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MuC LUC

NGUYEN NHAT MINH PHUONG, KIEU MINH VUONG, TIEN
NGOC HAO, LUU THAI DANH, NGUYEN BAO LOC, TRAN
CHi NHAN. Xéc dinh diéu kién trich ly chat xo tir vo xoai Cat
chu (Mangifera indica L.)

NGUYEN KIM PHUNG, NGUYEN THI HIEN. Nghién ctu mot
s6 yéu t6 anh hudng dén chat lugng vo thanh long sy déo

PHAN THI THANH QUE, MAI CAT DUYEN, DUONG THI
PHUONG LIEN, LE DUY NGHIA, DUONG KIM THANH. Anh
huong cta phuong phap tién xi ly dén chat luong mit
(Artocarpus heterophyllus Lam.) tach mui chién chan khéng

TONG THI MINH THU, NGUYEN THI TUYET. Nghién ctu diéu
kién tach chiét chat mau tr la dia thom (Pandanus
amaryllifolius)

NGUYEN THI LE NGOC, TRINH THANH NGAN, NGUYEN
CONG HA. Nghién cuu phat trién san ph4m siia dau phong
(Arachis hypogaea L.) b6 sung hat sen

po THI THUY LE, BUI THI THUY HA, BUI THI HONG PHUONG,
PO DINH HAI, NGUYEN THANH THUY, NGUYEN BAO CHAU,
NGUYEN THI VIET ANH. Phén Iap va dinh danh vi khuén axetic
¢6 kha ning sinh téng hop acid axetic cao tir mét s6 san pham
gidm &n thuong mai bang phuong phap 1én men bé mat

TRAN THANH TRUC, NGUYEN VAN MUOI, LE THI MINH
THUY. Anh huéng ctia hang tom dén thanh phan khdi luong va
hoa ly cla tém thé chan trang (Litopenaeus vannamei) nudi &
huyén Thanh Ph, tinh Bén Tre

NGUYEN DO QUYNH, NGUYEN VAN MUOI, LE THI MINH
THUY. Anh huéng clia loai va 1y 1& phu gia bd sung dén chat
lupng gel surimi t& thit vun ca tra (Pangasianodon
hypophthalmus)

NGUYEN VAN LOI, LE ANH TUAN, TRAN VAN QUY. Xac dinh
thoi diém thu hoach qua chanh leo tim thich hop cho qua trinh
ché bién

NGUYEN TRUNG TRUC, DUONG GIA LINH, QUACH VAN
CAO THI, HUYNH THI PHUONG THAO. Anh huéng clia mang
bao sodium alginate két hop véi dau dira dén su thay déi mot s6
chi tiéu co'ly va héa sinh clia qua chanh sau thu hoach
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KHOA HOC CONG NGHE

XAC DINH BIEU KIEN TRICH LY CHAT XO TU VO X0AI
CAT CHU (Mangifera indica L.)

Nguyén Nhat Minh Phuong?, Kiéu Minh Vuong?, Tién Ngoc Hao',
Luru Thai Danh?, Nguyén Bao Loc!, Tran Chi Nhan®*

TOM TAT

Xoai Cat chu (Mangifera Indica L.) 1a mot trong cac loai cay 4n qua nhiét déi duoc tiéu thu nhiéu nhat
& Viét Nam thai ra mot luong 16n phu phdm, gay ra cac van dé 6 nhiém nghiém trong néu khong duoc
xtt Iy hop ly. Nghién cttu nay duoc thuc hién nham khao sat anh hudng ctia () nong do dung dich acid
citric (2 - 8%); (ii) nhiét do trich ly (65 - 85°C); (iii) thoi gian trich ly (30 - 90 phut) va (iv) ty 1é dung
moi/nguyeén lieu (15 - 25 mL/g) dén hiéu suat thu hoi va mot s dac tinh 1y hoa cia chat xo tir vo xoai
Cat chu. Nghién cttu da cung cap day da thong tin vé su thay ddi hieu suat thu hoi va dac tinh ly hoa
ctia chat xo & cac diéu kién khac nhau. Dua vao do, cac diéu kién trich ly phu hop voi muc dich st
dung co6 thé duoc lya chon. Trong nghién ctu nay, hiéu sudt thu héi chat xo dugc quan tdm nhat
nhung van dam béo chat xo thu nhan cé dic tinh Iy hoa t6t. Két qua cho thay, khi trich ly vo xoai Cat
chu bang dung dich acid citric 6% & nhiet do 85°C trong 30 phut véi ty 1é dung moi/nguyen lieu 20
mL/g thu duoc chét xo cao nhat (33,10 + 1,10%). Chat xo thu nhan cho thdy kha ning hoa tan (94,74 +
0,78%), gitt nudc (5,63 + 0,13 g/g), gitt dau (2,19 + 0,02 g/g), tao nhit (53,47 + 1,90%) va do bén nhii tot
(92,95 + 1,58%), mang lai trién vong 16n trong viéc ting dung vao cac san pham thuc phim.

Tirkhoa: Acid citric, chat xo, trich Iy, xoadi Cat chu.

1. BAT VAN BE

Trong cac loai trai cay nhiét déi, xoai
(Mangifera indica 1.) 1a loai phd bién nhat véi san
luong toan cau hang nam dat khoang 41 triéu tan
[1], cht yéu tir An Do, Trung Quoc, Thai Lan. Viét
Nam la nha cung cap xoai lon thit 13 trén thé gioi
voi san luong khoang 900 nghin tdn vao nam 2020
[2], cht yéu la xoai Cat chu, Cat Hoa Loc, Dai
Loan va xoai Keo, tap trung & cac tinh, thanh ving
déng bang song Ciru Long. Tuy nhién, cac san
phdm ché bién tir xoai thuong khong st dung
phan vé va hat, chiém 35-60% khoi luong qua, do
nhimmg dic tinh cong nghé va cam quan cta né
khong phu hop [3, 4]. Viéc thai ra hang nam
khoang 15 - 25 triéu tdn phu ph4dm tir xoai tai cac

Lvién Cong nghé Sinh hoc va Thyc pham, Truong Dai hoc
Cén Tho

2 Trudng Nong nghiép, Truong Pai hoc Can Tho

“Email: tecnhan@ctu.edu.vn

bai chon 1ap gay ra cac thiét hai kinh té va 6 nhiém
moi truong, nhu tang phat thai khi nha kinh va 6
nhiém nguon nuoc [4]. V6 xodi cé tiém nang 16n
dé tai stt dung do chtra ham lwong chat xo cao,
khoang 40,6 - 72,5% tity thudc vao giong xoai [5, 6].
Viéc tai sit dung vo xoai dé san xuat bot chat xo
hoac thuc phdm giau chat xo tao nén nguédn thu
moi cho nén cong nghiép ché bién xoai va giam
luong chat thai sinh hoc ra ngoai moéi truong.
Ngoai ra, chat xo thu nhan tir viéc trich ly cac loai
nguyeén lieu thuc vat thuoc nhom chat xo hoa tan,
c6 cac dac tinh ly hoa, bao gdm kha niang hoa tan,
kha nang gitt nuodc, gitt dau, thuoc tinh nha hoa
tot, phtt hop dé cai thién thuoc tinh ciu trac va
cam quan cta cac san pham thuc pham [7]. Giai
phap nay con giup han ché viéc khai thac qua muc
cac nguodn tai nguyén can thiét dé san xuat phu
lieu thuc phdm va cé thé thay thé bdi nguén phé
phu phdm.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023 3



KHOA HOC CONG NGHE

Viéc trich ly pectin (mét thanh phan chat xo)
tir cac giong xoai phé bién & Viet Nam da duoc
thuc hién boi Nguyen va cs (2019) [8]. Vo xoai Cat
chu ¢6 ham luong pectin thay daéi 19,2 - 26,5% tuy
vao giai doan thuan thuc, thuéc nhom methoxyl
cao, dé tan, gitt nudc tot va cé tinh nhi hoa tuong
doi [8]. Phuong phap va diéu kién trich ly co thé
lam thay déi thanh phan va cau truc ctia chat xo,
gay ra ca nhimng thay déi mong muon va khong
mong muon dén dac tinh héa ly va tinh chat chic
nang ctia chat xo [7, 9, 10]. Tuy nhién, nghién ctru
vé viéc trich ly hon hop cac thanh phan chat xo tir
v0 x0ai Cat chu va anh hudéng ctia diéu kién trich
ly dén mot s6 dic tinh ly héa quan trong, gom:
Kha nang giit nudc, giir dau, hoa tan, tao nhii va do
bén nhi con han ché. Do d6, viec phan tich hiéu
suat thu hoi va mot s6 thuoc tinh ly héa ctia chat
X0 tir vo xoai Cat chu & cac diéu kién trich ly khac
nhau 1a mét budc quan trong dé thu nhan chat xo
mot cach hiéu qua, gép phan cai thiéen kha nang
tan dung loai phu phdm nay trong cong nghiép
thuc pham.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén lieu

V6 xoai Cat chu chin duoc thu nhan tit quy
trinh ché bién cac san phdm tir xoai ctia Cong ty
TNHH Rau qua Hung Hau, Lai Vung, Dong Thap.
Vo xo0ai duoc thu nhan sau méi ca san xuat (trong
khoang 4 - 6 gi®), dong goi trong bao nhya PA (10
kg), van chuyén vé phong thi nghiém trong vong 2
gi0, diéu kién nhiét do moi treong. Vo xoai duoc
tién hanh ngay cong doan tién xit ly, sdy, nghién
thanh bot va trich ly chat xo.

2.2. Phuong phap nghién ctru
2.2.1. Chuan bi mau thi nghiém

Vo xo0ai sau khi van chuyén vé phong thi
nghiém duoc rira 3 14n bang nuéc may, chay tran.
Tién hanh dé rdo vd xoai va ngam dam 18 gio
trong ethanol 96% & 4 + 1°C dé loai bo cac tap
chat, cac thanh phan hoa tan (sic to, duong...) va

vo hoat enzyme. Sau khi ngam, vo xoai duogc rira
lai bang ethanol 70% (2 1an) va say doéi luu & 65°C
dén @6 4m can bang < 10% (cbk), tién hanh
nghién min va ray qua sang 80 mesh. Bot vo xoai
duoc bao quan trong tui PA (90% @6 chan khong)
0-18 + 2°C phuc vu cho cac thi nghiém.
2.2.2. BO tri thi nghiém
2221 Anh hudng cua noéng do dung dich acid
citric dén kha nang thu hoi chat xo tir vo xoai
Cat chu

Bot v6 xo0ai duoc chuén bi tir muc 2.2.1 (10 g),
duoc trich ly chat xo bang dung dich acid citric c6
noéng do thay déi (2, 4, 6, 8%, w/v). Qua trinh trich
ly duoc thuc hién bang cach @ & 85°C véi ty le
dung moi/nguyén liéu la 20 mL/g trong 90 phat.
Sau khi trich ly, dich trich dugc ly tam & 1.000 g
trong 20 phut dé thu nhan phan ndi. Phan néi duoc
két tta voi ethanol 96% (ty lé thé tich dich néi:
ethanol 1a 1: 4) va hon hop duoc dé yén qua dem &
4°C. Phan két tta duoc thu nhan bang cach loc
chan khong va say & 65°C dén khoi luong khong
d6i. Chat xo thu nhan duoc nghién min va ray qua
sang 80 mesh. Bot chat xo dugc bdo quan trong tuai
PA (90% d6 chan khong) & -18 + 2°C danh cho cac
phan tich tiép theo.

2222 Anh huéng cia nhiét do trich ly dén kha
nang thu hoi chat xo tir vo xodi Cat chu

Cac buoc tién hanh, thong s6 phu hop dugc
chon tuwong tu muc 2.2.2.1, trong d6 nhiét do la
nhan t6 khao sat va thay déi & cac mic nhiét do
khac nhau (65, 75 va 85°C).

2223 Anh hudng cia thoi gian trich ly dén kha
nang thu hoi chat xo tir v xodi Cat chu

Cac buoc tién hanh, thong so6 phu hop dugc
chon twong tu muc 2.2.2.1, nhiét do trich ly phu
hop duoc chon tir thi nghiém 2.2.2.2, trong dé thoi
gian trich ly 1a nhan t6 khao sat va thay déi & cac
muec thoi gian (30, 60 va 90 phut).
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2.2.2.4. Anh hudng cia ty Ié dung moi/nguyén liéu
dén kha nang thu hoi chat xo tir vo xoai Cat chu

Cac buoc tién hanh, thong s6 phu hop duoc
chon twong te muc 2.2.2.1, nhiét do va thoi gian
trich ly phu hop dwoc chon tir thi nghiém 2.2.2.2 va
2.2.2.3, trong d6 ty 1é dung moéi/nguyén liéu la
nhan t6 khao sat va thay déi ¢ cac muc thoi gian
(15,20 va 25 mL/g).

2.3. Phuong phap phan tich
Hiéu suat thu hoi duoc tinh theo cong thic
Q):
Y (%) = (M,/M,) x 100 )

Trong d6: Y (%) 1a hiéu suat thu hoi; M,, M, la
khoi luong trude, sau khi trich ly.

Kha nang hoa tan (WS, %), kha nang gitt nudc
(WRC, g/g), kha nang git dau (ORC, g/g), kha
nang tao nha (EC, %) va do bén nha (ES, %) duoc
thuec hién theo phuwong phap ctia Dong va cs
(2020) [7].

2.4. Phuong phap thu thap va xit Iy s6 liéu

Thi nghiém duoc bé tri ngau nhién véi 3 lan
lap lai. Két qua duoc thong ke, phan tich phuong
sai, kiém dinh LSD & mtc y nghia 5% bang chuong
trinh Statgraphics Centurion 16.1. S6 liéu biéu thi

la gia tri trung binh ctia cac nghiém thic.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia néng do dung dich acid citric
dén kha ning thu héi chat xo tir vd xoai Cat chu

Hiéeu suat thu héi chat xo tir vo xoai Cat chu co
xu huong tang dan khi trich ly trong dung dich
acid citric 2 - 6% va gitt nguyén khong déi & nong
do cao hon (8%) (Hinh 1). Su gia tang nong do acid
citric trong dung dich giy ra sy khac biét ngay
cang 16n gitta dung moi va chat nén thuc vat, giup
dung moi dé dang ti€p xuc véi cac thanh phan chat
xo dé phan cat cac lién két gitra chung véi nhau va
gitra chung véi cac thanh phan khac trong thanh té
bao thuc vat. Chang han, moéi truong c6 ham luong

acid cao (pH thap) gitp phan giai pectin khong tan
(protopectin) thanh pectin hoa tan (acid pectic)
[11]. Tuy nhién, ti€p tuc gia ting nong do acid
citric c6 thé 1am phan huay cac thanh phan chat xo
dan dén hiéu suat thu hoi khac biet khong c6 y
nghia thong ke & néng do 6% va 8% (Hinh 1). Xu
huéng twong tu cting duoc tim thay & nghién ctu
ctua Prakash Maran va cs (2017) [11], khi thuc
hién trén chudi.

50 -
b b

N
o
1

éu suét thu hdi (%)
N w
o o

A

Hi
=
o

1

2 4 6 g
Nong d9 acid citric (%)
Hinh 1. Anh huéng ctia néng @6 dung dich acid
citric @én hiéu sudt thu hdi chit xo

Ghi chu: Dir liéu dwoc trinh bdy dudi dang
trung binh + do léch chuin cia 3 lan Iap lai. Cac
chir cdi giong nhau trong do thi thé hién sur khic
biét khong co y nghia thong ké gitta cdc nghiém
thue, p > 0,05

Arabinose, galactose va glucose la 3 loai
duong trung tinh (monomer) cht yéu ctia chat xo
tlr vé xoai, cau tao nén pectin, B-glucan, cellulose
va hemicellulose [5, 6]. Trong d6, pectin va B-
glucan 1a hai thanh phan dé dang duoc trich ly
trong dung dich acid. Hiéu suat thu héi ghi nhan &
noéng do acid citric 6% 1a 35,32 + 4,36%, cao hon
dang ké so véi hiéu suat thu héi pectin tir vo xoai
Cat chu (26,5 + 0,3%) [8]. Két qua ghi nhan c6 thé
do chat xo thu nhan c6 ham luong pectin cao hon
hodc bao gom nhiéu thanh phan chat xo hon. Tuy
nhién, su khac biét gitta hai nghién ctru con co thé
do diéu kién trich ly khac nhau. Chat xo trong
nghién ctru hién tai duoc trich ly & néng do acid
citric 6%, nhiét do 85°C, ty 1é dung moi/nguyén
lieu 20 mL/g va thoi gian 90 phut, trong Kkhi

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023 5



KHOA HOC CONG NGHE

Nguyen va cs (2019) [8] trich ly & nong do acid
citric 1,5%, nhiét do 80°C, ty 1&é dung méi/nguyén
lieu 40 mL/g va thoi gian 20 phut.

WRC va ORC dai dién tuwong tng cho kha
nang cua chat xo dé gitt lai nudc va dau dudi diéu
kién nhat dinh, chang han nhu ly tAm. Trong khi
WS cho thdy ty lé chat xo hoa tan hoan toan trong
nudc. Do do, chung anh hudéng truc tiép dén cam
nhan khi an va dic tinh lueu bién caa thuc phdm bd
sung chat xo [12]. Két qua x4c dinh WRC, ORC va
WS ctia chat xo duogc trich ly & cac néng do acid
citric khac nhau duogc thé hién & hinh 2. Két qua
cho thiay, WRC va ORC c6 xu huong tang theo
nong do acid citric, trong d6 ORC bat dau thé hién
su suy gidm khi nong d¢ acid citric cao hon 4%
(Hinh 2a). Su gia tang néng do acid citric dan dén
ham luong chat xo tang (nhu duoc dé cap truéc

8 -
6 .
)
~ 4 -
. @WRC
5 | & ORC
0
2 4 6 8
Nong dp acid citric (%)
€))

d6), dac biet 1a cac thanh phan wa nudc, chat xo hoa
tan; diéu nay dan dén WRC duoc cai thién ro rét &
nong do acid citric cao (6 - 8%), trong khi ORC c6
xu huéng gidm. WRC va ORC ctia chat xo tir vo
xoai Cat chu & nong do acid citric 6% twong tmg la
5,24 + 0,11 g/gva 1,74 + 0,13 g/g, cao hon dang ké
so voi chat xo tir vo du da (4,93 +0,10 g/gva 1,15 +
0,09 g/g) [10]. Ngoai ra, chat xo duoc trich ly &
nong do acid citric 8% tao thanh dung dich rat nhot
khi hoa tan trong nudc, c6 thé do ham luwong pectin
cao va pH thap (Hinh 1), dan dén WS thap hon
dang ké so voi cac mau con lai (Hinh 2b). Theo
Kernami va cs (2015) [13], d6 nhot ctia dung dich
hinh thanh tir pectin ctia xo0ai hodc tao ting dang ké
(p < 0,05) khi ting nong do pectin l1én 0,5%, dan dén
dung dich kho tan trong nudc hon.

100 -
80 -
B EC

DES
=aWS

(%)

40 1
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Nong dd acid citric (%)
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Hinh 2. Anh huéng ctia néng d6 dung dich acid citric dén dic tinh Iy héa ciia chit xo

a: Anh huéng cia nong do dung dich acid citric
dén kha nang gitr nuéc (WRC) va gitr ddu (ORC)
cua chat xo

b: Anh huéng cia nong do dung dich acid citric
dén kha nang hoa tan (WS), tao nhi (EC) va
do bén nhi (ES) cuia chat xo

Ghi chu: D liéu duoc trinh bay dudi dang trung binh + do léch chudn cua 3 I4n Igp lai. Cic chir cdi giong nhau

trong do thi thé hién s khdc biét khong co y nghia thong ké gita cdc nghiém thitc, p > 0,05

EC biéu thi kha nang tao diéu kién thuan loi
cho qua trinh hoa tan hodc phan tan ctia hai chat
long khong thé tron 1an, trong khi ES la kha nang
duy tri nha twong va kha nang chong vor [7]. WRC
va ORC dai dién cho ai luc ctia chat xo véi nudc va
dau, phu thuoc chta yéu vao ham luong

polysaccharide wa nuéc va protein ky nudc [14].

biéu nay co6 nghia la chat xo co WRC va ORC cao
thuong dan dén sy hinh thanh nhi twong tot va
bén. Trong nghién ctru nay, EC va ES ciing chiu
anh huong dang ké boi su thay déi nong do acid
citric (p < 0,05), cho thay xu huéng twong tu voi
WRC va ORC (Hinh 2b). Trong khi d6, Dong va cs
(2020) [7] cing xac nhan anh hudng cac phuong
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phap trich ly khac nhau dén cac dic tinh ly hoa
trén ctia chat xo tir vo ca phé. Chat xo duoc trich ly
& nong do acid citric 6% cho thay co EC tot nhat
(72,89 + 2,07%) va ES twong doi cao (77,17 +
2,44%), cao hon dang ké so v6i ghi nhan boi
Nguyen va cs (2019) [8], 1an luot 1a 24,2 + 2,0% va
35,6 + 0,6%. Vi vay, nong do acid citric 6% la phu
hop do chat xo thu nhan c6 hiéu suat thu hoi va
dac tinh ly hoa tot hon so v6i cac mau con lai.

3.2. Anh huéng ctia nhiét do trich ly dén kha ning
thu héi chat xo tir vé xoai Cat chu

Anh hudng ctia nhiét d¢ trich ly dén hiéu suét
thu hoi chat xo tir vo xoai Cat chu duoc thé hién &
hinh 3. Két qua cho thay, hiéu suat thu hoi chat xo
tang tuyén tinh tir 27,19 + 1,67% dén 35,32 + 4,36%
theo su gia ting nhiét do trong khoang 65 - 85°C,
pht hop véi két qua nghién cttu cia Wang va cs
(2016) [15]; Oliveira va cs (2018) [16], khi thuc
hién trén vo xoai ctia Trung Quéc va Brazil. Piéu
nay c6 thé duoc giai thich boi nhiét do cao cung
cap nang luong nhiét can thiét dé lam mém cau
truc thyc vat va lam giam d¢ nhét cia dung dich,
dan dén su thuc ddy qua trinh khuéch tan cta chat
X0 vao dung moi.

Nhiét do trich ly anh huéng dang ké dén tat
ca cac thuoc tinh ly héa ctia chat xo (p < 0,05),

(g/e)
N

=ZWRC
B ORC

75
Nhiét db (°C)

@

ngoai trit ORC (Hinh 4). Cac thudc tinh hydrate
ctia chat xo dugc cai thien khi duogc trich ly &
nhiét do cao, co thé giai thich do su xuat hién
ngay cang nhiéu ctia cac thanh phan uwa nudc
(Hinh 3). Ngoai ra, nhiét do con co thé gay ra su
bién ddi trong cdu truc cua chat xo, dan dén su
khéc biét vé cac thuoc tinh hydrate [10, 12]. Mat
khéac, ORC cua chat xo duoc trich ly & 3 nhiét do
khac nhau déu khac biét khong co y nghia thong
ké (p > 0,05), dao dong trong khoang 1,74 + 0,16 -
1,88 + 0,87% (Hinh 4.a).

50 -
< 40 %
£ 5 | a . I
5 I peas
= S
;(% 20 .
=
& 10 -
=
0 L
65 75 85

Nhiét d§ (°C)
Hinh 3. Anh huéng ciia nhiét d trich ly dén
hiéu sudt thu hoi chat xo

Ghi chu: D liéu duoc trinh bay dudi dang trung
binh + do léch chuan cia 3 Ian Iap lai. Céc chit cdi giong
nhau trong do thi thé hién sw khdc biét khong co y
nghia thong ké giita cic nghiém thirc, p > 0,05

100 4
80 -

60 1 BEC

(%)

40 A =HES
20 | BWS
0 .
65 75
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Hinh 4. Anh huéng ciia nhiét d6 trich ly dén dic tinh Iy héa ctia chit xo

a: Anh huéng cia nhiét do trich ly kha nang giev
nuée (WRC) va gitr ddu (ORC) cia chat xo

b: Anh hudng cuia nhiét do trich ly dén kha nang hoa tan

(WS), tao nhi (EC) va do bén nha (ES) cia chat xo

Ghi chi: D liéu duroc trinh bay dudi dang trung binh + do léch chudn cua 3 Ian Igp lai. Cic chir cdi giong nhau

trong do thi thé hién swr khdc biét khong co y nghia thong ké gita cic nghiém thic, p > 0,05
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Két qua ¢ hinh 4.b cho thay, chat xo duoc
trich ly & nhiét do cao hon c6 EC tot hon, tuy
nhién nhi tuong lai kém bén hon. Nghién cttu ctia
Nguyen va cs (2019) [8], Kermani va cs (2015)
[13] ciing cho thdy, nhii twong duoc tao thanh tir
pectin khi trich ly biang acid citric néng (80°C)
kém bén sau khi tiép xdac voi nhiét do cao hoic
bao quan trong thoi gian dai. Nghién ctru vé pectin
thu nhan tir vé xoai cia Wang va cs (2016) [15]
cho thdy, pectin duoc trich ly & nhiét do 80°C co
EC va ES cao hon dang ké so véi pectin dugc trich
ly & 20°C. Bén canh hai yéu t6 quan trong anh
huong dén EC va ES 1a khoi luong phan tr va ham
luong protein [14], su khac biét gitta cac nghién
cttu c6 thé do cau truc phan t va do nhot [13, 15].
Toém lai, chat xo thu nhan tir vo xoai cé hiéu suat
thu hoi va dac tinh Iy héa tot hon & 85°C so voi cac
diéu kién con lai va duoc chon 1a thong s6 phi hop
cho cac thi nghiém ti€p theo.

3.3. Anh huémg ciia thoi gian trich ly dén kha ning
thu héi chat xo tir vé xoai Cat chu

Anh hudng cuta thoi gian trich ly dén hiéu suat
thu hoi chat xo tir vo xoai Cat chu duoc thé hién &
hinh 5. Thoi gian trich ly trong khoang 30 - 90 phut
anh huong khong dang ké dén hiéu suat thu hoi

8 -

6 .
o
2 4

=BWRC
2 | mORC
0
30 60
Thoi gian (phit)
@

chat xo (p > 0,05), dao dong trong khoang 33,10 +
1,10 - 35,32 + 4,36%. Anh huéng khong dang ké ctia
thoi gian trich ly dén hiéu suat thu héi chat xo
ciing duoc ghi nhan trong nhiéu nghién ctu [16,
17, 18], diéu nay c6 thé do diéu kién trich ly
(pH/nong do acid va/hoac nhiét do) phu hop duoc
ap dung dan dén chat xo duoc trich ly triet dé
trong thoi gian ngan.

50 -
S
S 40 - a
<3 a a 1
= 2 I- RS
£ 30 RN ROOS
"3 20 A
2
= 10 A

0 SRS 2R SR

30 60 920

Theoi gian (phut)
Hinh 5. Anh huéng ciia thoi gian trich Iy dén
hiéu suit thu hoi chat xo

Ghi chu: D liéu duoc trinh bay dudi dang trung
binh + do léch chuan cia 3 Ian Iap lai. Céc chir cdi giong
nhau trong do thi thé hién sw khdc biét khong co y
nghia thong ké giita cdc nghiém thirc, p > 0,05

100 -
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60 -

(g/g)

40 +
20 ~
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(b)

Hinh 6. Anh huéng ciia thoi gian trich ly dén dic tinh Iy héa ciia chit xo

a: Anh huéng cia thoi gian trich ly dén kha nang
gitr nuoe (WRC) va giir dau (ORC) cia chat xo

b: Anh hudng ctia thoi gian trich ly dén khd nang hoa
tan (WS), tao nhi (EC) va do bén nha (ES) cia chat xo

Ghi chi: Dit liéu duroc trinh bay dudi dang trung binh + do léch chudn cua 3 Ian Igp lai. Cdc chir cdi giong nhau

trong do thi thé hién swr khdc biét khong co y nghia thong ké gita cic nghiém thic, p > 0,05

Mait du thoi gian anh hudéng khong dang ké
dén hiéu suat thu hoi (Hinh 5), nhung viéc kéo dai
thoi gian trich ly khong nhing dan dén su suy

giam ctia hau hét cac thugc tinh ly héa caa chat xo

(Hinh 6) con gay lang phi nang luong. Diéu nay
ching to viéc theo doi cac thuoc tinh ly hoa bén
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canh hiéu suat thu hoi chat 1a can thiét, nhung
thuong bi bo qua trong cac nghién ctu trudc day.
Su suy giam ro rét co thé duoc ghi nhan & WRC,
ORC va ES, tuong tmg tir 5,63 + 0,13 g/g, 2,20 +
0,02 g/g va 91,04 + 4,08%, giam con 5,24 + 0,11
g/g, 1,74 + 0,13 g/g va 77,17 + 2,44%. Diéu nay co
thé do cau trac va thanh phan cta chat xo da bi
thay d6i [18]. Tuy nhién, EC lai c6 xu hudéng
nguoc lai, ting tir 53,67 + 1,90% lén 71,89 + 2,07%,
trong khi WS khac biét khong co6 y nghia thong ke
(p > 0,05) gitta cac mau. EC va ES duoc danh gia
bang cach st dung dung dich chat xo 1% (w/v)
nhu chat nhi hoa, vi vay EC thép ctia chat xo duoc
trich ly trong 30 phut c6 thé dé dang dwoc cai
thién bang cach tang ham luong chat xo st dung
[14]. Chat xo thu nhan & diéu kién 30 phuat cé hiéu
suat thu hoi va dac tinh ly hoa twong duwong so voi
cac mau con lai nén duwoc chon lam nhan t6 co
dinh cho céc thi nghiém tiép theo nham tiét kiém
chi phi trich ly.

3.4. Anh hudng cda ty 1é dung moi/nguyeén lieu
dén kha ning thu hoéi chat xo tir vo xoai Cat chu

Anh huong cua ty lé dung moi/nguyén liéu
dén hiéu suat thu héi chat xo tir vé xoai Cat chu
duoc thé hién & hinh 7. Su gia tang ty ¢ dung
moi/nguyén liéu tir 15 1én 20 mL/g da cai thién
hiéu qua cta qua trinh trich ly chat xo nho vao

15 20
Ty 1¢ dung moi/nguyén li¢u (mL/g)

(€))

viéc gia tang dién tich ti€p xuc gitta dung moi va
nguyeén liéu thuc vat. Tuy nhién, su tang théem thé
tich dung dich acid citric dén ty lé 25 mL/g anh
hudéng khong dang ké dén hiéu suat thu héi chat
xo (p > 0,05) (Hinh 7). Xu huéng tuong tu cing
duoc chi ra trong nghién cttu ctia Prakash Maran
va cs (2017) [11]. Cac nghién ctu truoc day vé
trich ly chat xo tir vd xoai bang acid thuong st
dung ty lé dung moéi/nguyén liéu 40 mL/g [8, 13,
15, 16], cao gap doi so voi nghién ctru ctia nay.

50 ~

40

e

30

t thu hdi (%)

éu sua

Hi

15 20 25
Ty 1€ dung méi/nguyén li¢u (mL/g)

Hinh 7. Anh huéng ctia ty 1é dung méi/nguyén
lieu dén hiéu sudt thu hdi chit xo

Ghi chu: D liéu duoc trinh bady dudi dang trung
binh + do léch chudn cua 3 lan Iap lai. Cic chir cdi giong
nhau trong do thi thé hién su khic biét khong co y
nghia thong ké giita ciac nghiém thirc, p > 0,05
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2
2
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Hinh 8. Anh huéng ciia ty lé dung moéi/nguyeén liéu dén dic tinh ly héa ciia chit xo

a: Anh hudng cua ty Ié dung moi/nguyén liéu dén
kha nang gitr nuoc (WRC) va giit dau (ORC) cia
chat xo

b: Anh hudng cua ty Ié dung moi/nguyén liéu dén kha

ndng hoa tan (WS), tao nhii (EC) va do bén nhii (ES) cia

chat xo

Ghi chii: Dir liéu duwoc trinh bay dudi dang trung binh + do léch chuan cua 3 Ian Iap lai. Céc chir cdi giong nhau
trong do thi thé hién swr khdc biét khong co y nghia thong ké gita cdc nghiém thic, p > 0,05
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Anh huong ctaa ty 1é dung moi/nguyén liéu
dén cac dat tinh 1y hoa cta chat xo duoc thé hién &
hinh 8. Két qua cho thay, ty l¢ dung moi/nguyén
lieu gay ra tac dong twong tuw nhuw anh hudng nong
do acid citric dén kha nang trich ly (Hinh 2), do
khi ting ty l¢ dung moi/nguyén liéu ciing dong
nghia véi viéc gia ting su chénh léch nong do acid
citric gitta dung moi va chat nén thuc vat [11].
Ngoai ra, ty 1& dung moéi/nguyeén liéu con cung cap
moi truong can thiét dé chat xo khuéch tan vao
dung moi. Trong d6, chat xo duoc trich ly & ty 1é
20 mL/g c6 hiéu suat thu héi cao nhat (33,10 +
1,10% - hinh 7) va dac tinh ly hoa tot, dac biéet la
ORCva EC (2,19 £ 0,02 g/g va 53,47 + 1,90%). Nhu
vay, stt dung nong do acid citric 6%, nhiét do 85°C,
thoi gian 30 phut va ty 1é 20 mL/g duoc cho 1a diéu
kién thich hop dé trich ly chat xo tir vo xoai Cat
chu, mang lai hiéu suat thu héi cao nhat kem theo
nhiéu dic tinh 1y hoa tot.

4. KET LUAN
Céac diéu kién trich ly khac nhau gy ra tac

dong khac nhau dén ca hiéu suat thu héi va cac dac
tinh Iy hoa ctia chit xo thu nhan tir vo xoai Cat chu.
Trong do, qua trinh trich ly duoc thyc hién trong
dung dich acid citric 6%, nhiét do 85°C, thoi gian 30
phut va ty 1é 16ng/ran 20 mL/g cho hiéu suét thu
hoi chat xo cao (33,10 + 1,10%) va cac dac tinh ly
héa vuot troi (WRC = 5,63 + 0,13 g/g, ORC = 2,19 +
0,02 g/g, WS =94,74 + 0,78%, EC = 53,47 £ 1,90% va
ES = 92,95 + 1,58%), tiét kiém duoc chi phi hon.

Cac nghién cttu tiép theo co thé tap trung vao
phuong phép trung hoa va lam sach dé dua san
pham chat xo tir v xoai Cat chu dugc trich ly bang
modi truong acid vao cac san phdm thuc pham, dic
biét 1a cac san pham yéu cau kha nang tao nhi tot.
LI CAM ON

Dé tai duroc tai tro boi Truong Pai hoc Cin
Tho, Ma so: T2022-92 va Khoa hoc va Cong nghé
cap Bo, Ma so: B2022-TCT-12.
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DETERMINATION OF EXTRACTION CONDITIONS OF DIETARY FIBER
FROM CAT CHU MANGO (Mangifera indica L.) PEEL
Nguyen Nhat Minh Phuong!, Kieu Minh Vuong', Tien Ngoc Hao’,

Luu Thai Danh?, Nguyen Bao Loc!, Tran Chi Nhan!
Institute of Food and Biotechnology, Can Tho University

“College of Agriculture, Can Tho University

Summary

Cat chu mango (Mangifera Indica L.) one of Vietnam’s most consumed tropical fruits, disposes of

many by-products, causing adverse environmental problems without proper treatments. This study

was conducted to investigate the effects of (i) citric acid concentration (2-8%); (ii) extraction

temperature (65-85°C); (iii) extraction time (30-90 minutes); (iv) solvent/material ratio (15-25 mL/g)

on recovery yield and various physicochemical properties of dietary fiber from Cat chu mango peel.
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Our research provided comprehensive information about the changes in recovery yield and selected
physicochemical properties of dietary fiber under different conditions. Based on this, extraction
conditions compatible with personal purposes can be chosen. In this study, the recovery yield was of
most concern while ensuring good physicochemical properties of the obtained dietary fiber. The
results revealed that extracting Cat chu mango peel using 6% citric acid at 85°C for 30 minutes with a
solvent/material ratio of 20 mL/g recovered the highest dietary fiber (33.10 + 1.10%). The obtained
dietary fiber demonstrated a good capacity for solubility (94.74 + 0.78%), water retention (5.63 + 0.13
g/9), oil retention (2.19 + 0.02 g/g), emulsifying (53.47 + 1.90%) and emulsification stability (92.95 +
1.58%), offering great prospects for application in food products.

Keywords: Cat chu mango, citric acid, dietary fiber, extraction.
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NGHIEN cUU MOT sO YEU TO ANH HUOGNG DEN
CHAT LUONG VO THANH LONG SAY DEO

TOM TAT

Nguyé&n Kim Phung®*, Nguyé&n Thi Hién'

Muc tiéu ctia nghién ctru 1a thiét 1ap quy trinh cong nghé ché bién vé thanh long sdy déo. N¢i dung

nghién ctru gom: (i) Khao sat anh huéng ctia nong do CaCl, (1%, 1,5%, 2%, 2,5%) va thoi gian chan (10

giay, 20 giay, 30 giay, 40 giay), (i) Khao sat anh huong ctia ham luong duong (30%, 40%, 50% va 60%)

va thoi gian thdm thau (1 gio, 1,5 gio, 2 gio, 2,5 giv), (i) Khao sat anh huéng ctia nhiet do (45°C,

50°C, 55°C, 60°C) va thoi gian say (2 gio, 3 gio, 4 gio, 5 gio). Két qua nghién ctru cho thdy, khi chan vo

thanh long trong dung dich CaCl, véi nong do 2% va thoi gian chan 1a 20 giay giup duy tri duoc mau

dé, do ctmg ctia vo. V4 thanh long khi duwoc thdm thau véi ham luong duong 50% trong thoi gian 2 gio

duoc yéu thich nhat voi cac diém cam quan trung binh vé mau sic, mui, vi va cau truc dat lan luot 1a
5,53; 5,22; 6,07 va 5,57. Khi sdy vo thanh long & nhiét dd 50°C trong thoi gian 3 gi¢or ghi nhan ham
lwong polyphenol téng s6 dat 2.578 mg GAE/100 g chat kho, hoat tinh chéng oxy hda 1a 29,76%, ham
lwong anthocyanin 1a 0,46%, san pham duoc wa thich voi diém danh gia cdm quan cao vé mau sic 5,80,

mui 5,87, vi 6,17 va cdu truc 6,22.

T khoéa: Vo thanh long, ham lirong anthocyanin, ham Iuong polyphenol, hoat tinh sinh hoc.

1. BAT VAN BE

Viét Nam la mot trong nhting nuéc co dién
tich va san luong thanh long 16n nhat chau A va
ciing 1a nuéc xuat khau thanh long hang dau thé
gioi [1]. Trong nhitng nam gan day, cac san phdm
duoc ché bién tir thanh long da dugc cha trong va
phat trién nhu: Thanh long sdy, nuéc ép thanh
long, ruou vang thanh long. Viéc phat trién cac san
phdm tir thanh long da tao ra mot lwong 16n phu
pham la vo thanh long bi thai bo sau qua trinh ché
bién. Vo thanh long chiém khoang 25 - 30% tong
khoi luong trai, chira nhiéu pectin, betacyanin,
chat xo [2], kha nang chong oxy hoa cao [3], 1a
ngudn cung cap mau tu nhién [4]. Nhiéu nghién
ctru cho thdy, vo thanh long c6 nhiéu tiém ning
ung dung trong ché bién cac san pham thuc pham
va trich ly cac hop chat cé loi cho stic khde con
nguoi. Tuy nhién, nhitng nghién ctu tao ra san

' Trung tam Cdng nghé sau thu hoach, Khoa Néng nghiép -
Thuy san, Truong Dai hoc Tra Vinh
“Email: nphung@tvu.edu.vn

phdm van chua duoc quan tAm khai thac nhiéu dan
dén gia tri st dung chua cao.

Kha nang khiang oxy hoa va ham Iluwong
phenolic tong phu thuoc rat 16n vao diéu kién say
nguyén liéu. Theo Abhay va cs (2016) [5], khi
nhiét d6 tang cao hon 70°C thi ham lwong phenolic
téng so cua hat ca cao gidm manh. Cac nghién ctu
lién quan dén muat sdy déo nhu: Mut vo budi sdy
déo voi ham luong thdm thau duong 50% va acid
citric 0,3% két hop voi sdy & nhiet do 55°C trong 3
gid tao san phdm cé cau truc déo vira phai, mau
sdc bat mat va do 4am 20,7% thich hop cho qua trinh
bao quan [6]. Nghién cttu cia Nguyén Thai Thanh
Truc va cs (2020) vé anh hudng ctia san phdm mut
ca chua bi khi ngam trong dung dich CaCl, & nong
do 1% trong 2 gid, ty 1é duong phoi tron 1a 55%, thoi
gian rim 45 phut va siy & 65°C trong 3 gio cho san
phdm cé chat luong tot [7]. Nghién ctru vé nong
do CaCl,, nong do va thoi gian sdy bot 6i cho thay,
CaCl, néng do 4% gitip mau sic ctia san phdm sang
hon, chat luong cam quan cao hon, 6i sdy & 50°C
trong 18 gio cho do 4m 11,73% [8].
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Do vay, viéc nghién cttu xay dung quy trinh
cong nghé ché bién vé thanh long sy déo nham
tao ra san phdm moi thom ngon, cé gia tri dinh
duong, tot cho stc khoe con nguoi 1a huong
nghién cttu moi, cé nhiéu trién vong, goép phan
vao viéc phat trién san phdm sdy déo trén thi
truong ngay cang da dang.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu, héa chat va thiét bi

- Nguyén liéu: Thanh long ruét do6 con co6 tén
goi la thanh long Nt hoang, tén khoa hoc la
Hylocereus costaricensis duoc chon dé lay vo 1a
loai thanh long ru¢t d6 mua tai xa Pai Phuc, huyén
Cang Long, tinh Tra Vinh. Thanh long c6 vé mau
dd tuoi, do chin dong déu, khong bi dap nat, hu
hong, khong bi sau, bénh, ndm mdoc. Trong nghién
ctru nay, cht yéu st dung vo thanh long, con phan

thit qua thanh long duoc thuc hién cac nghién ctru
khac song song.

- Hoa chat: Thudc thit Folin - Ciocalteu
(Novozyme, Pan Mach), DPPH (Sigma - Aldrich,
My), methanol (Merck, DPic), ethanol (Merck,
Duc), acid galic (Merck, DPuic), Na,CO; (Merck,
buc), natri acetat (Merck, Pac), HCl dam dac
(Merck, buc), KCl (Merck, buc), 2,2- diphenyl-1-
picrylhydrazyl (Merck, Dtc).

- Thiét bi: T say khong khi néng, can phan
tich 4 s6 16, mady do mau quang pho UV-VIS
(Genesys 6. Thermo spectroic USA), may Vortex,
may do pH cam tay, may do mau cam tay, do do
ctmg bang may cam bién cau truc Vernier.

2.2. Phuong phap nghién ctu

Cac yéu to anh huong dén quy trinh cong
nghé san xuat vo thanh long siy déo duoc nghién
cttu thit nghiém qua cac thi nghiém:

Vo thanh long

Eira

l

Xit Iy

I

Ri¥a mudi

L

Chin

L

Tham thin

|

Sy

|

Lam ngudi

L

Béng gol

Hinh 1. So d6 quy trinh nghién ciru san xuit vé thanh long sdy déo
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- Thi nghiém 1: Khido sit nong do CaCl, va
thoi gian chan dnh hudng dén mau sac (L* a*
b*) va cau tric (do cung) cua vo thanh long:

Thi nghiém duogc bé tri gdm 2 nhan té néng
do CaCl, (1%, 1,5%, 2% va 2,5%) voi do tinh khiét
95% va thoi gian chan (10 giay, 20 giay, 30 giay va
40 giay), lap lai 3 lan. Nguyeén liéu vé thanh long
duoc rtra sach, cat thanh timg miéng khoang 3 cm,
rita voi nwdc mudi pha loang (néng do 5%), rita lai
nhiéu lan bang nwoc sach va dé rao. Khoi luong
mau 100 g, dem chan véi dung dich CaCl, Cac chi
tieu theo doi: Do mau sic va ciu trac.

- Thi nghiém 2: Khdo sat anh huong cua ham
lirong duong saccharose va thoi gian tham thau
dén gid tri cdm quan (mau sdc, cau tric, mui va
vi) ctia san pham:

Thi nghiém duoc bé tri gdm 2 nhan t6, ham
luong dudng trang (30%, 40%, 50% va 60%) va thoi
gian tham thau (1 gio, 1,5 gio, 2 gio va 2,5 gio), lap
lai 3 lan. Khoi lwong mau 100 g, ngdm thdm thau
sao cho nguyén liéu ngip trong nudc duong tai
nhiét do phong. Cac chi tiéu theo doi: Panh gia
cam quan (mui, vi, mau sic, cau trac) theo phuong
phap cho diém thi hi€u.

- Thi nghiém 3: Khao sat anh hurong cua nhiét
do va thot gian sdy dén chat Irong san pham:

Thi nghiém duwoc bo tri gom 2 nhan to, nhiét
do (45°C, 50°C, 55°C va 60°C) va thoi gian say (2
gio, 3 gio, 4 gio va 5 gio). Khoi lugng mau 100 g,
say trong thiét bi siy doi luu khong khi nong. Cac
chi tieu dugc danh gia bao gém: Ham luong
polyphenol téng, anthocyanin, hoat tinh chong oxy
hoa, va gia tri cdm quan cta san pham.

2.3. Phuong phép phan tich

- Po mau sic bang cach st dung phan mém
Artweaver 1.0 dé ldy gia tri R, G, B tir anh ky thuat
s6. Stt dung phan mém hiéu chinh va chuyén déi

giatriR, G, B sang gia tri L*, a*, b*.

- Phan tich ham luong polyphenol téng s6 theo
phuong phap Folin- Ciocalteu [9].

- Phan tich ham luong anthocyanin bang

phuong phap pH vi sai [10].

- Phan tich hoat chit chéng oxy héa bang
phan ung véi 2,2 — diphenyl-1- picrylhydrazyl
(DPPH) [11].

- Danh gia chat luong cam quan ctia san pham
bang phuong phap cho diém theo thi hiéu, véi
s6 lwong nguoi thir1a 60 nguoi, moéi thanh vién sau
khi ném thtt sé danh gia mutc do wa thich ctia minh
theo thang diém tir 1 - 7 trén ca 4 chi tiéu cam

quan vé mau sac, mui, vi va cau truc [12].

- Do @9 ctmg bing cach st dung phan mém
Logger Lite 1.9.2 do lay gia tri luc nén 16n nhat
(N), stt dung may cam bién cau trac Vernier.

2.4. Xtx Iy s6 liéu

Két qua thi nghiém duoc tién hanh voi 3 lan
lap lai va xit li thong ké biang phan mém JMP 9.0.2
(SAS Institute Inc., 2011; USA) va Microsoft Excel
2007 (Microsoft corp., 2007; USA). Cac so liéu biéu
dién cac gia tri trung binh cta 3 1an lap lai + do

léch chuan v6i muc y nghia p <5%.
3. KET QUA NGHIEN CUU VA THAO LUAN

Vo6 thanh long chiém 30% ty 1é khoi luong toan
trai, d0 4m 89,75% va c6 nhiéu hoat tinh sinh hoc
cao voi ham luong phenolic 1a 3.642 mg GAE/100
g chat kho, ham luong anthocyanin 1,04% va hoat
tinh chong oxy hoa 1a 14,32%.

3.1. Anh hudng ctia ndng do CaCl, va thoi gian
chan dén mau sic (L*, a*, b*) vo thanh long

Qua trinh chan nham muc dich vo hoat
enzyme polyphenol oxydase gay hoéa nau san
phdm lam san phdm bi sAm mau [13]. Viéc lua
chon thoi gian chan phu hop c6 y nghia rat quan
trong trong viéc gitt mau sac nguyén liéu, han ché

hién tuwong bién mau hodc bac mau.
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Bang 1. Anh huéng ciia diéu kién chin dén mau sic vé thanh long

Diéu kién chan Céc chi tiéu mau sac
Néng do CaCl, (%) | Thoi gian chan (giay) L* a* b*
0 0 3,32+0,25" 3,50+0,41* 0,92+0,27<P
10 4,09+0,06° 2,46+0,185¢ 2,370,698
1 20 4,24+0,125¢ 1,66+0,11"F 2,21+0,3945¢
30 4,35+0,08¢ 1,36+0,08"% 1,62+0,7685¢P
40 4,97+0,06P 0,60+0,10" 1,760,465¢P
10 4,27+0,05¢ 2,45+0,355¢ 2,19+0,93485¢
1,5 20 4,380,057 1,68+0,12PF 2,32+0,75%8
30 4,96+0,13P 1,41+0,04" 1,88+0,354B¢
40 5,59+0,15" 1,24+0,19% 1,28+0,055¢P
10 4,37+0,05"¢ 2,60+0,55" 1,86+1,16%B¢
2 20 4,74+0,15°F 1,99+0,02¢P 1,80+0,754B¢P
30 5,26+0,10° 1,69+0,13PF 2,09+0,3348¢
40 5,80+0,12" 1,32+0,25"% 2,710,734
10 4,45+0,11%F 2,77+0,41° 2,04+0,43°
2,5 20 5,14+0,20° 2,57+0,39% 2,65+0,19*
30 5,61+0,48" 2,45+0,145¢ 1,660,504B¢P
40 6,98+0,19* 1,26+0,19% 2,64+0,424

Ghi chu: Gid tri biéu dién 12 gid tri trung binh va do léch chuan. Trong cung mot cot, nhimg gid tri nghiém

thitc c6 cung ky tr thi khong co s khdc biét y nghia vé mat thong ké voi mitc y nghia p< 0,0b.

Két qua nghién ctru cho thay, khi ting nong
do CaCl, va thoi gian chan thi mau sic cta vo
thanh long cang sang (gia tri L* do duoc cang lon)
va mau do cang nhat (gié tri a* gidam dan). Cu thé,
mau chan tai néong do CaCl, 2% va thoi gian chan
20 giay cho két qua L*, a* va b* lan luot 1a 4,74;
1,99 va 1,80 c6 su khac biet vé gia tri L*, a* va b*
so vOi cac mau chan & cac néng do CaCl, va thoi
gian chan khac. Véi thoi gian chan 20 gidy va nong
do CaCl, 2% cho thay, san pham c6 do sang va mau
do6 tuwong doi phu hop véi mic do yéu thich.

3.2. Anh hudng ctia néng do CaCl, va thoi gian
chan dén d9 cimg ctia v thanh long

Cau truc thuc phdm Ia tat ca cac thudc tinh co
hoc, hinh hoc, bé mit ctia san phdm duoc cam
nhan bdi co hoc, xuc giac, thi giac va cac co quan

thu cam khac ctia con nguoi. Do cimg la thudc tinh
co hoc cta cau truc lien quan dén cuong do luc
can dé lam cho san ph4dm bién dang hoic dé co6 thé
dam xuyén qua thuc phdm. Do cing ctia san pham
duoc biéu thi theo don vi newton (N).

Trong cung mot nong do CaCl,, thoi gian chan
vo thanh long trong dung dich CaCl, ty 1é thuan
voi do ctmg cta san phdm. Do thoi gian chan trong
dung dich CaCl, cang dai thi ham lwong ion Ca*
khuéch tan vao trong nguyeén liéu cang nhiéu, lam
cho vo thanh long c6 @6 cting cang cao. Do cting
ctia vo thanh long cao nhat 1a khi chan & thoi gian
40 giay voi gia tri 1a 5,98 N va do ctmg thap nhat 1a
khi chan & thoi gian 10 giay voéi gia tri 1a 5,15 N.
Trong thi nghiém nay d6 cung tang lén khi ting
thoi gian chan cung vo6i néng do dung dich CaCl,
tren 1,5%. Do ctmg qua cao lam cho san phdm hoi
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kho cting, anh hudng dén gia tri cAm quan cta san
phdm. Két qua nay twong dong véi nghién cttu ctia

Nguyén Thai Thanh Truc va cs (2020) vé ché bién
mut ca chua bi [7].

HI

Bad cing (M)

0 10 20 20 40 0 10 20 30

0 10 20 30 40 0 10 20 30 40

1 15

25

Thisi gian (gidy) within Ndng d6 (%)

Hinh 2. Sy thay d3i d6 cing ctia vo thanh long theo néng d¢ CaCl,va théi gian chan

Tuong tu nhu thoi gian chan, nong do CaCl,
trong dung dich chan anh hudng rat lon dén do
ctmg cta vé thanh long. Nguyén nhan 1a khi chan
v6 thanh long vao trong dung dich CaCl, thi ion
Ca* sé tham thau vao mang té bao tao su 6n dinh
hé thong mang té€ bao va hinh thanh calcium
pectate, lam phién gitta va vach té bao trd nén ran
chac hon [14]. Do ctimg thap nhat 1a khi chan &
nong do CaCl, 1% véi gia tri 1a 4,35 N va do cing
cao nhat 1a khi chan & nong do CaCl, 2,5% voi gia
tri la 6,88 N.

Két qua nghién cttu cho thay: Dua vao mau
sac (L*, a*, b*) va cdu truc (d0 ctmg) cta san
phdm, thong s6 duoc chon 1a néng do CaCl, trong
dung dich chan 1a 2% va thoi gian chan la 20 giay
dé 1am co s cho céac thi nghiém tiép theo.

3.3. Anh huémg ciia ham luong duong va thoi gian
thdm thdu dén gia tri cAm quan (mau sic, mui, vi
va c4u trac) cta san phdm

Trong qua trinh thdm thiu, duong 1a thanh
phan quan trong tao nén vi cho san pham. Ngoai
ra, duong con c6 vai tro tc ché su phat trién cua vi

sinh vat, kéo dai thoi gian bao quan. Nhin chung,
khi ham luong duong 30% va 40% thi diém cam
quan thap do co chat cung cép cho cac phan tng
tao mau, mui, vi khong dt nén trong qua trinh say
st hinh thanh mau, mui va vi chua dat yéu cau.
Khi tang ham luong duong len 50% thi chat luong
cam quan la tot nhat, luong duong vira da dé tao
duoc mui vi va tao do déo cho san pham. Khi tang
ham luong duong 1én 60% thi diém cam quan giam
do san pham c6 vi ngot gat va mui duong lan at.
Thoi gian thdm thiu ciing c6 su tic dong
teong te nhu ham luong duong. Piém cam quan
san phdm dat gia tri cao nhat & khoang thoi gian
tham thau 1a 2 gio. Trong khoang thoi gian nay,
san phdm c6 mau sac duoc danh gia cao nhat, san
phdm dat cau truc déo, khong qua mém hay qua

ctmg, c6 vi ngot twong doi hai hoa.

Mau duoc yéu thich nhat 1a khi dwoc thdm
thau v6i ham luong duong 50% trong thoi gian 2
gid voi cac diém cadm quan trung binh vé mau sac,
mui, vi va cau truc dat lan luot 1a 5,53; 5,22; 6,07;
5,97.
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Bang 2. Bang diém d&anh gia cdm quan trong diéu kién thdm th4u khac nhau

biéu kién tham thau biém cam quan trung binh
Ham luong duong (%) | Thoi gian (gio) Mau sic Mui Vi Céu truc

1 2,33+0,15" 2,22+0,19¢ 2,27+0,19¢ | 2,60+0,15°
30 1,5 2,40+0,26" 2,42+0,19"¢ | 2,40+0,22"¢ | 2,68+0,25°
2 2,67+0,21CH | 2 47+0,105%¢ | 2,5040,15"¢ | 2,57+0,25¢
2,5 2,60+0,26¢1 2,4240,10"¢ | 2,62+0,195C¢ | 2,78+0,40°
1 3,00+0,465¢ 2,75+0,228 2,88+0,10%F | 2,78+0,42°¢
40 1,5 3,00+£0,305T¢ | 2,45+0,155¢ | 2,78+0,215F¢ | 2,72+0,46°
2 3,1740,295F | 252+0,195¢ | 2.82+0,235 | 2,77+0,42¢
2,5 3,20+0,10% 2,67+0,385F 3,07+0,28" 2,98+0,19¢
1 3,80+0,36" 3,32+0,33" 4,32+0,21°¢ 4,25+0,228
50 1,5 4,30+0,17°P 4,25+0,15¢ 4,82+0,265¢ | 3,87+0,64"
2 5,53+0,124 5,22+0,14% 6,07+0,16* 5,57+0,33*
2,5 5,200,108 4,82+0,14® 5,19+0,15® 4,39+0,48"
1 4,80+0,175¢ 4,29+0,15¢ 4,82+0,715¢ | 4,08+0,13®
60 1,5 4,27+0,70P 4,35+0,15¢ 4,78+0,205¢ | 4,18+0,55"
2 3,80+0,26" 4,08+0,39¢ 3,77+0,75° 4,07+0,318
2,5 2,67+0,295FC¢H | 2 52+0,1957C¢ | 2,87+0,28%F | 2,57+0,19°

3.4. Anh hudéng ctia nhiét @6 va thoi gian sdy dén ham luong polyphenol
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Hinh 3. Ham lugng polyphenol theo nhiét do va thoi gian sdy
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Su thay d6i ham luong cac hop chat polyphenol
trong qua trinh sdy duoc thé hién trong hinh 3. Két
qua cho thay, nhiét do say va thoi gian sdy c6 su tac
dong dén ham luong polyphenol téng s6 trong san
pham vo thanh long sdy déo. Trong cling mot nhiét
do say, khi tang thoi gian sdy tir 2 - 3 gio, ham luong
polyphenol ting tir 869 mg GAE/100 g chat kho
dén 1.871 mg GAE/100 g chat kho. Khi tang thoi
gian lén tir 4 - 5 gio, ham lwong polyphenol giam
dan 1.148 mg GAE/100 g chat kho dén 917 mg
GAE/100 g chat kho. Khi xir ly nhiét, cac hop chat
phenol sé bi pha vo lam tang cac acid phenol tu do,
giam cac ester, glycoside va cac phan doan ester
dan dén su gia tang cac hinh thuc phenol tu do [15].

Tuong te nhu thoi gian sy, khi tang nhiét do
say, ham luong polyphenol sé tang lén dén khi dat
gia tri cao nhat, sau d6 ham luong polyphenol sé
c6 xu huéng giam. Ham luong polyphenol dat gia
tri cao nhat & nhiét do 50°C 1a 1.777 mg GAE/100

g chat kho. Khi nang nhiét do say len 55°C va 60°C
thi cac hop chat polyphenol cé xu huong giam do
bi bién d6i boi nhiét do cao, bi oxy hoa va that
thoat nhiéu hon véi gia tri gidm tuong tng 1an luot
la 1.137 mg GAE/100 g chat kho, 1.064 mg
GAE/100 g chat kho.

3.5. Anh hudéng ciia nhiét d9 va thoi gian sdy dén
ham luong anthocyanin

Ham luong anthocyanin chiu su anh huong rat
16n tir nhiét do va thoi gian sdy. Mau vé thanh long
trudc khi sy c6 ham luong anthocyanin 1a 0,72%.
Ham lwong anthocyanin ty 1é nghich véi thoi gian
sdy. Khi thoi gian sdy cang dai thi lam luong
anthocyanin gidm cang nhiéu. Trong cung mot
nhiét do say, ham luong anthocyanin dat gia tri cao
nhat khi sdy trong khoang thoi gian 3 gio, khi kéo
dai thoi gian say lén 4 gio va 5 gio thi ham luong
anthocyanin giam lan luot 1a 0,09% va 0,06%.
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Hinh 4. Him lrong anthocyanin theo nhiét d6 va thoi gian sdy

Ciing giong nhu cac hoat chat sinh hoc khac,
cac anthocyanin rat dé bi phan hiy boéi nhiét do

cao va rat nhay cam voi cac tac dong ctia anh sang

cing nhu oxy trong khéng khi. Ham luong
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anthocyanin dat gia tri 0,20% tai nhiét do 45°C va
50°C. Sau d6, ham lwong anthocyanin cé khuynh
huéng giam dan dat gia tri 0,19% khi sdy & nhiét do
55°C va 0,18% khi say & nhiét do 60°C.
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3.6. Anh huéng ciia nhiét d6 va thoi gian sdy dén hoat chit chdng oxy héa
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Hinh 5. Hoat tinh khang oxy héa theo nhiét do va théi gian sdy

Hoat tinh khang goc tw do DPPH trong dich
chiét ctia cac mau vé thanh long sdy & nhiét do va
thoi gian khac nhau 1a khac nhau. Do6i véi mau
trudc khi sdy cé hoat tinh chéng oxy hoa véi phan
tram tc ché 1a 7,65%.

Trong cuing mét nhiét do say, hoat tinh khang
oxy hoa DPPH tai thoi gian sdy 3 gio c6 hoat tinh
cao nhat véi phan tram tc ché 1a 29,65% va cac
mau c6 hoat tinh thap nhat 1a & thoi gian sdy 4 gio
va 5 gio voi phan tram e ché lan luot 1a 44,52% va
65,09%.

Trong cung mot thoi gian sy, hoat tinh khang
goc tu do DPPH trong dich chiét cac mau sdy &
nhiét do 50°C c6 hoat tinh cao nhat voi phan tram
tc ché 1a 29,76% va cac mau co6 hoat tinh thap nhat
la khi sdy & nhiet do 55°C va 60°C véi phan tram trc
ché lan luot 1a 42,13% va 42,60%. Két qua cho thay,
nhiét do say thich hop la 50°C.

3.7. Anh hudng ctia nhiét do va thoi gian sdy dén
chit ltong cdm quan (mau sic, mui, vi va cdu tric)
ctia san phdm vo thanh long sdy déo.

Piém cam quan san phdm vo thanh long siy
déo theo nhiét do va thoi gian sdy duoc thé hién &
bang 3.

San phdm siy duoi tac dung cta nhiet do
thuong bién d6i hinh dang va tinh chat co hoc.
Nguyén nhan cht yéu 1a do s mat 4m trong qua
trinh sdy dan dén vo cau truc té bao, cac té bao co
rut, bién dang va lam cau tric ctia san phidm ciing
hon [16].

Khi nhiét do say thap tai 40°C, san phdm c6
mau sic khong dep, ciu trac kho khong déu. Tai
nhiét do 60°C san phdm nhanh kho hon nhung kho
khong déu, bé mat hoi cing va mau sic khong dep,
sam mau. Khi sy ¢ nhiet do 50°C va 55°C thi san
phdm c6 mau sic dep va cau trac kho déu. Tai nhiét
do 50°C trong thoi gian 3 gio, san pham duoc ua
thich nhat, voi cac diém cam quan trung binh vé
mau sic, mui, vi va cau trac lan luot 1a 5,80; 5,87;
6,17; 6,22. San pham vo thanh long siy déo c6 mau
do sang dep, mui thom va vi chua ngot hai hoa,
déng thoi san phdm cé do déo phu hop.
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Bang 3. Piém d4anh gi4 cAm quan san phdm vd thanh long sdy déo

biéu kien say biém cam quan trung binh
Nhiét do (°C) | Thoi gian (gio) Mau sac Mui Vi Cau trac

2 2,07+0,08t¢ 2,22+0,19" 2,25+0,18" 1,82+0,12"

45 3 2,40+0,225F 2,43+0,165F 2,40+0,22¢1 2,63+0,33F¢H
4 2,63+0,24" 2,47+0,10%F 2,53+0,06"H 2,60+0,23¢H
5 2,58+0,26" 2,42+0,10%F 2,62+0,085¢ 2,88+0,251¢
2 3,7240,19¢ 3,52+0,15" 3,87+0,25° 4,05+0,10°F

50 3 5,80+0,09* 5,87+0,15% 6,17+0,14% 6,22+0,18"
4 4,77+0,54® 4,33+0,15¢ 4,82+0,26° 4,53+0,08“
5 3,17+0,08" 2,71+0,32F 3,07+0,28" 2,98+0,19"
2 2,80+0,30°F 3,52+0,33%F 2,82+0,23"F 2,77+0,42F¢H

55 3 5,170,038 5,00+0,05" 5,300,208 5,00+0,09®
4 3,87+0,29¢ 3,68+0,40" 4,07+0,20° 4,25+0,22°P
5 3,82+0,36¢ 2,43+0,165F 3,78+0,08 3,87+0,06"
2 2,40+0,22FF 2,43+0,16"F 2,40+0,22¢H 2,63+0,33F¢H

60 3 2,63+0,24" 2,47+0,10%F 2,53+0,06"CH 2,60+0,23¢H
4 2,43+0,155F 2,42+0,21F 2,45+0,13¢1 2,50+0,17%
5 1,87+0,06° 1,77+0,12¢ 1,92+0,06" 1,72+0,06"

4. KET LUAN xuat-va-tieu-thu-thanh-long-ruot-do/ Truy cap

Voi diéu kién chan thich hop 1a chan & nong
do CaCl, 2% trong thoi gian 20 giay; thdm thau &
ham luong duong 50% voi thoi gian thdm thau 1a 2
gi® va thoi gian say & nhiét do 50°C trong thoi gian
3 gio, san vo thanh long sdy déo dat duoc gia tri
cam quan cao nhat; ham luong polyphenol téng s6
1.777 mg GAE/100 g ck, hoat tinh chéng oxy héa
voi phan tram twtc ché la 29,65%; ham luong
anthocyanin cho gia tri 0,1425%; do 4m tuong doi
19,85% phi1 hop voi tiéu chudn san phdm mut déo.

Két qua nghién cttu nay sé gép phan hoan
thién quy trinh cong nghé san xuat vo thanh long
say déo.
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INTIALLY STUDY ON THE FACTORS EVOLVING TO QUALITY OF
FRIED DRAGON FRUIT PEEL

Nguyen Kim Phung', Nguyen Thi Hien!

! Post-harvest Technology Center, Agriculture and Aquaculture School, Tra Vinh University

Summary

This research is aimed to establish the processing technology of making dried dragon fruit peels. The

main contents included: (i) investigating the effects of CaCl, concentration (1%; 1.5%; 2%; 2.5%) and

blanching time (10 seconds, 20 seconds, 30 seconds and 40 seconds); (i) investigating the effects of

sugar concentration (30%, 40%, 50% and 60%) and osmosis time (1 hour; 1.5 hours; 2 hours; 2.5 hours);

(iii) investigating the effects of drying temperature (45°C, 50°C, 55°C, 60°C) and drying time (2 hours, 3
hours, 4 hours and 5 hours). The results showed that blanching dragon fruit peel in 2% CaCl, for 20
seconds helps to maintain the red color and hardness. Soaking with 50% sugar content for 2 hours,

product has highest sensory scores of color, smell, taste and structure. Drying conditions with hot air at

22 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023



KHOA HOC CONG NGHE

50°C for 3 hours, the total polyphenol content was 2.578 mg GAE/g dry matter, antioxidant activity
29.76%, anthocyanin 0.46%. The final product has the highest sensory value in terms of color (5.80), odor
(5.87) taste (6.17) and texture (6.22).

Keywords: Dragon fruit peel, anthocyanin content, polyphenol content, bioactive compounds.
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ANH HUOGNG CUA PHUONG PHAP TIEN XU LY
BEN CHAT LUONG MIT (Artocarpus heterophylius Lam.)
TACH MUI CHIEN CHAN KHONG

Phan Thi Thanh Qué!, Mai Cat Duyén?, Duong Thi Phuong Lién?,

L& Duy Nghia', Duong Kim Thanh®"

TOM TAT

Mit 1a loai trai cay b6 duong do cé chira nhiéu vitamin, chat khoang va cac hop chat cé hoat tinh sinh
hoc. Mit duoc st dung dé ché bién thanh mot s6 san phdm, dic biét 1a san phdm mit chién chan
khong. C6 nhiéu yéu t6 anh hudng dén chat luong mit chién chan khong bao gom: Loai thiét bi chien,
qua trinh tién xt ly va diéu kién ché bién. Muc dich ctia nghién cttu nay la khao sat anh huéng cta
phuong phap tién xit 1y gitip nang cao chat luong san phdm mit chién chan khong. Mui mit sau khi
chan & 100°C trong thoi gian 4 phut duoc bo tri: (i) sdy so bo & nhiét do 60°C trong thoi gian 1 gio, (ii)
cap dong cham & nhiét d¢ -18°C trong thoi gian 48 gio, (iii) cdp dong nhanh & nhiét do -40°C trong thoi
gian 48 gi¢. Mit sau khi xtt Iy duoc chién véi dau shortening & nhiét do 110°C, 4p suat chan khong 650
mm Hg. Do 4m, a,, chat béo téng s6 va cac hop chat c6 hoat tinh sinh hoc bao gom tong ham luong
polyphenol, tdng ham luong flavonoid, B-caroten va hoat tinh chong oxy héa DPPH dugc xac dinh.
Bén canh d6, chat luong cdm quan ctia san pham ciing duoc danh gia. Két qua thi nghiém cho thay,
lanh dong nhanh mit & nhiét do -40°C trong thoi gian 48 gio c6 tac dung tot nhat trong viéc duy tri cac
hop chat cé hoat tinh sinh hoc nhu ham luong phenolic téng s6 (0,54 mg GAE/g), flavonoid (0,13 mg

QE/g), B-caroten (5,46 pug/g) va san phdm ciing dat gia tri cAm quan cao vé mau sic, do gion.

Tirkhoa: Mit, chién chan khong, hop chat sinh hoc, tién xir Iy, lanh dong.

1. BAT VAN BE

Mit (Artocarpus heterophyllus Lam.) thuoc ho
Moraceae, duoc trong rong rai & cac nudc nhiét doi
trong nhimg nam gan day vi huong vi thom ngon va
nhtmg loi ich to 16m cho stic khée [1]. Theo Wong
va cs (1992) [2], qua mit giau vitamin, khoang chat,
protein, carbohydrate va nhiéu hop chat cé hoat
tinh sinh hoc nhu carotenoid, flavonoid, acid dé bay
hoi sterol va tanin. Bén canh do, cac chat chong oxy
héa, vitamin C, vitamin E (a-tocopherol) cé trong
qua mit c6 thé gitp ting cudng sic dé khang cho
co thé, ngan chan su lan truyén ctia cac phan tng
tao goc tu do trén tat ca cac mang té bao ctia co thé
con nguoi [3].

1 Vién Cong nghé Sinh hoc va Thuc pham, Truong Pai hoc
Can Tho

2 Khoa Ky thuat cong nghé, Truong Pai hoc Nam Can Tho
“Email: dkthanh@ctu.edu.vn

Chien chan khong 1a phuong phap ché bién &
diéu kién nhiét do va ap suat thap gidp tao ra san
pham c6 chat luong tot [4]. Mit chién chan khong
la moén an vat phé bién, duoc tiéu thu & nhiéu nudc
chau A va chau Phi [3]. C6 nhiéu yéu t8 anh
huéng dén chat luong san phdm mit chién chan
khong, nhu do chin nguyén liéu, phuong phap tién
xt ly, qua trinh chién, loai thi€t bi chién [4]. Theo
Ayustaningwarno va cs (2018) [4], qua trinh tién
xtr ly c6 thé duoc sir dung dé cai thién cac thuoc
tinh chat lwong cta san phdm chién, gom: Ham
luong dau, hinh thitc bén ngoai, ciu tric, mau sac,
mui vi, duy tri cac chat dinh duong va cac hop chat
c6 hoat tinh sinh hoc. Cac phuong phap tién xt ly
phé bién duoc st dung trong ché bién san phidm
chién chan khong nhu: Chan, siy so bo, ngam
thdm th4u va dong lanh [5]. Phuong phap chan
duoc st dung dé giam thiéu bién d6i hoa nau do
enzyme, dong thoi con lam cho tinh bot ho hoa
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mot phan, giup san phdm chin déng déu sau qua
trinh chién [5]. Sdy so bo hoac ngam thim thau
trong dung dich muéi hodc duong duoc st dung
dé giam ham luong nudc ban dau trong nguyén
lieu truedc khi chién, gidp rut ngan thoi gian chién
[6]. Lanh dong c6 tac dung lam nuéc trong nguyén
lieu két tinh, tao 16 réng, giup san phdm co6 ciu
truc xop sau khi chién, dong thoi ham luong cac
hop chat sinh hoc trong nguyeén liéu sau khi lanh
dong cing co6 kha nang gia tang [7]. V6i muc dich
duy tri gia tri dinh dudéng va nang cao chat luong
cam quan ctia san phdm mit chién chan khong, cac
bién phap tién xit ly nguyén liéu mui mit trudc khi
chién duoc nghién ctu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Thi nghiém duoc thwc hién tai Phong thi
nghiém Bo mon Cong nghé thuc phdm va Bo mon
Cong nghé sau thu hoach, Vién Céng nghé Sinh
hoc va Thuc phdm, Truong Pai hoc Can Tho.

Nguén nguyén lieu sit dung trong nghién
ctru 12 giong mit Thai thu mua c6 dinh tai vuon
thuoc tinh Hau Giang, dat do chin thuan thuc
(chat kho hoa tan tong s6 - TSS tir 19 - 20°Bx),
duoc van chuyén vé phong thi nghiém dé thuc
hién nghién ctu.

2.2. B6 tri thi nghiém

Mit duoc thu hoach dua trén tiéu chi vé chat
kho hoa tan téng s6. Lua chon nhitng qua dong
déu nguyén ven, khong bi xo den, sau, bénh ciing
nhu dap nat, thoi hong. Mit duoc van chuyén vé
dén phong thi nghiém, rtra sach phan vo dé loai bod
tap chat (ma mit, bui, dat, cat...) bam trén bé mat
vo va lam gidm bét cac vi sinh vat trén bé mait
nguyén liéu. Tién hanh tach mui (b6 v, hat, xo va
cui), cat doi mui mit theo chiéu doc, chan mui mit
& nhiét do 100°C trong thoi gian 4 phut va lam
ngudi nhanh dén nhiét d0 moi truong (ké thira két
qua nghién cttu trudc). Mui mit sau khi chan, duoc
xt ly nhu sau: (i) sdy so bo & nhiét do 60°C trong

thoi gian 1 gio, (i) cap dong cham & nhiét do -18°C
trong thoi gian 48 gio, (iii) cdp dong nhanh & nhiét
do -40°C trong thoi gian 48 gio va doi chimg (nghia
la mui mit chi chan). Mit sau khi xit ly duoc chién
voi dau shortening & nhiét do 110°C, ap suét chan
khong 650 mm Hg véi thoi gian chién co dinh 1a 70
phut, sau d6 ly tAm tach dau, lam nguoi va tién
hanh phan tich d 4m, do hoat dong ctia nuoc (a,),
ham lwong chat béo, do mau sac (L, a", b"), ham
luong cac hop chat sinh hoc (B-carotene,
polyphenol, flavonoid téng so), kha nang loai bo
goc tu do (DPPH) va danh gia cdm quan san
phdm. Khoi luwong nguyeén liéu mit st dung 1a 1
kg/nghiém thirc, thi nghiém lap lai 3 1an.

2.3. Phuong phap phan tich

Ham luwong polyphenol téng s6 duoc xac dinh
bang phuong phap Folin-Ciocalteu theo Singleton
va cs (1999) [8]. Ham luong téng flavonoid duoc
xac dinh bang phuong phap so mau phtc véi
clorua nhom theo Zhu va cs (2010) [9]. Kha nang
loai bé goc tu do DPPH duoc xac dinh bang
phuong phap so mau tir phan ung véi dung dich
DPPH trong methanol theo Mensor va cs (2001)
[10]. Ham luong p-caroten dugc xac dinh bang
phuong phap trac quang theo Fikselova va cs
(2008) [11]. Mau sac (L', a’, b") san phidm duoc
x4ac dinh bang cach st dung thiét bi do mau
Colorimeter (Konica Minolta CR-20, Nhat Ban).
Chi s6 hoa nau BI (Browning Index) xac dinh theo
phuong phap cta Kasim va Kasim (2015) [12], cu

2 100(x—-0,31 , a*+1,75L"
thé BI = (—), trong do: x = ;
0,172 5,64L*+a*-3,012b*

L', a’, b" trong cong thic 13 gia tri mau do duoc tir

két qua xac dinh mau sic cta san phdm bang may
do mau Colorimeter nhu da trinh bay & trén. Ham
luong chat béo téng s6 duoc xac dinh bang
phuong phap Soxhlet theo tiéu chuin Viét Nam
(TCVN 4295-86). Hiéu suat thu héi san phdm tinh
theo cong thue: (khéi lwong nguyén lieu/khoi
luong san phdm) x 100. Chat luong cadm quan san
phdm duoc danh gia bang phuong phap cho diém
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theo thang diém: 5: Rat tot, 4: Tot; 3: Kh4; 2: Trung
binh, 1: Kém va 0: Rat kém theo tiéu chudn Viét
Nam (TCVN 3215-79).
2.4. Phuong phap xitly s6 lieu

St dung phuong phap phén tich phuong sai
(ANOVA) va phép kiém dinh LSD dé xac dinh su
khac biét co y nghia thong ke giita cac gia tri trung
binh ctia cac nghiém thic bang chuong trinh
STATGRAPHICS Centurion XV.I.
Microsoft Excel duoc st dung dé tinh toan so6 lieu

Phian mém

va vé do thi. Tat ca cac s6 lieu thu thap dua trén

két qua 3 lan lap lai, két qua duoc trinh bay dudi
dang gia tri trung binh + do léch chudn (n=3).
8. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hudng ciia phuong phap tién xit Iy dén do
4m, hoat d6 nuéc va ham luong chat béo trong san
phdm

Phuong phap tién xt ly anh hudéng dén hiéu
suat thu héi va ham luwong chat béo trong san
pham, két qua duoc thé hién & bang 1.

Bang 1. Anh huéng clia phurong phép tién xtt Iy dén do 4m, hoat d6 nuéc va ham heong

chit béo trong san phdm
Phuong phap tién xtt Iy bo 4m (%) Hoat do nuoc a,, Ham luong chat béo (%)
Doi chimng 2,13+0,28"> 0,47+0,02™ 49,13+1,31°
Lanh déong cham 2,66+0,04™ 0,46+0,02 47,76+1,33®
Lanh déng nhanh 2,76+0,39% 0,48+0,03™ 45,97+0,56"
Say so bo 2,00+0,32¢ 0,46+0,01™ 41,77+0,85¢

Ghi chu: Gi4 tri trung binh trong cung mot cot co céc chir cdi a, b, ¢ khdc nhau biéu thi sir khac biét c6 y nghia

thong ké ¢ mutc y nghia 5%; ns (not significant): khac biét khéng cd ¥ nghia.

Do 4m ctia san phdm thay ddi theo phuong
phap tién xtt ly (Bang 1). Say so bo giup giam do
am cudi cua san pham hiéu qua (2,00 £ 0,32%),
khac biét co y nghia thong ké voi cac phuong phap
xtt Iy con lai. Theo Mariscal va Bouchon (2008)
[6], sdy so bo hodc ngam thdm thau nguyén lieu
trudc khi chién trong dung dich muéi hodc duong
duoc stt dung dé giam ham luong nuéc ban dau
trong nguyén liéu, gitp rut ngan thoi gian chién.
Do 4m cudi mau tién xr ly lanh dong cao hon so
voOi mau doi chung va mau sdy so bo, nguyén nhan
c6 thé 1a do thoi gian chién c6 dinh 1a 70 phat voi
tat ca cac mau, trong khi mau mit dong lanh co
nhiét do thap, do chénh léch nhiét do tam 16n lam
ha nhiét do dau chién, giam toc do truyén nhiét
ctia dau chién vao san pham.

Hoat do nuoc cta san pham khac biét khong co
y nghia thong ké (p>0,05) gitta cac phuong phép tién
xtt ly va dao dong tir 0,46 - 0,48 (Bang 1), gitp git

duoc cau truc gion, xop va ngan chan duoc su phat
trién ctia vi sinh vat, phit hop cho qua trinh bao quan
san pham.

Ham luwong chat béo 1a mot trong nhig chi
tieu quan trong d6i voi san phdm chién. Ham
luong chét béo thay ddi theo phuong phép tién xt
ly. Ham luong chat béo gitra cac phuong phap tién
xtt ly khac biét co y nghia thong ké (p<0,05).
Trong cac phuong phap tién xit ly, sy so bo lam
nguyeén liéu co lai va giam dién tich ti€p xuc giup
ngan can dau xam nhap vao san pham. Theo
Ayustaningwarno va cs (2018) [4], sdy lam giam
d6 4m va hinh thanh 10p vo tao ra kha niang chong
hap thu dau cao, phtt hop voi két qua nghién ctu
nay. Cac nghién ctru khac vé trai cay chién chan
khong ciing dua ra két qua tuong tu, theo do say
so bo giup gidm do 4m va ham luong dau tham vao
san pham trong qua trinh chién. Debnath va cs
(2003) [13] cho rang, su co ngoét xay ra trong qua
trinh sdy lam giam tong dién tich bé mat va lam
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giam qua trinh truyén khoi, do d6 lam giam su hap
thu dau va tang do gion cta san phdm. Mau chan
va cac mau lanh dong c6 ham luong chat béo cao
do luong nudc trong nguyén liéu trudc khi chién
cao. Sy hap thu chat béo duoc xem 1a ¢6 lién quan
dén viec mat do 4m trong qua trinh chién. Su hap
thu chat béo chiu anh hudéng boéi ham luong nuoc
ban dau va kich co khoang trong trén bé mit
nguyeén liéu ciing nhu cach sip xép khoang tréng
sau khi nuoc bay hoi [14]. Chan lam ting ham
luong béo trong san phdm do ham lwong nuwdc ban
dau cao cung st mé rong té bao sau qua trinh
chan khién nuéc di chuyén ra nhanh hon va chat
béo di chuyén vao trong qua trinh chién. Theo
Oladejo va cs (2017) [15], chan ciing anh hudng
dén kha nang hut dau ctia san phdm, chan gay hap
thu dau cao trong giai doan dau tién ctia qua trinh
chién do lugng nudc cao. Tuy nhién, qua trinh nay
sé cham lai khi bé mat mau co ng6t va hinh thanh
16p v6 bé mat. Bén canh d6, 16p vo nay gitt dau bén
trong nén dau kho thoat ra hon trong qua trinh ly
tam. Cac mau thuc hién chan két hop lanh dong cé
ham luong béo cao hon sdy. Su pha v cau tric té
bao tao ra cac khoang trong va dau sé di chuyén
vao. Fan va cs (2006) [16] cho rang, lanh dong gay

ra su pha v cia té bao ca rot, lam cho chat béo dé
xam nhap vao va bi gi lai trong qué trinh chién
chan khong. Toc do dong lanh c6 thé anh hudng
dén trai cay chién chan khong. Lanh dong cham
tao ra tinh thé da co6 kich thuodc 16n, 1am hong té
bao va lam tang su xam nhap cta dau, vi dau co
thé tham nhap vao té bao bi hu hai trong qua trinh
chién. Do d6, trong cac phuong phap tién xtt ly
trén, lanh dong nhanh wu tién lwa chon dé giam
thiéu su hut dau.

3.2. Anh huéng ciia phuwong phap tién xit ly dén
mau sic ctia san ph4dm

Mau sac 1a mot trong nhimmg chi tiéu gép phan
dang ké dén kha nang chip nhan ctia san phim.
Phuong phap tién xt ly anh hudéng dén gia tri mau
sdc ctia san pham duoc thé hién & bang 2.

Két qua cho thdy, phuong phap tién xit ly anh
huéng dén mau sic cta san pham. Cac phuong
phap tién xtr ly khac nhau thi gia tri do sang (L)
va gia tri b° (thé hién mau vang ctia san phim)
khac nhau va c6 su khac biét c6 y nghia vé mat
thong ké (p<0,05), gia tri a~ cua san phiam khac
biét khong c6 y nghia thong ké (p>0,05).

Béng 2. Anh huéng ciia qu4 trinh tién xir Iy dén gi4 tri mau sic ciia sin phim

Phuong phap tién xtr ly L a b’ BI
boi chimng 63,37+1,84" 10,92+1,95" 27,69+2,85 64,01+0,89"
Lanh dong cham 65,66+1,15% 10,23+0,51™ 31,47+1,40° 78,67+2,21°
Lanh dong nhanh 67,95+1,20? 11,05+0,32™ 33,39+0,19° 77,83+1,13%
Say so bo 62,26+2,12¢ 11,03+1,34" 26,90+3,02¢ 64,01+3,85"

Ghi chu: Gi4 tri trung binh trong cung mot cot co cdc chir cdi a, b, ¢ khdc nhau biéu thi sur khac biét co y nghia

thong ké ¢ muic y nghia 5%.

Két qua & bang 2 cho thay, phuong phap tién
xt ly anh huéng dén mau sic ctia san pham. Cac
phuong phép tién xit ly khac nhau thi gia tri do
sang (L) va gia tri b (thé hién mau vang ctia san
phdm) khac nhau va cé su khac biét c6 y nghia vé
mat thong ké (p<0,05), gia tri a’ clia san pham
khac biet khong co6 y nghia thong ke (p>0,05).

Gia tri L" thé hién do sang ctia san pham, dao
dong trong khoang tit 62,26 - 67,95. Mau tién xtt ly
bang phuong phap sdy cé gia tri L* thiap nhat
(62,26), co su khac biet c6 y nghia thong ke voi
mau lanh dong nhanh (67,95) va lanh dong cham
(65,66). Say 1a phuong phéap gitup do 4m va ham
luong chat béo trong san phdm thap (Bang 1), tuy

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023 27



KHOA HOC CONG NGHE

nhién, sy anh huéng dang ké dén mau siac san
phdm. Sdy lam mat 4m cda nguyén lieu dan dén
tang ham luong chat kho, tao diéu kién xtc tac cac
phan tng hoéa nau khoéng enzyme trong qua trinh
chién lam san phdm t6i mau. Nghién ctu cta
Troncoso va cs (2009) [17] ciing nhan dinh vé mau
sdc cta san pham khi thuc hién phuong phéap siy
so by, theo do, chan két hop voi sdy so bo anh
hudéng dang ké dén mau siac (L', a”) va huong vi
ciing nhu chat luong téng thé ctia khoai tay chién.
Su suy gidm mau sic ciing duoc nghién ctu voi
nhiéu loai trai cay nhu tdo chuéi, ca rot, khoai tay
[18]. Cac mau thuc hién chan két hop lanh dong
déu gitp cai thien do sang ctia san pham so voi chi
ap dung phuong phap chan. Theo Pandey va cs
(2020) [19], mit duoc tién xtt ly dong lanh truoc
khi chién chan khong sé duy tri mau sic va ciu
trac tot.

Gia tri b" thé hién mau vang ctia san pham,
dao dong trong khoang tir 26,90 - 33,39. Mau duoc
tién xtr Iy bang phuong phap sdy so bo co gia tri b’
la 26,9 khac biét khong co6 y nghia thong ké so voi
mau doi ching (27,69). Tién xit ly bang phuong
phap sy lam gia taing ham luong chat kho va cac
phan tng héa nau khong enzyme lam mau san
phdm chuyén sang nau, gia tri b ctia san phim
giam. Phuong phap say so bo gitp giam dang ké
do 4m nhung lai gay anh huong dén mau sac cua
san pham. Gia tri b cac mau lanh dong cham va
nhanh, khac biét c6 y nghia thong ké véi cac mau
con lai (p<0,05). Gia tri a* thé hién mau do (+) va
xanh 14 (-), dao dong trong khoang tir 10,23 - 11,05,
gia tri a” khong bi anh huong dang ké boi phuong
phap tién xtt ly.

Chi s6 héa nau BI ctia san phdm cao nhat &
mau lanh dong cham va lanh dong nhanh, khac
biét c6 y nghia thong ké véi mau sdy so bo va doi
chtng. Sdy 1am anh hudng dang ké dén mau sic
ctia san pham do tac dung nhiét thoi gian dai va
lam kho bé mat san pham. Lanh dong giup cai
thién mau sdc cta san pham.

3.3. Anh hudng ciia phuong phap tién xit ly dén
cac chit cé hoat tinh sinh hoc ciia san phdm

Mit chtta cac chat cé hoat tinh sinh hoc nhu
polyphenol, flavonoid, p-carotene va cac hop chat
c6 kha niang khang oxy héa rat tot cho sttc khoe.
biéu kién tién xtr ly phu hop sé gitp bao quan
duoc cac chat co hoat tinh sinh hoc trong san
phdm (Hinh 1).
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[

Déi chimg Shy

loai bo gf)c tu do DPPH (%)
=
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Ham lugng polyphenol (mg GAE/g),

Lanh déng Lanh déng
nhanh cham

Beta-Carotene =i DPPH —TPC

Hinh 1. Anh huéng ctia phuong phép tién xtt ly
dén cac chat c6 hoat tinh sinh hoc trong san phdm

Phuong phap tién xtt ly c6 &nh huéng dén ham
luong B-carotene trong san phdm. P-carotene
twong do6i bén nhiét, nhung thoi gian tac dung
nhiét kéo dai cung voi sy c6 mat ciia oxy, anh sang
va mot s6 tac nhan oxy hoa khac lam anh huong
rat nhiéu dén ham luong PB-carotene trong san
phdm. Mit chién chan khong duoc tién xtt ly bang
phuong sdy so bo c6 ham luong B-carotene 1a 4,52
ug/g chat kho thiap hon khac biét c6 y nghia
thong ke (p<0,05) so voi cac phuong phap xt ly
con lai. Trong qua trinh sdy, mit tiép xdc véi nhiét
do cao va oxy trong thoi gian dai lam anh huong
dén ham luong B-carotene. Piéu nay phu hop voi
nghién ctru vé sy pha hily p-carotene boi nhiét trén
mot s6 loai rau qua khac ctia Lester (2006) [20].
Nghién ctru déng hoc ctia Saxena va cs (2012) [21]
cling cho thay, khi sdy mit ¢ nhiét d¢ ti 50 - 70°C,
lam luwong carotenoids bi suy giam. Pam Thi Bich
Phuong va Hoang Quang Binh (2020) [22] cing
cho ring, thoi gian sdy kéo dai lam tang su anh
huéng cta nhiét do6 va oxy dén ham luong B-
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carotene trong bot khoai lang sdy. Ham luong -
carotene & cac mau thuc hién tién xt ly bang
phuong phap lanh déng nhanh (5,46 pg/g chat
kho) va lanh dong cham (5,28 ng/g chat kho) cao
hon so v6i mau doi chimg (4,92 ng/g chat kho);
tuy nhién, khac biét khong c6 y nghia thong ké
(p>0,05). Theo Dutta va cs (2005) [23], dong lanh
& nhiet do thap it mat ham luong carotene nhat vi
cac chat dinh duong duoc gitr lai hau hét & nhiét
do thap. Leong va Oey (2012) [24] cho ring, lanh
dong 1a phuong phép tién xtt 1y c6 thé duy tri hodc
tang nhe ham luong carotenoid.

Ham lwong polyphenol (TPC) ctia san pham
thay déi theo phuong phap tién xt ly, ham luong
polyphenol ctia mau doi ching, lanh dong cham,
lanh dong nhanh va sy lan luot 1a 0,45; 0,50; 0,54;
0,34 mg GAE/g chat kho. Say lam giam ham luong
polyphenol trong san phidm do qua trinh xtt ly voi
nhiét 0 trong thoi gian dai gay ra su thoai hoa cac
hop chat nay. Két qua dat duoc tir nghién ctru phu
hop voi két qua nghién ctru Tran Thi Yén Nhi va cs
(2021) [25], theo d6 cac hop chat phenolic nhay
cam voi nhiét do va oxy, ting thoi gian va nhiét do
sdy c6 thé gay ra sy phan hiy cac hop chat sinh
hoc. Tuy nhién, mot s6 nghién cttu cho rang ham
luong TPC ting lén trong qua trinh sdy, diéu nay
tiy thuoc vao nhiét d¢ va thoi gian sdy ciing nhu
cAu truc té bao.

Tién xit ly bang phuong phap lanh dong duoc
danh gia 1a c6 kha nang bao quan va thuc diy su
gia tang cac chat sinh hoc trong thuc phidm. Két
qua tir hinh 1 cho thay, phuong phap lanh dong
cham va lanh déng nhanh c6 gia tri TPC cao. Bién
phap tién xir ly t6i duoc thuc hién bang phuong
phap lanh dong c6 kha nang thuc ddy lam tang cac
hop chat sinh hoc trong téi [26]. Két qua nghién
ctru trén phu hop voi két luan cia Tomsone va
Kruma (2014) [27], theo d6 cac hop chat sinh hoc
trong nguyén liéu thuc vat sau khi dong lanh gia
tang c6 y nghia. Theo Leong va Oey (2012) [24],
Martinez-Hernandez va cs (2013) [28], nhitng hop

chat sinh hoc ton tai duodi dang lien két trong
mang té€ bao thuc vat co thé duoc gidi phong trong
qua trinh x ly déng lanh, do d6 c6 su gia tang
nhitng hop chat sinh hoc sau qué trinh ché bién so
voi san pham tuoi.

Ham luong flavonoid cta san phdm thap &
mau say 0,11 mg QE/g do sy hao hut vi tac dung
nhiét thoi gian dai. Ham lwong flavonoid cta cac
mau doi ching, lanh dong cham, lanh dong nhanh
lan luot 14 0,12; 0,12; 0,13 mg QE/g chat kho; khac
biet khong c6 y nghia thong ké (p>0,05).

Kha ning quét goc te do DPPH phu thuoc vao
ham luong cac chat chong oxy héa cé trong san
phdm va ti 1é v6i téng ham luong polyphenol trong
san phdm. Kha nang quét goc tr do phu thuoc rat
nhiéu vao cac hop chat chong oxy hoa, kha ning
quét goc tu do DPPH ctia phuong phap lanh dong
cham (15,43%) va lanh dong nhanh (16,44%) cao do
gitt dugc ham lwong polyphenol cao (twong tng
0,49; 0,54 mg GAE/g chat kho); khac biét khong cé
y nghia thong ké gitra hai phuong phéap lanh dong
va mau do6i chimg (p>0,05). Mau sdy so bo c6 kha
ning quét goc tu do DPPH thap nhat do tac dung
nhiéet trong thoi gian dai lam tén that cac hop chat
chong oxy hoa. Diéu nay phu hop voi két qua
nghién ctru cuia Balik va cs (2009) [29], theo @0,
ham luong polyphenol téng s6 va kha nang chong
oxy hoa c6 moéi tuong quan chit ché trong hau hét
cac truong hop.

3.4. Két qua anh huéng cta phuong phap tién xir ly
dén gia tri cAm quan ctia san phdm mit chién chan
khong

Gia tri cAm quan 1a chi tiéu rat quan trong khi
danh gia chat luong cta san phdm chién. Theo
Ayustaningwarno va cs (2018) [4], x ly so bd co
thé duoc stt dung dé duy tri tot cac chat dinh
duong va déng thoi cai thién tot hon cac thuoc tinh
cam quan cta san phadm chién nhu hinh thtc, két
cau, huong vi. Cac phuong phap tién xit ly anh
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huéng dén gia tri cAm quan cta san pham duoc
thé hieén & bang 3.

Piém cadm quan mau sic ctia san pham dao
dong trong khoang tir 3 - 4,2 diém khi thuc hién
cac phuong phap tién xtr ly khac nhau. Say so bo
lam mat 4m nhiéu (Bang 1), lam tang néng d¢ chat
kho tao diéu kién thuan loi cho phan tmg héa nau
khong enzyme xay ra lam thay d6i mau sic cta
san pham, do d6, mau thuc hién tién xit ly bang
phuong phap sdy so bo c6 diém cam quan mau sic
(3,0 diém), thap hon so voi mau doi chung (3,5
diém), mau lanh dong cham (3,7 diém) va lanh
dong nhanh (4,2 diém), khac biét c6 y nghia thong

ké (p<0,05). Lanh dong nhanh duoc danh gia la cé
mau vang sang dic trung va dong déu.

Phuong phap tién xtt ly cting anh hudng dén
mui cta san phdm. Piém cam quan mui cta san
phdm dao dong trong khoang tir 3,1 - 3,8 diém.
biém cam quan vé mui gitta mau doi chimg (3,6
diém), lanh dong cham (3,6 diém) va lanh dong
nhanh (3,8 diém) (p>0,05). Say lam mui cia san
phidm suy gidm, qua trinh xt ly nhiét kéo dai lam
giam di cac hop chat bay hoi ctia nguyén liéu lam
mat mui thom dac trung cta san phdm dan dén
mui ctia mau chan két hop siy so bo c6 diém cam
quan thap (3,1 diém).

Béng 3. Anh huéng cia phuong phép tién xit 1y dén gié tri cdm quan san phdm

Mau Mau sac Mui Vi Trang thai Bé mat
boi ching 3,6+0,4% 3,6+0,1% 3,6+0,1™ 2,4+0,2°¢ 3,0+0,2"
Lanh déng cham 3,7+0,3* 3,6+0,1* 3,5+0,1™ 3,5+0,1" 3,2+0,3%
Lanh déng nhanh 4,2+0,5* 3,8+0,22 3,7+0,2" 4,0+0,32 3,6+0,22
Say so bo 3,0+0,1" 3,1+0,2" 3,6+0,1™ 1,6+0,2¢ 1,8+0,3¢

Ghi chu: Gi tri trung binh trong cung mot cot co céc chit cdi a, b, ¢ khdc nhau biéu thi sir khac biét co y nghia

thong ké ¢ mutc y nghia 5%; ns (not significant): khic biét khong co y nghia.

San pham c6 vi ngot hai hoa va khong bi anh
hudng boi cac phuong phap tién xt ly, diém cam
quan vi dao dong tir 3,5 - 3,7 diém.

Phuong phap tién xtr ly anh hudng dén trang
thai va bé mat ctia san pham, khac biét c6 y nghia
thong ké (p<0,05). Mau lanh dong cham va lanh
dong nhanh c6 cau triac x6p hon so véi chan va sdy
do nudc da bay hoi nhanh chéng trong qua trinh
chién. Theo Diamante va cs (2015) [30], dong
lanh 1a phuong phap tién xit Iy phu hop, gitp san
phidm chién chan khong c6 cau truc xop, gion.
Trén thuc té, do truyén nhiét nhanh dén mo té
bao, cac tinh thé da bén trong cac té bao dong
lanh thang hoa trong diéu kién chan khong dé lai
cac 16 nho lam tang toc do mat 4m va giam dan do
am cudi cung, déng thoi gitup cho san phdm co
cau trac gion, xXop.

Mau lanh dong nhanh lam tinh thé da hinh
thanh c6 kich thuéc nho va dong déu, qua trinh
chién lam bay hoi céc tinh thé da dé lai cau trac xop

va gitr duoc bé mat san phdm lang min. Lanh dong
cham van tao nén cau tric rong x6p nhung tinh thé
d4 hinh thanh lén lam pha vo cau tric té bao,
khong tao duoc cac 16 rong dong déu, vi vay mau
duoc danh gia 12 bé mat it lang hon so véi lanh
dong nhanh, tuy nhién sy khac biét la khong
dang ké.

4. KET LUAN

Tién xit ly mit bing phuong phap lanh dong
cham va lanh dong nhanh déu cho ham luong cac
hop chat sinh hoc va gia tri cdm quan cao hon so
voi bién phap sdy so bo va doi ching (chan). So
sanh cac phuong phép tién xtt ly, thuc hién tién xt
ly mit bang phuong phap lanh dong nhanh trudc
khi chién & nhiét d¢ -40°C trong thoi gian 48 gio la
bién phap hiéu qua cho san phidm c6 cau truc tot va
mau sic dep, ham luong cac hop chat sinh hoc va
kha nang chong oxy hoa cao. Do d6, tién xtt ly dong
lanh ap dung trong céng nghé chién chan khong la
giai phap thiét thuc va hiéu qua giup duy tri gia tri
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dinh dudéng va nang cao gia tri cdm quan cao cho

san pham mit chién chan khong.
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EFFECT OF PRETREATMENT METHODS ON THE QUALITY OF VACUUM
FRIED JACKFRUIT (Artocarpus heterophyllus Lam.) BULBS

Phan Thi Thanh Que!, Mai Cat Duyen?, Duong Thi Phuong Lien?,
Le Duy Nghia!, Duong Kim Thanh?

Institute of Food and Biotechnology, Can Tho University
?Faculty of Engineering and Technology, Nam Can Tho University

Summary

Jackfruit is considered to be very nutritious due to its vitamins, minerals and bioactive compounds. A
number of food products have already been developed for jackfruit, especially vacuum fried jackfruit
chips. Factors influencing vacuum fried jackfruit quality attributes are the type of equipment, pre-
treatments, processing conditions. The aim of this study was to investigate the effect of pretreatment
methods to enhance the final quality of vacuum fried jackfruit products. Jackfruit were blanched at
temperature 100°C for 4 minutes and experiment was carried out, namely: (i) predrying at 60°C for 1
hour, (i) slow freezing at -18°C for 48 hours, (iii) fast freezing at -40°C for 48 hours. Moisture content,
a,, total lipid content and the bioactive compounds (i.e. total phenolic content, total flavonoid content,
B-carotene) and DPPH free radical scavenging were determined. Besides, the sensory quality of
vacuum fried jackfruit was evaluated as well. Experimental results indicated that fast freezing of
jackfruit at temperature of -40°C for 48 hours was found to be most effective in maintaining bioactive
compounds such as total polyphenol content (0.54 mg GAE/g), flavonoids (0.13 mg QE/g), B-
carotene (5.46 png/g) and gave the best in term of sensory colour and crispiness of products.

Keywords: Jackfruit, vacuum frying, bioactive compound, pretreatment, freezing.
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NGHIEN CUU BIEU KIEN TACH CHIET CHAT MAU TU LA DUA
THOM (Pandanus amaryllifolius)

TOM TAT

Téng Thi Minh Thu>” Nguyén Thj Tuyét>”

L4 dra thom chta nhiéu chat c6 loi cho sttc khée va duoc tng dung phd bién dé tao mau xanh cho

thuc phdm, duoc phdm. Mau xanh cta 14 dia thom chti yéu 1a do sy hién dién ctia chét chlorophyll.

Trong nghién ctru nay, da xay dung quy trinh chiét tach chat mau hiéu qua trén co sé khao sat cac

yéu t6 anh huéng dén qua trinh chiét xuit chat mau chlorophyll, tién hanh dinh tinh su c6 mat cta

mot s6 hop chat hitu co trong dich chiét va stt dung cao chiét dé tao bot mau cho thuc phidm. Két qua,

da xac dinh duoc cac diéu kién thich hop cho qua trinh chiét xuat chat mau chlorophyll 13 dung méi
ethanol 96°% ty 1é dung moi/nguyén lieu 1a 20/1 (v/w); thoi gian chiét 8 gid; nhiét do chiét 60°C. Dung
dich chiét c6 mat mot s6 hop chat hitu co: Alkaloid, carbonhydrate, flavonoid, saponin, triterpenoid.

Cao chiét thu duoc c6 thé tmg dung lam bot mau cho thuc phidm.

Tt khoa: Ld dita thom, Pandanus amaryllifoliu, chlorophyll, chat mau tir nhién.

1. BAT VAN BE

Hién nay, nhu cau vé cac chat mau tu nhién
phuc vu cho linh vuc thuc phdm va my phiam
khong ngtmg tang lén, nhung thuc t€ nguon cung
trong nudc chua dap tmg dugc nhu cau. Vi vay,
viéc stt dung cac chat mau tong hop hoéa hoc van
con phé bién gay nguy co mat an toan thuc phdm
va an toan duoc - my phdm rat cao. Trong khi do,
v6i khi hau nhiét d6i gio mua & Viét Nam, hé thuc
vat rat da dang va phong phu, rat nhiéu loai thuc
vat cho mau sic dep, co gia tri trong nganh thuc
pham, huong liéu, my phdm va duoc lieu. Trong s
d6 co loai dira theo cach goi ctia mién Trung, mién
Nam, & mién Bac goi 1a 14 nép. Khi ndu com hoic
lam banh..., tron thém chat tao mau tir 14 dira tao
mui heong rat thom va mau xanh rat dep. La dira
c6 tén khoa hoc 1a Pandanus amryllia, thuoc ho
Dtta dai (Pandanceae), mot loai cay duoc trong va
moc hoang phd bién & nuodc ta. Cay ciing moc
hoang va duoc trong nhiéu & cac nude chau A nhu
Thai Lan, Indonesia, Philipin [1], [2].

! Truong Pai hoc Qudc té Sai Gon

2 Truong Pai hoc Ba Ria - Viing Tau
“Email: tongthiminhthu@siu.edu.vn;
nguyentuyet91185@gmail.com

Cac chlorophyll trong 14 dita thom 1a cac phdm
mau dat tiéu chudn mau thuc vat dung cho nganh
duoc va nganh thuc pham, dung dé nhuém cac loai
thudc vién, ruou va sird. Trong y hoc, chlorophyll
c6 nhiéu tac dong kich thich lén da non & vét
thuong, chong nhiém trung cac vét thuong, trong
viéc diéu tri tim mach, diéu hoa huyét ap, thiéu

mau, mét moi, xo vira dong mach [3].

Céc nghién cttu vé kha nang trich ly hop chat
mau chlorophyll tir 14 dda thom budc dau co két
qua kha quan. Nghién cttu ctia Pham Bao Nguyén
(2020) [4] vé kha nang trich ly chlorophyll tur 14
dta bang mot so loai dung moi, khi so sanh gitra
ba loai dung moéi nudc, ethanol va acetone 70%,
ham luong chlorophyll cao nhat khi trich ly bang
ethanol 70%. Nguyén Nhat Minh Phuong va
Nguyén Htru Nhan (2022) [5], nghién ctru khao
sat cac diéu kién cho qua trinh trich ly cholophyll
tir cay 14 dia bang dung moi ethanol tir 40-100%,
nhiét do 70-90°C, két qua cho thiay, ham luong
chlorophyll cao nhat & nong do ethanol 80%, nhiét
do 80°C. Trong khi do, nghién cttu cia Muhamad
Daniel Bin Selamat (2010) [6] chi ra rang, & nong
do ethanol 95% chiét xuat dwoc ham luong
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chlorophyll cao nhat. Tuy nhién, cac nghién ctru
trén chi st dung mot so6 loai dung moi co ban nhu
nudc, ethanol dé chiét xuat chat mau. Bén canh
d6, dich trich ly thu duoc chua duoc nghién ciu
ung dung nhiéu. Vi vay, “Nghién cuu diéu kién
tiach chiét chat mau trr la dita thom (Pandanus
amaryllifolius)” duoc thuc hién véi muc tiéu khao
sat cac diéu kien trich ly bang cac loai dung moi
khac nhau, & diéu kién nhiét do va ty l¢ nguyén
lieu khac nhau dé tim ra diéu kién thich hop nhat.
Dbéng thoi, thit nghiém tng dung dich trich ly lam
bot mau biang phuong phap sdy phun.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

Nguyén liéu 14 dea thom c6 ngudén goc tir
huyén Xuyén Moc, tinh Ba Ria — Viing Tau. La sau
khi duoc thu hai vé dem phan loai 14 gia, 14 non va
chi 14y nhimng 14 gia c6 mau xanh dam. Rira sach,
cat nho tir 1 - 2 cm va phoi kho trong bong ram. La
dta sau khi phoi duoc tién hanh chiét ngam theo
cac ty lé nguyén liéu/dung moi, cac loai dung méi
khac nhau, cac khoang thoi gian va nhiét do khac
nhau dé xac dinh gia tri t6i wu. Khéi lwong nguyén
lieu cho méi thi nghiém 1a 15 g.

Cac hoa chat @é chiét va dinh tinh thanh phan
cao chiét duoc mua ctia Merk, Trung Quéc va Viét
Nam, déu dat do tinh sach & muc phan tich. Cu
thé, hoa chat dung dé chiét va dinh tinh gom
ethanol, hexane, acetic acid, acetone, ethyl acetate,
chloroform, thudc thtt wagner, ferric chloride
(FeCly), nuoc cat, molish, shalkowski. Dé say
phun tao bot mau tir dich chiét 14 dia da dung chat
mang mattodextrin.

2.2. Phuong phap nghién ctru
2.2.1. Khdo sdt sur anh hudng cua dung moi chiét
dén kha nang trich ly chat mau tir I4 dita thom

Dua trén mot s6 nghién ctru vé chiét xuat chat
mau chlorophyll [7 - 9], da stt dung dung mdi cén
ethanol 96% dé nghién ctu ciing cac dung moi
khac. Cac dung moi con lai dung khao sat bao

gom hexane, acetone, chloroform, ethyl acetate,
nuoc. Ty 1é nguyén liéu va dung moi dung thi
nghiém 1a 1: 20. Thi nghiém duoc bo tri va tién
hanh véi yéu to thay déi 1a hé dung moi va 3 lan
lap lai. Yéu t6 c6 dinh: Thoi gian 6 gio, nhiét do
theo nhiét do so6i ctia dung moéi. Viéc lua chon
dung moi dua trén ham luwong cao chiét thu duoc
va do do hap thu cuc dai cta cac dung dich trong
dai budc song 660 - 663 nm.

2.2.2. Khdo sdt su dnh huong cua ty 1é nguyén
liéu/dung moi dén kha nang trich ly chat mau tir I4
dira thom

Khido sat kha nang trich ly chat mau
chlorophyll theo cac ti 1é ctia nguyén liéu/dung méi
(g/ml): 1: 15; 1: 20; 1: 25, tir @6 tim ra ty 1&é dung moi
c6 kha nang trich ly t6i vu nhat. Thi nghiém duoc
bo tri va tién hanh véi yéu t6 thay dé6i la ty le
nguyén liéu/dung moi va lap lai 3 1an. Yéu t6 co
dinh: Thoi gian 6 gio, loai dung méi xac dinh & thi
nghiém 1, nhiét do so6i ciia dung moéi. Dich mau sau
khi trich ly duoc tién hanh x4c dinh ham luong
chlorophyll téng va ham luong cao chiét thu duoc.

2.2.3. Khao sat sir dnh hudng cia thoi gian dén kha
ndng trich Iy chat mau tir 14 diza thom

Khao sat su anh hudng cua thoi gian (6 gio, 8
gio, 10 gio, 12 gio) dén kha nang trich ly chat
mau chlorophyll, tit dé6 tim ra thoi gian cho kha
nang trich ly cao nhat. Méi thi nghiém duoc lap
lai 3 1an véi timg thoi gian twong tmg. Yéu té co
dinh nhiét d0 sé6i cua dung moi, ty 1é nguyén
lieu/dung moi xac dinh duoc & thi nghiém trén.
Dich mau sau khi trich ly duwoc tién hanh do
quang phd hdp thu nham xac dinh chlorophyll
tong, ham luong cao chiét.

2.2.4. Khdo sat su anh huong cua nhiét do va
phuong phap chiét dén kha nang trich ly chat mau
twr /4 dita thom

Khao sat sy anh huong cta nhiét do 40°C,
60°C, 80°C (chiét ngam) va 78°C (chiét soxhlet)
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dén kha nang trich ly chat mau chlorophyll tir 14
dira thom, tir d6 tim ra nhiét d6 va phuwong phap
chiét cho kha nang trich ly cao nhat. Thi nghiém
duoc bo tri va tién hanh voi 1 yéu t6 thay ddéi 1a
nhiét do. Yéu to c6 dinh gom: Thoi gian chiét, ty le
nguyén liéu/dung méi xac dinh & cac thi nghiém
tréen. Moi thi nghiem duoc 1ap lai 3 lan véi ting
nhiét do tuong ting.

Sau do6 dich chiét duoc dem di co dudi dung
moi, xac dinh ham luong cao chiét, chlorophyll
téng. Cao chiét duoc hoa tan bang con 40°, bd
sung thém nudc va maltodextrin voi chi s6 DE 5,
dem sdy phun dé tao bot mau va thit trén mot so
thuc pham. Trong 500 ml dung dich dem siy phun
bao gom 10 g cao chiét (2%), 30 ml con 40° (6%), 40

g bot maltodextrin (8%) va nuoc chiém 84%.

biéu kién say phun: Nhiét do dau vao 160°C,
nhiét do dau ra 80°C, téc do6 phun ly tam 22.000
vong/phut, voi phun duong kinh 0,7 mm va luu

luong dong nguyén liéu 30 ml/phut.

225 Xdc dinh ham luong cao chiét, ham luwong
chlorophyll tong va dinh tinh thanh phan cao chiét
tir I4 diza thom

Dung dich chiét thu duoc sé duoc dem di co
quay chan khong ¢ nhiét do 60°C, dén do 4m 4 -
5% va dem di can dé xac dinh ham luong cao chiét

thu duoc.

Ham luong chlorophyll téng trong mdi dung
dich duwoc xac dinh bang phuong phap quang phd
so mau theo nghién cttu cta Li va cs (2005) [10].
Cong thic nhu sau:

Chlorophyll tong = 20,29 x Ags — 8,04 X Ags

Dich chiét thu duoc theo quy trinh hoan thién
duoc tién hanh tht nghiém voi cac thudc thi dé
xac dinh su hién dién cta alkaloid, flavonoid,
saponin, carbohydrate, triterpenoid.

2.3. Xtt Iy théng ke

Xt ly thong ké voi kiém dinh One — Way
ANOVA trong SPSS, hay con goi la phan tich
phuong sai mot yéu to, voi do tin cay 1a 95%.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudng ctia dung moi dén kha ning trich
ly chit mau chlorophyll tit 14 dita thom

Mot s6 nghién ctru da chi ra rang, chat mau
chlorophyll tan tot trong cac dung moi ethanol,
aceton, ethyl acetat va hoa tan kém trong nudc.
Két qua trich ly chat mau bang nudc va dung moi
hexane, ethyl acetate, chloroform, ethanol 96%,
acetone trong nghién cttu nay cho két qua tuong
tw cac nghién cttu trudce [8], [9]. Cu thé, nudc cho
khoi lwong cao chiét thap nhat 0,792 g, chloroform
cho khai luong cao chiét nhiéu nhat 4,038 g, con
96% cho khoi luong cao thit hai 2,275 g. Két qua
duoc thé hién trong bang 1.

Bang 1. Ham lugng cao chiét chit mau tir 14 dira thom véi cac loai dung méi khac nhau

1. Dung | 2. Ham luong 3. Hinh anh 1. Dung 2. Ham luong 3. Hinh anh cao
moi cao thu duoc cao chiét moi chiét | cao thu duoc chiét
chiét (@) (g
Ethyl 1,476 £ 0,002 Cloroform | 4,038 + 0,026
acetat
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1. Dung | 2. Ham luong 3. Hinh anh 1. Dung 2. Ham luong 3. Hinh anh cao
moi cao thu duoc cao chiét moi chiét | cao thu duoc chiét
chiét () (2
Aceton | 0,918 +0,044 Con 96 2,275 + 0,036
Hexan | 1,882+ 0,036 Nuoc 0,792 + 0,036
Nugc
Hexane

Ethyl acetate
Ethanol 96°C

Acetone

Hinh 1. Két qua phd hép thu ctia cao chiét tir cac loai dung moéi khac nhau

Do hap thu cuc dai trong khoang budc séng 660 -
663 nm ty le thuan voi ham luong chlorophyll téng
thu duoc. Vi vay cao chiét thu dugc dem hoa tan va do
do hap thu UV-VIS. Két qua duoc thé hién ¢ hinh 1.

Hinh 1 cho thay, do hap thu cuc dai khi chiét
bang dung moi ethyl acetate 1a cao nhat, thap nhat
la @ hap thu khi chiét bang nudc. Do hap thu khi
chiét bang dung moi con 96% thap hon cac dung
moi hexane, ethyl acetate, acetone. Két qua nay
teong dong voi nghién ctu cta Tran Tri Hai va
cs (2020) [9]. Do huong dén tao phdm mau tu

nhién cho thuc phdm, duoc phdm, trong khi con
c6 gia thanh ré va khong doc hai, cao chiét bang
con co6 mui thom dic trung cta 14 dda nén da
chon con 96% dé chiét va tién hanh cac thi

nghiém tiép theo.

3.2. Anh huéng ciia ty 1& nguyeén liéu va dung méi

dén kha ning trich ly chit mau tir 14 dira thom
Viéc b6 sung lwong dung moi chiét tach la rat

quan trong, can theo mot ty 1é thich hop dé dat

duoc hiéu suat chiét tach cao nhat. Két qua ty 1é

nguyeén lieu/dung moi duoc thé hién ¢ hinh 2.
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Ham lugng chlorophyll téng, mg/g

1:25

Ty 1€ nguyén li¢u/dung moi

s Ham luong cao chiét

Ham lugng chlorophyll téng

Hinh 2. Anh huéng ciia ty 1& nguyén liéu: dung moi dén kha niing trich ly chét mau tir 14 dia

Két qua cho thdy, ham luong chlorophyll tong
va luong cao chiét thu duoc cao nhat & ty le
nguyén liéu/dung moi 1a 1: 20, gia tri lan luot
tuong tng la 19,31 + 0,03 mg/g va 1,875 + 0,004 g.
Khi tang thé tich dung moi thi lwong chat mau thu
duoc cang 1on vi luong dung moéi ting tao co hoi
cho cac sac t6 mau tiép xdc nhiéu véi dung moi
dan dén kha nang thdm thau cao hon. Nhung khi
tiép tuc tang thé tich dung moi, khoi luong cao
chiét tang khong dang ké va ham luong
chlorophyll téng lai c6 xu huong giam, do d6 viec
tiép tuc tang thé tich dung moi sé lam tiéu ton
dung moi, ning luong dé c6 dudi dung moi sau
qué trinh chiét, dan dén hiéu qua kinh té khong
cao. Néu luong dung moi it dan dén khong du dé
3.000
2.750
2.500
2.250
2.000
1.750
1.500
1.250
1.000
0.750

0.500
0.250

A

Ham lwong cao chiét, g

6h 8h

hoa tan, trich ly hét luong chat mau ra khai té bao
[11]. Trén co s két qua nhan duoc, da chon ty lé
nguyeén liéu/dung mai 1: 20 1a gia tri téi wu cho cac
thi nghiém ti€p theo.

3.3. Anh huéng ctia thoi gian dén kha ning trich ly
chat mau tir 14 diza thom

Qua trinh trich ly chlorophyll phu thuéc vao
thoi gian trich ly. Thoi gian cang dai thi luong chat
mau khuéch tan cang ting nhung & mot thoi gian
nhat dinh. Khi dat duoc mutc do trich ly cao nhat,
néu kéo dai thoi gian sé khong mang lai hiéu qua
kinh té [12]. Sau cac khoang thoi gian trich ly
khac nhau, thu duoc két qua ¢ hinh 3.

25

2375 o
225 i
2125 &
20 E
1875 £
=]
175 =
<
1625 &
15 £
1375
125 =
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Thoi gian chiét ngam

s Ham lugng cao chiét

Ham lugng chlorophyll tong

Hinh 3. Anh huéng ciia théi gian dén kha ning trich ly cht mau tir 14 dita thom
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Két qua cho thdy, ham luong cao chiét thu
duoc ty l¢ thuan voi thoi gian chiét, ham luong
chlorophyll téng dat gia tri cao nhat khi chiét 8 gio
la 20,56 + 0,02 mg/g, sau d6 giam nhe. Diéu nay
co thé giai thich, khi chiét & nhiét do 78°C, thoi
gian kéo dai thi mot phan chlorophyll chuyén héa
thanh pheophytin [9] va cac dong phan lam cho
ham luong chlorophyll gidm nhe. Dua vao két qua
thu duoc, da chon thoi gian t6i wu cho qua trinh
chiét 1a 8 gio.

3.4. Anh hudng ciia nhiét @6 va phuong phép chiét
dén kha nang trich ly chit mau tir 14 dira thom

Sau dung moi, nhiét do 1a yéu t6 tiép theo can
duoc quan tam trong qua trinh trich ly. Khi nhiét
do ting sé lam giam do nhot dong thoi lam ting
van toc khuéch tan. Do d9, tao diéu kién thuan loi
cho qua trinh van chuyén cac chat hoa tan tir
nguyén liéu vao dung moi. Tuy nhién, chat mau
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1.250
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0.750
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0.250

Ham luong cao chié, g

40°C

60°C

chlorophyll c6 thé bi pha hty bdéi nhiét do cao, vi
vay can phai khéo sat nhiét do trich ly phu hop dé
thu duoc ham luong chlorophyll trong dich chiét
cao nhat. Két qua nghién ctru anh huong cta nhiét
do dén kha nang trich ly chat mau thé hién ¢ hinh
4,

Hinh 4 cho thidy, khi tang nhiét do trong
khoang 40 - 80°C thi ham luong cao chiét ty lé thuan
voi voi nhiet do, ham lueong chlorophyll téng dat gia
tri cao nhat ¢ nhiet do 60°C 1a 21,72 + 0,01 mg/g.
Hai phuong phap chiét Soxhlet (78°C) va chiét
ngam (80°C) cho ham luong cao chiét 1a tuong
duong nhau, nhung ham luong chlorophyll giam
nhe so voi chiét ngdm & nhiét do 60°C. Cao chiét
sau khi thu duwoc phdi tron voi con 40°C, nudc,
maltodextrin va tién hanh say phun. Két qua bot say
phun thu duwoc c¢6 mau xanh dic trung cuaa
chlorophyll & nhiét do chiét 40°C va 60°C, & nhiét do
78°C va 80°C cho mau xanh nau (Hinh 5).
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Hinh 4. Anh huéng ciia nhiét @6 va phuong phép chiét dén kha ning trich ly chdt mau tir 14 dita thom

40°C

Hinh 5. Bot mau sdy phun tir cao chiét 14 dira thom & cac nhiét 9 khac nhau
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Tt két qua ham luwong cao chiét, ham luong
chlorophyll téng va danh gia mau sic ctia bot mau
say phun, da lua chon nhiét do chiét 60°C la diéu
kién nhiét do thich hop cho qua trinh chiét chat
mau chlorophyll tir 14 dita thom.

3.5. Két qua dinh tinh dich chiét tir 14 dira thom

Trén co s& khao sat cac yéu to anh huong dén
qua trinh chiét xuat chat mau chlorophyll, da xay
dung duoc quy trinh chiét xuat chat mau hoan
chinh. Dich trich ly tit quy trinh hoan thién duoc
danh gia dinh tinh. Két qua khao sat su hién dién
ctia mot s6 hop chat co trong dich chiét tir 1a dira
thom duoc thé hién & bang 2.

Bang 2. Két qua dinh tinh c4c nhém chat c6 trong cao 14 dira khi chiét voi con 96°

STT | Thuoc thir Hién tuong Két luan Hop chat
1 Wanger Taa nau do + Alkaloid
2 FeCl, Tta xanh den + Flavonoid
3 Nudc cat Tao bot + Saponin
A Molish C6 su phan 10’p.,A10’p glu’a or‘lg thu nghiém xuat .\ Carbohydrate
hién vong mau tim
’ h;\ 1 14 1 7 2 7 A h 2 h. ’s A
5 Shalkowski C6 su phan 16p, op N de‘ly 0{1g thu nghiem xuat + Triterpenoid
hién mau vang

Ghi chii : + 13 cé hop chat

Tir két qua dinh tinh, xac dinh duoc trong 14 dira
thom co6 hop chat alkaloid, flavonoid, saponin,
carbohydrate, triterpenoid. Cac hop chat sinh hoc co
kha nang khang khuin nén c6 lé su khang khuén
ctia 14 dira thom 1a do cac hop chat nay tao ra.

4. KET LUAN

Dung moi duwoc stt dung: Ethanol, nong do
dung moi: ethanol 96°, ty 1é nguyén liéu/dung méi
(g/ml): 1/20, nhiét do trich ly 60°C, thoi gian trich
ly 8 gio. Dich chiét thu dwoc c6 mat mot s6 hop
chat hitu co nhu alkaloid, flavonoid, saponin,
carbohydrate, triterpenoid. Bot mau sdy phun
duoc tao tir cao chiét c6 mau xanh tuoi va tién loi
khi st dung.
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STUDY ON CONDITIONS OF EXTRACTING COLOR PIGMENT FROM
FRAGRANT Pandanus amaryllifolius LEAVES

Tong Thi Minh Thu!, Nguyen Thi Tuyet?

IThe Saigon International University
?Ba Ria - Vung Tau University

Summary

Pandan leaves (Pandanus amaryllifolius), which are fragrant, contain many beneficial substances for

health and are widely used to produce green colorants for food and pharmaceuticals. The green

pigment of pandan leaves is mainly due to the presence of chlorophyll. In this study, we developed an

efficient color extraction process based on surveying factors that influence the chlorophyll color

extraction process. We identified the presence of certain organic compounds in the extract and used

the resulting extract to create a powdered colorant for food. The results determined that the optimal

conditions for chlorophyll extraction were ethanol 96° as a solvent; a solvent-to-material ratio of 20: 1

(v/w); an extraction time of 8 hours and an extraction temperature of 60°C. The extraction solution

contained some organic compounds including alkaloid, carbohydrate, flavonoid, saponin and

triterpenoid. The obtained extract can be used as a food coloring powder.

Keywords: Fragrant pandan leaves, Pandanus amaryllifolius, chlorophyll, natural colorant.

Nguoi phan bién: GS.TS. Lé Vin Viet Man
Ngay nhan bai: 20/3/2023

Ngay thong qua phan bién: 18/4/2023
Ngay duyét ding: 15/9/2023
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NGHIEN CUU PHAT TRIEN SAN PHAM SUA BAU PHONG
(Arachis hypogaea L.) BO SUNG HAT SEN

Nguyén Thi L& Ngoc!, Trinh Thanh Ngan', Nguyén Céng Ha"

TOM TAT

Dau phong (Arachis hypogaea L.) 1a mot trong nhitng loai ngii c6c quan trong, giau protein, chat xo,
chat béo va nhiéu chat dinh duong co loi cho sitc khée. Vi vay, viec nghién ctru phat trién san phdm
sita dau phong bd sung hat sen da duoc thuc hién nham xac dinh ty 1é phoi ché gifra nudc va dau
phong (1: 2, 1: 4, 1: 6 va 1: 8), ty 1é han sen (0, 2, 4 va 6% theo thé tich) thich hop ddm bao chat luong
va yéu t6 cam quan. Két qua cho thay, sita dau phong co ty 1é pha ché thich hop 1a 1: 6 1a phu hop, khi
b6 sung 4% hat sen, kha nang bay goc tu do tot nhat dat 20,75%, ham luong lipid téng dat 18,54% va
duoc danh gia cdm quan cao nhat. Sita dau phong duoc bé sung 4% hat sen c6 ham luong genistein dat
1,58 mg/kg va khong khac biét y nghia so voi cac nghiém thic con lai. Dong thoi, nghién ctu ciing
ghi nhan gi4 tri thap nhat cia ham luong acid béo tu do véi 1,04% va chi s6 peroxide véi 0,21 mEq/kg
chat béo & ty 1é bo sung 4%. Tt cac két qua trén co6 thé khang dinh, san phdm sita dau phong bé sung
hat sen giup mang lai gia tri dinh duong va cam quan cao, dap tmg duoc thi hiéu nguoi tieu dung va c6

nhiéu tiém ning dé phat trién thanh mot san phdm thuong mai.

Tit khoéa: Bo sung hat sen, diu phong, sita ddu phong, sita ddu phong hat sen.

1. BAT VAN BE

Dau phong (Arachis hypogaea 1.) thuoc ho
dau, 1a cay lay hat c6 dau quan trong nhat trén thé
gi¢i [1] va da duoc ching minh cé dac tinh dinh
duong co loi ciing nhu cac thanh phéan hoat tinh
sinh hoc cé tac dung bao vé tim mach [1 - 5]. Pau
phong cé gia tri dinh duong cao, c6 chita cac hop
chat thuc vat hoat tinh sinh hoc nhu: trans-
resveratrol, p-coumaric acid... va dic biét la
isoflavone daidzein, genistein va biochanin A.
Ngoai ra, con chita nhiéu protein, vitamin, khoang
chat, acid béo thiét yéu nhu acid oleic, linoleic,
hop chat phenolic, phytosterol, vi vay phu hop voi
moi ltra tudi [6 - 8].

Stta va cac san pham tir sita thuc vat 1a lua
chon thay thé tot cho sita bo ddi voi nguoi thiéu
can, nguoi an chay, nguoi khong dung nap duong
sita va tré em di tng v6i dam sira bo [9, 10]. Bén
canh d9, hat sen da duoc st dung lam thuc phdm &

1 Vién Cong nghé Sinh hoc va Thuc pham, Truong Pai hoc
Cén Tho
“Email: ncha@ctu.edu.vn

Nhat Ban, Trung Qudc, An Do va cac quoc gia
khac [11]. Céac nghién ctu trudc day da chi ra rang
hat sen chita ham lwong oligosacarit cao [12].
Theo Dhanarasu S. va Hazimi A. (2013), hat sen c6
chtta procyanidin 1a chat chong oxy héa manh,
kich thich hoat tinh enzym lipooxygenase, lam
cham tién trinh 1o héa va ngan ngtra ung thuw [13].
Tuy nhién, sita thuc vat da duoc bao cao la c6 mui
c6, mui dau, vi dang, 6i thiu va mui thao duoc [10].
Mot trong nhitng phuong phap hiéu qua giap cai
thién dac tinh cam quan ciing nhu tang cuong gia
tri dinh duong va chuc nang cho san phdm da
duoc tng dung rong rai trong ché bién thuc phdm
chinh 1a phuong phap phoéi ché. Do d6, dé loai bo
nhing huong vi khong mong muén nay, nghién
ctru phat trién san phdm stta dau phong (Arachis
hypogaeal.) b6 sung hat sen da duoc thuc hién.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu, héa chat

bau phong tuoi duoc thu mua truc ti€p tir cac
ruéong dau thudéc Hop tac xa Bao Tram, tinh Tra
Vinh. Trai dau duoc xtt ly tach vé 14y hat ngay sau
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khi thu mua, hat dau phong duoc bao quan ¢ -18°C
dé stt dung cho toan bo thi nghiém. Hat sen duoc
mua tir siéu thi Coopmart Can Tho. Thuoc thix 2,2-
dipenyl-1-picrylhydrazyl va chat chuin genistein
duoc cung cap boi hang Sigma Alrich. Cac dung
moi va hoa chat khac dat do tinh khiét dung trong
phan tich duoc mua tir Cong ty Vat tu Hoa chat Ky
thuat Can Tho - Cemaco.

2.2. Thi nghiém 1: Khao sat anh hudng cua ty 1é
phoi ché nuéc va dau phong dén chat luong sita

bau phong duoc lam sach, loai bo tap chat,
ngam trong nudc 3 gi¢ & nhiét do thuong, tach vo,
rtta sach va duoc nghién voi nudc & cac ty lé khac
nhau (1: 2, 1: 4, 1: 6 va 1: 8). Dich stta sau khi loc
loai ba duoc nau & 90°C trong 10 phut véi chat nhi
hoa (lecithin 0,2%) dé gitp san pham 6n dinh nhat,
10% duong cting dugc bd sung vao. Sau dé tién
hanh déng hoa mau & 200 - 300 atm, chiét chai 330
ml/chai, bai khi roi dem di tiét triing & 121°C trong
15 phut. Stta dau phong duoc tién hanh xac dinh
ham luong genistein, ham luong lipid téng, kha
nang bay goc tu do, ham luong acid béo tu do va
chi s6 peroxide.

2.3. Thi nghiém 2: Khao sit anh hudng cia ty 1é
hat sen bd sung dén chat luong sira

bau phong duoc lam sach loai tap chat, ngam
trong nudc 3 gio sau d6 duoc tach vé lua va rira
sach. Tuong tu, hat sen duoc mua vé duoc chan so
b9, loai 16p vo lua va tim sen. Tiép theo, dau phong
duoc nghién véi nudc & ty 1é thich hop tir két qua
thi nghiém 1, loc loai ba. Hat sen duoc bé sung lan
luot theo ty 1e 0, 2, 4 va 6% theo thé tich dich sita,
hén hop duwoc nghién min, loc loai ba. Hon hop
dich sitra duoc nau & 90°C trong 10 phut véi chat
nhi hoa (lecithin 0,2%) dé gitup san pham 6n dinh
nhat, 10% duong ciing duoc bd sung vao. Sau do
tién hanh dong héa mau & 200 - 300 atm, chiét chai
330 ml/chai, bai khi roi dem di tiét trung & 121°C
trong 15 phut. Sita dau phong hat sen duoc tién
hanh xac dinh ham luong genistein, ham luong

lipid tong, kha nang bay goc tw do, ham luong acid
béo tu do va chi s peroxide.

2.4. Xac dinh ham lueong genistein

Ham luwong genistein dugc xac dinh theo
phuong phap cua César va cs (2008) voi mot vai
thay déi [14]. Can 5 g mau dau phong cho vao
binh dinh muc 25 mL. 20 mL methanol dwoc thém
vao va dung dich nay duogc siéu am trong 5 phuit.
Thé tich duoc diéu chinh dén 25 mL bing metanol
valoc. Sau do, 5 mL dich loc duoc chuyén vao binh
dinh mirc 10 mL, tiép tuc théem 1 mL AICl;, 2%
(w/v, pha trong methanol) va dinh mttc dén vach
bang methanol. Cac dung dich tring dugc chuin
bi tuong tu nhung khong b6 sung AICL,. Cac mau
duoc dé yén trong 10 phut sau khi bé sung AICI,
va duoc do @0 hap thu & budc song 382 nm.
Genistein tinh khiét duoc st dung dé xay dung
duong chudn.

2.5. X4c dinh kha ning bay gdc tir do

Kha niang bay goc tu do duoc xac dinh theo
phuong phap cta Fu, Shieh va Ho (2002) voi mot
sO thay déi nho [15]. Mau duoc can cho vao ong
falcon va duoc trich ly qua dém bang methanol véi
tyle 1: 9 (w/v) &-18°C. Hén hop duogc ly tam bang
may ly tam lanh Hermle Labotechnik Z323K &
6.000 g trong 10 phut thu dich trong. Hut 3 mL
dich trong cho vao 6ng pi tranh sang. Tiép tuc
thém vao 1 ml dung dich thuoc thtt DPPH 0,1 mM
(pha trong methanol), lic déu va dé yén trong
bong t6i 30 phut. Do hap thu quang hoc duoc do &
budc song 517 nm. Kha nang bay goc tu do duoc
xac dinh theo cong thicc: DPPH (%) = (AbS,a4 tring—
ADS 5 i) *100/ADS 34 tring-

2.6. Xac dinh ham heong lipid téng

Lipid téng duoc xac dinh theo phuong phap
Roese-Gottlieb (TCVN 6687 : 2000) [16]. Can 10 g
stra twoi cho vao binh tam giac. Thém vao binh 1,5
ml NH; dam dac 25% sau d6 lac déu trong 5 phut.
Tiép tuc them 10 ml con, 25 ml diethy ether va 25
ml petroleum ether, sau méi lan théem dung moi
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vao binh, hén hop duoc lac déu trong 5 phut. Thu
duoc hon hop mau cho vao phéu chiét qua le dé
yen 30 phut, doi hon hop trong phéu chiét tach ra
thanh 2 pha (pha béo trén cung) thi tién hanh
chiét bo 16p mau vao binh tam giac. Dia petri chira
béo dugc sy kho dé bay hoi dung moi. Sau d6 tién
hanh can dia va ghi nhan khéi luong béo.

2.7. Xac d¢inh ham luong acid béo tu do

Ham luong acid béo tu do duoc xac dinh theo
tiéu chuan Viéet Nam (TCVN 6127:2010) [17]. Can
5 g chat béo (duoc chiét bang Soxhlet) cho vao
erlen. Sau d6 thém 25 mL hén hop ethanol: ether
(1: 1), thém vai giot phenolphtalein 1%. Lac déu va
dem di chuin do bang dung dich NaOH 0,1N dén
khi dung dich c6 mau hong bén trong 30 giay thi
dimg lai. Ham luong acid béo tu do duoc biéu thi
bang ty 1é phan tram khai luong theo acid oleic.

2.8. X4c dinh chi sd peroxyde

Gia tri peroxide duoc xac dinh bang phuong
phap do diém cuéi i6t (truc quan) theo TCVN
6121: 2010 voi mot so stra d6i nho [18]. Can 5 g
mau vao erlen voi 25 mL cloroform va git yén
trong 5 phat. Sau do, hut 10 mL dich loc cho vao
erlen (da duoc tranh sang). Ti€p theo, 0,6 mL
H,SO, 0,IN va 5 mL acid acetic dugc thém vao va
lac déu. Tiép tuc théem 0,5 mL KI bao hoa vao va dé
yén trong toi 15 phut. Cudi cung, thém vao 30 mL
nuoc cat va 1 mL ho tinh bot 1% va lac déu. Chuan
do hon hop bang dung dich Na,S,0; 0,1N. Gi4 tri
peroxyde da duoc xac dinh.

2.8. Panh gia cam quan

Phuong phap phan tich thanh phan chinh
(PCA) duoc st dung dé danh gia cam quan cua
san pham [19]. Tinh chat cAm quan cta cac mau
budc dau duoc dé xuat 8 thuoc tinh dé danh gia
cam quan. Céac thanh vién Hoi dong duoc dao tao
dé danh gia cac thuoc tinh khac nhau ctia san
phdm, sau d6 danh gia 4 mau sita dé chon ra cac
thuoc tinh thé hién cac dac tinh cu thé ctia san
phdm. Sau d6, nhitng nguoi tham gia Hoi dong

cam quan duoc yéu cau xép hang mau san pham
bang cach xép hang cac thuoc tinh theo cuong do
xuat hién ctia thuoc tinh d6 theo phuong phap
phan tich mo ta dinh luong (QDA). Dong thoi, cac
thanh vién tham gia Hoi dong duoc yéu cau danh
gia chat luong chung ctia cAc mau san pham. PCA
da duoc thuc hién bang phan mém XLSTAT phién
ban 2018.1.

2.9. Phuong phap thu thap va xtr ly s6 liéu

S6 liéu ghi nhan duoc xit ly, vé d6 thi, tinh do
léech chudn trén phan mém Microsoft Office va
Excel 2013. Phan tich thong ké dugc xt ly trén
phan mém Statgraphics Centurion XVI. Két qua
thi nghiém duoc phan tich phuong sai ANOVA két
hop phép thir kiém dinh LSD (5%) dé so sanh su
khac biét.
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hudng ciia ty 1¢ phéi ché dau va nuéc dén
chat luong sita dau phong

5 -

4 -

c
b b ab a
N ‘\.\‘\i

1:2 1:4 1:6 1:8

Ham lugng genistein (mg/Kg)

Ty 1¢ dau:nuée

Hinh 1. Anh huéng ciia ty 1¢ phéi ché dau: nuéc
dén ham lugng genistein

Ghi chi: Cdc chitrcdia, b, c, d... khdc nhau biéu thi
swr khac biét ¢ y nghia thong ké ¢ muc p<0,05.

Thanh phan ctia dau phong MD7 dugc dung
dé ché bién sita dau phong 1a 29,14% protein, 34,21%
chat béo, 2,02% tro, 30,29% carbohydrate va ham
luong genistein dat 4,65 mg/kg (két qua duoc tinh
theo can ban kho). Sakthi va cs (2020) khi nghién
ctru giong lac dia phuong va TNAU CO 6 da ghi
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nhan két qua tuong tu voi ham luong carbohydrate,
protein, chat béo trong giong lac TNAU CO 6 cao
va gia tri la 26,7 (g/100 g), 27,8 (g/100 g), 38
(g/100 g) khi so sanh voi giong dia phuong c6 gia
tri lan luot 1a 25,2 (g/100 g), 24,7 (g/100 g), 39
(g/100 g) [20].

Hinh 1 cho thdy, ham luong genistein giam
dan khi tang ty l1é nuoc phoi ché va co su khac biét
vy nghia & muc p<0,05 gifta cac ty 1& phéi ché. O ty
lé 1: 6, ham luong genistein dat 1,69 mg/kg, thap

hon 1,34 lan so voi ty 1 1: 2 (1,75 mg/kg) va
khong khac biét y nghia so véi ty lé 1: 4 (1,41
mg/kg) va 1: 8 (1,09 mg/kg). Két qua cho thay, ty
1é phoi ché 1: 6 (dau: nudc) thich hop dé ché bién
stta dau phong. Nghién ctru ctia Fukutake va cs
(1996) trén dau nanh va san phdm ti dau nanh
ciing ghi nhan ham luong genistein trong sita dau
nanh cua thuong hiéu A dat 1,9 mg/kg, cao hon
0,21 mg/kg so voi stta dau phong trong nghién
ctu nay [21].

3.2. Anh huéng ctia ty 1é phdi ché dau va nuée dén qua trinh oxy hoéa chat béo
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Hinh 2. Anh hudng clia tj 1é phéi ché dau: nuéc dén ham legng lipid tdng va kha ning by géc te do
(% DPPH)

Ghi chi: Cdc chircdia, b, ¢, d... khdc nhau biéu thi sir khdc biét cé y nghia thong ké ¢ mutc p<0,05.

Két qua ¢ hinh 2 cho thdy, ham luong lipid
giam theo chiéu ting cua ty 1é nudc bd sung va co
khac biét y nghia gitra ty 1& 1: 2, 1: 4 va 1: 6 so vo6i
ty 1é 1: 8 & murc p<0,05%. Ham lwong lipid xac dinh
duoc trong dich sita dau phong ty lé 1: 6 dat
14,25%, giam con 12,10% & ty 1é 1: 8. Nghién ctu
cua Covaliov va cs (2018) trén sita hat 6c cho ciing
cho thay, ham luong lipid giam khi tang ty & nuoc
b6 sung khi dat 12,13% oty 1é 1: 4, 9,74% oty le 1: 5
va 6,02 oty 1é 1: 8 [22].

Tuong tw, kha nang bay goc tu do duoc thé
hién & hinh 2 c6 xu huéng giam khi tang ham
luong nudc phoi ché. % DPPH duoc ghi nhan gia
tri cao nhat & ty le 1: 2 voi 20,68% va gidam con
14,66% & ty 1é 1: 8, nhung khong khac biét y nghia
so voi ty 1é 1: 6 (17,74%). Theo Abou-Dobara va cs

(2018), sita dau phong Rayed nguyén chat sé hitu
hoat tinh chong oxy hoa cao hon so voi hoat tinh
dugc phat hién trong Rayeb (50% sita bo va 50%
stta dau phong) duoc ché bién tir sita bo [23]. Cac
loai hat va sita lam tir hat c6 dau co luwong chat
chong oxy héa cao hon, co6 thé lam giam bénh
mach vanh, ung thu va dai thao duong [24].

Hinh 3 cho thay, chi s6 peroxyde va acid béo
tu do gidm nhe khi tang ham luong nudc phoi ché,
nhung khong khac biét y nghia & muc p<0,05 gitta
cac nghiém thic. Theo Chukwumah va cs (2007),
dau phong luoc cé téng ham luwong flavonoid va
polyphenol cao hon trong chiét xuat dau phong
tho va rang [25]. Co thé giai thich rang, ham luong
lipid giam khi tang ty 1é nuwoc, vi vay ham luong
acid béo ty do va chi s6 peroxide ciing duoc ghi
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nhan gia tri thap hon. Tir két qua ghi nhan duoc, ty
lé phoi ché dau: nuoc 1: 6 thich hop cho ché bién
sita dau phong. Két qua nghién cttu nay phu hop
voi két qua nghién cttu cta Jain va cs (2013), khi
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xay dau phong da tach vo lua bang nuéc nong voi
ty 1é hat: nudc 1a 1: 6 dé danh gia anh huéng cta
phuong phap chan 4p suit dén cdm quan va thanh
phan cua stta dau phong [26].
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Hinh 3. Anh huéng ctia ty 1é phdi ché dau: nuée dén chi sé peroxide va ham lwong acid béo tu do

Ghi chi: Cdc chircdia, b, ¢, d... khdc nhau biéu thi sir khdc biét cé y nghia thong ké ¢ mutc p<0,05.

3.3. Anh hudng ciia ty 1é phéi ché hat sen dén chat
leong stta dau phong
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Hinh 4. Anh huéng ciia ty 1é phéi ché hat sen dén
ham lugng genistein
Ghi chii: Cdc chitcdia, b, ¢, d... khdc nhau biéu thi
swrkhdc biét co y nghia thong ké ¢ mutc p<0,05.

Hinh 4 cho thdy, ham luong genistein ting
dan khi tang ty 1é hat sen phoi ché va khong cé su
khac biét y nghia & muc p<0,05 gitra ty 1¢ bé sung
4% so vi cac ty 1é 2%, 6% va 8%. Khi b6 sung 8% hat
sen, ham luong genistein dat cao nhat 1,72 mg/kg,
gap 1,02 1an so véi 6% (1,69 mg/kg) va 1,08 1an so
voi 4% (1,58 mg/kg). Nghién ctru cua Fukutake va
cs (1996) trén dau nanh va san phadm tir dau nanh
ciing ghi nhan ham luong genistein trong stta dau
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nanh cua thwong hiéu A dat 1,9 mg/kg [21].
Chukwumah va cs (2007) da nghién cttu nhiing
thay déi trong thanh phan hoa hoc ctia dau phong
tho, luoc va rang, két qua cho thay, dau phong
luoc 4 gio c6 ham luong genistein dat 0,65 mg/kg
[25].

3.4. Anh hudng ciia tj 1& phéi ché hat sen dén qua
trinh oxy héa chat béo

Hinh 5 cho thdy, ham luong lipid téng tiang
theo chiéu ting cua ty 1é hat sen b sung va co
khac biét y nghia gitta cac nghiém thuic thir
nghiém. Diéu nay 1a do mot phan lipid trong hat
sen gop phan lam gia tang lipid trong mau, nhung
lipid ting chu yéu la do trong hat sen chia hop
chat chong oxy hoa, vi vay gép phan han ché qua
trinh oxy hoa chat béo trong suot qua trinh ché
bién giup giam that thoat lipid. Mat khac, két qua
cting thé hién kha nang bay goc tu do cang cao khi
ty 1é hat sen bé sung cang nhiéu va khong khac
biét y nghia gitta cac nghiém thic 4% (20,75%), 6%
(21,16% va 8% (21,49%). Theo Sakthi va cs (2020),
hoat tinh chong oxy hda cta sita dau phong ctia
giéng CO 6 tir phuwong phap tuoi, chan, ngam, rang
va ndy mam lan luot 1a 61, 62, 62, 64 va 63 (% RSA)
[20].
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Hinh 6. Anh huéng ctia tj 1é phdi ché hat sen dén chi s6 peroxide va ham lugng acid béo tu do

Ghi chi: Cdc chicdi a, b, ¢, d... khdc nhau biéu thi swr khdc biét cé y nghia thong ké ¢ mutc p<0,05.

Hinh 6 cho thdy, chi s6 peroxide va ham luong
acid béo tur do gidm dan theo chiéu ting cta ty lé
hat sen phoi ché va khong khac biét y nghia giira
cac nghiém thtc thit nghiém & mtc p<0,05. Két qua
nay ciing phu hop voi dit liéu ghi nhan vé kha ning
bay goc tu do cta sira dau phong bé sung hat sen.
Trong hat sen c6 chtta chat chong oxy héa manh,
cac hop chat phenolic vi vay ma viéc b6 sung hat
sen gitp han ché qua trinh oxy hoa chat béo ctia
sita dau phong. Acid phenolic, polyphenol va

flavonoid 1a mét s6 hop chat chong oxy hoa va tao
diéu kién thuan loi cho viéc loai bd peroxide,
hydroperoxide hoac lipid peroxyl va cac goc turr do
khéc, tic ché cac co ché oxy hoa va giup ngan ngtra
cac bénh thoai hoa [27].
3.5. Anh huéng ciia ty 1é phéi ché hat sen dén gi4
tri cdm quan va thi hiéu nguoi tiéu dung

Dua vao méi lien heé gitra thuoc tinh va thanh
phan cac thuoc tinh cdm quan dugc thé hién &
hinh 7, c6 thé chia thudc tinh thanh 3 vung riéng
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biét. Vung 1 bao géom cac thuoc tinh: Mui sita va
sen, do sanh, luu vi va vi béo; viing 2 bao gom cac
thuoc tinh: Vi ngot va mui la nam gan truc X
(thanh phan chinh thtt nhat — F1; ving 3 bao gém
cac thuoc tinh: Do min va mau sic, ca 2 thuoc tinh
déu ndm cung phia duong so véi truc Y (thanh
phan chinh tht hai — F2). Trong d6, thuoc tinh
mau sac nam gan voi truc Y va c6 gia tri 16n hon so
voi thuoc tinh d6 min. Nhu vay, thanh phan chinh
thit nhat chiu anh huéng nhiéu nhat boi thuoc tinh
vi béo, vi ngot va leu vi, con thanh phan chinh thi
hai chiu 4nh hudng nhiéu nhat boi thudc tinh mau
sic. Bén canh d6, cac thuoc tinh ndm gan nhau cé

modi lién hé thuan véi nhau, nhém thuéc tinh nam
khac phia v6i nhau (180°) thi c6 moi liéen hé
nghich véi nhau va céc thuoc tinh ndm cach nhau
90° thi khong c6 lién hé véi nhau [28].

Mau sdc
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Hinh 7. Sy phan bd cac thudc tinh cam quan theo
két qua danh gia cta Hoi dong

Tt két qua danh gia cdm quan bang phuong
phap phan tich PCA qua cac thugc tinh ctia san
phdm duogc thé hién & hinh 9 cho thdy, mau sita
dau phong b6 sung hat sen véi néng do 4% duoc
danh gia cao vé cac thuoc tinh vi da s6 cac thuoc
tinh ndm gin mau bé sung sen 4% déu 1a nhimng
thuoc tinh duoc danh gia cdm quan tot cho san
pham. Trudéc do, khi sit dung phuong phap phan
tich mo ta dinh luong QDA ciing da khing dinh
duoc ty 1é b6 sung hat sen 4% mang lai gia tri cam
quan tot nhat. Nhu vay, sita dau phong duoc bo
sung 4% hat sen duoc lya chon trong nghién ctu

nay, san phdm dat chat luong tot nhat va cting da
duoc danh gia cdm quan phu hop nhat.

4 Mausdc |

96 min °
®

1 Sen2%
e
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Hinh 8. Su phan bé ctia mau va cac thuéc tinh cam
quan trén cung mat phing

4. KET LUAN

Sita dau phong duoc phoi ché voi nuoc theo ty
lé 1: 6 c6 thanh phan dinh dudng, chitc niang tot
nhat véi ham luong genistein, ham luong lipid, kha
nang bay goc tu do cao. Dong thoi, sita dau phong
b6 sung 4% hat sen ciing cho két qua phu hop vé
gia tri dinh dudong va chtc niang. Bén canh do, viéc
b6 sung hat sen gitup phat huy va duy tri chat
luong cta sita dau phong tot hon ciing nhu cho gia
tri cdm quan phu hop thi hiéu hon so voi sita dau
phong nguyén chat.
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THE STUDY ON EFFECT OF ROASTING AND BOILING PROCESS
ON QUALITY OF PEANUT (Arachis hypogaea L.) SEPARATED
PEANUT SEEDS

Nguyen Thi Le Ngoc!, Trinh Thanh Ngan’, Nguyen Cong Ha'

! Institute of Food and Biotechnology, Can Tho University

Summary

Peanuts (Arachis hypogaeal..) is one of the important grains, known as a rich source of protein, fiber,

fat and many nutrients beneficial for health. Therefore, the study of processing peanut milk with lotus

seed supplement was carried out to determine mixing ratio between water and peanuts (1: 2, 1: 4, 1: 6
and 1: 8), the appropriate mixing ratio (0, 2, 4, 6 and 8% by volume) of lotus seeds for quality
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assurance and sensory factors. The results showed that peanut milk with an appropriate mixing ratio
of 1:6 was appropriate, when adding 4% lotus seeds, the best free radicals scavening ability reached
20.75%, total lipid content of 18.54% and was evaluated with the highest sensory rating. Peanut milk
was supplemented with 4% lotus seeds which had genistein content of 1.58 mg/kg and was not
significantly different from the other treatments. At the same time, the study also recorded the lowest
value of free fatty acid content with 1.04% and peroxide values with 0.21 mEq/kg of fat at the addition
rate of 4%. From the above results can be confirmed that peanut milk products supplemented with
lotus seeds help bring high nutritional and sensory values, meet consumer tastes, and have great
potential to develop into a commercial product.

Keywords: Lotus seed supplement, peanut, peanut milk, lotus seed peanut milk.
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PHAN LAP VA DINH DANH VI KHUAN AXETIC €O KHA NANG
SINH TONG HOP ACID AXETIC CAO TU MOT sG SAN PHAM
GIAM AN THUONG MAI BANG PHUONG PHAP LEN MEN BE MAT
P4 Thi Thuay Le ", Bui Thi Thuy Ha!, Bui Thi Hong Phuong?, P Pinh Hail,

Nguyén Thanh Thiy', Nguyén Bao Chau', Nguyén Thi Viét Anh!

TOM TAT

Giam 1a gia vi truyén thong khong chi c6 & Viet Nam ma con duoc str dung rong rai khap noi trén thé

gi6i. Ngoai vai tro 1a gia vi thong thuong, gidm con st dung lam chét bao quan, diéu vi, tao huong, cé

nhiéu loi ich d6i voi st khoe. O Viet Nam, gidm lén men tu nhién chi yéu san xuét thii cong theo

phuong phap lén men bé mit, quy mo6 doanh nghiép nhé, ho gia dinh, hiéu suét 1én men chua cao,

kém 6n dinh. Ttr mot s6 mau gidm 4n thwong mai, da phan lap, sang loc duoc 9 chiing vi khuén acetic

bang phuong phap 1én men bé mit. Tt 9 ching da phan lap, dinh danh 5 ching c6 kha ning sinh téng

hop acid acetic cao (ham luong acid trong dich 1én men dat 3,84 - 4,74%). Cac chiing dinh danh thuoc

loai:

Acetobacter pomorum, Komagataeibacter europaeus, Acetobacter pasteurianus subsp.

Pasteurianus. T co s& dit liéu, gép phan danh gia duoc nguodn gen, bao vé tai nguyén di truyén, da

dang hoa ngudn gen cho san xuat giam.

Titkhoéa: Gidm an, lén men bé mat, phan I3p, vi khun acetic.

1. BAT VAN DE

Vi khuén axetic dong vai trd quan trong trong
cong nghiép san xuat cac san phidm nhuw: Gidm,
kombucha, acid gluconic, sorbose, acid sorbic va
khu4n
Acetobacteraceae c6 mot s6 loai thuoc chi

cellulose... Cac vi axetic  ho

Acetobacter, Gluconacetobacter va
Komagataeibacter c6 kha nang sinh téng hop acid
axetic cao, duoc tmg dung trong san xuat giam.
Mot s6 giam dic san (Komesu cta Nhat Ban,
Sherry ctia chau Au, gidm do, gidm den ctia Trung
Quoc...), giam hoa qua, gidm cao do6 qua trinh lén
men chu yéu béi loai K europaeus. Theo Keivan
Beheshti Maal va Rasool Shafiee (2010) [1], cac
ching c6 kha nang khang acid va sinh tong hop
acid axetic cao 1a do co ché noi bao, su cai bién cta
mang té€ bao, hé enzyme alcohol dehydrogenase co
hoat luc cao va 6n dinh.

! Vién Cong nghiép thuc pham, Bo Cong thuong
“Email: ledtt@firi.vn

Trén thé gioi, cac nghién ctru phan 1ap, tuyén
chon chting vi khuédn axetic tng dung trong san
xuat gidm thuong tap trung lua chon cac ching c6
mot s6 dac tinh cong nghé tot nhue kha nang sinh
téng hop acid axetic cao, chiu duwoc ndéng do
ethanol, khang acid axetic nhdm nang cao hiéu
qua trong san xuat. Nghién ctru cta Keivan
Beheshti Maal va Rasool Shafiee (2010) [1],
Chang Ho Baek va cs (2014) [2], Paria Sadat
Lavasani va cs (2017) [3], Sm Sharafi va cs (2010)
[4] da phan lap duoc ching vi khuin acid acetic tir
mau gidm twoi va qua thuoc chi Acetobacter,
Komagataeibacter c6 kha nang lén men gidm dat
ter 8 - 10%, chiu duoc nong do con cao toi 9%, trong
thoi gian 7 - 21 ngay. O Viet Nam, phan lap va
tuyén chon vi khudn axetic tmg dung trong san
xuat duoc cong bo nhung so luong con han ché va
cht yéu thir nghiém lén men gidm quy mé phong
thi nghiem. Cac chting vi khudn axetic phan lap
duoc tir rurou vang, giam, giam bong, qua, hau hét
thuoc chi Acetobacter, kha nang sinh téng hop
acid axetic tir 2 - 8% theo phuong phap lén men
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chim va bé mait caa Pinh Thi Kim Nhung (2002)
[5], Huynh Xuan Phong va cs (2020) [6], Bui Van
Ta va Nguyén Dtc Thang (2018) [7].

O Viet Nam, phan 16n 1a cic co s& san xudt
giam theo phuong phap lén men bé mat, quy mo
doanh nghiép nho hodc ho gia dinh, chat luong va
hiéu suat len men khong 6n dinh do phu thuoc
nhiéu vao ching giong, thoi tiét. Viet Nam la nudc
nhiét d6i c6 nguon vi sinh vat rat phong phu va da
dang, thoi tiét méi ving mién khac nhau, huong vi
giam khac nhau, ching vi khudn axetic stt dung
trong lén men khac nhau. Két qua nghién ctru ban
dau vé phan lap, dinh danh chiing giong tir cac
mau gidm thuong mai, c6 thé giap cac nha khoa
hoc tién hanh cac budéc nghién ctu ti€p theo 1a
danh gia, bao ton ngudn gen tu nhién, tim ra cac
ching tiém nang, tir dit lieu d6 co6 thé can thiép
bang cac phuong phap hién dai (tai t6 hop, dot
bién, chinh stta gen...) dé nang cao hiéu xuat lén
men, va nang cao nang luc san xuat cho chinh
doanh nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat lieu

24 mau giam an thuong mai thu thap trén thi
truong Ha Noi (cho dan sinh, siéu thi): Gidm gao
nép HH, gidm tao KN, giam gao TS...

2.2. M6i truong nudi cdy va 1én men cta vi khuédn
axetic

Moi truong tang sinh ctia Yi Yuan va cs (2013)
[8]: glucose 1%, cao nam men 1%, ethanol 3%.

Moi truong phan lap vi khudn axetic GYEC
cta Yi Yuan va cs (2013) [8], Solieri va Giudici
(2008) [9]: glucose 1%, cao nam men 1%, ethanol
3%, CaCO, 2% va agar 1,5%.

Moi truong sang loc va tuyén chon vi khuin
axetic YEC (hoac YEB) ctia Sm Sharafi va cs
(2010) [4], Yi Yuan va cs (2013) [8]: Cao ndm men
1%, ethanol 4%, CaCO; 2% (hodc Bromecresol
green 0,002%) va agar 1,5%.

Mot s6 loai moi treong nhan giong, 1én men vi
khuén axetic: Moi truong gitr giong vi khudn axetic
cua Luciana De Vero, Paolo Giudici (2013) [10]: 10
g/1 glucose, 10 g/1 cao ndm men, 15 g/1 agar. Moi
truong 1én men co ban YGEA ctia Sm Sharafi va cs
(2010) [4], Yi Yuan va cs (2013) [8]: 1% cao nim
men, 1% glucose, 6% ethanol va 0,6% acid axetic.

2.3. Phuong ph4p phan lap, sang loc vi khuin
axetic tir cAc mau gidm #n thuong mai

Phuong phéap phan lap vi khuin axetic: Cac
mau gidm thuong mai duoc thu thap trén thi
truong Ha No¢i, chon nhitng mau méi san xuat.
Mau duoc hoat hoa trén moi truong tang sinh &
binh tam giac 250 ml, lac 150 vong/phut, nhiét do
30°C, thoi gian khoang 1 - 2 ngay. Kiém tra nong
do acid trudc va sau tang sinh réi dem di phan 1ap.
Phan 1ap theo phuong phap pha loang thong
thuong trén moi truong GYEC, nuoéi trong td 4am &
30°C, thoi gian 1 - 3 ngay. Chon cac khuan lac to,
riéng ré va tao vong khuén lac mau trong 16n, nhat
ra va cay ria trén bé mat dia thach dé lam sach va
sang loc.

Sang loc vi khuan axetic trén moi truong
YEC/YEB cua Amornrut Moryadee va Wasu
Pathom Aree (2008) [11], Sm Sharafi va cs (2010)
[4]: Lua chon cac khuén lac riéng ré cham trén dia
thach. Nudi trong td 4m & nhiét do 30°C, trong
khoang 1 - 2 ngay. Trén moi truong YEB chuta chi
thi acid - bazo bromocresol green, mau xanh
(khoang pH d6i mau = 3,8 - 5,4, pK = 4,66), cac
chiing c6 kha nang sinh acid axetic sé tao ra vong
khuan lac mau vang. Trén méi truong YEC chira
CaCO, mau trang duc, cac ching vi khudn sinh
acid sé tao ra vong khuidn lac mau trong. Su
chuyén mau moéi truong xung quanh khuén lac va
dién tich vong khuén lac tao thanh c6 thé danh gia
kha nang sinh acid ctia cac chiing.

Phuong phap nhuém Gram: Theo phuong

phap Hans Christian Gram dugc Hucker va cs
(1923) [12] cai tién.
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Phuong phap thtt nghiém catalase theo
Halima Khatoon va cs (2022) [13]: Dung que cay
lay mot it sinh khoi tir khuén lac dat 1én phién kinh
sach. Nho mot giot H,O, 30% len sinh khai vi sinh
vat trén phién kinh. Catalase (néu c6) sé thuay
phan hydrogen peroxide (H,0,) thanh H,O va O,
gay sui bot khi.

2.4. Panh gia kha ning sinh tdng hop acid axetic

banh gia kha nang sinh téng hop acid axetic
ctia cac ching vi khuén axetic: Cac ching vi khuan
axetic 1én men trén moi truong lén men YGEA,
nhiét do 1én men 30°C, thoi gian 7 - 9 ngay. Ham
luong acid tong (tinh theo acid axetic) trong dich
lén men duoc xac dinh theo phuong phéap chudn do
acid - bazo v6i dung dich chudn NaOH 0,IN. Hiéu
suat lén men (%) tinh theo phuong phap Luciana De
Vero, Paolo Giudici (2013) [14], duoc tinh twong doi
gitta luong acid axetic thuc té tao thanh sau khi két
thac lén men so voi lwong acid axetic ly thuyét tinh
theo nong do ethanol ban dau.

2.5. Phan loai dinh danh vi khu4n axetic
Dbé phan loai mot cach chinh xac cac chung vi

khu4n axetic phan lap duoc, dinh tén bang phuong
phap doc trinh tr 16S rRNA. San pham PCR sau

khi khuyéch dai duoc phan tich trinh tu tai hang
First Base (Malaysia). Cac chuéi ADN duoc so
sanh vo6i co s& dir liéu ctia GenBank théng qua
giao dién tim kiém BLAST nucleotide - nucleotide
dat tai Trung tam Thong tin Cong nghé Sinh hoc
Quoc gia, Bethesda, My. Cac chubi lién quan duoc
chuyén tai vé va xtt Iy bang phan mém BioEdit cta
Hall (1999) [15].

2.6. Phuong phap xitly sé lieu

S6 lieu thuc nghiém duoc xtt ly bang phan
mém xtr ly thong ke SPSS st dung thuat toan
ANOVA.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan 14p va quan s4t hinh thai khuin
lac, t€ bao ctia cac chiing

Tir cAc mau gidm an thuong mai thu thap trén
thi truong Ha Noi, cac mau gidm c6 mau trang
trong, trang duc, vang nhat, da 14y mau, tién hanh
phan 1ap. Phan 16n cac mau khong phan lap duoc
vi khuén axetic ¢6 thé do nhiéu nguyén nhan: Mau
da dé lau, do cach thic thanh trung san pham...
Két qua phan lap duoc 10 chung vi khuén, cac
chung nay da duoc xac dinh diac diém hinh thai
(Bang 1, hinh 1).

Bang 1. Dic diém hinh thai khuin lac va té bao ciia cac ching vi khuin phan 1ap tir cAc mau gidm dn

STT | Ky hiéu bac diém hinh thai khuén lac Hinh thai té bao
ching

1 HH2 | Khuén lac mau trang hong, kho, xu xi, bien khong | Truc khuin xép don va doi
déu, tam 16i, ® = 2 mm sau 5 ngay

2 HH3 | Khudn lac mau trang nga, kho, xu xi, bién khong | Truc khuin xép don va doi
déu, tam 16i, ® = 1,5 mm sau 7 ngay

3 HH5 | Khuin lac mau trang héng, tron, bién khong déu, | Truc khuin xép don va doi
tam 16i, ® = 2 mm sau 7 ngay.

4 HH6 | Khuan lac mau trang hong, tron bién khong déu, | Truc khuin xép don va doi
kho, xu xi, tam 16i, ® = 2,5 mm

5 HH7 | Khuédn lac trang, tron bién déu, bong, tam hong | Truc khudn xép don va doi
nhat, ® = 2 mm.

6 HH8 | Khuén lac tring nga, bién khong déu, kho, xu xi, ® | Truc khuédn xép don va doi
=1,5mm
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7 KN Khuén lac trang nga, tron, bién khong déu, kho,
tam trang, ® = 1 mm

Truc khuén xép don va doi

8 TS1 | Khuén lac mau vang nhat, tron bong, bién déu, @ =
1 mm

Truc khudn xép don va doi

9 KOM | Khu4n lac mau trang trong, bién khong déu, nhan,
xu xi, ® =2,5 mm

Truc khudn xép don va doi

10 A7 Khuén lac trang nga, béng, tron, tam 16i, ® = 2 mm

Truc khuédn xép don

Hinh 1. Hinh &nh khuén lac ctia cic chiing vi khudn phan 14p tir cic miu gidm an
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3.2. Tuyén chon céc ching vi khu4n axetic tir cac
ching phan 1ap duoc thong qua dic diém sinh ly,
sinh h6a

Cac chung phan lap duoc tuyén chon trén moi
truong YEB va YEC. Trén moi truong YEB, cac
chtng vi khudn lam chuyén mau moi truong sau
mot ngay nudi cdy, vong mau vang cang rong khi
kéo dai thoi gian nuoi cdy (Hinh 2). Kha nang oxy
hoa ethanol thanh acid axetic duoc xac dinh dua
trén su xuat hién vong tan CaCO, ctia ching trén

moi truong YEC, do nong do canxi cao, cac ching
vi khu4n can khoang thoi gian 3 - 5 ngay méi cho
vong canxi ro nét (Hinh 3). Cac chung HH2, HH3,
HH4, HH5, HH6, HH7, HH8, KN, KOM Ilam
chuyén mau moi truong YEB tir xanh sang vang,
va moi truong YEC tao vong khuén lac. Ching
TS1 khong lam chuyén mau moi truong YEB tir
xanh sang vang, do vay sé loai ching nay, khong
nghién cttu tiép.

Hinh 3. Hinh anh cAc chiing vi khu4n phan 1ap duoc nuéi ciy trén moéi truong YEC

Céc chiung vi khu4n phan lap duoc, tién hanh
danh gia mot so dac tinh sinh ly, sinh héa. Tat ca

cac chung déu 1a Gram am (-), phan tng catalase
duong tinh (+) va tao mang cellulose (Bang 2).
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Bang 2. Mot s6 dic diém ly, héa ctia cac chiing vi khuédn phén 1ap tir cic miu gidm in

Ky hiéu chiing Gram Catalase Tao mang cellulose
HH2 - + +
HH3 - + +
HH5 - + +
HH6 - + +
HH7 - + +
HHS8 - + +
KN - + +
KOM - + +
A7 - + +
o ;\
. ‘- g - 7¥Q
b -
A7 HH2 HH3
% . @ AT
%y : R SN
;_: ) (;» ;:'.%\_ ¢
| ""\’ T A
> : E gD
b 2 BT J
HH5 HH6 HH7
: SRIPHETIE TS5
¥ ¢! -:\;. "09 :;;; . : -
o : ,_.:_' ] ;°;
! g ‘ _v.;' '.t:.l SN .. -
o LB ,;‘ 5 REACT
HHS8 KN KOM

Hinh 4. Hinh 4nh nhuém Gram ctia c4c chiing vi khuén phan 1ap tir cic mau gidm in

Dua trén cac két qua quan sat hinh thai khuin
lac, té€ bao, dic diém sinh ly, sinh hoa cta cac
ching, c6 thé danh gia so bo 9 chung HH2, HH3,
HH4, HH5, HH6, HH7, HH8, KN, KOM la vi

khuan axetic.

hanh lén men danh gia kha sinh téng hop acid

ctia c4c chung vi khudn da tuyén chon
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axetic cta cac ching trén moi truong lén men tinh,
déng thoi danh gia kha nang tao mang trén bé mat
khoi dich. Tat ca cac ching déu xuat hién mang
mong sau 3 - 4 ngay lén men. Lén men cac ching
vi khuén axetic trén moi truong YGEA c6 nong do
con ban dau 6%, nhiét do lén men 30°C, thoi gian
lén men 7 - 9 ngay. Két qua ham luong acid trong
giam va hiéu suat lén men thé hién & bang 3.

Bang 3. Kha nang sinh acid ctia cac chiing vi
khuén da tuyén chon trén méi truong YGEA

HH2 4,74 £ 0,01* 76,76 £ 0,17™
HH3 3,45 £ 0,04° 67,05 +0,78"
HH5 3,34 + 0,03 64,91 + 0,58"
HH6 3,82 +0,02° 74,24 + 0,39"
HH7 4,68 +0,03* 75,79 £ 0,49v
HH8 4,62 £ 0,02b 74,82 + 0,32uv
KN 4,20 = 0,03f 68,02 + 0,49n
KOM 3,60 £ 0,04¢g 98,3 + 0,351
A7 3,84 £ 0,04c 62,19 * 0,65j

Ghi chi: Cdc s6 mi a, b,... dung dé phan biét
sur khdc nhau co y nghia thong ké ¢ muc y nghia p
< 0,05 giita cdc cdp gia tri trung binh.

Két qua cho thay, ching HH2 cé kha nang
sinh tong hop acid cao nhat, dat 4,74%, cac chiing
HH7, HH8, KN thap hon so v6i HH2, ham lwong
acid tuong ung la 4,62%; 4,68% va 4,20%. Cac
ching con lai kha nang sinh téng hop acid déu
nho hon 4%.

3.4. Phan loai dinh tén mét sd ching vi khuédn
axetic

bé phan loai mot cach chinh xac cac ching vi
khuén axetic phan lap duoc, tién hanh dinh tén 5
chiing c6 kha nang sinh téng hop acid axetic cao
nhat: HH2, HH7, HHS, KN, A7 bang phuong phap
doc trinh tu 16S rRNA. San phdm PCR sau khi
khuyéch dai duoc phan tich trinh tu tai hang First
Base (Malaysia). Cac chudi ADN duoc so sanh voi
co s& dit lieu cia GenBank thong qua giao dién
tim kiém BLAST nucleotide -
Trung tam Thong tin Cong nghé Sinh hoc Quéc

nucleotit dat tai

gia, Bethesda, My: http://www.nchi.nlm.nih.gov
hodc http://www.ezbiocloud.net/. Cac chudi lien
quan duoc chuyén tai vé va xit ly bang phan mém
BioEdit. Sau d6, két hop dac diém vé hinh thai,
dic tinh sinh hoa két qua phan loai duoc thé hién
o bang 4.

Bang 4. Két qua doc trinh tir mot sd chiing vi khuin axetic phan l4p tir gidm #n thuong mai

Ky hiéu ching Tén phan loai Genbank bo tuwong dong
(%)
A7 Acetobacter pasteurianus subsp. | MK367404 99,93
pasteurianus
HHS Acetobacter pomorum AJ001632 99,78
HH7 Komagataeibacter europaeus 721936 99,56
HH2 Acetobacter pomorum AJ001632 99,82
KN Acetobacter pasteurianus subsp. | BACG01000075 99,26
pasteurianus
Cac chung HH2, HH7, HHS8, KN, A7 thuoc chi 4. KET LUAN

Acetobacter va Komagataeibacter déu twong déng
voi cac chi stt dung dé san xuat gidm trong nghién
ctru cta Bui Van Ta, Nguyén Dtc Thiang (2018)
[71, Paria Sadat Lavasani va cs (2017) [3].

ba phan lap duoc 9 chiing vi khuén, kiém tra
cac dac diém hinh thai, sinh ly, sinh hoa va kha
nang sinh acid ctia cac ching nay. Tt d6, chon 5
ching c6 kha nang sinh téng hop acid axetic cao
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(ham luong acid axetic trong dich lén men dat 3,84
- 4,74%) va dinh danh bang phuong phap doc trinh
tu 16S rRNA: Acetobacter pasteurianus subsp.
Pasteurianus A7; Acetobacter pasteurianus subsp.
Pasteurianus KN; Acetobacter pomorum HHS;
Komagataeibacter europaecus HH7; Acetobacter
pomorum HH2.

Chung giong st dung trong san xuat gidm cua
doanh nghiép va ho gia dinh kha phong phd, cé
san phdm gidm san xuat tr mot ching, cé san
phdm bao gom hon hop ching. Cac ching nay can
danh gia thém vé dac tinh cong nghé nhu kha
nang chiu con, chiu acid axetic, kha niang oxi hoa
lactate va acetate, chiu nhiét, tir do c6 thé chon ra
mot vai ching cé tiém nang dé nghién ctu sau
hon, nang cao hiéu suat 1én men, do 6n dinh va mé
rong quy mo san xuat cho chinh doanh nghiép cé
nguon gen do.

LOI CAM ON

Két quad ndy Ia mot phan cua Nhiém vu khoa
hoc thuong xuyén “Bdo ton va luu gii¥ nguon gen
vi sinh vat cong nghiép thuc phim” thuc hién
trong giai doan 2021 - 2022. Céc tac gid xin chan
thanh cam on s giup do cua Bo Cong thuong.
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HIGH ACETIC ACID BIOSYNTHESIS ABILITY FROM SOME
COMMERCIAL VINEGAR PRODUCTS BY THE SURFACE
FERMENTING METHOD
Do Thi Thuy Le?, Bui Thi Thuy Ha!, Bui Thi Hong Phuong!, Do Dinh Hai',

Nguyen Thanh Thuy', Nguyen Bao Chau', Nguyen Thi Viet Anh*
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Summary

Vinegar is a traditional spice not only found in Vietnam but also widely used around the world.

Vinegar is not only used as a common spice, but also used as a preservative, flavor enhancer, and

flavoring agent with many health benefits. In Vietnam, naturally fermented vinegar is mainly produced

manually by the surface fermentation method, which is small-scale and household-scale, with low

fermentation efficiency and low stability. From some commercial vinegar samples, we isolated nine

strains of acetic bacteria by surface fermentation method. From nine strains isolated, five strains have

been identified with high acetic acid biosynthesis ability (acid content in fermentation solution reached

3.84

- 4.74%). Species identifiers: Acetobacter pomorum, Komagataeibacter europaeus, Acetobacter

pasteurianus subsp. Pasteurianus. From that database, contributed to the assessment of genetic

resources, protection of genetic resources, and diversification of genetic resources for vinegar

production.

Keywords: Axetic bacteria, isolation, surface fermentation, vinegar.
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ANH HUOGNG CUA HANG TOM BDEN THANH PHAN KHOI LUONG
VA HOA LY CUA TOM THE CHAN TRANG (Litopenaeus
vannamei NUOI @ HUYEN THANH PHU, TiNH BEN TRE

Tran Thanh Tric!, Nguyén Vian Muoil, Lé Thi Minh Thay?

TOM TAT

Nghién cttu duoc thuc hién nhim muc tiéu xac dinh ty 1&é cac hang tom thé chan trang (50 - 60

con/kg) sau thu hoach, ciing nhu anh huéng ctia hang tom dén thanh phan khéi luong va chat luong

thit tom dé dé xuat huéng ché bién thich hop. Két qua cho thay, tom thé chan trang & huyén Thanh

Phu, tinh Bén Tre c6 ty 1é tom hang 1, hang 2, hang 3 va hang tom mém vo twong tng lan luot 1a
60,2%, 28,1%, 4,02% va 7,65%. Thanh phan thit tom va thit dau tom cta ca 4 hang tom chiém ty le
khoang 60% so v6i khoi luong toan than. Thit tom thé chan trang hang 1 va hang 2 c6 kha nang gitr

nudc tot trén 97%, cau tric co thit san chac voi gia tri do cing va do dai twong tmg lan luot 1a trén

6.600 g va trén 1.200 g, c6 mau do sau khi hép, dep hon so voi tom hang 3 va hang tom mém vé. Thit

tom cia ca 4 hang tom c6 ham luong protein cao, chiém 18,3 - 19,9%, tuy nhién tom mém vé c6 ham

lwong khoang va lipid thap hon so véi cac hang tom con lai.

Tiekhoéa: Cau triic, phan hang, tom thé chan trdng, thanh phan ho4 ly, thanh phan khoi lirong.

1. BAT VAN BE

Nghé nuoi tom bién noi chung va tom thé
chan trang néi rieng dang phat trién nhanh & mién
Tay Nam bo. Theo Bo6 Nong nghiép va PTNT
(2023) [1], dién tich nuoi tom thé chan trang ctia ca
nudc nam 2022 udce tinh 1a 117.306 ha va san luong
thu hoach dat 743.500 t4n, kim ngach xuat khau dat
3,32 ty USD.

Toém thé chan trang c6 huong vi thom ngon va
la nguén cung cap protein c6 gia tri dinh duong
cao cing nhu cac acid béo khong bao hoa, diac biét
la eicosapentaenoic acid va docosahexaenoic acid
nén rat tot cho co thé [2], vi thé tom thé chan
trang c6 gia tri thwong mai cao. Bén canh do, tinh
Bén Tre 1a mot trong nhimg tinh & dong biang
song Ctru Long dang trién khai nhiéu gidi phap
phat trién nganh tom, véi muc tiéu dua nganh nay
tr¢ thanh nganh cong nghiép san xuat mii nhon,
thich tng v6i bién d6i khi hau va bao vé moi

'Vién Cong nghé Sinh hoc va Thuc phém, Truong Pai hoc
Can Tho

2 Trudng Thiy san, Truong Dai hoc Can Tho

“Email: ltmthuy@ctu.edu.vn

truong sinh thai. Vung nuéi téom tng dung cong
nghé cao tai huyén Thanh Phu cé chiéu huéng
phat trién tot va dién tich nuéi ting qua cac nam.
Dién tich tha nuoi tom thé chan tring nam 2022
ctia tinh Bén Tre dat 12.000 ha, san luong thu
hoach tom thé chan trang dat 78.500 tan [3]. Tuy
nhién, hién nay cac thong tin vé anh huéng cta
hang tom thé chan trang sau thu hoach dén thanh
phan khéi luong, thanh phan hoa ly va chat luong
cta tom thé chan trang nuoi tai huyén Thanh Phu,
tinh Bén Tre con han ché. Do d6, nghién ctru nay
duoc thuc hién dé danh gia ty 1é cac hang tom sau
thu hoach va xac dinh 4nh hudéng ctia hang tom dén
thanh phan khai luong va tinh chat hoa ly, thanh
phan hoa hoc co ban cuta thit tom tuong tng voi
timg hang tom, tir @6 gop phan dinh huéng cu thé
cong ngheé ché bién pht hop véi timg hang tom.

2. PHUONG PHAP NGHIEN CUU
2.1. Chuén bi miu

Tom thé chan trang (50 - 60 con/kg) duoc thu
hoach & 3 ao nuoéi khac nhau trén dia ban khu vuc
ap Thanh Hung, xa My Hung va ap Quy Duc, xa
Quoi Dién, huyén Thanh Phuy, tinh Bén Tre, khoi
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luong tom thu hoach 1a 20 kg/ao (thoi diém thu
hoach thang 8/2022). Tom duoc rira sach bang
nuoc ngay sau khi thu hoach va lam chét bang
nuoc da trong thoi gian 30 phut, ty 1é tom va nuéc
da la 2 tom: 1 nudc da: 1 nudc sach. Tom sau khi
lam chét duoc bao quan lanh (2 - 4°C) bang nudc
da trong thung x6p hay thiing cach nhiét theo ty lé
tom: nuéc da la 1: 2 (w/w), cac thung tom duoc
van chuyén vé phong thi nghiém, thoi gian van
chuyén toi da 1a 6 gio. Tai phong thi nghiém tién
hanh phan thanh 4 hang tom dua trén cac dac
diém vé mau sac vo tom, dot than va tinh chat co
thit tom theo tiéu chuin Viét Nam [4]. Téom hang
1: Tom c6 mau sic dac trung sang bong khong c6
dom den, nguyén ven, khong mém vo, dau dinh
chat vao than, khong long d6t, khong vo vo, mui
tanh tu nhién, khéng cé mui la. Tom hang 2: Tom
c6 mau siac dic trung, sang bong, s6 con den duoi
va vanh bung khong lon hon 10% va cao nhe vét
den sé mat di, tom nguyén ven, khong mém vo,
dau 16ng 1éo nhung khong vo gach, gian dot
nhung khong sat, mui tanh ty nhién, khong cé
mui la. Tom hang 3: Vo bién mau nhe, khong sang
béng, thit khong c6 dom den, tom bi long dau, vor
gach, thit bac mau nhe, tanh tw nhién, cho phép
thoang mui khai nhe. Hang tom mém vo: vO mém
va kho tach vo khoi thit tom.

2.2. Phuong phap nghién cttu

2.2.1. Thi nghiém 1: Anh huong cia hang tom dén
thanh phan khoi lrong cua tom thé chan trang
nuoi ¢ khu vuee Thanh Phu, tinh Bén Tre

Tién hanh thi nghiém: Thi nghiém duoc tién
hanh vé6i 1 nhan t6 A: Hang tom (hang 1, hang 2,
hang 3 va hang tom mém vo), gom 4 nghiém thtc,
3 lan 1ap lai (3 ao). Tom duoc phan hang nhu muc
2.1 thanh 4 hang tom nhu bé tri thi nghiém. Sau khi
phan hang tom, tién hanh can tom dé tinh ty lé ctia
moi hang tom. Sau d6, tom duoc bd dau, boc vo va
rut chi lung dé xac dinh ty lé cac thanh phan gom
thit tom, thit dau tom, vé tom va phu phdm khac.

2.2.2. Thi nghiém 2- Anh hudng ciia hang tom dén
tinh chat hoa Iy cua thit tom thé chan trang

Tién hanh thi nghiém: Thi nghiém duogc tién
hanh véi 1 nhan t6 B: hang tom (hang 1, hang 2,
hang 3 va hang tom mém vd), gdm 4 nghiém thuc,
3 lan 1ap lai, khoi luong moéi mau 1a 200 g. Phan
thit tom twong tng véi 4 hang tom (két qua thi
nghiém 1) duoc gitt lanh (0 - 5°C) ngay sau khi xir
ly dé xac dinh cac tinh chat hoa ly va bao quan
dong thit tom (-20 + 2°C) trong tui zip dé xac dinh
cac chi tieu hoa hoc co ban. Thit tom duoc xac
dinh cac tinh chat hoa ly nhu ham luong nuéc, pH,
kha nang gitt nuoc (WHC), mau sic, cau trac va
thanh phan hoéa hoc co ban gom ham luwong
protein téng so6 (%), ham lwong lipid téng so6 (%);
ham luong khoang (%) va ham luong mudi (%). Tix
két qua phan tich 1am co sé dé xuat huong ché
bién cac san phdm thich hop véi timg hang tom.

2.3. Phuong phap phan tich

Thanh phan héa hoc co ban cta thit tom duoc
phan tich theo AOAC (2000) [5]. Ham luong
protein dugc xac dinh bang phuong phap Kjehdal
(AOAC, 2000 s6 954.01), phuong phap Soxhlet
(AOAC, 2000 s6 991.36) duoc stt dung dé xac dinh
ham lwong lipid, ham luong nuéc duoc xac dinh
bang phuong phap sdy & nhiet do 105°C dén khi
khoi luong khong d6i (AOAC, 2000 s6 934.01),
mau sau dé duoc nung & 550 - 600°C dé xac dinh
ham luwong khoang (AOAC, 2000 s6 942.05). Xac
dinh ham luwong muéi (NaCl) bang phuong phap
chuén do theo AOAC, 937.09 [6].

Xac dinh thanh phan khéi luong: Thanh phan
khoi lwong ctia mot co quan (hodc mot bo phan)
cta tom duoc xac dinh bing cong thuc:

Mi
mi %) = El X 100

Trong d6: M, 1a khoi luong ctia mot bo phan
hay mot co quan (Kg, g); G 1a khoi luong toan bo
co thé (Kg, g); m;, 1a thanh phan khéi luong cta
mot bo phan (co quan) thii (%).
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Xac dinh kha nang gitt nuéc (WHC) (%) bang
phuong phap ly tam [7]. Tién hanh can 6ng ly tAm
10 mL c6 chtra sén gidy loc (M,), tiép theocan 1,5 g
mau tom da xay nhuyén cho vao 6ng ly tam (M,),
sau do ly tam & 4.000 rpm trong 10 phuat & nhiét do
5°C, két thuc qua trinh ly tam, tién hanh can lai
khoi luong ong ly tam (M;). WHC (%) duoc tinh
theo cong thtec:

WHC = (1- [(M, - My)/ (M, - My)]) *100%.

Mau séic ctia tom thé chan trang duoc do tai vi
tri lung tom v6i s6 tom dung cho 1 14an do 1a 10 con
bang thiét bi Colorimeter PCE-CSM 2 (Trung
Quoc), cac gia tri L* (mau trang dén mau den), a*
(mau d6 dén mau xanh 14 cay) va b* (mau vang
dén mau xanh da troi) duoc ghi nhan. Thong so L*
trén thang mau tir 0 (t6i) dén 100 (trang), gia tri a
* nam trong khodang tir gia tri am d6i voi mau xanh
luc dén gia tri duong d6i voi mau doé va gid tri b *
nam trong pham vi gia tri am cho mau xanh lam
dén gia tri dwong cho mau vang. Do trang ctia tom
duoc tinh bang cong thic:

Do trang = 100 - /(100 — L)2 + a2 + b2
Cau truc: Stt dung may Texture (Surrey, Anh)

dé danh gia két cau co thit tom (do cung (g) va do
dan hoi, @0 co két va do dai (g)) [8]. Sit dung dau

do P/75, toc do khong ddi 0,1 cm/s; do bién dang
mau 50%; gitr thoi gian gitta 2 chu ky nén 1a 3 giay,
nén mau lién ti€p hai lan véi luc kich hoat 0,1 N.
Dua vao duong cong TPA dé€ tinh toan cac thong
s6 cau truc co thit tom.

Xac dinh pH: St dung may do pH CONSORT
C1020P Multi-parameter analyser. 20 g thit tém
duoc bé sung 80 mL nuoc cat va nghién min hon
hop mau truoc khi tién hanh xac dinh pH.

2.4. Phuong phap xitly s lieu

Cac thi nghiém duoc b6 tri 3 1an 1ap lai, s6 lieu
thu thap duogc tinh trung binh va do léch chuin
bang phan mém Microsoft Excel 2013. Su khac
biét gitta cac nghiém thitc duoc phan tich bang
ANOVA va phép tht Duncan (p<0,05) bang
chuong trinh SPSS 16.0.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huong clia hang t6m dén thanh phan khéi
lweong ctia tom thé chan tring nuoéi & huyén Thanh
Phu, tinh Bén Tre

Su phan hang tom va xac dinh anh hudéng cta
hang tom dén thanh phan khéi lwong twong tmg
voi cac hang tom thé chan trang duoc thé hién &
bang 1.

Bang 1. Ty 1é hang tom va thanh phéan khéi lugng theo hang tom thé chan tring

Hang tém Ty lée tom (%) | Thit tom (%) | Thit dau tom (%) Vo (%) Phu phdm khac (%)
1 60,242,544 52,06+0,92° 9,35+0,46 9,79+0,42 28,92+1,74°
2 28,1+0,99° 50,28+1,48" 10,48+0,58% 10,60+0,28% 29,45+0,46"
3 4,02+1,43* 53,04+2,32¢ 10,16+0,61° 10,74+0,15 26,97+0,47*
Tom mém vo 7,6520,68 50,41+1,21° 11,45+0,83" 11,08+0,76" 26,96+0,71*

Ghi chu: S0 liéu thong ké duoc trinh bay dudi dang trung binh + do léch chuan (n=3), nhitng chir cdi
a, b, c va d khadc nhau trong cung mot cot biéu thi sir khic biét ¢ y nghia thong ké ¢ mutc do tin cdy 95%.
1 va hang 2) chiém ty lé toi 88,3%. Bén canh do
tom hang 3 va hang tom mém voé chiém ty lé kha
cao (11,76%). Ty lé thit tom ctia ca 4 hang tom thé
chan trang dao dong tir 50,28 - 53,04% va khac biét
khong co6 y nghia thong ke gitta cac hang tom. Bén
canh d9, thit dau tom chiém ty lé khoang 9,35 -

Bang 1 cho thdy, tom thé chan tring hang 1
chiém ty 1é cao nhat 1a 60,2%, tiép theo la tom hang
2 voi ty le 28,1%, tom mém vo chiém ty 1& 7,65% va
tom hang 3 chiém ty lé thap nhat vaoi 4,02%. Diéu
nay cho thdy, tom thé chan tring nuéi & huyén
Thanh Phq, tinh Bén Tre c6 chat luong cao (hang
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11,45%. Ty lé phu phdm (v6 va phu phidm khac)
ctia tom hang 1, hang 2, hang 3 va hang tom mém
vo tuong tmg lan luot 1a 38,71%; 40,05%; 37,71%;
38,04%. Két qua nay tuong dong voi nghién ciu
ctia Sachindra va cs (2005) [9], ty le thit tom, dau
va vo tom su (50-60 con/kg) lan luot 1a 51,3%,
34,4% va 14,3%, tom thé chan tring (80 - 100
con/kg) co6 ty 1é cac thanh phan nay lan luot 1a
51,5%, 33,9% va 14,6%. Dong thoi, ciing gan giong
voi két qua khao sat thanh phan khéi luong cta 2
loai tom 1a tom hong (Pandalus borealis) va tom
dom (Trachypena curvirostris), voi tom hong (13,1
g/con) co6 cac ty lé thanh phan thit tom, dau va vo
tom lan luot 1a 48,1%, 38,9% va 10,7%; tom dom (8,7
g/con) la 483%, 37,9% va 11,5% [10]. Tuy nhién,
nghién ctu ctia Nguyen va cs (2014) [11] vé tom
chudi (Fenneropenaeus merguiensis), tom (16,5
g/con) co ty lé phan thit than tom dat 60,7%, cao hon
so voi ty 1é thit tom thé trong nghién ctru nay. Qua
do cho thay, cac loai tom khac nhau thi sw phan bo ty
lé cac thanh phan cta timg bo phan 1a khac nhau.
3.2. Anh huéng ciia hang tom dén tinh chat héa ly
cta thit tom thé chan tring
3.2.1. Anh huéng cta hang tom dén kha nang giir
nuoce va do pH cua thit tom thé chan trang

Kha nang gitt nuéc (WHC) déng vai tro quan
trong trong viéc xac dinh dac tinh vat ly ctia tom nhu
két cau, mau sic. WHC va pH cta thit tom thé chan
trang theo hang tom duoc trinh bay trong bang 2.
Bang 2. Kha ning giit nuéc (WHC) va pH cia thit

tom thé chan tring theo hang tom

Hang tom pH WHC (%)
1 6,14+0,11% 98,0+0,17°
2 6,30+0,32 |  97,1+1,56®
3 6,40+0,12° |  97,3+1,34®
Tom mém vo | 6,64+0,02° | 95,62+0,80°

Ghi chii: S6 liéu thong ké duoc trinh bay dudi dang
trung binh + dp léch chuin (n=3), nhimg chir cdi a, b
khac nhau trong cung mot cot biéu thi sir khac biét co y
nghia thong ké ¢ nuic do tin cay 95%.

Bang 2 cho thay, co thit tom hang 1, hang 2 va
hang 3 tom c6 kha nang gitt nudc tot va 1on hon
97%, trong khi d6 hang tom mém vo6 thi kha nang
gitt nudc cua thit tom thap nhat (95,62%), do d6 da
phan anh cau truc co thit tom khong duoc san
chic (Bang 3) khi tom trong giai doan 1ot vo va
phuc héi. pH ciing 1a chi tiéu quan trong dé danh
gia chat luong tom, gia tri pH cta thit tom thé
chan trang c6 xu huéng tang dan khi chat luong
tom giam do su phan giai cac thanh phan cé nito
dé sinh ra khi amoniac, thit tom thé chan triang
hang 1 c6 @6 pH la 6,14, trong khi thit tom ctia tom
hang 3 va hang tom mém vé c6 do pH cao hon lan
luot 12 6,4 va 6,64. Su thay ddi nay co thé do cac
thay déi sinh héa trong co thit tom va ciing cé thé
bi anh hudéng baoi vi sinh vat va phuong thic xtx Iy
ché bién [12], xtt ly tom nhanh va gitr lanh tom tot
sé gop phan lam cham su gia tang pH cuta co thit.
Tuy nhién, pH cta thit tom thé chan trang cta 4
hang tom trong nghién cttu nay déu thap hon so
voi thit tom thé chan trang 1a 6,7 - 6,8 [12] va pH
6,95 theo ghi nhan ctia Khazaei va cs (2016) [13]
cling trén doi twong tom thé chan trang hay pH
dao dong tir 6,72 - 6,8 theo cong bo ctia Okpala
(2015) [14].

3.2.2 Anh hudng cia hang tom dén cdu tric vé
mau sac thit tom thé chan trang

C4u truc co thit tom la mot trong nhimmg dac
tinh cdm quan quan trong, phan 4anh muc do chap
nhan ctia nguoi tieu dung [12]. Cau trac cua thit
tom thé chan trang theo hang tom duoc trinh bay
trong bang 3.

Tom thé chan trang thudc hang 1 va hang 2 co
do cting va do dai cao, khac biét khong cé y nghia
thong ke, tuy nhién cao hon tom hang 3 va hang
tom mém vo. Gia tri do ctmg va do dai cua tom
hang 1 va hang 2 twong tmg 1an luot trén 6.600 g va
tren 1.200 g, két qua nay cao hon so véi cau trac
co thit tom su (60 con/kg) c6 do cing dat 6.000 g
va do dai dat 1.800 g [15]. Thit tém hang 3 va hang

64 NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023



KHOA HOC CONG NGHE

tom mém vo c6 do cimg lan luot 14 5.284 g va 4.989
g; do dai dat 892 g va 856 g. Diéu nay 1a do tom
hang 3 va tom mém v c6 tinh chat ciu trac co thit
khong san chac va kha mém nén cac thong so vé
do cimg va do dai déu thap hon tom hang 1 va
hang 2. Nguyén nhan duoc ly giai 1a do ban than
tom hang 3 16p vo da mém nén khi bao quan bang
nuoc da trong sudt qua trinh van chuyén va ché
bién xay ra su bién tinh, oxy hoa protein, lam
protein bi thity phan. Dong thoi viec mot so
enzyme duogc giai phong sé tao diéu kién cho su
cat mach phan t protein lam do ctmg cta mau
tom bi giam dang ké, co tom mém trong qua trinh

bao quan, diéu nay gy ra su pha hong cau truac, co
thit tré' nén yéu va mat di tinh toan ven ctia tom
[12]. Tuy nhién, cac két qua nay cao hon so voi do
ctmg (18,1 N), nhung do dan hoi thap hon véi gia
tri la 0,64 ctia tom thé (50 - 55 con/kg) trong
nghién ctu ctia Yuan va cs (2016) [16]. Theo
Niamnuy va cs (2018) [17], tom thé chan tring cé
kich ¢& 16n hon thi co thit tom chia ham luong
protein soi co cao hon va cau truc co thit tré nén
san chac hon.

Mau sac cta co thit tom trudc va sau hap theo
hang tom duoc trinh bay trong bang 4.

Bang 3. Cau tric ctia thit tom thé chan tring theo hang tom

Hang tom Do cing (g) Do dan hoi Do co két Do dai (g)
1 6.695+342" 0,46+0,03" 0,44+0,02" 1.320+93,4"
2 6.622+326" 0,43+0,02* 0,41+0,02* 1.236+49,5
3 5.284+160? 0,45+0,03" 0,40+0,03° 892+39,07
Tom mém vo 4.989+55,1° 0,42+0,01 0,39+0,01° 856+42,3

Ghi chi: S6 liéu thong ké duoc trinh bay dudi dang trung binh + dp léch chuan (n=3), nhing chir cdi a, b khic
nhau trong cung mot cot biéu thi sir khdc biét co y nghia thong ké & mutc do tin cdy 95%.

Bang 4. Mau sic co thit tom trudc va sau hip chin theo hang tom

Mau séc trudce hap

Hang tom L a b’ Do trang
1 46,22+1,68? 5,56+1,25% 4,46x£0,47° 45,73£1,57?
2 46,85+1,24® 5,27+1,60% 5,43+1,28° 46,26+1,16
3 48,92+0,98" 5,40+1,62% 5,37+0,31* 48,33+0,91°
Tom mém vo 49,80+0,19¢ 5,21+2,60* 4,40+296° 49,13+0,41°

Mau sac sau hap

Hang tom L a b’ Do trang

1 68,83+5,77° 10,64+0,67¢ 14,06+0,49° 64,1+4,92°

2 69,55+6,92¢ 8,72+0,26" 15,26+2,65° 64,6+4,98°

3 69,13+5,44* 8,12+0,38% 15,00+0,16% 64,7+4,81%

Tom mém vo 71,2945,56° 7,63£0,40°¢ 16,96+1,24* 65,7+4,77%

Ghi chii: S6 liéu thong ké duoc trinh bay dudi dang trung binh + dp léch chudn (n=3), nhimng chir cdi a, b khic
nhau trong cung mot cot biéu thi sur khdc biét co y nghia thong ké & muic do tin cay 95%.

Gia tri d6 sang (L*) ciing nhu do tréng ctia co SUY giadm hodc bién déi cac sic td co trong co thit

thit tom twoi c6 xu hwéng tang khi tom c6 chit tOm dan dén thit tom c6 mau trang nhat khi chat

luong thap (Bang 4), su thay déi nay c6 thé do su luong tom giam. Cac dac tinh vé mau sac cua tom
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thé chan trang trong nghién cttu nay twong tu voi
mau sic tom thé chan trang (13,8 g/con) voi gia
tri L*, a* va b* lan luwot 1a 36,2; -2,54; 4,9 [18],
trong nghién cttu cua Okpala (2015) [14] thi gia
tri do sang L* cuaa thit tom thé dao dong tir 27,02 -
33,96, gia tri a* tir -0,48 dén -1,29 va gia tri b* tur
2,59 - 3,90. Su khac biét mau sac co thit tom lién
quan dén thuc an, mua vu va diéu kién moi
treong [18]. Co thit tom hang 1 sau khi hap co do
d6 cao nhat véi gia tri a* 1a 10,64 va tom mém vo
co do do thap nhat (a* = 7,63). Diéu nay co thé 1a
do tém hang 1 chtta ham luong carotenoid cao
hon so véi cac hang con lai nén mau thit tém tré
nén dé hon sau khi gia nhiét. Mau sac tom thé

chan trang sau khi hap ciing duoc Parisenti va cs
(2011) [18] ghi nhan véi gia tri L*, a* va b* lan
luot 1a 72,65; 57; 8,44. Mau sac co thit tom su sau
hap voi gia tri L*, a* va b* lan luot 1a 62; 24,63;
20,6 [15].

3.2.3. Anh hudng cia hang tom dén thanh phan
hda hoc co ban cua tom thé chan trang

Thanh phan sinh héa 1a chi tiéu quan trong dé
do luong, danh gia chat luong dinh duong cta
nguodn thuc phdm. Nhimg thay ddi vé thanh phan
hoa hoc dan dén su khac biét vé gia tri dinh
duong, thuoc tinh cam quan va thoi han st dung
cuia tom.

Bang 5. Thanh phan héa hoc ctia tom thé chan tring theo hang tom

Hang tom Ham luong (%)
Ham luong nuoc (%) Khoang (%) Lipid (%) Protein (%) Muoéi (%)
1 79,3+0,71° 1,06+0,07* 1,13+0,04° 19,9+0,50 0,53+0,42
2 79,612,12% 1,17+0,04" 1,13+0,11° 19,7+0,31% 0,37+0,02%
3 79,2+0,54 1,17+0,02° 1,25+0,06 19,8+0,16 0,40+0,02
Tom mém vo 78,0+0,26 0,97+0,02* 0,74+0,05 18,3+0,12* 0,21+0,01*

Ghi chii: S6 liéu thong ké duwoc trinh bay dudi dang trung binh + dp léch chudn (n=3), nhitng chir cdi a, b khic

nhau trong cung mot cot biéu thi sir khdc biét co y nghia thong ké ¢ mutc do tin cdy 95%.

Ham luong nuéc ctia 4 hang tom thé chan
trang chiém ty 1é khoang 78,0 - 79,6% (Bang 5). Két
qua nay tueong dong véi két qua nghién cttu cta
Yanar va Celik (2006) [19]; Pires va cs (2018) [20],
theo d6 ham luwong nudc cua tom tuoi dao dong
trong khoang 75 - 80%; gan giong voi do 4m cla
thit tom st va tom thé chan trang c6 4m do 1an luot
la 80,47% va 77,21% [4]. Tom thé chan tring cé
ham luong protein cao, thanh phan protein cta 4
hang tom thé chan tring dao dong trong khoang
18,3 - 19,9%, tuong tu nhu két qua nghién ctru cia
Pires va cs (2018) [20] trén tom thé chan trang véi
ham luong protein chiém 17,74 - 18,99%, thit tom
su va tom thé chan trang véi gia tri twong tng la
17,1% va 18,8%. Tom mém vé c6 ham luong khoang
va lipid 1an luot 1a 0,74% va 0,97%, thap hon so véi
cac hang con lai. Thanh phan khoang chat cé chic

nang cht yéu 1a duy tri hé théng keo va can bang
acid - bazo va thanh phan lipid gép phan vao két
cau cta thuc phdm [12], do do, cac dic tinh ciu
truc cua thit tom mém vé khong tot bang 3 hang
tom con lai (Bang 4). Thanh phan dinh duong cta
hai loai tom bién Solonocera indica va Aristeus
alcoholcki dugce thu hoach & An Do da dugc khao
sat, thanh phan thit tom Solonocera indica chtra
13,7% protein, 0,94% lipid, 0,68% khoang, 83,6%
nuoc, trong khi do6 thit tom Aristeus alcoholcki cé
ham luong 15,1% protein, 2,7% lipid, 0,65% khoang,
81% nuodc [11]. Thanh phan hoa hoc c6 thé khac
nhau gitta cac loai va trong cung mot loai do anh
hudng béi mot s6 yéu té bao gom ché do cho an,
mat d6 nuoi, giai doan tang truong, d0 man cua
nudc va thoi tiét [20].
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Két qua & bang 1, 2, 3, 4 va 5 cho thdy, tom
hang 1 va hang 2 chiém ty 1é cao lén dén 88,3%,
trong do thit tom chiém ty lé cao nhat 50,28 -
53,04%, c6 kha nang gitr nuoc tot trén 97%, cau trac
co thit san chic va c6 mau dé dep hon sau khi hap
chin, rat thich hop dung lam nguyeén liéu ché bién
cac san phdm gia tri gia tang nhu tom nobashi,
tom sushi, tom tdm bot... Bén canh do, ty le thit
dau tom chiém 9,35 - 11,45%, c6 thé dinh huéng
san xuat cac san phadm nhu surimi, snack tom dinh
duong va bot gia vi tir thit dau tom... dé tan dung
nguodn nguyen liéu nay 1a diéu rat can thiét. Dong
thoi, tom hang 3 va tom mém vo chiém ty lé
khoang 11,67% nén dinh huéng san xuit cac san
phdm nhu tom kho xé budém, cha bong tom... dé
gia tang gia tri cho ngudn nguyén liéu nay.

4, KET LUAN

Khi phan hang tom tai ao nudi tom thudc
huyén Thanh Phuy, tinh Bén Tre, két qua cho thay
ty le tom thé chan trang hang 1 va hang 2 chiém
trén 88%, thanh phan an duoc gdém thit tom va thit
dau tom ctia ca 4 hang tom chiém khoang 60% so
voi khéi luong toan than tom. Tom thé chan trang
nuoi tai khu vie nay cé gia tri dinh duong cao va
cdu trac co thit tot. Tuy nhién, cac dac tinh vé cau
truc co thit va gia tri dinh duong cta thit tom mém
vo khong tot bang cac hang tom con lai.

LOI CAM ON

Tran trong cam on S¢ Khoa hoc va Cong nghé
tinh Bén Tre da ho tro kinh phi thuc hién trong
pham vi dé tai NCKH cap tinh "Nghién ciu da
dang hoa sian pham, nang cao gid tri tir con tom &
Bén Tre’.
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EFFECTS OF SHRIMP GRADE ON MASS AND PHYSICOCHEMICAL
COMPOSITION OF WHITE LEG SHRIMP (Litopenaeus vannamei)
CULTURED IN THANH PHU DISTRICT, BEN TRE PROVINCE

Tran Thanh Truc!, Nguyen Van Muoi’, Le Thi Minh Thuy®
nstitude of Food and Biotechnology, Can Tho University
2College of Aquaculture and Fisheries, Can Tho University

Summary

The study was conducted with the aim of determining the ratio of whiteleg shrimp grades (50 - 60
shrimps/kg) after harvest, as well as the influence of shrimp grade on the mass composition and
quality of shrimp meat to propose a appropriate processing technology. The results showed that,
whiteleg shrimp cultured in Thanh Phu district, Ben Tre province had the proportion of grade 1, 2, 3
and soft-shell shrimp accounted for 60.2%, 28.1%, 4.02% and 7.65% respectively. The percentage of
shrimp meat and shrimp head meat of all four shrimp grades accounted for about 60% of the total
body weight. Shrimp meats of grade 1 and grade 2 had a good water hold capacity of over 97%, firmer
muscle structure with hardness and toughness values of over 6,600 g and over 1,200 g, respectively
and the steamed-shrimp meat colour became redder compared to grade 3 and soft-shell shrimp grade.
High protein content of 18.3 - 19.9% was found in all shrimp meat, however soft-shell shrimp grade had
the lowest mineral and lipid contents compared to other shrimp grades.

Keywords: Mass composition, physicochemical composition, structure, white leg shrimp grade.
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ANH HUOGNG CUA LOAI VA TY LE PHU GIA BO SUNG DEN
CHAT LUONG GEL SURIMI TU THIT VUN CA TRA
(Pangasianodon hypophthalmus)

Nguyén P Quynh?!, Nguyén Vian Muoi?, Lé Thi Minh Thay" "

TOM TAT

Nghién ctru anh hudng cta cac loai phu gia dén chat luong gel surimi 1am ttr thit vun c4 tra nhdm muc

dich danh gia kha nang st dung cua cac loai phu gia. Tt d6, dua ra ty 1é phu gia thich hop gitup cai

thién chat luong va nang cao gid tri cia cac san pham surimi lam ti thit vun ca tra. Nghién ctu duoc

thuc hién thong qua 4 thi nghiém khao sat 4 loai phu gia khac nhau véi cac ty 1é: tinh bot bién tinh
(3,5%, 4,5%, 5,5%), gelatin (0,2%, 0,3%, 0,4%), 1ong trang tring (9%, 10%, 11%), sorbitol (1%, 2%, 3%). Két
qua thi nghiém cho thdy, ttmg loai phu gia khac nhau sé cho ra cac san phdm c6 chat luong vé mau

sac, cau truc va kha nang gitt nudc 1a khac nhau. Surimi duoc bd sung 3% tinh bot bién tinh, hoic 0,2%

gelatin, hoac 10% long trang trimg, hoac 2% sorbitol cho san phdm c6 chat lwong cadm quan va cau tric

nhut mong mudn. Trong cac loai phu gia duoc khao sat, 1ong trang trimg voi ty 1é 10% cho ra san pham

c6 mau sic va cdu truc tot nhat voi do trang 74,1%, o bén gel 359,5 g.cm va do dai 2166 g.

Tirkhoa: C4 tra thit vun, tinh bot bién tinh, long trdng trimng.

1. BAT VAN BE

Catra (Pangasianodon hypophthalmus) 1a mot
trong nhiing loai thiy san mang lai gia tri kinh té
cao, dugc nudi nhiéu tai cac tinh, thanh thuoc
déng bang song Ciru Long nhu An Giang, Vinh
Long, Can Tho... Tuy nhién, nguon phu phim tu
qua trinh ché bién ca tra chi duoc dua vao cac nha
may ché bién thitc dn chan nudi gia suc. Ngay nay,
nguédn phu phdm nay da duoc tan dung dé lam ra
cac san phdm vé surimi. Bén canh d6, diéu kién
kinh té phat trién kéo theo nhu cau ctia con ngudi
ngay cang duoc nang cao. Sy doi hoi vé cac mat
hang moi la, day da chat dinh duong va gia thanh
hop li khién cac doanh nghiép phai tim ra nhiéu
huéng di moi trong nganh cong nghé thuc phadm
Viét Nam. Hon nira, surimi 1 sdn phdam chat nén
protein day du chat dinh dudng, khong chi cung
tng tai cac thi truong nudc ngoai nhu Thai Lan,
Nhat Ban...
cing tang manh.

ma thi truong tiéu thu trong nudc

! Truong Thiy san, Truong Dai hoc Can Tho

2Vién Cong nghé Sinh hoc va Thuc pham, Trudng Pai hoc
Can Tho

“Email: Itmthuy@ctu.edu.vn

Nhim déap tng duoc nhu cau cta nguoi tiéu
dung, cac mat hang surimi ngay cang da dang véi
nhiéu loai nguyeén liéu khac nhau. Tan dung nguén
nguyeén liéu phu phdm ca dé san xuat surimi giup
mang lai hiéu qua kinh té cao, ha thap chi phi thu
mua nguyeén lieu, déong thoi han ché duoc luong
lon chat thai loai ra moi truong. Nghién ctru ctia
Nguyén Hung Ptc (2011) [1] st dung thit dé ca
tra trong ché bién thanh gid cua; Truong Thi
Mong Thu (2010) [2] nghién cttu san xuat surimi
tir thit ca tra co thit vang va thir nghiém mot san
phdm mo phong tir surimi cé tra co thit vang, da
tim ra thong s6 thich hop cta tinh bot 1a 3% va
gelatin tir 0,1 - 0,5% cho két qua tot vé cam quan
ctia surimi. Qua cac nghién cuu trén cho thay, dé
mang lai cadc san phdm surimi c6 chat luong cao
nhat khong chi phu thudc & viéc lua chon nguyén
lieu tot, cac buodc xtt 1i ki cang ma con phu thuoc
kh4 nhiéu vao phu gia duoc bé sung nham cai
thién kha nang tao gel ciing nhu gia tri cam quan,
tao huong thom mui vi kich thich vi gidc nguoi

tiéu dung.
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2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chuén bi mau

Thit vun ca tra: Thu mua tai Cong ty Trach
nhiém httu han Thay san Bién Dong - Tra Noc.
Sau d6 mang vé Phong thi nghiém Ché bién thay
san, Truong Thay san, Truong Pai hoc Can Tho,
tién hanh rta sach loai tap chat, cat nho voi kich
thudc 2 x 3 cm, cho vao ting tui PE voi khoi luong
150 g/tui va bao quan trong ti dong nhiét do -20°C
cho dén khi tién hanh thi nghiém. Céc loai phu gia
stt dung trong nghién ctru nam trong danh muc
cac phu gia cho phép stt dung trong thuc phdm voi
liéu Iwong cho phép bao gom: Tinh bot bién tinh
(Acetylated distarch adipate, E1422), gelatin (cung
cap boi Vinh Hoan collagen), long trang trimg,
sorbitol cung cap boi Thu Mart - Nguyén liéu lam
banh pha ché mién Tay (Can Tho).

2.2. Phuong phap nghién ciru

2.2.1. Thi nghiém 1: Khao sat anh huong cua tinh
bot bién tinh dén chat lirong cua surimi Iam tir thit
vun cd tra

Tién hanh thi nghiém: Thi nghiém duwoc bo tri
ngau nhién 1 nhan t6 (ty lé tinh bot bién tinh 3,5%,
4,5%, 5,5% so voi khoi luong mau), 3 nghiém thic
va 3 lan lap lai, tdng s6 mau thi nghiém 1a 9, khoi
luong bo tri 1a 90 g/mau. Sau khi thit vun c4 tra
duoc ra dong & nhiét do tir 0 - 4°C qua dém, sau do
sé tién hanh rtra - xay nhuyén, ti€p theo bé sung
thit ca xay voi nong do muoi NaCl 4% theo Nguyen
Do Quynh (2018) [3], ty lé nudc rita (1 - 4°C) voi
thit ca xay 3: 1, lac 10 phat, tién hanh ly tam 10
phut véi 15.000 vong/phut & 4°C, sau d6 pha loang
5 1an véi nuoc cat, khudy dao 30 phut 4°C, tiép tuc
ly tam trong 10 phut — 15.000 vong/phut & 4°C, ép
tach nuoc va diéu chinh do 4am dat 80%. Tiép do,
tién hanh phéi tron (bd sung ty lé tinh bot 1an luot
thay ddéi nhu bo tri thi nghiém), sau d6 quét min
15 phut, dinh hinh (trong tai PE véi duwong kinh 20
mm, chiéu dai tui 1a 170 mm), gia nhiét qua 2 buoc
(budc 1 gia nhiét & 40°C thoi gian 50 phut sau do
nang nhiét dén 90°C thoi gian 20 phat). Sau khi gia

nhiét, surimi dugc lam lanh trong nudc da (0 - 4°C)
trong vong 30 phut va tién hanh do cau truc (do
bén gel, @0 cting, dd dan hoi, do co két, do dai), do
mau sic, khao sat kha nang gitt nuéc dé tim ra
duoc ty 1é bé sung tinh bot bién thich hop nhat.

222 Thi nghiém 2: Khdo sat anh huong cua
gelatin dén chat luong cua surimi lam tir thit vun
cdtra

Tién hanh thi nghiém: Thi nghiém duoc b6 tri
ngau nhién 1 nhan to (ty lé gelatin 1an luot thay déi
la 0,2%, 0,3%, 0,4% so voi khoi luong mau), 3
nghiém thic va 3 lan lap lai, téng s6 mau thi
nghiém 1a 9, khoi luong bo tri 1a 90 g/mau. Surimi
ter thit vun ca tra duoc san xuét theo thong so va
quy trinh nhu thi nghiém 1, tai cong doan phoi
tron, bo sung gelatin voi ty 1é thay déi nhu bo tri
thi nghiém. Sau khi gia nhiét, surimi duogc lam
lanh trong nuéc da 30 phut va tién hanh do cau
truc (do bén gel, do cting, do dan hoi, do co két, do
dai), do mau sac va khao sat kha nang gitt nudc dé
tim ra duoc ty lé gelatin thich hop nhat.

2.2.3. Thi nghiém 3: Khao sat anh huong cua long
trang trung dén chat luong cua surimi Iam tir thit
vun cd tra

Tién hanh thi nghiém: Thi nghiém duoc bo tri
ngau nhién 1 nhan t6 (ty 1é long trang trimg lan luot
thay d6i 1a 9%, 10%, 11% so v6i khoi luong mau), 3
nghiém thiec va 3 lan lap lai, téng s6 mau thi
nghiém 1a 9, khoi luong bo tri 1a 90 g/mau. Surimi
tr thit vun ca tra duoc san xuat theo thong so va
quy trinh nhw thi nghiém 1, tai cong doan phdi tron,
b6 sung long trang trimg voéi ty lé thay déi nhu bo
tri thi nghiém. Sau khi gia nhiét, surimi dugc lam
lanh trong nudc @4 30 phut va tién hanh do cau truc
(@6 bén gel, do ctng, do dan hoi, do co két, do dai),
do mau sic va khao sat kha nang gitt nuoc dé tim ra
duoc ty 1é long trang tring thich hop nhat.

2.24. Thi nghiém 4: Khdo sat anh huong cua
sorbitol dén chat lrong cuia surimi Iam tir thit vun
cdtra
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Tién hanh thi nghiém: Thi nghiém duwoc bo tri
ngau nhién 1 nhan t6 (ty 1é sorbitol 1%, 2% va 3% so
voi khoi luong mau), 3 nghiém thire va 3 1an lap lai,
téng s6 mau thi nghiém 1a 9, khoi luong bo tri 1a
150 g/mau. Surimi tr thit vun ca tra duoc san xuat
theo thong s6 va quy trinh nhu thi nghiém 1, tai
cong doan phoi tron, b6 sung sorbitol voi ty 1é thay
d6i nhu bo tri thi nghiém. Sau khi gia nhiét, surimi
duoc 1am lanh trong nudc da 30 phut va tién hanh
do cau truc (do bén gel, do cing, ddo dan hoi, do
dong két, do dai), do mau sac va khao sat kha
nang git nudc dé tim ra dugc ty 1é sorbitol thich
hop nhat.

2.3. Phuong phap phan tich

Mau sidc (L*, a*, b*) duoc do mau bang thiét
bi Colorimeter PCE-CSM 2 (Trung Quoéc). Do
trang cua mau thtt (W) duoc tinh theo cong thirc
cua Chen va cs (1997) [4] nhu sau:

W =100-/(100 — L) + a2 + b2

Trong d6: Gia tri L* (mau trang dén mau den),
a* (mau do6 dén mau xanh 14 cay) va b* (mau vang
dén mau xanh da troi).

Kha nang gitt nuéc (water holding capacity -
WHC) duoc xac dinh bang phuong phap ly tam
theo Shimazamaninejad va cs (2013) [5]. Mau
surimi c6 khéi luwong khoang 1,5 g dugc cho vao
ong ly tam c6 16t sén gidy loc da duoc xac dinh
khoi luong. Sau d6 ly tam trong 10 phat, 1.700
vong/phat. Khoi luong nuéc mat di trong qua
trinh ly tAm phan anh kha nang gitt nuéc ciia san

pham. Méi mau lap lai it nhat 3 1an.
WHC (%) = 100%- [(Mdau- Msau) /Mdau] *100%).

Trong do: Mdau 1a khéi luong surimi trudc ly
tam (g), Msau la khoi liwong surimi sau ly tam (g).

Cau trac (d6 cung, do dan hoi, o co két va do
dai) ctia surimi duwoc xac dinh tir cac duong cong
TPA (texture profile analysis) ctia phép do cau

truc theo phuong phap ctia Hosseini-Shekarabi va

cs (2015) [6]. Mau surimi duwoc dinh hinh thanh
vién voi duong kinh 10 mm va chiéu cao 15 mm,
lam lanh bang nuéc da trong 30 phut. Tién hanh
do cdu trac bang may do ciau truc Texture
Analyser (TA - XT2i), dua trén viéc tac dong luc
nén (stt dung dau do P/75), @6 bién dang 50% so
voi chiéu cao ban dau ctia vién. Mdi vién nén 2 lan,
thoi gian gitta 2 1an nén 1a 5 giay, nén voi toc do
khong d6i 60 mm/phut. Két qua thu duoc 1a trung
binh cong ctia 3 lan do dac (3 vién) cho méi
nghiém thtec. T cac duong cong TPA ctua phép do
cu truc, cac chi tieu do cung, do dan hoi va do dai
cua surimi duoc xac dinh nhu sau: Po cing (g) la
luc 16n nhat ctia chu ky nén dau tién dé lam cho
mau bi bién dang 50%. Do dan hoi (khong cé don
vi) thé hién mttc d6 mau trd vé hinh dang ban dau
sau khi bién dang, 1a ty s6 khoang cach nén lan
2/khoang cach nén lan 1. Do co két (khong c6 don
vi) 1a thuoc tinh co hoc ctia cau tric lién quan dén
muc do bién dang ma san phdm c6 thé chiu duoc
trudc khi bi gay vo, 1a ty so gitta dién nén lan
2/dién tich nén lan 1. Do dai (g) 1a mic d6 mau bi
bién dang, khong bi pha vo, duoc tinh 1a tich so
ctia do cting, do co két va do dan hoi.

bo bén gel (g.cm) cta surimi dugc do bang
may do cau trac Texture Analyser (TA - XT2i) theo
phuong phap cta Hosseini-Shekarabi va cs (2015)
[6], voi dau do P/5S, toc d@o di chuyén dau do 1a 60
mm/phut, do xuéng 7,5 mm so voi chiéu cao mau.
Mau surimi dwoc dinh hinh thanh vién hinh tru
tron voi duong kinh 10 mm va chiéu cao 15 mm,
lam lanh bang nuoéc da trong 30 phut. Mdi mau
duoc lap lai it nhat 3 1an.
2.4. Phuong phap xtt Iy s6 lieu

S6 liéu thu thap duoc tinh trung binh, do lech
chuén st dung chuwong trinh Microsoft Excel 2010.
Su khéc biét ctia cac nhan to giira cac nghiém thic
duoc phan tich bing ANOVA mot nhan t6 voi murc
y nghia 95% va phép thit Duncan (p < 0,05).
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3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huong ctia tinh bot bién tinh dén chat
lueong gel surimi lam tir thit vun c4 tra
Anh huéng ctia tinh bot bién tinh dén mau sic
cuia surimi lam tur thit vun ca tra duoc thé hién
trong bang 1.
Bang 1. Anh huéng ciia tinh bot bién tinh dén mau
sdc cta surimi lam tir thit vun c4 tra

Tinh bot bién tinh (%) Do tring
3,5 70,6+0,89*
4,5 72,940,488
5,5 72,620,124

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau
giong nhau thi khong khdc biét cé y nghia thong ké
©>0,05). SO’ liu duoc thé hién dudi dang trung binh +
do léch chuin, n=3.

Bang 1 cho thdy, mau sic cta gel surimi tir
thit vun ca tra duoc cai thién khac biét ro rét khi ty
lé tinh bot bién tinh thay ddi tir 3,5 - 4,5%, do trang
tang tuong ung tir 70,6 1én 72,9. Tuy nhién, ty 1é
tinh bot bién tinh tir 4,5 - 5,5% do trang da giam
nhung khong c6 su khac biét. Do tinh bot va ca
protein c6 thé sap xép dé tao thanh gel va tuong
tac voi nhau. Chinh nh¢ kha nang nay cuaa tinh bot
ma cac gel protein trong cac san phdm c6 nhimng
tinh chat luu bién cting nhu nhimg tinh chat cam

quan hap dan hon [7]. Két qua nay khac voi
nghién cttu ciia Pham Van Hoa (2019) [7], nghién
ctru mot s6 yéu t6 anh huong dén quy trinh ché
bién surimi tir thit c4 x4u nuéc ngot. Khi bd sung
6% ty 1é tinh bot va 0,2% Sodium Tripolyphosphate
lam cai thién cac chi tiéu hoéa ly ctia san phdm. Su
khéc nhau nay 1a do khac nhau vé chiung loai, phu
gia bé sung. Ty 1é t6i wu cho tinh bot bién tinh khi
b6 sung vao surimi lam tir thit vun ca tra 1a 4,5%.
Anh hudng ctia tinh bot bién tinh dén do bén

gel, kha nang gitt nuéc va do dan hoi, do co két, do
cuing, do dai ctia surimi lam tu thit vun ca tra duoc
thé hién trong bang 2 va 3.

Bang 2. Anh huéng cia tinh bét bién tinh dén do

bén gel va kha ning gitt nwéc clia surimi lam tir

thit vun ca tra

Ty lé tinh bot Do bén gel Kha nang gitr

bién tinh (%) (g.cm) nudc (%)
3,9 263,5+13,1* 79,4+1,36%
4,5 317,945,27" 83,7+2,39"
5,5 285,2+13,3a" 80,8+4,48"

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau

giong nhau thi khong khic biét c¢é y nghia thong ké
(©>0,05). S6' liéu duroc thé hién dudi dang trung binh +

do léch chudn, n=3.

Béng 3. Anh huéng ctia tinh bot bién tinh dén d¢ dan héi, @6 co két, d6 ctmg va do dai gel surimi
lam tir thit vun c4 tra

Ty le tinh bot bién tinh (%) Do dan héi Do co két bo cing () bo dai (g)
3,5 1,078+0,05% 0,281+0,01* 1.910+73,3% 578,8439,14
4,5 0,876+0,18" 0,32940,04" 2.6324+288,7" 1.1104254,9®
5,5 1,273+0,17% 0,293+0,02" 2.009+61,9%" 523,0+155,5*

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau giong nhau thi khong khiac biét c¢é y nghia thong ké
(©>0,05). S6 lieu duoc thé hién dudi dang trung binh + do léch chuan, n=3.

Bang 2 cho thay, khi tang ty 1¢ b6 sung tinh
bot tir 3,5% lén 4,5% do bén gel va kha nang gitr
nuéc cua surimi tang ro rét, twong tng tu 263,5
g.cm lén 317,9 g.cm va 79,4% lén 83,7%. Tuy nhién,
do bén gel da giam tir 317,9 g.cm xudng 285,2
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g.cm va kha nang gitt nuoc tir 83,7% xudng 80,8%
khi ty le tinh bot tang lén 5,5%. Bang 3 cho thay, ty
lé tinh bot bién tinh khi ting lén tir 3,5 - 4,5% thi
cac thong s6 vé do co két, do cung va do dai déu
tang. Khi ty lé tinh bot bién tinh ting dén 5,5%, cac
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chi tieu déu giam. Nguyén nhan c6 thé 1a do kha
nang dong tao gel vdi protein cua tinh bot bién
tinh bing lien két Van Der Waals tao nén cac
mang lu6i khong gian ba chiéu bao boc cac thanh
phan c6 trong nguyén liéu, viec bé sung tinh bot
giup tang luong nuoc lién két va nho vao do cai
thién kha nang gitt nudc [8]. Vi vay, do bén gel,
kha nang git nuoc, do co két, do cung va do dai
tang. Tuy nhién, tinh bot 1a thanh phan chat kho,
nén khi st dung qua ty lé giéi han sé lam san
phdm bi mat nudc, gidm do bén gel, do co két, do
ctmg va do dai. Két qua nay tuong dong voi két
qua nghién ctru cia Nguyén Hung Puc (2011) [1],
da khao sat duoc ty lé tinh bot bién tinh 1a 5% cho
nghién cttu st dung thit dé c4 tra trong ché bién
thanh gia cua. Ty lé tinh bot 4,5% t6i wu nhat khi
b6 sung vao surimi lam ttr thit vun ca tra.

3.2. Anh hudng clia gelatin dén chit lugng gel
surimi lam tir thit vun ca tra

Anh hudng cua gelatin dén mau sac gel surimi
ter thit vun c4 tra duoc thé hién trong bang 4.

Bang 4 cho thdy, do trang ctia surimi khi b6
sung gelatin & cac ty 1é khac nhau, 14an luot 1a 0,2%,
0,3%, 0,4%, do trang dat twong ung la 72,8; 73,0;
71,4. Nguyén nhan cta hién tuong trén la do
gelatin stt dung 1a chat ran mau vang nhat nén khi
b6 sung voi mot luong nhiéu vuot mie sé lam anh

hudéng xau dén mau sic cta san phim, lam sam
mau va giam do trang cta san pham.
Bang 4. Anh hudng ciia gelatin lén @9 tring
gel surimi tir thit vun ca tra

Ty le gelatin (%) Do trang
0,2 72,840,068
0,3 73,0+0,834
0,4 71,4+1,04"

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau
giong nhau thi khong khac biét cé y nghia thong ké
©>0,05). S6' lieu diroc thé hién dudi dang trung binh +
do léch chudn, n=3.

Anh huéng ctia gelatin dén do bén gel, kha
nang gitr nudc va do dan hoi, do co két, do cimg,
do dai ctia surimi lam ti thit vun ca tra duoc thé
hién trong bang 5 va 6.

Béng 5. Anh huéng ctia gelatin dén d6 bén gel va
kha ning gitt nuéc ctia gel surimi tir thit vun ca tra

Ty le Do bén gel Kha nang gitr
gelatin (%) (g.cm) nuéc (%)
0,2 256,0+2,824 72,4+0,357*
0,3 313,3+8,88%" 85,8+2,11"
0,4 280,1+7,88"8 79,342,368

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau
giong nhau thi khong khic biét c¢é y nghia thong ké
(©>0,05). S6' liéu duoc thé hién dudi dang trung binh +
do léch chuan, n=3.

Béng 6. Anh huéng clia gelatin dén @ dan hoi, do co két, do cimg va do dai gel surimi tir thit vun cé tra

Ty lé gelatin (%) Do dan hoi Do co két Do cing () bo dai (g)
3,5 0,920+0,06* 0,297+0,010* 2.601+238,8% 713,2+103,6%
4,5 1,260+0,06" 0,464+0,100% 3.099+1005,8" 1.680+83,28
5,9 0,883+0,06* 0,371+0,0028 3.079+626,2°% 1.002+179,88

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau giong nhau thi khong khdc biét cé y nghia thong ké
(©>0,05). S liéu diroc thé hién dudi dang trung binh + do léch chudn, n=3.

Bang 5 cho thay, khi b6 sung gelatin voi ty lé
0,2%, 0,3% thi kha nang gitt nudc tang tir 72,4% lén
85,8% va do bén gel ting tir 256,0 g.cm lén 313,3
g.cm. Gelatin la tac nhan keo héa, giup nang cao
do nhot cta surimi va co tac dung lam bén thé gel.

Tuy nhién, khi ty 1¢ gelatin ting qua cao thi cau
truc cta surimi sé giam xuong, do gelatin c6 tinh
chat gel kho, 1am cho surimi tré nén kho cung. Do
d0, su giam di cta kha niang gitt nudc tir 85,8%
xudng 79,3% va do bén gel gidm manh tir 313,33
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g.cm xuéng con 280,1 g.cm khi ty 1é gelatin ting
lén 0,4%. Bang 6 cho thdy, ty l¢ bé sung gelatin 1a
0,3% sé cho ra san phdm surimi cé chat luong vé
cau trac dat cao nhat. Tai ty 1é nay, surimi tir thit
vun c4 tra c6 do dan hoi dat 1,26, do co két dat
0,464, do6 cung dat 3.099 g va do dai 1a 1.680 g. Ty
lé b6 sung nay tuong tur voi két qua nghién ctru ctia
Truong Thi Mong Thu (2010) [2], voi ty 1é 0,3%
(so v6i thit ca xay sau khi ép tach nudc) thi cho @6
c6 két cang nhu gia tri cdm quan surimi dat cao
nhat. Vi thé, ty 1é 0,3% gelatin duoc xem 1a ty lé
phu hop.

3.3. Anh huéng ctia long tring trimg dén chit
luong clia surimi lam tir thit vun ca tra

Anh huéng cta long tréng trimg lén mau sdc
ctia surimi tir thit vun ca tra duoc thé hién trong
bang 7.

Bang 7 cho thdy, do trang ctia surimi lam tr
thit vun ca tra tiang tir 72,70 lén 74,10 khi bo
sung long trang trimg theo ty 1é tir 9 - 10% va do
trang c6 xu huéng gidm xudng con 72,52 khi ty
lé long trang tring tiang len 11%. Ty lé t6i wu 1a
10% cho long trang tring khi bé sung vao surimi
lam tt thit vun ca tra.

Anh hudng ctia long tring trimg dén do bén
gel, kha nang gitt nuoc va do dan hoi, do co két, do

cing, do dai ctia surimi lam tu thit vun ca tra duoc
thé hién trong bang 8 va 9.
Béng 7. Anh huéng ciia 1ong tring trimg lén do
tring ctia surimi tir thit vun ca tra

Ty 1é long trang tring (%) Do trang
9 72,70+0,714
10 74,10+0,665
11 72,52+0,48*

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau
giong nhau thi khong khic biét cé y nghia thong ké
(©>0,05). S6' liéu duoc thé hién dudi dang trung binh +
do léch chuin, n=3.

Béng 8. Anh huéng ctia 1ong tring trimg dén do
bén gel va kha ning gitt nudc ciia gel surimi tir thit

vun ca tra
Ty lé long Do bén gel
trang trimg (g.cm) Kha nang gitt
%) nuoc (%)
9 182,3+16,64* | 79,304+0,51*
10 359,5+33,86° | 86,198+2,65°
11 289,9+74,33¢ 75,547+0,51*

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau
giong nhau thi khong khic biét cé y nghia thong ké
(©>0,05). S6' liéu duroc thé hién dudi dang trung binh +
do léch chuin, n=3.

Bang 9. Anh huéng ctia 1ong tring trimg dén do dan hdi, d co két, do ctmg va do dai gel surimi

tir thit vun cé tra
Ty 1e LTT (%) Do dan héi Do co két Do cing () bo dai (g)
9 0,774+0,03* 0,420+0,02* 4.223+91,0¢ 1.375+108,1*
10 0,817+0,03* 0,524+0,10% 5.032+135,6° 2.166 + 514,1°
11 0,804+0,05% 0,483+0,0248 4.242+984,7P 1.655 + 456,78

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau giong nhau thi khong khac biét co y nghia thong ké
(>0,05). S6 liéu duoc thé hién dudi dang trung binh + do léch chuin, n=3.

Bang 8 cho thay, ty 1é long trang tring 1a 10%
do bén gel va kha nang gitt nudc cta surimi dat
cuc dai, 1an luot 1a 359,52 g.cm va 86,20%. Diéu nay
c6 duoc 1a do trong long triang trimg cé chira

albumin 1a cac dang chudi protein cudn vao nhau

c6 dang hinh cau. Khi bé sung vao khoi paste
nguyeén lieu duoi tic dong ctia qua trinh phdi tron,
cac chudi protein nay dudi ra tao nén lién két voi
cac protein c4 va cac thanh phan khac trong

nguyén liéu [4]. Tuy nhién, néu b6 sung long
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trang trimg voi mot luong quéa giéi han thi cac
chubi protein ctia albumin sé khong thé dudi ra va
tao lien két hiéu qua voi cac thanh phan khac nén
do gitr nudc va ciu truc cta surimi sé giam. Bang 9
cho thdy, ty le long trang trimg thay dd6i tir 9 - 11%,
do dan héi ting tir 0,77 - 0,80, chi s6 ndy gan bing
1 chimg té rang mutc do mau trd vé hinh dang ban
d4au sau khi bién dang cao va mic do nguyén ven
clia surimi cao, it bi pha vé trong chu ky nén dau
tiéen ctia duong cong TPA cua phép do cau tric
[9]. Tai ty lé long trang tring 1a 10% cho thay, cac
chi s6 vé do co két, do ctmg va do dai dat cao
nhat lan luot 1a 0,524 g, 5.032 g va 2.166 g. Két
qua nay twong tu voi két qua nghién ctu cua
Nguyén Hung Puc (2011) [1], khi b6 sung 10%
long trang trimg vao thanh gid cua ché bién tu
surimi dé c4 tra. Vi thé, ty 1é long triang tring 10%
12 t6i wu nhat cho surimi lam ti thit vun c4 tra.
3.4. Anh huéng ciia sorbitol dén chdt luong gel
surimi lam t thit vun ca tra

Anh huéng ctia sorbitol dén mau séc ctia surimi
ttr thit vun ca tra duoc thé hién trong bang 10.

Bang 10 phan tich anh hudng cta sorbitol dén
mau sdc cta surimi lam ttr thit vun c4 tra cho thay

sorbitol c6 kha nidng cai thién mau sic cta surimi.

Do trang ctia surimi dat cao nhat voi 73,6 khi bo
sung ty lé sorbitol 1a 2%. Mau sic c6 su gidm manh
khi ting ty lé sorbitol len 3%, khi d6 do trang chi
dat 71,4%. Vi thé, ty 1é sorbitol t6i wu nhat 1a 2% cai

thién duoc mau sac tot nhat.

Béng 10. Anh huéng ctia sorbitol 1én d¢ tréing ctia
surimi tir thit vun cé tra

Ty le sorbitol (%) bo trang
1 72,5+1,03%
2 73,6+0,63"
3 71,4+0,39%

Anh hudng cta sorbitol dén do bén gel, kha
nang gitr nudc va do dan hoi, do co két, do cing,
do dai ctia surimi lam ti thit vun ca tra duoc thé
hién trong bang 11 va 12.

Bang 11. Anh huéng ciia sorbitol dén do bén gel
va kha ning gitr nudc ctia surimi tir thit vun ca tra

Ty lé sorbitol Do bén gel Kha nang
%) (g.cm) gitt nuoc (%)
1 217,4+25,09* | 71,16+0,89*
2 350,5+22,54" 77,78+0708
3 278,7+33,19* | 76,96+0,64"

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau

giong nhau thi khong khic biét cé y nghia thong ké
©>0,05). S6' liéu diroc thé hién dudi dang trung binh +
do léch chudn, n=3.

Bang 12. Anh hudng ciia sorbitol dén do dan héi, do co két, @6 cimg va do dai gel surimi tir thit vun

catra
Ty lé sorbitol (%) Do dan hoi Do co két bo cing () bo dai (g)
1 0,860+0,06* 0,403+0,05* 3.124+533,5% 1.091+276,9*
2 0,898+0,11® 0,454+0,09% 3.433+54,8"% 1.409+388,4"
2 0,810+0,06* 0,432+0,134 3.021+771,14 1.409+388,48

Ghi chu: Trong cung mot cot, cdc chir cdi theo sau giong nhau thi khong khac biét co y nghia thong ké
(>0,05). S6 liéu duoc thé hién dudi dang trung binh + do léch chuin, n=3.

Sorbitol 1a D-glucitol, mét alcol hexahydric co
lien quan dén glucose. Sorbitol c6 hai dang: Dang
bot va dang 16ng, sorbitol dang bot két tinh khong
mui, mau trang; sorbitol dang 16ng khong mui va
gan nhu khong mau. Sorbitol cé vi ngot mat dé

chiu va do ngot khoang 50% so voi duong sucrose
[10]. Sorbitol duoc timg dung rong rai trong nganh
cong nghé thuc phiam, dugc st dung dé tao vi
ngot, lam diu vi, ting thoi gian bao quan, chat giir
am, chat lam mém... Bang 11 cho thay, tai ty 1é 3%
ctia sorbitol khi b6 sung vao surimi tir thit vun ca
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tra cho do bén gel va kha niang gitt nudc lan luot 1a
350,50 g.cm va 77,78%, cao hon va c6 su khac biét
so voi ty 1é 1 va 3%. Diéu nay c6 thé giai thich rang,
do sorbitol c6 kha nang lién két voi nuoc [11],
cling nhu gia tang lién két gitta nudc va chat béo
[12]. Bang 12 cho thay, cau trdc cta surimi lam tr
thit vun ca tra duoc cai thién khi b6 sung ty lé
sorbitol thay déi tir 1 dén 2% thi @6 dan hoi (0,86 -
0,81), chi s6 nay gan bang 1 ching té rang muc do
mau tré vé hinh dang ban dau sau khi bién dang
cao va mtc do nguyén ven ctia surimi cao, it bi pha
vo trong chu ky nén dau tién cta duong cong TPA
ctia phép do cau trac [9], cac chi s6 vé do co két, do
ctmg va do dai ciing tir d6 tang lén va dat cao nhat
khi ty le sorbitol duoc bo sung 1a 2% twong tmg 1a
0,45, 3.433 g va 1.409 g. Khi tang ty 1é loai phu gia
nay lén 3%, cac chi s6 déu giam va khac biét so voi
céac ty 1é con lai. Két qua nay tuong dong voi nghién
ctu cua Danh Thi Thu Huong (2020) [13], khi khéao
sat va bo sung 2% sorbitol gitip cai thién chat luong
ctia banh c4 tir thit ca tra tAm bot chién cho do bén
gel 1a 390 g.cm. Vi vay, sorbitol duoc b6 sung 2%
vao surimi lam ttr thit vun ca tra 1a t6i wu nhat.

4. KET LUAN

Dé gop phan cai thién mau sic, nang cao cau
truc va kha nang gitt nudc ctia surimi lam twr thit
vun c4 tra, ngoai cac yéu cau ky thuat trong qua
trinh thuc hién ché bién, can yéu cau vé cac chat
phu gia bd sung vao voi cac ty lé thich hop dé co
thé nang cao gia tri ctia san pham.

Moéi loai phu gia sé c6 cac ty lé b sung thich
hop khac nhau, nhu ddi véi tinh bot bién tinh 1a 3,5%,
gelatin 0,3%, long trang trimg 10%, sorbitol 2% sé cho
ra nhimg san ph4dm surimi c6 chat luong tot nhat.
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THE EFFECTS OF ADDITIVES ON GEL SURIMI QUALITY FROM
TRA CATFISH (Pangasianodon hypophthalmus) TRIMMINGS
Nguyen Do Quynh!, Nguyen Van Muoi?, Le Thi Minh Thuy!
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?Institude of Food and Biotechnology, Can Tho University

Summary

This study was conducted to investigate the effects of additives on surimi from tra catfish
(Pangasianodon hypophthalmus) trimmings for the purpose of evalue the usability of the additives.

From there, giving an appropriate ratio of additives to help improve the quality and value of surimi

products from tra catfish (Pangasianodon hypophthalmus) trimmings. This study included 4
experiments with different ratios: modified starch (3.5%, 4.5%, 5.5%), gelatin (0.2%, 0.3%, 0.4%), white
yolk (9%, 10%, 11%), sorbitol (1%, 2%, 3%). The results showed that each different additive had products
with different qualities in terms of color, structure and water holding capacity. Surimi added 3%

modified starch or 0.2% gelatin or 10% white yolk or 2% sorbitol were recorded as high sensory quality

and bouncy structure. Among the investigated additives, white york at the rate of 10% gave the best

product color and structure with whiteness 74.1%, gel strength 359.5 g.cm and chewiness of 2,166 g.

Keywords: Egg white, modified starch, tra catfish trimmings.
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XAC DINH THO1 BIEM THU HOACH QUA CHANH LEO TiM
THICH HOP CHO QUA TRINH CHE BIEN

Nguyén Van Loil ", L& Anh Tudn?, Tran Vin Quy’

TOM TAT

Chanbh leo 1a loai qua giau gié tri dinh dudng nhu protein, duong, vitamin, chat khoang, acid phenolic
va flavonoid. Dic biét, trong qua chanh leo con cé nhiéu acid amin nhu prolin, valin, tyrosin, treonin,
leucin va arginin. Muc dich ctia nghién cttu nay 1a xac dinh thoi diém thu hoach quéa chanh leo tim
thich hop cho qua trinh ché bién. Str dung cac phuong phéap phan tich da xac dinh duoc cac chi tiéu co
ly, chi tiéu hoéa sinh va chi tiéu cdm quan ctia qua chanh leo tim & cac thoi diém thu hoach 70, 80 va 90
ngay ké tir khi dau qua. Dua vao su bién ddi cac chi tieu nay, chon thoi diém 80 ngay ké tir khi dau
qud dé thu hoach qua chanh leo tim 1a thich hop cho qua trinh ché bién cac san phdm mut vé chanh
leo tim, @ udng chanh leo tim va bot dinh duong chanh leo tim. O thoi diém nay qué da chuyén sang
giai doan gia hoa va chin, khoi luong qua 1a 84,3 + 1,5 g, duong kinh qua 5,91 + 0,18 cm, chiéu cao qua
6,53 + 0,14 cm, d6 ctmg qua 6,57 + 0,23 kg/cm?, ty 1é rudt qua 44,45 + 0,12%, ty 1é hat 8,76 + 0,07% va ty
lé vo qua 1a 46,79 + 0,13%. Ham luong pectin 13 1,65%, ham luong acid hitu co t6ng s6 3,38 g/100 g,
ham luong vitamin C 84,18 mg/100 g va ham luong vitamin A 1a 63,72 mg/100 g. V6 qua chanh leo
tim c6 mau tim xen 14n dé tuoi, thit qua c6 mau vang dac trung, hat c6 mau nau den, ciu tric qua sin
chic, dich qua c6 mau vang dic trung va vi ngot thanh, cau tric vé qua tuoi va gion.

T khoéa: ChI tiéu cdm quan, chi tiéu co Iy, chi tiéu hoa sinh, qua chanh leo tim, thoi diém thu hoach.

1. BAT VAN DE

Cay chanh leo tim c6 tén khoa hoc la
Passiflora edulis Sims, c6 hai loai chanh leo ¢6 tinh
thuong mai cao 1a loai qua c6 vé qua mau tim, loai
nay rat pho bién ¢ viing khi hau mat va loai qua co
v0 qua mau vang thuong it phé bién. Than cay
chanh leo tim la than thao, leo bam vao tuong, bo
rao hay cac cot tru. Vong doi ctia cay rat lau so voi
nhiéu loai cay trong khac, méi than cay lai c6 1 16p
long mong va ¢c6 mun & xung quanh. Cac 1a moc
so le nhau dé khong che khuat anh sang cta la
khac, moi 14 trung binh dai tir 6 - 15 cm. Hoa chanh
leo tim c6 mau sic hdp dan, c6 thé 1a mau trang
cting c6 thé 1a mau tim. Thong thuong 1a mau tim
va trang dan xen trén 1 bong 5 canh. Qua chanh
leo tim c6 dang tring hoac hoi tron, duong kinh
khoang 5 - 6 cm, nang khoang 30 - 85 g, khi con
non qua c¢6 mau xanh véi 16p da cang boéng, vo

! Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia
Ha Noi
“Email: nguyenvanloi@hus.edu.vn

ctmg, bén trong 1a khoi nudc qua thom, mau vang
cam, c6 rat nhiéu hat c6 mang bao boc ngoai, hat
mau den, cimg nho va c6 hinh 6 van.

Cay chanh leo tim duoc trong nhiéu & cac tinh:
Cao Bang, Son La, Lai Chau, Lang Son va cac tinh
Tay Nguyén nhu: Gia Lai, Kon Tum, LAm Dong,
bik Lak va Dak Nong... Chanh leo tim 1a loai qua
giau gia tri dinh duong nhu protein, duwong,
vitamin, chit khoang, acid phenolic va flavonoid.
biac biét, trong qua chanh leo tim con c6 nhiéu
acid amin nhu prolin, valin, tyrosin, treonin, leucin
va arginin... [1 - 4]. Tuy nhién, ty 1& cac thanh
phan nay thay déi theo do gia va do chin cta qua,
néu thu hoach qua & thoi diém khong thich hop sé
lam gidm cac thanh phan dinh duéng, gia tri cam
quan va gia tri kinh té cia qua. Hién nay, ¢ trong
nudc va trén thé gioi co nhiéu nghién ctru ché bién
qua chanh leo, nhu nghién cttu ctia Vi Kim Dung
va cs (2015), nghién ctu t6i wu hoa diéu kién thiuy
phan gi6i han pectin vo chanh leo tao pectic
oligosaccharide [2]; Lé Van Ha va cs (2021),
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nghién cttu ché bién, bao quan vé chanh leo lam
thic an cho gia suc nhai lai [3]; Alexandra M. G.
N. M va cs (2017), nghién ctru thanh phan dé bay
hoi trong qua chanh leo [4]; Giuffre A. M (2007),
nghién ctru thanh phan hoéa hoc tinh dau hat
chanh leo tim [5]; Nguyén Thi Thu Sang va cs
(2012), nghién cttu cac phuong phap thu nhan
hiéu qua dich qua chanh leo Passiflora edulis [6].
Tuy nhién, viec nghién cttu xac dinh thoi diém thu
hoach qua chanh leo tim thich hop cho qua trinh
ché bién hién co rat it cac nghién ctru duoc cong
bo. Néu thu hoach khong dung thoi diém sé anh
huong dén chat luong cta qua, dé qua lau trén cay
sé lam cho vd qua bi kho, mat nudc, teo rudt do mat
nuoc, dong thoi anh huodng toi su sinh trudong, phat
trién ctia cay, anh huong toi lta qua tiép theo. Do
do, dé co6 co s& khoa hoc, khuyén c4o nong dan
trong cay chanh leo tim thu hoach dat hiéu qua cao
thi viéc xac dinh su bién déi cac chi tiéu co ly, hoa
sinh va cam quan ctia qua chanh leo tim & cac thoi
diém thu hoach khac nhau la rat can thiét, co y
nghia khoa hoc va thuc tién cao.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vt lieu
2.1.1. Nguyén liéu

Qua chanh leo tim duoc thu mua tai 3 trang
trai trong cay chanh leo & cac huyén Ha Quang,
Quang Hoa, Thach An, tinh Cao Bing, & cac thoi
diém 70, 80 va 90 ngay (ké tir khi dau qua). Qua
chanh leo tim phai twoi méi, ddm bao nguyén ven,
khong bi tén thuong, khong bi sau, bénh. Sau khi
thu hai cac qua chanh leo tim nay duoc chira dung
trong thung x6p duc 16 va van chuyén bang 6 to
dén phong thi nghiém dé tién hanh phan tich,
danh gia xac dinh thoi diém thu hoach.

2.1.2. Hoa chat

Céac hoa chat stt dung trong nghién cttu nay

géom: Fe,(SO,),; KMnO, NaOH, CH,COOH,

CaCl,, AgNO,,
phenolphthalein va nu6c cat. Nhitng hoa chat nay

2,6 diclorophenolindophenol,

dam bao do tinh khiét cao va c6 ngudn goc xuat xie
te Puc.
2.1.3. Dung cu, mdy moc va thiét bi

Dung cu, may moc va thiét bi sit dung trong
nghién cttu gom: Chiét quang ké ATAGO N-1a ctia
Nhat Ban, thiét bi ly tam, can dia Nhon Hoa loai 5
kg, can phan tich 4 s6 1& (ABT 220-5DNM) cta
hang Kern - Dtec... Ngoai ra, con st dung mot so
dung cu nhu thuoc kep hién so, bép cach thay
diéu chinh duwoc nhiét do, day loc inox, pipet, 6ng
dong, 6ng nghiém, binh dinh mtc va nhiét ké.
2.1.4. Pia diém thuc hién

Thi nghiém duoc thuc hién tai Phong thi
nghiém thuéc Bé6 moén Khoa hoc va Coéng nghé
thuc pham, Khoa Moéi truong, Truong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quoc gia Ha Noi.
Phong thi nghiéem Khoa Cong nghé thuc phim,
Truong Dai hoc Nong 1am Bac Giang.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap ldy mau

Qua chanh leo tim duoc ldy mau theo TCVN
9017: 2011 [7].

2.2.2. Phurong phap xac dinh cac chi tiéu co Iy

- Phuong phép xac dinh khoi luong ctia qua:

Khoi luong ctia qua chanh leo tim duoc x4c dinh
bang phuong phap can timg qua, stt dung can phan
tich 5 s6 1&é (ABT 220-5DNM) ctia hang Kern - Duc
[8].

- Phuong phap xac dinh kich thudéc ctia qua:

Puong kinh va chiéu dai ctia qua chanh leo
tim duoc xac dinh bang thudc kep hién s6 CD0021
(sai s6 0,1 mm) [8].

- Phuong phap xac dinh do cing ctua qua:

bé xac dinh do cimg ctia qua chanh leo tim,
st dung may do d6 cing Extech FHT200 cta My.
Do cing cta qua duoc xac dinh bang do lun cta
dau do trén thit qua (mm) dudi tac dung cta qua
can c6 khoi luong nhat dinh (200 g) trong mot thoi
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gian nhat dinh (30 gidy). Néu trong thoi gian dai di
chuyén cta diau do cang lén thi do lan cang
nho [8].

2.2.3. Phuong phap xdc dinh cdc chi tiéu hoa sinh

Tuy timg nguyén liéu va san phdm ma lua
chon phan tich cac chi tiéu héa sinh, vi sinh khac
nhau. Déi voi qua chanh leo tim tién hanh phan
tich mot so chi tiéu hoa sinh va vi sinh nhu sau:

- Phuong phap xac dinh ham luong chat kho
hoa tan:

Ham luong chat kho hoa tan dugc xac dinh
bang chiét quang ké ATAGO N-1a ctia Nhat Ban,
don vi do 1a °Bx & 20°C. Khi anh sang di qua dung
dich c6 chat kho hoa tan khac nhau thi 4nh sang bi
khuc xa v6i nhitng géc khuc xa khac nhau, tir day
c6 thé suy ra duoc nong do chat kho cta dich phan
tich [6, 8].

- Phuong phap xac dinh ham luwong duong
téng so:

Ham luong duong tong s6 ctia qua chanh leo
tim & cac giai doan khac nhau duoc xac dinh theo
TCVN 4594: 1988. Phuong phap nay duogc tién
hanh theo nguyén tic chiét duong téng s6 tir mau
biang nudc nong, dung acid clohydric thiy phan
thanh duong glucose, ham luong glucose duoc xac
dinh qua cac phan ung voi dung dich pheling,
Fe,(SO,),;, KMnO, [9].

- Phuong phap xac dinh ham luong pectin:

Ham luong pectin ctia qua chanh leo tim & cac
giai doan thu hoach khac nhau duoc xac dinh theo
phuong phap canxi pectate. Phuong phap thuc
hién theo nguyén tic trong moi truong kiém
loang, pectin hoa tan sé giai phéng ra nhém
methoxyl thanh rueou methylic va acid pectic tu do.
Acid pectic tu do trong moéi truong cé mat acid
axetic sé& két hop voi CaCl, thanh dang muoi két
tta canxi pectate. Ttr ham luong mudi két taa tinh
duoc ham luong pectin ¢é trong mau phan tich.
Hoa chat st dung la dung dich NaOH 0,1N,

CH,COOH 0,1N, CaCl, 1IN, AgNO; 1%. Tién hanh
lay 20 ml dich mau cho vao binh tam giac 250 ml,
cho thém 100 ml NaOH 0,1N, dé hon hop trong 7
gi¢r cho pectin bi xa phong héa hoan toan thanh
acid pectic. Sau d6, thém vao 50 ml dung dich acid
axetic 0,1N va dé yen 5 phut, thém 50 ml NaCl 1 N
dé 1 gid. Sau do dun soi 5 phut roi loc qua gidy loc
da duoc say kho dén khoi luong khong ddi, rira két
tla canxi pectate bang nudc cat néong cho dén khi
khong con ion Cl' (thit nuéc rira voi dung dich
AgNO, 1%). Sau khi rira xong, dat gidy loc c6 két
tia vao coc, can va say & 105°C dén khoi luong
khong déi. Ham luong pectin trong dich qua duoc

tinh theo cong thirc sau:
o M1:0,92

vV

Trong d6: X la ham luong pectin (g/1), m, la

.1000

khoi luong can canxi pectate thu duogc (g), 0,92 1a
hé so chuyén tir canxi pectate sang pectin, V 1a s
ml dich qua da 14y mang di phan tich [10].

- Phuong phap xac dinh ham lwong acid hiu
co tong so:

Ham luong acid hitu co tong s6 cia qua chanh
leo tim thu hoach & cac giai doan thu hoach khac
nhau duoc xac dinh theo TCVN 4589: 1988. Phuong
phap nay duoc tién hanh theo nguyén tic chuin do
truc ti€p cac acid c6 trong mau bang dung dich
natri hydroxit véi chi thi phenolphtalein [11].

- Phuong phap xac dinh ham luong vitamin C:

Ham lugng vitamin C ctia qua chanh leo tim
thu hoach & cac thoi diém khac nhau duoc xac
dinh theo TCVN 6427-2: 1998 [12]. Phuwong phap
ndy duoc thuc hién theo nguyén tic chiét acid
ascorbic tir san phdm bing dung dich acid oxalic
hoidc dung dich acid metaphotphoric/acid axetic.
Chudn do biang 2,6 diclorophenolindophenol cho
dén khi xuat hién mau hong nhat.

- Phuong phap xac dinh ham luong vitamin A:

Ham lwong vitamin A ctia qua chanh leo tim
thu hoach & cac thoi diém khac nhau duwoc xac
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dinh theo TCVN 8972-1: 2011. Phuong phap duoc
thuc hién theo nguyeén tac retinol duoc xa phong
héa biang dung dich kali hydroxit trong etanol
hodc metanol va duoc chiét bang dung moéi thich
hop. Sau d6 duoc xac dinh bang siac ky 1ong hiéu
ning cao c6 detector huynh quang hoac detector
te ngoai. Cac chat duoc nhan biét dua vao thoi
gian luu va duoc xac dinh bang phuong phap ngoai
chuin, dung dién tich peak hoac chiéu cao
peak [13].

- Phuong phap xac dinh ham luong protein
téng so:

Ham luong protein téng s6 ctia qua chanh leo
tim thu hoach ¢ cac thoi diém khac nhau duoc xac
dinh theo TCVN 9936: 2013 [14]. Phuong phap
nay duoc tién hanh theo nguyeén tic vo co hdéa mau
bang H,SO, dam dac va chat xuc tac, sau d6 dung
kiém manh NaOH dé ddy NH, tir musi (NH,),SO,
hinh thanh ra thé te do, dinh luong NH, bang
H,SO, 0,1N.

- Phuong phap xac dinh ham luong canxi,
photpho, kali va natri:

Ham luwong canxi, photpho, kali va natri ctia qua
chanh leo tim thu hoach & cac thoi diém khac nhau
duoc xac dinh theo TCVN 10641: 2014. Phuong phap
duoc thuc hién theo nguyén tic mau thir duoc
phan hiy trong hon hop acid nitric/acid percloric va
cac nguyén to6 duoc xac dinh bang do phd phat
xa plasma cam tmg cao tan [15].

2.2.4. Phuong phap xdc dinh chi tiéu cdm quan

Chi tiéu cam quan cta qua chanh leo tim thu
hoach & céac thoi diém khac nhau duoc xac dinh
theo phuong phap mo ta, phuwong phap nay duoc
stt dung dé mo ta chi tiét cac tinh chat cam quan
clia qua chanh leo tim, nhu mau sic, mui, vi va cau
truc... Hoi déong gém co6 9 thanh vién, cac thanh
vién duoc hoc va huan luyén 1am quen véi cac tinh
chit cam quan mau sic, mui, vi va cau trac cla
qua chanh leo tim & cac thoi diém thu hoach khac
nhau, sau d6 xac dinh thang cuong do6 la thang 9

diém. Cac thanh vién sé nhan duwoc phiéu cho
diém va cac mau qua chanh leo tim can danh gia,
sau d6 danh gia thtt mau va xac dinh cuong do cua
ting chi tiéu yéu cau trén thang 9 diém da st dung
[16]. Phuong phap mo ta dugc thuc hién qua cac
budc 1a Iua chon cac dic tinh can danh gia, thuc
hién cac phép thit so bo dé cac thanh vién cung
thong nhat cach st dung thang cuong do da duara
va danh gid cuong d0 cac dac tinh da chon trén
thang diém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Chi tiéu co ly cfia qua chanh leo tim & cac giai
doan thu hoach khac nhau

Viéc xac dinh su bién déi cac chi tiéu co ly cia
qua chanh leo tim & cac thoi diém thu hoach khac
nhau c6 y nghia quan trong, tir d6 lam co sé cho
viéc lua chon thoi diém thu hoach phu hop dé dam
bao chat luong cho qua trinh ché bién. Két qua xac
dinh sv bién déi cac chi tiéu co ly cia qua chanh
leo tim & cac thoi diém thu hoach khac nhau duoc
thé hién & bang 1.

Bang 1 cho thdy, & thoi diém thu hoach 70
ngay ké tir khi dau qua, qua chanh leo tim c6 khoi
lwong 1a 82,09 + 1,2 g, duong kinh 5,67 + 0,16 cm,
chiéu cao 6,14 + 0,13 cm, do cing 6,42 + 0,19
kg/cm?, ty 1é rudt qua 43,79 + 0,13%, ty 1é hat 8,65
+0,04% va ty 1é vo qua 47,56 + 0,15%. O thoi diém
80 ngay, khoi luong ctia qua 1a 84,3 + 1,5 g, duong
kinh 5,91 # 0,18 cm, chiéu cao 6,55 = 0,12 cm, do
cimg 6,57 + 0,23 kg/cm?, ty 1é ruot qua 44,45 +
0,12%, ty 1é hat 8,76 + 0,07% va ty 1é vo qua 46,79 +
0,13%. Dua vao két qua nghién ctu cho rang, khi
dén thoi diém 80 ngay cac chi tieu khoi luong,
duong kinh, chiéu dai va d¢ ctmg ctia qua déu tang
cao. Nhung dén thoi diém 90 ngay ké tir khi dau
qua, cac chi tieu khoi luong, duong kinh, chiéu dai
déu khong tang va c6 xu huéng giam dan. Cu thé,
& thoi diém nay khéi luong ctia qua 1a 83,78 + 1,3
g, duong kinh cta qua 1a 5,89 + 0,17 cm, chiéu cao
cta qua la 6,53 + 0,14 cm, d6 cing cua qua la 6,52
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+ 0,21 kg/cm?, rudt qud chanh leo tim 44,21 +
0,13% va vo qua chanh leo tim 46,25 + 0,14% déu
giam so voéi thoi diém 80 ngay ké tir khi dau qua.
Riéng hat qua chanh leo tim lai ting. S& di c6 hién
tuwong nay la do & thoi diém 90 ngay qua chanh leo
tim da chuyén sang giai doan chin ky va kho v,
lam cho v6 kho bén ngoai va nhan nheo, thit qua
mat nudc va co ngét, dan toi khoi luong, duong
kinh va chiéu cao giam. Nhu vay, dua vao chi tieu
co ly thi thoi diém 80 ngay 1a thoi diém thu hoach
qua chanh leo tim thich hop cho qua trinh ché
bién mut vé chanh leo tim, d6 uéng chanh leo tim

va bot dinh duong hoa tan chanh leo tim. Theo
Giuffre A. M (2007), qua chanh leo tim c6 chiéu
cao trung binh 1a 6,4 + 0,63 cm, duong kinh trung
binh ctia qua chanh leo la 4,1 + 0,44 cm [5].
Nguyén Thi Thu Sang va cs (2012) cho rang, qua
chanh leo & huyén Duc Trong, tinh Lam Dong cé
ty lé vo 1a 47,47%, ty 1é thit va dich la 44,27%, ty 1é
hat 1a 8,26% [6]. So sanh voi két qua nghién ctu
cua Giuffre A. M (2007) [5], Nguyén Thi Thu Sang
va cs (2012) [6], thi két qua nghién ctru trong bang
1 hoan toan tuong dong.

Bang 1. Cac chi tiéu co' ly ctia qua chanh leo tim & cac giai doan thu hoach khac nhau

TT Cac chi tiéu co' ly Cac thoi diém thu hoach khac nhau
70 ngay 80 ngay 90 ngay
1 Khoi luong (g/qua) 82,09+1,2 84,31,5 83,78+1,3
2 buong kinh (cm) 5,67+0,16 5,91+0,18 5,89+0,17
3 Chiéu cao (cm) 6,14+0,13 6,55+0,12 6,53+0,14
4 Do cting (kg/cm?) 6,4610,19 6,57+0,23 6,52+0,21
5 Ruot qua chanh leo (%) 43,79+0,13 44,45+0,12 44,21+0,13
6 Hat qua chanh leo (%) 8,65+0,04 8,76+0,07 9,54+0,06
7 Vo6 qua chanh leo (%) 47,56+0,15 46,79+0,13 46,25+0,14

3.2. Chi tiéu héa sinh ctia qua chanh leo tim & cac
giai doan thu hoach khac nhau

Chi tiéu hoa sinh cta qua chanh leo tim
thuong thay ddi theo thoi gian sinh trudng va phat
trién. Viec xac dinh céac chi tiéu héa sinh cta qua
chanh leo tim & cac thoi diém thu hoach khac
nhau c6 y nghia rat 16n vé mat thuc tién. Vi dua
vao cac chi tieu nay sé giup nguoi san xuat, ché
bién lua chon duoc thoi diém thu hoach cho phu
hop. Két qua xac dinh cac chi tiéu hoa sinh cta
qua chanh leo tim & cac thoi diém thu hoach khac
nhau duoc trinh bay & bang 2.

Bang 2 cho thay, cac chi tieu héa sinh nhu
ham luwong chat kho hoa tan, protein tong so,
duong téng so, canxi, phospho, kali va natri c6 xu
huéng ting dan tir thoi diém thu hoach tir 70 - 80
ngdy va 6n dinh dan & thoi diém thu hoach 90

ngdy. Nhung mot so chi tiéu hoa sinh nhu pectin,
acid hiru co téng so, vitamin C va vitamin A tang
dan & thoi diém thu hoach tir 70 - 80 ngay, lai giam
dan & thoi diém thu hoach 90 ngay. Vi & thoi diém
thu hoach 90 ngay, qua chanh leo tim chin ky, rudt
teo lai va mat nudc, vo kho va mat nuoc, diéu do
lam cho ham luwong pectin, acid hitu co téng so,
vitamin C va vitamin A gidam dan. Cu thé, & thoi
diém thu hoach 80 ngay, ham luong pectin 1a
1,65%, ham luong acid hitu co téng s6 1a 3,38 g/100
g, ham luong vitamin C la 84,18 mg/100 g va ham
lwong vitamin A 13 63,72 mg/100 g. O thoi diém
thu hoach 90 ngay, ham luong pectin la 1,63%, ham
luong acid hiru co tong s6 1a 3,35 g/100 g, ham
lwong vitamin C 1a 82,19 mg/100 g va ham luong
vitamin A 1a 63,14 mg/100 g. Vi vay, dua vao su
bién déi cac chi tiéu hoa sinh ctia qua chanh leo
tim & cac thoi diém thu hoach khac nhau, thi thoi
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diém 80 ngay ké tir khi dau qua l1a thoi diém thu
hoach thich hop cho qua trinh ché bién mut vo
chanh leo tim, d6 uong chanh leo tim va bot dinh
duong hoa tan chanh leo tim. Theo Ton Nt Minh
Nguyét va Dao Van Hiép (2006), trong qua chanh

leo tim c6 ham duong tong s6 13,03%, ham luong
acid httu co 1a 2,95%, ham lwong vitamin C la
0,032% [17]. So sanh vdi két qua nghién ctru nay
thi két qua nghién cttu & bang 2 c6 nhiéu diém
tuong dong.

Bang 2. Chi tiéu hda sinh ctia qua chanh leo tim & cAc giai doan thu hoach khac nhau

TT Cac chi tiéu héa sinh Don vi tinh Cac thoi diém thu hoach khac nhau
70 ngay 80 ngay 90 ngay

1 Ham luong chat kho hoa tan °Bx 11,54 12,75 12,83
2 Protein téng so6 % 2,26 2,31 2,32
3 Duong téng so % 12,88 12,93 12,95
4 Pectin % 1,48 1,65 1,63
5 Acid hitu co tong so g/100 g 3,58 3,38 3,35
6 Vitamin C mg/100 g 80,72 84,18 82,19
7 Vitamin A mg/100 g 60,47 63,72 63,14
8 Canxi mg/100 g 28,42 33,17 33,21
9 Phospho mg/100 g 0,29 0,43 0,45
10 Kali mg/100 g 24,83 25,36 25,42
11 Natri mg/100 g 14,67 15,23 15,29

3.3. Su bién d6i chi titu cdm quan ctia qua chanh
leo tim & cac thoi diém thu hoach khac nhau

Chi tiéu cam quan cta qua chanh leo tim duoc
biéu thi bang mau sic vé qua, mau sic thit qua;
mui, vi thit qua, mau sic hat qua va cau truc cta

qua. Két qua xac dinh chi tiéu cdm quan ctia qua
chanh leo tim & cac thoi diém thu hoach khac
nhau duoc thuc hién bang phuong phap mo ta va
duoc trinh bay ¢ bang 3.

Bang 3. Chi tiéu cam quan ctia qua chanh leo tim

TT Chi tiéu cam Cac thoi diém thu hoach khac nhau
quan 70 ngay 80 ngay 90 ngay
1 Mau sacvéd qua | Mau xanh phét tim | Mau tim xen 1an dé twoi | Mau dé nam, kho bé mat vé
2 | Mau sac thit qua Mau vang nhat Mau vang dac trung Mau vang va kho
3 Mau sac hat Mau nau Mau nau den Mau nau den
4 Cau truc qua Cau truc binh Cau trac san chac Cau truc mém va dai
thuong
5 Mui dich qua Mui thom nhe Mui thom dic trung Mui thom dac trung
6 Vi dich qua Vi ngot nhe Vi ngot thanh Vi ngot thanh
7 Cau trac vo Tuoi va gion Tuoi va gion Kho va dai

Str dung phuwong phap mo ta da xac dinh duoc
chi tiéu cam quan ctia qua chanh leo tim thu hoach
& cac thoi diém khac nhau. O thoi diém 70 ngay ké
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tir khi dau qua, vé qua c6 mau xanh phét tim, thit
qua c6 mau vang nhat, hat qua c6 mau nau, ciu
triuc qua binh thuong, dich qua c6 mui thom nhe
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va vi ngot nhe, cau tric vé qua tuoi va gion. Pén
thoi diém 80 ngay ké tir khi dau qua, vo qua
chanh leo tim c6 mau tim xen 1an d6 twoi, thit qua
c6 mau vang dac trung, hat c6 mau nau den, ciu
trac qua san chic, dich qud c6 mau vang dic
trung va vi ngot thanh, cau truc vo qua tuoi va
gion. Tai thoi diém 90 ngay ké tir khi dau qua, két
qua phan tich cho thay, vo qua chanh leo tim c6
mau dé nam, kho bé mit vo, thit qua c6 mau vang

Hinh 1. Qua chanh leo tim & thoi diém
70 ngay thu hoach

SR
SaTh

e TR

Hinh 3. Qué chanh leo tim & thoi diém
80 ngay thu hoach

Hinh 5. Qua chanh leo tim & thoi diém
90 ngay thu hoach

4. KET LUAN

Dua vao su bién ddi cac chi tiéu co ly, chi tieu
hoa sinh va chi tiéu cadm quan thi chon thoi diém

va kho, hat c6 mau nau den, qua cé cau trac mém
va dai, dich qua c6 mui thom dac trung va vi ngot
thanh, cau tric vé qua kho va dai. Nhu vay, dua
vao chi tiéu cam quan, chon thoi diém 80 ngay ké
ttr khi dau qua dé thu hoach qua chanh leo tim 1a
thich hop cho qua trinh ché bién cac san phidm
mut vo chanh leo tim, d6 uéng chanh leo tim va
bot dinh dudng chanh leo tim.

Hinh 2. Mt cit qua chanh leo tim & thoi diém
70 ngay thu hoach

Hinh 4. Mat cit qua chanh leo tim & thoi diém
80 ngay thu hoach

Hinh 6. Mt cit qua chanh leo tim & thoi diém
90 ngay thu hoach
80 ngay ké tir khi dau qua dé thu hoach qua chanh
leo tim 1a thich hop cho qua trinh ché bién cac san
phdm mut vo chanh leo tim, dé uong chanh leo tim
va bot dinh duong chanh leo tim. O thoi diém nay,
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qua da chuyén sang giai doan gia hoa va chin, khoi
luong qua la 84,3 + 1,5 g, duong kinh qua 5,91 +
0,18 cm, chiéu cao qua 6,53 = 0,14 cm, do cung
qua 6,57 + 0,23 kg/cm?, ty 1é ruot qua 44,45 +
0,12%, ty 1é hat 8,76 + 0,07% va ty 1é vé qua la 46,79
+ 0,13%. Ham luong pectin la 1,65%, ham lwong
acid hitu co téng s6 3,38 g/100 g, ham luong
vitamin C 84,18 mg/100 g va ham luong vitamin A
la 63,72 mg/100 g. Vo qua chanh leo tim c6 mau
tim xen 1an do6 twoi, thit qua c6 mau vang dic
trung, hat c6 mau nau den, cau trac qua san chac,
dich qua c6 mau vang dac trung va vi ngot thanh,
cau trac vo qua tuoi va gion.
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DETERMINATION OF THE PASSION FRUIT (Passiflora edulis Sims)
HARVEST TIME SUITABLE FOR PROCESSING PROCESS

Nguyen Van Loi!, Le Anh Tuan?, Tran Van Quy!

!University of Science, Vietnam National University, Hanoi

Summary

Passion fruit is a fruit rich in nutritional values such as protein, sugar, vitamins, minerals, phenolic
acids and flavonoids. Especially in passion fruit, there are many amino acids such as proline, valine,
tyrosin, trenin, leucin and arginine. The aim of this study was to determine the appropriate harvesting
time of passion fruit for processing. Using analytical methods, the physico-mechanical, biochemical
and sensory index of passion fruit were determined at the time of harvest 70, 80 and 90 days after
fruiting. Based on the change of these criteria, choosing the time of 80 days since fruiting to harvest
passion fruit is suitable for the processing of passion fruit jam products, passion fruit drinks and
nutritional powder passion fruit. At this time, the fruit has turned to the aging and ripening stage, the
weight of the fruit is 84.3 + 1.5 g, the diameter of the fruit is 5.91 + 0.18 cm, the height of the fruit is
6.53 = 0.14 cm, the hardness of the fruit is 6.57 + 0.23 kg/cm?, the fruit pulp rate of the fruit is 44.45 +
0.12%, the seed rate of the fruit is 8.76 + 0.07% and the peel ratio of the fruit is 46.79 + 0.13%. The pectin
content is 1.65%, total organic acid content is 3.38 g/100 g, vitamin C content is 84.18 mg/100 g and
vitamin A content is 63.72 mg/100 g. Passion fruit rind is purple mixed with bright red, the flesh is
characteristic yellow, the seeds are dark brown, the fruit structure is firm, the juice is characteristic
yellow and sweet, the rind structure is fresh and crispy.

Keywords: Sensory index, physico-mechanical index, biochemical index, passion fruit, harvest time.
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ANH HUONG CUA MANG BAO SODIUM ALGINATE KET HOP
VOI1 DAU DUA BEN SU THAY D01 MOT SO CHI TIEU CO LY
VA HOA SINH CUA QUA CHANH SAU THU HOACH

Nguyén Trung Tryc® ", Duong Gia Linh?,
Quach Vin Cao Thi!, Huynh Thi Phuong Thao'

TOM TAT

Sy ton that khoi luong, thay déi mau sic va cac thuoc tinh chat luong 1a nhitmg yéu t6 chinh anh
huéng dén su chip nhan cta nguoi tiéu ding, thoi gian ton trir va gia tri kinh té ctia qua chanh sau
thu hoach. Nghién ctru nay duoc thuc hién nham 4p dung mang bao sodium alginate (SA) két hop voi
dau dira (CO) nhu mot bién phap xtt Iy sau thu hoach véi muc tiéu 1a gidm su ton that khai luong, lam
cham su thay déi mau sic va duy tri chat luong cia qua chanh. Chanh duoc xtt Iy véi hén hop 1,5%SA -
2,0%CO va mau khong xit Iy duoc giit nhu d6i ching. Sau khi bao mang, chanh duoc dé kho tu nhién
& nhiét do 25 + 2°C sau d6 cho vao tui polyethylene (PE) c6 duc 16 (kich thuoc bao bi 22 cm x 18 cm,
duoc duc 32 16, méi 16 c¢6 duong kinh 6 mm) va bao quéan trong 15 ngay & 25 + 2°C. Két qua cho thay,
mang bao 1,5%SA - 2,0%CO c6 hiéu qua giam tén that khéi lwong, 1am cham su thay d6i mau va toc do
ho hdp so voi mau doi ching trong suét qua trinh ton trix. Ngoai ra, mang bao 1,5%SA - 2,0%6CO da
giam ty 1é hue héng xudng 4 14n so véi nghiém thic doi ching & ngay 15 cta qua trinh ton trit. Dong
thoi, mang bao 1,5%SA - 2,0%CO con duy tri chat lwong ctia qud nhu ham lwong chat kho hoa tan, ham
lwong acid téng, vitamin C, phenolics va chlorophyll cao hon so véi ddi ching. Két qua trén cho thdy,
mang bao 1,5%SA - 2,0%CO c6 tiém nang ap dung cho bao quan qua chanh sau thu hoach nhiam duy tri

chat luong va kéo dai thoi gian ton trit.

Tt khoa: Bio qudn, chi tiéu sinh Iy, mang bao sodium alginate - ddu dua, qua chanh.

1. BAT VAN BE

Chanh (Citrus limonia) 1a mot loai cay trong
thuoc ho cam quyt c6 nguédn goc tir chau A Cay
chanh cho nang suat qua cao va c6 gia tri vé xuat
nhap khau 16n. Ngay nay, chanh duoc trong cho
muc dich thuong mai & nhiéu quoc gia trén thé
gi6i do c6 thanh phan dinh dudong cao nhu:
Vitamin C, kali, canxi, folate, chat xo, tinh dau va
cac hop chat thuc vat (phytochemical). Do d6, qua
chanh da tré thanh nguyén liéu quan trong trong
thuc phdm nhu: Nudc giai khat, d6 uong cé con,
d6 uong nong (tra), dua chua, gia vi va thuc phdm
truyén thong [1]. Nam 2014, san luong chanh thé
gi6i & muic 12,88 triéu tan, trong d6 stt dung cho

! Khoa Khoa hoc Sinh hoc tng dung, Trudng Pai hoc
Su pham K§ thuat Vinh Long
“Email: trucnt@vlute.edu.vn

ché bién 1a 2,6 triéu tan. Chanh duoc trong 2 vu
trong mot nam, chanh trai vu (trong mua kho) gia
tang tir 35 - 45% so véi chinh vu (trong mua mua).
Sau khi trong tir 18 - 20 thang bat dau thu hoach,
voi nang suat vu dau dat khoang 15 - 20 tdn/ha [2].
Tuy nhién, van dé chinh cta chanh sau thu hoach
1a su t6n that khéi luong, chii yéu do thoat hoi nuéc,
st mat mau xanh do hoat dong phan giai chlorophyll
clia cac enzyme [3] va bénh sau thu hoach do nim
Pencilium digitatum (4] gay ra. Nhitng yéu to trén
lam cho qua chanh bi hu hong nhanh, anh huéng
dén chat luong ciing nhu su chiap nhan ctia nguoi
tiéu dung va anh huong dén gia tri kinh té ctia qua
chanh. Néu dé qua chanh ¢ trén cay trong thoi gian
dai sé anh huodng t6i ning suit cia vu sau va chat
luong ctia qua sé giam xudng. Do vay, dé kéo dai
thoi gian ton trir thi viec 4p dung céc bién phéap xtt ly
sau thu hoach 1a can thiét.
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Mang bao an duoc (edible coating) duoc tao
ra tir cac polysaccharides, protein, lipid, hoic la su
két hop gitta ching da duoc ap dung cho nhiéu
san phdm nong nghiép nham chong lai cac roi loan
vat ly, hoa hoc, sinh ly hoac sinh hoc nhu tén
thuong lanh, st héa nau, sy hu héng do 1ao héa, su
phat trién cta vi sinh vat va tén that chat dinh
duong. Ngoai ra, cic mang bao nay c6 gia thanh
ré, thuan tién va dé ap dung cho hau hét cac loai
trai cay khi duoc so sanh véi phuwong phap mang
bao truyén thong [5]. Sodium alginate (SA) 1a mot
polysaccharides ttr tdo bién da duoc ap dung cho
viéc lam cham su thay dd6i sinh ly va duy tri chat
luong trén cac loai trai cidy nhu man (plum) [6],
kiwi [7], tao [8] va man hong (wax apple) [9]. Tuy
nhién, han ché ctia mang bao sodium alginate 1a
tinh ngan nudc kém [10]. Do vay, viec két hop voi
cac thanh phan khac dé cai thién tinh chat mang la
viéc can duogc nghién ctru.

Dau dtra (CO) 1a mot chat béo bao hoa, cé
thanh phan chinh 1a triacylglycerol dong vai tro 1a
chat gitt 4m, dung moi va c6 thé gitp bao quan
thuc phdm [11]. Khi duoc két hop voi sap ong
(beeswax) sé tao thanh 16p mang gilip bao vé qua
chanh khoi sy hue hong ctia mam beénh, lam giam
st mat nudc, han ché san xuat ra ethylene va CO,,
tee d6 kéo dai thoi gian ton trir va chat luong cta
qua chanh sau thu hoach [12]. Do vay, dau dua cé
tiém nang cai thién tinh chat mang ctia SA trong
viéc ngan sy mat nudc, thay déi mau sac va kéo dai
thoi gian ton trit ctia qua chanh sau thu hoach.
Tuy nhién, hién tai chua c6 nghién cttu nao danh
gia vé anh huong két hop cia mang bao SA-CO
trén qua chanh. Vi viay, muc tiéu cia nghién ctru
nay la danh gia anh huéng cia mang bao SA-CO
dén su thay d6i mot so chi tieu co ly va héa sinh
cua chanh sau thu hoach.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyeén vat liéu, dung cu, thiét bj va dia diém
nghién ctru

2.1.1. Nguyén liéu

Chanh “Num béng tim” dwoc thu mua & giai
doan thuwong mai (khoang 4 thang tir luc ra hoa
dén khi thu hoach) tai vuon & thi xa Binh Minh,
tinh Vinh Long. Qua duoc chon c6 mau sic vé con
xanh bong, kich thuéc déng déu, khoi luwong 50 +
2,0 g, mau sdc thit qua sang. Sau d6 chanh duoc
van chuyén vé phong thi nghiém trong thoi gian
60 phat & nhiét dé6 moi truong 30 + 2°C.

2.1.2. Dung cu va thiét bi

6ng nghiém, micropipette, buret, binh dinh muc,
ong dong, may khudy tir gia nhiét, thiét bi do cau truc
(TMS PRO, My), may do mau Hunter Lab (MH-C800
4500L, My), cam bién do khi CO, (CO2-BTA, Vernier,
My), chiét quang ké (Atago, Nhat Ban), may ly tAm
lanh (Centrifuge 5430R, Ptc) va may do quang phé
(BioSpectrometer Basic D30, Dtc).

2.1.3. Pia diém nghién ctu

Nghién cttu dugc thuc hién tai phong thi
nghiém cta Khoa Khoa hoc Sinh hoc tng dung,
Truong Pai hoc Suw pham Ky thuat Vinh Long.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phdp bo tri thi nghiém

Nguyeén lieu duoc lua chon dong nhat vé mau
sdc va hinh dang, khong bi tén thuong co hoc, cé
khoi luong dong nhat. Tiép dén, chanh duoc cat
cudn rira véi nuoc cho sach bui ban. Chanh sau
khi rira xong duoc dé rao trén khay trong thoi gian
30 phat. Thi nghiém khao sat sy hiéu qua ctua
mang bao SA-CO duoc thuc hién bing cach st
dung 204 qua chanh, chia déu thanh 17 nhom, moi
nhom 12 qua sau do ti€én hanh bao mang SA-CO &
cac nong do khac nhau lan luot 1a SA (1,25; 1,5;
1,75; 2,0% va CO (1,0; 1,5; 2,0; 2,5%) va nghiém
thirc d6i ching duoc thé hién ¢ bang 1. Sau khi két
thuc qua trinh, mau duoc dem ra ngoai dé kho tu
nhién va duoc ton trir & nhiét do 25 + 2°C trong bao
bi polypropylene da duc 16 (kich thudc bao bi 22 cm
x 18 c¢m, duoc duc 32 16, moi 16 c6 duong kinh 6
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mm). Két qua cho thdy, nghiém thac 1,5%SA -
2,0%CO c6 hiéu qua 1am giam su thay d6i mau sic
va tén that khoi luong. Do vay, nghiém thic 1,5%SA
- 2,0%CO duoc st dung cho nghién cttu nay.

Tat ca cac qua chanh (144 qud) duoc lya chon
cho thi nghiém duoc chia 2 nhém bang nhau, méi

nhom c6 72 qua duoc thuc hién giong phan mo ta
tren. Cac nhéom lan luot duoc xt ly mang bao
1,5%SA - 2,0%CO va khong xt Iy mang bao duoc
gitt 1am d6i ching. Thi nghiém bo tri theo kiéu
hoan toan ngau nhién véi 3 1an lap lai.

Bang 1. Thi nghiém tham do mang bao SA-CO trén qua chanh sau thu hoach

Nghiém Cong thitc tao mang
thic Sodium alginate (SA, g) Dau dira (CO, mL) Glycerol (mL) Tween-80 (mL)
1 1,25 1,0 0,75 3,2
2 1,50 1,0 0,75 3,2
3 1,75 1,0 0,75 3,2
4 2,50 1,0 0,75 3,2
5 1,25 1,5 0,75 3,2
6 1,50 1,5 0,75 3,2
7 1,75 1,5 0,75 3,2
8 2,50 1,5 0,75 3,2
9 1,25 2,0 0,75 3,2
10 1,50 2,0 0,75 3,2
11 1,75 2,0 0,75 3,2
12 2,50 2,0 0,75 3,2
13 1,25 2,5 0,75 3,2
14 1,50 2,5 0,75 3,2
15 1,75 2,5 0,75 3,2
16 2,50 2,5 0,75 3,2
17
(boi chimg) 0 0 0

2.2.2. Phuong phdp 1y mau

Mau duogc 1y ngau nhién & cac ngay 0 va sau
moi 3 ngdy trong suét qua trinh toén trir dén ngay
15 @& phan tich cac chi tieu nhu: Téc do ho hap,
thay d6i mau sic, ton that khaoi luong, ham luong
chat kho hoa tan, ham luong acid tong s6, ham
luong vitamin C, phenolics va chlorophyll.

2.2.3. Phuong phap phan tich su thay doi sinh ly
cua qua

- Toc do ho hap cua qua:

Téc d@d ho hap duoc do bang cam bién khi CO,
(CO2-BTA, Vernier, My), duoc két néi voi may

tinh theo phuong phap cta Raudiene va cs (2017)
[13]. Cac gia tri ndng do CO, va nhiét do duoc ghi
nhan. Toc do ho hap cia mau duoc tinh toan theo
cong thice (2.1).

Cco, %X Mco,
m s, Xt

TDHH = 2.1)

Trong do: TPHH 1a toc do ho hap ctia mau
(mg CO, kg'h?); Cco, 12 néng do ctia khi CO, ctia
mau sinh ra trong khong gian rong (thé tich binh
tt mau trir di thé tich mau) (mmol); Mo, 1a khoi
luong phan tt khi CO, (44,01 g/mol); m,.;, 1a khoi
luong ctia mau dung dé do toc do ho hap (kg); tla
thoi gian 1 mau (gio).
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- Sur thay doi mau sdc cua qua:

Su thay d6i mau sic cua qua chanh duoc xac
dinh dua vao thiét bi do mau Hunter Lab (MH-
C800 4500L, My). Cac gia tri L*, a*, b* duoc ghi
nhan [14].

- Ham lirong chat khoé hoa tan va acid tong so:

Dich qua duoc loc qua vai sach va dugc st
dung cho phan tich chi tiéu ham luong chat kho
hoa tan va acid téng s6. Ham luong chat kho hoa
tan (%) duoc xac dinh dua vao chiét quang ké
(Atago, Nhat Ban). Ham luong acid téng duoc xac
dinh bang cach chuin do 5 mL dich qua st dung
NaOH 0,1N va phenolphtalein (1%) 1am chat chi
thi. Ham luong acid téng duoc biéu thi bang phan
tram acid citric [14].

2.2.4. Phuong phdap phin tich cdc vitamin C,
phenolics va chlorophyil

- Ham luong vitamin C:

Ham luwong vitamin C duoc phan tich theo
Pongsri va cs (2021) [14], voi mot s6 diéu chinh.
Hoén hop ctia phan tng bao gom: 0,4 mL dich qua
duoc loc qua gidy loc trong diéu kién lanh, 0,6 mL
di-indophenol 0,02%, 0,8 mL thiourea 2% va 0,6 mL
dinitrophenol hydrazine 2%, sau d6 vortex va 1
trong bé 6n dinh nhiét do & 50°C trong 1 gio. Tiép
dén, 1 mL cta dung dich acid sulfuric 85% duoc
thém vao hon hop trén va tiép tuc & nhiét do 25°C
trong 30 phut. Do hap thu ctia mau duoc do & bude
song 540 nm va két qua duoc tinh toan dua vao
duong chuén ctia vitamin C trong cuing diéu kién.

- Ham luong phenolics:

Ham luong phenolics duwoc dinh luong dua
theo Singleton va cs (1998) [15]. Hon hop phan
ung chtra dung 50 pL dich qua duoc loc qua gidy
loc trong diéu kién lanh (mau blank dung
methanol thay cho dich qud), 250 pL thuéc thi
Folin—Ciocalteu, 750 pL sodium carbonate 7,5% va
2 mL nudc cat. Hén hop phan tng duoc vortex va
1 trong bé 6n dinh nhiét & 40°C trong 30 phut. Do

hap thu ctia mau dugc do & buodc séng 750 nm va
két qua duoc tinh toan dua vao duong chuédn cta
acid gallic trong cung diéu kién.

- Ham Iirong chlorophyll:

Ham luwong chlorophyll ciia vo qua chanh duoc
xac dinh theo Moran (1982) [16]. V6 cia qua
chanh duoc xt Iy v6i dung dich nitrogen 16ng va
nghién thanh bot. Bot vo chanh (0,5 g) duoc trich
ly v6i 10 mL N,N-dimethylformamide & 4°C, trong
diéu kién toi, 24 gio. Dung dich duoc loc qua giay
Whatman No.1 va dinh muic dén 10 mL bing N,N-
dimethylformamide. Gia tri do hip thu cuaa
chlorophyll dugc do & budc séng 664 va 647 nm.
Ham lugng chlorophyll (ug/mL) duoc tinh toan
theo cong thic (2.2):

Chlorophyll tdng s6 = 7,04 X Aggs + 21,17 X Agy, (2.2)

Trong do: Ag, va Ay, 1an luot 1a do hap thu caa
mau & cac budc song 664 va 647 nm.

2.2.5. Phuong phap xit Iy so liéu

S6 lieu thu nhan tir thi nghiem dugc xt ly
bang phan mém thong ké Statgraphics Centurion
XV. St dung phuong phap so sanh cip (ttest) &
muc y nghia 5% dé dua ra két luan vé su khac biét
gitta cAc nghiém thtc.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia mang bao 1,5%SA - 2,0%CO
dén su thay d4di téc do ho hap

Toéc do ho hap 1a mot chi tiéu quan trong duoc
dung dé danh gia thoi gian ton trit ctia rau qua twoi
sau thu hoach. Két qua & hinh 1 cho thay, khong
c6 su khac biét vé toc do ho hép gitta cac nghiém
thic & ngay 0 cia qua trinh ton trit. Tuy nhién, tir
ngay 3 - 12, toc do ho hap cta qua chanh & nghiém
thicc c6 bao mang 1,5%SA - 2,0%CO, thap hon cé y
nghia thong ké so voi nghiém thic doi chimg. Két
qua nay c6 thé la do mang bao an duwoc da lam
giam su trao d6i khi (O,, CO,) ctia qua trong qua
trinh ton trir, do d6 da lam gidm téc do ho hap va
cac qua trinh thay déi sinh ly. Ngoai ra, c6 thé do
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mang bao 1,5%SA - 2,0%6CO gan két chat ché trén
bé mat ctia qua, che 1ap cac 16 khi khéng va lam
thay déi kha nang ho hap cta qua, tir d6 lam giam
téc @6 ho hap [17]. O giai doan cudi ctia qua trinh
ton trir thi toc do ho hip cua nghiém thac doi
chtmg gidm manh va thiap hon nghiém thic
1,5%SA - 2,0%CO. Két qua nay c6 thé do mau bat
dau qua trinh hur héng nén toc do ho hap giam.
Nghién cttu st dung mang bao lam tu sap

polyetylen va nhya canh kién do trén qua cam
sanh ciing cho két qua tuong tu 1a giam toc do ho
hap 1,65 so véi doi ching [18]. Két qua nghién ctru
khac cho thdy, khi 4p dung mang bao dua trén
pectin-alginate trong bao quan chanh day cing
cho két qua tuong tu [19]. Két qua nay cho thay,
mang bao 1,5%SA - 2,0%CO da lam giam toc do ho
hap ctia qua chanh sau thu hoach.

-t -

(2] 0 N [3)]

o o o o
| | |

w
o
|

a a

Téc d¢ ho hip (mg CO, kg™ 'h™)

o

— Doi chimg

1,5%SA-2,0%CO

a

é x

T

Thei gian ton trir (ngay)

Hinh 1. Anh huéng ctia mang bao 1,5%SA - 2,0%CO dén téc dd ho hép ctia qué chanh sau thu hoach

Ghi chi: Cdc ky tir tir a-b thé hién su khdc biét y nghia gitta cdc nghiém thic. So sanh cdp t-test duoc thic
hién voi miic y nghia 5%. Gia tri thé hién trung binh + do léch chuan.

3.2. Anh huéng ciia mang bao 1,5%SA - 2,0%CO
dén t6n that khéi lugng ctia qua

Su giam khoi luong cta rau qua sau thu hoach
la mot qua trinh tu nhién, tuy nhién hé qua caa
qua trinh nay sé anh hudéng dén do tuoi cua
nguyeén liéu va su chdp nhan ctia nguoi tiéu dung.
Mit khac, ton that khoi luong con anh huéng dén
gi4 tri kinh té ctia san phdm. Su thay ddi vé khoi
luong ctia qua chanh sau thu hoach duoc thé hién
¢ hinh 2. Két qua cho thdy, phan tram tén that
khoéi luong sau thu hoach ting dan theo thoi gian
ton trir & tat ca nghiém thic. Tt ngay 3 dén ngay
15, nghiém thic dugc bao mang 1,5%SA - 2,0%CO
c6 pham tram tén that khoi luong thap hon va cé
su khac biét y nghia khi so sanh véi nghiém thirc
doi chimg. Két qua nay 1a do mang bao 1,5%SA -

2,0%CO da lam giam su toc do ho hap ctia chanh
trong sudt qua trinh ton triv (Hinh 1). Cac nghién
ctu trudce day cho thay sy tén that khoi luong cta
qua chanh trong suét qua trinh ton trix 6 lién quan
dén toc do ho hap cta qua. Dong thoi, mang bao tir
shellac da gitp qua chanh giam tén that khoi luong
khi so véi nghiém thic doi ching [14]. Nghién cttu
khac ciing chiing minh dau dira két hop véi mang
bao tir sap ong giup qua chanh kéo dai duoc thoi
gian ton trir va giam ton that khoi luong [12]. Bén
canh do, viéc st dung mang bao sinh hoc dua trén
pectin-alginate cting cho két qua la gidm ton that
khoi luong tu nhién & chanh day khi so voi nghiém
thirc doi chung [19]. Két qua nay cho thdy, mang
bao 1,5%SA - 2,06CO da gitp giam tén that khoi
luong ctia qua chanh sau thu hoach.
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Hinh 2. Anh huéng clia mang bao 1,5%SA - 2,0%CO dén su tén that khéi luong ciia qua chanh
sau thu hoach

Ghi chu: Cdc ky tir tir a-b thé hién suwr khdc biét y nghia giita cdc nghiém thitc. So sanh cdp t-test duoc thuc
hién voi mirc y nghia 5%. Gia tri thé hién trung binh + do léch chuan.

3.3. Anh hudng ctia mang bao 1,5%SA - 2,0%CO
dén su thay ddi mau sic cia qua

Mau sidc 1a moét trong nhitng chi tiéu duoc
dung @é danh gia do tuoi cta rau qua va su chap
nhan cta ngudi tiéu dung. Két qua & hinh 3 cho
thdy, khong c6 su khac biét mau sac giita nghiém
thirc c6 xit Iy mang bao 1,5%SA - 2,0%CO va doi
chung & ngay 0 va 3. Tuy nhién, tir ngay 6 - 15 c6
thé thay mang bao 1,5%SA - 2,0%CO da lam cham
st thay d6i mau sac so voi nghiém thic doi chimg.
Két qua nay la do mang bao 1,5%SA - 2,0%CO c6
tac dung lam cham su phan hty cta hop chat
chlorophyll khi so sanh v6i nghiém thitc doi chimg

10

(Hinh 6). Két qua nghién cttu trén qua chanh sau
thu hoach cho thdy, mang bao duoc tao tir shellac
c6 tac dung lam cham su thay ddi mau sic va duy
tri ham lwong chlorophyll trong suét qua trinh tén
trit [14]. Ngoai ra, mang bao tir sap ong két hop
voi dau dtra c6 hiéu qua lam giam su thay déi mau
sdc ctia qua chanh sau thu hoach [12]. Két qua
nghién cttu khac cho thiy, mang bao chitosan 1,5%
ciing c6 hiéu qua lam giam su thay déi mau sic
ctia qua chanh trong suét qua trinh tén trix [20].
Két qua nay cho thdy, mang bao 1,5%SA - 2,0%CO
c6 hiéu qua lam duy tri mau sic ctia qua chanh sau
thu hoach.

1,5%SA-2,0%CO b

=3 D6 chimg
5_

RN

Gia tri a* ciia vo qua

= TS

= HERRRRNNN

Théi gian ton trir (ngay)

Hinh 3. Anh huéng ctia mang bao 1,5%SA - 2,0%CO dén gi4 tri a* ciia qua chanh sau thu hoach

Ghi chu: Cac ky tir tir a-b thé hién swr khdc biét y nghia giita cdc nghiém thitc. So sanh cdp t-test duoc thuc
hién voi mutc y nghia 5%. Gid tri thé hién trung binh + do léch chudn.
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3.4. Anh hudng ciia mang bao 1,5%SA - 2,0%CO
dén ham luong chat kho hoa tan ciia qua

Ham luong chat kho hoa tan cta nghiém thic
doi chimg c6 xu huéng gidm trong sudt qué trinh
ton trit. Tuy nhién, ham luong chat kho hoa tan
ctia nghiém thie 1,5%SA - 2,0%CO gitt 6n dinh ti
ngay 0 - 15. Cac két qua phan tich thong ke cho
thay, mang bao 1,5%SA - 2,0%6CO c6 ham luwong
chat kho hoa tan cao hon nghiém thitc doi chimg &
ngay 6 - 12. Tuy nhién, khong co6 su khac biét vé

ham luong chat kho hoa tan & 3 ngay dau va ngay
cudi (ngay 15) cta qua trinh ton trit (Hinh 4).
Mang bao 1,5%SA - 2,0%CO da duy tri dugc ham
luong chat kho hoa tan c6 thé 1a do mang bao da
lam giam toc do ho hap ctia quéa chanh trong suot
qua trinh tén trit. Két qua nay twong dong voi
nghién cttu ctia Nguyén Trong Thing va cs (2022),
khi thuc hién nghién cttu bao quan qua chanh day
bang mang bao sinh hoc pectin-alginate [19].
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Hinh 4. Anh huéng ctia mang bao 1,5%SA-2,0%CO dén ham leong chdt kho hoa tan ciia qua chanh sau
thu hoach

Ghi chii: Cic ky tir tir a-b thé hién su khdc biét y nghia giita cdc nghiém thirc. So sanh cap t-test duoc thuc hién

voi mifc y nghia 5%. Gid tri thé hién trung binh + do léch chuan.

3.5. Anh hudng ctia mang bao 1,5%SA - 2,0%CO dén ham luong acid téng s6 clia qua
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Hinh 5. Anh huéng ciia mang bao 1,5%SA - 2,0%CO dén ham luong acid téng ctia qua chanh
sau thu hoach

Ghi chi: Cdc ky tir tir a-b thé hién sur khéc biét y nghia gitta cdc nghiém thic. So sanh cdp ttest duoc thic

hién voi mutc y nghia 5%. Gid tri thé hién trung binh + do léch chudn.
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Ham luong acid téng ctia cac nghiém thic co
xu huéng dao dong trong sudt qua trinh tén trix &
ca hai nghiém thice. Cac két qua nghién cttu cho
thay, ham luong acid tong ctia nghiém thitc mang
bao 1,5%SA - 2,0%CO duy tri & mitc cao hon c6 y
nghia thong ké khi so sanh voi nghiém thirc doi
chung & ngay 3, 6 va 15, nguoc lai khong c6 su
khéac biét & ngay 0 va ngay 9 (Hinh 5). Két qua nay
twong dong véi nghién ctu cua Nguyén Trong
Thang va cs (2022) trén qua chanh day [19]. Két
qua trén co thé do mang bao 1,5%SA - 2,0%CO da
lam cham qua trinh chuyén hoéa ctia cac chat trong
t€ bao.

3.6. Anh hudng ctia mang bao 1,5%SA - 2,0%CO
dén ham luong chlorophyll

Ham luong chlorophyll ctia chanh c6 xu
hudng giam trong suét qua trinh ton trit & ca hai
nghiém thic. Co thé thdy, mang bao 1,5%SA -
2,0%CO c6 anh hudéng dén ham luong chlorophyll
ctia qua chanh sau thu hoach. Cu thé, ham luong
chlorophyll khong cé su khac biét & ngay O - 6.
Tuy nhién, & ngay 9 - 15 mang bao 1,5%SA -

600

2,0%CO da duy tri ham luong chlorophyll & mitc
cao hon so véi nghiém thic doi chimg (Hinh 6).
Ham luong chlorophyll ciia qua chanh sau thu
hoach gidm trong suét qua trinh ton trit 1a do c6 su
lien quan dén hoat dong cta cac enzyme phan hiy
chlorophyll trong té bao. Cac nghién cttu trudc day
cho thay, trai cay sau thu hoach c6 ham luong
chlorphyll giam va hoat tinh ctia enzyme phan hiy
nhu chlorophyllase,

chlorophyll magnesium

dechelatase, pheophytinase va  chlorophyll
degrading peroxidase tang lén theo thoi gian ton
trir [3, 14, 20, 21]. Ngoai ra, cac hop chat c6 hoat
tinh oxy héa manh nhu hydrogene peroxide va
superoxide radical ciing gop phan vao st phan hay
chlorophyll ctia trai cay sau thu hoach [22].
Nghién cttu nay cho thdy, mang bao 1,5%SA -
2,0%CO da duy tri duoc ham luwong chlorophyll ctia
qua chanh & mtc cao hon do6i chiung co thé 1a do
mang bao 1,5%SA - 2,0%CO c6 tac dung lam giam
hoat tinh ctia cidc enzyme phan hiy chlorophyll
hodc da lam giam toc do ho hap trong sudt qua

trinh tén trit.
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Hinh 6. Anh huéng ciia mang bao 1,5%SA - 2,0%CO dén ham heong chlorophyll ctia qua chanh
sau thu hoach

Ghi chu: Céc ky tir tir a-b thé hién suwr khdc biét y nghia gitia cdc nghiém thitc. So sanh cdp t-test duoc thuc

hién voi mic y nghia 5%. Gig tri thé hién trung binh + do léch chuan.

3.7. Anh hudng ctia mang bao 1,5%SA - 2,0%CO
dén ham luong vitamin C

Vitamin C 1a mot thanh phan c6 hoat tinh sinh
hoc quan trong trong qua chanh. Ham luong

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 9/2023

vitamin C ctia qua chanh thé hién & hinh 7. Két
qua cho thdy, mang bao 1,5%SA - 2,0%CO da duy
tri duoc ham luong vitamin C & mic cao khi so voi
doi ching tir ngay 3, 12 va 15. Trong khi do, khong
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c6 sur khac biét & ngay 0, 6 va 9 cia qua trinh tén
trit. Nghién cttu cho thdy, mang bao 1,5%SA -
2,0%CO da c6 tac dung duy tri ham lwong vitamin
C. Két qua nghién ctru trén qua chanh cho thay,
mang bao chitosan 1,5% c6 hiéu qua duy tri ham
luong vitamin C cao hon so véi nghiém thic doi

chtmg trong su6t qua trinh ton trit [20]. Ngoai ra,
mang bao dua trén sap polyetylen va nhua canh
kién d6 duoc 4p dung trén qua cam sanh cho két
qua tuong tu [18]. Tt két qua nay co6 thé nhan dinh
rang, mang bao 1,5%SA - 2,0%CO c6 hiéu qua duy
tri ham luong vitamin C ctia chanh sau thu hoach.

-3 400 ——
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Hinh 7. Anh hudng ctia mang bao 1,5%SA - 2,0%6CO dén ham hrong vitamin C ctia qua chanh
sau thu hoach

Ghi chu: Céc ky tir tir a-b thé hién su khac biét y nghia gitta cdc nghiém thitc. So sanh cap t-test duoc
thure hién voi mute y nghia 5%. Gi tri thé hién trung binh + d¢ léch chuan.

3.8. Anh huéng ctia mang bao 1,5%SA - 2,0%CO
dén ham lueong phenolics
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Hinh 8. Anh huéng ctia mang bao 1,5%SA - 2,06CO dén ham lugng phenolics ciia qua chanh
sau thu hoach

Ghi chu: Cdc ky tir tir a-b thé hién suwr khdc biét y nghia giita cdc nghiém thitc. So sanh cdp t-test duoc thuc

hién voi mirc y nghia 5%. Gia tri thé hién trung binh + do léch chuan.

Két qua phan tich ham lwong phenolics ctia
qua chanh cho thay, ham luong phenolics cta
nghiém thic bao mang 1,5%SA - 2,0%CO cao hon
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khi so v6i nghiém thic doi chimg ¢ ngay 3, 6, 12
va 15. Tuy nhién, & cac ngay 0 va 9 thi mang bao
1,5%SA - 2,0%CO khong c6 anh huwong dén ham
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luong phenolics (Hinh 8). Két qua nghién cttu st
dung mang bao an duwoc trén trai 6i cing cho két
qua tuong tu [23]. Két qua nay cho thiy, mang bao
1,5%SA - 2,0%CO c6 hiéu qua duy tri ham luong
phenolics ctia chanh sau thu hoach.

3.9. Anh huéng ciia mang bao 1,5%SA - 2,0%CO
dén ty 1é hu hong qua chanh

Ty le hu hong la yéu t6 anh huwong dén so
luong va chat luong ctia qua chanh sau thu hoach.
Nghién ctu cho thdy, tat ca cac nghiém thic déu
c6 tinh trang hu hdong xay ra trong suét qua trinh
ton trie. O nghiém thiic doi chimg (miu khong xit
li), sw hu hong bat dau xay ra & ngay 6 (12,5%) va
ting dan trong sudt qua trinh ton trir dén ngay 15

(33,33%). Nguoc lai, nghiém th&c mang bao
1,5%SA - 2,0%CO khong c6 dau hiéu hue hong & 9
ngay dau cta qua trinh ton tri, tir ngay 12 (4,16%)
deén 15 (8,33%) co ty lé hu hdong thiap hon so voi
nghiém thtc doi chimg (Hinh 9). Nghién ctru st
dung mang bao sinh hoc dua trén pectin-alginate
cting cho két qua giam ty 1é hu hong & chanh day
khi so véi nghiém thirc d6i ching [19]. Ngoai ra,
mang bao dya trén sap polyetylen va nhya canh
kién d6 duoc ap dung trén qua cam sanh cho két
qua tuong tu [18]. Két qua nay cho thiy, mang bao
1,5%SA - 2,0%CO c6 hiéu qua lam giam su huw héng
cuia qua chanh sau thu hoach.
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Hinh 9. Anh huéng cfia mang bao 1,5%SA - 2,0%CO dén ty 1& hu hong clia qua chanh sau thu hoach

4. KET LUAN

Mang bao 1,5%SA - 2,0%CO c6 hiéu qua lam
giam ton that khoi luong, su thay déi mau sac, toc
do6 ho hap ctia qua chanh sau thu hoach so voi
nghiém thuc doéi chimg trong suét qua trinh tén
triz. Ngoai ra, mang bao 1,5%SA - 2,0%CO da giam
duoc ty 1é hue hong (8,33%) so voi nghiém thuc doi
chung (33,33%) & ngay bao quan thit 15 va duy tri
chat luong ctia qua chanh trong su6t qua trinh ton
trtt & muc cao hon so voi doi chirng thong qua ham
luong vitamin C, phenolics, chlorophyll, ham
luong chat kho hoa tan va ham luong acid téng.
Két qua trén cho thay, c6 thé phat trién mang bao

1,5%SA - 2,0%CO cho viéc bao quan qua chanh sau
thu hoach.
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EFFECT OF EDIBLE COATING BASED ON SODIUM ALGINATE-COCONUT
OIL ON THE PHYSICAL AND BIOCHEMICAL CHANGES OF
POSTHARVEST LEMON FRUITS

Nguyen Trung Truc!, Duong Gia Linh!, Quach Van Cao Thi!, Huynh Thi Phuong Thao!

! Faculty of Applied Biological Sciences, Vinh Long University of Technology Education

Summary

Weight loss, changes of color and quality attributes is the main factors affecting consumer

acceptance, shelf life and economic value of lemons after harvest. This study was conducted to apply

sodium alginate (SA) film in combination with coconut oil (CO) as a post-harvest treatment with the

objective of reducing weight loss, delaying color change and maintain the quality of the lemon fruits
during storage at 25°C. Lemon fruits were treated with 1.5%SA - 2.0%CO solution and untreated fruits
were kept as controls. Then, all fruits sample were left to dry naturally at 25°C, then put in a
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polyethylene (PE) bag with perforated holes (16 holes, d = 6 mm, size 20 cm x 19.5 cm) and stored at
25°C for 15 days. The results showed that the 1.5%SA - 2.0%CO coating treatment could effectively
reduced weight loss, delayed the color change, and respiratory rate compared with control treatment
during storage. In addition, the 1.5%SA - 2.0%CO coating reduced 4.0-fold fruit’s decay in days 15 of
storage in compared to the control. Besides, the 1.5%SA - 2.0%CO coating also maintained the quality
of the fruit such as the content of soluble solids, total acidity, vitamin C, phenolics and chlorophyll
higher than the control treatment. Therefore, the 1.5%SA - 2.0%CO coating may be potential treatment
to remain the quality and extend the shelflife postharvest of lemon fruits.

Keywords: Preservation, physiological changes, sodium alginate-coconut oil coating, lemon fruit.
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