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Abstract: Refined mutton was digested by lipases to obtain small molecular products. The substrate concentration, enzyme dosage and
enzymatic hydrolysis time were selected as single factors, and the lipolysis rate was used as the response index. The Box-Behnken response
surface method was used to optimize the lipolytic process based on the experiment of single factors. The characteristic volatile components with
different degree of enzymatic hydrolysis were analyzed by a headspace solid phase microextraction / gas chromatography-mass spectrometry
(SPME)/GC-MS), and the relationship between the degree of enzymatic hydrolysis and volatiles was determined. The optimum enzymatic
hydrolysis conditions were determined as enzymatic temperature 50 ‘C, pH 6.5, substrate mass fraction 60%, enzyme dosage 140 U/g substrate
and hydrolysis time 6 h, under which the lipolysis rate was up to 29.76%. GC-MS analysis showed that with this lipolysis rate, the hydrolyzate
was rich in characteristic volatiles such as aldehydes, ketones, acids and ethers, and aldehyde species contributed to the falvor, with the highest
total content of 1.868+0.013 ng/g. This study laid the foundation for the subsequent preparation of mutton flavor by oxidation of mutton tallow
and Maillard reaction.
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Table 1 Factors and levels of response surface methodology
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A% -1 0 1
A BgifHhmE/ (Ulg) 120 140 160
B R ZE 5% 50 60 70
C B [d/h 6 8 10

TEHR ZRIE 154 -, FIH Design Expert HH

Box-Behnken AU GRIGN = ANHR AT = HER =
KRG e, HAali 3R SOkt W3k 1, Wb
THIBETHT7 58 P R 25 SR 2.6
72 MR BRIt R RER
Table 2 Test scheme and results for response surface analysis

FI5 A B C RE AR 21%
1 0 -1 1 18.03
2 0 0 -1 17.54
3 0 -1 -1 16.99
4 0 0 0 36.18
5 0 0 0 37.06
6 0 0 0 37.97
7 1 0 -1 16.71
8 -1 -1 0 1321
9 -1 0 1 15.95
10 0 0 0 36.92
11 1 1 0 17.94
12 1 -1 0 17.14
13 1 0 1 22.41
14 -1 -1 15.12
15 | 1 0 17.11
16 0 0 0 3572
17 0 1 1 19.78

% 3 EFAIENAESESR
Table 3 Regression equation of the results of variance analysis

% kR I A AEE #7 F & Prop>F B
ARA 1387.82 9 154.2 168.91 <0.0001 Ho
A-BE R g 20.51 1 20.51 22.47 0.0021 Hok
B-RARE 54 6.13 1 6.13 6.71 0.0359 *
C-B B 18] 12.03 1 12.03 13.18 0.084
AB 2.40 1 2.40 2.63 0.1488
AC 593 1 5.93 6.49 0.0382 *
BC 0.36 1 0.36 0.39 0.5500
A’ 462.33 1 462.33 506.43 <0.0001 ok
B? 416.12 1 416.12 455.81 <0.0001 ok
C? 321.91 1 321.91 352.61 <0.0001 ok
KE 6.39 7 091
KR 3.39 3 1.13 1.51 0.3409
Wiz £ 3.00 4 0.75
B e 1394.22 16

E: (<001 AREBH, A*ET; p<0.05 ARF, AAT; p>0.05 HFEE; 2R™=0.9954, Ry;=0.9854.
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Table 4 Volatile compounds identified in enzymatic hydrolyzed mutton tallow

® 4 FIREEEL RS

Wethrast42/ (ng/g)

%5 ] LRI RI

SO S1 S2 S3 S4 S5
1 i3 1093 1143 0.125 +0.013 0.053 + 0.005 0.087 + 0.009 0.14 £0.014 0.071 +0.007 0.083 + 0.008
2 ) 33 1183 1147 0.120 +0.012 0.057 + 0.006 0.098 +0.010 0.15+0.015 0.078 + 0.008 0.089 + 0.009
3 EFES 12871 1098 0.228 + 0.023 0.010 = 0.001 0.156 +0.016 0.241 £0.024 0.146 £ 0.015 0.169 + 0.017
4 (Z) -2-BB% ND 1320 0.070 = 0.007 0.031 £ 0.003 0.043 + 0.004 0.076 £ 0.008 0.047 + 0.005 0.052 + 0.005
5 =S 13901 1376 0.288 + 0.029 0.166 £ 0.017 0.204 + 0.020 0.356 £ 0.036 0.286 + 0.029 0.262 + 0.026
6 2-F Mt 142811 1419 0.137+0.014 0.045 +0.005 0.062 + 0.006 0.097 + 0.01 0.072 + 0.007 0.077 + 0.008
7 B S 1506 1489 0.102 +0.010 0.029 + 0.003 0.038 + 0.004 0.15+0.015 0.056 + 0.006 0.057 + 0.006
8 (2)-6-FHis ND 1109 0.288 = 0.029 0.075 = 0.007 0.103 £ 0.010 0.177 £ 0.018 0.141£0.014 0.148 +£0.015
9 E-2- KM ND 1245 0.245 +0.024 0.065 + 0.006 - 0.132+0.013 0.127 +0.013 0.128 + 0.013
10 2-+ — Wil ND 1749 0.117 £0.012 0.028 + 0.003 0.036 + 0.004 0.06 + 0.006 0.06 + 0.006 0.06 + 0.006
11 E-2,4-% — Mg 1826 1794 0.057 + 0.006 0.012 + 0.001 0.016 + 0.002 0.132 +0.013 0.025 + 0.002 -
12 El S 1543012 1.426 - 0.161 £0.016 0.294 + 0.029 0.265 + 0.026 0.249 + 0.025 0.14+0.014
13 (2BA4Z) 24-K —Mlk ND 1196 - < 0.016 £ 0.002 0.029 + 0.003 - 0.024 + 0.002
14 (E.E)-2,4-F ¥k ND 1608 - - - 0.04 £ 0.004 0.03 + 0.003 -
15 REE 98813 1003 - - - 0.046+0.005 - -

BE (15#) &% 1.778 £ 0.015 0.821 +0.007 1.138+0.010 1.868 +0.013 1.386 + 0.011 1.289 +0.010
16 4-T IR ND 1203 0.051 +0.005 0.013 +0.001 0.017 + 0.002 0.027 + 0.003 0.022 + 0.002 0.023 + 0.002
17 3-FHhD-CEE ND 901 4 0.017 + 0.002 - - - -

18 (18,28,3S,5R)-(+)-FAr TR B3 ND 1178 - - 0.015 £ 0.002 0.025 £ 0.003 - 0.017 + 0.002
19 (22)-2-+ ¥ B% ND 1252 - - 0.083 + 0.008 - - -
20 2,4-ZF L -3-TEE, ND 1332 - - - 0.014 £ 0.001 - -
21 2-RER ND 1197 - - - - 0.014 + 0.001 -
22 4-TEI-1-TE ND 1203 - - - - - 0.020 + 0.002
23 2- X5 ND 1516 - - - - - 0.018 + 0.002

BE (84F) §&F 0.051 + 0.005 0.030 £ 0.001 0.115 + 0.003 0.066 = 0.002 0.036 £ 0.001 0.078 + 0.002
24 i ND 1285 - - 0.016 + 0.002 0.037 + 0.004 0.019 + 0.002 0.018 + 0.002
25 2- & B ND 1216 - - 0.017 + 0.002 0.025 + 0.002 - -

26 2-F-7R 13880 1298 - - - 0.019 £ 0.002 0.015 +0.001 -

BTR
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27 5. 2B ND 1188 - - - - 0 0.017 + 0.002
B (47F) §4% - - 0.033 £ 0.002 0.081 = 0.003 0.034 £ 0.002 0.035 + 0.002
28 (1-3-2,4,4- = F K R%-3-2) 2-F A A LA ND 1469 - - - 0.014 + 0.001 - -
29 TER-2- R LB ND 1194 - - g 0.031 £ 0.003 - -
BE (27) $2% - - - 0.045 + 0.002 - -
30 3-TA2-F 13- N ND 2849 - 0.014 = 0.001 0.017 + 0.002 0.03 + 0.003 0.02 + 0.002 -
31 ERM ND 1043 - - 0.015 £ 0.002 g - -
32 (Z)-3-+—H ND 1932 - - 0.083 + 0.008 0.017 + 0.002 0.017 + 0.002 0.019 + 0.002
33 ES ND 1438 - - # - - 0.02 = 0.002
W (47F) $o¥ - 0.014 +0.001 0.115 + 0.005 0.047 + 0.002 0.037 + 0.002 0.039 + 0.002
FE 2050™! 2069 - 0.020 = 0.002 0.032 + 0.003 0.060 + 0.006 0.066 + 0.007 0.065 + 0.006
B3 2288 2314 - 0.018 £ 0.002 0.031 = 0.003 0.058 + 0.006 0.065 + 0.007 0.064 + 0.006
2-F I TERES A A B ND 2243 - 0.012 + 0.001 0.016 + 0.002 - 0.024 + 0.002 0.021 + 0.002
2R LIS AR BR ND 2264 - 3 0.016 £ 0.002 - -
IR ND 2719 - - - 0.036 + 0.004 0.048 = 0.005 0.133+0 .013
BR¥ (54F) $4% - 0.050 + 0.002 0.095 + 0.003 0.424 £ 0.005 0.203 £ 0.005 0.283 + 0.002
34 4-H R R B ND 1662 0.060 + 0.006 0.022 + 0.002 0.029 £ 0.003 - - -
35 xR AR T B ND 1606 - - 0.015 + 0.001 0.024 + 0.002 0.021 + 0.002 0.019 + 0.002
36 SH B+ B ND 1983 - - 0.053 + 0.005 - - -
37 R ND 1764 - - - 0.048 = 0.005 0.049 + 0.005 0.044 + 0.004
BE (4FF) &% 0.060 £ 0.006 0.022 + 0.002 0.097 + 0.004 0.072 + 0.003 0.070 + 0.004 0.063 + 0.003
39 2-1F R Ik ek 1228114 1249 0.057 £ 0.006 0.027 £ 0.003 0.031 + 0.003 - - 0.033 £ 0.003
40 2,6- =4 T At F By ND 1920 0.364 £ 0.037 0.129 £0.013 0.168 £0.017 0.270 £ 0.027 0.278 £ 0.028 0.279 £ 0.028
RRE (2#) 2% 0.421 £ 0.02 0.156+0.005 0.199+0.01 0.270+0.027 0.278+0.028 0.33+0.015
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