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Fig.1 Formaldehyde content of squid treated by

chitosan after being fried

B. control group; C. grilled squid that chitosan solution processed; D.
grilled squid that carboxymethyl chitosan solution processed; the same
below; **. extreme difference in experimental group and control group

(P<0.01)
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Tab.1 Change of water content in squid during the processing

Hig/g  weight

S LipIRrS R J5 7K 53 5 B/ %
treaments ALFERET  before treatment AEEJE  after treatment HHE  weight gain water content after baked
B 6.513+0.008 6.535+0.011 0.022+0.001 71.162+0.675
C 6.651+0.007 6.747+0.009 0.096+0.002 72.891+0.723
D 6.965+0.047 6.967+0.036 0.002+0.001 74.641+0.590
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*k2 FIERHERMTK
Tab.2 The texture change of squid after the frying
R BR TV i 1/N Tl fE2/N P /mm P SR (EL ) PE I /m]
treatment hardness| hardness2 elasticity cohesiveness (ratio) chewiness
A 17.62+0.11 14.15+0.09 0.624+0.02 0.62+0.03 6.78+0.02
B 5.28+0.06 4.96+0.09 1.12+0.03 0.83+0.03 4.92+0.03
C 6.21+0.12 5.73+0.11 1.33+0.02 0.75+0.01 6.17£0.04
D 5.40+0.07 6.07+0.09 1.58+0.01 0.71+0.02 6.03+0.02
AL RS

Notes: A. squid
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(Tyr); 14. R A (Phe); 15. ME R (Lys); 16. 41 IR (His);
17. K &8 (Arg)

Fig.2 Amino acids content of squid treated with
chitosan after frying
Amino acid analysis was based on dry matter; 1. aspartic acid; 2. threon-
ine; 3. serine; 4. glutamate; 5 . proline; 6. glycine; 7. alanine; 8 . cystine;
9. valine; 10. methionine; 11. isoleucine; 12. leucine; 13. tyrosine; 14.

phenylalanine; 15. lysine; 16. histidine; 17 . arginine
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Fig.3 The content of fatty acids in squid treated with

chitosan after frying

1. twelve acid; 2. tetradecanoic acid; 3. tetradecylenic acid; 4. penta-
decylic acid; 5. pentadecylenic acid; 6. hexadecylic acid; 7. hexadecylen-
ic acid (n=7); 8. seventeen acid; 9. octadecanoic acid; 10. octadecenic
acid (n=9); 11. octadecenic acid (n=6); 12. octadecadienoic acid (n=6);
13. calendic acid (n=3); 14. eicosanoic acid; 15. eicosapentaenoic acid
(n=9); 16. eicosadienoic acid; 17. eicosatrienoic acid; 18. eicosatetraeno-
ic acid; 19. eicosapentaenoic acid(EPA); 20. docosapentenoic acid (n=3);

21. docosahexenoic acid
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Fig. 4 The content of minerals in squid treated with
chitosan after frying

1. kalium; 2. calcium; 3. natrium; 4. magnesium; 5. phosphorus; 6. cop-

per; 7. zinc; 8. ferrum; 9. manganese; 10. selenium
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Fig. 5 The content of vitamins in squid treated with
chitosan after frying

1. vitamin A; 2. vitamin B; 3. vitamin C; 4. vitamin E
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Effects of chitosan on quality and formaldehyde formation
in fried squid (Dosidicus gigas)

ZHU Yanhua ', HUANG Ju'”, CHEN Yuling', LUO Hongyu'?, XIE Chao'?, DENG Shanggui *

(1. School of Food and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China;
2. Key Laboratory of Marine Health Hazard Research in Zhejiang Province,
Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: In order to reduce nutrient loss and the formation of formaldehyde in the fried squid, 2 g/L of chitosan
solutions (high molecular weight chitosan and carboxymethyl chitosan) were used to treat fresh Dosidicus gigas
before baking at high temperature. The results showed that the formaldehyde content in the control group (pure
water immersion), chitosan group and carboxymethyl chitosan group was 45.56, 4.79, and 8.30 mg/kg, respect-
ively. There was highly significant difference between the chitosan group and the control group. In addition, aspar-
tic acid, serine, proline, cystine, lysine, twelve acid, pentadecylic acid, seventeen acid, octadecenic acid (n=9) and
octadecenic acid (n=6), octadecadienoic acid (n=6), eicosapentaenoic acid (n=9), eicosadienoic acid, eicosatetraen-
oic acid, eicosapentaenoic acid(EPA), docosapentenoic acid (n=3) and elements Mg, P, Mn and vitamin C content
were higher than the control group, and the other nutrients also have better keep. Squid aspartate, serine, leucine,
methionine, lysine, histidine, mecilenic acid, pentadecoic aci, hexadecenoic acid (n=7), seventeen acid and
eicosenoic acid (n=9), eicosadienoic acid, eicosatetraenoic acid, eicosapentaenoic acid (EPA) K, Mg, P and ele-
ments, Zn, Mn, Se and vitamin B in carboxymethyl chitosan group were higher than the control group, the other
nutrients also have better keep. There was significant difference in nutrients between carboxymethyl chitosan
group and control group. EPA, DHA, and amino acids can be maintained well in treated groups, especially better
in high molecular chitosan group. It can be concluded that the two kinds of chitosan, especially the high molecular
weight chitosan can significantly inhibit the formation of formaldehyde and can maintain the better quality and nu-
trients keep in squids during the baking process.

Key words: Dosidicus gigas; chitosan; formaldehyde; nutrients
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