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TOM TAT
Si thodi héa ciia gel tinh bét san trong qud trinh bdo qudn lanh anh huong rat lom dén
chat lwong thiee pham. Trong nghién civu nay, dnh huéng cia cdc loai hydrollocoid (Xanthan
gum, Guar gum va Carrageenan) dén sir on dinh cua gel tinh bot sdn qua cdc chu ky lam lanh —
tan gia dwoc lam ro. Sy thodi hoa gel tinh bot san dugc phan tich dva trén cac phép do do tach
nuwoc, do duc va muee do bi thuy phan boi enzyme alpha amylase qua cac chu ky lam lanh — tan
gid. Két qua cho thdy xanthan gum (XG) véi nong dé 0.40% (w/,) o hiéu qua hon trong viéc
giam do tach nuoc va do duc so voi Guar gum (GG) va Carrageenan (CRGN). Carrageenan
khéng c6 tac dung trong viéc lam chdm sy thodi héa ciia gel tinh bt san. Trong nghién civu nay,
b6 sung 0.4% (w/, ) xanthan gum vao gel tinh bot sdn la diéu kién tot nhat dé giam sw thodi héa
sau 5 chu ky lam lanh — tan gia.
Tir khoa: gel tinh bot sdn; hydrocolloids, sy thodi hoa; su tach nuoc, do duc; enzyme
alpha amylase.

ABSTRACT

Retrogradation on frozen tapioca starch gels has strong effects on the food quality. A
freeze-thaw cycle (FTC) treatment was used in this study to determine the effects of hydrocol-
loids (Xanthan gum, Guar gum and Carrageennan) on the stability in tapioca gels. Analysis
of retrogradation of starch gels, determined by FTC and based on syneresis measurements,
turbidity measurement and hydrolysis degree by apha amylase showed that xanthan gum (XG)
at 0.40% concentrations was more effective in reducing syneresis and turbidity than Guar gum
(GG) and Carragennan (CRGN). Carrageenan had no effect in retarding retrogradation of
tapioca starch gel. The best condition for the reduction of starch retrogradation in this study
was the addition of 0.40% (W/w) xanthan gum after 5 freeze-thaw cycles.

Keywords: tapioca starch gel; hydrocolloids, retrogradation; syneris, turbidity; alpha
amylase.

1. MO DAU

Tinh bot san duoc st dung lam thanh
phan chinh trong nhiéu san pham thyc pham.
Tuy nhién nhitng san phim chta tinh bot sin
sau qua trinh bao quan lanh s& bi thay doi chat
luong so vdi ban dau. Gel tinh bdt bi tach nude
va céu trac bi bién doi. Hién tuong nay dugc
goi 1 sy thoai hoa tinh bot. Piéu nay bot ho
hoa khong phai 1a trong trang thai cin bang
nhi¢t dong luc hoc [28]. Sy thodi hoa lam mat
kha ning gilt nudc va gia ting su két tinh.

Diéu nay anh huong 16n dén chat lugng ciia
cac san pham c6 chira tinh bot [28]. Vi vy,
nhiéu phuong phap nghién ctru vé su thoai
hoa tinh bot da dwoc phat trién [26]. Viéc bd
sung cac thanh phan khéac dé cai thién ciu tric
tinh bt ngay cang dugc nghién ctru va ng
dung rong rai mot cach hi¢u qua. Shuh-Ming
Chang va Lih-Ching Liu (1991) da nghién ctru
viéc bd sung cac loai chat béo khac nhau (dau
co, md heo, dau gao va dau dau nanh) trén
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3 nhom tinh bot: tinh bt gao c6 ham lugng
AM cao (25-33% AM) -KSS7, tinh bot gao
¢6 ham luong AM thép (9-20%) -TNu67, va
tinh bot nép ( 1-2% AM)- TCW46 va két luan
rﬁng dau dau nanh c6 tac dung lam cham qua
trinh thoai hoa trén gel tinh bdt gao KSS7 va
TCW46 6 moi nhi¢t do luu trir va trén gel tinh
bot TNu67 ¢ 5°C. Beck va cong sy khi ng-
hién ctru vé anh huong cua cac loai mudi tng
véi cac cation khac nhau dén téc do tai két
tinh cta tinh bot da két luan rang cation hod
tri hai (nhu Ca’" va Mg ?) lam giam ty 1€ tai
két tinh tinh bt hon so vdi cac cation hoa tri
mot (nhu Li*, NH,*, Na*, va K*) [3]. Gan day,
cac nghién ctru vé anh hudng cia céac loai hy-
drocolloids (gum) dén kha ning chéng thoai
héa tinh bot da dugce rit nhiéu nha khoa hoc
nghién cuu. M. H. Lee va cac cong sy cling
dua ra nhirng bao céo vé sy anh huong cta 9
loai gum ( Natri agilnate, Carboxymethyl cel-
lulose, Curdlan, Gellan, GG, k-Carrageenan,
Locust bean gum va Xanthan gum) 1én qua
trinh chéng thoai hoa tinh bot khoai lang khi
luu trtr ¢ -18°C [20]. Charoenrein va cdng su
da dua ra két luan réng viéc thém XG vao gel
tinh bot ngd da lam giam thiéu luong AM
thoai hoa [8].

Trong nghién ctru cua ching t6i, tinh
bot san duogc bd sung cac loai gum khac nhau
dé han ché su thay ddi cau trac gel tinh bot
san trong sudt qua trinh bao quan lanh. Cac
loai gum gém Xanthan gum (XG), Guar gum
(GG) va Carageenan (CRGN) & cac nong do
khac nhau 0%, 0.1%, 0.2%, 0.3% va 0.4%
(/,, duge b6 sung vao cac mau gel tinh bot
san. Thong qua do tach nudc cua gel tinh bot
san, do duc cua nude tach ra sau ly tam va
muc do bi thuy phan bdi enzyme alpha amy-
lase cua gel tinh bot san, kha ning chong thoai
hoéa cua cac loai gum noi trén s€ dugce lam ro.
2. NGUYEN LIEU VA PHUONG

PHAP NGHIEN CUU

2.1 Chuin bi miu

Chuan bi hén hop huyén phu cua tinh
bot d6i chimg va hon hop gitra tinh bot véi
mdi loai gum (XG, GG va CRGN) tuong tng

v6i 4 nong d6 (0.1, 0.2, 0.3, 0.4%) vao ting
coc thary tinh 250ml. Trude khi hd hoa nén
khuéy cho hdn hop tan déu vao nhau. Sau do,
cac mau duoc cho vao binh tam giac day kin
va dem ho hoa trong bé didu nhiét (95°C trong
10 phut) dé mau duoc hd héa hoan toan. Mau
dugc dat trong bé diéu nhiét, sao cho thé tich
ctia phan hdn hop huyén phu bén trong cdc
thap hon phan nuéc bén ngoai cdc trong bé
diéu nhiét dé dam bao nhiét dugc phan bd déu
1én hdn hop huyén phu.

Lam lanh — tan gia (Freezing — thaw-

ing cycles (FTC))

Cac mau sau khi hd héa, duoc lam
ngudi. Sau do, gel tinh bot & mdi nong do &
trén s& duoc chia vao 5 tai véi thé tich tuong
duong nhau. Cac tii nay dugc dem di bao
quan ¢ nhiét do 0°C trong 20 gid. Va ctr sau
20 gio, tit ca cac miu s& duoc ly ra rd dong
0 nhi¢t do phong (30°C) trong 2gi¢ va sau do
giir lai mot mau dé dem do do tach nudc, do
duc va muc d6 thuy phan. Cac mau con lai sé
tiép tuc dugc dem quay tr¢ lai lam lanh. Thyce
hién tuong ty nhu vay dbi voi 3 mau con lai.
2.2 Xac dinh do tach nudc

Hi¢n tuwong nudc tach ra khoi mang ludi
gel qua cac chu ky lam lanh — tan gia dugc goi
la syneresis. P9 tach nudc cua tinh bot duoc
xac dinh.Thong qua lugng nudc tach ra cua
mdi mau gel tinh bot khac nhau, mire d6 thoai
hoéa ctia tinh bdt qua tirng chu ki [am lanh- tan
gia s& duogc danh gia. Do tach nudc ciia mau
tinh bot da ho hoéa sau mdi chu ki lam lanh—tan
gia dugc xac dinh dya trén phuong phép cua
Cha-roenrein va cong su (2008)[9] va c6 mdt
s stra doi.

Cac mau sau mdi chu ky 1am lanh — tan
gia s€ duoc cho vao cac 6ng nhua va dat vao
may li tim. Tuy nhién, mét didu dang chu y
trude khi li tAm ta can can ca bd éng bao gdm
ong ly tam va dng nhua chira mau. 4 bo ong
nhu vay da dugc can véi khdi lugng bang nhau
trude khi cho vao ly tim. Cac mau sé& duoc ly
tam & ché d6 4000 vong trong 15 phuat. Sau khi
ly tdm, miu chtra trong dng nhya s& bi phan
tach thanh 2 16p, 16p phia trén 1a nudc va bén
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dudi 1a tinh bot. Luong nudce sau d6 duoc 1ay
ra va dem can. Mo6i thi nghiém sé& duoc lap di
lap lai 3 lan dé lay két qua trung binh. Do tach
nude 1a khi lugng cua lugng nudc dugc tach
ra tir mdi Ong sau ly tim trén tong khi lugng
ctia gel dugc bo vao 6ng trude khi ly tim [31].
Cong thirc tinh dg tach nuwéce (%):

S (%) = [1]

Trong d6 W : la kh01 luong nudce tach ra sau
khi ly tam; W 1a tong khdi luong cua gel tinh
bot trong 6ng nhtra trude khi ly tam.

2.3 Xac dinh d§ duc cua nwdc tach ra sau
khi ly tam

Mot dic tinh vat Iy cia dich tinh bot ho
hoéa bi thoai hoa 1 ting do duc. D6 1a két qua
tur sy thay ddi mat do phan tan do hién tugong
tach pha (Miles, Morris & Ring, 1985).Vi vay,
d6 duc cua nudc sau ly tam gian tiép cho biét
vé mure do thoai hoa cua tinh bét.

D0 duc cua lugng nudc tach ra sau khi ly
tam duoc do bang may quang phd ké & budc
song 640 nm, dugc tham khao theo phuong
phap ctua Sodhi va Singh, 2003 [23].

Cach thuc hién

Luong nudc tach ra ciia mdi mau gel
tinh bot sau mdi chu ki 1am lanh — tan gia
tir mdi dng ly tdm s& dugc hat ra va cho vao
cuvette dé do do hap thu. Luong nudc tach ra
sau khi ly tam phai dugc nhanh chong hut ra
khoi dng ly tdm dé tranh hién twong phan gel
bén dudi hut nuée lai do béi ciu trac xdp cua
gel bi thoai hoa. Tir d6 ¢ thé lam két qua phan
tich bi sai 1éch. BJ duc cua lugng nude tach ra
sau khi ly tim s& duoc xac dinh do hap thu &
budc song 640nm [7], [11].

2.4 Xac dinh mirc do thiy phan gel tinh
bot béi enzyme alpha amylase

Mirc d6 bi thuy phan cua tinh bot bang
enzyme alpha amylase (EC 3.2.1.1) duogc
tham khao theo phuwong phap cua Hoang
Kim Anh, Ngd Ké Suong, Nguyén Xich Lién
(2003) [1]. Miu duoc chudn bi twong tu nhu
cac phuong phap do do tach nudc va do duc
da duogc dé cap trude d6. Ung véi mdi mau gel

67

tinh bot, sau mdi chu ki lanh dong- ra dong,
mau duoc can chinh xac mot lugng nhu nhau
cho vao 4 6ng nghiém twong mg véi 4 ndng
dd (0.1%, 0.2%, 0.3%, 0.4% “/ ) va bd sung
enzyme Termamyl v6i ham lugng 15 U/g tinh
bot. Sau d6, phan tng duogc tién hanh trong bé
diéu nhiét & 37°C trong 60 phut.

Cich tién hanh

Mau tinh bot bi thity phan durge pha lodng
voi nude cat 100 lan, sau d6 hat 0.3 ml dich
thuy phan da pha lodng cung véi 0.9ml thude
thir DNS (ty 1& 1:3) cho vao éng eppendorf
va dun soi ong trong vong 10 phut. Sau do,
dng duogc 1am ngudi vé nhiét do phong va cho
vao cuvette, sau d6 do d6 hap thu ¢ budc song
540nm. Thong qua do hap thu do bang quang
phé ké va duong chuan glucose s€ tinh duoc
ham lugng duong khir trong mau tinh bot bi
thiy phan. Mdi thi nghiém duoc lip lai 3 lan
dé tinh két qua trung binh. Phuong phap phan
tich xtr 1y s6 lidu.

Trong nghién ctru ndy, su khac biét co y
nghia gitta cdc mau thi nghiém duoc thuc hién
bang phuong phap thong ké ANOVA (P<0.05)
sit dung phan mém Statgraphic Centurion
XV.I. Céc phép tinh toan duoc tién hanh trén
phan mém Microsoft Excel phién ban 2013.
Két qua duoc trinh bay ¢ dang gi4 tri trung
binh (n=3) va d¢ léch chuan.

3. KET QUA VA BAN LUAN

3.1 Anh huwéng cia cac loai gum dén dd
tach nuéc cia gel tinh bot san qua cac
chu ky lam lanh — tan gia
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Hinh 1. Anh huong cia XG lén do tach nuéce cia
gel tinh bot san (2% w/, ) qua 5 chu ki lam lanh
—tan gia
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Hinh 2. Anh huéng cia GG lén dg tach nuée
cua gel tinh bot san (2% w/ ) qua 5 chu ki lam
lanh —tan gia.
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Hinh 3. Anh huong ciia .-CRGN lén dg tach
nude cia gel tinh bét sin (2% w/ ) qua 5 chu
ki lam lanh —tan gia

Anh huéng cta viée bo sung XG, GG,
CRGN dén d6 tach nudc cua gel tinh bot sin
duoc thé hién qua cac hinh 1, hinh 2 va hinh
3. Do tach nudc cua cac miu gel ting dan qua
cac chu ky 1am lanh- tan gia. Dé giai thich cho
hién tugng tinh bdt bi thodi hda qua tirng chu
ki nay, chung t6i cho rang khi lam lanh gel
tinh bot & 0°C, cac tinh thé nudc duge hinh
thanh trong mang ludi cua gel tinh bot. Khi
tién hanh tan gia, cac tinh thé nudc ndy s&
cat dut hodc 1am suy yéu cac lién két hydro
trong mang ludi gel. Céc tinh thé bing bi tan
chay va giai phong ra ngoai [18]. Hién tugng
nay lam cho gel tinh bt bi tach nudc. Do tach
nudc ngay cang tang qua cac chu ki la do khi
qua trinh nay ldp di, lap lai nhidu 1an, cac phan

tir amylose bi thoai hoa trudc, sau do 1a dén
cac phan tor amylopectin. Cac phan tor amylo-
pectin c6 cdu tric phan nhanh nén s giit dugc
nude tot hon [18]. Su lap di lap lai coa viée
lam lanh - tan gi4 cling s& lam suy yéu mang
ludi gel tinh bot, lam cho cAu trac tré nén r6ng
xbp, nudc dé bi tach ra hon. Tur d6 lam gel
tinh bot tr¢ nén ciing hon [28]. Lugng nudc
bi tach ra ctia cac mau gel tinh bot san duoc
b6 sung XG va GG qua céc chu ki 1am lanh
— tan gia thap hon so v&i cac mau khong bd
sung. Dé giai thich hién twong trén, chiing t6i
cho rang, trong qua trinh hd héa, cac phén tir
gum s& lién két voi cac phan tr nude 1am giam
ham lugng nudc ty do co6 trong dich hd hoa,
ddng thoi 1am ting do nhét cia hod tinh bot.
Tir do lam giam d¢ tdch nude cia gel tinh bt
san [5,10]. Dbi véi XG, d6 tach nudc giam
dan khi b6 sung nong do gum nhu sau 0.1% <
0.2% < 0.3% < 0.4%. O ndng d6 0.4%, XG c6
kha ning chdng tach nudc tot nhat. O chu ki
1- 3, d¢ tach nudc dugce gitr on dinh. Do tach
nude cd xu hudng ting & 2 chu ki cudi. Picu
nay duoc giai thich 1a do XG c6 kha nang gitr
nude tot. Khi bd sung XG vao tinh bot san thi
cac dai phan tir cia XG khong thé xuyén qua
céc hat tinh bot. Do d6, chting hap thu 1én trén
bé mit tao thanh mot 10p mang quan chit va
6n dinh hinh dang hat tlnh bot [17]. XG day
manh lién két ctia mot s6 cac hat tinh bot sin,
ngin ngira xdm nhéap ctia nudce va e ché su
truong nd cua cac hat tinh bot [7]. Mét khac,
khi cho XG vao tinh bot thi s€ xay ra sy tuong
tdc manh mé gitta XG va cac phan tir amy-
lopectin. Tuong tac nay s€ canh tranh voi cac
tuong tic AM / AM, hinh thanh cac mang gel
virng chic.Tir d6 1am han ché qua trinh thoai
héa dién ra [2,13,14,15].Ngodi ra, su lién két
giita cac phéan tir XG va AM c6 thé han ché sy
rira troi cua cac phan tu AM lam giam sy thoai
hoéa [15]. Tuy nhién, dén cac chu ki 4-5, thi lac
nay l6p mang gum bao boc bén ngoai hat tinh
bot c6 xu hudng bi ndi long ra, cac lién két
hydro trong mang luéi gel ciing dan bi pha v
lam nudc bi gilr trong gum cting nhu hat tinh
bdt dugce gidi phong ra ngoai. Do do, do tach
nudc tang 1én.
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Két qua nay phu hop véi cac két qua
cua Lo & Ramsden, 2000 va Pongsawatmanit
& Srijunthongsiri (2008). Muadklay va Cha-
roenrein (2008) ciling da do muc dd thoai hoa
ctia tinh bot sidn ¢ bd sung cac loai gum khac
nhau va dua ra két qua rang khi b6 sung XG &
ndng d6 0.25% hay 0.5% déu co tac dung lam
giam do tach nudc cua tinh bot qua cac chu ki
lam lanh- tan gia [21].

Kha ning chdng tach nudc cua GG ciing
thé hién rd khi ting ddn ndng d6 bd sung vao
tinh bot san, dic biét 1a ¢ nong d6 GG 0.3%
va 0.4%. Tuy nhién, d¢ tach nudc cua dich
tinh bot bo sung 0.4% GG c6 xu hudng ting
1én cao hon khi bd sung 0.3% GG & chu ki
4-5. Pé giai thich cho qué trinh chéng thoai
hoa nay, ching t6i cho rang khi b6 sung GG
vao tinh bot, GG khong boc bén ngoai cac hat
tinh bot nhu XG ma chiing hinh thanh céu triic
mang bén ngoai hat tinh bot. Vi thé, cac hat
tinh bot co thé truong né tu do, hép thu nudc
nhiéu hon va dinh d6 nhét duge ting 1én dang
ké[5]. Vi thé, khi dugc 1am lanh — tan gia, dén
chu ki tht 4-5 thi cac lién két giira cac phan tir
gum cling nhu AM véi nude bi phd huy.Nude
bi tach ra nhiéu hon lam cho d6 tach nuéc &
2 chu ki cudi nay tang 1én nhiéu hon cac chu
ki trude. Két qua nay phu hop véi nghién ciru
cua Chaisawang, M., & Suphantharika, M.
(2005) trén tinh bot san cation 6% vai viée bd
sung 0.35% GG va XG.

Nghién ctru ctia chtng toi cho thay viéc
b6 sung 0,4% XG s& c6 tac dung tot nhat dén
su 6n dinh ciu tric caa gel tinh bot sén thong
qua viéc lam giam luong nudc tach ra qua céac
chu ky lam lanh — tan gia.

3.2 Anh huwéng ciaa cac loai gum dén do
duc ctia dung dich nuéc tach ra sau
qua trinh ly tam
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Hinh 4. Anh huong cua XG lén do duc cua nuoc
tach ra tie gel tinh bot san (2% w/, ) qua 5 chu ki
lam lanh —tan gia.
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Hinh 5. Anh huong cua GG lén do duc cua nuoc
tach ra tur gel tinh bot san (2% w/, ) qua 5 chu ki
lam lanh —tan gia.
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Hinh 6. Anh hwong cua CRGN lén do duc
cua nuwoc tach ra twe gel tinh bot san (2% w/ )
qua 5 chu ki lam lanh —tan gia.

Thong qua do duc cua lugng nude tach
ra khi ly tim cac mau gel tinh bot sin sau céc
chu ky 1am lanh — tan gia chung ta c6 thé wéc
luong duogc lugng amylose va amylopectin
tach ra tur gel tinh bot. Két qua do dg duc dugc
thé hién trén cac hinh 4, 5 va 6. D6i v6i mau
tinh bot khong bd sung gum, dJ duc cua nudc
tach ra sau mdi chu ki ting dan & chu ki 1-3,
va giam dot ngodt & chu ki 4-5. C6 su thay do6i
trén 1a do ¢ chu ki 1-3, d6 duc chu yéu 1a do
lién két ciia amylose (AM) véi nudc gay ra.
Khi hd hoéa, cac phan tir AM c6 cdu tric da
s6 12 mach thang nén s& dé& dang tao lién két
v6i nude va lién két nay khong bén vi AM chi
c6 tac dung dong lai va két tinh mot thoi gian
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ngin trong gel tinh bot.[27] .Vi thé, khi ly tAm
tach nudc, AM s€ theo nudce di ra ngoai lam
cho nudc bi duc. O chu ki 3, d6 duc ting 1én
dang ké. Nguyén nhan chinh 1a do cac phan
tu amylopectin (AP) thoat ra theo nudc gay
ra. Vi trong tinh bot sdn, ham luong AP nhiéu
hon AM. Nhiing thay d6i lau dai xay ra trong
qua trinh luu trit cta gel tinh bot c6 thé 1a do
cac AP gay ra[12]. O chu ki 3, cic phan tir AP
bi thodi hoa va bi rira trdi ra ngoai hat tinh
lam bdt lam nudce tach ra duc hon cac chu ki
dau. Bén chu ki 4-5, lac nay lién két gitra AP-
nude bi pha huy. Pong thoi d6 nhdt cia dung
dich giam dang ké din dén khi ly tam, AP s&
ling xu6ng nén khi ly tim, AP s& khong theo
nudc tach ra ngoai. Vi vay, dung dich ly tam
s€ trong hon. B¢ duc cia lugng nudc tach ra
sau ly tim ctia hai mau tinh bot c6 bd sung XG
va GG giam dang ké so voi cac mau tinh bot
khong c6 bd sung gum va c6 xu hudng thay
d6i gan gidng nhau. Viéc bd sung XG vao c6
hiéu qua hon GG trong viéc han ché cac phan
tir AM va AP tach ra ngoai. Diéu nay c6 thé
duoc 1y giai 1a do bd sung XG vao, chiing s&
hép phu 1én bé mat hat tinh bot, tao thanh mot
16p mang bao phu, siét chit bén ngoai hat tinh
bot lam han ché viéc rua troi cac phan tt AM
va AP. Con GG khong c6 xu hudng bao boc
toan bd hat tinh bot ma chi tao mdt 16p mang
bén ngoai nén cac phan tor AM va AP du bi
ngin can nhung van cé xu huéng theo nuée di
ra ngoai nhiéu hon. Mot s6 nghién ctru trude
cling cho thdy XG c6 tac dung lam 6n dinh
mang ludi gel tinh bdt trong qué trinh lam
lanh—tan gia, cu thé 1a chung lam tang do bén
gel [16]. Nghién ctru cta ching t6i cho thiy
do duc ctia nudc sau khi tach ra ciia mau tinh
bot bd sung 0.4% XG dat gia tri cuc dai ¢ chu
ki 4. Két qua dbi v6i viée bd sung GG ciing
trong ty nhung nudc tach ra c6 do duc thip
hon so v&i mau c6 bo sung XG. Nguyén nhan
1a do khi b6 sung XG trong mot thoi gian dai
s€ lam tang d§ nhét cua dung dich. Trong khi
do, GG chi lam dd nhét ting ¢ giai doan dau
[7]. Riéng i v6i dich tinh bot c6 bd sung
CRGN, két qua cho thay rang do duc thay dbi
khong dang ké so voi mau tinh bot nguyén
chat. Diéu nay c6 thé 1a do khi b sung CRGN
vao tinh bot, cac ion SO,* trong cAu tric cua

CRGN sg day cac ion OH- ctiatinh bot do cling

dién tich din dén viéc khong thé tao gel véi

tinh bot.Nén CRGNkhong co6 tac dung trong

viéc chéng thoai hoa cho tinh bot.

3.3 Anh huong ciia cac loai gum dén kha
niang bi thiy phan béi enzyme alpha
amylase ciia gel tinh bt sin
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Hinh 7. Anh huong ciia XG lén mirc  thiy
phdn cua gel tinh bot san (2% w/, ) qua 5 chu
kilam lanh —tan gia
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Hinh 8. Anh huong ciia GG 1én mirc dé thiy
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Hinh 9. Anh huong ciia CRGN [én mike dé
thiy phan cua gel tinh bot san (2% w/, ) qua 5
chu ki lam lanh-tan gia.
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Alpha amylase da duoc sir dung dé thuy
phan cac miu gel tinh bt sdn sau cac chu ky
lam lanh — tan giad. Thong qua lugng duong
khtr sinh ra sau qué trinh thiy phén, c6 thé
biét duwoc mire do thoai hoa cla tinh bot. Béi
vi, mot trong nhirng diu hiéu cua sy thoai
hoa tinh bot d6 1a sy chdng lai viéc thuy phan
bang acid hodc enzyme (vi du o-amylase,
B-amylase, glucoamylase va pullulanase) [4,
6,19,25,30]. Trong giai doan dau cia qué trinh
thoai héa, kha ning chdng lai qua trinh thuy
phan tinh bot bang enzyme thay doi theo ty 16
tinh bt bi thoai hoa.

Két qua thity phan dugc thé hién & cac
hinh 7,8,9. Péi v6i mau tinh bot khong bd
sung gum, lugng duodng sau qua trinh thuy
phan giam di dang ké sau mdi chu ki 1am lanh
— tan gia. Hién tugng nay la do qua mdi chu ki,
gel tinh bot dan yéu di (co ché duoc giai thich
¢ 3.1 va 3.2). Ham lugng nudc tach ra ngay
cang nhiéu hon. Cac phan tir AM va AP co
khuynh huéng két tinh lai, nén enzyme 0- am-
ylase kho tan cong vao. Pidu nay gian tiép cho
thiy qua mdi chu ki thi luong tinh bot bi thoai
hoa ciing ting 1én rat nhicu. Két qua nay phu
hop v&i nghién ctru trude day Berry (1986);
BjoErck, Nyman, Pedersen, Siljestrom, Asp
& Eggum, (1987); Matsukura, Matsunaga &
Kainuma, (1983); Ring, Gee, Whittam, Or-
ford & Johnson, (1988); Sievert & Pomeranz,
(1989).

Hinh 7, hinh 8 va hinh 9 ciing cho thay
mau tinh bot c¢6 bd sung XG & chu ki 1 ¢o
luong duong sinh ra thap hon mau khong bd
sung XG. O chu ki 2-3, lugng dudng sinh ra
lai cao hon va c6 khuynh hudéng giam & chu
ki 4-5. Mau tinh bot ¢6 bo sung GG ciing ¢o
khuynh hudng tuong tu nhu XG. Nguyén nhan
la do tac dong cua cac gum 1én cac hat tinh
bot, 1am ngin can sy tin cong clia enzyme 1én
cac hat tinh bot. Vi thé nén & chu ki 1 cua qua
trinh 1am lanh — tan gi4, cdc enzyme tan cong
vao cac phan tr AM va AP ctia mau tinh bot
nguyén chit ma khong gip phai su tré ngai
nao.Trong khi d6, & cac mau bd sung gum,
cac mang gum bén ngoai hat tinh bjt gay can
tré sy tAn cong cua enzyme, nén luong duong
sinh ra ¢ giai doan nay it hon. Pén chu ki 2-3,
cac lién két giita gum-tinh bot bit dau yéu di
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nén 16p mang gum bao boc bén ngoai hat tinh
bt gidin ra tao diéu kién cho enzyme tan cong
vao céc phan tr AM va AP. Lugng duong sinh
ra & giai doan nay ting 1én dang ké. DPén chu
ky 4-5, lac ndy cac phan tir AM va AP dan
bi thoai hoa nén lugng duong sinh ra duong
sinh ra sau thity phan giam dan. Mau tinh bot
¢ bo sung GG c6 luong duong sinh ra ¢ chu
ki 1 16n hon mau c6 bd sung XG, & cac chu
ki sau lai it hon. Nguyén nhan xuét phat tur
co ché tiép xtic cua hai loai gum nay 1én tinh
bot khac nhau. Nhu da giai thich ¢ phan 3.2,
khi b6 sung gum vao thi cac phan tor XG s&
tao 16p mang quén chat hat tinh bdt lai, trong
khi d6 cac phan tir GG chi tao thanh mét 16p
mang bén ngoai chtr khong siét chit nhu XG.
Chinh vi thé nén & chu ki 1, cac enzyme d&
dang tin cong vao cac phan tr AM va AP cua
mau tinh bot c6 bd sung GG hon mau co bd
sung XG, din dén lugng duong sinh ra nhiéu
hon. Tuy nhién,ciing vi co ché ndy ma & cac
chu ki sau, mdt phén cac phan tu tinh bdt cua
mau bo sung GG bi thodi hoa hon miu co bd
sung XG, nén ham lugng duong sinh ra ¢ cac
chu ki tiép theo giam dan va it hon so v6i mau
¢6 bd sung XG.

Riéng ddi véi mau tinh bt ¢ bd sung
CRGN, ham luong duong khur sau khi thuy
phan khong khac biét so voi mau khong bo
sung gum. Hon nira,& chu ki 4-5, lugng duong
khtr sau thiy phan cua cac méu tinh bot bd
sung 0,3% va 0,4% CRGN thap hon méu tinh
bot ddi chimg (diéu nay da duoc giai thich &
muc 3.2).Vi thé, cac phan tir tinh bot cang dé
bi thoai hoa hon mau khong bo sung gum.

Nghién ciru vé mutc do thuy phan cia
tinh bot cho thay gel tinh bot dugce bod sung
XG va GG ¢ hai nong d6 0.3% va 0.4% thi
lugng duong khir sinh ra 16n nhat, dic biét 1a
mau c6 b sung 0,4% (w/_) XG.

4. KET LUAN

Két qua tir cac thi nghiém vé do tach
nudc, do duc va mure d6 thuy phan cua tinh bot
sau cac chu ki 1am lanh — tan gia cho xanthan
gum va guar gum c6 kha nang chéng lai hién
tuong thodi hoa gel tinh bt san. Carrageen-
nan hau nhu khong co6 tac dung chéng thodi
hoéa gel tinh bt san trong phuong phap va
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diéu kién thi nghiém nay. Vi¢c bd sung 0.4%  bot san rd rét nhat thong qua viéc on dinh cau
xanthan gum c6 tac dung chong thoai héa tinh  tric gel tinh bot san.
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