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Changes in Muscle Collagen Content, Mineral Contents and Fatty Acid Composition of Grass Carp during Crisping Process
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Abstract: This research aimed to study the changes in main nutritional components during the crisping process of grass carp
(Ctenopharyngodon idellus, which was cultured under specific conditions to obtain crisp grass carp). Samples were acquired
periodically and the differences in muscle collagen content, mineral contents and fatty acid composition during the entire
crisping process were compared. Muscles in different crisping periods were taken for determination of mineral elements
by graphite furnace atomic absorption spectroscopy (GFAAS) and fatty acid composition by gas chromatography-mass
spectrometry (GC-MS). The results showed that the collagen content of grass carp was 1.02 g/100 g, which was significantly
lower than that of crisp grass carp (C. idellus C. et V). Compared with those in grass carp, the contents of Ca and Mg in crisp
grass carp were increased by 269.43% and 46.05%, respectively, while the contents of Fe and Cu in crisp grass carp were
decreased by 85.59% and 23.08%, respectively. However, there were no significant differences in the contents of Zn, Cr and
Cd among all the samples examined (P > 0.05). A total of 17 kinds of fatty acids in the muscles collected in different crisping
periods were detected. The ratios of Y, PUFA to ), SFA ranged from 0.74 to 1.46 and showed the highest value in grass carp.
Meanwhile, the ratios of Y PUFA and ) (EPA + DHA) were decreased. The present study indicated that the contents of
muscle collagen, and Ca and Mg were significantly increased while the contents of Fe and Cu and the total amount of PUFAs
were decreased during the crisping process of grass carp.
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Fig.1  Collagen contents of grass carp muscle in different crisping
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periods (n = 3)
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Table1l Mineral elements contents of grass carp muscle in
different crisping periods (n = 3)
mg/kg
JiE GC CGCl1 CGC2 CGC3 CGC4 CGC5

Ca 20646F12.94° 33857£8.74% 3275311061 33135+5141" 445.65%13.82" 836.62425.46"
Na 427554805 6658047945 1479342697 137.97430.82° 413.03165.95" 368.61%5.75"
Mg 261.65+550° 259734993  30385+881" 227.54+768° 241884658 38213+ L11°

Zn 2584026 268011 32040160 2684002 263£072°  3.004022°
Fe 13744033 7961031 5634007 5431041  480£022"  1.98+0.04
Cd o 007£002° 0012000 001£000°  010£001°  0.03£000°  0.0120.00°
Cu 078+006°  053£001°  0.68H0.04" 0624006 057007  0.60%0.06"
Cr 0562005  048+004' 0524001 0502001 0424003 0374025
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Table2 Fatty acid composition and contents of grass carp muscle in
different crisping periods
%
NE T B AP GC CGCl CGC2 CGC3 CGC4 CGC5
Ciao 0.58 0.51 0.24 0.41 0.47 0.24
Ciaxo 0.98 5.52 4.57 1.29 5.19 0.67
Cisio 0.11 0.01 0.26 1.73 0.19 2.29
Cie:o 19.87 1945 2231 19.74 2199 19.70
Cio 0.13 0.01 0.30 0.16 0.15 0.14
Cigio 8.37 5.02 6.33 6.99 1023 9.0l
Cigiy 3.08 4.67 5.50 5.52 5.68 3.95
Ciry 0.05 001 169 141 346 136
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Co:y 0.68 0.82 0.64 0.80 0.96 0.92
Cigi 11.56  11.06 806 1256 9.19  10.13
Coir 120 001 030 061 066 077
Cyo:s 2.55 0.61 2.13 2.12 2.78 4.70
Croes 11.89 431 3.19 7.18 6.30 1042
Ciy 0.74 0.80 0.90 3.11 3.01 5.27
Caois 830 502 493 190 037  0.68
Chie 7.56 8.96 8.05 5.59 5.96 5.02
Y SFA 30.04 30.51 34.02 3032 3823 3204
Y UFA 69.96 6949 6598 69.68 61.77 67.96
¥ MUFA 26.16 38.73 3841 36.61 3351 3097
Y PUFA 43.80 30.76  27.57 33.07 28.26 36.99

Y (DHA+EPA) 1586 1398 1298  7.49 6.33 5.70
Y PUFA/ Y, SFA 1.46 1.01 0.81 1.09 0.74 1.15
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