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Optimization of Enzymatic Hydrolysis Process of Chicken Bone
Homogenate and Its Flavor Components Analysis before and
after Enzymatic Hydrolysis
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(College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Objective: To investigate the flavor difference of chicken bone homogenate before and after enzymatic
hydrolysis. Methods: On the basis of single factor experiments, response surface experimental design was used to optimize
the enzymatic hydrolysis process of chicken bone homogenate. Then, the amino acid automatic analyzer and headspace
solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS) combined with taste activity
value (TAV) and odor activity value (OAV) were used to carry out the key free amino acids and volatile aroma compounds
for the flavor. Results: The optimal process was as follows: Time 5.1 h, enzyme addition 0.61%, solid-liquid ratio 1:3 g/mL,
hydrolysis degree 33.68%+1.53%. The degree of hydrolysis was verified (33.24%+0.61%). A total of 13 free amino acids
had TAV greater than 1, among which 8 free amino acids had TAV greater than 10, which made great contribution to the
taste of chicken bone homogenate. A total of 92 volatile compounds were identified, 63 before and 66 after enzymatic
hydrolysis. The 13 and 16 compounds of OAV =1 was found before and after enzymatic hydrolysis, including 4 alcohols, 2
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esters, 2 furans and 9 aldehydes. Before the enzymatic hydrolysis, the chicken bone homogenate had a strong fat flavor, but

after the enzymatic hydrolysis, the fat flavor was weakened, and the roasted, bean and melon and meat flavor were

increased at the same time, which increased the overall flavor. Conclusion: This paper would provide experimental basis for

the study of flavor components of chicken bone homogenate before and after enzymatic hydrolysis.
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Fig.1 Single factor test results

fift 3~5 h B K e B S G O, TR S h B 2K AR IR
=1 33.79%+0.84%, At (Al Ak L hnfh=g s vy A
J&, BB 7 W3 T, KA. B, 5 h ok
e s ]

2.1.3 FEgESHIEXT KM SEm fIE e RIH, B
B EFAS I I B IG OC, ARG 5, YR
JInE: A 0.6% B, K i BE B K 33.72%+0.48%, 4 #E
it 0.6% /KM . Rk, BEAINE 0.6% A
(URICIE

2.1.4 R RS OK AR BRI 1d R, BEE



%43 % 55 10

MR, S X R S SR RS KU b - 209 -

N AR AN =i 8y A St N = ANy <
TR LA 1:3 g/mL B, 3B KRN 32.7%+
1.07%. R ELPE T B IS 3, 76 1:2 g/mL
B PRUBC ) AR BE ok v, S T RS i Ak =24 EA55 F380K
fr B 2Rt 1:3 g/mL B, I WIS ik
BEIL AR, fh2f I N AR 1S, S EUKMRE T, Wik,
1:3 g/mL AEAERME L -
22 M EIRIEEER

MRYE PR Y SE B 25 R, FEIRE 50 C. E A
o] 101 2540 F, 28 2k mig 17 1T g8 150 31, R TR A X
W T EH—ifb. @Rk 2 fims.

2 MR g

Table 2 Response surface design and results

SR A B C IR (%)
1 0 0 0 32.30+1.45
2 0 -1 1 31.49+1.82
3 0 0 0 32.77+0.98
4 1 1 0 30.44+2.01
5 1 -1 0 30.80+2.37
6 1 0 -1 31.95+1.28
7 -1 1 0 30.42+1.16
8 -1 0 1 31.57+1.75
9 0 0 0 33.3842.32
10 0 -1 -1 25.84+2.51
11 0 0 0 32.90+1.02
12 0 1 1 31.15+2.21
13 0 1 -1 29.09+2.30
14 -1 -1 0 23.12+1.96
15 1 0 1 30.30+1.38
16 -1 0 -1 24.9241.58
17 0 0 0 34.42+1.45
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Table 3 Regression model analysis of variance and model
significance test

TEFRIR CFIT AME ¥Ui%E FE PHE

T

TR 145.74 9 16.19 18.85 0.0004  **
A 22.65 1 22,65 2636 0.0013  **
B 12.13 1 1213 1412 0.0071  **
C 20.19 1 20.19 2350 0.0019  **
AB 14.67 1 1467 1707 0.0044  **
AC 17.22 1 1722 2005 0.0029  **
BC 3.22 1 322 375 0.0940
A? 18.27 1 1827 2127 0.0024  **
B 23.77 1 2377 27.66 0.0012  **
c 8.09 1 8.09  9.41 0.0181 *
B 2% 6.01 7 0.86

RAUTR 3.42 3 1.14 176 02940 A&
4R 2.60 4 0.65
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Fig.2 Response surface and contour plot of interaction of various factors
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Table 4 Contents, thresholds in water, taste contribution and TVA value of free amino acids in chicken bone
homogenate before and after enzymolysis

2 BRI O B (kg1 ik (meke) TAVE SRR
it i Fifi) e it
1 KITAZR (Asp) 100 78.60+3.25 1385.41=11.64" 0.79 13.85 fEOR
2 I % (Thr) 260 118.14+5.63 1057.79+10.23" 0.45 4.07 BILS
3 22532 (Ser) 150 115.57+1.87 779.69+9.85™ 0.77 5.20 BILS
4 AER(Glu) 30 262724431 2367.49+12.31" 8.76 78.92 fEOR
5 H&R(Gly) 130 111.38+3.52 447.54+9.46™ 0.86 3.44 BILS
6 AR (Ala) 60 159.18+5.69 1475.70+12.38" 2.65 24.60 LS
7 a2 (Cys) - 5.43+1.18 242.36+5.23" - - Tok
8 R (Val) 40 57.18+2.31 1643.50+6.89™ 143 41.09 FiUS
9 HEH R (Met) 30 25.66+1.79 968.91+7.85™ 0.86 32.30 LS
10 Sese R (le) 90 33.84+1.40 1486.89+8.05" 0.38 16.52 Wk
11 AR (Leu) 190 61.17+2.03 2654.00+13.76™ 0.32 13.97 Wk
12 Ji% %% (Tyr) - 29.67+2.19 264.38+3.94" - - Wk




5 43 % 45 104 ZRIEMR, S X IR T AR R LB RN S XU BT 211 -
Hk 4
i R AR AR B (mg/kg) ™ el o SRR
T igr i i it i [t e
13 FRN 5% (Phe) 90 31.72+1.82 1119.04+7.70 0.35 12.43 IR
14 21454 (His) - 97.92+2.45 1063.84+14.83" - - Jok
15 142 (Lys) 20 111.13+1.99 1639.86+19.46" 5.56 81.99 LS
16 K42 (Arg) 50 31.13+0.98 207.35+5.32" 0.62 415 itk
17 Jifi 2 (Pro) - 53.26+1.46 307.16+2.43™ - - Jouk
=X =8 ¥ SN 1383.7+63.30 19110.9+723.65™ - - -
SHEIR SRR 341.32+130.19 3752.9+694.44" 9.55 92.77 fEIk
THHR AR 535.37+46.63 3988.07+499.67" 5.35 41.46 IR
S IR SRR 350.37+33.03 9776.58+797.51" 8.90 198.30 LS
RN AR E]; **P<0.01 Vs
RS IGBHIRBEATE R A
Table 5 Comparison of volatile components of chicken bone homogenate before and after enzymatic hydrolysis
5% Ty RT (min) cas e M he/ke)
it i it f5
1 -2~ T4~ 1 - 6.75 31502-14-4 MS, RI 135.31 11.00
2 1- 300531 9.62 616-25-1 MS, RI 129.49 -
3 - =4 1B 10.26 33925-75-6 MS, RI 65.86 -
4 )43 11.72 30899-19-5 MS, RI 1363.27 185.43
5 IECEE 14.02 111-27-3 MS, RI 248.34 61.91
6 12705 -3- 1% 15.75 3391-86-4 MS, RI 666.90 346.67
7 PR 15.89 111-70-6 MS, RI 192.88 17.56
8 Ja-2- Pk 1-m 16.77 33467-76-4 MS, RI 65.53 -
9 2,4-“HIEH O 17.24 69542-91-2 MS, RI 62.62 -
10 i 17.50 111-87-5 MS, RI 100.33 575.52
11 R -2- I 18.27 18409-17-1 MS, RI 1012.24 13.29
12 (Z)-3-H H-2-Pess-1-1 18.34 26001-58-1 MS, RI 23.92 -
13 1,2-BE 18.68 3710-31-4 MS, RI 1239.11 12307.32
14 2,4-%5 ZJ5-1-1% 22.71 14507-02-9 MS, RI 86.88 398.56
15 m'“’“'s'g‘mﬁgéﬁf A2k 16.12 34995-77-2 MS, RI - 160.41
16 4-Z A 16.40 4534-74-1 MS, RI - 34.63
17 5-T-fiE 17.19 623-93-8 MS, RI - 26.89
18 J5 17.23 78-70-6 MS, RI - 57.32
19 (27)-2-Ff-1-B% 18.28 26001-58-1 MS, RI - 57.87
20 1- PR e 18.36 3761-94-2 MS, RI - 90.00
21 ETEE 19.55 143-08-8 MS, RI - 84.11
22 1-54 20.20 112-30-1 MS, RI - 18.08
23 (2)-5-3% -1 20.53 51652-47-2 MS, RI - 14.41
24 2- PR3- 3% 21.32 83909-79-9 MS, RI - 11.53
25 J2-2-F - 1B 21.93 69064-37-5 MS, RI - 112.34
26 T E-9-BE 22.49 624-08-8 MS, RI - 39.16
27 A 20.05 89-78-1 MS, RI 12.64 72.46
i 25
28 3- B2 P 3.64 2371-19-9 MS, RI 47.71 -
29 2,3-I i 6.84 600-14-6 MS, RI 12.01 -
30 5-FH 5-3- Pl 11.48 541-85-5 MS, RI 18.86 -
31 1-3F4-3-1i 12.64 4312-99-6 MS, RI 141.03 -
32 PRk s 13.50 110-93-0 MS, RI 31.41 -
33 3-FH-2- 14.93 1669-44-9 MS, RI 33.82 2121
34 (3E,5E)-:-3,5- J#-2-1if 16.83 38284-27-4 MS, RI 43.89 9.33
35 2,6- 1 5-3- B 18.48 19549-83-8 MS, RI 138.04 63.04
36 2,3 il 18.55 19549-83-8 MS, RI 15.87 -




212 Tk R 2022 4F 5 J
gks
5% eam RT (min) cas D E H i pe/e)
it fipe T i

37 331 3.64 106-68-3 MS, RI - 13.59
38 [ 15.69 64-19-7 MS, RI 64.12 -
39 IEC RN 18.88 2051-49-2 MS, RI 167.09 8.91
40 CiR 20.99 142-62-1 MS, RI 6.43 34.85
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42 FIR 23.24 124-07-2 MS, RI 18.22 195.81
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45 )iz 19.74 109-52-4 MS, RI - 70.11
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Jek
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70 2- g 10.69 3777-69-3 MS, RI 74.55 356.93
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Table 6 OAYV of volatile flavor compounds of chicken bone homogenate before and after enzymatic hydrolysis

e ety KR gk —— R (eke) OAV FHRT )
it iy fi 5 it iy et i
1 12745 -3-1 1.00 666.90 346.67 666.90 346.67 B, WA O
2 B 5.40 192.88 17.56 35.72 3.25 b2t gt
3 Iy 25.00 - 57.32 - 229 AEAT . AR
4 IETRE 5.00 - 84.11 - 16.82 BT W
5 CiR B 14.00 51.28 751 3.66 0.54 FORER, A
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T =" FIR AN



- 214 - £ Tl B4

20224 5 H

FEEEZE 4 P BESE 2 Fh . RIS 2 B EESE 9 Fh, i
fitfg OAV = 1 M EMAL-G W IN, T Fe)F
Fw o 5 EIREUIR—E KB E ST U DTk
AR, H OAV K, BfE/S B3P i (OAV:
147.51) . ¥RE(OAV: 232.33) . - (OAV: 16.89) .
K EE(OAV: 5.17) . 2 ,/2-2,4-3% —J& i (OAV:
706.33) . 1-F45-3-lE (OAV: 346.67) . FifEZ(OAV:
3.25). O ZME(OAV: 0.54) &1 M OAV T FE,
BRAL T #E R AE AR . SR LR IR S
R, AH R REREE(OAV: 2.29) . IET-E(OAV: 16.82) .
2% FE kI (OAV: 59.49) | 2-1F T L1k I ( OAV:
1.11) . 2-22 %1 (OAV: 160.45) | F2 3 -2-2% I i
(OAV: 180.97) . B (OAV: 3.95) &1 M OAV |-
Th, B TR WA S Siimieek, ik ik
IR BE TS

X B R B A S R MR AL S T KA
A MBI N B US| R, BEak . A7
BERFNESR G , ARPEEF IS RIRERE, LIS
MRS Ee R AR 2 AT LK A5 5] OAV =1 1Y
HBHESAGWLERIFEEEECY, E 3 s, i
i Je A SRR LB S, R B A S AR DR o #4E
KAELH S B OAV IXE T 2415.38, 4 X85 B AE
7SR R T SN (E o= Mg 7 [ S R W S Y a3 e
TRERIT 1081.48, A0 LTS AT N T 2.23 fiF,
AR TR BE YRR T HB TR B SR Bl 2 PR R AT
RERFILEG YU, (BEIINT 240 | 5t
JEAEFNRFTALA U, TS BB <
FwE, e o iy, HRIGEANGED BT IEA RAEL

—o— [ifffiRn —e— ffi/5

I

itk
I3 R R e i XU 1

Fig.3 Flavor profile of chicken bone homogenate before and

after enzymatic hydrolysis
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