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MUC LUC
NGUYEN TH| QUYEN, TRAN THI THU HOAI, BGI HONG HANH,
HOANG THI NGA, LE THI LOAN, HOANG THI HAI, LUONG THI
KIM LOAN, HO THI THUONG, TONG XUAN HIEU. Pa dang nguén
gen cay trong thu thap tai tinh Dién Bién giai doan 2004 - 2024
PAO THUY DUONG, NGUYEN THI THU, CHU HUY TUONG,
PHAN THI KHANH LINH, PHAM HONG NHUNG, NGUYEN TIEN
PAT, LE DUC THANG. Nghién ctru nhan giéng in vitro cay ngai den
(Kaempferia parviflora Wall. Ex Baker)
BUI MINH SANG, MAI VAN THE BAO, NGUYEN TRUONG TRINH,
NGUYEN THI PHA, NGUYEN THI KIEU, DO THI XUAN. Anh hudng
clia gia thé 1én sinh trudng va nang sudt mang tay (Asparagus
officinalis L.) trong di€u kién thi nghiém nha mang
NGUYEN HOANG ANH, NGUYEN THI THANH TU, TRAN VO
QUGC HUY, CAO THI NHU Y, DO KINH KHA, VO TRA MY, LE
NGUYEN DOAN DUY. Nghién cttu cac yéu t6 anh hudng cla qua
trinh thQy phan bang enzym pullulanase dé lam tang ham lugng tinh
bét khéng tiéu hda tir nguyén liéu gao
NGUYEN THI LAM DOAN. Panh gia hoat tinh lgi khuan va kha ning
Ién men s(ta dau dd cla Lactobacillus pentosus DCM 52.10
NGUYEN NGUYEN THANH NHON, NGUYEN MINH CHAU,
NGUYEN VAN DUNG, DUONG VAN SANG, PHAM THI HANH.
Nghién ctu thir nghiém san xuat giéng nhan tao ca mé dau khum
(Cheilinus undulatus Ruppell, 1835)
LE BUC THUAN, CHU CHi THIET, PHAN THI VAN. Anh huéng clia
méat do uong dén sinh trudng va ty 16 séng clia 4u tring ngao dau
(Meretrix meretrix Linnaeus,1758) tur giai doan bai tu do (D-veliger)
dén giai doan sau bién thai (post-metamorphosis)
TRAN THI YEN KHOA, LE NGOC KIEU. Xac dinh cac nhan t8 anh
hudng muc san long chi tra clia ngusi dan dé cai thién chat lugng
nudc tai tuyén kénh Bung Xang, thanh phé Can Tho
NGUYEN NGOC THANH, NGUYEN HOU NGU, NGUYEN QUANG
THI. Quy trinh phan tich thr bac duya trén hé thong thong tin dia ly va
vién tham dé thanh 1ap ban d6 nguy ca han han & huyén A Luéi, tinh
Thira Thién Hué
HUYNH BUC HOAN, LE THI PHUONG QUYEN, DANG NGOC
HIEP, LA VINH HAI HA. Nghién ctu danh gia tac dong cda du lich
dén cong tac quan Iy tai nguyén rimg tai Khu Du trit sinh quyén
Rimg ngap man Can Gio
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KHOA HOC CONG NGHE

DA DANG NGUON GEN CAY TRONG THU THAP
TAI TiNH BIEN BIEN GIAI BOAN 2004 - 2024

Nguyén Thi Quyén’, Tran Thi Thu Hoai,
b6i Hong Hanh' ", Hoang Thi Ngal, Lé Thi Loan!,

Hoang Thi Hai!, Luong Thi Kim Loan', H5 Thi Thuong?, Téng Xuan Hiéu!

TOM TAT

! Trung tam Tai nguyén thuc vat

"Email- doihonghanh @gmail.com

bien Bién 1a tinh bién giéi thudc viing nuai Tay Bac Viet Nam, co dién tich tu nhién 9.541,3 km?,
voi 19 dan toc sinh séng cting nguon tai nguyén di truyén thuc vat vo ciing phong phu. Dé bao
ton va luu gitr an toan nguodn tai nguyén nay, trong giai doan 2004 - 2024, Trung tam Tai nguyén
thuc vat da thu thap va bao ton 1.305 mau giong cta 83 loai cay trong thudc 58 chi va 24 ho thuc
vat ctia 4 nhom cay tréng chinh (Hoa thao, dau dd, cay c6 cd, rau va gia vi) trén dia ban 8 huyén
va thi xa cta tinh Dién Bién. Trong d6, nhom Hoa thao co6 so luong thu thap duoc nhiéu nhat, véi
474 mau giong cta 7 loai cay trong, nhom cay rau va gia vi c6 su da dang nhat, véi 39 loai. Huyén
Tuan Gido co s6 lwong mau giong duoc thu thap nhiéu nhat, voi 376 mau giong. Dan toc H'Mong
c6 sO6 mau giong thu thap duoc chiém ty 1é cao nhat, véi 51,3% (670 mau giong), ti€p dén 1a so
mau giong thu thap duoc tir dan toc Thai, voi 26,78% (350 mau giong), 9 dan toc con lai chiém
21,29%. Day 1a nguon vat lieu quy gia trong cong tac bao ton va khai thac st dung nguédn gen cay

trong nong nghiép.

Tukhoéa: Pa dang, Pién Bién, loai, ngudn gen cdy trong, thu thap.

1. DAT VAN BE

bién Bién la tinh bién giéi mién nui thudc
vung Tay Bac cua Viét Nam [1], c6 dién tich tu
nhién 9.541,3 km? véi dia hinh cha yéu la déi
nui doc, hiém tré va chia cat manh duwoc ciu tao
béi nhitng day nui chay dai theo huéng Tay Bac -
bong Nam, thidp dan t Bac xuéng Nam va
nghiéng dan tir Tay sang Pong. Xen 1an cac day
nui cao 1a nhitng thung liing, song su6i nho hep
va doc. Tinh DPién Bién c6 khi hau nhiét doi gié
mua nui cao, mua dong tuong doi lanh va it mua;
mua hé ndéng, c6 mua nhiéu, chiu anh hudng
nhiéu cta gi6 Tay kho nong. Nhiét do trung
binh hang nam tir 21 - 23°C, luong mua trung
binh tir 1.700 - 2.500 mm, d6 4m trung binh tir 83
- 85% [2].

Do dién tich ti nhién rong, dia hinh lai bi chia
cat nén khi hau & day bi phan hoa thanh 3 tiéu
vung ro rét: Tiéu vung khi hau Muong Nhé, tiéu

viung khi hau Muong Lay, tiéu ving khi hau cao
nguyén Son La va thuong nguon song Ma [3].

Trén dia ban tinh Dién Bién c6 19 dan toc
cung sinh song, bao gém: Thai, Mong, Kinh, Dao,
Kho Mu, Ha Nhi, Lao, Hoa (Han), Khang, Muong,
Cong, Xinh Mun, Si La, Nung, Phu L4, Thd, Tay,
San Chay... [2]. Mbi dan toc c6 dic diém riéng vé
ngon ngi, van hoa, phong tuc, tip quan sinh hoat
va san xuat nong nghiép... tao thanh btc tranh da
siac mau cho nén vin hoéa tinh Dién Bién va ciing
tao ra su da dang, phong phu cta tai nguyén di
truyén thuc vat.

Voi nhiém vu chinh 1a bdo ton nguédn tai
nguyén di truyén cay trong, Trung tam Tai
nguyén thuc vat da tién hanh thu thap nguén gen
cay trong trén khap cd nudc, luu gitt, danh gia
phuc vu cong tac nghién cttu, chon tao giong, dao
tao va khai thac phat trién nguon gen. Bai bao
trinh bay két qua thu thap giai doan 2004 - 2024
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va muc do da dang nguon gen cay trong tai tinh
bién Bién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ciru

Thong tin duoc diéu tra, tap hop ctia 1.305
ngudn gen duoc thu thap trén dia ban tinh Dién
Bién tir nam 2004 dén nam 2024, hién dang duoc
quan ly trong co sé dir liéu nguon gen tai Ngan
hang gen cay trong Qudc gia.

2.2. Phuwong phap nghién citu

- Tap hop cac thong tin duoc ghi chép truc
tiép, thong tin trong 1.305 phiéu diéu tra, thu thap
quy gen cay trong, cac tai liéu sén co, xtt ly so lieu
bang phan mém Excel. Phiéu diéu tra, thu thap
quy gen cay trong do Trung tam Tai nguyén thuc
vat bién soan nam 2002, chinh stra, ban hanh nam
2012 [4].

- Ban d6 phan b6 nguén gen duoc xay dung
bang phan mém QGIS phién ban 3.34.0. Ban do
Viét Nam st dung dé vé ban d6 phan bo nguén
gen duoc trich xuat tt GADM phién ban 4.1, vao
thang 3 nam 2024 [5].

- Phan tich, kiém tra thong tin, tong hop, danh
gia két qua thu thap.
8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Su da dang vé s6 lugng nguén gen cay
trong duoc thu thap & tinh Dién Bién

Trong thoi gian 20 nam (tit nam 2004 - 2024),
Trung tam Tai nguyén thuc vat da diéu tra, thu
thap duoc 1.305 mau giéng cay trong & 57
xa/phuong thuoc 8/10 huyén/thi xa cua tinh Dién
Bién, bao gom cac huyén: Dién Bién, Dién Bién
bong, Muong Cha, Muong Nhé, Nam Po, Taa
Chua, Tuan Gido va thi xa Muong Lay.

Két qua téng hop cho thay, huyén Tuan Gido
c6 so lwong mau giong duoc thu thap nhiéu nhat,
voi 376 mau giong, tiép theo 1a huyén Taa Chua
voi 306 mau giong, dia diém c6 s6 mau giong thu
duoc it nhat 1a thi xa Muong Lay (52 mau giong)
va huyén Dién Bién (61 mau giong), cac huyén
con lai c6 s6 luong mau giong thu thap duoc tir 107
- 140 mau giong (Hinh 1).

S6 luwong mau giong thu thap duoc & huyén
Tuan Gi4o dtmg dau trong tinh c6 thé 1a do huyén
Tuan Gido c6 dia hinh da dang, dat dai mau mo rat
thich hop trong nhom cay luong thuc, thuc phim,
dac biét 1a cay ngo, dau do, rau va gia vi..., cing
nhu cac cay cong nghiép ngin ngay: Lac, bong,
gai... Hé thong song, sudi cta huyén Tuan Gido
kha day dic, luu luong va khoi luong dong chay
khong 16n, thuan loi cho viéc tudi tiéu trong san
xuat nong nghiép. Huyén Tuan Gido c6 toi 9 dan
toc cung sinh song. Trong do, nguoi H’'Mong, Thai
la nhimg dan toc cé doi soéng sinh hoat vo cling
phong pht nén ho luu git ngudn gen cay trong rat
da dang, giup thu thap duoc nhiéu ngudn gen cay
trong [6].
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Hinh 1. S6 lwong méiu gidng cay trong duoc thu thap tai 8/10 huyén ctia tinh Pién Bién
(giai doan 2004 - 2024)
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Trong téng s6 1.305 mau giong thu duoc,
nhom Hoa thao cé s6 lwong mau giong 16n nhat,
chiém 37% voi 474 mau giong thuoc 7 loai cay
trong. Sau do6 la nhom cay rau va gia vi, voi 415
mau giong thuoc 28 loai cay trong, chiém 31,8%,
nhom dau do voi 262 mau giong (20,0%), nhom cay
co cu voi 154 mau giong (12,0%) (Hinh 2). Diéu
nay cho thdy su da dang nguon gen thu thap tai
tinh Dién Bién 1a rat 16n.

Két qua thu thap nguén gen cay tréng tai tinh
bak Nong, Binh Phuoc, Gia Lai va Thanh Hoéa cia
Hoang Thi Nga va cs (2022) [7] cho thdy, nhom
rau gia vi c¢é s6 luong nguodn gen duoc thu thap lon
nhat, voi 192 trén téng sé 446 nguon gen, chiém ti
le 43%, ding tht 2 la nhom Hoa thao, véi 110
nguon gen, chiém ti 1é 24,7%. C6 su khac biét gitra
két qua thu thap nguon gen cay trong giita tinh
bién Bién va cac dia phuong khac 1a do tinh nay
co6 hé thong song, sudi kha day dic, luu luong va
khoi luong dong chay khong 16m, thuan loi cho
viéc tudi tiéu trong san xuat nong nghiép, dac biét
la cay lua [3]. Trong khi d6, tinh Dién Bién cé
nhiéu dan toc sinh song, trong do cong déng cac
dan toc Thai, H'Mong va Dao la nhiing dan toc cé
tri thic ban dia vé stt dung nguén gen cay trong
rat phong phu va mang tinh dac trung cho méi dan
toc, gan lién voi su da dang ngudn gen. Dic biét,
am thuc ctia nguoi Thai gan lién voi gao nép nén

ttr cong dong nay c6 mét luong 1on ngudn gen laa
nép cac loai [8]. Do d6, s6 luong ngudén gen nhom
Hoa thao co ty 1é cao nhat trong 4 nhom cay trong.
Ngoai ra, tinh Binh Phuoc c6 dic diém khi hau,
thé nhuong phu hop véi tréng cay cong nghiép co
gia tri kinh té cao nhu: Cao su, diéu, ca phé, ho
tiéu... Tinh Pak Nong co6 dién tich dat trong cay
cong nghiép lau nim chiém phan 16n dién tich, do
do cay trong nong nghiép ngan ngay khong nhiéu,
dac biet 1a nhom lua, Hoa thao, bo giong da thu
hep lai nén nhém Hoa thao khong phai 1a nhém co
s6 luong mau giong thu thap duoc nhiéu nhat.

Cy cd ci:
154

Pau d6: 262

Hinh 2. S6 luong mau gidng cay trong
duoc thu thap tai tinh Pién Bién
(giai doan 2004 - 2024)
3.2. Sy da dang vé sd luong loai cay trong
duoc thu thap tai tinh Pién Bién

70 66
60
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40 35 33
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0 1 T T T T T T T
pién  Dién Mwong Muong Nam P& Taa  Tuan  Thixa
Bién Bién Cha  Nhé Chua Gido Muoéng
Doéng Lay

Hinh 3. S8 luong loai cay trong duoc thu thap tai cac huyén ctia Dién Bién (2004 - 2024)
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So6 luong loai cay trong thu thap duoc & tinh
Dién Bién trong thoi gian tit nam 2004 - 2024 la
kha lon, bao gom 83 loai cay trong thudc 58 chi
ctia 24 ho thuc vat. Noi thu dugc so6 loai nhiéu
nhat 1a & huyén Tuan Gido, voi 66 loai, it nhat 1a
0 huyén Dién Bién Dong, voi 19 loai. Cac
huyén/thi xa con lai thu thap duoc tir 26 - 40
loai.

Bang 1 thé hién s6 luong ho, chi va loai cac
cay trong thu thap duoc tai tinh Dién Bién theo
cac nhom cay trong chinh. Trong 4 nhom cay
trong nong nghiép chinh, nhom rau va gia vi c6
thanh phan loai cay trong da dang nhat, véi
39/83 loai thu thap duoc (416 mau giong), nhom
nay ciing co so chi va s6 ho thuc vat lon nhat, voi
26 chi va 11 ho thuc vat. Tiép dén 1a nhém cay
co cu, voi 19/83 loai (154 mau giong), nhom dau
d6 c6 18/83 loai (262 mau giong), nhom Hoa

thao it nhat, voi 7/83 loai. Trong nhém Hoa
thao, loai Lua trong (Oryza satival.) cé s6 luong
mau giong 16n nhat, voi 352 mau giong, chiém
34,0%, day cang la loai c6 so luong lon nhat
trong s6 cac loai thu thap duoc tai tinh Dién
Bién. Diéu nay la phu hop, vi lua gao la cay
trong chinh cta nguoi dan Viét Nam, da duoc
canh tac va luu gitr trong dan gian tur rat lau doi
nén so6 luong mau giong lua phong phu nhat
trong s6 cac loai cay trong noéi chung va tai tinh
bién Bién noéi rieng. V6i nhom dau, loai Pau co
ve (Phaseolus vulgaris L) c6 s6 luong mau giong
l6n nhat, v6i 89 mau giong. Trong nhom rau va
gia vi, loai Bau (Lagenaria siceraria (Molina)
Standl.) co6 s6 luong mau giong 16n nhat, voi 39
mau giong. Trong nhém cay co ci, loai Khoai
mon so (Colocasia esculenta (L.) Schott) c6 s
luong mau giong 16n nhat, voi 41 mau giong.

Bang 1. Thanh phan loai cay trong thu thap tai tinh Dién Bién (giai doan 2004 - 2024)

Nhoém cay trong S6 ho S6 chi S6 loai S6 luong mau giong
Cay cé cu 8 12 19 154
bau do 3 13 18 262
Hoa thao 2 7 7 474
Rau va gia vi 11 26 39 415
Téng 24 58 83 1.305

Két qua nghién ctu trén tuong tu két qua
nghién ctu ctia Vi Linh Chi va Hoang Gia Trinh
(2010) [9] tai khu vuc vung long ho thiy dién Son
La va phu can, Vi Linh Chi va cs (2019) [10] tai
huyén Pac Nam va Ngan Son thudc tinh Bac Kan,
Hoang Thi Nga va cs (2022) [7] tai tinh Dak Nong,
Binh Phuéc, Gia Lai va Thanh Hoa, theo d6, nhom

rau va gia vi luon c6 s6 luong nguédn gen dugc thu
thap chiém ti lé 16n nhat va loai Lua trong (Oryza
sativa L.) c6 s6 lwong mau giong 16n nhat trong
téng so6 cac loai cay trong thu thap duoc.

Hinh 4 thé hién s6 luong mau giong va so loai
cay trong thu thap duoc tai cac huyén, thi xa cua
tinh Dién Bién trén ban do.

6 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2024
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Hinh 4. Ban d6 phan b ngudn gen thu thép tai tinh Pién Bién (giai doan 2004 - 2024)

3.3. Pa dang nguén gen cay tréng thu thap
duoc theo thanh phan dan toc

Theo Nguyén Dirc Chinh va cs (2013) [8], moi
mot dan toc thuong cu trd trong mot moi truong
sinh thai nhat dinh, cac dan toc Thai, Lao, Lu...
song & cac vung thap, con cac dan toc H'Mong,
Dao, Ha Nhi, Phu La... song & cac vung nui cao.
Do vay, moi dan toc co nhiing loai giong cay trong
khac nhau @€ phu hop véi diéu kién tu nhién va
phong tuc tap quan, tin nguong cua dan toc do, da
tao nén kho tri thttc vé stt dung cac ngudn gen cay
trong rat da dang va phong phu.

Tinh Dién Bién 1a noi hoi tu sinh song cua 19
dan toc, trong d6 dong nhat la dan toc H’'Mong,
chiém 38,1% dan s6 toan tinh, dan toc Thai xép thi

hai voi 35,6%, dan toc Kinh dong thi ba voi 17,3%
dan so6 toan tinh, 16 dan toc con lai chiém khoang
9%... 19 dan toc cuing sinh séng nhung c6 tap quan
sinh hoat, muc dich s dung va canh tac nong
nghiép rat khac nhau nén da tao ra thanh phan loai
va giong cay trong nong nghiép rat da dang.

Trong 54 dan toc anh em, dan toc H’'Méng va
Thai 1a nhitng dan toc co6 doi song vian hoa, tinh
than rat phong phu. Ho giau tri thicc va c6 nhiéu
sang tao trong san xuat nong nghiép. Trong doi
song sinh hoat thuomg ngay, ho an chu yéu la com,
meén mén va cac loai rau dau. Diéu nay ly giai tai
sao ¢ tinh Dién Bién rat da dang va phong phu vé
s6 luong ngudn gen cay trong, dac biét la nhom
rau va gia vi, dau d6 va Hoa thao.
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Hinh 5. Két qua thu thap ngudn gen cay trong tai tinh Dién Bién theo nhém dan toc

Két qua & hinh 5 cho thay, trong s6 11 dan toc
sinh sOng tai tinh Pién Bién, dan toc H'Mong co6
s6 luong mau giong thu thap duoc nhiéu nhat
(670/1.305 mau giong cta 65 loai cay trong),
chiém ty 1é cao nhat voi 51,30%, ti€p dén 1a dan toc
Thai v6i s6 luong thu thap duoc 1a 350 mau giong
ctia 58 loai cay trong (26,78%), 2 dan toc c6 s6 mau
giong thu thap duoc it nhat 1a dan toc Cong voi
0,31% (4 mau giong/3 loai cay tréng), dan toc Xinh
Mun voéi 0,38% (5 mau giong/1 loai cay trong), 7
dan toc con lai thu duoc 276 mau giong, chiém
21,23%.

Trong s6 670 mau giong thu thap duoc cta
dan toc H’'Mong thi s6 luong mau giong laa chiém
nhiéu nhat (193 mau giong), chiém gan 30%, tiép
dén 1a ngo (55 mau giong, chiém gan 10%) va dau
co ve (50 mau giong, chiém gan 9%). Voi dan toc
Thai, laa ciing 1a cay c6 so6 luong mau thu thap
nhiéu nhat, véi 74/350 mau giong (22%), tiép dén
la bi @6 (18 mau giong), rau cai (18 mau giong).
Dan toc Dao ciing c6 s6 luong mau giong lua thu
thap duoc nhiéu nhat, véi 35/85 mau giong (42%).
Dan toc Hoa c6 so luong mau giong dau co ve thu
thap nhiéu nhat, voi 21/79 mau giong (27%).
Trong s6 cac dan toc & tinh Dién Bién, dan toc
Cong va Xinh Mun thu thap duoc it mau giong
nhat (dan toc Cong thu thap duoc 4 mau giong,
dan toc Xinh Mun thu thap duoc 5 mau giong).
bay 1a 2 dan toc c6 so luong nguoi it, trinh d6 canh

tac chua cao, chtl yéu 1a tu cap, tu tuc nén c6 thé
dan dén ty lé mau giong thu thap duoc thap.
4. KET LUAN VA BE NGHI

4.1. Két luan

Trong giai doan 2004 - 2024, Trung tam Tai
nguyén thuc vat da thu thap duoc ¢ tinh Dién Bién
1.305 mau giéng cta 83 loai cay trong thuoc 58 chi,
24 ho thuc vat, trong d6 nhiéu nhat 1a nhom Hoa
thao (474 mau giong), nhom rau va gia vi c6 so
loai nhiéu nhat (39 loai), loai Lua trong (Oryza
sativa L.). thuoc nhom Hoa thao co6 s6 luong mau
thu thap lon nhat (352 mau giong). Trong s6 cac
mau giong thu thap duoc, nhiéu nhat 1a cia nguoi
H’Mong (670 mau giong), tiép dén la nguoi Thai
(350 mau giong), 9 dan toc con lai dong gop 285
mau giong.

4.2. Bé nghi

Nhitng mau giong thu thap duoc tai tinh Dién
Bién trong giai doan 2004 - 2024 déu la giong ban
dia, dia phuong, cé kha thich tng rat tot voi diéu
kién tu nhién va tip quan canh tac lau doi caa
nguoi dan dia phuong, mang nhiéu dac diém quy
can duoc bao ton an toan trong hé thong bao ton
tai nguyeén di truyén thuc vat quoc gia.
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DIVERSITY CROP GERMPLASM COLLECTED IN DIEN BIEN PROVINCE
Nguyen Thi Quyen?, Tran Thi Thu Hoai!, Doi Hong Hanh!, Hoang Thi Nga!,
Le Thi Loan', Hoang Thi Hai', Luong Thi Kim Loan', Ho Thi Thuong’, Tong Xuan Hieu®

! Plant Resources Center

Summary

Dien Bien is a mountainous border province in Northern Vietnam, with a natural area of 9,541.25
km? and home to 19 ethnic groups. The Plant Resources Center has conducted the collection of
crop genetic resources in 8 districts and towns of Dien Bien province. The results reached 1,305
samples of 83 plant species, belonging to 58 plant genuses belonging to 24 plant families of 4
main crop groups including Cereal, Legumes, Vegetables and Root tuber Crops. The Cereal goup
has the highest number of collected seed samples, with 474 samples while the Vegetable group
exhibited the most diversity, encompassing 39 species. Tuan Giao district provided the highest
number of collected samples with 376 samples. The H'Mong ethnic group contributed the
highest proportion of collected accounting for 51.3% (670 samples), followed by the samples
collected from the Thai ethnic group with 26.78% (350 samples), while the remaining 9 ethnic
groups account for 21.29%. Thesecrop genetic resources are play important role in providing the
genetic material for breeding as well as for agricultural production.

Keywords: Diversity, Dien Bien, species, crop germplasm, collecting.

Ngay nhan bai: 7/10/2024

Ngay chuyén phan bién: 15/10/2024
Ngay thong qua phéan bién: 8/11/2024
Ngay duyét dang: 25/11/2024
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NGHIEN CUU NHAN GIONG /V VITRO CAY NGAI BEN
(Kaempferia parviflora Wall. ex Baker)

Pao Thity Duong” ", Nguyén Thi Thu', Chu Huy Tuéng’,
Phan Thi Khanh Linh?, Pham Héng Nhung!, Nguyén Tién Dat!, Lé Dttc Thing®

TOM TAT

Vien Nghién citu va Phat trién Ving
* Email: daothuyduong2712@gmail.com

Nghién ctru nay nham xac dinh vat liéu khoi dau va anh hudng ctia cac chat diéu hoa sinh truéng
dén qua trinh nhan nhanh choi cay ngai den (Kaempferia parviflora Wall. ex Baker) bang ky
thuat nuoi cay in vitro. Két qua cho thay, vat lieu khoi dau thich hop duoc tao tir mam cta ct ngai
den gia hoac chéi méi hinh thanh tir doan than cta cay ngai den, duoc khit truing bang dung dich
HgCl, 0,1% trong 15 phut. Giai doan nhan nhanh chéi st dung méi treong MS + inositol 100 mg/1
+ duong 30 g/1 + agar 5,2 g/1, pH 5,6 - 5,8 b6 sung BA 3,0 mg/1 cho hiéu qua tot nhat: Chéi map,
sinh trudng khoe véi hé s6 nhan choéi dat 4,5 1an, chiéu cao chéi dat 5,82 cm sau 6 tuan nudi cdy.
Hun luyén cay non bang cach dat binh nuéi cdy ¢ hanh lang 3 ngay, sau d6 m& nap dat & nha
ludi 3 ngay trude khi rira va wom trong cho ty 1é song cao, thoi gian ra ré méi nhanh (8 ngay). Gia
thé thich hop tréng cay con in vitro gom: Dat, vun xo dira, trau hun (2: 1: 1) sau 3 tuan wom trong
ty 1é song dat 95,78%, chiéu cao cay trung binh dat 13,35 cm.

T khoa: In vitro, ngdi den, nhan nhanh ngéi den.

1. BAT VAN BE

Ngai den hay con goi la sam thai (Kaempferia
parviflora) 1a mot loai cay thudc thuoc ho
Zingiberaceae, phan bé nhiéu & vung nhiét doi
chau A. Tir 1au, ngai den da duoc st dung trong y
hoc dan gian dé diéu tri cac triéu ching nhu: Pau
nhtrc, ap xe, tiéu chay, bénh gut, taing huyét ap va
nhiém trung [1]. Nhiéu nghién ctru da ching minh
rang, chiét xuat cay ngai den cé kha nang chong
loét da day [2], chong di ung [3, 4], chong ung thuw
[5, 6], chong viem [7] va chong béo phi [8].

Hién nay, ngai den thuong duoc nhan giong
bang than, ré. Tuy nhién, phuong phap nay thuong
ton nhiéu thoi gian va gap han ché vé mat so6 luong,
do than, ré thuong duoc str dung lam nguyeén liéu

cho cac san phdm thuong mai [9]. D& khic phuc
cac han ché nay, mot s6 nghién cttu trén thé gioi da
tap trung tmg dung ky thuat nuéi cdy mo cay dé tao
nguodn cay giong ngai den véi s6 luong 16n, dong
déu va sach bénh [10, 11]. Tai Viét Nam, nghién
cttu ctia Nguyén Thi Thay Diém (2017) nhim muc
dich thiét 1ap quy trinh vi nhan gidng cay ngai den
[12]. Muc tiéu ctia nghién cttu nay la nghién cttu cu
thé phuong phap tao vat lieu khoi dau va anh huong
ctia cac chat diéu hoa sinh truong dén qua trinh
nhan nhanh chéi, gép phan hoan thién ky thuat
nhan giong in vitro cay ngai den.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

3 ¥ . 9 "
LTV FRTTA Y AL AT

Hinh 1. Ca ngai den duoc 14y lam vat liéu
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Clt mam cta cay ngai den duoc 1ay tir ngudn
giong ngai den cua nhiém vu quy gen cip nha
nuoc: “Khai thac va phat trién nguén gen cay
thuoc Sam t6 nt (Pueraria candollei Grah. ex
Benth. var. muirifica Airy Shaw & Suv.) va ngai den
(Kaempfteria parviflora Wall. ex Baker)”, tén loai
da duoc dinh danh qua két qua nghién ctu cua
nhiém vu trén; cac hoa chat thong dung trong nuoi
cdy mo thuc vat: Chat khtr triing, cac chat thanh
phan moi truong nuodi cay, cac chat diéu hoa sinh
truong.

2.2. Phuwong phap nghién citu

2.2.1. Piéu kién nuoi cdy

Chu ky chiéu sang 16 gid sang/8 gio toi, nhiét
do 24 + 2°C, @0 4m 60 + 5%.

222 Tao vat liéu khoi dau va nuoi cdy khoi
dong

Céac bo phan cta cay duoc stt dung dé lam vat
lieu khoi dau trong nghién ctru nay bao gom: Mam
clia ct ngai den gid; mam ct banh té; doan than
chtta choi moi hinh thanh. Tat cd mau vat liéu
duoc rita dudi voi nudc may 5 phat sau dé rita sach
qua nudc cat 3 lan. Nudi cdy mau choi trén moi
truong MS + inositol 100 mg/1 + duong 30 g/1 +
agar 5,2 g/1, pH = 5,6 - 5,8 dé thu chéi tai sinh.

Sau khi lua chon duogc vat lieu khéi dau, mau
duoc xtr ly qua HgCl, 0,1%. Tiép tuc tién hanh
nghién cttu anh hudéng cua thoi gian khit trung
bang HgCl, 0,1% trong cac cong thic 1an luot 1a 5,
10, 15 va 20 phut va duogc trang lai 3 1an voi nudc
cat.

f? h -

\.iu'iﬁ v Lh

ga lhtdl

2.2.3. Nhin nhanh choi

Khao sat anh hudng cua chat diéu hoa sinh
truong thuoc nhom cytokinin dén kha nang hinh
thanh chéi in vitro biang cach ciy chuyén mau choi
da dugc tai sinh vao moi truong MS* (MS +
inositol 100 mg/1+ duong 30 g/1 + agar 5,2 g/1, pH
5,6 - 5,8) duoc bé sung riéng ré cac chat diéu tiet
sinh trudng: BA, kinetin & cac dai nong do 1,0; 2,0;
3,0; 4,0 mg/1 va thidiazuron (TDZ) & cac dai nong
do 0,5; 1,0; 1,5; 2,0 mg/1. Thi nghiém lap lai 3 lan
voi 30 mau/cong thie thi nghiém. Cac mau duoc
theo doi & thoi diém 6 tuan sau khi cay (TSKC).

: | AT
Hinh 3. Nudi cdy khéi dong méu chéi ngai den

Chi tiéu theo doi: Dac diém cta chéi, chiéu cao
trung binh va hé s6 nhan choi. Trong d6, hé so
nhan choi dugc tinh bang téng s6 choi thu duoc
chia cho téng s6 choi ban dau (t6ng s6 mau).

2.2.4. Tao cdy hodn chinh

Khao sat anh huong ctia cac chat diéu hoa
sinh truong o-NAA dén kha nang ra ré in vitro
bang cach nuo6i cdy mau choi ngai den (20 - 25
mm, c6 khoang 2 - 3 14) trén moi truong nén: MS +
30 g/1 sucrose + 6,5 g/1 agar (pH = 5,8) duoc b6
sung o-NAA & cac dai néng do: 0,5; 1,0; 1,5; 2,0
mg/1l. Cac mau duoc theo doi & thoi diém sau 6
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TKSC, thi nghiém lip lai 5 lan lién ti€p, 30
mau/cong thic. Chi tiéu theo doi: Chiéu dai ré
trung binh, ty lé chéi ra ré, s6 ré/choi, s6 14/choi.

2.2.5. Huan luyén cay con va ra cdy ngoai viron
wom

Khao sat huan luyén thich nghi cay con trudc
khi dura ra ngoai vuon wom bang 4 cach khac nhau:
(1) Dua cay truc ti€p ra vuon wom; (2) Pua binh
nudi cay ra hanh lang, dé noi thoang mat, tranh
anh sang truc tiép 3 ngay trudc khi wom trong; (3)
Dé binh nuoi cdy 3 ngay & hanh lang, noi thoang
mat, tranh anh sang truc tiép, sau dé thém 3 ngay
& nha ludi truéc wom trong; (4) Binh nuoéi cdy &
hanh lang, dé noi thoang mat, tranh anh sang truc
tiép 3 ngay sau d6 mang ra nha luéi, m& nap binh 3
ngay trudc khi wom trong. Thi nghiém duoc lap lai
5 lan lién tiép, 5 mau/cong thic. Chi tiéu theo doi:
Ty lé cay song, thoi gian xuat hién ré méi, chiéu
cao cay, duong kinh cay, ty 1é cay con hong do
khong thich nghi duoc.

Sau huin luyén thich nghi, cay con voi bo ré
hoan chinh, chiéu cao trung binh tir 60 — 65 mm,

c6 tir 2 - 3 14 duwoc 14y ra khoi moi truong, rita sach
agar va trong truc tiép trén 3 cong thuc gia thé
khac nhau: (1) 100% dat; (2) dat: vun xo dita: trau
hun (2: 1: 1); (3) 100% cat sach.

Nhiét @6 vueon wom tir 25 - 30°C, tudi nudc gic
am (do 4m tir 85 - 90%), diéu chinh 4nh sang cho
cay quang hop, che giam tit 7 - 10 ngay sau khi dua
ra ngoai vuon wom, do tan che 50 - 60%. Sau 2 tuan
tién hanh tuéi dung dich uré va clorua kali dinh ky
7 ngay/lan, liéu luong tudi 1 lit/m? nong do 0,05%.
Cac mau duoc danh gia & thoi diém sau 3 tuan sau
khi trong, cac thi nghiem duoc lap lai 5 lan lién
tiép, 5 mau/cong thirc. Cac chi tiéu theo doi: Ty lé
cay song, chiéu cao cay, chat luong cay con (quan
sat dac diém 14).

22.6. Xirly so' lieu

Thu thap va xtt ly két qua bang phan mém
Microsoft Excel 2003 va phan mém IRRISTAT 5.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Lua chon vat liéu khéi dau va anh hudng
ctia mot s6 chat khir tring

Béang 1. Két qua nghién ctru nguén vat lieu khéi dau sau 10 ngay nudi cdy

C()r,lg Bo phén vao méu Ty lée mau Ty le tao Ty lée mau Chat lgong
thirc PSHT (%) choi (%) protocorm (%) choi
CT1 Mam ct banh té 13,33 10,3 3,0 Kém
CT2 | Mam cta cu ngai den gia 23,1 14,0 9,0 Tot
crs | Doan t}lﬁ}i’ﬁf; ;héi Mol | 9067 13,7 8,67 Tot
LSD 5 0,98 0,63 0,34
CV% 4,2 1,56 5,3

Ghi chu: PSHT 4 phat sinh hinh thai; CT Ia cong thirc

Bang 1 cho thdy, ty Ié tao chéi va tao protocom
gitta cac cong thirc la khac nhau. Tuy nhién, gitta
CT2 va CT3 khong cho thay su sai biét. Dua trén
két qua nghién cttu c6 thé nhan thay, CT2, CT3 st
dung co quan 1a mam ctia ctt ngai den gia va doan
than c6 chtta chdi méi hinh thanh 1a vat lieu khéi
dau thich hop dé st dung lam vat liéu khoi dau
cho quy trinh nhan giong in vitro cay ngai den.
Trong phan thi nghiém tiép theo, da lua chon mam
ctia ci ngai den gia lam vat lieu khoi dau.

Khtr tring vat lieu nuodi cay la giai doan dau
tién cta quy trinh nhan giong in vitro. Muc dich
cua giai doan nay la phai tao dugc nguyén liéu
thuc vat vo trung dé dua vao nudi cdy in vitro.
Phuong phéap dung cac chat hoa hoc c6 hoat tinh
diét ndm va vi khudn duoc lua chon d€ nghién cttu
tao vat lieu sach. St dung HgCl, 0,1% trong cac
cong thuc lan luot 1a 5, 10, 15 va 20 phat dé xit ly
mau, sau thoi gian 10 ngay nuodi cdy. Két qua
nghién ctru duoc thé hién & bang 2.
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Bang 2. Két qua nghién cttu anh hudng cia thoi gian khi triing bang HgCl, 0,1% dén kha ning tao
vat liéu sach ndm, vi khudn ctia ngai den (sau 10 ngay nudi cdy)

Cong | Thoigian Téng so Ty lé mau chét Tylé mau | Ty lé mau nhiém
thic (phut) mau/Cong thic %) sach (%) %)
CT1 5 45 15,6 48,9 35,5
CT2 10 45 4.4 75,6 20,0
CT3 15 45 6,7 82,2 11,1
CT4 20 45 49,0 42,2 8,8

LSD, 5 7,3

CV% 6,2

Hinh 4. Két qua anh hudng ciia thoi gian khix triing & cac cong thirc dén vat liéu vao méu ngai den

Voi gia tri LSD, s dat 7,3 thi cac CT3, CT4 so
v6i CT1 c6 su sai khac c6 y nghia & muc do tin cay
95%. Khi ting thoi gian khit tring mau tir 5 - 15
phut thi ty 1é mau sach tang dan tir 48,9 - 82,2%.
Thoi gian khit triung lén dén 20 phut thi ty 1é mau
sach lai gidm xudéng chi con 42,2% (thap nhat trong
cac cong thuc con lai).

Nhu vay, trén doi tuong ngai den st dung
HgCl, 0,1% trong thoi gian 15 phut cho hiéu qua
tao mau sach cao nhat (dat 82,2%).

3.2. Nhan nhanh chéi: Anh huéng ciia chét
diéu hoa sinh truong thudc nhéom cytokinin dén
kha nang hinh thanh chai in vitro

Béng 3. Anh huéng ciia chét diéu hoa sinh truéng thuoc nhém cytokinin dén kha ning nhan nhanh ngéi

den in vitro & 6 TSKC
Cong | Moitruong vanong do | He so nhan | Chiéu cao i N
thic BA, kinetin, TDZ choi (lan) choi (cm) Pac diem choi
D’01 0 230 3.75¢ Choi nho,, smfl tmong k?m, mat
ching stic song & dau la
CT1 | MS*+BA100mg/l 3,20 4,50° Choixanh, sinh truong binh
thuong, cé biéu hién mat mau
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xanh & dau 14
CT2 MS* + BA 2,00 mg/1 3,76° 5,10¢ Choi xanh, sinh truong binh
thuong
CT3 MS* + BA 3,00 mg/1 450° 5,82 Choi map x,anho, sinh trudng tot,
la mé xanh
CT4 MS* + BA 4,00 mg/1 5,30° 6,30° Choi xanh nhat, cung, 13 mau
xanh trang
LSD 405 0,34 0,51
Chéi xanh, sinh truéng binh
CT5 MS* + kinetin 1,00 mg/1 2,80¢ 4,43° thuong, c6 biéu hién mat mau
xanh & dau 14
CT6 | MS*+Kkinetin 2,00 mg/I 3.30° 448" Choi xanh, sinh truéng binh
thuong, 1a xanh nhat
CT7 | MS* +kinetin 3,00 mg/1 3,90° 5,11% Chéi xanh, map, sinh trudng tot
CT8 MS* +kinetin 4,00 mg/1 4,30° 5,31° Choi xanh, map, sinh trudng tot
LSD g5 0,37 0,33
Chéi xanh, sinh truéng binh
CT9 MS* +TDZ 0,50 mg/1 2,601 4,50¢ thuong, c6 biéu hién mat mau
xanh & dau 14
CT10 | MS*+TDZ1,00mg/l 3,200 4,80° Choi xanh, sinh truong binh
thuong, 1a xanh nhat
CT11 MS* +TDZ 1,50 mg/1 4,30 5,48 Choi xanh, map, sinh trudng tot
CT12 MS* + TDZ 2,00 mg/1 2,80° 4,68 Choi xanh, sinh trudng tot
LSD 45 0,34 0,47

Ghi chi: Cdc gid tri mang cung chir cdi thé hién sur sai khdc khong co y nghia va nguoc lai, theo tiéu

chudn LSD ¢ muic y nghia o = 0,05

Tinh chung, BA, kinetin, TDZ déu c6 kha nang
kich thich tiang sinh chéi in vitro cay ngai den. Bo
sung BA vao moéi truong MS* v6i ham luong 1 - 4
mg/1 cho hé s6 nhan chéi cta cay ngai den bién
thién tang dan tir 3,20 - 5,30 lan, chiéu cao trung
binh chéi ting dan tir 4,59 - 6,3 cm. Twong tu, khi
b6 sung kinetin theo nong do ting dan 1 - 4 mg/1
cho hé so nhan chéi tang tir 2,80 - 4,30 1an, chiéu
cao trung binh choi ting tir 4,43 - 5,31 cm. Véi
TDZ, hé s6 nhan chéi va chiéu cao trung binh chéi

tang dan theo mtc bd sung tir nong do 0,5 - 1,5
mg/1va bat dau gidm & muc néng do 2 mg/1.
Trong nudi cay mo t€ bao thuc vat, cytokinin 1a
nhom chat diéu tiét sinh trudng dong vai tro quan
trong dén su hinh thanh mo va tao thanh cac choéi
m6i [13]. Hiéu qua ctia moi loai cytokinin khac
nhau tuy thudc vao tirng loai cay va giai doan nuoi
cay [14]. Sau 6 TSKC, hé s6 nhan choi & cong thixc
d6i ching dat thap nhat, chi 2,3 1an. O cac cong
thitc c6 b6 sung chat diéu hoa sinh truong, khi
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tang dan nong d¢ BA, kinetin, hoac TDZ, hé so
nhan choi ciing tang va dat gia tri cao nhat & nong
do 4 mg/1 BA; 4 mg/1 kinetin va 1,5 mg/l1 TDZ.
Diéu nay khang dinh cytokinin c6 anh huéng ro
rét dén qua trinh nhan nhanh chdi ngai den, trong
d6, BA 1a loai cytokinin hiéu qua nhat, cho cac hé
s6 nhan chéi cao nhat lan luot 1a 4,5 lan (BA 3
mg/]) va 5,3 1an (BA 4 mg/]).

Khi danh gia chat luong chéi, tién hanh quan
sat chiéu dai chdi va cac dac diém cua la. Trong
moi truong MS* b sung BA (tix 0 — 4 mg/1), CT4
(BA 4 mg/1) cho chiéu dai trung binh chdi cao
nhat 6,30 cm, nhung khong cé su sai khac co y
nghia so voi CT3 (BA 3 mg/]1), voi chiéu cao choi
dat 5,82 cm. Tuy nhién, choi & CT4 (BA 4 mg/]) c6
biéu hién 14 xanh nhat dan chuyén sang trang cho
thdy, BA & nong do cao hon c6 thé gay giam sinh

truong, diéu nay ciing da duoc ghi nhan & két qua
nghién ctru ctia Labrooy va cs (2020) [15]. Véi
kinetin, CT8 (kinetin 4 mg/1) cho chiéu dai trung
binh choéi cao nhat (5,31 cm), khong sai khac cé y
nghia so voi CT7 (kinetin 3 mg/1, 5,11 cm), nhung
cao hon c6 y nghia so voi cong thic doi chimg
(3,75 cm), CT5 (kinetin 1 mg/l, 4,43 cm) va CT6
(kinetin 2 mg/1, 4,48 cm). Déi voi TDZ, CT11
(MS* + TDZ 1,5 mg/]) cho chiéu cao chdi cao
nhat, dat 5,48 cm. Tuy nhién, & CT12, khi tang
nong do TDZ len 2 mg/1, hé s6 nhan choi va chiéu
cao choi giam so voi CT11 (TDZ 1,5 mg/1) va CT10
(TDZ 1,0 mg/1), mac du van cao hon CT9 (TDZ 0,5
mg/]). Diéu nay cho thdy, nong do TDZ cao c6 thé
gay tc ché su phat trién ctia choi. Két qua nay ciing
tuong d6i phu hop voi cac két qua caa Park va cs
(2021) [10], Prathanturarug va cs (2007) [11].

lem

Iem

| €m

CT4

Hinh 5. Mau ngai den nudi cdy trén moéi treong bé sung chat diéu hoa sinh trieong BA &
cac nong d6 khac nhau sau 6 TSKC

Nhu vay, dua tréen hé s6 nhan choi va chat
luong chéi, co thé khang dinh rang CT3 (MS* + BA
3 mg/]) 1a t6i wu, voi hé s6 nhan choi dat 4,5 1an,

chiéu dai chéi 5,82 cm va choi phat trién khoe
manh. Cac nghién ctru gan day cing khang dinh
BA 1a loai cytokinin cho hiéu qua tot trong viéc kich
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thich hinh thanh choi, dic biét & nong do phu hop
[9, 10, 14].

3.3. Tao cay hoan chinh: Anh huéng cia a-
NAA dén kha ning kich thich ra r& ctia chéi ngai
den in vitro

Sau 6 TSKC, tat ca cac cong thic déu cho
thdy, su hinh thanh ré. Doi voi cong thic doi
chimg khong bé sung o-NAA, ré van duoc hinh
thanh, diéu do ching té auxin noi sinh duoc san
sinh & choi va di chuyén xuong dudi dé kich thich
qua trinh tao ré [16]. Tuy nhién, khi b6 sung o-
NAA vao moi truong nudi cdy, ty 1é ra ré duoc cai

thien dang ké. O CT3 va CT4, khi tang nong do a-
NAA t6i 1,5 mg/1 va 2,0 mg/1 thi s6 luong ré giam.
biéu nay c6 thé do auxin néng do cao gay tic ché
su gian dai té€ bao, anh huong dén cau truc ré va
lam cham hodc ngan can qua trinh phat trién ré
[17]. Nong do a-NAA phu hop cho nhan giong in
vitro & nhimng loai cay giong khac nhau la khac
nhau, c6 loai thich hop & néng do thap nhung ciing
6 loai thich hop & néng d¢ cao. Trong nghién ctru
nay, moi truong nudi cdy MS bé sung 0,5 - 1 mg/1
a-NAA duoc xac dinh 1a phu hop nhat cho qua
trinh tai sinh ré in vitro chéi ngai den.

Béng 4. Anh hudng ctia NAA dén kha niing t4i sinh ré ctia chéi ngéi den in vitro & 6 TSKC

Cong thitc Mbi truomg S614/chéi | S6 ré/chéi Chi?gﬂ?fi ré Tri l(é%;a
Péi chimg MS nén 3204016 | 2304013 | 1,82+0,08 70
CT1 | MSnén+05mg/laNAA | 4204019 | 350+017 | 246+019 | 100
CT2 | MSnén+1,00mg/lo-NAA | 5204020 | 460021 | 356+024 | 100
CT3 | MSnén+150 mg/lo-NAA | 500£014 | 320026 | 410=021 08
CT4 | MSnén+2,00mg/1o-NAA | 4,80+020 | 280019 | 320+0,15 87
P-value (ANOVA) > 0,05

Ghi chu: Moi truong nén: MS + 30 g/1 sucrose + 6,5 g/] agar (pH = 5,8)

Két qua nghién cttu cho thdy, trong diéu kién
nudi cay in vitro, chdi ngai den trong giai doan
nhan nhanh & tat ca cac cong thic déu cé hinh
thanh ré. Diéu nay ciing duoc ghi nhan trong
nghién cttu khac trén cay dia lién thuoc ho gimng
[18]. Sy hinh thanh ré trong qua trinh nhan choi
cay cho thdy, tiém nang khong can giai doan nuoi

—_———

Hinh 6. Mau ngéi den giai doan ra ré& & 6 TSKC

cay bo sung cac chat diéu hoa sinh truong thuoc
nhom auxin dé tao cay hoan chinh.

3.4. Hu4n luyén cay con va ra cdy ngoai vuon
uom

Két qua nghién ctru anh huong ctia thoi gian
huan luyén cay con trude khi ra cay duoc thé hién
& bang 5.
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Béng 5. Anh hudng ctia théi gian huén luyén cay con trude khi ra ngoai vuon wvom dén ty 1é séng
va chat luong cay in vitro

R , Ty le song Xuatrl‘nen | Chiéu cao cay | buong kinh TyA le cay c.?n
Cong thic moi sau . khong da tiéu
() \ (cm) cay (mm) p
(ngay) chuin (%)
CT1
) 58,42 12 4,87 2,57 22,4
(boi chung)
CT2 65,31 12 6,23 3,04 18,1
CT3 74,46 10 6,31 3,68 11,6
CT4 82,52 8 7,25 4,57 5,2

Két qua téng hop cho thay, CT4 co ty lé cay
song cao nhat, dat 82,52%, vuot troi so voi CT1
(boi chung), CT2 va CT3. Thoi gian xuat hién ré
moi dau tien & CT4 ciing nhanh nhat, chi sau 8

ngay. Bén canh d6, cay & CT4 c6 kich thudc 1on
nhat vé ca duong kinh va chiéu cao, dong thoi c6
ty 1é nhiém bénh thap nhat, trung binh chi 5,2%, so
voi muc tir 11,6 - 22,4% & cac cong thirc con lai.

Béng 6. Anh hudéng ctia thanh phan gi thé dén ty lé sdng va chit lugng cay sau

Cong . < ., .. | Chiéu cao cay A 7 . .

thite Thanh phan gia thé (cm) Ty lé song (%) Chat luong cay con

CT1 it 19,24 72,22 Laxanh nhat, cdy sinh
trudng binh thuong

bat: vun xo dira: L4 xanh dam, cay sinh

C12 trau hun (2: 1: 1) 33,35 95,78 trueong tot

CT3 Cét sach 10,45 84,67 Ld xanh nhat, cay sinh
trudng binh thuong

Ty lé song clia cay con trong trén cac cong
thirc gia thé khac nhau dao dong tir 72,2 - 95,78%.
bang chu y nhat, CT2 c6 thanh phan gia thé (gom
dat, vun xo dira va trau hun véi ty 1é 2: 1: 1) cho ty
lé cay song va chiéu cao cay trung binh cao nhat
lan luot 1a 95,78% va 33,35 cm. La cay c6 mau xanh
dam va khoe manh, thé hién su sinh truéng tot.
Diéu nay c6 thé 1a do vun xo dira va trdu hun tao
do thong thoang, tao diéu kién thuan loi cho cay
con thich nghi va phat trién trong giai doan dau tai
vuon wom. Theo Nguyén Thuy Diém (2017)[12],
gia thé lua chon 1a dat va mun dtra phéi tron voi ty
1é 1: 1 cho ty lé song doi voi cay con in vitro 100%,
chiéu cao cay dat 42,2 cm (sau khi trong 4 tuan).
Tuy nhién, & nghién cttu nay, gia thé duoc lua
chon 1a dat: xo dtra: trau hun, voi ty le 2: 1: 1 ty le
song cing kha cao, dat 95,78%, chiéu cao cay dat
33,35 cm (sau khi tréong 3 tuan). Diéu nay cho

thay, thoi diém theo do6i khac nhau cho két qua vé
chiéu cao chénh léch nhau, tuy nhién ty lé song
cua 2 loai gia thé chénh léch nhau khong qua lon.
Vi vay, gia thé dat: xo dura: trau hun, voi ty 1e 2: 1: 1
van dugc xem 1a lua chon phu hop dé trong cay
con ngai den in vitro tai vieon wom.

4. KET LUAN

Stt dung mam cua ct ngai den gia hodc choi
moi hinh thanh tir doan than dé lam vat liéu khoi
dau, duoc xtt Iy bang HgCl, 0,1% trong thoi gian 15
phut dé dat hiéu qua tao mau sach cao nhat, voi ty
le dat 82,2% sau 10 ngay nudi cdy. Moi truong nhan
nhanh hiéu qua: MS + inositol 100 mg/1 + duong
30 g/1 + agar 5,2 g/1, pH 5,6 - 5,8 + 3,0 mg BA/1
cho hé s6 nhan choi dat 4,5 1an va chiéu cao choi
dat 5,82 cm. Moi truong MS + 0,5 - 1 mg/1 a-NAA
la phu hop cho ra ré in vitro chdi ngai den. Huin
luyén cay con bang cach dé & hanh lang thoang
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mat, tranh anh sang truc tiép trong 3 ngay. Sau do,
cay duoc chuyén ra nha luéi, mé nap binh 3 trong
ngay trudc khi wom trong. Quy trinh nay giap ré
xuat hién sém (sau 8 ngay) va ty le song dat 82,52.
Gia thé phu hop dé trong cay ngai den in vitro tai
vuon wom 1a hon hop dat, vun xo dira va trau hun,
hodc chi gom dat va vun xo dira.
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RESEARCH ON N VITRO PROPAGATION OF BLACK GINGER
(Kaempferia parvifliora Wall. Ex Baker)
Dao Thuy Duong’, Nguyen Thi Thu', Chu Huy Tuong’,
Phan Thi Khanh Linh?, Pham Hong Nhung!, Nguyen Tien Dat!, Le Duc Thang®
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Summary

This study aims to determine the initial material and the effect of growth regulators on the
micropropagation process of black ginger (Kaempferia parviflora) using tissue culture technique.
The results showed that the suitable initial material was obtained from the buds of mature black
ginger rhizomes or newly formed shoots from stem of the black ginger plant, which were
sterilized with a 0.1% HgCl, solution for 15 minutes. The MS medium supplemented with 100
mg/L inositol, 30 g/L sucrose, 5.2 g/L agar, pH 5.6 - 5.8 and 3.0 mg/L BA was optimal for shoot
multiplication, producing robust shoots with a multiplication rate of 4.5 and a height of 5.82 cm
after 6 weeks of culture. Acclimatization involved placing culture bottles in a corridor for 3 days,
then opening the lids and transferring to a net house for another 3 days before washing and
planting, which resulted in a high survival rate and rapid root emergence within 8 days. A
substrate mixture of soil, coconut coir and rice husk charcoal (2: 1: 1) was suitable for planting in
vitro plantlets in the nursery, achieving a survival rate of 95.78% and an average plant height of

13.35 cm after 3 weeks.

Keywords: In vitro, Kaempferia parviflora, micropropagation.
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ANH HUONG CUA GIA THE LEN SINH TRUGNG VA
NANG SUAT MANG TAY (Asparagus officinalis L.)
TRONG BIEU KIEN THi NGHIEM NHA MANG
Bui Minh Sang™2, Mai Van Thé Bao', Nguyén Truong Trinh',
Nguyén Thi Pha!, Nguyén Thi Kiéu?, P Thi Xuan®"
! Vien Cong nghé Sinh hoc va Thurc pham, Truong Pai hoc Can Tho
?Vién Lua dong bang song Cuu Long, Vién Khoa hoc Nong nghiép Viét Nam
3 S¢ Khoa hoc va Cong nghé tinh Hau Giang
" Email: dtxuan@ctu.edu.vn

TOM TAT

Ming tay (Asparagus officinalis L.) 1a loai thuc phdm giau dinh dudng, c6 gia tri kinh té cao va
phu hop dé phat trién nong nghiép bén virng. Tuy nhién, & dong bang song Ctru Long, san luong
mang tay van con thap do diéu kién thé nhuong va muc thity cap cao. Nghién cttu duoc thuc hién
nham tuyén chon cong thitc phdi tron gia thé c6 bé sung nidm ré noi cong sinh AMF gitp cai
thién sinh trudng va nang suat mang tay trong diéu kién canh tac nha mang. Thi nghiém duoc bo
tri hoan toan ngau nhién voi 7 nghiém thic va 5 1an 1ap lai cho mdi nghiém thic. Két qua cho
thay, gia thé sinh hoc 3XB (4: 1: 1: 4) c6 ngudn goc tir 40% phu phé phdm trong dua ludi 0 hoai
phoi tron voi ndm ré AMF + 10% cat + 10% tro trau + 40% dat mat da hoé tro sinh treong, phat trién
va nang suat mang tay. Khai luong choi mang tay tuoi & nghiém thic nay tang 85,24% va khac biét
c6 y nghia thong ké so voi nghiém thitc doi chimg canh tac theo phuong phap truyén thong. Su
tan dung phu phé phdm trong dua luéi 4 hoai két hop voi chiing ndm ré AMF phdi tron cat, tro
trau va dat theo ti leé (4: 1: 1: 4) lam gia thé trong mang tay c6 tiém nang tng dung trong diéu kién
canh tac nha mang.

Tukhoéa: Ciy mang tay, gid thé hitu co, nam ré AMF, phu phé pham trong duwa ludi i hoai.

liéu phé bién duoc st dung trong trong dua ludsi [7].
Nguon phu phdm nay sé duoc thai bd rat nhiéu sau
2 vu thu hoach dua luéi, la mot thach thic doi voi

1. BAT VAN BE
Mang tay (Asparagus officinalis 1.) la mot
trong 20 cay rau hang dau thé gioi [1], dugc ménh

danh 1a “vua ctia cac loai rau” trén thi truong quoc
té. Mang tay khong chi 1a mot loai rau cao cép do
c6 gia tri kinh té va dinh duong cao bao gdm cac
vitamin, khoang chat va chat xo thiét yéu [2] ma
con chtra cac hoat chat sinh hoc hé tro sttc khoe
con nguoi [3]. Hién nay, & Viét Nam mang tay
duoc canh tac trén khap ca nudc [4], nhung ning
suat thap, phu thuoc 16n vao phan bon hoa hoc.
Hoat dong san xuat nong nghiép tao ra mot
luong 16m chat thai, phan 16n c6 nguédn goc hiru co
tir tan du thuc vat [5]. Trong d6, xo dira duoc xac
dinh 1a san phdm hitu co ty nhién c6 ngudn goc tir
v bén ngoai hoac vé qua dira [6] 1a ngudn nguyén
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su bén vitng ctia nganh nong nghiép. Hién nay, bién
phap nong nghiép bén vimg rat quan trong doi voi
cac muc tiéu sinh thai, an ninh lrong thuc va sinh
ké ctia nong dan trong tuong lai [8]. Trong boi canh
do, viéc tan dung cac phu phdm nong nghiép tré
thanh moi quan tam trong linh vuc nong nghiép
thong qua viéc @1 phan [9] va tao gia thé canh tac
[5]. Nhiéu nghién ctru da ching minh rang, gia thé
ttr ngudn goc hitu co 1a mot trong nhimg nhan to
anh huéng dén sy sinh truong, phat trién va nang
sudt ctia cay mang tay [10- 12].

N4am ré noi cong sinh Arbuscular Mycorrhiza
(AMF) c6 mo6i quan hé cong sinh bat buoc véi hon
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80% thuc vat song & trén can [13]. Nam AMF c6
vai tro quan trong trong viéc hap thu nudc va dinh
duong [14], hé tro tang truéng, nang cao nang
suat cay trong [15], cai thién chat luong dat va cac
tuong tac sinh thai hoat dong trong dé6 [16], tang
kha nang chéng chiu stress sinh hoc va phi sinh
hoc [17]. Nghién cttu nay nham muc dich khao sat
anh hudng ctia gia thé hitu co c6 nguon goc tir phu
phdm xo dita trong dua ludi va ndm ré AMF dén su
sinh truéng va nang suat cady mang tay trong diéu
kién canh tdc nha mang.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Céc vat lieu st dung phoi tron gia thé bao
gom: Phu phé phdm trong dua luéi ¢ hoai, cat, dat
mat phan hiru co tir phu phdm rom chat nam, dat
mat tir ruong canh tac lua. Cac vat lieu c6 4am do
dao dong 10 - 15%. Cac thanh phan héa hoc caa
cac vat lieu duogc trinh bay ¢ bang 1.

Bang 1. Tém tit thanh phan héa hoc ctia cac vat lieu str dung phdi tron gia thé trong ming tay

o Am do Thanh phan héa hoc trong vat liéu
Vat liéu )
’ pH | EC (mS/cm) | CHC (%) | Nts (%)
Phu phé pham trong dua luéi ¢t hoai (X) 12 7,67 3,03 31,63 1,65
Phan httu co duoc 1 tit phu phdm rom
chat ndm (PHC) [18] 10 7,35 4,12 48,36 2,18
bat mat 10 5,06 0,08 0,35
Tro trau 15 6,64 0,135
Cat xay dung da xt ly 15 74 0,03

Cac ti le phoi tron cua gia thé duoc tinh
toan dua trén khoi luong kho kiét cua cac vat
liéu. Cac nguon nam ré AMF duoc co lap tir dat
trong bap (B) va dat trong mang tay (M) voi mat
s6 nguon ching 1a 1.000 bao ti/tai gia thé [19].
Nghién cttu stt dung giong mang tay xanh chiu
nhiét tir nghién cttu ctia Nguyén Thi Pha va cs
(2023) [4]. Cay mang tay con dugc thuan duong
va thich nghi ¢ diéu kién nha mang 3 thang
trudc khi bo tri thi nghiém. Thi nghiém duoc
thuc hién tir thang 6/2022 dén thang 5/2023 tai
nha mang trong rau httu co, Truong Nong
nghiép va Phong thi nghiém Vi sinh noéng
nghiép, Vién Cong nghé Sinh hoc va Thuc
phdm, Truong Pai hoc Can Tho. Nhiét do va 4m
do bén trong nha mang duoc kiém soat & cac
khoang 29 - 31°C va 4am do 69 - 80% trong thoi
gian thuc hién thi nghiém.

NONG NGHIEP VA PHAT TRIEN NONG THON
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2.2. Phuwong phap nghién ctru

2.2.1. Phuong phap bo ' tri thi nghiém

Cay mang tay sau khi thuan duong 3 thang
duoc trong vao cac tui gia nhua PE trang den kich
thude 20 x 20 x 40 cm, moi tai chira 5 kg gia thé da
duoc chudn bi. Sau khi tuéi truc tiép nguon chiing
AMF duoc chon loc vao ré, tién hanh 1ap gia thé
kin ré. Bao tir ctia quan thé nam ré duoc chiing voi
mat s6 1.000 bao tit/tui gia thé. Thi nghiém duogc
b6 tri hoan toan ngau nhién véi 7 nghiém thic va 5
lan 1ap lai cho méi nghiém thic (Bang 2). Cac tuai
duoc bo tri ngau nhién méi tai cach nhau 20 cm.
Phéan bon héa hoc NPK (16 - 16 - 8) duoc ap dung
trong nghién ctru theo khuyén cdo ctia Nguyén
Van Tam (2019) [20] bao gém: Thang thit nhat va
thit 2 bén 200 kg/ha (1,25 mg/tui), thang tha 3 tro
di bon 300 kg/ha (1,875 mg/tai). Cac tai gia thé
duoc duy tri & 4m do khoang 65%.
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Bang 2. Thi nghiém khéo sat 4anh hudng ctia gi4 thé va ndm ré noi cong sinh 1én sit sinh triedng va ning
sudt ctia ming tay trong diéu kién thi nghiém nha mang

STT Nﬁ?éim Thanh phan (;?;1;
1 bC Dat mat + cat + PHC rom 5: 5 6:2: 2
2 3X X + cat + tro trau + dat mat 4:1:1: 4
3 4X X + cat + tro trau + PHC rom 5: 5 + dat mat 3:1:1:1: 4
4 3XB X phéi tron voi AMF tir dat bap (B) + cat + tro trau + dat mat 4:1:1: 4
5 3XM X phoi tron voi AMF tir dat mang tay (M) + cat + tro trau + dat mat 4:1:1:4
6 4XB X phoi tron voi AMF tir dat bap + cat + tro trau + PHC + dat mat 31:1:1:4
7 4XM X phoi tron voi AMF tir dat mang tay + cat + tro trau + PHC + datmat | 3:1:1:1: 4

Ghi chi: PC: Nghiém thirc doi chimg; PHC: Phan hiu co; X: Phu pham trong duwa Iudi i hoai; B:
Quan thé ndm ré tuyén chon tir dat trong bap; M: Quan thé nam ré tuyén chon tir dit trong mang tay.

2.2.2. Phuong phap d4anh gid chr tiéu su hién
dién cua ndm ré

Ty 1é xam nhiém cta nam ré & giai doan 60,
75, 90 ngay sau trong (NST) duoc xac dinh va tinh
toan theo phuong phap nhuom ré ctia Dalpé va
Séguin (2013) [21]. Mat s6 bao tk tinh trén 100 g
gia thé kho kiet & giai doan 150 NST duoc xac
dinh theo phwong phap ctia Gerdemann va
Nicolson (1963) [22].

2.2.3. Phuong phdp danh gid chi tiéu sinh
truong

Chiéu cao cay: Do tir goc dén ngon (cm); so
chéi than/tai: Pém téng so choéi trén chau & giai
doan 30, 60, 90, 120 va 150 NST. Duong kinh than
cay (mm): Do bang thuéc do ky thuat s6 & giai
doan 90, 120 va 150 NST.

2.2.4. Phurong phap ddnh gid chi tiéu nang suat
va thanh phan nang suat

O giai doan 150 NST, xac dinh khéi luong
than tuoi (g): Can khoi luong than khi cat tia cay &
giai doan 120 va 150 NST; khai luong than kho (g):
Say & 105°C dén khoi lwong khong déi va tién
hanh can. O giai doan cay mang tay 150 NST, tién
hanh thu chéi mang tay va thu lién tuc trong 2
tuan. Tai thoi diém thu hoach choi mang tay, tién
hanh cat va loai bo gia thé bam trén mang tay, can

khoi lwong choi mang tuoi, do chiéu dai (cm) va
duong kinh mang twoi (mm) st dung thuoc do ky
thuat so.

2.2.5. Phurong phdp phén tich thong ké

Céc so lieu duoc téng hop, xtt Iy bang phan
mém Microsoft Excel 2013. Thuc hién phan tich
thong ké mo ta biang phan mém Minitab 16, phan
tich phuong sai One-Way ANOVA dé danh gia su
khac biét vé gia tri trung binh ctia cac nghiém
thiec, kiém dinh Tukey’s dé so sanh su khac biét
cuia cac gia tri trung binh & do tin cay 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua danh gia anh hudng cta gia thé va
ndm ré& dén su hién dién cia ndm ré

3.1.1. Ty I¢ xam nhiém va mat so bao tir nam
ré

Két qua thi nghiém cho thay, ty 1¢ xAm nhiém
& cac nghiém thic khong bo sung nam ré thap va
tang cham (Bang 3). Cac nghiém thac duoc ching
voi quan thé ndm ré bap (B) va mang tay (M) co ti
lé xam nhiém tiang dan dén giai doan 90 NST va
khac biét c6 y nghia thong keé (p < 0,01) so vdi cac
nghiém thitc khong ching ndm ré. Tuy nhién, &
giai doan 90 NST, ty 1é xAm nhiém ctia nAm AMF
gitta cac nghiém thic ching ndm ré cé va khong
¢6 b6 sung phan hiru co dao dong tir 96,6 - 98,6% va
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khac biet khong c6 y nghia thong ké. Diéu nay
duoc giai thich, mot phan co6 thé 1a do nAm AMF
c6 phé cay ky cht rong [23], phan khac 1a do cong
dong nam AMF duoc ho tro bdi vat liéu hitu co tir
phu phé phdm trong dua luéi 4 hoai nén c6 thé
viéc b6 sung thém phan hiru co vao gia thé trong
mang tay chua thé hién su tac dong lén sy xam
nhiém ctia nam ré [24]. Cac chat hitu co lam tang
do x6p cua dat va gidm cac rao can co hoc doi voi
su phat trién ctia soi nAm AMF, do d6 soi nam co
thé tiép tuc phat trién vao trong hé thong ré non
cuia mang tay [25].

3.1.2. Mzt so bdo tir

So6 luong bao tit & cac nghiém thic khong bd
sung nam ré AMF dat thap, dao dong tir 808 - 952
bao tt/100 g gia thé kho kiét (Bang 3). Trong khi
do, so luong bao tir hién dién trong cac nghiém
thicc duoc ching ndm AMF cao, tang tir 1.000 bao
ttr ban dau dén khoang 9.132 - 9.836 bao tt/100 g

gia thé kho Kkiét tai giai doan thu hoach mang tay
(150 NST). Tuong tu nhu ty 1é xam nhiém, mat so
bao tt & cac nghiém thic 3XB, 3XM duoc ching
nam AMF khong b6 sung phan hittu co khac biét
khong c6 y nghia thong ké so vdi cac nghiém thic
4XB, 4XM c6 boé sung phan hiu co. Két qua
nghién ctu cua Paranavithana va cs (2020) [26]
cho thay, st xAm nhiém va hinh thanh bao t&t AMF
vao ré lua hiéu qua hon & dat giau cacbon hitu co.
Tuy nhién, theo Wang va cs (2024) [27], ndm ré
ndi cong sinh AMF thuong biéu hién su suy giam
tinh da dang & nhimg vung dat giau dinh duong.
Két qua nay ching minh, gia thé tir nguén phu phé
phidm trong dua ludi 4 hoai cé tac dong tich cuc
dén su hién dién ctua ndm ré, co tiém nang thay
thé phan hitu co. Hon nira, viéc tan dung gia thé
hitu co dé trong cay duoc xem la gidi phap bén
vitng vé moi truong va ting cuong hé vi sinh vat cé
loi [28].

Bang 3. Ty 1é xam nhiém ctia nim ré & cay mang tay theo céc giai doan khéo sat

STT Nghiém | Tilé xam nhiém theo céc giai doan (%) Mat @0 bao tit giai doan 150 NST
thue 60 NST 75 NST 90 NST (téng so bao tt/100 g gia thé kho kiét)
1 bC 17,6 19,0¢ 20,4 808¢
2 3X 18,8° 19,4¢ 22,0° 908¢
3 4X 18,0¢ 19,6¢ 21,8 952¢
4 3XB 88,4 92,0° 96,6 9.132¢
5 3XM 88,6 92,6 97,0° 9.320
6 4XB 92,8 96,8" 97,8 9.804?
7 4XM 95,0 97,2° 98,6" 9.836°
Mitc y nghia ok ok o .
CV(%) 2,21 2,25 2,24 1,51

Ghi chu: Trong cung mot cot, cdc so theo sau boi cdc chir cdi giong nhau khac biét khong co y nghia
thong ké qua phép kiém dinh Tukey’s & mutc y nghia 5% **: Khdc biét ¢ mutc y nghia 1%; NST: Ngdy sau

khi trong.

3.2. Két qua danh gia anh hueong ciia gia thé va
ndm ré dén kha ning sinh trudng cta cdy ming
tay

3.2.1. 56 choi than

O giai doan 15 - 30 NST, s6 luong choi than
mang tay cuia cac nghiém thitc khac biét khong co
y nghia thong ké, ngoai trit nghiém thitc doi ching
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c6 s6 choi than mang tay dat thap hon (p < 0,01) so
voi nghiém thirc 4XB va 3XM (Bang 4). O giai
doan 60 NST, cac nghiém thitc duogc chiing nam ré
AMTF c6 s6 chéi than dat cao hon va khac biét c6 y
nghia thong ké so v6i 3 nghiém thirc khong chiing
nam AMF va 2 nghiém thic 4XB va 4XM c6 so
choi than dat 1an luot 1a 8,4 va 8,6 choi/tui va dat
cao nhat. O giai doan 90 - 120 NST, s6 chdi than
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mang tay ting dan & cac nghiém thitc va nghiém
thirc 4XM (17,8 chéi/tai) cé so6 choéi gia ting nhiéu
nhat, khac biét c6 y nghia thong ké (p < 0,01) so
véi cac nghiém thic con lai, dao dong tu 5,8 - 15,6

chéi/tai. O giai doan 150 NST, s6 luong chdi than
giam dang ké & tat ca cac nghiém thice bo tri, tuy
nhién nghiém thic 3XB (6,6 chdi) c6 so choi than
tang 6n dinh.

Béng 4. Anh hudng ctia gia thé va ndm ré& dén sé chéi ming tay theo cac giai doan

Nghiém S6 choi than theo cac giai doan (choi/tui)
> thie 15 NST 30 NST 60 NST 90 NST 120 NST 150 NST

1 bC 1,2 1,2° 2,6° 4,0f 5,81 7,8
2 3X 1,4 1,6® 2,8° 5,8° 7,24 6,0
3 4X 1,2 1,6® 3,4° 7,49 9,8° 6,6
4 3XB 1,0 2,4% 5,0 9,6 11,2¢ 6,6
3XM 1,4 2,4 5,6 9,8° 11,8° 6,2

6 4XB 1,2 3,0° 8,4% 13,8° 15,6" 5,6°
7 4XM 1,4 3,2 8,6 15,4° 17,8 6,4b°

Mittc y nghia ns *k ok o o ok
CV(%) 42,52 36,85 11,94 4,93 9,15 7,40

Ghi chi: Trong cung mot cot, cdc sé theo sau boi cdc chir cdi giong nhau khac biét khong co y nghia
thong ké qua phép kiém dinh Tukey’s ¢ muic y nghia 5%; ns: Khac biét khong co y nghia thong ké; **:

Khdic biét o muic y nghia 1%.
3.2.2. Chiéu cao cdy

Chiéu cao trung binh cia cdy mang tay phu
thuoc vao nhiéu yéu to, bao gom: Diéu kién moi
truong, loai giong va ky thuat cham soc. Két qua &
bang 5 cho thay, & 15 NST cay thich nghi véi gia
thé va bt dau sinh truéng. O giai doan 30 NST,
chiéu cao cay dao dong tu 23,12 - 37,22 cm,
nghiém thitc 4XB va 4XM c6 bé sung phan hitu co
két hop voi ndAm AMF sinh truéng tot hon so voi
cac nghiém thice con lai. Mot s6 nghién ctu da
chtmg minh, ndm AMF co6 kha ning tiét ra cac
phytohormone [29], bao gom cytokinin thuc ddy
su phan cit té bao, phat trién choi [30] va auxin

kich thich hinh thanh ré bat dinh [31, 32]. 0] giai
doan 60 - 90 NST, cac nghiém thitc c6 chiing ndim
ré AMF thi chiéu cao cay dao dong tir 115,92 -
165,96 cm va khac biét so voi nghiém thic doi
chimg (98,00 cm). Két qua trén phu hop voi két
qua nghién cttu cua Tee (2008) [33], theo do toc
do tang trudong chiéu cao ting dang ké 51,8% chi
sau 3 thang khi duoc chiing nim ré. O giai doan
150 NST, chiéu cao cay ¢ cac nghiém thuc 4X, 4XB
b6 sung phan hitu co cao hon, khac biét so voi doi
ching (137,80 cm) va cac nghiém thace 3X (134,10
cm), 3XB (149,40 cm).

Béng 5. Anh hudng ctia gi4 thé va ndm ré& dén chiéu cao cay ming tay theo cac giai doan

Nghiem Chiéu cao cay theo cac giai doan (cm)
STT L
thte 15 NST 30 NST 60 NST 90 NST 120 NST 150 NST
1 bC 14,58 27,70¢ 44,56' 98,00 142,72 137,80
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2 3X 13,80 23,12¢ 51,28° 115,92¢ 127,80% 134,10°
3 4X 15,24 29,24° 60,16 124,48° 163,60 164,60"
4 3XB 13,88 32,76 79,60° 142,26° 134,70° 137,90
) 3XM 14,04 33,14° 83,20° 143,78° 157,40 162,66
6 4XB 15,00 36,28* 96,56 155,60" 166,32* 170,00*
4XM 15,76 37,22 105,48 165,96° 147,53¢ 149,40
Mitc ¥ nghia ns > o > * o
CV(%) 6,88 3,81 2,63 1,55 2,91 3,30

Ghi chu: Trong cung mot cot, cdc sé theo sau boi cdc ky tir giong nhau khac biét khong cé y nghia
thong ké qua phép kiém dinh Tukey’s ¢ muic y nghia 5%; ns: Khac biét khong co y nghia thong ké; *:
Khic biét o mutc y nghia 5%; **: Khac biét o mirc y nghia 1%.

3.2.3. Duong kinh than cay

O giai doan 90 NST, tit ca cac nghiem thic
duoc bé sung gia thé hiru co déu co duong kinh
than cay khac biét c6 y nghia thong ke so voi
nghiém thic d6i ching chi 1,90 mm (Bang 6).
Trong @6, nghiém thic 4XM c6 duong kinh than
cay lon nhat voi 7,26 mm va nghiém thac 4XB voi
6,26 mm. O giai doan 120 NST, duong kinh than
cay & nghiém thitc dugc ching AMF tur dat bap la
4XB (8,40 mm) tiép tuc ting, trong khi nghiém

thic duoc ching AMF tir dat mang tay la 4XM
(5,94 mm) c6 xu huong ting truong cham. O giai
doan 150 NST, duwong kinh than ciy cua cac
nghiém thitc duoc ching AMF dao dong tir 5,56 -
6,26 mm, b6 sung dong thoi AMF va phan hitu co
ho tro gia ting duong kinh than cay khac biét
khong c6 y nghia thong ké so voi nghiém thic
khong b6 sung PHC. Mat khac, kha nang ho tro
gia tang duong kinh than cidy duoc ghi nhan
khong c6 su khac biét gitra hai quan thé nam ré.

Béng 6. Anh hudng ciia gia thé va ndm ré& dén duong kinh cay ming tay theo cic giai doan

STT Nghiém Duong kinh than cay theo cac giai doan khéo sat (mm)
thirc 90 NST 120 NST 150 NST

1 bC 1,90" 4,78 5,86
2 3X 3,30° 5,4 5,10°
3 4X 4,28 5,647 5,40
4 3XB 5,14° 5,14% 5,58"
5 3XM 5,34° 6,34" 5,56
6 4XB 6,26 8,40° 6,26
7 4XM 7,26 5,94 6,16

Mtc y nghia *x *x *x
CV(%) 7,89 8,43 8,42

Ghi chu: Trong cung mot cot, cdc sé theo sau boi cdc ky tir giong nhau khac biét khong cé y nghia
thong ké qua phép kiém dinh Tukey’s & muic y nghia 5% **: Khac biét ¢ muic y nghia 1%,
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3.3. Két qua danh gia anh hueong ciia gia thé va
nidm ré AMF ning sudt clia ming tay

3.3.1. Khoi lrong than va l4

Khoi luong than va 14 mang tay bi anh hudéng
mot phan béi nuéc va dinh dudng trong gia thé.
Két qua & bang 7 cho thay, khai lwong tuoi va kho
cua than va la mang tay ctia cac nghiém thace dao
dong trong khoang 360 - 660 g/tui va tw 117 -
242,77 g/t4i. Khoi luong than tuoi va kho &
nghiém thuic 4XM c6 xu hudéng dat cao hon,
nghiém thic 3X c6 xu huong dat khoi luong tuoi
va kho thap hon cac nghiém thttc con lai. Theo sau
1a nghiém thtc 3XB c¢6 khoi lwong tuoi trung binh
la 580 g/tui va khoi luong kho la 192,59 g/tui.
Trong gia thé, cac chat hitu co cung cip dinh
duong va giup gitt duoc 4m do tot trong dat [34],
nam ré co thé ti€p can dé hap thu nguén nudc,
dinh duong nh¢ vao hé soi nam lan rong xung
quanh vung ré va co6 thé veon dén nhimg noi ma
ré cay khong thé tiép can duoc [35]. Thong qua
cau truc hé soi nim dang chum cta AMF, cac chat
dinh dudng trong dat duoc cung cap cho cay [13].

3.3.2. Khoi lrong chéi mang tuoi

Doi voi mang tay, nang suat duoc xac dinh bi
anh huong boi giong, ky thuat canh tac va su thich
ung voi diéu kién moi treong [36]. Trong d6, khoi
luong cta chéi mang tuoi sé quyét dinh dén nang
suat va hiéu qua kinh té. Chéi mang tuwoi thu
hoach tir nghiém thirc 3XB va 3X dat 1an luot 9,54
g/chéi va 9,49 g/chéi, c6 khoi lwong mang dat cao
hon va khac biét thong ké (p < 0,01) so véi nghiém

thic doi ching (5,15 g/choi). Cac nghiém thic
con lai khoi luong mang tuoi duoc xac dinh dao
dong tir 4,82 - 7,68 g/chdi va khac biet khong c6 y
nghia théng ké so vo6i nghiém thic d6i ching
(Bang 7).

3.3.3. Kich thuoc mang thu hoach

Nhim dap tmg tiéu chudn vé hinh thic thuong
mai, tai thoi diém thu hoach, chiéu cao chdi mang
tay duoc gioi han trong pham vi tir 23 - 26 cm. Do
do, chiéu cao chéi gitta cac nghiém thic khac biét
khong c6 y nghia thong ké va dao dong tir 23,60 -
26,83 cm (Bang 7). Puong kinh mang la chi tiéu
quan trong duoc st dung dé phan loai theo tiéu
chudn hang hoa. Két qua thi nghiém cho thay,
duong kinh chéi mang tay cta cac nghiém thic
dao dong trong khoang 4,25 - 7,97 mm. Cac
nghiém thic c6 st dung xo dira G trong thanh
phan cua gia thé thi duong kinh mang thu hoach
c6 xu huong dat cao hon so véi nghiém thic doi
ching (4,25 mm). Trong d6, nghiém thic 3XB cé
khoi luong chdi mang twoi dat 9,54 g/choi va
duong kinh mang thu hoach dat 7,97 mm, cao hon
va khac biét co y nghia thong ké so voi nghiém
thic doi ching. Theo Tee (2008) [33], viéc ching
mycorrhiza da cai thién dang ké sinh truong va
nang suat cia mang tay. Mot s6 nghién ctru tuong
te cho thdy, anh huodng tich cuc cia AMF dén su
sinh truong va phat trién ctia cac loai thuc vat nhu:
Ngo6 (Zea mays L), cay qué (Cinnamomum
migao), nho (Vitis vinifera L.), laa mi (7riticum
aestivum L.) va ot (Capsicum annuum L.) [37 - 41].

Béng 7. Anh hudng ciia gia thé va ndm ré& dén sinh khéi va ning sudt ciy ming tay

or | Naen | SSthume | WGtz | K| g | puimin
thac e/t (e/tii) (/chéi) mang (cm) | mang (mm)
1 bC 560 165,88 5,15 26,17 4,25
2 3X 360 117,54 9,49 26,83 7,67
3 4X 516 163,87 5,847 25,66 6,16™
4 3XB 580 192,59 9,54° 25,39 7,97
5 3XM 385 143,48 6,79 25,21 6,19
6 4XB 500 167,59 7,68° 25,29 7,05®
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7 4XM 660 242,77 4,82° 23,60 5,08
Mtc y nghia - - *x ns *
CV(%) 29,22 7,62 27,54

Ghi chu: Trong cung mot cot, cdc so theo sau boi cdc ky twr giong nhau khac biét khong co y nghia
thong ké qua phép kiém dinh Tukey’s ¢ mutc y nghia 5% ns: Khdc biét khong co y nghia thong ké;*:
Khdic biét o mutc y nghia 5%; **: Khac biét o murc y nghia 1%.

Két qua nghién ctru cho thay, cac nghiém thic
stt dung phu phé phdm trong dua ludi @t hoai duoc
phoéi tron trong thanh phan cta gia thé gitp cay
mang tay sinh trudng va phat trién tot hon so voi
gia thé st dung xo dua tro. Trong thuc té thi
nghiém cho thay, & nghiém thic do6i chimg (BC),
mang tay hinh thanh nhiéu than tit d6 khoi luong
than 1a tuoi va kho c6 xu huong dat cao hon so voi
nghiém thitc 3XB va 4XM. Tuy nhién, khéi luong
mang va duong kinh ctia mang thu hoach &
nghiém thic DC va 4XM déu dat thap hon so voi
nghiém thic 3XB. Piéu nay c6 thé 1a do & nghiém
thic DC, cdy mang tay chua hoan thanh thoi ky
kién thiét co ban, nén giai doan nay cay con tap
chung dinh duong phat trién than, 1a. Voi nghiém
thic 4XB, 4XM, bén canh bd sung gia thé sinh hoc
con b sung phan hitu co chtta ham lwong dinh
duong dé tiéu cao nén cay tap trung phat trién sinh
khoi than va nhanh, tir d6 c6 thé anh huong dén su
tao choéi ciing nhu khoi lwong cta chdi mang tay.
Két qua ciing cho thdy, nghiém thic 3XB cho hiéu
qua ho tro sinh truéng va phat trién cho cay mang
tay 6n dinh hon, tir d6 cay cho nang suat dat cao
hon va khac biét c6 y nghia thong ké so voi
nghiém thitc DC trong diéu kién canh tac trong
nha mang.

4. KET LUAN

Két qua nghién ctu da danh gia duoc anh
hudéng cua 7 cong thirc ty 1é phoi tron cta gia thé
khac nhau lén su sinh truéng va nang suat cta cay
mang tay (Asparagus officinalis L.) trong diéu kién
nha mang. Trong cac nghiém thic st dung gia thé
khac nhau, nghiém thtc 3XB bao gém: 40% phu
phé pham trong dua ludi G hoai phoéi tron voi quan
thé nam ré tir dat trong bap + 10% cat + 10% tro trau
+ 40% dat mat ho tro cdy mang tay sinh truéng va
phat trién 6n dinh. Két qua nay duoc minh ching
thong qua viéc ting nang suat va tiém nang thay

thé cho viéc sit dung phan hitu co c6 gia thanh
cao, tir d6 giam chi phi san xuat ctia nong dan.
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EFFECTS OF GROWING SUBSTRATES ON GROWTH AND YIELD OF ASPARAGUS
(Asparagus officinalis L) UNDER THE GREENHOUSE CONDITION

Bui Minh Sang’2, Mai Van The Bao!, Nguyen Truong Trinh?,
Nguyen Thi Pha', Nguyen Thi Kieu®, Do Thi Xuan'
! Institute of Biotechnology and Food, Can Tho University
?Cuu Long Rice Reseach Institute, Vietnam Academy of Agricultural Sciences
’Hau Giang Department of Science and Technology
Summary

Asparagus (Asparagus officinalis L.) is a nutritious food, has high economic value, and is suitable
for sustainable agricultural development. However, in the Mekong delta region, the asparagus
yield is still low due to disavantage of soil properties and high-water level. The study was
conducted to select the optimal growing substrate amended with arbuscular mycorrhizal fungi for
growing the asparagus under the greenhouse condition. The experiment was set up as a
completely randomized design with 7 treatments and five replicates for each treatment.
Experimental results showed that the treatment 3XB (4: 1: 1: 4) with 40% of coir by-products
compost mixed with AMF from maize field + 10% sand + 10% rice husk ash + 40% soil enhanced
the growth and yield of the asparagus. The yield of the asparagus in this treatment significantly
increased by 85.24% compared to that of the control treatment with traditional cultivation
methods. Research results showed that the growing substrate of 40% coir by-products compost
mixed with AMF + 10% sand + 10% rice husk ash + 40% soil was a good growing substrate for
growing the asparagus under the greenhouse condition.

Keywords: Asparagus officinalis, growing substrate, arbuscular mycorrhizal fungi, coir by-
products compost.
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NGHIEN CUU CAC YEU TO ANH HUONG
CUA QUA TRINH THUY PHAN BANG ENZYME
PULLULANASE BE LAM TANG HAM LUONG TINH BOT
KHANG TIEU HOA TU NGUYEN LIEU GAO
Nguyén Hoang Anh" ", Nguyé&n Thi Thanh T4}, Tran V6 Quéc Huy?,
Cao Thi Nhu Y ', P§ Kinh Kha', V6 Tra My, Lé Nguyén Poan Duy"

! Khoa Cong nghé Thuc pham, Truong Pai hoc Cong thuong thanh pho H6 Chi Minh

TOM TAT

"Email: duylnd@huit.edu.vn

Nghién cttu nham x4c dinh cac diéu kién t6i vu lam tang ham luong tinh bot khang tiéu hoa bang
phuong phap sinh hoc véi ing dung enzyme pullulanase dé thiy phan tinh bot gao OM18. Thi
nghiém tién hanh lan luot khado sat cta cac yéu t6 anh huéng dén hoat dong ctia enzym
pullulanase: Nong do co chat (10 - 50%), hoat dd enzym (10 - 50 U/g), thoi gian thay phan (2 - 10
gio), pH (4,0 - 6,0) va nhiet do (45 - 65°C) dén ham luong tinh bot khang tiéu hoa. Két qua xac
dinh duoc cac diéu kién t6i wu cho hoat dong ctia enzym pullulanase: Nong do co chat (20%), hoat
do enzym (30 U/g), thoi gian thuy phan (6 gi0), pH (4,5), nhiét do (55°C). Két qua nghién ctru
thu duoc san phdm tinh bot gao OM18 dat 12,2% ham luong tinh bot khang tiéu hoa. So liéu
nghién ctru 1a tién dé dé xay dung quy trinh san xudt tinh bot gao gidu ham lwong tinh bot khang
huong dén tng dung vao cac quy trinh ché bién nhitng san phdm dang thuc phdm bé sung

prebiotics.

Tiekhod: Enzyme pullulanase, tinh bot gao, tinh bot khang.

1. BAT VAN BE

Tinh bot khang (Resistant Starch - RS) duoc
biét dén 1a loai tinh bot khong duoc tiéu hoa & ruot
non va duoc lén men khi dén rudt gia boi hé vi
sinh vat duong rudot dé tao thanh cac axit béo
mach ngan (SCFA), 1a niang luong cho cac té bao
ruot két, xem nhu prebiotics thuc ddy su phat trién
loi khu4dn nham tang sttc dé khang cho co thé [1].
Tinh bot khang c6 anh hudng tich cuc dén hé vi
sinh vat duong rudt, dong thoi gitap ngan ngtra
bénh ung thu ruot két. Ngoai ra, tinh bot khang
giup can bing duong huyét (GI), tang do nhay
insulin, gidam nguy co béo phi, bénh dai thao
duong type 2 [2]. Pa c6 mot s6 nghién ctru vé viec
str dung enzym pullulanase dé lam giau ham luong
tinh bot khang tir nguyén liéu dau xanh [3]. Tuy
nhién, cac nghién cttu van cé su khac biet vé
nguyén liéu dau vao, phuong phéap lam ting ham
lwong tinh bot khang. Véi muc tiéu hoan thién quy

trinh san xuat tinh bot gao OM18 giau tinh bot
khang duoc nghién ctru biang tng dung enzym
pullulanase 1a diéu can thiét. Cac san phdm thuc
phidm c6 ngudn goc tir tinh bot gao giau tinh bot
khang 1a mot huong di moi, co tiém nang tng
dung cao, mé ra xu thé cho dong thuc phim:
Khong chtta gluten, ning luong thap, thuc phdm
b6 sung prebiotics tir nguén nguyén liéu lua doi
dao, san luong cao vdi gia thanh thap. Diéu d6 da
thuc ddy, mo ra co hoi khong chi cho cac nha
nghién cttu ma ca cac nha san xuat thuc phdm gop
phan nang cao gia tri hat gao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu, héa chat

2.1.1. Nguyén liéu

Nguyén lieu lta OM18 nghién cttu duoc 1y tir
xa Long Thanh, huyén Giong Riéng, tinh Kién
Giang. Ché phdm enzym pullulanase (tir vi khudn
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Bacillus licheniformis, hoat A6 enzym 3.000 U/ml)
cua Hang Amano Enzyme, Nhat Ban.

2.1.2. Hoa chat

Axit acetic, sodium acetate, ethanol 99%, kit
test RS, axit maleic, kali hydroxide.

2.2. Phuwong phap nghién ctru

2.2.1. Phuong phdp chuan bi mau

Gao tdam OM18 — Xtr ly, lam sach — Ngam —
Nghién — Say — Hé hoa (70°C, 15 phut) — Thuy
phan (enzym pullulanase) — Thoai hoa (4°C, 24
gi0) — Say — Nghién — Xac dinh ham luong tinh
bot khang tiéu hoa.

Gao tam OM18 dugc mang di xt ly 1am sach,
sau do tién hanh can 1.000 g gao OM18 cung 3.000
mL axit citric c6 nong do 0,15 M va ngam trong bé
6n nhiet Memmert (Puc) ¢ 55°C trong 2 gio. Sau
d6, dem di nghién bang thiét bi xay bot uot
Goodfor (Viéet Nam), thu duoc tinh bot gao OM18.
Mau tinh bot gao duoc dem di sdy & nhiet do 40°C
trong 2 gio voi muc dich lam rao. Can 50 g tinh bot
gao cho vao moi binh erlen c¢6 nham 500 mL, ti€p
theo them dung dich dém acetat 0,2 N roi gia nhiét
trong bé 6n nhiét & 70°C trong 15 phut [4] va
khudy lién tuc cho dén khi tinh bot duoc ho hoa.
Hon hop tinh bot hé héa dugc 1am ngudi xuéng
55°C va b sung enzym pullulanase roi tién hanh
khao sat thi nghiém 1, 2, 3, 4, 5. Sau khi hoan tat
thily phan thi bat hoat enzym pullulanase & nhiét
do 100°C trong 10 phut [3]. MAu tinh bot sau thiy
phan duoc thoai hoa ¢ 4°C trong 24 gio [5]. Huyén
phu tinh bot sau thoai hoa duoc rita bang nudc cat
va ly tam thu can. Sau do duoc say & 45°C dén khi
do 4am <13%. Tinh bot duoc nghién qua ray 0,125
um, dong goi, bao quan va phan tich cac chi tiéu
hoa ly.

2.2.2. Phuong phap bo tri thi nghiém

Thuc hién 1an luot cac thi nghiém khao sat cac
yéu to anh hudng qua trinh thuy phan bang enzym
pullulanase dé lam tang ham lwong tinh bot khang
tr nguyén lieu gao. Tién hanh khdo sat sy anh
hudng ctia nong do co chat (10, 20, 30, 40 va 50%);
hoat @6 enzym pullulanase (10, 20, 30, 40, 50 U/g);
thoi gian thuy phan (2, 4, 6, 8, 10 gio); pH (4,0; 4,5;
5,0; 5,5; 6,0); nhiet do (45, 50, 55, 60, 65°C) dén

ham luong tinh bot khang tao thanh trong san xuat
tinh bot gao giau tinh bot khang.

2.2.3. Phuong phap phan tich hoa Iy

- Xdc dinh ham luong tinh bot khang cua tinh
bot gao

banh gia bang bo xét nghiém tinh bot khang
cia Megazyme (Megazyme International,
Wicklow, Ireland). Can 100 mg tinh bot va tron voi
4 ml hén hop enzym, bao gom o - amylase tuyén
tuy (10 mg/ml) va amyloglucosidase - AMG (3
U/ml), trong mot 6ng nghiém c6 nap. Sau khi lac,
ong mau duoc thily phan trong ti ¢t 6n nhiét cé lac
(200 lan/phut) trong 16 gio & nhiét do 37°C d@é
thity phan cac tinh bot dé tiéu hoa. Két thuc qua
trinh thily phan, huyén phu tinh bot duoc tron voi
4 ml ethanol tuyét doi va duwoc tron manh bang
may vortex dé khtr hoat tinh ctia cac enzym. RS
duoc thu héi dudi dang cuc von nhé bang cach ly
tam & 1.500 vong trong 10 phut. Cac cuc von tinh
bot duoc rira hai 1an bang ethanol 50% dé loai bo
tinh bot da tieu hoa va tiép tuc ly tam. Can ling thu
duoc sé hoa tan trong 2 ml KOH 2 M bang cach
khudy manh voi thoi gian 20 phut trong bé nudc
da, sau d6 duoc trung hoa bang 8 ml dém sodium
acetate 1,2 M (pH 3,8). Sau khi tron véi 0,1 ml
AMG (3.300 U/ml) trong bé 6n nhiét 50°C, mau
tiép tuc duoc tron bang may vortex thém 30 phut.
Dung dich sau d6 duwoc ly tam & 1.500 vong trong
10 phut va phan néi phia trén duoc thu hoéi. Mot
phan dich ndi phia trén (0,1 ml) duoc tron véi 3 ml
glucose oxidase, peroxidase va 4 - aminoantipyrine
(GOPOD), sau d6 u & 50°C trong 20 phut. Do hap
thu cta cac mau duoc do & budc séong 510 nm
bang may quang phé. Méi mau duoc phan tich
trong balan [6].

Luong RS duoc tinh bing cong thic sau:
RS (%) = AE x F/W x 90

Trong d6: AE 1a @6 hap thu da trir mau trang;
F 1a hé s6 chuyén déi tr do hap thu sang
micrograms ctia mau tiéu chuédn chia cho do hap
thu ctia mau GOPOD; W 1a khoi lugng mau; 90 1a
két qua ctia phép chia 162/180 (hé s6 chuyén doi
tt D-glucose tu do sang dang anhydro-D-
glucose).
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- Xdc dinh hinh dang hat tinh bot bang kinh
hién vi dién tir quét (SEM)

Hat tinh bot gao OM18 trudc va sau khi xi ly
RS duoc quan sat bang kinh hién vi dién t&r quét
theo quy trinh cia Hung va Morita (2005) [7].
Phan tan tinh bot trong dung dich ethanol 95%
trong vai phat va ric 1én bang dinh hai mat gan
trén than nhom, pha Pt. Tién hanh chup bang thiét
bi SEM (JSM - IT200, Tokyo, Nhat Ban) & hiéu
dién thé gia toc 5 kV.

- Xdc dinh cau tric tinh bot bang FTIR

Phan tich phé hong ngoai bién d6i Fourier
ctia tinh bot co thé cung cép thong tin vé nhiing
thay déi trong trat tu phan tr va mac do xoan kép
& pham vi tam ngan. Cac dai hap thu IR & 995 cm™
va 1.047 cm™ ¢6 lién quan dén cau truc cé trat tu va
tinh thé ngdm nudc cua tinh bot, trong khi & dinh
1.022 cm™ lién quan dén céu trac vo dinh hinh. Do
vay, ty lé dién tich tich hop cua cac dai hap thu &
1.047/2.011 cm?! va 995/1.022 cm? dugc st dung
dé dinh luong cac thay d6i bén trong vé muc do
trat tw (DO) va muc do xoan kép (DD) ctia phan ti
tinh bot. Hat tinh bot gao OM18 nguyén liéu va
sau khi x(t Iy RS duoc phan tich cdu triac tAm ngan
bang may quang phé ATR PRO ONE X - JASCO
FTIR - 6.600 thong luong cao (Deutschland
GmbH, Cong hoa Lién bang Dtc) [8].

- Xdc dinh céu tric két tinh cua tinh bot biang
XRD

Dua vao hién tuong cac tia X nhiéu xa trén
cac mat tinh thé chat ran, tinh tuan hoan dan dén
viéc cac mat tinh thé dong vai trdo nhu mot cach tie
nhiéu xa. Két qua ctia thi nghiém véi X - ray sé cho
biét cau triuc két tinh ctia nguyeén liéu thuoc loai A,
B hay C va % tinh thé c6 & trong mau. Phan tich
nhiéu xa tia X duoc thuc hién biang may do nhiéu
xa tia X (Rigaku Co., Ltd, loai Rint 2000, Tokyo,
Nhat Ban), hoat dong tir 2 - 25° goc quét 28 vai toc
do quét 8°/phut va budc quét 0,02° & 40 kV va 80
mA [8]. Loai tinh thé duoc xac dinh dwa vao cac
peak dic trung. Muc do két tinh twong doi (%RC)
duoc tinh bang ty s6 gitra dién tich cac peak so voi
téng dién tich nhiéu xa [9].

- Xdc dinh mau sac cua tinh bot

Mau sic ctia mau tinh bot gao OM18 trudc va
sau xit ly dugc do bang may do mau Minolta

CR410 (Konica Minolta Co., Nhat Ban) c6 tham
chiéu dén den chiéu sang tiéu chuan D65 va goc
nhin 10. (khong gian mau ctia hé thong CIELAB;
L*, a*, b* 1a gia tri cia méi diém anh phan anh
mau sic bé mat mau). Gia tri L* biéu thi do sang;
a* biéu thi mau dé/xanh 14 cay; gia tri b* biéu thi
mau vang/xanh duong. D¢ trang (W) duoc tinh
bang phuong trinh sau:

W= lDﬂ—\'{l{]D —1)2 4+ a2 +p*?

2.3. Phuwong phap xit ly s6 liéu

Dit lieu dugc phan tich bang cach st dung
phan tich phuong sai (ANOVA). Su khac biét gitra
cac gia tri (p < 0,05) duoc phan tich kiém dinh
Fisher’s stt dung phan mém thong ké Minitab
phién ban 2022.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Cac yéu t6 anh hudng dén hoat dong ciia
enzym pullulanase dén ham lirong tinh bot khang

3.1.1 Anh hudng ctia néng do co chat dén
ham Iurong tinh bot khang

Thi nghiém tién hanh khao sat chi tiét vé anh
hudng ctia néng do co chat tinh bot dén mirc do
thily phan va ham luong tinh bt khang hinh thanh
(Hinh 1).
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Hinh 1. Anh hudéng ctia ndng d6 co chdt dén ham
luong tinh bot khang

Ghi chu: Cdc chir s6 khdc nhau trén cung mot
cot hay mot hang biéu hién sur khéc biét co y nghia
cua cdc nghiém thirc, vor mirc y nghia o. = 0,05%.

Hinh 1 cho thay, khi néng d¢ tinh bot tang tir
10% (w/v) lén 20% (w/v), ham luong RS ting tur
9,49% lén muc cao nhat 1a 10,36%. Day la néng do
toi wu, cho thay toc do hoat dong ctia enzym ty lé

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2024 33



KHOA HOC CONG NGHE

thuan voi néng do co chat trong giai doan dau cta
phén tmg thiy phan, do su gia tang s6 luong phan
ti co chat lién két voi enzym, dan dén tang san
phdm tao thanh. Két qua nay ciing tuong dong voi
két qua nghién cttu cua Kuddus (2018) [10], Zeng
va cs (2015) [11] thty phan bing enzym
pullulanase trén tinh bot gao nép. Khi néng do tinh
bot tiép tuc ting lén 30 va 40% (w/v), ham luong
RS giam nhe va duy tri & mttc 9,05 va 8,68%. Su 6n
dinh nay c6 thé duoc giai thich boi hién tuong bao
hoa enzym, khi qua nhiéu co chat khong thé tiép
tuc gia tang hiéu qua hoat dong cua enzym. Tai
nong do 50% (w/v), ham luong RS giam dang ké,
con 6,95%, cho thay su suy giam hiéu qua thay
phan. Su giam hiéu qué nay duoc ly gidi la do thiéu
dém trong moi truong phan tng vi dém khong chi
dong vai tro lam moéi treong phan ¢tng ma con la
phuong tién van chuyén, tao diéu kién thuan loi
cho sy khuéch tan va di chuyén ctia cac phan tir
tham gia phan tng [12]. Khi nuwdéc khong du, co
chat va enzym khong thé tiép xuc day dd, dan dén
kha nang truong n& cua tinh bot kém, lam giam
hiéu qua tiép xudc gitta enzym va co chat. Diéu nay
dan dén giam hiéu suat hinh thanh RS do mach
tinh bot kho bi tac dong boi enzym. Nghién ctru t6i
uwu hoa thay phan pullulanase truoc day ctia Su
(2010) [13] trén tinh bot ngd ciing chi ra rang, khi
nong do tinh bot cao, kha nang truong nd giam,
lam gidm su ti€p xuc gitta enzym va co chat, dan
dén hiéu suat thay phan va hinh thanh RS kém.

Két qua thi nghiém 1 cho thdy, nong do co
chat tinh bot 20% (w/v) mang lai hiéu qua hinh
thanh RS cao nhat. Qua trinh thay phan bing
enzym pullulanase & nong do nay tao diéu kién toi
uu cho su tiép xuc gitta enzym va co chat, dan dén
su gia taing ham luong RS. Nguoc lai, nong do co
chat qua cao dan dén gidm hiéu qua thay phan do
st thi€éu nudc va kha nang truong nd kém cta tinh
bot, lam giam su hinh thanh RS.

312 Anh huong cua hoat do enzym
pullulanase dén ham liong tinh bot khang

S6 liéu & hinh 2 cho thay, c6 su thay déi ham
luong RS ctia san phdm khi hoat d0 enzym
pullulanase thay d6i. Cu thé, ham luong RS tang tir
mau c6 hoat d6 enzym tang tir 10 U/g (7,31%) dén
30 U/g (10,52%), sau do6 giam lan luot & cac mau

c6 hoat @0 enzym 40 U/g (9,13%) va 50 U/g
(7,54%). Su co6 mat ctia enzym pullulanase dan toi
qua trinh phan ciat mach nhanh amylopectin cua
tinh bot, tao nhiéu mach thang amylose. C4ac mach
nhanh sé duoc chuyén thanh ciu tric xoin kép
sau giai doan thoai hoa lam cau trdc tinh bot vitng
chic hon, dan dén su can tré tac dong thuy phan
cua enzym tiéu hoa. Ti 1é gia tang RS phu thudc
nhiéu vao d¢ dai mach xodn kép va ché do thoai
hoa [14].
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Hinh 2. Anh hudng ctia hoat do enzym dén ham
luong tinh bot khang

Ghi chu: Cic chir sé khidc nhau trén cung mot
cot hay mot hang biéu hién sur khéc biét co y nghia
cua cdc nghiém thirc, vor mirc y nghia o. = 0,05%.

Do @6, hoat @6 enzym pullulanase t6i wu duoc
lwa chon 1a 30 U/g. Trong mot s6 nghién cttu trudc
day, da cho thay hoat d0 enzym pullulanase thuy
phan: Pullulan t6i wu 19 U/g [15], tinh bot ngo 23
U/g [16], diéu nay cho thdy co chat co thé la
nguyén nhan dan dén su khac biét.

Nhu vay, hoat do enzym pullulanase duoc st
dung trong qua trinh thay phan tinh bot gao
OM18 nhim hinh thanh RS cao nhat1a 30 U/g.

3.1.3. Anh huéng cia thoi gian thiy phan dén
ham Iurong tinh bot khang

Thi nghiém khao sat thoi gian thuy phan tinh
bot trong khoang 2 - 10 gio (Hinh 3). Két qua
nghién cttu cho thay, ham luong RS tang tir 6,53%
& 2 gio lén dén muc cao nhat 1a 11,58% & 6 gio,
truoc khi giam xudng 10,74% luc 8 gio va 10,37% &
10 gio. Diéu nay cho thay, thoi gian thuy phan
khoang 6 gio 1a thoi diém toi wu dé dat hieu suat
cao nhat trong san xuit tinh bot khang bang
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enzym pullulanase. Nghién ciu cta Gonzalez
(2004) [17] cho thay, thoi gian thay phan toi vu dé
dat ham luong RS cao nhat trong tinh bot chuoi la
5 gio. Tuong tu, can 6 gio dé thuy phan véi co chat
pullulan [15].
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Hinh 3. Anh hudng ciia thoi gian dén ham lugng
tinh bot khang
Ghi chi: Cic chit s6 khdc nhau trén cung mot
cot hay mot hang biéu hién su khac biét co y nghia
cua cac nghiém thirc, voi mirc y nghia o. = 0,05%.

Két qua thi nghiém cting cho thdy, sau muc
thoi gian to6i wu, hiéu suat hinh thanh tinh bot
khang c6 xu huong giam do tac dong ctia cac san
phdm thty phan, diéu nay do twong tac gita
enzym va tinh bot trong qua trinh thay phan.

Nghién cttu chi ra rang, thoi gian thiy phan
t6i wu bang enzym pullulanase 1a 6 gio dan dén
hinh thanh tinh bot khang cao nhat, dat 11,58%. Do
do, thoi gian 6 gio 1a Iua chon hiéu qua dé lam tang
tinh bot khang.

3.1.4. Anh huéng cia pH dén ham luong tinh

bot khang
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Hinh 4. Anh huéng ctia pH dén ham Iuong
tinh bot khang
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Ghi chu: Cic chir s6 khdc nhau trén cung mot
cot hay mot hang biéu hién su khac biét co y nghia
cua cdc nghiém thirc, vor mirc y nghia o. = 0,05%.

Nghién ctru tip trung vao danh gia tac dong
cua pH moéi truong thiy phan lén hoat dong cia
enzym pullulanase va ham lwong tinh bot khang
(RS) trong san pham. Két qua cho thdy, diéu chinh
pH dong vai tro quan trong trong qua trinh thiay
phan, anh hudéng dén kha nang phan cat va hinh
thanh cac san phdm co6 tinh chat khang tiéu hoa.

Hinh 4 cho thdy, & pH 4,5 duoc xac dinh 1a
diéu kién toi vu nhat cho enzym pullulanase, khi
d6 ham luong RS dat cao nhat 1a 12,07%, khac biéet
co y nghia so v6i cac mixc pH khac (4,0; 5,0; 5,5;
6,0). Két qua thi nghiém phu hop véi thong tin tir
nha san xuit Amano, pH t6i wu cho enzym
pullulanase nam trong khoang tir 4,5 - 5,5. Mac du
ham luong RS van kha cao tai cac mic pH 5,0 va
55 (11,1 va 9,22% tuong ung), nhung khi pH dat
6,0, ham luong RS giadm xuéng con 7,54%. Diéu nay
cho thay su anh hudng ctia pH dén qua trinh thay
phan gitp hinh thanh tinh bot khang.

Toém lai, @€ t6i wu hoa qua trinh thay phan
enzym pullulanase va san xuat tinh bot khang c6
hiéu qua cao can chon moi truong thay phan véi
do pH 4,5.

3.1.5. Anh hudng ctia nhiét do thiy phan dén

ham lirong tinh bot khang
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Hinh 5. Anh huéng ctia nhiét 6 dén ham
luong tinh bot khang
Ghi chu: Cic chir s6 khdc nhau trén cung mot
cot hay mot hang biéu hién su khac biét co y nghia
cua cdc nghiém thirc, vor mirc y nghia o. = 0,05%.
Thi nghiém dugc thuc hién khao sat & cac
muc nhiét do 45, 50, 55, 60, 65°C va 4 thong so6 da
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duoc lua chon & 4 thi nghiém trén bao gom: Nong
do co chat tinh bot 20%, hoat do enzym 30 U/g,
thoi gian ngam 6 gio va pH 4,5.

Két qua nghién ctru da xac dinh su anh huong
ctia nhiét do thty phan doi voi hoat tinh cta
enzym pullulanase va ham lwong tinh bot khang
hinh thanh trong san pham. Hinh 5 cho thay, ham
luong tinh bot khang ting dan tir 7,99% & nhiét do
45°C len 12,2% & 55°C, diéu nay phu hop voi thong
tin huéng dan ctia nha san xuit enzyme Amano vé
nhiét do toi wu cho hoat dong enzym la khoang
55°C.

Tuy nhién, khi nhiét do thay phan ti€ép tuc
tang lén, ham luong tinh bot khang da giam
xuong, dat 10,36% & 60°C va 8,39% ¢ 65°C. Diéu nay
cho thay, sy gidm hiéu qua ctia qua trinh thay
phan khi vuot qua nhiét do toi wu. Két qua thi

nghiém tuwong dong cac nghién ctru thuc hién qua
trinh thay phan tinh bot ngd to6i wu tai nhiét 50,
58°C [18], [19].

3.2. Danh gi4 chat luong san phidm bot gao
giau ham leong tinh bot khang

3.2.1. Két qua SEM

Tinh bot gao duoc chup qua kinh hién vi dién
tit quét (Scanning Electron Microscopy - SEM) la
mot ky thuat hinh anh dung dé quan sat bé mat va
cau trac ctia mau vat voi do phong dai cao va do
phan giai tot. SEM cho phép nghién ctu chi tiét
hinh thai bé mat, phan tich thanh phan hoa hoc
khi két hop voi hé thong phan tich tia X (EDS) va
kiém tra chat luong ciing nhu xac dinh cac khuyét
tat ctuia vat liéu [20].

@

(b)

Hinh 6. Két qua SEM ciia tinh bot trieée khi xiz Iy (a) va sau khi xitly (b)

Két qua chup SEM ctia 2 mau tinh bot gao
nguyén liéu cho thdy, co6 su khac biét ro rét vé
kich thuoc hat va cau triuc bé mat, anh huéng dén
kha nang khang tiéu hoa cta ching. Mau bot gao
nguyeén lieu (6a) co kich thudc hat nhé va bé mat
tron tao ra dién tich bé mat ti€p xuc 16n hon, giup
enzym tiéu hoa dé dang tdn cong va phan giai tinh
bot. Nguoc lai, mau tinh bot gao thanh phdm (6b)
sau xtt ly c6 kich thudc hat 1on va co6 hién tuong bi

vo lam giam dién tich bé mat tiép xuc hiéu qua voi
enzym tiéu hoa, dan dén qua trinh thuy phan dién
ra cham hon.

3.2.2. Két qua do mau sdc tinh bot

Dé so sanh su thay déi mau sac cta hai mau
tinh bot trong nguyén liéu trude va tinh bot thanh
phdm sau khi xtt ly duoc ghi nhan bai su thay déi
cac gia tri L*, a*, b* va duoc xac dinh boi W.

Bang 1. Sur thay d6i mau sic cta tinh bot khi xir Iy lam ting tinh bot bén bing enzym pullulanase

. Két qua
Mau tinh bot gao
L* ax b* w
Tinh b6t nguyén liéu 97,73 £ 0,68 -4,60 £ 0,07* 10,67 + 0,47 88,30 + 0,30°
Tinh bot thanh phdm 89,61+ 0,97 -4,52 + 0,09 10,84 + 0,16 84,32+ 0,64"
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Két qua nay cho thay, co su khac biét vé mau
sdc (W) gitta mau tinh bot gao nguyeén liéu va mau
tinh bot gao sau xtr ly (c6 thé nhin thay bang mat
thuong). Ca hai gia tri a* nay déu am, biéu thi do
léech mau xanh 14 cay. Gia tri b* biéu thi gia tri
duong nén chuyén sang mau vang. Tuy nhién, so
vOi mau nguyeén liéu tho, mau sau khi xtr Iy RS c6
chi s6 b* cao hon, diéu nay cho thdy thanh phan
RS sé tao ra thanh phdm c6 mau vang nhe.

11002 1 BGNL OM18.brmi
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2Theta (Coupled TwoTheta/Theta) WL=1.54060
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3.2.3. Két quia XRD

Phan tich XRD (X-ray diffraction) trong
nghién ctru tinh thé tinh bot gidp xac dinh cau triuc
tinh thé, dac tinh hinh dang va kich thuoc ctia cac
tinh thé, ciing nhue danh gia su thay doi cau trac
cta tinh bot trong cac diéu kién khac nhau nhu
diéu kien xit ly enzym hay nhiét do [9].

T T
E P EY

2Theta (Coupled TwoTheta/Theta) WL=1.54060

(b)

Hinh 7. K&t qua XRD cua tinh bt truede khi xit 1y (a) va sau khi xit Iy (b)

Dua vao két qua phan tich XRD, mau gao
OM18 trudce va sau khi xi Iy cho thdy, su thay ddi
ro rét trong cau truc tinh thé cta tinh bot. Mau
tinh bot gao nguyeén lieu ban dau chua xit ly (7a)
thuong c6 céu truc tinh thé loai A, duoc biéu hién
bang cac peak XRD tai cac goc 15, 18, 23° (260),
dién hinh cho tinh bot thong thuong. Trong khi
do, tinh bot gao sau khi xt ly bang enzym (7b) da
hinh thanh tinh thé dang V, duoc chimg minh boi
su xuat hién ctia cac dinh XRD tai cac goc 13 va
20° (20). Cau truc tinh thé dang V nay thuong co
tinh chat khang tiéu hoa hon so véi tinh thé loai V
[21], c6 thé do qua trinh xit Iy nhu thuy phan bang

102

enzym hodc cac bién d6i hoa hoc khac trong qua
trinh san xuat.

3.2.4. Két qua FTIR

FTIR (Fourier Transform Infrared Spectroscopy)
duoc st dung d€ phan tich kha niang khang tiéu
héa ctia tinh bot bang cach xac dinh cau triac hoa
hoc va cac nhom chic hién dién trong mau. Cac
dai hap thu trong phd FTIR cung cap thong tin vé
cac lién két hoa hoc, nhu O-H, C-H va C=0, tix d6
gitp hiéu ro hon vé ciu triac vi mo va nhiing thay
dé6i do qua trinh xt ly [22].
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Hinh 8. Két qua FTIR caa tinh bot truedc khi xit 1y (a) va sau khi xit Iy (b)
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Phan tich phd FTIR ctia hai mau tinh bot gao
OM18, mau nguyén liéu va mau sau xtt ly cho
thay, su khac biét dang ké vé cac dai hap thu trong
vung phd tit 3.000 - 3.600 cm L. Mau nguyén lieu
8(a) thé hién dai hap thu manh & 3.400 cm ! cho
thay, su hién dién ctia nudc va O-H. Trong khi mau
xtr ly (8b) co su thay ddi cuong do va vi tri ctia dai
nay cho thay, cau trac O-H da bi thay déi. Vung
2.800 - 3.000 cm ! chi ra su thay déi nho trong ciu
trac ¢ mau xtr ly, trong khi ving 1.600 - 1.800 cm !
cho thay su hinh thanh céc lién két C=0 moi, gop
phan tang kha niang khang tiéu hoa ctia mau xt ly.
Cac thay d6i nay cho thdy, su bién ddi cau truc
phan tr tinh bot, lam tang kha nang khang tiéu
hoéa so voi mau nguyén liéu.

3.2.5. Panh gid cdc chi tiéu chat lrong sidn
pham bot gao giau tinh bot khang

Chat luong san pham tinh bot gao RS sé duoc
danh gia thong qua cac chi tiéu hoa ly, day la yéu
cau rat quan trong doi véi nha san xuat, quyét dinh
lira chon va tmg dung vao quy trinh ché bién thuc
phidm (Bang 2).

Bang 2. Chi tiéu héa ly san ph4dm tinh bot gao RS

STT Teén chi tiéu bonvi | Kétqua
1 Ham luwong tinh bot | g/100 g 70,6
2 Ham luong protein | g/100 g 9,67
3 Ham luong lipit g/100 g 1,14
4 Ham luong tro g/100 g 0,46

Ham luong duwong
5 1chic g/100 g 0,23
g | Hamlungduong | 150 | o3

tong so

Ham luong tinh bot
7 khang g/100 g 12,2
bo 4m g/100g | 11,50
bo trang 84,32

Dua theo két qua kiém nghiém san phédm,
ngoai thanh phan chinh 1a RS dat 12,2%, tinh bot
gao RS c6 chira day du cac thanh phan dinh duong
la tinh bot, protein, lipit, khoang chat. Pong thoi,
d0 4m san phdm sau khi sdy dat 11,5%, du6i muc

can thiét cho ndim mdc, vi sinh vat phat trién gay
hu hong san pham.
4. KET LUAN

San pham tinh bot gao OM18 giau tinh bot
khang c6 thé duoc san xuat bang cach thiy phan
cit mach nhanh voi xtc tac ctua enzym
pullulanase. Cac thong so t6i wu da duoc nghién
ctru va thiét 1ap dua vao xac dinh ham luong RS
hinh thanh. Nguyén liéu gao tdim OM18 duoc thay
phan bang enzym pullanase véi cac thong so toi wu
lan luot: Nong do co chat (20%), hoat @6 enzym (30
U/g), pH (4,5), nhiet do (55°C), thoi gian thay
phan (6 gi®). Két qua nghién ctru thu duoc san
pham tinh bot gao v6i ham luong tinh bot khang
dat 12,2%. Tt nhitng s6 lieu khao sat, chimng to viéc
st dung qua trinh thuy phan bing enzym
pullulanase @€ lam tang ham luong tinh bot khang
ttr nguyén liéu gao 1a pht hop dé san xuat tinh bot
gao RS. San phdm bot gao thu duoc tir nghién ctru
sé la tién dé cho cac du an phat trién cac san pham
moi, gia tri gia tang tir tinh bot gao RS dang “thuc
phiam b sung prebiotics” dap tng nhu cau cua
nguoi stta dung nhu an kiéng, bao vé stc khoe,
giam can va phong ngtra bénh dai thao duong. Tu
d6 goép phan nang cao gia tri hat gao, tang thu
nhap cho nguoi tréng lua, phat trién nén nong
nghiép bén vimng.
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STUDY ON FACTORS AFFECTING THE PROCESS OF HYDROLYSIS BY ENZYME PULLULANASE
TO INCREASE THE CONTENT OF RESISTANT STARCH FROM RICE
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Summary

The study aimed to determine the optimal conditions to increase the content of digestive resistant
starch by biological methods applying pullulanase enzyme to hydrolyze OM18 rice starch. The
experiment was conducted to investigate the effects of factors affecting pullulanase enzyme
activity: substrate concentration (10 - 50%), enzyme activity (10 - 50 U/g), hydrolysis time (2 - 10
hours), pH (4.0 - 6.0) and temperature (45 - 65°C) to resistant starch content. The results
determined the optimal conditions for pullulanase enzyme activity: substrate concentration (20%),
enzyme activity (30 U/g), time hydrolysis (6 hours), pH (4.5), temperature (55°C). The research
results showed that the digestive resistant starch content of OM18 rice starch reached 12.2%.
Research data is the premise for building a process to produce rice starch rich in digestive
resistant starch content to apply to the processing of prebiotics food supplement products.

Keywords: Pullulanase enzyme, rice starch, resistant starch.
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DANH GIA HOAT TiNH LO1 KHUAN VA
KHA NANG LEN MEN SUA DAU B0 CUA
Lactobacillus pentosus DCM 52.10

Nguyén Thi Lam Poan™"

! Khoa Moi truong, Truong Pai hoc Khoa hoc Tiwr nhién, Pai hoc Quoc gia Ha Noi

TOM TAT

* Email: nlddoan @hus.edu.vn

Lactobacillus pentosus 13 mot loai da duoc tmg dung trong san phdm thuc phdm probiotic. Muc
dich ctia nghién ctru 1a danh gia tiém nang loi khuan va kha nang lén men sita dau dé cta ching
L. pentosus DCM 52.10. Bang phuong phap nuéi cdy xac dinh mat do vi khuédn; phuong phap
khuéch tan trén dia thach da xac dinh L. pentosus DCM 52.10 c6 moét s6 dac tinh loi khuén tot
nhu chiu duoc pH cta da day; mudi mat; khang vi khudn gay bénh E. coli ATCC 25922 va
Salmonella typhymurium ATCC 13311. Diéu kién sinh trudng, phat trién thich hop cta ching la
37°C, pH 6,5 va thoi gian nuoi cay 1a 32 gio. L. pentosus DCM 52.10 c6 kha nang lén men sita dau
do trong suét qua trinh lén men pH ctia sita gidm dan va ham luong axit ting dan, dén 24 gio do
pH cua sita dat dudi 4,3 va ham luong axit dat trén 0,6% ¢ ca hai ty 1é tiép giong 1 va 2% (v/v). Mat
do vi khuan L. pentosus DCM 52.10 tang theo thoi gian 1én men, dén 24 gi¢ mat do vi khuan L.

pentosus DCM 52.10 dat trén 102 CFU/mL.

T khoa: Lactobacillus pentosus, loi khuan, lén men, dau do.

1. BAT VAN BE

Sita luon 1a san phdm duoc tiéu thu voi san
luong 16m trén toan thé gidi va 1a ngudn cung cap
canxi, chat béo, carbohydrate, protein can thiét
cho dinh duong ctia con nguoi [1]. Tuy nhién,
trong nhitng nam gan day, viéc di tmg voi protein
trong stta bo, khong dung nap lactose, du luong
khang sinh, cac hormone estrogen va
progesterone trong sita dong vat hay ché do an
uong khong stt dung cac san phdm c6 nguén goc
tir dong vat ngay cang gia ting [2]. Chinh vi vay,
stta c6 nguodn goc thuc vat thu hat duoc su quan
tam nhiéu hon tir nguoi tieu dung vi chung mang
lai nhiéu gia tri dinh dudéng ciing nhuw loi ich cho
stc khoe [3]. D6 uong 1én men tir thuc vat, trong
d6 hat dau d6 1a mot trong nhitng nguyén liéu tiém
nang bai tir xa xua da 1a mot mon an truyén thong
phé bién, giau dinh duong. Nhiéu nghién ctru da
chimg minh duoc gia tri dinh dudng ctia hat dau
d6 nhu: Giau chat xo, giau protein va c6 chtta cac
amino axit thiét yéu cho co thé [4, 5]. Trong cac
loai dau d6 thi hat dau co6 mau toi n6i chung, dau

d4 noi rieng c6 nhiéu loi ich tot cho tim va hé tim
mach. Tiéu thu dau dé giup cai thién chiic nang
cac mach mau, kiém soat huyét ap, giup dw phong
bénh xo vita dong mach [4].

Vi khuén lactic dac biét 1a giong Lactobacillus
la nhom chinh chiu trach nhiém 1én men cac san
phdm tir sita va duoc st dung trong qua trinh lén
men thuc pham tir nhiéu thé ky truoc. Chung duoc
stt dung dé lén men cac san pham tir hat dau do [6,
7]. Trong qua trinh lén men, vi khuén lactic thiy
phan cac chat dinh duéng va cac hop chat héa hoc
khéac trong hat dau do tao ra cac hop chat cé hoat
tinh sinh hoc mang lai loi ich sttc khoe hon [8, 9].
Trong nhimg nam gan day, da c6 mot so nghién
ctru tao san phdm do6 udng lén men tir dau nanh
boi cac chung Lactobacillus [10], hay tao sita chua
dau nanh co6 bé sung bi d6 [11]. Tuy nhién, nhimg
nghién ctu tao d6 udéng lén men tir dau doé van con
han ché. Lactobacillus pentosus 1a mét loai thuoc
chi Lactobacillus ctia vi khuan lactic thuong duoc
stt dung lam giéng khéi dau cho qua trinh 1én men
[12, 13]. Ngay cang c6 nhiéu chung L. penfosus
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duoc st dung rong rai nhu probiotic trong cac san
phdm thuc phdm do tac dung ting cudng stc khoe
cua chang [14, 15]. Chinh vi vay, nghién cttu nay
budc dau danh gia hoat tinh loi khu4n va kha nang
lén men stta dau do cta chiung L. pentosus DCM
52.10 nham tao tién dé cho cac nghién ctru phat
trién san phdm dau d6 lén men lam da dang hoda
san pham do uong.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Giong vi sinh vat bao gom: Ching DCM 52.10
phan 1ap tir ca muéi va phan loai 1a loai L. pentosus
bang phan tich trinh tu gen pheS[16]. L. pentosus
DCM 52.10 dugc nudi cay & 37°C trong moi truong
de Man, Rogosa Sharpe (MRS) va bao quan & -
80°C trong moi trudng nudi cay cong voi glycerol
(20%, v/v) dé stt dung cho cac nghién ctu. Vi
khuén kiém dinh: S. typhimurium ATCC 13311 va
E. coli ATCC 25922 duoc cung cap tir Vien Cong
nghé sinh hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam.

Hat dau do dung trong nghién cttu nay la dau
d6 giong Rado 660 dugc mua tai Siéu thi Winmart.
Puong kinh trang mua tai Siéu thi Winmart.

2.2. Phuwong phap nghién citu

221 Dic tinh loi khuin cua vi khuin L
pentosus DCM 52.10

Khd nang chiu muoi mat: Thi nghiém tién
hanh dua trén nghién ctu cta Jacobsen va cs
(1999) [17]. Chang L. pentosus DCM 52.10 duoc
nudi cdy trong moi truong MRS c6 bd sung mudi
mat voi néng do 0,3% (w/v). Sau cac khoang thoi
gian nuoi cay 0, 1, 2, 3, 4, 5 gi¢ & 37°C, tién hanh
cay trai len dia petri chtra moi truong MRS agar dé
xac dinh mat do vi khuén.

Khad nang chiu axit: Theo Zhou va cs (2009)
[18], gia tri pH 2,0 duoc xem la gi6i han quyét
dinh dé sang loc cac chung vi sinh vat c6 kha nang
song sot trong moi truong axit da day. Thi nghiém
tién hanh dua trén phuong phap ctia Jacobsen va
cs (1999) [17]. L. pentosus DCM 52.10 duoc nuodi
cdy trong moéi truong MRS voi pH 2 (pH moi
truong duoc diéu chinh bing HCI). Sau cac
khoang thoi gian nuoi cay 0, 1, 2, 3, 4, 5 gio & 37°C,
tién hanh cay trai trén dia petri chira moi truong

MRS agar dé xac dinh mat do vi khuan.

Hoat tinh khang khuan: St dung phuong phap
duc 16 thach @€ xac dinh hoat tinh khang khuén
cua L. pentosus DCM 52.10, vi sinh vat chi thi la
Escherichia coli ATCC 25922 va Salmonella
typhimurium ATCC 13311 [19].

222 Xdc dinh diéu kién nuéi cdy chiung L.
pentosus DCM 52.10

Dua vao két qua nghién ctu ctia Amelia va cs
(2005) [20], khoang nhiét @, pH va thoi gian nuoi
cay duoc thiét 1ap dé khao sat. Khao sat khoang
nhiét do nuoi cay ctia chung & 25, 30, 37, 40, 45, 50,
55°C trong moi truong MRS voi pH = 6,5, sau thoi
gian nuoi cdy 24 gio do gia tri ODgy,. Sau khi
chon duoc nhiét do nuodi cay thich hop & trén,
chiung duoc nuodi cdy trong moi truong MRS tai
cac gia tripH 1a 5; 5,5; 6; 6,5; 7; 7,5; 8 & nhiét do6 da
xac dinh & trén, sau 24 gio do gia tri ODgy,, dé
xac dinh pH t6i thich. Tiép theo, khao sat thoi gian
nudi cay thich hop cac gia tri nhiét do va pH toi
thich & tréen duwoc st dung dé nuoi cdy chung L.
pentosus DCM 52.10 theo cac thoi gian khac nhau
0, 4, 8, 16, 24, 32, 40, 48 gio, tién hanh do ODgy,,
tai cac moc thoi gian nay dé tim thoi gian thich
hop cho nudi cay.

2.2.3. Do uong Ién men tr dau do
- Chuén bi dich sita dau do

bau d6 mua vé rira, vo sach, roi dem di ngam
vOi nudc tir 7 - 8 gio cho dau né mém. Sau do, rira
sach lai v6i nudc roi chan dau & 75°C trong 5 phut.
Nghién dau theo ty l¢ dau: nuoc 1a 1: 7. Loc dich
dau thu 1ay phan dich sita. Phoi tron b sung thém
duong kinh trang vao sira dau do dé dich sita dat
180°Brix [11]. Dich sira dong hoa, thanh trung &
90°C trong 10 phut. Sira sau khi thanh trung can
duoc 1am nguoi vé nhiét do lén men 37 - 38°C dé
chuén bi cho qua trinh cay giong vi khuén.

- Lén men sira dau do

Vi khuén L. pentosus DCM 52.10 duoc hoat
hoéa va nhan giong trong céac binh tam giac 100 va
200 ml chtra moi truong MRS v6i diéu kién nuoi
cay thich hop la két qua caa thi nghiéem & muc
2.2.2. Dich nuo6i cay vi khuin nay duoc ly tam voi
toc do 4.000 vong/phut (4°C/10 phut). Sau ly tAm
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thu sinh khéi thi rira lai bang nuéc cat 2 - 3 lan,
tién hanh bd sung vao dich sita dau dé duoc néng
do té bao L. pentosus DCM 52.10 ban dau 2 x 10"
CFU/mL. 1% va 2% chtung vi khuidn d6 duoc bé
sung vao stta dau doé 1én men & nhiét do 37 -
38°C, cr sau 0, 6, 12, 18, 24 gio mau sira lén men

duogc st dung dé phan tich céac chi tieu: pH, ham
luong axit va mat do vi khudn L. pentosus DCM
52.10 [21, 22].

Quy trinh san xuit d6 udéng lén men b sung
ching loi khudn duoc thuc hién theo hinh 1.

Lam sach |

¥

Ngam (8 gid) |

Chung L. pentosus |

i
Chan (5 phit) |

DCM 52.10 |

Nghién (ddunwéc: 1/7) |

i

t

‘ Hoat hod. nhin giong ‘ |

Loc |

¢

¥ Duwimg. nudc

Ly tam (4.000 vong/phut |
(4°C/10 phut)

Phéi ché (18°Brix) |

¥

| Thanh triing (90°C/10 phiit) |

| Rura bing nude cat |

i

¥ |

Lim ngudi (37 — 38°C) |

L

Bo sung vi khuan |

| Hép di thanh tring

Lén men |

'

1én men diu do loi
khuan

Hinh 1. Quy trinh ché bién d6 uéng lén men dau dé bd sung L. pentosus DCM 52.10 [11]

2.2.4. Phuong phap phan tich

Xac dinh pH cta dich sita dau do6 tai cac thoi
diém lén men bang may do pH (Hach, My) theo
TCVN 10035:2013 [23].

Xac dinh ham luong axit téng (%): Chuan do
dung dich NaOH 0,1N theo TCVN 4589:1988 [24].

Xac dinh mat do t€ bao vi khudn probiotic:
bém mat do vi khuan trén moi truong MRS agar
theo TCVN 7906:2008 [25].

2.2.5. Phuong phap xit Iy so'liéu

S6 liéu duoc phan tich phuong sai mot nhan to
(oneway ANOVA) va so sanh cap doi cac gia tri
trung binh theo tiéu chuidn Turkey bing phan
mém Minitab 16.0.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. bic diém loi khudn caa chiang L. pentosus
DCM 52.10

3.1.1. Khao sat kha nang chiu mudi mat va axit
cua L. pentosus DCM 52.10

Su hién dién ctia muodi mat trong duong tiéu
hoa 1a tré ngai chinh do6i voi bat ky chiung loi
khu4n, vi mu6i mat gay ra tinh thim ctia mang té
bao c6 thé dan dén su ro ri cac chat qua mang va
gay chét té bao [26]. Do do, viéc lua chon ching vi
sinh vat loi khu4n ciing phu thuoc vao kha nang
song sot cta chung khi c6 mudi mat. Nhiéu
nghién ctru da chi ra rang, cac chung loi khuin
cho nguoi can phai c6 kha nang khang lai mudi
mat & nong do 0,3% va trong thoi gian 4 gio dé
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chung c6 thé duy tri cac hoat dong trao déi chat 6n
dinh trong rudt non cta vat chu [27, 28]. Bang 1
cho thdy, tai thoi diém 0 gio, mat do L. pentosus
DCM 52.10 dat 9,72 log CFU/mL va gidm dan theo
thoi gian. Thoi gian nuoi cay tir 4 - 5 gio mat do L.

pentosus DCM 52.10 giam tir 8,98 log CFU/mL
xuong 8,92 log CFU/mL, trong khoang thoi gian
nay, mat do té bao giam it do ching da thich nghi
duoc voi moi truong chita mudi mat & nong do
0,3%.

Bang 1. Mat @6 L. pentosus DCM 52.10 theo thoi gian tai nong &6 mudi mat 0,3%

Nong do Mat d6 L. pentosus DCM 52.10 (log CFU/mL)
muodi mat 0 giv 1 gid 2 gio 3 giv 4 giy 5 gioy
0,3% 9,72£0,01° | 956+0,01 | 943+0,03° | 9,22+0,06° | 898+0,10° | 892+ 0,05

Ghi chu: Cac gid tri trong cung mot cot co chir cai ¢ mii khac nhau thi khac nhau co y nghia (o =

0,05).

Két qua nay phu hop véi két qua nghién cttu
cia Mahasneh va cs (2015 [29], theo do6
Lactobacillus c6 thé chiu duoc néng do mudi mat
trong khoang 0,3 - 2%; Divya va cs (2012) [30],
chung vi khudn Lactobacillus plantarum B6 c6 kha
nang chiu duoc muoi mat & nong do 0,3% va khi
tang néng do muoi mat lén 0,5% va 0,8% thi co su
suy giam vé mat do t€ bao. Theo Pfeller va cs
(2007) [31], mot s6 gen cua vi khuan c6 thé dugc
kich hoat boi viéc b6 sung mudi mat gay ra qua
trinh sinh t6ng hop mang té bao vi khuén, thanh té
bao va cac protein bé mit khac dé thich nghi voi
diéu kién khac nghiét ciia mudi mat.

Kha nang chiu pH co6 tinh axit cing la mot
trong nhimng thong so6 lua chon quan trong doi voi
cac chung loi khudn [26]. Do @6, ching loi khuin
stt dung dua vao co thé nguoi qua duong tiéu hoa
phai vuot qua duwoc moi truong axit trong da day

pH 2,0 trong thoi gian 3 gi¢ 1a gi6i han quyét dinh
sang loc cua cac chang [32, 33]. Do d6, ching L.
pentosus DCM 52.10 dugc khao sat kha nang chiu
axit, két qua duoc trinh bay trong bang 2. Tai thoi
diém 0 gio, mat do L. pentosus DCM 52.10 dat 9,81
log CFU/mL sau d6 giam dan theo thoi gian khao
sat, dén 5 gio nuodi cdy, mat do L. pentosus DCM
52.10 dat 8,63 log CFU/ mL. Sau 5 gio, chung L.
pentosus DCM 52.10 van c¢6 kha nang chiu duoc
pH 2,0, dat ty le song sot trén 50%. Két qua nay
twong dong voi két qud trong nghién ctu cta
Ramos va cs (2013) [32], theo &6 Lactobacillus sp.
c6 kha nang song sot & pH 2,0. Nghién cttu cua
Aartia va cs (2018) [26] cho thdy, cac chiing khac
khau trong cung mot loai thuoc chi Lactobacillus
cing c6 kha nang chiu do pH cé tinh axit khac
nhau.

Bang 2. Mat d6 L. pentosus DCM 52.10 theo thoi gian tai pH 2,0

H Mat do L.pentosus DCM 52.10 (log CFU/mL)
p

0 gio 1 gio 2 gio 3 gio 4 gio 5 gio
2,0 9,81+0,02¢ | 9,72+0,01¢ | 9,70+0,02¢ | 9,68+0,02° | 9,62+0,01° | 8,63+ 0,02

Ghi chu: Cic gid tri trong cung mot cot co chir cai ¢ mii khiac nhau thi khiac nhau co y nghia (@ =

0,05).

3.12. Khdo sdt dic tinh doi khing voi vi
khudn gay bénh cua L. pentosus DCM 52.10

Hai chting vi khuin gay bénh S. typhimurium
ATCC 13311 va E. coli ATCC 25922 da duoc st
dung dé khao sat diac tinh khang khuin cua L
pentosus DCM 52.10. Hoat tinh khang khuén cta
ching vi khuén lactic duoc tinh bang duong kinh
vong vo khuidn quanh khuidn lac. Tinh khang

khuian duoc biéu hién khi duong kinh vong vo
khuan rong hon 2 mm. Tinh khang khuédn yéu
(dwong kinh vong vo khuin < 5 mm), tinh khang
khuan trung binh (duong kinh vong vo khuén tir 5
- 10 mm), tinh khang khuidn manh (duong kinh
vong vo khudn > 10 mm) [34]. Puong kinh vong
khang khuan ctia chiung L. pentosus DCM 52.10
duoc trinh bay trong bang 3 va hinh 2.
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Két qua cho thdy, duong kinh vong khéang
khuan cta L pentosus DCM 52.10 d6i voi S
typhimurium ATCC 13311 1a 14,52 mm > 10 mm va
doi voi E. coli ATCC 25922 1a 12,56 mm > 10 mm,
diéu nay cho thay, L pentosus DCM 52.10 c6 kha
nang khang manh vi khuén gay bénh, cho hoat tinh
loi khuan tot. Hoat dong doi khang voi vi khuan gay
bénh ctia vi khuan lactic 1a do trong qua trinh trao
d6i chat da tao ra axit hitu co nhu: Axit lactic, axit
acetic, peptide khang khuén, H,0.... [35].

Bang 3. Kha ning khang vi khudn gay bénh

cua L. pentosus DCM 52.10
Duong kinh
Chung vi khu4n kiém dinh vong khang
khu4n (mm)
S. typhimurium ATCC 13311 14,52 + 0,02
E. coli ATCC 25922 12,56 + 0,03

Hinh 2. Kha ning khéng vi khuidn gay bénh cta cac ching L. pentosus DCM 52.10
(a) S. typhimurium ATCC 13311, (b) E. coli ATCC 25922

Két qua nay tuong tu voi két qua nghién ctru cta
Kai va cs (2020) [13], theo @6 chiung L. pentosus
ZFM94 c6 kha nang khang E. coliva Staphylococcus
citreus LC5. Nghién ctu ctia Motahari va cs (2017)
[36] cho thay, ching L. pentosus 22C phan 1ap tir sita
chua truyén thong tao ra peptide co khoi luong tir 5 -
10 kDa, dat tén la pentocin 22C. Peptid pentocin 22C
c6 kha nang tc ché vi khuidn gay bénh ca gram
duong va gram am, trong do6 duong kinh vong khang
khudn E. coli11 mm c6 thé duogc st dung lam chat
bao quan sinh hoc.

Nhiét d (°C)

3.2. Xac dinh diéu kién nuéi cdy phu hop cta
chiing L. pentosus DCM 52.10

Xac dinh diéu kién nuo6i cdy phu hop cua
chung L. pentosus DCM 52.10 dé thu sinh khoi vi
khuén cao nhat, giup giam chi phi trong san xuét.
Két qua & hinh 3a cho thay, khi ting nhiét do nuoi
cay tir 25 - 37°C sau 24 gi¢ thi sinh khéi cua vi
khuén tang dan thé hién qua gié tri OD gy, tAng tir
1,755 1én 1,972 va giam 40°C, dac biet & 55°C gia tri
OD0n chi dat con 0,111.

2,50

pH

Hinh 3. Anh huéng ctia nhiét @ (a), pH (b) dén s sinh trudng va phat trién
cua ching L. pentosus DCM 52.10

Anh hudng pH ban diu ctia moéi truong nudi
cay, két qua chi ra pH 6,5 cho kha nang nuéi ciy
tang sinh ching tot nhat, khi ting pH ctia moi
truong 1én 7,0; 7,5; 8,0 thi kha nang sinh trudng

ctia ching déu gidm (Hinh 3b). Ngoai ra, nghién
ctru ciing xac dinh thoi gian phu hop dé thu duogc
sinh khéi vi khudn cao nhat. Két qua & hinh 4 cho
thay, thoi gian nuoi cay chung L. penfosus DCM
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52.10 bat dau tang sinh manh tir 8 - 32 gio nuoi cay.
O 32 gio nuodi cdy, gid tri ODgyy, cao nhit dat
2,314, & 40 va 48 gio nuodi cdy, kha nang sinh
truong va phat trién cua ching bat dau giam gia
tri, OD gy 10 lurot 12 1,637 va 1,595 (Hinh 4). Nhu
vay, diéu kién thich hop cho nudi cdy ting sinh
ching L. pentosus DCM 52.10 nhiét do 37°C, pH
6,5 va thoi gian nuoi cay la 32 gio. So sanh voi két
qua nghién cttu cia Ashokkumar va cs (2018)
[37], xac dinh ching L. pentosus K1-23 c6 kha
nang sinh p-glucan c6 diéu kién ting sinh thich
hop 1a & nhiet do 37,84°C, pH 5,25 va thoi gian nuoi
cay 1a 6,08 ngay thi chiing L. pentosus DCM 52.10
co6 nhiét do nuoi cay tang sinh thap hon, pH cao
hon va thoi gian nuoéi ciy ngin hon. Khi so sanh véi
ching L. penfosus B96 phan 1ap tir dich lén men
qua oliu trong nghién cttu ctia Amelia va cs (2005)
[20] co diéu kién nudi cdy tang sinh thich hop la
30°C, pH 7 thi chiing L. pentosus DCM 52.10 c6
nhiét do nuoi cay cao hon va pH nuoi cay thap hon.
Nhu vay, mac du ctiing mot loai nhung moéi ching L.
pentosus tit cac nguon khac nhau c6 nhing diéu
kién nuoi cay tang sinh khac nhau phu hop.

2,50

2,00 &
Z 7
é
1,50 7 % z

Thoi gian ( gio)

Hinh 4. Anh hudng ctia thei gian nuoi cdy dén su
sinh truéng va phat trién cia chiing L. pentosus
DCM 52.10

Sau khi xac dinh duoc mot s6 diéu kién nudi
cdy tang sinh phu hop va khao sat cac dac tinh loi
khuin cho két qua tot, chung L. pentosus DCM
52.10 sé duoc nhan giong theo diéu kién da xac
dinh va st dung cho 1én men stta dau do.

3.3. B6 pH va ham luong axit trong qua trinh
lén men dich sita dau do

Stta dau do lén men boi chung L. penfosus
DCM 52.10 trong 24 gio gia tri pH va ham luwong

axit thay d6i theo thoi gian, cu thé pH giam va
ham lugng axit tang.

Ty le tiép giong khac nhau c6 su tao axit khac
nhau, ¢ ty le tiép giong 2% L. pentosus DCM 52.10
phat trién doi dao hinh thanh axit nhiéu hon dan
dén pH thap va ham luong axit cao hon so voi ty e
tiép giong 1% (Hinh 5, 6). Lén men trong 12 gio
dau pH gidm manh & ca 2 ti 1é tiép giong, cu thé:
1% (pH = 5,69 & 6 gio va pH = 4,6 & 12 gio) va 2%
(pH = 5,28 & 6 gio va pH = 4,2 & 12 gio). Nhu vay,
L. pentosus DCM 52.10 phat trién manh trong giai
doan nay dan dén lam giam manh pH. Sau 12 gio,
gia tri pH giam it hon. Két qua nay ciing tuong tu
voi két qua nghién ctru ctia Tran Thi Ha Ny va cs
(2015) [38], khi nghién cttu san xuat sita chua dau
nanh da cho ring, tir 4 - 16 gio pH gidm manh, sau
16 gio gia tri pH gidam khong dang ké. Ngoai ra,
mot s6 nghién citu khéc cho thay, sita Ién men c6
chat luong tot thuong c6 pH 1a 4,2 - 4,6 [39, 40].
Tai thoi diém 24 gio 1én men, gia tri pH dao dong
tr 4,0 - 4,28 va ciing phu hop véi pH t6i vu ctia cac
loai stta chua thong thuwong tir 3,27 - 4,59 [41].
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|
Hinh 5. Gi4 tri pH ctia sita dau d6 theo thoi gian
lén men

Hinh 5 va 6 cho thay, méi liéen hé gita do pH

va phan tram axit trong sita dau dé lén men. Do

pH ctia stta dau do lén men cang thap thi phan

tram axit trong stta dau do lén men cang cao. Nhin

chung, pH giam va do axit ting qua cac thoi diém

lén men. Ham luong axit ctia sita dau do 1én men

boi chung L. pentosus DCM 52.10 tai 6 va 12 gio

voi nong do té bao ban dau 2 x 10 CFU/mL ¢ ti lé

tiép giong 2% c6 ham luong axit 1an luot 1a 0,57% va

0,68%, cao hon ¢ ti 1é ti€p giong 1% co do axit 0,31%
va 0,45%.
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Hinh 6. Ham lugng axit cta sita ddu d6 theo thoi
gian 1én men

Sau 24 gio 1én men, ham luong axit dat 0,63% &
ti le tiép giong 1%, 0,82% & ti le tiép giong 2% (Hinh
6). Axit duoc sinh ra tao huong vi cho san pham dé
uong len men. Phan 1on céac vi khuén lactic c6 kha
nang tao thanh tir 0,5 - 1,5% axit, mot so loai cé thé
tao toi 3% [42]. Nhu vay, L. pentosus DCM 52.10
c6 kha nang lén men sira dau dé trong suot 24 gio
lén men, pH cda sita giam dan va ham luong axit
tang dan.

3.4. Mat d6 vi khuén loi khuin trong qua trinh
lén men
Béang 4. Mat d9 vi khudn chting L. pentosus DCM

52.10 theo thoi gian 1én men
Ty le tiép giong tai Mat do6 vi khuin
thoi diém (CFU/mL)
0 gio 2,2x 107
6 gio 52x 107
1% 12 gio 21x10°
18 gior 3,6 x 108
24 gio 41x10°
0 gio 3,9x 107
6 gio 1,7x 108
2% 12 gio 4,6x 10
18 gior 53x 108
24 gio 6,0x 10°

Trong qua trinh lén men, mat do vi khuan L.
pentosus DCM 52.10 c6 xu huéng ting theo thoi
gian lén men. S6 luong té bao vi khuan ting manh
trong 12 gio dau 1én men dich sita dau do, c6 mat
do té bao o ti lé tiép giong 1% 1a 2,1 x 10° CFU/mL
vaotyle 2%1a 4,6 x 10°CFU/mL (Bang 4). Mat do
té bao vi khuan tang nhe tir 12 - 24 gio, sau 24 gid
lén men mat do té bao dat 4,1 x 10 CFU/mL (& ti
lé tiép giong 1%) va 6,0 x 108 CFU/mL (& ti lé tiép

giong 2%). Su gia taing mat do t€ bao vi khuén theo
thoi gian cho thdy, su twong déng voi két qua dinh
luwong axit lactic va do pH & trén. Nhu vay, mat do
vi khuan L pentosus DCM 52.10 trong sita dau dé
sau 24 gi® lén men déu dat tren 10° CFU/mL & ca
hai néng do 1 va 2% (v/v). Két qua thi nghiém cho
thay, kha nang phat trién cta L. pentosus DCM
52.10 trong stta dau do.

Két qua nay tuong déng voi két qua nghién
ctru cta Li va cs (2012) [43], vé mat do vi khuin
lactic trong cac loai sita sau khi lén men déu dat
tren 10* CFU/mL va ciing tuong dong voi két qua
nghién ctu ctia Pinh Thi Thanh Vy va cs (2024)
[21], mat &0 Lactobacillus fermentum YU2301
tang theo thoi gian 1én men, & stta dau do 24 gio
mat do L fermentum YU2301 déu dat trén 10°
CFU/mL. Theo TCVN 7030:2016 [44] va mot s
nghién ctru da chi ra, dé mang lai loi ich cho stic
khée, mat do loi khudn trong san phim toi thiéu la
105 - 10" CFU/mL [45, 46]. Mat do vi khu4n ban
dau phai da l6n dé dap tmg luong loi khudn, do
trong qua trinh di vao hé tiéu hoéa, cac ching loi
khuén phai song sot khi dén duong ruot chong lai
cac diéu kién axit da day va muoi mat [47].

4. KET LUAN

Chung vi khuin L. pentosus DCM 52.10 co
dac tinh loi khuan tot, nhu chiu duoc pH cta da
day, mudi mat va khang vi khuan gay bénh E. col;,
S. typhymurium. Chiing nay c6 diéu kiéu ting sinh
thich hop & 37°C, pH 6,5 va thoi gian nudi cay la 32
gio. L. pentosus DCM 52.10 c6 kha nang lén men
stta dau do. Sau 24 gio 1én men, do pH sira dau do
khi b6 sung vi khuan nay & ty 1& 1% va 2% (v/v) déu
dat dudi 4,3, ham luong axit ting dan tai 24 gid
trén 0,6%. Mat do vi khuin L. pentosus DCM 52.10
tang dan trong su6t qua trinh lén men, sau 24 gio
mat do vi khuan déu dat trén 10 CFU/mL. Tt cac
két qua trén cho thdy, ching vi khuin L. pentosus
DCM 52.10 c6 tiém nang loi khudn va lén men cac
san phdm sira tir hat dau thay thé nguén sira dong
dong vat.
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EVALUATION OF PROBIOTIC CHARACTERISTICS AND RED BEAN MILK FERMENTATION
ABILITY OF Lactobacillus pentosus DMC 52.10

Nguyen Thi Lam Doan’

! Faculty of Environmental Sciences, University of Science,

Vietnam National University, Hanoi

Summary

Lactobacillus pentosus has been used to produce probiotic food products. The study aimed to
evaluate the probiotic potential and red bean milk fermentation ability of L. pentosus DCM 52.10.
Using the culture method, the bacterial density was determined and the agar diffusion method
revealed that L. pentosus DCM 52.10 had good probiotic characteristics, such as tolerance to
gastric pH, bile salts and antagonism against the pathogenic bacteria E. colif ATCC 25922 and
Salmonella typhymurium ATCC 13311. This strain had suitable growth conditions at 37°C, pH 6.5
and a cultivation time of 32 hours. L. pentosus DCM 52.10 can ferment red bean milk. During the
fermentation process, the pH of the milk decreased gradually and the lactic acid content
increased steadily. After 24 hours, the red bean milk pH reached below 4.3 and the lactic acid
content exceeded 0.6% at both inoculation ratios of 1% and 2% (v/v). The density of L. penfosus
DCM 52.10 increased during fermentation, reaching over 10 CFU/mL after 24 hours.

Keywords: Lactobacillus pentosus, probiotic, fermentation, red bean.
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NGHIEN CUU THU NGHIEM SAN XUAT
GIONG NHAN TAO CA MO BAU KHUM
(Cheilinus undulatus Ruppell, 1835)])
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TOM TAT

Bon muoi con ca mé dau khum bé me duoc thu gom tir tu nhién dua vé nuéi vo trong cac bé xi
mang cé dién tich 15 m?, s6 lwong 6 con/bé. Thitc an 1a ca tap va muc tuoi voi khau phan 5%/khoi
luong ca. Kiém tra chon ca thanh thuc, kich thich sinh san bang cach tiém kich duc t6 HCG: Ca
cai tiém 2 lan, 750 Ul/kg cho 1an 1 va 1.500 Ul/kg cho lan 2, thoi gian cach nhau 24 gid; ca duc
tiém 1 lan, 750 Ul/kg c4. Cho trimg thu tinh bang phuong phap thu tinh kho, thy tinh uot va thu
tinh tu nhién. Ap tring theo 3 mat do khac nhau: 1.000 trang/L (lit), 1.500 tring/L va 2.000
trimg/L. Két qua cho thiy, ty 1é song ca bo me dat 80%, ty 1é thanh thuc 26,67% va ty le dé 100%.
Thoi gian hiéu tmg thuoc 1a 10 - 12 gio. Thu tinh w6t cho hiéu qua cao nhat voi ty 1é thu tinh 33,10
+ 2,63%, ty 1é nd 60,33 + 3,14% va ty 1é song 4u trung 5DAH 35,50 + 1,94%. Thu tinh kho cho ty 1é
song 4u tring 5DAH 1a 0%, trong khi d6 thu tinh ti nhién trimg khong né thanh 4u triing. Mat do
ap 1.000 tring/L dat ty 1é nd 60,43 + 3,34% va ty 1é song 4u trung 5DAH dat 35,50 + 2,02%, cao
hon so voi mat do 1.500 tring/L va 2.000 trimg/L (p < 0,05). Két qua thir nghiém cho thay, HCG
liéu luong 750 Ul/kg cho 1an 1 va 1.500 Ul/kg cho lan 2 & ca cai va 750 Ul/kg cho ca duc; thu

tinh w6t va mat do ap 1.000 tring/L phtt hop cho san xuat giong nhan tao c4 mé dau khum.
Tiekhoa: C4 mé dau khum, phuong phap thu tinh, mat do ap trung, ty I¢ thu tinh, ty Ié nd.

1. DAT VAN BE

Ca mo diau khum Cheilinus undulatus
(Ruppell, 1835) 1a loai c6 gia tri kinh té cao, duoc
ua chuong vi thit trang, ngot va dai, mui vi thom
ngon, giau dinh dudng [1]. C4 mé dau khum co
mau sic va hinh thai dep nén nhu cau tiéu thu trén
thi truong Trung Quoc ngay cang tang, dan dén
ngudn ca nay bi khai thac qua mtrc, 1am suy giam
nguédn loi [2]. Tt nhimg nam 1990, nhu cau tiéu
thu c4 mé dau khum bat dau xuat hién va ngay
cang tang manh, dic biét 1a san phdm ca song.

Nam 2004, Lién minh Quéc té Bao ton Thién
nhiéen (IUCN) da dua c4 m6 dau khum vao Sach
b6 (phan Dong vat) nham bao tén va phat trién
nguodn gen va day 1a loai ca ran dau tién duoc liet
ké trong céc loai nguy cap [3]. Nhiéu nudc da xay
dung va phat trién chién luoc @€ bao ton loai ca
nay bao gdém: My, Uc, Nhat Ban, Han Quéc, An

Do, Indonesia, Philipine, Thai Lan, Viét Nam. Tuy
nhién, cong viéc bao tén ngudn gen ca mo dau
khum gap rat nhiéu kho khan do cac hoat dong
khai thac bat hop phap, xuat khau khong c6 kiém
soat, suy thoai moi truong song... Bén canh bao
ton nguon gen ca mo dau khum bing cach thiét
lap cac khu bao ton, thi viéc nghién ctru san xuat
giong nhan tao ciing la mot phuong phap hiéu qua
dé san xuat s6 luong 1on ca mé dau khum.

Nghién ctru ctia Slamet va Hutapea (2005) [4]
lan dau thr nghiém san xuat giong ca mé dau
khum tai Bali, Indonesia vao nam 2003. C4 mé6 dau
khum b6 me duoc thu tir tw nhién dua vé nuoi vo
trong diéu kién nuo6i nhot, kich thich cho dé va
uong au trung, két qua thu duoc 120 ca giong.
Trimg ca c6 duong kinh rat nhd, 620 - 670 pym, ca
madi nd co chjéu dai 1,5 - 1,7 mm, kich co miéng
chi 133 ym. Au triing ca ting trudng cham, chiéu
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dai dat 5 - 6 cm sau 6 thang nudi [4]. Két qua
nghién cttu ctia Hirai va cs (2012) [5] cho thay, ca
m6 dau khum dé vao thang 6 - 10 & Okinawa, Nhat
Ban, khi nhiét do nuoc 26,3 - 29,9°C. Ty 1é dé dat
hon 91% khi nhiét d6 nudc trén 28°C. Ty 1é thu tinh
thap, 10 - 25%, duong kinh trimg tir 590 - 680 pm,
tring no sau 16 - 20 gi¢ sau thu tinh. Ca méi né co
chiéu dai khoang 2,4 mm, miéng nho, chi 133 pm. 7
ngay dau moi nd ca thich an rotifer Proales similis,
sau do6 ca an SS-rotifer Brachionus rotundiformis.
Mic du da c6 nhitng nghién cttu tht nghiém
budc dau trong san xuat giong ca mo dau khum
trén thé gioi, nhung két qua dat thap, cac cong bo
chua day du, chua cé thong tin chi tiét vé qua trinh
nudi vo ca bo me, kich thich cho dé va ap né tring,
chua xay dung duoc quy trinh san xuat giong nhan

g

tao ca mo6 dau khum... Nghién cttu nay nham tha
nghiém nuoéi vo ca bo me, kich thich sinh san nhan
tao va 4ap no trimg ca mé dau khum, 1a dix lieu ban
dau phuc vu cho xdy dung quy trinh san xuat
giong nhan tao loai ca nay.

2. B0I TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dai tuong, thoi gian va dia diém nghién
ctu

boi twong nghién ctu: C4 mé dau khum
Cheilinus undulatus (Ruppell, 1835) (Hinh 1).

Thoi gian: Nghién cttu dugc tién hanh ti
thang 10/2022 - 10/2023.

Dia diém: Trung tam Nghién cttu va Phat trién
nuoéi bién Nha Trang (Vien Nghién cttu Nuoi trong
thay san III).

Hinh 1. C4 mé dau khum

2.2. Phuong phap bo tri thi nghiém

2.2.1 Nubivo thanh thuc cd mo diu khum bo’
me

40 con ca bo me kich thudc > 5 kg/con duoc
thu gom tit tr nhién vé nuo6i thuan duong trong bé
xi mang & Vién Nghién ctru Nudi trong thiy san
III trong 1 thang, sau d6 dua vao nudi vo trong bé
xi mang c6 dién tich 15 m®, 6 con/bé. Cho c4 an ca
tap va muc tuoi vao budi sang voi khdu phan an
hang ngay 1a 5%/khoi luong ca. Kiém tra mac do
thanh thuc c4 1 thang/lan.

2.2.2. Kich thich sinh san va cho thu tinh

Kiém tra do thanh thuc cta cid b6 me va
tuyén chon 5 cap c4 bo me co kich co 5 - 10
kg/con. Tiém hormone HCG cho c4: Ca cai lan 1
tiem 750 Ul/kg khoi luong c4, 1an 2 tiém 1.500
Ul/kg khoi luong c4, thoi gian cach nhau 24 gio;
ca duc tiém 1 1an cung thoi diém tiém lan 1 cta ca
cai, liéu luong 750 Ul/kg khoi luong ca. Sau khi
tiém, 2 cap ca duoc dua vao bé cho dé tu nhién, 3
cap con lai sé duoc vuot trung va tinh cho thu tinh
nhan tao (Hinh 2).
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Hinh 2. (a) Vudt tring c4; (b) Trimg va tinh chuén bi thu tinh nhan tao

B6 tri thu tinh v6i 3 phuong phap khac nhau,
moi nghiém thtc 14p lai 3 1an:

- Thu tinh khé: Cho tring vao tho, sau dé cho
tinh trung vao, dung long ga khudy nhe. Sau 10
phut, loc rita lai trimg va chuyén tring sang bé ap.
Moi mé str dung luong tinh trung va tring theo ty
lé: 5 ml tinh trung: 500.000 - 600.000 trimg.

- Thu tinh wot: Hoa tinh trung vao nudc bién
loc sach, ngay sau d6 cho trimg vao, khudy nhe.
Nhiét d6 nuoc trong x6 cho thu tinh duy tri & 28 -
29°C. Sau 10 phut, chuyén trimg sang bé ap. Moi
mé st dung luong tinh trung, tritng va nudc theo
ty 1é: 5 ml tinh trung: 500.000 - 600.000 tring: 5 lit
nuéc.

- Thu tinh ty nhién: Theo doi 2 cap ca dé tu
nhién, 3 gi¢ sau khi ca dé thu va loc trimg da thu
tinh duwa vao binh 4p.

Trimg sau khi thu tinh duoc 4p trong x6 nhua
c6 thé tich 10 L voi mat do ap 1.000 tring/L. Cac
yéu t6 moi truong ap trimg duoc duy tri 6n dinh:
Do man 32 ppt; nhiét do 28 - 29°C; pH 7,5 - 8; DO >
5 mg/L; NO, < 0,2 mg/L va NH," < 0,01 mg/L.
Dbanh gia cac chi tieu: Ty lé dé, thoi gian hiéu tng
thuoc, ty 1é thu tinh, ty 1é nd va ty 1é song 4u triung
5DAH.

2.2.3. Ap né tritng c4 mé diu khum

Tring ca mo6 dau khum da thu tinh duoc bé tri
ngau nhién trong cac bé composite 200 L/bé, voi 3
mat do khac nhau: 1.000 trimg/L; 1.500 tring/L;

2.000 trimg/L. M6i nghiém thic 1ap lai 3 1an.

Céac yéu t6 moi truong ap trimg duoc duy tri
6n dinh: Do man 32 ppt; nhiét do 28 - 29°C; pH 7,5 -
8; DO > 5 mg/L; NO, < 0,2 mg/L va NH, < 0,01
mg/L. Cac chi tiéu theo doi va danh gia: Ty 1é né,
ty lé song cua 4u trung 5DAH va qua trinh phat
trién phoi.

2.3. Phuong phap xac dinh cac chi tiéu

2.3.1 Xac dinh ty Ié song, ty Ié thanh thuc ca
bo me va thoi gian hiéu ung thuéc

-'Ty 1é song ca bo me (%) = (S6 luong ca bo me
con song sau khi nuoi vo/so luong ca bé me dua
vao nuoi vo) /100.

- Ty lé thanh thuc ca b6 me (%) = (S6 luong ca
thanh thuc/s6 luong ca kiém tra) /100.

- Thoi gian hiéu tng thudc tinh tir luc tiem dén
khi c4 bat dau rung trimg.

232 Xic dinh ty Ié thu tinh, ty Ié no, ty Ié
song cd 5SDAH

Sau khi cho tring thu tinh, tién hanh thu mau
quan sat duoi kinh hién vi. Khi thay trimg chuyén
sang giai doan phoi vi thi xac dinh ty 1é thu tinh
bang cach: Thu mau ngau nhién tring dang 4p ¢ 3
diém khac nhau cho vao dia petri va quan sat duoi
kinh hién vi. Tring khong thu tinh c6 mau tring
duc, tring thu tinh co6 hinh phoéi thuan, trong suot.
bém s6 trimg thu tinh trén téng s6 trimg trong
mau kiém tra. Thoi diém thu mau 1a 6 - 7 gio sau
khi trimg thu tinh, lac nay trimg da phat trién &
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giai doan phai vi. Xac dinh ty 1é nd bang cach thu
ngau nhién 3 mau/bé, moi mau 50 mL; dém so ca
no trong cac mau kiém tra. Tuong tu, xac dinh ty
lé song ca 5DAH bang cach thu ngau nhién 3 mau
50 mL/bé, dém s6 ca 5DAH trong cac mau kiém
tra.

- Ty 1é thu tinh (%) = (S6 tring thu tinh/so6
triung theo doi) x 100.

-Ty 1é né (%) = (SO ca nd/s6 tring thu tinh) x
100.

- Ty lé song ctia au trung 5DAH = s6 luong au
trung sau 5 ngay nd/s6 luong c4 nd ban dau.

2.3.3. Xdc dinh qué trinh phat trién phoi ca

Qua trinh phat trién cua trimg da duoc theo
doi dudi kinh hién vi soi néi (Nikon SMZ18, Nhat
Ban). Thoi gian phat trién phoi duoc tinh tir lac
trimg thu tinh dén khi trimg no.

2.4. Phuwong phap xtt ly s6 liéu

S6 lieu duoc xtt ly bang phan mém Excel 2010
va dugc trinh bay dudi dang: Gia tri trung binh
(mean) + sai sO chudn (SE). So sanh su khac biét
vé cac chi tiéu theo doi gitta cac nghiém thic bang
phan mém SPSS 22.0 véi phép thit Tukey & muc y
nghia o = 0,05.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nuéi v thanh thuc

Két qua nuoi vo thanh thuc cho thay, ty le
song cua ca dat 80%, ty lé thanh thuc trung binh
dat 26,67% (Bang 1). Ty lé thanh thuc c4 mé dau
khum trong nghién ctru hién tai thdp hon so voéi
64,23% & ca be vau [6], 62,66% & ca song det [7],
75% & ca ma nghé va 100% & ca mu cop [8]. Ty 1é
thanh thuc ca anh hudng truc ti€p boi tudi, kich
thuoc ca, ché do dinh duong va diéu kién moi
truong trong qua trinh nuoi vo [9, 10].

Bang 1. Ty l¢ thanh thuc ¢4 m6 dau khum bd me

Téng s6 ca | Khoiluwong ca | S6 ca cai thanh S(? ca duc Ty le thanh thuc
Dot (con) (ke) thuc (con) thanh thyc ®)
£ : (con) >
1 30 5,0-29 5 5 33,33
2 15 7,5-15 2 2 26,67
3 10 5,0-8,5 2 0 20,00
Trung binh 26,67

3.2. Két qua kich thich sinh san va cho thu
tinh

Thoi gian hiéu tng thudc 1a 10 - 12 gio, ty lé dé
dat 100%. Tuy nhién, stic sinh san thuc té khac
nhau gitta nhém ca dé tg nhién va nhom ca duwoc
vuot trimg nhan tao. Stic sinh san thuc té nhom ca
dé tu nhién la 53.317 tring/kg ca cai, trong khi dé
& nhom vuoét tring nhan tao trung binh dat 169.291
tring/kg ca cai. Stc sinh san thuc té ca mé dau
khum trong nghién ctru hién tai thap hon so véi
sttc sinh san thuc té ctia cad bé vau (129.166 -
250.255 trimg/kg ca cai) [6], caA mu den cham nau
(> 340.000 trimg/kg ca cai) [11]; nhung cao hon
so voi ca chim vay vang (38.000 - 122.000 tring/kg

ca cai) [12]. Stc sinh san cac loai ca khac nhau thi
khac nhau, ngoai ra sttc sinh san con phu thudc
vao do tudi sinh san, mic do thanh thuc, kich
thuéc tring va kich thudc tham gia sinh san ctaa
moi loai [8, 13].

Phuong phap thu tinh w6t cho ty 1é thu tinh, ty
lé nd va ty lé song au trung 5DAH cao nhat, 1an
lwot 1a 33,10 £ 2,63%, 60,33 + 3,14% va 35,50 +
1,94%. Tiép dén la phuong phap thu tinh kho voi ty
lé thu tinh dat 10,07 + 1,21% va ty 1é n& 30,20 +
2,57%, nhung ty 1é song au trung 5DAH 1a 0%.
Trong khi do, phuong phap dé ty nhién dat hiéu
qua thap nhat, voi ty 1é thu tinh 12,03 + 1,35%,
nhung tring khong né thanh au tring (Bang 2).
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Bang 2. Ty 1é thu tinh, ty 1& né va ty 1& song ctia 4u triing 5DAH & cac phuong phép thu tinh khac nhau

Chi tiéu theo doi Thu tinh kho Thu tinh wot Dé tunhién
Thoi gian hiéu tng thudc (gio) 10-12 10-12 10-12
Ty 1é thu tinh (%) 10,07 £ 1,21° 33,10 + 2,63* 12,03 £1,35"
Ty 1& no (%) 30,20 + 2,57 60,33 + 3,14° 00,00 + 0,00¢
Ty le song au trung 5SDAH 0,00 = 0,00 35,50 + 1,94° -

Ghi chu: SO liéu trinh bay theo gid tri trung binh + sai sé chudn. Cic ky tir khdc nhau trong cung
mot hang thé hién sur khac biét co y nghia thong ké (p < 0,05).

Két qua nay twong déng voi két qua nghién
cuu trén ca song det ctia Nguyén Van Ding
(2022) [7], theo d@6, phuong phap thu tinh w6t cho
ty 1é thu tinh dat 80,83%, ty 1&é n& 88,43% va ty lé
song au trung 5DAH 85,24%, cao hon so voi
phuong phap thu tinh kho va thu tinh ban uét.
Tuy nhién, nghién ctu cta Truong Quoc Thai
(2020) [8] khang dinh, thu tinh kho cho ty lé dat
65,5% va ty 1&é n& 79,4%, cao hon so véi thu tinh
uwot. Nghién cttu cia Pham Piuc Hung (2023) [6]
stt dung phuong phap kich thich cho ca bé vau dé
te nhién trong long nuoi bién, két qua ty 1é thu
tinh dat 74,12%, ty 1é nd dat 78,75%. Trong nghién

ctru nay, ca mé dau khum bé me c6 khéi luong
lon hon 5 kg/con duoc nuoi gitt trong bé, khong
thuan loi cho viéc dudi bat nhau trong qua trinh
bat cap nén kho kich thich sinh san ty nhién.
Trong nghién ctu ctia Pham Dic Hung (2023)
[6], ca beé vau bo me dugc nudi trong long nuodi
bién voi diéu kién tw nhién thich hop cho ca
thanh thuc va sinh san, phu hop cho kich thich
sinh san tu nhién. Do d6, ngoai st khac nhau vé
doi twong nuoi thi diéu kién thi nghiém ciang la
yéu to quyét dinh dén phuong phéap thu tinh phu
hop.
3.3. Két qua 4p nd trimg c4 mé dau khum

Bang 3. Ty 1& né, ty song cta au triing 5DAH va ty 1é di hinh & cac mat do 4p trimg khac nhau

Céc chi tiéu

1.000 (trung/L)

1.500 (trung/L)

2.000 (trimg/L)

Ty 1e no (%) 60,43 + 3,34° 36,53+ 3,37° 23,28 £ 1,54°
Ty le song ctia au trung 5DAH (%) 35,50 + 2,02? 12,50 + 1,36" 0,00 + 0,00°
Ty 1é di hinh (%) 5,79 +1,17 8,15+ 0,56

Ghi chu: S0 liéu trinh bay theo gid tri trung binh + sai sé chuan. Cac ky tir khdc nhau trong cung mot
hang thé hién s khac biét co y nghia thong ké (p < 0,05).

Mat do ap tring 1.000 trimg/L cho két qua tot mat do ap 1.500 tring/L, 1an luot dat 36,53 + 3,37%
nhat voi ty 1é no dat 60,43 + 3,34% va ty 1e song au  va 12,50 + 1,36%. Trong khi d6, ap trimg voi mat do
trung 5DAH dat 35,50 + 2,02% (p < 0,05) (Bang 3). 2.000 trimg/L cho ty 1é nd thap nhat voi 23,28 +
Ty lé no va ty e song clia au trung gidm manh & 1,54% va khong con au trung 5DAH song sot. Két
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qua nady tuong déng voi nghién ctru ctia Nguyén
Vin Diing (2022) [7] trén ca song det, da khang
dinh mat do ap trang 1.000 trimg/L cho ty 1é n&
87,42% va ty lé song au trung 5DAH 1a 84,15% cao
hon so véi mat do 4p 1.500 trung/L va 2.000
tring/L. Nghién cttu cia Sugama va cs (2004) [14]
trén ca song chudt Cromileptes altivelis cho thay, ty
lé nd giam tir 77% & mat do ap 500 tring/L xudng
con 59% & mat do ap 3.000 tring/L. C4 song chim
cam Epinephelus coioides ap & mat do 200 va 400
trimg/L cung dat ty lé nd 1a 73%, ty 1é nay giam con
58,5% khi ap & mat do 800 tring/L va 42% & mat do
1.600 tring/L [15]. Tuong tu, & ca Orthopristis
chrysoptera, mat do ap trimg 1.000 tring/L cho ty
lé nd tot hon so voi mat do 2.000 trimg/L [16].
Nguyén nhan 1am gidm ty lé nd va ty lé song 4u
triung moi né & mat do ap tring cao duoc cho la do
chat luong nude giam [15]. O mat d¢ 4p trimg cao,
trao d6i chat va phat trién phoi tang lén dan dén
giam DO va pH nhung tang luong chat thai nito
trong bé 4ap, diéu nay gay anh hudng tiéu cuc dén
qua trinh phat trién cta phoi, 1am giam ty 1é no va ty
1é s6ng 4u trung méi nd [17].

Khong c6 sai khac thong ke vé ty 1é di hinh &
2 mat do ap 1.000 va 1.500 trung/L (p > 0,05). Ty le
di hinh & mat d¢ ap tring 1.000 va 1.500 trimg/L
lan luot 1a 5,79 + 1,17% va 8,15 + 0,56%. Ty 1¢ nay
cao hon so vdi két qua nghién cttu & mot so loai ca
bién khac. Nghién cttu ctia Truong Quoc Thai
(2020) [8] cho biét, ty 1é di hinh 4u trung 3DAH ap
o mat do 500 - 1.500 tring/L 1a 1,3 - 1,4%. Ty le di
hinh 4u trung 5DAH & ca song det 4p & mat do
1.000 - 2.000 trung/L 1a 3,79 - 6,16% [7]. Nhiét do
cao lam tang ty le bat thuong & c4, bao gom di tat
tim va di hinh dot song [17, 18] va di hinh ham
[19]. Trong nghién cttu nay, nhiét do 4p tring
khong bién dong nhiéu va nam trong khoang thich

a. Trtmg thu tinh b. Phan cat 2 té bao

hop, do @6 khong phai la yéu t6 chinh anh hudéng
dén ty lé di hinh & cAa mo dau khum. Mat do ap
tring cting anh huong dén ty 1é di hinh cta ca moi
nd [7]. Nghién ctru ctia Nguyén Van Ding (2022)
[7] cho biét, ty 1é di hinh tang tir 3,79% & mat do
1.000 tring/L dén 6,16% ¢ mat do 2.000 tring/L.
Tuong tu, ty 1é di hinh & ca song chdm cam ting tir
7-9% & mat do 200 - 400 trimg/L 1én dén 31 - 33% &
mat do 800 - 1.600 trimg/L [15]. Két qua nghién
ctru ndy twong dong voi cac cong bo trén, khi ty 1é
di hinh ciing c6 xu huéng ting khi ting mat do ap
tring tir 1.000 tring/L 1én 1.500 tring/L.

3.4. Qua trinh phat trién phoi c4 mé dau khum

Thoi gian phat trién phoi ca m6 dau khum dao
dong 12 - 13 gio, sau do tring né thanh 4u trung.
Tuong tu cac loai ca bién khac, trimg ca mé dau
khum sau khi thu tinh phat trién binh thuong va
trai qua cac giai doan: Thu tinh, phan cat té bao,
phoi dau, phoi nang, phoi vi, phoi than kinh va nd
thanh 4u trung (Hinh 3). Thoi gian phat trién cac
giai doan phoi duoc trinh bay & bang 4. Tring ca
m6 dau khum la dang trimg néi twong tu nhu
tring ca chém, ca bop va ca doi. Tuy nhién, thoi
gian phat trién phoi khac nhau tuy theo loai va phu
thudc vao nhiét do ap tring. Trong nghién ctu
nay, thoi gian phat trién phoi dén khi trimg né la
12 - 13 gio trong diéu kién nhiét do 28 - 29°C, ngan
hon so véi 24 giov d6i voi tritmg ca song
Epinephelus costae d4p & nhiét do 25,5°C [18], 30
gi0 & trimg ca Epinephelus marginatus ap & nhiét
do 23°C [19] va 27 gio ctua tring ca song do
Epinephelus akaara ap & nhiét do 23,5°C [20].

C4a moi no dai 1,3 - 1,4 mm, khdoi noan hoang
to, c4 it cht dong boi, thuong troi néi trong dong
nudc twong tu nhu cac loai ca ma.

d. Phan cat 8 té bao

c. Phan cat 4 té bao
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j.Cand

g. Phan cat nhiéu té bao h. Phoi vi

1. Au trung 5SDAH

k. Au trung 1 ngay tudi

Hinh 3. Giai doan phat trién ctia phoi ca mé dau khum
Bang 4. Qua trinh phat trién phéi ctia ca mé dau khum

Thoi gian (gio) Giai doan bién thai bac diém
Trung c6 mang truong nudc, dia phoi hinh
00:00 Trung thu tinh thanh, chuén bi tién hanh phan cat (Hinh 3a)
00:25 Phan cat 2 té bao
00:32 Phan cit 4 té bao Phan cat 1an dau chia dia phoi thanh 2 té bao.
00:45 Phan cat 8 té bao Phoi tiép tuc phan cat thanh 2, 4, 8, 16, 32.... té
00:56 Phan cit 16 té bao bao (Hinh 3b, 3c, 3d, 3e, 3f, 3g)
01:15 Phan cét 32 té bao
02:15 Phan cat nhiéu té bao
Dia phoi phat trién che pht 1 phan khoi noan
08:50 Phoi vi hoang (Hinh 3h)
Hinh thanh nao b6 va tity s6ng, boc mat da xuat
) A 1 hién. Than phoi dai ra, mam duoi hinh thanh
11:50 Phéi than kinh sau than duoi (Hinh 30
) L Co thé da hoan chinh. C4 ctt dong manh, pha vo
’ 12:35 ’ Cano 16p mang tring chui ra ngoai (Hinh 3;)
4, KET LUAN VA KIEN NGHI thuoc 1a 10 - 12 gio. Stec sinh san thuc té ca dé tu
4.1. Két luan nhién 1a 53.317 tring/kg ca, ca vudt trimg nhan

Ty lé song dan ca bo me dat 80%, ty 1é thanh
thuc dat 26,67%. Kich thich sinh san bang HCG, 2
lan tiém cho ca cai, 750 Ul/kg ca cho lan tiém 1 va
1.500 Ul/kg c4 cho lan tiém 2, 1 14n cho ca duc 750
Ul/kg ca, cho ty 1& @ 100%. Thoi gian hiéu tng

tao trung binh dat 169.291 tring/kg ca. Phuong
phap thu tinh w6t dem lai hiéu qua tot hon cho ca
m6 dau khum, véi ty 1é thu tinh dat 33,10 + 2,63%,
ty 1é nd dat 60,33 + 3,14% va ty lé song au trung
5DAH dat 35,50 + 1,94%. Mat do 4p trimg thich
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hop 1a 1.000 triing /L, dat ty 1é nd 60,43 + 3,34%, ty
lé song au trung 5DAH 35,50 + 2,02% va ty lé di
hinh 5,79 + 1,17%. Thoi gian phat trién phoi ctia ca
m6 dau khum 1a 12 - 13 gior & nhiét do 28 - 29°C.

4.2. Kién nghi

Nghién ctu ché do dinh duong phu hop cho
nuoi vo ca mé dau khum va giai doan ca moi bat
moi.
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thdc va phat trién nguon gen cd mo diu khum
(Cheilinus undulatus Ruppell, 1835)”.

TAI LIEU THAM KHAO

1. Sadovy et al (2003). The humphead
wrasse, Cheilinus undulatus: synopsis of a
threatened and poorly known giant coral reef fish.
Reviews in Fish Biology and Fisheries. 13: p. 327 -
364.

2. Myers, R. F (1999). Micronesian reef
fishes, 3rd edn. Coral Graphics, Guam.

3. IUCN (International Union for
Conservation of Nature) (2019). Ochotona
iliensis (spatial data). The IUCN Red List of
Threatened Species 2023(1). https://www.
iucnredlist.org. Accessed on 27 June 2024.

4. Slamet, B. and J. H. Hutapea (2005). First
successful hatchery production of Napoleon
wrasse at Gondol Research Institute for
Mariculture, Bali. SPC Live Reef Fish Information
Bulletin. 9(13): p. 43 - 44.

5. Hirai, N., et a/ (2012). Success of seed

production of humphead wrasse Cheilinus
undulatus with improvement of spawning
induction, feeding and rearing conditions.

Honolulu, Hawaii, pp. 108 - 111.

6. Pham Duc Hung (2023). Nghién ctu quy
trinh san xuat giong va nudi thuong phidm ca be
vau (Caranx ignobilis Forsskal, 1775) tai Khanh
Hoa. Bao cao tong hop két qua dé tai khoa hoc
cong nghé cap tinh, Truong Pai hoc Nha Trang.

7. Nguyén Van Dang (2022). Nghién ctru san
xuat giong va nuoi thuong phidm ca song det

58

(Epinephelus bleekeri). Bao cao tong hop két qua
dé tai khoa hoc cong nghé cap Bo, Vien Nghién
ctru Nudi trong thiay séan II1.

8. Truong Qudc Thai (2020). Nghién ctru quy
trinh san xuat giong ca mu lai 1a con gitta c4 mu
cop cai va ca mu nghé duc (9 Epinephelus
fuscoguttatus x & E. lanceolatus) tai Khanh Hoa.
Bao cédo tong hop két qua dé tai khoa hoc cong
nghé cap B¢, Vien Nghién ctru Nuoi trong thiy
san III.

9. Patricia, R, et al (2021). Sexual maturation
in farmed atlantic salmon (Salmo salar): A Review,

in Salmon aquaculture, L. Qian, Editor,
IntechOpen: Rijeka. p. Ch. 6.

10. Volkoff, H. and S. London (2018). Nutrition
and reproduction in fish.

11. Tan Phat (2022). Ky thuat sinh san nhan
tao ca mu den chdm nau (Epinephelus coioides,
Hamilton, 1822) tai Binh Dinh. Trung tam khuyén
nong tinh Binh Dinh. https://khuyennongbinhdinh.
vn/tin-tuc/Kky-thuat-sinh-san-nhan-tao-ca-mu-den-cham
-nau-epinephelus-coioides-hamilton-1822-tai-binh-
dinh-116. Ngay truy cap 6/5/2024.

12. Lai Van Hung (2009). Thir nghiém san xuat
giong ca chim vay vang tai Khanh Hoa. Bao cao
tong két dé tai nghién cttu khoa hoc cap tinh,
Truong Pai hoc Nha Trang.

13. Hutagalung, S., et al (2021). IOP
Conference Series: Earth and environmental
science fecundity and eggs diameter of mullet fish
(Moolgarda perusii, Valenciennes, 1836) at
selotong aquatic langkat regency, North Sumatera
fecundity and eggs diameter of mullet fish
(Moolgarda perusii, Valenciennes, 1836) at
selotong aquatic langkat regency, North Sumatera.
Vol. 695.

14. Sugama, K., et al (2004). Environmental
factors affecting embryonic development and
hatching of humpback grouper (Cromileptes
altivelis) larvae.

15. Toledo, J. D., et al (2004). Environmental
factors affecting embryonic development, hatching
and survival of early stage larvae of the grouper
(Epinephelus coioides) in Advances in grouper
aquaculture. Australian Centre for International

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2024



KHOA HOC CONG NGHE

Agricultural Research, M.A. Rimmer, S. McBride,
and K.C. Williams, Editors.

16. Broach, J. S., et al (2017). Effects of egg
stocking density on egg hatchability, larval quality
and water quality for pinfish, Lagodon
rhomboides, and pigfish, Orthopristis chrysoptera.
Aquaculture research. 48(7): p. 3589 - 3605.

17. Ojolick, E. J., et al (1995). Survival and
growth of all-female diploid and triploid rainbow
trout (Oncorhynchus mykiss) reared at chronic
high temperature. Aquaculture. 131(3): p. 177 -
187.

18. Ytteborg, E., ef al (2010). Molecular
pathology of vertebral deformities in hyperthermic

Atlantic salmon (Salmo salar). BMC Physiol. 10: p.
12.

19. Bolla, S. and I. Holmefjord (1988). Effect of
temperature and light on development of Atlantic
halibut larvae. Aquaculture. 74(3): p. 355 - 358.

20. Glamuzina, B., ef al (2000). Egg and early
larval development of laboratory reared goldblotch
grouper, Epinephelus costae (Steindachner, 1878)
(Pisces, Serranidae). Scientia Marina. 64: p. 341 -
345.

21. Glamuzina, B., ef al (1998). Egg and early
larval development of laboratory reared dusky
grouper, Epinephelus marginatus (Lowe, 1834)
(Picies, Serranidae). Scientia Marina. 62: p. 373 -
378.

22.Park, J. Y., et al (2016). Artificial spawning
behavior and development of eggs, larvae and

juveniles of the red spotted grouper, epinephelus
akaara in Korea. Dev Reprod. 20(1): p. 31 - 40.

ARTIFICIAL REPRODUCTION TEST OF HUMPHEAD WRASSE ( Cheilinus undulatus Ruppell, 1835)
Nguyen Nguyen Thanh Nhon', Nguyen Minh Chau!,

Nguyen Van Dung’, Duong Van Sang', Pham Thi Hanh?

!Research Institute for Aquaculture No.3
?Nha Trang University

Summary
Forty wild humphead wrasse were collected and reared in 15 m’ciment tanks with 6
individuals/tank. Fish were fed trash fish and squid with a feeding rate of 5%. Sexually mature
fish were selected and spawning inducted using HCG contents of 750 Ul/kg in the first time and
1500 Ul/kg in the second time for females and 750 Ul/kg for males. Eggs were fertilized using
dry fertilizing, wet fertilizing and natural methods. The eggs were incubated in densities of 1000
eggs/L, 1500 eggs/L and 2000 eggs/L. The results showed that survival, sexual maturity and
spawning rate were 80%, 26.67% and 100%, respectively. Spawning latency time was 10 - 12 hours.
The wet fertilizing achieved the highest fertilization, hatching and survival rates of 5DAH-larvae
with 33.10 £ 2.63%, 60.33 + 3.14% and 35.50 + 1.94%, respectively (p < 0.05). No 5DAH-larvae
survived in dry fertilizing while eggs were unhatched in the natural fertilizing method. The
density of 1.000 egg/L resulted in a higher hatching and survival rate of 5DAH-larvae with 60.43
+ 3.34% and 35.50 £ 2.02%, respectively, compared to densities of 1500 eggs/L and 2000 eggs/L (p
< 0,05). The results requested HCG levels of 750 Ul/kg/1% time and 1500 Ul/kg/2™ time for
females and 750 Ul/kg for males, wet fertilizing and density of 1000 egg/L to be optimum for the
artificial reproduction of humphead wrasse.
Keywords: Humphead wrase, fertilization, egg density, fertility rate, hatching rate.
Ngay nhan bai: 16/4/2024
Ngay chuyén phan bién: 6/5/2024
Ngay thong qua phan bién: 22/5/2024
Ngay duyét dang: 3/12/2024
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ANH HUOGNG CUA MAT DO UONG
BEN SINH TRUOGNG VA TY LE SONG CUA AU TRUNG
NGAO DAU (Meretrix meretrix Linnaeus, 1758)
TU GIAI BOAN BOI1 TU DO (D-VELIGER) BEN GIAI BOAN
SAU BIEN THAI (POST-METAMORPHOSIS)

L& Dtrc Thuan® ", Chu Chi Thiét?, Phan Thij Van?

"Trung tam Nghién cuu Khao nghiém va Dich vu vat nudi,

Vién Nong nghiép tinh Thanh Hoa
“Vién Nghién ciru Nuoi trong Thuy san [
"Email: thuanphuclinh @gmail.com

TOM TAT

Nghién cttu nham x4c dinh anh hudéng mat do dén sinh truéng va ty lé séng ctia 4u tring ngao
dau (Meretrix meretrix) tir giai doan boi tr do (D-veliger) dén giai doan sau bién thai (chuyén
sang doi song vui day). Thi nghiém duoc tién hanh véi 4 mat do wong khac nhau, lan luot 1a: 10
au trung/ml, 15 au tring/ml, 20 4u trung/ml va 25 au trang/ml, méi nghiém thic dugc bo tri 3
lan lip. Au trung ngao duoc uong trong 12 bé nhua 120 L (thé tich thi nghiém 100 L). Thi
nghiém duoc tién hanh trong 7 ngay, vao thang 6/2024, tai Trung tam Nghién ctru Khao nghiém
va Dich vu vat nuoi, Vien Nong nghiép tinh Thanh Hoa. Két qua nghién ctu cho thay, 4u trung
ngao dau wong & mat do 15 au trung/ml dat kich c& 193,7 = 1,2 ym va toc do ting trudng dic
trung dat 4,7 + 0,1%/ngay, cao hon & mat do 20 va 25 au trung/ml (p < 0,05), nhung sai khac
khong c6 y nghia so voi au trung wong & mat do 10 au trung/ml (202,3 + 3,5 ym va 5,3 +
0,2%/ngay). Thoi gian 4u trung bién thai, chuyén xuong day tai ngay thtr 4 & nghiém thic mat do
10 va 15 4u trung/ml, trong khi & mat do 20 4u trung/ml 1a ngay tht 5 va 25 au trung/ml 1a ngay
thit 6. Ty lé song cta au trung cao nhat ¢ nghiém thirc 10 4u trung/ml, dat 80,7 + 0,1%, sai khac
c6 y nghia so v6i 4u trung & nghiém thirc 20 au tring/ml va 25 au trung/ml (p < 0,05), nhung sai
khac khong c6 y nghia (p > 0,05) so voi 4u trung wong & 15 au trung/ml (79,7 + 0,2%). Két qua
nghién cttu cho thdy, mat do wong 15 4u tring/ml 1a lya chon phu hop nhat, can bang gitta hiéu
qua sinh hoc va kinh té trong wong 4u tring ngao dau tir giai doan boi tu do dén giai doan sau
bién thai.

Tt khoéa: D-veliger, mat do, Meretrix meretrix, ngao diu, post - metamorphosis, sinh truong, ty Ié

song.

1. DAT VAN BE

Ngao dau (Meretrix meretrix Linnaeus, 1758)
phan bo tu nhién tai cac vung triéu, cita song, ven
bién cac tinh phia Bac tir tinh Quang Ninh dén
tinh Ha Tinh. Ngao c6 kich thuéc thuong phdm
lon, trung binh 50 - 60 g/con, co ca thé dat 250
g/con [1]. Thit ngao dau c6 ham luong dinh
duong va khoang chat cao, trong d6 protein dao
dong 12,184 - 14,291%, lipid dao dong 0,721 -
0,922%, tro dao dong 2,435 - 3,201%, d0 am dao

dong 77,0 - 78,9% va carbohydrate dao dong 4,914 -
5,907%; Ca dao dong 0,601 - 0,801 mg/g, Fe dao
dong 0,070 - 0,099 mg/g va phot pho dao dong
0,300 - 0,794 mg/g [2]. Theo Xie va cs (2012) [3],
ngao dau cung cap nguon thuc phdm giau dinh
duong va cac dac tinh y hoc c6 gia tri & khu vuc
Dong A.

Thit ngao chtta nhiéu hoat tinh sinh hoc nhu:
Peptide, protein, enzyme, polysaccharide, khoang
chat, vitamin, axit amin thiét yéu va chat tc ché
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enzyme thuc hién cac chitcc nang dinh duong, cling
nhu ngin ngtra phat trién t€ bao ung thu, chong
oxy hoda, chong tang duong huyét, chong tang lipid
mau, giam sung va giai doc.

Trén thé gioi, nhiéu nghién cttu da chi ra rang,
mat do wong 1a mot yéu t6 quyét dinh dén toc do
tang trudng, ty 1é song va thoi gian bién thai cta
cac loai nhuyén thé. Két qua nghién ctru cta Liu va
cs (2006) [4] cho thay, mat do cao lam giam dang
ké toc do tang truong va ty lé song cta au trung
Meretrix meretrix, trong khi mat do thap giup toi
uu hoa su phat trién. Tuong tu, két qua nghién ctu
cua Yan va cs (2006) [5] trén loai ngao Ruditapes
philippinarum chi ra rang, mat do thap giup cai
thién hiéu suat phat trién nhung lai lam tiang chi
phi san xuat.

Tai Viéet Nam, c4ac nghién cttu vé mat do wong
au trung ngao dau con rat han ché. Mot s6 nghién
ctru lién quan dén loai ngao khac nhu Meretrix
[yrata cho thay, viéc duy tri mat d¢ vira phai khong
chi cai thién tang tredng ma con giam ty 1é hao hut
trong qua trinh wong [6]. Nhing két qua nay nhan

-

B

2.2. Thoi gian va dia diém nghién ctu

Thi nghiém duoc thuc hién trong thang
6/2024, tai Trung tam Nghién cttu Khao nghiém
va Dich vu vat nuéi, Viéen Nong nghiép tinh Thanh
Hoéa.

2.3. Phurong phép b6 tri thi nghiém

Au trung ngao dau giai doan D-veliger tir cac
bé dé duoc thu bang tui ludi co kich thudc mat ludi
100 pm cho vao x6 10 L. Khuay dé au trung phan
b6 déu trong x6 sau d6 stt dung pipet tu dong 14y 1
ml mau dua vao buong dém dong vat phu du
(Sedgewick Rafter) dé dinh luong va xac dinh téng
s6 luong 4au trung. Trén co sé d6, tinh toan dé

manh tdm quan trong cta viéc xac dinh mat do
uwong toi vu dé can bang gitra hiéu qua sinh hoc va
kinh té.

Trudc thuc trang suy gidm vé nguon loi tu
nhién va nhu cau tiéu thu ngao dau ngay cang
tang thi viéc nghién ctu anh huwéng cta mat do
uong dén sinh trueong va ty 1é song clia 4u trung
ngao dau (Meretrix meretrix Linnaeus, 1758) tir
giai doan boi tw do (D-veliger) dén giai doan sau
bién thai (post-metamorphosis) 1a can thiét, nham
g6p phan x4y dung quy trinh san xuat giong nhan
tao, phat trién nghé nuéi thwong phdm, giam
thiéu ap luc khai thac nguén loi ty nhién cta doi
tuwong nay.

2. BOI TUONG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dai tieong va vat liéu nghién ctu

Au trung ngao dau giai doan boi tu do (D-
veliger) dén giai doan sau bién thai, c6 nguon goc
sinh sdn nhan tao. Thi nghiém dugc tién hanh
trong 12 bé nhua, thé tich 120 L (thé tich st dung
100 L).

o=
S
-

e

B
Hinh 1. Au triing ngao dau giai doan boi tre do (D-veliger) (A) va giai doan sau bién thai (B)

phan b6 luong au trung vao timg bé thi nghiém
theo 4 nghiém thic mat do (NT) khac nhau, lan
luot NT-1: 10 au trung/ml, NT-2: 15 4u trung/ml,
NT-3: 20 au trung/ml va NT-4: 25 4u trung/ml. Thi
nghiém duoc tién hanh trong 12 bé nhua, thé tich
120 L (méi nghiém thirc ldp lai 3 14n) trong nha cé
mai che, trong thoi gian 7 ngay. Nudc bién (do
man 25%o, nhiét do 27 - 30°C, pH 7,8 - 8,3) da qua
loc cét tir bé chira dugc bom vao cac bé thi nghiém
duogc loc qua 16i loc tinh kich ¢& 10 pym va 5 pm,
suc khi nhe 24/24 gio. Trong qua trinh thi
nghiém, nuoc trong bé wong duoc thay 2 ngay/lan
vao luc 7 gio voi ty 1é 80%.
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Au trung ngao dau thi nghiém duoc cho an 1
lan/ngay (vao 7 gid sang) bang hon hop 2 loai vi
tdo bién: 50% tdo Isochrysis galbana + 50% tao
Chaetoceros mullerivoi ham lwong hang ngay theo
mat do au trung thi nghiém, duoc tham khao két
qua nghién ctu cua Tang va cs (2006) [7] (Bang
1). T4o giong luu git trong phong thi nghiém duoc
nhan nuoi sinh khoi trong cac tui nylon thé tich 20
L bang nudc bién (d46 man 25%o, nhiét do 27 - 29°C)

da loc sach qua hé thong loc cat va 2 16i loc tinh
(cartridge filter) kich co 2,0 va 0,5 pm, bé sung
moi truong dudong chat da pha sén (moi truong
F/2). Tao sinh khoéi duoc thu hoach 20 - 30% tai
nudi cay & pha tang trudng (3 - 4 ngay sau khi nuoi
cdy) va dugc dinh luong bang buong dém hong
cau (Sedgwick-Rafter) dé xac dinh mat do tao
truoc khi lam thte an cho 4u trung thi nghiém.

Bang 1. Ham luong tdo (x10* t& bao/ml) stt dung cho 4u triing ngao dau hang ngay

Ngiy thi nghiém N’[\‘l (10 au N’[\‘Z (15 au N’l\“3 (20 au NT\4 (25 au
trung/ml) trung/ml) trung/ml) trung/ml
Ngay 0 1,0 x 10* 1,5 x 10* 2,0 x 10* 2,5 x 10*
Ngay 1 2,0 x 10* 2,5x 10" 3,0 x 10* 3,5 x 10*
Ngay 2 3,0 x 10* 3,5 x 10* 4,0 x 10* 4,5 x 10*
Ngay 3 dén ngay 7 4,0 x 10* 4,5 x 10* 5,0 x 10* 5,5 x 10*

2.4. Phuong phép thu thap so liéu

- Chiéu cao cua 4u trung (um): Puoc xac dinh
trén kinh hién vi & mat kinh 10 va vat kinh 10
(phong dai 100 1an). Au trung duoc dit trén thuée
chia vach, qua ph()ng dai 100 lan thi méi vach
twong dwong 10 pm. Au trung duoc kiém tra kich
thuoc 1 1an/ngay (30 con/lan) vao budi sang (7 - 8
gi0), duoc co dinh bang formalin 10%.

- Toc @0 sinh truong dic trung (SGR, %/ngay),
clia 4u trung:

SRG (h/ngay) = 100 x 2L -En0

At

Trong do: Lt 1a chiéu cao au trung duoc do tai
thoi diém t; Li 1a chiéu cao au trung tai thoi diém i;
At 1a khoang thoi gian (ngay) gitra 2 1an do.

- Ty Ié song cua au trung (%): Tai thoi diém két
thuc thi nghiém, toan bo au tring ngao dau giai
doan sau bién thai duoc thu duoi day bé, dé rao
nuoc roi can, xac dinh tdng khdéi luwong (), sau do
lay ngau nhién mau 1 g mau dé xac dinh s6 luong
(con/g). Téng s6 4u trung ngao dau giai doan sau
bién thai trong moéi bé thi nghiém sé duoc quy déi
tr so luong au trung dém duoc trong 1 g mau.

-Ty le song (TLS, %) ctia 4u trung:

TLS (%) = 100 x =2
TAT

Trong do: x 1a s6 luong au trung ngao dau giai
doan sau bién thai tai thoi diém két thuc thi
nghiém; m 1a s6 luong au trung duoc thu dé kiém
tra tang truong; TAT 1a s6 luong 4u trung tai thoi
diém dau thi nghiém.

- Thoi gian bién thdi va kich co cia du trung
ngao diu giai doan sau bién thdi- Thoi gian (ngay)
va kich c& (chiéu cao vo) trung binh ctia 4u trung
ngao dau giai doan sau bién thai, chuyén sang doi
song vui day duoc xac dinh khi c6 hon 50% trong
moi bé (nghiém thuc) thi nghiém da chuyén
xuéng day. Viec theo doi qua trinh chuyén sang
doi song vui day cua 4u trung ngao dau duoc thuc
hién bang cach thu mau va soi dudi kinh hién vi méi
ngay 2 lan (vao hoi 7 gio va 16 gio).

2.5. Phurong phép xtr Iy s6 liéu

S6 liéu duoc phan tich phuong sai mot nhan to
(One-way ANOVA). Su khac biét cac gia tri trung
binh gitta cac nghiém thic duoc kiém dinh tiéu
chuian Ducan, sit dung phan mém SPSS 22.0. So
lieu vé ty lé song cua au trung duoc chuyén vé
dang arcsin truéc khi xtr Iy thong ké. Cac phan
tich duoc xac dinh muc y nghia p < 0,05. SO lieu
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duoc trinh bay dudi dang gia tri trung binh + sai s6
chuén (SE).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. T8c do tang trudng cia du tring ngao dau
& cac mat @6 wvong khac nhau

Bang 2 cho thay, mat do wong trong thi nghiém
anh huong dén kich co ciia 4u tring ngao dau. Khac
biét vé chiéu cao vé bat dau xuat hién & ngay thi 1
nhung chua thuc sy ro rang. T ngay wong thi 2,
chiéu cao vo ctia 4u trung & nghiém thitc mat do 10
au trung/ml (164,7 + 2,6 ym), sai khac c6 y nghia so
voi 4u tring wong & mat do 20 au trung/ml (154,3 +
2,3 um) (p < 0,05), nhung khong tao su khac biét voi
au trung wong & cac nghiém thic 15 va 25 au

trung/ml (p > 0,05); 4u tring wong & cac nghiém
thirc 15, 20 va 25 au triing/ml c6 chiéu cao sai khac
khong co y nghia (p> 0,05). Tai ngay thtt 7, khi 4u
trung tir giai doan boi tu do chuyén sang giai doan
sau bién thai cé chiéu cao vo dat 202,3 + 3,5 pm &
mat do wong 10 au triing/ml, sai khac c6 y nghia so
voi 4u trung wong & mat do 20 va 25 au tring/ml,
lan luot dat 187,6 + 2,4 pm va 182,0 + 3,8 ym (p <
0,05). Tuy nhién, chiéu cao ctia au tring wong &
mat do 10 4u trung/ml lai sai khac khong c6 y
nghia so véi 4u trung uwong & mat do 15 au
trung/ml, dat 193,7 £ 1,2 ym (p > 0,05). Nhu vay,
xét vé tang trudng theo kich co, c6 thé wong 4u
trung ngao dau & mat do 10 - 15 4u trung/ml.

Bang 2. Chiéu cao vo 4u triing ngao dau (um) wong & cac mat d6 khac nhau

Mat d6 wong 4u trung (Au trung/ml)
Thoi gian (ngay)
10 15 20 25
Ngay-1 151,7 £ 2,6* 151,0 £ 2,6* 148,7 £ 2,6 150,0 + 3,8°
Ngay - 2 164,7 £ 2,6 159,6 + 2,3% 154,3 + 2,3* 156,3 + 3,4
Ngay - 3 173,3+4,6° 168,3 + 0,9% 162,7+ 1,8 161,3+ 2,9°
Ngay -4 182,7 4,9 176,8 + 1,2% 170,0 + 2,1° 168,0 + 3,2*
Ngay - 5 190,0 + 4,6 183,7 +1,2% 176,0 + 2,1° 173,0 + 3,6°
Ngay - 6 196,0 + 3,4¢ 189,0 + 1,5 182,3 + 2,3 177,7 + 4,1°
Ngay - 7 202,3 + 3,5° 193,7 + 1,2 187,6 + 2,4 182,0 + 3,8

Ghi chu: S6 liéu duroc trinh bay dudi dang gid tri trung binh + sai s6 chuan (Mean + SE, n = 30). S¢

liéu cung hang co chi¥ cdi ma khdc nhau thé hién su sai khac co y nghia (p < 0,05)

Mat d0 uwong dong vai tro quan trong trong
uwong au trung tir giai doan boi tw do dén giai doan
sau bién thai, chuyén sang doi song vui day trong
qua trinh san xuat giong dong vat than mém hai
manh vo. Két qua nghién cttu nay phu hop voi két
qua nghién ctu cua Liu va cs (2006) [4], khi chi ra
rang, mat do cao lam gidm toc do tang truong cta
au trung ngao Meretrix meretrix do su canh tranh
vé nguon thirc dn va khong gian song. Tuong tu, két
qua nghién ctu cta Yan va cs (2006) [5] trén loai

ngao Ruditapes philippinarum ciing chi ra rang, au
trung & mat do thap phat trién tot hon nho diéu kién
dinh dudng va khong gian t6i vu, nhung chi phi san
xuat cao hon, nhan dinh nay ciing trung voi két qua
nghién cttu ctia Yang va cs (2021) [8] trén au tring
ngao Mulinia lateralis. Két qua nghién ctru trén loai
ngao Meretrix lyratatai Viet Nam ctia Nguyén Hau
Phung (1996) [6] cho thay, mat do thap giap cai
thién toc do tang trudng va giam ty lé hao hut du
trung trong giai doan wong nuoi.
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Két qua nghién ctu hién tai cho thay, mat do
10 - 15 4u trung/ml 1a phu hop nhat dé dam bao

1.3. -

Tie a4 ting trwdmg dic trung (Yo/ngiy)

= —6—104u tring/ml
—0—204u tring/ml

kich c& 4u trung lon va hiéu suét sinh truéng tot
trong diéu kién thi nghiém.

—e— 5 tring/ml
—=—25 iu tring/ml

Thiri gian wong fu trimg (ngay)

Hinh 2. Téc d9 ting trudng dic trung cla 4u triing ngao dau theo mat o wong

Téc do tang truong dac trung (SGR, %/ngay)
clia 4u trung ngao dau cao hon & ngay dau thi
nghiém va giam dan & cudi giai doan thi nghiém,
khi 4u trung chuyén sang doi song day (sau bién
thai). Tai ngay dau tién, SGR ctia 4u tring wong &
mat do 20 - 25 4u trung/ml thap hon cé y nghia so
voi au trung wong O cac mat do 10 va 15 au
trung/ml (p < 0,05). Trong cac ngay cudi cua thi
nghiém, su khac biét vé SGR giita cac nghiém thic
khong c6 y nghia thong ke, voi gia tri dao dong tir
2,4 -3,1%/ngay (p > 0,05).

C—Ngay 0 -7

B Ngay 0 -3

A
1

[
1

Két qua nghién ctru nay tuong tu voi nghién
ctru ctia Liu va cs (2006) [4], au trung & mat do
thap duy tri toc do ting truong cao hon, dic biét
trong cac giai doan dau, nhung muc do chénh lech
giam dan khi 4u tring chuyén sang giai doan sau
bién thai. Két qua nghién ctru nay ciing phu hop
voi két qua nghién ctru ctia Yan va cs (2006) [5],
trong do toc do ting trudng dic trung cua au trung
nhuyén thé giam dan khi mat do tang, nhung & cac
giai doan phat trién sau, sw anh huong ctia mat do
trd nén it ro rang hon. Nhu vay, dé t6i vu hoa SGR
trong giai doan dau, mat do wong 10 - 15 4u
trung/ml duoc khuyén nghi.

E—mNgay4 -7 ----- Linear (Ngay 0 -7)

Toc d9 tang trwéng dac trung (%/ngay)
=]

10 Au tring/ml

15 Au tring/ml

20 Au trimg/ml 25 4u trimg/ml

Mit d6 wong du tring (Au tring/ml)

Hinh 3. T6c d9 ting trudng dic trung clia 4u tring 3 ngay dau, 4 ngay cudi va 7 ngay thi nghiém theo
mat d6 khac nhau

Hinh 3 cho thay, mat do wong anh hudéng dén
toc do ting trudng dic trung cta 4u tring ngao.
Toc do tang trudng dac trung cia au tring ngao co

64

xu huéng giam theo chiéu tang ctia mat do uong &
tat ca cac giai doan ctia thi nghiém. Toc do ting
truong dac trung ctia 4u trung ting nhanh hon & 3
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ngay dau (0 - 3 ngay) va tang cham hon & giai doan
sau (3 - 7 ngay) ¢ cac mat do khac nhau trong thi
nghiém. Trong ca qua trinh thi nghiém (0 - 7
ngay), toc do tang trudng dic trung clia 4u trung
ngao cao nhat (5,3 + 0,2%/ngay) & nghiém thtc
mat do wong 10 au trung/ml, sai khac co y nghia
so vOi au trung wong & nghiém thuc 20 va 25 au
trung/ml, lan luot dat 4,3 + 0,2%/ngay va 3,8 +
0,3%/ngay (p < 0,05), nhung sai khac khong c6 y
nghia so voi 4u tring wong & nghiém thic mat (j(j
15 4u trung/ml (4,7 £ 0,1%/ngay) (p > 0,05). Au
trung wong & nghiém thic mat do 20 va 25 au
trung/ml c6 toc do tang truong dic trung sai khac
khong cé y nghia (p > 0,05).

Két qua nghién cttu nay tuong dong voi két
qua nghién ctu ctia Liu va cs (2006) [4], khi ho chi
ra rang mat do thap toi wu hoa su phat trién ctia 4u
trung nhuyén thé nho gidm canh tranh nguoén thic
an va khong gian song. Ngoai ra, két qua nghién
ctru ctia Yan va cs (2006) [5] ciing chi ra rang, mat

do thap lam tang toc do tang trudong nhung doi hoi
chi phi san xuat cao hon, diéu nay can duoc can
nhéac khi 4p dung vao thuc tién san xuat. Nhu vay,
toc do tang trudng dic trung tot nhat duoc ghi
nhan & mat do 10 - 15 4u trung/ml, phu hop dé toi
uu hoa hiéu suat nuoéi 4u triung ngao dau.

3.2. Thoi gian 4u trung bién thai va kich co
ctia 4u triing sau bién thai

Au trung ngao dau giai doan boi tu do bién
thai, chuyén sang giai doan song day sau 4 ngay
uwong & cac mat do 10 va 15 au trung/ml. Trong khi
do, 4u trung wong & mat do 20 4u trung/ml bién
thai & ngay thu 5 va & mat do 25 au trung/ml bién
thai & ngay tht 6. Chiéu cao cia 4u triung ngao dau
tai thoi diém bién thai dat 182,7 + 0,9 pm & mat do
uwong 10 4u trung/ml, dat 176,7 + 0,7 pm & mat do
uwong 15 au trung/ml dat 176,0 = 0,7 pm & mat do
wong 20 au trung/ml va dat 177,7 + 0,9 pm & mat
do wong 25 4u trung/ml (Bang 3).

Bang 3. Thoi gian bién thai (ngdy) va chiéu cao (um) ciia 4u triing ngao dau giai doan sau bién thai

i Mat do wong (4u trung/ml)
Chi tiéu
10 15 20 25
Thoi gian chuyén xuong day Ngay -4 Ngay -4 Ngay -5 Ngay - 6
Chiéu cao ctia au trung (pum)
) 182,7+0,9 | 176,7+0,7 176,0+ 0,7 | 177,6 +0,9
giai doan sau bién thai

Ghi chu: S0 liéu duoc trinh bay duoi dang gid tri trung binh + sai s6 chuin (Mean+ SE).

Két qua nghién cttu nay tuong dong voi két
qua nghién ctu caa Liu va cs (2006) [4] khi cho
rang, mat do cao lam tang su canh tranh nguén
thic an va khong gian, dan dén thoi gian chuyén
giai doan cuia au trung Meretrix meretrix kéo dai
hon. Twong tu, nghién ctru ctia Yan va cs (2006)
[5] trén loai ngao Ruditapes philippinarum cing
ghi nhan ring 4u trung vong & mat do thap hon
khong chi dat kich thudc 16n hon ma con rut ngan
thoi gian bién thai nho diéu kién dinh duong va khong
gian song duoc toi tu hoa.

Ngoai ra, két qua nghién ctru ctia Nguyén Hitu
Phung (1996) [6] ciing chi ra rang, mat d¢ cao dan
dén thoi gian bién thai kéo dai va kich thudc au
trung gidm do canh tranh nguén luc. Cac két qua
nay nhan manh tdm quan trong cta viéc duy tri

mat do hop ly trong giai doan wong nuoi dé toi wu
hoa toc do phat trién, gidm ty 1é hao hut va nang
cao hiéu qua san xuat.

Nhu vay, nghién cttu hién tai cho thdy, mat do
wong tir 10 - 15 4u tring/ml 1a phit hop nhat dé rut
ngan thoi gian bién thai va dat kich thuodc t6i wu
trong diéu kién thi nghiém.

3.3. Ty l¢ song ciia 4u tring ngao dau

Hinh 4 cho thay, mat do wong anh hudéng dén
ty 1é song cta 4u trung ngao dau tir giai doan boi
du do (D-veliger) dén giai doan sau bién thai. Ty le
séng cua au trung ngao dau ¢ nghiém thirc 10 au
trung/ml va 15 4u trung/ml 1an luot 1a 80,7 + 0,1%
va 79,7 £ 0,2%, sai khac khong cé y nghia (p> 0,05),
nhung cao hon cé y nghia so véi au trung wong &
nghiém thiec 20 va 25 au trung/ml (p< 0,05). Gitta
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cac nghiém thitc mat do 20 va 25 au tring/ml, ty 1é
song cua au trung lan lwot dat 71,3 + 0,1% va 71,6 +
0,2%, sai khac khong c6 y nghia (p > 0,05). Nhu

100

b b
20 A T I

60 4

40 A

20 A

Ty K song cia au trung (%)

(o]

vay, xét vé ty lé song thi cé thé wong 4u trung &
mat do 15 au trung/ml.

HHo
HH»

10 Au tring/ml

15 4u trimg/ml

20 Au trung/ml 25 Au trung/ml

Mat d wong (Au triang/ml)

Hinh 4. TY 1é s6ng ctia 4u tring ngao giai doan boi tir do dén giai doan sau bién thai

Két qua nghién ctru nay phu hop voi két qua
nghién cttu ctia Liu va cs (2006) [4], theo d6, au
trung wong & mat do thap giup toi vu héa qua trinh
phat trién bang cach giam canh tranh ngudn thic
an va khong gian, dong thoi rut ngan thoi gian boi
16i. Piéu nay lam giam nguy co hao hut, tir 46 nang
cao hiéu suat wong nuoi. Twong tu, nghién ctru ctia
Yan va cs (2006) [5] trén loai ngao Kuditapes
philippinarum ciing khang dinh riang, mat do wong
la yéu t6 quan trong, anh hudng lon dén toc do
tang truong, ty 1é song va thoi gian bién thai cta
au trung. Két qua nghién cttu cho thay, mat do cao
dan dén gia tang canh tranh dinh duong va khong
gian, lam giam hiéu sudt tang trudng va kéo dai
thoi gian bién thai.

Nhu vay, viéc duy tri mat d6 wong phu hop la
yéu t6 then chot trong viéc t6i vu hoa toc do ting
truong, ty lé song va thoi gian bién thai ctia 4u
trung ngao dau. Nhitng phat hién nay khong chi
g6p phan cliing ¢6 co s& khoa hoc cho nganh san
xuat giong ngao ma con co y nghia thuc tién trong
viéc phat trién mo hinh nuéi thuong pham bén vimng.

4. KET LUAN VA KIEN NGHI

4.1. Két luan

Mat do 4au trung & nghiém thac 15 au
trung/ml tai thoi diém bién thai co chiéu cao dat
193,7 + 1,2 um, toc do ting trudng dac trung dat
4,7 + 0,1%/ngay va ty le song dat 79,7 + 0,2%, sai
khac khong c6 y nghia so 4u triung uong & mat do
10 4u trung/ml (p> 0,05), nhung cao hon ¢ y
nghia so v6i 4u trung wong & cac mat do 20 au
trung/ml va 25 au trung/ml (p< 0,05). Nhu vay,
mat do vong 15 4u trung/ml 1a phu hop dé wong

au trung ngao tir giai doan boi tr do dén giai doan
sau bién thai, ddm bao can bing gitra toc do tang
truong, ty ¢ song va hiéu qua kinh té trong san
xuat giong nhan tao.

4.2. Kién nghi

Can tiép tuc nghién ctru anh huéng ctia mat do
uong dén sinh truong va ty 1é song cta au trung
ngao dau tir giai doan boi tu do (D-veliger) dén giai
doan sau bién thai & cac thé tich 16n hon dé nang
cao hiéu qua uong nuoi.
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EFFECT OF STOCKING DENSITY ON GROWTH AND SURVIVAL RATE OF LARVAE OF CLAM
(Meretrix meretrix Linnaeus, 1758) FROM D-VELIGER TO POST METAMORPHOSIS STAGES

Le Duc Thuan', Chu Chi Thiet?, Phan Thi Van®

!Center for Research, Testing, and Animal Services

- Thanh Hoa Agricultural Institute
?Research Institute for Aquaculture I

Summary

The study aims to determine the effect of stocking density on the growth and survival rate of
clam (Meretrix meretrix) larvae from the D-veliger stage to the post metamorphosis stage
(crawled larvae). The experiment was conducted with 4 larvae stocking densities such as: 10
larvae/ml, 15 larvae/ml, 20 larvae/ml, and 25 larvae/ml in 12 120 L plastic tanks, each treatment
was repeated 3 times. The experiment was carried out in 7 days in June 2024 at the Research
Center for Aquaculture Breeding and Services in Thanh Hoa, located in Hoang Thanh commune,
Hoang Hoa district, Thanh Hoa province. Research results show that clam larvae at 10 larvae/ml
treatment had 202.3 + 3.5 ym length and 5.3 =+ 0.2%/day of specific growth rate (SGR)
significantly higher than them reared at the densities of 20 and 25 larvae/ml (p < 0.05) but had
not significant difference compared to larvae at density of 15 larvae/ml (193.7 + 1.2 ym length
and 4,7 £ 0,1%/day. The time for the larvae to reach the bottom at the densities of 10 and 15
larvae/ml tanks on day 4, while larvae reared at density of 20 larvae/ml on day 5 and 25
larvae/ml on day 6. The highest survival rate of clam larvae found at the stocking density of 10
larvae/ml (80.7 £+ 0.1%), significant difference compared to these larvae at densities of 20 and 25
larvae/ml (p < 0.05), but had not significant difference with larvae at density of 15 larvae/ml (79.7
+ 0.2%). The results of experiment indicates that the stocking density of 15 larvae/ml was
suitable for rearing clam larvae from D-veliger to post metamorphosis stage.

Keywords: D-veliger, stocking density, Meretrix meretrix, clam, growth rate, survival rate, post-

metemorphosis.
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XAC BINH CAC NHAN TO ANH HUGNG MUC SAN LONG
CHI TRA CUA NGUOI DAN BE CAI THIEN
CHAT LUONG NUOC TAI TUYEN KENH BUNG XANG,
THANH PHO CAN THO

Tran Thi Yén Khoa®", Lé Ngoc Kiéu!

! Khoa Moi truong va Tai nguyén thién nhién, Truong Pai hoc Can Tho

TOM TAT

" Email: ttyenkhoa2002@gmail.com

Kénh Bung Xang 1a mot con kénh nhé nidm trong néi thanh quan Ninh Kiéu, thanh phé Can Tho,
bi 6 nhiém ning khi muc nudc xudng thiap. Nghién ctu thuc hién do chat luong nudc tai hién
truong bang thiét bi AquaTROLL 500 va phong van 60 nguoi dan dang sinh song doc tuyén kénh
Bung Xang. Két qua céc chi tieu DO, pH, TDS, EC cho thdy, nuoc kénh bi 6 nhiém nhiéu hon khi
& thoi diém nudc rong ( < 0,05). O thoi diém nuoc 1on va nwéc rong, gia tri cac chi tiéu tai VT1
(doan kénh hep nhat truéc Khoa Moi truong va Tai nguyén thién nhién) luon bi 6 nhiém ning
hon VT4 (doan giap h6é Bung Xang). Theo khao sat 60 nguoi dan, cac nhan t6 chinh anh huéng
dén mtrc san long chi tra (WTP) dé cai thién chat lwong nudc mat trén rach duoc sip xép theo
trat te 1a nhan khiu hoc, stc khoe, kinh t€, moi treong va chinh sach. Két qua nghién ctru 1a co s&
cho cac co quan ra quyét dinh khi dua ra cac giai phap lam sach kénh, rach bi 6 nhiém ctia thanh

phé Can Tho.

Tt khoéa: Mui hoi, nude Ion, nude rong, 6 nhiém nudc mat, phd am thure.

1. DAT VAN BE

O cac nuoc dang phat trién va ca cac nuoc
phat trién, nudc thai sinh hoat duoc thai truc tiép
ra kénh rach gay 6 nhiém nguén nudc lam phu
duong hoa [1 - 3]. Chinh cac chat thai nay da lam
cho cac song rach chay qua thanh pho déu bi 6
nhiém, gidm my quan, anh huéng dén doi song va
stic khée ctia nguoi dan noi riéng va moi truong do
thi noi chung [4]. Nudc 6 nhiém la tac nhan tiém
tang ctia cac bénh nhu: T4, thuong han va lao [4].
Heé thuc vat va dong vat sinh song nh¢ vao nguon
nudc cla cac con song trai qua su thay déi va giam
s6 luwong do chét vi thiéu luong oxy hoa tan trong
nuéc [5].

Thanh phé Can Tho dang do6i mat voi van dé o
nhiém, dac biét 1a 6 nhiém tai cac kénh, rach [6].
Kénh Bung Xang la mot con kénh thudc quén
Ninh Kiéu, gin trung tam thanh phé Can Tho da
va dang bi 6 nhiém nghiém trong [7, 8], mau nuéc
duc, mui hoi kho chiu da anh huong dén siic khoe,
tinh than ctia nguoi dan dang sinh s6ng va lam

viéc gan kénh. Kénh Bung Xang 6 nhiém cht yéu
do céac hoat dong dan sinh, chat thai chua duoc xtt
ly thai ra moi truong [6, 8], chat lwong nudéc mat
tai cac kénh, rach trén dia ban thanh pho Can Tho
da bi 6 nhiém [6]. Tuy nhién, viéec nghién ctu
nham cai thién chat luong nuoc tai kénh dua trén
cong déng van chua dé cap dén nhiéu. Do do,
nghién cttu nay duoc thuc hién nham danh gia
thuc trang 6 nhiém nudéc mat, tic dong cua 6
nhiém dén nguoi dan doc tuyén kénh Bung Xang
va x4ac dinh nhan t6 quyét dinh dén muc sin long
chi trd (WTP) ctia nguoi dan dé lam sach 6 nhiém.

2. PHUONG PHAP NGHIEN CUU
2.1. Phuwong phap do dac tai hién truong

Thiét bi do chat luong nudc truc tiép tai hién
truong AquaTROLL 500 (Hinh 1) ctia Phong thi
nghiém Quan trac Moi truong va Khi hau (ATL
2.24) tai Truong Dai hoc Can Tho thuoc Du 4an
ODA, do voi tan suat 10 giay/lan do va do lién tuc
trong thoi gian 30 phut.
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Hinh 1. Thiét bi do chat lwong nudc tai hién trueong
(Real-time water quality station)

Vi tri do trén kénh Bung xang (Hinh 2) gom 3
vi tri (VT): VT1 - truéc nha xe Khoa Moéi truong va
Tai nguyén thién nhiéen (MT & TNTN), Truong
bai hoc Can Tho; VT2 va VT3 cach nhau 200 m ti
vi tri trude Khoa MT & TNTN; giap hd Bung Xang
- VT4 1a vi tri d6i sanh (control point). Cac thong
s6 do dac bao gom: pH, nhiét do, do dan dien (EC -
electronic conductivity), oxy hoa tan (DO -
disolved oxygen), téng chat ran hoa tan (TDS -
total disolved solid).

N
Pl -
w E
o *
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0 001 002m
-

Hinh 2. Ban d6 vi tri do dac tai hién truong: VT1 trudec Khoa MT & TNTN va cach 200 m véi vi tri VT2,
VT3 va diém dai sanh VT4 tiép giap ho Bung Xang, phudng An Khanh, quan Ninh Kiéu, thanh phd Can Tho

2.2. Phuong phé4p phong van nguoi dan doc
tuyén keénh Bing Xang

Phéng van truc tiép ngau nhién 60 nguoi dan
song doc tuyén kénh Bung Xang doi dién kénh,
chiu tac dong truc ti€p boi sw 6 nhiém trong pham
vi 500 m, nham thu thap thong tin WTP dé giam
thiéu rai ro 6 nhiém vé sinh thai va sic khoe ctia
ngudi dan ¢ canh tuyén kénh Bung Xang. Bang
cau héi duoc thiét ké dang cau hoi cau truc Likert
scale [9] 5 c4p do. Trong nghién ctru c6 tong 15
bién va cac bién lua chon tir co s& ly thuyét tir cac
két qua ctia cac nghién ctru trong cac tai lieu vé
moi truong [10 -12]. Sau do, duoc thiét ké phu hop
mo hinh nghién ctru cac nhan t6 anh hudéng dén
WTP ctia nguoi dan dé cai thién chat luong nudc.

2.3. Phuong phap xtt Iy s6 liéu

Phan tich phuong sai one - way ANOVA dé so
sanh cac gia tri ctia thong so6 1y hoc gitta nuéc rong
va nuoc lon. St dung thong ké mo ta trinh bay két

qua phong van va thong qua phuong phap hoi quy
tuyén tinh va phuong phap phan tich twong quan
gitta cac bién nhiam xac dinh cac nhan t6 lién quan
WTP. Bén canh d6, M6 hinh R Square Max (MAX
R? gi4 tri toi da ctia R* ma mot mo hinh c6 thé dat
duoc, va c6 thé duoc st dung dé danh gia mo hinh
tot nhat trong s6 cac mo hinh khac nhau. M6 hinh
Max R? duoc dung dé xac dinh cac nhan t6 anh
hudéng dua vao mo hinh.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chat lugng nudéc mat tai kénh Bung Xang

3.1.1. Chat Irong nudc tai cdc vi trf thoi diém
nuoc rong

Két qua ANOVA cho thdy, chat luong nudc tai
4 vi tri c6 su khac biét vé mat thong ke (p < 0,05) &
thoi diém nuodc rong duoc thé hién qua bang 1. So
voi QCVN 08:2023/BTNMT [12], thong s6 pH
nam trong nguong cho phép con DO vuot nguong.
Gia tri pH cao nhat & VT4 va gidm dan dén VTI.
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Gia tri nhiét do trung binh gitta cac vi tri dao dong
tir 29,2 - 32,02°C v6i nhiét o trung binh gita vi tri
VT2 va VI3 khong c6 su khac biét vé mat thong
ke (p < 0,05), tuy nhién cé sy khac biét gitta VT2,
VT3 doi voi VT1, VT4. Nong do DO thap nhat &
VT1 va VT2, taing dan tir VI3, VT4. Thong s6 EC

va TDS c6 méi twong quan nhau [13] gitta cac vi tri
theo cap VT1 va VI2 cao hon VI3 va VT4. Qua
viéc thuc hién do dac tai hién truong, danh gia
nhanh chat luong nuoc thi tai VT1 va VT2 co6 chat
lwong kém hon so voi VI3, VT4 (Bang 1).

Bang 1. Két qua so sanh chat luong nudc tai 4 vi tri & thoi diém nuwdc rong

Nudc rong QCVN 08:2023/BTNMT [12]
Chi tieu VT1 VT2 VT3 VT4 (Béng 2 murc D)
pH 6,93 7,06 7,29¢ 7,53¢ 6,0 hoac 8,5
Nhiét do (°C) 29,24? 30,39" 31,01° 32,02¢ -
DO (mg/L) 0,05 0,05 2,05 5,70 >2,0
EC (uS/cm) 659,82 | 666,17 | 596,82° | 58242 -
TDS (ppt) 0,40 0,39 0,35° 0,33 -

Ghi chi: (*) Céc chir cdi giong nhau trong cung mot hang khong khic nhau vé mat thong ké ¢ alpha

=0,05.

3.1.2. Chat lrong nudc tai cdc vi tri thoi diém
nuoc lon

Bang 2 cho thay, tai thoi diém nudc 16n gia tri
pH thap nhat & VT1, ti€p dén 1a VT2 va cao nhat &
VT3 va VT4, tuy nhién van nim trong nguong cho
phép. Nong d@o DO (p < 0,05) tang dan tir VT'1 dén
VT3, VT4. Thong s6 EC va TDS ¢ VT1 va VT2 cao

hon VT3 va VT4. Két qua & bang 2 cho thay, chat
lwong nudc tai VI1 va VI2 kém hon so voi VI3,
VT4 tai thoi diém nudc lon. So voi QCVN
08:2023/BTNMT (Bang 2 muc D) [12], thong so
pH nidm trong nguong cho phép con DO vuot
nguong.

Bang 2. Két qua so sanh chat luong nudc tai 4 vi tri & thoi diém nuéc 1on

Nudc 16n QCVN
L 08:2023/BTNMT [12]
Chi tiéu VT1 VT2 VT3 VT4 (Bang 2 mitc D)
pH 7,122 7,34° 7,90¢ 7,82¢ 6,0 hoac 8,5
Nhiét @6 (°C) 32,55" 33,35¢ 31,86* 31,407 -
DO (mg/L) 0,16* 3,73" 10,51¢ 9,274 >2,0
EC (uS/cm) 683,66" 681,05° 549,28* 520,42% -
TDS (ppt) 0,39° 0,38" 0,322 0,30° -

Ghi chu: (*) Céc chir cdi giong nhau trong cung mot hang khong khac nhau vé mat thong ké ¢ alpha

=0,05.

3.1.3. Chét Itong nuoc thoi diém nudc rong so
Vo1 nuoc lon

Két qua danh gia nhanh cac chi tieu chat
luong nudc duoc thé hién & bang 3. Cu thé qua
phuong phap phan tich T-Test nhan thay: Gia tri
pH dao dong tir 7,2 - 7,54 van nam trong gidi han
cho phép va nhiét d6 dao dong tir 30,67 - 32,36°C.

Tuy nhién, chi tiéu DO trung binh dao dong tu
1,96 - 5,83 mg/L co6 su khac biét dang ké gitra
thoi diém nudc rong va nudc 16n diéu nay lam
han ché oxy cung cap su song & sinh vat. Chi so
EC c¢6 gia tri 1on hon ¢ thoi diém nudc rong so voi
nuoc lon (Bang 3). Nudc c6 gia tri do dan dién cao
chiém uu thé trong cac ion natri va clorua. Gia tri
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do dan dién 16n hon giéi han cho phép cuia WHO
(2011) [14]. Chi s6 TDS ctia nudc duoc xem 1a tiéu
chi khong thé thiéu trong danh gia chat luong
nuoc. Thong s6 TDS bao gdém: Bicarbonate,
carbonate, sulphate, chloride, nitrates va cac chat
khéac. Thong s6 TDS duoc do nhanh tai thoi diém
nudc rong va nudc 16n nam trong khoang 0,35 -
0,37 ppt (Bang). Khi TDS tang t 0,27 - 1,17 g/L
gay anh huong dén doi song sinh vat thay sinh,
boi vi su gia tang ham luong TDS dan dén su gia
tang do man va thay déi thanh phan ciing nhu tinh
doc ctia cac ion [15].

Bang 3. Gia tri trung binh va d¢ léch chuén caa
cac chi tiéu dugc do nhanh tai thoi diém nudc rong

va nudc 16n tai kénh Bung Xang
Chi tiéu Nuoc rong** |  Nuoc 1on°*
pH 7,20+£0,3 7,54 +0,3
Nhiét do (°C) 30,67+ 1,3 32,36 £ 1
DO (mg/L) 1,96 + 2,8 583+43
EC (uS/cm) | 621,55+ 89,3 | 613,96 + 84,9
TDS (ppt) 0,37+0,1 0,35+ 0,04

Ghi chu: (*) Chir cdi khac nhau thé hién tat cd
cdc gid tri trong cung 1 hang khdc nhau vé mat
thong ké (p < 0,05).

Nhiét do ctia nudc phai tir 20 - 30°C theo tiéu
chuén ctia T6 chuc Y té€ thé gioi (2011) [16]. Mac
du pH khong anh huong truc ti€p dén con nguoi
va sinh vat nhung pH 1a mot trong nhimg thong so
chat luong nudc hoat dong can thiét nhat [17].
Nhiét do ctia nuéc anh hudng dén doi song thay
sinh, ciing nhu do hoa tan cta chat ran, mui, mau
nudc va DO [18]. Chi tieu DO 1a lwong oxy hoa
tan trong nudc can thiét cho sw ho hip cta cac

Rat d("ing
N
37%
B("ing v
47%

sinh vat nudc (c4, luong thé, thuy sinh, con
trung) chung duoc tao ra do sy hoa tan tir khi
quyén hoac do st quang hop cua tdo. Khi nong
do DO thap, cac loai sinh vat nuéc giam hoat
dong hoac bi chét, khi nong @ DO cao (tir 12 -
14 mg/L) c6 thé gay ra bénh “bong bong khi
(Gas bubble disdise)” & ca [19].

Gia tri cia EC va TDS tuong quan voi nhau
[20, 21]. Thong s6 EC la thudc do kha niang dan
dién ctia chat 16ng [16], gia tri ndong do EC phu
thuoc vao nong do ion hoa tan, cuong do ion va
nhiét do6 cua phép do ma néng do ctia cac ion hoa
tan thuong duoc do bang TDS. Hai thong so nay
twong quan v6i nhau va thuong thé hién bang
phuong trinh don gian:

TDS =k EC (uS/cm) (6 25°C) [21]

Mic du thong s6 TDS khong duoc coi la chat
gay 0 nhiém nudc chinh, nhung 1a mot chi s6 vé
chat luong nudc. Tuy nhién, c6 nhiéu tiéu chuin
vé TDS va EC trong nudc, vi ly do stic khoe, gioi
han mong muén doi voi TDS 1a tir 500 - 1.000
mg/L va d6i voi EC 1a khong qua 1.500 pS/cm
[17].

Qua thong ké so sanh chat luong nuoc gitra
cac vi tri theo thoi diém nuoc 16n, nudc rong nhan
thay, tai thoi diém nudc rong chat luong nuéc luon
kém hon thoi diém nudc 1on. Nguyén nhan chinh
do thoi diém nudc rong luu luong nudce it duoc luu
thong, trao d6i, dong thoi vao mua nang & thoi
diém nudc rong thi nhiét do cao cting anh huong
dén do hoa tan ctia chat ran, mui hoi.

3.2. Thong tin vé nhan khiu hoc ctia d6i twong
phéng vin

3.2.1. Két qua d4nh gid WTP

75.000-100.000 déng 1 2

50.000-75.000 déng [N 12
25.000-50.000 dong [N 23
Duéi 25.000 dong NG 53

0 20 40 60 80 100

Hinh 3. Sy d6ng thuan va WTP ctia nguoi dan 1am sach 6 nhiém
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Hinh 4 cho thay, hién trang chat luong nudc
kénh Bung Xang qua cdm quan vé mui, mau sic
ctia d6i tuong phong van tai khu vuc nghién ctu,
muttc d0 nhan biét ctia doi tuong phong van vé chi
phi chi tra cho dich vu, cong nghé cai thién chat
lwong nudc mit tai khu vue duoc s déng y rat cao
(84% v kién) va ti l¢ doi twong phong van chap
nhan va sdn sang chi tra khoan phi dudi 25.000
dong, chiém 58% va chi tra so tién tir 25.000 -
50.000 dong, chiém 28%.

3.2.2. Két qua d4nh gi4 cdc nhan to anh hudng
dén WTP

Dua trén phuong phéap hoi quy tuyén tinh tong
tat ca cac bién duoc dua vao dé tinh toan WTP,
cong thie CT, hién thi ham WTP duoc phat trién
nhu sau:

Theo CT,, 3 bién co gia tri cao nhat 1a: Anh
huéng nuoc 6 nhiém (0,376), tAm quan trong cta
moi truong nudce (0,356) va hoc van (0,323), nguoc

lai, c6 3 bién gia tri thap nhat va ti 1é nghich véi
WTP la: Bién anh hudng dén kinh doanh (-0,277),
tudi (-0,038), thu nhap (-0,031). M6 hinh véi mic
do tin cay trén 50% voi R? = 0,53 va p < 0,05.

WTP =

—1,041 + 0,033 x gi¢i tinh — 0,072 x thanh vién - 0,016 x thoi gian +

0,103 xnha- 0,031 x thunhip + 0,323 xhocvén- 0,038 x tudi +

0,356 x tm quan trong méi triémg nwdre + 0,078 x mirc 46 6 nhiém +
0,376 x anh hirémg neéc 6 nhiém +

0,014 x anh hwong vui choi giai tri - 0,277 x dnh hwong trong trot +
0,092 x anh hwong kinh doanh + 0,088 x trach nhiém +

0,268 x nhan thikc cdi tao canh quan.  R*=0,53"

(CTy

3.2.3. Két quad phan tich tuong quan

Bang 4 cho thay, co 6 bién tac dong dén WTP:
(1) Nhan khéau hoc: Tudi, thanh vién, hoc van; (2)
Moi truong: Tam quan trong clia moi trudng nudc;
(3) Stic khoe: Anh huong dén strc khoe; (4) Chinh
sach: Cai tao canh quan.

Bang 4. Két qua trrong quan ctia cac bién véi WTP cho téng 60 phiéu phdng van tai doan duong trong
hém 51 doc kénh Bing Xang nam 2023

Bién He s6 tuong quan (r) Gia tri Sig. i}éﬁénnr}llh}?;né;g%in
Thanh vién 0,296 0,022* Nhan khiu hoc
Hoc van 0,567 0,000*** Nhan khau hoc
Tubi 0,487 0,000*** Nhan khéu hoc
Tim quan trong ciia 0,456 0,000%** Moi truong
moi treong nudc
Anh huéng 6 nhiém 0,542 0,000*** Strc khoe
Cai tao canh quan 0,277 0,032* Chinh sach

Ghi chu: *p < 0,05, **p < 0,01; ***p < 0,001
3.2.4. Két qui MAX K

Tir két qua phan tich twong quan va muc dich
xac dinh tAm quan trong cta cac bién va muac do
anh huéng dén WTP, dan dén phan tich MAX R
Két qua cho thdy, phuong trinh mot bién anh
huéong dén WTP 1a hoc van (CT,). Néu hoc van
taing mot bac thi WTP tiang 0,493 14n, néu giit hoc

72

van lai va ti€p tuc cho bién tiép theo vao thi mo
hinh 2 bién c6 gia tri R? 1on nhat (CT,) la bién anh
huong nudc 6 nhiém. M6 hinh hai bién dat duoc
duoc coi 1a m6 hinh hai bién “t6t nhat” ma c6 thé
tim thay. Sau d6, mot bién khac duoc thém vao mo
hinh va qua trinh so sanh va chuyén déi duoc lap
lai dé tim ra mo hinh 3 bién “tot nhat”... duoc thé
hién & bang 5.
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Bang 5. Két qua thong ké Linear Regression va MAX R? ctia cac bién

. . , Gia tri Sig. ) R?hiéu Nhom céac yéu
STT Tén Cong thuc (Bing Anova) R chinh I
Mot bién . . N
1 (CT) WTP = 2571 + 0,493 xhoc van 0,000*** 0,321 0,310 Nhan khau hoc
2
e WTP = 0,600 + 0,373 xhoc ) .
o | Haibien | 0,512 xanh husng nuée | 0,000%%% | 0430 | 0410 Nhan khau
(CTy L hoc, stic khoe
0 nhiém
Babién | 40560 xnh hum 6 mhiém Nhn ki
3 WY X , og R 0,000%** 0,450 0,421 hoc, stic khoe,
(CT) - 0,219 x anh hudéng trong 1w
kinh te
trot
VY,TP = 0,294 + 0,353 thof: Nhan khiu
Bonbién | oot 0,512 x‘anh huong 6 hoc, strc khoe
4 nhiém - 0,236 x anh huong 0,000*** 0,468 0,430 o7
(CT)) R R kinh té, moi
trong trot + 0,294 xtam quan .
n . , truong
trong moi treong nudc
W:FP = 0,552 + 0,342 X hQF Nhan khau
van + 0,464 x anh huong 6 , \
Nam bién | nhiém - 0,268 x anh hudn hoc, suc khoe,
5 . ’ N 8 0,000%*** 0,485 0,438 kinh t€, moi
(CTy trong trot + 0,322 xtam quan . ,
N . truong, chinh
trong moi trueong nuoc + sach
0,245 x cai tao canh quan
WTP =-0,552 + 0,342 x hoc
van + 0,464 x anh huéng 6
nhiém - 0,268 x anh huéong
6 Sau bién | trong trot 4:.0,32\2 Xtam, quan 0,000%** 0.499 0.442
(CT) trong moi truong nuéc +
0,245 xnhan thuc cai tao
canh quan - 0,093 xthanh
vién
WTP =-0,380 + 0,338 xhoc
| van + 0,395 xanh huéng nudc
7 Bay bién 0 I‘lhlém - 0,268 Xfll’lh hll’é’l’lg 0’000*** 0,504 0,438
(CTy trong trot + 0,354 xtam quan
trong ctia moi truong nuéc +
0,265 x cai tao canh quan —
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STT Tén Cong thuc

(Bang Anova)

Gia tri Sig. R%hiéu Nhom céac yéu

2
R chinh to

0,093 x thanh vién + 0,076 x
anh huong kinh doanh

WTP =-0,648 + 0,344 xhoc
van + 0,414 x anh huong nuoc
0 nhiém - 0,254 x anh hudng
Tam bidn trong tr?t + (2,?’)49 Xtam quan
8 (CT) trong cua moéi truong nuoc +
s 0,259 x cai tao canh quan -
0,086 xthanh vién + 0,081 x
anh huong kinh doanh +
0,064 xnha

0,000*** 0,509 0,432 -

boi voi mo hinh nay, két qua dung lai tai 8
bién va khong con bién nao c6 thé tang R®. Khi
thuc hién phan tich MAX R? tai 8 bién co6 thé xac
dinh cac nhan t6 WTP nhu sau: (1) Nhan khau
hoc: Hoc van, thanh vién, nha; (2) Stc khoe: Anh
huéng nuéc 6 nhiém; (3) Kinh té: Anh hudng dén
trong trot, kinh doanh; (4) M6éi truong: Tam quan
trong ctia moi trueong nuoc; (5) Chinh sach: Cai tao
canh quan.

Két qua nghién cttu 1a bién “hoc van”, nhan to
anh huong dau tién, két qua nghién cttu nay tuong
déng voi két qua nghién ctru ctia Hoang Thi Hué
(2018) [22], WTP @é cai tao dat ngap nudc phu
thuoc vao mot s6 nhan t6, nhitng nguoi lon tudi
hon, c6 trinh d hoc van cao hon sé san sang chi
tra cao hon. Theo Do va Bennett (2007) [23] cac
nhan t6 tuong tu anh hudng tich cuc dén WTP
trong viéc cai thién dich vu nuéc sach bao géom
gi4o duc va thu nhap. Diéu do chi ra ring gido duc
cong dong 1a mot trong nhimg nhan té chung anh
hudng tich cuc dén WTP. Tir do, tang cuong giai
phap truyén thong nang cao nhan thirc cong dong
thong qua mot s6 hinh thic truyén thong nhu:
Bang ron, khiu hiéu, poster, loa truyén thanh,
bang thong bao.

4. KET LUAN

Qua két qua danh gia nhanh chat luong nuéc
tai kénh Bung Xang cho thdy, chat luong nudc
giam dan tit VT4 - VT1. VT1 duoc xem 1a vi tri bi 0
nhiém nhat, doan kénh hep nhat va ham luong DO

tang dan dén VT4. Tat ca cac chi tieu do dac cho
thay, cac chi tiéu nudc rong 6 nhiém hon so voi
nuoc 16n. Két qua danh gia nhanh chat luong
nuoc 1a co so dé thu thap y kién nguoi dan vé
WTP. Co6 84% y kién san long chi tra dé cai thién
chat luong nudc kénh, trong dé 58% chap nhan
WTP & mutc 25.000 dong/thang. Thong qua cac
phuong phap phan tich thong ke, cac nhan to tac
dong dén WTP duoc sap xép theo mot trat tu 1a
nhan khiu hoc (trinh do hoc van), stc khoe,
kinh té, moi truong va chinh sach. Dua trén két
qua nghién ctwu, trinh do hoc van, anh hudng cta 6
nhiém dén sttc khoe va kinh té 1a 3 yéu t6 quyét
dinh WTP dé lam sach kénh Bung xang. Do d6,
khi cac co quan Nha nudc tién hanh cac bién phap
xt ly moi truong sé duoc nguoi dan dong long tng
ho va cung chi tra dé lam sach kénh. Hién tai, giai
phap tot nhat dé cai thien chat luong nudc tai
tuyén kénh Bung Xang la can thu gom va xt ly
chét thai (nudc thai, rac thai) triet dé.

LOI CAM ON

Nghién ciru ndy duoc ho tro kinh phi tir dé tai
nghién cuu khoa hoc cap co sé TSV53 - 2023 va
thiét bi do dac tai hién truong AquaTROLL 500 cua
Phong thi nghiém Quan trac Moi truong va Khi
hau (ATL 2.24) thuéc D an ODA, Truong Pai hoc
Cén Tho.
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FACTORS AFFECTING PEOPLE’S WILLINGNESS TO PAY TO IMPROVE WATER QUALITY
IN BUNG XANG CANAL, CAN THO CITY

Tran Thi Yen Khoa!, Le Ngoc Kieu ?
!College of Environment and Natural Resources, Can Tho University
Summary

Bung Xang canal, heavily polluted and stinky at low water levels, is located in the metropolitan
Ninh Kieu district, Can Tho city. In this study, we conducted field water quality measurements
using the AquaTROLL 500 device and interviewed 60 people living along the Bung Xang canal.
The DO, pH, TDS and EC indicators show that canal water is more polluted at low water than at
high water levels (p < 0.05). For both high and low water levels, the values of indicators at VT1
(the narrowest upstream canal section right in front of the College of Environment and Natural
Resources) were always more polluted than at VT4 (the section adjacent to Bung Xang Lake).
According to a survey of 60 households, the main factors affecting the willingness to pay (WTP)
for improving the canal’s water quality are demographics, health, economics, environment, and
policy. The results are the basis for decision-making agencies when creating solutions to clean
polluted canals in Can Tho city.

Keywords: Bad smell, high water levels, low water levels, surface water pollution, food street.
Ngay nhan bai: 24/5/2024

Ngay chuyén phan bién: 15/8/2024

Ngay thong qua phan bién: 26/9/2024

Ngay duyét diang: 9/10/2024
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QUY TRINH PHAN TIiCH THU BAC DUA
TREN HE THONG THONG TIN BDIA LY VA VIEN THAM
DE THANH LAP BAN D0 N\GUY CO HAN HAN

O HUYEN A LUOIL, TiNH THUA THIEN HUE
Nguyén Ngoc Thanh’ ", Nguyén Hitu Ngit!, Nguyén Quang Thi?

"Truong Pai hoc Nong Lam, Pai hoc Hué
“Truong Pai hoc Nong Lam, Dai hoc Thai Nguyén

* Email: nguyenngocthanh @hueuni.edu.vn

TOM TAT

Van dé han han hién nay dang 1a mot trong nhitng yéu t6 chinh &nh huong dén hiéu qua san xuat
nong nghiép & ving nui tinh Thira Thién Hué. Nghién ciru nay trién khai quy trinh phan tich thi
bac (AHP) dua trén dit lieu he thong thong tin dia Iy (GIS) va vién tham nham xé4c dinh cac mtc
d6 nguy co han han. Ban d6 nguy co han han duoc xay dung dua trén cac yéu to tac dong, nhur:
Luong mua trung binh, chi s6 khac biét thuc vat chuan hoa (NDVI), nhiét do bé mat dat trung
binh (LST), chi s6 khac biét nudc bé mat chuan héa (NDWI), do cao dia hinh, do doc dia hinh,
loai hinh str dung dat (LU) va ham luong cat trong dat. Nghién ctru cho thay, nhimg ving doi mat
voi nguy co han han & mic do rat cao, cao va trung binh 1an luot chiém 1,10%; 3,67%; 17,80% dién
tich. Trong khi do, nguy co han han théap va rat thap chiém 45,05% va 32,38% dién tich. Chi so
nhat quan va ty 1é nhat quan thu duoc 1a 0,109 va 0,07. Ban d6 nguy co han han dat do chinh xac
71%. Trong mo hinh, LU lam r6 40,01% cho viéc xay ra nguy co han han, tiép theo 1a luong mua
(23,42%) va LST (13,08%). Dt liéu nghién cttu c6 thé duoc ap dung nhu ngudn tham khao trong

viéc quy hoach nong nghiép.

Tiekhoa: GIS, vién tham, AHP, nguy co han hin, A Luoi.

1. BAT VAN BE

Han han 1a mét hién tuong can duoc chu trong
trong nganh nong nghiép [1]. Pay 1a van dé
nghiém trong lién quan dén su thiéu hut nguon
nudc dudi cac tac dong ctia tu nhién va con nguoi
[2]. Cac hién tuong El Nino, La Nina, su chuyén
dich cta cac hé thong khi quyén,... da va dang gay
anh huong truc tiép dén chu trinh mua [3]. Bén
canh d6, hoat dong khai thac nguon nudc qua mic
cua con nguoi, khai thac 1am san, xay duyng nha
may thty dién cting 1a taic nhan gay ra su thiéu hut
tai nguyén nuoc [4]. Khi han han xay ra, sé gay tac
dong tiéu cuc dén cac hé sinh thai tu nhién, sic
khoe cong dong, ngudn nudc sinh hoat va san xuat
noéng nghiép. Do dé, viéc danh gia nguy co han
han 12 tré nén cuc ky thiét yéu trong boi canh hién
nay.

O mién Trung Viét Nam, han han hién dang la
mot thach thic va gay ra nhiéu hé qua bat loi doi

voi kinh té va sinh hoat ctia nguoi dan. Voi dac
diém khi hau nhiét déi gio mua, tinh Thtra Thién
Hué thuong xuyén phai chiu nhiéu dot han han
kéo dai [5]. Hién twong han han thuong dién ra
trong nhitng thang mua he, tap trung ti thang 4
dén thang 7 hang nam. Su két hop gitra luong mua
it va anh hudng cta gié Lao da day tinh trang han
han cang dén muc nghiém trong hon. Do d6, mot
cuoc diéu tra vé nguy co han han & tinh Thita
Thién Hué 1a nhiém vu thiét yéu.

Trong mot thap ky vira qua, ban do nguy co
han han déng vai tro la cong cu hitu ich cho cac
nha quan ly, nguoi nong dan va nhing can bo
nghién ctru trong viéc phan dinh cac cap do nguy
co han han. Tuy nhién, viec xay dung ban d6 han
han thuong doi hoi dix lieu 1on, bao gdm ca thong
tin vé khong gian va phi khong gian. Dir liéu nay
thuong 1a dit lieu luong mua, nhiét do, do 4m, dia
hinh, stt dung dat, chi s6 thuc vat [6]. Cac di lieu
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nay thuong duoc trich xuat tir cac nguén anh vé
tinh hodc cam bién mat dat [7]. Dé thiet 1ap mot
ban do nguy co han han, nhiéu phuong phap nhu
quy trinh phan tich thtt bac (AHP), thong ké va hoc
may da duoc trién khai. Trong do, AHP c6 mot so
uu diém vuot troi dé thanh 1ap ban dé nguy co han
han. DPau tien, AHP cho phép tich hop va can nhac
nhiéu yéu t6 khac nhau cung mot lac, chang han
nhu: Luong mua, nhiét do, do 4m dat va tinh trang
tham thuc vat, gitp dua ra danh gia toan dién vé
nguy co han han [8]. Thit hai, quy trinh nay linh
hoat trong viéc diéu chinh trong s6 ctia céc tiéu chi
dua trén timg khu vuc, tuong thich véi nhiing dac
thu dia ly va diéu kién khi hau ctia méi viung [9].
Thtt ba, AHP mang dén su minh bach trong viéc
thé hién va giai thich két qua, ho tro téi wu cho qua
trinh ra quyét dinh ctia nha quan ly. Trong khi do,
tiép can thong ke thuong c6 han ché trong viéc nam
bat toan dién cac yéu to6 anh huong, dé bo sot
nhting khia canh quan trong [10]. Nguoc lai, hoc
may yéu cau dir liéu 16n dé hoat dong hiéu qua,
diéu nay la trd ngai trong nhimg vung thiéu thong
tin, nhat 1a cac khu vuc mién nui [11]. Do d9, viéc
ung dung AHP dua trén GIS va vién tham dé thanh
lap ban do6 nguy co han han & huyén A Ludi, tinh
Thtra Thién Hué 1a can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Khu vuc nghién ctru

Trong nghién ctu nay, huyén A Ludi, tinh
Thtra Thién Hué duogc lya chon lam diém nghién
ctru. Khu vuc nghién ctru cé vi tri dia ly nam giita
107°01°11"D, 107°31°36”D, 16°00°48”B, 16°26°48”B
(Hinh 1), dac trung boi khi hau nhiét déi gi6 mua.
Huyen A Luoi tiép giap thi xa Huong Thiy, huyén
Nam DPong va thi xa Huong Tra (tinh Thia Thién
Hué) vé phia Pong, giap voi nuoc Lao vé phia Tay,
v6oi huyén Pa Krong (tinh Quang Tri) va huyén
Phong Dién (Thtra Thiéen Hué) vé phia Bic, voi
huyén Tay Giang (tinh Quang Nam) vé phia Nam.
Huyén A Ludi c6 dién tich xap xi 122.900 ha, trong
do co 107.869 ha rung. Dia hinh huyén A Ludi
duoc dic trung boi do doc cao, voi phan 16n dién
tich duoc bao pht boi déi nui.

2.2. Vat liéu nghién ctu

Han héan thuong gan lién voi cac yéu to dia ly,
khi hau va xa h¢i. Do do, cac yéu to bao géom:

Luong mua trung binh, NDVI, NDWI, LST, d6 cao,
do doc dia hinh, ham luong cat trong dat va LU
duoc chi dinh lam cac tham s6 dau vao cho mo
hinh danh gia nguy co han han. Chi s6 do am dat
duoc ap dung dé kiém tra két qua mo hinh. Nhitng
chi s6 nay duoc lua chon dua trén tinh lién quan
truc tiép va kha nang giai thich vé viéc xay ra han
han. Cac di liéu trong nghién ctu nay duoc tap
hop tir 01/4/2024 dén 31/5/2024, day la khoang
thoi xay ra nhiéu dot ning nong trong nam tai khu
vuc nghién cttu. Truong hop nghién ctu nay,
thong so luong mua duoc trich xuat tir dir liéu khi
hau duoc phat trién boi Trung tam Khi tuong Thuy
van va Vién tham tai Pai hoc California. Cong cu
“Inverse Distance Weighted” (IDW) trong phan
mém ArcMap 10.8 duoc st dung dé hé tro thanh
lap ban @6 luong mua. NDVI, NDWI va LTS giai
doan nghién cttu duoc thiét 1ap dua trén nén anh
vé tinh Landsat 9. Trong nghién cttu nay, di liéu
Landsat 9 duoc st dung vi dit liéu nay cung cap do
phan giai khong gian 30 m, giup theo doi chi tiét
bé mat dat va tham thuc vat. So voi cac vé tinh
khéc, Landsat 9 c6 cam bién cai tién, cung cap dir
lieu chat lwong va c6 do chinh xac cao trong viéc
tinh toan cac chi s6 nhu: NDVI, NDWI va LST.
Ngoai ra, dit lieu Landsat 9 c6 sidn mién phi, diéu
nay giup dé dang xit ly va dam bdo tinh nhat quan
cho toan bo giai doan nghién cttu. D¢ liéu anh
Landsat 9 duoc tién xtt ly bang cach loai bo nhiéu
may, can chinh va cit theo khu vuc nghién cttu dé
dam bao chat luong hinh anh. Cac chi s6: NDVI,
NDWI va LST duogc tinh toan dua trén cac cong
thic trong nghién cttu ctia Sheonty va Nayeem
(2022) [7]. Gia tri cta cac chi s6 nay duoc téng
hop va tinh trung binh cho giai doan nghién ctu
nhim phan anh tinh hinh han han vao mua kho
cao diém tai khu vuc nghién ctru. Dt lieu do cao
duoc trich xuat tir nguén anh vé tinh NASA SRTM
(NASA Shuttle Radar Topography Mission).
Nguon dix lieu nay da duoc tmg dung rong rai
trong cac nghién ctu dia ly dé phan tich dia hinh.
Yéu t6 do doc duoc tinh toan tir dix lieu s6 do cao
bang cong cu “Slope” trong phan mém ArcMap
10.8. Dt liéu ham luong cat trong dat duoc trich
xuat tir nguon dir lieu Soilgrid. Pay la nguon dir
lieu uy tin, cung cap thong tin phan bo dac tinh dat
trén toan cau. LU duoc ldy tir ngudn dir lieu cta
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Vién Nghién ctru Heé thong moi truong My (Esri).
bay 1a nguon dit lieu c6 do chinh xac tin cay va
cap nhat thuong xuyén. Tat ca cac di lieu dau vao
duoc chudn hoa vé cung kich thudc 6 pixel co gia
tri 30 x 30 m. Bén canh cac nguon dit lieu dau vao,
100 vi tri khao sat véi thong tin vé do am dat duoc
thu thap tir thuc dia dé xac minh d¢ tin cay caa
ban d6. Thiét bi EXTECH MO750 dugc dung dé
do luong do6 4m cua dat.
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Hinh 1. Khu vye nghién ctu
2.3. Phuwong phap nghién cttru

AHP duwoc ap dung dé thiét lap thang do cho
cac bién dau vao ctia mo hinh, trong s6 tac dong
duoc tinh toan bang cach thuc hién ma tran so
sanh cdp. Viéc gan trong so cho ting tiéu chi trong
AHP duoc thuc hién thong qua qua trinh so sanh
cap gitta cac tiéu chi dé xay dung ma tran so sanh.
Moi tiéu chi duoc danh gia dua trén mac do quan
trong twong doi so voi cac tiéu chi khac, theo
thang diém tir 1 (tam quan trong ngang nhau) dén
9 (mot tiéu chi quan trong hon nhiéu so voi tiéu
chi con lai). Sau khi hoan thanh ma tran so sanh
cap, trong s6 duoc tinh toan bang cach chuin héa
va tim gia tri rieng (Eigenvector) ctia ma tran, dam
bdo rang téng cac trong so clia tat ca cac tiéu chi
bang 1 [12]. Pé x4ac nhan cac trong s6 nay, nghién
ctru da tinh toan chi s6 nhat quan (Consistency
Index - CI) va ti l¢ nhat quan (Consistency Ratio -
CR). Néu CR < 0,1, tirc 1a ma tran so sanh c6 tinh
nhat quan va cac trong s6 duoc xac dinh co do tin
cay cao. Trong truong hop CR > 0,1, ma tran so
sanh cdp sé duoc diéu chinh lai ¢ dam bao tinh

nhat quan. Qua trinh nay ddm bao ring céac trong
s gan cho timg tiéu chi phan anh dung muc do
anh huong cta ching trong moé hinh, déng thoi
kiém tra duoc tinh hop ly va chinh xac cta két qua
phan tich. Viéc xac minh tinh nhat quan duoc trién
khai nhu sau:

Cl = max=n o

n-1

CR =< ®)

Trong do6: CI 1a chi s6 nhat quan; A, 1a gia tri
trung binh ctia vecto nhat quan; n 1a s6 tiéu chi
trong ma tran; CR 14 ty s6 clia ma tran; RI 1a chi so
ngau nhién. Gia tri ctia RI duoc quyét dinh boi so
luong tiéu chi duoc so sanh. Thong tin vé gia tri
cua RI duoc tham khao tir nghién ctru ctia Alonso
va Lamata (2006) [13]. Sau do, ban d6 nguy co han
han duoc tao ra bang cach tich hop tét ca cac yéu
to tac dong trong phan mém ArcMap 10.8, st dung
cong cu “raster calculator”. Pay la cong cu tinh
toan trong phan mém ArcMap 10.8, cho phép thuc
hién cac phép toan gitta cac 16p di lieu khac nhau
nhu: Cong, trit, nhan, chia hoac cac phép toan
logic. Viéc st dung cong cu nay giup tich hop cac
yéu to tac dong nhu: Luong mua trung binh,
NDVI, NDWI, LST, do cao dia hinh, do doc dia
hinh, ham luong cét trong dat va LU. Phuong trinh
(3) trinh bay cong thic thanh lap ban dé nguy co
han han. Sau d6, ban do nguy co han han duoc
phan loai thanh nam mitc d6 khac nhau dua trén
chitcc nang “Equal Interval”. Pay la mot phuong
phap phan loai dix liéu trong GIS. Phuong phap nay
chia toan b dai gia tri cia di liéu thanh cac
khoang déu nhau, giup phan loai cac khu vuc nguy
co han han thanh nam muc do: Rat thap, thap, trung
binh, cao va rat cao.

DR = TWR, 3)

Trong d6: DR 1a chi s6 nguy co han han; W, 1a
trong so ctia yéu to tac dong thir i; R, 1a thang diém
Saaty (thay d6i tir 1 - 9) ctia phan lop thitj caa yéu
to tac dong thiri.

Sau do, do thi “Receiver Operating Characteristic”
(ROC) duoc trién khai dé do lwong do chinh xac
cta két qua dau ra dua trén 100 vi tri khao sat.
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ROC 1a mot cong cu phd bién dé danh gia hieu co6 va khong c6 nguy co han han, tir d6 danh gia do
suat ctia mo6 hinh phan loai. Cu thé trong nghién chinh xac va hiéu qua ctia mo hinh. Gia tri “Area
ctru nay, do thi ROC duoc st dung nham xac dinh ~ Under Curve” (AUC) cang gan 1 thi mo hinh cang
ty lé chinh xac ctia mo6 hinh nguy co han han, c¢6 kha ning du doan tot, thé hién y nghia khoa
thong qua viéc so sanh két qua du doan ctia mé hoc quan trong trong viéc kiém chung tinh hiéu
hinh véi di lieu thuc t€ tir 100 vi tri khdo sat. Y  qua cta mo hinh danh gia.

B , . i . . . N N . . . N
nghia khoa hoc ctia ROC trong nghién ctru nay la 3. KET QUA NGHIEN GUU VA THAO LUAN
. , . 0 o A A s , ’ VY, ‘
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Hinh 2. Cac yéu t6 tac dong dén nguy co han han
Luong mua trung binh dong vai tro quan trong  giam thiéu nguy co han han. Trong pham vi
trong viéc cung cap nudc cho ca dat va nuéc ngam. nghién ctu, dir liéu duoc do luong tir 01/4/2024 -
Khu vuc c6 mua thuong xuyén sé co do am cao, 31/5/2024, luong mua trung binh duoc ghi nhan
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dao dong tir muic thap nhat 357,56 mm dén muc
cao nhat 659,83 mm (Hinh 2a). Su khong déu nay
anh huong truc ti€p dén ngudn nudc va do 4am dat,
tr d6 lam tang nguy co han han khi luong mua
giam manh.

NDVI phan anh tinh trang sitc khoe ctia tham
thuc vat va doéng vai tro 1a chi s6 quan trong trong
viéc du doan nguy co han han. NDVI cho thay, su
lien két mat thiét voi su phat trién ctia cay trong va
diéu kién dat. NDVI trong pham vi nghién ctru tir -
0,03 - 0,51, diéu nay cho thay, mirc do phan bo
tham thuc vat khac nhau, véi nhitng vung c6 NDVI
thap hon phan anh nguy co han han cao hon (Hinh
2b).

NDWI cing dong vai tro quan trong trong
viéc danh gia do 4m dat, tir do tac dong dén nguy
co han han. NDWI trong nghién cttu dao dong tir -
0,46 - 0,05 (Hinh 2¢) diéu nay cho thay, mét s6 khu
vuc dang c6 nguy co cao hon do do 4am thap, day la
tin hiéu quan trong giup du bao han han.

LST 1a yéu to chu chét tac dong truc ti€ép dén
do 4m dat va toc do bay hoi nuoc. Khi nhiét do tang
cao, luong nudc bay hoi nhiéu hon, lam kho dat
nhanh chong. LST trong pham vi nghién cttu dao
dong tir 25,08 - 34,37°C (Hinh 2d), diéu nay cho
thay, nhitng khu vuc ¢ nhiét do cao sé doi mat voi
nguy co han han lén hon.

Do cao dia hinh 1a mot yéu t6 quan trong
trong viéc danh gia kha nang gitt nudéc cia mot
khu vie. Khu vuc ¢6 dia hinh cao thuwong cé cac
dac diém dia chat dac thu nhw dat cimg, kha nang
gitt nudc kém, dan dén nguy co han han cao hon.
biéu nay dac biét dung doi voi cac khu vue co do
cao lon, noi nuéc dé thoat nhanh hon do luc hap
dan va diéu kién dia chat khong thuan loi cho viéc
tich trit nuwéc. Trong nghién ctu nay, do cao dia
hinh dao dong tir 0 — 1.781 m (Hinh 2e) diéu nay
cho thay, su da dang vé do cao co thé anh hudng
lon dén phan bo nudc va do 4m ctia dat. Nhing
khu vue c6 do cao 16n hon thuong phai doi mat voi
tinh trang thiéu nuoc tram trong hon.

bo doc dia hinh dong vai tro quyét dinh trong
viec kiém soat dong chay bé mat va x6i mon dat.
Khu vuc ¢6 do doc cao lam cho nudc chdy nhanh

hon va it c6 thoi gian ngdm vao dat, dan dén nguy
co thiéu nudc va han han ting cao. Dong thoi, do
doc con anh huéng dén kha nang phat trién tham
thuc vat, nhitng khu vue c6 do doc lon thuong kho
phat trién thuc vat do diéu kién x6i mon va mat
nuoc. Trong nghién cttu, do doc dia hinh dao dong
tir 0 - 88,21° (Hinh 2f), diéu nay phan anh cac khu
vuc ¢6 do doc lon sé co nguy co han han cao hon vi
nudc khong thé tich trix lai duoc.

Ham luong cat trong dat anh hudng truc ti€ép
dén kha nang gitt nudc cua dat. Dat chira ham
luong cat cao thuong khong gitt nudc tot, nuoc dé
tham qua va gay ra tinh trang kho han. Ham luong
cat trong nghién cttu dao dong tur 0 - 424 g/kg dat
(Hinh 2g), diéu nay phan anh ro nhimg khu vuc c6
ham luong cat cao sé dé gap phai han han hon.

LU anh huéng dén ca tham thuc vat va kha
nang luu trit nudc ctia dat. Trong khu vuc nghién
ctru, nam loai hinh stt dung dat duoc ghi nhan, bao
gom: Dat mat nuoc, dat rimg, dat nong nghiep, dat
cong trinh va dat trong (Hinh 2h), trong d6 cac
khu vuc dat rimg, dat nong nghiép dong vai tro
quan trong trong viéc duy tri do 4m, gidm nguy co
han han, trong khi dat trong va dat cong trinh c6
thé lam ting nguy co ndy do kha nang gitt nudc
thap hon.

3.2. Phan viing nguy co han han

Nghién ctru nay st dung 8 yéu t6 khong gian
dau vao dé trién khai mo hinh du bao nguy co han
han (Hinh 2). Cac yéu t6 dau vao duoc so sanh
timg cap voi nhau dua trén thang do Saaty, tao
thanh mot ma tran so sanh cdp cua céac yéu t6 tac
dong (Bang 1). Mot phat hién ndi bat trong nghién
ctru nay la trong s cta cac yéu té phan anh muc
d6 anh huéng ctua ching dén nguy co han han. LU
co trong s6 cao nhat (40,01%) diéu nay cho thay,
day 1a yéu t6 quan trong nhat trong viéc xac dinh
nguy co han han. Diéu nay co thé duoc giai thich
bdi su khac biét gitta cac loai hinh st dung dat (dat
nong nghiép, dat rimg, dat trong), von anh hudéng
truc ti€p dén kha nang luu trit nudc va sy kho han
cua khu vye. Luong mua trung binh dang thi hai
vOi trong sO 23,42%, nhan manh vai trd ctia mua
nhu ngudn cung cap nudc chinh cho dat va tham
thuc vat. Khi lwong mua giam, nguy co han han
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tang cao. LST c6 trong so 13,08%, diéu nay cho
thay, su tac dong ctia nhiét do dén qua trinh bay
hoi nuwéc. Nhiét do cao sé lam tang nguy co kho
han do nudc boc hoi nhanh hon. Do cao dia hinh,
NDVI va NDWI déu c6 trong so6 twong duong
(6,05%), diéu nay cho thdy, du co tac dong nhat
dinh, nhung khong lon bing cac yéu t6 nhu LU
hay luong mua. Do cao anh hudng dén kha nang
luu trit nuée, NDVI thé hién tinh trang stic khoe

ctia tham thuc vat, NDWI phan anh do 4m bé mat.
Cuo6i cung, ham luong cat trong dat va do doc dia
hinh c6 trong s6 thap nhat (2,67%), diéu nay cho
thay, tac dong cta chung nhé hon trong mo hinh,
nhung van cé y nghia trong nhitng diéu kién cu
thé, nhu kha nang gitt nudc cta dat va dong chay
bé mat (Bang 3). Ty lé nhat quan 1a 0,07 (Bang 2),
diéu nay cho thay, tinh hop ly cta qua trinh so
sanh ting cap.

Bang 1. Ma tran so sanh cip giita cac yéu t6 tac dong

AHP Pocao | Luongmua | . 02 | LU | IST | NDVI | NDWI | Do déc
lwong cat
bo cao 1 1/5 3 1/7 | 1/3 1 1 3
Luong mua 5 1 7 1/3 3 5 5 7
Ham luong
cit 1/3 1/7 1 1/9 | 1/5 1/3 1/3 1
LU 7 3 9 1 5 7 7 9
LST 3 1/3 5 1/5 1 3 3 5
NDVI 1 1/5 3 1/7 | 1/3 1 1 3
NDWI 1 1/5 3 1/7 | 1/3 1 1 3
bo doc 1/3 1/7 1 1/9 | 1/5 1/3 1/3 1
Chisoy
_ 18,67 5,22 32,00 2,18 | 10,40 18,67 18,67 32,00
nghia
Béng 2. Ma tran chéo
AHP Do | Luong | Ham ), LST NDVI | NDWI | D9
cao mua lwong cat doc
Do cao 0,054 0,038 0,094 0,065 0,032 0,054 0,054 | 0,094
Luong mua 0,268 0,192 0,219 0,153 0,288 0,268 0,268 | 0,219
Ham luong cat | 0,018 0,027 0,031 0,051 0,019 0,018 0,018 | 0,031
LU 0,375 0,575 0,281 0,458 0,481 0,375 0,375 0,281
LST 0,161 0,064 0,156 0,092 0,096 0,161 0,161 0,156
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NDVI 0,054

0,038

0,094 0,065

0,032

0,054

0,054 | 0,094

NDWI 0,054

0,038

0,094 0,065

0,032

0,054

0,054 | 0,094

bo doc 0,018

0,027

0,031 0,051

0,019

0,018

0,018 | 0,031

A_max = 8,76; CI = 0,109; RI = 1,4056; CR = 0,07

Bang 3. Trong s6 chuin héa va thang do Saaty ctia cac 16p yéu t6 trong mé hinh AHP

Yéu t6 tac dong

Lop phu

Trong so

Thang do Saaty

Do cao

0-356,2m

356,2-7124m

712,4 - 1.068,6 m

6,05

1.068,6 - 1.424,8 m

1.424,8-1.781 m

1

Luong mua

357,56 - 435,64 mm

435,64 - 491,68 mm

491,68 - 547,73 mm

23,42

547,73 - 603,78 mm

603,78 - 659,83 mm

Ham luong cat

0-84,8g/kg

84,8 - 169,6 g/kg

169,6 - 254,4 g/kg

2,67

254,4-339,2 g/kg

339,2-424,0 g/kg

Loai hinh st dung dat

Mat nuoc

Rung

bat nong nghiép

40,01

bat cong trinh

bat trong

Nhiét do bé mat

25,08-26,94°C

26,94 - 28,80°C

28,80-30,65°C

13,08

30,65-32,51°C

32,51-34,37°C

NDVI

0,03 - 0,07

0,07-0,18

0,18-0,29

6,05

0,29-0,40

0,40-0,51

NDWI

- 0,46 --0,36

6,05

0,36 - 0,25

N[O (O (N[O W ([ [O (N[O W (=[O (N[0 W (=[O (NN 01W (=W O] (O[O |3 |u|[w
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-0,25-0,15

-0,15--0,04

0,04 -0,05

0°-17,6°

17,6" - 35,26°

35,26° - 52,89°

2,67

52,89° - 70,52°

N |01 [ [ =W [O

70,52° - 88,15° 9

Nhitng khu vie ¢6 nguy co han han trung binh
toi cao duoc quan sat thay rai rac & phia Tay cta
khu vuc nghién cttu, trong khi cac khu vie c6 nguy
co han han thap dén rat thap tap trung ¢ phia Pong
(Hinh 3). Cu thé: 1,10% (1,35 ha) duoc phan loai
thuoc nhom nguy co han han rat cao; 3,67% (4,51
ha) duoc phan loai thuéc nhém nguy co han han
cao va 17,80% (21,87 ha) duoc phan loai nguy co
han han trung binh, trong khi do, dién tich chiu
nguy co han han thap va han han rat thap, chiém
45,05% (55,36 ha) va 32,38% (39,80 ha) (Hinh 4).

So sanh ban d6 nguy co han han (Hinh 3) va
cac yéu to tac dong co6 thé thay duoc ¢ nhitng ving
c6 luong mua trung binh cao thuong gan lién voi
nguy co han han thap va nguoc lai. Diéu nay tuong
déng voi két qua nghién ctu truoc day cua
Palchaudhuri va Biswas (2016) [14]. Cac khu vuc
c6 NDVI cao ¢6 nguy co han han thap va rat thap.
Khi NDVI cao ching t6 khu viuc dé c¢6 tham thuc
vat tot [15]. Vung c6 NDWI thap cé nguy co han
han cao, trong khi ving c6 NDWI cao c6 nguy co
han han thap [7]. Nghién cttu nay chi ra rang, cac
vung c6 nhiét do bé mat trung binh cao dan dén
nguy co han han cao hon. Phat hién nay phu hop
voi két qua nghién cttu ctia Gelata va cs (2023) [16],
theo d6 nhiét do cao lam tang su boc hoi nudc, gop
phan lam kho dat. Tuy nhién, két qua nghién ctru
nay cung cap thém bang ching cu thé vé su tac
dong ctaa nhiét do lén nguy co han han thong qua
phan tich ban dé nguy co han han theo khong gian,
giup minh hoa mac d6 nghiém trong & ting khu
vuc cu thé.

So sanh ban d6 do cao véi ban do nguy co han
han cho thay, cac khu vuc c6 @6 cao 16n hon thuong
c6 nguy co han han cao, diéu nay ciing tuong dong
voi két qua nghién ctru ctia Feng va cs (2020) [17].
Bén canh do, két qua nghién ctu ciing da lam ro

hon su phan bo nguy co han han tai cac khu vuc doi
nui cu thé, dua trén dit lieu thuc nghiém tir khu vue
nghién cttu. Ngoai ra, két qua nghién ctru cho thay,
cac khu vuce c6 do doc 1on c6 nguy co han han cao
hon, do dong chay bé mat nhanh chéng lam giam
kha nang thdm nuoc, diéu nay ciing twong dong voi
két qua nghién ctu cta Dayal va cs (2018) [18].
Tuy nhién, két qua nghién ctru ciing da lam ro hon
cach @6 doc anh huong dén kha nang giit nudc,
cung cap moét cai nhin chi ti€t hon vé su phan bo
nguy co han han trong méi quan hé voi do doc dia
hinh. Noi c6 ham lwong cat cao c6 nguy co han han
cao, diéu nay twong déng voi két qua nghién ctru
cua Ladanyi va cs (2021) [19].

Két qua nghién citu cho thay, cac ving dat cat
kho gitr nuoc. Cac ving 1a dat xay dung, dat nong
nghiép va dat trong xuat hién nguy co han han cao,
trong khi nhing noi la rimg c6 nguy co han han
thap hon. Theo Hoque va cs (2021) [6], khu vuc cé
thuc vat co tiém nang gitt nudc hiéu qua hon so voi
dat trong trot va vung dat trong. Két qua kiém tra
do chinh xac ctia ban d6 1a 0,71 (71%), diéu nay chi
ra rang mo hinh 12 tot (Hinh 5), vi vay ban do nguy
co han han c6 thé duoc st dung 1am cong cu tham
khao.

Dé cai thién mo hinh, cac nghién ctru tuong lai
c6 thé thuc hién mot s6 bién phap sau nham nang
cao do chinh xac.

Trudc tién, mo hinh c6 thé duoc cai thién bang
cach tich hop thém cac dir lieu chi tiét hon, chang
han nhu do 4m dat theo thoi gian, dit liéu vé tham
thuc vat hodc cac bién dong khi hau.

Tht hai, viéc sit dung cac di liéu vé tinh c6 do
phan gidi cao hon hoac tich hop tir nhiéu nguon
khac nhau sé gitp nang cao do chinh xac vé khong
gian va thoi gian. Ngoai ra, ap dung cac phuong
phap mo6 hinh tién tién hon nhu hoc may hoac tri

84 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2024



KHOA HOC CONG NGHE

tué nhan tao sé giup phan tich sau hon cac tuong
tac phtic tap gitra cac yé€u t0, cai thién kha nang du
b4o. Hiéu chinh moé hinh bing cach thu thap théem
dix lieu thuc té tir cac dot han han trudc day ciing co
thé nang cao do chinh xac.

Cuo6i cung, nghién ctu trong tuong lai co thé
xem xét két hop danh gia mirc do khong chac chan
ctia cac yéu to dau vao, tir do c6 thé tang tinh tin cay
cta két qua mo hinh.
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4. KET LUAN

Két qua nghién cttu da mo ta chi tiét cach
tich hop gitta cong nghé vién tham, GIS va AHP
dé xay dung mo hinh du bao nguy co han han. Su
két hop nay cho phép phan tich khong gian va
danh gia mac do tac dong cta cac yéu to6 moi
truong d6i voi nguy co han han. Cac yéu to duoc
dua vao mo hinh bao gém: Luong mua trung
binh, NDVI, LST, NDWI, do cao dia hinh, do doc
dia hinh, LU va ham luong cat trong dat. Moi yéu
t6 duoc danh gia dua trén tam quan trong ctia né
doi voi nguy co han han, thong qua thang do
Saaty va ma tran so sanh cap. Cu thé, LU c¢6 trong
s6 cao nhat trong AHP (40,01%) cho thay, viéc st
dung dat c6 anh huong l6n dén kha nang git
nuéc va nguy co han han. Lwong mua dong gop
23,42% trong viéc giam nguy co han han, trong
khi LST dong gop 13,08%, da phan anh sy anh
hudng ctia qua trinh boc hoi nuéc. Nhitng két qua
nay cho thdy tAm quan trong ctia viéc theo doi
cac yéu t6 moi truong trong viéc phan dinh cac
khu vuc dé bi han han. Két qua nghién cttu cung
cap mot cong cu hiru ich cho cac nha quan ly, nha
nghién ctru va nhimg nguoi hoach dinh chinh
sach trong viéc phan dinh va quan ly sém cac khu
vic ¢6 nguy co han han cao. Khoang 22,57% khu
vuc nghién ctu da duwoc xac dinh c6 nguy co han
han tir trung binh dén cao, nhidn manh su can
thiét phai c6 cac bién phap quan ly tai nguyén
nudc phu hop dé giam thiéu rai ro. Mo hinh dat
do chinh xéac 71% cho thay, kha nang ap dung tot,
nhung van can cai thien dé tang cuong do tin cay.
Két qua ciing chi ra rang, cac khu vuc c6 nguy co
han han cao thuong la nhing noi c6 lwong mua
thap, NDVI va NDWI thap va nhiét do bé mat cao.
Ngoai ra, dia hinh cao, do doc lon, ham luong cat
cao trong dat ctng la nhitng yéu t6 dong vai tro
quan trong trong viéc xac dinh cac khu vuc dé bi
han han.

Nghién cttu nay dé xuat cac nghién ctu ti€p
theo nén xem xét st dung thém cac phuong phap
mo6 hinh khac nhu hoc may hoac tri tué nhan tao dé
cai thién kha nang du bao va do chinh xac ctia mo
hinh, déng thoi tich hop thém dit lieu thuc té va cac
yéu to moi truong khac dé danh gia nguy co han
han mot cach toan dién hon.
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GIS AND REMOTE SENSING - BASED ANALYTIC HIERARCHY PROCESS USED FOR DROUGHT
RISK MAP IN A LUOI DISTRICT, THUA THIEN HUE PROVINCE

Nguyen Ngoc Thanh!, Nguyen Huu Ngu ', Nguyen Quang Thi?

! University of Agriculture and Forestry, Hue University

? Thai Nguyen University of Agriculture and Forestry
Summary

Drought is currently a major factor that impacts agricultural productivity in the mountainous area
of Thua Thien Hue province. This study applied the analytic hierarchy process (AHP) model
based on GIS and remote sensing to delineate different levels of drought risk. A drought risk
map was created based on influencing factors, including rainfall, normalized difference
vegetation index (NDVI), land surface temperature (LST), normalized difference water index
(NDWI), elevation, slope, land use and sand content in the soil. The study indicated that
approximately 1.10%, 3.67% and 17.80% of the study area were classified as very high, high, and
moderate drought risk regions, respectively. In comparison, 45.05% and 32.38% of the area were
categorized as low and very low drought risk regions. The consistency index and consistency
ratio were 0.109 and 0.07, respectively. The drought risk map’s accuracy was 71%. In the model,
land use accounts for 40.01% of the drought risk, followed by rainfall (23.42%) and LST (13.08%).
This result can serve as a reference for agricultural planning.
Keywords: GIS, remote sensing, AHP, drought risk, A Luoi,
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NGHIEN CUU DANH GIA TAC BONG CUA DU LICH
PEN CONG TAC QUAN LY TAI NGUYEN RUNG TAI KHU
DU TRU SINH QUYEN RUNG NGAP MAN CAN GIO
Huynh Dtc Hoan" ", Lé Thi Phuong Quyén', Dang Ngoc Hiép', La Vinh Hai Ha?

!Ban Quén Iy Rung phong ho huyén Can Gior
“Truong Pai hoc Nong Lam thanh pho Ho Chi Minh
* Email: huynhduchoanpy @gmail.com

TOM TAT

Khu Du trit sinh quyén Rimg ngap man Can Gio c6 cac thé manh 1a hé sinh thai ritng ngap man,
bién, nong nghiép, van hoa, tin nguong... tao diéu kién thuan loi dé phat trién cac nganh nong -
lam - ngu nghiép, tiéu tha cong nghiép, du lich va dich vu. Sit dung phuong phap ké thira so lieu
va cong cu diéu tra xa hoi hoc trén d6i twong khach du lich va nguoi tham gia cung tng dich vu
du lich, phan tich SWOT dé danh gia tac dong ctia du lich dén tai nguyén ring, moéi truong, cong
tac quan ly rimg va bao ton, tir d6 phat huy thé manh va c6 nhimg giai phap giam thiéu tac dong
tieu cuc. Khu vue nghién ctru ¢6 3 diém/khu du lich du sinh thai voi 4 loai hinh du lich dugc khai
thac bao gom: Nghi duong, vui choi, giai tri (22,0%); da ngoai, kham pha thién nhién, du lich mao
hiém (46,0%); tham quan, nghién cttu cac hé sinh thai (21,3%); du lich cong déng (10,7%). Hé
thong cung tmg dich vu gébm 6 nhom hoat dong chinh 1a: Dich vu Iuwu tra (10,8%), van chuyén
(23,1%), an uong (43,1%), cung tng nong san, thiy san (46,2%), kinh doanh hang luu niém
(12,3%) va huéng dan vien ban dia (6,1%). Cac dich vu du lich phu thuoc rat lon vao cac yéu to tai
nguyén, moi trueong, thoi tiét, da dang sinh hoc, c6 9 yéu t6 cdu thanh ning luc canh tranh tai 3
diém/khu du lich sinh thai, trong d6 diém du lich sinh thai Dan Xay duoc danh gia vuot troi nhat.
Nghién ctru da chi ra diém manh, diém yéu, co hoi, thach thirc, dé xuat cac giai phap doi voi co
quan quan ly nha nuéc, doanh nghiép va nguoi dan dé phat trién du lich bén vimg.

Tt khoa: Can Gio;, du lich sinh thii, khu dir triv sinh quyén, riumg ngap mdn, sinh ké.

1. BAT VAN BE

Ngay nay, su phat trién nhanh chong ctia du
lich & nhiéu quoc gia trén thé giéi da ngay cang
thu hut sy quan tAm rong rai cta cac tang lop xa
hoi, mang lai nhiéu mat tich cuc nhu: Thuac day
tang trudng kinh t€, tao viéc lam, phat trién cua
quoc gia, dia phuong. Phat trién du lich theo
huéng bén vimg, st dung phuong tién, dich vu
than thién véi méi truong, nang luong tai tao...
mang lai tic dong tich cuc va thuc d4y phat trién
du lich bén vimg [1]. O Viet Nam, phat trién du
lich tré thanh nganh kinh t€ mii nhon, chu trong
phat trién du lich bén vitng, bao tén va phat huy
cac di san van hoa, truyén thong tot dep, bao vé
moi truong va thién nhién, gidi quyét tot van dé lao
dong, viéc lam va an sinh xa hoi, quéc phong, an
ninh, trat te an toan xa hoi [2]; Chinh pht quan
tam chu trong va uvu tién hang dau dé hoan thién
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thé ché, chinh sach quan ly theo huong tang
truong xanh va bén vimg [3]. Du lich xanh con
dong vai tro quan trong trong viéc bao vé moi
truong, bao tén thién nhién, trai nghiém y nghia,
thuc ddy nhan thic, hanh dong bén virng, cai thién
stc khée con nguoi va cong bang xa hoi, gidm
thiéu rai ro moi truong, suy kiét sinh thai [4]. Cac
quoc gia phat trién nganh du lich c6 khat vong va
dinh huéng phat trién cong dong tuong tac tich
cuc voi te nhién va van héa dia phuong da thac
d4y su phat trién ctia du lich xanh, tang truong
xanh tao ra mot moi truong du lich bén vimg hai
hoa gitta phat trién voi bao ton [5]. Mat khac, hoat
dong du lich qua mac hoac khong duoc quan ly
dung cach theo huéng bén vimg cé thé dan dén
nhitng van dé gay anh hudéng ning né dén moi
truong [1] nhu dan dén 6 nhiém va suy giam chat
lwong moi truong [6, 7], cwong do di lai 1on lam gia
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tang CO,, tiéu thu thuc phdm, dic san gia tang tac
dong dén nguon tai nguyeén [8].

Khu Du trit sinh quyén Ring ngap man Can
Gio sau khi duoc cong nhan la Khu Du trit sinh
quyén thé gi6i dau tién caa Viet Nam vao ngay
21/01/2000 [9], da dinh huéng quan ly, bao tén,
phat trién hé sinh thai rimg ngap min Can Gio
theo huéng bén ving. Nham tao ra noi tham quan
hoc tap, nghién cttu va giao duc, 3 vung chim, tha
rimg duoc thanh 1ap goém: Khu quy hoach san
chim tai tiéu khu 15a voi dién tich 602,5 ha, khu
quy hoach Pam Doi tai tiéu khu 15 v6i dién tich
123,2 ha va khu quy hoach dao khi tai Lam vién
Can Gio (tiéu khu 17) voi dién tich 482,2 ha [10].
biém du lich sinh thai Dan Xay tai tiéu khu 10b
ciing bat dau khai thac du lich tir nam 2013 [11]
voi cac chuong trinh tham quan, hoc tap trai
nghiém két hop voi truyén thong, gido duc moi
truong, 4m thuc. Du lich sinh thai trong Rimng
phong ho Can Gio khong chi gop phan tao thém
thu nhap cho vién chuc, nguoi lao dong truc tiép
quan ly bao vé rimg ma con nang cao nhan thic
cho cong dong vé vai tro, gia tri cta rimng doi voi
moi truong va doi song, nang cao y thic trach
nhiém ctia nguoi dan va du khach [12].

Hoat dong du lich tai Can Gio ngdy cang ting
ca vé loai hinh du lich va s6 luong du khach, da va
dang anh hudng truc tiép dén moi truong song cua
cac loai sinh vat nhu: Chim, doi di cu khong 6n
dinh, mot so loai thuy san di chuyén xa bo hon...
[13]. Do @0, viéc nghién cttu, dinh huong va dua ra
cac chu truong diéu tiét khai thac, khuyén khich
phat trién hai hoa loi ich can duoc su chung tay ctia
cac bén tham gia dé giai quyét hiéu qua. D€ co cai
nhin khai quat vé cac gia tri tai nguyén thién nhién,
vai tro cta rimg d6i voi moi truong, phat trién kinh
té dia phuong, can nghién ctu danh gia tac dong
cta du lich dén cong tac quan ly tai nguyén rimg, tir
d6 xay dung, dinh huong chién luoc phat trién va
dé xuat mot s6 gidi phap trong viéc phat trién du
lich sinh thai xanh va bén vimg theo dinh huéng
“Béo ton dé phat trién, phat trién dé bao ton”.

2. PHUONG PHAP NGHIEN CUU

2.1. Thu thap s0 lieu

Ké thtra céc tai lieu, két qua nghién ctru trong
va ngoai nudc, cac bao cdo, nghién citu dé danh

gia vé diéu kién tu nhién, dac diém kinh té - xa hoi
va két qua hoat dong du lich ctia 3 diém hoat dong
kinh doanh dich vu du lich sinh thai dga vao tai
nguyén rimg trong Khu Du trit sinh quyén Rimg
ngap man Can Gio. St dung cong cu diéu tra xa
hoi hoc trén 2 doi tuong 1a: Khach dén du lich tai 3
dia diém nghién ctru (89 du khach) va nguoi dan
dia phuong tham gia cung ung dich vu du lich (65
nguoi). Tién hanh diéu tra bang 2 cach: Thong qua
phi€u khao sat cac thong tin can thiét theo mau
biéu cac cau hoi da in sdn duoc sip xép theo
nguyén tic tam ly, logic va cha dé; tién hanh
phéng van nhanh bing hinh thatc doéi thoai truc
tiép xoay quanh cac cau hoi trong tdm nhu: Su
quan tam, tam thé don nhan, sy tham gia cta
nguoi dan trong phat trién du lich tai dia phuong,
muc do hiéu biét vé vai tro, gia tri tai nguyén rimg
trong phat trién du lich, su tac dong ctia hoat dong
du lich d6i véi viéc bao vé hé sinh thai...

2.2. Phan tich thong ke

St dung cong cu SWOT (phan tich diém
manh, diém yéu, co hoi, thach thic) dé danh gia
téng quan cac diéu kién thuc té tai Khu Du trix
sinh quyén Rimg ngap min Can Gio, xac dinh cac
diém manh, co hoi trong viéc phat trién du lich
dua vao cac gia tri tai nguyén, déng thoi nhan ro
diém yéu va nhimg thach thuc, ap luc lén moi
truong sinh thai rimg khi du lich phat trién voi quy
mo 1on. Tt d6, du doan duogc cac rai ro, van dé
nguy hai tiém 4n d6i voi moi truong, doi song van
hoa - xa hoi ctia nguodi dan ban dia khi phat trién
du lich dé c6 chién lugc phat trién du lich mot
cach hai hoa va dung muc khi khai thac cac nguon
tai nguyén.

Dt liéu thu thap duwoc nhap va xtt ly trén cac
phan mém Microsoft Excel, Statgraphics XIX
(phién ban thir nghiém).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thyc trang cong tac quan ly va cac hoat
dong du lich tai Khu Dy trit sinh quyén Rirng ngap
min Can Gio

Hién nay, Khu Du trit sinh quyén Riung ngap
min Can Gio dang duy tri hoat dong cta 3
diém/khu du lich sinh thai nhu: (+) Piém Du lich
sinh thai Dan Xay do Ban Quan ly Rimg phong ho
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huyen Can Gio quan ly, (+) Khu Du lich sinh thai
Vam Sat do Cong ty C6 phan Dich vu Du lich Phu
Tho quan ly, (+) Khu Di tich lich sit Chién khu
Rimg Sac - Can Gio (dao khi) do Khu Di tich lich
stt Pia dao Ci Chi quan ly. Cong tac quan ly cua
cac diém/khu du lich sinh thai cha yéu quan ly
bao vé rimg va van hanh kinh doanh céac san phdm
du lich. Tuy nhién, cong tac truyén thong, quang
ba cac san phdm du lich dén du khach con han ché
voi 72,0% du khach biét dén cac san pham, dich vu
du lich tr 101 gidi thiéu, nhan xét ctia ban bé xung
quanh, trong khi cac kénh thong tin khac it duoc
du khach biét dén, chua dt kha niang truyén
thong, quang ba cho cac dia diém du lich. Trong
d6, dm du lich sinh thai Dan Xay duoc nhiéu
nguoi biét dén hon so voi 2 khu du lich con lai,
mac du day 1a diém du lich duoc hinh thanh méi
nhat trong khu vuc (Hinh 1).

25.0

20.0

15.0

10.0 6.7
5.0 B 3.3 3.3 1 2o 3.3 3.3
0.0 = .. ] |

Bao chi Ban bé sisi Ti vi website du lich
thigun

Déan Xay ™ Vam Sat mRimg Sac

Hinh 1. Ty 1¢ (%) kénh thong tin vé du lich huyén
Can Gio tai 3 diém/khu du lich sinh thai

3.1.1. Danh gid mot sé dic diém Iia chon cia
du khach tai 3 diém/khu du lich sinh thdi

Du khach dén tham quan du lich tai huyén
Can Gio thuong c6 nhiéu ly do va muc dich lua
chon khéc nhau, trong d6 4 muc dich phd bién la:
Du lich thuan tay (chi€ém ty 1é cao nhat 45,7%), du

lich két hop hoc tap, nghién ctu (35,2%), du lich
két hop vdi cac chuyén cong tac cua co quan, don
vi (16,2%) va du lich két hop voi tham nguoi than,
ban be (3,0%). Véi muc dich du lich thuan tiy phan
lon du khach dén Khu Du lich sinh thai Vam Sat
(20,0%) va diém du lich sinh thai Dan Xay (18,1%);
voi muc dich hoc tap, nghién ctru thi cac diém du
lich chénh léch khong nhiéu (tir 11,4 - 12,4%); du
lich két hop v6i cong tac cua co quan, don vi dén
diém du lich sinh thai Dan Xay (7,6%) va Khu Di
tich lich st Chién khu Rung Sac - Can Gio (5,7%) 1a
chit yéu. Nhu cau ctia du khach khac nhau tuy
thuoc vao nhiéu yéu t6 nhu: Sé thich, do tudi, gioi
tinh... trong d6, du khach thuong dugc nguoi than
gioi thiéu hodc yéu thich lua chon mot s6 loai hinh
nhu: (+) Da ngoai, kham pha thién nhién, mao
hiém (tan bo trong rimg, kham pha vé dep yén
binh ctia Khu Du trir sinh quyén Rimg ngap main
Can Gio0, chéo thuyén trén cac tuyén song, du
ngoan trén song bang thuyén/cano...) chiém ty lé
cao nhat (46,0%). Doi véi loai hinh nay phan 16n du
khach lua chon diém du lich sinh thai Dan Xay
(25,3%); (+) Nghi duong, vui choi, giai tri, chiém
22,0%. O loai hinh nay, du khach thuong xuyén
dén Khu Du lich sinh thai Vam Sat (16,0%); (+)
Tham quan, nghién cttu cac hé sinh thai ritng ngap
man, bién, nui Giong Chua, nghién cttu vé truyén
thong lich st va cac gia tri van hoa, tin nguong...
chiém 21,3%. Poi voi loai hinh nay, du khach chi
chon Khu Di tich lich stt Chién khu Rung Sac -
Can Gio (12,7%) va Khu Du lich sinh thai Vam Sat
(8,7%); () Du lich cong dong, chiém ty le thap
nhat1a 10,7% (Bang 1).

Bang 1. M6t s6 dic diém lira chon ctia du khach tai 3 diém/khu du lich sinh thai (don vi tinh %)

biém du | Khu Du Khu Di t,ICh
lich sinh | lich sinh lich st
biém/khu du lich sinh thai S o Chién khu
thai Dan | thai Vam . )
X4 St Rung Sac -
Y Cén Gid
Muc Tham quan du lich thuan tay 18,1 20,0 7,6
diéh Két hop vdi cong tac clia co quan, don vi 7,6 2,9 5,7
du Két hop hoc tap, nghién ctu 11,4 11,4 12,4
lich Két hop véi tham nguoi than tai huyen Can Gi 1,0 1,0 1,0
Loai Du lich nghi duong, vui choi, giai tri 4,0 16,0 2,0
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h(iinh Da ngoai, kham pha thién nhién, mao hiém 25,3 11,3 9,3
u A
lich Tham quaArll, nghlen ocu’fl c:ac he sglhvthal,, khu truyén 0.0 8.7 12.7
thong lich sir va cac gia tri van hoa...
Du lich cong dong 1,3 53 4,0
Thei Cac ngay cuoi tuan 25,9 21,3 9,3
diém Ky nghi he (ngay trong tuan) 6,5 9,3 3,7
du Cac ngay nghi 1é, tét 1,9 3,7 4,6
lich Trong cac chuyén cong tac 2,8 5,6 5,6
Trong 1/2 ngay 16,9 6,7 12,4
];“’}1 Trong 1 ngay 21,3 20,2 79
ra
Trong 2 ngay 6,7 5,6 2,2
Khach san, nha nghi 9,2 15,3 7,1
Loai
hinh Tai cac diém/khu du lich sinh thai 10,2 6,1 7,1
]'Ll’u A ~ 7. .« A A 2 A . ~ . A
tr Gan gti voi thlen nhién: Nguqleu tai khu da ngoai gan 114 11.2 123
bién, homestay ctia nguoi dan

Bang 1 cho thdy, mua du lich cao diém cuta
huyen Can Gio 1a mua he, dic biét 1a cac ngay cudi
tuan. Khdo sat vé thoi gian du khach thuong xuyén
di du lich c6 dén 61 lua chon vao cac ngay cudi
tuan, chiém 56,5% (cao nhat & diém du lich sinh
thai Dan Xay véi 25,9%), tiép dén 1a ky nghi he véi
21 lya chon, chiém 19,4% (cao nhat & Khu Du lich
sinh thai Vam Sat 14 9,3%)...

Vé thoi gian leu tra khi du lich, phan lon lya
chon tham quan trong 1 ngay la 44/89 lua chon,
chiém 49,0%, tiép theo la 1/2 ngay la 32/89 lua
chon, chiém 36,0% va & lai trong 2 ngay chi co
13/89 lua chon, chiém 15,0%. C6 nhiéu loai hinh
luru tra, trong do du khach lua chon phd bién 1a luu
tra gan gii voi thién nhién va cong déng dan cu
nhu: Ngu 1éu tai khu da ngoai gan bién va cac khu
homestay ctia ngudi dan chiém 44,9%; 31,6% du
khach lua chon hé thong khach san, nha nghi;
trong khi d6 chi c6 23,5% du khach lwa chon luu
tra tai cac diém/khu du lich sinh thai.

bén cusi nam 2023, toan huyeén Can Gio co 22
co so luu tra voi 571 phong (80 phong dat chuén 2
sao, 491 phong chua dat tiéu chuén t6i thiéu phuc
vu du lich) véi stic chira 1.842 khach, 10 ho kinh
doanh homestay, c6 10 nha hang véi cong suat
phuc vu tir 100 - 200 khach/luot/nha hang va 49
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quan 4n uéng c6 coébng suat phuc vu trén 50
khach/luot/quan [13].

Dé phat trién du lich can dau tu phat trién cac
loai hinh vui choi giai tri, dau tw nang cap co sé luu
try, dich vu an uéng can da dang hoa, thuong mai
cac mat hang nong san, thiy san, cac hinh thic
mua ban dé mé& rong thi truong, gia ting stic mua
tir d6 thuc ddy san xuat, nang cao chat luong san
phidm canh tranh dé dap tng nhu cau cta nguoi
tiéu dung va phat trién kinh té.

312 Pdanh gii kha nang canh tranh cua 3
diém/khu du lich sinh thai

Yéu to tai nguyén van hoa/di san: Ca 3
diém/khu du lich sinh thai déu duoc du khach
danh gia tap trung ¢ muc hai long cao, diéu nay
cho thady, cac yéu t6 vé van hoa, di san nhu hé
thong di tich, cac loai hinh vian hoa nghe thuat
nhw: Pan ca tai t, 18 hoi Nghinh Ong huyén Can
Gio, da dang 4m thuc, dac biét 1a cac mon hai san
va ddc san la nhing yéu t6 hap dan doi voi khach
du lich. Néi troi nhat 1a diém du lich sinh thai Dan
Xay voi tong danh gia cao nhat cho ca 3 tai nguyén
van hoéa/di san gém: Di tich (45,0%), van hoa
(44,9%), am thuc (44,9%), trong d6 danh gia & mitc
4 lan luot 1a 22,5%, 24,7% va 20,2% (Bang 2).
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Bang 2. Nang liec canh tranh diém/khu du lich sinh thai gin lién véi tai nguyén rimg (don vi tinh %)

o L s o Khu Du lich sinh thai Vam Khu Di tich lich st Chién
Mt biém du lich sinh thai Dan Xay Sat khu Rung Sac - Can Gio
d0 | 1| 2 | 3145 [ 1]2]3][4]s5]1] 23] 4]5

741 nguyén van hoa/di sin
Ditich | 11| 1,1 | 79 |225] 124 | 00 [ 1,1 |34|191]90]00]| 1,1 |45 ]11,2]56
Xiz 00| 22 90 |247] 90 | 00| 1,1(34[202]79|1,1] 00 |34 |135 |45
Am
due | 00| 22 | 90 202|135 | 00 | 1179|169 67|00| 22 |34 10,1 |67
Két cau ha ting du lich
Phgng 169 | 247 | 34 | 00 | 00 |11,2]180[21] 1,1 [00/00| 00 | 00 | 0,0 | 0,0
Nha
hang | 169 | 191 | 90 [ 00 | 00 11218034 | 00 | 00| 22| 156 | 56 | 00 | 00
HOi Hagol 67 | 00| 00| 00 |11.2]213]00] 00 [00]00] 00 |00/ 00 |00
truong
Hgg;lg 2471 10,1 [ 10,1 00 | 0,0 [124| 146|561 00 [ 00| 18| 45 | 00 | 0,0 | 0,0
Gid djich vu

An gl 11 1135236 56 | 00 | 34 | 45213134 00| 22 | 5610145
udng
Luu
co | L1| 34 124191 | 90 | 00 | 2267|191 45| 00] 00 | 00| 00 |00
Vantai | 00 | 45 | 10,1258 | 45 | 00 | 34 |45]202]45/00] 1,1 [79] 79 |56
Vui
choi, | 0,0 | 45 | 90 [236| 79 | 00 | 1,1 |45|236(34|00]| 22 |34 |112]56
giai tri
1112:1111 00| 34 [11,21236| 67 | 1,1 | 1,1 |45[202(56(00]| 1,1 | 45 | 11,2 |56

Ghi chu: Panh gid mutc do hai long cua khach du lich (1) hai long rét thap, (2) hai long thap, (3) hai

long, (4) hai long cao, (5) hai long rat cao

Yéu t6 két cau ha tang du lich: Piém du lich
sinh thai Dan Xay va Khu Du lich sinh thai Vam
Sat c6 co so ha tang gom: Phong &, luu trd, nha
hang an uong, phuong tién phuc vu hoi nghi, trién
lam, huéng dan va thong tin du lich; trong khi d6
Khu Di tich lich st Chién khu Rimg Sac - Can Gio
chi duoc du khach danh gia vé nha hang an udng,
huéng dan va thong tin du lich. Vé phong ¢, du
khéach danh gia cha yéu & muc 2 (24,7% va 18,0%)
va 1 (16,9% va 11,2%), it danh gia & muc 3, 4 va
khong c6 danh gia & mic 5. Vé nha hang an uong,
& ca 3 diém/khu du lich sinh thai déu duoc danh
gi4 cao nhat & muc 2 (tir 15,6 - 19,1%), ti€p dén 1a
muc 1 va 3, khong c6 danh gia & muc 4 va 5. Vé

phuong tién phuc vu hoi nghi, trién 1am tai diém
du lich sinh thai Dan Xay phan l6n danh gia & muc
1 (38,2%) trong khi tai Khu Du lich sinh thai Vam
Sat phan 16n danh gia & mac 2 (21,3%). Vé huoéng
dan va thong tin du lich tai diém du lich sinh thai
Dan Xay duoc danh gia cao nhat & muirc 1 (24,7%),
danh gia bang nhau & muc 2, 3 (10,1%) khong co6
danh gia & muc 4, 5; tai Khu Du lich sinh thai Vam
Sat danh gia cao nhat & muc 2 (14,6%), tiép dén la
muc 1 (12,4%) va 3 (5,6%), khong c6 danh gia mac
4, 5; con tai Khu Di tich lich st Chién khu Rimg
Séc - Can Gio danh gia & muee 1 1a 18,0%, mtrc 2 1a
4,5%, khong c6 danh gia mac 3, 4, 5. O ca 4 co s&
ha tang nay déu duwoc quan tAm danh gia nhiéu
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nhat & diém du lich sinh thai Dan Xay voi tong
danh gia lan luot 1a 45,0%; 45,0%; 44,9% va 44,9%
trong khi hai khu du lich con lai it dwoc du khach
quan tim danh gia (Bang 2).

Yéu t6 gia dich vu: O ca 3 diém/khu du lich
sinh thai déu c6 do hai long vé gia dich vu kha cao
(danh gia tap trung & muac 4), tiép dén 1a mic 3
hodc 5, it & muc 2 va 1. Dich vu 4n u6ng, van tai va
gia tour duoc danh gia do hai long cao nhat & diém
du lich sinh thai Dan Xay, tiép dén la Khu Du lich
sinh thai Vam Sat va thap nhat & Khu Di tich lich
stt Chién khu Rimg Sac - Can Gio. Vé luu tra va
hoat dong vui choi, giai tri tai diém du lich sinh
thai Dan Xay va Khu Di tich lich st Chién khu

Rimg Sac - Can Gio cung dugc danh gia bang nhau
o mutc 4 (19,1%) nhung & muc 3 va 5 tai diém du
lich sinh thai Dan Xay 1a 12,4% va 9,0% cao hon
nhiéu so véi Khu Du lich sinh thai Vam Sat (chiém
6,7% va 4,5%), trong khi d6 Khu Di tich lich st
Chién khu Ring Sac - Can Gio c6 danh gia it nhat
& hoat dong vui choi, giai tri va khéng cé & dich vu
leu tri. Nhin chung, & ca 5 loai dich vu: An udng;
luu tra; van chuyén - van tai; hoat dong vui choi,
giai tri va du lich diém du lich sinh thai Dan Xay
déu vuot troi nhat véi téng mirc danh gia lan luot
44,9%; 45,0%; 44,9%; 45,0%; 44,9% (Bang 2).

3.1.3. Cdc yéu to cdu thanh ning lirc canh
tranh tai 3 diém/khu du lich sinh thai nghién cuu

Bang 3. Cac yéu t6 cdu thanh ning luc canh tranh tai 3 diém/khu du lich sinh thai (don vi tinh %)

TT biém Du | KhuDu Khu Di tich lich
2 Ll .. lich sinh | lich sinh stt Chién khu

Diem/khu du lich sinh thai th4i Dan | thaiVam | Rimg Sac- Can
Xay Sat Gio
1 Khi hau, thoi tiét 18,0 15,7 12,4
2 | Canh quan, thing canh, khu bao ton thién nhién 25,8 23,6 11,2
3 Khu hé dong - thuc vat 20,2 21,4 12,4
4 | Ditich lich st - van hoa 0,0 0,0 11,2
5 | Padang 4m thuc 20,2 16,9 10,1
6 | He thong phong &, luu tru 24,7 18,0 13,5
7 | Co so kinh doanh dich vu dn uong 19,1 18,0 14,6
8 | Phuong tién phuc vu hoi nghi, hoi théo, trién lam 38,2 11,2 4,5
9 | Bién bao hudéng dan du lich 24,7 12,4 18,0

Két qua diéu tra cho thay, Piém du lich sinh
thai Dan Xay vuot troi nhat voi 7/9 yéu to duoc
danh gia voi ty 1é cao nhat, 1/9 yéu t6 xép thir 2 va
1/9 yéu t6 khong co, thé manh la phuong tién
phuc vu hoi nghi, hoi thao, trién lam. Khu Du lich
sinh thai Vam Sat chi c¢6 1/9 yéu to6 duoc danh gia
cao nhat 1a khu hé dong - thuc vat, 6/9 yéu to xép
th 2, 1/9 yéu t6 x€p thit 3 va 1/9 yéu t6 khong co.
Con doi voi Khu Di tich lich stt Chién khu Rimg
Sac - Can Gio, thé manh 1a di tich lich st - van hoa,

ErEY

:::::

23.6

0.0 0.0 0.0 22 o0 0.0 0.0 0.0
Cong vien. khu giai tri Ba dang hoat Aong giai tri Giai trivé aem

More 1 Moe 2 Mire 3 Mire 4 =N

tuy nhién c6 dén 7/9 yéu t6 danh gia xép thir 3 va
1/9 yéu t6 xép thtt 2 (Bang 3). Méi diém/khu du
lich sinh thai c6 nhitng thé manh va diém yéu
riéeng, do d6 doi héi don vi quan ly du lich phai cé
chién lugc phat trién thé manh, cai ti€én, nang cao
chat luong, loai hinh dich vu, canh quan, moi
truong dé khic phuc nhimg diém yéu ma du
khach danh gia chura cao nham thu hat va phuc vu
tot hon cho du khach, tir d6 quang ba thuong hiéu,
hinh anh ctia tirng diém/khu du lich sinh thai.

2o

40.0
300
0.0 18.0
100 67 I
0.0 — .
Cac dia diém mua sam

Chit lrong san pham mua sdm  Pa dang trai nghiém mua sim

Mirc 1 = Mu Mure Mirc 4 mAEe S

Hinh 2. Pé4nh gi4 ctia du khach d6i véi cac hoat dong gidi tri (biéu d6 bén trai)
va cac mat hang nong san, thiy san (biéu do bén phai) tai huyén Can Gid
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Cac co so giai tri nhu cong vién, khu vui choi,
giai tri... & huyén Can Gio c6 rat it va don so, chua
phuc vu nhu ciu vui choi, gidi tri da dang cta
nguoi dan dia phuong va du khach, chi nhan duoc
muc danh gia tap trung & mac 1 (71,91%). Su da
dang cac hoat dong giai tri duoc danh gia c6 phan
kha quan hon (51,7% danh gia & mtc 2). Trong khi
do6, yéu to6 mua sadm cac mat hang nong san, thiy
san tai dia phuwong lai c6 nhitng danh gia khac

%

35.0
30.0 27.0

25.0 21.3
20.0
15.0
10.0
5.0
0.0

5.6
oo oo 1.1 0.0 - 0.0
Rat an toan Khéng dam bao an toan Chura that sw an toan
Din Xay ™ Vam Sit ®Rimg Sic
@
%o
30.0
25.8
25.0
20.2
20.0
15.7
15.0
10.1
10.0 9.0 7.9
_ 4.5 4.5
]
0.0 |
Co it gap Khong

Din Xay ®Vam Sat ®Rimg Sac

©

nhau cu thé: Vé dia diém mua sam duoc danh gia
tap trung & muc 4; tuy nhién vé da dang trai
nghiém mua sam duoc danh gia kha thap voi 50,6%
& muc 1 va 48,3% ¢ tong muc 2, 3; dang chu y la
chat luong ctia san phdm mua sam duoc du khach
danh gia cao véi phan 16n du khach hai long & muc
5 (47,2%) va 4 (32,6%), rat it danh gia & muc 2 va
khéng c6 danh gia & muec 1.

%%
40.0
350
30.0
25.0 22.5

20.0 16.9

15.0
10.1
10.0 9.0
5.6
5.0
0.0 0.0 0.0 -
0.0
Rit sach s& Qiia ban Chua sach s&

Dan Xay = 'Vam Sit = Rimg Sac

(b)

36.0

20,2

16.9
15.0
9.0
10.0 7.9
5.6
3.4
5.0 §
H ‘wmo []
0,0
Hai long Rat hai long

Khéng hai lang

Dén Xay MVam Sit MRimg Sac

(d)

Hinh 3. P4nh gia cta du khach vé: Cong tac quan ly vé an ninh trat tu (a); giir gin vé sinh méi truong
(b); tinh trang chéo kéo khach du lich (c); mirc d¢ hai long ctia khach du lich (d)

Tinh hinh an ninh, trat ty trén dia ban huyén
Can Gio duoc du khach danh gia 1a mot trong
nhitng diém dén than thién, hap dan, an toan.
Phan 16n danh gia day 1a mot diém dén rat an toan
(93,3%), mot phan nhé danh gid & mic chua that
st an toan (5,6%) va khong dam bao an toan
(1,1%), trong @6 diém du lich sinh thai Dan Xay
duoc danh gia rat an toan cao nhat voi 44,9%. Cong
tac gitr gin vé sinh moi truong tai cac diém tham
quan, c6 67 nguoi tra loi 1a rat sach sé (75,3%), 22
nguoi tra 10i 1a chwa duoc sach sé (24,7%) va khong
c6 danh gia & mic d6 qua ban, trong d6 diém du
lich sinh thai Dan Xay dugc danh gia rat sach sé
(36,0%). Vé van dé bi lam phién boi nhitng nguoi
ban hang rong, dn xin & ca 3 diém/khu du lich
sinh thai déu c6 phan 16n tra 10i 1a khong bi lam

phién (61,8%, trong d6 diém du lich sinh thai Dan
Xay duoc danh gia cao nhat), van con ty 1é nguoi
tra 10i 1a c6 gap (18,0%) va it gap (20,2%). Cac nha
quan ly can cha dong phoi hop véi chinh quyén
dia phuong, cac don vi liéen nganh dé€ giai quyét
hiéu qua tinh trang chéo kéo, deo bam du khach
dé tranh phat sinh tinh trang cuop giat, xam hai tai
san, dam bao an toan cho du khach. Vé muc do hai
long ctia du khach déi voi cac chuong trinh du
lich, phan 16n du khach tir hai long tré lén (55 du
khach hai long, chiém 61,8% va 4 du khach rat hai
long, chiém 4,5%), nguoc lai c6 dén 30 du khach
(33,7%) tra loi khong hai long. Trong do, diém du
lich sinh thai Dan Xay nhan dugc su hai long cao
nhat (36,0% hai long, 1,1% rat hai long, 7,9% khong
hai long; dong thoi co 39,3% lua chon cé quay tré
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lai, 5,6% khong quay trd lai), tiép dén 1a Khu Du
lich sinh thai Vam Sat (20,2% hai long, 3,4% rat hai
long, 9,0% khong hai long; 22,5% c6 quay tro lai,
10,1% khong quay trd lai) va cuoi cung 1a Khu Di
tich lich stt Chién khu Rung Sac - Can Gio (5,6%
hai long, khong co luwa chon rat hai long, 16,9%
khéng hai long; 11,2% c6 quay tré lai, 11,2% khong
quay tréd lai). Mot trong nhitng nguyén nhan dan
dén su khong hai ctia du khach ¢ Khu Di tich lich
stt Chién khu Rimg Sac - Can Gio 1a do su phién
toai ctia dan khi duoi dai dan dén su e ngai cta du
khach (95,0% du khach phan anh khong hai long vi
bi khi hoang da t4n cong, 14y trom do6 va mudn lay
lai d6 phai mua thitc an cho chung).

3.2. Céc loai hinh hoat dong du lich tai Khu
Du trit sinh quyén Rimg ngap min Can Gio

Khu Du trir sinh quyén Rimg ngap man Can
Gio véi 2 hé sinh thai dac trung 1a ring ngap man
va bién tao diéu kién rat thuan loi cho viéc phat
trién cac loai hinh du lich, dac biét du lich sinh
thai, ty trong kinh t€ ngay cang ting trong co ciu
kinh t€ huyén Can Gio. C6 4 hinh thitc du lich
gom: (1) Du lich nghi duong, vui choi, giai tri; (2)
Du lich da ngoai, kham pha thién nhién; (3) Du
lich tham quan, nghién cttu cac hé sinh thai; (4)

Du lich cong déng.

Béang 4. Pic diém va cac loai hinh du lich & 3 diém/khu du lich sinh thai

biém du lich | Khu Du lich | Khu Di tich lich st
biém/khu du lich sinh thai sinh thai Dan| sinhthai | Chién khu Rimg Sac
Xay Vam Sat - Can Gio
Téng dién tich tu nhién (ha) 47,53 1.406,82 1.939,57
Dién tich khai thac du lich (ha) 17,00 725,70 482,20
2o aA . ‘0 , 5 Nam Nam Nam
Bat dau hoat dong - quyét dinh cho phép (nam) 2013-2021 | 1999 - 2004 9004 - 2015
Ty trong | Nghi duong, vui choi, giai tri 10,0 10,0 3,0
(%) cac | Dangoai, kham pha thién nhién 30,0 75,0 65,0
loai hinh | Tham quan, nghién ctru hé sinh thai 55,0 7,0 32,0
dichvu | Du lich cong dong 5,0 8,0 0,0

Bang 4 cho thdy, Diém du lich sinh thai Dan
Xay c06 4 loai hinh du lich, trong d6 nghién cttu cac
hé sinh thai chiém ty 1é cao nhat (55,0%) va thap
nhat 1a loai hinh du lich cong dong (5,0%). Khu Di
tich lich stt Chién khu Rimg Séac - Can Gio c6 3 loai
hinh du lich, chiém ty lé cao nhat & da ngoai,
kham pha thién nhién (65,0%) va thap nhat 1a du
lich nghi duong, vui choi, giai tri (3,0%), khong
trién khai kinh doanh loai hinh du lich cong dong.
Khu Du lich sinh thai Vam Sat c6 4 loai hinh du
lich, trong d6 da ngoai, kham pha thién nhién
chiém ty lé cao nhat (75,0%) va thap & 3 loai hinh
con lai.

3.3. Co hoi viéc lam va thu nhép tir cac hoat
dong du lich dem lai cho cong déng dan cu

Két qua khao sat da ghi nhan miuc chi tiéu ctua
du khach phd bién tir 1 - 3 triéu déng, chiém 57,3%
(trong @6 cao nhat & diém du lich sinh thai Dan
Xay voi 25,8%), tiép dén 1a mic dudi 1 trieu dong,
chiém 30,3%, ty 1é thap & mutc 3 - 5 trieu déng
(7,8%) va 5 - 7 trieu dong (4,5%). Trong cac mic
chi tiéu trén, nhu cau chi tiéu vé viéc an udng la
cao nhat voi 28,4% (cao nhat & Piém Du lich sinh
thai Dan Xay voi 13,3%) va thap nhat 1a chi tiéu cho
hoat dong thué hudéng dan vién ban dia véi 6,7%
(Bang 5).

Bang 5. Dic diém chi tiéu va céic loai hinh dich vu & 3 diém/khu du lich sinh théi (don vi %)

biém du | KhuDu | Khu Ditich lich
e L .. lich sinh | lich sinh | st Chién khu
Biém/Ihu du lich sinh thai thai Dan | thai Vam | Rimg Sac-Can
Xay Sat Gio
Mtic chi tiéu ciadu | Duéi 1 triéu 14,6 9,0 6,7
khach cho du lich T 1- 3 triéu 25,8 20,2 11,2
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(dong/luot khach) Tt 3 -5 triéu 1,1 2,2 4,5
Tw 5 - 7 triéu 34 1,1 0,0

Vé tham quan 8,1 4,9 4,6

Muc dich chi tieu ’!‘huéAlph(\)ng nghi 9,5 7,0 49
cta du khach cho du An uorjg — 13,3 91 6,0
lich Mua sam qua ting 5,3 4,6 3,9
' Thué phuong tién 4,2 4,2 39
Thué huéng dan vién ban dia 1,8 2,8 2,1

Nhu cau mua sam bé tht cong, my nghé 71 51 6,1
qua tang cta du bac san, nong san 21,4 17,3 11,2
khach Nhimg vat phdm khac 12,2 13,3 6,1
Dich vu luu tra 10,8 0,0 0,0

) o Dich vu van chuyén 3,1 7,7 12,3
L,Cni‘; hoii;lh;f;f)‘;r;g Dich vy an uéng 12,3 10,8 20,0
hoat déng du lich Cung ung nong san, thay san 18,5 12,3 15,4
o ' Kinh doanh hang luu niém 0,0 7,7 4,6
Dich vu huong dan vién ban dia 1,5 3,1 1,5

Nhu cidu mua sam qua tang tir huyén Can Gio
ctia du khach chiém 50,0% 1a cac loai dac san, nong
san, thuc phdm cta dia phuong dat tiéu chuén
OCOP; 18,4% 1a do thti cong, my nghé va 31,6% la
nhitg vat pham khac. Cé 6 loai hoat dong cung
ung dich vu du lich chinh bao gém: Luu trg; van
chuyén; an uéng; cung ung nong san; thiy san;
kinh doanh hang luu niém va huéng dan vién ban
dia, trong d6 dich vu an uong chiém ty lé cao nhat
voi 43,1%. Bén canh do6, nguoi dan c6 hoat dong
sinh ké gan lién véi tai nguyén rimg (123 ho nhan
khoan bao vé rimg va cac ho san xuat) cht yéu thuc
hién cac hoat dong danh bat, nuoi thay hai san
duoc wa chuong nhu: Tom, ca, cua, hau... déu tham
gia cung tng cho du khach. Cac loai dac san duoc
du khach yeu thich 1a san phdm danh bat, nuoi
trong, san xuat, ché bién mang dac trung cta huyén
Can Gio nhu: Tom kho (49,4%), kho ca dira 1 nang

(55,1%), cac loai kho 1 nang khac (62,9%), hai san
tuoi song (36,0%), mat dira (18,0%), xoai cat (9,0%)...
biéu nay cho thdy, hé sinh thai rimg ngip min
doéng vai tro quan trong trong viéc hinh thanh cac
san phdm cung tmg cho nganh du lich va tao thém
thu nhap cho nguoi dan dia phwong.

3.4. TAam quan trong ctia tai nguyén rimng doi
v0i cac hoat dong du lich

Tai nguyén thién nhién va da dang sinh hoc
trong Rimg ngap man Can Gid bén canh cac gia tri
van hoa, di san, cong dong con 1a doi twong dé phuc
vu va thu hat khach du lich, tir @6 tao ra thu nhap
cho nguoi dan dia phuong. O ca 3 diém/khu du lich
sinh thai, phan 16n danh gia cia du khach déu cho
rang, cac yéu to tai nguyén rimg ¢ moi quan heé
chat che (tir 12,4 - 25,8%) dén rat chat che (tw 5,6 -
20,2%) doi voi cac hoat dong du lich (Bang 6).

Bang 6. P4nh gia méi quan hé gitra cac yéu t6 tai nguyén rimg dén hoat dong du lich & 3 diém/khu du

lich sinh thai (don vi tinh %)
Khi hau, thoi tiét Canh quan, thang canh Khu hé dong - thuc vat
Mitc do

1123|415 213145 ]1]l2|3|4]5

biém dulichsinh | 31 oo | 341180 | 202 00| 0067|258 2 00| 1145202191

thai Dan Xay 4
KhuDulichsinh | o1 50 | 451157 | 101 | 1.1]00] 1.1]236] 67 | 00| 11|11 |213] 90
thai Vam Sat
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Khu Di tich lich st
ChiénkhuRiung | 0,0 1,1 | 2,2
Sac - Can Gio

124 | 6,7

0,0

0022|112 90 [00|34|1,1|124| 56

Ghi chu: Nhan dinh cua khach du lich vé moi quan hé giita cdc yéu to tai nguyén rung dén hoat
dong du lich: (1) Khong cé quan hé, (2) It ¢ quan hé, (3) C6 mdi quan hé, (4) Quan hé chat ché va (5)

Quan hé rat chat ché.

Két qua khao sat nhitng hoat dong cung tmg
dich vu du lich phu thugc vao 6 yéu t6 tai nguyén,
moi truong cu thé: (1) canh quan thién nhién (65
ho, chiém 100,0%), (2) nguén loi thay san (30 ho,
chiém 46,2%), (3) dién tich mat nuoc nuoi thiy hai
san (25 ho, chiém 38,5%), (4) nhiét do, thoi tiét (50
ho, chiém 76,9%), (5) ngudn thic an tu nhién (35
ho, chiém 53,8%) va (6) da dang sinh hoc (45 ho,
chiém 69,2%). Cac yéu t6 dia hinh, khi hau, thoi
tiét, thuy van, tai nguyén nudc ciing anh hudng
dén dich vu luu tra, van chuyén du khach. He sinh
thai rimg, bién va nong nghiép 1a noi nuodi duong,
ngu truong danh bat, moi truong nudi trong cac
loai thty hai san, dic san, cung cip ngudn nguyén
vat liéu san xuat cac san phadm dic san, dic trung
cua dia phuong.

3.5. Tac dong cha cac loai hinh hoat dong du
lich dén cong dong va tai nguyén rimg

Két qua khao sat cho thay, co 39/65 ho
(60,0%) cho rang khi du lich phat trién da anh
hudng tich cuc, nang cao thu nhap, cai thién doi
song, 19/65 ho (29,2%) tra 1oi anh hudng tiéu cuc,
gay 6 nhiém moi truong song va 5/65 ho (7,7%) tra
1oi mac du hoat dong du lich phat trién gitp tang
thu nhap, cai thién cudc song ctia nguoi dan
nhung gay 6 nhiém moi truong. Qua dé cho thay,
co6 8 tac dong tich cuc nhu sau: (1) Thoéa man nhu
cau duoc kham pha, tham hiém thién nhién, tim
hiéu vé hé sinh thai rimg, chiém 88,8%; (2) Giup
ting cuong suc khoe, chiém 69,7%; (3) Giup giai
tda ciang thang, tao cam giac thu gian, chiém
62,9%; (4) Nang cao y thurc, hiéu biét va tinh yéu
doi voi thién nhién va moi truong, chiém 74,2%; (5)
Tang thém hiéu biét vé cac dia diém voi cac he
sinh thai doc ddo, chiém 50,6%; (6) Hiéu vé su tac
dong qua lai gitta cac hé sinh thai véi nhau va véi
cudc song ctia con nguoi, chiém 37,1%; (7) Tiép
thu duoc nhiéu nén van héa doc dao, co su hiéu
biét vé phong tuc tap quan va cac lang nghé tha
cong truyén thong, chiém 31,5%; (8) Khong ton

qua nhiéu chi phi khi di du lich, chiém 13,5%. Du
lich sinh thai c6 5 tac dong tich cuc, gop phan: (1)
Nang cao y thttc bao ton, gitr gin ngudn tai nguyén
thién nhién, chiém 98,5%; (2) Tao viéc lam va cai
thién thu nhap, chiém 92,3%; (3) Cung co long tu
hao va tinh yéu d6i véi noi ho sinh ra va 16n lén,
chiém 84,6%; (4) Quang ba hinh anh dep cta qué
huong, dia phuong, chiém 75,4%; (5) Gitt gin va
phat huy cac truyén thong van hoéa, phong tuc tap
quan, lang nghé thi cong... chiém 56,9% (Hinh 4).

%o
70.0

60,0
60.0
50.0
30
40.0
202
30,0
19
20.0
7,7
10.0 s 31 2
0.0 - |

Anh huong tich Anh hwéng tiéu  Ting thu nhap Khéng anh
nhung gy & huéng
nhiém

Hinh 4. Danh gia tac dong ctia nganh du lich tai
huyén Can Gio

= Tong

Sého

cue cue

Voi dinh huéng va chién luoc phat trién du
lich sinh thai bén vimng trong Khu Du trit sinh
quyén Ring ngap man Can Gio, long ghép cac
chuong trinh gido duc vé y thic trach nhiém bao
vé moi truwong, tai nguyén thién nhién cho du
khach va cong déng da giap chinh quyén dia
phuong tiét kiém duoc ngudn ngan sach chi tra
cho cong tac truyén thong, gido duc moi truong,
nang cao hiéu qua quan ly, bao vé rimg va bao ton
da dang sinh hoc.

Mait khac, du lich sinh thai cing gay ra tac
dong tiéu cuc dén tai nguyén rimg va cong dong
nhu su thay d6i, xdo tron moéi truong tu nhién, anh
hudng dén tap tinh, moéi truong séng cua cac loai
sinh vat, suy thoai tai nguyén, 6 nhiém moi
truong. .. tai cac diém/khu du lich sinh thai véi cac
nguyén nhan chinh la xa rac thai btra bai cta du
khach, chiém 76,9%; chat thai tir cac phuong tién
van chuyén, chiém 49,2%; xtt ly chat thai khong
dung quy dinh, chiém 46,2%; khai thac qua mic
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lam san ngoai g6, chiém 38,5% va xay dung cac
cong trinh phuc vu, chiém 15,4%... Ngodi ra, su tap
trung lwong 16n du khach va dich vu da gay ra tinh
trang un tac giao thong tai cac khu vuc bén pha
vao cac dip 1&, tét mau thudn nay sinh gitta cong

déng voi du khéch; gia ting té nan, tai nan giao
thong mat trat tu an toan xa hoi...

3.6. Phan tich SWOT cuia st dung tai nguyén
thién nhién vé6i thu nhap ho

Bang 7. Két qua phan tich SWOT vé quan hé giira sinh ké va tai nguyén rimg

S: Piém manh

W: Diém yéu

- Pa dang hé sinh thai, da dang sinh hoc.

- Vi tri dia ly, tai nguyén, dia hinh (song, ring, bién, nui, di
tich lich st - van hoa).

- Nhan thtc, hiéu biét vé phap luat, tAm quan trong va vai
tro cta hé sinh thai ritng ngap man ctia cong dong va du
khach ngay mot nang cao.

- Nguén nhan luc doi dao phuc vu va cung tng san phidm
dich vu 1a luc luong quan ly, bao vé ring, nguoi dan git
rimg va cong dong dan cu.

- Cac don vi du lich da c6 nhiéu kinh nghiém quan ly, diéu
hanh hoat dong kinh doanh, cung tmg dich vu, thiét ké
tour tuyén tham quan...

- Chua c¢6 quy hoach, dinh huong phat trién
kinh té - xa hoi du lich t6ng thé toan huyén.

- Mang ludi két noi, ha tang giao thong,
dich vu con han ché.

- Nhan dién ctia du khach vé san pham
du lich chua cao, san phdm du lich con
don diéu, chua da dang, chua hap dan.

- Chua c6 co s phap ly @é khai thac, dau tuw
cac co so ha tang trong rimg phong ho.

- Trinh d¢ va ky nang nghiép vu du lich
cua doi nga lao dong chua dap tng duoc
yéu cau phat trién va hoi nhap.

O: Co hoi

T: Thach thac

- Nguén luc, bdo vé moi truong tot.

- Tiém luc 16n 1a rimg ngap man lon nhat nudc.

- Nhiéu chuong trinh, dé an, k€ hoach cu thé dau tu phat trién
huyén Can Gi¢ ctia thanh phé H6 Chi Minh.

- Co hoi tang trudng nguodn du khach (noi dia va quéc té)
gan voi xu huong thue hanh du lich xanh va tieu ding san
phdm ctia dia phuong.

- Tai nguyen thién nhién, da dang sinh hoc, ban sic van
hoa, tin nguong da dang, dic sac.

- Nhiéu nha dau tu, doanh nghiép tu nhan dau ti phat trién

- Chiu sttc ép canh tranh tir cAc san phdm du
lich tiong déng thuoc khu viuc Nam bo

- Ap luc tr du lich dén moi truong, doi
song cta sinh vat, giam sut tai nguyen.

- Gin git va phat huy danh hiéu khu du
trir sinh quyén thé gioi.

- Khai thac qua mtrc thity hai san gan bo,
lam san ngoai go.

- Tac dong cua bién d6i khi hau gay anh
huong tiéu cuc dén hé sinh thai rimg va

kinh té€ bién, du lich sinh thai.

sinh ké nguoi dan, hoat dong du lich.

3.7. Bé xuit giai phap giam thiéu cac tac dong
déi voi tai nguyén rimg va thuc ddy phat trién hoat
dong du lich sinh thai

Can trién khai quy hoach, nang cidp ha tang
giao thong va dich vu, xay dung san pham du lich
dac thu, nang cao chat lwong cac san phdm; day
manh cong tac truyén thong gido duc, giang day
nang cao nhan thic, trach nhiém ctia nguoi dan
dia phuong va du khach vé y thic bao vé moi
truong dé phat trién du lich gan véi bao ton tai
nguyén; phat trién mang luoi thu gom rac va hé
thong xtt ly chat thai; ti€p tuc trién khai, nhan rong
mo hinh quan 1y méi truong dua vao cong doéng;
khuyén khich nguoi dan, du khach khong st dung

san phdm nhua dung 1 1an, st dung cac san phidm
than thién véi méi truong.

Xay dung thuong hiéu, san pham du lich dac
thi; ddy manh truyén thong, quang ba; tuan tha
cac quy dinh vé bao vé moi truong trong kinh
doanh du lich va dich vu; nang cao y thtc, trach
nhiém ctia nguoi lao dong, du khach vé bao vé moi
truong.

Khuyén khich cong dong tham gia phat trién
cac loai hinh du lich bén vimg (du lich sinh thai,
du lich cong dong), tao ra cac san phiam du lich
dic thu mang dam ban sidc va cé gia tri cho dia
phuong; khuyén khich nguoi dan tu hao va ty giac
trong cong tac bao téon ban sic van hoa; tham gia
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cac lop dao tao, bdi duong ky nang, kién thic
chuyén mon vé du lich, bdo vé tai nguyén, moi
truong, tiéu dung than thién...

4. KET LUAN

Trong Khu du trir sinh quyén Rimg ngap man
Can Gio c6 3 don vi dang truc tiép khai thac du
lich sinh thai véi 4 loai hinh du lich gém: Du lich
nghi duong, vui choi, giai tri; da ngoai, kham pha
thién nhién, du lich mao hiém; tham quan, nghién
ctru cac hé sinh thai va du lich cong dong. Cung
tng 6 nhom hoat dong chinh la: Dich vu luu tru;
van chuyén; dn uong; cung tng nong - thay san,
kinh doanh hang luu niém; huéng dan vién ban
dia. Nganh du lich chiu su phu thuéc rat lon doi
v0i cac yéu to nhu: Canh quan thién nhién, nguon
loi thay san, dién tich mat nudc nuoi trong thiay
san, nhiét do, thoi tiét, nguodn thuc an trong tu
nhién, tinh da dang sinh hoc. Su phat trién du
lich, dac biét 1a cac loai hinh du lich gan voi tai
nguyén thién nhién gitp mang lai nhitng nguon
loi kinh té to 16m, tao co hoi viec lam, nang cao
thu nhap, dan tri, stc khoe va cai thién doi song
vat chat, tinh than cho cong dong dan cu. Phat
trién du lich trén dia ban huyén Can Gi¢ c6 nhiéu
tac dong tich cuc cho nguwoi dan ma quan trong
nhat 12 tao ra cac hoat dong sinh ké 6n dinh, gia
tang nguon thu nhung van con ton tai mot s6 han
ché vé cong tac quan ly, bdo vé moi truong, an
ninh trat tu.

Nhirng loi ich ctia du lich sinh thai khong chi
bao gom loi ich vé kinh t€ ma con la nhimg gia tri
vé van hoa, xa hoi va quan trong nhat chinh 1a
nhitng tac dong tich cuc doi voi moi truong tu
nhién. Can trién khai quy hoach cho phat trién du
lich sinh thai, nang c4p ha tang giao thong va
dich vu, xay dung san pham du lich dac thu, nang
chuén cac san phdm du lich, ddy manh cong tac
truyén thong dé phat trién du lich cho huyén Can
Gio dé dua con nguoi dén gan hon, yéu quy va
biét bao ve thién nhién. Vi vay, can phai c6 huong
phat trién dung dan va phu hop, theo dinh huoéng
phat trién du lich xanh va bén vitng gin voi bao
ton dé han ché t6i da nhitng tac dong tiéu cuc va
gia tang loi ich caa chung do6i véi cudc song cua
nguoi dan.
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IMPACT OF TOURISM ON FOREST RESOURCE MANAGEMENT
IN CAN GIO MANGROVE BIOSCOPY RESERVE

Huynh Duc Hoan', Le Thi Phuong Quyen’, Dang Ngoc Hiep', La Vinh Hai Ha®
!Can Gio Protection Forest Management Board

?Nong Lam University of Ho Chi Minh city
Summary

Can Gio Mangrove Biosphere Reserve has strengths in mangrove ecosystems, sea, agriculture,
culture and beliefs... creating favorable conditions for developing agriculture - forestry - fishery,
small - scale industry, tourism and services. Using the method of inheriting data and sociological
survey tools on tourists and tourism service providers, SWOT analysis assesses the impact of
tourism on forest resources, environment, forest management and conservation, thereby
promoting strengths and solutions to minimize negative impacts. The research area has 3 eco -
tourism spots/areas with 4 types of tourism exploited including resort, entertainment, recreation
(22.0%); picnic, nature exploration; adventure tourism (46.0%); sightseeing, studying ecosystems
(21.3%) and community tourism (10.7%). The service supply system includes 6 main groups of
activities: Accommodation services (10.8%), transportation (23.1%), food and beverage (43.1%),
agricultural and aquatic product supply (46.2%), souvenir business (12.3%) and local tour guides
(6.1%). Tourism services depend heavily on resources, environment, weather and biodiversity,
with 9 factors constituting competitiveness at 3 tourist destinations/areas. Dan Xay Ecotourism
Site is considered the most outstanding. The study has identified strengths, weaknesses,
opportunities and challenges and proposed solutions for state management agencies, businesses
and people to develop sustainable tourism.
Keywords: Can Gio, ecotourism, biosphere reserve, mangrove forest, livelihood.
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