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Effect of garlic paste addition on volatile flavor substances in crayfish tails

TU Jiangiu'? FU Wenjun'?  YANG Xiaocong? JING Lixiang? ZHU Jing? LI Jianfang"’

(1. School of Food Science and Technology, Xinyang Agriculture and Forestry University, Xinyang, Henan 464000, China;
2. Xinyang Key Laboratory of Healthy Food Development and Nutrition Regulation, Xinyang, Henan 464000, China)

Abstract: [Objective] To investigate the effect of garlic paste addition on volatile flavor substances and color attributes of crayfish tails,
and provide a theoretical basis for flavor standardization in industrial production. [ Methods] This paper adopts gas chromatography-ion
mobility spectrometry (GC-IMS) combined with colorimetric analysis to study the characteristics of volatile components and color
parameters (L°, a', b values) of crayfish tails under garlic paste additions of 0%, 4.4%, 8.8%, 13.2%, 17.6%, and 22.0%. Principal
component analysis (PCA) is applied to analyze flavor differences. [Results] Colorimetric analysis reveals that garlic paste addition
significantly decreases L" from 45.69 to 34.50 and b” from 39.24 to 29.94 (P<C0.05), while a” values show a significant difference under the
garlic paste addition of more than 13.2% (P<J0.05). A total of 53 volatile substances are identified by GC-IMS, and their total content
increases gradually with the rising garlic paste addition (highest value in the 22% group at 18 749 and lowest value in the control group at
10 758). Camphene, 2-ethylbutanoic acid, 2-methylbutyl acetate, allyl isothiocyanate, and heptanal are identified as intrinsic flavor markers
of crayfish meat. Key contributors to flavor include camphene, 1-heptanol, 3-pentenenitrile, 2,3-pentanedione, diacetyl, and isopropanol.
PCA shows that the 13.2%~17.6% group exhibits significantly different flavor characteristics from other groups (PC1 contribution rate of
76%). [ Conclusion] Under the garlic paste addition of 8.8%~13.2%, the optimal balance between flavor and color attributes is achieved,
while excessive addition of more than 17.6% results in aldehyde overaccumulation and accelerated browning.
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(PCA); browning mechanism

EHSTE 04 8 4 f R B SRR H (5 :25B550012) 5 K3 1152 56 % B S IR ASF % 4 1 (4% 5 : DMLP003)

BEEE DT (1979—) 2, fF HARME B Bl . E-mail:354261477@qq.com

Yt B #3:2025-04-18  B[E HH#:2026701-20

SIAME REBIB A S eI, A5 . SR S X /N T U R A R AR B P R [ £ S PR, 2026,42(5) 1 196-205.

Citation:TU Jianqiu, FU Wenjun, YANG Xiaocong, et al. Effect of garlic paste addition on volatile flavor substances in crayfish tails[J].
Food & Machinery, 2026, 42(5): 196-205.



F&M | Vol.42, No.5

JIN TR R A Ay v ] IR K 28 B R L R
R fit T L R T 2R e SRR AE R
— e IR RORL , HEE A B A R N e R R Y
ORI D % A Ak 2 R T B R (1 R AR T
Tlb Al A= 7= v R 2R S iR 1 G 56 MR AR 5 R BO™ S XU
Ve Bl TR A e 3 T o e % AT RS S S5 L S R B
R TR S R AR MR S S B0 W (RSN WL, &
N e oyl | OO RANY A AN St RE SN0 N EI R E o I
RIS B AT R

TEAFR X8 /N TR R XU 04 B 52 A W M H 22 SR 4R
FA TR0 T 2 SR A AR X U 5 S X vk
ORI 30 280 “ ) 4 — 3O " 1 R VEF S A AN .
WA SCHk 2200 T 50— i TS 8, 8RR SRR AN
B B — Ak 2 48 B3 4 BT, M LA 42 T 48 7 72 % PR XU ) I 3%
18 A5 = SR o b A Z A B 2% N7
S I A T IR P AL R SO G — T E R
(gas chromatography-ion mobility spectrometry, GC-IMS)
BORGEAG o R U o 5 N O S AR AL B AL
EFE AR ™ il KUBR 43 A b R B 1 B W AR R T
F G0 AL AR R R ) ak— XU W R R R O 45 A 6 22 4
BT LAZE A VF A 8 IR ZOR 10 BIF 5T, J0 2 A 55 4 /N JE R 7
di b R IR A RIS .

WS GC-IMSE AR5 @R L My ik, R
) 7 2 T IR (0, 4.4%,8.8%, 13.2%, 17.6%, 22.0%)
SRR /N e UF R R S A XUBR ) % M 8 5 S A2 1) 1
I R G FR AR A 38 3 3 AR 43 43 AT (principal component
analysis, PCA) VR A MR HT IS5 35 % 1 9 T (5 591 2 5 XU
(e RINE QIR = SNITESE X (AR /IO AT AN AE 5 NE 94
5 0 A A 1 S0 S AR M , LIS 7R 75 A R X /N T
U R A P AU ) T3 5 €8 IR ) 552 W) 1) 7 AL AR
1 MRS 5k
L1 ##5iH

VR /N IF R B T B R OB OREIE | I R
g,
12 FEMHFSES

R LS173 8, Ll T2 U8

WAL : MCR102e B, | 922 ZR WA 5247 IR A 7] 5

KA — B T 15% (GC-IMS) : FlavourSpec Y ,
FIE GAS A H] 5

BT RO CP214 B, i ROFALAH X FRA TR A A
1.3 RWHE
13.1 /NRUFRMAIES ST SRS ik
I, BB TR

(1) T 3004k B0 : Ml 5 42 VR /N Je iF 2 (B 233k JTIF
R4, iR TR (2925 °C, 30 min) , JH KK (0~

WA RE  FRE A N E X /N A AR R AR R KUK 0 5T Y 0

4°C)EBE3 . T8 M ¥arile X K5 2 Yise it E AL
I8 2 20 WK CRE 42 <<0.5 mm) , 3 80 H i & JH . ¥
1200 g/NJe MR 43 7 6 41, 7 2% U8 0 1 43 31 A /N T 3R 2 ot
HA0(ZSH4),4.4%,8.8%,13.2%,17.6%,22.0%.

(2) B2 /N JRER R S8 (180 5) CHy H il 4F il
1 min fff H SR T4 8, 5 th i (30 s) o S, mA & H
(50 @) BB AR A A F (10 g) A H (15 g) ST,
BN A GRS, P KR D 30 s TR R o B K AR
B ACEHP (20 mL) AEHI(15 mL) . P HE (10 g) (#h
(5 @) S 38 B W /K (B L BR B 1/2) , Kk & 5 55 /8 il 2
8 min, fitJ5 K AW E AT (LT A S0mL) , HAR
HEEW(425°C), BHF LA @3 (JEE 0.08 mm H
LIRS HZS E<<—0.08 MPa) , T 4 “C¥A M 24 h 10,
132 @S0 RGNS ZE 1, L
L'(5e %) a (S 8H, ta Wef, —a s h) b (H i
.+ R, —b Rk ) EIENTEFRS . A FE &
FE SR HCE-E e B AR ME AR (L'=95.0,4"=0.0,
b"=0.0) B e RS, IR (24925 °C) FERAE , ik 00 3 0t B AT .
133 #EERMEREE M E  RH GC-IMSH A, S HE
SCHRAED U ik Ak . B SR TITAL T E B BRI 2.000 g
ANJEUR R AT 20 mL A i, B 3. BRAL A4 60 CIE
AR % (5 3 500 r/min, JR 8 5 mm) 10 min, FEEEE TR E
85 °C, il ML 500 pL T2 4K, P47 #E#E 3 UK, [H) B B[]
30 s. {03 4% 14« 3% F FS-SE-54-CB-1 B4 #: (15 m X
0.53 mm, JEJE 1.0 pm) 5 23 40 ‘CORE IR ) s 200 M A (4l
B 2>99.999%) , it & B B : 0~2 min {£ £F 2 mL/min, 2~
10 min £& ¥ 7} = 10 mL/min, 10~20 min By # 30 7+ =
100 mL/min, 20~30 min & & T 150 mL/min. & FiF %%
FAl RS A IR 45 C R B2 1E B A B R
£E I 8] 30 min, 73 HEFE =1 000(FWHM) .
1.4 HIELIE

fii Fil Origin 2022 1 &l , SPSS 26 #E 47 K 30 43 7 5 F]
GC-IMS #4-VOCal il CAS J& I 5 M ¥ (www.cas.org) XF
HE R M Uk 55 4 o R AT o Mk 5 AT
2 #RS55br
21 HEARNEMIETEREMNZN

W3R 1R B 5 28 S A DA 038 % 22.0% , L fH M\
45.69 [% 7 34.50,a" (L M\ 43.37 W& 5 36.86(17.6% 2 # Ak
35.58),b"(H D\ 39.24 [ 75 29.94, 3 I 77 45 (0 s B 15 35 PR ARG
TNIRAR R S AT R N (P<C0.05) o 7E AT R
I AT AR (R R Ak R T AR Ak AR 2 AR
FEW LB A AR AR AR RN T R R Ak 7 A A
S & 10 HE T 48 A8 BN =2 02 Y Ok g ARk 2R R A A AR
Ak v 1R A R it 7 ) 5 TR A RS A IR (Y &
H|L @ DETEEY L o bE T 545 & v X ) TR

197



198

% K Fl DEVELOPMENT & APPLICATION

o ) v A T S A IS 4 ) B A AR AR ELEDIE

HARRE R IN 8.8% 415 13.2% 41 . 13.2% 4
517.6% M09 L 8.3 2 5 (P>0.05) (A B EMKT
25 141 (P<C0.05) , 3 55 IR B A5 % B R 4 AR 8L, 32
TR IN) OO 25 (0 0 2 2R 1 A8 i K k1A 2R R, B
P N R SN 1 R A X A (=0 2 A (£ s (T
4.4% 4 . 88% 4l H & (4l K F 2R (P>0.05),
M 2>13.2% 41 2 2% B AR (P<<0.05) , 38 W 45 s 7 48 A3 i
YR R, hEAE 4.4% 4 . 8.8% 4 . 13.2% 4H 2%
SARBE 17.6% A5 220% AR LR FZES HAE A4
522.0% 2H 2 5 B (P<<0.05) , 7F — A& 0 W 5% 25 7% o
XL bME S o L b NN A A G I A A
KB E B AE R O W S RN R AR R A, X L b
A5 W) BT Sy 5 25 R W

x1 FEFMMENNETEREZNZNE
Table 1 Effect of garlic paste addition on color difference
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FRA NN/ % L a b
0 45.6940.84"  43.3741.89"  39.2440.69°
4.4 43.574+1.19*  41.50+1.37" 37.42+0.99
8.8 40.73+£0.41°  40.96+0.88" 35.78+0.86"
13.2 38.9340.75%  39.09+0.68™ 34.85+41.48"
17.6 37.4941.39%  35.58+£2.09° 32.01+1.03°
22.0 34.504-1.54°  36.86-0.49* 29.9442.02°
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Figure 1 GC-IMS of garlic crayfish tails
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Table 2 Qualitative analysis of volatile components of garlic crayfish tails

A2 AR CAS  TREAFREL LR rS /|| 175 AR CAS  {REAFEHEC R (a] /s
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Table 3 Odor characteristics and quantitative analysis of volatile substances in garlic crayfish tails
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