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TOM TAT

Cé com tuoi tron véi mudi theo ty 16 ca/mudi 1a 3/1 (w/w). Sau d6 u 1én men véi thoi
gian 8 thang. Két qua xem xét sy bién d6i ham luong nito tong, nito bazo, mau Sic, nito
amoniac, acid, NaCl cua dung dich tao thanh tir qua trinh 1én men c4, mudi. V& ham luong
nito tong, thang thir 1 1a 9,75 + 0,71 g/L, ting cho dén thang thir 5, dat 33,08 + 0,81 g/L (p < 0,05),
tir thang thir 6-8 su ting giam nito tong khong dang ké (p > 0,05). Ham luong céc nito bazo
bay hoi hinh thanh tir thang thir 1-5 ting va dat 156,61 + 3,64 mg/100 mL (p < 0,05), tur
thang tht 6-8 ting khong dang ké (p > 0,05). Mau séic cia dung dich thu duoc khi 1én men,
theo thoi gian ché bién mau sé& toi dan. Cuy thé, thang tht 1 mau cua dung dich 1a mau do,
L*=98,05+0,12, a = - 3,32 + 0,63, b* = 3,50 + 0,26. Dén thang thir 8 dung dich chuyén sang
mau nau, L* = 65,73 + 0,95, a* = - 1,25 + 0,23, b* = 70,05 + 0,11. Ham lugng nito amoniac
thang thir 114 4,93 + 0,22 g/L, tir thang thtr 2-8 ting khong dang ké (p > 0,05). Ham lugng acid
thang thtr 1 1a 3,35 + 0,32 g/L, tang cho dén thang thir 4 va dat 6,41 £ 0,15 g/L (p < 0,05), tir
thang 4-8 ham luong acid ting khong dang ké (p > 0,05). Ham lugng NaCl ¢ thang thir 1 1a
240,11 &+ 0,23g/L, tir thang thir 2-8 ham lugng NaCl tang (p < 0,05), thang thir 8 dat 265,15 + 0,88 g/L.
Két qua nghién ctu cho thdy, thoi gian 1én men phu hop 1a 5 thang, khi d6 nito téng dat
33,08 + 0,81 mg/mL, nito bazo bay hoi 156,61 £+ 3,64 mg/100 mL, mau nu6c mam vang nau,
nito amoniac 4,93 £ 0,22 g/, ham luong acid 6,45 & 0,15 g/L, ham lugng NaCl 257,41 + 0,76 g/L.

Tir khod: Nudc mam, nito téng, nito bazo bay hoi, mau sdc nudc mam.

1. MO PAU

C4 com (Stolephorus) thudc ho ca trong (Engraulidae). O ving bién ven by Pong —
Tay Nam B9, ca trong c6 san lugng khoang 123.000 tan. Trong d6 ca com chiém 70%, kha
ning khai thac khoang 61.500 tan/nam [1]. San lugng khai thic c4 com ¢ ving blen Tay
Nam B6 khoang 80.000 tdn/nim 2014-2015, lugng su dung cho ché bién nuéc mam chiém
70-80% san luong danh bat dugc, So con lai chu yéu ché bién ca com khd [2]. Ca com la
ngudn nguyén liéu tot trong san xuat nuéc mam [3]. G khu vuc mién Trung, mién Bac cua
Viét Nam, tir truéc cho dén nay thuong sir dung ca com, ca trich, ca nuc tron véi mubi dé
ché bién nuéc miam. Ca tron mudi theo ty 1é ca/mudi 3/1 (W/w), cho vao chum sanh, day nap
chum, sau d6 phoi nang dé G 1én men tir 4-12 thang thi chuop chin, tiép theo kéo rit thu
nudc mam [4]. Tuy nhién, hién trang nuéc mam thu duoc c6 mau den, nau den va ning mui
hon so v&i nudc mam ché bién & khu vuce phia Nam, diéu d6 1am giam chit lwong cam quan
va thi hiéu nguoi tiéu dung [5]. Mat khac cac bién d61 hoa 1y theo thoi gian trong u chuop
chua duoc nghién ciru day du, Cu thé bién do6i mau sac, sy phén huy protein tao nito' bazo
bay hoi lam ndng mui nu6c mam [4]. Viéc khao sat su bién ddi mau sic, nito bazo, nito
téng, nito amoniac, ham luong acid, NaCl trong qué trinh 0 chuop s& xac dinh duoc thoi
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diém chuop chin. Bng thoi viéc khao sat nay ciing xac dinh dwoc thoi diém nudc mam co
mau dep dac trung, gop phan lam tang chat lugng cam quan nuéc mam, dap ung thi hicu
nguoi tiéu dung.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu
Ca com soc xanh (Encarsicholina punctifer) thudc ho Engraulidae, dugc mua tai cang

bién Ca N4, huyén Thuan Nam, tinh Ninh Thuan. Yéu cau chét lugng: co thit sin chac, mui
va mau ty nhién, khong c¢6 mui hoi va mui la, khong bi bé bung do co thit phan huy.

Hinh 1. Ca com soc xanh

Mudi an duoc mua tai tinh Ninh Thuan, sau d6 d6 vao chum sanh, bao quan 5 thang rdi
thi nghiém.

2.2. Phwong phap nghién ciru

Cé com tuoi v6i lugng 150 kg, tron véi 37,5 kg mudi, cho vao chum sanh, sau d6 day
nap chum, tién hanh 1am 3 chum. Tiép theo phoi ning 3 chum d6 dé 1én men vdi thoi gian 8
thang, tir thang 3-11. C& m&i mot tuan tién hanh khudy tron hdn hop trong chum mét lan,
mdi lan 5 phat. Qua trinh 1én men dugc tién hanh & khu vuc cang bién Ca Na, huyén Thuan
Nam, tinh Ninh Thuén.

Lay mau: Ctr sau 30 ngay dugc phoi ning 1én men, tién hanh 1iy 1.000 g/chum, loc qua
mot 16p vai, thu dung dich, bé phan ba. Tiép theo loc dung dich qua gidy loc Qualitative filter
paper, grade 101 cua cong ty Zhong Max, Trung Quéc. Thu dich loc trong sudt dem xéac dinh
ham luong nito tong, nito bazo bay hoi, nito amoniac, acid, mudi NaCl, do méau sic.

Xac dinh ham luong nito téng theo TCVN 3705-90 [6]

Xac dinh ham lugng nito bazo bay hoi theo TCVN 9215-2012 [6]

Xac dinh nito amoniac theo TCVN 3706-90 [6]

Xac dinh ham lugng acid theo TCVN 3702-90 [6]

Xéc dinh ham lwgng mudi theo NaCl TCVN3701-90 [6].

Do mau bing may Ref 282 — SHEEN, L*: cuong do sang, a*: dd sang mau red va green,
b*: @6 sang mau bluq va yellow. Hé mau st dung CIEab/Ch, Lab(h), XYZ, Yxy. Phuong
phéap do mau: Dung dau do ctia may soi vao mau va doc két qua L*, a*, b* [7].

_ Phuong phép xur 1y s6 lidu: Cac khao sat duoc 13p lai 3 1an, xir Iy thong ké bang phan

mém JMP 10.0 va MS Excel 2010.
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3. KET QUA VA THAO LUAN

3.1. Két qua khio sat nito tong
Trong thoi gian khao st tir thang thr 1-8, két qua hinh thanh nito téng dugc trinh bay & Hinh 2.
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Hinh 2. Ham lugng nito tong trong dung dich
(a,b,c,d: thé hién sur khdc biét co y nghia thong ké ¢ dé tin cdy 95% )

Két qua cho thdy rang tir thang thir 1-5, ham luong nito tong tang, cu thé thang 1139,75+ 0,71 g/L
va thang tha 5 1a 33,08 = 0,81 g/L, mic tang dang ké (p < 0,05). Diéu nay 1a do enzyme noi
tai trong c4 thuy phan protein tao ra cic chét chta nito ¢6 khéi lugng phén tir nho va tan vao
trong dung dich. Cac chat nay hinh thanh va tich tu lai nén ham lugng cua chiing trong dung
dich tang. Tur thang thir 5-6, nito tong ting tir 33,08 + 0,81 1én 33,76 + 0,71 g/L, tuy nhién
muc ting ndy khong dang ké (p > 0,05). Nito tong tir thang thtr 6-7 giam tur 33,76 + 0,71 xubng
32,91 + 0,87 g/L, nhung mirc giam nay khong déng ké (p > 0,05), & day nito téng giam 1a do
su bay hoi mot lugng cac chét chira nito & dang dé bay hoi. Sang thang thir 8 thi ting lén
34,07 + 1,01 g/L. Tuy nhién, mirc ting giam nito tong tir thang thir 7-8 khong dang ké (p > 0,05).
Két qua khao sat nay trong dong véi nghién ciru cia Nguyén Trong Can (1990).

3.2. Két qua khao sat nito bazo bay hoi

S6 liéu khao sat xac dinh ham luong nito bazo bay hoi hinh thanh trong thoi gian tir 1-8
thang dugc trinh bay ¢ Hinh 3.
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Hinh 3. Ham lugng nito bazo bay hoi trong dung dich
(a,b,c...: thé hién s khdc biét c6 y nghia thong ké ¢ do tin cdy 95% )
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Két qua khao sat thdy rang, tir thang tha 1 dén thang thir 5, ham luong nito bazo bay
hoi hinh thanh tang. Thang thr 1 ham lugng nito bazo bay hoi la 42,05 £+ 1,45 mg/100mL va
thang tht 5 14 156,61 + 3,64 mg/100 mL, mirc ting nay dang ké (p < 0,05). Piéu nay ching
t6 trong thoi gian trén mot phan protein bi vi sinh vat phan huy va tao thanh nito bazo bay
hoi. Theo thoi gian cac nito bazo bay hoi nay dugc tich tu lai va lam tang ham lugng cua
chung trong dung dich. Ham lwong cua chung cao 1am cho mui thom thuan khiét nuéc mam
giam. Két qua nghién ciru nay co sy khac biét so voi nghién ciiu cia Berna va cong sy (2005),
theo Berna tron ca trich voi mudi theo ty 18 ca/mudi: 10/1 (w/w), sau d6 o chuop. Sau 27
ngdy ham luong nito bazo bay hoi 1a 100,67 mg/100 g va dén ngay thir 57 thi ham luong
ching la 210,58 mg/100 g [7]. Két qua khac biét nay 1a do Berna va cong sy St dung muoi it
hon, nén vi sinh vat gay thdi rita, enzyme hoat dong manh, phan huy protein nhiéu sinh ra
nhiéu nito bazo bay hoi [3].

T thang th 5-6 ham luong cac nito bazo bay hoi giam, cu thé thang tha 5 1a
156,61 + 3,64 mg/100 mL va thang thir 6 1a 148,56 + 4,47 mg/100 mL, mirc giam nay khong
dang ké (p > 0,05). Tir thang thir 6-7 ham luong céac nito bazo bay hoi ting tir 148,56 + 4,47
1én 151,72 + 4,42 mg/100 mL, sang thang thir 8 thi giam xudng con 147,38 + 1,63 mg/100 mL.
Murc tang giam ham lugng nito bazo bay hoi tir thang thir 5-8 khong dang ké (p > 0,05) 1a do
trong thoi gian nay, s phan huy protein cua vi sinh vat giam dang ké [3].

3.3. Két qua khio sat mau sic

~ Két qua khao sat mau sic cia dung dich 1én men trong thoi gian tir thang thir 1-8 duoc
thé hién trong Hinh 4.

PN e

Hinh 4. Két qua khao sat mau sac cua dung dich
Két qua do cuong do mau sic cua dung dich 1én men duoc thé hién trong Bang 1.

Bang 1. Két qua do cudng d6 mau sic

Thoi gian 1én men Mau déc trung (L*a*b")
(thang) L a b*
1 98,05+ 0,12% | -3,32+0,63" | 3,50+0,26'
2 93,11+0,52° | -3,66+0,52 | 6,64+0,53"
3 90,65+ 0,22® | -3,99 +0,78¢ 8,03+0,91°
4 88,72+ 0,17 | -245+0,12° | 14,17+0,15°
5 80,55+0,53% | -2,88+0,42° | 35,19+0,82°
6 75,87 +0,62° | -3,79+0,61% | 52,06+ 0,43°
7 72,02+ 0,46% | -2,58+0,42% | 57,19+0,73°
8 65,73 £0,95" | -1,25+0,23* | 70,05+0,11°

(@24 thé hién su khdc biét ¢o Y nghia théng ké & dé tin cdy 95%)
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Két qua khao sat cho thiy theo thoi gian thi nghiém tir thang thar 1-8, mau cua dung
dich 1én men chuyén tir mau vang sang mau nau, cudong do sang L* cua dung dich giam dan.
Khi nhiét d phu hop, phan tng nau hoa Maillard xay ra, theo thoi gian, phan tng Maillard
Xay ra cang nhiéu, chat mau nau tao thanh ting, lam cho mau cua dung dich chuyén tir vang
sang nau [8]. Diéu nay ciing trong dong vaéi nghién ctru cua Gustaf (2007) khi s dung ca
trang ché bién nuéc mam. Vé cuong do sang L* cua dung dich thang thir 1 13 98,05 + 0,12,
sang thir 2 giam xudng 93,11 = 0,52, thang thir 3 giam tiép xudng 90,65 + 0,22, cac thang
tiép theo ctr giam tiép va dén thang thir 8 thi cwong do sang L*1a 65,73 + 0,95. PO sang mau
red va blue a* ctia dung dich tir thang thir 1-8 c6 xu hudng ting, cu thé, thang thir 1 14 -3,32 + 0,63
dén thang thtr 8 1a -1,25 + 0,23. D6 sang mau green va yellow b* ting tir thang thir 1 1a
3,50 + 0,26 dén thang thu 8 14 70,05 £ 0,11.

3.4. Két qua khio sat nito amoniac

Két qua khao sat nito amoniac trong qua trinh u chugp dwoc thé hién ¢ Hinh 5.
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Hinh 5. Ham luong nito amoniac trong qua trinh 1 chuop
(a,b: thé hién su khdc biét c6 y nghia thong ké ¢ do tin cgy 95% )

Két qua khao sat cho thiy sau mot thang u chuop ham luong nito amoniac hinh thanh
trong dung dich 1én men, dat 4,93 + 0,22 g/L. Nito amoniac trong dung dich khi 0 chugp duoc
hinh thanh ¢ thang thir 1 1 do & giai doan ndy mudi an chwa ngim sau vao co thé ca dan dén
mot phan protein, peptid, acid amin bi vi sinh vat, enzyme phan hily tao ra nito amoniac [4].
Tu thang thir 2-8 ham luong nito amoniac tang va dat 5,11 + 0,24 g/L, tuy nhién ting khong
dang ké (p > 0,05). Piéu nay 1a do tir thang thir 2-8 mudi n ngam sau vao co thé ca lam cho
qua trinh phan hity protein, peptid, acid amin bi kim ham, dan dén sy hinh thanh nito amoniac
cham [4]. Két qua nay ciing pht hop V&i nghién ctu cia Nguyén Van Hiéu (2014).

3.5. Két qua khao sat ham lweng acid

Két qua khao sat ham luong acid trong dung dich trong qua trinh u chuop duoc thé hién
¢ Hinh 6.

Két qua khao sat cho thdy, ham luong acid trong dung dich & thang thir 1 1 3,55 + 0,32 g/L,
dén thang tht 2 ting 1én 4,35 + 0,67 g/L va tang tiép dén thang tht 5, dat 6,41 + 0,15 g/L
(p <0,05). Trong qua trinh u chugp ham lugng acid trong dung dich 1én men dugc hinh thanh
va ting la do su thuy phan lipid trong ca tao ra acid [4]. Tt thang thir 5-8 mirc ting ham
luong acid trong dung dich it (p > 0,05), do giai doan nay qua trinh thuy phan lipid xdy ra
khong dang ké. Két qua khao sat nay tuong dong véi nghién ciru coa Nguyén Van Hiéu
(2014) diing c4 tap san xuat nudc mam, ham luong acid trong dung dich dat 7,06 g/L [9].
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Hinh 6. Ham luong acid trong qua trinh u chuop
(a,b,c,d: thé hién sy khac biét co y nghia thong ké ¢ dé tin cdy 95% )

3.6. Két qua khao sat ham lwgng muédi natri clorua

Ké:[ qua khao sat ham luong mudi trong dung dich  chugp trong qua trinh 1én men
duoc thé hién ¢ Hinh 7.
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_Hinh 7. Ham lugng NaCl trong qua trinh u chuop
(a,b,cd...: the hién sy khdc biét ¢6 y nghia thong ké ¢ do tin cdy 95% )

Két qua khao sat thiy rang ham lwong NaCl trong dung dich tir thang tht 1-8 trong qua trinh
1én men ting (p < 0,05), cu thé: thang thir 1 13 240,11 + 0,23 g/L, thang thir 2 1a 245,87 + 0,41 va
dén thang thir 8 1a 265,15 + 0,88 g/L (p < 0,05). Diéu nay 1a do trong qua trinh u chuop lén
men, hdn hop dé trong chum va phoi nang, qua trinh phoi nang lam nudc bay hoi dan dén co
dic ham lwong NaCl trong dung dich. Két qua nay ciing twong déng véi nghién ciru caa Tran
M§ Quan (2002), ham lugng NaCl trong dung dich 1én men nuéc mam Kién Giang 6 thang
12 269,10 g/L, trong 9 thang 1a 277,80 g/L [10]. Két qua nay ciing phu hop véi nghién ciru
ctia Nguyén Trong Can (1990).

4. KET LUAN

Qua nghién ciru bién doi hoa 1y trong qua trinh & chugp san xuat nudc mam, voi thoi
gian 8 thang, xac dinh dwoc thoi gian u chuop tét nhat 1a 5 thang, khi d6 chuop chin va
ham luong nito téng dat 33,08 + 0,81 mg/mL, nito bazo bay hoi 156,61 + 3,64 mg/100 mL,
mau nudc mamvang nau, dep, ham luong nito amoniac 4,93 + 0,22 g/L, ham lwgng acid
6,45 + 0,15 g/L, ham lugng NaCl 257,41 = 0,76 g/L.
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ABSTRACT

SURVEY ON PHYSICOCHEMICAL TRANSFORMATION
OF SALT-FERMENTED FISH SAUCE FROM ANCHOVY
Nguyen Van Hieu
Ho Chi Minh City University of Food Industry
Email: hieunv@cntp.edu.vn

Fresh anchovy and salt, mixed at a ratio of 3:1 (V/V) were fermented for 8 months. The
experimental results showed that the total nitrogen content was 9.75 + 0.71 g/L after one
month of fermentation, increased to 33.08 + 0.81 g/L in the 5" month (p < 0.05) and relatively
unchanged between 6" and 8" months (p > 0.05). The volatile basic nitrogen content appeared
from the 1% to the 5" months and reached to 156.61 + 3.64 mg/100mL (p < 0.05), but
increased slowly during the period from 6™ to 8" months (p > 0.05). The color of the product
in the 1 month was red (L* = 98.05 £ 0.12, a* = - 3.32 = 0.63, b* = 3.50 + 0.26) and changed
into brown in the 8" month (L* = 65.73 + 0.95, a* = - 1.25 £ 0.23, b* = 70.05 + 0.11). The
amoniac nitrogen content was 4.93 + 0.22 g/L and relatively unchanged between 2" and 8"
months (p > 0.05). The volatile amoniac nitrogen content appeared from the 1% to the 4"
months and reached to 6.41 + 0.15 g/L (p < 0.05), but increased slowly during the period
from 5" to 8" months (p > 0.05). The volatile NaCl content appeared from the 1% to the 8"
months and reached to 265.15 + 0.88 g/L (p < 0.05).

Keywords: Fish sauce, total nitrogen, volatile based-nitrogen, fish sauce colour.
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