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Effect of Irradiation on Endogenous Transglutaminase and Gel Properties of Hairtail Surimi

YANG Rong, XU Anqi, ZHU Yukang, JIA Ru, HUANG Tao, XU Dalun, ZHANG Jinjie, YANG Wenge*
(Key Laboratory of Animal Protein Food Deep Processing Technology of Zhejiang Province, College of Food and Pharmaceutical Sciences,
Ningbo University, Ningbo 315211, China)

Abstract: Endogenous transglutaminase (TGase) is closely related to the properties of surimi gel, and irradiation may
cause changes in the structure and activity of TGase. In order to investigate the effect of electron beam (EB) irradiation at
different doses on its quality, TGase activity of hairtail (7richiurus haumela) surimi was determined as well as its optimum
temperature and pH, and the conformation of TGase was analyzed by Fourier transform infrared and circular dichroism
spectroscopy. Moreover, changes in the gel strength and water-holding capacity of surimi gel were examined to investigate
the mechanism underlying the effect of EB irradiation on the endogenous TGase and gel properties of surimi. Results
showed that the activity of TGase increased first and then decreased with the increase in EB irradiation dose. Irradiation at
a dose of 5 kGy significantly increased the activity of TGase, and gave the highest gel strength and water-holding capacity.
The optimum pH of TGase was 8.0 for each dose group, and the optimum temperature was 40 ‘C for all dose groups except
9 kGy and control group. Furthermore, EB irradiation could transform the secondary structure of TGase, leading to the
lowest contents of a-helix and f-turn, and the highest contents of S-sheet and random coil at a dose of 5 kGy. Therefore,
EB irradiation can affect the secondary structure and activity of TGase in hairtail surimi, at an appropriate dose promote
the transformation of a-helix and f-turn into S-sheet and random coil. In addition, it can improve the activity of TGase and
consequently promote the gelation of hairtail surimi.
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Fig.1  Effect of EB irradiation on the activity of TGase
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Table1 Effect of EB irradiation on the activity of TGase at
different temperatures
Ulg
HEIC  0kGy 1 kGy 3kGy 5kGy 7kGy 9 kGy

25 6.01£045 5754023 540+039" 5.90+£044° 571+£0.11° 4.63+0.88¢
35 6384009 7.1140.05" 7.1940.12° 7494+031° 6.46+0.11° 4.8240.31°
40 654£0.11" 7.1840.09° 7314£020° 7.63+0.19° 6.55+£0.08° 5.12£0.33°
45 62740317 5.68+031° 5.67+0.51° 6.30£0.04" 630033 5.50+£049°
55 5584090 4961025 4594036° 5.53+0.11° 5.5240.10° 4.65£0.11%
65 5144009 4424041° 4681028 5.04+031° 5.1140.09° 4484007
75 4024016 3.834£0.18" 3494006 4.06+0.06" 4.03+0.04° 3.88+021°
85 0.554+0.03" 056+0.01° 0514+0.04° 0534+0.02° 0.63+0.02° 0.5040.03"

W FARR NG FRAFER R ZE R EE (P<0.05) . R2, 3.
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Table2 Effect of EB irradiation on the activity of TGase at
different pH levels

Ulg
pH 0kGy 1 kGy 3 kGy 5kGy 7kGy 9 kGy
40 3.0340.11° 3114005 3.094022° 3.1240.14° 2.87+0.52" 2.63+0.09°
50 3.524021° 3.1340.05° 327+0.14° 3.64+0.09° 3.13+0.04° 2.8240.01°
6.0 3.762022° 3.54+0.16" 3.324£021° 3.78+0.05" 3.86+0.08" 2.9940.02°
70 50810115 51540255 5244013 5614045 523+021° 4.1140.25°
75 6514002 7.13£0.06° 7.27+£022° 7.60£033° 6.50+0.17° 4.8240.38°
80 6974023 745+0.19° 7.99+0.85 8354098 8.52+0.92" 6.8740.55°
9.0 6584031 7.15£0.66° 7.01£034° 7.924029° 6.13+0.87° 4.5740.54°
100 3.5740.05 3.554+0.04 3.724£0.03" 3.88+£023° 3.9240.16" 3.66+0.17°
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Fig.2  Fourier transform infrared spectra of TGase
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Table3  Secondary structure fractions of TGase (Fourier transform
infrared spectroscopy)
et a-1ERTiE S-S S-S0 TR

fEkGy AR GRS AN R% NGRS AN EE%
0 30.57+0.66° 15.41£0.21"  24.02£0.41° 30.004+0.31°

1 27.56+0.52°  15.44+0.33" 25.17+0.36° 31.83+£0.24°

3 27304£0.41"  16.60+0.17° 23.00£0.22°  33.10£0.20°

5 27.11£0.60° 16.68+£0.22°  22.0340.15°  34.1840.16"

7 29.594+0.37° 15.434£0.19°  22.1140.19°  32.87+0.07°

9 29.574+0.71° 15.5940.06" 22.03£0.36" 32.4140.14°
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Fig.3  Circular dichroism spectra of TGase at different irradiation doses
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Fig.5  Effect of EB irradiation on gel strength and water-holding
capacity of surimi gel
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