Tap chi Khoa hoc - Cong nghé Thuy san S6 1/2019

THONG BAO KHOA HOC

ANH HUONG CUA CMC, NHIET PQ VA NONG PQ AGAR DEN PQ NHOT
CUA DUNG DICH, PQ CUNG GELAGAR

EFFECT OF CMC, TEMPERATURE AND AGAR CONCENTRATION ON VISCOSITY OF
AGAR SOLUTION, HARDNESS OF AGAR GEL
Dinh Vin Hién', Nguyén Thi Thanh Thity?
Tran Thi Huyén? Nguyén Trong Bich?
Ngay nhan bai: 5/11/2018; Ngay phdn bién thong qua: 13/11/2018; Ngay duyét dang: 1/3/2019

TOM TAT

Agar, mét polysaccharide dirge chiét tach tir lodi rong dé va cé nhiéu trong ho rong cdu chi vang — ¢é
khd nang nuéi trong véi san lwong I6n tai Viét Nam. Agar dwoc tmmg dung nhiéu trong cong nghé thiee pham va
mot 6 linh viee khac. Chung dwoc dung nhw mot phu liéu tao nhot, tao dac, tao gel, nhii héa va on dinh hé thuc
phdm. Viéc nghién civu trang thdi, dg nhot ciia dung dich agar hay d¢ cimg ciia gel agar duwi anh hwéng cia
Sodium carboxymethyl cellulose (CMC), nhiét dé va nong dé agar lam co sé khoa hoc cho viéc irng dung c6
hiéu qua agar trong nhiéu linh viee ciia cude song. Trang thdi ciia dung dich agar dwoc khdo sdt trong khodng
nhiét do 5+60 °C, no phu thugc vao nhiét do hinh thanh cdu tric cing nhw né‘ng do agar co trong dung dich.
Dung dich agar hinh thanh trang thai gel ¢ nong do 0,2% tai nhiét dp phong nhung nhiét do tao gel c6 thé trén
45 °C néu nong dé agar trén 1%. CMC bé sung (0,1+ 1%) hé tro dung dich agar tang dg nhot khi ting 1y 1é
CMC thém vio. Gel agar hinh thanh ¢ nong do cao va nhiét dé thap cé d bén cao duwoe thé hién & két qua do
d¢ cing, khi nong dé agar tang lén 5 lan thi lc cdt tang 4=5 lan va lyc dam xuyén tang 7+9 lan, diéu nay phu
thudc vao nhiét d¢ qud trinh hinh thanh gel. Phwong phdp quan sat, xdc dinh dg nhot dong hoc, g ciing bang
cde phan tich luu bién hoc dwgc sik dung trong nghién ciru nay.

ABSTRACT

Agar, a polysaccharide extracted from red seaweed and especially in Gracilaria verrucosa — has good
growing possibility in large quantities in Vietnam. Agar is widely used in food technology and some other fields
as a viscous agent, thickness, emulsifier and food stabilizer. The study of the state, viscosity of the agar solution
or hardness of the agar gel under the influence of Sodium carboxymethyl cellulose (CMC), temperature and
agar concentration (Ca) provides the scientific basis for the effective application of agar in the fields of life.
The state of agar solution was investigated in the range of 5+60 °C, depended on the temperature of the
structural formation as well as Ca contained in the solution. The agar formed a gel at Ca = 0.2% at room
temperature, but the gelling temperature can be above 45 °C if Ca was above 1%. CMC (0.1+1%) made
increase the viscosity of the agar solution when increasing the added amount of CMC. Agar gel was formed
at high concentration and low temperature that had a high gel strength, which was shown in hardness results
when the Ca increased 5 times, the cutting force increased 4+5 times and the penetrated force increased 7+9
times, depending on the temperature of the gelation process. Visual observation, dynamic viscosity, hardness
measurement by rheological analysis were used in this study.
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I. PAT VAN DE

Rong bién 1a ngudn nguyén liéu co gia tri
dinh du:ong cao, c6 kha nang cung cap cac
khoang chat dac biét 1a cac nguyén t6 vi luong,
nhidu axit amin can thiét cho co thé, nhiéu
loai vitamin, cac cacbohydrat ddc trung va cac
chat ¢ hoat tinh sinh hoc cao. Pic biét trong
cac loai rong bién thi rong d6 c6 cac loai keo
rong nhu agar, carrageenan... c6 kha nang tao
gel dong rat tot c¢6 thé ing dung vao cac nganh
cong nghiép thuc pham, y hoc, sinh hoc...
(Tran Thi Luyén va cong sy, 2004). Trong cic
loai rong do hién nay thi rong cau chi vang
(Gracilaria verrucosa) dang 1a d6i tuong dugc
ngudi dan quan tim vi dé trdng, it méac bénh va
¢6 thé két hop trong rong vé6i viée nudi trong
thity san khac ma khong anh huéng gi dén cay
rong. Dic biét thanh phan chinh trong rong cau
chi vang 13 agar, agar 1a mot trong cac chit phu
gia dugc str dung nhiéu trong thuc pham voi
vai tro 1a chét tao gel, tao nhdt, tao ddc, nhi

0a,... (Saha va Bhattacharya, 2010).

Agar 1a mot polysaccharide dugc chiét tach
chu yéu tir loai rong do thudc ho rong ciu chi
vang (Humm, 1962; Chirapart va cong su,
1995; Suzuki va cdng su, 2001; Praiboon va
cong su, 2006). Agar tdn tai trong thanh té bao
clia tao agarophytes chu yéu ¢ dang mubi canxi
ctia n6 hogc hdn hgp mudi canxi va magie. Day
1a hdn hop cac polysaccharide gdm hai thanh
phan chinh 13 agarose (mot polyme trung tinh)
va agaropectin (mot polyme sunphat tich dién)
(Lahaye & Rochas, 1991).

Tai Viét Nam, cac ngh1en ctru chu yeu tap
trung vao phan loai, nudi trong va bao vé ngudn
loi rong (Nguyén Xuan Hoa va cong su, 2013;
Nguyén Thi Thanh Thuy, 2013) hay nghién ctru
tach chiét agar (Tr?m Thi Luyén va cong su, 2004)
ma chua ¢ nhiéu nhitng nghién ctru chuyén sau
nao dugc cong bd vé su hinh thanh trang thai,
tinh cht luu bién ciia dung dich agar. Dé sir dung
¢6 hidu qua ngudn ché phim agar ciing nhu nham
da dang hoa san pham tir ngudn agar nay thi viéc
phén tich cac tinh chit hoa 1y ciia ching 1a rat
quan trong. Mot trong céc tinh chét quan trong
clia agar chinh 13 tinh chét luu bién lién quan dén
su chay va su bién dang cuia vat chét dudi tac

dung ctia ngoai luc. Viéc nghién ctru luc cat, dam
xuyén gitip hiéu rd hon vé do ctng cia gel agar
nguyén chét cho cac img dung trong cong nghé
thuc pham hay cac linh vuc khac nhu lam moéi
truong nudi cdy vi sinh, hay cac san phdm ma
agar 1am chét nén,... (Banerjee & Bhattacharya,
2012; Kihara K, 1986).

Trang thai cua agar cling nhu d¢ nhdt cua
dung dich agar hay do clng cua gel agar phu
thudc vao nhiéu yéu to nhu nong do agar, nhiét
dd, cht dong tao gel, mudi,. .. (Whyte, Englar,
& Hosford, 1984); & nghién ctru nay chung toi
tap trung xem xét anh huong ctia nong do agar,
CMC hay nhiét do dén su hinh thanh trang thai
ctia dung dich agar, 6 nhét hay d bén dong
két cua gel agar.

IL. POI TUQNG, VAT LIEU VA PHUONG
PHAP NGHIEN CUU
1. Vit liéu

Agar 1a san pham thuong mai cta cong ty
TNHH Hai Long dugc san xuat tai Hai Phong,
Viét Nam. L6 san phérn su dung duoc san Xudt
ngay 18/01/2017 va co6 han st dung 3 nam.

Sodium carboxymethyl cellulose (CMC)
duoc mua tai cong ty TNHH Tam Hung, do
Tho Nhi Ky san xudt va duge nhap khau bai
cong ty TNHH Vinh Nam Anh.

2. Phuong phap nghién ciru va xir Iy s6 liéu
2.1. Phwong phdp quan sdt trang thdi cia
dung dich agar

Chuan bi: Dung dich agar & cic nong do
(0,01; 0,02; 0,05; 0,07; 0,1; 0,2; 0,3; 0,4; 0,5;
0,6;0,7; 0,8, 0,9; 15 2; 3; 4; 5; 6; 7; 8%) dugc
chura trong ong nghiém nap kin c6 duong kinh
1,5 cm, cao 12 cm v6i khoi luong dung dich
agar 1a 10 g duoc giit trong bé 6n nhiét c6 nhiét
d6 95 °C trong khoang thoi gian 15 phut. Dé
tang kha nang hoa tan, mau duoc lic déu baoi
méy lic MS2 Minishaker véi toc d§ 2200 vong/
phut. Sau d6 mau dugce dem quan sat trang thai
0 cac nhiét do khac nhau (60 °C + 5 °C).

Dé tién hanh quan sat mau dugc dit trong
bé 6n nhiét & 60 °C, sau d6 tién hanh giam dan
nhiét do xuéng 5°Cvéibudc nhay 1 °C, ¢ moi
nhiét d§ gitt nhiét trong 60 phut 1ol quan sat.
Ghi nhan trang thai, nhiét d¢ tao gel ciia dung
dich agar (Hinh 1).

TRUONG DAI HOC NHA TRANG o 23



Tap chi Khoa hoc - Cong nghé Thuy san

S6 1/2019

Gel

Hinh 1: Miu dung dich agar ¢ cic ndng dd (0,01+5%) dworc giir trong 60 phiit tai 5 °C

2.2. Phwong phap xdc dinh dj nhot ciia dung
dich agar khong cé va co CMC

Do nhét duoc xac dinh biang may do do
nhét Brookfield Viscometer LVDV 1 — Prime
(Hoa Ky). Mau long duoc rét vao dng chira
mau, dit vao bé on nhiét (Circulator Bath TC
502) cua may Brookfield tai tirng nhiét d do
(5, 10, 20, 30, 40 va 50 °C) trong 20 phut, khi
nhiét @6 mau 6n dinh tién hanh do mau véi cac
dau do thich hop (s6 61 hodc 62) ¢ toe d6 quay
ctia dau do 5, 10, 20, 50 va 100 vong/phut.

Chudn bi dung dich agar: Agar & cac ndng
do6 (0,01; 0,02; 0,05; 0,1; 0,2; 0,5; 1%) duoc
hoa tan tai nhiét d¢ 95 °C trong khoang thoi
gian 15 phut roi tién hanh do d¢ nhét cac mau
long (dugc xac dinh & phan quan sat trang thai
tai cac nhiét do khac nhau) tai nhiét do do.

Chudn bi dung dich agar c¢é bé sung CMC:
Agar & nong d9 0,1% dugc bd sung CMC véi
cac néng ds (0,1; 0,2; 0,3; 0,4; 0,5; 0,6; 0,7;
0,8; 0,9; 1%) dugc hoa tan tai nhiét dg 95 °C
trong khoang thoi gian 15 phit rdi tién hanh do
d0 nhdt tai nhiét do do.

2.3. Phwong phdp xdc dinh do cirng cia gel agar

Po d6 cing - Lyc dam xuyén va lyc cit
ctia gel (c6 dudng kinh 20 mm va chiéu day 15
mm) duoc xac dinh bang thiét bi do luu bién
Sun Scientific Rheometer CR-500DX (Nhat
Ban) voi cac dau do twong tmg 1a dau do sb
3 (10 mm) va s 10 c6 téc do di chuyén 1a 60
mm/phut.

Chudn bi gel agar: Sau khi agar duoc hoa
tan tai nhiét do 95 °C trong khoang thoi gian 15
phut ¢ cac n6ng d6 khac nhau (1; 2; 3; 4; 5%),
tién hanh rét khuon co nip day kin dé chéng
su bay hoi nudc (dai x rong = 10x7 cm) véi do
day mau 15 mm 1Ol gilr lanh ¢ cac nhiét do (5,
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10, 20 °C va nhi¢t d6 phong) trong 15 gid. Sau
d6 tao mau c6 hinh tru tron (duong kinh 20 mm
va chiéu cao 15 mm) bang cach ding duc tron
rong inox (duodng kinh trong 1a 20 mm) c6 canh
sdc duc khéi gel agar dd duoc chuén bi trong
khuon. Cac mau gel agar dugc tién hanh do luc
dam xuyén va lyc cit bang thiét bi Rheometer
CR-500DX tai nhi¢t do phong.

2.4. Phwong phdp xir Iy sé liéu

Céc thi nghiém dugc thuc hién 3 lan, két
qua thu duoc 1a gia tri trung binh cua cac lan
do. Xir Iy s6 liéu va v& biéu do6 bang phan mém
Sigmaplot 12.0.

III. KET QUA VA THAO LUAN
1. Sy hinh thanh trang thai ciia agar

Cac mau agar cé néng d06 khac nhau, duoc
quan sat trang thai sau khi dat trong bé 6n nhiét
lanh (Circulator Bath TC 502, Brookfeild). Két
quéa quan sat trang thai cic mau theo nong do
agar sau 60 phut ¢ cac nhiét do khac nhau dugc
trinh bay ¢ hinh 2.

Khi néng do tang thi nhié¢t do tao gel cua
agar ting theo, agar bat dau tao gel & ndong do
0,2% tai nhiét do 5 °C, khi néng do agar tang
tor 0,2+8% thi nhiét do tao gel tang tur 23 °C
dén 60 °C; dac biét kha nang tao gel cla agar
& ndng do cao trén 1% la rt 1on voi nhiét o
tao gel tang tir 54 °C dén 60 °C; con agar c6
ndéng do thap dudi 0,2% thi van ¢ trang thai
long ké ca & nhiét do thap (5 °C). Piéu nay
do khi ndng d6 agarose ting thi s6 lugng cac
tuong tac polyme-polyme hinh thanh cac xodn
dc tang (Arnott va cong su, 1974; Piculell &
Nilsson, 1989; Mao va cong su, 2017), dan
dén cac gel manh hon va duc hon khi quan sat
(Barrangou va cong su, 2000).

Ngoai ra, kha nang tao gel cua agar phu
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Hinh 2: Trang thai 16ng-gel (Sol-Gel) ciia dung dich agar & cac ndng d9 va nhiét d9 khac nhau

thudc vao nhiét d6 va nong do agar ban dau
trong dung dich (Whyte va cong su, 1984).
Khi dua nhiét d¢ 1én cao (16n hon 90 °C), agar
tré thanh pha phan tan va nudc dong vai tro la
pha lién tuc do luc nay hinh thanh dang dung
dich bao gdm nhiing tiéu phan mixen, & gilia
mixen la phan tir agar. Khi ha nhi¢t d¢ xuong
th:?ip, cac hat mixen dugc bao boc xung quanh
mot 16p nudc lién két lai tao thanh gel dan
dén sy phan bd lai dién tich trén bé mat cua
nhitng hat mixen. Khi tao gel, cac cdu ndi
hydro 1am ting tinh bén viing cua cdu tric
mach agar, chéng lai sy phan ly cua hdn hop
dich khi tang nhiét d0 qua manh. Bén canh
do, lién két B -1, 4 d& bi phan cat boi axit va
tao thanh cac agarobiose (Whyte va cdng su,
1984). Agarobiose lam cho agar trong moi
truong nudc ¢d kha nang tao gel.
2. Anh huéng ciia nhiét do va ndng do agar
dén d nhét cia dung dich agar

Do nhdt cua dung dich agar (0,01; 0,02;
0,05; 0,1; 0,2; 0,5; 1%) duoc xac dinh & cac
nhiét d¢ khac nhau (5, 10, 20, 30, 40 va 50 °C).
Két qua do d6 nhét tai toc d6 quay cua diu do
la 50 vong/phut dugc trinh bay ¢ hinh 3.

Khi ha nhiét do tir 50 °C xudng 5 °C thi

d6 nhét cua dung dich agar ¢ tat ca cac nong
d6 déu tang, cu thé & ndng do agar 0,01% do
nhot ting tir 2,7 dén 42 mPa.s. Két qua do ciing
chi ra ¢ cung mot nhiét do, néng do agar tang
thi d0 nhdét cling tang theo. O nhiét dd 50 °C,
khi nong d6 tang tir 0,01 dén 1% thi d6 nhét
tang tur 2,7 dén 510 mPa.s, d6 nhét co su tang
dot ngot khi nong do agar trén 0,5% do gan
ving nhiét do tao gel (Hinh 2), do d6 c6 su
dinh hudng sap xép céac chudi polysaccharide
thanh cac xoan don hay kép dé hinh thanh gel
khi dat t&1 nhiét do va néng dd t6i han tao gel
(Cp (Amott va cong su, 1974; Whyte va cong
su, 1984; Matsuo, Tanaka, & Ma, 2002). Gidi
han nong do tao gel giam dan khi nhiét d¢ ha
xudng, vi du tai 43 °C, C,=0,5% vatrén 0,1%
khi ha nhiét do xuong ducn 20 °C. Cac dung
dich agar hinh thanh ciu tric gel néu ndng do
16n hon Cg, vi thé khong thé do duoc do nhat
ctia dung dich agar ¢ nhitng ndng do nay.

Do nguyén li¢u agar st dung trong nghién
ctru 1a hdn hop chira agarose va agaropectin
nén khi ting ham luong agar dong nghia véi
viéc taing ham luong agarose, do d6 két qua
nghién ctru ¢ thé so sanh vai cac nghién ciru
vé agarose. Su bién doi do nhét cua agar co xu
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Hinh 3: P nhét clia dung dich agar ¢ cic nong do va nhiét @9 khac nhau

hudng tuong tu nhu két qua nghién ciru cua
Emiliano Fernandez va cong su (2007) vé do
nhdt clia agarose, nhom tac gia da chi ra riang
d6 nhot ting theo nong do dung dich agarose, &
nong do thip do nhét khong thay doi nhung khi
giam nhiét do xubng khoang 38+40 °C thi do
nhot ting 1én vi sy két hop ctia soi agarose gan
ngudng tao dong (Emiliano va cong sy, 2007).
Két qua nghién ctru ciing pht hop véi nghién
citu cua Lyudmila K. Asyakina va cong su
(2016), d6 nhét ctia dung dich agar ting tuyén
tinh v&i ndng do agar (Lyudmila K. Asyakina,
2016). Piéu nay duoc giai thich 1a do sy hinh
thanh céc soi xodn kép cua chudi agarose duoc
hd tro boi sy hinh thanh lién két hydro trong
phén tu (Tako & Nakamura, 1988; Lahaye &
Rochas, 1991). Céc lién két nay 6n dinh cac
X04n kép va tang do chic cua chudi. Mit khac,
su két hop cua cac xoan kép agarose duoc hd
trg boi lién két hydro lién phan tir lam gel hoa
dung dich agarose ciing dan dén sy gia tang do
nhot (Tako & Nakamura, 1988).
3. Anh huwéng cia CMC dén d9 nhét cia
dung dich agar

Hinh 4a trinh bay anh huong ciia CMC dén
dd nhot cua dung dich agar 0,1% dugc do tai
tbc d6 quay cua dau do 1a 50 vong/phut. Két
qua cho thdy CMC giup do nhét ciia dung dich
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agar 0,1% tang lén déng keé, dac biét khi nong
d6 CMC (CCMC) bd sung trén 0,5% boi vi
ban chat CMC 1a mét polyme duoc tmg dung
lam tang d6 dac (Vicki Deyarmond, 2014). Do
nhét ciia dung dich agar ting manh tai nong
do tiém can gidi han néng do tao gel do su sép
xép lai cac phan tir polyme theo trat tu va c6
su twong tac véi mach agar nhd cac cau (lién
két) hydro (Arnott va cong sy, 1974; Saha &
Bhattacharya, 2010). Tai 5 °C, d6 nhét cua
dung dich agar 0,1% c6 bd sung 0,1% CMC
1a 115 mPa.s ting 1én 286,7 mPa.s néu thém
0,5% CMC va 443,2 mPa.s néu thém 0,6%
CMC (Hinh 4a). Su thay ddi d6 nhét cua dung
dich agar ciing dugc khao sat tai nhidu ndng
d6 CMC va ¢ nhiéu nhiét d6 khac nhau (5, 10,
20, 30, 40 va 50 °C), két qua do do nhét cua
agar 0,1% thu dugc c6 xu hudng tuong tu.
Bén canh do, nhiét do ciing anh hudng dén
dd nhot cua dung dich agar co b6 sung CMC
(Hinh 4b). Két qua do chi ra ring & cing mot
nhiét do, vi du ¢ 50 °C, d6 nhot cia dung dich
agar 0,1% tang tor 12,2 mPa.s 1én 25,4 va 56
mPa.s khi thém lan luot 0,1 va 0,5% CMC. Hay
khi gidm nhiét d¢ tr 50 °C xuéng 20 °C, do
nhot co su tang dot ngdt va co gia tri do tuong
ung la 60 mPa.s (0,1% agar); 85,8 mPa.s (0,1%
agar + 0,1% CMC) va 196,6 mPa.s (0,1% agar
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+0,5% CMC) (Hinh 4b).

Nhu véy, ¢6 sy anh huong dang ké cua
CMC va nhiét d6 dén d¢ nhot cta dung dich
agar 0,1%. Sy anh huéng nay duoc thé hién
r0 khi tang ham lugng CMC thém vao hay do
nhét duge do ¢ nhiét do thap.

4. Anh huong ciia ndng dd va nhiét do dén
lwe cit va lwe dAm xuyén ciia gel agar

Mau gel agar dugc chuin bi dugc chira
dung trong thiét bi kin dé tranh mét nudc va
dat trong tu lanh kiém soat nhiét do béng bo
diéu khién Dixell RC60 & cac nhiét d¢ 5, 10,
20 °C va nhiét do phong trong khoang thoi
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gian 15 gid dé on dinh cdu tric. Lyc cit va
lyc ddm xuyén la hai dai lugng dung dé danh
gia do ctng cua gel agar, két qua do luc cit va
lyc dam xuyén cua gel agar dugc trinh bay ¢
hinh 5.

Tir biéu dd két qua hinh 5, ta thay trang thai
clia gel agar bén chic hon khi ting nong do
agar hay gel hinh thanh ¢ nhiét d6 thap hon.
Gel agar duoc hinh thanh & 5 °C thi lyc cit va
luc dAm xuyén cua agar cao nhat va ching ting
theo viéc ting dan nong do agar trong dung
dich, khi néng do tang 5 lan thi luc cit tang
khoang 45 1an (Hinh 5a), trong khi d6 lyc dim
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Hinh 5: Luec cit (a) va lre dAm xuyén (b) ciia gel agar theo ndng dd va nhiét do
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xuyén ting 7+9 lan (Hinh 5b). Cu thé ¢ nong
d6 agar 1% luc cét tang tir 0,08 N (nhiét do
phong) dén 0,22 N (5 °C), con lyc dam xuyén
tang tu 0,97 dén 1,34 N; twong tu cac néng do
agar khac. Két qua do ciing chi ra & cing mot
nhiét d¢ hinh thanh gel, nong d6 agar cang
cao thi lyc cit va lyc ddm xuyén cang 16n. Vi
du ¢ nhiét 6 phong, khi ndng do ting tir 1 dén
5% thi lyc cat tang tir 0,08 dén 0,56 N; con
lyc dAm xuyén tang tir 0,97 dén 7,25 N. Nhu
da trinh bay ¢ trén (Hinh 2), dung dich agar
1% s& hinh thanh trang thai gel khi nhiét d¢
ha xudng 48 °C sau 60 phut, va nhiét d6 hinh
thanh trang thai gel s€ cao hon (60 °C) khi
ting nong do agar trong dung dich (dat 5%).
Nhu vay ¢ nong do agar thap hay nhiét do cao
thi sy sap x&p trat ty chu01 polysaccharide s&
cham chap, xuét hién xodn do6i va it xoin ba
nén luc cat va luc ddm xuyén cua gel agar s&
thip hon cia gel khi mat d6 polyme ting 1én
(ndng do tang); cling nhu gel agar hinh thanh
o nhiét @0 thép hon (Arnott va cdng su, 1974;
Lahaye & Rochas, 1991; Matsuo va cong su,
2002). Viéc tang lyc cit thap hon viéc ting
ctia lyc dam xuyén cua gel agar thé hién trang
thai gel agar la gel cting va gion. Pay cling la
nguyén nhan giai thich tai sao ¢ sy khac biét
vé luc cit cua gel agar 6 cac nhiét do hinh
thanh gel (cung mdt nong do agar trong dung
dich) (Hinh 5a); hay khong cé su khac biét vé
gia tri do lwc dam xuyén d6i voi gel agar 1%
trong khi sy khac biét 13 rd rang d6i voi gel co
nong do agar 4 hay 5% (Hinh 5b).

TAI LIEU THAM KHAO

Tiéng Viét

Két qua nghién ctru c6 xu hudng gidng véi
két qua nghién ctru cia Whyte va cong su da
nghién ctru gel agar c6 nong do 0,25+2% cho
d6 bén gel tang tir 4,8 dén 968 g (Whyte va
cong su, 1984); Barrangou hoac Xiong va cong
sy nghién ctru trén déi twong agarose, gel co
ndng do agarose cao co chudi mém mai ngin
hon, n6 dudi dai hoan toan & dang bién dang
nho hon va do d6 dé v& hon (Xiong va cong su,
2005; Barrangou va cong su, 20006).

IV. KET LUAN

Nhiét d§, ndng d6 agar hay CMC bo sung s&
anh huong dén sy hinh thanh trang thai long-
gel ctia dung dich agar ciing nhu tinh chat luu
bién ciia chung. Kha ning tao gel/ hay do nhét
ctia dung dich agar ti 1& thuan véi nong do agar
va ti 1& nghich voi nhiét do; ndng do agar cang
cao thi kha nang tao gel/ d6 nhot cia agar tang
va nguoc lai kha nang tao gel/ 6 nhot cua agar
giam khi nhiét d¢ tang dan. Agar khong tao gel
& 5 °C néu ndng d6 dudi 0,1%; khi nong do
0,2% agar s¢ tao gel ¢ nhiét 3o 23 °C va nhiét
d6 tao gel cua agar ting trén 40 °C khi ndng
d6 agar trén 0,5%. Gel agar hinh thanh ¢ nong
d0o cao va nhiét do thép ¢6 dd bén gel cao, khi
nong d¢ agar ting 5 lan thi lyc cit ting 45 lan
va lyc dam xuyén ting 7+9 lan, mic do ting
phu thudc vao nhiét d¢ qua trinh hinh thanh
gel. Khi dugc bd sung CMC, d6 nhét cta dung
dich agar ting ty 1¢ thuan v6i nong d6 CMC
thém vao.
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