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Optimization of Maillard Reaction Process of Taki fugu bimaculatus

Head and Analysis of Volatile Flavor Substances
LIU Rui'?, LIU Zhi-yu®, CHEN Bei*, FANG Xu-bo** , ZHANG Rui-juan’, CHEN Xiao-e'

(1. College of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China; 2. Key
Laboratory of Propagation, Cultivation and High-value Ultilization of Marine Organisms in Fujian Province,
Xiamen 361013, China; 3. Zhejiang International Maritime College, Zhoushan 316024, China)
Abstract: In order to improve the added value of Takifugu bimaculatus head, the pufferfish flavor
basic material is prepared. With fish head as the raw material, after enzymatic hydrolysis, Maillard
reaction is used to enhance its aroma and color. The process conditions are optimized by orthogonal test. The
changes of volatile substances before and after Maillard reaction are analyzed by gas chromatography-mass
spectrometry (GC-MS) and electronic nose. The results show that the optimum conditions for Maillard
reaction of Takifugu bimaculatus head enzymatic hydrolysate are as follows: xylose-glucosamine
ratio is 1 ¢ 2, the addition amount of reducing sugar is 3. 5%, reaction time is 65 min and reaction
temperature is 115 °C. The results of GC-MS show that Maillard reaction improves the overall flavor
of enzymatic hydrolysate. Aldehydes are the main volatile substances in Maillard reaction products,
and other compounds make the flavor richer. The analysis results of electronic nose radar diagram are
basically consistent with the results of GC-MS data. The results of this study have provided a
theoretical basis for the development of seafood flavor basic material with Taki fugu bimaculatus head

as the raw material.
Key words: Taki fugu bimaculatus head; Maillard reaction; orthogonal test; flavor; GC-MS; electronic nose
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R JRE R 56 75 5 1o ol o B A 08 00 JRU IR 11 )
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F L IEAE B M pH & 7.0, A 350 U/g 1Y
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105,115,125 ‘CHE N BRI 2, 25 52 [A] PR 38 % 6 7 1
SN P 7 R B VR P A 1 s, LA A% TR R
SRR SRR N 3. 000 AKE-Z S A R LE 1 s 1R
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Table 1 Factors and levels of orthogonal test

A%
KFE A RBEE  BEEEE BN/ D R/
HH BRI i/ % min C
1 1:3 2.5 55 110
2 1:2 3.0 60 115
3 1:1 3.5 65 120

1.3.5 REITE

ZHE 7 0 A5 Oy kR AR E M k. SR
FE/NEHL T 10 44 283 Ll B I AY Bt il 2 AR 2H R AR
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Table 2 Sensory evaluation table of Maillard

reaction products
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Bek. 1. 3. 2 ARG IY L H 8 RN AE 8 000 r/min,
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1.3.7 GC-MS 2t

MR Zhang 55 BT ORISR, 4 HIEL 5 mL
Tt A7 Y 0 YN 9 P 7 I VB T 20 mL TRZS AL
A 10 pL 2,4,6- = H B0 BE (0. 1 mg/mIDAE R NIRY) .
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55 ‘CEHL 30 min, HAHH (3% - T 3% 16 FH AL (GC-MS)
HEAT A HT I E
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PERER A A L, e o 5 1, AR (R alil A
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545 1 min, F L 3 °C/min FEERTHEE 180 C,. &5
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FLUE 50 pAL B T-IRIRE 260 C LML I 230 °C, i
FEFNREE 250 °C L, B H 45 Bl (m/2) : 29~350 amu,
AR R 0. 2 s,

1.3.8 HWFESHT
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10 A~ 4 ) A% S 1 e 7 15 B . D2 S 400 SR A )
WHE R 98 s, B MIFAL I 341 %0 200 mL/min,
B 3 D TAT . BRI PR RE WL 30,

% 3 PEN3 BFEMEHIFHEI IR
Table 3 Performance description of PEN3

electronic nose sensor array

VIS (A A TR 3t gipu
1 WIC MR 5 o R
2 W5S MEEA YRR
3 W3C MK 5 B B R
4 W6S RS PR
5 W50 XHESR 5 B A R
6 Wis XX R
7 WiW B R
8 w2s MR R I 2% R
9 W2w X35 7 W A HUBE A4 R
10 W3S X35 B b R A
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Fig. 1 Effect of xylose-glucosamine ratio on

Maillard reaction products
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Fig. 2 Effect of the addition amount of reducing

sugar on Maillard reaction products
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Fig. 3 Effect of reaction time on Maillard reaction products
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Fig. 4 Effect of reaction temperature on
Maillard reaction products
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Table 4 Orthogonal test results of Maillard reaction process

optimization of Takifugu bimaculatus head

. A KBE-EH B R EEER C B D [ J R
1 1 1 1 1 37.4
2 1 2 2 2 40,4
3 1 3 3 3 42.8
4 2 1 2 3 39.5
5 2 2 3 1 41,6
6 2 3 1 2 44,0
7 3 1 3 2 42.2
8 3 2 1 3 38.1
9 3 3 2 1 39.8
ky 40, 200 39. 700 39. 833 39. 600
k, 41,700 40,033 39. 900 42,200
ks, 40,033 42.200 42,200 40,133
R 1.667 2.500 2.367 2,600
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B RCE PE4r A 44, 340, 3.5 T 32 4 H AR — 508 . il
W TF A2 3 56 45 2] (10 56 37 8 T 2 04k B 80 A & FH P A
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(N PRGN RE S T
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Fig. 5 Changes of types and number of volatile substances of

Taki fugu bimaculatus head before and after Maillard reaction
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2 EFEERE 106.15 202570 TR NA 2.35 3,66
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iR %%éz@m% BEE e ER% NA \D 18,09
E¥RE KRB MEF 22,24 29.81 +ok NA \D .33
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- BEMEEEESEE 550 05 2-IF A R B KRE FRE ARE 6883 115,22
SRV R i ND 32.50
CE WOk F RO R 126,69 159,02 (D-2-Q-FHH % NA 83,17 120. 68
Ji-4- P Ti& 3.80 1.9 EAL NN \D 120,15
LR el B 4,55 17.32 It RAE \D 13.61
tRbaR B F 71,56 178. 09 2,32 Sk g Boki® \D 2.01
THE /3 \D 27,33 1B g NA ND 8,32
-2 T4 NN 3.59 3.38 UL AR 21,72 19.52
-2 TH F 1S \D 8.1 3- R 4k ] IS 90,78 64.15
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o HEE HEE \D 5.51 DATHTEERR  TE 2.09 3.91
CE T FHk u23 386,62 ~RE=H BRI b D 15.62
2T Kk B PIRRE NA ND 9.02
2 K 12,80 o =W fi i ok 13.38 3.67
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Fig. 6 Odor radar diagram of enzymatic hydrolysate of Taki fugu

bimaculatus head before and after Maillard reaction
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