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Table 1 Sensory evaluation criteria
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Fig.1 Radar fingerprints of volatile compounds

1
in crayfish in different treatments
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Table 2 Types of sensors and their corresponding sensitive substances
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Fig.2 Analysis of electronic tongue of crayfish

in different treatments
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Table 3 Species and relative contents of volatile compounds in crayfish

B RS A Al 2T 2 &

# R % R - 5 X -

! REH AEA RE RN
A 3(0.76%) 10(42.31%) 10(42.44%)
&R 2(0.22%) 3(0.14%) 4(0.57%)
A RACS 3(48.39%) 2(12.59%) 3(7.93%)
LS 5(20.39%) 6(13.37%) 7(11.80%)
S 4(1.25%) 0(0.00%) 3(1.71%)
B3 4(3.62%) 8(18.90%) 8(16.77%)
GEES 9(3.11%) 6(2.58%) 11(6.15%)
i 6(20.96%) 3(7.98%) 7(10.67%)

vk v 2(1.30%) 3(2.13%) 3(1.96%)
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Table 4 The absolute content of volatile compounds in crayfish

Vi A E M Rk R 5 g X X P8 4 REH ABEA REERMEA
1 2,3,5-= % Akt C;H N, 5.25+£3.77 371.9 £ 12.51 228.38 +41.38
2 2,5-= ¥ KR CeHgN 1.03 £ 0.57 233.69 + 18.32 153.11 £ 52.07
3 2,6-= ¥ bk CeHgN, 0+0 11.83 +1.34 120.84 +24.28
4 2,3,5,6-m 7 Kubea CsH N, 0.29 +£0.12 151.4 £ 15.45 71.39 + 10.54
5 2,3-= ¥ bk CeHgN, 0+0 38.31 +4.36 108.32 £ 11.83
6 3-= T HK-2,5-=F Atk CgH ,N, 0+0 35.9 +£4.08 92.65 +27.22
7 2 kA CsHN, 0+0 28.57 +3.25 455+17.75
8 A C,HyN, 0+0 12.98 + 1.47 26.52 +6.15
9 2,6-=CTHh-3,5-=% Ktk 0x0 1.78 £ 0.2 0.86 +0.63
10 2,3-= T -5-F Awbn CoH 4N, 0+0 0.94 £0.11 0.32+0.3
ok & A3t 6.57 £4.47 887.3 £36.13 847.88 +29.02
1 -9 AR CiHy 0+0 0.94 £0.11 3.03+1.12
2 *F 57 A R CioHys 0.64 £ 0.04 1.24 + 0.1 3.87 +1.09
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A5 B B Rk R 2 1 X x40 REWHBEA RERBEM
3 E+ AR CisHa, 0+0 0.73 = 0.08 0.43 +0.32
4 R4 M CroHyg 123 +0.43 0+0 3.97+1.75
B A A W ot 1.87 +0.41 2.91 +0.29 113£222
1 — C.H,N 208.36 + 13.49  145.4 +14.91 87.51+7.32
2 =R CHoN 209.4 + 7.08 118.7 +23.34 68.54 = 3.58
3 Ik v CoH,N, 1.45 +0.17 00 2.45+229
A R At o it 419.22 +11.48 264.1 +34.9 158.5 + 4.02
1 EiR7E H,S0, 0.28 = 0.04 0+0 0+0
2 T CH0, 0+0 18.32 = 2.08 23.94 + 3.68
3 A CH.CH,COOH  0.57 +0.06 0+0 3.86+1.29
4 3-F MR CsH 00, 11.61 + 0.68 9.06 + 6.55 33.09 = 4.39
5 1) CH,COOH  163.09+39.31  242.84+37.95  147.79 + 13.09
6 ELI® CoH 0, 1.12 £ 0.03 3.88+0.19 17.16 + 5.88
7 2,6-= B KPR CH0, 0+0 3.45+0.39 0.62 = 0.66
8 P B C,HO, 0+0 2.93+0.34 9.35+0.7
Bk A3t 176.66 £ 40.01  280.49 +34.54  235.81 +15.11
1 + =B C2H0 5.45 +0.08 0+0 22.33 + 4.69
2 R ¥ 8 CH 50 436+1.93 00 0+0
3 X B CsH 0 0.64 0.2 0+0 9.33+5.97
4 A CH 50 040 0+0 2.57 £2.05
B % 43t 10.86 +2.21 0+0 34.23 £ 6.57
1 * T B CHO 0+0 13.92 +1.58 37.48 = 6.59
2 S B CH,0 8.26 +0.75 17.34 +7.39 13.08 +3.26
3 3-(TP k) @ AL C.H08 0+0 25277 £28.73 9247 +12.25
4 T8 C.H;0 11.89 + 1.89 94.76 + 19.25 159.13 + 14.9
5 S KB CsH 00 2.62+0.16 12.16 + 0.49 6.79 = 1.91
6 3 CoH,,0 8.62+1.15 26+1.13 12.14 +3.53
7 PR CsH,0 0+0 1.99 = 0.23 7.19 + 1.67
8 T-F A3, T-Z A FR C,H»0, 0+0 0.73 = 0.08 6.71 £2.17
X 31.38+0.27 396.27 = 14.16  334.99 +27.31
1 # 7 B CH,COCH,OH 0+0 12.98 + 1.47 53.54 +8.95
2 2 i B CH,.0 0+0 0.73 = 0.08 0.22+0.17
3 Ak kA CsH,0 0+0 0.42 = 0.05 323+2.54
4 Fa CsH,0 0.2+0 0.21 0.02 2,05+ 1.49
5 2+ — BB C,Hx0 10.71 + 0.69 13.77 £ 2.57 21.72 +3.1
6 3-F CsH,0 10.1+0.14 0+0 5.95+1.96
7 2,5-= kK P E CHeO; 3.03 +0.04 0+0 147 + 1.72
8 F vt & & B CsHx0 1.52 +0.02 0+0 0+0
9 3-WA-2-TH CH,0 0.81 =0.01 0+0 1.05 0.52
10 2K B C1oHx0 030 0+0 6.65 + 0.78
11 2,3- K= CsHy0, 02+0 0+0 0.63 +0.73
12 pRES CH 40 0.11+0.01 259+28 26.38 +3.78
B % 43t 26.99 = 0.94 54 +£2.54 122.89 +5.43
1 T B OB CoH,0, 0+0 11.41+13 6.53+0.71
2 2 R T 8k T B C4H120, 99.93 + 9.48 14524 £34.16  160.94 +21.94
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5 A B Rk A 2 SN x§ B8 20 E A H AR RERAEA
3 MR TR C;H,0, 16.87 = 0.24 0+0 15.05 £7.17
4 TR Y 85 CsH 00, 63.77 + 4.81 10.72+2.3 27.76 +4.31
5 K LBt R B Ci3His0, 04=+0 0+0 1.25+1.42
6 RV B P BE NH,CooCH; 04+0 0+0 1.57£0.45
7 LEAr T B CeH 1,0, 02+0 0+0 0.07 £0.1
B % A3t 181.58 £4.97 167.37 +33.48 213.17 £20.93
1 2-/ Jkrk i C;H,,0 0+0 22.92 £2.61 4.05+2.71
2 2- 7%k vk vih CoH,,0 493 +0.74 10.39 £ 1.76 27.73 +4.53
3 2-T vk CsH,,0 6.3+04 11.34 £3.27 7.32 +0.84
vk vig & & it 11.23 +1.13 44.65 +2.43 39.1 £6.51
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Table 5 Odor activity values of active aroma components
N . ) Aok &AL
AR A ok AEa RER AR RE R

2,3,5-= % kwth 50 Y5 i 0.10 7.44 4.57
2,5-=F Kbk 0.02 Fe bR F Eok 51.50 11 684.67 7 655.33

2,3,5,6-m ¥ ukk 100 el & B Aok - 1.51 0.71

23— Kbk 20 ERA A Fok B Aok - 1.92 5.42
3-= A2, 5-=F hatsh 0.4 B ek - 89.75 231.63

vk 0.8 - - 16.22 33.15

2,3-Z T AS5-F Ak 0.1 - - 9.43 3.20
1= A% 0.02 RS Bk - 47.17 151.67
=V 0.5 Aok R 418.81 237.40 137.08

7 BR 0.08 - 7.08 - 48.25

IS, B 3 ) TR 0.21 - 3.11

F S 3 RE W | B2 ok 2.75 5.78 4.36

3-( VAL ) A B 1 4t E gk - 252.77 92.47

I IR EE 2 HEA 1.31 6.08 3.39

ENa S 4 & B4R - 0.50 1.80

2% R 1.43 - 0.21 - 4.65

TR L Bg 0.9 ER - 12.68 7.26
2-¥ K T B F By 0.25 - 399.73 580.97 643.75

KR T B 5 iR A 3.37 - 3.01

2- Kok b 6 BAER - 3.82 0.68

2%k vk b 5 AL F AR 0.99 2.08 5.55

2-T Mok 6 1.05 1.89 1.22
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The Effects of Fructose and Glucose on the Flavor of Vacuum Fried Hawk Claw Shrimp

Hu Kena', Gu Guizhang?, Gao Xingjie', Zhang Jinjie'", Zou Zuquan®, Yang Wenge', Xu Dalun'
(‘College of Food and Pharmaceutical Sciences, Ningbo University, Ningbo 315000, Zhejiang
’Huzhou Institute for Food and Drug Control, Huzhou 313000, Zhejiang
‘Medical School, Ningbo University, Ningbo 315000, Zhejiang)

Abstract Maillard reaction is one of the main ways to produce the flavor of high—temperature fried food. In this paper,
the effects of reducing sugars fructose and glucose on the flavor of fried shrimp were studied. Based on electronic nose,
electronic tongue and sensory evaluation, adding trace reducing sugar can significantly improve the flavor quality of fried
shrimp, and fructose has more significant promotion effect on taste and volatile flavor than glucose. GC-MS analysis
showed that trace reducing sugar could significantly increase the volatile flavor compounds of fried shrimp. 38, 41 and
56 volatile flavor compounds were detected in the control group, the group with trace glucose and the group with trace
fructose, respectively. Pyrazines in the control group accounted for 0.76% of the total volatile flavor compounds, while
pyrazines in the trace glucose group and fructose group increased to 42.31% and 42.44% respectively. The results showed
that there were 8, 17 and 20 volatile compounds with odor activity (OAV) values greater than 1 in the control group,
the glucose group and the fructose group, respectively. The key flavor compounds were 2,5-dimethylpyrazine, 3-diethyl-
2,5-dimethylpyrazine, methyl 2-methylbutyrate and trimethylamine. Among them, 2,5-dimethylpyrazine had the most sig-
nificant flavor contribution in the group with trace glucose, while 3-diethyl-2,5-dimethylpyrazine and methyl 2-methyl-
butyrate were the main flavor components in the group with trace fructose. The results showed that the addition of differ-
ent reducing sugars could promote the formation of different key flavor compounds in fried Eagle Claw shrimp. Although
glucose and fructose were isomers, fructose group was better than glucose in flavor improvement.

Keywords hawk claw shrimp; fructose; glucose; volatile flavor compounds



