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*1 HARESZNENR. RHaM5IZ

Tab. 1 Fish sauce processing methods and types of fish used in various countries

EZR ) Ry JEURL D KRBT 25
country (region) name raw fish species fermentation process and time
HA  Japan Shottsuru W Sardinella lemuru 501 M AR FICKANE G ¢ DIRAGNA)
Fft squid
#iE  Korea Jeot-kal #%Fhfa various fish 4111 HEMA)
#FS  Vietnam Nuoc-mam HAGE  Engraulis japonius 3:01~3:2 % Hh@~121H)

HAMEE  Pneumatophorus japonicus
W62 Decapterus maruadsi

& Thailand

Nam-pla HAEE  Engraulis japonius 5014 HG~121H)

HAAE  Pneumatophorus japonicus
% Cirrhinus molitorella

HRPEE Malaysia Budu Bakasang HAMEE  Engraulis japonius 50 1~3 01 fi EHEEARE B T (3~12 1)
VT Sardinella lemuru 5124 1 EG~121H)
4fiff] Myanmar Ngapi HFpf various fish 5014 EHG~6/H)

FEMHTE  the Philippines Patis HAER  Engraulis japonius 3i11~4 1M HG~1210A)
K F¥EeE  Clupea pallasi
WS Decapterus maruadsi

ENEEJBVETE  Indonesia Ketjap-ikan

HAGE  Engraulis japonius 5014864 H)

K FEeHE Clupea pallasi
WEIESUB L Osteochilus salsburyi
EIJE/E A HIH  India/Pakistan Colombo-cure HASE  Engraulis japonius 61 1 U NIERA+P ) ¢ a2 A)
KV Clupea pallasi
WAL Scomberomorus niphonius

F[E#F# Hong Kong g%  fish sauce

W Sardinella lemuru 4011 HG~124 1)

HAGE  Engraulis japonius

WM Caranx kalla

WWEF 1 Siganus fuscescens

7 Greece Garos HAMS  Preumatophorus japonicus 911 (M) @ 18 K)
75HE France Pissala HASE  Engraulis japonius 401 M EH~8/F)

YRR Ctenogobius criniger
ZARHLARI A Melanotaenia trifasciata
KGEH W Harengula zunasi

WIfZE  Cambodia

Nuoc-mam HAGE  Engraulis japonius 3:1~3:2M 0 H0234MH)

HAEE  Pneumatophorus japonicus
W [R2  Decapterus maruadsi

2 WREROR | Bl 28T 2 BURE HOR (W3 — 18 Bk 4l
BEHAR) . B ARGA BB AR R I B IR A B
R GRS EHERE, MERENERELS D5
Hr B i J7 2 2 SO 3% — BT T
1HL b 3 AR ) VR B A AN By S B, R T B A
o AEHE S (sensor array fingerprint, SAF)4#7
SR & B E AW 15 AR 9 R GE, R TG %
Fid IR NI W P B 7 NI N 1 0 T
SRAE R, WA E P& A AR T & 1k
GWAFRME R, W25 AW, ST
R ZR G AR AT B (R8O B I, BT
AT AR 4l AN (] 8 A R B AR W] A5 5, i B AT
DL X S (5 45 5 28 i RO 25 5 P g 25080 3 o
(R AL AR 5 m D Fe B0 5] o R T SR € 3 ik
B 43 BT i DB UL B TR0 AR A RUBR R Y
R R R S E I Ak 2 i = N £ 2 = AN [VA
MBCERTE I, P AERSUEE, Al A%
ROUF R, S0 22 5 KN IF RS,

S A — A —BTE K (GC-0-MS)J2 Y4
B e 38 N TR E R R, 2SR
AH 0 T — B I T Y Al b, OO e
R RS E v N S R S P sy
WAE® AR RS WA AR, X
TR 1Y DT R R TN B MR E X B AT Y R 1
(BRI B i o 8 B R 6 0 A A % KU
AR TTRER,  Fe 28 G0 R PR o A R I A
B BRFIE AR A, IR AT AR SR B AR O Bk
PR FREAEFE R PEAC G W o 21 X £ 58 10 R A 44
RGN AZ AL, FAAEFE & A A W) 5
PR R 15 14 9 [ (aroma-active compounds) /4 J& ffi
Fa R AT 58 1 DG B o DL A “UAH 0 % — R ] 2
RICARBEREEE . &SR B 3T (aroma
extract dilution analysis, AEDA)FIZE & R&E [ il
i 7% (combined hedonic and response measurement,

CHARM) . ELH58 JBE 1k LIS A I 431 4 7 (detection
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frequency, DF)&EU, BF5Y & i 4 [ AH 7o 2 X
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1 W2 B BsF TR DAGK SR B H Y, JE ok SUR
o 7 A Sk Y R R B oA A5 3 AN [R] ) 1
PR, BRI Kim &S5 R A AR SRS 43 I B ik
T B /0¥ o FangZE " HIAEDA B /01 1 #4UR
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PLBR AR SO GC-M SR AR 5T 1 il £0 5% 1) 4
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R, L. M. fifedn . BRIEAL AW AR R
JEAB B AN TR] o A L 0 2 T 1 o 5 e £
AMRAOC, AR EE . BRI . Biik P A
Y 5 AR A0 R SR AR R . KR TR B0
B X £ 5 R AE XU 1 1 40 25 2R 5 IR 1 25 2R
— 3, 5GC-O-MSZ5 A AH B X . T MRFE L
F AR 5 GC-O-MSHE A F] T4 i il £ 58 R ik
AR A TR AL

2 AR R XRRFAE
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KRS N FEREEEEY . Sk s Y
0 F7 RRAE R Y OGS, 3-HI BRI . 2-H 3
= 2-H R TR R RS B R A U0 A
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#2 REGEROLAY

Tab.2 Compounds identified in fermented Nam-pla”"

&M AR iR R
compound name component reported
B acid
I formic A NPR
LR acetic A29 NPR
R propionic A/14 NPR
IETHR n-butyric A/17 NPR
S TR isobutyric A/3 NPR
AR valeric A NPR
SEHEER  isovaleric Al6 NPR
C.R  caproic A NPR
SO isocaproic A
B2 heptanoic A NPR
ZBEEETNER  levulinic A/10 NPR
2R benzoic A NPR
8 phenylacetic A/3 NPR
3-ZKAMR  3-phenylpropionic A NPR
E¥  alcohol
L ethanol N NPR
THEE  butanol N NPR
2-HIZEENEE  2-methyl-1-propanol N NPR
JXEE  pentanol N NPR
3-HIZE-1-TEE  3-methyl-1-butanol N NPR
1,2-IH = 1,2-propanediol N
2,3- T % 2,3-butanediol N,B
W= glycerol N,B NPR
2-WRIR B 2-furanmethanol N
4-FFEIRCEE  4-methylcyclohexanol N
& amine
ZH&  dimethy lamine B
—H}Z trimethylamine B
HJZ  histamine B
% tryptamine B NPR
fgfé  tyramine B NPR
ZEJ%  dopamine B NPR
HIEME  octopamine B NPR
# %  phenylethylamine B NPR

http://www.scxuebao.cn
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F5R2
HEAFR oy B
compound name component reported
HA-E&EALEY  other nitrogenous compounds
% ammonia B
ZIEER  amino acids A,N,B
T2 HEKME 2-ethylimidazole N
W indole N,B
3-FAEEN|  3-methylindole N, B
2-FIZEIEE  2-methylpyrazine N NPR
2,5- - HIFEMEEE  2,5-dimethylpyrazine N NPR
2-WRNERER  2-piperidinone A NPR
2-MEMg kEEA  2-pyrrolidinone A NPR
PR ester
y- TS  y-butyrolactone N
y-C.IlE  y-caprolactone N NPR
4-FRFERZ NS 4-hydroxyvaleric acid lactone AN NPR
- L4 LR Y i
i-:e;yj-jfh;di%gi;ic acid lactone AN NPR
HIEEY)  carbonyl compound
ZHE  benzaldehyde N NPR
3-$2%-2-THH  3-hydoxy-2-butanone N NPR
S-FHE2-BKIRGE  5-methyl-2-furanone N NPR
EHMAEY  sulfur compounds
FfilZ methyl mercaptan N NPR
3-HERANEE  3-(methylthio)-1-propanol B NPR
3-HBREENER  3-(methylthio)propionic acid N
2-HIRFE,E  2-(methylthio)pentane N NPR
e ACERYEA S BBy NhPEZHSy; NPR. BTEIRGE
Notes: A. acidic component; B. alkaline component; N. neutral component; NPR. no reported before
O JE R i) A o 2 R R AR R A AR N S ERRYT . RATLUE Y, RAEmRE i

AR EAL =P e, Y EE AR ZE T R,
T SR R 114 T4 SR A 3 266 TR A TR 5 1Y 4% A R
FR L BRI 8 BRI o 7 T A 1 4 S5 9E A
T, BT HeR . &, WHEE. Bk, -
i/ N I = L SN L F e 7/ B
i fke 5 L A O P XUR T A 9 15 £ 28 )4 e KL
WR IR P FHAL, A 2 B TR M T R T 2R
Wy Rl 14 52 2% A 1R L 2 W B A PO A
ME R E Y

RGN T AR I DX S £ 5 g U

http://www.scxuebao.cn

fm R AR, HYCEMiaE R . WHER. K&
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0 32 RN o R R R D R (VE A R R X T
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Tab. 3

Free amino acid in fish sauce from various countries

mg/100 mL

R eS| | B 4 fr) i)
amino acid Thailand (»=10) Korea (n=9) Japan (n=11) Myanmar (n=7) Vietnam (n=20)
4R Tau 119427 19248 223473 142+127 17170
REGIL  Asp 583+129 349+108 6574255 2874331 1002+369
758K Thr 384:82 207+54 420+128 131%150 584249
YHHBR Ser 233+74 12864 369+104 11£15 4834260
BEE  Glu 1489+327 550+144 1088+343 560456 1584691
%R Pro 13553 181£75 230+71 67481 322+146
H%®R Gly 267+50 346+127 298+100 237+248 461+182
WHER Ala 574497 715234 611£130 4694361 985+320
REE  Cys 1724 367 23447 13£18 45448
WM Val 478498 427483 517£136 2894200 709200
FEER  Met 222+44 197222 23795 75+57 23068
AR e 33449 347+57 392484 184+114 374487
FHEE  Leu 43960 544+84 541£113 271+145 427+108
FEE /R Tyr 91423 110£26 128+71 64+49 128+62
KNG  Phe 323+57 257+40 374123 11062 415+120
BHE T - 12+15 24:+45 12 50+62
WERR  Lys 767148 655129 801205 405+368 1269+419
M5B His 27560 10345 318+143 12+12 370+159
R Arg 3410 50+74 280+186 8+12 2174334
ME total 673241253 5406755 7532+1551 33352674 982643107

: P<0.05; — A

Notes: P<0.05; —. not detected

MR Z M E Y, FHU-14ChRICHE A R K EY)
WLEE BN A T A T 2R R AT AR IR . IE
TRRUA K IE R o 5 v H Al 1 R AL AT RE R T
IR, BlNR R M3- RN R IR TR N AR,
1B £ 2 b 3 A 0 O R B R 3 T WY A B Y R
P P 2 £ 87 Th RE Y 25U . Sanceda
SEPONC B R PR S SR (O B A B 17 A
Ik, IFHE T HASERFI), &S AN
20%. X SERA BT g R PE RIS A,
000 T P 2 Y KUK 5 T e O R AT G o VL
SFEETTE AR R, R A S s, A
RS, U & B B R e Y JRUR) £
A R T8 AL B o /8 R AR UBR T s D 2
T I SRR R R A B £ B DR 22 . R I
S Sy o R BT G HEAT BRI R R R T

FEAE UKL I8, T i T I 30 2 v k88 D) % DX
ML AP HEE T o e . I A 3 A2 X 0 % R
HE UK AT AR K RE )

0 5% 1Y) g ER A W R MR IXUBR 1) 5
WFFE D, DN B O I TR PP 2 BRI R B
M 5 B 77 T 4 A ¥ B0 15 Halobacterium salina-
riumF H. thailandensis, XYET PR 240 R 4™
B2 IR U5 . Uchida®F YDA B Re £ 82 43
25 A 2E AT T (Bacillus subtilis CNy), % # 1E
KGR H R B SR L b7 A 0 i Y e 2 1
MG UK SRR A A s g, AR T 27
636 u, N-UiiZ L2751 4 AQSVPYGISQIKAPAL,
Tpe 38 p HARL A S5 3 IR B 43 51 A 101150 °C, (HAE &
ERVREETR , 3k SEfCAE W ER Y T T S22
B — 8 TR EE BRI O VT A IR R W
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AR e A G W ) ff B R — 2D R A R il e 52
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OARRFE LA 5 i — N T RHH Y —
i (GC-O-MS) B FH ] LR i) £ 58 48 1iE XU 1)
e

QAR RS TUmSR . 20k,
T . BRI . fa IR SLUR IR A IR A B 4R P
SR, FES & ARG Y R EE L
a5
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TEHE LA S YT UERAA AR K5

545N T BT SRR 5 AP KR G )
OIS A S = SN2 e 3N N 7 )
HTMETLZSH, AR THROEMESETL
A R K, B T KU S A e,
0 7% 1 Tolb Ak R A A0 A 7= 25 SRl . ROAR TR
[ 0 5% 1908 2 B e K, BT T 2 N T
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Research progress of characteristic volatile compounds of fish sauce

JIANG Jinjin', LIANG Lanlan ", LIN Wanling?, LIN Jinying’

(1. School of Food, Guangzhou City Polytechnic, Guangzhou 510405, China,
2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,Guangzhou 510300, China;
3. School of Chemistry and Chemical Engineering, Guangzhou University, Guangzhou 510006, China)

Abstract: In order to study the unique flavor of fish sauce, solve the flavor and quality problems of modern rapid
fermentation process, fish sauce characteristics of volatile compounds in recent 20 years were reviewed in this
paper. The research shows that research on the formation of fish sauce characteristic volatile compounds is
feasible. Odor fingerprint technology and gas chromatography - mass spectrometry olfactometry artificial
instrument (GC-O-MS) was used in combination on the formation of flavor characteristics of fish sauce; the smell
of fish sauce is a blend of cheese flavor, taste, flavor, sour pickled ammonia, fishy smell and flavor of the meat
complex excitant odour, and sulfur and nitrogen compounds are the characteristics of volatile compounds; the
species of fish, halophilic microorganisms and enzymatic pathway have great influence on the formation of
volatile compounds. The volatile flavor of fish sauce is a very complex system, and the effect is not a simple factor
or individual compound transformation which leads to the formation of volatile compounds. Study on volatile

compounds of fish sauce can solve the problems in improving the flavor quality of fish sauce.
Key words: fish sauce; flavor; volatile compounds; fermentation; halophilic bacteria
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