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Abstract: Selecting an appropriate post-mortem span to let broiler carcass experience conditioning is of great importance to the quality of
broiler processed product. Instrumental analysis methods and sensory evaluation were applied to investigate the effects of different post-mortem
conditioning span on eating quality of soft-boiled chicken, so as to provide credible data and theory for future industrial production of soft-boiled
chicken. In this experiment, spotted-brown broilers from same specification were slaughtered and divided into three groups depend on their
different post-mortem span (1 h, 2 h and 3 h), then boiled to produce soft-boiled chicken under factory conditions. The skin color, pH, texture,
volatile flavor compound and sensory quality of these chicken were evaluated, then principal component analysis (PCA) was carried out to
explain the interrelationships between instrumentanalyzed indexes and sensory evaluation scores, also interrelationships in the instrument
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analyzed indexes themselves. The results of volatile flavor compound from GC-IMS analysis were subject to PCAto illuminate the variation of
volatile flavor compound among soft-boiled chicken from different groups. Results show significant differences (p<0.05) in skincolor (L":
73.24~76.47,b": 29.73~37.05), texture and relative content of volatile flavor compound of thesesoft-boiled chicken. Moreover, compared with
the two groups with short post-mortem span, the longer post-mortem span group shows better results in sensory evaluation (71.00~85.50) and in
this experiment can provide theoretical basis for industrial practice and quality improvement of soft-boiled chicken.

relative content of volatile flavor compound. The variation of each product quality index among different post-mortem span that are expounded
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volatile flavor substances on the plane of PC1 and PC2
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Fig.6 Distribution of individuals from different treatment
groups on the plane of PC1 and PC2
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Fig.8 (a) The variable correlation plot on plane of PC1 and PC2;
(b) The distribution of variables over principal components

5L A Groups
A e J5-1h
b " . ®  AF2h
_ A 4 = ¥%J5-3h
3\: 0 : * —
&
~ L]
a1
R A [ ]
ﬁ [ ]
Ho2f
° L]
'3 C 1 1 1 r 1 1
3 2 1 0 1 2
F RS (33.3%)

&7 FESEILEAMATE PG F0 PC2 S _EHYSFR
Fig.8 Distribution of individuals from different treatment

groups on the plane of PC1 and PC2

0 Tk A [R] 52 S B T 174 35 80 R XS 1A 1) 1 D)3
BT IR B VP S B JHiAe s pH A2 R U4 o il
SE, BATHIR T BEERS 7E LR 7] S J I T A L i o)
7= R IR, R BERIIAE S R URE
PERE KR RIR R (A8 Ak b o S8 3 55 M R
TEMRRE T T UIRG R R R KR A S AE AN ) 5 J ) T
RSN, S5 R RTSE S RIZE 2 h AT 3 h

(I OIS E R EAR T 52 JRITE DN 1 h BIREA
SEE MR E VR AR, TR DX R K
TR AE 7 SRR E VR, TR B R m
PATRE VAN T Rk, BedRis SR E
3 (K155 28 AT RE -5 X 08 TSR ) S PRI XS 1) A
s EHADGAIRARNEA K. BEsh, BURHTABUAE
FERAIF) I PE T e 2 52 )5 -3 h BB R
B IR . SLIRA RS 1 AT B A
RO, A& A S I 18] A BESR T A DIAS™ if i
Jot, AR EIAI BT AN USR] R 4 R [ e AR
s AEINFEE— SR TT PING B T A 1 i i
JRFIRENE, ATh 7 SE S SR I TRV P B Ak — il
RIAFE, IEACE UGBS 52 S IR HIFE 2 h BLE
ENANEEIT 4 ho SEER A RARGT s S R 3 it =5 S B 1)
RISELS, XS EPE . pH E -5 R ISR E T B 2
BRI EB Ll e Bl A A sy, Rz
JE FCPISGRIN A R o B A2 1 5 7 b B
RO 5550

[1] Ward M, Inouye A. Demand for Poultry Booms as
Consumers Remain Wary of African Swine Fever in Pork [R].
United States of America, United States Department of
Agriculture:2019

[2] WARD M, JR E M. China-Peoples Republic of Poultry and
Products Annual No Plucks About It-Poultry Expanding in
China [R]. United States of America, United States
Department of Agriculture:2019

[3] JIANG S Q, GOU Z Y, LIN X J, et al. Effects of dietary
tryptophan levels on performance and biochemical variables
of plasma and intestinal mucosa in yellow-feathered broiler
breeders [J]. Journal of Animal Physiology and Animal
Nutrition, 2018, 102(1): e387-¢394

[4]  ZR4K5 SN, E PR, S5 AEEANA SR AL B 1 UINS £
A TOML A R EA R A S AL R S i 0], B Tl
$£,2018,39(21):15-21,28
LI Ji-hao, HUANG Ming-yuan, WANG Hu-hu, et al. Effect
of hot fresh and chilling treatment on eating quality,
ultrastructure and in vitro digestibility of soft-boiled chicken
[J]. Science and Technology of Food Industry, 2018, 39(21):
15-21,28

(5] VPRSI Wb, 0 OO0, 55 SRR AT RS IR A2 S ) 552 11 b
X £ FH b B RS2 IR [J]. PRI R 9¢,2019,33(7):56-60
XU Meng-shan, YAO Yuan, SUN Jing-xin, et al. Effects of

cold storage time of yellow-feathered broiler carcass on

177



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

(11]

[12]

178

eating quality of chinesestir-fried chicken from Mengshan [J].
Meat Research, 2019, 33(7): 56-60

TRUELL R ESE e RS S5 AN [F) RN PR B R o A S X
BRI HT[)] W IE RO ,2019,58(21):137-140

LI Wei-hong, GAO Ya-qin, YANG Xiao-ling, et al. Analysis
of amino acid quality and flavor of different chicken breeds
[J]. Hubei Agricultural Sciences, 2019, 58(21): 137-140

JBCZE BT SR R 15 R 4 5 R S PRG3R T Rl
WEFE[D]. B AL B A AR #,2018

QI Jun. Study on flavor formation of soup based on the
interaction between structural protein and flavor compounds
during stewing yellow-feathered chickens [D]. Nanjing:
Nanjing Agricultural University, 2018

TENG Yue, BI De-hua, GUO Xiao-can, et al. Contact
reductions from live poultry market closures limit the
epidemic of human infections with H7N9 influenza [J].
Journal of Infection, 2018, 76(3): 295-304

2Rk S AN RIS R A= X0 AT DR B B P B R A
FU[D]. i aL R ARML R A#,2018

LI Ji-hao. Studies on the eating quality of soft-boiled chicken

made from hot fresh, chilled and frozen chicken [D]. Nanjing:

Nanjing Agricultural University, 2018

Sentandreu M A, Coulis G, Ouali A. Role of muscle
endopeptidases and their inhibitors in meat tenderness [J].
Trends in Food Science & Technology, 2002, 13(12):
400-421

X RO R 5 J5 XS DA il s AR A T R P A R T
[D].F 5 R A, 2016

ZHAO-Liang. The role of calpain in postmortem chicken
meat quality changes [D]. Nanjing: Nanjing Agricultural
University, 2016

IR ANE] b PR PR A R it A 2 L AT 7T (D). 7
R R, 2011

SONG Yu. The comparative study of the characteristics in
different breeds of chicken during postmortem aging [D].
Nanjing: Nanjing Agricultural University, 2011

ZHOU Chang-yu, WANG Chong, CAI lJia-hui, et al
Evaluating the effect of protein modifications and water
distribution on bitterness and adhesiveness of Jinhua ham [J].
Food Chemistry, 2019, 293: 103-111

Writl, R G, £ 1Rz, 58 2 T UM e ik A it &
TSI P RIS I]. o 2741, 2019,19(7):221-226
CHEN Tong, WU Zhi-yuan, WANG Zheng-yun, et al.
Identification of meat species by gas chromatography-ion

mobility spectrometryand chemometrics [J]. Journal of

[15]

[16]

[21]

[22]

Chinese Institute of Food Science and Technology, 2019,
19(7): 221-226

LE S, JOSSE J, HUSSON F. FactoMineR: A package for
multivariate analysis [J]. Journal of Statistical Software, 2008,
25(1): 1-18

Kassambara a, Mundt F. factoextra: Extract and Visualize the
Results of Multivariate Data Analyses [M]. STHDA
(http://www.sthda.com), Alboukadel Kassambara, 2017

JEE ST, 5 i BSARE FE R NS RHAIL i BT BRI 20 (D). 4
PR 52,2019

QU Wen-na. Effect of postmortem ageing on the formationof
characteristic quality of braised chicken [D]. Jinzhou: Bohai
University, 2019

REGE,FROR R, 55 5 5 L R P AR A B A
AL K2 P[] i A,2008,10:136-139

WU Ju-qin, LI Chun-bao, ZHOU Guang-hong, et al.
Changes of meat color and tenderness of chilled beef and
pork during postmortem aging [J]. Food Science, 2008, 10:
136-139

W 58 RO, 2R TR, B S JE T B AR 25 2 A AL T
ARABI]. EHIHE,2019,33(9):53-58

XIAO Xiong, HOU Cheng-li, LI Xin, et al. Changes in eating
quality of lamb during postmortem storage [J]. Meat
Research, 2019, 33(9): 53-58

Ramanathan R, Mafi G G Yoder L, et al. Chapter
5-Biochemical changes of postmortem meat during the aging
process and strategies to improve the meat quality [G]/
Biswas A K, Mandal P K. Meat Quality Analysis. Academic
Press, 2020: 67-80

Alvarenga T I R C, Hopkins D L, Ramos E M, et al.
Ageing-freezing/thaw process affects blooming time and
myoglobin forms of lamb meat during retail display [J]. Meat
Science, 2019, 153: 19-25

LI Gui-xia, LI Zheng, LI Xin, et al. Postmortem ageing
influences the thawed meat quality of frozen lamb loins [J].
Food Chemistry, 2019, 275: 105-112

Sirri F, Petracci M, Bianchi M, et al. Survey of skin
pigmentation of yellow-skinned broiler chickens1 [J]. Poultry
Science, 2010, 89(7): 1556-1561

Bhat Z F, Morton J D, Mason S L, et al. Role of calpain
system in meat tenderness: A review [J]. Food Science and
Human Wellness, 2018, 7(3): 196-204

CHEN Lin, FENG Xian-chao, ZHANG Ying-yang, et al.
Effects of ultrasonic processing on caspase-3, calpain

expression and myofibrillar structure of chicken during



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

[26]

[29]

post-mortem ageing [J]. Food Chemistry, 2015, 177: 280-287
Biswas A K, Tandon S, Beura C K. Identification of different
domains of calpain and calpastatin from chicken blood and
their role in post-mortem aging of meat during holding at
refrigeration temperatures [J]. Food Chemistry, 2016, 200:
315-321

Ouali A. Sensory quality of meat as affected by muscle
biochemistry and modern technologies [G] / FIEMS L O,
Cottyn B G, Demeyer D 1. Animal Biotechnology and the
Quality of Meat Production. Elsevier, 1991: 85-105
Kuttappan V A, Gunsaulis V B, Mauromoustakos A, et al.
Effect of pre-and post-marination aging on meat quality
attributes of early deboned (2 h postmortem) broiler breast
fillets [J]. Poultry Science, 2016, 95(11): 2690-2695

ZHANG Mu-han, WANG Dao-ying, HUANG Wei, et al.
Apoptosis  during postmortem conditioning and its
relationship to duck meat quality [J]. Food Chemistry, 2013,
138(1): 96-100

El-senousey H K, WANG Wei-wei, WANG Yi-bing, et al.
Dietary metabolizable energy responses in yellow-feathered
broiler chickens from 29 to 56 d [J]. Journal of Applied
Poultry Research, 2019, 28(4): 974-981

2k 5 BT, IR R, S5 AN RIS AR RS S D)% XU
FRIZIAL] A% AR 2741,2019,12:2392-2404

[32]

[33]

[34]

LI Ji-hao, HUANG Ming-yuan, WANG Hu-hu, et al. Flavor
of soft-boiled chicken made from hot fresh, chilled and
frozen chicken [J]. Journal of Nuclear Agricultural Sciences,
2019, 12: 2392-2404

Van Ba H, Amna T, Hwang 1. Significant influence of
particular unsaturated fatty acids and pH on the volatile
compounds in meat-like model systems [J]. Meat Science,
2013, 94(4): 480-488

ZHANG Man, CHEN Xiao, Hayat K, et al. Characterization
of odor-active compounds of chicken broth and improved
flavor by thermal modulation in electrical stewpots [J]. Food
Research International, 2018, 109: 72-81

Martin-gémez A, Arroyo-manzanares N, Rodriguez-estévez
V, et al. Use of a non-destructive sampling method for
characterization of Iberian cured ham breed and feeding
regime using GC-IMS [J]. Meat Science, 2019, 152: 146-154
Chmiel M, Roszko M, Haé-szymanczuk E, et al. Time
evolution of microbiological quality and content of volatile
compounds in chicken fillets packed using various techniques
and stored under different conditions [J]. Poultry Science,
2020, 99(2): 1107-1116

Jayasena D, Ahn D U, Nam K, et al. Flavour chemistry of
chicken meat: A review [J]. Asian Australasian Journal of

Animal Sciences, 2013, 26: 732-742

(EFEE 136 T

[24]

[25]

FARSE, H 9558, RIS 55 ) RO Sk 2 By i AT PR
T B AR, 2012,33(1):20-24

WANG Jun-liang, XIAO Su-yao, CHEN Yun-jiao, et al.
Antioxidant activity of polyphenol extracts from leaves of
E.grandisxE.urophylla Guanglin no.9 [J]. Food Science and
Technology, 2012, 33(1): 20-24

ZHANG Yan-xin, DU Wei, ZHANG Xue-wen, et al.
Antioxidant activity and the potential for
cholesterol - lowering of phenolic extract of Morus alba,
Morus multicaulis, and Morus laevigata leaves from Yunnan

(China) [J]. Journal of Food Biochemistry, 2017, 41(1):

[26]

[27]

¢12339

SR FEIE R B DRINE, S5 AN R b e B AR ) L S AL
AT [J]HE R TR 4R (H AR BHAR),2020,52(1):70-76
PENG Cheng, XUE Hai-jun, CHANG Xiao-xiao, et al. The
quality and antioxidant capacity of fruit juice of different
Wampee cultivars [J]. Journal of South China Normal
University (Natural Science Edition), 2020, 52(1): 70-76

DU Guo-rong, LI Ming-jun, MA Feng-wang, et al
Antioxidant capacity and the relationship with polyphenol and
Vitamin C in Actinidia fruits [J]. Food Chemistry, 2009,

113(2): 557-562

179



