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Simultaneous Determination of Fourteen Fatty Acids
in Xanthii Fructus by Derivatized GC-MS
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Abstract: To develop a derivatized GC-MS method for the simultaneous determination of fourteen fatty acids in Xanthii
Fructus from different areas and commercial herbs. The analysis was carried on an HP-5SMS capillary column (30.0 m
%250 pm x0.25 pwm). The GC oven temperature was programmed with an initial temperature of 80 °C ,then increased
to 195 °C by 10 °C/min, holding it for 2 min,and increased to 230 C by 3 °C/min, holding it for 2 min. The tempera-
ture of the injection port and interface was set at 250 “C. Split injection was conducted with split radio of 10: 1. Nitro-
gen was used as the carrier gas,and flow rate was 10 mL/min. Selected ion monitoring ( SIM) mode was used for the
sample analysis. Good linearity of the investigated 14 fatty acids was achieved over the tested ranges (r>0.9948) ,with
average recoveries ranged from 97.02% to 100.75% . The developed GC-MS was found to be selective,accurate. It was
suitable for the determination of fatty acids in Xanthii Fructus, which provided the evidence for quality assessment of
Xanthii Fructus.
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Table 1 Samples of Xanthii Fructus
5 s e it G
NO. Progress Habitat Batch S
establishment
st I o 20131020 R
Henan Sun drying Kaifeng, Henan
. | ipit PR
52 Sichuan Sun drying 20131103 Chengdu, Sichuan
W iy WL+
53 Hubei Sun drying 20131028 Shiyan , Hubei
ZIN ] - /! \m E
s AR T 20130916 o WARRE
Shandong Sun drying Zaozhuang , Shandong
s e
S5 WEE AT 20131107 | PERE
Inner Mongolia Sun drying Chifeng, Inner Mongolia
%6 W W 20131004 nEak
Inner Mongolia Sun drying Baotou , Inner Mongolia
- GiVN L AT A 2 A 1T 4
- Chongqing Yellowing by stir-frying Chengdu Lotus Pond Chinese medicine market
S8 HDIN I R =B 2R A R
Jiangsu Yellowing by stir-frying Nantong Sanyue Chinese Herbal Medicine Co. Ltd.
9 PR 1 THREERE T 2R R A PR W)
: Shandong Yellowing by stir-frying Anhui Huilong Chinese Herbal Medicine Co. ,Ltd.
3 W 10 N
S10 i L 20130401 KAERZIE
Hubei Yellowing by stir-frying Dahua Chinese medicine shop
I s e Y
st1 VL) R 120513007 ACRREERERE
Jiangsu Yellowing by stir-frying Beijing Tongrentang Pharmacy
s12 g I 130911 [iE N i) 7
Henan Yellowing by stir-frying Yifeng Large Pharmacy
s13 N 1 130826 LI T EERE
: Jiangsu Yellowing by stir-frying Jiangsu Province Traditional Chinese Medicine Hospital
s i 14 WA 2
Sichuan Yellowing by stir-frying Chengdu Lotus Pond Chinese medicine market
S5 e W 121201 N T B A PR
Inner Mongolia ~ Yellowing by stir-frying Bozhou Qian Grass Pharmaceutical Co. , Ltd.
S16 ik 1o 130902 LRmAR R YRR A IRAF
Hubei Yellowing by stir-frying Anhui Fu Chun Tang Pharmaceutical Co. ,Ltd.
$17 WA WO 130101 FROKR DR AR R 7
Hubei Yellowing by stir-frying Anhui Tianma Chinese herbal medicine science and Technology Co. , Ltd
S18 IR 12 200007460 Jemt Rl s M AR A RS
Shandong Yellowing by stir-frying Beijing Bozhou Tongrentang pieces limited liability company
$19 LR ¥ 140101 LI T EERE
Anhui Yellowing by stir-frying Jiangsu Province Traditional Chinese Medicine Hospital
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Fig. 1

Total ion current chromatogram (TIC) of 14 mixed fatty acid standards (A) and Xanthii Fructus sample (B)
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Note ; 1 -Caprylic acid ;2-Undecylic acid ;3-Myristic acid ;4-Pentadecanoate ;5-( Z) -Hexadecenoic acid ;6-Hexadecanoate ;7-Heptadecanoic acid ;8-Lino-

leic acid;9-Oleic acid;10-Elaidic acid ;11-Octadecanoic acid ;12-Leinoleic acid ;13-Linolenic acid ;14-Eicosanoic acid.
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Fig. 2 EI-MS spectra of hexadecanoate in reference substances (A) and Xanthii Fructus sample (B)
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Table 2 Regression equations, correlation coefficients,linear ranges, LOD and LOQ of fourteen faity acids

LML RTINS

&Y (i . JE i fR
Substances Regression equation r Linear range Lop LOQ (mg/mL)
(mg/mL) (mg/mL)

F1% Caprylic acid Y =4.41 x 108X-2.73 x 10° 0.9978 0.023-0.284 0.0035 0. 0135
+—J# Undecylic acid Y =2.47 x 108X-1. 55 x 10° 0.9985 0.019-0.206 0.0076 0.0163
P 5 325 R Myristic acid Y =2.38 x 108X-5.79 x 10° 0.9948 0.027-0.438 0.0057 0.0216
- H % Pentadecanoate Y =6.73 x 108X-2. 63 x 10° 0.9983 0.012-0.171 0.0032 0.0101

(Z)-F75%% ( Z) -Hexadecenoic acid Y =5.74 x 108X-3. 15 x 10° 0.9992 0.025-0.308 0.0038 0.0237
kMR Hexadecanoate Y =6.19 x 103X-1.46 x 107 0.9995 0.039-0.319 0.0087 0.0206

|- Heptadecanoic acid Y =6.25 x 108X-3. 53 x 10° 0.9965 0.012-0.189 0. 0063 0.0118
T Linoleic acid Y =5.73 x 103X-94723 0.9995 0.019-0. 145 0.0078 0.0102

MR Oleic acid Y =8.62 x 108X-1.01 x 10° 0.9998 0.029-0.237 0.0043 0.0241

i Elaidic acid Y =8.74 x 108X9.02 x 10° 0.9989 0.019-0.249 0.0026 0.0100

T &% Octadecanoic acid Y =2.75 x 108X +2.31 x10° 0.9976 0.029-0.474 0. 0066 0.0194

JZ 3 Leinoleic acid Y =3. 69 x 108 X-782066 0.9999 0.014-0.291 0.0033 0.0088
Bk 1% Linolenic acid Y =1.63 x 108X-214175 0.9997 0.013-0.204 0.0041 0.0109
A4 Eicosanoic acid Y =4.46 x 108X-1.71 x 10° 0.9984 0.012-0.276 0.0025 0.0079
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Table 3 Results of precision,repeatability , stability and recovery tests

i =TT ES
Substances AR HEREIE pop (oot o) RSn (oot o) FEMPERIECE
Intra-day Inter-day Average RSD (%)
RSD (n=6,%) RSD (n=6,%) recovery (% )
2R Caprylic acid 1.36 1.45 1.12 1.14 100.75 2.90
+—T7& Undecylic acid 1.09 1.26 0.84 1.01 99. 66 2.52
A E REBR Myristic acid 1.49 1.35 1.36 1.10 99.73 2.72
| F./Z Pentadecanoate 1.33 1.59 0.71 1.07 99.02 2.23
(Z)-F754512 (7)) -Hexadecenoic acid 1.13 1.61 0.64 0.90 99.17 2.21
1EHE R Hexadecanoate 0.83 0.91 1.28 0.85 98.49 2.30
+-L 2 Heptadecanoic acid 1.30 1.20 0.97 0.61 97.02 1.83
EYHIAZ Linoleic acid 1.18 1.57 1.02 0.64 99.00 1.94
JHIAR Oleic acid 1.23 1.33 1.30 0.73 98.37 2.74
JZ iR Elaidic acid 1.10 1.25 1.40 0.92 99.54 2.32
T NR Octadecanoic acid 1.18 1.22 0.81 0.94 100. 34 3.44
JZ V32 Leinoleic acid 1.05 1.11 0.88 1.07 97.41 1.73
WV JBRfR Linolenic acid 1.22 1.32 1.22 0.71 98.54 1.27
AR Eicosanoic acid 1.13 0.93 1.33 1.20 98.78 2.85

F4 TETFHPERRIEVELR (mg/g,n =2)

Table 4 Determination of fatty acid in Xanthii Fructus (mg/g,n =2)

(Z2)-+

g P Fom e b - gm0 e e o s IO TR G
No. (,apl:yhc Unde'cyhc Myn'sllc Pentade Hexa'd Hexad canoic Lmo'lelc Ole:w Elal'dlcOctadeF:an01c leic lenic ElCOSi'il’lUlC
acid acid acid  canoate ecenoic ecanoate . acid acid acid acid . . acid
acid acid acid acid
S1 0.20 0.19 0.72 0.12 0.17 6.34 0.18 31.19 13.12 2.04 6.18 0.81 0.68 0.34
S2 0.20 0.21 0.71 0.12 0.16 6.01 - 30.29 12,90 1.91 6.48 0.76 0.73 0.35
S3 0.19 0.22 0.77 0.13 0.17 7.74 - 26.93  15.49 1.87 7.30 0.80 0.71 0.33
4 0.20 0.24 0.84 0.13 0.25 8.16 0.22  32.73 14.73  2.21 7.11 0.77 0.74 0.25
S5 0.19 0.20 0.82 0.13 0.22 6.21 0.20  30.98 10.36 2.0l 7.59 0.88 0.75 0.30
S6 0.35 0.26 0.78 0.13 0.19 5.47 0.19  31.92 13.59 1.92 7.06 0.77 0.70 0.28
S7 0.19 - 0.81 0.12 0.27 6.80 0.21 24.67 13.97 1.79 7.10 0.82 0.68 0.28
S8 0.21 0.24 0.93 0.16 0.28 10.72  0.18  31.54 14.63  2.27 6.24 0.96 0.67 0.30
S9 0.19 - 0.78 0.12 0.22 5.29 0.19 26.76 11.92  2.35 6.49 0.85 0.64 0.31
S10 0.23 0.20 0.75 0.12 0.19 6.44 0.18 28.72 13.47 1.79 6.99 0.85 0.63 0.32
S11 0.21 0.23 0.75 - 0.17 8.31 0.18 27.45 12.01 2.00 7.54 0.76 0.71 0.29
S12 0.19 0.22 0.76 0.12 0.19 7.04 0.17  25.94 14.14 2.27 7.10 0.79 0.74 0.31
S13 0.18 0.24 0.75 0.12 0.19 8.17 0.18 28.09 12.28 1.84 6.84 0.80 0.67 0.28
S14 0.19 - 0.75 - 0.18 8.34 0.18 26.52 10.86  2.15 7.09 0.83 0.71 0.31
S15 0.20 0.20 0.74 - 0.18 6.12 0.24 27.62 13.61 1.62 6.38 0.80 0.66 0.32
S16 0.19 - 0.72 0.12 0.17 6.01 0.18  27.94 12.90 1.97 6.64 0.82 0.67 0.30
S17 0.20 0.21 0.72 - 0.18 5.94 0.20 28.15 14.78 2.12 7.11 0.78 0.74 0.29
S18 0.19 0.22 0.72 0.12 0.17 6.61 - 28.48  13.27 1.95 6.38 0.79 0.69 0.29
S19 0.20 0.19 0.79 0.13 0.18 5.39 0.20 29.01 10.16 2.19 6.98 0.81 0.71 0.32

TR AR
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