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Abstract: The effects of high pressure steam sterilization time (15, 20, 25, 30, 35 min) on the physicochemical indexes of flavor
substances, flavor substances and flavor substances were investigated. The results showed that the time of high-pressure steam sterilization has
no significant effect on the moisture, protein, lipid, pH and chloride of cold-eating rabbits. The salty taste had a significant effect. Compared with
unsterilized cold-eating rabbits, the taste activity value (TAV) of chloride was most similar to that when sterilized for 20 min. The content of total
free amino acids decreased significantly within 15~20 min, and then increased significantly. Glu is the main umami-flavored free amino acid of
cold-eating rabbits after sterilization; Lys is mainly sweet-flavored free amino acid; His is mainly bitter-flavored free amino acid. The equivalent
umami concentration (EUC) at 35 min is the highest, and the umami taste at 35 min is stronger than that of the unsterilized product. A total of 54
compounds in 10 categories were detected during the sterilization process. Compared with the characteristic flavor substances of unsterilized
cold-eating rabbits, there are differences in the types of characteristic volatile flavor substances and odor activity value (OAV). Except for the
corresponding increase in the OAV of (E,E)-2,4-decadienal and hexadecal, the rest are constantly decreasing. From the analysis of the degree of
reproduction of characteristic volatile wind odor substances, sterilization for 20 min is a better time to retain characteristic This provides a
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theoretical basis for the use of high pressure steam sterilization time in the industrial production of cold-eating rabbits.

Key words: cold-eating rabbit; room temperature storage; taste substance; volatile flavor substances; flavor substance
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Table 2 Content of free amino acids in rabbits fed cold in autoclave sterilization

A
4-%/(mg/100 g)
FAA  FE{#/(mg/100
i/ (mg/100 ) 0 min 15 min 20 min 25 min 30 min 35 min

Asp 100 46.56+0.20¢  49.44+037* 47304058  47.44+0.62°  46.99+091¢  48.56+0.06"
Glu 30 307.8540.65° 294.34+1.41° 280.55+2.17¢ 284.86+1.84° 280.82+1.33¢  305.03+2.85°
YUFAA 354.41+0.75° 343.78+0.74° 327.85+1.69¢ 332.30+2.43° 327.81+047% 353.59+2.71°
Thr 260 20.73+0.12¢  24.49+031*  23.07+0.49°  23.16£0.06°  22.4240.56°  23.5240.45"
Ser 150 17.8440.19¢  19.95£0.12*  18.92+0.66°  18.85+0.33°  18.84+0.15°  19.28+0.61°
Gly 130 18.71£0.16°  24.45+0.56°  21.41+£0.45°  21.09+0.14°  24.65+0.79°  27.78+0.50°
Ala 60 25.1940.55¢  29.55+047%  28.06+0.32%°  27.70+0.25°  28.99+0.70°  30.38+0.79%
Pro 300 57.14+0.04*  16.02+020¢  18.16+0.19°  19.68+0.39°  18.30£0.23°  20.47+0.18°
Lys 50 44.86+0.32°  60.73+£0.85°  57.53+0.50  58.33+0.77%  64.97£1.14°  68.24+0.22°
Val 40 23.604047  25.57+0.03  24.85:0.81  25.06£024  2526£038  25.71£0.30
SSFAA 184.50+0.85%  200.75£2.16° 192.00+3.47° 193.86+2.81° 203.44+1.29° 215.38+2.95

Cys - 1.37+0.02° 0.98+0.07° 0.84+0.534 0.88+0.68¢ 1.90+0.03* 1.10+0.02°
Met 30 12.53£0.10°  14.56+0.14*  13.85+0.56°  13.73£0.32°  13.76£0.11°  13.68+0.68"
Leu 190 36.53+0.51¢  43.9240.55*  41.65£039°  41.19+0.67°  41.56£0.35°  42.65+0.36"
Arg 50 28.80+0.34% 33712036  31.13£0.82°  31.00£0.08°  31.58£0.42°  32.56+0.71°
Tle 90 20.54+0.80°  24.48+0.14°  2327+0.77°  23.274032°  23.06+0.58°  23.68+0.25
Tyr 91 17.2940.15°  17.68+0.05*  16.74+0.51°  17.20£0.16*  16.77+0.24°  17.36+0.05
Phe 90 1627+0.18°  20.1120.71°  18.86£0.30°  18.50+0.52°  19.41£0.07*  19.93+0.14%
His 20 16.86+0.28°  41.07+0.83¢  40.55+0.44°  63.76+0.88"  54.12+0.43°  44.13+0.26°
YBFAA 150.09+1.33°  196.51+1.78° 186.90+1.95¢ 209.50+2.13* 202.16+2.60° 195.100.79°
TFAA 689.00+0.14°  741.04+4.07° 706.75+7.86% 735.66+8.10° 733.41+0.88°  764.07+5.42°
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3 BEAASKNETAZENERZHKRS =2
Table 3 The content of flavorful nucleotide in cold-eating rabbits in autoclave sterilization

MEE 2o A R/ (mg/100 g)
/(mg/100 g) 0 min 15 min 20 min 25 min 30 min 35 min

5-GMP & 12,5 2.5940.04°  1.95+0.03°  2.39+0.03°  2.00+£0.01°  2.57+0.04"  1.41+0.01¢
5IMP & 25 37.79+0.75°  36.59+0.46° 37.20+0.22° 34.86+0.58° 38.60+0.88" 39.59+0.71°
5-AMP  &f/4 50 35.58+0.54° 23.47+097° 24.10£2.36° 24.66+0.46° 24.09+0.37° 33.43+1.25°
5-ADP - 1.06£0.05¢  1.73+0.01°  1.7120.04°  1.62+0.02°  1.70£0.02°  1.79+0.03"

HX * - 6.14+0.03"  337+0.02°  3.41+0.02°  3.73+0.03°  3.15£0.04°  5.10+0.02°
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HEER. MR, AN TR R R 2RV KR
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35 min B} Asp 5 Glu =& &S558 456 MSG 1%
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Fig2 EUC value of rabbits fed cold in high pressure steam
sterilization
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Table 4 Analysis of characteristic flavor substances in the process of autoclave sterilization

- OAV
2 PR (ugke) RRE 15 min 20 min 25 min 30 min 35 min
ATHRBE 3 16.00
(EE)-2,4-% — 0.07 103529 63749 45839 587.14 506.00 997.68
+ B 0.91 48.41 83.22 117.63 133.62 130.52 94.91
AR 6 1864.11 57205 398.03 43451 693.37 202.49
(-)-4-75 o BE 130 1.53 1.00 0.61 0.79 0.67 0.48
¥z 2.1 15.4
KB 12 54.05 20.51 26.89 33.48 57.37 18.65
SR 15 72.79 34.65 33.75 38.33 40.00 25.80
4-TH A-2-F FA KB 0.75 92.67 48.91 61.54 77.44 77.45 57.40
T AN B 7 H 07 P S8 e i S g sl A e 4 3 2

TR, KA 6 Al 15~35 min 23 BRI
5.5\ 6. 6. 4 P HpHRNBEMS BRI, (£
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RIS PRI o A HE RS 2 b, LR IR
Befd Ml B PR B A o B ZE LA
HH PRI T R i 7 4 S B AN 0 SR AR B A = A
B I 9 B, PSRN SRR, R
FHVRFE XRYITE, SR o ) BB Ry TR
AL AW 2 — M Wi S8 AL B A AR 2% i s 1 7 2
AT e R AR TR A, Sl R Sk
N BRI, I R 5 R, K 4
Pl BRZE 10 FP, Bk2S2 Fh. B2 B 284 R A
A1 10 Fir.

PANZ T R R VUK B 15~35 min AT RFE
KRB OAV H15R 4 FvR. AR KR IR Sl
TERIRPFAR LG, REAEFE AP R R FP 2T OAV
EFEESR . KK PRI ERAE XRP N 9
B, KA 15 min B, REERERYIBTRC 2] 7 F,
20~35 min ¥R 6 i, 2 RA(-)-4- i BERE A K
BN TR, H OAV<I, WHANZ S TG A 5 1AE P L
BE&E= T

H# 4 TLLEH, FR(EE)-24-% a5/
BE KB AI I ZE K, OAV FEAHRIIGINAL, HAHRE
ARG, HIS/NFRKEEH OAV. X FARK
WA IZ G, K 2 G B AR T AT B A AT R
M, FEEEAMER®, BE2CO-4-HNETEA T
TRl — BRI, Rl ARFIEE R X
SA TR EE 74T, KTR 15~20 min A2EXRHIEA
WA I PR B PRI B 1] o

3.1 BEKEBEAER, Ko&gE. ZAKR. IR
Jii. pH JCHHREM . S5REIAT KE BRIz il AT L
8, 1E 15~20 min FIFRALFRRREONALL

32 EMWERRSIREE, 5ARKEKAIZ R
Eis, K 20 min I TAV 5 HE AL, SR
QAR S RPN . SR E IR & 35 min
KR Glu v WZ i) 5 2L S AR B 2 HE IR s
Lys /& FEH) 2RI R His &R R
WRREIR. EMZEERT, 5-IMP ) TAV>1, &%
WG R EFRYI T, SARKEN AL, SEGIn T
1.80 mg/100 g. % EUC, 35 min ff] EUC &5, N
18.68 g MSG/100 g. 454 MSG HIUEPRRIME (0.03
g/100 g) 3, Az 7&K R 15~35 min 135
(1) EUC {33 KT MSG [ RME, FA TR ERR
SRR, HAE 35 min B PEERR S 5T AR K1 A1)
P

3.3 MKBEERE AT 10 KK 54 Fiib &4, H
A 6 Fl, ERZE 2 B, BRSSO Fh, RS, B
F4Fh, RIS 10 B, BESE 2 B, M2 2 Fh, BE2E 4
PR AN 10 Fho R K B I IZ SRHIE XK T AR
b, RRAEHE R AR B R OAV fE IS fA1E 22
S o AR PRSI EIRFAE KRR O Fl, T KB 15
min i}, REE R 2) 7, 20~35 min A
6 Fe BR(EE)-2,4-28 “MlE 517N BERE K B I [A] [
K, OAV TEAHRIE AL, HARIMIEABEIK. F
b, MRRAESE KPR SR o T IR 2 b, KA
15~20 min A& X REE XUSRA T (1 DR B3 B AC A e 1)
34 ZREFTR, WHZRAEKE 20 min B, FrEILH
JRR BRI AR A R R R e s SR 2 I AR A
it

263



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.3

HH Ik

(1]

264

Zefu Wang, Zhifei He, Dong Zhang, et al. Using oxidation
kinetic models to predict the quality indices of rabbit meat
under different storage temperatures [J]. Meat Science, 2020,

162: 108042

Stachniuk Anna, Sumara Agata, Montowska Magdalena, et al.

LC-QTOF-MS identification of rabbit-specific peptides for
authenticating the species composition of meat products [J].
Food Chemistry, 2020, 329(prepublish): 127185

Marco Cullere, Antonella Dalle Zotte. Rabbit meat
production and consumption: state of knowledge and future
perspectives [J]. Meat Science, 2018, 143: 137-146

Katalin Szendrd, Eszter Szabo-Szentgroti, Orsolya Szigeti.
Consumers’ attitude to consumption of rabbit meat in eight
countries depending on the production method and its
purchase form [J]. Food, 2020, 9(5): 654

GB 5009.3-2016. 74 N\ I ANE [F ¢ AERTHRIA B %
e i A E AR R K I ELS]

GB 5009.3-2016. National Health and Family Planning
Commission of the People's Republic of China National
standard for Food Safety - determination of moisture in food
(S]

GB 5009.5-2016. 714 N I ANE [F ¢ PAERTHRIA B %
BRer Bl 2 A T R B T R B IELS]

GB 5009.5-2016. National Health and Family Planning
Commission of the People's Republic of China National
Standard for Food Safety - determination of protein in food
[S]

GB 5009.6-2016. 74 \ I ANE [F ¢ PAERTHRIA B %
B B 2 A T R B mh IR T R E S ]

GB 5009.6-2016. National Health and Family Planning
Commission of the People's Republic of China National
Standard for Food Safety - determination of fat in food [S]
GB 5009.44-2016. 714 N AN FH K DAEMTHIAE § %
A B s A SR HE B i TR A ES)

GB 5009.44-2016. National Health and Family Planning
Commission of the People's Republic of China National
Standard for Food Safety - determination of chloride in food
[S]

Zelin Duan,Yangen Zhou,Wenjuan Liu, et al. Variations in
flavor according to fish size in rainbow trout (Oncorhynchus
mykiss) [J]. Aquaculture, 2020, 526: 735398

GB/T 5009.6-2016. Determination of amino acids in foods

(S]

[11]

[14]

(18]

[19]

L3 o0 W G, AR T, 55 AR GUR NG I RHIEE AR R e b
[J]. 8 R, 2019,44(4):110-116

MA Jianrong, PAN Teng, WANG Zhenyu, et al. Analysis of
characteristic taste components of traditional char roast
mutton [J]. Food Science and Technology, 2019, 44(4):
110-116

Xing Tian, Zong Jun Li, Yu Zhou Chao, et al. Evaluation by
electronic tongue and headspace-GC-IMS analyses of the
flavor compounds in dry-cured pork with different salt
content [J]. Food Research International, 2020, 137: 109456
Guo Zengwang, Teng Fei, Huang Zhaoxian, et al. Effects of
material characteristics on the structural characteristics and
flavor substances retention of meat analogs [J]. Food
Hydrocolloids, 2020, 105: 105752

Chaojun He, Ziyong Li, Hongxia Liu, et al. Characterization
of the key aroma compounds in Semnostachya menglaensis
Tsui by gas chromatography-olfactometry, odor activity
values, aroma recombination, and omission analysis [J]. Food
Research International, 2019, 131: 108948

Wang Zehan, Xu Zhe, Sun Liming, et al. Dynamics of
microbial communities, texture and flavor in Suan zuo yu
during fermentation [J]. Food Chemistry, 2020, 332: 127364
R IbHT, 2 Dk SR AR, S8 AR AL WS LRI 5 Tuib SR
ANFPRA K> & B ] 0 WAk ##41%,2015,31(1):90-94
CHEN Linli, LI Xia, ZHANG Chunhui, et al. Determination
of moisture content in five kinds of meat by low field nuclear
magnetic resonance method [J]. Chinese Journal of
Analytical Science, 2015, 31(1): 90-94

AT A JE AL, TRV, A5 FE A A AL i it D AR AL L
Wt e [J]. IR 42,2017,31(2):57-63

ZHANG Zheqi, ZANG Mingwu, ZHANG Kaihua, et al.
Research progress on the mechanism of meat quality change
at home and abroad [J]. Meat Research, 2017, 31(2): 57-63
T, A R, 55 pHL (0 D SR AHE- =R 1
AL R[] 8 i RE,2017,8:137-146

HOU Li, LIANG Jingjing, ZHAO lJian, et al. Effect of pH
value on the formation of meat flavor in
"cysteine-xylose-glycine" system [J]. Food Science, 2017, 8:
137-146

AR e S FS 24 51 a0 A o RS PAY e 7
EELRIALAL )] H R R ,2017,42(2):80-83
ZHANG Yinliang, PANG Danyang, CAI Yaling.
Optimization and control of the change of free amino acids in

salted goose meat by uniform experiment [J]. China

Condiment, 2017, 42(2): 80-83



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.3

[20]

[22]

TR, 2R, S IURE, 55 SC A X A fh 21 PA APV
FERNE W J5R e B R R P B MR (], £ it ok RH,2020,
44(4):211-216

JI Huaifei, LI Ye, ZHANG Diya, et al. Effect of Maillard
reaction on volatile compounds and free amino acids in
enzymatic hydrolysate of tuna red meat [J]. Science and
Technology of Food Industry, 2020, 444(4): 211-216

B AR S T R R AR AR S U R A b A
A [D]. AL 5T H E AL AL AR, 2020

GE Qiangian. Changes of flavor nucleotide in pork and
preparation of inosinic acid matrix standard sample [D].
Beijing: Chinese Academy of Agricultural Sciences, 2020

R 2, 2 BT, 55 T [ A G -SSR R 7
W AN R e A P A P R B 3 (0] B E 97
2741%,2020,32(6):2831-2849

ZHU Qingyun, LI Yulin, TAN Liang, et al. Analysis of
volatile flavor components in yak meat from different

producing areas in Qinghai Province by headspace solid

[25]

phase microextraction combined with mass spectrometry [J].
Chinese Journal of Animal Nutrition, 2020, 32(6): 2831-2849
SRR, MR SO, R I, S5 D7 AR R AT o PO 0 8 4 P
HUBI[] B it FH2,2020,4:113-118

GUO Fengyu, CHEN Wenxue, CHEN Haiming, et al. Effect
of linalol on the antibacterial activity of Escherichia coli [J].
Modern Food Science and Technology, 2020, 4: 113-118
Flores M, Soler C, Aristoy M C, et al. Effect of brine
thawing/salting for time reduction in Spanish dry-cured ham
manufacturing on proteolysis and lipolysis during salting and
post-salting periods [J]. European Food Research and
Technology, 2006, 222(5-6): 509-515

o, SSER, R, S e SIS ORI R
RG], B it S A T0E,2015,41(4):174-179
WANG Qiangwei, SHI Xianzhen, WANG Hongxin, et al.
Analysis of volatile flavor compounds in fresh ginger, ginger
powder and ginger juice [J]. Food and Fermentation Industry,

2015, 41(4): 174-179

(E#%88 275 7O

(28]

[30]

[31]

Yu Z, Ping Z, Tian HL, et al. Insights into the aroma profile
in three kiwifruit varieties by HS-SPME-GC-MS and
GC-IMS coupled with DSA [J]. Food Analytical Methods,
2021, 14: 1033-1042

Jrad Z, Oussaief O, Zaidi S, et al. Co-fermentation process
strongly affect the nutritional, texture, syneresis, fatty acids
and aromatic compounds of dromedary UF-yogurt [J].
Journal of Food Science and Technology, 2020, 58(5):
1727-1739

Li Z, Si M, Ruo-bing L, et al. Evaluation of volatile
compounds during the fermentation process of yogurts by
streptococcus thermophilus based on odor activity value and
heat map analysis [J]. International Journal of Analytical
Chemistry, 2020, 2020: 3242854

e, 2 M AR SR AR RE ] 2R IR W% A R XU 18 7 4 4

[32]

[33]

[]. &Ik, 2018, 39(5):215-218

GAO Xin, LI Bo, MEI Jun. Analysis of volatile flavor
components of mulberry solidified yogurt [J]. Food Industry,
2018, 39(5): 215-218

T NAEET GC-MS VARIES LRI KR L) K
R HTI]. B AR, 2016, 36(4):77-81

GUI Qing, XUAN Xiao-feng. Analysis of flavor components
and fatty acid composition of centrifugal concentrated
coconut milk based on GC-MS method [J]. Tropical
Agricultural Sciences, 2016, 36(4): 77-81

B JORRAZ ) 22 2k S AERR W3 ) S T 72 (D))
AR TORAA, 2015

WEI Yue-yuan. The safety of hemp seed oil and its
South China

application in yogurt [D]. Guangzhou:

University of Technology, 2015

265



