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Dry Fractionation Combined with Solvent-assisted Fractionation
for Process Optimization and Saturated Fatty Acid Enrichment
in High-melting-point Mutton Tallow Fractions

ZHANG Keyang, WANG Jintao, YU Junfei, WU Lingyan, SHEN Dailin,
ZHANG Yan, XU Zequan, MA Xin, WANG Zirong"

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumgi 830052, China)

Abstract: To develop high value-added mutton tallow products, high-melting-point fractions were prepared from Altay
sheep rump fat using a dry fractionation process combined with solvent-assisted fractionation. Solid fat yield, melting point,
peroxide value, and acid value were selected as evaluation indices. Single-factor experiments were conducted to investigate
the effects of various parameters on the fractionation efficiency, followed by Box-Behnken response surface design. The
Analytic Hierarchy Process-Criteria Importance Through Intercriteria Correlation (AHP-CRITIC) method was applied to
assign subjective and objective weights to each evaluation index, with the comprehensive score used as the response value.
Physicochemical properties and fatty acid composition of the fractionated products were analyzed. The optimal conditions

were determined as an oil-to-solvent ratio of 1:2, crystallization temperature of 20 °C, cooling rate of 8 °C/h, and crystal-
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lization time of 12 h. Under these conditions, the solid fat yield reached 33.23%, melting point was 50.1 °C, peroxide

value was 0.02 mg/g, acid value was 0.42 mg/g, and the comprehensive score was 93.88. The high-melting-point mutton

tallow fraction exhibited peroxide value, acid value, saponification value, malondialdehyde content, and iodine value of

0.025 mg/g, 0.44 mg/g, 195.38 mg/g, 1.94 nmol/mL, and 42.42 g/100 g, respectively, which were significantly lower than
those of the raw tallow and the solid fat obtained by dry fractionation at 28 °C (28S) (P<0.05). The saturated fatty acid con-
tent increased from 43.94% in raw tallow to 47.8% in 28S, and further to 63.21% in the solid fat obtained by the combined
fractionation method at 20 °C (20S). These results indicate that the high-melting-point fraction exhibits markedly enhanced

oxidative stability and melting point, thereby improving its potential as a specialty fat. Compared with raw tallow, the satu-

rated fatty acid content increased by 19.27% (P<0.05), providing a reference for the rational development of high-melting-

point mutton tallow fractions and the enrichment process of saturated fatty acids.

Key words: sheep rump fat; dry fractionation combined with solvent-assisted fractionation; high-melting-point mutton tal-

low fraction; saturated fatty acids
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Table 1 Factors and levels of response surface
experimental design
IKF
ESEN
-1 0 1

Az TSR LB (viv) 1:1 1:2 1:3
B: FRERIRIE(C) 17 20 23
C: FEIEH(C/h) 6 8 10
D: SR Ak ] (h) 9 12 15

1.2.6 ZEHVEITTA
1.2.6.1 AHP L6 TWAE  ARPEAHICHFFE 0,
FEFEINEFFR . I AL S AE . TR 4 DI R AR
TREERRRE S0 4 2K, A3 I E B, a7 —
SRR IS, TSR WL 2, TSR FE bR A R
WAHPi /KK : [ENEIS3R 0.2630., [FERE 5 0.4547
[E Rt A0 0.1411. [EIARFEZ MY 0.1411, — 2Pk LL
32 CR M 0.004<0.1, fFE—B A 2R

F2 TN RS AN B

Table 2 Evaluation index judgment matrix for high-melting-
point solid fats

HEAEhR PR Wi CR
S R JHERE R
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Fig.1 Effect of different extraction solvents on yield
and melting point of high-melting-point solid fat
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Table 3 Composition of high-melting-point solid fat fatty acids under different extraction solvents
NRiR (%) 288 NER20S NEA15S SEAEE30S SEEE25S
N FE R 2.87+0.00¢ 3.13+£0.01° 3.3240.02° 2.9240.03¢ 2.90+0.02°
A IR 0.31+0.00* 0.20+0.00° 0.200.00¢ 0.2540.00¢ 0.27+0.00°
T H (BE) R 1.48+0.00% 1.44+0.01¢ 1.49+0.00° 1.46+0.01¢ 1.47+0.01%
FrAE R 23.36+0.03° 27.86+0.19° 28.25+0.03° 25.98+0.17° 24.60+0.15¢
(RN 2.79+0.00" 2.19+0.01¢ 2.23+0.00¢ 2.45+0.02¢ 2.62+0.02°
T-E ) iR 3.14+0.00° 3.77+0.03" 3.82+0.01° 3.52+0.02° 3.31+0.02¢
it TR 16.95+0.02¢ 27.01£0.25° 26.77+0.10° 22.76+0.09° 19.62+0.11°
-9-+ )\ Filik 4.00+0.01* 2.92+0.05° 3.05+0.03% 3.22+0.53% 3.64+0.57%
TR 36.56+0.00° 25.37+0.16° 25.05+0.03° 30.44+0.16° 33.80+0.23°
R A7 0.91+0.00" 0.67+0.01¢ 0.68+0.01¢ 0.78+0.01° 0.8620.00°
TR 3.66£0.01° 2.4240.01¢ 2.36£0.00° 3.00+0.03° 3.34+0.02°
R 1.38+0.00" 0.910.00¢ 0.880.00° 1.13+0.01° 1.28+0.01°
HaFn 47.80+0.01¢ 63.21+0.49° 63.64+0.12° 56.63+0.32° 51.90+0.31°
ANHIFN 49.61+0.01° 34.61+0.13¢ 34.43+0.05° 41.26+0.31° 45.81+0.29"
1 FAT TR RS 4L A B3 225 (P<0.05), 327, 8,
4 150 % 4 150
45 + A ik
30+
a a a a
- 1100 - £ —= 4100 _
S = SEU / &
2s » =
g 15F & & g
150 ¥ sl b a be c d s &
0 it O 0 e o o A /. 0
1:1 1:2 1:3 1:4 :5 23 20 17 14 11
TS Ll FEimiE (°C)
0.08 - e A 43 13
FUE R[] —— i AARE
004L a A mih
\?D 2 \’Eﬁ 2
&b B 0 en - =
£ = £ =
@ 0.04 g i g
< & = 00t &
it 11E e a 11 &
) el 1 b b b b
O i O 0 { s o w e 0
1:1 1:2 1:3 1:4 1:5 23 20 17 14 11
TS5 EA) FRAMIRE (°C)

P2 NI A 0] 010 e [ R P S
Fig.2 Effect of different oil and solvent ratio on high-melting-
point solid fat

(P<0.05), 53512 0.025 mg/g F1 0.6 mg/g, VETEJR K
MV AS R 102 B, DIER X RE R AT
VAR T i, T A AR 0 A3 i, HL s R
T IHA: R, [RIEsHi 25 AR U Bt 3 P BRI e, DA
A RFARER M Ak B B, TiF S AE
FR AN AT ) TCIL TR 43 s Lo Agladd v, PIBRMELA
seax AL, 3R BRI T gtk s S22 A AR SN, AT
I A AR VB XU o

Zigr BIRGER, BEPEIh SR L) 122 VB
i FU AT e Jm 5256

2.2.2 A[FFRARIREXT R L SR 52 A 3

P 3 N [) S Al R v T ) 2
Fig.3 Effects of different crystal curing temperatures on high-
melting-point solid fat

TTLLE Y, S5 h TR X [ BRASRRE A A B sz
23 °C FRELIREE T B4 FE PR AR FE S WL T 20 C
FErmi T R IETS 3 A5 55 (P<0.05), HAE 20 °C
FEABREE T R A 2 38 35 e (P<0.05), 145
KM 26.1% THEi ] 34.09%, #5550 49.03 °C T3l
50.23 °C. YRSLRFEILFE MR, FHE ISR IC B AR
1k, [ R 2SR SR REAIG, B2 22 R A FRIRAY 37 5
TR S0 AR R BN RSN, MR Z A B H RL 3l R
XM, WS AR AR, B RN i S AR R
AR F7 i e 25 S EBGH As B A H i — R
HEA NG, 135 BN RIS TR S 2 SIS, SRR S



5478 S 13

TRV 4F: T MREDNRIE M R E I o T RIS R Y s 5 - 231 -

W TREPY . HE 23~20 °C 35 R RE 5 BBl PN [ G
PRIAS- 3R I A5 4 S 22N (P<0.05), BEHAZEIZ IR VS
FBI P934 T 250 i i [ IR M SE M e K, B ad M3
TR BE ] AR - R R0R, — e B Fyd b Tl AR r=id
FRHIE IR 2E

AR Th Z AN FIE TR & fokk ey, B Ak,
SLELIEL 3 AT LA B, 7 Y R ot 11 g 2k A A (BRI R
WA, 23 °C FEREE T, L& EMIR
i, 5 E ] 20 °C B, sk S L E IR U
I BEAIR(P<0.05), i AU M 0.034 mg/g BEAKH]
0.025 mg/g, BRI M 0.69 mg/g FFIKE] 0.59 mg/g. 4k
CEREARTE AN, S B AR M 34T W 2570k, 31X
AIHESE P RTE 20 °C FRAMEE R, S S A Hh =
FaEI sl i, Ui N T BR A ZZ ANV RIS s iR o PR e T
AR, SEUE R R E TR, ARk, SEGH
ks AR S H Y R T RIS Sl A £
AL FNAR TR, (H 90 5 3 55 B 2 B R
1:2, 5204 BR, B LAk SRR, ook SRR I T
W EARE . TEREARSERY BT H, SImn T AR ik
b, MRS FEOMIR M SR R, o A ERE
K. R 25 5 800 U T AR R B R O, IR
[, 53 AR T RE J1 08055, BRUTREAIR, i sy Nig iR A
JE . X5 FIREFIESE R

Lt DRGSR, BEPEIR IR 20 C fE v EaE I
AR T R SR 25
2.2.3 A[EIFFEEECE S A S E ARSI S
o Tl 33 ] DAL UETH AR 7 o3 Pk R v e e RS e 1Y)
Anl L ANSCR VR 2SS KSR H, By dils e
TGRS BB IS AR TR, Py A e fe A faE 2
R/ T AT (P D AL T s e L T O R D i privee
P2, QAT E S ZR8 % M1 B — 2 LSS SRR, 7 et
FUAH R B TR KE 4 7T LU Y, S R Y R IR,
ST [ MR ATt 2B R, (G R A5 o TG S 255
Wi, FE 4 °C/h WREIRHER T, FARA W B ILTH
b2l (P<0.05), 3X I PR A il 12 ) iR e s i A A
SN AR AR A IS TRTRE K, ERAHAS 2 0 B iR T
[EAETR3; 4F 6 °C/h MR BT FRR1S 2R 505, 4k
SN R R R W IR A TR Wik /)N, (H 00 i 35 AR
1k, EZITR T 8~12 °C/h FEIRIE P, Mk i
e, FECTEAAZIL S, AZBREDE AL, FE AN R
DA AR I TR, 1 B AR S A AN 5, AR R
FHEERG A, (LN ER AN ATE — S 2R L BRIk R 5h
B, BSR4 H Al EE AH v —ER A RE A T i ah
i, 90 T VRAHGLZE, {H NS A S AR e i
RS, AP AR . TRARBH AP E— Ik Tk
R R P 2 ST AR T T A i 5T 4518
S IEAAHTT .

o S AAE 2 e 2 v BRI 2 SR A =) (Gt 4L Ak
P RIFLERE, A 4 ATRLUR B, (IR 4 °C/h B
P AR AR B3 T 6 °C/h B pdad S8 ARAE (P<0.05),
IR LL 4 °C/h B GEHCR BRI, TS R RRZZ1E, SR

— a0
45 [ :l %‘ﬁ
b
_ E : b B 100 _
s o — = o
RS a a a a a &
sl H H H H H {50
0 1 e 1 1 1 0
4 6 8 10 12
R 3R (°C/h)
08 " 13
0.08 e AL
A et
S a 412 %
g ab 0
004} . be g
= d s
4 a Q 11 E
B a i a T
0 7 /. .7 /. 7. 0
4 6 8 10 12
RIS (°C/h)

4 ANIRI BRI A S s B AR 52
Fig.4 Effects of different cooling rates on high-melting-point
solid fat

AR FE AL, ZH I B I G A . 38 ShiAkal
FABRAL, S 6 ST 2 WG, [RIRT i TR &R KA el 4k T
IR P Y B, P RE S G A A P 2
B2 8 °C/h i, i S A fE i 35 i IR (P<0.05),
A7 0.024 mg/g, X AT HEJE: K RTE 8 °C/h Ay 1R 3 %
T, JE AN B3 1 [ R AR LE R, A R0 g
FREE, S EUNMUFIAE IR S AN DA S HEEINR A A 4R
AOIZN, H R R0 v, b A s ] b 7 v G
THPEGTES, vl T ad A i, WA AR T I AR
ARAE (P<0.05) s FFIRHEFAE 10~12 °C/h FYYEREY,
W EE R R, ARSI T P HES TR B4t/ s HAS
FI Ay AR, 58U BRI i i ARAR G, (e E
N AR T A RIR TTR S AL, AT 380G S A E
AR, [RIEE, 78 8 °C/h FEIRER T s [ AR i et
WK BFAE, S 0.55 mg/g, QRLEHHNFAEIRH 3, BRI
TG 4 ZE AR A, A DU AT GBS PR AR A R I R X = g
JU IR s it 8 3 vy T A M H I — R i,
FRE G e G U TR AR 2>, AN 23 % TR s il k3
el

L DIREER, BERRFRIR R 8 °C/h 1 il
R R R JR S50
2.2.4 AN[EIFE LA A S A S E AR s WAR Y
28 S FROLEE S A TR R AR AR G 2 T B, A
rEAZ A B AR 04 A K T 2 — 2 BRI A 25T ik
FEMERATEZRRT, NI 5 0] LIE HY, B I S E)
AN, [ RS R A2 IS 5 LTS 228 a0 AR
1k, FEER S ARS8 3~9 h 355 TE] T i 16 g1
R FTHP<0.05), 12 h BOFESEHE R @S558
K, PN 32.04% FHiE B 33.40%, LS4 hn 3R S et ],



232 - B Tl R 2026 4% 7 H
AR 1150 Al LB, T S BB A A 4 TR 8 SR o
asr VA K, 23 TN EGERRIEER S

= 30l g/g/'i//i—e 110 5 2.3.1 Box-Behnken i 57 [ i 46 AR 4% i 391 2 I

;:r/ ;ﬂ“ FE LG4 R, 15 A Design-Expert 13 #4347 Box-

i Sl a a a a |, ® Behnken i) RG] 4342 T. 25— Ak, wan ) i

RGBT S48 RILE 4, TEMrEE R« 5.
0 H H H H H 0 4 mp EHRE TS 45
3 6 9 12 15 Table 4 Box-Behnken design and corresponding
ARSI (h) experimental results

a —— EE e ATV B FRE C:F&lR DM Y545
R @mfh 13 HES el mBECC)  EECCR)  BHEG)
§ B 1 1:1 17 8 12 77.80
= 004r 12 € 2 1:3 17 8 12 74.90
S & 3 1:1 23 8 12 76.34
hﬂj I 4 13 23 8 12 68.88
5 1:2 20 6 9 79.97
o . 6 1:2 20 10 9 75.81
7 1:2 20 6 15 79.58
] (h) 8 1:2 20 10 15 77.11
BS  OR[ESE B TR 5 47 A 1 g 1) 5 9 1:1 20 8 9 76.51
Fig.5 Effects of different crystal cultivation times 10 1:3 20 8 9 69.29
on high-melting-point solid fat 11 11 20 8 15 75.90
4G A1, 5 AR 9 S 2 3~9 SO : SO
AR AT TR, AR A RO AT IR BRI, & 1 1;2 » . 0 75:50
16 RUH Y = HR IR A 25 B IR 4T, T3 3~9 h IR A E] 15 1:2 17 10 12 78,59
TR ERETS LAWY, MFRAAETE]CY 12 h B, [ 16 1:2 23 10 12 76.97
NEASR i E R K (P<0.05), BEAH AR K Lk 2 ka 17 11 20 6 12 76.73
RS, ARSI NS L Ia], ERRFSR e R, (AJf 18 1:3 20 6 12 72.90
TE B E 2 S, BTBEHEDO R 20l Tk 4R B 19 bl 20 10 2T
i, TR S R LA A (L, 3R A e YL N vooon
KRBT AL FINR TR Y Sttt AR fh AR, . - ” 0 0 ; 4:1 6
1 RIS R 218 N R, [RIA S [l A nT fE 2 2 12 17 8 Is 8047
FATCIE NG 1 B bR TR 24 1:2 23 8 15 75.84
R 25 35 s BsF TR A 38, &1 38 19 3 S f B 52 B 5 25 1:2 20 8 12 93.08
TREE ETHAR R, 7E 12 h igFREsET R, Had Ak 26 1:2 20 8 12 93.04
{ELIRAEE, 9 0.02 me/g, AKZEH TR A ] AU AL A 277 b2 20 8 2 9359
ETHE(P<0.05). TRt 3 h i, G A w0 2 ’ 2o e
29 1:2 20 8 12 95.98

I, FRIACRESATERE, B WA FIIRIITR, S BG4
A SRR FE RS . FERE TR AR TE] B3, &5 A
IR FFE IR, SUCSet AR IR, 2 A
AR RN 2 B 22 A PR v, il T IR Y A Ak
JEEW, RIS, S S A IR O D A A ) T B 2L R
Jy3¥si, M A AR R, DTS B AR 2
FEAR(P<0.05) o HFRAMITAIICT 12 h i, F7 ]
i, TR P EUSR B T AR ORI B AR
b [ IEPTAEALBE T BEAR, S 3G A (e 2 25 1
(P<0.05)P2, FRENIE]G 12 h BB -5 3 AR (E AR
2L, ISBNEA, A 0.44 mg/g, ARSEHGINFE A a], BRAUT
T AR, B 12 h YR S ISTE] T JIE A SR by

TEJR Sttt fe b, 75 22255 % ISR i) 18]
X RN ZR, 5 BRHBAAS I TR A st 1A] T LS g [

2.3.1.1 MR EAERISHT X 4 b g S B
Fr 1T 554, FIH Design-Expert 13 X575 b
(A) | FEERIREE(B) | FEIREE(C) | FRaEATHEI(D) 5
A AR LS TR (V) AT — A&, 752048
GITTEN:

Y=93.81-2.84A—2.11B—0.96C+0.50D—1.14AB—
1.05AC+0.66AD+1.43BC—0.08BD+0.42CD—11.86A%—
7.79B*~7.44C*—8.58D>

RAE R RP=0.9924, £ IE R R,7=0.9849
Ui B A T2 A4 T B (E S A T e #0154
GFB3, XPRSHI AT 225080, R 5 AT, [T AsEY
P<0.0001, [A]HFRAUIHAS i 35 (P=0.8902>0.05 ), BiAA
LA TR TN 5 SEBRMEA B MRS, AN
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Table 5 Regression model analysis of variance

FERIE FOTRL ARE B2 FE PlE BN
el 1598.79 14 1142 131.14  <0.0001 o
A 96.46 1 96.46 11078  <0.0001 ok
B 53.56 1 53.56 61.5  <0.0001 o
C 10.96 1 1096 1259  0.0032 ok
D 3.02 1 3.02 3.47 0.0837
AB 5.19 1 5.19 5.97 0.0285 *
AC 4.44 1 4.44 5.1 0.0404 *
AD 1.75 1 1.75 2.01 0.1783
BC 8.13 1 8.13 9.33 0.0086 ok
BD 0.0281 1 0.0281  0.0323  0.8599
CD 0.7152 1 07152 0.8213  0.3801
A? 913.09 1 913.09 1048.56 <0.0001 o
B’ 393.77 1 393.77  452.19  <0.0001 ok
c? 359.01 1 359.01 41228  <0.0001 ok
D? 47731 1 47731  548.12  <0.0001 ok
B2 12.19 14 0.8708
SR 6.1 10 0.6101  0.4007  0.8902
4R 2 6.09 4 1.52
BEE 161098 28

TE: #2250 2, P<0.01; * 25 3, P<0.05.

PRI B A XA (g g = 2 25 g ), ] iz A A 4L
B RAFEY, AT LA kb S e PRl 2R X LR VS i S ]
25 R 23R X 25 A PE A B R I 2y - Y 5385 75 B 4]
(A)>FF R E (B) >[I (C)>FE Mt Rl (D) ; L
AN PAEITLUEBL—IKIA A, B, C 28
BEFEIN(P<0.01), IR A%, B>, C*, D* LG B
FERL (P<0.01), BRI (52 BTG AB. AC 20 2
#(P<0.05), BC 5ZMil it 7 (P<0.01), FREAEZE 55
G R R R R
TR RN T2 by 3D i 1 1]
FIAT i 28 AT A B0 b, Sz eyl 5925 70 L) L 5 A il

100

B | RRIRHNRE | IR R LRGP A i A A8 B AR
FHo HHTATEERE, S5 MLt a4, sl ) 2 S sk
(R 2 BH PG N 3R Z R13E BAEFIASEH i, S5 2 52 0 ik
ofs 3] 4 O 19 PR 38 =2 TR 58 AR P B SR 30300 ARSI (g
3D M 7 T LRSS i 2R R UL I 6. A IR RT T, ABL
AC . BC i o 1 ] Hh e b e B, 45 e 2 2 55 S EAM
52, 156 BA T -S89 5 3% AR | TS AR Ee )
Rl 52 | 7 SRR 5 BRI R A AR R, X 27
APESr R AD, BD, CD WLy i K22, 4575
LHmn H 2 BRI, =W - 5950 L] 5 53 ShadTa]
FE R EE 5 R A A BRI R S 3R A A (R A8 BLAE
FHARBH &, LB VEsE ARSI mHresi s
7 25T 45 38 ELI ) i S ARG B 2 R —
2.3.1.2 AET ZUFSC % il T Design-Expert
13 T Ab BRAS 3 Fe A2 A, T A e o4 T2
24Ny B S M LR 1:1.891, FERIRIE 19.599 °C,
Ry B SR 7.863 °C/h, 35 MmISTE] 12.075 h, 55 1F5
S 94.146., FEBN T EREVER AT I TR, AR i
T ZESHOREEN: FE S RG] 102, FRERIEE 20 °C,
BARIE R 8 °C/h, FEMATIE] 12 he FEIZSRAF T, 3647
3 RESUESLLS, s3I RT3, 33.23% . M58
50.1 °C. iF4AB1E  0.02 mg/g. BRIy 0.42 mg/g.
ZEE TR 93.88, 45 R UL 6, AHXIPRHERZE (RSD)
A1 0.42%, FEIASCBRMES WUMAE AR 230, UiAHZ T
ARG, AR ML, A SCERR M E
2.4 BALIgkROR

Xt 4 B AR 0 B T AT A RS I
ZE R ILER 7, AT SRS A9 EI Y 28S F 208 1 45T
A LTEPRAEEE TR AR A W 25 A8 1 (P<0.05) . 28S
S FAEAE b, 15 A 2 PR 0.048 mg/g(P<
0.05); FRUT i KA 0.54 mg/g(P<0.05); N %
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Fig.6 Influence of different factors on the overall score
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Table 6 Results of validation tests
EREAR  ElRes  SEME R ,
S =] LT
T (%) () (mg/g) (mglg) F I
1 33.50 49.4 0.022 0.42 94.08
32.80 50.4 0.023 0.43 93.43
3 33.40 50.5 0.024 0.40 94.13
FEIE 33.23 50.1 0.020 0.42 93.88
F7 S ERE BRI L TSR
Table 7 Physicochemical indexes of sheep buttock fat
before and after fractionation
L iy 7N JfR (5342EAT) 28°CHREINE(28S) 4r4i)5 [Efg(208)
K53 (%) 0.47+0.03° 0.22+0.02° 0.22+0.01°
S (mg/g)  0.06£0.002°  0.048+0.003° 0.02520.003¢
R (mg/g) 0.7+0.05° 0.54+0.04° 0.44+0.03¢
fLfH (g/100 g) 52.19+£1.96° 46.72+1.37° 42.4241.99°
AR (mg/g)  202.03+1.55°  197.65+0.88° 195.38+1.55¢
B (nmol/mL)  2.49+0.10° 2.18+0.12° 1.94+0.12°

I B A 2.18 nmol/mL(P<0.05), 5 i S8 AL (H AN
PR 1 A A28 SR — 20 I 5 RAAIR R 46.72 /100 g
(P<0.05); SBALIEREAR N 197.65 mg/g(P<0.05), T
o EE A EIA 208 5 288 AL, i A AL
{E A\ 0.048 mg/g i FFEAK N 0.025 mg/g(P<0.05);
B4 PN 0.54 mg/g W2 FEN N 0.44 mg/g(P<0.05),
T GB 10146-2015¢ & & EEriE & Hsh
Wi AE Y e BR (2.50 mg/g F1 2 mg/g) B TH M
2.18 nmol/mL & & FE AKX~ 1.94 nmol/mL(P<0.05),
VEEHAHER T 4348, VIR A 5= T S A
IR AR T, BIUE N 46.72 g/100 g 3
FEAR A 42.42 /100 g(P<0.05), ZIHEFIBIINATE )

FIENG LS, RS T ke A A S i T TR
B, X 53 8 MBI M ASf ks A —30 BB
197.65 mg/g TIEREE N 195.38 mg/g(P<0.05), flfl
M REAR S 42 208 MR RTIR IR & &E, M fili =P
PRt o1 H o i, T ECR AR E AR XTI, Bk
BB ZRG LA EAHT AT, B AS SRR 2 T o i
PRI T 53 PR A5 B0 00 e b A ST 2 501 25 DA b
FebrA ARk, WG S TR
2.5 PBERRERLERL ST
SRR IS SERENE P Y 3= A T R L AR S

2% 8 PR, AT DAL B—JLARGI Y 12 FhIBIRR . 5AR
OB I | B I R SE A IR T TR 5 Eh 2 43.94%; i
MR . KRRV SE AN AR TR 5 tb 2y 53.25%. 4742
132019 28S F1 208 HEARAH LLABANRR TR S =40 Wk
FTHE (P<0.05), 33T T 3.86%. 19.27%, Vi)
P24y HE 20T DA 2 A 1 AR b i A TR TR -
28S SENEAA EL, =B ANGITIR A S A AR
1b: AEREMRR TS T 0.14%, (MR TS T 1.26%, il
REFRFLES T 2.28%; FZEAB AR IR A AHLA .
FEAR(P<0.05) : THBRFFAIR T 2.99%, WIHBRFF(K T
0.32%, XS AR AN 5 B 045 R 480 v , TEVR F el F
et H AT B AR, DA A5 38 ) [ AR v i pf

BIATR & e Bn, BaE T 5 SR E 3 T IR AN Ty
A —EVEH, BTGP0 My ko A vh
SR —EAFFT A . 20S 5 28S AHLL, MFIARIER &
wmHE—2E T, N 47.8% FHE E 63.21%, i 325
5(P<0.05), Hoh P S 5EE M 2.87% FHEi 2 3.13%,
FEHTR B 23.36% THEiE 27.86%, FESHER M 16.95%
ThE 2 27.01%; AN FIE 17 R . 35 P AR (P<0.05) ,
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M\ 49.61% BEARE] 34.61%, HoiliR A 36.56% F#AIK
£ 25.37%, FEARTHER N 2.79% BEAKE] 2.19%, VR
TR 1.38% PR 0.91%. 4T F2ARLE
JUTTRIERE NG | AEHR R AR, 13X 2 PR SR i AR R AT
PR IS R B85 , PRI R B, PRUHTE S P [ g b
ERE = e Rt R S S W2 O] e 2 S D U S SE 51
TRy TR RS S RIS, TSR P
(RPN A N DT R Wl i — 2L B e 4, 1Rl
AP T o PRROCR, 153 i 4l B Y i A s el e
41, Zhang S5 WIF5E e B i 4 i 0 Pt e o HAT AR &7
FAE JR P, 15 G I A iR B KE T kvl AR AT R
SRR IR S BEIEL A 7 o PRI, s s
20 BAT AR A B E
8 REE FEARAINENIRALK
Table 8 Fatty acid composition of sheep buttock fat
before and after fractionation

BEWTER (%) JEAS(/MERT)  28°CIEIAG(28S)  /MRJE MG (208)
N E R 2.73+0.01° 2.87+0.00° 3.13+0.01°
RIS T TR 0.34+0.00° 0.3120.00° 0.20+0.00¢

+H () R 1.47+0.01° 1.48+0.00° 1.44+0.01°

A 22.10£0.01° 23.36+0.03" 27.86£0.19"
AR 2.92+0.01° 2.79+0.00° 2.19+0.01¢
T (b)) R 2.97+0.01° 3.14+0.00° 3.77+0.03"
AR TR 14.67+0.04° 16.95:0.02° 27.01£0.25
FC9 T \MR  4.00£0.01° 4.00+0.01° 2.9240.05"
VIR 39.55+0.00° 36.56+0.00 25.3740.16°
R AT 0.96+0.00° 0.91+0.00° 0.67+0.01¢
DIATHII 3.98+0.01° 3.66+0.01° 2.4240.01¢
EJFRFR 1.500.01° 1.38+0.00° 0.9140.00¢
LA 43.94+0.02° 47.80+0.01° 63.21+0.49°
R 53.25+0.01° 49.61+0.01° 34.61+0.13¢

3 iR

A B 5T 38 oF B BRL 2R e TR g, LA TE AR A5
RN A EALERR N AR RO TR S i
RIS T2, I Ee oM 43 3 a0 e "R e 9
A E SRR TR AR b . 5 R 404 T2
AL I SR F L] 1:2, FRELIEE 20 °C . [
B 8 °C/h, FEAITE] 12 h, FE A 0 PR s [
NEAS 30 33.23%., #5 5  50.1 °C. ok EHABE N
0.02 mg/g. M2 Hr M 0.42 mg/g. L5445 VFESrH 93.88.
SRR R A ST S 2 T e AR R AT, 4R
tetesE A B eI, /5 s B i 4
FHRE; AR T — TR 4338, TR SR R R
Sy P& 20T DA Sk 25 b AR IR IR, T A e A
MRV S AR R TR S B T 2 63.21%, W3
PER 15.41%(P<0.05), N & S FIB T iR PR A5 B
15, [RIBsE Ay v BB A 2y ) = i SRR FH s v g )
RAFE K56 TN FHER LR
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