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Resear ch progress on analysis of chicken meat quality traits using
near-infrared spectroscopy

JANG Hong-Zhe, WANG Wei", YANG Yi, CHU Xuan, ZHAO Xin
(College of Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: The chicken production and consumption are growing year by year worldwide, and the major concern
for consumers has been focused on the quality traits of chicken meat. As a kind of non-destructive, fast,
environmental and real -time detection technique, near-infrared spectroscopy (NIRS) has developed rapidly into a new
method used in food analysis at present. In meat industry, the great potentia has also been shown in analysis and
application, and several present studies have been conducted to investigate the feasibility in chicken meat quality
detection in recent years. The quantitative analysis of color, pH value, water-holding capacity, shear force and
chemical composition, qualitative analysis of different animal sources, origin traceability and quality grading, and
other researches related to chicken meat quality detection by near-infrared spectroscopy were introduced in the paper.
The research status of chicken meat quality traits detected by near-infrared spectroscopy was summarized, which
could provide references for the related researchers. Also, the future development and application trend of

near-infrared spectroscopy in chicken quality detection were prospected based on the analysis and summarization.
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SEXG AR SRR A T, JFAEILEERE EX NIRS BS80S
P i S IFE 5 T T R B
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AL il P9 200 € 2 B 65 25 1 2 8 e AR Z IR, 2
A R AU RE I B AR bR 2 — o A BB R 2t ULA
2| AR 4 I (| AR 4= 1 Ed1) Rl R a1 S el (Tl
PRI T B SRRl R b, PR 5 DR R A B K
Fo VI S A PR L€ 11y T 2 e e R A )
CIE L*(Z2J), a*(LLEE)F b*(GEE)MME. A5,
Chroma #l Hue angle {24 CIE a* #l b* (R4 18, 5 A 5k
B AR M R NIRS F0 X P A ) B30 €2 7 £ 744
MR A5 S0 R LR 1.

F 1 i 154 NIRS FUNB R & A L2
Tablel Publications of prediction of color traits of chicken meat using NIRSin recent 15 years

MRMERS X bz

Eizgan FEan L B b B 5 ¥ Bk RIRZ RPD 275 3CHR
L* 193 350~1800 nm Log(1/R) PLSR Ry, =0.69 1.40 [12]
a* 193 350~1800 nm Log(1/R) PLSR R.,=0.88 2.14 [12]
b* 193 350~1800 nm Log(1/R) PLSR R, =0.93 2.82 [12]
L* 144 400~1850 nm Log(1/R) PLSR R2=0.94 1.76 [13]
a* 144 400~1850 nm Log(1/R) PLSR R?=0.38 1.27 [13]
b* 144 400~1850 nm Log(L/R) PLSR R?=0.80 1.47 [13]

. 425, 456, 568, 1140, 2 _
L 85 1396, 1875 nm Log(/R) PLSR R?2=0.62 / [14]
L* 214 400~2500 nm SNV+Smooth PLSR sz =0.73 1.94 [15]
a* 214 400~2500 nm SNV +Smooth PLSR sz =0.81 2.21 [15]
b* 214 400~2500 nm SNV +Smooth PLSR sz =0.73 1.85 [15]
Chroma 214 400~2500 nm D1+SNV PLSR sz =0.72 1.81 [15]
Hue angle 214 400~2500 nm M SC+Smooth PLSR R, =0.80 2.07 [15]

408, 440, 500, 608, 2

% , 440, 500, ) _
L 158 1250, 1378 nm Log(1/R) PLSR R, =0.89 3.06 [16]

" 432, 576, 608, 1494, 2 _
a 158 1992 rm Log(/R) PLSR R2=0.72 2.40 [16]

. 440, 540, 608, 1052, 2_
b 158 1378, 1525, 1866 nm Log(L/R) PLSR R,2=0.80 2.40 [16]
Chroma 158 440, 968, 1042, 1158, Log(L/R) PLSR R,2=0.62 2.50 [16]

1508, 1878 nm

¥: SNV: standard normal variate, #rifEIEZAZEHAKLIE; smooth: “F-##4b3; D1: 1st-order derivative, —Pir 544t 2; MSC: multiplicative
scatter correction, £ JCHUI 1 IE; PLSR: partial |east squares regression, fific/) Bl
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mi R R/ | R BRI R T8 A% 45 R R s A O
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- B0A A pH 19 3 2857281k o T pH L1256 38 30 A 9 U
AR L AR ST BRI A B pH (L HEF TR A
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E B Y AMIFFE S5 SR DL 3% 2, AR gE R R NIRS X F pH
{ELI T 25 5 0T LA 2, (AT $E T2 [l
23 #HKkAh

F#7K 71 (water-holding capacity) J&: 45 A il LA 41 4 7
ZFN S VE IR RERS LR FE K 23 RE F1, X IRl A8 7 B XL
IR A5k 1) T A PO, K 7 0 55 T R A P A T
T2 S A P AR LR P PR R R IR S R, SRS T
HEREBPRRZ I B R E RS

Liu 2R 4238 14 400~1800 nm B5¢i%, I kT
X ZE AR, TINEDE RECH 0.49, RPD 2y 1.02,
Samuel ML R EIREAE A RK SR, BRI 4 K
440, 556, 580. 1384 nm FE 7 TN AR I ALY, Yo R
BT LAAF] 0.72, SR, Tejerina 22O i 55 e B HE 4 22 1
SEE Y ZECAA 0.39. De Marchi 20257 T 28 E 1%k
R SEGRA I T AT A T, 28 B UEAH 2 R 0.70
1 0.59, 4EHLA ik — 44 . Barbin £ ] 400~2500
nm A8 A YT 2T AN TG YR MR G, 45 R R T
Tk E RO 0.68, RPD 2 1.8, YL AP FH 76 B 5 H1 R 10
IKAMR AR Rk 1 FATE &, 7E 400~1800 nm i B i
B4 IX 8] i de /N 3¢ [|] U % (synergic interval partial least
squares regression, SiPLSR) il HB5 % ok 73 & 43 kb, i
AR RBORE] 0.71. 45 1, NIRS 7EXS A 157K 7 Fit £
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JECET PR O 745 LA BT AE A A 80 1 LAY Ghazali
A 23 T R R AT UL NIRS(622~1005 nm)Zk4 PCR
T A A B U0 S Al A, Rk SR A A O 2R B
i 0.46, De Marchi 2575 51|58 SURGIE TR AS P 55 47) 1 4%
2 0.27. Cheatrman' i 3 21 40 5z 565 /6% 7500 57 42 305 P
BIYIiME, B8guE ZEE 0.60 245 . W NIRS Fii 35
BT U] 1 (T B A Rl — 24 8, Tl — A
BHLS A e g i R, R R B T S H R,
DA v e R o 26
25 LERS

A R A K ARG O B FR 5, R o
W, A TR AR T T RIR T & o 2Kas s
B, RS A 2R i A TG oA 7 L i
ZLANERG A A2 A 0 R AN TR R B A, IR 2R
FIIR . BB WG . K5 DL BOIR 43 3 Bl JLAE IR 5T 5 22 BB W PR
JIEL ] B2 4T NIRS AR T AT i i s A 929, %
3HATLIFA H, NIRS $ AN 3G A A2 o I . 2K 1R
BRI 45 BB, X Rg e . IR [ e ) T 2
ZESEER, WK . TR AT A, R s

3 ELAIMIARELR D LKE M SR

31 EIKIERIELES

Yo AN R 3 ok U PR 1A 7 S5 300 A6 R T 2 A5 A
Fk, MR IIGAAAE, TR A DU T 38 R A St
A S AT REYE . Cozzolino Z5%%745 T 400~2500
nm 3B T Y EUE AN [F SRR A G REAR (46 I8 IA . 100
B A4S 140 AR ) RDEIE RS, SR T
43t (principal components analysis, PCA)%5 4 PLSR & 57 E
PR LT, 45 5L 7R A AR ) TE A 05 T 85%. ZSLiY,

%2 NIRSTUMIGHE pH &RLC2
Table2 Publications of prediction of pH of chicken meat using NIRS

FE a5 B WEEFE BT HHSEIPE R RIRP AR 43 Hr iR 22 RPD EZPUN
193 350~1800 nm Log(L/R) PLSR Roy=0.71 1.42 [12]
144 400~1850 nm Log(L/R) PLSR RZ=091 1.14 [13]
85 440, 556, 580, 1384 nm Log(L/R) PLSR 2=0.67 / [14]
71 1100~2498 nm Detrend MPLSR R2=0.67 / [18]
158 440, 526, 576, 670, 902, 970, Log(1/R) PLSR R2=0.67 2.30 [16]

1076,1390, 1694 nm,

1: MPLSR: modified partial least squares regression, 15 iF fii fic /> — 3 [A] )
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Table3 Publications of prediction of chemical components of chicken meat using NIRS
b P BUEK AERL sy TOCUEREC HXIAPIEE g
RIR? RPD

Rg i 241 400~2498 nm SNV+D2 MPLSR R?=0.93 0.26 [27]
J& Wiy 30 850~1050 nm MSC iPLS R=0.946/0.952 / [28]
HE s 78 400~1800 nm SNV SiPLS R,=0.77 / [21]
g Wi 148 400~2500 nm MSC+D2+Norris PLSR R,=0.991 / [29]
g Wi 39 1308~2388 nm D1 GLM R,*=0.97 / [30]
Hg Wi 120 1445~2348 nm Reflectance MLR R,?=0.83 / [20]
REZE 69 1100~2498 nm Detrend MPLS R«>=0.99 / [18]
Sl 120 1445~2348 nm Reflectance MLR R*=0.76 / [20]
HEAR 30 850~1050 nm MSC iPLS R=0.978/0.963 / [28]
Sl 148 400~2500 nm MSC+D2+Norris PLSR R,=0.989 / [29]
HAEA 243 400~2498 nm SNV+D2 MPLSR R?=0.85 0.44 [27]
AN 70 1100~2498 nm SNV +Detrend MPLS Rx’=0.91 / [18]
Koy 148 400~2500 nm MSC+D2+Norris PLSR R,=0.980 / [29]
K5y 109 400~2498 nm DerivativestMSC PLSR R,2=0.95 4.87 [31]
KAy 237 400~2498 nm SNV+D2 MPLSR R?=0.65 0.57 [27]
K5y 120 1445~2348 nm Reflectance MLR R/2=0.46 / [20]
RSy 69 1100~2498 nm SNV +Detrend MPLS 2=0.05 / [18]
ML FIRR V5 R 105 850~1050 nm MSC MPLS Rcv2=0.90 4.86 [32]
Lok =gy 214 1100~1830 nm SNV+D1 MPLSR R.?=0.06 1.17 [33]
SRR 144 400~2498 nm MSC MPLSR R.2=0.97 55 [34]
SR R 200 400~2500 nm Log (1/R) PLSR R*>0.8 / [35]
JIH [ st 67 1100~2498 nm SNV +Detrend MPLS Rx’=0.34 / [18]
JIFL ] e 294 1100~1799 nm 5FPe G PLSR R,=0.812 2.84 [36]
AL 109 400~2498 nm DerivativestMSC PLSR R,2=0.82 4.47 [31]
T 120 1445~2348 nm Reflectance MLR R/*=0.54 / [20]
WU R 86 1000~2500 nm SNV PLSR R,’=0.83 / [37]

:: D2: 2nd-order derivative, 44 F; GLM: general linear model, |~ LR MAR; MLR: multiple linear regression, £ 04k : [H1 14

Alfar 2558 7 900~1500 nm B F NIRS 454 SVM 43
RPN TH. . SGRERAER, SR A AR R
IRF T 86.67%. 4 M ZE R AR T XY A AN A F) 400~2500
nm- LLEREE B A H R T B A A sh R A A, R R B
JNZ 3 434 (partial least squares discriminant analysis,
PLS-DA)#&E 7 | FIRLAY, ] 5] A 2 1) 35 100%. 7] LIE
NIRS HARFE B4k U5 A 2B 1) T LS T AR 41 40 1)
&, RS NHE

32 MLy =iz

AT RIS P R T A AN [ S R AT . AR ST
MG AL, MRS T NIRS %51 AA PIXS . 5T
AR XY T A7, BIFEER R AL 97.7%, S48
LA EE T R NIRS S8 BIXS 77 M B AT 471, o 6 K
YIS 5 ANHL XS P LR S B AT LA E] 100%.
T SR AR NIRS 454 B AT 08 1 A i
AT, R T 5 R R 05 100%. PS5t 15
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A7 3G AR A A T LT AN, S BT I
PCA i X% R4 T 7= H B, SR 51 9 MR R 1T 15 90%~95%.
LA H, B NIRS X AS ] b ik = 0 36 R 5 5] (A 4
ARG
33 FZXY

XG5 PR i SO 1 25 5 K] o 2 LA S A S 0 5 O Tl
A LK AN ) 5 B R0 X85 PR A 5 R4 25, R T AT s
Bowker 2157 ] VISINIRS $A,  LIHHE K2 v 5 T4 14 P
X6 g PR R IR R 2, X6 PR AR K 0 R AR A T AR R R 4y
T, 455K VisINIRS X i fief 4 i 1A i S 23 40 RS %
AIIK 74%~92%, ¥ VR8I HERG 2R R 79%~86%., 1
Ji PR A J3 S £ 5k s (woodlen breast, WB) S —Fift A A X8 [A]
AR, SRR AR E M, IR S T2, T
P AR, wold ZEIE5E T 10 F NIRS #E1T 76 4
WB K505 A AT 74, IR AR AT LAGA 51 100%, Bl R
U1 5 I

4 Hibrmm

PR, WA —28 NIRS b H T A 5 ST AS [R) 77 1 1)
BF5E. Hawkins 5 USBFFE T 30 g G 0 I s 0 AR ) 3 5 4
AAMETER 225, ZBGRTEMGIEE B 255,
AFENLE R NIRS 28PN 25 5B 8 . 765 —TF
751, Hawkins Z:9F] I NIRS & B[R] 228 B ] F 22811
XSMPY, HEZ M E AR R aE 2R, FRdEiE
T NIRS i A W XS R & 11 54028k J T B T A 54
Xy 40 A NIRS 4545 PLSR HHRE 7 B B0iE T 46 XS
TR I A 2 SR A il AT Pk, &5 SR AR AR ) T I8
SEPRIELE A R BT 1% 0.98. Grau 25U NIRS i 41,
BRI DB R RE, DL Ky (SR AEH L RE, KA /R T
WA B0 3k 0.89, NIRS JR B B AFRY TR GE J1 .

5 B B

W 2 X% P i e A R B T, 2 T S A ARG I R
K HEXE P bt A B S 35, SE B IA) i BRI E B3 4,
DR TH A IR 5 b A P B A A B, 200 RS
A HT S AT 0] AR SCERR T IR NS 20 4RI 2041
T BT AR AN P it JSRGE I T B 1 B LIRSS, A4
@ pH (E Ao o 4558 AN 7 RIS LA S AN [R] 3
PRIty 530 ot o 3t 345 E AR I D TS, B NIRS
BORME PR . Teit, SEi . PR — IR 2 7 A
PR, U BEAETEXG A o T RIS 2 50RAT T T2 1k
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BTN SR SRR RIANIR], ARG R A A B X IR 75 R
5 AN DA 0 A58 TR RS2 ), A TR BRI A 285 2R 2 S
BER . TR, NIRS BT 2S5 HLEALE | ERAL BT |

GG SF BORBEA TR AT, i 4 i S RS K L
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