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TOM TAT

Ung dung enzyme Transglutaminase trong san xuat xuc xich duoc nghién cau. Céc thi
nghiém duoc tién hanh nham dé& xuat mot quy trinh san xuat xdc xich khéng phu gia héa hoc
vé6i cau trac gel tot dudi su hd trg cua enzyme Transglutaminase nhu sau: khao sat ty 18 thit
nac/thit m& st dung: 60/40, 70/30, 80/20 va 90/10; khao sat ty Ié tinh bot bién tinh b sung:
5%, 7%, 9% va 11%; khao sat ty I¢ enzyme Transglutaminase bo sung vao qué trinh san xut:
0,1%, 0,2% va 0,3%; khao sat ché d6 u enzyme Transglutaminase: nhiét d6 phong (33 °C)/50
phat, 60 °C/35 phut va 65 °C/10 phut; khao sat ché do gia nhiét: 85 °C/25 phut, 85 °C/30 phdt
va 85 °C/35 phut. Bang xu ly s6 liéu trén phan mém SPSS, chiing t6i chon duoc ty 16 thit
nac/thit m& la 80/20; ty Ié tinh bot bién tinh 12 9%, ty 1& enzyme Transglutaminase 1a 0,2%,
ché do6 u enzyme Transglutaminase & 65 °C trong 10 phut, ché d6 gia nhiét ¢ 85 °C trong 30
phut 14 thich hop nhat dé san xuat xtc xich khéng phu gia héa hoc ¢6 cau tric gel tét.

Tir khéa: Xdc xich, enzyme Transglutaminase, gel xtic xich, san xut xtc xich.

1. PAT VAN PE

Xuc xich 1a san pham khéa quen thudc trong doi séng hién nay, duoc tao ra tir hdn hop
thit nac va m& xay nhuyén, két hop vai gia vi, phu gia va dugc dinh hinh trong cc bao bi nhu
rudt heo, rudt cru, collagen, plastic, v.v.

Dé c6 san pham x(c xich ngon, sir dung thit ngay tir khi méi giét moé (thit néng), mau sic
d6 hdng, thit con twoi va mém mai, do dan hoi cao, bé mat thit rao khong 1i nuéc. Nhung thit
loai nay kho san xuét theo quy mé cdng nghiép vi thai gian duy tri cac tinh chét cuaa thit nhu
trén la ngan.

Mt khac, & dam bao san pham xuc xich ngon khi str dung thit khong dat yéu cau vé thit
nong thi thuong su dung thém cac phu gia hoa hoc hd trg nhu: Han the giip san pham sin
chic, gion, dai 1am théa man thi hiéu vé cam quan - chit cdm sir dung dé san xuat bao quan
theo Quyét dinh s 3742/QD-BYT ngay 31/08/2001 [1]; Polyphosphate gidp tao d6 gion, dai,
tuy nhién khi str dung polyphosphate véi ham lugng nhiéu va trong thoi gian dai thi s& 1am
giam kha ning hap thu calcium dic biét 1a ¢ nguoi gia d& din dén lodng xuong, dong thoi,
ting nguy co mac bénh tim mach & nguoi bi suy than man tinh [2]; Mudi nitrite, nitrate tao
mau hong va tang thoi gian bao quan cho gid lua, nhung lam dung mudi nitrite, nitrate c6 nguy
co bi ngd doc cap tinh va d& din dén ung thu ¢ ham lugng du luong thap [3].

Vin d¢ dit ra la can san xuét ra san pham xtic xich thuc su an toan, hoan toan khong st
dung phu gia hda hoc nhung van dam bao c&c yéu cau vé mat ky thuat ciing nhu cam quan cua
san pham, pha hop vai qui md san xuat céng nghiép.
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Transglutamianase 12 mot loai enzyme ty nhién ton tai trong co thé con ngudi, dong vat,
thuc vat va vi sinh vat, 1a enzyme phé bién trong tu nhién [4]. Transglutamianase c6 thé duoc
sir dung nhu mot phuong thire dac higu va tu nhién dé tai cau trdc cho thuc pham. Cac lién két
ngang cong hoa tri duoc hinh thanh trong trong mang ludi protein cua san pham thuc pham
thong qua sy x(c tac cua enzyme véi cac nhom chuc chira vong thom nam trén protein,
carbohydrate hoic céc goc —R cuia phan tir acid amin trong protein nhu glutamine, lysine,
tyosine, cysteine gilp tao d¢ cimng chic cho khéi thuc pham [5].

Vivay, ung dung enzyme Transglutaminase trong san Xuét xitic xich dugc nghién ciu
Vi muc dich tao ra san pham xtc xich “sach”, thay thé cac phu gia nhu han the, polyphosphat,
mudbi nitrite, nitrate, dap tmg xu hudng cua thi truong thé giéi, mat khac ¢ thé wng dung thanh
qua ciia cdng nghé enzyme trong cong nghiép thuc pham, gop phan nghién ciu phat trién mot
dong san pham méi cho nganh céng nghiép xuc xich 1a can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatligu

Nguyén ligu thit duoc mua tai 10 giét m6 Quan 12. Yéu cau thit heo dugc Iy tir nhing
con heo da dugc qua kiém dich. Thit nac con nong, thoi gian tur lic giet mo dén khi tien hanh
thi nghi¢m khong qua 4 gio. Thit m& dugc st dung la loai m& lung, c6 mau trang dén hong
nhat.

2.2. Phuwong phap nghién ciu
Phwong phdp nghién ciru

Céc cong doan nghién ctru duoc bb tri theo Hinh 1.

Nguyén liéu thit nac, thit m& sau khi dwgc rira sach va dé réo, cat nho véi kich thudc
khoang 5 x 5 cm va dua vao cép dong & nhiét do - 10 + - 15 °C. Sir dung may cit thit cutter,
cho nuée da vao vo 40 bén ngoai may xay tao méi truong lanh. Tién hanh xay thit nac va mudi,
sau d6 cho nudc da vao xay chung dé hoa tan mudi, gii nhiét do hdn hop < 12 °C [6] va giam
d6 nhét caa khdi nhii twong. M va tinh bot bién tinh lan luot duoc cho vao xay dé hé nhii
tuong tao lién két véi cac cau béo, ngodi ra con hd trg cho viéc tao cau tric nho tinh bot lién
két véi gel protein. Bo sung enzyme Transglutaminase va céc thanh phan nguyén liéu khéc
nhu duong 2%, mudi 1%, bot ngot: 0,5%:; tiéu bot: 0,1%, hanh 2%, toi 1%, nudc mam 1%,
nude da 5% [7] vao hé nhii twong trong mdy xay va tiép tuc xay nhuyén dén khi khéi nhii
tuong chuyén sang trang thai déo quanh lai, bé mat bong thi dung lai, tong thoi gian xay thit
khéng qué 3 phat, nhiét o khdi nhii tuong < 12 °C. Str dung mdy dun xuc xich dé nhdi vao vo
boc collagen. Cho khéi nhii twong vao trong thin may nhdi, don vé boc vao dau don va khoi
dong may dé dwa hon hop nhii twong vao vo boc, duing day bugc cay xc xich thanh timg doan,
khéi luong khoang 80 g/cay, cho x(c xich vao noi va u. Roi tién hanh ludc, sau d6 dua toan
bo xtc xich ra khoi ndi va dé réo, 1am ngudi ¢ nhiét do phong.
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Hinh 1. Quy trinh san xuét x(c xich véi su hd tro caa enzyme transglutamianase

Thuyc hién cac budc theo so dd hinh 1 dé san xuét xuc xich, tién hanh khao sét:
Thi nghiém 1: Xdc dinh ti 1é thit nac va thit mé sir dung trong san xudt xdc xich

Ty 1é thit nac/ thit m sir dung trong qui trinh san xuat xtc xich dugc thay doi lan luot
1a: 60/40, 70/30, 80/20, 90/10, tinh bot bién tinh sir dung 1%, enzyme TG sir dung 0,1%, 0 &
60 °C trong 35 phut, gia nhiét 85 °C trong 30 phit.
Thi nghiém 2: Xdc dinh ty l¢é tinh bot bién tinh

Sir dung ty I¢ thit nac va thit md theo két qua thi nghiém 1, & giai doan xay nhuyén, phoi
tron, tinh bot dugc thay doi theo céc ty 1€ 5%, 7%, 9%, 11%, enzyme TG sir dung Véi ty 1€
0,1%, u & 60 °C trong 35 pht, gia nhiét 85 °C trong 30 pht.
Thi nghiém 3: Xdc dinh ty I¢ enzyme Transglutaminase

Sir dung ty I& thit nac va thit mg theo két qua thi nghiém 1, ¢ giai doan xay nhuyén, phoi
tron, tinh bot bien tinh sur dung la ket qua thi nghiém 2, enzyme Transglutaminase duoc thay
doi theo cac ty 1€ 0,1%, 0,2%, 0,3%, u & 60 °C trong 35 phut, gia nhiét 85 °C trong 30 pht.
Thi nghiém 4: Xdc dinh ché dé 1 sau khi b6 sung enzyme Transglutaminase

Str dung ty 1€ thit nac va thit md theo két qua thi nghiém 1, ¢ giai doan xay nhuyén, phéi
tron, tinh bot bien tinh st dung la ket qua thi nghiém 2, enzyme Transglutaminase la ket qua
thi nghiém 3, ché d6 u sau khi bo sung enzyme TG thay d6i & 3 mirc: nhiét @6 phong 33 °C
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(nhiét do tdm khoang 30 °C) trong 50 phut, 60 °C (tam khoang 40 °C) trong 35 phut, 65 °C
(nhiét do tam khoang 50 °C) trong 10 phdt.

Thi nghiém 5: Khdo st dnh hwong cia ché do gia nhiét

Str dung ty I8¢ thit nac va thit m theo két qua thi nghiém 1, & giai doan xay nhuyén, phéi
tron, tinh bot bién tinh sir dung két qua thi nghiém 2, enzyme Transglutaminase 1a két qua thi
nghiém 3, ché do 1 sau bd sung enzyme TG la két qua thi nghiém 4. O giai doan gia nhiét, tién
hanh gia nhiét xtc xich & khoang 85 °C, khong dé nhiét do gia nhiét vurot qua mic nay vi nhiét
d6 qua cao xuc xich s& c6 nguy co bi v& buc, thoi gian gia nhiét duoc thay d6i & 3 muc: 25
phat, 30 phat, 35 phdat.

Phuwong phap phdn tich

Nhiét d6 méi truong gia nhiét theo thoi gian dugc ghi nhan thu cdng trén nhiét ké thay ngan.

Str dung thiét bi do nhiét d6 tam hop dé xéac dinh nhiét do ¢ tim cdy xuc xich. Dau nhon
cua thiét bi duoc gan vao 2/3 cay xdc xich, tién hanh cai dat trén phan mém Winlogpro.pro
ciia may tinh va bat dau gia nhiét xac xich. Két qua do nhiét d6 tim dwgc ghi nhan & phan
mém Winlog.pro khi thiét bi lién két véi may tinh qua cong USB.

Po d6 chic gel (gel strength) duoc xac dinh bang may do cau tric Brookfield CT3.
Phuong phap do duoc tinh theo hrc nén cua dau do hinh khéi try tron TA10 véi tc d6 2 mml/s.
Két qua duoc biéu thi qua lec (N) 16n nhat pha v cau tric mau va khoang cach tir khi dau do
tiép xuc véi mau dén khi phé v ciu tric mau (mm). Do chic gel san pham c6 don vi tinh: N
x mm (N.mm).

Phn tich sé liéu

Tat ca cac thi nghiém dugc 13p lai 3 1an. S6 liéu thi nghiém duoc trinh bay dudi dang gia
trj trung binh (+ SD). Phan mém SPSS duoc sir dung dé tim ra su khéc biét giira cac thi nghiém
qua xir Iy ANOVA va LSD. o6 thi dugc vé bang phan mém Microsoft Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Thi nghiém 1: Khio sét ty Ié thit nac va thit m& sir dung trong san xuét xtc xich

Mg tham gia vao clng tao gel vai protein, tuy nhién khi ham lwong m& nhiéu s& lam cau
trdc cua khéi gel bi giam di, vi thé do chic gel cua xuc xich ciing bi giam. Ngoai ra viéc bd
sung md c6 tac dung giam gia thanh va tao d6 bong cho san pham ciing nhu tao vi béo.

Két qua khao sét ty Ié thit nac va thit m& sir dung trong san xuat xuc xich duoc thé hién
G Hinh 2.

Tir két qua cho thdy, mau c6 ty 1é thit nac /thit m& 12 80/20 va 90/10 cho d6 chic cao hon
so véi mau thit nac va thit ma 60/40 va 70/30. Do dé, ty I¢ thit nac /thit m& la 80/20 va 90/10
la ty Ié thich hop dé san xuat xuc xich. Tuy nhién, dé tiét kiém chi phi san xuat, giam gi thanh
cho san pham, mau c6 ty Ié thit nac va thit m& 1a 80/20 vai do chic gel trung binh 158,75 +
4,51 (N.mm) c6 thé &p dung vao quy trinh san xuét xdc xich thay vi dung ty 1é thit nac va thit
m& 90/10.
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3.2. Thi nghiém 2: Khao sat ty I¢ tinh bt bién tinh

Tinh bot ¢ kha ning dong tao gel vai protein, lién két gitra protein va tinh bot chir yéu
van la lién két hydro va luc Vander Waals. Ham luong tinh bt thich hop s& gidp cho kha nang
tuong tac gitta cac thanh phan trong khéi paste t6t hon tao cho san pham c6 tinh chit co ly
nhét dinh nhu d6 dan hoi, d6 cimg ciing nhu kha niang giit nudc cua protein ting 1én. Pong
thoi, ha gia thanh san pham, tang loi nhuan. Tuy nhién, khi sir dung ty ¢ tinh bot 1on thi san
pham gio lya tré nén khd, ctimg do tinh bot bién tinh hat nuéc cua hé nhii twong, va khi sir
dung s& cam thay c¢6 mui vi bot s& lam giam chit lwong, giam gia tri cam quan cua san pham.

Két qua khao sét ty I¢ tinh bot bién tinh dugc thé hién & Hinh 3.
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Hinh 3. Két qua so sanh d¢ chéc gel giira cac mau xuc xich khac nhau vé ty 1¢ tinh bot bién tinh
(Cac so liéu cd ki tur giong nhau thi khac biét khong cé y nghia véi dé tin cdy 95%)

Tur két qua Hinh 3 cho thay, ¢ ty Ié tinh bot 7% va 9% cho do chéic gel cao hon so voi
mau c6 ham lugng tinh bot 1a 5% va 11%. Do dé, ty 1¢ tinh bot 7% va 9% cd thé sir dung dé
san xuat xuc xich. Tuy nhién, dé tang loi nhuan va tiét kiém chi phi trong san xuat, ty 18 tinh
bot bap bién tinh 12 9% duogc lya chon &p dung vao quy trinh san xuét véi do chac gel trung
binh do dugc la 188,48 = 3,69 (N.mm).

3.3. Thi nghiém 3: Khao sat ty 1€ enzyme Transglutaminase

Enzyme TG duoc st dung b sung trong san xuét xiic xich dé cai thign ciu tric thong
gua Vviéc xuc tac hinh thanh céc lién két ngang gitra cac phéan tir protein cua thit, tir d6 nang
cao do chac gel cua san pham [8].

Két qua khao sét ty 1& enzyme Transglutaminase dwoc thé hién ¢ Hinh 4.
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Hinh 4. Két qua so sanh do chac gel giira cac mau xdc xich khac nhau vé ty 1§ enzyme TG
(Céc so liéu co ki tu giong nhau thi khac biét khong cé y nghia véi dé tin cgy 95%)

Tir két qua Hinh 4 cho théy, khi tang ty 1é enzyme TG 0,1% lén 0,2%, do chéc gel ting
1én déng ké. Tuy nhién, khi tlep tuc tang ty 1€ enzyme TG 1én 0,3%, d6 chic gel c6 xu huéng
giam xuong Diéu nay c6 thé giai thich, khi tdng nong do enzyme, sb lugng lién két va chudi
lien két peptide tang 1én, tir d6, hinh thanh cau trdc gel t6t va nang cao kha ning lién két nuéc
va chét béo cua thit [9]. Nhung khi ndng d6 enzyme cang cao thi su twong tac giira protein va
nudéc, va kha nang giit nuéce 1a giam, dan dén do chéc cua gel giam [10].

O mau chira 0,2% enzyme TG cho d¢ chic gel cao nhat 1 269,08 = 2,33 (N.mm) nén ty
I& enzyme TG 14 0,2% duoc lra chon dé san xuat xtc xich.

3.4. Thi nghiém 4: Khao sat ché d¢ @ sau khi bd sung enzyme Transglutaminase

Viéc chon ché do u thich hop sé gilp enzyme TG xdc tac hinh thanh cac lién két ngang giia
céc phan tr protein cua thit gop phan cai thién cu tric, tang tinh cam quan cho san pham [11].

Dé qua trinh 1 sau khi bd sung enzyme TG va gia nhiét hiéu qua, tién hanh mot khao sat
riéng biét nham xac dinh toc do truyén nhiét vao tam san pham.

Trong qua trinh u enzyme TG hay gia nhiét thanh triing san pham, c6 sy chénh léch gitra
nhiét d6 moi trudng 1, nhiét do gia nhiét bén ngoai véi nhiét do tai thm san pham. Dé xac dinh
nhiét d6 u hay nhiét do thanh tring cho san pham can cht y d6 phai 1a nhiét d6 & vi tri trung
tam cua san pham (xuc xich & dang dac nén vi tri trung tm nam ¢ 2/3 cay xuc xich). Khao sét
nhiét do tdm véi muc dich ghi nhan thyc té sy chénh léch nhiét do gitra hai méi truong bén
ngoai va bén trong, tir d6 xac dinh dwoc nhiét do 0 nhiét bén ngoai dé dam bao su hoat dong
cua enzyme TG bén trong, chon dugc ché do thanh triing hop 1y, nghia 1a dam bao dwoc yéu
cau tiéu diét cac vi sinh vat cd hai, ddng thoi cac chat dinh dudng it bi ton that nhat, pham chat
san pham t6t nhat.

Quié trinh san xuat xdc xich véi cac cong doan nhu so do quy trinh hinh 1 nhung sau dinh
hinh trong vé boc va dinh hinh cy, khéng tién hanh & enzyme Transglutaminase va gia nhiét. Ban
thanh pham dugc dung dé thuc hién thi nghiém xac dinh téc do truyén nhiét vao tm san pham.

Két qua cho thiy tam dat nhiét ¢ 30 °C (nhiét 6 hoat dong cua enzyme TG) khi moi
truong khoang 33 °C, tdm khoang 40 °C (nhiét @6 hoat dong ctia enzyme TG) khi mdi truong
gia nhiét 60 °C, tdm khoang 50 °C (nhiét do hoat dong cta enzyme TG) khi méi truong gia
nhiét khoang 65 °C.

Két qua Khao sat ché do u sau khi b6 sung enzyme Transglutaminase dugc thé hién & Hinh 5.

Tir két qua Hinh 5 cho thay, d¢ chac gel @ mau 2 va mau 3 14 cao hon so v6i mau s6 1 va
khdng co su khéc biét giita hai mau nay. Do d6, nhiét d6 60 °C trong 35 phut hay 65 °C trong
10 phut déu thich hop dé u sau khi bo sung enzyme Transglutaminase. Tuy nhién, dé tiét kiém
thoi gian trong qua trinh san xuét xtc xich, ché d6 1 sau khi b6 sung enzyme TG ¢ 65 °C trong
10 phut (tam khoang 50 °C) vai d6 chic gel 275,94 = 7,08 (N.mm) dugc lya chon.
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3.5. Thi nghiém 5: Khao sat ché d¢ gia nhiét

Nhiét d6 va thoi gian gia nhiét I hai yéu t6 anh huong dén cau tric gel cua san pham,
khi nhiét do va thoi gian gia nhiét pht hop s& cho cau tric gel tét. Néu ché do gia nhiét thap
s& khong lam chin san pham, khéi gel khong lién két dugce nhung néu ché d6 gia nhiét cao s&
pha v& khéi gel caa san pham.
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Hinh 6. Két qua so sanh dg chéc gel gilra cac mau x(c xich khéc nhau vé ché do gia nhigt
(Cé&c so ligu co ki twr giong nhau thi khac biét khdng co y nghia véi dé tin cdy 95%)

Két qua & Hinh 6 cho thiy, & ché do gia nhiét 85 °C trong 30 phuit va 85 °C trong 35 phut cho
do chac gel twong ddng nhau va cao hon so voi mau san pham c6 ché do gia nhiét 85 °C trong 25
phut. Dé tiét kiém thoi gian trong san xuét, ché do gia nhiét 85 °C trong 30 pht véi do chac gel
trung binh 275,94 + 7,08 (N.mm) c6 thé dugc @ng dung vao quy trinh san xuat xdc xich.

4. KET LUAN
Trong pham vi khao sat nay, dé san pham xdc xich khong phu gia cé gel tot dudi sy hd
tro cua enzyme Transglutaminase nén st dung ty 1€ thit nac va thit ma 1a 80 - 20, ty 1€ tinh bot
bién tinh 9%, ty I¢ enzyme Transglutaminase 0,2% vai ché do u sau khi bd sung enzyme
Transglutaminase la 65 °C - 10 phat ¢ ché do gia nhiét 85 °C - 30 phit s it anh huong dén do
chic cua gel nhat.
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ABSTRACT

RESEARCH APPLICATION TRANSGLUTAMINASE ENZYME IN
SAUSAGEPRODUCTION

Tran Quyet Thang*, Le Phan Thuy Hanh
Ho Chi Minh City University of Food Industry
*Email: thangtq@fst.edu.vn

Application of transglutaminase enzyme in sausage production was studied. Experiments
were conducted to propose a sausages produce process without chemicals and additives with
good gel structure under the support of the Transglutaminase enzyme as follows: survey the
ratio of lean meat/fatty meat: 60/40, 70/30, 80/20 and 90/10; survey the percentage of added
starch: 5%, 7%, 9% and 11%; survey the ratio of added Transglutaminase enzyme to the
processing: 0.1%, 0.2 % and 0.3 %; survey the incubation mode of Transglutaminase enzyme:
room temperature (33 °C)/50 minutes, 60 °C/35 minutes and 65 °C/10 minutes; survey heating
mode: 85 °C/25 minutes, 85 °C/30 minutes and 85 °C/35 minutes. By processing data on SPSS
software, we can choose the ratio of lean meat / fat is 80/20; The percentage of modified starch
is 9%, the rate of Transglutaminase enzyme is 0.2%, the incubation mode of Transglutaminase
enzyme at 65 °C for 10 minutes, the heating mode at 85 °C for 30 minutes is the most suitable
for processing chemical additives free sausages with a good gel structure.

Keywords: Sausage, Transglutaminase enzyme, sausage gel, sausage production.
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