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Effects of Temperature on the Characteristics of Traditional Fish Sauce in

Latter Fermentation
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Abstract: The accelerated ripeness of traditional fish sauce in latter fermentation by control of temperature was studied. Changes in total soluble

nitrogen (TSN), amino-acid nitrogen (AA-N), total volatile base nitrogen (TVB-N), pH value, viable bacterial count, color aberration of fish sauce were

observed. Changes in odor of fish sauce were analyzed by the sensory evaluation and head space-GC-MS analysis (HS-GCMS). The results suggested

that TSN, AA-N increased in the accelerated ripeness with the increasing of temperature and time. However, pH value, viable bacterial count and TVB-N

showed few changes. The odor of fish sauce was improved by quantitative descriptive analysis (QDA) test after holding temperature processing.

HS-GC-MS showed that, after 8 d temperature-incubation process at 60 ‘C, the contents of volatile fatty acids, 2-methylpropanal, 2-methylbutanal,

and dimethyltrisulfide increased. And the volatile compounds and contents in accelerated fish sauce by 2- year fermentation reached the same levels in

fish sauce by 3-year fermentation.
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Fig.9 Gas chromatograms of volatiles compounds of fish sauce
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fermented for 3 years
1 HS 454 GC-MS SERMBINEZIZE L XKL A
Table 1 Identification of the odorants of fish sauce and their
odor charactered by HS combined with GC-MS

PR 1) B AR (%
P s T oo
(min) A B C

b

1 LB 2.183 12.82 23.15 4.12
2 THE 5.743 096 045 3.73
3 3-FATER 7.261 1.82 478  1.85
4 2-FATE 7461 1.34 311  0.63

Bg

1 o 1.595 — 152 2657
2 RTBE(AH) 7991 447 447 447
S

1 i3 1876 825 — | 0.09
2 3-FATE 3.61 1942 1564 0.87
3 2-FATE 2.740 — 484 42
4 2-THEE 2.005 — 148 092
5 2-F R RE 1903 171 517  6.67
i

1 LG 1.686  23.00 31.46 17.48
2 2-THA 3302 255 671 1336
ABALE Y

1 3-FritHA® 16283 219 339 —
2 el ekt 4.112 — 497 069
3 ZWR = 10638 — 172 025
TEEH

1 k) 21.231 002 — 001
2 ok 26557 002 038 033

E: A RTAZIRBAEN 2 £ 8%, B ATE 60CH
Be92 8%, CRTIFRALE, Rk TAEE.

— YN RIS N 3 2K RIET A=
IR SRR TR R IR FLES R e
WAL BN E SR, 1l ReklE T IR | 3k
PUC B 8. 9 K 1 aTLUE, 2 FEMFE% 60 CHf
I8 d JE HAE R MY A A B SN ORiR S 1)
L FEAEN, SRR T NRIDTER I B A B AR 2 R
RIAVE I RFE R MRS, B th R BRI
J 2- P T PO 2% 1 Vs TR o A TR AR PR B K
3N 31.47% 5.17%, FER ) E E R BESA
A2V pe B WG /N 27.13%; fi BRI USR5 — R
B =HRAN 2- FJE T S POMGE A AR e o R 9 AN
K10 75, S50k 3 (R R AE L, 2 5

26

& 60 C R 5 HAE A ME RUARPI T, WHE RNy 1R
o, 2-FIRPOEE . 2-FIE TR K B A O
AJ L2 A4 R 60 °C RIS AR BT RIFP I 2 3 42 1%,
A FZKT . HS 456 GC-MS 15 72 IO R X
YR SIRE R LK 7) —8, R
R e BAR FH PRI AR R v {2 10 KU B 1, ik
R, TR

3 g

TR G e i R Je B R e 2, &Y
TR T Ik £ fR RN, 4RI (] ARGt FETE K
B fe AR R, (e A R g — 2D R
TSN. AA-N &8 KOZEEA BEEEN, RS
B, 1 TVB-N &8, pH 8 405 S 3R 2
FEARAL IR, (HEZMEUN: HS 456 GC-MS V1%
BHAONTEERE, 2 M FE 60 CHuE)E XU TRE B
ROGE, KRR, BEEAR, AT 82 T,
X} FE AR B AT R R R I /N o TR 2-F
IR, 2-FEE TS, —HE RSO, nias|
3 S A R 11 O

S 3CHK

(1] FREER PAZLEN, & PR3, A SR, SR 5 75 A D AR TR
FEPEE A B 41 5 ORI 7T IR BT RH2,2008,(5): 441- 443.

[2] Lopetcharat K, Choj Y J, Park J W, et al. Fish sauce products and
manufacturing: A review. Food Reviews International, 2001,
17(1):65-88

[3] Hjalmarsson G H, Park J W, Kristbergsson K. Seasonal effects
on the physicochemical character- ristics of fish sauce made from
capelin (Mallotus villosus).Food Chemistry,2007, 103: 495- 504.

[4] Kilinc B, Cakli S, Tolasa S, et al. Chemical, microbiological and
sensory changes associated with fish sauce processing. Eur. Food
Res. Technol.,2006,222:604-613.

[5] XuW, YuG Xue C, et al. Biochemical changes associated with
fast fermentation of squid processing by-products for low salt fish
sauce.Food Chemistry,2008,107:1597-1604.

[6]  XIHE 2 R iy f00 3 o B A — S BOR S Tt [0]. o T vk
nh,1988,08:15-18.

(7] TR KA A i 2 A MDAt o [ A Tl Rk ,2004:
156-175.

[8] Conway E J, Byme A. An absorption apparatus for the micro-
determination of certain volatile substances: The micro-
determination of ammonia[J].Biochem. J, 1936, 27:419-429.

[9] GB/T 9724-2007.4k%1255] pH {E & i@ MI[S].



MK EmBHL

Modern Food Science and Technology

2010, Vol.26, No.1

(10]

(1]

[15]

GB/T4789.2-2003. £ i [L2E filt “E ) A B T o A0
[S].

Dissaraphong S, Benjakul S, Visessanguan W, et al. The
influence of storage conditions of tuna viscera before
fermentation on the chemical, physical and microbiological
changes in fish sauce during fermentation[J]. Bioresource
Technology, 2006,97:2032-2040.

Jiang J J, Zeng Q X, Zhu Z W. Analysis of volatile compounds in
traditional Chinese fish sauce(YuLu)[J]. Food Bioprocess
Technol,2008,24:173-178.

Jiang J J, Zeng Q X, Zhu Z W. Chemical and sensory changes
associated Yu-lu fermentation process-A traditional Chinese fish
sauce[J].Food Chemistry,2007, 104:1629-1634.

Siringan P, Raksakulthai N, Yongsawatdigul J. Autolytic activity
and biochemical characteristics of endogenous proteinases in
Indian anchovy(Stolephorus indicus)[J]. Food Chemistry,2006,
98: 678-684.

Sinsuwan S, Rodtong S, Yongsawatdigul J. Characterization of
Ca*"-activated cell-bound proteinase from Virgibacillus sp.SK37
isolated from fish sauce fermentation[J]. Food Science and
Technology,2008, 1-9.

Sinsuwan S, Rodtong S, Yongsawatdigul J. Production and
characterization of NaCl-activated proteinases from Virgibacillus
sp. SK33 isolated from fish sauce fermentation [J]. Process
Biochemistry,2008,43:185-192.

Byun M W, Lee K H, Kim D H, et al. Effects of gamma radiation
on sensory qualities, microbiological and chemical properties of
salted and squid[J]. of Food

fermented Journal

(18]

[22]

[23]

[24]

[25]

[26]

[27]

Protection,2000,63:934-939.

Kawashima K, Yamanaka H. Free amino acids responsible for
the browning of cooked scallop adductor muscle[J]. Fisheries
Science,1996,62(2): 293-296.

Hjalmarsson G H. Fish sauce from capelin (Mallotur villosus) as
affected by harvest season[M.Sc. thesis]. University of
Iceland,Reykjavi 'k, Iceland.2001:78- 82.
DB44/T471-2008.) =48 Hi 7 brifE- 1 5[ S].

Dougan J, Howard G E. Some flavoring constituents of
fermented fish sauce[J].Journal of the Science of Food and
Agriculture,1975,26:887.

Beddows C G Ardeshir A G Daud W J. Development and origin
of the volatile fatty acids in budu[J]. Journal of the Science of
Food and Agriculture,1980,31:86.

Mclver R C, Brooks R 1, Reineccius G A. Flavor of fermented
fish sauce[J].Journal of Agricultural and Food Chemistry, 1982,
30(6):1017-1020.

Yoshiwa T, Morimoto K, Sokamoto K, et al. Volatile compounds
of fishy odor in sardine by simultaneous distillation and
extraction under reduced pressure[J]. Nippon Suisan
Gakkaishi,1997,63(2):222 -230.

Jol i 5, 2 R A e £ R IR BT SRR 5
W24 7 741%,2006,34:165-167.

Katsuya F, Sachiyo I, Hitoshi Y, et al. Identification of distinctive

(1.3

volatile compounds in fish sauce[J].Agric. Food Chem., 2002, 50:
5412-5416.

Mitsuya S, Rossana R P, Yutaka O. Headspace gas analysis of
fish sauce[J]. Agric. Food Chem,1996,44,3601- 3605.

(HE58 7D
SE 3k

(1]

(2]

FREE, &L ENIEER T T — DS LT H
A2E41,2004,12(1):17-20.

BRI, e, e AR S SR SRRk T L4
R~ A2 o A& RHE:,2008,24(3):217-219

—_
N
—

R AR BR, X 2 Al B 2 SR B AR 7 i AR A 57
M BB S RHE,2008,24(6):544-547
AR PRBH, 5K B 5, U Dt S 8 SRR AT B TL1105 1Y L-2H 5%
FRAMI & RIEAE ST [I] AR A IR 7, 2008, 19(1):51- 54.
g AR TRRM]. R R E RS A+, 2003.
W S AR T2 M) AL R AR Tl H AR, 2007.

27



