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TOM TAT:

Muc tiéu cta nghién ctru la danh gia dac
tinh Iwu bién cua dich chiét tir 14 Suong sém
(Tiliacora triandra); mét loai thuc phdm cé
nguén goc tir thuc vat va da duwoc st dung
rong rai tai nhiéu nwéc trong khu vire Péng A
va béng Nam A. Céc thi nghiém duoc tién
hanh dé xay dung duwong cong lwu bién cia
san phdm theo nhiét do. Két qua thi nghiém

chi ra rdng dé nhét cda djch swong sém
nhin chung phu hop véi mé hinh shear —
thinning. Céu truc gel cuia sdn pham dé
hinh thanh & nhiét do thdp va cé thé
duoc tdng cuong dé cimg béng céach bé
sung Ca2* va diéu chinh pH trong nhing
gidi han thich hop.

Tt khéa: luvu bién, polysaccharide gum, Suong Sam.

1. MO DPAU

Suong sam, tén quéc té 1a Tiliacora triandra,
la mot loai thuc vat day leo c6 ngudn gdc tir
Pong Nam A va Trung Qubc. Két qua phan tich
cho thdy 14 swong sdm chtra mot lugng dang ké
Beta carotene va khoang chat trong khi o am,
protein, xylan va uronic axit 1a thanh phan hoa
hoc chu yéu trong dich chiét tir swong sam [1].
Suong sam c6 rat nhiéu tng dung nhu 1am thao
dugc dé diéu tri bénh sét rét hodc 1a nguyén lidu
san xuit thubc ha sbt [2-3]. Tuy nhién, tng dung
quan trong va phd bién nhét cua suong sim van
1a sir dung nhu thyc pham chirc nang dudi dang
gel.

Mot s6 nghién ctru da duoc tién hanh dé cai
thién hiéu suét chiét tach cac polysaccharide

gum tir 14 swong sam, nhung nhitng hiéu biét vé
dic tinh Iuu bién cua dich swong sam van con
kha it. Mot s6 nghién ctru da dugc thyc hién boi
Singthong [1] véi muc tiéu tdi vu hoéa qua trinh
chiét tach cac dich suong sdm. Két qua nghién
ctru chu yéu danh gia anh huong cua nong do
dén d6 nhot cua san pham trong khi anh huéng
cia nhiét do duoc xem xét kha han ché. Cac
polysaccharide gum trong dich swong sam da
duoc xac dinh 1a dung dich tan trong nudc cua
xylan véi cac dudong don va axit uronic gin trén
mach nhanh. Nhitng hiéu biét han ché vé vai tro
cia cac thanh phan hoa hoc nhu cic gbc
cacboxyl trong nhitng chudi polysaccharide nay
lén dic tinh luu bién ciia dung dich suong sim
gy rat nhiéu kho khin cho viéc xdy dung va
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phét trién cac phuong phap nham diéu chinh do
nhét vat liéu theo cac yéu cau cua cong nghé san
Xuat.

Muc tiéu cua nghién ctru nay 1a danh gia anh
huong cua nhiét @6 1én d6 nhét va xay dung
duong cong luu bién cho dich suong sim & cac
mbc nhiét d6 khac nhau. Bén canh do, su hinh
thanh gel suwong sam ciing duoc khao sat dé
danh gia anh hudéng cta pH va céc cation hoa tri
2 1én d6 cing cua san pham.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu

La suwong saim dwoc mua tir chg & thanh phd
HG6 Chi Minh, rira sach véi nude dé loai hét chat
ban va cac 14 bi hu. Sau d6 1a dugc siy trong ta
sy (Memmert, Dic) & 60°C trong vong 3 gio
dé dat do am 0.25%. Nhiét do say duoc giir ¢
murc d6 vira phai dé han ché su bién tinh cua cac
hop chit trong 1a. Phan 14 sau khi siy dwoc nhao
v6i nudce & nhiét do phong (khoang 30°C) vai ti
1€ 14 : nude 1a 1:10 w/w. Ti 1€ nay dugc lya chon
dua trén céac thi nghiém tién kha thi (1:5, 1:10 va
1:20 w/w) dé dam bao dich chiét tir swong sim
hoa tan tdt trong nudc va c6 thé hinh thanh duoc
céu tric gel trong qué trinh khudy. H3n hop thu
dugc cho qua may loc chian khéng trugc khi
dugc khudy bang may khudy co diia (Velp, Y)
Véi toc do quay 400 vong/phut trong 45 phit dé
ddng hoa miu. Toc do khudy qua nho s& khong
ddng hoéa tét mau trong khi téc do khudy qua
cao s& lam hong ciu tric gel swong sam.

2.2. Phuong phap thi nghiém
2.2.1. Po @9 nhot

Do nhét dich swong sam duge xac dinh bai
may do d6 nhot RV-DVE (Brookfield, My),
dung spindle RV- 2. Nhiét do dung dich duoc
on dinh boi bé didu nhist WNB 10 (Memmert,
Puc). Ghi nhan sé liéu d6 nhét cua dich suong
sam va % Torque cua mdémen xodn trén truc
quay cua thiét bi do & cac tbe d6 quay khac nhau
(tir 0.3 dén 100 vong/phut) va cac nhiét do khac

nhau (30, 40, 50, 55 va 60°C). Ung sudt cit va
tbc do cat duge xac dinh theo phuong phap
Mitschika va Steffe [7-8].
2.2.2. Phén tich céu tric gel

Do cing cua gel suong sam duogc do bang
may phan tich céu tric TA.XT Plus (Stable
Micro System, My) Véi dau do dang xy lanh
duong kinh 4mm theo phuong phdp xuyén pha
mau. Tc d6 nén ép duoc Kiém soat & 1 mm/s va
bé diay miu 1a 40 mm. Thi nghiém duoc tién
hanh tai cic pH khac nhau (3 — 7) trong diéu
kién c6 bo sung hoic khong bo sung ion Ca?*.
2.2.3. Piéu chinh pH

pH dugc didu chinh bing CH3;COOH
0.002M va NaOH 0.025M, kiém tra gia tri bang
may Orion 2 Star (Thermo Scientific, M¥).
Tt ca thi nghiém duoc lap lai it nhit 3 lan.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia nhiét d9 dén dic tinh luu
bién

Két qua quan sat duong dic tinh luu bién
cta dung dich suwong sdm ¢ cac nhiét d¢ khac
nhau chi ra rang nhin chung d6 nhét dung dich
suong sam giam khi nhiét d6 tang va c6 su khac
biét dang ké giira cac ving nhiét do trén va dudi
40°C (Biéu db 1). O téc do cat thap (dudgi 10s™),
d6 nhot cua dung dich ¢ 30°C, 40°C cao hon
nhiéu 1an so véi do nhot & nhigt d¢ trén 40°C.
Diéu nay cho thay c6 sy thay doi trang thai luu
chat tai 40°C. Phan tich mdi quan hé gitra ung
Suit cét va tbc do cat cua dung dich & cac nhiét
d6 khac nhau (Biéu d6 2) chi ra rang duéi 40°C
dung dich suong sam thé hién dic tinh cua chat
long Newton; trong khi trén mirc nhiét do nay
dung dich tro thanh lwu chat phi Newton mang
dic tinh shear-thinning. Két qua nay phu hop
V6i 1y thuyét cua Ebringerova [4] vé dic tinh
dong chay cua cac dich xylan. Dya trén két qua
trong Biéu do 2, c6 thé thiy rang ung suit dan
hoi giam dang ké tir sau nhiét do 40°C. Hién
tuong giam tng suit dan hdi va sy bién déi dic
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tinh dung dich c6 thé dugc giai thich boi sy
tuong tac cta cac chudi polysaccharide trong
gum suong sam, tir d6 dan dén sy hinh thanh
céu tric gel & nhiét do thap. Gel swong sim kha

bén va rat dan hdi néu dugc bao quan & nhiét do
thap (dudi 30°C). Khéi gel bat dau chay & nhiét
do trén 40°C va chay long hoan toan khi nhiét
do 1én toi 60°C.
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Biéu dd 2. Puong cong luu bién cua dung dich swong sdm & cac nhiét do khac nhau

Duya trén cac sd liéu thuc nghiém, mot sé
phuong trinh duoc xdy dung dé mé ta dic tinh
lwu bién cua dung dich swong sam. Hai thong s
co ban bao gom chi sé d6 dic (k) va dic tinh
dong chay (n) dwoc thé hién trong bang 1: gié tri
k thu dugc tir thyc nghiém phu hgp véi mo hinh
Arrhenius (phuong trinh 1), con déc tinh dong
chay la mot ham nhiét d¢ (phuong trinh 2).

Phuong trinh 3 mé ta mdi quan hé gitra (ng suét
cit va tbc do cat cua dich swong sdm trong
khoang nhiét d¢ tir 40-60°C va su so sanh gitra
gia tri 1y thuyét va thuc nghiém dwoc thé hién
trong bang 3. Co6 thé thdy ring sai sb trong
khoang toc do cit tir 3-200 s 1a khong dang ké
trong khi d6 véi téc do cit trén 200s™ thi sai s6
1a kha 16n. Khi téc do cit cao, twong tac giira
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céc chudi polysaccharide trong dung dich khéng
du manh dé 6n dinh cu trac san pham. Do do,
chung chi hinh thanh dugc cac 16p mong va yéu
ma s€ trugt 1én nhau dudi anh hudng cua tng
suat. Do cac 16p nay khong 6n dinh, rat khé dé
xac dinh chinh xac d6 nhét cua dung dich trong
truong hop nay.

k = 10-10*88850/T (1)
n =-826.55/T + 3.0262 (2)
c= (10'10*e5772/T )* Y-SZG.SSIT +3.0262 3)

T: nhiét d6 (K); v: toc do cét (s1); o: tng suét
cit (Pa)

Bang 1. Thong s6 cua dong chay shear-thinning

Nhiét do (°C) K (Pa.s") n(-) R?
45 115.35 0.4185 0.99
50 84.15 0.4659 0.97
55 58.50 0.5356 0.99
60 33.01 0.5264 0.98
K: chi s6 d¢ dic
n. ddc tinh dong chay
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Biéu d6 3. So sanh gitra két qua Iy thuyét va thuc nghiém

3.2. Anh hwéng cia pH va sw c¢é6 mit cia cc
ion kim loai dén d¢ cirng cia gel swong sim
Mot trong nhitng yéu t6 chinh anh huéng
dén tinh chét cua gel 1a pH. Theo biéu d6 4, gel
swong sam chi bén trong khoang pH tir 3.6 dén
7.3 va dat d6 cang 16n nhat tai pH tir 4.2-4.4.
Céc thanh phan hoéa hoc cua gel suong sdm c6

thé 1a nguyén nhan chinh giy ra thay dbi dic
tinh gel dudi tac dong cua pH. Boi vi thanh
phan chinh ciia cic gum nay la cc heteroxylan
gom mach chinh 1a chudi D-xylopyranose lién
két nhau boi cac lien kétB(1-3) va p(1-4)
glycosidic [1]. Thong thuong céc heteroxylan
dang nay la cic polyme khong tan trong nugc
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do ¢6 su hién dién cua céac cau trac dang duong
thang [4] va vi thé khong chiu tac dong cua viéc
diéu chinh pH nhung xylan trong swong sam la
dang tan trong nudc boi vi nhanh ciia nd ¢ gin
cic gbc wa nudc nhu arabinosyl va axit
galacturonic. Piéu chinh pH s& lam anh huong
dén su dién ly cac gbc carboxyl cua cac axit
uronic va néu pH qué cao, nhiing axit d6 s& bi
ion héa va do d6 giam kha nang hinh thanh gel
clia gum suwong sam. Khong giéng cac loai gum
khac nhu Ghatti va Tragacanth co thanh phan
mach chinh 1a cac axit uronic [5], céac
polysaccharide gum cua suong sdm cha yéu 1a
chudi xylan va tuong tac giira cac chudi nay lam
ching xoan d6i voi nhau tao thanh dang mang
ludi (hinh thanh gel). Két qua thu duoc tir thi
nghiém cho thay rang gel swong sam la dang bat
thuan nghich boi vi sau khi giam pH dén 3.6 dé
giam d6 nhét, d6 cing cua gel da khong thé tai
lap lai nhu cii khi phuc hdi lai ¢6 pH nhu ban
dau (pH = 4.2). Bén canh d6, két qua phan tich
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lyc ciing cho thiy gel swong sdm c6 cdu tric yéu
va kho phuc hoi sau khi chim dut tac dung cua
luc nén.

Theo két qua ghi nhan dugc & biéu dd 5, cau
trac gel swong sam c6 thé dugc on dinh bang
cach thém ion Ca?*. Trong diéu kién binh
thuong, sy hién dién cac chudi axit uronic gan ¢
mach bén gép phan ngin can sy két hop giira
cac chudi xylan. Do d6, mang lu6i xylan kha
yéu va gel khong bén. Khi dugc bd sung cac
cation 2+ nhu Ca?*, cac nhanh nay s& két hop
V6i Ca?*tao cac lién két chéo nhau va ting
cuong cac tuong tac ndi phan tu trong gel suong
sam; va vi thé, 1am cho gel bén viing va ciing
hon. Quan sat cic mau B2, B3 c6 thé thay duoc
rang d6 cing cua gel ting khi lwong Ca2+ cho
vao tang. Tuy nhién anh huéng cua viéc bd sung
Ca?* chi dung trong khoang pH nhét dinh boi vi
cac lién két chéo c6 thé bi pha hiy trong moi
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Biéu dd 4. Anh huong cua pH 1én do cing cua gel swong sam
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Biéu d6 5. Anh huéng ciia ndng do Ca2+ 1én do cung cia gel swong sim
(B1: khong thém Ca2*, B2: thém 10ml Ca(OH)2 0.0002M, B3: thém 10ml Ca(OH), 0.02M)

4. KET LUAN

Do nhot cta dung dich suwong sdm cé xu
huéng giam khi nhiét d6 tang 1én va c6 dang
shear — thinning trong nhiét do tir 40-60°C. Pac
tinh luu bién cua dung dich nay phu thudc vao
do cung cua gel suong saim ma dugc hinh thanh
do tuwong tac gitra cic chudi trong gum suong
sam. Gel nay 6n dinh & pH tir 3.6 dén 7.3 va dat
t6i da khi pH tir 4.2 dén 4.4. Gel suong sam 1a
dang bt thuan nghich va d¢ cimg gel ting khi
bé sung ion Ca?* dé hinh thanh céac lién két chéo

lam ting cudng cdu tric mang cua gel. Nghién
clru nay gitip hiéu thém vé dic tinh luu bién cua
dich chiét tir 1a swong sam va tinh chat cua
chung dudi anh huéng cia pH va mudi trung
tinh.

LO1 CAM ON: Nhém téc gid xin goi l6i cam on
dén tién st Phan Thé Pong, nguyén chii nhiém khoa
Cong nghé thwe pham, Pai hoc Nong Lim TP.HCM
vi nhitng dong gop ¥ kién qui bau cho nghién ciu

nay.
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Rheology of Yanang solution: Effect of
temperature, pH and divalent cation
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ABSTRACT:

The main objective of this work was to
study rheological properties of Yanang
(Tiliacora triandra) solution; a kind of food
that derived from plants is being widely used
in many countries in South East Asia and
East Asia. Experiments were conducted to
evaluate the impact of temperature on the
viscosity and then build rheological curves of
products. The results showed that viscosity

of Yanang solutions changes with
temperature in the shear - thinning
models. These solutions formed gel at
low temperature and gel strength can be
improved by adjusting pH and adding
Ca?* due to the presence of uronic axit
residues on the backbone of Yanang
gums.
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