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Abstract: Five kinds of commercially available sour fish sauce were taken as the research object to clarify their quality and
flavor characteristics. The physicochemical and nutritional indexes, free amino acids, and volatile components were

analyzed. The results showed that the moisture, ash, total acid, amino acid nitrogen, reducing sugar, protein, vitamin C and
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fat contents in the five kinds of sour fish sauce were significantly different (P<0.05). In total, 17 free amino acids were
detected, including 7 essential amino acids and 10 non-essential amino acids. The content of total free amino acids in the
samples ranged from 7.954~14.998 mg/g. The total content of free amino acids in sample Z was the highest at 14.998 mg/g.
The content of umami glutamic acid was the highest in the L sample, which was 4.689 mg/g, and the taste activity value
(TAV) reached 15.63, which was much higher than that of other samples. The electronic nose results showed that the main
volatile components of five kinds of sour fish sauce were nitrogen oxides, short-chain alkanes, inorganic sulfur compounds,
alcohol ether aldehydes, and organic sulfides. Principal component analysis could differentiate between different sour fish
sauces. In this study, 57 volatile components were detected in five kinds of sour fish sauce using gas chromatography-mass
spectrometry (GC-MS), including 20 esters, 14 alcohols, 14 alkenes, 2 acids, 2 phenols, 3 aldehydes and 2 ketones. Using
orthogonal least squares-discriminant analysis (OPLS-DA) and variable important projection (VIP) selection, eighteen key
volatile aroma compounds, including zingalene, ethanol, ethyl cetanoate, ethyl linoleate, limonene, acetic acid, linalool,
ethyl myristate, 4-ethyl-2-methoxyphenol, phenethyl alcohol, alpha-curcumene, methyl salicylate, S-sesquiphellandrene,
citral, isoamyl alcohol, camphene, S-bisabolene and geraniol, were identified in the five kinds of sour fish sauce. In
conclusion, the results provide a basis for the quality evaluation and comprehensive development of sour fish sauce.

Key words: sour fish sauce; flavor characteristics; free amino acids; electronic nose; gas chromatography-mass
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spectrometry (GC-MS)
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AR, PEANE UL 1 Ak, R cER A LfksE
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FAEBRA L 2 kg DV B Rl B A B2
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RA BT AR224CN HF RV B UER CFF
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Table 1 Raw and auxiliary materials of sour fish sauces
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1.2 WA
1.2.1 PALFEFRME  /K5r: GB 5009.3-2016¢ £
LA FE FRARE B TR IIIE Y (BEE T2 K
43: GB 5009.4-201 6 B & &= E FAbnii &5 K55
PRI S ) CEE i TR B 43 iR 5 ) 5 LR S A GB
5009.235-201 6 & i L E R bR & P E IR S
AR E Y(Fb k) ; MR: GB 12456-2021 & ih 4
S [ R ARl 20 PR R B0 2 ) (BR Bl 7 59 T
REVE) o
1.2.2 EIFEHFRME  BIFHE: GB 5009.7-2016&
w4 EE SRR B R 3 R A I S ) (BB
¥22); NET: GB 5009.6-2016 CE it 28 4= [E FZARE £
HH g s i a2 ) (3R [GHR I ) ; 22 1 BT: GB 5009.5-
2016 Er i & A I AR £ v AR P 5 i e ) (L
REZEIE); PLIAMLEL: GB 5009.86-2016 &\ 224 F
SPRE B R PTIAR ILER (I 52 ) (2,6- S EE ) o
1.2.3 S mRile SR aar 00 (1 ikms
TEMEM . FREX 2 g BEAL T 50 mL &b e 25, B
LW 2 mL F 10 mL Z.08H, A 20 mL 5% fiff
LK A5 R B WIR A), #E 6000 r/min 5% 3 R B0
10 min, WH M35 2 mL AEREHEZERANPZET /5
A 1 mL FAASEBRENGE vk (pH2.2) HEA T4, 0.45 um
R U8 FE 2O, iz FH AR G 75407 o

SEBRBIERSIHT: BRUETE E(E (Taste activity value,
TAV) B RE R 5 R4 It 04 e 3 512040 T 5 R [ {1
B b fH , TAV=C/T, C K % Bk ¥ Ji 19 48 3T & =
(mg/100 g), T ALY T 4% B (mg/100 g,
TAV LT B —Ab & MR BE R I BTk, TAV
{HR T 1 FoRXIRE SR AT TTHR, S 2 I AR R
BERA DR, HAE AR ke
1.2.4 RS I E
1241 HFHME FESATALE: =Y
SN B A RIS A . HERFREL 10.0 g fAFGHRkE S
TR, 60 °C K 10 min JF&H

ST ERAE: SRR AIAIRGE R 1 s, (GI%ES IS VERT
(G4 80 s, (B IRARUAZAFIRI S 10 s, FESLHER AN
5 s, IONTRAERFE] g 120 s, PERER B~ 400 mL/min.
1.2.4.2 GC-MS( Gas chromatography-mass spectro-
metry) BRFHAX A ZE B 2.0 g BE S B ARG AE
B Y 10 mL SRAE Y, 48 AZEFA 2 cm-50/30 pm

DVB/CAR/PDMS StableFlex £T 43k (1) F-shikFERS,
T 65 °C AR 7T AS $2 L 60 min, I FH#E I
PP LT, RS O FECK, SR 5 R AT BAE A
AR EIEAAHERE T, T 230 °C R 34T R AT
PR

035 25 HP-5MS 3P 98 B 4l 45 44 (30 mx
0.25 mmx0.25 um), 40 °C #¥& F £4F 2 min, SRS
L 3 °C/min F+ 8] 160 °C, L 10 °C/min F}#& =
220 °C, {&FF 10 min; 3<: 99.999% WIS 4LE He; £
JE: 7.06 psi; Fite: 1.0 mL/min; A4 %50 48 3R B
[&]: 1 min,

JRIE A TR RN BI R, HEE 230 °C;
PO A AT 3 B 150 °C; L FREHE 70 eV; RO LR
34.6 pA; fE e K 2341 V5 2 LR 240 °C; 5t
YL 29~500 amu,

R T S A B i I ) A A TR
22, 375 Nist 20 Fl Wiley 275 bR & T, G
4546 RIAH. FHCSCRRRE BT 35 T T

RE TR 715 ARG TR AT — AR PP 4 R R
SyEARRT AR, AR

A
w,(%) = — x 100

Ao, wy, 53 1 AR S AL A, 2155 1 rYIETIAR,
1.3 #IEAIE

SCEGLERE R = IR, SR Excel #H1T7HUL . HIE
Fabr . BTG FERPER T Pl R B e it SR
SPSS 19.0 R HEE T 255 P (ANOVA) #7227 1
EM T, R BIR AW EARAEZE RN . R
Origin 2021 F 4} % il 55 ik B A AR & LA By 34T
PCA 43#7, il SIMCA 14.1 HAEBEFT35 KPSy
OPLS-DA 534,
2 FBR59Hh
2.1 IBLIBERSHT

% 2 AT, 5 RS [A] a6 i h i K 43 . K53
SRS A MRIRZEF 035 (P<0.05) . Hirp B F44h
MK S 0 81.71%, X LS /K 43 & F eI
S 72.05%; L FES AT Z FES K S22 S A R 3
(P>0.05), Q FEMLAN Z BESKTF i 2ZE2 A 3 (P>
0.05), ZFEf RS & E = 10.39 g/100 g, B
FER ST ESEEANH 6.93 g/100 g, ZIEMRASR S

# 2 AFERRERTE TR E S5 R

Table 2 Results of physicochemical indexes in different sour fish sauces

% X Q z L B
7K (%) 72.05+1.26¢ 74.87+1.52° 76.23+0.39" 77.33£0.73° 81.71+0.53°
Wy . a a b e
(/100 ) 8.75+0.02 7.21+0.01 10.39+0.04 8.83+0.03 6.93+0.01
=i A=
BIERIER 0.22+0.026% 0.42+0.01* 0.34+0.01° 0.24+0.02° 0.20+0.01¢
(g/100 g)
BR(g/kg) 27.62+0.05° 7.98+0.07¢ 20.61+0.16° 24.75+0.03° 23.27+0.06°

i FATARV NG RN 22 53 13 (P<0.05); 23~K4, F6~KT[A,
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ih 22 5 B 3 (P<0.05) . T B FESH T B i B (R
0.20 g/100 g, iXA] BB H Tl EA = 120 Jaikst
PR A L K S A} LB A5 7 AR FE 25 52 8. 5 Fh
10 P51 AR B B IR 543731k 7,98 20.61., 23.27.,
24.75. 27.62 g/kg, H:rh Q FF & 1Y B R & B Bl
7.98 g/kg, XTI RESEFH T Q FE& R BRI IR B 5
EREE A, WATRER Q MRS A W A TP iU
A= IR -5 OB R R I 2 A IR A S E— 2 T R
FEEY,
2.2 EFIERRST

SR 1 356 TR R i T 48 I %) e Rk B8 4 e T 25
[F], HIAE FR o S A rrE 22 5. i3 3 A4,
Z FE S I O Bt 5 LA DU AP A0 38 R ARE 5 22 55 ik
F(P<0.05), H Z FESh9IR s S m i i 11.18 g/
100 g & EESTHIN 0.68. 1.94, 2.04. 2.29,
2.67 g/100 g, Hirpr B AE ISR I BT & il 0.68 g/
100 g, 55 HAth PUFh fa FE R AR Sl 10 B8 P i & e 25 5 i
Z(P<0.05), 42 C kg2, 5 P igng
FER iR C S EZEFER, 47710 2.67. 4.00.
4.27.5.87. 8.00 mg/100 g, X A GESEAEIN Tid B iE

k. MRS TR R S 4 2 C RN, [EIET,
T R 0 JBUR P 85% ST R, 10% A £, )
A 5% R A VEBRL, B IR & EAL, S alh
1.05. 1.46. 1.60. 1.68. 2.19 g/100 g, iIXA FI| T 5%
ZRTATG Y, JUHSE ™ BRI R A2 407, PRI F o

3 OANFERRE SRR E LS

Table 3 Results of nutritional indexes in different sour fish

sauces

% X Q z L B
]Z_:E)H% c b a b b
(/100g) 289£0.05° 4.82+0.09" 11.18+0.84" 4.55:0.01° 4.80:0.03
BER ) 0000450 2.6740.08° 2.04£0.15° 2.29£030% 0.68£0.17°
(g/100 g)

YR C b . be . be
(mg/100g) S-870.46" 2.67x0.46° 427:2.01™ 8.00:0.80" 4.00+0.80
BEIT ) 6840.08% 146£0.07° 2.1940.09° 1.60£0.02° 1.05£0.04°
(g100g) 2 O ST DU AT

2.3 GEBRAZRYIRS T

T B A PR T A S TR A R 1 B R R, R
RAPERR R, R 4 AT, S A
R IR Y 17 FhiiF s 2 5E0R, 10 PPk o7 2 5hrR
B ERTE 3.813~8.915 mg/g, 7 Pl A a8 HLMR B S i
TE 4.071~8.826 mg/g. 5 P38 MR BT 25 4 LR =
BrETE 7.954~14.998 mg/g LRI, Hogr ik i = B

K4 ONIE) R R R

Table 4 Content of free amino acids and taste activity value in different sour fish sauces

RHR (mg/g) X Q V4 L B
RAR 0.972£0.12° 0.106+0.05" 0.112+0.02° 0.743+0.04° 1.018+0.31°
HAR 0.843+0.05" 0.224+0.07° 0.119+0.01° 4.689+0.24" 0.655+0.08"
SR HE R 1.815+0.17° 0.330+0.07° 0.231+0.03¢ 5.432+0.28" 1.673+0.39
IR R 0.443+0.01° 0.077+0.01° 0.923+0.13° 0.523+0.09" 0.510+0.02°
2R 0.916+0.11* 0.435+0.06° 1.301£0.14° 1.021£0.36™ 0.811+0.14°
H & 0.365+0.10° 0.062+0.03¢ 0.783+0.01° 0.343+0.03" 0.288+0.04°
[N 1.128+0.25 2.212+0.06* 2.1000.06* 0.961+0.01° 0.629+0.02°
g2V 0.478+0.02¢ 0.257+0.01¢ 0.665+0.02° 0.586+0.03" 0.460+0.07°
SRR R 3.330+0.49" 3.043+0.15° 5.772+0.36" 3.434+0.49" 2.698+0.25"
A R 0.679+0.01° 0.76120.08" 1.085+0.02° 0.688+0.03" 0.575+0.02°
Sse R 0.698+0.04° 0.924+0.14%® 1.153+0.25 0.7410.13° 0.588+0.10°
LA™ 1.179+0.34 1.276+0.21° 1.883+0.15" 1.123+0.04 0.954+0.03"
RN R 0.6310.04° 0.726+0.03 1.126+0.11° 0.613+0.02" 0.589+0.01"
HER 0.134+0.01" 0.156+0.01" 0.230+0.02° 0.084+0.00¢ 0.120+0.02°
i 0.433+0.02" 0.175+0.02° 0.724+0.13° 0.220+0.04° 0.243+0.05°
Hi =R 0.794+0.05 0.048+0.00° 0.054-0.00° 0.183+0.03" 0.046+0.00°
AR 0.534+0.13° 0.558+0.11° 0.859+0.12° 0.453+0.05" 0.433+0.09"
Jhe 2R 0.083+0.02° 0.138+0.04* 0.084-+0.01° 0.085+0.01° 0.087+0.01°
R IER 5.165+0.664" 4.429+0.32% 7.198+0.81° 4.190+0.35" 3.635+0.33°
AR 0.979+0.24° 0.152+0.09° 1.797+0.33° 0.407+0.11° 0.422+0.09°
BICHRE IR 0.979+0.24° 0.152+0.09¢ 1.797+0.33° 0.407£0.11¢ 0.422+0.09¢
BT SR 5.143+0.81° 4.141%0.33 8.826+1.11° 4.548+0.47° 4.07140.36
SR R 6.146+0.75 3.813+0.35¢ 6.172+0.42° 8.915+0.76" 4.357+0.70°
SR R 11.289+1.56" 7.95440.58° 14.998+1.53" 13.463+1.23% 8.428+1.06°

T ¥R AT BIER .
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WK Ry Z>1L>X>B>Q, 5 F a1 & EArfe 25 2
Sita et e AR T ERBIRIER  EeBil. T2 A KR
BT AE Y AN RSB ARG . 5 Fh a5 R v T 5 U 2
SAIEMR Y SRR AT 40 4 25, fefie | SR | TR AN
T 5 Bl g e vhir bR e R i Hednes, 43
H 46% . 56% . 48% . 31% . 43%, H UK & IR,
B BN 30%. 38%. 39%. 26%. 32%, fEELR
IR A E E L BN 16%. 4%, 1%, 40%. 20%,
TCRRE LR 5 el
B B B R T VR 1) DT R 5 L e AN A

PO 5 WA, 5 A e 1R R 4 U B AU TR Y
TAV {H/NT 1. BEFRFNR A G IR F A EER
Fepig, HRASE MR TAV H BIE BREMSPRT 1,
VL R AR XT B AR5 SR AT TTlk, M &R
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Table 5 Taste activity values of flavor amino acids in different

sour fish sauces

i TAV{E
(mg/100g) X Q z L B

fifik  REHER 100 097 011 011 074 1.02
HHER 30 281 075 039 1563 2.18
Atek Em 260 0.17 0.03 036 020 0.19
2R 150 061 029 086 0.68 0.54
HEmR 130 028 0.05 060 026 022
WL 60 1.88 3.69 350 160 1.05
IHE=Ni 300 0.16 0.09 022 019 0.5
W AER 40 1.69 190 271 172 144
SRR 90 078 1.02 128 082 065
AR 190 0.62 067 099 059 050
KNRR 90 070 0.81 125 0.68 0.65
HEAR 20 0.67 078 1.15 042 0.60
i 2R 91 048 019 079 024 027
AN 50 159 009 011 037 0.09
R 30 178 1.86 2.863 151 1.443
ot R ND ND ND ND ND ND
Tk iR 50 196 030 359 081 084
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Fig.1 Radar map of five kinds of sour fish sauce using
electronic nose
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Table 6 Electronic nose response values to five kinds of sour fish sauce

B IRER PEREHIR X Q z L B
wicC w2 2.00+0.01¢ 2.70+0.18° 2.98+0.05" 3.01+0.09° 3.3640.10°
W5S HEMNEY 19.13+0.24° 31.58+0.80° 37.10+0.50° 41.47+0.30° 49.71+0.51°
W3C HK 1.18+0.00° 1.23+0.01° 1.26+0.00° 1.26+0.01° 1.29+0.01°
W6S AR 1.37+0.01¢ 1.64+0.08° 1.83+0.06° 1.79+0.18" 1.95+0.08*
W5C SR RS 1.12+0.00° 1.16+0.01° 1.16+0.00° 1.17+0.00° 1.18+0.00°
N R 19.76+0.35¢ 28.52+0.37¢ 32.79+0.13¢ 35.21£0.66° 39.59+0.87°
WIwW TeHlE L) 47.1240.40° 55.58+0.94¢ 60.44+0.32¢ 66.46+0.38° 70.17+£0.92°
Ww2s i P A T 22.8340.54° 30.03+3.71¢ 35.33+0.74° 39.71+0.67° 43.55+0.18"
W2w HHLEAY) 30.89+0.24° 33.24+0.42¢ 35.40+0.28° 37.29+0.27° 39.35+0.26
W3S SIS 1.21+0.01¢ 1.30+0.03¢ 1.42+0.14° 1.40+0.02° 1.49+0.03*
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Fig.2 Principal component analysis of five kinds of sour fish
sauce using electronic nose
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Table 7 Relative percentage of volatile components in different sour fish sauces

AR 5 (%)

& CAS%E (ENEEEL
X Q z L B
=S
I 64-17-5 427 6.28+1.38° 11.69+5.33° 10.24+4.29° 12.1145.42° 10.63+4.17°
iy 78-70-6 1099 3.9740.13° 1.57+0.42° 0.50+0.34° 0.33+0.18° 0.66+0.17°
it EE 106-24-1 1255 1.96+0.28" 0.72+0.09% 0.90+0.38° 0.26+0.05¢ 0.64+0.16"
FEEAR i 470-82-6 1032 1.00+0.19° 0.94£0.23° 1.04+0.18" 0.37+0.16 0.71+0.18%
AT IR 1365-19-1 1086 0.31£0.01° 0.03+0.01° 0.2140.04* 0.18+0.11% 0.25+0.07°
HAE 106-22-9 1228 0.300.05° 0.45+0.13° 0.34+0.14° 0.08+0.03" 0.07+0.02°
REAE A 7212-44-4 1544 0.17+0.01° 0.26+0.03° 0.16+0.01" 0.080.01° 0.09£0.02°
S I 123-51-3 736 0.21£0.07° 0.37+0.16° 0.510.26" 0.58+0.41% 1.28+0.31°
R 60-12-8 1116 0.12+0.05" 0.53£0.01° 1.66+0.53° 1.84+0.51° 2.4340.16°
Je Mk 6627-72-1 1167 0.25+0.20° 0.21£0.01° 0.32+0.07° 0.16£0.01° 0.14+0.04°
AR 100-51-6 1036 0.10+0.03° 0.17+0.01° 0.09+0.03" 0.05+0.03% 0.02+0.01°
2-F - 1- T 137-32-6 739 0.05£0.01° 0.16+0.06 0.09+0.03° 0.18+0.08" 0.4+0.05°
5B 78-83-1 624 0.05+0.02° 0.15+0.01° 0.110.07" 0.21£0.12° 0.1+0.06"
ECE 111-27-3 868 0.02+0.01° 0.13+0.05" 0.11£0.04° 0.04+0.00° 0.07+0.02%
e
WAVl T 628-97-7 1993 3.44£0.16° 10.21+1.10° 8.49+0.82% 8.61+2.27% 5.62+0.52"
WML 2R 544-35-4 2160 2.09+0.56° 8.89+2.17" 3.93+0.82% 6.40+2.49" 5.5740.12%
| PumR 2.1 124-06-1 1793 1.16£0.18° 1.89+0.11° 3.53+0.14° 2.11£0.49° 1.050.13°
R 141-78-6 612 1.24+0.48" 1.99+0.57* 0.93+0.57* 1.48+0.47" 0.96+0.36°
W JRRTR 2 TR 1191-41-9 2169 0.660.26° 1.75£0.59* 1.61+0.48° 1.73+0.50° 1.1940.05°
LRAEM TR 105-87-3 1382 0.79+0.09° 0.68+0.10% 0.52+0.23% 0.38+0.04° 0.56+0.09%




252 5 Tk BB 2024 4F 7 H
gk
oA (9
Lot CcAsS (BT AR
X Q z L B

+ R Mg 106-33-2 1594 0.51+0.04% 0.44+0.01% 1.2340.11° 0.57+0.06° 0.4140.03¢
+HfR T 41114-00-5 1894 0.28+0.12¢ 0.83+0.08" 0.56+0.05% 0.66+0.17% 0.34+0.06%
Rvav Gl 112-39-0 1926 0.28+0.07° 0.75+0.10° 0.32+0.04° 0.46+0.13° 0.32+0.05"
I\ g 111-61-5 2195 0.22+0.1° 0.65+0.21* 0.55+0.15® 0.47+0.12% 0.34+0.05®
2-FRFE-3 IR 32981-85-4 1432 0.15+0.03% 0.03£0.00° 0.23+0.06" 0.37+0.08° 0.24+0.01°
+ PR H g 124-10-7 1725 0.14+0.01° 0.12+0.01® 0.11£0.01° 0.08+0.02¢ 0.05+0.01¢
2R TR 110-38-3 1396 0.18+0.04° 0.06+0.01° 0.14+0.06™ 0.06:0.01° 0.13+0.02®
TKAG TR H TR 68917-75-9 1192 0.110.04° 2.02+0.45 0.14+0.05" 0.210.09° 0.16+0.03°
T BERRTI R 110-34-9 2091 0.100.04° 0.40+£0.08" 0.09+0.05° 0.08+0.03" 0.16+0.01°
TR H TR 112-62-9 2110 0.10£0.01° 0.17+0.05" 0.09+0.03* 0.13+0.07° 0.09+0.02*
(2)-9-F75 4R H IR 1120-25-8 1899 0.05+0.01% 0.06+0.01° 0.1£0.01° 0.03+0.01° 0.02+0.01¢
SV JFRIR ! i 301-00-8 2099 0.04+0.01° 0.11£0.03* 0.06+0.01% 0.09+0.02* 0.06+0.01%
RS R 123-92-2 876 0.05+0.01° 0.04+0.02° 0.03+0.01° 0.05+0.02° 0.09+0.01°
T-EfR B 14010-23-2 2092 0.03£0.01° 0.09+0.04® 0.14+0.04 0.06:0.02° 0.03£0.01°

[7ES
L 64-19-7 610 6.50+3.90° 3.40+1.27° 1.93+1.38° 3.89+1.84° 3.41+2.85°
FRAE TR 57-10-3 1968 0.19+0.01° 0.38+0.18" 0.43+0.29" 0.44+0.01° 0.77+0.36

2
FrimE 5392-40-5 1273 0.12+0.01¢ 1.79+0.33* 0.76+0.35" 0.12+0.01¢ 0.1120.04°
AR 100-52-7 962 0.11£0.03* 0.10£0.01%® 0.34+0.24* 0.05+0.01° 0.04+0.01°
R 122-78-1 1045 0.09+0.02° 0.05+0.01° 0.46+0.22° 0.08+0.03" 0.09+0.03°

[EES
FR 35 P 129085-68-3 986 0.5620.22° 0.03+0.01° 0.03+0.01° 0.010.00° 0.01+0.00°
T ik 464-49-3 1144 0.12+0.01° 0.03+0.01° 0.07+0.03® 0.06+0.03° 0.08+0.01%
Frigid 5989-54-8 1031 7.31+2.18" 0.28+0.20 0.37+0.04° 0.31£0.17° 0.91+0.09°
e 555-66-8 1495 1.04+0.67° 6.16+1.26° 9.7442 46" 4.04+0.17% 3.56+0.08"
A 123-35-3 991 1.40+£0.51° 0.2120.1° 0.34+0.08" 0.06+0.02° 0.18+0.01°
ZElE-o- RN 7785-26-4 937 0.74+0.29° 0.25+0.14° 0.29+0.07° 0.10+0.07 0.32+0.01°
S 20307-83-9 1524 0.47+0.09° 2.58+0.44° 3.89+0.89° 1.63+0.16™ 1.36+0.04%¢
PR 4176-06-1 1483 0.39+0.03¢ 2.14+0.44° 3.43+0.93" 1.24+0.19" 0.85+0.15¢
B-LL 2 W 495-61-4 1509 0.40+0.09° 1.23+0.23" 2.1140.48" 0.80+0.07* 0.66+0.02%
B 79-92-5 952 0.41£0.17 0.77+0.4% 1.09£0.21° 0.26£0.17° 0.85+0.08*
A-FEFA 483-76-1 1524 0.22+0.03" 0.22+0.04° 0.39+0.12* 0.19+0.01° 0.13+0.01°
V-1t 99-85-4 1060 0.25+0.09° 0.01£0.00° 0.04£0.01° 0.02+0.01° 0.06£0.02°
(B)-B-& AW 18794-84-8 1457 0.18+0.04° 0.13+0.02® 0.17+0.05" 0.05+0.01° 0.05£0.01°
i b 586-62-9 1017 0.1120.04° 0.0120.00° 0.07+0.02® 0.02+0.01° 0.05+0.01b¢
o-JR M 3856-25-5 1376 0.09+0.03% 0.09+0.03% 0.18+0.06" 0.07+0.01° 0.06£0.01°
K 99-83-2 1005 0.14+0.09° 0.08+0.04° 0.20+0.06" 0.1240.01° 0.13£0.01°

S
4-Z K 123-07-9 1169 0.14+0.11° 0.58+0.01* 0.48+0.18% 0.27+0.07% 0.200.02¢
4- 2 FE-2- W R 2785-89-9 1282 0.09+0.02° 2.2240.17° 0.14+0.05° 0.13+0.01° 0.15+0.01°
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Fig.3 Ion current in sour fish sauces
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Fig.4 Relative content of volatile substances in sour fish sauces
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