5143 55 16 1] B 2 4 o iR A A Vol. 14 No. 16
2023 4 8 f Journal of Food Safety and Quality Aug. , 2023

A% Ferne! FEeL BRER! KA, Ak Y
(1. IEF Tl R SRR T 2B, BRI 412007; 2. KIDEEBESENAEARA R, Kb 410600)

W OE: BM TR R b X R T RS R AR O A g R e B PPN . ik DR EEXS R P XA,
W XA 4°CR L FE TP 0 pH . #4& HJE £ & (total volatile base nitrogen, TVB-N)H . B 75 &1 44 (total viable
count, TVC)FURE T EHEARIET TR, AHr XS PIAE 4°CI st A% rh g e 2 AR AR . 3838 B it
% BB HTIE AN B TR S L2 e G ik, KOS N P 2 T B TEM AR 0 E BT 0T, RS
SEFEPPNAREAY, GG Gl 2 oot AR G PPN AT R I, RO PIAE 4°CYR AR IF T IR A
0~2 d M, 3~5 d HHEHEEE, 6~8 d WIEW ., SR TREE T T X M PRI ARG A rPoRT R B KA GBI oY 4
HEPRI AR, Ry HAth R 2 B s A o i FETE R A A R RIS S R S, IR B T R IR SR
IEVEB o
REEIR): NG M A RPN R AR RPN Y

Development of a freshness evaluation model and quality changes in
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ABSTRACT: Objective To analyze freshness evaluation indexes for refrigerated chicken breast and construct a
freshness evaluation model. Methods The freshness characteristics of chicken breasts were analyzed during storage
at 4°C by testing pH, total volatile base nitrogen (TVB-N) value, total viable count (TVC) and sensory score, which

were commonly used for freshness and quality evaluation of meat products. By utilizing multivariate statistical
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techniques, including principal component analysis, hierarchical cluster analysis and discriminant analysis, the data

from various freshness evaluation indices of chicken breast was analyzed and a freshness evaluation model was

built. Results Through the utilization of multivariate statistical analysis and a freshness evaluation model, it was

determined that chicken breast stored at 4°C remained fresh for up to 2 days, maintained moderate freshness for

3-5 days, and experienced spoilage after 6-8 days. Conclusion The findings can serve as a theoretical foundation

for investigating the freshness of chicken breast during storage, and offer implications for constructing freshness

assessment models for other meat products during storage, thereby contributing to the reduction of food waste and

foodborne illnesses.
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A w]); FSH-2A S (CF M TAZRESZ A #RT); S1-M81 /)
RUESEALOUBH B BR 2 ]); PRX400D 18 I35 7546 (T
PRSI A FR 2 wHl); BCD-216STPT /R vk A (i /R 4
[1); DSX-280B 75 # 73 K i # (1 Fi 2 R Y7 2R,
X-rite 530 A 224X (3 H & A 2w o
1.3 XA
13,1 BBt T A0 1) 6 e 3 52 B

OB XS M P YT B IN SRR (100 g5 g), AR
B IR IR IREE£(14.8 cmx22.7 emx7.6 cm)HH, - EREEIRCA R
CARARGEN, AE B ZN 15000430% cm’/ (m?24 h-0.1 MPa),



154

B dn 2 4 R R I A 4R

F 14

B ACHRF P RATF . B 1 o BURE IR 2% 00 AR SCF5 45,
FEANEURE RS 3 AUBE S, BRIES BRI 3 EAT .
132 ARRMHHERGME

% GB 5009.228—2016¢ &b & EFARME &
PERMEFR A E ) b i ot 00 0 g4
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AR R R LL T R T . RRIRIR TSR [ IS, HFAR
B8, RN 37°CH; 5% 48 ho MG A LA
YT LA (CFU/R) 3R
1.3.5 REFRH,GME

R 6 AT PR A SR T PEMN/NAL, TR
M 22w, Sext /N B AT RS I o 2 P /NG A B X
B RSEATHT 43, RPN S RO EERE . 38 1 e ine iy Y
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Table 1 Sensory score of chilled chicken breast
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9 (5.62£0.21) mg/100 g, W %5 1 d ) TVB-N {H N
(8.29+0.49) mg/100 g, /NTF 10 mg/100 g, X ULHARE S & fih

H; ZENRCHAZE 2~4 d, FES G TVB-NEAS/NF 15 mg/100 g,
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FEC T XSGR A Y pH 2 BUSCREALIS B A a3, XS R A 4]
f pH & 5.95+0.02, FEMFIAMES 1~2 d, H pH TR, X
J2 R URE s 0 S e e 2B T FLIRR LA — B MR AR AT 401
AR TR VE Y I, FRAR T A9 Y g pHE ), 22 SR ek
Pyt EAE A IR RO VE R, IS PIAE LAY pH ZB18
fil. N PY AR 5 3~7 d, pH 2218 FTF, 45 6 d 19l
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S FH TS PR P 2 L R A0 A . SR LAt 5 R
EH,
213 HHELHEE

6 DA A S T £ T BB T 2 5 I MO U E )
FOBCREDY i) I, e as B R AR D, S
KARGIE /NS 43 SR, B ¥4 SECERT [ (R 34, S
PrRGH B, R A AR A, 5 S R B AR A,
A FEURETHER Y X8 YRR RN E] (4°C)Y TVC 7%
B2 2 iR, GB 16869—2005 { fif . & =ik ) i,
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SRR TE] B34 0, XS PIRE TR TVC RELA ETHAEE
TEWFRAEE 6 d, VXS A i) TVC {EM(6.6+0.3) Ig CFU/g,
R T AR IR R T B R RRAE, X REAXG M A O 4
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Te SR HA N XS e PR R4 T IRCE TR A, BB YR (R A, 3
IR PR K AR T B35 B T R (P<0.05) . FIARET, A9 AIER
BRI EA IR . R RMRE, HAiA 3SR A
HIMS AR, JOHABSTIR . FEREEE 6 d, AP R L PG LD
o, % EIR S8R E H U BE, 3R Ok g R R,
T RSN B 2R E M, AT EH.
2.1.5 &FTWL

0358 SR T 2 0 W TR o P ) ER AR AR, AT LAY
Wi 3 2 0 W 3K P o G i PR T ¥4 U B (] 1Y £ 9
(L. a". b2tk 3 Froc. Bl (]l A3 m, 19
AL BG L (8 P D) S 8 KR Wi/ o ¥4 3o v O3 T 30
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SR b PR 4 T 0T 5 B BB RE n, D T R EE R D), 2 R
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LIER AL, LA B A A S e A rp o AR G € 2 A BT
G ) A 4 @Bl RS [ A S, S i s
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FIgE AP ser A A L&, R a s el
SEA TLET B 11 5 A8 R (0 i R R LT 2R 1108 b
Pk 1o i A A S PR R B, DI 3 S T XS
PR 2% 1T 1) B 2R P AR R A L R R e A K AL SRR,
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Table 2 Physical and chemical indexes of chicken breast during refrigeration conditions

Y BRI 1] /d TVB-N/(mg/100 g) pH TVC/(lg CFU/g) JBE TR
0 5.62+0.21° 5.95+0.02° 3.5+0.1° 5.00+0.00¢
1 8.29+0.49" 5.83+0.05" 3.9+0.2° 4.58+0.23"
2 9.09+0.66° 5.71£0.06 4.4+0.2° 4.25+0.32°
3 11.81+0.81° 6.01£0.03" 4.940.3° 4.08+0.49°
4 14.61+0.99¢ 6.14+0.07° 5.1+0.3¢ 3.95+0.67°
5 16.081.18° 6.22+0.05° 5.5+0.2¢ 3.29+0.71°
6 19.22+1.23° 6.32+0.08° 6.6£0.3° 2.92£0.29°
7 20.87+1.31¢ 6.34+0.07¢ 7.3£0.4° 2.27+0.36°
8 24.26+1.27" 6.39+0.06° 8.6+0.28 1.18+0.13*

T Rl =8 AR PR IR 22 57 B35 (P<0.05), TIAl.
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Table 3 Variations in color of chicken breast during
refrigerated storage at 4°C

Y IRl /d @'{%:Eﬂc .

a b
0 49.01+0.74° 0.1240.02° 8.01+0.10°
1 51.54+0.58" 0.25+0.04° 8.97+0.14°
2 53.71£0.56° 0.37+0.06° 9.85+0.46°
3 56.13£0.75° 0.53+0.18° 10.84+0.24°
4 49.24+0.35¢ 0.62+0.31° 11.27£0.17°
5 48.78+0.99° 0.93+0.24¢ 11.98+0.36°
6 47.23+0.26° 0.97+0.28¢ 12.94+0.71°
7 47.08+0.86° 0.91+0.15¢ 12.22+0.28°
8 47.98+0.76° 0.85+0.23¢ 12.83+0.41¢

2.2 SRS RN A2 P ETEEE E R O KT MNIRR
BE
221 AT R 5G4 IR 1 B AT

FIFH PCA X AS [R5 5 P 1) ¥4 JC X6 PR 0T 128 A DG )
BB YIS FR(TVB-N, pH, TVC. BYETEIMNIHAT T 4047
(1, mE L AH, —FRS T ZETTIRE R 92.4%,
B ERT T ETRIRR A 6.3%, WA TR 2B
Tk RN 98.7%. NI, BRI 325040 7T LI 2
AR T A (A8 B o AR I 9 [R] A AR T], 2 JXS PR
RTINS R 34 50 d 5 1 dAISE 2 d RN —4; 56
3d, FA4dME SAdRIN—4; Hod. 55 7d M 8d X
O3 R o B T e TR 114 354 I i 1) Bk =2 T 1) 2 5
B RS K . AR GB 2707—2016 Fl GB 16869—2005
HAE, HEEA TR E AR TVB-N{E R H 15 mg/100 g VL&
A EE NI TVC<61g CFU/g. T4 6 d XA TVB-N
HIEH TAREE A E 25, Bt 6~8 d AT 443 4 i 1K
20 o MR HE A A P ) JR R MR AR AN GE & PCA, KA N
PIREA Y J B B (5 0~2 d) . HRE BT EERE (55 3~5 )RS
W (55 6~8 d)o

BT PCA EXI 4 BB S 4 R B i i, HH B T v
BE B 20 A WA AR AZ I I 0L, BRI E, PCA X3 5k
AF S A /IN O A 5 BB B 7 A — o R, PR e S
— 25 By JH A ASE SR Tk Dl 8 T 3Rk 1A RS PR i
A OG5 1 A M A R £ 8 U 2R
222 AT ERRBESH 6 A B W3 & E 57

FIF HCA ik, DA Jkhst o] f SR 25 5, S AS R0
FHCEST 5] T ¥ 9 A IR Y B i JB 3R AR (TVB-N. pH. TVC.
TR PEAT 0T, S RINE 2 BRI R . A
FES AT BRI 20 R 325, B0 d. 28 1 dFNEE 2d MER—2; &8
3d. FA4dMESANE R, F6d. FT7IdMESJ
NER =, 90 MRER A S AR RL AR IR, HCA HYHE
%N 94.4%, [FEF, RHE HCA Fl GB 2707—2016, ¥

RS TR (74 A 58 85 AT B 43 O B B L (0~2 ). R 6 4%
(3~5 d). JEMR(6~8 d)o MIEE KT 5B, FraFesm
BEor R AT B S (0~5 d)FE I (6~8 d), Horp 3 MRS
K43 551%, HCA BITERT N 96.7%. HItk, #id HCA 4%
BRI, WALE 4°CT i EHERENIN 5 d, ZFERT
T 2 4z AU .
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Fig.1 PCA diagram of quality attribute indexes of refrigerated
chicken during storage

2.2.3 X F Fisher H| 5| 547 64 5388 10 # 88 5 H

WL LDA XY F8AG PR i i A G o bk S 1k iR A T 4y
Br, B YEIEARAY Wilk’s Lambda 55/, 60 i &
J& PEH AR Z A7 7R B B 1 GE 3T 2 25 5+ (P<0.05), % 4
A PN DA I i S M A b 1 T i S AR S e B R B
FriEfk) .

it LDA S5 R ATHI(E 3), ¥ 0 P i it i m] 3
Gy R 3 AN B R R R RS I 0 R 1 R 2
) TTERZE 5 0 98.65%F01 1.35% NIl 3 Fhal LR B,
JEE ST G A A R DO A T S, R R AR B R,
2 H H0 1) v BT R AR 5 DO L ) S S A R R
IR

SEA PR 43 BT 45 T, VA IR PR 78 AN [R50 P A

itk 5 AR AW T 38 5 (2)~(4) B i 8 0 A RS A3 4 )
F 56=28.578T+842.902P+179.304C—284.347G-3592.804 (2)
F penn=32.196T+887.53P+188.482C+301.888G—4017.427 (3)
F 5u=35.388T+919.952P+200.877C+317.989G-4403.879 (4)
Hrh, G MREIESN, CH TVC (Ig CEU/g), PN pH, T H
TVB-N 18 (mg/100 g).

IR 0 5300 o 5L 30 4 SRS A ) B B 25 SR 3R 5. 18
0.1 12 d ARSI A B, AR 73255 95.2%, T
AR A3 2550 100.0%; ¥ 3~5 d FRE S 1 511 Ay v 2 7 6
AP 95.0%, TINAE /230 90.0%; 27 6~8 d
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Fig.2 HCA diagram of quality attribute index of refrigerated chicken during storage
FRRE Al P T, AR 728 94.7%, TRINAR 732K % a PR
% 90.9%. IR, IS 5B SIRAT TS O 1A AS [ e . L .
y \ N "™ S A 2F
CH i PP RERT I IO Jr 2, AR R HE A 95.0%, T R o FMA ©
A N
MBI A 93.6%. DAL, 35S LDA F5HE RO A fa XA Lo
N 4. O R s AL Y ] B ST A%
JESHABETY , AT ST X6 A i P A S RS 4 ) e B : A° - ~ i
o) Xa i X
FHZ AU Aol o o 40" °
et A 4o A A A o
%4 BTNRGAFRRR MRS AR B R R & o NNRL i
Table 4 Typical discriminant function coefficient of freshness Ed Aﬁf‘ OO ‘: o 4 e 5
based on quality attribute index of refrigerated chicken N 4 6°"a R
A
BRI 2F °
5t
1 2
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
TVB-N 0.618 —0.2672 8-7-6-54-32-10123456789
pH 7.00 —6.413 PRIZN1 (98.65%)
TVC 1.949 1.249
. Fig.3 LDA dlagram of quallty attrlbute indexes of refrlgerated
o ~73.286 39.882 chicken during storage
R5 FIRRB YOG AR EEE
Table 5 Discriminant function to distinguish the freshness of refrigerated chicken
. AR Bk
HA
i THESHTE Y =87 IrE % Hrlit hEEHEE B =S I3 1%
0~2d 20 1 0 21 95.2 9 0 0 9 100.0
3~5d 0 19 1 20 95.0 0 9 1 10 90.0
6~8d 0 1 18 19 94.7 0 1 10 11 90.9
Bt 20 21 19 60 95.0 9 10 11 30 93.6
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(TVB-N. pH. TVCO)HURETF4r . 15K A T AR 1
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