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Gio lua 13 mdt sin pham truyén thong ciia nguoi Viét Nam. Sy phat trién theo xu hwéng cong nghiép hoéa,
hién dai héa din dén sy thay ddi trong phwong thirc san xuit gio lua, trong d6 c6 viéc bo sung mot so
phu gia ddc hai vao gio lua véi muc dich tao ciu triic sin phidm, ting thoi han bao quan... Do vy, di cé
nhiéu nghién ctru vé cac sain pham phu gia thue pham thay thé cac héa chit ddc hai, trong dé, poly gamma
glutamic (y-PGA) dwoc biét dén nhw mdt polyme sinh hoc sin xuit tir qua trinh 1én men ciia vi khuin
Bacillus subtilis, dwoc sir dung 1am phu gia trong ché bién thue pham va mét s6 linh vuc khac. Bai bao
trinh bay két qua nghién ctru cho thiy, khi sir dung y-PGA véi nong dd 0,10-0,20% trong san pham gio
lua, chét lwgng san pham ting rd rét so voi sir dung cac loai phu gia khac, cu thé: luc cit (2294,6 g) va luc
nén (902,05 g), cwong lue gel (8802,5 g.mm), gia tri cim quan mau sic va mui vi déu tot. Nong dé y-PGA
tot nhét sir dung trong sin xuat gio 13 0,20%.

Tir khéa: an toan thwe phim, axit poly gamma glutamic (y-PGA), gio lua, phu gia thwe pham.
Chi 56 phin logi 3.5

Pat van de
Applying poly gamma glutamic acid for better “Gio lua”

Gi0 lua 1a mot sdn pham truyén

production qua]ity thdng duoc sir dung nhiéu trong bira
an cua ngudi Viét Nam. Nguyén
Summary liéu chinh cta gio lua dugc lam tir

thit nac than con tuoi cia lgn (heo)
dugc gid nhuyén véi nudc mim va
mot sd gia vi khac. Chat luong cua
gio lua gion va déo hay khong déu
phu thudc vao chét luong cua thit
lon nguyén li¢u, thit cang tuoi, chét
luong gid cang ngon. Theo mot sd
kinh nghiém truyén théng ciia nguoi
Viét Nam, dé c6 san pham gio ngon
ma thit nguyén liéu khong can tuoi,
210 ¢o thoi gian bao quan dai, nguoi

This paper presents the results of applying poly gamma glutamic
(y-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
(v-PGA), safe food.
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san xuit thuong thém vao gid mot
chat han the (borac), mot chit doc
c¢6 anh huong dén sic khoe nay da
bi cAm st dung. Tuy nhién, do thoi
quen su dung va y thuc ciia nguoi
san xuat chua nhan thic hét tinh chat
nguy hiém cua borac dén suc khoe
cia nguoi tiéu dung nén han the van
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dugc sir dung 1én lat trong ché bién thuc pham nhu
mot bi quyét gia truyén cua ngudi san xuit. Dé giam
bot, tién tGi loai bo viee st dung han the trong ché
bién thuc phdm néi chung va san pham gio lya noi
riéng, can c6 nhitng nghién ctru tao ra nhiing chét thay
thé han the. Nghién ciru trong linh vyc cong nghé sinh
hoc va thuc phém da tao ra nhiéu chit méi c6 thé thay
thé han the trong ché bién san pham thit nhu tinh bot
bién tinh (TBBT), cac hop chat phdt phat, cac hop chét
polyme sinh hoc chiét xuét tir vo tom - chitosan... Gan
day nhat I nhimg nghién ciru vé hop chét polyme sinh
hoc: axit poly gamma glutamic (y-PGA) thu dugc tur
qua trinh 1én men boi ching vi khuan Bacillus subtilis
phan 1ap trong cac san pham thuyc phiam nhu twong
Ban, Chao, Natto, ThuaNao [1-5]. Do ban cht 1a mot
san pham dugc tao thanh tir qua trinh 1én men nho
chung vi khuan phan 1ap tir thuc phim nén y-PGA rit
an toan [6, 7]. Vi vay, y-PGA khong chi dugc tmg dung
trong linh vuc ché bién thuc phdm ma con dugc tng
dung trong nhiéu linh vuc khac nhu y té, duoc phém,
m§ pham, moi trudng béi tinh chat khong doc hai va
c6 kha nang phan huy trong moéi truong [8-10]. Hién
nay, y-PGA di duogc Gmg dung trong san xuat banh my
dé cai thién do xép, giam muc d¢ hu hong cua banh,
gilt 4m cho banh, ting thoi gian bao quan. Tir nhiing
nghién ciru vé cai thién chat luong banh my, san pham
c6 ham lugng protein thuc vat cao, nhom nghién ctru
tién hanh thir nghiém 6n dinh chit luong giod lya - mot
san phdm c6 ham lugng protein dong vat cao. Khi
ching minh duoc y-PGA c6 kha ning cai thién chat
luong san phélm gio lua, s€ khuyén khich nguoi san
Xuét st dung y-PGA, thay thé dan cac phu gia doc hai,
dem lai loi ich cho nguoi ti€u dung.

Poi twong va phuong phap nghién ciu
Nguyén liéu

Thit nac than cua lon (yéu clu ky thuat sach, ty 1¢
nac/m& = 80/20), cac gia vi khac gdm nuéc mam cao
dam, mubi, hat tiéu, bot ngot, y-PGA thanh phérn.

Phu gia thuc phdm: 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 trac Texture Analyser TA.XT
Plus (Anh).
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Quy trinh ché bién

Thit lon — So ché — Xay thé — Xay nhuyén —
Bao goi — Ludc — San pham. Gia vi, nguyén liéu phu
va cac chit nghién ctru duoc bd sung trong cong doan
xay tho. Cac chét nghién ciru y-PGA nong d6 0,1%,
han the ndng d6 0,1%, TBBT 0,2%, stpp ndng d6 0,1%
dugc bd sung trong céng doan xay nhuyén. Gio lua
duoc bao goi trong bao bi dng collagen dudng kinh 30
mm, duoc dinh lwong 100 g/chiéc v6i chidu dai nhu
nhau.

Phwong phap nghién ciru va danh gia

So sanh chat heong gio khi sir dung cdc loai phu
gia thire pham va y-PGA: tién hanh thuc nghiém voi
cic mau C(') bé sung cac loai phu gia khac nhau. Po
cac thong s6 vé lyc nén va luc cit cua san pham dong
thoi tién hanh danh gia cam quan vé mau sic, mui vi
va hinh dang.

Xdc dinh nong d¢ y-PGA: tién hanh thyc nghiém
v6i cac mau co ty 1& bd sung y-PGA vao nguyén licu
chinh khéac nhau. Diéu chinh ty 1& bd sung vao nguyén
lidu véi cac nong d6 y-PGA ting dan tir 0,05 dén 0,25%
theo budc nhay 0,05%. Sau do, do cac thong s6 vé luc
nén va lyc cit ctia san pham, dong thoi tién hanh danh
gia cam quan v& mau sdc, mui vi va hinh dang.

Do do nén: danh gia do ran chic cua cac loai gel
protein c4, thit st dung du do hinh cau P/5S - dudng
kinh 5 mm. Céc thong s6 Iya chon trén may do cAu tric
TA.HD Plus theo huéng dan sir dung ciia may.

Po d@p cat: dé danh gia tinh thong nhét cua cac soi
co, su ¢ mat cia mo lién két va thanh phﬁn chét béo,
nhiét d6 mau va toc do cat. Po d6 cit duge mod phong
dya trén hanh dong can ctia con ngudi khi str dung
thuc pham. Cac yéu t6 anh huong dén két qua cit duoc
danh gia qua viéc sir dung dao cit Warner-Bratzler.

Po cuwong luc gel: danh gia chat luong gid duoc do
theo 3 thong s6: luc nén (pha vd), luc cit va "cuong
luc gel". Cuong luc gel 14 Iyc cao nhat, tinh bang gam,
nhan véi khoang cach bi pha v& do bang cm va tuong
duong véi cuong luc gel [11]. Céc chi tiéu lyc nén, luc
cit, cuong luc gel cua gid duge xur 1y theo cac hinh
dang déng nhét trude khi dem di do luc nén va duoc
cit theo cac hinh hop co6 kich thude: dai 3 cm, rong
2 c¢m, cao 2 cm va do bang may do cau triic Texture
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Analyser TA.XT Plus ciia Phong thi nghi€ém cong nghé
thuc pham, Truong Dai hoc Bach khoa Ha Noi.

Padnh gid cam quan: theo tiéu chuan TCVN 3215-
79 quy dinh phuwong phap kiém tra chit luong san
pham thyc pham bang cam quan cho diém, ap dung dé
kiém tra tat ca cac chi tiéu cam quan hodc timg chi tiéu
riéng biét (trang thai, mau sdc, mui, vi.. .) cua tung loai
san phdm va hang hoa [12].

Két qua va thao luan

Danh gia chat lwong gio lua qua thong 0 luc nén
va lye cdt

Panh gia sy anh hudng cua cac loai phu gia dén
chat lugng gio lua tién hanh voi cac mau thi nghiém
c6 dung han the, stpp, y-PGA, TBBT véi cac nong do
dd néu, mau dbi ching trong nghién ctru 1a cac mau
khong sir dung cac loai phu gia nay. Cic mau gid
nghién ctru dugc ché bién trong cung mot diéu kién
(bao goi tidu chudn, nhiét d9, thoi gian ché bién, thanh
phan phu nhu nhau), cac mau thanh phdm sau khi bao
on, dugc dem di phan tich trén may do cau triic cho két
qua trong hinh 1.
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Hinh 1: @ thi lwc nén (LN) va luc cdt (LC) ciia gio thanh phim

Luc nén va lyc cit 13 2 thong sé danh gia mic do
gion va dai cta san phdm gio lua. B thi hinh 1 cho
thiy, luc nén cia ciac mau co sir dung y-PGA 1 16n
nhit, ddng nghia voi d6 dan hoéi va do cimg cua gio
thanh pham 1a tot nhét, cac mau co lyc nén tuong
duong nhau 12 mau d6i chimg, mau bo sung han the va
mau str dung stpp, cac mau nay c6 luc nén trung binh tir
1400-1600 g. Mau c6 luc nén thap nhét 1a miu sir dung
TBBT, luc nén do duoc tir mau nay phan anh dung ban
chat cua tinh bot khi bd sung vao cac san phém gio.
Mau b sung tinh bdt tao cho gio bd, cAu tric bé mat
min kém x6p, TBBT thudng dugc bd sung vao gid nhu
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mot chat don, 1am giam gia thanh san pham va thuong
dugc két hop cung han the nham cai thién cau tric gio.
Do thi luc cét thé hién do dai, déo cua san phém, luc
cét clia cac mau chira y-PGA (2294,6 g) cao nhat, mau
sir dung TBBT van 1a miu c6 lyc cit kém nhat (1364,2
g), su lién két roi rac trong cdu tric gid cia mau TBBT
anh huong 16n dén viée tao cau trac trong gio thanh
pham. Cac mau st dung han the (1563,2 g) va stpp
(1664.8 ) co luc cat thip hon so voi mau dbi chimg,
boi han the va stpp duoc sir dung trong thuc pham chu
yéu dé ting d6 gion cua san pham, con ddi v6i mau
gi0 trong nghién ctru lam tir thit lanh dong nén viéc cai
thién ciu tric cta gio boi stpp va han the ¢6 anh hudng
khong dang ké.

Dadnh gid chit lwong gio lua qua thong sé cwong
lwc gel ciia san pham

Thong sé cuong luc gel ctia san pham dugc thé hién
boi lyc nén dau dam xuyén cach mau san pham 15
mm. Cudng luc gel 14 thong sb danh gia mirc 46 dong
nhat va kha ning lién két cua khdi san pham khi sir
dung cac loai phu gia khac nhau, két qua thé hién trong
d thi hinh 2.
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Hinh 2: do thi danh gid cuwong lec gel ciia cde mau gio lua

Ddi chimg  Han the

Panh gid mac do dong nhat, d6 dan hoi cua khoi
gio khi lyc nén & mot khoang cach nhét dinh di qua
khéi gio trong d6 thi hinh 2 cho thay, cudng luc gel 16n
nhit & miu co str dung y-PGA, tiép theo 1a cac mau c6
stpp va TBBT, thap nhat 1a han the va mau dbi chimg.
Qua phan tich vé cuong luc gel mot 1an nita khing
dinh viéc sir dung y-PGA lam phu gia cai thién ciu trac
trong san pham gio lua 13 vu viét nhat.
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Ddnh gid chit lwong gio lua théng qua cdc thong
6 cdm quan

Cac mau gio sau khi do luc nén, luc cat va cuong
luc gel, tién hanh danh gid cam quan, két qua thu dugc
nhu sau:

stpp

=—Mau sic

== Mui, vi
Hinh dang

=>=P¢ gion dai

Hinh 3: biéu do danh gia diém cam quan cdc mau gio si dung phu gia

San pham duoc chia lam 2 nhom chinh: nhém san
pham c6 mau hong nhat 13 cac san pham sir dung han
the, y-PGA; nhém c6 mau tra"lng nhat gém c6 mau ddi
chimg, TBBT va miu chtra stpp. Vé mui vi, mau co sir
dung y-PGA dat gia tri cam quan cao nhét va khac biét
khong nhiéu so véi mau d6i chimg va mau st dung
stpp. Mau str dung han the, TBBT thé hién su khéc biét
16 50 voi cac mau dbi ching va s dung y-PGA. Kha
nang str dung cac loai phu gia thuc pham trong viéc 6n
dinh va cai thién chét luong cua gio dugc thtr nghiém
so sanh gitra y-PGA va 3 loai phu gia khac hi¢n dang
duogc sir dung rong réi trén thi trudng, cho thay y-PGA
c¢6 kha nang 6n dinh trang thai, cho mau sic dic trung
clia giod tuoi, c¢6 thé thay thé cac phu gia doc hai nhu
han the, tao ciu tric trong san phém gio t6t hon khi st
dung cac hop chat photphat va cac loai TBBT.

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

Tién hanh thu nghiém tai cac néng do y-PGA tu
0,05 dén 0,25%, trong d6 mau ddi chimg 1a mau khong
sit dung y-PGA (0%), cac mau con lai y-PGA sir dung
v6i budc nhay nong do 1a 0,05%. Sau khi thir nghiém,
tién hanh danh gi4 cam quan va do cuong luc gel cua
timg mau nghién ctiru cho két qua nhu trén hinh 4.
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Hinh 4. do thi so sanh cdc mau gio str dung y-PGA véi cac nong dg khdac nhau

So sanh cac mau cé sir dung y-PGA véi cac ndng
d0 khac nhau va c6 thém mot mau duge thu thap ngoai
thi truong dé so sanh dénh gia chat luong ciia cac mau
gid qua thong s cuong luc gel cho thdy, miu gio ddi
chimg va mau gio hién dang ban trén thi trudng cia
mot cong ty ché bién thyc phim an toan ¢ cuong lyc
gel tuong duong nhau. Khi dem so sanh véi cac mau
¢6 bd sung y-PGA cho thiy su khac nhau 13 rét gitra
cac mau sir dung va khong sir dung y-PGA. O cac nong
do y-PGA tr 0,05% dén 0,15%, cuong luc gel cua cac
mau nay co gia tri dao dong tir 8582 g.mm dén 9356
g.mm. Cuong luc gel ciia mau gio dat gia tri cao nhat
& mau c6 st dung y-PGA véi ndng d6 0,20% va c6 xu
huéng giam & ndng d6 0,25%. Nhin vao db thi co thé
thiy cuong luc gel cua cac mau giod dat cuc dai & nong
d6 0,20% y-PGA.

Trén phuong dién danh gid cam quan cho thiy: mau
dbi chimg va mau st dung y-PGA ndng d6 0,05% co
mau sic tréng sang, 16 hit vira, bé mat cit kha min, co
mui thom va vi ngot ciia thit, bi ran khi gap d6i miéng
gid. Mau sir dung y-PGA tir nong d6 0,10% dén nong
dd 0,20% déu co6 mau sic h6ng nhat, déu mau, 15 hat
nho, bé mit kha min, gio c6 do gion va dai, gip doi va
gap doi lat cit gio déu khong bi ran, ¢6 huong vi thom
ngon dic trung. Mau st dung y-PGA ndng d6 0,25%
c6 mau hong sang, khong déu mau, 16 hiit nho, bé mat
cit kha min, gio hoi dai, gdp 1am 3 lat cit gid hoi ran.

Tuy di c6 nhiéu nghién ctru vé tng dung y-PGA
trong san xuat banh, my soi [12]..., nhung ddy 1a nghién
ctru dau tién sir dung y-PGA ddi voi san pham thit theo
phuong phap truyén théng, cac két qua cho théy v-PGA
¢6 kha nang lam thay do6i cau tric san pham, cho chat
luong san phém t6t hon céac san phém hién c6 trén thi
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truong. Tir nghién ctru thyc té cho thiy, c6 thé sir dung
y-PGA ndng d¢ 0,20% lam phu gia trong ché bién gio,
nham cai thién mot sé chi tiéu chit luong gio, thay thé
cho han the dang sur dung tran lan trén thi truong.

Két luan

Trong san xut gid lua co thé sir dung y-PGA voi
nong do tir 0,10 dén 0,20%, mot s chi tiéu chat lugng
san pham tang rd rét so voi st dung cac loai phu gia
khac: Iyc cat (2294.6 g ), luc nén (902,05 g), cudng luc
gel (8802,5 g.mm), gi4 tri cam quan mau sic va mui
vi déu tt.

Trong qué trinh str dung y-PGA vao san pham gio,
tuy thudc vao chat lwong nguyén liéu dau vao cé thé
tang gidm ham lugng y-PGA theo ding quy dinh vé
sinh an toan thyc pham cho phép.

Tai lieu tham khao

[1] Nguyén Chi Diling va céc cong su (2014), “Nghién clru cong
nghé sinh téng hop, thu nhan poly gamma glutamic axit (PGA) tng
dung trong cac san pham thuc phdm va nong nghiép”, Bdo cdo tong
hop két qua khoa hoc cong nghé.

[2] Nguyén Chi Diing, Tran Lién Ha, Nguyén Vin Cach (2013),
“Khao sat cac diéu kién thich hop cho sinh tdng hop axit poly y
glutamic cta chung vi khuén Bacillus subtilis B5”, Hoi nghi khoa hoc
céng nghé sinh hoc todn quéc 2013, Nha xuét ban Khoa hoc tw nhién
va Cong nghgé, tr.133.

[3] Nguyén Chi Diing, Tran Lién Ha, Nguyén Vin Cach (2013),

TAP CHI

HOA HOC

NG NGHE ¢t Nam 44) 4.2016

“Phén lap, tuyén chon cac chung Bacillus subtilis c6 kha ning sinh
tong hop acit poly y glutamic”, Tap chi Nong nghiép va Phat trién
Nong thon, 12(2).

[4] Tran Lién Ha (2010), Nghién ciru sin xudt cac thye pham chire
nang tur dau twong, S6 Khoa hoc va Cong ngh¢ Ha Noi.

[5] Sawamura S (1913), “On Bacillus Natto”, J. Coll. Agric.
Tokyo, Vol.S, pp.189-191.

[6] Yang L.C, et al (2008), “Effects of Poly-y-glutamic Acid
on Calcium Absorption in Rats”, Bioscience, Biotechnology, and
Biochemistry, 72(12), pp.3084-3090.

[7] Yung S.S, Wen C.S (2010), “Improving The Emulsion Stability
of Sponge Cake by The Addition of y-Polyglutamic Acid”, Journal of
Marine Science and Technology, 18(6), pp.895-900.

[8] Hiroyuki T (2010), “Food Applications of Poly-Gamma-
Glutamic Acid”, Amino-Acid Homopolymers Occurring in Nature,
Microbiology Monographs, pp.155-168.

[9]1 Ho G.H, et al (2006), “y-Polyglutamic Acid Produced by
Bacillus  Subtilis (Natto):
Properties and Biological Functionalities”, Journal of the Chinese
Chemical Society, 53(6), pp.1363-1384.

Structural Characteristics, Chemical

[10] Shih I.L, Van Y.T (2001), “The production of poly-(gamma-
glutamic acid) from microorganisms and its various applications”,
Bioresource Technology, 79(3), pp.207-225.

[11] Yamazawa M (1990), “Effect of heating temperature on
structure and gelreinforcing ability of starch granules in kamaboko-
gel”, Nippon Suisan Gakkaishi, Vol.56, pp.505-510.

[12] Ha Duyén Tu (2006), Ky thudt phdn tich cam quan thuc
phdm, Nha xuét ban Khoa hoc va K§ thuat, Ha Noi.

64



