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A Comparative Analysis of Fatty Acid Profiles of Camel, Bovine and Caprine Milk
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Abstract: The aim of this study was to characterize the fat acid profiles of camel, bovine and caprine milk by gas
chromatography. The results showed that there were significant differences in the types and contents of fatty acids among the
three milks. A total of 33 fatty acids were detected in camel milk, with palmitic acid being the most abundant ((23.73 + 2.17)%);
the polyunsaturated fatty acid (PUFA) content of camel milk was (4.09 £ 0.54)%, which was significantly higher than that of
bovine and caprine milk. A total of 29 fatty acids were detected in bovine milk, with palmitic acid being the most dominant
((27.44 + 2.45)%), and 34 fatty acids were detected in caprine milk, dominated by oleic acid ((30.89 + 3.57)%). Among
these milks, the highest content of monounsaturated fatty acids (MUFA) was found in caprine milk ((35.26 + 3.86)%). In
addition, the fatty acid profile of camel milk was further analyzed by principal component analysis and correlation analysis.
The results showed that the ratio of saturated fatty acids to MUFA to PUFA was 1:0.60:0.08, which was closer to the FAO/
WHO recommended value 1:1:1. There was a negative correlation between PUFA and short-chain fatty acids and long-chain
fatty acids, with a maximum correlation with n-6 FA (0.978); there was a positive correlation between SCFA and LCFA, and
between n-6 FA and LCFA.
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2 mLFE N4 mLIE Cle- RN EE (3:2, VIV) %
W, FHTNa,SO A2 mL, =S 300 r/min 0220 min.
FRHC EIEWAE20 mL/AKfRE, IREFEITRT. N
A2 mLE AL - EEE W (2 g¢/100 mL) 50 C/KG
15 min, A JEIMA2 mLEERR-FHEEHR (1:10, VIV
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10:1. AT THE: 120 CLEHFFS min, 3 C/minf+ =
230 C/#4#3 min, 1.5 ‘C/minfFE240 C{#$#13 min, LA
20 ‘C/minJt %245 C{#££56 min.
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#1 FTHEIAPEIBRENEER (n=7)

Table1 Percentages of fatty acids in camel, bovine and caprine
milk (n =7)
%
L T3 L 3
Cuo 0.0140.005" 1.34+0.20° 0.76+0.09°
Ceo 0.08+0.02° 1.75+0.24° 1.48+0.15°
Cso 0.08+0.01° 1.01£0.15° 1.55+0.19°
Cioo 0.08+0.01° 2.1740.27° 4.70+1.01°
Cuio — 0.09+0.08" 0.05+0.02°
Cho 0.74+0.06" 2.66+0.30° 2.094+0.65°
Ciso 0.06+0.03" 0.0740.02* 0.05+0.03"
Cuao 10.310.89* 10.30+0.73" 6.06+1.51°
Cia 0.48+0.12" 0.65+0.12° 0.1040.04°
Ciso 2.26+0.19" 0.94+0.07° 1.2040.31°
Cis. 0.02+0.03" — —
Ciso 23.734+2.17" 27.4442.45° 23.5942.69"
Cie 6.16+1.13" 1.60+0.11° 1.434+0.09°
Ciro 1.3140.05° 0.7240.05" 1.56+£0.05°
Ciri 0.89+0.13" 0.1840.04° 0.6340.08°
Ciso 14.21+1.40° 14.92+1.36" 12.0743.00°
Cistnor 3.35+£1.09° 1.89+0.57° 1.9240.45°
Clgioe 21.06+1.77" 23.4441.45° 30.89+3.57°
Crsommsr 0.18£0.04" 0.1340.01° 0.244+0.04°
Cigonee 2.69+0.32° 2.99+0.39° 1.97+0.11°
Caoo 0.63+0.06" 0.204+0.02° 0.49+0.14°
Clsan 0.02£0.02" 0.0340.03" 0.0240.03"
Cao.l 0.18+0.03" 0.06+0.03 0.06+0.01°
Cigan 1.1140.17° 0.2240.04° 0.47+0.10°
Caro 0.14+0.02" 0.25+0.12° 0.60+0.10°
Caos 0.03£0.03" — 0.01£0.01
Cro 0.354+0.07° 0.06+0.03" 0.3740.11°
Caoans 0.01+0.02" 0.1040.02° 0.00140.004°
Coy 0.23+0.11° 0.28+0.08" 0.23+0.07"
Caoan 0.020.02" — 0.02+0.06"
Caso 0.060.04" 0.2240.03° 0.2140.12°
Caoa 0.0240.06" — —
Cya — 0.0240.02° —
Caso 0.0940.04" — 0.1740.06°
Caos 0.02+0.03 — 0.04+0.02"
Coy — — 0.004+0.01°
Co — — 0.010.02°
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IR Z ) 22 S A ZE TS R RE . b4h, g 2 &
P bR, AR AR (Cieo) S =T LB
BE, HETHRiEdm2s5.55%", WIS (C,) &&
( (14.92+1.36) %) & T 3CHk[19] (14.02%) . HAHL
FTER (Cu) MHAKER (CLy &8, BEmTRILK
R (P<0.05) , 45 R 5% EMCOB L R A
REE RN FEFAES P T SRR AR R 2, H
FRHEIR (Ciao) AR (Cigph0) PTEIIELHIRK, CRR
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Table2 Contents of fatty acids in camel, bovine and caprine milk
%
JIE WA g3, 47, FH
SFA 54.14+2.57" 64.164+1.32" 56.9943.55"
MUFA 32.36+1.67" 28.1041.28" 35.26+3.86°
PUFA 4.09+0.54" 3.33+0.52° 2.77£0.12°
SCFA 0.010.005" 1.3420.20 0.76+0.09°
MCFA 0.98+0.07" 7.68+£0.79" 9.87+1.87°
LCFA 89.60+0.72" 86.71+£1.01° 84.3942.30°
OCFA 4744031 2.48+0.14" 4304037
n-6 FA 2.90+0.34" 3.25+0.40 2.2340.13°
n-3 FA 1.12+0.17° 0.2240.04° 0.49+0.09°
trans FA 3.53+1.11° 2.02+0.57° 2.16+0.46"
PUFA/SFA 0.08+0.01° 0.05+0.007° 0.05+0.005"

VE: SFAAGAIIENTER (saturated fatty acids) ; MUFA. BN AN I Il R
(monounsaturated fatty acids) ; PUFA.Z AHIFIfEIiEE (polyunsaturated
fatty acids) ; SCFAJE#EfRNiR (short chain fatty acids) ; LCFA.K
BRI (longchain fatty acids) ; MCFA."P4£ /2 (midchain fatty
acids) ; OCFA.ZF4mkIE/IER (odd carbon fatty acids) ; trans FA. /g
iR (trans fatty acids) .
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Fig.1  Principal component analysis of fatty acids of bovine, camel and

caprine milk

23 B, 4. EFLMISFA. MUFA. PUFARIRT & &7

SFA :MUFA : PUFA & PEAN I 107 2 & 77 A0 i 3 22
febr, BRI\ AT B A 0 B A R AR
M ZH AU R B A0 40 (Agriculture Organization of the
United Nations/World Health Organization, FAO/WHO)
W ISFA:MUFA:PUFAN1:1:1%7, Bp, 40 3
[JSFA. MUFA. PUFAMIX & & LW E2F R, 43
FISFAM N & & (64.16%) BEm T, FEH: ¥
MUFAMIX &8 (35.26%) SEmTie. 4%, 3
PUFAIN & & (4.09%) REm T4, £ AN
SFA:MUFA :PUFA J91:0.60:0.08, %45 5% 5 i # 5=
ELER (1:0.54:0.05) #2iL; 4-FLSFA:MUFA:PUFANY
1:0.44:0.05, %455 5Mattos2 P E 455K (1:0.45:0.05)
FEilE; FFLSFA:MUFA:PUFA 1:0.62:0.05; %45 R it
W, Dudl BRI FAO/WHOMEHE .



226 2019, Vol.40, No.06

=

E6oil

XRS5y 53

OPUFA O MUFA ®SFA

4 00 2 29 o W e
409 333 7

32.36 28.1 35.26

HRXT B B/ %
wn
[}

LiE A5 =
T
2 BB, 4. FFLWSFA, MUFA, PUFAHN & &
Fig.2  Contents of SFA, MUFA and PUFA in camel, bovine and

caprine milk
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Fig.3  Correlation of fatty acids in camel milk
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Table3 Correlation of various classes of fatty acids in camel milk

feWi  MUFA PUFA  SCFA MCFA LCFA OCFA #-6FA n-3FA transFA
SFA  —0965 —0580 0526 0525 0851 —0243 —0598 —0410 —0.253

MUFA 0416 —0.620 —0.678 —0749 0293 0433 0305  0.168
PUFA =0179 0113 —=0371 0163 0978 0923  0.114
SCFA 0270 0276 —0.654 —0268 —0261 0406
MCFA 0289 0233 0095 0189  —0341
LCFA —0.086 —0412 —0.084 —0401
OCFA 0.143 0378 —=0.770
-6 FA 0867 0.089
n-3FA —0.159
3 & #

W oeF 3 RN A WAL s o AL R s B R R
KRHESEFTAMEENE . AP KR
Wil ( (89.60+0.72%) ) HI £ i H0As I i

( (4094054 %) mTAALFEN. FAGHEDHR
AR, X AR BRI . 2L AR R
PRz (34M) , BABEMARIR S Ekm. WA ERE
ITFAO/WHO#HE##SFA :MUFA :PUFA Y1:1:1. It4h, BE3,
Hiffin-6 FA5n-3 FAB RCRIIIEM M, HI3efdn-3 FAT
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