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H E BN EIRNNEREE AR ERA RIS AN PSR A R, TR ER B P IS BRA W EF . Fik R
RAMEE-Fkk, Eigfth: &40 TG-HMS 4084, AN AA, ik A 1.2 mL/min, #4F 28 4 290 °C, R4 AR,
FrEEFE A L min, A L ul; REE . BT RACRFE B R, B FIRBEMEMKRE A 280 C, &ikHE4m483 4 A 80 C
(BAIR), & BB EH 70 eV, 2R R B8] 2 5 min, 4286 20 E A m/z 30~400, £ R+ elit AL ARAEER AR
BTk AR T AR G ER T ES  Bh AR AR LA IR LA SRR TR S = — BB DL AR =
+ =B R B B AR R R AT E B A 1.400~44.520 pg/mL(r=0.999 8) .2.091~93.721 pug/mL(r=0.999 7) .3.146~
85.856 ug/mL (r=10.998 2) . 1.664 ~61.444 ng/mL (r=0.998 7) . 1.773~64.983 pg/mL (r=0.999 5) . 1.781 ~68.421 ng/mL (=
0.999 7) .1.706~55.606 ug/mL(r=0.999 8) .1.439~47.989 pg/mL(r=0.999 6) .1.738~66.908 pg/mL(r=0.999 6) .2.086~94.206
pg/mL (7=0.999 5) | 1.356~44.966 pg/mL (+=0.999 4) ,1.444~56.814 png/mL (r=0.999 7) . 1.375~52.335 pg/mL (+=0.999 8) .
1.512~60.312 pg/mL (#=0.999 5) . 1.450~59.760 pg/mL (#=0.999 7) ,1.427~58.757 pg/mL (=0.999 1) ,1.269~58.109 pg/mL
(r=0.999 3); & FFR <1 764.71 ng/mL, # M| FR <529.42 ng/mL; #§ % B #4 2 H & A X 5 49 RSD<2.0% ; M wl ol & A
84.87% ~108.93% (RSD 4 0.19% ~2.23% ,n="6) . *$-3¢ 4 R FFo & R A F M F 5544 17,16 16 F g Ay 8R , Lk h4F R
tafe e 4 H T B R e A P A TR S HFER P I B REER S & THGEHFR, &b mr xR
VR 3 M B A d EEIT, TR TR W R S Ae A R B A I I B A2 0 R BE R T IS I B A2 R E E, bR
AP M A T ISR M S B
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Comparative Study on the Contents of Fatty Acids in Isaria cicadae, Cordyceps militaris and Cordyceps si-
nensis

BIAN Zhihui, YU Ruilian, WEI Simin, JIANG Wen, SHAQ Jiawei, Y U"Zhen, XU Jinguo, LYU Gaohong(College
of Pharmacy, Nanjing University of TCM, Nanjing 210028, China)

ABSTRACT OBJECTIVE: To eStablish a method.for simultaneous determination of fatty acids in Isaria cicadae, Cordyceps mili-
taris and C. sinensis, and to (compare the difference of the contents of fatty acids among above medicinal herbs. METHODS:
GC-MS method was adopted. Chrematographic condition: the determination was performed on TG-5MS gas phase capillary column
with carrier'gas ‘of nitrogen at the flow rate of 1.2 mL/min. The inlet temperature was 290 °C by splitless sampling; valve opening
time wasil min, and volume of sample was 1 puL. Mass spectrometry condition: the ion source is an electrospray ionization source.
The temperatures of ion source and transmission line were 280 °C, the initial temperature of the chromatographic column was 80 °C
(gradient elution) , ionization voltage was 70 eV. Solvent delay time was 5 min, and scan mass range was m/z 30-400. RESULTS:
The linear ranges of tetradecanoic acid, pentadecanoic acid, palmitic acid, palmitoleic acid, heptadecanoic acid, heptadecenoic ac-
id, docosahexaenoic acid, methyl oleate, linoleic acid, arachidonic acid, eicosenoic acid, diolefinic acid, eicosatrienoic acid, he-
neicosanoic acid, behenic acid, tricosanoic acid, lignoceric acid were 1.400-44.520 ug/mL (»=0.999 8),2.091-93.721 ug/mL (r=
0.999 7),3.146-85.856 pg/mL(»=0.998 2),1.664-61.444 pg/mL(»=0.998 7),1.773-64.983 png/mL(»=0.999 5), 1.781-68.421 ng/
mL (»=0.999 7) , 1.706-55.606 pg/mL (»=0.999 8) , 1.439-47.989 pg/mL (»=0.999 6) , 1.738-66.908 pug/mL (»=0.999 6) ,
2.086-94.206 pg/mL (#=0.999 5),1.356-44.966 pug/mL (#=0.999 4), 1.444-56.814 pg/mL (»=0.999 7),1.375-52.335 pug/mL (r=
0.999 8), 1.512-60.312 pg/mL(r=0.999 5),1.450-59.760 pg/mL(r=0.999 7),1.427-58.757 png/mL(r=0.999 1),1.269-58.109 ng/

mL(#=0.999 3), respectively. The limit of quantitation was no more than 1 764.71 ug/mL, and the limit of detection was no more

than 529.42 pg/mL. RSDs of precision, stability and reproduc-
A ST H < [ ASRIA RS BT H (No.81673918) s YL IR 47 ibility tests were all lower than 2.0% . The recoveries were
L R RSl F T DRST R TRI H (No SIZZ15-0122)s AR g g7, 108,939 (RSD ranged 0.19% -2.23% , n=6). There
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were 17 fatty acids in C. militaris, 16 fatty acids in I cicadae
and 16 fatty acids in C. sinensis. The contents of unsaturated

fatty acids in above medicinal herbs were higher than that of

(@qq.com,
$ IS BT W S T BRFCI  sP 2  OF saturated fatty acids. The content of fatty acids in artificial culti-
%. E-mail:yu3ruilian@126.com vated . cicadae was mostly higher than other medicinal herbs.
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COCLUSIONS: The method is simple, accurate, stable and reproducible. It can be used for simultaneous determination of fatty ac-

ids in I cicadae, C. militaris and C. sinensis. Above 3 kinds of medicinal materials. From the perspective of fatty acid content, the

quality of artificial cultivated /. cicadae is best.

KEYWORDS Isaria cicadae; Cordyceps militaris; Cordyceps sinensis; Fatty acid; GC-MS
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2.1 RBEEFHESRFEAEER
2.1.1 @iEA&M  @REFE . TG-5MS B 4145 H: (30 mx
0.25 mmx0.25 pm) ; A FA; L « 1.2 mL/min; $EAE
PR : 290 °C 5 AN A3 Wi E A s FF RIS ] < 1 ming $EAFE A
A1 ul.
2.1.2 JEIESM B TUR RS B TR B TR
TR 2R IR < 280 °C 5 (i I B WU ARTELIE 80 °C, R ¥
TR (80 C A4 4F 1 min, LA 10 °C/min Y 3 K T} i &=
200 °C; LA 5 °C/min {3 2 FHE 2 250 °C ;LA 2 °C/min [1)
BR TR E 270 °C, {545 3 min) ; LB HLE : 70 eV ; 571
FEIR B[R] : 5 min; 48 55 m/z 30~400,

1 ERR K &4 T, #HIis g Ll C17.0 13T >
5 000 ; £5 RG22 7] 7 125 K4, TR LR 1o
22 BEHEHE
221 IRAXRSEW  BUIB IR B ER IR A 6] R 25
mg, — PN CBE v i il AR 17 2 R BRI W 8
500 pg/mL [IRA X B BER, YA s i AR S
X B REWE 2 mL, B 10 mDdE D i iF s g T
FEZS il AR B I i VA A 100 pg/mL (TR X
HE SR,
222 A IAT MR S A, 60 CHET Ry R,
2F 60 F % , BURE HoBLKBY 80~100 mg, B T 15 mL #0045
WL N 5% ERBRVE - TR RE (1= 1, V/V) 2 mL, G475 - FF % 3
mL 1 JURE IR B R 6T BRI VR (BRI, 10 pg/mL) 100
uL, B F 85 COKVRHR /KB INAA 1 h A E )5 , R il
BERE A R FINIEC A4S | mL, ¥R 7% 2K B 2 min, 5 1
hs B F & 100 pL, & T 1 mL &9, IniE S b E 2
220.45 pm FALUEBEUE L, BUE2 U8, 4 °CTF 25 B I7E
EIFEN

Ay BRE AEEEC2.2. 1 W P IRA X R SRS B,
F 10 mL &I, in i O e A B, il g 17 R Y e o
HeJEE 435124 10,50,100, 300,500 pg/mL F) ZR H1TR A % R
VAT, YN “2.2.27 35U N BRI 100 pLo K525 E L
R R GNRA X BRI MA 1 ul, #5217 T i A5k
FENGE 0B T S AT SR e o LIS R P i o v
J& (x, pg/mL) KR ARAR | B T S AR (1) M Ak b
PATERAERDE [aH RS 2k L2 1,
24 TEEREKWNRELR
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A. spores powder of artificial cultivated /. cicadae; B. coremium of art-
ificial cultivated /. cicadae; C. spores powder of wild I cicadae; D
coremium of wild 1. cicadae; E. wild I cicadae; F. coremium of C.

militaris; G. C. militaris; H. C. sinensis; 1. mixed control
Bl REEFRE

Fig1 Chromatograms of extraction ion flow
2.5 HBEERK

B2.2. 17U R IR A R A IEBOE i, 422,17 TR 3
R AR SE IR E 6 U0, L B T5 S AN SR . 25
R A5 NR TR F TR 235 AR I 105 S AE R 5 B A Y
RSD#J<2.0% (n=6) , RIULEHTH L R IF
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F1 EEFR &UEEESEER MR
Tab 1 Regression equations, linear ranges, limits of
quantification and limits of detection

SR, ek 11 S 113

S R i ol
Cl40 y=0.088x+0.520 0.999 8 1.400~44.520 64.79 19.44
CI5.0 y=0.187x+0.221 09997 2.091~93.721 70.92 2128
Cl6.0 y=0.169x+1.456 0.9982 3.146~85.856 33.98 10.19
Cle.l y=0.122x+0.444 0.9987 1.664~61 444 8021 24.06
C170 y=0.129x+0.483 0999 5 1.773~64.983 87.98 2639
Cl17.1 y=0.136x+0421 09997 1.781~68.421 1764.71 52942
CI80 y=0.110x+0.606 0.999 8 1.706~55.606 84.03 2521
CI8.IN9C y=0.095x+0.489 0.999 6 1.439~47.989 41.67 12.50
CI82N6C y=0.133x+0.408 0.999 6 1.738~66.908 99.67 29.90
€200 y=0.188x+0.206 0999 5 2.086~94.200 12245 36.73
C20.1 y=0.089x+0.466 0.999 4 1.356~44.966 118.11 3543
202 y=0.113x+0.314 09997 1.444~56.814 129.87 38.96
(20.3N6 y=0.104x+0.335 0.999 8 1.375~52.335 108.69 3261
210 y=0.120x+0.312 0999 5 1.512~60.312 154.64 46.39
C22.0 y=0.119x+0.260 09997 1.450~59.760 211.27 63.38
230 y=0.117x+0.257 09991 1.427~58.757 33333 100.00
C24.0 y=0.116x+0.109 09993 1.269~58.109 666.67 200.00

2.6 FEEMIXE

B2.2.27 00 Wi R B 24 A A S VARG T, Al T
FI IR 0.1.2.4.6.8 h 42,1735 Pl S i
WE IC B PR S AT R g 255, A5 g 5
535 AR B TF05 5 AR TR T W 9 RSD ¥ <2.0% (n=
6) , R LRI E RS 8 h WA .
2.7 FEE LT

PR L[] — AL R R 2 AR O o, 4% 2.2.27 0
Oy A AR S T, 6 0, B 2. R IR IR A%
PREREINAE 10 S B TR S A SR . 255, & IR iR
B B 40 5 S A A 5 A T 5 B E (B A RSD 34 <
2.0%(n=6) , RUIAILEHEEMERLF.
2.8 fntEEIY RS

TSUUE £ B 2 R SR K 6 43, BE0) 50 mg, - SHINA
—E R IR AR BR L , $22.2.27 IR Jr p i A A b,
VW, P 2.1 0 e SRR iR B 5 S
AEXT 5 SRR e 25 R Lk 2.

F2 MEEKERKELER (n=6)
Tab 2 Results of recovery tests(n==6)

PR eI, % MR, % RSD, %
Cl140 94.11~99.15 96.07 1.98
CI50 100.71~102.52 101.62 0.73
Cl6.0 102.85~108.93 105.61 212
Clo.l 94.86~95.74 95.45 031
C170 89.52~94.28 9253 177
Cl71 88.65~91.17 89.56 112
CI8.0 101.68~108.58 105.86 121
CI8.IN9C 102.06~103.04 102.79 0.19
CI8.2N6C 101.56~103.33 102.28 091
€200 97.60~103.28 101.03 1.85
€201 84.87~90.75 88.51 223
€202 88.23~92.73 90.77 1.66
C20.3N6 87.83~91.87 89.67 1.69
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Continued tab 2 B2 RE S AT i, A3l HaE 2.2, 27 TR Ty ik e it
iR BRI, % FHMREE, % RSD, % AW, PR 2.7 30 N iR A AR A e SR
o e o o ARSI D ST A O B AR (R0
3.0 $859~92.01 9021 137 TR .

240 §7.70~89.73 8852 189 FH ¢ 3 AT, 45 U Hh 2544 Hr C18.INIC (1) 75 1 fie
x3 HBEERPERBRSENNELSR (n=3,g/kg)

Tab 3 Results of content determination of fatty acid in samples(n=3,g/kg)

TEIAR DA ATHESERES  ATREMERIE SRR AR AR BRI LTIER R
Cl40 4058 38475 148.06 78.36 113 268 1555 54,09
Cls.0 25870 26287 16148 165.48 10745 199.14 84.80 56.04
C160 38 542.89 33.693.05 1715449 10271712 10374.18 491893 463737 11276.78
cl6.l 283487 2479 44 84473 446,46 616.85 177.08 15093 77279
70 312,05 3308 27647 280,15 12824 59751 166.53 139.35
clnl 88.08 87.02 4062 3746 245 15670 2882 5788
C180 81298 719665 381542 255455 2679.13 1767.18 160243 1982.39
CI8.INIC 11644103 97 85746 4512059 2199199 7199750 651.61 14743.05 70 150.00
CISIN6C 4763643 3982521 26 465.48 19756.67 1509258 1912475 10089.75 3007097
€200 587.83 505.01 1593 7879 116.76 1493 10.18 3175
0.1 12481 14043 107.02 51.83 4633 1192 6.73 96.83
€202 2085 17754 17546 13115 6441 19.13 67 156.39
C203N6 186.95 14794 3216 25.46 0 0 0 0
QL0 15.14 19.24 1027 1023 753 1146 974 14
.0 363.75 33795 94.43 53.29 50.13 226 1659 1896
3.0 299.05 #5202 68.19 76.15 8446 60.19 §233 1344
€240 1998 27.09 4899 2930 2696 1094 883 1267
B 216 68157 18412669 94723.09 56/039.04 101 663.28 2 77001 3166033 114 897.00
TuaR: 51649.23 4542663 22703.30 13938.10 1484700 773425 6693.21 14344.82
VNI 164 630.07 138 148.58 7190071 4095710 872008 1980741 2484623 10047420
TRINIIRR A L, % 2% 2 24 25 14 28 21 12
NERIRIRR fH, % 76 75 76 75 86 71 78 87
TR b, % 0 n b 35 15 69 3 2%
ARG, % 54 54 48 39 71 2 4 61
ISR L, % 18 18 18 18 10 18 15 10
TG i, % 4 4 4 5 3 6 5 2
, HUCHCI82NGQ, Wiy 2k i &7 17 A IR IR , i o N TR B WAE 24 b it B e o
O A U 2 R S B A 16 I R, b, SE L HEK
C20.3N6 WU L2 T EAAT , AT LRI T S oAt (1] ok A RE25 E ). ILAR 5 A 25 41993, 10
AT (2):22 A
3 itip [2] XU P B 28 AL M2 iR : PG R H R A
1978.27.

AP 1) GC-MS 7, X JUFp s s rp 2
S AN TR FRASE F (4 1 D 1R I 7 i 1D 1 P 46 5545 AR s
W2 ) T AT e R AT I T T Tk g 4R
7R, 1T FP RV R 4 R [ml i %8 84.87% ~108.93% ,
RSD 4 0.19% ~2.23% (n="6) , K& il Jii 1tk Ji 2R % Y0
41 1.400~94.206 ng/mL(7>0.999) .
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B E B ZIRNMNEREAFREPTHR>ATG T R, 7k RAZRRMEE R, 54 A Ultimate XB C, iR 3048
A TIFE-0.2% F B8R i (B 2R L) , i g 4 0.8 mL/min, #4325 nm, A2 4 35 C,#HFFH 10 L, SR R8Tk
BS 3 A EES A JFEE R IR B R BR A 4R R BR C Av 3k 53R B A 3 K458 B 4 5 A 0.025~0.5 pg (#=0.999 6) |
0.025~0.5 pg (#=0.999 7).0.050~1.0 pg(r=0.999 9) .0.025~0.5 ug(+=0.999 7) .0.025~0.5 pg(+=0.999 6) .0.025~0.5 pg(r=
0.999 6)#= 0.750~1.5 ug(r=0.999 9) ; € TR <1.5 ng, M R34 H 0.5 ng; M % & AL T M F X I 09 RSD<3.0% ; At =
W& 95.28% ~106.30% (RSD 4 0.97% ~2.14% ,n=9) . %# . Z 5 FREME HEE AR AT, TA THEAFTRE
W T AP R A 0 R AT

KEIA FACHIE SRR SR MBS AR B I A TR RS AR ek AN A

Simultaneous Determination of 7 Components in Tanreqing Capsules by HPLC

ZHANG Zhenhua', ZHONG Pingping®, XU Ying" * (1.Shanghai Kaibao Parmaceutical Co., Ltd., Shanghai
201401, China;2.College of TCM, Shanghai University of TCM, Shanghai 201203, China; 3.Shanghai Research
Center for TCM Standardization, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To establish a method for the simultaneous determination of 7 components in Tanreqing capsules.
METHODS: HPLC method was adopted. The determination was performed on Ultimate XB_C¢ Column with mobile phase consist-
ed of acetonitrile-0.2% formic acid (gradient elution) at a flow rate of 0.8 mL/min. The detection’wavelength was set at 325 nm,
and column temperature was 35 “C. The sample size was 10 uL. RESULTS:, The linear ranges of chlorogenic acid, isoforsythiaside A,
forsythiaside A, isochlorogenic acid B, isochlorogenic acid A, isochlorogéni¢ acid C and baicalin were 0.025-0.5 pg(r=0.999 6) ,
0.025-0.5 pug (r=0.999 7),0.050-1.0 pug (»=0.999 9),0.025-0.5 pug((»=0.999 7), 0.025-0.5 pg ((+=0.999 6), 0.025-0.5 pg (r=
0.999 6), 0.750-1.5 pg(r=0.999 9), réspeetively~The limit of quantitation was no more than 1.5 ng, and the limit of detection
was 0.5 ng. RSDs of precision, stability and reproducibility tests were all lower than 3.0%. The recoveries were 95.28 % -106.30%
(RSD ranged 0.97% -2.14% ,n=9)\CONCLUSIONS: The method is simple, precise, stable and reproducible, and can be used
for simultaneous determination of 7 components in Tanreqing capsules.

KEYWORDS | Tanreqing capsules; Chlorogenic acid; Isoforsythiaside A; Forsythiaside A; Isochlorogenic acid; Baicalin; HPLC;
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