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— MR 1L 1-PEEE 1S EE O A U
YA R S 2 R S R AN T
i AL (Peroxide value, POV)E k4=, IF
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1.3 RKBAHZE

1.3.1 7B &4 PEN3 &by 7 5of R
i 10 B4 JE EAL 16 5 90 B, £ RS Al Al ik
W 2 Wiz, &F 20 /SEEGh JEAT L7 S o i HERR
PR 3 g(20.001 g) S FIHSEMA, Tk b
Im#4 (60 °C) Z @ fk 18 i % 31 T8 45 20 min, f £F 5
SRR RIS KN, EEIAT T
it &G, E 2 AR T B AE K W B T s S
TP s, o S ik 25 A o B S U B 1) 350 s, 3R
FEMEIFE 1 s, il VERTE] 100 s, HZ W E] 8 s, 8 <3
300 mL/min , 2EFE T 300 mL/min, 26 07 B2
TES 320 #hod ik M EER S HET a0 . B
R AU IR

1.3.2 SPME & HE#FRHL 6.0 g(£0.001 g)F 5
FIERA L, MR IMA 1T pL 1.013 pg/pl 2,4,
S—= W R uEmE R Ry N ER Y E S G B T 60 °C
AT P8 30 min, A T M RERCEE B A
60 CF W2 bt 30 min,, Fifi J55 445 W B 4 A GC-MS
(1 2E B 11, £ 250 CARAF T #EMT 5 min, B8
an bl H A2 3 W,

1.3.3 GC &M BEMRIRE N 40 C, RFFIR
FETHE 3 min, BTS2 LT b ThiE - L 3.5 Clmin
34 B TR A 142 °C, 1A 2 C/min B9 38 FE THR B
150 °C, LA 3.5 C/min A3 FE TR ZE 177 °C, LA 6 T/
min 093 B AR E 200 °C, L 10 C/min FHIRE
230 C, RIFREERE 3 min, FHMHEEAES
(99.9990% ) £} 355, 1 1.2 mL/min #95 B 45
A0 1E S I, ERE O IR R 250 €, B E M A S
AR A

1.3.4 MS &1F MS &1{F. &+ % (Electron
impact, EI VE IR BT REE T0 eV, B IER
230 °C, M FFIE B 150 C, £k ¥ 28 T, K
A FE miz 40~250,

1.3.5 WEFE m3ABREFEMAR 21
55 ) R i Sy WL e R] | ML IR A AT gL ] g
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For i A5 TR EE 2 200 °C,  AF R i e ol 5 S
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Table 2 Standard sensor arrays and performance

of Electronic nose
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) W [ RELRD P B 0 M W T R (mAues)
1.4 HBHH

He - 8 8 ) 3 A A B { Principal compo-
nent analysis. PCA) I 28 4 ) 51 45 87 (Linear dis-
criminant analysis, LDA) i H T & PEN3 #& {f
Winnmuster H 352 IF5E 0, 1F 32w fies)s — 3 30 51
4881 (Orthogonal Partial Least—Squares Discrimi-
nation Analysis, OPLS-DA )i i SPSS 22.0 #{f
S, BUHE i Microsoft Excel 2010 4t i1 4b 2

2 ER5GH
21 BFESWEBMEBOESKS

w9 Ak 43 B 6 A4 BERE A S A
HETHL T B AT, ) 10 4SRRI 2% 0Y SR 451
WL 3, MR A 2 R SR 2 S 0 T B
Wl 7 (o A 7 S PR (PR 1), DR 3 M 1 AT LR
B 2 S R S A e ) WSS 15 5 0

EEFHE AR, BXEt, HEEALSHA
fir, HUCE W2S WIS W2W B15 5 i 57 {H 3w
s TR 2 ) ) o 1 (L /S, WOLW B R
BT A RE o o R RN BRI il R i
B TSR BT —E e, HER
TE g S 288 114 e 1O 588 3 I

A4 B TE WSS fE RS LR {5 5 iR, H
Wk WeS fil WIS fEk4s ., 4 ar&lihrh F5 fERT A
HE A R R (S R, 7E WSS I W2S R
(e R A5 {8 F I E RS, 1 F6 Y R {5 5 {6
155 .

tF B R AE WIC f& R 485 b A e 1 {5 5 f5 B
R T 2 A Wi B R, R R RR AT O R A
PO, WSS WIS W28 W2 W 1% 3% 1 i1 iR
T o= (= 2 I N e o i R S S L
I 018 7 8 A T A B T il e Y4 o A R £
el , JoHJETE WSS M W2S (£ L BRES T
HE RS, Y6 MR {E 5 {8 555 , IR BL7E WSS i

#£3 94 RlE .6 -4 EALHR A 5 A G e AR T S R

Table 3 Response values of electronic nose for 9 beef split tallow, 6 beef kidney tallow and 5 mutton tallow samples

Y-
B 2 A
WIC WSS W30 WeS WIS W25 W2W W3S WIW
Fi 08324 31181 09420 10688 09702 18450 23137 17350  1.1686 =
2 07647 37527 09043 L1273 09522 20522 20319 19620  1.1412 2
¥3 0.8611 34750 09415  1.0922 09727 17204 20893 16827  1.1347 =
F4 08411  3.8417 09424 10830 09678 19150 24057 17793  1.1620 i
Fs 0.8481 51530 09437  1.0780 09708 19813 31781  1.6829  1.2406 £
F6 08393 32300 09384 L1196 09649 18522 20753 17855  1.1127 .
F7 0.8304 43780 09317 11334 09606 20418 24127 19740  1.1719 -
K8 0.8536 49220 09441 10552 09728 1792 29807 15961  1.225 -
¥o 0.8480 38300 09396 11017 09667 18608 25539 17697  1.1852 -
Y1 09263 27233 09583 10652 09745 14227 17354 13628  1.0733 -
Y2 09461 26735 09678  1.0221 09792 13118 19803  1.2235  1.1122 -
Y3 09586 33360 09735 10462 09797 13304 20464 12175  1.1087 -
Y4 09378 39181 09627 10894 09727 15279 23060 13785 11251 -
Y5 09536 29791 09675 10575 09737 13162 17125 12711 10615 "
Y6 09562 19678 09664 10720 09763 12932 16892 12801  1.0742 "
YYDI 08683 27496 09503 10691 09731 16197 17871  1.5746  1.1030 .
YYD2 08367 39401 09396 11008 09660 19068 23911 17784 11588 =
YYD3 08596 51970 09506  1.0532 09740 16689 30156 14903  1.2974 3
YYD4 07995 38664 09286 11035 09649 20821 24987 19410  1.1844 .
YYDS 08027 67271 09260 10937 09608 21780  3.6118  1.9692  1.3501 2
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Fig.1 Radar graph for odor intensity of heel tallow
and mutton tallow samples measured

by electronic nose

W2S g L,

FimAE WSS & BEA8 1w o {8 B o, HkE
W2S, il YYDS 1) & 1 188 245 v 107 25 fue 5 | 2R i 2
AL S ] 22 R EE AL YYD2 M YYD4 S 2E Rk,

PC2(5.77%)

TR RO R . A S i R ) O S B
fEidi. YYD3 5 YYDS &5 8248 H 42T, YYD 0 1
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e Home R A S (R R 5 S e BRI OT ek
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22 BTRHEEPCAHI

X 9 44 # 6 A-RE IR 5 SR
5 i B 2, 7 S ) 1 (R HE AT T B 43 0 B ( Prin-
cipal component analysis, PCA), #55W0E 2 i
o 5 1 EME TIRRER N 91.108%, 56 2 oy
TR R 5.7387%, 5 1 EMAF R 2 EWST
(1 58 BT AR 32 96.847% , PCA Jr#r & i | 4 i
FHE b e (R 4 A 7 AR AR XA T T, A4 E i 4y
WELT , RU-EHEERILHFEEZER , BT RE
& PCA A fr el LXK 43, Fi e, 544
AT RS R HAE SR —E MR,

| R
L 5]
B ¥

235 30 5.3 4.0 4.5

3.5 6.0 6.5 7.0 7.5 8.0

PC1(91.07%}
B2 4458w sEMOMFRESNETFRIRSSITEA

Fig.2  Principal component analysis of beef split tallow, beel kidney tallow and muotton tallow based on electronic nose

23 BFELE LDA 7

X9 A4~ 441 Fl .6 A4 BE AL A 5 S
FF fiy B 2K L 7 5 me 1o B8 E AT R0 0 5 4 #
(Linear discriminant analysis, LDA), %5 % & 3
TP D TN o /Tt O PG T B o P b R -
RO A B 8 A3 A 7E 22 00 A B i 43 A
A T A, Fuam T hmE, 54 0%, 4 Ei

S B T0E  KAy AR, S A A

iT,iX 5 PCA &5 —8, DL Lg5RFEW R 7 HE

£ LDA 4087 o] LLZEAE 4= 23 03 | 2F B - 3 0 2 i

MFESLER.

24 GC-O-MS #ifFmfEHMESYWR
FH GC-0-MS J5#: M 20 2 2F R RE &

rh LK B 47 FhE R BERAY , Horb 39 FfoAT g
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Fig.3 Linear diseriminant analysis of beel split tallow, beel kidney tallow and mutton tallow samples

based on electronic nose
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LA b e S M 0 25 I Al 3 FhiliR & A M

MESE SR EE, 84 R ek a0 B4
FE SR, OO (B ) BRI (NS I ) T8 (B
W) MR ) (E)-2- T JG W (310 ) \1-
A -3-FL CE O M OB (W) s &
i, SHSh, B s PR R L
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Fig4 Contents{a) and proportion(h) of aroma components among 9 beef split tallow, 6 beef kidney tallow

and 5 mutton tallow
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The Aroma Difference in Beef Tallow and Mutton Tallow Analyzed by GC-0-MS
Combined with Electronic Nose

Bao Xinyu', Wang Lijin", Song Huanlu', Yang Lixue’, Guan Lili®, Wang Qiaojun®
('Beijing Engineering and Technology Research Center of Food Additives, Beijing Technology &
Business University (BTBU), Beijing 100048
‘Guanghan Maidele Food Co.. Lid., Guanghan 618300, Sichuan)

Abstract  On the market, there is a non—standardized phenomenon of adding mutton tallow into the heel tallow to pre-
tend to be pure beel tallow, and there is no effective method 1o distinguish beel tallow and mutton tallow now. In this
study, beefl tallow and mutton tallow were differentiated by aroma difference. The aroma of 9 heel split tallow, 6 heefl
kidney tallow and 5 mutton tallow were analyzed and compared using electronic nose technology and gas chromatograph-
olfactometry =mass  spectrometer  (GC-0-MS). The results of eleconic nose combined with linear diseriminant analysis
(LDA} showed that heel kidney tallow, heef spilt tallow and mutton tallow could be separated into three classes. A total
of 39 aroma compounds, including aleohols, esters, ketones, acids, aldehydes, and other compounds, were identified
by GC-0-MS. Orthogonal partial least-squares diserimination analysis (OPLS-DA) showed that beef kidney tallow, beef
spilt tallow and mutton tallow could be distinguished by their aroma. This study can provide reference for the flavor
quality control and the establishment of markel standard of beel tallow.

Keywords heef tallow; mutton tallow; aroma; electronic nose; gas chromatograph—olfactometry—mass spectrometer (GC-

0-MS)



