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Abstract: In order to optimize the formula and explore the best sterilization conditions and storage
methods of shredded pork with garlic sauce, a single factor and orthogonal experiment with juice loss rate,
L*a*b* value, aerobic plate count, total volatile base nitrogen, pH, malondialdehyde determination com-
bined with sensory evaluation were used. Besides, the volatile flavor compounds were studied by HS-

SPME-GC x GC-MS and electronic nose. As a result, the optimized product formula (in terms of 100 grams
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of tenderloin) are as below: 20 g garlic, 4 g vinegar, 20 g pickled pepper, 8 g sugar and 1.2 g salt. The best

sterilization process is sterilizing with autoclave at 121 °C for 15 minutes. In addition, the storage period is

15 days at =18 °C. A total of 136 compounds were identified, including compounds with high content that

may importantly contribute to its “Yu Xiang” flavor: a-Curcumene, (E,E)-2,4-decadienal, (E)-2-hexenal,

(E)-2-octenal, (E)-2-decanal, 4-ethyl-2-methoxyphenol, 3-vinyl-3,6-dihydro-1, 2dithiain, diallyl disulfide,

diallyl sulfide, diallyl trisulfide. The results of this study provide a theoretical basis for the industrialized

production and flavor evaluation of shredded pork with garlic sauce.

Keywords: shredded pork with garlic sauce; sterilization process; convenient dishes; electronic

nose; comprehensive two-dimensional gas chromatography-mass spectrometry(GCxGC-MS)
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Fig. 1 The technology parameter of shredded pork with garlic sauce
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Fig. 2 Results of single factor experiment (a:Effect of garlic addition, b:Effect of vinegar addition, c:Effect of pickled pepper

addition , d:Effect of sugar addition, e:Effect of salt addition)
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Tab.3 The results of orthogonal test
K- - > < ° - r ¢ HE1F5
(i) (i) (JubR) Ohi) (Fhit) (=3) (z31)
1 1 1 1 1 1 1 1 82
2 1 2 2 2 2 2 2 67
3 1 3 3 3 3 3 3 73
4 2 1 1 2 2 3 3 69
5 2 2 2 3 3 1 1 65
6 2 3 3 1 1 2 2 70
7 3 1 2 1 3 2 3 65
8 3 2 3 2 1 3 1 61
9 3 3 1 3 2 1 2 62
10 1 1 3 3 2 2 1 77
11 1 2 1 1 3 3 2 80
12 1 3 2 2 1 1 3 65
13 2 1 2 3 1 3 2 65
14 2 2 3 1 2 1 3 72
15 2 3 1 2 3 2 1 72
16 3 1 3 2 3 1 2 71
17 3 2 1 3 1 2 3 60
18 3 3 2 1 2 3 1 64
Ky, 444 429 425 433 403 417 421
Ky 413 405 391 405 411 411 415
Ky 383 406 424 402 426 412 404
ky; 74.000 71.500 70.833 72.167 67.167 69.500 70.167
ki 68.833 67.500 65.167 67.500 68.500 68.500 69.167
ks; 63.833 67.667 70.667 67.000 71.000 68.667 67.333
R 10.167 4.000 5.667 5.167 3.833 1.000 2.833
F4 TR
Tab.4 Variance analysis of orthogonal test
S SRR 1 28775 df Yo7 FIH P
AGiR) 310.111 2 155.056 26.763%* <0.001
B(fif) 61.444 2 30.722 5.303* 0.040
CGHRD 124.778 2 62.389 10.768%** 0.007
DOHE) 97.444 2 48.722 8.410% 0.014
E(#h) 45.444 2 22.722 3.922 0.072
R 40.556 7 5.794
Bt 86102.000 18
BIER &It 679.778 17

a. R =0.940(H % J5R* = 0.855)

H: P<0.05U6 AR i 35K F-.
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Fig. 7 Changes of the total number of colonies and TVB-N
with time under different storage temperatures
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Fig. 8 Changes of L*,a*, b* value, juice loss rate, pH and MDA with time under different storage temperatures
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Tab. 5 Analytical results for GCxGC-MS identification of volatile compounds in shredded pork with garlic sauce
FF EY 2R 43 Fa i/ (pg/kg) PR 185
Ja2k
1 Bl CoHig 72.2267 1015
2 Fefie-B-IR M CioHyg 15.0633 1093
3 4-XUH[3.1.0]1E -2-H CioHpe 19.946 8 1093
4 Aeie-1-H 3E-5-(1-H BL 2R 5D I O CioHye 101.348 1 1120
5 3-SR HE-6-3F F HE-1- 3R 0 CioHy6 213.3981 1130
6 T CyoHyg 25.9280 1149
7 AB-SEPI AR CioHys 10.4536 1194
8 TR CioHyy 10.0885 1238
9 2,6,10-=F 3+ Uk Cy7Hs6 1.1057 1321
10 JRIER CiHyg 11.0925 1341
11 KF-(1-PR ) - 2R CyoHy, 2.9946 1358
12 Fpuke Cy4Hs 232154 1365
13 3-2.3E-1,4-C "8 CgHyy 17.4008 1414
14 RAYSH CieHay 9.238 1571
15 -4 G CisHy, 7.2755 1596
16 1-(1,5-Z H JE-4-O - 1-58) -4-H -1, 3-57 0 20 CysHyy 23.4746 1620
17 V-2 CysHyy 282928 1646
18 e CysHy, 191.6762 1649
19 o-F M CysHyy 189.9127 1649
20 B-LL 2 I CsHyy 773813 1656
21 o JE M CisHy, 71.8966 1673
22 o-Z WM CysHa, 102.1204 1693
23 B-fi 2K s CysHyy 102.8023 1693
24 (4)50)-1-1 Bk-4-(6- TP B P -5-4fi-2- W 56 FR O 0 CysHyy 2.8212 1807
[[E=S
1 JmE CsH,00 8.5006 926
2 i CeH,,0 6.338 1023
3 PR C,H,,0 19.4305 1116
4 J-2-EL s CeH,00 25.9280 1156
5 R CgH,c0 12.6718 1219
6 2- P C,H,,0 30.6467 1254
7 T CoH 50 13.2713 1323
8 5-CHE-1-BR 800 -1-HY CgH},0 10.9904 1340
9 -2 CgH,,0 28.0078 1355
10 S -4-T-Js CoH;40 11.218 1364
11 3-HERE CsH,0, 10.3325 1375
12 B CyoH,0 12.1325 1426
13 ARIEE C;HO 14.4218 1435
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BRs

LEMEFR ¥ it/ (pg/kg) PREHREL
-2 Js s CoH ;O 34.1287 1456
JL-2-38 N CyoH ;50 45.7546 1563
-3, 7- — 1 Bk-2,6-F It CyoH;60 83.6989 1596
+ C,H,,0 3.4866 1632
JR-3,7-ZF 3k-2,6-2F TGRS CyoH;60 163.778 1 1642
2- i Cy1Hy0 42.8773 1666
(J,)I)-2,4-3& —Jass CoH,;c0 70.929 1672
(J2,J2)-2,4-58 —Ifi CyoH;0 181.8111 1716
AT CoH 40, 3.1264 1730
2 TR C,H,,0 31111 1771
(BJ2)-2.4-F — Rk I C1,Hy0 42927 1817
N5i-4,5- B4 46 - [ -2- 55 CyoH60, 32,2648 1891
3-HURHR P CgHg0, 6.2453 1898
MR PR CoH;0 3.9912 1914
+ C,5H360 18.7267 2043
3 5E-2- T C,Hg0, 45.3833 1229
6- 1 J-5- B -2 CgH,,0 8.1319 1268
2~ C;H,,0 103.614 1 1525
4-F1H2 4 6-FF B -1-TR CgH O 15.5703 1544
2-+ = C3Hy0 3.0977 1730
1245158 )5¢-6,10- il CyoH,40, 3.1346 1813
2-FRE AR CyoH 1,0 10.972 1884
KO C,H;s0 4.4299 1899
2-+ C,5H;00 13.8647 1934
T B 75 T CyoH,40 42472 1941
- 1- FP XU 34 4562, 10- CH 60, 25.1637 2031
473 CsH,00, 30.9013 1746
VR CgH 40, 13.6279 1952
g7 C¢H50, 32.7396 2022
TR CoH, 50, 43672 2050
B CgHg0, 220.7303 2281
IR =T Tig CoH,505 2.0817 1477
F R b TR C,;H,50, 23.6195 1612
WML TR C,0H;40, 16.0840 1652
10-F A fg i Y i C13Ha60, 3.0977 1727
FARERR LR Cy,H50, 27.8513 1768
o- T H-y-T INTR CgH, 40, 73011 1806

12-F 3+ = iR H R C,5H;00, 09711 1926
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Hks
5 &2 R ¥ it/ (pg/kg) PRE TR
8 PR LR LT C6H3,0, 0.9610 1968
9 AR Y R C,7H340, 19.8625 2124
10 T HERR TR C14H300, 17.3344 2128
11 FFHRR 2 BE Cy5H360, 3.4876 2166
12 10-/\ iR Y iR C1oH360, 2.0626 2335
13 7,10\ IERR N R C,oH3,0, 4.6542 2376
14 X AR B PR R S T C 5Hy605 6.1274 2415
15 T b R R CpHy0, 8.1933 2453
16 I PR R P CyH360, 0.9610 2467
1 i C,HsO 82.8377 906
2 175 CsH,,0 33.4542 1199
3 2-JEEE CH,0 4.4789 1260
4 1 J5-3- CgH,60 7.7921 1378
5 [2-F -2-(4- FR -3 LR PR 9 1- HY C, Hy0 3.1726 1438
6 2- -l CoH,0 26.4712 1447
7 LA4-T C4H,00, 8.8131 1456
8 J CyoH,50 10.6648 1468
9 2,3-T B C4H,40, 35.0223 1486
10 Zeliel,2-8 C3H;0, 11.7206 1498
11 A-ilt CyoH,50 5.9767 1525
12 BL-2-: 051 CgH O 2.8212 1531
13 HEmE CsHgO, 2.1275 1560
14 2-—MEE C,,H,,0 12.5653 1639
15 =i CyoH00 12.3098 1675
16 X 317 ), 8- -2 CyoH,60 0.9712 1733
17 HAER: CyoH,50 18.4725 1747
18 BB CeH,,0 17.3648 1795
19 70 S e -2 CeH,,0, 3.3416 1842
20 A C,H,0 29.6687 1869
21 REAL AU CysHy0 3.9907 1937
22 A Cy5Hy60 2.1355 1972
23 B WAV i C,6H3,0 15.2068 2062
24 2-(H U AL 2 CyH340, 6.3044 2326
S
1 4- L HE-2- AR Ry CoH;,0, 8.4705 1906
2 2-FP UL -5 - TN - 20 B Ty CyoH,,0, 10.9717 2030
3 4- LK T CgH ;0 7.6485 2034
4 SRR T C11H,40, 8.2379 2050
5 ST CyoH,,0, 14.0576 2194
1 et CyoH,50 3.7174 1145




%3 B IR A T P 2 5 (S T 2R B R MU i 43 B 33
Hks
=2 L&Y AR 43k Frit/(pg/ke) TREREL
2 TR T 2 Rk C16H3405 13.9514 2484
F A S I E Y
1 BRAL P C,HgS 71.6499 836
2 TSR 8 S CeH (S 8.1299 1072
3 2-1E JEHE K e CoH,,0 22.0242 1154
4 S-ARER[4.1.0.0(2,4) 1Bk CeHsS 2.0726 1170
5 S TR PP — C,HsS, 7.2452 1199
6 2- LR HEEWY CeHgS 2.0611 1218
7 TR C,H,S; 27704 1296
8 ZHEE C,HgN, 138.3006 1369
9 3-HG AL C,Hg0S 2.0825 1369
10 IR CeHy0S, 148.7142 1396
11 - TR R D 0 B ek CeH 1S, 20.8502 1402
12 JI5 s CgHoN, 10.3382 1408
13 3E-1,2-mk C3H,S, 6.715 1432
14 PP B R k= i ik C,HgS;s 48244 1499
15 5S-G R Dy C,H;sN; 46153 1569
16 3-HFE-350-1,2- C4HqS, 52176 1632
17 3-2fdk-1,2- AR O 40 C¢HgS, 155.5186 1635
18 TR = B CeHi0S; 8.503 1689
19 A-J TR HE A T gk CyoH,0 39.6429 1723
20 5-H3E-1,2,3- 1 — C;H,N,S 5.1929 1733
21 2- LI Hk-45-1,3- Wy CsHgS, 30.7068 1733
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