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Abstract: The feasibility of amino acids content analysis was studied for determination of the geographical origin of goat meat. The
contents of 17 amino acids were detected in 50 hydrolyzed goat meat samples from five regions of Yunnan Province. By using analysis of
variance (ANOVA), principal component analysis (PCA); cluster analysis (CA), K Nearest Neighbor (KNN) analysis and Artificial Neural
Networks (ANN). The results showed that, except Cys, the amino acids contents were all different in the samples from different places.
Especifically, all the amino acids contents besides Ala and Pro were the highest inthe samples from Luoping area, while Ala and M et were the
highest amino acid in those from Shilin area. And the content of Pro was the highest in those from Lijiang area and Kunming area. The Kunming
and Longling samples had lower amino acids contents than the other samples , and these samples from the two sources showed significant
differences (P<<0.05) in Glu, Phe, Lys, Arg and Pro contents.. PCA and CA classified the samples into different categories, which was almost
consistent to the geographical origin. The KNN accuracy with cross-validation test reached 78.58% in Kunming samples, 100% in Lijiang
samples 100% in Shilin samples as well as 93.48% in all samples. ANN provided the best results in classifying geographical origin, showing
100% accuracy in-samples from Kunming, Lijiang and Shilin. Therefore, it is feasible to determine the geographical origin of goat meat by the
amino acids content analysis.
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Table 1 Hydrolysis amino acids content of goat meat

i E
AR — -
| i\ T Bl 7 -F ok
Asp 1.0240.08° 1.2540.10° 1.09+0.04° 1.60-0.06° 1.0640.01°
Thr 0.5340.06" 0.600.05° 0.5140.07" 0.8540.012 0.5440.03"
Ser 0.4240.05 0.5040.03° 0.3540.08° 0.7640.03% 0.3840.03°
HTH
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ELER
Glu 1.7640.21° 1.9640.45°
Gly 0.55+0.06° 0.6440.03"
Ala 0.7440.09° 0.78+0.06°
Cys 0.1020.02 0.1240.03
Val 0.6740.08° 0.6940.07°
Met 0.2940.06" 0.2020.10°
lle 0.6640.09° 0.6640.08°
Leu 1.1020.12° 1.0820.10°
Tyr 0.4040.04° 0.4240.05°
Phe 0.5240.05¢ 0.5940.12%¢
Lys 1.1840.11° 1.2240.12°
His 0.430.04° 0.45+0.06"
Arg 0.7840.06° 0.88+0.06™
Pro 0.2240.02° 0.3940.04°

1.6440.15° 3.0540.20° 1.7540.02°
0.58+0.07™ 0.8940.06° 0.4940.04°
0.70+40.06° 1.1040.13° 1.86+0.01°
0.2140.29 0.21+0.00 0.1640.02
0.6440.03° 0.9140.02° 0.6840.04°
0.2640.05° 0.5540.02° 0.5940.02°
0.6640.05° 0.9020.01° 0.6940.03°
1.1040.10° 1.55+40.04? 1.3040.01°
0.3740.04° 0.6840.04° 0.5940.02°
0.6740.06™ 0.930.03° 0.8040.03°
0.7640.04° 1.7140.03? 1.28+0.04°
0.410.03" 0.5940.01° 0.3940.04"
1.02+0.07° 1.2320.01° 0.95:40.05°
0.0340.01° 0.0240.002° | 0.0220.004°

E: P RF FAE L FL(P<0.05).
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Fig.1 Scatter plot of the first 3 principal components
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Table 2 The eigenvectors and cumulative contribution of

variance of the first 3 principal components

A AR 2R
2 3
Asp 0844  0.232 -0.317
Thr 0930  0.242 -0.066
Ser 0832  0.410 0.021
Glu 0818  0.176 0.016
Gly 0823 0216 -0.355
Ala 0526  -0.466 0.503
Val 0891  0.105 -0.014
Met 0510  -0.625 0.473
lle 0890  -0.079 -0.074
Leu 0907  -0.254 0.049
Tyr 0844  -0.213 0.360
Phe 0710  -0.530 -0.206
Lys 0710 0423 0.508
His 0814  0.246 -0.067
Arg 0522  -0.419 -0.643
Pro -0.043  0.893 0.216
7 ET#REM 57608 16154  10.064
2t R#R A% 57608 73762  83.826
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Fig.2 Dendrogram of cluster analysis
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Table 3 Cross-validation resultsof using 3 nearest neighbor

] MM AR Ay R EHE HER(EHRFE)
o B B T px 3 Total/%
29 11(78.58%) 0 3(21.41%)  11(78.58%)
T 0 12(100%) O 12(100%)
& 0 0  20(100%) 20(100%)
HEESFE  23.92%  26.09%  50% 93.48%
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Table 4 Discriminating results of ANN model

IR A 4
P Observed

i 164 2WE 3Ry EHE
1 B 12 0 0 100.0%

. 2 Wi 0 5 0 100.0%
%% " ’
3 29 0 0. 12 | 100.0%
HSa > £ 41.4% 17.2% 41.4% 100.0%
1 &4 2 0 0  100.0%

. e A .09
L 0 7 0  100.0%
3% 0 0 8 100.0%

HHE YN 11.8% 41.2% 47.1% 100.0%
A TRIRKIPEIAS, MR B SRS
16, Q4% LI IX K28 A FIm A AN 34T, DR SRl 52
Bt AR RO AR SR, I s Bk,
() AR DA v ZZ RIS R] AR 26 A —
g DY, HEAFE R, NIRRTl
REIE N2 A AR AT, AEAE AT — AN XSV AR AT
ARG, TR SRR, R Bl AR E AR
WER, VMR AR KB U HERE R/, TP
FIHCAHAF (Rt TR AL IXTT BEAE RERS X HIEAT P 1 5
BN EERA . IR 5% TR b SR bR PR &
B RIRE ST — R JRIR I, NS RIHERIN 25 R,
i ARG R 57 i R RS 2, SR AR
BRI FNZ, EMFEMMT, Brrhibes
e PR WIREOLEE, I, 78 SEhRR A i
FHRELL LR R X s R AR B H TS A B
B, ZRHRAREE G ARG AR, XA
TP RMTAFAERS), PRI, WA SHE IR bR
gy, DMERSEHL.

3 g

AN = b L2 PR it /K AR R 1 B A AL
SRR AT K e ARkt %), R,
FRBHAAF =1, FiFh SR s5R—8, BRE T
L BRSSP R RS RS 100%5E 425025, T R
5 AR IRE U A S, AR, RN
93.48% . RS IRE Sl TRUERD, RIHTA
TR L5, a0 R bR, IRV = R




M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

BEAT VO, 25 AIE RO 100%, SR BRI T K
AR o U I R IR 15 X AL ) ) 2
FIAT IR, SRR S m] DM 9= AT U FDR s 2

I

WHEAFE P F R IR & &, NG 22

BIAMHT, AT RO PR AT SR o
HE bk

[1]

(3]

[4]

5]

[6]

[7]

(8]

(9]

Sepulveda WS, MazaMT, Mantecon AR. Factors associated
with the purchase of designation of origin lamb meat [J].
M eat Sci., 2010, 85(1): 167-173

Sofos JN. Challenges to meat safety in the 21st century[J].
M eat Sci., 2008, 78(1-2): 3-13

TN, TRV B0 A B 55 T ) TC R A SO SR AL
TR HAR[I]. 40k THE 74 2012,28(17):237-243

Sun Shumin, Guo Boli, Wei Yimin, e al. Geographical
origin traceabilty of lamb based on mineral element
fingerprints [J]. Transactions of the Chinese Society of
Agricultural Engineering, 2012, 28(17):237-243

FINEUBL ST B 7 B 55 AL AN 1 RS0 T 72 A
HBUR R P16 506553 4T, 2011, 31(4):937-941
Sun Shumin, Guo Boli,Wei Yimin, et al. Application of Near
Spectral
Traceability [J]. Spectroscopy and Spectral Analysis, 2011,
31(4):937-941

Sun S, Guo B, Wei Y, et al. Classification of geographical

Fingemprint Technique in Lamb mea origin

origins and prediction of 813C and 815N values of lamb meat
by near infrared reflectance specroscopy [J]. Food Chem:
2012,135(2):508-514

Sacco D, Brescia MA, Buccolieri. A, e al. Geographical
origin and breed discrimination of Apulian-lamb meat
samples
determinations [J]. Meat Sci., 2005, 71(3): 542-548

Véaquez JF, Pé&ez T, Urefa F, et al. Dom figuez A. Pradtical

by means of analytical and spectroscopic

application of DNA fingerprinting to trace beef [J]. J Food
Prot., 2004, 67(5): 972979

Keckes J, Trifkovi¢ J, Andri¢ F, et al. Amino acids profile of
Serbian unifloral honeys. [NCBI]. 2013 Apr 19http ://mawvw.
ncbi.nlm.nih.gov/pubmed

SRR, S A, ST B R 5 B A i A e T e S

[10]

[11]

[12]

(23]

[14]

[15]

[16]

H[I]. & A Bl 5T 5 7Tk ,2011,32(5):9-12

ZHang Ying, ZHang Jian, SHi Shen. Diferentiation of Merlot
Grape Base Liquors According to RegiOn Based on their
Amino Acid Content [J]. Food Research And Developmen,
2011, 32(5): 9-12

Xu W, Song Q, Li D, et al. Discrimination of the production
season of Chinese green tea by chemical analysis in
combination with supervised pattern recognition [J]. J Agric
Food Chem., 2012, 18; 60(28): 7064-7070

Alc&ar A, Ballesteros O, Jurado JM, ¢t al. Differentiation of
green, white, black, Oolong, and Pu-erh teas according to
their free amino acids content [J]. J Agric Food Chem., 2007,
55(15): 5960-5965

AR, R, K AR, 5837 7 TR TR BT P i e
T2 i ST P A2 A AR [J] 4R MMl 7% 27 4, 2012,28(17) 244-
252

Chen Lin, Chen Jian, Zhang Yinggen, et al. Variations in free
amino acid fingerprints during quality formation of fresh
scent-flavor Oolong tea: [J]. Transactions of the Chinese
Society of Agricultural Engineering, 2012, 28(17): 244-252
Pedro L Fernandez-Ca™ ceres, Mari'a J Marti'n, Femando
Pablos, et al. Differentiation of Tea (Camellia sinensis)
Varieties and Their Geographical Origin According to their
Metal Content [J]. J. Agric. Food Chem, 2001, 49: 4775-4779
BRIRAE, BRI 2 AR R A5 B R PR REEIDIR ST 5]
i B U I, 2008,3:23-25

Hong qiong-hua, Yuan yueyun, li wei-juan, et al.
Deveiopment status and prospecs of sheep industry in
Yunnan [J]. Yunnan Journal of animal science and veterinary
madivine, 2008, 3: 23-25

Montowska M, Pospiech E. Is authentication of regional and
traditional food made of meat possible? [J]. Crit Rev Food
Sci Nutr. 2012; 52(6): 475-487

Xu L, Ye ZH, Yan SM, et al. Combining local wavelength
information and ensemble learning to enhance the specificity
of class modeling techniques: Identification of food
geographical origins and adulteration [J]. Anal Chim Ada,

2012,19;754:31-38

2792


http://www.ncbi.nlm.nih.gov/pubmed?term=Sep%A8%B2lveda%20WS%5bAuthor%5d&cauthor=true&cauthor_uid=20374881
http://www.ncbi.nlm.nih.gov/pubmed?term=Maza%20MT%5bAuthor%5d&cauthor=true&cauthor_uid=20374881
http://www.ncbi.nlm.nih.gov/pubmed?term=Mantec%A8%AEn%20AR%5bAuthor%5d&cauthor=true&cauthor_uid=20374881
http://www.ncbi.nlm.nih.gov/pubmed?term=Sofos%20JN%5bAuthor%5d&cauthor=true&cauthor_uid=22062090
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20S%5bAuthor%5d&cauthor=true&cauthor_uid=22868121
http://www.ncbi.nlm.nih.gov/pubmed?term=Guo%20B%5bAuthor%5d&cauthor=true&cauthor_uid=22868121
http://www.ncbi.nlm.nih.gov/pubmed?term=Wei%20Y%5bAuthor%5d&cauthor=true&cauthor_uid=22868121
http://www.ncbi.nlm.nih.gov/pubmed?term=Fan%20M%5bAuthor%5d&cauthor=true&cauthor_uid=22868121
http://www.ncbi.nlm.nih.gov/pubmed?term=Sacco%20D%5bAuthor%5d&cauthor=true&cauthor_uid=22060931
http://www.ncbi.nlm.nih.gov/pubmed?term=Brescia%20MA%5bAuthor%5d&cauthor=true&cauthor_uid=22060931
http://www.ncbi.nlm.nih.gov/pubmed?term=Buccolieri%20A%5bAuthor%5d&cauthor=true&cauthor_uid=22060931
http://www.ncbi.nlm.nih.gov/pubmed?term=Caputi%20Jambrenghi%20A%5bAuthor%5d&cauthor=true&cauthor_uid=22060931
http://www.ncbi.nlm.nih.gov/pubmed?term=V%A8%A2zquez%20JF%5bAuthor%5d&cauthor=true&cauthor_uid=15151236
http://www.ncbi.nlm.nih.gov/pubmed?term=P%A8%A6rez%20T%5bAuthor%5d&cauthor=true&cauthor_uid=15151236
http://www.ncbi.nlm.nih.gov/pubmed?term=Ure?a%20F%5bAuthor%5d&cauthor=true&cauthor_uid=15151236
http://www.ncbi.nlm.nih.gov/pubmed?term=Dom%A8%AAnguez%20A%5bAuthor%5d&cauthor=true&cauthor_uid=15151236
http://www.ncbi.nlm.nih.gov/pubmed?term=Ke?ke?%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23606039
http://www.ncbi.nlm.nih.gov/pubmed?term=Trifkovi?%20J%5bAuthor%5d&cauthor=true&cauthor_uid=23606039
http://www.ncbi.nlm.nih.gov/pubmed?term=Andri?%20F%5bAuthor%5d&cauthor=true&cauthor_uid=23606039
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20W%5bAuthor%5d&cauthor=true&cauthor_uid=22720840
http://www.ncbi.nlm.nih.gov/pubmed?term=Song%20Q%5bAuthor%5d&cauthor=true&cauthor_uid=22720840
http://www.ncbi.nlm.nih.gov/pubmed?term=Li%20D%5bAuthor%5d&cauthor=true&cauthor_uid=22720840
http://www.ncbi.nlm.nih.gov/pubmed?term=Wan%20X%5bAuthor%5d&cauthor=true&cauthor_uid=22720840
http://www.ncbi.nlm.nih.gov/pubmed?term=Alc%A8%A2zar%20A%5bAuthor%5d&cauthor=true&cauthor_uid=17595106
http://www.ncbi.nlm.nih.gov/pubmed?term=Ballesteros%20O%5bAuthor%5d&cauthor=true&cauthor_uid=17595106
http://www.ncbi.nlm.nih.gov/pubmed?term=Jurado%20JM%5bAuthor%5d&cauthor=true&cauthor_uid=17595106
http://www.ncbi.nlm.nih.gov/pubmed?term=Montowska%20M%5bAuthor%5d&cauthor=true&cauthor_uid=22452729
http://www.ncbi.nlm.nih.gov/pubmed?term=Pospiech%20E%5bAuthor%5d&cauthor=true&cauthor_uid=22452729
http://www.ncbi.nlm.nih.gov/pubmed?term=Xu%20L%5bAuthor%5d&cauthor=true&cauthor_uid=23140951
http://www.ncbi.nlm.nih.gov/pubmed?term=Ye%20ZH%5bAuthor%5d&cauthor=true&cauthor_uid=23140951
http://www.ncbi.nlm.nih.gov/pubmed?term=Yan%20SM%5bAuthor%5d&cauthor=true&cauthor_uid=23140951

