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Analysis of Volatile Flavor Substances and Fatty Acids in Different
Parts of Small-Tailed Han Lambs

FENG Runfang, MENG Fenghua, AN Xiaowen, WANG Zijuan, LI Jiamin, ZHANG Zhisheng,
CHENG Shumei, AO Changwei"

(College of Food Science and Technology, Hebei Agricultural University, Baoding 071000, China)

Abstract: The purpose of this experiment was to study the differences of volatile flavor substances and fatty acid
composition in different parts of Small-Tailed Han Lambs, and to preliminarily evaluate the nutritional value of fatty acids
in four parts. The contents of fat, protein, volatile flavor substances and fatty acid in hind leg, tenderloin, upper brain and
lamb chop of 4-month-old Small-Tailed Han Lambs were analyzed. The results showed that the main flavor compounds of
Small-Tailed Han Lambs were octanal, nonanal, octanol, 1-octene-3-ol, caprylic acid and decanoic acid. The types and
relative contents of aldehydes, alcohols and esters in the tenderloin were high, which played an important role in the
formation of mutton flavor. The ratio of unsaturated fatty acids to saturated fatty acids in upper brain was significantly
higher than that in other parts, the ratio of polyunsaturated fatty acids to saturated fatty acids was more than 0.4, and the
contents of monounsaturated fatty acids and polyunsaturated fatty acids were both high. Therefore, the composition of fatty
acids in the upper brain is more consistent with the nutritional value of fatty acids.

Key words: Small-Tailed Han Lambs; different parts; flavor substance; fatty acid; nutritional value
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Table 1 Contents of fat and protein in different parts of small-tailed Han sheep
e A A
% — - — -
Ji IR ity - fini e JE ik ] ES
eI (/100 g) 31.80£0.10°  32.59+0.16°  32.55+0.10  40.43%0.15° 6.64+0.15° 7.09+0.12° 7.02+0.18° 7.5040.10"
A SE(Z100g)  18.10£0.10°  16.27+0.03°  15.50£0.02°  13.29+0.03¢ 24.10£0.10°  26.43£0.06°  22.20+0.10°  20.40+0.10°
T FAT AR/ NG F R 2257 .35 (P<0.05) 5 FHorp, Rl — 5 BRI A Bk e, 88 1A B R A
2 NBIEFEARFIAIE R MERERY R GC-MS 1458
Table 2 GC-MS analysis results of volatile flavor compounds in different parts of small-tailed Han sheep
AR it (%)
el EY Sk A I i FHE
e A A AT A SR oA A A A R
S 1.704£0.03  0.068+0.01 3.043£0.06  0.495+0.06 2.784+0.03  0.623+0.02 4.549+0.03  1.124:0.04
T 2.864+0.08  0.078+0.01 4.038+0.02  1.328+0.02 3.434+0.03  1.022+0.02 5.499+0.06  1.743+0.06
-2 B I 5.381+0.05 - 5.509+0.09 - 3.814+0.01 - 6.961+0.02  2.109+0.04
2 4.409+0.02 - 4.05+0.02 - - - - 1.584+0.02
2,45 IR 1.413+0.04 - 1.55+0.08 - 0.778£0.04  0.24+0.03 1.96£0.05  0.714+0.02
PR - - - - 0.762+0.02 - - 0.912+0.03
B - - 0.794+0.02 - 0.699+0.03 - - -
S -2- T - - - - 1.553+0.04 - - -
b - - - - 0.429+0.02 - 0.706£0.01  0.198+0.02
2 FoSEE - - - 2.734+0.11 - 0.273+0.01 - -
RIAN:ES - - - 0.419+0.02 - - - -
S22 S - - - - - - 1.146+0.03 -
R -2- T - - - - - - 5.158+0.03 -
R -2- Al - - 2.415+0.02 - - - - -
(A - 0.283+0.08 - - - - 0.512+0.03  0.44+0.02
A - 0.5510.02 - 2.905+0.08 - - - -
2-PEfiE - - 0.64+0.04 - 0.5610.04 - - -
TR 7S - - 0.698+0.08 - 0.626+0.03 - - 0.079+0.01
| R - - - 0.242+0.01 0.11420.04 - 0.379+0.08  0.304+0.02
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0.593+0.03

2.978+0.05
0.505+0.04
0.268+0.04

0.503+0.02

2.884+0.02
1.369+0.05
18.288+0.04

0.055+0.01
0.134+0.04

0.06+0.02

0.394+0.03
0.082+0.01
0.112+0.03
0.062+0.02
0.171+0.02
0.261+0.04
0.267+0.03

0.003+0.001

3.628+0.02
1.49+0.04
0.342+0.02
16.405+0.05
13.974+0.02

- 0.878+0.01

0.859+0.03 0.546+0.02
- 0.763+0.03
- 1.072+0.04
- 0.224+0.05
0.715+0.02
- 0.206+0.04

0.327+0.04 -
0.258+0.01 1.24+0.02

- 0.347+0.03
0.341+0.06 1.039+0.04
- 5.708+0.02

- 3.794+0.02
1.13540.05 -
6.963+0.03 -
0.845+0.04 -
2.075+0.05 -

- 6.659+0.06

- 1.24+0.06
- 0.915+0.04
0.881+0.01 0.226+0.02

0.113+0.01 -
0.115+0.01 -
0.297+0.01 -
0.157+0.03 0.262+0.02
0.063+0.01 0.193+0.04
0.216+0.04 -
- 0.121+0.04
0.266+0.03 0.868+0.02
- 1.222+0.04
0.103+0.03 -
0.145+0.02 -
0.1440.03 -
- 0.149+0.02
- 0.142+0.02
- 0.156+0.01
- 0.117+0.04
- 0.877+0.06

0.119+0.03 -
0.147+0.01 -

0.567+0.03 1.634+0.07
5.278+0.05 -
0.727+0.02 -
1.611+0.07 0.287+0.02
- 0.438+0.08

0.962+0.02

0.205+0.02

0.35+0.03

0.331+0.08

1.401+0.05
0.408+0.02

0.37+0.04
0.135+0.02
0.336+0.06

0.584+0.02
1.488+0.01

0.434+0.02

0.149+0.04
0.067+0.02
0.072+0.01
0.059+0.01
0.602+0.02
0.10840.03

0.087+0.02
0.138+0.01

2.946+0.02
0.504+0.02

0.507+0.03
0.367+0.02
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k2
A B (%)
25 (=t JE LK<y (1] Ak
JE A A JIE A B JIE A A HER A
bl - 11.091+0.06 - - - - 16.614+0.05  23.998+0.08
MR-\ R - 0.286+0.04 - - - - - 0.162+0.04
(AN IR - 0.056+0.01 - - - - - -
2-+ H e 0.215+0.02 - 0.33+0.01 - 0.224+0.02 0.255+0.03  0.396£0.04  0.1+0.01
24l - - - - 0.123+0.01 - - -
_— 3-T R - - - - 0.250+0.02 - - -
RSt - - - - - 0.402+0.04  0.215+0.04 -
S5-I FE-2- IR - 0.202+0.03 - - - - - -
DY -2 H-2- M M - - - - 0.166+0.02 - 0.278+0.03 -
GiFS - 0.152+0.01 - - - - - -
% 1.376£0.03  0.086+0.01  0.344+0.04 0.434+0.02  0.214+0.01 0.229+0.01 - 0.125+0.02
-2 - - - - 0.0670.02 - - 0.086+0.02
2-MAEZE 0.584+0.02 - - - - 0.122+0.03 - -
i 2-3 FL kg - - - - 0.234+0.03 0.099+0.01  0.387+0.04  0.118+0.03
ENI 0.499+0.03 - - - - - - -
(i8] P Ty 0.318+0.02 - - - - - - -
I ) — (e B ) ik - - - 0.07+0.01 - - 0.243+0.03 -
4-HIE B - - 0.17420.04 - 0.146+0.02  0.097+0.01 - -
13 F 28 - - - - - - 0.47+0.02 -
e~ R He3~F4fF]
3 AR RS AN E BT i
Table 3 Types and relative contents of volatile flavor substances from different parts
(2 ik Bk fekedts (223 (7S L IES St
i A 5 15.771+0.13 1 0.593+0.08 3 3.751+0.13 - - 1 0.503+0.09 3 22.541+0.12 1 0.215+0.01 4 2.777+0.13
R 4 0.980+0.05 2 0.189+0.04 8 1.409+0.04 - - 1 0.003+0.001 8 47.272+0.14 1 0.202+0.02 2 0.238+0.02
g A 9 22.737+0.11 1 0.859+0.02 3 0.926+0.12 - - - - 4 11.018+0.13 1 0.330+0.04 2 0.518+0.01
A 7 9.001+0.14 6 3.526+0.06 4 8.334+0.13 - - - - 2 10.453+0.15 - - 2 0.504+0.04
i A 11 15.554+0.06 3 1.109£0.15 8 1.387+0.08 2 0.266+0.03 - - 4 8.183+0.07 4 0.763+0.03 4 0.661+0.02
A 4.313+0.08 1 0.226+0.03 10 4.107+0.11 - - - - 3 2.359+0.12 2 0.657+0.04 4 0.547+0.03
S A A 9 26.870+0.06 2 1.167+0.08 3 2.082+0.07 1 0.408+0.02 2 0.505+0.03 4 19.022+0.10 3 0.889+0.02 3 1.100+0.04
bl 10 9.207+0.11 1 0.434+0.02 6 1.057+0.06 2 0.225+0.04 - - 6 28.484+0.05 1 0.100+0.03 3 0.329+0.06
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REfp FNSERLAE SN

B ) o B 1 Fh s W5 SE AL s i = A, 121>
HRS3EH PR BOHEZIE A A SER A SN AN T, R E
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JoT, 2 A XUBRIE ™ AR S sz ma ™. j = 2 A,
TEREEY b, KR ALAE A vh 2 -2 25 M i A
Xof A, I A R (22) -2- B P (A AR X 55 e de
5o BEIEW) B E A HENE P RIS PR AR AR X 5 e 4 o e
e, FH TSR PR R 22 55, AEAN RIS 47 D A PR R SIS
A AR 5 B TR A . BESEY P LU R
N, IR BERE | ol EREANSSRE, AT

FELEA RIE AL AR T . 2R e n B Y . L
IS A TR I AT, HLE R, AR By HAT WAy R,
X2 KUK IE AT T A2 it TR S R L SRR
SRR EE oas RN Ry N RS B S A NSE S Bl il ER e
RS, HoSE ey, SR IR A AR R 0, X2 P XU
JE = HEASRIRE N o RIS A AN R4 A A
B PIAREANE AN [R) AT B A P LRSS A AT
AR AR .

PG 1) T2 LA B NS5 4845 A S
S il 8 e A I T 1 7 A2 Y BRSBTS
Fr . AEY) A FAR TR, PUASERA AR S e, LA
THIEAR | ARG AN BB AR, X5 = P KUK IE A e A
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AR IESS A AT RHAE A, PP T ERIE R s 1-
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FH R R ST IR ARIRFR S R WM A< X 2L
J&iE o PR RV FH R 25 R DRI A L BTik™

ek -Gt NN IR Th ke 48 F i Bkda 2
7R, —RTCRIR, X R XTI i A B E -
AR AT R i HA 2 A 5 ) [RAR, A i
X2 PR XU G B TR] 22 E Y, ARG Y 5 Fpds
RYEESIEIALE Y, HApISn &850,

i 75 S G PP ISR T B B3I, AN [R]ERAL
Z AR B 22 57, XT3 P RUBR BT I BTN R .

M2 1 el BRI H s AN AE i FR A A sl
fitgfie ==, 36 3 nl LR Y, J5 R ERA AR IS W) IR
LA IR JFTAR RS & B ey, S RS v F 9%
KeVEPIBT . HER 2 AIH, ZERRME RS T, BRERAAE
P 6~ /N AR RS & B B s, 1198 PR AR T AR 19 A4H
Xt o A FIEEHPE R A S R PR S
R JTAH RS 5 B A =, B P PO TR A X 5
i, AEHERE R PR AT & s . R 2
AN, BRI W) S AR R R M B o LhE
=1, B 6 /\R . MEIMER . TR . AHEThAR . SV JRRER
. ZECNKEENENITR, /B EEENE IR, An-EHR
FIBEIR o ST BENR IR AP IS FIAEXT & B3R, (HEI0A
St 2R PSSR IR A B . VTR RAEAE
TS BRANEHERS A o B IR E R = A AR R |
VR . IR . ARATHIR RArAE T A, W
PRI A T e BRI R i, AR S e eIl S viR
TEJ5 R AT LA FRALIE P h A TE, HARXT & 5048005 o
Rk, S5 R A B R 098 PR B SR E R =, BB S
MNEAE TR 2K

ER2ASAb A 2 S hr A I g g R TRl =4, B AN
FOHE W HR i AR A sl B i = AP0, e 6 FPERIS
G, FRISFIAEXT & B3, X2 RRUARTE il —
RS, 2- TBEIRLE 4 DHRAHERMEAE, B3 53R
B0 2-SSHRFN 3- T LRI b R ER A A i AU
Yo, 5-AE-2- IR S5 R AR LA i XU 5T

IR IAL G R 2E RAFIE XUBR B 1 i) S PRl 22
—, BRI B SR AR S N 1974

S HTER B, FEmn /)N B S A Y IXUBR I 4% 2 M Il g
FERTEISFANESS, R RRY) B e . . <
B 1-FM-3-l5 . SEIRFISETE
23 IR NERE A SRR 4

FHR 4 AT A0, /NBIEFE R TR i 30 Fhdg k&
TR R, PR FNE AR (Saturated fatty acid,
SFA) 15 F . AL FAE W 8 (Unsaturated fatty acid,
UFA) 15 #, A AN D5 2 (Monounsaturated fatty

acids, MUFA)8 F, ZAMuANEIi12 (Polyunsaturated
fatty acids, PUFA)7 i,

FHE% 4 AT, AR IR i iR S22 il B e i (B2 Bk
MR) . N SLSERR . IE T AR . LA B E
FROLI Er B T EARERAL, 1E - R A A AR
AL S WS T EIGHRAL, A SRR AR HE B Y
TR E ST PR BANMFIAE TR 2 v
MR . AFRE VPR AN S I PR 2H e o YR ANAS AR T P 7E
MREANE & e fpe e, RO AE e RS B b =i o i
FRASE TR PR 5 o S S v T R . YR B ik
A PVER, XM E JEEAEH . AMEASS
JRAITHIPRASRETH A AATHT 2L, DR A 25 AT v B L
DA o AFMEVHERAAAE TSR . AR, SFHEERAL, A
THIFRXT— Lo PR, A CIRERG0E . BH PRI RN R AE
AIERITVER . IR RAPTE TS R Ho& 5 i,
FSAMBR S IHBR 1 [R] 43 AR, J8 T I =XHe iR, Bets
5| R PN R AR AR 455, (o S BRl R iR g, X A Ak
FRANH . R, B SR, Jo R AN B
ZEM. ZAMMIBIIER F2 B \IllR . o-EBRIR
HK o o-WIRIRATAE TR . EUAF=EHE Y, BHAE
3 AEBOIAB IR & i AR . a- WRRFR EAA RIS .
R I, . i MR 2IS950ms . FRT7 OO UBEZE S8 E H, i
RefR#bE B A B A i R v ) S e S, (2
i Z AN FIHE T BRAE AR N B DTERPT . S viER HAE
T EIGESAL, FEAAREIMAR . B . REARIE [E
5 BRARIMAS . TR BTk RERE AL . AR AR SAE
JHPS, X5 2E P XU s BPE EVE T . B Aok U6, |
oA HA R B SR

AR TE H WV REREEE o-IERRIZ AN p-
SERRPR o -V JRRIREA BRARIMAG . I, PTRIE RS
VEA, B2 b FEZEAH TGO . BT REAS . /& 1
FR . BEPRIR FIEAPREIR SERE o - \ERRERAAAE TS
JERFN B H o e, ISR R, TR VUSRS
BEIMAE « M MR EREE . Bk . Pusss . PrisiisEfb.
R HENNLHLUR B 557 B AR A= E s,
AFTET BUAHRA HLS s ik

Wong %5 AR 8~10 Bk 1) B4 28518 B
fi (Branched fatty acid, BCFAs) %} = A RRAE XUBRHE
A WEVER, b\ 4-FF BoE g | 4-H LTl f
4- 2 TR R A RINER AR ) R T, 2SR 4-
FABE TR 19 [R1 453 S Aa A, R ZS IR X =F A A ASR R JXUBA:
WARR—EEH . FaEE8EER I, 5 R e
YER B &Y =2 S I UE S B IR, F A C
iR . SERRANSS 1R, H AP 3SR 252 25 RUIER 19 224
BT, MR IR 2SR LU 0.5:1.0:9.0, FFAE—E 4%
P R A 856 s e s S alah 59, A iefli=E K™
A BRI IE R . A SO I S AR I DT R A T 1R
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HHIOL o i . ARSI R & =4 LL, 2



8428 %20

T, % NRFEFARIRROAT R RUR Y BRI R AT

-+ 291 -

T4 DNRIEFEAREEFRALH SRR AL
Table 4 Fatty acid composition in different parts of small-tailed Han sheep
- REMIR & & (/100 g)
Ji R HH W] S =ild

MR A2 (SFA) 27.3872+0.03 58.9515+0.06 8.9268+0.09 44.8094+0.04

TRE(C4:0) 0.0530+0.01 - - -
CLR(C6:0) 0.0407+0.01 0.0853+0.01 0.0073+0.001 0.0346+0.01
FFR(C8 1 0) 0.0384:0.01 0.1053+0.01 0.0165+0.002 0.0753+0.02
Z4[2(C10:0) 0.3302:£0.02 1.2318+0.05 0.4002:0.02 0.9884+0.04
—JEefR (C11: 0) 1.4980+0.08 1.4980+0.02 1.4980+0.08 1.4980+0.08
ke (C12: 0) 0.2536+0.01 0.4131+0.04 0.1237+0.02 0.6076+0.04
+=kER(C13: 0) 0.1073+0.02 0.5428+0.02 0.0573+0.01 0.3456+0.02
A HERR(C14:0) 5.8684+0.04 8.0860+0.05 2.8842+0.07 14.0088+0.05
T HEERR(C15:0) 3.1635+0.03 12.0529+0.04 1.4706+0.04 8.5695+0.08

kR (C16: 0) - 0.0300+0.01 - -
BERR(C17:0) 7.8471+0.04 18.9929+0.08 2.3754+0.03 17.3756+0.10
AR (C20:0) 2.8656+0.06 2.5489+0.06 0.0936+0.01 1.3060+0.06

kiR (C21:0) 0.2092+0.02 0.2703+0.02 - -

kR (C22:0) 3.8985+0.08 6.1414+0.03 - -

ABERR(C24 : 0) 1.2137+0.03 6.9528+0.06 - -
HURI IR ITR (MUFA ) 63.7903+0.06 26.3765+0.06 73.9439+0.06 48.7211+0.10
TR (C14 : 1) 2.3690+0.06 12.3274+0.02 0.8808+0.05 5.8554+0.08
T HBIFIR(C15: 1) 0.2886+0.02 5.5189+0.03 0.1096+0.03 0.8467+0.04
FEAEIMAR (C16: 1) 15.3636+0.04 - 17.5616+0.07 16.2092+0.06
TEHEIR(C17: 1) 7.0780+0.06 - 3.9625+0.03 20.0008+0.03

JIHER(C18 : 1n9t) 33.8068+0.02 - - -

MAEZ(C18 : 1n9c) 3.3639+0.02 5.9106+0.08 51.0604=0.07 -
iR (C20 1 1) 1.5204+0.03 2.6196+0.06 - 3.8429+0.04
T R (C22 1 1n9) - - 0.3690+0.02 1.9661+0.06
ZAMIANEH2 (PUFA) 7.9855+0.02 14.5314+0.07 17.0375+0.04 6.2242+0.08

PR (C18 : 2n6¢) - - 16.8962+0.05 -

- AR (C18 : 3n6) 0.2709+0.01 0.3931+0.02 - -
a-TE AR (C18 : 3n3) 7.7146+0.02 5.3668+0.02 - 0.2309:+0.02
A T IRmR(C20: 2) - - 0.1413+0.01 0.5317+0.06
R =R (C20 : 3n3) - - - 0.3320+0.03

AEAEDUMER(C20 : 4n6) - 0.6301+0.04 - -
TR CIERR(C22 1 2) - 8.1414+0.06 - 5.1296+0.08
UFA/SFA 2.6208+0.04 0.6939+0.02 10.1919+0.05 1.2262+0.07
MUFA/PUFA 7.9883+0.08 1.8151+0.02 4.3401+0.04 7.8277+0.06
PUFA/SFA 0.2916+0.02 0.2465+0.06 1.9086+0.05 0.1389+0.02
W RR TR 7.7146+0.06 5.9969+0.04 16.8962+0.10 0.2309+0.02
AT R 91.4484+0.06 93.8625+0.12 83.0120+0.07 99.5238+0.18

P | “ERRANSS IR & B AR, (HEIXT 35 PRI BRI e 1)
FEIEHEEME.

K EB ALY UFA/SFA LUl BA Wi T B 356
5 o ARG AT IR EAG VR Y LIS F e pe e .
AR | PR35 ST S8 FNER = ) SV E P, AR Ig s
P e A i aed v 2 SO R . — 1k H I AR B
T HEAKTHE, AR AR . WHO #E7E,
PUFA/SFA W{E B KT 0.4, AWF5E43H, _FAsiEh
Ef) PUFA/SFA N 1.9086. BARMEANAG TR ELA [
R MU AR S . 9899 AR AP AR S5 E . AN
TR R IR LA B (EQ T [ R v 2 R R, A0 I
PEER, JET 0 AR D BRI 58012 1 S E . MUFA

T PUFA FE_ iR 7 & B8 T HAE A . Pk,
IR R T PR LH B A7 G ANASX T BB W R 5 TR
(EREOEE
3 ZEip

K GC-MS-O B FHBLARXT /N IEFE A [FFRA,
YE RSy T AT, ARG Y 90 Fh4E 2k XUk
Jr o Ja bR B . ER . CEHET B H 37 R
35 Bl 49 FhAN 42 FhIFE &S, EFEEEDS . BEAS
MRS FRIE . ks | BS54 . %
RRALE Y NI . TR SFEE . 1R M-3- . ¢ 1%
FZEWR . HUEFRAL TS TESS | IR ML & R
SFAERT B B, B R R S
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B, X RXURIE il BTk o

KA ORGEXT /N FE A [RIFBAL AR IR
LHRCHEA T o34, A Y 30 FIASIIAR . Al i Anfg
JU5 P2 . BEAS 10 R D 1R RN 22 AN A0 g U5 R 43 5 R
15 Ff . 8 FhF1 7 Bl LHNESALA SAAB AR . 2
AIFNARIT R AN T AR IR & S350 by, B IRERAL
FROSIE IR « oSV BRI | 0 PR FIVESS AR 9 & B K 20,
MUFA Fil PUFA &g FANERAIY UFA/SFA
K, PUFA/SFA {H KT 0.4.754G WHO 7.
Rk, EAREBALAR IR L BT 5 AT - PRIV TR
B E TR, X AR A 55 -
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