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ABSTRACT

The objectives of the study were to produce soy sauce with high quality,

free of toxic 3-MCPD (3-monochloropropane-1,2-diol), and to reduce
production time, based on these several experiments were carried out.
Results of research showed that inoculating pure starter culture of
Aspergillus oryzae 10° spores/g dry weight (gdw) has shorten the koji
incubation time to 52 hours in comparison to 4-5 days of the traditional
process. Supplementing of 2% commercializing enzyme into hydrolytic
step at 50°C, 36 hours before adding salt (NaCl), the efficiency of
amino acid hydrolysis obtained 44,8% which was more higher than
that of the control 8,8%. Aroma of soy sauce was improved by
inoculating with the bacteria Pediococcus halophillus 10* cells/g and
the yeast Zygosaccharomyces rouxii 10% cells/g of mixture together in
the period of brine fermentation.

TOM TAT

Muc tiéu ciia nghién ciru nay la nham tao ra san phdam mede twong cé
gid tri dinh dwéng cao, khong chira déc té 3-MCPD va rit ngdn thoi
gian sdn xudt, tir d6 mét so thi nghiém di dwoc tién hanh. Két qua
nghién ciru cho thdy viéc ching giong thuan Aspergillus oryzae véi mdt
56 10° bao tir/g chat khé (gck) da rit ngdn thoi gian 1 koji xuong con
52 gio so vOi qua trinh u truyén thong khodng 4 - 5 ngay. Két hop bé
sung 2% ché pham enzyme thuong mai vao cong doan thuy phan koji o
50°C, 36 gio truéc khi b6 sung mudi cho hi¢u sudt thity phan dam amin
cao nhdt 44,8% va cao hon nhiéu so véi mau doi chirng (khong b6 sung
enzyme) 8,8%. Trong qud trinh lén men trong nuwdc muoi bang phuong
phap . b6 sung vi khudn Pediococcus halophillus véi mdt so 10” té bao/g
va ndam men Zygosaccharomyces rouxii 10% #é bao/g dich lén men sdan
pham nude tiwong thu dwoc c¢6 hirong vi thom ngon ti nhién.

1 GIOI THIEU

Nudc twong 1a thuc phim dwoc sir dung
phd bién & nude ta, & Chau A va ngay cang
phd bién ¢ nhidu nuéc trén thé gioi, boi vi
nuéc twong gidu chat dinh dudng do chua

nhiéu acid amin, 13 gia vi thuong duoc sir dung
trong bita an hang ngay va trong ché bién thuc
pham. Tuy nhién, thoi gian gan day viéc sir
dung phuong phap hoa giai trong san xuét
nudc twong da tao ra nhiéu doc t& nhit la
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3-MCPD (3-monochloropropane-1,2-diol) gay
anh huong dén sic khoe nguoi tiéu dung. Uu
diém cua phuong phap nay 1a thoi gian san
Xuat ngan, mui vi dd quen véi nguoi tiéu dung
nén dugc wa thich. Nhung nhugce diém 1a sir
dung acid HCI dé thiy phan, gay doc hai va 6
nhiém moi trudng. Mit khéc, phuong phap san
Xuit nudc tuong 1én men truyén thong thi an
toan cho nguoi tiéu dung nhung lugng dam
thity phan khong cao, thoi gian san xut
kéo dai va mui vi chua dugc ngudi tiéu dung
chap nhan.

Do d6, viéc tng dung cong ngh¢ sinh hoc
dé cai tién quy trinh san xuat nudc tuong bang
phuong phap 1én men nham tao ra san pham
giau dinh dudng, an toan cho nguoi tiéu ding
vé6i thoi gian san xuat ngan, khong gay anh
huong tac hai dén moi truong 1a van dé dat ra
can giai quyét. Vi vy, viéc nghién cau cai tién
quy trinh san xuat nudc twong lén men bang
cach sir dung vi sinh vat va enzyme protease
da duoc tién hanh.

2 PHUONG PHAP NGHIEN CcUU
2.1 Phuwong tién thi nghiém

Thi nghiém duoc thuc hién tai pl}bng Thi
nghiém Cong ngh¢ Sinh hoc Thyc pham, Vién
Nghién ctru va Phat trién Cong nghé Sinh hoc,
Truong Pai hoc Can Tho (PHCT).

2.1.1 Nguyén li¢u

— Dau nanh tach béo, bot mi, mudi an
(NaCl) mua ngoai thi truong.

— Méc gidng Aspergillus oryzae c6 ngudn
gbc tir ngan hang gidng cua Hoa ky ATCC
(American Type Culture Collection) va dang
ton trit gidng tai Vién Nghién ciru & Phat trién
Cong nghé Sinh hoc, PHCT.

— Chung giong vi khuan Pediococcus
halophillus va nam men Zygosacharomyces
rouxii tr Phong Thi nghiém Cong nghé¢ Sinh
hoc Thuc pham, Vién Nghién ctru & Phat trién
Cong nghé Sinh hoc, PHCT.

— Ché pham enzyme protease (mua tai
Vién Sinh hoc Nhiét dgi, Thanh pho HO Chi
Minh).
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2.1.2 Héa chdt

— Moéi truong: MRSA  (Man Rogosa
Sharpe Agar); PGA (Potato — glucose — agar)

— Hoa chit: NaHPO,.2H,0, NaH,PO,H;0,
K;HPO,, SDS (Sodium Dodecyl Sulfat), OPA
(Ortho-phthaldialdehyde), DTT (Dithiotreitol),
Ethanol, CBB (Coomasie brilliant blue), casein,
bromoresol green, methyl red, bromophenol
blue, formol, TCA (Trichloroacetic acid), acid
boric, acid acetic, acid citric, acid sulfuric,
aceton, Na,CO; MgO, K,S0,, CuSO,, NaOH,
(NH4)2SO4mua ¢ co sé ban Hoa chit.

2.2 Phuong phap nghién ctru

2.2.1 Khdo sdt anh hiong cua ti 1é ching nam
Mmoc va thoi gian u koji den hoat tinh
enzyme protease koji

Thi nghiém dugc bd tri ngﬁu nhién 2 nhan
tb: (1) ti 16 mébc gidng (3 mue do: 10%, 10°, 10°
bao tu/g chit kho) va (2) Thoi gian u koji (3
muac do: 42, 52, 68 gio). Thi nghiém lap lai 3
lan, nén c6 9 (3x3) nghiém thirc va 27 (9 x 3)
don vi thi nghiém. Chi tiéu khao sat gdm hoat
tinh enzyme protease theo phuong phap Anson
cai tién va ham luong protein theo phuong
phap Bradford (Lam Thi Kim Chau, 2004).

2.2.2 Khdo st anh hirong ché pham enzyme
protease déen kha nang thiy phan
protein

Thi nghiém dugc bé tri ngau nhién 2 nhan
t6: (1) Ham lwong enzyme bé sung (6 mic do:
0; 1,0; 1,5; 2,0; 2,5; 3,0 %) va (2) Thoi gian
thity phan (4 mic do: 12, 24, 36, 48 gio). Thi
nghiém lap lai 3 lan, nén c6 24 (4x6) nghiém
thuc va 72 (24x3) don vi thi nghiém. Chi tiéu
khao sat 1a ham lugng dam amin theo phuong
phap chuan d6 formol.

2.2.3 Khdo sdt anh hwong cua ching giong vi
khudn Pediococcus halophillus va ndm
men Zygosacharomyces rouxii dén chat
lwong va cam quan nuoc twong

Thi nghiém dugc bd tri ngdu nhién theo hai
phwong thirc bd sung vi khuan va ndm men:
(1) bd sung vi khuan - nAm men cung liic vao
thoi gian dau 1én men; (2) bd sung vi khuan
truée kiém tra pH dich 1én men khoang 5,5 thi



Tap chi Khoa hoc Truong Pai hoc Can Tho

cho ndm men vao. Hai nhan t6: (1) Mat s té
bao vi khuan (3 muc d6: 107, 10%, 10° té bao/g
dich 1én men); (2) Mat s6 t& bao nam men (3
muc do: 10% 10% 10° té bao/gam dich Ién
men). Thi nghiém lap lai 2 1an, tong cong c6
40 don vi thi nghiém.

Chi tiéu khao sat: danh gia cam quan (Ha
Duyén Tu, 2006).

Thir nghiém san xuat nudc twong cai tién tir
tuyén chon nghiém thic ti wru ciia thi nghiém
a dong thoi két hop so sanh véi 2 nghiém thic
dbi ching khong bd sung enzyme protease
thwong mai va nghiém thic san xuat nudc
tuong truyén thng.

Chi tiéu khao sat: phan tich ham lugng dam
amin, mat s6 vi khuan va nAm men.

2.2.4 Hoan thi¢n hda quy trinh san Xudt nuoc
twong va kiém tra chat luong san pham
Thi nghiém san xuét nudc twong theo quy
trinh cai tién va4i cac thong so t6i wu tir cac thi
nghiém da thuc hién.
Cac chi tiéu phan tich: 3-MCPD, aflatoxin,
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cac chi tiéu Iy hoa, vi sinh (g6i mau phan tich
0 Trung tdm kiém nghiém).
3 KET QUA VA THAO LUAN

3.1 Anh hwéng cia ti 1§ chiing nAm méc va
thoi gian G koji den hoat tinh cia
enzyme protease koji

Két qua thi nghiém khao sat anh huong
cua ti 16 ndm mdc va thoi gian G anh huong
dén hoat tinh protease koji dugc trinh bay &
Bang 1.

Két qua Bang 1 cho thiy hoat tinh protease
koji tai thoi dlem 52 gio véi lwong moc glong
chung vao 1a 10° bao tir/gck dat gia tri cao nhat
& nghiém thac 6 (5,13 U/g mau). Véi cung
lvong méc giéng chung (10° bao tir/gek) néu
tiép tuc kéo dai thoi gian u dén 68 gio (nghiém
thirc 9), hoat tinh protease di giam xudng muc
4,73 U/g mau. Két qua khao sat cho thdy moi
truong khéi koji lac nay c6 hé khuan ty phat
trién cham va su hinh thanh bao tir dién ra
manh 1am khdi koji chuyén tir vang xanh sang
mau xanh dam do do6 da lam giam di hoat tinh
enzyme protease.

Bang 1: Hoat tinh protease, ham luwgng protein, hoat tinh dic hiéu caa koji

Nghi¢  To hgp thei gian (gio) vati  Hoat tinh protease  Ham lwong protein ~ Hoat tinh dic
m thirc 18 méc goe (bao tir/gek) koji (U/g mau) (mg/g mau) hiéu (U/g miu)
1 42-10* 2,55" 153,409 16,629
2 42-10° 3,28° 166,51 19,69°
3 42-10° 4,08 213,22¢ 19,14°
4 52-10* 4,09 238,70¢ 17,13f
5 52-10° 4,38° 250,71° 17,47%
6 52-10° 5,13 242,50° 21,15
7 68-10* 4,27° 242,13° 17,63°
8 68-10° 4,88° 249,30° 19,57
9 68-10° 4,73° 245,70 19,25
CV(%) 1,35 0,65 1,39

*S6 ligu trong bdng la trung binh cia 3 lan 1ap lai, trong ciing mét ¢ét cde sé mang chir 6 mii giong nhau thi khéng

khdc biét c6 y nghia thong ké 5% (p< 0.05)

Tuy nhién, vai ti 1é méc giéng 10* va 10°
bao tu/gek thi thoi gian u tr 42 - 68 gio hoat
tinh protease tlep tuc tang do khi u bao tu
nim méc nay mam va phat trién hé khuan ty
cham hon so vai nghiém thie duoc chung ti 1€
10° bao tu/gek. Trong cung mot thoi gian 1 l1a
52 gio nhung vai ti 16 mdc gidng ching vao &
3 mitc do 10 10°, 10° bao tir/gek s& cho két
qua khac biét c6 y nghia théng ké 5% vai hoat
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tinh protease lan lugt 1a (4,09 U/g mau) ¢
nghiém thac 4, (4,38 U/g mau) & nghiém thuc
5, (5,13 U/g mau) ¢ nghiém thuc 6, cho thay ti
Ié mdc giéng ching vao c6 anh huong dang ké
dén hoat tinh protease koji. Pong thoi &
nghiém thac 6 vai thoi gian u koji 1a 52 gio va
ti 1& mdc giong 10° bao tu/gek cho hoat tinh
protease dac hiéu cao nhat 21,15 (U/g mau)
Két qua nghién ciru pht hop vé6i cong bd cua
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Nguyén Puc Luong (2002), thoi gian thu nhan
enzyme vao khoang 36 - 60 gio. Theo DPdng
Thi Thanh Thu (2003) thoi gian nuéi moc 40 -
48 gio khi mbc c6 mau vang xanh. Nhiéu
chung Aspergillus tao enzyme cao nhat luc
méi bit dau sinh bao tir (Lwong Bic Pham,

1998).

Qua do, cho thiy ti ¢ méc gidng va thoi
gian 4 koji rat anh huwong dén hoat tinh
protease cua koji. Vi vay, nghi€m thuc 6, voi ti
1& nAm méc 1a 10° bao tir/gck cung voi thoi
gian 1 1a 52 gio duge chon dé tién hanh cac thi
nghiém sau.

3.2 Anh hwéng ché pham enzyme protease
b6 sung dén kha ning thiiy phin
protein

Xac dinh hoat tinh ciia ché pham enzyme

Két qua do hoat tinh ché phdm enzyme &
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Bang 2 duoc str dung dé tinh toan va phan tich
cac thong so.

Bang 2: Hoat tinh ciia ché phim enzyme protease

Chi sb Che pham
enzyme protease

Hoat tinh enzyme (U/g) 12,20
Ham lugng protein (mg/g) 352,80
Hoat tinh dac hiéu (U/g) 34,58

Két qud la s6 liéu trung binh cia 3 1an 1gp lai

Truéc khi tién hanh giai doan 1én men
trong nu6c mubi, giai doan thuy phan koji
dugc tién hanh ¢ 50°C c6 bd sung ché pham
enzyme protease. Ché phim enzyme duoc bd
sung ¢ 5 murc do: 1; 1,5; 2; 2,5; 3 (%) va 4 thoi
diém lay mau 12; 24; 36; 48 (gio).

Két qua xac dinh hiéu suét thuy phan dam
amin khi bo sung ché pham enzyme protease
dugc trinh bay ¢ Bang 3.

Béng 3: Ham lwong dam amin va hi¢u suét thiy phéan

Nghiém thirc T6 hop HL enzyme va thoi gian Namin(mgN/gck) Higu suit (%)
1 0-12 11,53° 25,74°
2 0-24 16,41 36,63
3 0-36 17,78° 39,68°
4 0-48 16,71 37,29’
5 1,0-12 12,55™ 28,01™
6 1,0-24 17,71¢ 39,559
7 1,0- 36 18,461 41,21°
8 1,0 - 48 18,84° 42,07°
9 15-12 12,32" 27,51"
10 15-24 19,18° 42,82°
11 15-36 19,33" 43,15°
12 1,548 17,87° 39,89°
13 2,0-12 13,56' 30,27'
14 2,0-24 19,95° 44,53
15 2,036 20,042 44,74
16 2,048 19,912 44.46°
17 25-12 14,48% 32,33
18 25-24 18,26°" 40,77°
19 25-36 18,46% 41,20%
20 25-48 18,12f 40,45
21 3,0-12 12,62™ 28,18™
22 3,0-24 17,33" 38,69"
23 30-36 19,21° 42,88°
24 3,048 18,91¢ 42,22°

CV(%) 0,708 0,697

*S6 ligu trong bdng la trung binh cia 3 1an 1gp lai, trong ciing mét ¢ét cde sé mang chit s6 mii giong nhau thi khong

khdc biét c6 y nghia théng ké 5% (p< 0.05)
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Két qua Bang 3 cho thiy ham luong dam
amin & cac nghiém thirc c6 bd sung enzyme
protease cho két qua khac biét c6 ¥ nghia
thong ké 5% so v6i mau dbi chimg khong bd
sung enzyme protease. Nghiém thic 15 vai
ham luong enzyme protease bd sung 2% sau
36 gio thuy phan dat ham luong dam amin cao
nhét (20,04 mgN/gek) cao hon rat nhidu so
v6i mau ddi ching khong bd sung enzyme
(6 nghiém thuc 1 (11,53 mgN/gek), 2 (16,41
mgN/gck) va 3 (17,78 mgN/gck), tuy nhién no
khong khac biét ¥ nghia voi nghiém thirc c6 bo
sung cung ti 1€ enzyme 2% (nghiém thuc 14
(19,95 mgN/gck) va 16 (19,91 mgN/gck)).
Trong céc nghiém thirc c6 bd sung enzyme (1;
1,5; 25 2,5; 3 %) thi cic nghiém thirc c6 cung ti
1¢ b6 sung enzyme 2% (& cac muc thoi gian
24, 36, 48 gid) cho két qua dam amin cao nhat
va khac biét c6 y nghia véi véi cac nghiém
thirc con lai, dac biét 1a cao hon cé cac nghiém
thirc c6 bd sung enzyme vdéi ti 16 cao hon (2,5
va 3%). Theo Lé Ngoc Tua (2000) khi bd sung
enzyme voi nong d6 qua 16n thi tbe do phan
ung ting cham, do c6 su canh tranh gitra
enzyme va co chat trong viéc gan vao vi tri
trung tdm hoat dong cua enzyme.

Bang 3 ciing cho thay hiéu suit thuy phan ¢
cac nghiém thire c6 bd sung enzyme protease
cho két qua khac biét co ¥ nghia thong ké 5%
S0 véi mau dbi chimg khong bd sung enzyme
protease. Két qua ciing twong ty nhu ham
luong dam amin, hi¢u suat thuy phin & cac
nghiém thirc ¢6 bo sung enzyme protease 2%
(6 cac muc thoi gian 24, 36, 48 gid) la cao
nhit khac biét co ¥ nghia v6i cac nghiém thirc
¢6 bd sung enzyme protease con lai, tham chi
con cao hon cac nghiém thirc c6 bd sung
enzyme protease voi ti 1¢ cao hon (2,5 va 3%).

Két qua Bang 3 cho thdy c6 sy khac biét ¥
nghia ciia ham lugng dam amin cling nhu hi¢u
suat thay phan dam amin ddi voi ti 18 enzyme
protease bd sung va thoi gian trong sudt
qué trinh thuy phan koji. Theo Steinkraus
(2004) ché phdm enzyme protease la mot
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endoprotease cat noi phan tir cho ra nhiéu doan
peptide ngin. Ddng thoi c6 su két hop véi
cac exoprotease trong protease koji nhu
carboxypeptidase va aminopeptidase s& tiép
tuc phan cit cho ra cac acid amin.

Tir két qua thi nghiém (Bang 3) chi ra cac
nghiém thirc vdi ti 1¢ bd sung enzyme protease
2% (& cac muc thoi gian 24, 36, 48 gid) cho
két qua dam amin va hiéu suit thuy phan cao
nhit va khac biét c6 y nghia voi cac nghiém
thirc d6i chimg va cac nghiém thic véi céc ti
1¢ bd sung enzyme 1; 1,5; 2,5; 3%. Trong cac
nghiém thirc c6 ti 16 bd sung enzyme protease
2%, nghiém thic 15 (36 gio thiy phan) cho
ham lugng dam amin va hiéu suat thuy phan
cao nhat (20,04 mgN/gck; 44,74 %), nhung
khong khéac biét c6 y nghia véi nghiém thirc
nghiém thirc 14 (24 gio thuy phan) (19,95
mgN/gck; 44,53%) va nghi¢m thuc 16 (48 gio
thuy phén) (19,91 mgN/gck; 44,46 %). Tir d6
6 thé di dén két luan nghiém thirc 14 bo sung
2% enzyme protease, thoi gian thuy phan 24
gio 13 nghiém thuc tot nhit (thoi gian thuy
phan ngin nhat) s& dugc chon cho cac thi
nghiém tiép theo.

3.3 Anh hwéng chiing gidng vi khuan
Pediococcus halophillus va nAm men
Zygosachromyces rouxii dén chat lwgng
va hwong vi nuwéc twong

Ngay sau giai doan thiy phan bdi enzyme
protease bd sung hoan tit dich thiy phéan s&
dugc Chuyen sang giai doan 1én men nudc
mudi. O giai doan nay co bd sung chung vi
khuan, nim men chiu man dé tao mau sic va
huong vi tu nhién cia nudc tuong 1én men.
San pham thu duoc cua thi nghiém bd sung vi
khuan va nAm men s& dugc danh gia cam quan
vé mau sic va mui vi (S0 v&i mau déi ching)
nham muc dich chon ra nghiém thic hay san
phdm tét nhit dé tién hanh bd tri cho thi
nghiém sau.

Két qua danh gia cam quan duoc trinh bay
0 Hinh 1.
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Hinh 1: Panh gia caim quan sian phim nwéc twong theo cic nghiém thirc khic nhau

*Phuong thirc 1: b6 sung vi khudn ndam men ciing liic. Gom 9 nghiém thire: 10:Mdu déi chiing khéng bé sung vi khudn,
ndm men, I11: bé sung 102 rbvk/g va 10°tbmn/g, 12: 102 tbvi/g va 10* tbmn/g, I3 102 tbvik/g va 10° tbmn/g, 14: 10* thvkig
va 102tbmn/g 15: 10* tbvi/g va 104tbmn/g 16: 10 thvk/g va 10°tbmn/g, 17: 10° tbvik/g va 10° tbmn/g, 18: 10° tbvk/g va
10 tbmn/g, 19: 10° thvk/g va 10° thmn/s. Phurong thirc 2: b6 sung vi khudn trieée sau do kiém tra pH khodng 5,5 roi bé
sung nam men. Gom 9 nghiém thire: 110: Mdu doi chitng khéng bé sung vi khudn, ndm men, 111: 10° thvk/g truée sau dé
bé sung 102 tbmn/g, 112: 10% thvk/g trueéc, sau 10*tbmn/g; 113: 10% thvik/g trudce, sau 10° tbmn/g; 114: 10* thvik/g trude,
sau 10° tbmn/g; 115: 10* thvi/g trudc, sau 10%tbmn/g; 116: 10* thvk/g trwede, sau 10° tbmn/g; 117: 10° tbvk/g trude, sau 10
tbmn/g; 118: 10° tbvk/g trurée, sau 10% tbmn/g; 119: 10° tbvk/g truc, sau 10° tbmn/g

Két qua danh gia cam quan (Hinh 1) cho
thay nghiém thirc 14 (b6 sung vi khuan véi mat
s6 10* va nAm men 10? té bao/g dich 1én men)
dat diém cao nhit va khac biét c6 y nghia 5%
SO V@i cac nghiém thire con lai. Theo Jansen et
al. (2003) viéc bd sung thém cac vi khuén
nhu Pediococcus halophillus va ndm men
Zygosaccharomyces rouxii c6 vai tro quan
trong trong viéc tao huong vi dac trung cho
san phiam nuéc twong 1én men. Cac vi khuén
chiu man bién d6i duong thanh cac acid khac
nhau nhu acid acetic va acid lactic. Cac acid
ndy giup tao vi chua nhe cho nudce tuong, ddng
thoi giap cho viéc bao quan san pham. Con
nam men sir dung dudng dé tao ra céac alcohol
nhu 1a ethyl, propyl, pentyl...va cac acid hitu
co nhat 1a acid succinic. Céc alcohol gitip tao
mui con acid giap ta0 Vi cho nudc tuong.
Dong thoi ciing xay ra cac phan (mg twong tc
giita cac chat tao ra do 1én men nhu: acid hitu
co phan ng vai cac alcohol, véi acid acetic,
voi acid béo tu do dé tao ra céc ester thom;
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acid amin phan tng véi duong dé tao ra cac
sic td nau hay do, cac sac to nay sau do pha
tron voi cac sic th loai flavone cé san trong
dau nanh va giap tao mau cua nudc tuong.

Tur két qua trén nghiém thtc 14 dugc chon
dé tién hanh san Xuit nuéc twong cai tién,
dong thoi so sanh v6i nghiém thire déi ching
(mot khong bd sung ché pham enzyme va mot
c6 bod sung ché pham enzyme) va nghiém thuc
san xut nuge tuong truyén thong.

Két qua phan tich ham luong dam amin &
Bang 4 cho thdy ham luong dam amin tinh
theo thoi gian 1én men dat gia tri cao nhat
(9,36 gN/L) ¢ nghiém thic 3 (c6 bd sung
enzyme va vi khuan+ndm men) vio ngay thir 9
va cao hon nhiéu so véi cac nghiém thic doi
ching & cung thoi diém: (8,3 gN/L) nghiém
thie 1 (khong enzyme), (8,5 gN/L) & nghiém
thire 2 (c6 enzyme) va (7,8 gN/L) & nghiém
thic 4 (truyén thdng) c6 ham luong dam amin
thip nhat.
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Bang 4: Ham lwgng dam amin theo cac nghiém thirc trong qua trinh 1én men

Thai gian Ham lwgng dam amin (gN/L) .
(ngdy) NT1 NT2 NT3 NT4  'rungbinh - CV(%)
0 5,22 5,22 5,40 5,13 5,24!
15 5,77 6,63 6,87 5,63 6,22"
3,0 5,50 6,67 6,77 5,30 6,05'
45 6,73 6,53 6,57 5,10 6.23"
6,0 7,50 7,20 7,50 5,61 6,98°
75 7,00 7,20 7,97 6,56 7,19 8,6
9,0 8,30 8,50 9,36 7,80 8,50°
10,5 7,10 8,46 9,16 7,63 8,33
12,0 7,87 8,20 8,73 7,20 8,00°
13,5 7,60 8,10 8,50 7,06 7,83°
15,0 7,37 7,76 8,46 6,93 7,63°
Trung binh 6,90° 7,32° 7,76° 6,36°
CV (%) 15,0

* NT1: khong enzyme; NT2: c6 enzyme; NT3: c6 enzyme & VSV, NT4: truyén théng. Sé liéu trong bang la trung binh
cua 3 lan 1ap lai, trong ciing mgt ¢t cdc s6 mang chiz s6 mii giong nhau thi khong khdc biét c6 y nghia thong ké 5%

(p<0.05)

Sau khi dat gia tri cao nhat & 9 ngay lén
men, lugng dam amin bét dau giam dan, co thé
13 do qua trinh 1én men tiép tuc dién ra va c6
sy bién d6i dam amin thanh cac chit khac
trong sudt qua trinh nay, hon nita mot phan 1a
do cic nhom vi sinh vt trong khdi 1én men sir
dung dam amin cho hoat dong trao ddi chat
cua chung. Vi viy, gia tri dam amin vao ngay
the 15 & cac nghiém thirc nhu sau: nghiém
thac bd sung enzyme va vi khuan+nim
men-NT3 c6 ham luong dam amin cao nhat
(8,46 gN/L), ham luong dam amin thap nhat 1a
& nghiém thte truyén thong-NT4 (6,93 gN/L),
ddng thoi cling cho thdy su khac biét 1d rang
vé ham lugng dam amin dbi voi nghiém thuic
¢6 bd sung enzyme-NT2 (7,76 gN/L) cao hon
S0 véi nghiém thirc khong bd sung enzyme-
NT1 (7,37 gN/L).

Mic khac, néu xét vé gia tri trung binh ham
lugng dam amin theo cac nghiém thirc thi &
NT3 (c6 enzyme va VSV) khéc biét c6 ¥ nghia
thdng ké 5% so vdi cac nghiém thae dbi ching
(NT1; NT2, NT4). Két qua Bang 4 cho thay
NT3 c6 gia tri trung binh dam amin cao nhat
(7,76 gN/L) va cao hon nhidu so véi NT4
(6,36 gN/L), NT1 (6,99 gN/L) va NT2 (7,32
gN/L). Piéu d6 chi ra dugc hiéu qua cua viéc
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bd sung enzyme trong giai doan thity phan &
NT2 va NT3 cho ham lugng dam amin cao
hon so v6i NT1 va NT4 (khong c6 bo sung
enzyme).

Vi vay, dé tao ra san phim nudc twong 1én
men ¢6 ham lugng dam amin cao nén st dung
nghiém thicc 3 ¢6 bd sung enzyme va vi sinh
Vit trong qua trinh san Xuat.

3.4 Hoan thi¢n héa quy trinh san xuit nwéc
twong 1én men va kiém tra chét lwong
san pham

Tir cac thong s6 toi wu ciia cac thi nghiém

Quy trinh san xudt nudc twong cai tién véi 4

cong doan nhu sau: (1) tao koji; (2) thuy phan

koji; (3) 1én men nudc mudi; (4) thanh tring
dugc thiét lap.

Két qua so sanh ¢ Bang 5 cho thay san
phdm nudc tuong theo quy trinh cai tién dat
tiéu chuan quy dinh cia Bo Y Té. San pham
dat ham lugng dam téng (15,4 gN/L) cao hon
S0 V6i cac san pham thi truong (4,0 -11 gN/L)
va c¢6 giad tri dinh dudng cao vdéi ham luong
dam amin dat 8,4 (gN/L). Dong thoi san pham
nuéc tuong khoéng coé6 su hién dién cua 3-
MCPD nén an toan cho nguoi ti€u dung.
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Bing 5: So sanh cdc chi tiéu chit hrgng chi yéu cia san phdm quy trinh cii tién va san pham

thi treong

o z . . Nude twong  Soy sauce
Chi tiéu Ticu chudn - SEduy rinh - BUOCIUONE NSy 501- Senpio
quy di alte am DUoNg  \hitCa)  food company
Nito tng (g/L) Theo CBNXS 154 8,96 4,0 10-11
Nito amin (g/L) >4 8,4 - - 6-7
NaCl (g/L) 140 - 220 163,8 160 150 155-165
Aflatoxin Am tinh Am tinh - - -
3-MCPD <1mg/kg KPH <1mg/kg <1mg/kg -
E. Coli Khong dugec c6  Khong co - - -
Coliformes fecaux ~ 10%mL 0/mL - - -
S. aureus 3/mL 0/mL - - -
Cl. perfringens 10/mL 0/mL - - -
Salmonella Khong duge c6  Khéng co - - -
4 KET LUAN 3. Déng Thi Thanh Thu, 2003. Sinh hoa ung

Trong quy trinh san xuat nudc tuong, viée
chang giong thuan Aspergillus oryzae véi mat
s6 10° bao tu/g chat kho da rat ngan thoi gian
u koji Xuéng con 52 gi¢ s0 Vo1 qua trinh u
truyen thong khodng 4 - 5 ngay. Chung gidng
thuan két hop bd sung 2% ché pham enzyme
thuong mai vao cong doan thuy phan koji
& 50°C, 24 gio trudc khi bd sung mudi cho
hiéu suat thiy phan dam amin cao (44,53%).
BS sung vi khuan Pediococcus halophillus
voi mat s6 10" té bao/g va nim men
Zygosaccharomyces rouxii 10% t& bao/g dich
trong giai doan 1én men trong nuéc mudi cho
san pham nuéc tuong c6 hwong vi thom ngon
ty nhién. San phdm nudc twong 1én men c6
chét luong cao, dat ti€u chuan vé sinh an toan
thyc pham va dic biét 1a khong c6 3-MCPD.
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