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Determination of 9 kinds of fatty acids in vegetable oil by HPLC-ELSD
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Objective: Due to the blackness of sensitivity,

selectivity and fatty acid quantification of traditional methods, a
new method for determining fatty acids in vegetable oils without
derivation was developed. Methods: The content and types of

fatty acids in vegetable oil were analyzed more accurately by high-
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performance liquid chromatography combined with evaporative
light scattering detector, CNW® C3-WP column (4.6 mm X
250 mm, 5 pm) was used. Mobile phase A was 0.1% formic acid
aqueous solution, and mobile phase B was 0.1% formic acid methanol
solution, using gradient elution at the flow rate of 1.0 mL/min; the
temperature of the column temperature box was set at 25 °C, and
the injection volume was 30 L. Drift tube temperature of evapora-
tive light detector was 75 ‘C, and the oil-free air pump provides
carrier gas was at a flow rate of 2.0 L./min. The gain was set at 4.
Results: The results showed that tetradecanoic acid, palmitic
acid, linolenic acid, oleic acid, stearic acid, arachidonic acid, eru-
cic acid and henyl acid had a good linear relationship, high
stability (RSD<Z3%) and good precision (RSD<Z3%). The mini-
mum detection limit of erucic acid was 10~ ® mmol/L, and the mini-
mum detection limit of other fatty acids was 10?2 mmol/L under
that method. The recovery rate met the experimental
requirements (the average recovery rate of each fatty acid was

90% to 110%).

high stability and precision. In conclusion, this method is suitable

Conclusion: This method has good linearity,

for determining of the nine kinds of fatty acids in vegetable oil.
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Table 1 The data of fatty acids standard solution

N W7 1R 44 Bk iﬁiﬁmlﬁj JI 17 1R 44 R ‘Jﬁ‘iﬁ%ﬁﬁ{f

mmol « L=1) (mmol « L™1)

+ 30.50 1 g 2 0.76
RIA/NI 2.50 IR 0.53
TR 2.63 Pid 2.65
AR 5.04 L iR 1.26
Rtk 2.58
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Figure 1 The effect of mobile phase pH on the

chromatographic separation
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Figure 2 The standard curve of fatty acids
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Table 2

Linear equations, correlation coefficients

and ranges

Jig Wi 2 - AR M/

2R %  (mmol+ L1
+PUEE InA=2.594 2InC+13.703  0.994 8 0.127~1.02
W FERR InA=2.406 3InC+13.933  0.997 3 0.062 3~1.25
Wil InA=2.324 1InC+13.741  0.994 4  0.075 2~1.50
IR InA=2.335 3InC+12.655  0.993 8 0.126~2.52
M InA=2.415 1InC+13.455  0.993 1 0.103~2.06
SR 1nA=3.008 4InC+15.118  0.994 8 0.126~2.52
AR InA=2.555 5InC+14.630  0.995 8 0.075 2~1.50
FiR InA=1.791 1InC+12.475  0.990 3 0.075 4~1.51
I ##R InA=2.271 0InC+14.194  0.993 5  0.050 3~1.01
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2.2.3 B ARAG I BR R 25 B U R b o VA WA A0 AR T 1
W SR A U AE G o AR MR L S 3 04 5 i I TR D e ik
JE S B (TGRS T R 5 SR 3% 5 s . o He RN R
HPLC-RID I} & i 77 2 1) &% 4, Fedme /MR b BRAX A 1.9~
5.0 pg/mL. X 5 . 25 I8 D7 IR B de AR KR I R 39 7R
0.07 mmol/L PA'F . fF & il B 2k,
2.2.4  ImbREICERE S A IER S Sl R O A 4
35 S PEAROR HEAT HERE DN S S5 R LR 6. i3k 6 7
15 9F i 107 R T 34 o b R % Ry 92,4 96 ~102.3 %%, FAH
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Table 3 The peak area of different fatty acids within 15 h and the relative standard deviation
fig s 2 PN

RSD/ %
2R 0.0 h 1.5 h 3.0 h 6.0 h 9.0 h 15.0 h S E
I P iz 4 551 981 4 380 557 4469 003 4 428 800 4 388 844 4 307 788 4 421 162.0 1.89
W JBR IR 3269 210 3165810 3089635 3144470 3050752 3233670 3158 925.0 2.63
i R 6921 735 6738551 7103003 6636973 6799873 6804 237 6 834 062.0 2.36
BWIRER 5786 143 5699 703 5418 824 5533483 5393474 5548 079 5563 284.0  2.77
TR 8 252 263 8394 376 8204 934 8369 562 8539641 8456 851 8 369 605.0 1.49
i JE 12 909 604 929 129 922 700 943 436 918 685 921 961 924 252.5 1.23
AR 2212 687 2076 537 2193103 2216577 2191049 2092 964 2 163 820.0 2.88
Ir IR 7 467 979 7553 773 7733250 7628 142 7553711 7793483 7 621 723.0 1.61
11 #7 R 7991536 7640 697 7 521 465 7 740 518 7 616 756 7 861 832 7 728 801.0 2.24
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Table 4 The peak area of different fatty acids and the relative standard deviation
| i R e Ty X
RSD/ %
A 1 2 3 5 6 S
+ PU iR 4551 981 4429772 4327 465 4 365450 4 319 376 4 458 220 4 408 711.0 2.03
RN 3269 210 3179693 3198456 3065421 3217 390 3024 331 3159 084.0 2.98
V. 3 R 6921 735 6657 290 6 779 630 6 787 458 6 817 236 7 129 841 6 848 865.0 2.36
NG R 5775600 5567 449 5666 626 5368 442 5577 452 5479 332 5 572 484.0 2.54
TR 8 273 294 8397 226 8365277 8544270 8439 336 8268 779 8 381 364.0 1.25
i i iz 908 792 943 524 924 533 917 758 924 769 926 744 924 353.3 1.24
AR 2215270 2279 664 2093211 2177905 2155443 2178 001 2 183 249.0 2.84
IR 7467 979 7 655330 7568 945 7502314 7766 450 7 797 203 7 626 370.0 1.79
11 A7 2 7991536 7797 441 7699 340 7 688 674 7890 231 7527 660 7 765 814.0 2.11
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Table 5 The lowest detection limit of different fatty acids X 10" % mmol/L
+ ume W R ER TR BWHRTR R T JR R TR IR 1 %1 R
4.69 3.75 3.75 3.13 3.75 3.13 6.25 4.68 3.75
F 6 %05 R B o0 AR B 0 2R
Table 6 The data of fatty acids of recovery rate
g s 2 W h i/ W/ W55/ M EICR, P EE/ RSD/
4 TR (mmol * L™') (mmol+ L") (mmoleL 1) % % %

0.339 0.370 93.51

WV JRR R 0.423 0.420 0.410 94.52 95.35 2.49
0.507 0.460 98.03
0.188 0.208 95.74

i R 0.236 0.236 0.229 94.07 94.37 1.33
0.283 0.250 93.29
0.130 0.140 92.31

AR TR 0.160 0.160 0.158 96.89 94.72 2.76
0.195 0.172 94.36
1.030 1.130 94.17

Sl 1.290 1.290 1.240 92.25 92.46 1.75
1.550 1.350 90.97
0.101 0.113 101.00

B )i 7R 0.125 0.125 0.127 103.20 102.29 1.12
0.150 0.157 102.67

it A o i 25 (RSDY /N F 3%, ¥4 B il 90 Bk
FHAZ 7 100 5 2% 10 v ) 25 B 07 R 2 o i mT RE Y

TEOLAL G A5 2R .9 PRI RR Y S2 3 T RAF 1Y
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T RR B2 VR i R L A R R L 4K AR R L T R RN L e R
9 Fi R 7 BR AR A BT AR PE R AR e R et S
(RSD<C3%) ; T I 4T (RSD<C3 %) 5 7% I £ A% A% Il B 3%
F 10°° mol/L, H 4 g b5 B A & A% & I R 3k 3
1077 mol/L; [l e 45 3 3 82 5K (4% i 7 R 1) °F- 25 [ml ol
R 90%~110%) .

Wi i
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OYES I SHAMATITAE A AL LA RS A B 3=
TG IR A3 S I R . 1L S T R SR AT T i D R A A
TR LKA SR E R E ST Ma %A GC
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Figure 3 The liquid chromatographic of oil samples
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Table 7 The fatty acid concent in several oil samples mg/g
MR IR DIAYTA g R i JIg iR 1L R IR 1l #7 iR Mt
B 116.22 59.40 33.27 365.00 35.23 - — — 609.12
SR 35.30 180.50 25.00 414.80 37.00 — 2.00 2.00 696.60
* 8 HPLC-ELSD AfEMAMAEMER AT AR LR
Table 8 Comparison of HPLC-ELSD method and other methods for fatty acids analysis
K 7 i F AL 7 KR A o R
, ] A3 B Il AT R 43 B S 14 RIS R IR o 67.7 %0 ~76.7 % . AN A
;C ¥ -[12] b
GC i GRS 1% Wi 82.84%
. FE I AR I R 4 s S s 9 RN I R A0 RN D R 4 B, 7 15.92 %05 R A AR
GC-MSL 13 & 5
TS e B rE 5 R 82.33% . FLO R & Bt 63.26%
. HPLC 3 76 3 Ak il P 25 52 A 3 AR & & 6120, m 2 e T 4F & AT AL 3 5
HPLC 4 T T
% i fi AR b, I T R AR A Ak IR I R S 1% 5 4 BT 3K
Xof EE R IR 5 35 1% 7 55 DA 2 R i 2 A AS 1 IR R 7 88.75 %6, v il R
HPLC-ELSD 34 TeFA A 1% Frim Ry 67.5% . 0 fE A B T IK IR R TSR 00 SRR RS L ep i B U R R s AT

ANTR] A7 3 AT A5 2 ik 2RORF I rP R AR TR A 05 TR 9 4 X 5

3 &k

R v A5 A L 8 A o WO R D 3k A0 A ) i
YNGR . 5 H A2 M7 I8 1 R b2 %35 B AR Al I
Ak o TR B A I B AS KR RE A5 AR 0 il v N I TR £
PR . T T A TR R TG AT A ELRE
3 Z0 R Y P G 7 TR 1 4 %0 5 A BE UM 3 1 T AL
B AN B AR AR AR 10 3 3k 7T 4 5 v N T TR Y
Rk R AE R REAG I BE IS D7 R (Cuu ~ Cao) s Ji5 B2 EF A
U e 5 10 H 4 v T R BE AT — R 1Y i A R A 78 K
T R X R T TR ) 458 % . LA S RE 0% T 4 T R E AR
P e 4 D 7 R

2 % 3k
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