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# OE: BN U E AR RR A B IN E Tk, JF A A AN IR] 7 bR 4 S 1A v R T IR R 25 5
FE HASMH-E I T AR (gas chromatography-flame ionization detection, GC-FID)l &% H N5 .
BE . IWEMEE 4 47 XERMIENTRRA L, 254 8450 (principal component analysis, PCA), H2/)
#r(hierarchical cluster analysis, HCA)F1Zk P #5143 #7 (linear discriminant analysis, LDA) St 7 Bt 17 598
i R BRAEWERSA N P ERGEGR 2 mL, HERAE SN IR EE 40 °C, WERLS N B E] 30 min. 19 iR
RRRE BN 1.07%~7.97%, IR N 63.75%~120.00%. 47 14 FRERITRRAE 4 A 7= X 26 by 522 5, 4y
FIJ& C10:0, C12:0, C14:0, C14:1, C17:0, C18:1n9t, C18:1n9¢c, C18:2n6¢, C20:1, C18:3n3, C22:0, C20:4n6,
C20:5n3 Fl C22:6n3, ffiikt C14:0. Cl4:1, C18:1n9%t, C18:2n6c. C18:3n3, C22:0. C20:4n6 F1 C20:5n3 8 Fk
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1 88%, 4 A7 XA ARG RS HEATT B X 5y o G530 B b X 2 1A v B I R AL s rry i R S A 7R g s
AT R T2 P Y E B AT X A, = R 7 M AR 1 TR BOR T

XRi: JRIITRIES:G FW; T HUIRE

Study on origin traceability of mutton in China based on fatty
acid fingerprint

JIA Fei-Fei', WANG Gang-Li’, FENG Fang®, CAO Jin*'

(1. School of Pharmacy, China Pharmaceutical University, Nanjing 210000, China;
2. National Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To optimize and establish a method for determination of fatty acid composition in mutton,
and analyze the difference of fatty acid content in mutton from different origins. Methods Fatty acid compositions
of mutton from Inner Mongolia, Xinjiang, Shandong, and Yunnan were determined by gas phase-hydrogen flame
ionization gas chromatography-flame ionization detection (GC-FID), and the data was analyzed by principal
component analysis (PCA), cluster analysis hierarchical cluster analysis (HCA) and linear discriminant analysis
(LDA). Results The optimal methyl esterification conditions were as follow: 2 mL methyl esterification reagent,
40 °C of reaction temperature, and 30 min of reaction time. The precisions of 19 kinds of fatty acids were
1.07%—-7.97%, while the recoveries were 63.75%—-120.00%. There were 14 kinds of fatty acids with significant
differences in the mutton produced from the 4 producing areas, which were C10:0, C12:0, C14:0, C14:1, C17:0,
C18:1n9t, C18:1n9¢, C18:2n6¢, C20:1, C18:3n3, C22:0, C20:4n6, C20:5n3 and C22:6n3. Then 8 kinds of fatty acids,
C14:0, C14:1, C18:1n9t, C18:2n6¢, C18:3n3, C22:0, C20:4n6 and C20:5n3 were selected as the discriminant indexes
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of mutton origin by step-by-step discriminant analysis. The accuracy rates of back generation inspection and cross

test for samples established by the discriminant model were 100% and 88%, respectively. Mutton samples from 4

producing areas could be basically separated. Conclusion The determination of fatty acid composition in mutton

and the establishment of the discriminant model can effectively distinguish the main producing areas of mutton, and

provide an effective technical means for the origin traceability of mutton.
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BifL A 0 i BT P G, T 2 ST RS R
HAFNAL, TR ROk E AT, A IREE RV,
PG MR R A e T B i — A EE S, E AR
AEEA . RIRNIAE SR R S, R EA E KW
R s, Hom R A b K R TS R
1760/2000 ZHBHsR, I 2005 4EFF4A, FFA L CTROE A,
AR B ORI . (R RIS e ik ) P
42 M, ERET BT ELRBWHE. gihdr-g
B DR A R A LE, B B IR R, IE
BRI (EURR LR, [ T2 P % I 4 2 51
A5E3E, ZHCE NI B AR, iR S — R
S SERR AR ZOIE I S P R DR B L HR,
FHF F= ool I B Ak 25 o0 M F B R AR B . s i
RO, FUEWIEH AR SR T i 4 0 1 8 7l
faf L RN RN TR AN [ 135 1, BB R Rl R
1 H S 5 25 IR R L T SARA 251907 2016 4E XM
ASTRI R 2 A TS, 2 B () As ZE AT LA S 55 1))
RHAEEITCE, ANEFERMARK i8S 2RI A FE
REZEHRE, AT L HAE = i ) T B AR . P g
IR E R AR E R B NS IFIE TR . AR )
BRIBThRE S B 3 MK, LRI T A E PR 2 AR X
B . SRR R (E, 8 ISR A
PR 7 1 TE A 40 ) R B 89.9%, ST FR B AR A&
MRS AL RS BT T TR, EEALLIMGIEE .
NI PrE ik | SRR AR R s
WK AFERLSE SR F AT 2T A6 45 A RS ST o vk g
N TR HIIERRL, R ER, RBISE 5 SR mE
JUHUR B IETAL B S, 4 A7 M IEAS TR X 2R HIRR AR (1) 37
SRR 95% . 100% . 100%F1 100%, FHLEFRIG K 100%.
PNBUECEEIRT 5 A7 i) 2 PR i A 2T AN s B b A7 —
M. Bk 2B IE LR A — ST B, A
R G A A S B0 3 Wk K A e/ N I ) A A i 2 Al
Jrik gL IR S5 IR AR, RURRIAN ik, AR XA
X AT 5K 43 TF, HIERHI RN 100%. @igs 8 A
SRR 4 B IR A, AR SR S L RO
WA TR, i, AR ERIRE AR

TR, AFTE R, 52Insit kg A 0 LIE R i
IR bR, IR R il A £ S IR b R
2 o QAR R AR IR H AR 2 1A o A R D R R A
TIEMEE, BB C14:0, Cl4:1, C18:2 FHLHEI Kl
fiZ(conjugated linoleic acid, CLA)IF & Eb Bl R4k, R
TR R B TC A IRDR IR R 8 2 0 IR SR A= 1 g s R 5 o
A A 22 5 AR AUV BE H @-C18:3, C14:0, C17:0,,
I FIE 7 B2 (saturated fatty acid, SFA)FIERAEAG I B2
(monounsaturated fatty acid, MUFA)F. 3 7] F 2 A 7™ Hiu i
TR EAAE AR, XA T SR IL P A X A 4
HIEE RSN Sy 82.0%, FH-43 BT T 1aDAELFIAS ) 4] 57 A % 44
P H R A2 . FISHER ZEURF58 60, i T vh
C18:3 &, WK AH L A DX Fr] PRURG AR Ak 19 R 13,
TABEWER C18:3, XU A IR R IETTH A
B S R AR AL T SR o TR R SRR B R X
AR ERE . VL. FRFIRALT X, AR AU X
& AR GRS, 8 N R
SR VR Y 2F R RE S R T R B, R R A AR B R AR AR,
FEE A HIN AW E GRS S A MR A A )
W E R R R S5

1 MR5ERE

1.1 ¢ 2|

GC2010 Plus “UHH (3% 4% (H 4 Shimadzu 2 #]); XP
205 H F K ¥ (& - METTLER TOLEDO /A #);
XMTD-6000 A it /K ¥ B (Jb 50 XA AR AL 3R 24 w));
R-210 g 28 &AL (31 BUCHI 22 7]); VORTEX-5 i i
=% #% (1175 Kylin-Bell 24 #]); HC-3018R B.LHL (LB
Bl PR 22 AL 2845 BR 2> 7] ); Millipore # 4l 7K {3 (3€ [
Millipore 23 Al)
1.2 i

37 R R TR F R IR AR (525 BePure-30777). 37 Fhfig
0 TR A VHE i (4 FEE 99.4%~99.8%) (AL 5 R BB A BR 23 H));
B gal). KL, LB, AWk 30~60 °C), F
e RV R AL (ol R 25 4R R 2R R R A BRA DD,
FHES (6% 48, 35 [E Fisher Chemical 23 w]); JC/K B ER M (4k
FE 99%, FE[E Sigma-Aldrich A F]),
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1.3 #HmXKiR

VAL, ViR . RIERAIAIL 4 AR E R S —
NGy, AR, mF . IWRFMAZES. 8080
BEBE 2~3 MIRTTIEATRAR . Hoh, BTSRRI . P
MBH 3 M, srmFEREARARM ., EEFREA
B2 AT IRBERRR R . BRI 3 AT
SRR SR IR A R 2 AT . SRR R
64 H A ZEABINEE, T 2020 SFHFEFE, HiiE
LIRS E N LWL BE . SR ILAR 4 M HbIX
IEERE SR AL 50 0y, TSI I 7 A% SE S B e
o AR AR MBS0k . S, NSRS RRE 14 4, B
9. s AILEAES 12 147,

1.4 LWTE
141 HsaTa s

# GB 5009.257—2016 { B ZEFEZEAME BRTR
AGTEREIIE Y AREal b, X265 8 A w7 2 F i e 1
Bl AT TG . BAACEER: (DFRBCE AR 2.0 g,
JILA 8 mL 7K1 10 mL TR 5] R4 A 60~70 °C
KIEH, 27 40~50 min BiRFETE LK. BUHIRE, WA
10 mL 28, THRERFREBHEZR. QKIREYHA
125 mL 2303k, PL 25 mL ZBESY 2 YRR, el
VIRAE kP, AT RS B o I 8 = A T k- 2 ik
(11, Vv PbZE KR D B 25 RORGH, $EanTdh 2 BeE
WRE IR 2 W K2TA VA E & 0 0K B R A,
WL AT R 2 CEE MRS SR T, 50 °CAKIR T R
FEEHM . GIMA 4 mL RFELEFEM, A 2 mol/L &%k
A-FHEEAE 2 mL, WERA] 1 min, ¥ & 30 min 43)Z,
A1 g BRBRE SN AT 1 S, IREEIRS) 30 s, F
4000 t/min T &0 5 min, WL 0.45 mm JEFEE, UE
AR A IR RE R
142 MBI LM

O R SUPELCO sp-2560 64145 #:(100.0 mx
0.25 mm, 0.20 pm); @/ CHERE, 4y 100:1
(V:v), @il 1 mL; @OFHERRT: RIRIEE 140 °C,
#EHF 10 min, LA 4 °C/min F+ % 220 °C, 4E+E 10 min; FFLA
4 °C/min FHE 2 240 °C, 4E£F S min #E#E ORI 260 °C,
MERIREE 260 °C; ®SMFH: A 30 mL/min, &=

40 mL/min, %5’X, 400 mL/min.
2 HER55%

2.1 FRAESHEARLMK

SR S e T S U T U fa e R
H LR AR (A) TR AR SO A T B2 (B) RN 8] (C) A B 2% K]
RN DA B TR R 5 e T b, ARIRR] — L
PIRESS O 0%, 4303 2.0 g, % Lo(3))IES KA TR E BRI, 5

R HE AR 1, T 220 Wk 2,

1 LE)EXZRRHEER
Table 1 L, (3°) orthogonal test design and results

SR R Y e
SRS A/mL B/°C Chmin B /(mg/mL)
1 1(1) 30(1) 20(1) 3.897
2 1 40(2) 40(3) 4.012
3 1 50(3) 30(2) 3.986
4 2(2) 30 40 5.432
5 2 40 30 5.793
6 2 50 20 5.324
7 3(3) 30 30 5.225
8 3 40 20 5.217
9 3 50 40 5.089
K1 3.965 4.851 4.813
K2 5.516 5.007 5.001
K3 5.177 4.800 4.844
R 1.551 0.207 0.188
xR2 HEDW
Table 2 Analysis of variance
R W2 FIh FAH RN
A 3.991 2 487.096 0.002
B 0.070 2 8.560 0.105
C 0.061 2 7.476 0.118

1 iz R/NER, FEZEERERN 4>B>C;
ME2AH, HNEAHGREEZES, B CHNEER LR
TF2ER S AT S e A FR R AR AR S5 4,B,Cy, RIEAE
HIE AL 45 R AL XA 2 mL, FIESAL VIR 40 °C,
FR s 4k S B2 S TE] 30 mins

IIESEE: FRBCERESD 3 643, B 2.0 g, #HIEARSE
B A Y R AL A5 E DR A T IR UE S0, A5 U R P
IR 5.677 mg/mL, RIIZMAL T ZRE 1T,

2.2 ZMXRFEMGHR

A4 37 FlIR 7 FH R P €03 5 S Jot R 1) TR AR 45
W, SRIG MR RUR A PR R 51, LA EE i a) 2
WA TR B i, LABSTAT R Y Xz B s AR Y R R (X, mg/mL)
25 b 2 S UEA TR [V 40 . A Hh BR A2 ARk
FE MR AMITLAT S, FFARIIRI0UE . 25 1R 7 R H e i 2k 1k
KR MRRBOR A BRI 3. Rk 3 A, Mx
2B r WRT 0998, MR RL, KHER 011~
3.90 mg/L, i ERIER
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Table 3 Linear relationships, correlation coefficients and detection limits of 37 kinds of fatty acid methyl esters
75 g W R £ M8 Bl /(mg/mL) LR LIRSS T ER/(mg/L)
1 C4:0 0.010~0.200 Y=112654X+2653.660 1.0000 3.90
2 C6:0 0.010~0.200 Y=205885X+572.546 1.0000 0.11
3 C8:0 0.010~0.200 Y=255825X+866.290 1.0000 0.13
4 C10:0 0.010~0.200 Y=277285X+1108.28 0.9993 1.68
5 Cl11:0 0.005~0.100 Y=282638X+634.259 0.9993 1.70
6 C12:0 0.010~0.200 Y=297987X+1286.950 0.9994 1.70
7 C13:0 0.005~0.100 Y=304902X+670.649 0.9991 1.70
8 C14:0 0.010~0.200 Y=316153X+1395.270 0.9995 1.77
9 Cl4:1 0.005~0.100 Y=306062X+672.734 0.9992 1.61
10 C15:0 0.005~0.100 Y=329773X+660.361 0.9993 1.70
11 Cl1s:1 0.005~0.100 Y=310866X+736.433 0.9992 1.50
12 Cl16:0 0.015~0.300 Y=338666X+1981.070 0.9995 1.58
13 Clé:1 0.005~0.100 Y=322863X+769.343 0.9993 1.50
14 C17:0 0.005~0.100 Y=335754X+871.402 0.9993 1.50
15 C17:1 0.005~0.100 Y=331127X+814.585 0.9993 1.00
16 C18:0 0.010~0.200 Y=354022X+1648.950 0.9994 1.70
17 C18:1n9t 0.005~0.100 Y=339066X+804.237 0.9993 1.62
18 C18:1n9¢ 0.010~0.200 Y=350510X+1548.060 0.9994 1.70
19 C18:2n6t 0.005~0.100 Y=343648X+846.251 0.9990 1.20
20 C18:2n6¢ 0.005~0.100 Y=346906X+821.506 0.9991 1.70
21 C20:0 0.010~0.200 Y=375715X+1811.600 0.9992 1.50
22 C18:3n6 0.005~0.100 Y=338148X+781.705 0.9992 1.20
23 C20:1 0.005~0.100 Y=352124X+851.621 0.9991 1.50
24 C18:3n3 0.005~0.100 Y=340608X+858.825 0.9993 1.50
25 C21:0 0.005~0.100 Y=381629X+1128.560 0.9987 1.27
26 C20:2 0.005~0.100 Y=347186X+874.854 0.9999 1.42
27 C22:0 0.010~0.200 Y=408464X+2054.710 0.9992 1.33
28 C20:3n6 0.005~0.100 Y=346712X+813.536 1.0000 1.58
29 C22:1n9 0.005~0.100 Y=350861X+963.163 0.9990 1.43
30 C20:3n3 0.005~0.100 Y=342934X+769.481 0.9999 1.78
31 C20:4n6 0.005~0.100 Y=345190X+764.755 0.9994 1.70
32 C23:0 0.005~0.100 Y=404336X+1135.730 0.9991 1.70
33 C22:2 0.005~0.100 Y=348216X+967.924 0.9992 1.78
34 C24:0 0.010~0.200 Y=423535X+2256.120 0.9993 1.45
35 C20:5n3 0.005~0.100 Y=334479X+867.408 0.9998 1.70
36 C24:1 0.005~0.100 Y=328701X+930.054 0.9991 1.78
37 C22:6n3 0.005~0.100 Y=324157X+1002.770 0.9994 1.70
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2.3 @qiﬁﬂzﬂ‘%%fﬁ 19 Fh g i MR AE ZE N 1.07%~7.97%, [l I &K K

‘ o . 63.75%~120.00%, i FEAGI Al B3R
FERMTER N BEREIC. B W 3 NIRRT, AT B

W64l Hh, RASKE AP E RN, iR 24 TRFRFAERRES SN

RN BRI A S B AR 0 & 1 U E Y 1 YR 64T B R 7 2243 AT A Duncan £ 1 FLAS 20 #T,
[N EFXTEA BRI 6 21 I 14 AR XA v i W3 5. 450K, B C15:0,C16:0. C16:1, C18:0 F1 C20:0
7 (relative standard deviation, RSD) WG, 45 L& 4, A, B4R RRFE M IS A A e — e W T 2B

4 FRARRTINEEBERIEEELZER(=6)

Table 4 Recoveries and precision results of mutton samples with added standard (n=6)

FE o RWERAR W R/mg ﬁﬂq'z;j;l RSD% VI g ?qu{g;z RSD% WM time ﬁﬂg{gﬁ; RSD/%
1 C10:0 0.16 90.00 4.31 0.32 96.25 5.97 0.64 74.38 6.82
2 C12:0 0.16 95.00 2.70 0.32 97.50 2.39 0.64 74.38 4.05
3 C14:0 0.16 117.50 4.18 0.32 91.25 2.16 0.64 76.88 7.33
4 Cl4:1 0.08 90.00 5.08 0.16 95.00 3.38 0.32 72.50 7.49
5 C15:0 0.08 100.00 3.22 0.16 97.50 1.24 0.32 71.25 1.46
6 C16:0 0.24 82.07 2.93 0.48 78.16 1.82 0.96 71.06 2.35
7 Cl16:1 0.08 110.00 3.41 0.16 90.00 2.95 0.32 65.00 6.08
8 C17:0 0.08 105.00 1.62 0.16 95.00 3.94 0.32 63.75 5.47
9 C18:0 0.16 115.00 3.59 0.32 81.25 1.83 0.64 76.80 5.26
10 C18:1n9t 0.08 75.00 2.48 0.16 90.00 3.68 0.32 75.10 7.95
11 C18:1n9¢ 0.16 85.07 3.72 0.32 76.84 4.90 0.64 65.93 6.66
12 C18:2n6¢ 0.08 115.00 1.07 0.16 90.00 3.29 0.32 77.50 5.43
13 C20:0 0.16 90.00 2.30 0.32 97.50 1.83 0.64 75.00 4.94
14 C20:1 0.08 90.00 4.73 0.16 97.50 1.69 0.32 73.75 5.21
15 C18:3n3 0.08 100.00 3.92 0.16 95.00 4.87 0.32 70.00 6.07
16 C22:0 0.16 87.85 2.05 0.32 74.29 7.97 0.64 72.12 5.82
17 C20:4n6 0.08 90.00 2.68 0.16 92.50 3.49 0.32 71.25 6.27
18 C20:5n3 0.08 120.00 2.83 0.16 100.00 3.54 0.32 76.25 3.05
19 C22:6n3 0.08 90.00 3.92 0.16 100.00 6.89 0.32 76.25 5.97

x5 FANRTEEHERSEM=3)

Table 5 Content of fatty acids in mutton samples (n=3)

SE A R/ (mg/mL)
a2 IR 44 Bk . — — —
5 s 7R Py 7]
1 C10:0 0.011+0.002* 0.012+0.004° 0.005+0.001° 0.005+0.002°
2 C12:0 0.02240.005° 0.0245+0.007" 0.0070.002° 0.005+0.001°
3 C14:0 0.300+0.090° 0.278+0.060° 0.148+0.050° 0.1960.051%°
4 Cl4:1 0.013+0.004° 0.009+0.003* 0.003+0.001° 0.009+0.003°
5 Cl15:0 0.039+0.009° 0.031+0.006* 0.033+0.008° 0.031£0.007°
6 C16:0 1.625+0.350° 1.469+0.735 1.460+0.523" 2.220+0.383°
7 Cl16:1 0.177+0.05* 0.134+0.069° 0.118+0.036* 0.242+0.044°
8 C17:0 0.089+0.017° 0.097+0.028" 0.084+0.003° 0.111£0.026*
9 C18:0 0.938+0.237° 0.824+0.187° 1.241+0.408" 1.329+0.356°

10 C18:1n9t 0.050+0.011* 0.033+0.008" 0.033+0.009" 0.059+0.070*
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= 5(8)
e T E A L B /(mg/mL)
M e 7R =M
11 C18:1n9¢ 2.634+0.485" 2.312+0.366° 2.407+0.650° 4.588+1.064
12 C18:2n6¢ 0.197+0.048° 0.192+0.047° 0.198+0.047° 0.331%0.072°
13 C20:0 0.005+0.001° 0.0050.001° 0.004+0.001° 0.003+0.001°
14 C20:1 0.004+0.001° 0.003+0.001° 0.003+0.001° 0.008+0.003"
15 C18:3n3 0.039+0.008° 0.039+0.005° 0.022+0.007" 0.028+0.004°
16 C€22:0 0.005+0.001° 0.006£0.002° 0.013+0.003* 0.005+0.001°
17 C20:4n6 0.026+0.007" 0.025+0.005" 0.0300.005* 0.033+0.009*
18 C20:5n3 0.0220.005* 0.016+0.004* 0.005+0.001" 0.0050.001"
19 C22:6n3 0.003+0.001° 0.002:£0.001° 0.002:0.001° 0.000+0.000°

Ve R BRI T E AR e 22 AR/NE FERR A B 22 57(P < 0.05).

25 FABHBRESEMERST S

XEARFZE R X 14 AR R I — kb 3 s, i
T FRA A, G IREWIHT 5 A ER I BT 22 ik
FIRF 89.213%. M FWATIFHEI EPAT LA, H—F
AT EELEA TR AR C10:0, C12:0, C14:0, C18:3n3
1 C20:5n3 WIMEE, B Fr FELEAT C18:1n9t Al
C18:1n9¢ WIFE, /=Ty FELEAT C22:0, HMUF
SFEBELEET C18:1n9c 1 C20:1 WS E, HHE TR FE
54T C15:0 . C18:1n9t Fl C22:0 fIfF A3 6)1'%), F T4
— BTN — T PR EIL B A ERUS EI (B 1), 45
TR, WL — A R4 AT X AR X (= R AL
ZR)FRIA X (PN 22 T FUR ) I 25 P RE AR XI5 — 2 oy
B tE, SR — E B R B R R X = pE AL
KBNS A RE X A JET
2.6 FABHBRESEMWELSH

025 W R T PR 6 S PR M Y 4 28 L, R
FAAERIIET S A B PRIEIR IS T R R I T, T
EoHiRAH Q MARGZRIGE, BRI E iU, Rk
T Ward B2 Mk, 25 RAREMIEEIER, 4550
VLI 2. IERZSHE S 20 ALK BB I DI, 742 AR i 43
Ul R FEON AR RRES, ST 6 s
MEIRE S, B 2R AT B AR S, B R R e
MRS, B EE NSRS, Hdha
FET — B, . JRE2EEE L S RE G 1 BRI DL 3
A3, VI RIRR TR & e AR S AS T AT R X 42 A
47 R PR
2.7 ARIFZ=HERBZLMEF R 54

Shy S 5 B U5 R A 2 PR b ) P VL )
W25 BN 14 MR T2 M58 . £ 0.05 1
BEIKFF, C14:0, Cl4:1, C18:1n9t, C18:2n6¢c. C18:3n3.

C22:0, C20:4n6 F1 C20:5n3 8 Fltig JJi R o} b Je ) S ) (5
BOFEAR SR s L A BIF R, JE ST 0 ) A

x6 BHISNERFTHETENFHERNERZ TS ERTHME
Table 6 Characteristic vectors and cumulative variance
contribution rates of each variable in the first five principal

components

JIg 15 B2 44 Bk i
PCAl  PCA2 PCA3 PCA4 PCA5
C10:0 0337  -0.117 -0.133  0.237 0.122
C12:0 0350  —0.083 —0.154 0226 -0.015
Cl14:0 0363  0.031  —0.055 0.116 —0.060
Cl4:1 0312 0248  0.157 —0.051 0.241
C17:0 0.170  —0.347 —0.438 0.190 0.191
C18:1n9t 0.057 0489  —0.162 -0.364 0.554
C18:1n9¢ —0.143 0455  -0.012 0.414 —0.029
C18:2n6¢ 0312  —0.136  -0.158 —0.027 0.432
C20:1 —0.090 0329 0239 0.631 0.091
C18:3n3 0348  0.129  0.114 —0.222 0.132
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Table 7 Discriminant analysis results of mutton in 4 regions
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