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Gio lua 1a mot sén pham truyén thong ciia nguoi Viét Nam. Sy phat trién theo xu huéng cong nghiép hoa,
hién dai héa din dén sy thay doi trong phu’o’ng thirc san xuét gio lua, trong dé cé viéc bé sung mot s6
phu gia doc hai Vao gio lua véi muc dich tao cau tric san pham, tang thoi han biao quan... Do vy, da co
nhiéu nghién ctru vé cac san phAm phu gia thwe phdm thay thé cac héa chit doc hai, trong do6, poly gamma
glutamic (y-PGA) dwoc biét dén nhw mot polyme sinh hoc san xuét tir qua trinh 1én men ciia vi khuén
Bacillus subtilis, duwge sir dung lam phu gia trong ché bién thuc phiim va mdt s6 linh vwre khac. Bai bao
trinh bay két qua nghlen ciru cho thiy, khi sir dung y-PGA véi nong d 0,10-0,20% trong san phim gio
lua, chat lwgng sin pham ting ré rét so véi sir dung cac loai phu gia khac, cu thé: Iy cat (2294 6 g) va luc
nén (902,05 g), cwong luc gel (8802,5 g.mm), gia tri cAm quan mau sic va mui vi déu tét. Nong dd y-PGA

tot nhit sir dung trong sin xuit gio 1a 0,20%.

Tir khéa: an toan thwc phim, axit poly gamma glutamic (y-PGA), gio lua, phu gia thwe pham.

Chi s6 phén loai 3.5

Applying poly gamma glutamic acid for better “Gio lua”
production quality

Summary

This paper presents the results of applying poly gamma glutamic
(7-PGA) to replace dangerous chemical additives in “Gio lua”
production method. y-PGA is known as a biopolymer produced
from the fermentation of bacteria Bacillus subtilis, which is used
as an food additive in food processing sector and some other fields.
The development under the industrialisation and modernisation
tendency leads to changes in production methods of “Gio lua”,
including some toxic food additives which are added to modify
structure, increase the preservation period... Therefore, it is
necessary to study on healthy food additives for replacing toxic
ones. This study’s results showed that, when using y-PGA with
0.1% concentration in Gio lua, the product quality is better in
comparison with using other additives, cutting force (2294.6 g)
and compress force (902.05 g), gel strength (8802.5 g.mm), and
good organoleptic value of color and taste. The best y-PGA
concentration for “Gio lua” production is 0.2%.

Keywords: food additive, “Gio lua”, poly gamma glutamic acid
(y-PGA), safe food.
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pat van de

Gio lua 1a mot san pham truyén
thong dugc sir dung nhiéu trong bita
an cua nguoi Viét Nam. Nguyén
liéu chinh cua gio lya dugc lam tir
thit nac than con tuoi ctia lon (heo)
dugc gid nhuyén véi nudc mam va
mot sb gia vi khac. Chét luong cua
gio lya gion va déo hay khong déu
phu thudc vao chét lugng cua thit
lon nguyén li€u, thit cang tuoi, chét
luong gid cang ngon. Theo mot sd
kinh nghiém truyén thong cua ngudi
Viét Nam, dé c6 san pham gid ngon
ma thit nguyén liéu khong can tuoi,
210 co thoi gian bao quan dai, nguoi
san xuat thuong thém vao gio mot
chat han the (borac), mot chat doc
¢6 anh huong dén stc khoe nay da
bi cAm sir dung. Tuy nhién, do thoéi
quen st dung va y thirc cia nguoi
san xuat chua nhan thirc hét tinh chat
nguy hiém ciia borac dén strc khoe
clia nguoi tiéu dung nén han the van
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dugc sir dung 1én lat trong ché bién thyc pham nhu
mot bi quyét gia truyén ciia ngudi san xuat. Pé giam
bét, tién t6i loai bo viée st dung han the trong ché
bién thyc pham néi chung va san pham gio lua noi
riéng, can c6 nhitng nghién ctru tao ra nhimg chat thay
thé han the. Nghién ciru trong linh vuc cong nghé sinh
hoc va thuc ph?im di tao ra nhiéu chat méi co thé thay
thé han the trong ché bién san pham thit nhu tinh bot
bién tinh (TBBT), cac hop chat phdt phat, cac hop chat
polyme sinh hoc chiét xut tir vo tom - chitosan... Gan
day nhat 14 nhimng nghién ctru vé hop chat polyme sinh
hoc: axit poly gamma glutamic (y-PGA) thu dugc tu
qué trinh 1én men boi ching vi khuan Bacillus subtilis
phan 1ap trong cic san pham thyc pham nhu twong
Bin, Chao, Natto, ThuaNao [1-5]. Do ban chit 1a mot
san pham dugc tao thanh tir qué trinh 1én men nhd
chung vi khuan phan 1ap tir thue pham nén y-PGA rat
an toan [6, 7]. Vi vay, y-PGA khong chi dugc tng dung
trong linh vuc ché bién thyc phim ma con dugc tng
dung trong nhiéu linh vue khac nhu y té, duogc phém,
my phim, moi trudng boi tinh chat khong doc hai va
c6 kha nang phan hiy trong méi truong [8-10]. Hién
nay, y-PGA di duoc ing dung trong san xuat banh my
dé cai thién do xép, giam muc do hu héng cua banh,
giit 4m cho banh, ting thoi gian bao quan. Tir nhiing
nghién ctru vé cai thién chét lvong banh my, san pham
¢6 ham lugng protein thuc vat cao, nhom nghién ctru
tién hanh tht nghiém on dinh chét luwong gid lya - mot
san phim c6 ham luong protein dong vat cao. Khi
chtng minh duoc y-PGA c6 kha ning cai thién chat
lwong san pham gio lua, s& khuyén khich nguoi san
XUt st dung y-PGA, thay thé dan cac phu gia doc hai,
dem lai lgi ich cho nguoi tiéu dung.

DPoi tuong va phuong phap nghién ciu

Nguyén liéu

Thit nac than cua lgn (yéu cAu k¥ thuat sach, ty 1¢
nac/mé& = 80/20), cac gia vi khac gdm nuéc miam cao
dam, mudi, hat tiéu, bot ngot, y-PGA thanh phém.

Phy gia thuc phém: han the, sodium triphotphat
(stpp) - Prayphos (Bi), TBBT - Vedan.

Thiét bi: thiét bi xay gio, dun ép dinh hinh (Viét
Nam), thiét bi do ciu tric Texture Analyser TA.XT
Plus (Anh).
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Quy trinh ché bién

Thit lon — So ché — Xay thé — Xay nhuyén —
Bao g6i — Ludc — San pham. Gia vi, nguyén liéu phu
va cac chat nghién ctru duge bo sung trong cong doan
xay tho. Cac chat nghién ctru y-PGA ndng d6 0,1%,
han the nong d6 0,1%, TBBT 0,2%, stpp ndng d6 0,1%
dugc bd sung trong cong doan xay nhuyén. Gio lua
dugc bao goi trong bao bi éng collagen dudng kinh 30
mm, duoc dinh lugng 100 g/chiéc véi chidu dai nhu
nhau.

Phuwong phap nghién cvwu va danh gia

So sanh chat lwong gio khi sir dung cdc loai phu
gia thire phdam va y-PGA: tién hanh thuc nghiém véi
cic mau co bé sung cac loai phu gia khac nhau. Po
cac thong s6 vé luc nén va luc cat cua san pham dong
thoi tién hanh danh gia cam quan vé mau sic, mui vi
va hinh dang.

Xac dinh no”‘ng do y-PGA: tién hanh thuc nghiém
v6i cac mau c6 ty 1é bd sung y-PGA vao nguyén licu
chinh khac nhau. Diéu chinh ty 1¢ bd sung vao nguyén
lidu v6i cac ndng d9 y-PGA tang dan tir 0,05 dén 0,25%
theo budc nhay 0,05%. Sau do, do cac thong s6 vé luc
nén va lyc cat ciia san pham, dong thoi tién hanh danh
gi4 cam quan vé mau sic, mui vi va hinh dang.

Po dj nén: danh gia do ran chic cua cac loai gel
protein ca, thit sir dung dau do hinh cau P/5S - dudng
kinh 5 mm. Cac thong s6 lya chon trén may do cau triic
TA.HD Plus theo huéng dan sir dung ctia may.

Po dj cat: dé danh gia tinh théng nhat ctia cac soi
co, su ¢ mat cia mo lién két va thanh phan chat béo,
nhiét dd mau va tdc do cit. Po do cit duoec md phong
dua trén hanh dong cin cia con nguoi khi st dung
thuc pham. Cac yéu t6 anh huong dén két qua cét duoc
danh gia qua viéc st dung dao cit Warner-Bratzler.

Po cwong luc gel: danh gia chat lugng gio dugc do
theo 3 thong sd: Iyc nén (pha v&), luc cit va "cuong
luc gel". Cuong luc gel 13 luc cao nhat, tinh bang gam,
nhan véi khoang cach bi pha v& do bang cm va tuong
duong voi cuong luc gel [11]. Cac chi ti€u lyc nén, luc
cat, cuong luc gel cua gid duoc xir 1y theo cac hinh
dang déng nhét trude khi dem di do luc nén va duogc
cit theo cac hinh hop co kich thudc: dai 3 cm, rong
2 cm, cao 2 cm va do bang may do ciu tric Texture
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Analyser TA.XT Plus ctia Phong thi nghiém cong nghé
thuc phém, Trudng Pai hoc Bach khoa Ha Noi.

Pdnh gid cam quan: theo tiéu chuan TCVN 3215-
79 quy dinh phuong phap kiém tra chat luong san
pham thuc phim bang cam quan cho diém, ap dung dé
kiém tra tat ca cac chi tiéu cam quan hodc ting chi tiéu
riéng biét (trang thai, mau sic, mui, vi...) ctia timg loai
san pham va hang hoéa [12].

Két qua va thao luan

Ddnh gid chit lwong gio lua qua théng sé lwe nén
va lyc cit

Danh gia sy anh hudng cua cac loai phu gia dén
chat luong gio lua tién hanh véi cac mau thi nghiém
c¢6 dung han the, stpp, y-PGA, TBBT véi cac nong do
dd néu, mau d6i chung trong nghién ciru 1a cac mau
khong st dung cac loai phu gia nay. Cac mau gio
nghién ctru duoc ché bién trong ciing mot diéu kién
(bao goi tiéu chuan, nhiét d9, thoi gian ché bién, thanh
phan phy nhu nhau), cac mau thanh pham sau khi bao
on, duge dem di phén tich trén may do cau tric cho két
qua trong hinh 1.
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Hinh 1: d6 thi lyc nén (LN) va lyc cdt (LC) ciia gio thanh pham

Luyc nén va luc cat 1a 2 thong sé danh gia mic do
gion va dai cua san pham gio lya. D6 thi hinh 1 cho
thdy, Iyc nén cia cac mau co sir dung y-PGA 1a 16n
nhat, dong nghia v6i do dan hdi va do ctng cia gid
thanh pham 1a t6t nhat, caic mau c6 luc nén tuong
duong nhau 1a miu dbi ching, mau bd sung han the va
mau sir dung stpp, cac mau nay co luc nén trung binh tir
1400-1600 g. MAu c6 luc nén thip nhat 1a mau sir dung
TBBT, luc nén do dugc tir mau nay phan anh ding ban
chat cua tinh bot khi bd sung vao cic san phim gio.
Mau b sung tinh bot tao cho gio bo, cAu tric bé mat
min kém x6p, TBBT thuong duoc bo sung vao gid nhu
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mot chat don, lam giam gia thanh san pham va thuong
dugc két hop cliing han the nhdm cai thién cdu trac gio.
Do thi luc cét thé hién d6 dai, déo cta san phém, luc
cit ciia cac mau chira y-PGA (2294,6 g) cao nhat, mau
str dung TBBT van la mau c6 luc cit kém nhat (1364,2
g), su lién két roi rac trong céu tric gio cia mau TBBT
anh hudng 16n dén viée tao ciu trac trong gid thanh
pham. Cac mau sir dung han the (1563.2 g) va stpp
(1664,8 g) co luc cat thip hon so v6i mau dbi ching,
boi han the va stpp dugc sir dung trong thyc pham chi
yéu dé tang do gion cua san pham, con ddi v6i mau
gi0 trong nghién ctru 1am tu thit lanh dong nén viéc cai
thién cau tric cia gid boi stpp va han the c¢6 anh huéng
khong déng ké.

Ddnh gid chit lwong gio lua qua théng sé cuong
lwc gel ciia san pham

Thong sé cuong lyc gel cua san phadm duoc thé hién
boi luc nén dau dam xuyén cach miu san pham 15
mm. Cudng luc gel 1a thong sé danh gia mirc 46 dong
nhat va kha nang lién két ctiia khéi san pham khi st
dung cac loai phu gia khac nhau, két qua thé hién trong
d6 thi hinh 2.
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Hinh 2: do thi dénh gia cuong lye gel ciia cac mau gio lua

Doi chung Han the

Panh gia muc do dong nhit, do dan hoi cia khdi
gid khi Iyc nén & mot khoang cach nhit dinh di qua
khéi gio trong dd thi hinh 2 cho thay, cuong luc gel 16n
nhat & miu c6 st dung y-PGA, tiép theo la cac mau c6
stpp va TBBT, thip nhét 1 han the va mau dbi chimg.
Qua phén tich vé cuong luc gel mot lan nira khéng
dinh viéc st dung y-PGA lam phu gia cai thi¢n cAu tric
trong san pham gio lya 1a wu viét nhat.
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Ddnh gid chit luong gio lua thong qua cdc thong
s6 cdm quan

Cac mau gio sau khi do luc nén, luc cit va cuong
Iuc gel, tién hanh danh gia cam quan, két qua thu duoc
nhu sau:

Déi chimg

stpp Han the

=4—Mau sic

== Mui, vi
Hinh dang

=>=P¢ gion dai

Hinh 3: biéu do danh gid diém cam quan cdc mdu gio sir dung phu gia

San pham duoc chia lam 2 nhém chinh: nhém san
pham c6 mau hong nhat 14 cac san pham sir dung han
the, y-PGA; nhém c6 mau tring nhat gdm c6 mau ddi
chtng, TBBT va miu chtra stpp. V& mui vi, mau co sir
dung y-PGA dat gia tri cam quan cao nhat va khac biét
khong nhiéu so véi mau ddi ching va mau sir dung
stpp. Mau str dung han the, TBBT thé hién su khac biét
13 so v6i cac mau dbi chung va sir dung y-PGA. Kha
nang sir dung cac loai phu gia thure pham trong viéc 6n
dinh va cai thién chat luong ctia gio duoc thir nghiém
so sanh gitta y-PGA va 3 loai phu gia khac hién dang
dugc st dung rong réi trén thi truong, cho thdy y-PGA
¢6 kha niang 6n dinh trang thai, cho mau sac dic trung
clia gio tuoi, o thé thay thé cac phy gia doc hai nhu
han the, tao cu trac trong san pham gio tot hon khi sir
dung cac hop chit photphat va cac loai TBBT.

Khdo sdt nong dp y-PGA dén chit lwong ciia gio
lua

Tién hanh thr nghiém tai cac ndng do y-PGA tir
0,05 dén 0,25%, trong d¢6 mau ddi chimg 1a mau khong
sir dung y-PGA (0%), cac mau con lai y-PGA str dung
v6i budc nhay nong do 1a 0,05%. Sau khi thir nghiém,
tién hanh danh gia cam quan va do cudng luc gel ciia
timg mau nghién ctru cho két qua nhu trén hinh 4.
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Hinh 4: d6 thi so sanh cdc mdu gio str dung y-PGA véi cic nong do khac nhau

So sanh cac mau co6 sir dung y-PGA véi cic nong
d6 khac nhau va c6 thém mot mau duoc thu thap ngoai
thi truong dé so sanh danh gia chat lugng cua cac mau
gid qua thong s6 cuong luc gel cho thiy, miu gio dbi
chig va mau gio hién dang ban trén thj trudng cia
mot cong ty ché bién thuc pham an toan c6 cudng luc
gel twong dwong nhau. Khi dem so sanh véi cic mau
¢6 bd sung y-PGA cho thy su khac nhau 16 rét giita
cac mau st dung va khong sir dung y-PGA. O cac ndng
d6 y-PGA tir 0,05% dén 0,15%, cudng luc gel cta cac
mAau ndy c6 gia tri dao dong tir 8582 g.mm dén 9356
g.mm. Cudng luc gel cia mau gio dat gia tri cao nhat
& mau co st dung y-PGA véi ndng d 0,20% va co xu
hudng giam & ndng d6 0,25%. Nhin vao dd thi co thé
thdy cuong luc gel ciia cac mau gio dat cuc dai & nong
d6 0,20% y-PGA.

Trén phuong dién danh gia cam quan cho thiy: mau
d6i chimg va mau sir dung y-PGA ndng do 0,05% co
mau sic tréng sang, 16 hut vira, bé mat cit kha min, c6
mui thom va vi ngot cta thit, bi ran khi gap d6i miéng
gid. Mau sir dung y-PGA tir nong d6 0,10% dén ndng
d6 0,20% déu c6 mau sic hong nhat, déu mau, 16 hut
nho, bé mat kha min, gio c6 do gion va dai, gép doi va
gap doi 1at cét gio déu khong bi ran, c6 hwong vi thom
ngon didc trung. Mau sir dung y-PGA ndng d6 0,25%
¢6 mau hong sang, khong déu mau, 15 hut nho, bé mit
cat kha min, gio hoi dai, gap lam 3 1at cat gid hoi ran.

Tuy dé c6 nhiéu nghién ctru vé tng dung y-PGA
trong san xut banh, my soi [12]..., nhung day 1a nghién
ctru dau tién sir dung y-PGA dbi v6i san pham thit theo
phuong phap truyén thong, cac két qua cho thdy y-PGA
6 kha nang lam thay ddi cdu triic san pham, cho chat
lwong san pham t6t hon cac san phdm hién c6 trén thi



Khoa hoc Y - Duoc

treong. Tir nghién ctru thuce té cho thay, c6 thé sir dung
y-PGA ndng d9 0,20% lam phu gia trong ché bién gio,
nham cai thién mot sb chi tiéu chit luwong gio, thay thé
cho han the dang str dung tran lan trén thi truong.

Két luan

Trong san xuat gio lua c6 thé st dung y-PGA voi
ndng do tir 0,10 dén 0,20%, mot s6 chi tidu chat luong
san pham ting 16 rét so voi sir dung cac loai phu gia
khac: Iyc cat (2294,6 g ), luc nén (902,05 g), cudng luc
gel (8802,5 g.mm), gia tri cAm quan mau sic va mui
vi déu tot.

Trong qua trinh str dung y-PGA vao san pham gio,
ty thudc vao chat lugng nguyén lidu dau vao co thé
tang giam ham luong y-PGA theo ding quy dinh vé
sinh an toan thuc pham cho phép.
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