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P, T HCR B U X 14 S A 3 1 KR A E
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1.1 SEEEER

T R X R XS W [ A s R T,
X6 W H N F G, AR Y M B AR
(F Do I% AR E S K50 40 A b E R
SERF ST BE Ak 25 T (R bR e Bt s vhoty), Hopth
nlB SN S TRs o T

1.2 UFE5EHF

FlavourSpec” XUk 43 BT X , T8 ¥l Gas 111 4R ¥%
R R A A% 0 A BR A W] 5 Agilent 7890N-5977
SR - RS I AL, EEL R A BRA
F]; Alpha MOS HLF S MRAELUL, 1k EBT/R %
BTN H] s SYKAM S-433D B LR Zh WA, 1
E SYKAM A #]; [ AH MK BUAE B sk PDMS/DVB
55 SPME #HFEFAR, Jb i BEMEH A BRI EA A

1.3 SR AHZE

HS-GC-IMS & HU1 g #fdh, JA 20mL
Tz AR, 60 °C WE4k 10 min 5 28T 25 A
A A T 1F 1%L Flavour Spec™#E 171k, 4
G.A.STT & B3 KT B FRAF 43 #7745 t FF & v 4
KA VLY 22 535 K5 Bk 9 Y NIST 44
JFE FT IMS £ 4k PR AT 04 T AT R 1 e B . AU -
BT BISESE: AN Eh 30 min, %k N
FS-SE-54-CB-115m, ID: 0.53mm, #if -} 45°C,
A (EBR) AN, EBEAIE 150 mL/min, IMS
E R 45°C, AN HFESE. SEREEBD
200 pL, %% F 10 min, W H IR 60 °C, VEFEEN
MR 65 °C,

HS-SPME-GC/MS £14F Fi¢ 8 Liedtke 251

W, RIS EEN ., %l 25°C, X
& 70%. SPME ZHUSH: FE 5 2.0 g iTA 20 mL
Tz keSO, IMA4liK 2.5 g, B FRE Sk
v BmPide, #EJE A 55 °CKEF-# 10 min,
P 200 r/min YA . B AR HUET4E DVB/
CAR/PDMS 1 A T0 75 Jifi, i 2 55 ¢ 5 19 BE 25 R
1 em, FEBOEEE 40 °C, T 25 [ 40 min, P
JE AR A Sk, MFE S P R G, R
LA GC-MS ARG IERE 1, #E it 4F
43 T 250 °C fi# % 3 min, GC /il 2% . (a1
¥ HP-5 (30 mmx0.25 mm), F&/%FHE, iR
40 °C, 453 min, A3 °C/min I F+3] 120 °C,
& J5 LL 5 °C/min | F+ % 240 °C, AL R .
250 °C, DA ANEA, W : 1.0 mL/min, A
SrUHERE . MS S HL: HEJE 250 °C, BT
IR 230 °C, MLEJ7 UK B, 70 BV, 5
JL A 30~500 amu.,

HHRAR., BAR. Ko HEKAE
oA IEFEEERAIE, SEEEKESETH
Tk, Ei22°C, MY 60% T HE IR 5>
MrAX 47 . 4l . H o7 855-4507 A5 A1 -
RS, RN AR : 135°C; #rBEmg (4)pH 2%
R BE VRN s KB . 570 nm+440 nm; i
W VEMEZE 035 mL/min, £ 42 %€ 0.30 mL/min;
SYHTEFE 148 min, & BT fE I L IGE A
W OMLAE B I R S AR R, Ky
SR E 4R GB 5009.3—2016 A ZE 18 10,

QDA £ #1 K FHBCE & R A
(QDA) o TP AT e X B PP /NG Bl 53 26 A 7
VEAIG YN, HEBR R 6 5 B S 5 L DR AT 0 A
AR s o QA = T i = TS 9 B2 e 1 £
b, XFEUEE L RRAHEE S0k g RURR B AT
. SRE BT A SRR IE Sy, e A

po

bk

® 1 TE~HE 58N E R M R B AR

Tab.1 Samples and ingredients description of traditional shrimp paste from different producing areas

B i S e JERHER [iaka

sample number place of origin raw shrimp ingredient list
X1 i BREAY  Exopalaemon carinicauda L1
X2 WL T RITHUF  E.orientis HRL SN, R5Eh. AR
X3 [IIp/ i T EEBUF  Acetes chinensis iR, AR B FEE
X4 JTARILT] Wil Euphausia spp. LIS s EN
X5 I HREAUF  E.carinicauda K. B, T
X6 T~ ZRBATT W4F  Euphausia spp. siR. AL, B B
X7 R HEER Mysidacea iF. gL
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P 1 IR W5 6 25 A5 1 min FEOT 4R F —46 .
PRI E BB M . — B b AT, AR Z G
METH . XM EE . FeR . Bk
JRRR B 42 BB O0~10 43 iE ATV 4y, o a5k 2 IR
LECE R R 10 4y, BT, PEAL |
WOk e AN 10 43, BRBGEUORLRE , PP # I .
R PR R 5 D DA 2 ORR e 1 66 R R B O ARV (10 41,
AR, (R o X RE S A BR IR OB SR
L1117 SN ' SN A NN Y =8 S
T QDA S, %k 0~10, “0” A FEE L EA
a2 AR B BRSO AL, <1070
JT A IR SO B R R R R A

A AT ¥ FH SPSS 12.0 il Excel #% 4
PEAT R AL B, 2% SRS BT (ANOVA) Bt FH K A6
BENANFEGSERVFHEEN R EEES, RA6

——X1 == X2

IZL

aftertaste

mE

mellow

dUS

astringency

salty taste

AT, HL95% B S (P < 0.05)
2 R

2.1 QDA SHh4ER

48 24 B E VE S DUAR AR QDA J U] 43 51 % A i
PR, MR Hi XK TR K. X1 Fl X4 KUK
BRI mGE R, AEFERE, WEAR, HEE
JEBRBE B, JREELAIREBCN I X2 Rk
O, FEPHEEAL, KRR M, X3
BESL R, AR R B E , (E R R A B A
XS R —Fhops @ dF 3, WOk RS , & &
BRI M, DRI X6t it , BiAH RIS
W T AR, SRR, BESRREARE N, N
B ZAOAE T JROR AT w5 X7 5 X3 KBRS
L, KRA T JE i, REE IR (& 1),

X3 =8k = X4 —5—X5 —2-X6 —@ -X7
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- .A-:-ﬁ"-'g fishy smell

WMiflE  greasy smell

itk delicious
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1 HRHNEREELEARST
Fig.1 QDA of seven shrimp paste
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22 HERERSEBRR. B,
DER

i s A A EE%E’J%%% AU i 44
Yy, &, R, B L MEEREAL AL
%%ﬁﬁ?ﬂ&*ﬁﬁﬁﬁﬁ%ﬁ%%ﬂﬁi%%El
il ) A DT A 3 1 5 A 8 22 JIK i 8 28 2 R
A TR 0 RN ISR 1 R 3 KR e R i i
B RS AR S i UL 2, LR EE A0 17 2
R AP AR T, Hop 2SR A AR i

KAEE

e, HESARLTHEIER, EEIELRE T
PR A = PR R o BE S X2, X7, X6 Fil X1 1Y
KAy & EHAE 25 g/100 g VL |, A& E X4
e, HLIEWT & & X5 &, X3 HK (H2).

2.3 HS-SPME-GC/MS X}1& % 1% XU Bk B 93 9 43
heg

HT T X5 SRR BURL 5 BR  F ZR BC I T
W, RZ KW, RS AR M KA E

*2 HRIERENIE

Tab.2  Relative content of free amino acids %
Wi R IR free amino acid X1 X2 X3 X4 X5 X6 X7
R 2% 8 phosphoserine 0.57 0.73 0.70 0.47 0.66 0.52 0.96
AR taurine 5.81 1.02 4.47 5.28 2.36 5.58 3.15
2 Z.BEl%  phosphoethanolamine 0.06 0.10 0.04 0.26 0.32 0.03 0.31
JRZE  urea 1.86 0.63 0.44 0.30 0.27 0.26 0.45
KA aspartate 7.87 485 6.70 7.81 6.89 6.5 7.98
J5% 8, threonine 3.97 3.49 4.07 291 3.71 4.56 1.17
258 serine 261 3.11 2.67 1.97 217 3.38 0.34
KA&WkEN%  asparagine 1.42 2.96 0.28 0.86 — — —
BEIR  glutamate 6.98 27.32 8.90 9.39 14.59 11.51 11.28
aZ D " o aminoadipic acid — — 0.16 0.12 — — —
HEME glycine 5.11 5.10 7.54 6.86 5.62 6.13 7.36
R alanine 8.14 11.02 7.26 8.43 7.21 7.97 8.43
JREFR  citrulline 6.34 2.38 5.11 5.72 4.83 8.26 0.76
oZFEIET# o aminobutyric acid 0.11 0.02 0.24 0.72 0.99 0.1 2.89
HEIR  valine 531 4.01 5.63 5.60 491 5.08 5.50
M  cystine 0.14 0.10 0.36 0.30 0.74 0.46 0.55
&R  methionine 3.11 1.89 2.55 2.95 4.57 2.82 2.75
FEAR  isoleucine 5.59 4.42 6.46 5.82 6.81 5.28 6.88
A leucine 9.26 6.84 9.97 9.21 7.87 8.4 10.39
MR tyrosine 5.42 3.93 7.38 5.34 6.38 3.71 6.23
B-NZEMR B-alanine 0.08 0.02 0.04 0.06 0.03 0.03 0.03
ZKNEE  phenylalanine 4.89 3.15 4.87 5.16 4.77 433 4.92
BREILR TH: P aminoisobutyric acid 0.14 0.05 0.02 0.14 0.08 0.13 0.10
YRR T vy aminobutyric acid 0.03 0.05 0.12 0.02 0.04 0.02 0.14
LR 0.31 0.10 0.61 — 0.22 0.56 0.34
LR 3.06 291 1.48 3.13 2.96 0.92 4.64
PNy 8.12 6.26 6.98 7.47 7.67 8.76 7.67
1- R 2R 0.03 — — 0.01 — 0.01 —
IR histidine 0.44 1.26 1.40 0.70 0.96 1.67 127
&M arginine 0.50 — 0.52 0.52 0.35 0.33 0.41

I K 2

e B

Notes: "—" means not detectable
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sE 0 | b DR . 3FNE. 12 RO S B LA
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Fig.2 Protein, fat and water content of the samples
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Fig. 3 Total ion flow diagram of volatile compounds in the samples
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Tab.3 Qualitative results of GC-IMS of samples
75 la=gy RE TR R RFALE XU 5T R
serial number compound retention index characteristic flavor contribution
1 2,3- T ZHE-5-HIFEIEGE  2,3-diethyl-5-methylpyrazine 1180.3 A AL S SR B R R, TR IR
_ . ) A [ R R R R 1)
2 2,3,5- = HZENLEE  2,3,5-trimethylpyrazine 1016.4
3 2-HIFEME  2-methylpyrazine 828.4
4 PUFASENEE  Tetramethylpyrazine 1087.7
5 3-24.3-2,5- " HIEMEEE  3-ethyl-2,5-dimethylpyrazine 1 088.2
6 2-2.5-6-FAENLE  2-ethyl-6-methylpyrazine 1 008.7
7 2,6-—HZENLEE  2,6-dimethylpyrazine 891.4
8 2,5- ML 2,6-dimethylpyrazine 2,5-dimethylpyrazine 1069.3
9 ZH#  Benzaldehyde 958.2 WAL A BIEAR, 6 RBEK SRR
» Bk EEAEH, 3-FHEEE AR A RNE
10 KW Phenylacetaldehyde 1040.4 Ty 4 3 140151
11 3-HETE  3-Methylbutyraldehyde 739.2
12 MRS furfural 922.6
13 5T Isobutyraldehyde 652.4
14 [XEs  Glutaraldehyde 508.2
15 BEl%  Heptanal 736.6
16 IECUE  N-hexanal 697.0
17 3R FRE 3-furanol 978.8 AR ) MR, R TR A AR
! S R R AT ek R A ) S A
18 3-HETEE  3-methyl butanol 794.8
19 2-MEE  2-furfuryl alcohol 852.0
20 5 TH  Isobutyric acid 891.4 TEE RN RS T 5 LD, 0 R R I
N KRR AR
21 THE: butyrate 830.8
22 ZHf%  dimethylamine 472.5 55377 1 I SL R B A O
23 TZHEERRE diethylmethylamine 600.0
24 2-BEfl  2-heptanone 978.0 BB, HEERBNESR, BRI
RIAFAE T . W
25 L Z 550 methyl ethyl ketone 664.7
26 F25NMH  hydroxyacetone 555.7
27 TR TRRE  dimethyl disulfide 593.4 W3 o 2 S R KR, 5B 4 2R
. R RE S, RS N R =,
28 MEPIEE T allyl disulfide 697.0 FE R A, A
29 2-FRIEE B RE  2-furylthiol 711.6
30 I EERREE  diallyl sulfide 793.1
31 =R dimethyl trisulfide 960.4
32 FEFEA#  methional 905.4
33 ZFRZTE  ethyl acetate 909.9 (LESIPS i N At/

AR5 HABAE S I BASTR . Ak =i X1 )T
ZRITTTHR¥% X4 19 QDA P4 JE % A, P& iy
fic BN AT AR AR, T8 T A A 4L Bk
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Fig. 4 GC-IMS spectra of seven samples

AN FRZE . WIVL T R X2 I i & A
T T 28 B0 L0 AU 2 B 5 A A R RE , R TR LR Ay
Ab, HAth QDA S HASRAR . L1 7R G IR ¥ X3
BeoR R TR A A A SRk, AR KU AR
WO E JLERE SR R, v AR . Rt
BT X7 BARTECRET R, HE 5 X3 A A A
T R 8 R o 7K 43 B i E 25 R 45 A QDA 43
MraEm, JKor &8N 18%~28% [IRE i i 26 B4 i
HHMEEZ, B X4 MXl, EARSTERS
() X4 4 f i 19 QDA P4, A b HLAR 7 & s 4
Il QDA F BLBAT W 1 S HE

TR A AR . SRR . PR
M. S8R . SR . RN R AU 2 R X 7
PPl & LR . W B A M B o X4, K
T5.00g/100g, SR X2, 73]2.10g/100g,
VI Y, DX S T 9 S R R R AR T R
b JH il b, DX AR 356 A i 19 2 0 L MR P
e R U B R O R E R, R 2 R Y
WK AR . o2 R . M. AR, X
A, 2 MR ff A TR AR 1 i R =2 —

X1 A XL A 9 41 Fl, X2 HpoAG I
31 Fk, X3 AR H 33 Fh, X4 F G 46 Ff,
X6 HRr i 42 B, X7 HRg I 35 A, REA
TR, e, BE. OBEL FW . OMENE . MENE . I
TEAL G YA . AN IR B b M A Y R R
Mo E¥AREES, MRS R 2-c 8D
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(b)

f . 3-2 K2, 5-HEnkmE . R L =
3-HREE X SRl PP HAAW . JARIL .
TR Y W 110 0 35 v R R B R v B R R B )
PIhTHI =, R R AE,
THAL S YA IR =R, AT AR R K
PR R AR KUK A BT . 7 WL T U O I
HROREDOE 5 A e AR A ME LU 2 2,5- T LR
7= A R 75 6 B B R S X3 R e Y
P AR A3 2 I, sl T A 2 VR TR H
IR = o WIS U ¥ v = B4 R R R
Z—, SEAGH 4P, 13-l -2 3R W
WOWE . W SRR R, FE2R E IR R
SAACBEAE FH F 2 AN ARG W5 R A7 A mi ok . &
MR, KWW, RO, TR, B,
ZS i A5 S AN TRRT A 1D R R Ak AR, DR
BEFR OB EA A ANt S &, T, B
. BEWEAATEMR T T AR IR IR . HH AR
IR S KBRS, WR e TRk S ik e 2SR A b
KL 2,6-WHMEE | 2,3,5- = JLnkigE | 3-
L HED 5L R | 2,3- 2 BE-5-H L | 3,5-
TR 2-FIIEM R | 2,3, 5-= I Jk-6- 2 R | 2-
LW HE-3-Z FEmMp R | 2,5- T F SRR | 2,3,5,6-DY
FHJEMER | 2-23%-6-H JLb g | 2-F 3L -5- R 3t
MW | 2-Z e dk-3,5- I SEmb e 45 o bR 2 s
A2 5 EPER N Y, FEERR
BRI A, R 28 I 2 3 2 1 R AE KUK ) I
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A, 2 i R PR A R 5 R
(X1, X4, X6) hA ) EEERELED A
S 2-BEER L 2,6- FF L R I 2-2 i -6- 1
L g o =R R AR A =R N A o A T R A
YK, AR, IR X K
W A AR AE URE A, (H T DL 5 A S e =
P Pz 30 Dt 3% P s o = P o 4 A Rl Sk A ) =
FH JHE TR S A T o A P L 20271

6 S RN = 4 ST AR R R B, 45 SRR S Y
SR ESFIEW B, S IERW, BT X550,
HARFER B WO S AR R R,
= W SR A A AR, HE R R
LB R AR AR R, AR LA A, K
7 A R R R R e A DY 1 R
Ja &Rk R AR, R RE >
(T I, 5 0T BE W /D W 3k 5 15 B8 B st fa), K
i v B G SRR T I 2 ) S R, s HxE
7 i B e B R RV (8 5 ) {ELAL 5 Vg 0 e — i
KHAHREBET S, th, IFRARAH TN
B AR AR, W R IE R T #E . GC-
IMS SEMTRIA, TR, 7 TREMRBIFEEL
ey S D, EARYE I, VR
bk 198 288 ) Jo ] T R 3 v TS ) % T A KRR R
E B 5 W, DX MR ML R RS R, B aR T
VL YL 1 R KU WV TR X2 R L
BRI S B, MR OEAH MR &SR
FHW, 5 X2 EIEECRA G MR XS
HOR: R BRI . N BREE . R 2-FE TR
3-FETE . 2-T°FR . WA . LA I 51k
AW TE B RE SR AR AR AR, HE DR T e R
R T 2R, LI 2-2 3k -6-FF St
W K% 2,3,5-= HI LML /e X1, X4 F X6 o KT
e AR S R b, %45 R 5 HS-SPME-
GC/MS Fr AT 45 S — B, Y120 3% I B8 0 i X 7
B 35 (0 R A XU 5 — 2 3 T i B ik R 2R Ak
AR

4 25

AR S 06 DA TR AN (] 7 b 16 Vi U 5 Sk A 5
%, 15 S AHE 1 #8185 Fl HS-SPME-GC/MS $%
ARG KR FFIEF 22 55 . GC-IMS %5 51 AH AL FE
KT 88%, HIARGH IR 27 . QDA 4%
TR L R R 0 S KR A A, R
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P 0T i B A R R e T LA S, (H R R
W B o DR S5 ) B P IO R S A R
SRS A OC, B 555 AR K
BHEEMG, AU kB, MR & &5 QDA T
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Flavor characteristics of traditional shrimp sauce from
different producing areas

JIANG Jinjin ", OU Aifen', PAN Guangjian', LIN Wanling’, CHEN Qing', CHEN Fenghua '
(1. School of Food, Guangzhou City Polytechnic, Guangzhou 510405, China;
2. School of Food Engineering and Biotechnology, Hanshan Normal University, Chaozhou 521041, China)

Abstract: To explore the flavor characteristics of traditional shrimp sauce from different places of China and to
explore the formation mechanism of the flavor, the flavor characteristics of traditional shrimp sauce from different
areas were studied by using gas ion migration spectrum and headspace solid phase microextraction gas chromato-
graphy/mass spectrometry. There were significant differences in the volatile flavor of traditional shrimp sauce from
different places. The gas ion migration spectrum and GC-MS could be used to characterize the odor difference.
The volatile components of shrimp sauce from different places are significantly different. 2-ethyl-hexanol, 3-ethyl-
2,5-methylpyrazine, dimethylamine, dimethyl trisulfide and 3-methylthiopropionaldehyde are the characteristic
volatile compounds of shrimp sauce. QDA results showed that the color and flavor score of shrimp sauce pro-
duced in Guangdong, Hong Kong and Macao were better, and the content of protein and free amino acids was
higher than that of other samples, but the fishy smell of shrimp sauce was also obvious. There was no significant
correlation between the crude fat content of shrimp sauce and QDA score. When the moisture content is between
18% and 28% (W%), the viscosity of shrimp sauce is the highest. The characteristic aroma compounds of shrimp
sauce produced in Guangdong and Hong Kong are pyrazines, such as 2,6 dimethylpyrazine, 2-ethyl-6-methyl-
pyrazine, etc. Trimethylamine and dimethylamine are the characteristic flavor compounds of traditional shrimp
sauce. Sulfur compounds are the characteristic flavor compounds of fermented aquatic seasoning, but they may
also be derived from the spices such as onion and garlic in the ingredients.

Key words: shrimp sauce; flavor characteristics; volatile compounds; gas chromatography ion mobility spectro-
metry; headspace solid phase microextraction- gas chromatography-mass spectrometry
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