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Analysis of fatty acids in Cordyceps sinensis from the different regions of Qinghai province
by GC - MS

XIAO Yuancan HU Fengzu™ CHI Xiaofeng DONG Qi ZHANG Bo

( Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining Qinghai 810008 P. R. China)

Abstract: OBJECTIVE To analyze and compare the fatty acid constitutes of 11 batches of Cordyceps sinensis from 7 different origins
in 4 regions of Qinghai province. METHODS  Fatty acid was derivated by one — step esterificating. Then a GC — MS method with
reference substances was used to ascertain the composition and content of C. sinensis samples. RESULTS 13 kinds of fatty acid of 14
carbon —20 carbon were found in C. sinensis from Qinghai province whose total amount was between 67. 376 — 148. 494 mgeg™".
Futhermore palmitic acid oleic acid and linoleic acid were the highest in the content. And the total content of the above three kinds of
fatty acid accounted for 92.74% —96.23% in all 13 fatty acids. In the same sample the ratio of UFA/SFA was 3.08 —7.71. The fatty
acids of 18 carbon and 16 carbon were the higher components than the other fatty acids while the 18 carbon fatty acids were the
highest; and the ratio( C,4/C,;) ranged from 3. 05 to 8. 18. Additionally the ratio of C,5.,/Cs., was in the range of 1. 10 to 2.91.
CONCLUSION The differences of the composition of the above 13 kinds of fatty acid in C. sinensis from the different regions of
Qinghai province were small but large difference was exsited in the content and proportion of fatty acids.
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1 (YS7). 2 (GLI. 9.53 mgemL ™'
Gl2) . 1 (HuN) . 1 .
( HN) 1.2.3 0.2
N . 60 o g 100 mL 0.5 mol*L"™"
1.2 5 mL 70 °C
1.2.1 GC-MS Agilent HP - 88 10 min; 5 mL
(88% ) (60 m x0.25 mm x0.2 10 min 10 mL
pm) 220 C 2:1 :
1 plLo 2.0 mL*min~' 10 mlL 5 mL
40 C. 3 min 40 °C *min "' 50 mL
120 °C 8 °C *min "' 160 C 4 x10° remin ' 5 min
1 min 3 °Cemin"' 181 C . 10 min o
2 °Cemin"' 212 C 5 min; 1.2.4 .
230 C 150 C 280 C EI
70 eV Scan
m/z 50 ~ 800 4.5 min, o N
1.2.2 S/IN=3 S/N=10
95.3 mg 10 mL ( 1o
1
Table 1 Results of the methodology study of fatty acid methyl esters
Fatty acids Regression equations r Linera ranges/pg*mL ™" LODs/mgeg ™' 1LOQs/mg*g~" Recovery/% (n=9) RSDs/%(n=3)
Cig:o Y =5.3385X +7.6637 0.9998 1.59 -203.67 0.01 0.03 94.1 1.1
Cis:0 Y =5.2398X +8.5044 0.9997 1.59-203.9 0.01 0.03 96.3 1.3
Cis:0 Y =5.1651X +16.604 0.9997 3.20 -409.93 0.02 0.07 101.3 0.9
Cig:ir Y =5.1875X +8.4132 0.9997 1.60 -204.7 0.01 0.03 97.2 0.7
Cig:1 Y =5.1543X +8.3751 0.9997 1.60 -204.7 0.01 0.03 98.2 1.6
Ci7:0 Y=5.1197X +7.8573 0.9997 1.60 -205.3 0.01 0.04 99.7 2.3
Cig:o Y =5.1578X +7.7081 0.9998 1.61 -205.8 0.02 0.07 97.4 0.8
Cig:1 Y=5.1485X +7.9189 0.9997 1.61 -205.8 0.02 0.07 93.9 1.4
Cig:n Y =5.1446X +7.3915 0.9998 1.61 -205.7 0.02 0.07 102.7 2.1
Cy:0 Y=5.0012X +6.2301 0.9998 1.62 -206.9 0.02 0.07 94.5 2.3
Cig:3a Y =5.0849X +7.8387 0.9997 1.60 -205.2 0.02 0.07 96.9 2.7
Coo: 1 Y=7.1722X +7.4294 0.9998 1.61 -206.4 0.03 0.10 92.2 1.6
Cy:a Y=5.0474X +5.8326 0.9998 1.61 -206.2 0.03 0.11 95.4 1.6
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Figure 1 Total ion chromatograms of mixed fatty acid methyl ester control solution( A) and YS3 sample solution( B)
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Table 2 Fatty acid composition of C. sinensis from Qinghai province( fatty acid methyl ester)
Peak No. tg /min Molecular formula Relative molecular weight Fatty acid carbon chain Fatty acid methyl ester
1 12.706 Cy5H;3,0, 242 Cu:o
2 13.877 CisH;,0, 256 Cis:o
3 15.270 Cy7H3,0, 270 Cis:o
4 15.890 Ci7H3,0, 268 Cig: 1mus( an)
5 16.028 C7H;, 0, 268 Cio:1w( 29)
6 16.638 CisHz60, 284 Ci7:0
7 18.306 CioHzg 0y 298 Cig:o
8 19.278 CioH360, 296 Cis:1m9( A9)
9 20. 696 CioH3, 0, 294 Cis 2060 29 12)
10 22.024 Cy Hyp 0, 326 C:0
11 22.673 CiyH3 0, 292 Cig:3m(09 12 15) a-
12 23.249 Cy Hy O, 324 Cao: 1m0 11 -
13 25.552 G, Hy 0y 322 Co0 2w A1l 13)
3 (mg-g™")

Table 3 Determination of the fatty acids in C. sinensis from the different habitats( mg-g ~')

Fatty acids ~ YS1 YS2 YS3 Ys4 YS5 YS6 YS7 GL1 GL2 HuN HN
Cuo 0.069 0.061 0.106 0.074 0.058 0.073 0.101 - 0.162 0.058 -
Cis:0 0.068 0.0438 0.089 0.060 0.051 0.067 0.079 - - 0.077 -
Cis:o 17.136 8.834 21.267 10.053 9.923 12.679 18.545 11.967 35.036 13.876 7.169
Cig:1r 0.742 0.688 1.158 0.618 0.716 0.762 0.917 0.235 0.741 0.915 0.352
Cig:1 1.150 0.632 1.438 0.650 0.806 1.161 1.224 0.390 0.883 0.885 0.163
Ciz:0 0.089 0.100 0.115 0.110 0.090 0.103 0.094 0.118 - 0.100 0.123
Cig:o 0.937 0.842 1.048 0.903 0.717 0.788 0.923 0.918 1.241 0.917 0.827
Cig: 65.158 37.385 82.038 40.400 46.711 54.261 71.498 32.807 80.182 64.638 31.127
Cig:» 22.397 19.099 31.896 23.322 21.949 24.864 27.445 18.948 27.675 26.446 28.246
Cay:0 0.078 - - 0.089 - - 0.072 - - 0.092 -
Cig:za 2.105 1.806 2.670 2.534 1.427 2.236 2.633 1.993 2.574 1.908 2.674
Coo o1 0.227 0.379 0.344 0.582 0.146 0.221 0.319 - - 0.265 -
Cy:2 0.103 0.096 0.130 0.159 0.133 0.112 0.124 - - - -
Total 110.259  69.970 142.299  79.554 82.727 97.327 123.974  67.376 148.494  110.177 70. 681

92.74% ~96.23%

4 1.2.8
. 4
31.127 ~82.038 mgeg™':  ( UFA) (SFA) 13
18.948 ~31.896 mg+g " 75.46% ~88.51%; UFA/SFA
7.169 ~35.036 mg+g " 3.08 ~7.71; UFA/SFA
GI2 . 5.00 ~6. 63;

N 3 13 7.71, GL2  UFA/SFA
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3.08, UFA ( MU= Cy Cp
FA) ( PUFA) MUFA C, Cye
13 44, 04% ~ (Cy/Ch) 3.05~8.18. C,
59. 10%; PUFA N N o -
18.64% ~39.96% . SFA Cou: /Cy 1.10~2.91,
10.14% ~23.59% -
4 13 (%)
Table 4 Proportion of 13 kinds of fatty acids in C. sinensis from the different habitats( %)
Fatty acids YS1 YS2 YS3 Ys4 YS5 YS6 YS7 GL1 G2 HuN HN
Cig:o 0.06 0.09 0.07 0.09 0.07 0.08 0.08 - 0.11 0.05 -
Cis:o 0.06 0.07 0.06 0.08 0.06 0.07 0.06 - - 0.07 -
Cis:0 15.54 12.63 14.95 12.64 11.99 13.03 14.96 17.76 23.59 12.59 10. 14
Cig:ir 0.67 0.98 0.81 0.78 0.87 0.78 0.74 0.35 0.50 0.83 0.50
Cig:1 1.04 0.90 1.01 0.82 0.97 1.19 0.99 0.58 0.59 0.80 0.23
Ci7:0 0.08 0.14 0.08 0.14 0.11 0.11 0.08 0.18 - 0.09 0.17
Cig:o 0.85 1.20 0.74 1.14 0.87 0.81 0.74 1.36 0.84 0.83 1.17
Cig: 1 59.10 53.43 57.65 50.78 56.46 55.75 57.67 48.69 54.00 58.67 44.04
Cig:a 20.31 27.30 22.41 29.32 26.53 25.55 22.14 28.12 18.64 24.00 39.96
Cy:0 0.07 - - 0.11 - - 0.06 - - 0.08 -
Cig:3a 1.91 2.58 1.88 3.19 1.72 2.30 2.12 2.96 1.73 1.73 3.78
Cy:1 0.21 0.54 0.24 0.73 0.18 0.23 0.26 - - 0.24 -
Cyo:2 0.09 0.14 0.09 0.20 0.16 0.12 0.10 - - - -
SFA 16.67 14.13 15.90 14.19 13.10 14.09 15.98 19.30 24.54 13.72 11.49
MUFA 61.02 55.86 59.72 53.11 58.48 57.95 59.66 49.62 55.09 60.54 44.77
PUFA 22.32 30.01 24.38 32.70 28.42 27.96 24.36 28.12 20.37 25.73 43.75
UFA 83.33 85.87 84.10 85.81 86.90 85.91 84.02 77.74 75.46 86.28 88.51
UFA/SFA 5.00 6.08 5.29 6.05 6.63 6.10 5.26 4.03 3.08 6.29 7.71
Ci5/Cig 4.76 5.82 4.93 5.93 6.19 5.63 4.95 4.18 3.05 5.99 8.18
Cig:1/Cig:n 2.91 1.96 2.57 1.73 2.13 2.18 2.61 1.73 2.90 2.44 1.10
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