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TOM TAT

Gel tinh bét san trong qua trinh bdo qudn
lanh rdt dé bj thodi héa va lam anh huong dén
chdt lwong thue phdam . Nghién ciru nay khdo sat
. glucose,
fructose, sucrose va ma ltose o cac nong dé khac
nhau: 0 %, 2 %, 4 %, 6 %, 8 % (W/,) /én kha
néng on dinh gel tinh bt sin trong qud trinh béo

vé anh huong cua cac loai dwong

quadn. D¢ tach nudc, do duc, kha nang bi thiy
phdn boi enzyme a-amylase ciia gel tinh bt sin
sau qud trinh bao quan lanh dwoc xdac dinh dé
lam 6 anh hiedng cia cdc loai dwong bé sung
vdo dén sy on dinh cua gel tinh bot san . T cac
thi nghiém trén , chiing téi thdy rang cé s cdi

Tir khoa: gel tinh bt sin, sw thodi héa, dd tach nude,

MO PAU

Tinh bot da duoc sir dung trong thuc pham
ddng lanh trong nhiéu thap ky dé lam nguyén liéu
chinh, chit 1am dac, 6n dinh va bao bi thyc pham.
Khi thyc phdam giau tinh bot hodc gel tinh bot
dugc dong lanh, tinh thé da duoc hinh thanh va
qua trinh tach pha 1ong - ran xay ra. Ciu trac ban
dau cua thuc pham bi pha v&. Trong thoi gian tan
bang, cac tinh thé bang dang tan chay, nuéc dugc
tach ra d& dang va sau d6 mang lugi xép duoc
hinh thanh trong gel tinh bét [1]. Qua trinh tan
bang va khir nuéc c6 thé 1am yéu di cu trac thuc
phdm va xu di chat lugng toan dién. Tu d6 dan
dén chét lugng cua thyc pham chira tinh bot cang
giam. Cac bién di ca tinh bt hd héa trong qua
trinh 1am lanh va bao quan dwoc goi la sy thodi

thién vé chdt heong cua cac mau gel ¢é bé sung
diong so vdi mau khong dwoc bé sung. Kha ning
lam giam d¢ tach nudc cua cac loai duwong theo
. maltose > sucrose > glucose >
frutose véi nong dé 8 % la hiéu qua nhat. Nghién

thur tu sau

¢t ciing cho thdy tdc dung cua hai logi
disaccharide (sucrose, maltose) ot hon la cdc
loai monosaccharide  (glucose va fructose ).
Chiing 16i két lugn rang maltose dwoc bé sung
voi nong dé 8 % la cé hiéu qua nhdt trong viéc
chong thodi héa gel tinh bot san qua 5 chu ky

lam lgnh — tan gié.

do duc

hoa. Pay la mdi quan tdm 16n cho céc nha khoa
hoc thuc pham vi ching phan anh siu sic mot
phan ch 4t luong, sy chap nhan cua nguoi tidu
ding va thoi han sir dung cua cac loai thyc pham
c6 chira tinh bot . Vi vay, nhiéu phuong phép
nghién ctru vé sy thoéi héa tinh bot da duoc phat
trién [2]. Viéc bé sung cac thanh phan phu gia dé
cai thién ciu tric tinh bt ngay cang dugc nghién
ctru va ung dung rong rai mot cach hiéu qua

Viéc g dung cac loai duong nhim muc dich
chdng hién twong thoai hoa tin h bot trong cac san
pham thyc pham dugc cac nha khoa hoc nghién
cuu rong. Nghién ctru cia Arunyanart va cong su
0-20 %
1én tinh bot gao qua 5 chu ky lanh dong — tan gia.

[9] da khao sat anh hudng cua sucrose
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Két qua cho cho thdy  rang d6i véi sucrose , do
tich nudc (Syneresis) giam mot cach hiéu qua .
(2012) [1]
vé tac dung ctia ba loai duong : glucose, sucrose,
trehalose trén su on dinh cua tinh bot sén béng
cac ky th uat do do tach nudc  (Syneresis), chup
SEM va ky thuat phan tich nhiét q uét vi sai DSC
cho thay rang: sy cai thién d6 tach nudc theo thir
ty trehalose > sucrose > glucose. Thi nghiém
DSC ciing cho thdy rang sy thoai hoa cta tin h bot

Nghién ctru cua Zhang cung cong sy

san duoc lam cham khi c¢6 mit cac loai duong
glucose, sucrose, trehalose. Nghién ctru bd sung
maltose va glucose trén tinh bot ngd cua Chang
cung cong sy (1991) trén tinh bot gao [4] da cho
thiy tac dung tich cuc cua maltose 1én sy thodi
héa tinh bot. Nghién ctru cua Katsuta cung cong
su (1992) [12] vé anh hudng ¢ ia monosccaride
(xylose, ribose, glucose, fructose va galactose) va
disaccharide (sucrose va maltose) 1én sy 6n dinh
cua gel tinh bot gao da chi ra rang disaccharide
c6 tac dung hi éu qua hon monosaccharide trong
viéc 6n dinh cAu tric gel . Cy thé hon 1a tht ty
tuong d6i vé hidu qua chong thoai hoa la

maltose > sucrose > glucose > fructose > xylose,
ribose > gel tinh bot dbi chimg . Nghién ctru cia
Sae Kang cung cong su [5] mot 1an nira Xac dinh
sucrose dugc bd sung dé cai thién cAu tric tdt
hon cho tinh bot sén . Hién nay, Tako cung cong

su (2014) [2] dd mo rong ra ddi voi anh hudng
cua oligosaccharides Ién tinh ~ bot ngd . Nghién
clru cho thay thoai hda cua tinh bot ngd da duoc
tic ché dang ké bai maltose, xylooligosaccharide
va fructooligosaccharide.

Trong nghién ctru ndy , vén dé ch 6ng thoai
hoa t inh bot san bang cachb 6 sung cac loai
monosaccharide va disaccharide dé han ché sy
thay ddi cdu triic gel tinh b 6t sén trong subt qua
trinh bao quan 1anh dugc 1am rd. Céc loai duong
glucose, fructose, maltose, saccharose dugc b
sung vai cac nong do: 2 %, 4 %, 6 %, 8 % (w/w
dua trén khéi lwong cua tinh bot) vao cac mau gel
tinh bot sin. Thong qua d6 tach nudc cua gel tinh
bot san, do duc cua nudc tach ra sau ly tam va
mirc d6 bi thuy phan bai enzyme alpha amylase
cua gel tinh bot sian dé lam rd kha nang chdng
thodi hoa cua céc loai duong noi trén.

VAT LIEU VA PHUONG PHAP
Vit liéu
Tinh bét sin

Tinh bot san duoc san xuit boi cong ty cb
phan bot thuc pham Tai Ky. Dia chi 297/A, H)
Vian Téng, x& Tan Pha Trung, huyén Cu Chi, TP.
HCM va duoc phan phéi boi siéu thi Co-opmart.
Tinh bot san con ¢ tén thwong mai 1a bot nang.

Béang 1. Cac chi tiéu ly, héa cua bot nang Tai Ky

Tén chi tiéu

1. Do ém, % theo khdi luong 13
2. Ham lugng tinh bot, khong nhé hon 85
2. Xo thd, % theo khdi luong, khong 16n hon 1
3. Tro tong sd, % theo khdi lwong, khong 16n hon 1
4. Tro khong tan trong HCI, % theo khéi lwong, khong 16n hon 0,2
}51. Ham lugng cyanhydric acid tong s, tinh theo mg/kg, khong 16n| 10

on

Trang 51



Science & Technology Development, Vol 19, No.T5-2016

Enzyme Termamyl 120L

Termamyl 120L la 1 ché pham cua enzyme
alpha—amylase, c6 tén theo goi hé théng 1a 1,4-
alpha-D-glucane glucano-hydrolase (EC 3.2.1.1),
Bacillus licheniformis.
Hoat d6 enzyme dugc xac dinh theo phuong phap
Smith va Rose [8].

Céc thong s6 cuia enzyme: phan tir luong 57—
58 kDa, pH t6i wu: 6,5-7, nhiét d6 t6i wu : 95 °C,
hoat tinh 3948,9 U/mL
Durong glucose

dugc thu nhin tir ching

Glucose c6 xuat xi tai Trung Qudc va duoc
phan phdi bai Cong ty cd phan thiét bi va hoa
chat Techlab dia chi s6 332, T6 Hién Thanh, P.
14, Quan 10, TP. HCM

Duong fructose

Fructose c6 xuit xt tai Trung Qudc va dugc
phan phdi boi Cong ty ¢ phan thiét bi va hoa
chét Techlab, dia chi nhu trén.

Duong saccharose

Saccharose cO xuit xu tai Trung Qudc va
dugc phan phéi bai Cong ty ¢ phan thiét bi va
héa chat Techlab, dia chi nhu trén.

Puong maltose

Maltose duoc san xuit boi Cong ty Titan
Biotech Ltd tai Bhiwadi, Rajasthan, An D¢ va
duoc phan phéi boi Cong ty co phan thiét bi va
héa chit Techlab , dia chi nhu trén.

Céc mau gel tinh bot san (4 % w/w) vai loai
duong glucose, fructose, maltose, saccharose
dugc bd sung vai cac nong do: 2 %, 4 %, 6 %, 8
% (w/w duya trén khdi luong cua tinh bot ). Voi
mdi ndng do cia mdi loai dudng, chuan bi 5 mau,
twong tng va&i 5 chu ky lam lanh — tan gié.
Phuwong phap

Chuan bi hdn hop huyén phil cua tinh bot d6i
ching va hon hop gitra tinh bot voi m oi loai
duong (glucose, fructose, sucrose va maltose )

tuong wng voi 4 nong do (2 %, 4 %, 6 %, 8 %)
vao ting cdc thay tinh 250 mL. Trudc khi ho hoa
nén khuiy cho hdn hop tan déu vao nhau. Sau do,
cac mau dugc cho vao binh tam giac day kin va
dem ho hda trong bé diéu nhiét, & 95 °C trong 10
phiit d¢ miu duoc hd hda hoan toan. Mau duoc
dat trong bé diéu nhiét, sao cho thé tich cua phan
hdn hop huyén phi bén trong coc thap hon phan
nuéc bén ngoai cbe dé dam bao nhiét duoc phan
bd déu I1én hdn hop huyén phu. Trong qua trinh
hé héa phai lic déu dé duong phan bd déu.

Lam lgnh — tan gia

Céc mau sau khi hd héa s& duoc 1am nguoi.
Sau d6, cac mau thi nghiém twong @ng véi moi
ndng d6 & trén s& duoc chia vao 5 tli véi thé tich
twong duong nhau . Céc thi nay du ¢c lam lanh ¢
nhiét @6 nho hon -7 °C trong 22 gio. Sau 22 gid,
tat ca cac mau dugc lay ra cho tan gia & nhiét do
phong (30 °C) trong 2 h va sau d6 giit lai mot
mau dé do do tach nudc, do duc va mirc d6 thuy
phan. Cac mau con lai duogc tiép tuc 1am lanh.
Xdc dinh dé tach nuoc (syneresis)

Chiing t6i do do6 tach nuéc cua mau tinh bot
da hd hoa sau mdi chu ki lanh dong va ra dong
duoc sira d6i tir phwong phap cu  a Charoenrein
cung cong su (2008) [9].

Cac mau sau mdi chuky lam 1 anh — tan gia
dugc cho vao cac 6ng nhya va dat vao may li
tam. Luu y trude khi li thm can can ca bo 6ng bao
gom bng ly tam va éng nhya chira mau. 4 bd ng
nhu vy di dwoc can véi khdi luong bang nhau
trudc khi cho vao ly thm. Thyc hién ly tam &
3000 vong trong 15 phdat. Sau khi ly tam, mau
chira trong éng nhwa s& bi phan tach thanh 2 16p,
I6p phia trén 1a nuge va bén dudi la tinh bot.

Luong nudce sau d6 duoc liy ravacan . Bo
tach nudc 1a ty 1¢ phan trim cua lugng nude duge
tach ra tr mdi 6ng sau ly tdm trén tong khoi
lwong cua gel trong dng truge khi ly tam. Mdi thi
nghiém dugc lap di lap lai 3 lan dé lay két qua
trung binh.
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Codng thire tinh d§ tach nudc (Syneresis):
Syneresis = VMV/—’Z.loo [1]
Trong dé:
W, 12 khdi lugng nudc tach ra sau khi ly tam.
W, 1a tong khéi lugng caa gel tinh bot trong
dng nhya trudc khi ly tam.
Xac dinh do duc

Phuong phap do d6 duc duogc xay dung trén
co s6 1a sy lién két clia cac phéan tir xay ra trong
giai doan dau cuia qué trinh thoai hoa trudc khi
cac phan tu tap trung lai vdi nhau véi quy mo 16n
hon va c¢6 th é dé dang phat hién dwoc bing cac
phuong phap nhu DSC va nhiéu xa tia X. Do duc
cua lugng nudc tach ra do qua trinh ly tdm gel
tinh bot sau cac chukilam1 anh — tan gia dugc
tham khao theo phuong phap cua Sodhi va Singh
(2003) [10].

Sau khi cac mau gel tinh bot dugc ly tim
trong thi nghiém do d6 tach nuéc , lugng nude
tach ra tir mi dng nhya ly tim dwoc hat ra va
cho vao khoang % d6 cao cuvette . Mot diéu dic
biét chu y 1a sau khi ly tim xong ~ , lugng nudc
tach ra & 16p trén dng ly tim phai dwoc hat
nhanh chéng nham tranh hién twong phan gel bén
dudi hit nude lai do céu trac xdp cta gel bi thoai
hoa. Diéu nay s& lam két qua bi sai 1éch rat 16n
Do duc cia lugng nude tach ra sau khi ly tam
dugc do bang may quang phd ké & budc song
640 nm [10].

Do mure dé thuy phdn tinh bét thodi hoa

Ung v6i mot loai dudng, sau mdi chu ki lanh
dong - ra dong, miu duoc cin chinh xac mot
lwong nhu nhau cho vao 4 dng nghiém tuong ting

voi 4 ndng d6 (2 %, 4 %, 6 %, 8 %) va bo sung
enzyme termamyl voi ham lwgng 15 dv/1 gco
chit. Sau d6 U trong bé diéu nhiét ¢ nhiét &6 37 °
C trong 1 h dé phan tng thuy phéan tinh bot xay ra
[10].

San pham sau phan g s& duoc pha lodng
voinude cat 100 lan, tiép tuc hut 0,3 mL dich
0,9 mL thube
thir DNS (ty 1¢ 1:3) cho vao 6ng eppendorf va

thuy phéan da pha loang cung véi

dun s6i dng trong vong 10 phat. Ong duoc lam
ngudi vé nhiét d6 phong va duoc cho vao khoang
% chiéu cao cuvette, sau d6 do d hap thu & bude
song 540 nm. Thong qua d6 hap thu do bang

, trdo

ndng d6 duong khir sau phan tmg thuy phans &

quang phd ké va duong chudn glucose

duoc xac dinh.
Phwong phap phén tich xir 1y s6 liéu

Trong nghién ctu ndy, su khéc biét cé y
nghia gilta c4&c mau thi nghiém duoc thuc hién
bang phuong phap thong ké ANOVA (P<0,05)
sir dung phan mém Statgraphic Centurion XV.I.
Céc phép tinh toan dwoc tién hanh trén phan mém
Microsoft Excel phién ban 2013. Két qua duoc
trinh bay ¢ dang gia tri trung binh (n=3) va d¢
léch chuén.

KET QUA VA THAO LUAN

Anh huéng cia cac loai dwong 1én do tach
nuoc (Syneresis) ciia gel tinh bt san qua cac
chu ky lam lanh - tan gia

Két qua thi nghiém anh hudng cua glucose
fructose, sucrose, maltose 1én sy do tach nuoc
ctia gel tinh bot sin qua cac chu ky 1am 1anh — tan
gia duoc thé hién ¢ cac Hinh 1-4.
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Hinh 1. Anh huéng cua glucose & cac ndng d6 2 %, 4 %, 6 %, 8 % w/w 1én do tach nudc cua gel tinh bot sin
(4 % w/w) qua 5 chu ky lam lanh — tan gia
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Hinh 2. Anh hudng cua fructose & cac néng d6 2 %, 4 %, 6 %, 8 % w/w 1én do tach nude cua gel tinh bot sén
(4 % w/w) qua 5 chu ky 1am lanh — tan gia
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Hinh 3. Anh hudng ctia sucrose & cac néng d62 %, 4 %, 6 %, 8 % w/w 1én do tach nudc cua gel tinh bot sén
(4 % w/w) qua 5 chu ky lam lanh — tan gia
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Hinh 4. Anh hudng ciia maltose & cac ndng do 2 %, 4 %, 6 %, 8 % w/w 1én do tach nude cua gel tinh bot sin
(4 % w/w) qua 5 chu ky lam lanh — tan gia

Két qua nghién ctu thé hién qua cac d6 thi  nuéc bi tach ra. Khi d6, cic phan tir tinh bot s&

trén cho thy gel tinh bot sén khong bé sung cac xich lai gan nhau hon [1].
loai dudng c6 do tach nuéc cao hon ra t nhidu so Nghién ctru ciing cho thdy viéc bd sung 4
v6i cac mau khac. Day 1a hién tugng céc tinh thé loai dudng & cac ndng do 2 %, 4 %, 6 %, 8 % cb
bang hinh thanh trong mang lugi cau trdc gel tinh hiéu qua 1 rét d én su chéng lai hién tuong tach
bot khi lam lanh ching ¢ nhigt do 0°C. Quatrinh e Pidu nay 1a do dac tinh giit nuoc cia
tan gia 1am tan chay céc tinh thé bang dan dén  quong da tao ra nhing lién két hydrogen giita
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duong véi cac phan tir nude. Trong qua trinh hod
hoéa, duong sé tham nhap vao cac khu vuc chura
lugng nude ty do con lai va hinh thanh nén
nhitng lién két hydrogen giita cac phan tir duong
véi cac phan tir nuéc lan can. Hién tugng nay
lam ting d6 nhét cua nuéc, dan dén cac chudi
tinh bot s& it di chuyén xich lai gan nhau va gel
tinh bot s& duoc 6n dinh. Lugng nuéc tu do giam
xudng, luong nudc lien két duoc ting 1én nho
nuéc te do da lién két voi duong. Kha nang giir
nuéc cua duong ddi voi nude tu do trong chudi
tinh bot phu thudc vao sé lwong nhém OH & vi tri
lien két bién cua cac mdi loai dwong [12]. Két
qua nghién ctru nay dong thuan véi rat nhiéu
nghién ctiu cta cac tac gia khac. I'Anson et al.
(1990) va Chang va Liu (1991) tim thiy rang
duong giam d6 thoa ihoa gel tinhb ot lda mi.
Kohyama va Nishinari (1991) tim thiy rang
duong giam thodi héa trong gel tinh bot khoai
tay. Katsuta va cong su ciing bao céo rang duong
rc ché sy thoai hoa cua gel tinh bot gao.

Tac dung chdng thoai héa tinh bot cua cac
loai disaccharide tét hon cac loai monosaccharide
(Hinh 3 & 4). Mtc d6 chdng thoai héa phu thudc
vao kha ning giit nudc cua loai duong dwoc bd
sung vao gel ciing nhu phy thugc vao sé nhém
OH & vj tri lién két bién cua mdi loai duong. S6
nhém OH & vi tri lién két bién cua maltose 1 7,6,
cua sucrose 1a 6,3 [12], vi thé, kha nang gitr nuéc
ciia maltose tét hon sucrose. Két qua cua ching
toi 1a phu hop véi K. Katsuta va cong su [12] khi
ho tién hanh nghién ctu kha ning chéng thoéi
héa cua cac loai duong D-xylose, D-ribose, D-
glucose, D-fructose, D-galactose, sucrose va
maltose trén tinh bot gao va da dua ra két luan
ring maltose c6 kha niang chdng thoai héa tét
nhat trong cé4c loai duong trén, dya trén phuong
phép xu 1y dong hoc. Nhitng phét hién cua ching
toi ctung phu hop véi Ahmad va Williams (1999).
Céc tac gia trén da chang minh rang nhiing tac

dong cua disaccharide vé do tach nudc trén gel
tinh bot cao lwong tot hon nhiéu so véi glucose.
Khi so sanh riéng tac dung ctia mdi loai thi
maltose vugt trdi hon suc rose. Hai loai
monosaccharide glucose va fructose van c6 tac
dong lam giam do tach nudc cua gel tinh bot san .
Tuy nhién & cac ndng do bd sung luong duong
thap (2 %, 4 %, 6 %) hiéu qua khong rd r ét va sy
khéc biét giita cac nd ng d6 khong c6 ¥ nghia khi
xir Iy thong ké ANOVA véi mic y nghia 5 %. Tur
sauchuky 3 tro di do tach nudc cua cic mau
chira dudng maltose va sucrose van ting . Mirc do
nudc tach ra ngay cang ting qua cac chu ki lam
lanh — tan gi4 1a do & giai doan dau cac phan tir
amylose bi thoai hoa trudc, ¢ cac chu ki sau do
su thodi hoa tiép tuc xay ra véi cac phan tir
amylopectin [13]. Tuy nhién, su thoai hoa ddi véi
cac phan tir amylopectin, nhe hon déi véi cac
phan tir amylose do né cé ciu trdc phan nhénh,
cong kénh dan dén kha niang giir nudc tét hon
amylose. Qua trinh nay bi lap di, 1ap lai nhiéu
1an, s& khién cho mang ludi cAu trdc tinh bot cang
bi pha hay va hinh thanh mét cau tric réng xop,
khién gel tinh bot tré nén cing hon [1]. Nhiing
phét hién cua chiing toi dong thuan véi Yuan va
Thompson (1998) [13]. Cac nghién ctru da cho
rang: sy bién dong nhiét va sy tac pha trong
mang ludi gel tinh bdt 1a nguyén nhan cia sy

tach nudc. Nudc tach ra tir gel tinh  bot gia tang
qua cac chu ky lanh déng — rd dong va cau trac
tinh bot bj pha v& boi cac tinh thé da din dén
lugng nudc tach ra tang khi gel dugc tan gia , dac
biét 1a khi lap di 1ap lai nhiéu lan qua trinh tan gia
nay (Yuan va Thompson, 1998) [13]. Nhu vay,
nghién ciru da cho thay maltose cé hiéu qua cao
nhat trong viéc chéng lai hién tuong tach nudc
cua gel tinh b 6t. Sau chu ky 3, cac loai duong
khong c6 tac dung dang ké 1én sy 6n dinh cua

gel tinh bot sén. Viéc bd sung duong voi ndng do
cao c6 hiéu qua cao hon so véi ndng do thip.
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Anh huwéng ciia gluccose, frutose, sucrose va maltose 1én @9 duc ciia nwoc tach ra sau qua trinh ly
tam gel tinh bt san
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Hinh 5. Anh huong cia glucose ¢ cac néng d6 2 %, 4 %, 6 %, 8 % w/u, 1én do duc cua nude tach ra tir gel tinh bot
san (4 % wiw) qua 5 chu ky 1am lanh — tan gia
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Hinh 6. Anh hudng cua fructose & qéc néng d62 %, 4 %, 6 %, 8 % w/w, 1én d6 duc cua nude tach ra tir gel tinh bot
san (4 % w/w) qua 5 chu ky lam lanh — tan gia
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Hinh 7. Anh huong cla sucrose & c;élc néng d62 %, 4 %, 6 %, 8 % w/w, 1én dd duc cua nudc tach ra tir gel tinh bot
san (4 % w/w) qua 5 chu ky lam lanh — tan gia
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Hinh 8. Anh hudng cta maltose & cac ndng dd 2 %, 4 %, 6 %, 8 % wiw, 1én d6 dyc ctia nudce tich ra tir gel tinh bot
san (4 % w/w) qua 5 chu ky lam lanh — tan gia

Do duc cua lugng nuac tach ra sau khi ly tdm
gel tinh bot sin dugc xac dinh mot cach gian tiép
qua d6 hip thu bing may quang phé ké tai budc
séng 640 nm. Khi gel tinh bot duge bd sung cac
loai duong trén, do duc ctia nudce tach ra sau khi
ly tam thap hon dang ké so véi mau gel khong
dugc bd sung duong . Didu d6 cho thay hiéu qua
ctia viéc on dinh céu trac gel tinh bot cia cac lo ai
duong. Do duc ting 1én dang ké ¢ chuky 3 hoic
4 ¢ nhitng mau gel tinh bot sin cd bd sung
duong. Piéu do cho thay rang sy tap hop  va két
tinh ctia amylose xay ra toi da ¢ cac chu ky nay .
Sy tdng d6 duc cua gel tinh bot trong qua trinh
(AM) va
amylopectin (AP) bi tach ra khoi mang ludi gel
va phan tan trong moi truong long , 1am phan tan
dang ké anh sang truyén qua  (Perera & Hoover,
1999) [14]. G chu ki 1 va 2, d6 duc cha yéu la do
lien két cia AM-nuée gay ra, bai vi khi hd hoa,
céc phan tir amylose c6 céu trac da s6 12 mach

bao quan dugc cho la do amylose

thang nén dé dang tao lién két véi nudc trudc.
Khi ly tdm tach nudc, amylose s€ theo nude di ra
ngoai lam cho nudc bi duc. O chu ki 3, do duc
tang 1én dang ké, nguyén nhan chinh 1a do céc
phan tr AP gay ra. Vi trong tinh bot sin, ham
lvong AP chiém nhiéu hon AM, AM chi c6 tac
dung dong lai va két tinh mot thoi gian ngén
trong gel tinh bot. Nhung nhiing thay d6i 1au dai
Xay ra trong qua trinh hwu trit cua gel tinh bot co
thé 1a do cac AP gay ra ¢ chu ki 3, cac phan tir
AP bi thodi héa va bi rua tréi ra ngoai hat tinh
bot, ham lugng AP cao nén lam nudc tach ra duc
hon cac chu ki dau. Bén chu ki 4-5, lic nay lién
két gitra AP — nuréc bi pha huy, dong thoi do nhot
cua dung dich giam dang ké dan dén khi ly tam,
AP ling xudng l1am nudc tach ra trong hon ban
dau. Chinh vi thé ma do duc cua luong nudce tach
ra sau khi tim cua gel tinh bot khong b sung
duong ting dan va thay d6i mot cach khong dang
ké & cac chu ky cudi.
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Anh huéng cia glucose, frutose, sucrose, maltose 1én mirc do thily phan ciia gel tinh bét séin qua 5
chu ky lam lanh - tan gia
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Hinh 9. Anh hudng cua glucose & cac ndng d6 2 %, 4 %, 6 %, 8 % w/w 1én mirc d6 thily phan cua gel tinh bot sén
(4 % w/w) qua 5chu ky lam lanh — tan gia
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Hinh 10. Anh huéng cua fructose & cac ndng do 2 %, 4 %, 6 %, 8 % w/w 1én mitc d6 thuy phén cua gel tinh bot sin
(4 % w/w) qua 5chu ky lam lanh — tan gia
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Hinh 11. Anh huéng cia sucrose (G céc ndng do 2 %, 4 %, 6 %, 8 % w/w 1én mic do thuy phan cia gel tinh bot
san (4 % w/w) qua 5 chu ky lam lanh — tan gia
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Hinh 12. Anh huéng cta maltose & cac ndng do 2 %, 4 %, 6 %, 8 % w/w 1én mitc d6 thuy phén cua gel tinh bot sin
(4 % w/w) qua 5chu ky lam lanh — tan gia

Luong duong khir & cac mau khdng bé sung
duong thip hon rat nhiéu so véi cac mau c6 b
sung duong. Hién tuong nay la do qua mdi chu
ki, gel tinh bot dan yéu di, dién hinh 1a cac phan
tir AM va AP ngay cang bi thoai h6a. Ham lugng
nu6e tach ra ngay cang nhidu hon. Cac phan tir
AM va AP c6 khuynh hudng két tinh lai, nén
enzyme o-amylase kho tan cong vao. Diéu nay
gian tiép cho thiy rang, qua mdi chu ki thi luong
tinh bot bi thoai hoa ciing ting 1én rat nhiéu. Diéu

d6 cho thiy rang tinh bot bi thoai hoa lam giam

a-amylase. Két
&
su thuy

khé ning t n cong cua enzyme
qua nay phu hgp voi nghién ctru cia Sievert
Pomeranz, 1989 vé kha ning can tro
phan tinh bot bang acid hodc enzyme , thi du nhur
a-amylase,  B-amylase, glucoamylase va
pullulanase [15]. Qua cac chu ky lam I anh — tan
gi4, tit ca cac mau gel tinh bot san co lugng
duong khir giam dan manh dic biét & cac chu ky
déau (chu ky 1-3). Tir sau chu ky 3, lugng duong
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khtr sinh ra do su thity phén tit ca cic mau gel
tinh bot ¢6 b 6 sung cac loai duong véi cac ndng
d6 khac nhau déu khong co su khac biét rd nét
Diéu nay c6 thé do su két hop cta cac chudi tinh
bot voi nhau da dién ra cuc dai ¢ céc chu ky dau
(d3c biét ctia amylose), do d6 lam giam kha nang
lién két ctia phan tir duong voi tinh bot . Khi dén
céc chu ky cudi , lugng duong khir & cac mau gel
van giam nhung chdm hon vi sy thoai hoa di én ra
, amylopectin
thoai hoa chdm hon lam giam tdc do thoai hoa va

manh hon . O céc giai doan sau

tir 46 lugng dwong khur ciing thay d6i véi toe do
cham hon . Két qua nghién ctru ciing cho thiy
rang céc loai disaccharide (maltose va sucrose )
khi b6 sung vao gel tinh bot sén co tac dung lam
phén cao
hon nhiéu so véi viéc bd sung glucose va
fructose. Va dic biét & ndng do bo sung 8 %,

cho lugng duong khu tao ra sau thuy

ham lugng duong khir tao ra cao va c6 sy khac

biét dang ké so véi viée bd sung cac ndng d6 con
lai (2 %, 4 %, 6 %). Didu nay co thé giai thich
rang khi cac loai saccharide dugc thém vao hé
thong tinh bot-nude: nude ¢ thé tao mot mang
lugi cau tric ngau nhién vai két cau khung dang
mét lugi. CAu triic duoc tao nén bai saccharide
chiu anh huong phan 16n bai sé lwong nhém OH
& vi tri lién két bién. Cac loai disaccharide c6 s6
nhém OH bién I6n hon cac monosaccharide. Vi
chuyén dong nhiét cia nudc ty do 16n hon so véi
nude da dugc 6n dinh, nén do nhét caa nude tu

do xung quanh disaccharide s¢ tang twong ung.
Do d6 chuyén dong cuia chudi tinh bot s& bi tc
ché boi céac loai disaccharide. Tir d6 cho thiy
rang, su tap hop lai cua chudi tinh bot da bi wc
ché boi saccharide. (Keiko Katsuta va cong su,
1992). Vi vay, lam ting kha ning tan cong cua
enzyme a-amylase vao mang ludi gel tinh bot.
Twr d6 ching minh ring viéc bd sung duong s& cd
tac dung lam 6n dinh hé gel tinh bot san qua
nhiéu chu ky 1am 1 anh — tan gi4, dién hinh 13 trén
tac dung h trg sy thity phan cia cac loai enzyme
a-amylase.

KET LUAN

Nghién ciru cho thdy rang méu gel tinh bot
san ¢ bd sung cac loai duong glucose , fructose,
sucrose, maltose c6 kha ning chdng thodi hoa gel
tinh bot san khi lam 1 anh va duoc tan gia nhiéu
lan. Mtc d6 anh hudng cac cac loai duong khac
nhau la do su khac nhau vé mit ciu tric , dic biét
1a s6 nhom OH & vj tri lién két bién va kha ning
hydrate ciia chung . Su lién két ctia duong véi
nudc trong mang ludi gel tinh bot lam giam dang
ké lwong nudce ty do tach ra trong qua tr  inh bao
quéan ¢ nhiét do thap . Kha ning chdng thoai hoa
cua cac loai dudng giam theo thir tu sau : maltose
> sucrose > glucose > frucrose. Tur d6 khang dinh
lai két qua ctia nhiéu nghién ctru trudc 46 : céc
loai disaccharide c6 kh & ning chdng thoai hoa
tinh bot tdt hon monosaccharide.
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Effect of monosaccharides and disaccharides
on the retrogradation of tapioca starch gel

Nguyen Dang My Duyen

Pham Thi Le

HCMC University of Technology and Education
ABSTRACT

Gelatinization  of tapioca starch s
retrograded during the frozen — storage. This
retrogradation affects the quality of the starchy
food. This paper studied the influence of various
types of sugars: glucose, fructose, sucrose and
maltose in different concentrations: 0 %, 2 %, 4
%, 6 %, 8 % (w/w) on the stability of tapioca
starch gels over 5 freeze — thaw cycles. The
syneresis, turbidity (OD) and the hydrolysis
degree by apha—amylase of starch gels were
determined to analysis the effect of sugars on the

stability of the tapioca starch gels. Our result
showed that the freeze — thaw stability of tapioca
starch gels could be improved by adding sugars.
The improvement of the syneresis (%) was in the
order: maltose > sucrose > glucose > fructose.
The result also showed that disaccharides
(sucrose, maltose) were more effective than
monosaccharides (glucose and fructose) in
reducing the syneresis and turbidity. Adding
maltose at 8 % (w/w) was the most effective in
the reduction of the starch retrogradation

Keywords: tapioca starch gel, retrogradation, syneresis, turbidity
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