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TOM TAT

Nuéi hau Thai Binh Duong trén dia ban tinh Khanh Hoa dang mang lai hiéu qua kha quan. Tuy nhién,
hau Thai Binh Dwong hién chu yéu dwoc tieu thu o dang tuoi trong pham vi thi truong nho hep. Vi vdy, viéc
phat trién cdc san pham tién loi tir hau gép phan day manh dau ra cho nghé nuéi hau ciing nhie tao co hdi mé
réng thi truong tiéu thu nhitng san pham tiv hau la can thiét. Bai bdo ndy trinh bdy nhitng két qua nghién ciru
phat trién quy trinh ché bién mdm hau chua theo phirong phdp truyén thong ciia nguoi Viét Nam. Két qua da
xdc dinh dwoc nhitng théng sé ky thudt chinh ciia quy trinh ché bién mam hau chua nhi sau: qud trinh phoi
trén sie dung mudi NaCl 12%, cho mudi mét lan, dwong 15%, thinh gao 2%, qud trinh gai nén sir dung 1y 1é
trong heong gai nén 25%; thoi gian lén men khodng 25 ngay khi san pham dat pH 4,6 — 4,8 va ¢6 cdc tinh chdt
cam quan déc trung ciia mam hau chua. Mdm hau chua thu dwoc tir quy trinh ché bién dé xudt cé chdt lirong
16t va dam bdo an toan thwc pham.

Tir khod: mam hau chua, hau lén men chua, hau Thdi Binh Diwong.

ABSTRACT

Pacific oyster farming in Khanh Hoa provice has been bringing positive results. However, Pacific oysters
were mainly consumed by eating fresh within a narrow market scale. Therefore, it was necessary to develop
convenient products from the oysters that contributed to boosting output of oyster farming as well as create
opportunities to expand the market for consuming oyster products. This paper presents research results in
developing the processing process of picked oyster sauce based on the traditional method of Vietnamese people.
The results have determined the main technical parameters of the process as follows: the mixing process uses
12% NaCl, one-time salting, 15% sugar, 2% roasted rice flour, the conpression used a 25% compression
weight ratio; the fermentation time was about 25 days when the product reached pH 4,6 - 4,8 and had the
characteristic sensory properties of picked oyster sauce. The picked oyster sauce obtained from this process
had good quality and ensured food safety.

Key words: picked oyster sauce, picked oyster, Pacific oyster.

I. PAT VAN PE

Hau Thai Binh Duong khong phan bd tu
nhién ¢ Viét Nam nhung c6 wu thé vé kich thudec,
khdi lugng co thé 16n, toc do phat trién nhanh,
nhu ciu thi truong trong va ngoai nudc 16n, c6
gia tri xuat khau cao. Dién tich tha nuéi hau
Thai Binh Duong ¢ Khanh Hoa méc du khong
qua 1on, tap trung ¢ hai khu vuc chinh la Cam
Lam va Van Ninh nhung hiéu qua nuéi dang
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duogc cong nhan va co trién vong nhan rong cac
khu vuc ven bién cua tinh [30]. Tuy hién nay
chua c6 s6 liéu thong ké day du, nhung theo
quan sat thyc té thi hau Thai Binh Duong chu
yéu duogc tiéu thu dang an tuoi ¢ cac khu vuc
lan can vung nuodi nhu vao cac kénh nha hang,
cho véi gia ré. Nam 2021, do anh hudng cua
dich bénh Covid-19, gia hau Thai Binh Duong
sut giam nghiém trong, nguyén liéu ton « da
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gay thiét hai khong nho cho ngum dan [29].
N6i cach khac, nhu cau phat trién cac cac san
pham gia tri gia ting tr hau Thai Binh Duong
dang 1a van d& dugc nhiéu doanh nghiép quan
tam dé da dang hoa cac san pham tir hau phuc
vu thi truong ti€u thy cling nhu déy manh dau
ra cho nghé nuéi hau.

Trén thé gidi va dac biét 1a cac nudc khu
vuc Chau A trong d6 c6 Vi¢t Nam, cac san
pham mam chua di tré thanh dong san pham
truyén thong v6i nhiéu cong thirc ché bién phu
hop v6i van hoa 4m thuc cua ho [13]. Mam
chua truyén théng cua nguoi Viét Nam dic
biét phd bién ¢ cac tinh Trung B9, ndi tiéng
nhu midm tém chua, mdm c4 chua. Loi ich
ctia cac san pham thuy san 1én men chua dugc
nhiéu tai liéu ghi nhan, co ban nhu gitp cai
thién huong vi mon an, bta an, tang cuong gia
tri dinh dudng, giam dugc muc nang luong
dua vao. Trong cac san phdm thuy san 1én
men chua con c¢6 mot sd cac hop chét tét cho
suc khoé nhu cac a xit amin va peptid c6 hoat
tinh sinh hoc, cac khoang chét, vitamin nhém
B va cac a béo khong no cao phan tir. Thém
vao do, cac chuing vi sinh vat 1én men chua
lai ¢6 kha nang wc ché cac vi sinh vat khong
¢6 loi hoac gay bénh trong duong rudt [10],
[18], [23], [26], [27]. S& di san pham thuy sin
lén men chua c6 dugc nhiing déc tinh do 1a
do viéc chon loai nguyén li€u thuy san va do
qua trinh 1én men chua chu yéu dua trén hoat
dong cua dong vi khuan lactic va hé enzyme
protease tir vi khuan hodc ban than nguyén
liéu. Néu nhu vai trd ctia hé vi sinh ma chu
yéu 1a chung lactic 13 tao ra nhiing thay doi
vé trang thai cAu truc, hinh thanh mui vi dac
trung va tich luy cac a xit amin sinh hoc, thi
hé enzyme protease lai giup chuyén hod pro-
tein dé tao dinh dudng dé& héap thu [9], [10],
(111, [16], [17], [18], [23], [27].

Mim hau chua la san pham kha pho bién
& Han Qudc voi mot sb cong nghé ché bién
khac nhau giup tao ra cac huong vi, cach an
khac nhau [10]. Viét Nam chua pho bién dong
san pham nay nhung voi nén tang kinh nghiém
trong ché bién cac san phim mim chua truyen
thong thi kha nang tiép can phat trién san pham

mam hau chua s& ¢6 tinh kha thi cao. Pic biét
néu dinh hudéng mdt san phém méim hau chua
an lién, tién loi, khong can qua pha ché, gitt
huwong vi dic trung, han ché s dung phu gia
thyc pham va dam bao an toan cho nguoi sir
dung thi co hodi tiép can thi truong ti€u dung la
kha tiém ning. Cac yéu t6 quyét dinh tinh chat
dic trung cliia san pham mam hau chua bao
goém nguyén liéu hau, cac loai gia vi, nguyén
liéu phu str dung va cach chim soc hon hop
U chua. Nguyén li¢u thit hau c6 kich c& va do
twoi khac nhau quyét dinh gia tri khac nhau
cua san pham Cac gia vi thuong st dung ph01
tron vao hon hop u chua nhu toi, gung, riéng,
t. Mot s6 thanh phan phy nhu thinh gao, com
nép, dudng gidng nhu co chit cho qué trinh 1én
men va gitp tao ra mui vi dac trung cho san
phim mam chua truyén théng ctia ngudi Viét
Nam [2], [20].

Véi cach tiép can do, ké thira cach ché bién
mam chua truyén thong ctia ngudi Viét [1], [2],
[3], [7], [20], nghién ctru nay sir dung nguyen
li¢u thit hau Thai Binh Duong dé phat trién quy
trinh ché bién san pham mam hau chua an lién,
huong vi phu hop vdi nguoi Viét Nam, khong
sir dung chét bao quan. Cu thé, nghién ctru tap
trung xac dinh ty 1¢ mot sé nguyén liu phdi
tron va cach ché bién thich hop dé tao ra san
phim mam hau chua in lién dap tng duoc thi
hiéu tiéu dung va c6 kha ning thuong mai cao.
II. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

1. Nguyén li¢u

Thit hau nguyén liéu st dung trong nghién
ctru duge cung cip boi Cong ty C6 phan Thuy
san sinh hoc Vina. Céng ty ty thu mua hau Thai
Binh Duong dat d truong thanh va nudi trong
& khu vuc bién Van Ninh, Khanh Hoa. Sau khi
xur Iy 1am sach v, thit hau dugc tach ra va dong
g6i trong nudc bién lanh véi trong luong Tkg/
tui. Cac thi thit hau duogc bao quan bang nuoc
da lanh <5 °C trong thung x6p va chuyén ngay
vé phong thi nghiém trong 2-3 gio. Thit hau
nguyén con khong xur 1y tach rudt nay dugc su
dung cho cac thi nghiém nghién ctru ché bién
mém hau chua.

Céac nguyeén vat liéu khac duogc su dung
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gém: mudi an, duong, thinh gao, 6t bot dat tiéu
chuén thuong mai dung cho thuc phém, ruQu
45 do, cac gia vi toi, gung, riéng duoc chon
mua tai cho dia phuong dam bao yéu cau tuoi
t6t, khong hu hong.

2. Phwong phap nghién ciru

2.1. Quy trinh ché bién dw kién va bé tri thi

nghiém nghién cuu

Quy trinh ché bién dy kién duoc xay dung
dua trén cac tai lidu lién quan vé cong nghé ché
bién san pham thuy san 1én men truyén thong
cua Viét Nam [1], [2], [3], [7], [20], bao gom
cac cong doan chinh sau:

Tiép nhan nguyén liéu = Xu Iy = Phdi
tron = U 1én men chua = Chim séc = Két
thtic qua trinh 4 chua = Xay nhé = Poéng hii
= Tiét tring = San pham.

Nguyén liéu thit hau nhdp vé phong thi
nghiém s€ dugc rira nudc thuong sau do rira
nude mudi 3%, dé rao trude khi phéi tron cac
thanh phan gia vi va nguyén liéu phu. Hon hop
sau khi tron déu duoc bo vao lo thuy tinh gai
nén va day nap kin dé 1én men chua trong diéu
kién phong. Theo ddi qué trinh bién d6i cua
hdn hop dé xac dinh thoi diém két thuc qua
trinh 1én men chua. Tién hanh xay nhuyén hon
hop va dong hii tiét tring thu dugc san pham
mam hau chua an lién.

Nghién ctu nay tép trung danh gid anh
hudng cua mudi (ty 18, s6 1an bd sung), ty 18
dudng, ty 1& thinh gao va ché do gai nén t6i
tinh chat cam quan va mot s chi tieu hoa hoc
(N w Ny va N, ,) cua san phim mim hau chua.
S6 1an cho mu01 duoc nghién cu’u lalva2lan
(1 lan 14 cho toan bd luong mudi du kién vao
tir cong doan phdi tron ngay tir dau, 2 lan 1a
cho lan dau 10% vao ngay cong thirc phdi tron
tr dau, ty 1€ con lai s€ bd sung vao hon hop
sau 10 ngay 1én men). Ché do gai nén chinh 1a
% trong lwong vat ning dung gai nén hon hop
nguyén vt liéu sau khi phéi tron (vat nang su
dung 1a cac loai séi tron da dugc khur trung,
sdy kho r0i cho vao tii PA da khir tring lam
kin, khéi luong tuy theo ty 1¢ trong luong dugc
b6 tri trong thi nghiém). Trong qua trinh 1én
men chua, pH cta hdn hop duoc theo ddi danh
gia. Tur d6 dé xuat dugc cong thirc phdi tron
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va ché d6 gai nén cho quy trinh ché bién mim
hau chua.

2.2. Phwong phdp danh gid chdt hrong

2.2.1. Phuong phap danh gia cdm quan

Danh gia chat lugng cam quan san pham
mam hau chua theo phuong phap diém theo
TCVN 3215-79 ap dung cho nghién clru xac
dinh cac thong sb k¥ thuat cua quy trinh [6];
san pham hoan thién ciing dugc danh gia muc
d6 wa thich bang phuong phap danh gia cam
quan thi hiéu khach hang, mau nghién ctru 30
nguoi.

2.2.2. Phuong phép phan tich 1y hoa

pH do bang pH ké model pH 1100- Nhat
ban, c6 do phan g1a1 0, 1/ 0,01 pH. Xéac dinh
ham luwong nito téng s6 theo TCVN 3705-
90, xac dinh ham lugng nito amoniac theo
TCVN 3706-90, xac dinh ham luong nito a
xit amin theo TCVN 3708-90 ¢6 hiéu chinh.
Phan tich ham lugng chit béo theo TCVN
3703:2009; ham am theo TCVN 3700:1990;
ham lugng glucid theo TCVN 4594:1988;
protein theo AOAC 992.15; tro téng sb theo
TCVN 5105:2009. Phan tich ham lugng kim
loai nang (Hg, Cd, Pb) theo AOAC 999.11 ¢co
hi¢u chinh. Phan tich ham lugng kém theo
AOAC 985.35 va AOAC 985.01. Phan tich
thanh phan a xit amin theo TCVN 8764:2012
¢6 hiéu chinh [6], [8].

2.2.3. Phuong phap phan tich vi sinh vat

Téng vi sinh vat hiéu khi phan tich theo
ISO 4833-1:2013; Coliforms theo ISO
4832:2006; E.coli theo ISO 16649-3:2015;
Staphylococcus aureus theo ISO 6888-3:2003;
Salmonella spp. theo ISO 6579-1:2017; Vibrio
parahaemolytlcus theo ISO 21812-1:2017;
tong ndm men ndm moc theo ISO 21527-
1:2008; Clostridium perfrigens theo ISO
7937:2004 [15].

2.3. Phirong phdp thu thdp va xir Iy s6 liéu

S6 liéu phan tich duge xtr 1y thong ké bang
phan mém SPSS version 20, tinh toan va v&
db thi bang Microsoft Office Excel 2013. Phan
tich Break down & one way ANOVA, va so
sanh chuan Ducan dugc ap dung trén gia tri
trung binh ctia mdi nhém véi mirc y nghia p
<0,05.
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I1I. KET QUA NGHIEN CUU VA THAO
LUAN

1. Két qua phén tich mot s chi tiéu chit
lwgng nguyén li€u thit hau TBD

Két qiia phan tich thanh phan hoa hoc co

ban, ham lugng kim loai nang, mot s6 chi tiéu
sinh hoc cuda thit hau nguyén li€u duoc trinh
bay trong Bang 1. Thanh phan cac a xit amin
trong nguyén liéu thit hau dugc trinh bay trong
Béang 2.

Bing 1. Thanh phin ho hoc, chi tiéu kim loai ning va sinh hoc ciia thit hau nguyén li¢u

Thanh phan hoa hoc (%)

Chi tiéu kim loai ning

Chi tiéu sinh hoc

, (mg/kg)
A 2 . . Chat Tro E.coli  Salmonella
b6 am Protein Glucid béo  tong sb Pb Hg (CFU/g)  ssp. (125g)
82,7 12,7 1,74 1,24 1,59 KPH KPH KPH KPH

Ghi chu: KPH la khong phat hién

Thit hau st dung trong nghién ctru dugc thu
tu hau nguyén li€u c6 kich cd loai 1 (8-10 cm/
chiéu dai vo, phén loai theo quy pham san xuét
ctia Cong ty C6 phan thuy san sinh hoc Vina).
Céc két qua phan tich trong Bang 1 cho phép du
doan thit hau nguyén li€u co6 gia tri dinh dudng

tbt, cac chi tiéu kim loai nang va sinh hoc déu
trong ngudng cho phép theo QCVN 8-2:2011/
BYT quy chuén k¥ thudt qudc gia vé gidi han 6
nhiém kim loai nang trong thyuc phém va QCVN
8-3:2012/BYT quy chudn k¥ thuat qudc gia vé 6
nhiém sinh hoc trong thyrc phérn [5].

Bang 2. Thanh phin a xit amin trong thit hau nguyén li¢u (g/100g)

Amino acid

Ham lugng (g/100g)

Alanine

0,48

Arginine

0,75

Aspartic acid

0,83

Glutamic acid

1,40

Glycine

0,53

Histidine

0,19

Isoleucine

0,40

Leucine

0,68

Lysine

0,77

Methionine

0,22

Phenylalanine

0,38

Proline

0,39

Serine

0,46

Threonine

0,41

Tyrosine

0,32

Valine

0,47

Két qua thanh phan a xit amin tuong ty nhu
két qua ctia Ly Minh Phuong trén thit hau sita
Crassostrea lugubris nudi & dam O Loan, Phii
Yén, iy miu thang 5-12/2007 [4]. So v&i thit
hau Thai Binh Duong nudi ¢ khu vuc Thanh
Dao, Son Doéng, Trung qudc thi cac a xit amin
thiét yéu nhu Threonine, Methionine, Valine,
Isoleucine, Leucine, Phenylalanine, Tyrosine,

Lysine trong thit hau sir dung trong nghién ctru
c¢6 ham luong thap hon [24].

2. Két qua xac dinh cdc ty 1é phdi trén

2.1. Ty 1é mudi

Khi thay ddi ty 16 mudi va sb 1an cho mudi
va theo ddi sy thay d6i pH ctia hdn hop trong
sudt qua trinh 1én men chua thi thu duoc két
qua nhu Hinh 1.
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Hinh 1. Anh hwéng cia ty 1é mudi va s6 1in cho mudi dén pH hdn hgp trong qua trinh 1én men chua.

Trong subt quéa trinh chin, vi sinh vat ma
chu yéu 1a chung vi khuén L. lactic da tham gia
vao qua trinh hinh thanh cac hop chit chuyén
hoa nhu cac a xit hitu co, alcohol, xeton, este,
aldehyt va cac hop chit khac dé tao hwong vi
ddc trung cho san pham 1én men chua [11],
[18], [27]. Trong do, cac a xit hitu co ma chu
yéu la lactic duoc cho 1a san pham chinh lam
giam pH ciia san pham dé tao vi chua dic trung
[10], [23], [26], [27]. Ty 1& mudi cao c6 thé
tic ché hoat dong ctia hé vi sinh nay 1am cham
chuyén hoa tao cac a xit hiru co nén pH cua
hon hop giam cham va cao hon cac mau co ty
16 mudi thap. Viéc cho mudi hai lan hau nhu

giip giam nhanh pH cua hon hop Xuéng trong
5 ngay lén men dau tién va giap giir on dinh
pH cua hdn hop trong 25 ngay 1én men tot hon.
Diéu nay ciing duoc thy rd tir ngay thir 20, cac
mau cho mudi mot 1an dudng nhu sau thoi gian
thich nghi, cic vi sinh vat bat loi hoat dong
manh hon san sinh cac bazo nito lam pH tang
1én (p<0,05). Tuy vay, qua trinh 1én men la qua
trinh dong nén chi s6 pH thay dbi lién tuc [9].

Theo ddi bién d6i pH va cam quan ctia hdn
hop dé xac dinh thoi diém chin cua san phém
1a25 ngay. Bang 3 thé hién mot s6 tinh chat san
pham mam hau chua tuong ng v6i ty 1¢ mubi
va s6 lan bd sung mudi dugc nghién ciru.

Bang 3. Anh hwéng cia ty 1€ muoi va so 1an cho muoi dén tinh chat sin phAm mam hau chua

Ty 16 mudi - Piém cam quan Ham lugng N Ham luong N, Ham lugng N _
s0 lan cho muoi (%) (%) (g/kg)
10% - 1 lan 17,86 £0,77¢ 1,60 £ 0,02° 0,10 £ 0,00¢ 0,7 £0,04®
12% - 1 lan 16,98 + 0,36 1,53 £0,01° 0,09 £ 0,00° 5,11 £0,26°
15% - 1 lan 16,49 + 1,32% 1,60 £0,01° 0,08 £ 0,00° 5,60 £ 0,00°
10% - 2 lan 13,89 £ 0,67° 1,59 £ 0,05° 0,09 £+ 0,00° 1,18 £0,00°
12% - 2 lan 16,45 +1,28" 1,57 £ 0,04° 0,11 +0,00¢ 1,87 £ 0,03¢
15% - 2 lan 16,31 + 1,39° 1,69 £0,01° 0,10 £ 0,00¢ 2,75 +£0,03¢

Ghi chii: Trong cing mot cét, cdc chit **<4 theo sau moi s6 chi sw khdc biét ¢6 ¥ nghia thong ké & mirc p<0,05

Nhin chung cic mau cho mudi 1 14n c6 diém
cam quan cao hon mau cho mudi 2 lan. Péi voi
cAc mau su dung ty 1€ mudi tir 12% trd 1én, ap
dung cho mubi 2 1an c6 thé lam ting ham lugng
NNHS’ trong khi ap dung cho mudi 1 14n lai c6
the gitip ting ham lugng N_ cua ching. Mau
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cho mudi 10%- 1 1an kha khéc biét boi diém
cam quan cao nhat nhung ham lugng N, lai rat
thap. Sau khi phdi tron, ndng d6 mudi cao glup
giam hoat d¢ nudc cua nguyén li¢u nén ngan
nglra vi sinh vat gy hu hong phat trién, cac
vi sinh vat wa médn va ua chua dan thich nghi.
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Trong qua trinh chin, hoat dong clia enzyme va
vi sinh vt tao nén hang loat cac bién d6i sinh
hoa phtc tap gitp hinh thanh cac thanh phdn,
tinh chat cta san pham 1én men [12], [18], [19],
[27]. Hé enzyme chu yéu la protease tir co thit,
ndi tang thuy san nhu trypsin, chymotrypsin,
elastase, va aminopeptidase, cathepsin,
peptidase, transaminase, amidase, amino acid
decarboxylase, glutamic dehydrogenase [9]
thuong dam nhan vai tro phan gidi protein
thanh cac peptid ngin mach, trong khi protease
tu vi sinh vét lai chu yéu goép phan phan giai
tiép cac peptid ngin mach thanh céc a xit amin
tu do [27]. Giai doan diu nhom protease ngoai
sinh tr nguyén liéu hoat dong manh hon nén
lugng a xit amin ty do chua nhiéu, cong thém
nira voi mau bd sung mudi 10%- 1 lan cho
mudi 1am ca enzyme va vi sinh vat can thoi
gian thich nghi truge khi hoat dong manh mé
dé phan giai protein thanh cac a xit amin tu do
nén ham lu'ong N, hau nhu thip. Cac miu bd
sung mudi thap ngay tir dau thuong c6 pH giam
nhanh chong trong thoi gian 1én men, hay co
mirc d6 hoat dong cua dong vi khuén lactic va
ndm men manh m& tao ra a xit hitu co ma chu
yéu 14 a xit lactic va cac hop chat mang mui dic
trung cho san pham nhu phenol, xeton, cac hop

chat chira nito [27], [28] nén dlem cam _quan
san pham kha cao. Nhu véy, nong d6 mudi anh
huéng 16n dén ham luong a xit amin va a xit
hitu co trong san pham béi vi cac enzyme khac
nhau duoc hoat hoa, cac vi khuén thay ddi hoat
dong & cac ndng dd mudi khac nhau [19].

Ngoai dong vi khuén lactic va nAm men, c6
nghién ctru chi ra rang trong thuy san 1én men
con c6 mit cua dong vi khuan Bacillus ciing
g6p phan sinh ra nhiéu loai enzyme chuyén
hoa. Dong vi khuan Bacillus niy c6 nhidu loai
ua man sinh ra cac protease co hoat tinh phan
giai protein cao hon protease tir dong vi khuin
lactic [25]. Diéu nay ciing giai thich vi sao cac
mau c6 ty 18 mudi tir 12% va cho mudi 1 1an lai
c6 ham luong N cao hon han. Tir nhitng thao
luén trén, ty 1€ mu01 bd sung 12%, cho mudi
1 lan duoc dé xuit ap dung trong cong thirc
phdi trén hdn hop 1én men boi nd cho diém
cam quan san pham khé cao va ham luong axit
amin ty 16n.

2.2. Ty lé duong

Két qua theo ddi sy thay ddi pH cta hdn
hop trong sudt qua trinh 1én men chua va cac
tinh chat ctia san pham mam hau chua khi b6
sung cac ty 1€ duong khac nhau dugc trinh bay
lan luot trong Hinh 2 va Bang 4.

6.5 1
—&—Duong 10%
6 - —8—Duong 15%
—A—Duong 17%
5.5 1 ——DPuong 20%
T
(=¥
5 u
4.5 A
4
0 ngay 5 ngay 15 ngay 20 ngay 25 ngay
Thaoi gian 1én men

Hinh 2. Anh huéng ciia ty 1& dwong dén pH hdn hop trong qua trinh 1én men chua.

Puong 14 nguon dinh dudng cho vi sinh
vat hoat dong nén viéc thay doi ty 1€ duong sé€
anh huong truc tiép téi cac bién doi cuia hon
hop trong qua trinh 1én men cling nhu thanh
phan va tinh chét cia san phdm 1én men. Hinh

2 cho thiy ca bon ty 1& duong nghién ctru déu
lam giam pH cta hdn hop trong 15 ngay 1én
men dau tién xudng gia tri pH xung quanh 4,5
nhung dudng nhu véi mau c6 ty 1é dudong 20%
thi tbc d6 giam pH trong 5 ngay dau cham hon
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ca (p<0,05). Sau 15 ngay pH cua hdn hop 6n
dinh hoac tang nhe trong khoang 4,7. Piém
cam quan cta cac mau st dung ty 1& dudng
khac nhau khong cho thiy su khéc biét dang ké
nao, trong khi ham Iugng N_ thi nguoc lai. Cac

mau cé ty 1é duong cao hon cho san pham cé
ham lugng N, thap hon, va ham lugng NNH3 du
thip nhung cling c6 xu hudng thay déi giong

voi ham lugng N_ .

Bang 4. Anh huéng ciia ty 18 dwong dén tinh chit sin phAm mam hau chua

Ham luong N_

Ty 1é dwong  Diém cam quan Ham lugng N, (%) Ham lugng N, (%) (g/ke)

Puong 10% 17,07 £ 0,8 1,83 +£0,00° 0,14 + 0,00¢ 4,31 +0,03¢
Duong 15% 17,21 £ 0,56* 1,78 £0,07° 0,12 +0,00° 2,67 £0,03¢
Puong 17% 15,98 £ 1,412 1,60 £ 0,01° 0,10 £ 0,00° 1,81 +£0,00°
Puong 20% 17,12 £ 0,812 1,73 £ 0,10 0,10 + 0,00° 1,72 £ 0,00°

Ghi chii: Trong ciing mt cét, cdc chit > theo sau méi sé chi s khdc biét ¢ Y nghia théng ké ¢ mikc p<0,05

15 ngay 1én men dau tién, duong chinh 1a
ngudn co chat doi diao cho hé vi khuéan lactic
va nAm men hoat dong manh mé tao ra lugng
16n cac a xit hiru co nhu lactic, acetic, citric,
succinic, formic [28] trong d6 chiém da sé 1a
a xit lactic nén pH cua hon hgp giam nhanh
chong Tuy vay ty 1¢ duong 20% kha cao ngay
tir dau lai c6 thé kim ham su phat trlen cua
vi sinh vat do tao ra chénh léch ap suét thAm
thdu trong va ngoai mang té bao vi sinh vat
nén ching can thoi gian thich nghi lau hon
lam pH giam cham hon. Cac vi sinh vat co
loi trong ché bién 1én men chua nhu dong vi
khuén lactic, nAm men, mot s loai thudc dong
Bacillus, bén canh do6 tuy vao tinh chat nguyén
lidu va qua trinh ché bién ma trong hdn hop co
thé c6 nhitng vi khuan c6 hai nhu Escherichia
coli, Salmonella typhimurium ATCC 14028,
Bacillus cereus, Staphylococcus aureus, va
Listeria monocytogenes [11]. Vai tro cua vi
sinh vat co lgi trong qua trinh 1én men thé hién:
mot 14 tao ra cac hop chat chuyén hod nhur a xit
hitu co, alcohol, este, xeton, aldehyt va cac hop
chat khac gop phin tao nén mui thom va mui
ddc trung cho san pham; hai 1a chang sinh ra cac
loai enzyme xuc tac cho cac qua trinh phan giai,
chuyén hoa ma goi chung 13 qua trinh sinh ho
gilip tao ra cac thanh phan, tinh chét dic trung
cho san pham 1én men [18], [27]. Cac enzyme
tur vi sinh vat nay trong thuy san 1én men dugc
tim thdy nhu protease, amin oxidase, lipase,
esterase, amylolytic enzyme, B-glucosidase,
glutamic acid decarboxylase, amino acid
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decacboxylase, amin dehydrogenase [27]. RO
rang voi vai tro to lon do, viéc thuc déy hoat
dong cua vi sinh vat co loi la can thiét trong
ché bién san pham 1én men, nhung can luu ¥
rang viéc bd sung ty 1& duong thich hop s€ thuc
vi khuan c6 loi phat trién nhung ciing tao diéu
kién cho vi khuin c6 hai hoat dong. Day cling
12 nguyén nhan ma két qua trong Bang 4 thé
hién mau san pham c¢6 ham lugng N_cao thi
N,,; cling 16n hon cac mau khac. Voi nhiing
thao luan do, ty 1¢ ducmg 15% dang cho thiy
cac uvu diém rd rét vé cam quan, N va N .

2.3. Ty lé thinh

Bo sung thinh gao 1a mot trong nhiing cach
ché bién truyén thong ciia nguoi Viét Nam cho
mot s6 san phdm thuy san 1én men chua. Khi
thay doi ty 1¢ thinh gao va theo ddi sy thay ddi
pH cta hén hop trong sudt qua trinh 1én men
chua, d4nh gia tinh chat ctia san pham thu dwoc
két qua trinh bay trong Hinh 3 va Bang 5.

B6 sung ty 1& thinh gao 2% dang tao ra bién
d6i giam pH nhanh va thap nhat cho hdn hop
lén men va cling cho ham Iugng N_ trong san
phiam cao hon (p<0,05). Viéc bd sung thinh
gao vao cong thirc 1én men chua thuy san la
mot thoi quen ché bién cua ngudi dan cac tinh
duyén hai mién Trung cua Viét Nam vi ho thay
rang né tao ra mui huong rat dic biét, hop véi
khau vi dia phuong. Thyc chat, khi b6 sung bot
thinh gao rang, trudc tién giup giam hoat do
nude trong hdn hop 1én men nén han ché sy hu
hong, sau dé qua trinh hut nuéc chuong nd va
thuy phan cua tinh bt trong thinh gao s€ tao ra
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Hinh 3. Anh hwéng ciia ty 1¢ thinh gao dén pH hdn hgp trong qua trinh 1én men chua.

ngu(‘3n cacbohydrate cho vi sinh vat ma dac biét
la dong vi khuan lactic st dung dé tao ra a xit
lactic goép phan hinh thanh mui huong, trang

thai dic trung cho san pham va giup giam pH
cta san pham dé dam bao chat lugng va an toan
cua thanh pham [3], [23].

Bing 5. Anh hwéng ciia ty 1§ thinh gao dén tinh chéit sin phAm mim hau chua

Y a g, 2, Ham lugng N _ Ham lugng N, Ham lugng N |
Ty 1€ thinh gao ~ Piém cam quan (%) (w/ke)
0% 16,44 £0,25° 1,66 £ 0,00° 0,12 +0,00° 2,29 £0,03¢
1,5% 15,39 £2,26° 1,64 £0,01° 0,13 £ 0,00¢ 1,64 £ 0,00°
2% 16,06 £ 1,23° 1,58 £ 0,00° 0,19 £ 0,00¢ 2,54 +0,03¢
2,5% 13,04 £ 1,62° 1,99 + 0,05° 0,11 £0,00? 1,95+ 0,03°

Ghi chii: Trong cing mot ¢ét, cac chiv 7 theo sau méi s6 chi sw khdc biét ¢6 y nghia thong ké ¢ mirc p<0,05

Viéc bd sung ty 1& thinh gao 2,5% c6 thé
khong phu hop vi cho diém cam quan chung
cua san pham kha thap, mic du ham luong N _
clia n6 van cao hon so voi mau bo sung thinh
gao 1,5% nhung trang thai san pharn dac, it
ddng nhit 1a nhung dic diém gay bat loi cho
thuong mai san pham sau nay. Mau dbi ching
0% thinh gao va mau bo sung 2% cho tinh chat
san pham cung xu hudng, tuy nhién dé phu hop
v6i s6 thich, thoi quen 4n udng ciia dia phwong
thi ty 1& thinh gao bd sung 2% duoc lya chon
trong nghién ctru nay.

3. Két qua xac dinh ché dd gai nén

Khi thay doi trong lugng gai nén va theo
ddi su thay ddi pH ctia hdn hop trong sudt thoi
gian 1én men chua va danh gi tinh chat ciia san
phim mim hau chua thi thu duoc két qua nhu
Hinh 4 va Bang 6. Hinh 4 cho thiy mau khéng
gai nén va gai nén vdi ty 1€ trong luong lon

nhit (35%) lam pH hén hop giam cham hon
trong 5 ngay dau. Gai nén vdi ty 1é 25% cho
phép giam nhanh pH cua hén hop nhét nén han
ché hoat dong cua vi khuan gdy hu hong hon.
Két qua & Bang 5 cho thiy diém cam quan
clia cac mau dugc gai nén khac nhau lai khong
khac biét, nhung ham luong N, lai tang ty 1¢
thuan V01 chiéu ting ty 1 trong lugng gai nén.
MAiu miam hau dugc gai nén ty 18 trong lugng
25% dang c6 ham luong N_ 16n nhét. Viéc gai
nén hon hop lén men sau kh1 phéi tron gitip
han ché khdi nguyén liéu bi ndi 1én bé mat gay
anh huong dén qua trinh 1én men. Cuy thé 1a,
khi phéi tron nguyén liéu ciing mudi va gia vi,
qua trinh tham thau dién ra nhanh chéng lam
nguyén liéu thit hau bi mat nude nén giam khoi
lwong riéng va d& ndi 1én bé mit; thém nita viéc
tang sinh khdi va hoat dong cta hé vi sinh vt
trong hon hop ciing sinh ra mot s6 khi 1am day
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Hinh 4. Anh huéng cia trong lwong gai nén dén pH hén hop trong qua trinh 1én men chua.

khéi nguyén liéu ndi 1én bé mit nhanh chong
va ¢6 khi tran nudc boi ra khoi dung cu chira
dung. Diéu nay 1am cho cac bién d6i sinh hod
va chuyén hoa trong qué trinh 1én men s& dién
ra khong thuén 1gi va hi¢u qua. Tuy nhién, viéc
gai nén qua chit co thé han ché dién tich tiép

xuc giita enzyme v&i co chat, han ché khong
gian ting sinh khdi ciia hé vi khuan va ndm
men nén c6 thé 1am cham qua trinh 1én men
hon, va gai nén chat lai khong thuin ti¢n trong
thao tac ché bién. Tir két qua va thao luan nay
cho phép dé xudt ty 16 gai nén phu hop 13 25%.

Bang 6. Anh huéng ciia trong lwgng gai nén dén tinh chit sin phAm mam hau chua

Ty I¢ tf(:)ng, luong Piém cam quan Ham lugng N~ Ham luong N . Ham lugng N |
gai nén (%) (g/kg)
0% 16,96 £ 1,17° 1,85+ 0,01 0,09 £ 0,00° 1,37 £ 0,00¢
25% 17,36 £ 0,97° 1,79 £0,01° 0,10 £ 0,00° 1,62 £ 0,03¢
30% 17,66 £ 0,622 1,86 £ 0,04° 0,11 £ 0,00° 1,30 + 0,00°
35% 17,71 £ 0,982 1,84+ 0,01 0,13 £ 0,00¢ 1,20 £ 0,03*

Ghi chii: Trong ciing mot cét, cac chiv 7 theo sau méi s6 chi sw khdc biét ¢6 Y nghia thong ké ¢ mirc p<0,05

Dé xuat cac thong so ché bién san phim
mém hau chua

Tur két qua thyuc nghlem néu tren nghlen
ctru xac dinh dugc mot s6 thong s6 ché bién
chinh cta quy trinh ché bién mam hau chua
nhu sau:

Phéi tron mudi theo ty 18 12% so v6i khdi
luong nguyén liéu thit hau, cho mudi mot 1an

Phéi tron duong theo ty 1& 15% so véi khéi
lugng nguyén li€u thit hau

Phéi tron thinh gao theo ty 1& 2% so véi
khéi lwong nguyén liéu thit hau

Gai nén bang vi va vat ning vdi ty 1¢ trong
luong 25% so véi khdi lugng nguyén liéu thit hau

Thoi gian 1én men khoang 25 ngay khi pH
hén hop trong khoang 4,6 — 4,8 va san pham dat
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tinh chit cam quan dic trung cia 1én men chua.
Két qua danh gia chat luong san pham mam
hau chua
San pham mam hau chua thanh pham c6 dic
diém cam quan nhu mau vang nau, trang thai
sanh min, déng nhét, mui chua nhe hai hoa céc
gia vi, vi man, chua, ngot dam da dac trung cia
san phAm mam hau chua an lién. San pham duogc
phén tich céc chi ti€u Nito: N_1a 1,98 + 0,05%,
Ny; 12 0,1 £0,00%, va ham luongN la1,23 £
0,05 g/kg; duoc cho diém cam quan dat loai tot
(18,73 diém, theo TCVN 3215- 79); diém cam
quan thi hiéu (N=30) dat mic thich dén ua thich
(7,39 diém) Mot sb két qua danh gia chét luong
khac ciia san pham mam hau chua dugc trinh
bay trinh bay trong Bang 7 va 8.
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Bang 7. Két qua mot s6 thanh phin dinh dudng cia san phAm miAm hau chua

Thanh phan Két qua DPon vi tinh
Kém 3,5 mg/100g

Chat béo 1,86
Glucid 20,5
Alanine 0,41
Arginine 0,42
Aspartic acid 0,62
Glutamic acid 2,39
Glycine 0,34
Histidine 0,13

Isoleucine 0,29 o
Leucine 0,44
Lysine 0,50
Methionine 0,09
Phenylalanine 0,27
Proline 0,29
Serine 0,28
Threonine 0,28
Tyrosine 0,10
Valine 0,32

Két qua Bang 7 cho thay sau 1én men, mot
sO a xit amin ting ham lugng dang ké nhu
Alanin, Aspartic, Glutamic, Methionine, va
Tyrosine. Két qua nay kha tuong tu véi két qua
cua Jae-Young Je va cong su (2005) va Chang-

Yang Kim va cong su (1981), cac a xit amin
tu do chinh 1a san phim qua trinh phan giai
protein gop phan tao nén mui vi dic trung cua
san pham, va ham luong ciia chiing c6 thé thay
d6i trong sudt qua trinh 1én men [10], [16].

Bing 8. Két qua phan tich cac chi tiéu vi sinh vit ciia sin phAm mim hau chua

Chi tiéu vi sinh vat Két qua Pon vi tinh
Toéng s6 vi sinh vat hiéu khi <10 CFU/g
Coliforms <10 CFU/g
Escherichia coli KPH /g
Staphylococcus aureus KPH /g
Salmonella spp. KPH /25¢g
Vibrio parahaemolyticus KPH /25¢g
Tong nAm men, nAm moc <10 CFU/g
Clostridium perfringens <10 CFU/g

Ghi chu: KPH la khong phdat hién

Céc chi tiéu vi sinh dugc danh gia hoan toan
dap tng quy dinh gidi han vi sinh vat cho dong
san pham ché bién tir ca va thuy san (dung truc
tiép khong qua xtr 1y nhiét trudc khi sir dung)
theo quyét dinh QD 46/2007/QD-BYT cua Bo

Y té quy dinh gi6i han t6i da 6 nhiém sinh hoc
va hoa hoc trong thuc pham [5].
IV. KET LUAN

Danh gia cac chi tiéu chit lugng va an
toan ctia nguyén li€u thit hau can dugc thue
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hién dé chép nhan st dung hau cho ché bién
mam hau chua 4n lién. Thong sé ky thuat
chinh ctia quy trinh ché bién mim hau chua
an lién d3 duoc xac dinh nhu sau: cong doan
phéi tron su dung mudi NaCl 12%, cho mudi
mot lan, st dung duong mia 15%, st dung
thinh gao 2%; cong doan gai nén st dung ty
1¢ trong lugng gai nén 1a 25%; thoi gian G 1én
men khoang 25 ngay khi pH hon hop dat 4,6
- 4,8 va hinh thanh cac tinh chit cam quan
ddc trung cua san pham. Vi cac thong sb ky
thuat nay, san pham mam hau chua in lién

thu dugc c6 chat lugng tot va dam bao an
toan thyc pham.
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