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Effects of Electron Beam Irradiation Pre-treatment on Volatile Flavor
Components of Collichthys lucidus Surimi Gel
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Abstract; Collichthys lucidus is an important raw material for surimi production. Well known as one of
the effective cold sterilization methods, electron irradiation has been widely used in industrial food
preservation, as well as in food quality improvement, food safety, and other allied fields in many
countries. Some studies indicated that electron irradiation can change the conformation of surimi proteins,
leading to protein denaturation, aggregation and gelation. Thus the quality of surimi gel will be improved
by using electron beam irradiation pre-treatment. The purpose was to investigate the influence of electron
beam irradiation on the smell of surimi gel. Using gas chromatography-mass spectrometry ( GC —MS) and
relatively odor activity value (ROAV ), the effect of different electron beam dose on the volatile flavor
components of Collichthys lucidus surimi gel was studied. The sensory evaluation in association with
electronic nose was applied to confirm the optimal dose, which can effectively maintain the original flavor
of surimi gel. The results showed that the fish smell of gel derived from surimi irradiated was slightly
reduced, and a little bit of irradiation odor was presented in high-dose group ( =7 kGy). Compared with
the control and irradiation groups, the difference of linear discriminant analysis (LDA) by electronic nose
was obvious. The overlap of LDA between groups of 3 kGy and 5 kGy showed these two groups had similar
odor characteristics, so did groups of 7 kGy and 9 kGy. After dealing with different irradiation doses, the
species of volatile flavor compound and the relative contents of hydrocarbons, aldehydes and ketones from
surimi gel were increased. Decanal, 1-octen-3-0l, 3-methyl-butanal and 2,3-octanedione were the key
odor compounds of surimi gel. There was little influence of electron beam irradiation with low-dose (less

than or equal to 5 kGy) on the key and modify odor compounds of surimi gel. When the irradiation dose
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was more than 7 kGy, (Z)-2-nonenal, (Z)-2-decene aldehyde, 2-hexenal in the surimi gel became

important flavor components, the contribution to the flavor of ethyl acetate and 2-ethyl-furan was

significantly reduced, it was likely to be the leading cause of the irradiation odor. In conclusion,

3 ~5 kGy of electron beam irradiation dose, the original flavor of Collichthys lucidus surimi gel can be

effectively maintained, but high dose ( more than or equal to 7 kGy) of irradiation would cause the

generation of special off-odor. The results can provide some theoretical basis for using electron beam

irradiation pre-treatment to improve the quality of surimi gel.

Key words: Collichthys lucidus; surimi gel; electron beam irradiation; volatile components; gas

chromatography-mass spectrometry ( GC — MS) ; relative odor activity value (ROAV)
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Tab.1 Standard of sensory evaluation for Collichthys lucidus surimi gel
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Tab.2 Effects of electron beam irradiation on sensory evaluation of surimi gel
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{45 4.11 £0.02 4.18 £0.01 4.21 £0.07 4.32 +£0.03 4.25 +0.02 4.19 £0.04
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Tab.3 Specie number and relative content of volatile components in surimi gel

51 A B /K Gy
0 1 3 5 7 9
IEES 14 (28.92) 18 (32.60) 20 (35.94) 16 (36.40) 22 (36.84) 18 (37.81)
(2 10 (22.38) 5 (14.20) 5 (11.86) 10 (16.18) 8 (6.99) 5 (3.14)
S 7 (14.37) 9 (17.79) 8 (17.42) 7 (17.50) 11(21.73) 10 (23.48)
il 2% 4 (20.21) 5 (23.80) 7 (21.80) 7 (20.68) 9 (26.83) 10 (28.88)
i 4 (5.77) 2 (5.95) 3 (4.78) 3 (3.33) 3(1.96) 2 (0.74)
Hot 5(7.82) 5(5.40) 6 (7.96) 6 (4.60) 6 (5.63) 6 (5.78)
x4 BFERPEZERNKERSHENSE(%)
Tab.4 Relative contents of volatile flavor compounds in surimi gel
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ZH 29 0.36 0. 54 2.79 2.95 3.55 2.96
1-F 328 14 4.41 2.42 1.32 0.59 0.74 2.58
2 HL 2 4,34 4.16 2.68 1.87 1.59 3.09
3- A Zu Bl 0. 84 1.04 0. 64 - 0.63 -

1-W 2 F-1H-Ei 2.40 3.79 1.89 2.18 1.30 1.53
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1 kGy .3 kGy 4 kb FIUS ,2- 2, HE 10 1 AR XoF % 4 A F
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J53 o BRI ARG e i B OXT Af £ B8 B b R Y
A5 N AU B 73 A 7 A B SR 52 W (ELTE oo ) 4o
LR L 2~ HE WIS KR (4 5Tk k553 , (Z) -2-F
Wl (Z) 2-Z8 e 2-C M ¢ L (E,E)-3,5-%
T -2 - PR B KA 0 X AR AT RE R 3
i e R e A g R A

RS BRERKELZEXCEUHEXNSKEEE

Tab.5 ROAYV of volatile flavor compounds in surimi gel

A W) /K Gy

e AR ARAE

0 1 3 5 7 9
Y3 [N A 100 100 100 100 100 100
1-37 4 -3 - B 17. 84 14.71 9.76 16.77 - -
3-F L TRE W EH RER 15.48 23.37 8.50 20. 06 24.13 32.87
2,3-3 KR 4.51 6.97 2.02 3.74 4.00 1.25
FiE WA HAEE A 2.93 3.57 1.96 10.72 10. 55 14.72
B iy I 1.50 0.37 0.39 0.51 0.88 2.20
Tl el # & A& 1.37 3.97 1.75 8.26 17. 19 16. 54
2-7, Fenk g OE EHRF 1.08 1.16 0.75 0.79 0.52 0.58
o ek 0. 86 0. 40 0.42 0.93 0. 82 3.47
LR TR HE KRE 0.74 0.65 0.49 0.39 0.18 -
N HFEEH NSiF 0. 68 0.96 0.12 1.54 0.61 3.01
=R £ 1A JE T 0.61 0.36 - - - -
1-FRJEZR e g <R 0.58 0.29 0.10 - 0.13 0.73
G KR - - 0.42 0.34 0.33 0.73
e HEE E KE - - - - 0.36 0.88
(Z)-2-T- i s P9 REET - - - - 0.46 0.24
(Z)-2-Z8 i s WA NG - - - - 0.17 0.51
2-C i HEE RN E - - - - - 0.98
(E,E)-3,5-% " Jf%-2-T BE g U 4R - - - - 0.12 0.16

3 &XRiE
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2.7 kGy 19 kGy 2H £ 58 B i 1Ay 4% Jh 1k <R EL AT
oL, LA 50 T %) B fh SR R g £ S5 O I 4 A
PERUR B 5, e e A X 5 i e, A (R R

HL T ARAR B A B PP DS 28 AL S AR X
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ROAV 43 BT, A7) 5 % HEOXT #4158 35 e ML Ja e O 5 1
1B WAV DA 922 25 P XU R ) ot R A B2 A R L [
WA F T 858 = W e SR B2 95 ey 1- B 2R 0
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