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Study on Enzymatic Hydrolysis of Mashed Chicken—bone and Detection of Free
Amino—acid and Free Fatty Acid in Its Hyolrolysate
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Abstract: In this experiment, enzymatic hydrolysis of animal protein was studied. The main task was to find out the optimal
degree of hydrolysis (DH) of hydrolyzed animal protein (HAP) according to the flavor of Maillard reaction products (MRPs)
which was used as a standard of estimation with DH as characteristic parameter for HAP, the substrate of Mail lard reaction.
And the optimal technological parameters are : papain, temperature 55 ‘C, pH 6.0, and 4 hours, E/S 5000 U/g for chicken pone
paste. The paper reported the contents of essential nutrients, amino acid and free fatty acid though studies on mashed chicken—
bone. By automatic amino acid analyzer and gas chromatograph—-mass spectrometer amino acid and fatty acid were detected. As
aresult, thereare affluent calcium, phosphorus, iron, zincum, and some proteins and low—content fats inmashed chicken—bone.
It contains seventeen free amino acids and human essential isoleucine, leucine, methionine, phenylalanine, threonine, valineetc.
eight amino acid of high content and reasonable proportion, and also it contains five free fatty acids with human essential
linolenicacidandlinolicacid.
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Table 1 Factors and levels of orthogonal test of enzymolysis
condition by papain

A Tsue BT (h) CHlE (C) D ph
1 3000 3 50 5.5
2 4000 4 55 6.0
3 5000 5 60 6.5
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Fig.1 Flow chart of enzymatic hydrolysis of mashed chicken-bone
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Fig.2  Confirmation of pretreatment temperature
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Fig.3  Confirmation of pretreatment time
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Fig.4 Effects of temperature on degree of hydrolysis
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Fig.5 Effects of pH on degree of hydrolysis
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Fig.6 Effects of ratio between enzyme and concentration of
substrate on degree of hydrolysis
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Fig.7 Effects of concentration of substratea on degree of hydrolysis
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Fig.8 Effects of enzymolysis time on degree of hydrolysis
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Table 2 Results of orthogonal test on enzymolysis mashed chiken
bone by papain

R 1 2 3 4 5 6 7 8 9
DH(%) 820 19.31 19.31 19.47 12.58 13.19 15.69 19.47 16.50
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Fig.9 Direct analysis of enzymolysis mashed chicken bone by
papain
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Table 3 General nutritional ingredient before or after enzymolysis
of mashed chicken bone

EIRES BAT () i
Efda 1107 7.58
Fty it ) 11.06 7.48

#4y(@ Ca(mg) Fe(mg) Zn(mg) Se(mg)
2.21 3440 2.31 18485 4156
2.21 3450 2.32 18495 4156
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Fig.10 Amino acid analysis about mashed chicken-bone

TR (V)

J'\JMM hon

B 1) (min)

1 BERERENSERSTEL
Fig.11 Amino acid analysis about enzymolyzed mashed chicken-
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Table 4 Amino acid content of mashed chicken-bone

posiE VAR g AR g AR
(%) ) )
RITEAE 0.9 JiezNicd 0.16 ENTSEAT S 0.51
INRIR 0.45 R 0. 49 TR R 0.80
E Y04 0.44 A 0.26 HATR 0.24
BAR 1.61 SRR 0.44 AR 0.77
HamR 0.96 SR 0.80 Jili 2 R 0.74
T 2 0.73 % A TR 0.34

5 MBERHEEEERERSE
Table 5 Amino acid content of mashed chicken-bone after

enzymolysis
poiE TSR s PSR g AR
%) %) %)
RITAHAR 291 AN 0.83 KNAR 1.70
WA 1.16 AR 1.67 TR 2.47
2218 1.05 AR 0.83 AR 0.80
BHR 4,12 S AR 1. 42 RN 2.35
Ha® 2.86 ToE IR 2.48 i 2R 2.18
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Fig.12 Mass-spectrogram of fatty acid of mashed chicken-bone
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Table 6 Analytical table of free fatty acid in mashed chicken

bone
75 22 FR 4y 1 e (%)
1 K13 C1H250: 30. 71
2 FRAATR C16H3202 18.27
3 i CisH3602 32.75
4 VR CisH2402 1.09
5 R CisH2002 0.34
3 & it
31 EEHREMNRELZSH: 90 CRESNHk

10min, FEEENE 4h, HWEKRS5°C, pHIEA6.5.
32 XE RN S R OB TR SEA T AR,
100g Xy S A EAM1I1.06~11.07¢g. JiF
Wj 7.48~7.58g. K4r2.21g. Ca 3440~3450mg. Fe
2.31~2.32mg. Zn 18485~18495mg. Se 4156mg.
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