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FUR A b Yoo 33K 2] 8.49%5 7.61%. fig Wr BRI & A 35 KM Rk s 2 2 #7487 T R Bl 34524 2

Rl AFIE S £ 5%, T AR R 4 7 b 69 A 2 T B A R e Rk o A2 ) PR A O

KR RAFH; BB, BAKERRRS; A8 EE Rk

mESES: TS221 XEkFRiRES: A XEZHS: 1007-7561(2023)03-0091-07

Analysis of Fatty Acid Composition and Volatile Flavor Composition
of Different Parts of Beef Tallow
WANG Chong'?, WANG Qiao-jun'*P<I, MA Guo-li'?, ZHANG Yi-xian"? JIN Jun®’, WU Gang-cheng’
(1. Sichuan Beef Tallow Processing Engineering Technology Research Center, Guanghan

Medele Food Co., Ltd., Guanghan, Sichuan 618305, China;
2. School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: To smelt beef tallow by using 1 000 kg as the mass of each sample of beef fat, and the fatty acid
composition of the obtained butter including perirenal fat, abdominal fat and segmented fat was analyzed by gas
chromatography (GC), and the volatile flavor components were detected by gas chromatography-olfactory mass

spectrometry (GC-O-MS). The results showed that the saturated fatty acids (SFA) of the three kinds of beef
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tallow were mainly palmitic acid and stearic acid, and the unsaturated fatty acids (UFA) were mainly oleic
acid. In addition, there was no significant difference (P>0.05) in palmitic acid content among three kinds of
beef tallow. Although there were no significant differences in the stearic acid and oleic acid contents between
perirenal tallow and belly tallow (P>0.05), there were significant differences in the stearic acid and oleic acid
contents between partitioned tallow and waist oil and belly tallow (P<0.01). The volatile flavor components
of the three kinds of butter were aldehydes, acids, alcohols, ketones, esters and heterocyclic compounds, in
which the sum of aldehydes and acids accounted for more than 70% of the total. Moreover, there were
significant differences in volatile flavor components among different parts of butter (P<0.05). Among the
three kinds of beef tallow, the total amount of volatile flavor substances in perirenal tallow was the highest.
The aldehydes in belly tallow accounted for 59.90%; At the same time, partitioned tallow had the most
volatile flavor components, and esters and heterocyclic volatile flavor components accounted for 8.49% and
7.61%, respectively. Fatty acid determination and volatile flavor component analysis revealed the
characteristics and differences of different parts of beef fat. It can provide reference for rational development
and flavor quality control of beef tallow.

Key words: beef tallow; fatty acids; volatile aroma components; gas chromatography-olfactory mass
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250 TR 0 Pt B A A B S T OB & L 3
R SERF IR T H R, TEMR . RS HR SN )
19403, PR ORRRR B TRRN L1 I TR, 2R Tl
VU N A R S T Rt [, AR
SRy BRI K B JE R P B SR R AR, A il B
XoF R 7 i 8 it B DEAE T, PR x4
T RUSR S BRI 5 0N B RS A s )

AN TR A U5 4= P 7 T e il A 21 4 ity B A A ()
XU, T i 7 T2 A P 25 S 2 HL ) A AN [) XL
iy FEEFNCY, AR, — R4 R 4 B B R
YRS CRGE , AR M 3 (gas
chromatography, GC) 73047 VPG A4, P9 T8
IR FZEAE ST A R Rl A= PR B T R A U RVRAAIE 25 57
KIS A A TR S AR AT AR D5 B2 ( unsaturated
fatty acid, UFA ) Fratm P 135K 4 7.10%, &
AW T B R SRR 3% A X T L
B WU ARG & DL R EERR IR & =52, A
h 24 H i B rE A BRI AT A AR A {d AR I 5k
7 AR5 e B R AR A S RIS S R 7 B A 5
=225, FR5 43T ( principal component analysis,
PCA ) TRAFHISEIL THEA 5 AN [RIFBAL R 7 i 1X
g%e SR, AR Z AR A e s
IR ARG MM IE TR o 4 R 1Dy H4E 10 s 3 o A LA 4F
R in At W N R A AR T AR, TR

AR TENUA R RO AT 325 . R, FEAE =
A AR SR A e o B BRI B L
REIEHAT BB . DLE T Be Wi 4200 1 435
REARENAY 73 Hmh . AR &, AR 4l
BAARRIWRCE R, Bl m | R,
BRI . IR srEhmia Sk, FRESE

RAGAS [FFR AL A A W W AR T BR AL A . #5 &
P DR B 53 % 2 9T )t 4 o L o XU A 45 T
RETVERERTIZ L AT FEARA MR 2 F 0 52
A SRR, AL 1 000 kg AR HEAR
b0 N [ =i 0vAS S4B v I 2| e o T B u
GC RrAS R ER A A P R R A, A it
[ 1% ( gas chromatography-olfactometry-mass
spectrometry, GC-O-MS ) Kl A [R] &R 2= i A 4%
BV, AR T BZR & R IR s S
1 #MRl57EE
1.1 E#5RH

ANFEEROLAREDT: B RAE . G %G
FEALER (Arsl ). RS (rdral ). EH2
LRI A R AR EE (E5al ), ke
(ke ). 32 Fisher A H]; 2,4,5- = H JEHEme
(ARdEMZ ). IEMEBERE (CT7-C30, FrifEsme ).
WECkE (faggal ). EE Sigma A F]
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1.2 FENUS|EHE

Agilent 8860 AL . 8890-5977B S AH
- FOEB AL . BUE PAL3 AShitRERS 5450 %
EZHERPHLARA R ; DVB/CAR/PDMS =
# Wk : 32 Supelco 24 Hl; DB-WAX (30 mx
0.25 mmx0.25 pm )% : 32 [F J&W 24 F] ; ODP3
ML . T Gerstel A F]; FA2004B HLFKF
(0.000 1g): FIMHBHMUAMERA R H]
1.3 HFAERRALIE

A= i 5 22 W R AL 1R i o 8 AR, B
FEIE AL A= i 195 7E BORE 2 Hh 32 #3571 1 i
R, YA EBREEME (1000 kg ) BHE 1
Blo RREIPOIEBFRE, S EE 140 °CHEHE IE
TR B P i 20 min el ] 58 HE JE R 150 °C)
WM IR AP IS B PR, SR, B0
PLorEs g, 1430, s S EENLUERE,
FEEREM . FRel Y R s A (1)

T 20 m B+ m R

100 1
mA-fig i (0

1.4 BERAERAE T

W HEAT R TR AL . AR TR Z IR GB
5009.168—2016 £ i o AR W AR A 5 ) AT
T, DA g pUE i
1.5 $F %M KUK e

HCE i AT P AP UR By SR 0 o 24 33

PERRY TR GC-O-MS i 5 5E H /0 Wr 5 % i)
P ATV Y 1 5 0 AT o
1.6 HEBHH

K H Excel 2016 HE47 - Y8 bR 1w 25 53
Br, F SPSS 19.0 Geit stk k47 07 22 534,
BARGERIB L PR TR,

2 #HEREITR
2.1 AEEBLLHFAERH B

XFAS [ #8457 28 Big B 9 1 9 2% H Rk 2 L4
B, —Bh THLALEW MR AN 2SR, AW
TS 2 B 105 78 S A AR TR B4 R AR ST
A HRAL A Mg 17 19 R N2 1 TR .

A8 W7 H R AE 53%~79%22 18] . B E G Y
MR E, BHT 7831%, MR LR W AE
76.62%/c 47 o A3 FIBR M EREAR, O H T
B Rl 2 A AR AL | Z54E MRS RS 414

R 1 BEACARERA Db 2R
Table 1 The oil yield of different parts of beef fat %

LS 5 EA RERTIES AR Bk
A 78.31+2.43 i
JENE 76.62+3.51 fit ol
Ba)i 53.88+3.27 Pani kil

2.2 AEELE MBS B AR
Kb AN R R A 25 Big 5 A5 20 09 B Jh R S b 13 Fp
R 5 R AR e AT e, LS SR ILEE 2,

F 2 AEABALRE it B AR FAER A AL

Table 2 Fatty acid composition of beef tallow from different parts %
- I 107 R AR % 5 ik

VoI LT

AH:E (C12:0) 0.01£0.04* 0.02+0.03* —
W R (C14:0) 2.95+0.23° 3.03+0.08" 2.94+0.19"
T F G VTR FEMER (C16:0) 24.61+1.14° 23.6+2.61° 25.29+1.07°
+-LkERR (C17:0) 1.48+0.25° 1.54£0.27% 1.2940.17*
gz (C18:0) 26.31£2.034° 24.67+2.15% 27.05+1.54
GREER (Cl4:1) 0.14£0.17* 0.17+0.13* 0.20+0.17°
. *ﬁlhﬂa%’z (C16:1) 1.40+0.25* 1.86%0.58™ 1.5140.34¢
Mz (C18:1) 30.24+1.58% 33.18+1.738 29.67+1.314
R (C18:1t) 4.46+1.15% 4.11£1.75% 3.71£0.70%
Wiz (C18:2) 1.58+0.04° 2.13+0.51° 1.21£0.14°
RIS SRR (C18:2t) 0.37+0.45" 0.25+0.44° 0.41+0.42°
y-RRER (C18:3n3) 0.64+1.31° 1.44+1.76% 0.90+1.31°
a-WEJFRIZ ( C18:3n6) 0.03+0.12° 0.08+0.15" 0.03+0.09*
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- I 7 R AR R A
43 Fh 3t
SFA ({FIRNTR ) 52.86 56.57
MUFA ( BRI FIR IR ) 39.32 35.09
PUFA ( ZA AR ) 3.90 2.55

T R AR RATEE RS TR g 2 AR R 22 UL 3 (P<0.01), SARIRE 58 /NG TR 58 & A RR 2 57 3

(P<0.05), FAHR/NG FRERREFAREP>0.05), FH.

Note: “—” means not detected. In peer data, completely different uppercase letters means very significant difference (P < 0.01),

containing the same uppercase letters but completely different lowercase letters means significant difference (P < 0.05), and containing the
same lowercase letters means no significant difference (P > 0.05). The same as below.

Alirh S A BRI E AR Z , (HRERS R
R 1) & w AR D ECE R M E R . TR AshY
i1 E i E Y xE URA f a4 ™, fetims .
NEMR AR & & & B T AR iR S 1Y 80% L)
L SR EERR TR . TR AR ( saturated
fatty acid, SFA) Hv, 3 Fd-imny H AR . TR
PRI & 2 W E 22 7 (P>0.05 ), 4-ilith & A
TEkEiR, HrhfershmEgismh 1.54%, 5
LR & B B E R (P<0.05),
1 B B e iR & B S 4RI . A0 B
PE2ESE (P>0.05 ). BENRRREA WM AL, BENRTR
Bt fem A IES , IRB] T 27.05% MRS A
MRE IR IR & 2 T 1 3 25 5 (P>0.05), M50
TR IR % R A R 22 S (P<0.01 ),

UFA 5 T4k, REZEMRERTTAY . 3 Fh
AN AR R ( monounsaturated fatty acids,
MUFA ) Z[B) )& 25 5 E 2R AAEmmR . kX
TR F o ENm PR & i A s, A8 T 33.18%,
55 S AR LA Y e 3 25 % (P<0.01 ). 7E4F
I R, BOBHY UFA #2098 B E Y T e
IR B AL A R IR IR, iR %
—E M RIR S APENTR . Al @, AR b e =X
RENTIR T 52 4%~5% , Her B v s =g i g AH
X BRI 23 E1 S MY SFA FI MUFA 414,
Z AR, Rl 2 A i R R R 7 A
WEMEZER, MM SIS IR & &5 TP
Z I MBI N AMAIR 22 570k, AR AR
53 F B i AR AR e AR S LA LA R AT
PRI, 23S0 A 25 AT i) A i 7 5 0 R 2 1 1
fRe i, XM SANEMT R . DA EZIVLA N

T TR A g o P R 3 A e O ) o g 4 SR
HHXT R

Z A FIRE MR ( polyunsaturated fatty acids,
PUFA ) J2 H BT BEIIR , f64 b ik 5 b
B, 22 2 AN o-3 PUFA E% 8 o-TFERR ,
-6 PUFA 2 WIRPRF p-WRKIR o FLAR a- TR
B2 . p-WERRRR & A 3 Rl oc B kR
L3 A IV JRR TR A 43 3 T A B A E S AR X
Triko TE 3 BRI, I 00 S R AR T B i
e, I SHEH L JHh H IEh RR AR T B A
E2ER (P<0.05),
23 ARSI HEEZERER DRSS

FEA AR . i sk b, A, &
F 55 AU BT AR 28 S Ak . S48 S iy A A W A 46
NG T 77 A A R R I, 3 2 B 43 k4 T
VR R B T A= i &< X 3 MR iF &
PR XK A I 25 SR 2 3 o

3 ANAS [IASE 2 Tl 8 4 2 XU o 0
46 Fi, WBIANEEARYCH SrENm (42 A,
(40 Ff ). il (38 Ff ), 4Nk 4 P, 4l 4%
RAERBRBAT A . T, B R, R, 2430 6 25,
Sy R L PH I 2R M KU B A 1Y)
B ZE, 9k 43.00%., 47.35%F1 59.90%;
FRIE AT IR Z , 43 WM 29.72% . 31.36%F1 27.41%.
T RS 7 A W HE R PR XUBR o3 B 1Y 70% LA I
SRR TR OR A E 2R R . EIS RN IS5 K M
&Y F 2 AR TR bR, sk fE ol
AR AR Bk . IER S E, MR R
S 2= 3o A4 M A 7 e o P R A Tkl

TEHE & v R B 2 B b, R LA
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Table 3 The GC-O-MS result of beef tallow samples ng/g
. ., - (12 AN TR FRAS, 2 T 00 4 42 M IR 3 2 A X 5
e P M KU 1 43 AR e P e

P Ak 57.97+14.67° 94.57+8.89™ 29.54+7.66™
CLE ELS 66.96+6.07 136.51+36.415 86.87+14.32488
B g iy A 122.14+10.39% 240.02+38.98" 79.95+10.63%°
SEE HE 7 149.55+11.94" 249.16+28.67° 101.74+6.70%°
T TH TR 360.63+37.20° 360.58+69.26" 181.23+20.71°
o I R 63.03x11.96* 148.22+21.29% 154.60+£10.20%°
e T B ok 51.99+7.39° 55.03+10.39° 25.1145.02°
+ RNV 17.23+4.81° 51.26+9.41° 11.93+3.15°
(B)-2-15 )it RAFIR 25.14+3.57 26.18+5.18" 57.61+4.28"
(B)-2-C 4 I TH TR 46.99£3.17° 39.21£12.99° 46.50+9.05"
(E)-2- BRI g iy A 83.04+4.67* 8.69+2.065 24.07+3.67%
(E)-2-FJ i IR 111.75+12.834 168.26+15.14"° 98.79+8.71°
(B)-2-T- Mt LS 203.56+15.52% 194.35+16.31 51.51+8.06"
(E)-2-%% J i AR 350.89+21.374° 245.35+14.65° 71.87+50.00°
2- I (LA 299.42+13.81* 120.26+8.66"° 126.22+8.60"
o I PR Pl — — 88.71+5.92
(B,E)-2,4-FR — it i ik 30.67+6.68" 38.48+4.55" 28.84+6.94°
(E,E)-2,4-%% — 4% i 1y 11.5042.54 ° 16.96+10.35° 14.12+£3.77°
2-F 1 Hk 7.43+2.00* 43.30+3.64° —
2-T- i ERIIUS 14.58+2.86° 27.87+10.49° 22.58+4.86"
2~ FH e E AN 40.34+2.89" 41.09+3.69" 15.16+4.49%
2(5H)- Wk i T MR — — 49.71+7.77
I Pt ERELUS 40.77+3.43488 99.71+13.9%° 14.17+9.225
C Bz TH TR 20.60+2.34° 64.06+13.1° 20.29+3.61°
R e GHUN 9.01+1.73% 84.48+9.42° 34.63+8.63"
S B4 €51/ 73.63+4.28" — 28.39+7.11°
e P FEME IR — 67.86+3.99" 79.10+7.01°
2,3- T ¢ EglHIS 8.01+1.58* 59.52+9.638 —
145 -3- 1% BEHEIR 33.49+1.40™ 144.65+11.32" 68.52+3.90"
i [iedS 399.81+£29.954 595.65+22.61° 339.55+21.45%
R Wy Rk — 126.31£20.51 —
T Wh K TR 18.84+2.88" 20.83+9.86" 16.65+4.83%
'3 ER RN — 32.1345.51° 40.87+8.31°

VES c RIS 97.3245.277 99.91£19.77* 46.57+7.95%
BRR TRk 26.21+6.85" 57.10£6.54° 20.45+7.17°
FIR JE R 86.61+7.78%° 74.63+5.924° 127.45+2.91°
TR Wy R 170.36£6.37* 259.90+13.81 ° 181.96+6.28"
ZE R Ji& Rk 140.12+8.00° 185.88+11.82° 110.49+10.32°
FH 1% B g EiY)NUS 44.58+6.07" 142.67+9.66" 122.88+11.15
y- T N TR BFuk — 13.17+7.214 99.24+9.14"
y-=F N i LIRS 29.86+2.46" — 30.31+5.48"
y-b— PN 49.89+4.42° 45.40+7.50° —
2- it g FEAALIR — — 53.53+5.19
2- BRI E Jig s ok 25.96=2.30° 34.99+4.24° 38.1248.14°
2-JRLHE K I JIIE 7S 36.49+7.16 A 117.49+12.02 B° 67.94:+23 .45 A8
2-2 5k-6-F B nL g AN — — 66.83+13.86
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Table 4 The types and proportion of volatile flavor components in butter
_— JHimh [ Ban kil
- A2 B (ng/g) 5 1% #1355 B/ (ng/g) 5 1% HI% 5 B (ng/g) 0 1%
B S 2 052.46 59.90 2193.09 47.35 1279.19 43.00
i 2 62.35 1.82 112.26 2.42 87.45 2.94
[EES 185.51 5.41 520.23 11.23 245.10 8.24
(&S 939.18 27.41 1452.34 31.36 883.94 29.72
[lES 124.33 3.63 201.17 4.34 252.43 8.49
TR 62.45 1.82 152.39 3.29 226.42 7.61
At 3426.28 100 4631.48 100 2974.53 100
463148 ng/g, fE=H Ticm . CRE. BElE . FlE. 5 7

T . (B)-2-FMl e AU AR TR AT EY, 76
A s E e, Horh i . FEERR TR
WEMES (P<0.01), [FEF, B2 L%
KR B 5 FE iR B T 31.36%, HAM . iR, T
PR o W S 2 M = I RN 4D (P<0.01 ), AR
PEZHE ST, (B)-2-FMGlE . ORI 4
AR KU oA 5 sk ik, ELRR
FEFNIR IS5 I M IR J8 73 e A 745 B £ 0 S e
JERIRETF AR o JH I A SIS 42 e PR KU 1853 o Pl ik
#] 59.90%, HAR AR H LT, KUEER
SR = &= L R SN RS S N (O
RN FE, FHoh s KR 9 (B)-2- T . gk
(1) (E)-2-28 W TE ARG 1 B2 R i) 2-F — I & i
& T A o> B . BE2Ook BT UFA A
BRI, - W -3-BE LA B gk IR, XA R A IR
(I A SR, R AR S R
AR 2 Bl 13- B A A Y
Z5 (P<0.01), BLAN, XM S, 53H
TR BRI RN AR LA R B 8.49% 11 7.61%,
Ry B S A SRR o A R BRI
SRy ELA R TIVBA 114 P R BRETSE FR R 1Y) y-"T N TR
TR R VE T L H A8 N . R oA L
R B E R N, TR . EiE
DL R R A, o 2- PSR BE T 2- P3G 6 1 MR 2 2
WA BRI ) RIS A E i R 2-
HHJENE R A 2- 2, 56-6-F SENL R . PRI, A8 A g
FEFN AP M AR 1873 o B AT R S 0 1 B i
BAFERERNR A

A3t 00 KUK 5 LR s 1% B 77 7R 2 1 2 A DG
PE, ARAFFELL 1000 kg S BAE i 5T & S M A ]
FALAEREN, SEI4, X IhR . IERA
BRI AT M R 153 25 S A5 0 AT o AR Re iy
() H TR AE 53%~79%Z 0], MUK A 5 JE) Big > Rig>
Sy EIRE o RE R R 4L K & AR RIS A
B2 IR . WEIRRR AR & = A
JIg Vi R e 2 1Y) 80% LA I, STl i EZLRR IR - 3
Pl 2R3 SFA S 2 ¥7E 50%L) I, Ho I SFA &
WE, N 56.57%, rENM SFA Sk, A
52.86%, M- 43190 A0 i A R -5 v R 7 i 0 L
A E 2R (P<0.01),

O 177 TR 2 18 % % k1Y) 2 S5 X6 A [T A 4 il
PR KR I3 72 A T 52 o 2 T A 2 XU
DABESS | BRI 32, 43 B = UFA (5 e fiid
77 A A M KU B 53 = 8 O B B RS
I, BAZERRERRN; W
RMEBR 3 S e, Hom A e . IR
N FER R NER TN T s Il iR S S L
F, K5 59.90%, FRUIH NG AL 2R
FRT R ST,

SEZ WK
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