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Fig. 2 Chromatogram of fatty acid derivatives from
20 fatty acid standards

Peak labels; C10(decoic acid) ; C11 (undecanoic acid) ; C12
(dodecanoic acid) ; C13 (tridecanoic acid) ; C18:3 (8,11,
l4-octadecatrienoic acid); Cl4 ( myristic acid); C16:1
(palmitoleic acid); C18 : 2 (9, 12-octadecadienoic acid) ;
C15(pentadecanoic acid) ; C16 Chexadecanoic acid) ; C18:1
(12-octadecenoic acid) ; C17 Cheptadecanoic acid) ; C18 (oc—
tadecanoic acid) ; C20: 1 (11 - eicosenoic acid) ; C19 (nona-
decanoic acid); C20 (arachidic acid); C21 ( heneicosoic
acid) ; C22 (docosanoic acid) ; C23 (tricosanoic acid) ; C24
(tetracosanoic acid).
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Table 1 Molecular ions [M+H]* ,r,LODs,LOQs,recovery and precision values of fatty acid derivatives

Fatty acid MS r LOD(ng/mL) LOQ(ng/mL) Recovery(%) RSD( %)
C10 416. 3 0.9999 0.53 1.61 98. 6 2. 44
Cl1 430. 1 0.9995 0.42 1. 34 99. 3 3.11
Cl12 444, 3 0.9999 0.61 1. 89 95.5 1. 89
C13 458. 3 0.9996 0.59 1.67 101.9 3.05

C18:3 521.9 0.9997 0.67 1.91 99.8 1.98
Cl4 472. 3 0.9998 0.55 1.71 97.9 2.31
Cl16:1 497. 8 0.9996 0.73 2.32 93.5 2.43
C18:2 523.9 0.9993 0.76 2.54 97.3 3.50
C15 486. 3 0.9999 0. 81 2.61 98. 6 2.79
C16 500. 2 0.9995 0. 87 2.73 96.5 3.38
C18:1 525.8 0.9994 0.92 2.98 99.7 4. 11
C17 514.4 0.9995 0. 88 2.82 92.6 4.25
C18 528.3 0.9997 0.99 3.21 94.8 3.77
C20:1 553.9 0.9997 1.12 3.54 99.3 3.90
C19 542. 4 0.9999 1.23 3.73 102. 4 2.98
C20 556. 3 0.9998 1.41 4. 15 94. 2 3.33
C21 570. 3 0.9997 1.51 4.74 93.5 4.11
C22 584.1 0.9998 1.62 4.95 96.1 4.32
C23 598. 4 0.9996 1.76 5.32 93.5 3. 89
C24 612.3 0.9995 1.82 6. 64 94.8 4.91
3 (C18:1)

Fig.3 MS and MS/MS spetrum of representative oleinic acid (C18: 1) derivative and the cleavage mode
of protonated molecular ion

(C18:2),
(C18:1) (C18:3),
(C16:1), (C16)
(C18) ) (C13), (C14) .
(C20) (C22) C24),

:C13(49.0 yg/g%ClS‘B(lOGO. 5
pg/g)9C14(26. 6 yg/g),C16=1(lO60. B) yg/g),C18=2
(2325.3 yg/g),C]6(528.6 yg/g),C1811(1959.1 ug/g),
C18(277. 3 ng/g),C20(188. 3 pg/g),C22(27. 4 ng/g),

4

C24(32.5 pg/g) ° ’ Fig. 4 Chromatogram of fatty acid derivatives from
(6405.4 ug/g) (1129.7 pg/g),  seeds of Hippophae rhamnoides L.



85.01%,
3
- / ’ ’
o b .
) 85.01%, N )
30.86%0.26.01% 14.07%.
[1] LIU Zhen-shan( ), SHI Wen-bin( ). Bulletin of Biology( )[J71,1995,30(6) .48.
[2] LIU Zhen( ). Soil and Water Conservation and Ecological Construction in China[ M. Beijing ( ) : Science
Press( ),2003.
[3] ZHANG Feng-ping( ), ZHAO Yan( ), LIU Yao-min( ), SUO You-rui( ). Food Science(
)[J7,2010,31€02) : 179.
[4] GU Qing-ping( ). The Global Seabuckthorn Research and Development( )[J1,2003,1(2) :28.
[5] LI Xiao-hua( ) »KONG Ling-xue( ), LTU Hong-zhang( ). Journal of Jilin Agricultural University
( )[J].2007,29(2) :162.
[6] CHE Xi-ping( ),GUO Feng( ), GUAN Xiao-hong( ), XI Zhong-xing ( ). Sea-buckthorn(
)[J7,1999,12(4) : 34.
[7] HUANG Feng-hong( ), HUANG Qing-de( ), LIU Cang-sheng( ). Food Science( Y[,

2004,25(Z1) :262.

Determination of Fatty Acids in Hippophae rhamnoides L.
by Pre-Column Derivatization and HPLC-FLD-APCI/MS
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(1. Northwest Institute of Plateau Biology ,Chinese Academy of Sciences , Xining 810001
2. Academy of Agriculture and Forestry ,Qinghai University , Xining 810016;
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4. University of the Chinese Academy of Sciences,Beijing 100049)

Abstract: In the present study.a selective and sensitive method using 2-(11H-benzo[ a|carbazol-11-yl)
ethyl 4-methylbenzenesulfonate(BCETS) as the labeling reagent based on pre-column derivatization for
the qualitative and quantitative analysis of fatty acids(FAs) was developed and validated by linear range,
limits of detection and quantification, precision and accuracy. The proposed method exhibited excellent
reproducibility and recovery. This method was successfully applied to the analysis of FAs in the seeds of
Hippophae rhamnoides 1.. (SBT). The results showed that SBT seeds were rich in FAs, especially for
unsaturated FAs (UFAs), the content of which contributed for 85 01% of the total FAs. As for
unsaturated acids, oleic acid, linoleic acid, linolenic acid shareded the majority, their content were
26.01%, 30. 86% and 14. 07%, respectively. The analysis of FAs in SBT is important to the
pharmacological research of SBT and is also imperative for the quality control.
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