KHOA HOC CONG NGHE
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TOM TAT

Cu hoang sin ¢6 (Smallanthus sonchifolius) c6 ham lwong duong fructooligosacaride (FOS) cao.
Sau khi thu hoach, duong FOS c6 trong cti dé bi thiy phan thanh cic duong tu do, din dén that
thoat duong FOS. Do vay, viéc xit Iy ¢t hoang sin ¢d sau thu hoach 1a can thiét dé 1am giam su
thity phan duong FOS. Muc dich ctia nghién ctu nay xac dinh cac diéu kién ctia phuong phap
chan két hop véi phu gia va say kho nguyén liéu nham leu gitt duomg FOS trong ¢t hoang sin ¢o
sau khi thu hoach. Cii hoang sin ¢é rita sach duoc cét lat day khoang 1,5 mm x 0,5 mm va chan
bing hoi nuéc nong 95°C chira 0,2% axit ascorbic va 0,5% canxi clorua trong 6 phut. Két thic qua
trinh chén, 1at ¢t duoc lam lanh nhanh dén nhiét do phong va siy kho bang may sdy déi huu &
nhiét do 65°C. Két qua khi sir dung cac diéu kién xit Iy nguyén liéu thich hop da lueu gitt ham
lugng FOS dat 85,23% va duong khit ting 35,9% so véoi FOS va duomg khix c6 trong nguyén liéu ci
tuoi. Viéc Iuu gitt ham luong FOS cao sau khi thu hoach trong cti gép phan nang cao hiéu qua
chiét xuat, tinh ché FOS va san xuat thue pham chitc niang chira prebiotic.

Tt khéa: Hodng sin o, chan, duong khir, fructooligosacaride, sdy kho, Smallanthus sonchifolius.

1. DAT VAN DE

Hoang sin ¢6 hay con goi la cay siam khoai -
Yacon (co tén khoa hoc Smallanthus sonchifolius)
la cay thuc vat co6 hoa thudc ho cuc Asferaceae.
Theo dong y, ctt sdim hoang sin c¢o ¢o tac dung loi
tiéu, gidi nhiét co thé, giam luong dudong huyét
trong mau, c6 thé an séng ct hodc siy khé ngam
ruou, lam tra, mut, nudc uong... [1]. Tai Viét Nam,
cay hoang sin ¢6 duoc trong nhiéu tai mot so
huyén cia tinh Lao Cai, Ha Giang, Yén Bai, Lam
béng... Tinh dén nam 2021, téng dién tich trong
hoang sin ¢6 1a 142 ha, v6i san luong thu hoach
khoang 3.600 tian ci/nam [2]. Trai nguoc voi hau
hét cac loai c di trir tinh bot co thé an duoc,
carbohydrate trong cti hoang sin ¢é chiém 10 - 20%
chat kho, cht yéu & dang oligofructans hoac
fructooligosacaride (FOS). FOS c6 trong ci ¢6 thé
dat toi 6,4 - 70% chat kho (0,7 - 13,2% khoi luong
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tuoi), carbohydrate khac la fructose, glucose va
sucrose [3].

Ct hoang sin ¢6 ¢6 ham lugng nudce cao (80,9 -
92,5%), dé bi thoi rita va kha nang phéan hay sinh
hoc cao [4]. Trong thoi gian bao quan ct hoang
sin ¢o, dac biét phoi ctit dudi anh ning mat troi,
duong FOS c6 xu huéng thiy phan thanh sucrose
va duomg khir (glucose va fructose), ct sé co vi
ngot dam hon so voi khi méi thu hoach. Qua trinh
thay phan FOS dién ra nhanh hon trong nhimg
ngay dau tién sau khi thu hoach, téng ham luong
oligofructan trong cii c6 thé giam 41% sau hai tuan
béo quan & 25°C [5].

Xt ly so bo nguyén liéu sau khi thu hoach
duoc cho Ia mot bude quan trong trong ché bién,
thuong dugc tién hanh truoc khi thanh trung hoac
dong lanh dé tranh giam chat luong va thay déi
mau sic ci. Cho dén nay, stt dung hoi nudc hoidc
nuoc nong dé chian duoc st dung réng rai vi tinh
don gian va kinh té. Chan ciing c6é thé duogc sir
dung dé vo hiéu hoa cac enzym gay ra qud trinh
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khtt polyme ciia polysaccharides. Tuy nhién, chan
trong nudc nong kéo dai sé lam that thoat dang ké
lugng duong hoa tan [6]. Bén canh d6, phuong
phap sdy kho nguyén liéu cting 1a mét cach d@é
tranh st phan hay FOS dién ra trong qua trinh bao
quan va van chuyén ct hoang sin ¢6 sau thu hoach
[71.

Viéc xir Iy nguyén liéu sau thu hoach 1a can
thiét nham giam su that thoat duong FOS va giam
kha nang hinh thanh cic duong tu do. Do do, muc
tiéu ctia nghién cttu nay la danh gia anh hudng cta
cac diéu kién xr ly chan két hop véi phu gia va sy
nham lueu giir duong FOS trong ct hoang sin co.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

Cu hoang sin ¢6 thu tai huyén Bat Xat, tinh
Lao Cai, loai cit 10 thang tudi. Ci dugc lam sach
bo cac vét thoi hong va lam kho bé mit, sau dé
bao quan trong ti lanh (8 + 2°C) cho dén khi st
dung.

2.2. Phuong phap nghién ciru
2.2.1. Phuong phdp xit Iy nguyén liéu

Ct hoang sin ¢6 duoc rira sach, got vo va cat
thanh lat day khoang 1,5 mm x 0,5 mm. Lat ca
dugc chan trong nudc soéi hodc chian bing hoi
nudc néng co6 bd sung phu gia. Sau khi chan, mau
duogc 1am lanh nhanh bang nuéc lanh dén nhiét do
phong va sdy kho bang thiét bi siy déi luu trong
phong thi nghiém [8]. Mau kho duoc nghién nho,
trich ly va phan tich ham luong duong tong, duong
khit va duong FOS.

222 Khio sdt phuong phap chan cu hodng
sin co

Chan bang hoi nudc nong: St dung néi c6 nap
day va gié luoi cach day nai it nhat 7,5 cm, dé nuéc
cao 2,5 - 5 cm vao néi. Dat 1at cat ci vao gio, dan
déu thanh mot lop dé hoi nudc tiép xuc toan bo ct.
Khao sat nhiét do trong khoang 80 - 100°C, thoi
gian 4 - 10 phut. Chi tiéu danh gia 1a ham luong
duong con lai trong mau phan tich. Chan bing
nuéc nong: Chan trong nudc séi 100°C voi ty 1é
mau : nudc la 1: 5 (w/v). Ca duoc dit trong gid
chén va nhung vao nudc dang so6i, thoi gian chan 5
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phut. Chi tiéu danh gia 1a ham luong duong con lai
trong mau phan tich.

2.2.3. Xdc dinh danh huong cua ty Ié phu gia co
trong nuoc chin

Cac chat phu gia thuc phim (axit ascorbic va
axit citric) va ty 1& (0,1 - 0,2%) c6 trong dung dich
chan va két hop voi mudi CaCl, (0,05 - 0,2%), hoac
NaCl 3% duoc khao sat trong nghién ctu nay. Mau
doi chimg 1a nguyén liéu dugc chan voi nuéc
khoéng co chat phu gia. Sau khi chén, tién hanh rtra
lat ct nhiéu lan bang nuéc may, kiém tra nhanh
bang gidy quy tim trén bé mat lat ¢t cho dén khi
khong con axit. Xac dinh ham lugng duong co
trong mau phéan tich.

2.2.4. Xdc dinh nhiét do chéan va thoi gian chéan

Khao sat anh hudng ctia nhiét dé nuoc chan
dén si thay déi ham lwong duong trong et hoang
sin c6, thi nghiém duoc tién hanh & cac nhiét do
khac nhau tir 85 - 100°C, thoi gian 5 phit. Anh
huong clia thoi gian xtr Iy dén s thay déi ham
lwong duomg trong ci hoang sin cé: Thi nghiém
duoc tién hanh & céc thoi gian chin khac nhau ti
4 -10 phdt véi nhiét do cé dinh 1a 95°C. Chi tiéu
danh gia la ham luong FOS con lai trong mau
phén tich.

2.2.5. Xdc dinh nhiét do va thoi gian siy

Mau sau khi chan, tién hanh khao sat nhiét do
siy khac nhau & 50, 60, 65 va 70°C trong 5 gio.
Mau déi ching 1a miu khéng chan duoc say kho &
70°C. Chi tieu danh gia 12 ham lugng duong khir,
duong FOS va do 4m cuoi cling.

2.2.5. Plirong phdp trich ly duong FOS va
duong tong, ki

Mau ca hoang sin ¢6 sau khi xir Iy duoc xay
nho biang may xay trong 3 - 5 phat (kich thuéc hat
< 300 pm). Can khoang 10 g mau va thém 400 ml
nudc nong 80°C. Trich ly duong & nhiét do 80°C
trong 15 phit trén may khudy co 6n nhiét. Sau do,
dich trich dugc lam ngudi bang nudc lanh dén
nhiét do phong va loc dung dich qua gidy loc, bo
ba. Dich loc duge bao quan trong ti dong (-20°C)
cho dén khi phan tich duong téng, duong khir va
duong FOS [9].
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2.3. Phuong phap phan tich

2.3.1. Phuong phdp xdc dinh ham luong
fructooligosaccharide

Ham luong FOS duge phan tich bang phuong
phap quang phé st dung KIT fructan thuong mai
K-FRUC Kit, hing Megazyme - Ireland [10]. Cac
quy trinh phan tich do nha san xuit dé xuat duoc
tuan tha nghiém ngat va ham lugng duong FOS
duoc tinh toan va biéu thi bang phan tram (%) khoi
lwong. Ham luong FOS duoc tinh theo cong thic
sau:

FOS %w/w) = AAxFx 5x25x§x 1’:3(: X
1 182
ﬁXEXD (1)

Trong d6: AA 1a dé hap thu mau — d¢ hap thu
mau trang; Fla hé sé chuyén déi gia tri do hap thu
thanh pg D-fructose (=54,5 mg D-fructose)/(do
hap thu ctia 54,5 mg D-ructose); 5 1a hé s6 dé
chuyén déi tir 0,2 ml trong phan tich thanh 1,0 ml;
251a thé tich chat chiét dugc sit dung (ml); ;—': 1a

0,2 ml duoc 14y tir 1,1 ml dich phan hiy enzyme dé
phén tich; W1la khéi lwgng ciia mau chiét (mg); g

la hé so dé biéu thi fructan duéi dang phan tram

khéi luong mauy; wlm la hé s6 dé chuyén ddi tir g

162 o UL ST
sang mg; =— la hé s6 dé chuyén déi tir D-fructose
180

tu do thanh anhydrofructose va anhydroglucose; D
1a do pha loang thém cta dich chiét mau.

2.3.2. Phuong phap xdc dinh ham lirong duong
kit va duong tong

Ham luong duong khir va duong téng duoc
xac dinh theo phuong phap Miller (1959) [11]. Lay
5 ml dich mau bé sung 6,5% H,SO, dam dac thuy
phan 1 gio & 100°C. Mau thay phan sau dé duge
trung hoa vé pH 6,0 biang Na,CO, tinh thé. Tiép
theo, 0,5 ml dich mau dugc thém vao 0,5 ml dung
dich DNS (6,5 g 3,5 - dinitrosalicytic axit + 325 ml
dung dich 2M NaOH + 45 g glycerol hoa tan va
dinh mtc voi nuoe cat thanh 1.000 ml) réi dem
thay phan & 100°C thoi gian 5 phut, két thic phan
ung lam ngudi nhanh va do dé hap thu quang &
budc song 575 nm. Lugng duong khir sau do duoc
xac dinh thong qua dudng chuin glucose (g
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glucose/100g khoi luong kho. Luong duong tdng
duogc tinh theo cong thic:

TS (%) =RS = 0,88 (2)

Trong do: TS la duong tong; RS la luong
duong khir o trong dich phén tich.

2.3.3. Xdc dinh cdc chi tiéu hoa hoc khac

- Xac dinh ham 4m theo phuong phap sy kho
& 105°C dén khéi luong khong déi [12].

- Phuong phap xic dinh ham luwong protein
theo phuong phéap Bradford (1976) [13].

- Phuong phap x4c dinh ham luong chat hoa
tan, do do Brix bang chiét quang ké (0 - 32°Brix),
theo phuong phap so 932.12, AOAC (2000) [14].

- Phuong phép xac dinh ham lugng chat béo
tong so trong san phim tinh bot theo TCVN 9938:
2013 [15].

- Do axit chudn do6 biang dung dich natri
hydroxit theo phuong phap so6 942.15, AOAC
(2000) [14].

- Do pH duoc xac dinh bang may do pH theo
phuong phap s6 981.12, AOAC (2000) [14]

2.3.4. Phuong phap xi Iy sé liu

Cac két qua nghién cteu 12 gia tri trung binh +
gia tri sai s6 (SE). S6 liéu cua tat ca cac thi nghiém
duogc xit Iy bang phan tich phuong sai mot chiéu
One way ANOVA - phan mém SPSS phién ban 16,
tai mure y nghia P<0,05. St dung tuong quan Tukey
dé dé so sanh két qua gitra cac thi nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Xac dinh thanh phén héa hoc ct hoang sin

Iy

CO

Xac dinh thanh phan héa hoc ctt hoang sin ¢
twoi sau thu khi thu hoach trinh bay & bang 1.

S6 lieu & bang 1 cho thdy, ham luong nude 1a
thanh phan chi yéu trong cti hoang sin c6, d¢ 4m
ban d4u ctia nguyén liéu khoang 81,7 = 0,64%. Doi
voi ham luong chat hoa tan, dich chiét co gia tri
12,0 + 0,46°Brix, két qua nay pht hop nghién ctu
cua Manrique va cs (2005) [16], theo d6 dich chiét
c6 gia tri tir 8 - 12°Brix. P6i voi do axit trong ci
hoang sin c6 tuoi dat 1,57 + 0,56 ml/100 g, do pH
la 6,5 £ 0,12. Cia hoang sin ¢6 ¢o ham luong
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protein (1,09%) va chit béo (0,08%) thap. Pay ciing
la dac diém chung ctia tat ca cac loai dich chiét tir
ctt hoang sin ¢6 da duoc bao cdo. Két qua phan
tich duong téng dat 77,84 + 0,25%, duong khir dat
12,62 = 0,05% va FOS dat 64,8 = 0,26%. Theo

nghién ctu cia Campos (2016) va Maria (2018),
ham luong FOS dao dong tir 6,4 - 70% chat kho, su
thay doi ctia FOS c6 thé do giéng cay trong, thoi
gian thu hoach va diéu kién bao quan sau thu
hoach [3, 17].

Bang 1. Thanh phin héa hoc cii hoang sin ¢6 tuoi

Thanh phan Ham luong Thanh phan Ham luong

Do am (%) 81,7+ 0,64 Protein (%) 1,09 + 0,03

b6 axit (ml/100 g) 1,57 £ 0,56 Puong téng (% chat kho) 77,84 £0,25

pH 6,5+ 0,12 Puong khir (% chit kho) | 12,62+ 0,05

Ham luong chat hoa tan (°Bx) 12,0 + 0,46 Puong FOS (% chat kho) 64,8+ 0,26
Ham luong chat béo (%) 0,08 + 0,02

3.2. Anh huéng ctia phuong phép chin dén
ham luong duong co trong ¢l hoang sin co

Dbé lua chon phuong phap chin, nguyén liéu
duoc tién hanh chan bang hoi nuéc néng va chan
bang nudc soi voi nhiét dé 1a 100°C trong 10 phuit.

Mau dé6i ching 1a nguyén lieu khong chan duoc
dé & 30°C trong 60 phut. Mau sau qua trinh chan
dugc siy kho & 65°C trong 5 gio. Két qua phan
tich ham lugng duong dugc thé hién & bang 2 va
hinh 1.

Bang 2. Anh hudng ctia phuong phap chin tdi ham lupng dueong trong ¢t hoang sin co

Chan bang hoi nuéc néng 65,66 + 0,07 13,27 +0,08" 52,01+ 0,05
Chan béng nuoc soi 64,47 + 0,64° 154 + 0,29¢ 485+ 0,16°
Doi ching 66,04 + 0,35" 12,374 + 0,03 52,99+ 0,11°

Ghi chi: Ham luong duong dwoc biéu thi bang gid tri trung binh + SE (Stardard Error) trén co so
khoi Inong kho; cédc chir cdi viet nho khdc nhau trong cung mot cof biéu thi khdc biét co y nghia (p

<0,05).

(A)

Hinh 1. Lat cit ct hoang sin c6 sau khi sdy kho
(A) Péi chimg; (B) Chan bang nuoc séi: (C):
Chan bang hoi nuéc nong
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Nghién ctru cho thdy cac gia tri thu dugc doi
voi duong tong, duong FOS va dudng khir ctia mau
chin va khéong chan con lai trong ct sau xit ly
(Bang 2). Ham luong dudng tong giita hai phuong
phap chan va mau do6i chimg khéng cé su khac
biét (P= 0,099). Doi voi ham lugng duong khit co
sit khac biét (P<0,01), diac biét & phuong phap
chin bang nudc soi co gia tri duong khit cao hon
so v6i mau chan bang hoi néng va mau déi ching.
Ham luong duomg FOS con lai khi chan bang hoi
nuoc nong co gia tri cao twong dwong voi mau doi
ching khéng chan 52,01 + 0,05% va 52,99 + 0,1%,
trong khi d6, mau chan bang nuéc sbéi c6 ham
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luong FOS thap 1a 48,5 + 0,16% va khac biét so voi
mau chan bang hoi nuéc va mau doi chimg
(P<0,01). Theo két qua nay thi c6 thé cac 1at ca da
tiép xuc truc tiép voi nudc nong gy hoa tan thanh
phan duong co trong lat cit dan dén hién tuong
giam nong do duong FOS trong mau chan bang
nudc nong.

Mat khac, khi quan sat mau sac cac lat cat ctia
mau déi chimg, mau sac thay déi nhanh thanh
mau nau sim (Hinh 1), day la do phan tung
enzyme co trong cti gy phan (tng nau hoa. Theo
phan tich ctia Heiler va cs (2013), st dung chan
nudc noéng/hoi nudc soi dé xit Iy 1at tho nhim ngin
chan qua trinh nau héa va 6n dinh mau sac [18].
Nhu vay, dua trén két qua phan tich ham luong
duong va quan sat mau sac lat cat ¢t hoang sin ¢o,
lra chon phuong phap chan bang hoi nuéc néng
dé tién hanh xit Iy nguyén liéu cho cac thi nghiém
tiép theo.

3.3. Anh huéng ciia phu gia bé sung trong
dung dich chan dén ham heong dudng cé trong ci

3.3.1. Anh huong cia thanh phéan phu gia

Ham lugng duong trong cac mau chan két hop
phu gia va sdy kho & 65°C duoc thé hién tai bang 3
cho thdy, gia tri duong tong dao déng khac nhau

gitta cac mau thi nghiém (P=0,019), duong tong
dat cao nhit & mau doi ching, thi nghiém chi b
sung axit ascorbic hoac axit citric c6 gia tri duong
tong dat thap; ham luong duong khtr trong mau
sau xir ly dao déng trong khoang 13,89 - 16,56%,
dac biét mau xt ly axit ascorbic 0,1 va CaCl, 0,5%
co gi4 tri duong khir thap va tai mau d6i chimg co
gia tri cao nhat (P=0,001). Nhu vay, mau xtir ly
béng axit ascorbic 0,1% va CaCl,0,5% da ngan chan
duoc su hinh thanh dwuong khir;, doi voi gia tri
duomg FOS, dung dich chan chi c6 axit ascorbic
hoac axit citric sé lam that thoat dang ké luong
duong FOS, co6 thé khi chan & nhiét @6 cao két hop
voi axit da xay ra qua trinh thay phan FOS. Pang
chu ¥, mau chan hoi nudc nong co axit ascorbic
két hop CaCl, hoic NaCl cho két qua luu gitr
duomg FOS dat cao nhat, 1an luot 1a 49,94 + 0,16%
va 49,1 +0,2%, co v nghia khac biét so véi cac mau
thi nghiéem (P=0,001). Ramesh (2007) giai thich
rang, khi xtr Iy mé thuc vat trong dung dich chan
¢o st dung mudi canxi két hop voi nhiét do cao sé
tao thanh canxi pectate khong hoa tan, giup tang
d6 cing ctia san phdm va chong lai sy thiy phéin
caa duong FOS [19]. Vo6i két qua trén, axit
ascorbic va CaCl, dugc lira chon dé bé sung vao
nuoc chan.

Bang 3. Anh hudéng ctia phu gia dung dich chin dén dén ham luong duong c6 trong cit

Ham lrong duong téng

Ham lwong duwong | Ham luong duong

n bl % ck) khir (% ck) FOS (% ck)
Khong sit dung mudi 63,3 +0,24° 14,81 + 047 46,88 + 0,34
Axit
ascorbic 0,5% CaCl, 64,25 + 0,64 13,89 + 0,297 4994 +(),16°
0,1%
3% NaCl 64,26 £ 0,79™ 14,73 £ 1,06™ 49,1+0,2°
Khong st dung mudi 63,49 + 0,54 14,92 £0,21%® 47,17+0,58%®
Axit
citric 0,5% CaCl, 65,63=0,11° 15,86 + 0,12 48,86 + 0,41
0,1%
3% NaCl 64,89 + 0,28 16,56 = 0,17* 48,01 0,13

17,8 +0,38° 47,21+ 0,07

Déi chimg (nudrc) 65,18 +0,45™

Ghi chii: Him lueong duong duoc biéu thi bang gid tri trung binh + SE (Stardard Error) trén co so
khoi wong khé; cdc chir cdi viét nhé khac nhau trong cung mot cot biéu thi khdc biét co y nghia (p
<0,05).
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3.3.2. Anh hudng cia ty Ié phu gia bé sung
trong dung dich chin

Két qua bang 4 phan tich ham lugng duong
con lai trong méiu sau chan bang hoi nudc néng co
phu gia cho thiy, duong téng trong cac thi nghiém
chan co6 phu gia c6 khac biét so véi mau déi chimg
(P<0,0]). Ham luong duomg khtr trong mau chin
c6 CaCl, 0,5% dat gia tri thap (13,52 +0,12%- 14,6 +
0,43%) va c6 khac biét so voi cdc miu con lai
(P<0,00). Kha nang luu gitr duong FOS thay déi

trong khodng 48,2 + 0,4% - 49,93 + 0,26% doi voi
nong do CaCl, 0,2% va CaCl, 0,7%, trong khi ty le
luu gitr duong FOS thay déi trong khoang 49,06 =
0,73% - 51,27 + 0,48% doi voi néong do CaCl, 0,5%.
Ham luong FOS & mau chan bing ascorbic 0,1% +
CaCl2 0,5% va ascorbic 0,05% + CaCl2 0,7% co khac
biét so voi cac thi nghiém khac (P<0,01). Két hop
cac két qua, da st dung két hop axit ascorbic 0,1%
véi CaCl, 0,5% trong qua trinh chan bang hoi nuéc
nong cho cac thi nghiém tiép theo.

Bang 4. Anh huéng ciia ty 1é axit ascorbic va CaCl, trong dung dich chin dén ham luong duong

o Ham luong duong | Ham luong duong | Ham luwong duong
Ph b gi it ’
i téng (% ck) Khir (% ck) FOS (% ck)
CaCl 0,2% Axit ascorbic 0,2% 63,2+ 0,3* 14,2 +0,5% 48,9 +0,3™
Axit ascorbic 0,15% 63,3+0,3*® 14,76 £0,51* 48,46 +0,52°
Axit ascorbic 0,1% 64,73 + 0,66° 15,23 + 0,34° 48.86+0,31"
Axit ascorbic 0,05% 65,26 +0,33° 15,13 +0,23%® 49,93 +0,26™
CaC12 0,5% Axit ascorbic 0,2% 64,86 + 0,35° 14,11 4 0,19* 49,06 + 0,73
Axit ascorbic 0,15% 65,16 + 0,26 14,03 +£0,14° 499 + 0,47
Axit ascorbic 0,1% 64,25 +0,24° 13,52 +0,12° 51,27 +0,48°
Axit ascorbic 0,05% 65,28 + 0,24° 14,6 + 0,43 49,16 + 0,84
CaCl 0,7% | _Axit ascorbic 0,2% 64,5 +0,58" 15,1 +0,36™ 48,96 +0,32"
) Axit ascorbic 0,15% 64,5+ 0,66" 15,4 +0,32° 48,83 +0,56™
Axit ascorbic 0,1% 64,73 + 0,66 1524023% 492 +0,55™
Axit ascorbic 0,05% 63,56 +0,14™ 14,96 + 0,38 482 +0.4°
Dboi chung (chan hoi nudc) 61,66+ 0,5" 17,33 +0,26° 43,66 + 0,03°

Ghi chii: Ham Irong duong duroc biéu thi bang gid tri trung binh + SE (Stardard Error) trén co sé
khoi lrong kho; cdc chir cdi viét nho khiac nhau trong cung mot cot bicu thi khic biét co v nghia (p

<0,05).

3.4. X4ac dinh thoi gian va nhiét d6 chdn dén
ham leong duomg trong cli hoang sin ¢d

Panh gia anh hudéng nhiét do chan va thoi
gian dén ham lugng dudong, cac mau duoc chan
trong khoang 4 -10 phut & nhiét o 85 - 100°C. Lat
cat ctt hoang sin c6 sau khi chan duoc say kho va
phan tich chat luong, két qua duoc thé hién &
hinh 2.

Két qua & hinh 2 cho thiy, nhiét do va thoi
gian chan c6 anh huéng kha 1én dén ham luong
duong FOS va duong khit. Ham lwong duong khir
tang dan khac biét khi say & thoi gian dai (P<0,01)
va sdy nhiét do cao (P<0.01). Doi voi duong FOS
gidm manh 1o rét khi chin & nhiét do 100°C
(P<0,01) va thoi gian chan 10 phat (P<0,01), c6 thé

thoi gian chan dai két hop véi nhiét do cao gay thit
ctt bi mém, xay ra phan (mg thiay phan lam giam
ham luong duong FOS.

Bén canh d6, khi chian & nhiét dé 85°C c6 ham
luong FOS dat thép, c6 thé nhiét do ctia nudc nong
chua du cao, tang hoat dong cua enzyme cé trong
ct va thic ddy qua trinh thay phan duong FOS va
duong khir. Xét thay véi mau chan & nhiét do 90°C
trong thoi gian 8 phit hoac nhiét d¢ 95°C trong 6
phiit cho ham luong duong FOS dat gia tri cao
nhat, 1an luot 1a 55,7 + 0,28% va 56,93 + 0,29%. Do
d6 ¢ thi nghiém nay, dé duy tri duong FOS va
giam kha nang hinh thanh duong khi, thoi gian
chin 6 phut & nhiét do 95°C duoc chon dé tién
hanh thi nghiém tiép theo.
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Hinh 2. Anh huéng nhiét @6 chan va thoi gian t6i ham hrong duong khir va duong FOS

3.5. Anh huéng ctia nhiét do sdy dén ham
lrong dudng trong ¢l hoang sin c6

Lat ct hoang sin c6 sau khi chan bang hoi
nudc néng co chira axit ascorbic 0,1% va CaCl, 0,5%
duoc say kho & nhiét do twong tmg 1a 50, 60, 65 va

70°C trong 5 gio, so sanh voi mau khong chan say
o nhiét do 70°C. Két qua phan tich ctia anh huong
nhiét do sdy t6i ham luong duong FOS va duong
khtr duoc thé hién ¢ bang 5.

Bang 5. Anh huéng ciia ty 1é axit ascorbic va CaCl, trong dung dich chian dén ham lugng duong

i it Nhiét do say o Ham lwong duong Ham luong duong
s Q) Do (k) khir (% ck) FOS (% ck)
50 6,65 + 0,07 16,63 + 0,12° 54,23 +0,4°
5 60 4,63 £0,14° 17,85 +0,59° 548+1.2°
s 65 3.57 % 0,06° 17.16 £0.49° 5523 £ 047
70 3,04 +0,14° 1735+ 0,51° 53,6+ 0,63
Khong chin 70 4,63 + 0,26 28,23 +0,74° 42,5 +0,55°

Ghi chi: Him luong duong dwoc biéu thi bang gid tri trung binh + SE (Stardard Error) trén co so
khoi Iuong kho; cdc chiv cdi viet nho khdc nhau trong cung mot cot biéu thi khdc biét co y nghia (p

<0,05).

Do 4m khong co su khac nhau ro & diéu kién
sdy 65 va 70°C, do 4m cao khi siy & 50 va 60°C,
cung nhiét do say 70°C c¢6 su khac biét dai voi mau
chan va khong chan (P<0,001). Doi véi mau chan,
nhiét do say tie 50 - 70°C khong cé anh hudmg dang
ké (P<0.001) toi su hinh thanh dudng khir (16,63 +
0,12% - 17,85 + 0,59%) va luu gitt duong FOS (53,2 +
1,2% - 55,23 + 0,47%) (P<0,001), so sanh voi miu
khéng chin co gia tri duong kht ting (28,23 +
0,74%) va duong FOS giam thiap (42,5 + 0,55%).
Dac biét, nhiét do say & 65°C déi véi mau chan co
ham lugng FOS dat cao nhat va s hinh thanh
duong khir thap dat nhat. Trong mot nghién ctu
anh hudng ciia qua trinh siy kho dén ham luong
duong, Caroline va cs (2009) cho biét ham lugng
duong khir ting 1én do qua trinh thay phan FOS
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xay ra trong qua trinh gia nhiét tir 70°C [7]. Bén
canh do, theo Campos (2016), khi pH lat cu trong
khoang 5,8 - 6,0 c6 thé siy ct hoang sin c6 & nhiét
do lén toi 80°C ma khong xay ra qua trinh thay
phan FOS [20]. Trong nghién cttu hién tai, ham
lugng duong khit khong ting va duong FOS
khong giam khi sdy & nhiét do tir 50 - 70°C va khac
biét c6 v nghia voi mau doi chiung. Nhu vay, lwa
chon nhiét do sdy & 65°C da gidm su that thoat
duong FOS va ngan chan hinh thanh duong kh.
Sau khi xit Iy nguyén liéu bang phuong phap
chan hoi nuéc néng co chira axit ascorbic 0,2% va
CaCl, 0,5%, say khé & 65°C, ham luong duong FOS
dat 55,23 + 0,47%, luu git ham luong FOS dat
85,23% khi so sanh véi duong FOS co trong
nguyén liéu ban dau (64,8 + 0,26%). Ham luong
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duong kho dat 17,16 + 0,49% tang so voi duong
khir nguyén liéu ban dau (12,62 + 0,05%) 1a 35,9%.

4. KET LUAN

Diéu kién chan va sidy c6 anh hudéng dén
ham luong duong FOS co6 trong cti hodang sin ¢6
sau khi thu hoach. Nguyén liéu rita sach, got vo
va cat thanh cac lat c6 duong kinh 5,0 mm va
day 1,5 mm. Chan cac lat ¢t bang hoi nudc nong
trong dung dich chaa 0,2% axit citric va 0,5%
CaCl, & 95°C trong 6 phut c6 tac dung bao vé
chong lai sy thay phan ctia FOS. Nhiét do siy
65°C trong 5 gio cho két qua leu git duong FOS
dat cao nhat 1a 55,23 + 0,47% va duong khi thap
1a 17,16 + 0,49%. So voi duong FOS va duong khir
c6 trong ci tuoi, ham lugng FOS con lai sau xit
ly 1a 85,23%, trong khi duwong khit tang 35,9%. Do
do, xir Iy nguyén liéu bang chan hoi nuéc néng
két hop phu gia va say kho 1a kha thi dé tranh su
phan hay FOS dién ra trong qua trinh bao quan
cil sau thu hoach.
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EFFECTS OF TREATMENT METHODS ON STORAGE OF FRUCTOOLIGOSACARIDE FROM
YACON ROOTS AFTER HARVEST

Do Thi Thanh Huyen, Nguyen Manh Dat, Chu Thang,
Nguyen Thi Hong Linh, Nguyen Thi Thu, Nguyen Van Son

Summary

Yacon root is an important source of hight fructooligosaccharides (FOS). However, FOS in yacon
roots is usually hydrolyzed to reducing sugars due to the degradation of products during
postharvest and storage. Therefore, yacon roots should be treated as soon as possible after
harvesting to prevent the loss of FOS. The objective of this study was to evaluate the influence of
the combination of blanching methods and additives, and drying temperature on the FOS content
and reducing sugar content. First, the yacon tubers were washed and cut into slices with an
average diameter of 0.5 x 1.0 mm thickness. Next, these slices were blanched in hot water (95°C)
added 0.2% citric acid and 0.5% CaCl, for 6 min. The samples were immediately cooled in cold
water and dried with heated air at 65°C in an oven with forced convection air dryer. The results
showed that FOS content of dried samples were 85.23% and the reducing sugar increased by
35.9%, compared to the FOS and the reducing sugar in freshones. The preservation of high FOS
content in yacon tubes after harvesting can supply good materials for the extraction and
purification of FOS or proceeding of prebiotic - containing functional foods.

Keywords: Blanching, fructooligosaccharides, drying, reducing sugars, yacon, Smallanthus

sonchifolius.
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