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Application of Pork Fat Oxidized by Dual Enzyme Method for Improving the Flavor of Natural Pork Essence
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Abstract: The application of pork fat oxidized by dual enzyme method for improving the flavor of natural pork essence was
explored in this work. The optimal enzymatic reaction conditions for preparing oxidized pork fat, as determined using one-
factor-at-a-time and orthogonal array design methods based on peroxide value (PV), were 300 p L of lipase, 400 u L of lipoxygenase
and pH 8.88. Sensory evaluation revealed that pork essence based on oxidized pork fat obtained from enzymatic oxidation had
a full aroma and outstanding characteristic flavor of porcine fat as compared with pork essences prepared from air-oxidized or
non-oxidized pork fat. The results of solid phase microextraction coupled with gas chromatography-mass spectrometry (SPME/
GC-MS) analysis indicated that these three pork essences had the same major flavor components, which included 1-(2-furanyl)-
ethanone, 5-methyl-2-thiophenecarboxaldehyde, 3-methyl-thiophene, 2-pentyl-furan and 2-furfurylthiol. Moreover, pork es-
sence based on enzymatically oxidized fat was richer in 2-methyl-furan and 5-methyl-2-thiophene formaldehyde.
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Table 3 Orthogonal array design and corresponding results for
optimization of dual-enzymatic oxidation of pork fat

E sy A B c PV {H
1 1 1 1 3.72
2 1 2 2 4.04
3 1 3 3 454
4 2 1 3 4.42
5 2 2 1 4.48
6 2 3 2 4.25
7 3 1 2 4.06
8 3 2 3 4.68
9 3 3 1 3.96
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R 0.283 0.333 0.220
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Table 5 GC-MS analysis of flavor components in pork essence prepared with non-oxidized pork fat

5 5 8] /min wEY PRETRERI  AEXN /%
1 4.748 furan, 2-methyl- 2- FHBERR g < 940 10.9
2 6.423 furan, 2-ethyl- 2- L BER I 940 1.2
3 7.048 2-pentanone 2- )3 964 0.6
4 8.385 thiophene IEWY 1010 1.8
5 10.452 hexanal (A3 1066 0.9
6 10.715 thiophene, 3-methyl- 3- PR - Wy 1073 6.5
7 13.33 3,4-dimethylthiophene 3,4- FSLIEY) 1136 0.4
8 14.727 thiophene, 2,4-dimethyl- 2,4- — FRL gy 1168 1.3
9 15.987 pyrazine nkg 1197 3.2
10 16.553 furan, 2-pentyl- 2- JRFEWIR 1209 4.3
11 18.297 3(2H)-furanone, dihydro-2-methy!- A -2- HSRE -3(2H) R 1247 2.7
12 18.96 4-methylthiazole 4- FFEWER 1262 0.3
13 23.547 pyrazine, 2-ethyl-6-methyl- 2- .3 -6- I SEnttgE 1364 0.5
14 25.737 2-furfurylthiol 2- T Uk 1415 12.6
15 26.522 acetic acid i 1434 4.6
16 27.063 3-furaldehyde 3- b 1447 8
17 28.766 ethanone, 1-(2-furanyl)- 2- LR 1489 100
18 29.644 3(2H)-thiophenone, dihydro-2-methyl- A -2- FAAL -3(2H)- EW) i 1548 15
19 31.522 1-methyl-5-mercaptotetrazole 5- R AL DU e 1621 1.7
20 31.565 2-furancarboxaldehyde, 5-methyl- 5- FF LR 1621 0.5
21 34.971 2-furanmethanol 2- W 1671 0.1
22 36.1 2-thiophenecarboxaldehyde 2- WKy F 1687 0.1
23 39.289 ethanone, 1-(3-thienyl)- 1- £ -3- EW; 1761 0.3
24 40.603 5-methyl-2-thiophenecarboxaldehyde 5- 3 -2- ey F g 1796 7.1
25 42.847 thieno[3,2-b]thiophene IEWY H[3,2-b]EW) 1838 0.5
26 45.926 ethanone, 1-(1H -pyrrol-2-yl)- 2- kg 1894 2.2
27 53.911 5-thiazoleethanol, 4-methyl- 4- FLKL -5 I 2 i > 1894 0.2
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Table 6 GC-MS analysis of flavor components in pork essence prepared with air-oxidized pork fat

5 & 5] /min ey TR R XS R 1%
1 4,75 furan, 2-methyl- 2- FA LR <921 8.8
2 5.024 ethyl acetate LR LT <921 1.3
3 5.146 thiirane Wil 9 <921 0.3
4 5.257 2-propenoic acid, 3-phenyl-, 2-methyl-2-propenyl ester 2- L NIRRT R <921 0.9
5 5.944 formic acid R 921 0.2
6 6.43 furan, 2-ethyl- 2- L HENRIH 940 1.1
7 7.569 2-(3-methylguanidino)ethanol 2-(3-HIENN) 21 984 0.1
8 8.37 thiophene IEIY 1010 1
9 10.717 thiophene, 3-methyl- 3- HJE: - gy 1073 3.4
10 13.716 2-hexene, 1-methoxy-3-methyl-, (E)- 1- FASE -3- F S -2- OV 1145 0.7
11 14.652 3,4-dimethylthiophene 3,4- —FRLMEWy 1166 1.1
12 16.026 1,3-diazine 1,3- g 1197 0.5
13 16.447 furan, 2-pentyl- 2- [ - WK 1207 4.1
14 18.308 3(2H)-furanone, dihydro-2-methyl- A -2- A -3(2H) W e A 1247 2.2
15 20.813 oxalic acid, hexadecyl 2-methylphenyl ester BB 1302 0.3
16 25.72 2-furfurylthiol 2- ARk 1414 9
17 26.52 acetic acid 718 1434 4.9
18 27.07 furfural S 1447 4.4
19 28.77 ethanone, 1-(2-furanyl)- 2- ZTHMR 1489 100
20 29.471 (1H)pyrrole-2-carbonitrile, 5-methyl- 5- FRJE -1H- nikbn -2- PR 215 1528 0.7
21 29.636 3(2H)-thiophenone, dihydro-2-methyl- A -2- 3 -3(2H) MEm T 1547 1.2
22 31511 1-methyl-5-mercaptotetrazole 5- FETR L U AL 1621 1
23 31.566 2-furancarboxaldehyde, 5-methyl- 5- R 1621 1
24 38.761 cyclohexanone, 2-acetyl- 2- LTk 1747 0.4
25 40.602 5-methyl-2-thiophenecarboxaldehyde 5- F 3 -2- ey i 1796 6.2
26 42.011 1,3-dithiolo[4,5-b]furan, tetrahydro-3a-methyl- PU% -3a- F 3k -1,3- Hi4C[4,5-b] e 1823 1.9
27 44149 thieno[3,2-b]thiophene WEW) IF[3,2-b] HEWy 1862 2.3
28 45.413 1,2-benzisothiazole 1,2- 7 FF S mEm 1885 3.3
29 45.926 ethanone, 1-(1H -pyrrol-2-yl)- 2- Tk 1894 4.3
30 53.901 5-thiazoleethanol, 4-methyl- 4- FA 3L -5- IEME 2, 5 > 1894 0.3
KT GC-MS SHrBEE AL IR Hl & H% A B IR R M Rk B4
Table 7 GC-MS analysis of flavor components in pork essence prepared with enzymatically oxidized fat
s fif (] /min (A PREFRERI AR5 i 1%
1 4.748 furan, 2-methyl- 2- F LRI < 940 15.9
2 5.273 2-butanone 2- T i < 940 1.9
3 6.433 furan, 2-ethyl- 2- ZHEWRIR 940 1.8
4 8.389 thiophene WEY 1010 1.6
5 8.956 cyclobutene, 2-propenylidene- 2- WINHHER T 45 1026 1.7
6 10.722 thiophene, 3-methyl- 3- HJE - gy 1073 3.7
7 14.694 3,4-dimethylthiophene 3,4- " H L ey 1167 0.9
8 15.999 1,3-diazine 1,3- g 1197 12
9 16.506 furan, 2-pentyl- 2- G HER IR 1208 3.2
10 18.307 3(2H)-furanone, dihydro-2-methyl- A -2- 3 -3(2H) M B 1247 3.4
11 23.547 pyrazine, 2-ethyl-6-methyl- 2- 2.3 -6- Lt gR 1364 0.3
12 23.847 4-(2-aminoethyl)pyridine 4- WEIE 1371 0.7
13 25.737 2-furfurylthiol 2- T ACHE IR 1415 8.5
14 26.522 acetic acid 7 1434 6.2
15 27.073 3-furaldehyde 3- B 1447 5.6
16 28.773 ethanone, 1-(2-furanyl)- 2- LT 1489 100
17 29.647 3(2H)-thiophenone, dihydro-2-methyl- A -2- A -3(2H) Ry F 1548 1.1
18 31574 2-furancarboxaldehyde, 5-methyl- 5- FEJE -2- e 1622 2.4
19 38.009 azulene 24 1727 0.7
20 44,335 5-methyl-2-thiophenecarboxaldehyde 5- F 3 -2- WEm; F i 1865 7.7
21 49.431 pyrrolidine-5-one, 2-[3-hydroxypropyl]- 2-(3-FR N HE)-2- L s e 1964 1.9
22 49.707 meta-methoxybenzenethiol 3- AR 1969 1
23 54,964 thieno[3,2-b]thiophene WEWY JF[3,2-b] HEWy > 1969 1
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