s Khoa hoc K thuét va Cang nghé | Cong nghé sinh hoc cong nghidp, K thuét thyc phém va d6 ucng; Khoa hoc Nang nghiép | Cang nghé sinh hoc trong ndng nghiép, thily sin ~ DOI: 10.31276/VIST.66(12).60-64

Anh huéng ciia mot s0 yéu to dén trang thai va tinh chat lwu bién
cuia gelatin tach chiet tir da cd tra (Pangasius) & Viét Nam
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Tom tit:

Nghién ciru nay khéo sit anh hwéng ciia mot s6 yéu t6 nhu nhiét do, ndng do gelatin, mudi (NaCl, CaCl,) hay sucrose
dén trang thai va mot so tinh chét lwu bién (49 nhét, mé dun dan hoi) cia dung dich gelatin dwoc tach chiét tir da
¢4 tra (Pangasius) & Viét Nam. Day 12 nhirng yéu té cong nghé tic dong c6 znh hwong dén kha niing ing dung ciia
gelatin trong cong nghiép thwe phim. Két qua nghién ciru cho thiy, dung dich gelatin cé thé chuyén sang trang thai
gel & nﬁng dd 0,7% tai 5°C va nhiét do tao gel tang lén khi ting nf‘)ng do gelatin. (4] nhiét do trén 20°C, do nhot cia
gelatin tiing manh & ndng d9 trén 4%. Sucrose hd tro ting dd nhét va nhiét do hinh thanh gel ciia gelatin ting khi
nong d9 sucrose trén 10%, do nhot ting 1én khoing 4 lan khi ting ndng d9 sucrose tir 10 1én 30%. Trong khi d6 NaCl
hay CaCl, lai c6 tic dung nguwgrc lai, nhi¢t do tao gel va d§ nht cia dung dich gelatin giam khi ting ham luwgng mudi
trén 20 mM (NaCl), 10 mM (CacCl,).

Tir khéa: ca tra, dd nhét, gel, gelatin, mé dun dan hdi.
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Abstract:

This study investigates the influence of some factors, such as temperature, concentration of gelatin, salt (NaCl,
CaCl,) or sucrose, on the status and some rheological properties (viscosity, storage modulus) of gelatin solution
extracted from catfish skin (Pangasius) in Vietnam. These are the technological factors that affect the applicability
of gelatin in the food industry. The research results show that the gelatin solution can form a gel at a concentration
of 0.7% at 5°C, and the gelling temperature increases with increasing gelatin concentration. At temperatures above
20°C, the viscosity of gelatin increases strongly at concentrations of gelatin above 4%. Sucrose helps to increase the
viscosity and increase the gel-forming temperature of gelatin when the concentration of sucrose is above 10%; the
viscosity increases about 4 times when the concentration of sucrose increases from 10 to 30%. Meanwhile, sodium
chloride or calcium chloride has the opposite effect; the gelling temperature and the viscosity of gelatin solution
decreases when the salt content increases above 20 mM (NaCl), 10 mM (CaCl,).
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1. Dat van de

Gelatin dugc tach chiét tir nhiéu ngudn khac nhau nhu tir
dong vat trén can, thily san va chura nhiéu trong da, gan cua
dong vat [1-6]. Hién tai, ngudn gelatin duoc (mg dung trong
nhiéu linh vuc cong nghiép trong do c6 nganh céng nghiép
thyc pham, ma ngudn gelatin chu yéu tir dong vat [5, 7, 8].
Tuy nhién, gelatin tr dong vat vat trén can cd nhiing han
ché nén nhiéu linh vyc dang dinh hudéng sir dung gelatin c6
ngdn gdc tir dong vat thity san [6, 7].

Gelatin la mét protein chirc nang c6 tinh thuan nghich
nhiét [4, 9], c6 ing dung kha da dang va dong vai tro nhu
mot chat lam day, chat lam dic..., mdi ung dung doi hoi
gelatin phai c6 nhiing dic tinh hoa Iy khic nhau. Céc yéu to
anh hudng dén dic tinh hoa ly cua gelatin nhu nong do [4,
10], pH [6, 8, 11, 12] cac chét dong tao gel, duong [13-16],
hay c6 su xuét hién ciia cac mudi [3, 17-20]. M.V. Chandra
va c¢s (2013) [4] da chi ra nhiét do tao gel va nhiét do tan
chay ciia dung dich/gel gelatin 6,67% tach chiét tir xwong
ca nudc ngot thudc ho ca trdi (Cirrhinus mrigala) 1an luot
la 8°C va 17°C, trong khi d6 M.V. Chandra va cs (2015) [21]
lai xac dinh nhiét d6 nay cao hon (15°C va 25°C) ddi vai
gelatin tir viy ca chép Nam A. M6 dun dan hdi cua gelatin
tang khi nong do cua gelatin ting trén 100 g/kg. M6 dun dan
hdi va nhiét do tao gel/nhiét do tan chay cua gelatin tir ca va
tor dong vat co va duoc 1.J. Haug va cs (2004) [12] so sanh,
két qua nghién ctru chi ra md dun dan hdi ciing nhu nhiét
d6 tao gel, nhiét do tan chay cua ca thép hon cua gelatin tur
dong vat c6 va. Bay 1a uu viét cua gelatin ti thuy san trong
nhitng tmg dung can sir dung ham lugng gelatin cao va tan
chay & nhiét d¢ thép.

Anh huong cua duong dén trang thai va tinh chét co ly
cua gelatin kha rd rang, khi thém duong vao lam cho dung
dich gelatin 6n dinh hon [16], tang nhiét do chuyén trang
thai [9, 13] ciing nhu ting mo dun dan hoi [9, 11, 17].
D. Oakenfull va cs (1986) [16] da chi ra khi ham lugng duong
sucrose tang tir 100 1én 400 g/kg (4 1an) thi mé dun dan hoi
tang 1én 2,3 1an. Xu hudng anh hudng nay ciing duoc tim ra
tuong tu bdi L.C. Sow va cs (2015) [15]. Nguoc lai voi sy
anh huong cua dudng, khi c6 mit ciia mudi, nhiét do chuyén
trang thai cling nhu mé dun dan hodi cua gelatin giam [3, 6,
17]. N.M. Sarbon va cs (2014) [22] da chi ra nhi¢t d6 tao gel/
tan chay/mo dun dan hoi ciia gelatin tir da ca nuc vay ngan
glam tur 9,9°C/23,8°C/118 Pa xuong con 6,3°C/17,6°C/5,9 Pa
néu dung dich gelatin chira 0,4 M CaCl,. Chiéu huorng giam
nhiét do chuyen trang thai cling nhu mo dun dan hoi giam khi
c6 mat cua mudi NaCl ciing dugc trinh bay trong nghién ctru
cta J.M. Koli va cs (2013) [11].

Céc nghién ctru trong nude chu yéu danh gia dic tinh
cua gelatin dé toi uu hda qua trinh tach chiet gelatin tur da ca
tra. O nghién cru ndy tap trung khao sat dac tinh chirc nang
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nhu sy hinh thanh trang thai, nhiét d6 tao gel ciia dung dich
gelatin tach chiét tir da ca tra & cdc ndng d¢, nhiét do khac
nhau. Sy anh hudng ciia ndng do, duong va mudi dén do
nhét, mo dun dan hodi cua dung dich hay gel gelatin. Tir do
lam co s cho viée dinh huéng sir dung ciia ngudn gelatin
nay & mdi img dung cu thé trong mdt sd nganh cong nghiép
n6i chung ciing nhu trong linh vyc thyc phdm noi riéng.

2. Dol tuong va phuong phap nghién ciiu
2.1. Péi twong

Bot gelatin tir da ca tra (Progel 250, 16 s6 0657) 1a san
pham thwong mai cua Cong ty Vinh Hoan Collagen (Pong
Théap). Mot s chi tiéu hoa 1y va vi sinh vt ciia gelatin dugc
trinh bay tai bang 1.

Bang 1. Mot sé chi tiéu héa ly va vi sinh vat cua gelatin nguyén liéu.

Chi ti¢u Gia tri

Do Bloom 250

pH (dung dich 1%) 6,23

Am 10,18%

Tro 0,44%

Protein 90,2%

Téng vi sinh vat hiéu khi 20 cfu/g

Téng nim men va ndm mdc <10 cfu/g
Staphylococcus aureus Khong phat hién
Escherichia coli Khong phat hién
Coliforms Khong phat hién
Salmonella Khong phat hién/25 g

2.2. Phwong phap nghién ciru

Quan sat trang thai dung dich gelatin: Gelatin dugc
hoa tan trong didu kién khudy déu trong 20 phit tai 60°C.
Sau gram dung dich gelatin tai cic ndng d6 khac nhau dugc
dung trong cac lo thi nghiém trong suét c6 duong kinh 1,5
cm. Céc lo mau duge dit trong bé on nhiét khoang 45 phut
tai cac nhiét do cb dinh trude khi quan sat trang thai bdng
cach dat doc lo xudng mot goc 45°, mau & trang thai gel
néu khong thdy chay khi nghiéng doc lo miu. Viéc quan
sat trang thai cia dung dich gelatin tir nhiét do cao (50°C)
xubng thap (5°C) véi bude nhay 5°C va 0,5°C & nhiét d6 gan
diém tao gel.

Do mé dun dan hoi: M6 dun dan hoi duge xac dinh theo
su bién thién tan sd cua dao dong lac, thoi gian va nhiét do
bang thiét bi do luu bién (ARG2, TA Instruments, My) str
dung dau do con trén dé phing c6 kich thudc duong kinh 40
mm va goc con 1a 1°. Nhiét do qua trinh do mau duoc kiém
soat boi hé thong kiém soat nhiét do Peltier. Dé chong mat
nuée do bay hoi & nhiét d6 cao khi do mé dun dan hdi tai tin
50 0,1 Hz, mau dugc phi boi mot 16p parafil.
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Po dp nhét: Mau dung dich gelatin duge chuan bi ¢
60°C. D6 nhét cua dung dich duoc xac dinh bang thiét bi do
dd nhot Brookfield LVDV-I prime (Brookfield AMETEK,
USA) sir dung dau do sb 61 tai tbe d6 quay 100 vong/phiit.
50 ml dung dich gelatin dwgc dung trong dng dung mau cé
duong kinh 30 mm va dugc duy tri nhiét do béng cach dat
trong bé 6n nhiét didu khién ky thuat sé (Circulator Bath
TC-502). Dé chéng bay hoi mau, cac 4ng dung mau dugc
day nép inox trong qua trinh 6n dinh nhiét do va do d¢ nhét.

2.3. Héa chat

NaCl, CaCl, duoc mua tr Cong ty Merck (Puc) va
sucrose tur Cong ty Xilong (Trung Qudc). Theo thir ty, do
tinh khiét (>299,5%, 99,5% va 99,0%) va do hoa tan (358 g/l,
1280 g/l va 2115 g/l).

3. Két qua va ban luan
3.1. Trang thdi long - gel ciia dung dich gelatin

Trang thai ctia dung dich gelatin phy thudc vao nong
d6 va nhiét d6 (hinh 1). Dung dich gelatin c6 nong do dudi
0,7% khong tao gel trong khoang nhiét do khao sat. Nhiét
do tao gel tang khi ting nong do gelatin. Nhiét do tao gel co
thé 1én dén 30°C néu n@)ng d6 dat 40%. O nhiét 6 cao, mach
poly peptit dudi ra & dang mach don, tuy nhién khi nong do
du 16n va nhiét do du nho cac mach théng hinh thanh xoén
d6i [5, 7] hay xoén ba tao nén mang luéi gel do luc nay lién
két hydro giira cac mach poly peptit manh 1én 1am dung dich
gelatin chuyén sang thai sang gel.
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Hinh 1. Trang thai Idng (o) - gel (*) ctia dung dich gelatin & cac ndng do.

3.2. Anh hwong ciia nong d gelatin va nhigt dp dén dp
nhot, mé dun dan hoi cia dung dich gelatin

Hinh 2 biéu dién d6 nhét cua cac dung dich gelatin &
nhiét d6 khac nhau. DY nhét tang khong dang ké khi néng
d6 dudi 6% o tat ca cac nhiét do do. Nhiét do giam hay nong
do dung dich gelatin tang dan dén do nhét ting do sy sap
xép lai ciu triic mach poly peptit chit ché hon béi lién két
hydro manh dén [5, 14].
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Hinh 2. D6 nhét clia dung dich gelatin & cac néng dé, nhiét do khac
nhau.

Nong do gelatin ciing anh huong dén mé dun dan hdi, &
10°C, md dun dan hdi cua gel gelatin ting khi ting ndng do
gelatin (hinh 3). Pong hoc qua trinh hinh thanh gel thé hién
1 rang tai cac nong do khac nhau. Tai ndong do gelatin thap
gel hinh thanh tré va yéu hon, chang han dung dich gelatin
1% hinh thanh gel sau 22 phiit va mo dun dan hdi ting va
dat gia tri on dinh khoang 25 Pa. Trong khi d6 dung dich
gelatin 3% s& hinh thanh gel khi 1am lanh sau 4 phut va gel
¢6 mo dun dan hdi gan 900 Pa. Nhu vay, theo thoi gian lam
lanh dong hoc qua trinh hinh thanh xo04n do6i, xodn ba dién
ra voi mic do va mat do tang; dac biét la cac dung dich
gelatin c6 ndng d¢ cao, qué trinh nay cang dién ra nhanh va
gel manh hon boi sy ting cudng hinh thanh xoén 3 do cac
lién két hydro ciing nhu anh huéng boi cac tuong tac tinh
dién [7, 17].

108 50 105

Thoi gian (phut) C o (%0)

Hinh 3. Mé dun dan héi & 10°C ctia dung dung gelatin tai cac néng dé
khac nhau theo thei gian (bén trai) va mé dun dan héi clia gel gelatin sau
100 phdt (bén phai).
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3.3. Anh hwéng ciia mudi (NaCl, CaCl) dén nhigt dp
tao gel va do nhot cia dung dich gelatin

Dudi su ¢6 mat cia mudi, do nhét cling phu thudc vao
nhiét d6 va néng d6 nhu truong hop dung dich gelatin
khong b6 sung mudi (két qua khong duge trinh bay). O
cuong do ion thfip dudi 20 mM, nhiét d6 tao gel va d6 nhot
cua dung dich khong phu thudc vao sy c6 mat cua mudi, tuy
nhién nhiét do tao gel va do nhot ciia dung dich gelatin ¢6 sy
thay ddi dang ké khi nong d6 mudi dugc bd sung vao ting
lén. Nhiét d¢ tao gel giam xudng khi ting nong do mudi,
anh huong ciia mudi Ca(l, dén nhiét do tao gel cua gelatin
manh hon ddi véi mudi NaCl (hinh 4, bén trai). Sy c6 mat
ctia mudi lam giam do nhét ciia dung dich gelatin (u/p*<1),
dac biét khi cuong do ion l6n hon 100 mM (hinh 4, bén
phai). Xu huéng anh huong ciia mudi dén d¢ nhét ciia dung
dich gelatin cling twong tu nhu nhiing nghién ctu trudc day
d6i v6i cac loai gelatin c6 ngudn gde khac [3, 6, 12, 17-19]
CaSO, and MgSO,. S.S. Choi va cs (2000) [19] quan sat
thdy rang, NaCl lam giam d6 bén gel ciia mot s gelatin
thuong mai tir cac ngudn khac nhau va tac gia cho rang hiéu
(g nay 1a do NaCl ¢6 kha ning pha v cac lién két ky nude
va hydro, ching ngin can sy 6n dinh cua lién két cac ving
1an cén gel, hodc truc tiép ngan chan sy hinh thanh lién két
hydro trong vung lan can.
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Hinh 4. Sw phu thudc cwong do ion dén nhiét do giéi han tao gel (Tg) sau
khi 1am lanh 45 pht (trai) va ty sé do nhét ciia dung dich gelatin 10% c6
(1) va khong bé sung mudi (u*) tai 30°C (phai).

3.4. Anh hwéng ciia sucrose dén trang thdi va dé nhot
cuia dung dich gelatin

Hinh 5 trinh bay su phu thudc néng dd sucrose dén trang
thai 16ng - gel va do nhdt ctia dung dich gelatin. Nhiét do
hinh thanh trang thai gel cia gelatin 10% tang 1én khi bo
sung trén 10% sucrose. Sucrose cling lam d nhdt ciia dung
dich gelatin 10% tang cao hon truong hop khong c6 sucrose

%H%-IE 66(12) 12.2024

(u/pu*>1), ddc biét ting manh ¢ ndng dd sucrose trén 15%.
Viée bd sung sucrose s& lam giam entanpi va entropi ciia
dung dich gelatin dan dén ting kha ning hinh thanh céc
xodn do6i duoc lién két chéo bai cac lién két hydro, do d6
nhiét dJ tao gel/nhiét do tan chay cia dung dich/gel gelatin
tang 1én [14].
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Hinh 5. Sy phu thudc ndng d6 sucrose dén trang thai léng - gel (trai) va
d6 nhét ctia dung dich gelatin 10% c6 (u) va khong b sung sucrose (u*)
tai 30°C (phai).

Déi véi anh hudng cia nhiét do tai cac néng do gelatin
khac nhau dudi su c6 mit cua sucrose, quy ludt thay doi gia
tri d6 nhot twong tu nhu ddi véi dung dich gelatin tinh khiét
(hinh 2). Tuy nhién, & ndng d¢ gelatin dudi 7% thi d6 nhot
c¢6 tang nhung it phu thudc vao sucrose c6 nong do dudi
25% (két qua khong duoc trinh bay).

4. Két luan

Trong pham vi cta nghién ciru, trang thai va mot sb
tinh chat luu bién cta dung dich gelatin bi anh huong 16n
badi nhiét do, néng do gelatin va sy c6 mat cua mubi hay
sucrose. Dung dich gelatin ¢6 d6 nhét ting khi ting nong
d6 hay giam nhiét dg, n6 c6 thé chuyén sang trang thai gel &
néng d6 0,7% tai 5°C, va nhiét do tao gel tang 1€n khi tang
néng do gelatin. Sucrose hd tro ting do nhét va ting nhiét
d6 hinh thanh gel ciia dung dich gelatin khi nong do sucrose
trén 10, d6 nhdt ting 1én khoang 4 lan khi ting ndng do
sucrose tir 10% 1én 30%. Trong khi d6 NaCl hay CaCl, lai
c6 tac dung nguoc lai, nhiét do hinh thanh gel va d¢ nhot
ctia dung dich gelatin giam khi ting ham luong mudi NaCl
hay CaCl,.
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