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Tab.2  Optimized response surface design and results for enzymatic hydrolysis process
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11 55 4 1500 3:2 6.47 || 26 50 3 1? 2:2 27
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Fig.2 Response surface of the interaction of different enzymatic hydrolysis factors on sensory score of

thermal reaction beef bone flavoring
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Tab.3 Mass ratio, thresholds in water and TVA value of free amino acids in BBE, enzymatic hydrolysate and

thermal reaction bovine bone flavoring

- [/ Jii R b/ (mg-100g 1) TAV &
(mg-100g~") HFHER TR R A Aok LRSS Tt T IR A B Aok

BEIRE LR
REH R (Asp) 100 11.40 £0.09°  33.8+0.70"  45.70+3.38°  0.11 £0.01°  0.340.01>  0.46 +0.03"
B A (Glu) 30 20.21 £1.01° 121.6 £1.45"  86.28 2. 10>  0.97 +0.03°  4.05 0. 05" 2.88 +0.07"
AR AR
JR %R (Thr) 260 22.23+0.74° 57.84£2.87" 82.76£7.69°  0.09 £0.01°  0.22+0.01"  0.32=0.03"
22 (Ser) 150 5.92+0.30° 27.82£0.54" 109.66 £2.67°  0.04 +0.01°  0.19£0.02"  0.73 £0.02°
HE® (GCly) 130 61.90 £3.25° 101.36 £5.07" 1212.96 +16.25* 0.48 +0.03°  0.78 0. 04" 0.13°
Fa & (Arg) 50 9.29+0.58° 122.93 £5.68" 73.48 £1.66"  0.19£0.01°  2.46 0.11°
TNER (Ala) 60 38.83+1.89° 50.78 £1.61"  75.70 £4.12°  0.65+0.03°  0.02+0.01"
IR IR '
SLETR (Leu) 190 11.48 £0.93¢ 132.22 +6.49° 62.25+1.51>  0.06+0.01¢ 0.7 03* 0.33 +0.01"
HNE R (Phe) 90 13.54 £0.37¢  75.43 £2.39° 3436 £2.73"  0.15£0.01° 0.84 = 0.38 £0.03"
SR E R (1le) 90 5.62£0.31°  43.41 £3.03*  26.39 +2.94" 0.29 £0.03"
R (Lys) 50 7.69 £0.11°  18.42£0.61°  14.05 =0.51" 0.28 £0.01"
SR (Val) 40 12.86 £0.3°  45.81£2.93*  39.74+2.2" ) 0.99 0. 06"
HEER (Met) 30 2.60£0.15°  23.39 £0.67°  10.07 +0. 83, 0.78 +0. 02° 0.34 £0.03"
ZH &R (His) 20 9.94 £1.34*  6.54 +0.20" 1.33 8¢ 0.33+0.01" 0.07 £0.01°
fi% 2 R ( Tyr) — 3.66 £0.14°  32.79 +1.56°  15.57 = 1.09 +0. 05® 0.52 +0.02"
TR E LR
2R (Cys) — 14.98 +0.92"  34.22 +5.61° — — —

RIFVING - EARHR AR R R 2 7 4 55 M 2.5 (P <0
Wit P R AL MR , B T 8 S SR Y T
T RGAR T AR T SR S R T Wi
PUART , N R R R R BRI, (EUJ X e

W HAG BRI B i/ 2 B T R = LR
2 i A R R B T HE Y — 2 ong 1%
FRIEFE 25 SR AR AL, o4 I Mg [R) T 2 VR

) EREEER . 7]

W], v R = LR 1

R gk e S AW vk
Rl 5 PR R, G P B M M (L T

FURAIER 2y TS

N, AT LA v A VR 1Y
PRSNGSR T FE , R o B 1R o ik LG 24 1 25
WAV, D 3 358 73 2 B TR e 710 Sy LB EE 2 1 SR IR )
JEETR AL R S G, T R 5 3 e A
W KB Strecker [ fiff ok 24 5 g 1K 3 fiff 55 2 i
AR TR WK R BT > B TAV (B
ANTF LR 5 2R IR AR BRI GE — B, AAT] & B2 L
SIS T LA VA T A AR 118 106 R O el A s R 1) 2

1, DRI 228 T Ak R ) 2 R 2 R R 3 R L A
, LR R LS Bl g 8 B e R 340

B DR FNTOR | RSN A B ARG YL RS B 0
2.3 S BRBHEINEHNSKERSTER
LT AT AR B 2R AR OOR B 32 1 o
#T1(principal component analysis, PCA) FIEiAE ILE 3,
& 3(a) Al %1, PC1 Jy 86.8% ,PC2 5 9.1% ,
DR Z LT 95. 9% , LI > 32 173 BE A8 5 ke

FEA Z 0] 1 255

= H

H /& o

PC1 77 22 STHk R KT

PC2, 3R] PC1 %l ] A IR 26 880, 1 ot 25 R PR R,
PSR S e A Ak b B B AR G 450, {EUAH R G
B wB oy, VLI A S R R PE R —E 25 5
H & 3(b) Al E i R3 R4 \R5 RO ZEALJL-F-JCs2 i,
ULPARGR S 225 S0 A MUBRAL Y B bk 5
TGRS & /B AR, 4B 2 R
WTE R2 (XA B HUR) (R8 (X LB 5305 7
LA PR F R10 (RHE BB IR b & P s 19




FIFIAE . POV A B AR L SR SO R AL S W S

[+
(=]
1

PC2 (9.1%)
b p s
ot & o (=]

|
B
=
T

|
)]
<

PC1 (86.8%) — FEE  — W
(a) HL T ELAR I BRG0S0 (b) HL TG A I SR A 7R A B

B3 A BRI AR P S0 MR LAY PCA R IS

Fig.3 PCA and radar plot of electronic nose response values of BBE and enzymatic hydrolysis,
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Fig.4 PCA and radar plot of electronic tongue response values of BBE and enzymatic hydrolysis
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Tab.4 Volatile odor compounds in thermal reaction bovine bone flavoring prepared by BBE and enzymatic hydrolysate

ﬁﬁ%tlﬁ/(ng'g’l)

iz YRR CAS RI M gt
A R - AR AR - BN 2 B R
=N
1 2-HIBE TS 96-17-3 877  MS.RI.O 219.85 +8. 86 313.22 +10. 65
2 2-F 2T 1115-11-3 1073 MS.RI 0.16 0. 01 —
3 TR 124-13-0 1228 MS.RI.O 4.95 +0.38 1.79 0. 11
4 A AT 35158-25-9 1340 MS.RI.O — 1.32 +0. 86
5 TR 124-19-6 1371  MS.RI.O 28.19 £2.52 16.52 +6. 1
6 2-C 3Tl 97-96-1 1402  MS.RI — 0.32 0. 02
7 s 98-01-1 1444 MS.RI 202. 8 = 19. 64
8 A 100-52-7 1480 MS.RI 83.12 +6.98
9 LS 112312 1489  MS RI 1.79 +0. 11
10 5-F Lok 620-02-0 1533  MS.RI 12.58 +1. 13 '

1 RO 122-78-1 1606 MS.RI,O 30.87 £2.76 +1.
12 (E)-2-B$MimE 3913-81-3 1639 MS.RI 10.76 +1.01 —
13 2-WEWR IR 98-03-3 1655 MS.RL.O 7. 43% 6.57 £0.55

14 +— 112447 1611 MS.RI.O 1.38 £0.12
15 1-Ff k2 - i s F % 1192-58-1 1671 MS . RI ' 1 13.46 £1.21
16 + 112549 1705 MS.RI.O 0.67 % —

17 (E)2-+—Ja&ms 2463-77-6 1750 MS.RI

3 +0.11 0.50 £0. 04

18 (E,E)-2,4-% I 25152-84-5 1751  MS.RI, — 0.54 +0. 02
19 5-FE-2-wemy R 13679-704 7.05 £0. 17 —

20 2-FH3E3-(2-WRIIE) PAREE 874-66-8 3.32+0.17 2.52 £0.22
21 - L HE- TR 4411-89-6 3.77 £0.21 4.3+0.21

22 A-WIFE2 IRIL 2N 2664391 3.56 £0.27 4.48 £0.33
23 2-MMEHImE 10032 45.52 +3.77 —

24 HBTEE 104-61-0 1981  MS RI 2.69 0.21 1.49 +0.13
25 AR 21834? 92 MS.RI 4,37 +0.23 11.2+1.21
26 (e Mo 2031 MS.RI 22.05 +1.99 24.28 +2.29
27 R -89-1 2081 MS.RI — 51.41£3.79

LB

28 2-THR 7893-3 855  MS.RI.0 9.12 0. 67 13.2 +£0.37
29 2,3-T_H 431-03-8 962  MS.RI.O 1.17 0. 11 1.51 £0.09
30 2% 107-87-9 969  MS.RI 1.58 £0. 14 1.5+0. 14

31 4-F 32 )3 i 108-10-1 997  MS.RI — 1.33 +0.08
32 2,3 % 600-14-6 1049 MS.RI.O 1.78 +0. 12 2.63 %0.25
33 B4 TR 19322-27-1 1079 MS.RI.O 46.26 +2. 61 —

34 2 3-BER 96-04-8 1110  MS .RI 0. 88 0. 04 2.34 +0.21
35 3.,4-C 4437-51-8 1112 MS.RL.O 0.31 0. 02 0.3 +0.02

36 2-BEf 110430 1154 MS.RI 1.2 +0.09 0.36 +0. 03
37 2-FHRE DOk iR -3 - 3188-00-9 1206 MS.RI.O 5.65 0. 34 5.35+0.35

38 6-H L2 BEfi 928-68-7 1208 MS . RI 0.74 £0. 04 2.98 +0.24




Zik 4
Bttt/ (ng-g™")
i YA FR CAS RI Yoy
i RIS AR BRI - SN AR R
39 2,3 585-25-1 1220 MS.RI 2.29 +0.13 —
40 B AEPTHR 116-09-6 1230 MS.RI.O 60.52 +2.85 38.08 +2.59
41 =] 111-13-7 1254 MS.RI 1.99 +0.17 1.05 £0.07
42 5-HIESs-CR-2-E 3240-09-3 1278 MS.RI 0.81 0. 04 —
43 CHEIR G B 21835-01-8 1278 MS.RI 2.04 +0. 16 1.68 0. 13
44 3-7RHE2-TT 513-86-0 1281 MS.RI 4.13 0. 11 2.91+0. 14
45 2+ 2345280 1281 MS.RI 1.33 0. 16 0. 85 +0. 09
46 2-FRHE3-HE 5704-20-1 1343  MS.RI 0.16 £0.01 0.24 +0.02
47 1-53-2- T 5077-67-8 1336 MS.RI.O 4.31 +0.23 2.23 + (@29
48 FH 2k B A TR 110930 1398 MS.RI 0.68 +0.02
49 TE2-F3(2H) -BEM 13679-85-1 1484 MS.RI.O 3.76 £0.08 -
50 SRR 78-59-1 1559 MS.RI.O 8.9 0. 66 10. 7100. 53¢~
51 2- [ 112-129 1598 MS.RI 0.92 +0. 05 —
52 2(5H)-WEMH 497234 1712  MS.RI.O 44,36 +1. 69 41.06 +0. 09
53 3-HELEREE-1,2- 0 765-70-8 1773 MS.RI.O 8.78 3 9.09 +0. 88
54 FH IR 13 T ) 80-71-7 1773  MS.RI.O —
55 2-t+=f 593-08-8 1781 MS.RI ' 0.44 £0. 05
56 2-F i 617549-1 1781  MS.RI —
57 4532 5-THIAL3(2H) -WER 3658-77-3 1898 MS.RI 9+1.65 13.87 £1.23
W
58 SR 123-51-3 1167 1.81 0. 19 0.49 +0. 04
59 589-98-0 0.05 +0. 01 —
60  2-FMmE 123-96-6 0.47 £0. 04 —
61 Iy 78-70-6 3.47 +0. 43 3.71 +0.22
62 N 57-55 8.29 +0.79 3.17 0. 31
63 MR 98-00-0 1615 MS.RI.O 280.1 +23. 68 196. 06 +19. 06
64 5-FEE2 - H 3857-? 84  MS.RI 1.46 +0. 11 2.33£0.19
65 a-FATHE S 1685 MS.RI — 4.4+£0.18
66  FEHIEE 1795 MS.RI 1.54 +0. 14 2.95 0. 26
67  2-BEWHI R 1827 MS.RI 3.25+0.25 2.45 £0.23
68  —m 112-42-5 1856 MS.RI.O 3.1120.25 —
69 W 112-53-8 1958  MS .RI 5.97 +0. 54 —
[[7&S
70 2 64-19-7 1389 MS.RI.O — 249.53 +11.57
71 iR 64-18-6 1453  MS.RI.O — 3.61 =0.37
72 IR 79094 1488  MS RI 5.88 +0. 61 4.68 +0.52
73 BT 79312 1524  MS.RI 1.83+0.19 7.02 £0.22
74 T 107-92-6 1581 MS.RI.O 12.73 1. 15 12£1.17
75 SRR 503-74-2 1629 MS.RI.O 50. 04 +4.97 46.64 +3.2
76 %R 109-524 1700 MS.RI.O 4.90.08 4.35+0.37
77 3-HHER 105-43-1 1753 MS.RI 2.56 £0. 12 2.29 +0. 18
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ik 4
Bttt/ (ng-g™")
i YA FR CAS RI Yoy
i RIS AR BRI - SN AR R
78 O] 142-62-1 1779  MS RI 20.07 £0.91 20. 42 +0. 65
79 2-HIECR 4536236 1792 MS.RI.O 0.64 +0. 04 —
80  4-FELILER 646-07-1 1858 MS.RI.O 9.17 £0.28 14.74 £1.03
81 B 111-14-8 1934 MS.RI.O 3.86 +0.44 3.16 £0. 16
82 I 1240722 1996 MS.RI.O 21.15+2.11 16.22 +1. 49
83 T 112-05-0 2081 MS.RI 15.74 £0.98 2.28 +0.21
84 LR 123-76-2 2175 MS.RI 1.19 0. 18 —
85 R 33448-5 2195 MS.RI 7.72 0. 56 4.33 £0.42
TS
86 WM THiEE 624920 1055 MS.RI.O 1.1+0.06
87  2-MHL3-mkImE: 28588-74-1 1343 MS.RI —
88 MEmmE 98-02-2 1378 MS.RI.O 1.69 +0. 13 '
89 Yot Jk Y LA 1438-91-1 1440 MS.RI.O —
90 FH e — i ok 57500-00-2 1762  MS.RI.O — 6.49 +0. 57
91 XL(2-HH FE-3-MEmG 5L ) —a Bk 28588-75-2 2028 MS.RI.O 6.12 +0.33
92 ORI 13678-67-6 2085 MS.RI 3.18 +0.27
S
93 1R F A e i 2432-77-1 1229 MS.RI.O 0.70 0. 04
94 AN £ T 109-95-5 1389 MS.RI 3.72 £0.15
95 SR H B R 2374745-7 1420 MS.RI, 16.25 £1.23
96 AR R 623-17-6 1493 2.79 £0.26 3.71 0. 31
97  FIERWNNE 616-09-1 0.48 0. 04 0.44 +0.03
98  HERZHEE 110-38-3 0.50 0. 04 0.16 +0.01
99  TMRZFE 123-29-5 — 0.20 0. 04
100 3-HiFCHORBE 13695499 12.32+1. 16 —
101 ZMRT g 123864 MS RI.O 0.24 0. 02 —
102 NEERS N 110-2y 39  MS.RI 0.11 £0.01 0.43 +0.03
ML
103 A 0-3@-9 1162 MS RI 1.44 +0.08 1.32+0. 11
104 2-FIJEmp 0 1215 MS.RI.O 18.75 +1. 86 21.84 =1.28
105 2,5-HHEnrg 123320 1278 MS.RI.O 46.38 +1. 88 40.49 +2.19
106 2,6- "It 108-50-9 1285 MS.RI.O 35.25+2.72 41.24 +0. 87
107 2,3-Z 5L 5910-894 1306 MS.RI.O 3.89+0. 11 4.16 £0.25
108 6-HIJE-2-Z Bk 13925-03-6 1353  MS.RI 22.98 +1.43 33.22+2.91
109 5-FL2-2 Jknk g 13360-64-0 1360 MS.RI.O 19.41 +1.87 —
110 2,3,5-=H 3t 14667-55-1 1379 MS.RI 24.34 +0.77 27.65 +2.53
11 2-Pi3EntE 18138-03-9 1387 MS.RI 5.11 0. 67 3.89 £0. 24
112 3,5- "2 2 sk 13925-07-0 1409 MS.RI.O 3.60 £0.32 —
113 2,5-HEE3-2 kg 13360-65-1 1423 MS.RI.O 17.33 +1.86 13.65 +0.33
114 2,3-"H3L5-2 3k 15707-34-3 1441  MS RI 10. 68 +0. 14 9.51 0. 87

115 U PR i g 1124-114 1462 MS . RI 4.4+0.23 8.05 +0.77




Zik 4
Bttt/ (ng-g™")
i YA FR CAS RI Yoy
i RIS AR BRI - SN AR R

116 3-HI3t2- 5 T Inkm 13925069 1474  MS RI 0. 86 0. 06 0.54 +0.02

117 5-FH32 3- 2 HnkE 18138-04-0 1475 MS.RI.O 0.44 +0.03 —

118 2,3-ZHIHEs5- 5 T Ak 54410-83-2 1525 MS.RI — 0.22 +0. 03

119 2-ZFi3ntus 22047252 1596 MS.RI.O — 0.93 0. 07

120 3,5- "W AE2-Z skl 54300-08-2 1670  MS RI 0.49 0. 04 1.06 £0. 11
ULES

121 2-Hi kg 534225 888  MS.RI 0.68 +0.02 0.21 +0.01

122 2,5- " HILnkmg 625-86-5 943 MS.RI 4.48 +0.29 1.68 +0.11

123 2-JcBEnkmg 3777-69-3 1201  MS.RI.O 10.37 £1.01

124 2-T kg 4466244 1475 MS.RI.O 20.12 £1.73

125 2-Z Bk 1192-62-7 1498  MS.RI 143.73 £4.73

126 5-HHED2-Z FEHE 0 1193-79-9 1584  MS.RI 33.97 £1.49 . .

127 2-( R 23 FF L ) Tk g 119740-6 1598 MS.RI.O 26.77 +1.62 +2.

128 2-T ki 4208-57-5 1629 MS.RI 11.51 0. 1 \o. 43 £0.03

129 2-CEnkm 14360-50-0 1771  MS.RI 4.07 3 —

130 2-Jkmk g 3194-17-0 1771 MS.RI 5.94 +0. 44
WEIE S

131 WEm 28847-1 1193  MS.RI 0.52 1.08 £0. 11

132 4-F Skwems 693-95-8 1223 MS.RL 3 +0. 32 —

133 4,5-H JkmEmg 3581917 1337 33 +0.02 —

134 4-FIJL-5- 2 JhmgEms 31883019 1408 12.69 +0. 71 8.4 +0.71

135 4-HJE-5-Z g e 1759-28-0 1493 2.23 £0.15 2.28 +0. 21

136 4-HIL5- 2 Fkmeng 137-00-8 2273 678.43 +13.95 541.18 +53. 61
WEW

137 WEWY 110-02- 01 "RI 2.87 0. 21 2.45 £0.23

138 2-HIALmEmy 554-14-3 1095 MS.RI 10. 54 +0. 42 5.35+0.33

139 2-Z[ksEmemy 88-15-3 44 MS.RI.O 2.65+0. 17 —

140 5-HUHE-2- £t HE e} 79%74-8 1898 MS.RI 0.52 +0.02 —

He

141 HZE 3 1028 MS RI 2.5+0.12 2.8+0.19

142 (+)-FrEk 5989-27-5 1171 MS.RI 14.65 +0.78 3.33+£0.22

143 KZhm 100425 1205 MS.RI.O 3.92 +0.37 3.79 £0.17

144 1,4 FHER 104-93-8 1220 MS.RI 0.68 +0. 05 —

145 4-FAEEHR 99-87-6 1231 MS.RI 3.03 0. 08 1.69 +0. 11

146 Wk 115-10-6 1444  MS.RI.O 26.31+2.17 —

147 g 109-97-7 1496  MS RI 0.29 +0. 02 0.26 +0. 02

148 2-HI3E3 5.2 S 18138-05-1 1502 MS.RI 1.03 +0. 11 2.71 £0.27

149 B-fifrhE 87-44-5 1603 MS.RI.O 52.79 +3.93 82.02 1. 03

150 RUE K 140-670 1679 MS.RI.O 5.44 +0. 43 —

151 % 91-20-3 1715 MS.RI.O 3.79 £0.32 2.15+0.21

152 LMt 60-35-5 1731  MS.RI 4.07 £0.12 4.4+0.36
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ik 4
Bttt/ (ng-g™")
i YA FR CAS RI L Y yire
i RIS AR BRI - SN AR R
153 o-HHEHE 644304 1759 MS.RI.O 0.73 0. 06 0. 80 =0. 07
154 WiFM 4180-23-8 1779  MS RI 6.62 =0.57 —
155 1-(2-Whmg3k A 3L ) -1 H-nk i 1438944 1791  MS.RI.O 26.93 £0.93 17.82 +1.06
156 ZHFEE 4940-11-8 1889 MS.RI 7.84 +0.55 —
157 2,6-BUT X H By 128-370 1923 MS.RI 1.35+0. 12 —
158 2-ZEEIEntmg 1072-83-9 1943  MS.RI.O 192. 89 +17. 02 235.25 +21. 82
159 HRE 118-71-8 1944  MS RI,O 21.1+1.36 —
160 K 108952 1963  MS .RI 6.44 +0.59 6.09 0. 61
161 4-Z3L@AIKRE 2785-89-9 1998  MS.RI.O 26.1 1. 96
162 [} 108-394 2043 MS.RI 7.68 0. 68
163 XFHI 106-44-5 2047 MS.RI —
164  FfH 499752 2173 MS.RI 6.43 0. 49
=T AREIN ]
5 A 2R AR A5 PSR A B R T OGRS
Tab.5 OAV of key odor compounds of thermal reaction bovine bone flavoring prepared by pzymatic hydrolysate
N it/ (ng-g ™!
G LA 7kq]]ﬁ_{lﬁ/ B R - ( :&Z’%i&)—ﬁ&ﬁm’b%/\ A
rere) ey R
1 2-HEET R 1 219.85+8.86  313.22 % .86 313.22£10.65 CICING:S S
2 EREE 0. 587 4.95 +0.38 1.79 +0. 8.43 20. 65 3.05 £0.19 i Bz i
3 (E,E)2,4-%% 5 0.077 — 0. 54 — 7.01 +0.26 it 17 SN 1117
4 TR 1.1 28.19 +2.52 25.63 +2.29 15.02 +5.55 B
5 +mg 0.13 0.67 +0. 04 5.15 0. 31 — HHE
6 KB 6.3 16. 1.69 4.90 +0. 44 2.55+0.27 e A]
7 2,3- T 0. 059 1£0.09 19.83 +1. 86 25.59 +1.53 HH
8 4-FRHLD 5-THIFL3(2H)-WEER  22.3 13.87 +1.23 1.00 +0.07 0.62 0. 06 by
9 FrfEE 0.22 3.71 £0.22 15.77 £1.95 16.86 £1.00 WG AE&
10 2- 1 HL3 -1k I i 0.0 — 0.52 +0.04 — 74.29 £5.71 T fis
11 AR 69 0. 13 1.44 +0.09 21.13 £1.63 18.00 £1. 13 Bikkbk HE
12 FRERERE — it ik 0. 04 — 6.49 0. 57 — 162.25 +14.25  BRfibk mnfEpk
13 WL (2-FH 33k 5 ) 0 76 9.94 +0. 36 6.12+0.33  13078.95 +473.68 8052.63 +434.21  ZMk ik
14 R H BB EE 073 — 0.70 +0. 04 — 2.33£0.13 TR
15 3-#i3C I Z BAFR 0.02 12.32 1. 16 — 616 58 — ek
16 5-F3E-2-2 Senk ik 16 19.41 +1.87 — 1.21 0. 12 — i3
17 3,5-"H5E2-2 ek 0.04 3.60 0. 32 — 90 =8 — A N[
18 2,5-F5E-3-2 Fknk s 8.6 17.33 £1.86 13.65 +0.33 2.02 £0.22 1.59 +0.04 g I SR
19 2k i 5.8 10.37 +1.01 4.89 +0.37 1.79 +0.17 — AR B SER
20 2-T FEWkng 5 20.12 £1.73 24,09 +2.01 4,02 +0.35 4.82 +0. 40 A
21 KM 3.6 3.92 +0.37 3.79 £0.17 1.09 +0. 10 1.05 +0. 05 sk
22 B-Ath i 64 52.79 +3.93 82.02 +1.03 — 1.28 +0.02 okl

=" FIORAKRMEIK OAV MF 1,
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Optimization of Enzymatic Hydrolysis Process of Thermal Reaction
Bovine Bone Flavoring and Identification of Key Odor Compounds

WANG Haili', GUAN Xin', TANG Yuan', SONG Huanlu"", PAN Wenqing’,
GONG Lin>, CHEN Wanying’
(1. School of Food and Health , Beijing Technology and Business University, Beijing 100048, China;
2. Hunan Province Jiapinjiawei Biotechnology Co Lid, Changsha 410100, China)

Abstract ; In order to study the optimal enzymatic hydrolysis process for preparing thermal reaction bovine

bone flavoring, bovine bone extract ( BBE) was used as raw material, and compound enzyme ,was

and the sensory score of thermal reaction bovine bone flavoring prepared by Maillar?&cti

hydrolysate with sugar, amino acid and other raw materials were investigated by sin

surface test. The mass ratio of free amino acid was determined by high performance liqu omatography

(HPLC) , and the mass ratio of key odor compounds of thermal reaction bo ng prepared
imensional gas

wed that the better

before and after enzymatic hydrolysis of BBE was analyzed by compr
chromatography-olfactometry-mass spectrometry (GC x GC-0-MS). T
enzymatic hydrolysis process of BBE was enzymatic hydrolysis tev¢ re of 50
compound flavor protease to
224. Compared with BBE, the
sed significantly. The odor profile

res
, enzymatic hydrolysis
time of 4 h, enzyme addition amount of 1 250 U/g, -
compound protease was 1: 1. Under this condition, the senso

mass ratio of 15 free amino acids in the enzymatic hydrg

and taste profile of BBE and enzymatic hydrolysate sured by electronic nose and electronic
tongue. It was found that the nitrogen oxide odor ch of enzymatic hydrolysate were enhanced,
and the umami, richness and salty taste cl enzymatic hydrolysate were more obvious. The

were analyzed by solid phase microextractioR@ SPME) combined with GC x GC-0-MS. A total of 164
volatile odor compounds were identifieyclu g 27 aldehydes, 30 ketones, 12 alcohols, 16 acids, 7

sulfur-containing compounds, 1

r& 18 pyrazines, 10 furans, 6 thiazoles, 4 thiophenes and 24 other

compounds. Through gas clro raghy-olfactometry ( GC — Q) analysis, 74 odor-active compounds

2 ke
unds in the thermal reaction bovine bone flavoring prepared by BBE and
re bis ( 2-methyl-3-furanyl ) disulfide ( OAV was 13 078 and 8 052,
ed with the thermal reaction bovine bone flavoring prepared by BBE, 5 new key
) -2, 4-decadienal, 2-methyl-3-furanthiol, methyl furfuryl disulfide, S-methyl

thiohexanoate and (-caryophyllene appeared in the thermal reaction bovine bone flavoring prepared by

were detected. There w r compounds with odor activity value (OAV) greater than 1. The

most important kg
enzymatic hydro poth
respectively ). Compe

odor compounds ( E,

enzymatic hydrolysate. The purpose of this study was to provide a theoretical basis for the enzymatic

hydrolysis process in the industrial production of thermal reaction bovine bone flavoring.

Keywords: enzymatic hydrolysis process; thermal reaction bovine bone flavoring; odor-active

compounds; key odor compounds; GC x GC-0-MS
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