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W OE B ZIREMNEBRTAFERETTHERRA>EETWN Ik, Fix . RAGARMETE R, G4SN B Inert
Sustain Cus, FH0 48 A T H-0.1% 5 Bk 72 i (A6 2R L) , ik 2 1.0 mL/min, 4] 9% % 2 327 nm (4% /R 82 A= vk 5% ) 280 nm (35 %
#).228 nm (4 3 %) 276 nm (L B8 KA A AN EEE) 2R A 35 C,#HFAH 10 UL, LR GRE ki K5 45
FORFBZH KB EARFEAN R E R E R R 5 A 4 4.830~154.6 pg/mL (#=0.999 8) ,0.750~24.1 pg/mL (r=
0.999 7) ,22.859~731.5 pg/mL (r=0.999 7) .8.491 ~271.7 ug/mL (r=0.999 3) . 2.471~79.0 pg/mL (r=0.999 6) .6.656 ~213.0
ng/mL (r=0.999 4) . 2.756~88.2 pg/mL (r=0.999 8) ; ¥4 % M A& F Mk & £ M #) RSD<2.0% ; An # I 5 2 5| A 96.86% ~
100.82% (RSD=1.46% , n=6) ,98.79% ~101.09% (RSD=0.93% , n=6) .97.57% ~101.51% (RSD=1.37% , n=6) . 97.76% ~
99.63% (RSD=0.77% , n=6) . 97.99% ~100.12% (RSD=0.76% , n=6) . 96.54% ~101.07% (RSD=1.87% , n=6) . 96.60% ~
99.59% (RSD=1.14% ,n="6), %5 ZF EBAME AFE B FTLME, TH THEFEE T TAERRSSENR
BRI E

KR FHRCRAR G A A R R ET A
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Simultaneous Determination of 7 Active Constituents in Tangshen Qingdu Granule by HPLC-DAD

SHI Zhengrong', YANG Xiuging', GU Jianghua', YUAN Qianghua’, SONG Ying®(1.Schoel off Phatmacy, Cheng-
du University of Traditional Chinese Medicine, Chengdu 610075, China; 2.The Affiliated Hospital of Chengdu
University of Traditional Chinese Medicine, Chengdu 610072, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous(determination of 7 active constituents in Tangshen qing-
du granule. METHODS: HPLC was performed on the column of SHIMADZU Inert Sustain Cis with mobile phase of acetonitrile-
0.1% phosphoric acid at a flow rate of 1.0°mL/min, .detection wavelength was 327 nm for chlorogenic acid and caffeic acid, 280 nm
for baicalin, 228 nm for arctiin and 276 nm for wogonoside, baicalein and wogonin, column temperature was 35 °C, and injection
volume was 10 pL. RESULTS: The linear range was 4.830-154.6 pg/mL for chlorogenic acid and (#=0.999 8), 0.750-24.1 ug/mL
for caffeic acid(r=0.9997) , 22.859-731.5 pg/mL for baicalin(»=0.999 7),8.491-271.7 pg/mL for arctiin (=0.999 3), 2.471-79.0
w g/mLnfor wogonoside (#=0.999 6) , 6.656-213.0 pg/mL for baicalein (»=0.999 4) and 2.756-88.2 pg/mL for wogonin (r=
0.999%8) ; "RSDs of precision, stability and reproducibility tests were lower than 2.0% , recoveries were 96.86%-100.82% (RSD=
1.46% , n=6), 98.79% -101.09% (RSD=0.93% , n=6) , 97.57% -101.51% (RSD=1.37% , n=6) , 97.76% -99.63% (RSD=
0.77% ,n=6) , 97.99%-100.12% (RSD=0.76% ,n=6) , 96.54%-101.07% (RSD=1.87% ,n=6) and 96.60% -99.59% (RSD=
1.14% ,n=6). CONCLUSIONS: The method is simple with good precision, stability and reproducibilty, and can be used for the
simultaneous determination of 7 active constituents in Tangshen qingdu granule.

KEYWORDS HPLC; Tangshen gingdu granule; Baicalin; Flavonid; Arctiin; Content determination
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{4,3%FF . Inert Sustain Cis(250 mmx>4.6 mm,5 pm) ;
TSI : 20 (A)-0.1% BEBRIA R (B) , 16 B2 Ve A (PR M A
FEULFE 1) ;i : 1.0 mL/min; 4 00 9% K : 327 nm (0~38
min, 2 J5 R FIHERR ) 280 nm(38~48 min, X ) |
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Tab 1 Gradient elution program

fit[&] , min A% B,%
0 10 90
18 10 90
24 W) 78
55 2 78
58 30 70
66 30 70
09 50 50
80 50 50

2.2 BREHIEIE
221 RAX MW OSBRI SR X B A 4.79
mg IHERR T B i 2.50 mg | #5511 XF B 46 9.81 mg  AF3%
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XA 7.12 mg DUEEAS T XA i 2.00 mg | B2 2 0HIR
il 6.44 mg DU AT A A 5.64 mg, 43 ) BT 10 mL 4
TR, I 50 9% HHY TS RS A 2 ) BRI
B TR 5 43 R 28 R BB 25 o B I 45 2 mL, S5 41 6
Aot B SRS 4S 1 mL, & TRl — 10 mL i, fin 50 %
IRV TRE 25 BB 2T, il ISR IR  INMERR | BEA 1 AR3
T DU ET SR DA R TR 401 0.047 9.
0.025 0.,0.196 0,0.071 2.0.020 0,0.064 4.0.056 4 mg/mL
TR A HE VA TR
2.2.2 PORAMEWR FEE PRI 0.6 g, BT 100 mL
ST, N 50 % F BRSO E 25, A Ab B 30 min, 12 A,
150 % H B RUE 2%, B850, ki BRI, BA5
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AR, AR AR 43 o0 Vi B (o, pg/mL) A AR bR | 068 TG
FL() AR BR DA LM [T, A5 0 B I | 35 %+
T VAR ST DOES T SRS R R R Sk
PESE L, PRI 2. B3R R AR A X B8 A I, 5 LU F
FE L, H 2,17 TR (3 A R UE AR 2, S 5 M L Ry 10 1
I, A5 PR 5 S Ly 30 LB, A5 A PR, 13 .3 2.
25 MBEELR
251 HWKEEE H2.2.1700 FIRA X IS IE RS
2R AGE A — H N LRI E 6 YK, i

China Pharmacy 2017 Vol. 28 No. € - 817 -«



200 200 :
150 ! . 150
jas} jo) 5
EIOO x» 7 EIOO
oo, . 0o, | e
I b ‘L , |
0 10 20 30 40 50 60 70 1020 30 40 50 60 70
f,min f,min
A B
160 33 |
120
= 215
Z8 ER
10 50 ..
0 0}
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
{,min f,min
C D
200 : 200 :
150 150
5 jo) 5
210 Z 100
0o, i o, . o
0 0
010 20 30 40 50 60 70 010 2 30 40 50 60 70
f,min {,min
30
%
%0

mA

el

P =
k=5l

0 10 20 30 40 50 60 70
f,min f,min
G H

0 10 20 30 40 50 60 70

12

0 10 20 30 40 50 60 70
f,min
[

AJRA TR s BRI 5 C.28 X B DR SR (1 B X i B i3
T BT B P A D 1 B P X B s GBI 2 e 1 [ 1 ) 1L
ANBENBE S TARFERIZRE 5 LARIR 2 IMPIERR 5 3.8 4517 5 4.4 351 5 5.1

WA 6.5 R TS R
A.mixed control; B.test sample; C.blank control; D.negative control with-
out Scutellaria baicalensis; E. negative control without Fructus arctii; F.
negative control without Taraxacum mongolicum; G.negative control
without Siegesbeckia orientalis; H. T. mongolicum;1. S. orientalis; 1.chlo-
rogenic acid; 2.caffeic acid; 3.baicalin; 4.arctiin; 5.wogonoside; 6.ba-
icalein; 7.wogonin

Bl SxikEeIEE

Fig1 HPLC chromatograms
x2 MEEAFRE KECE KRURSESR
Tab 2 Regression equation, linear range, limits and
quantification of detection

RN (ElED r SHEH, pgml KR EER g
BEE )=18678—42239 09998 4830~1546 03 08
WU y=15678105127 09997 0.750~24.1 03 08
B =057680-30712 09997 2.859~7315 02 06
EEAE p=200—12598 09993 8491~2717 02 07
WHEEH )=26175x—531 0.999 6 2471~79.0 02 06
HAR y=64.14r+148.87 0.999 4 6.656~213.0 0.1 02
WHAZ  p=50363—30287 09998 2756~882 01 03
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SRR . 255, SRR IMERR (BT RS U
B A F RIS R T AR A RSD 4351 0.82%
1.77% .0.91% .0.97% .0.75% .1.14% .0.45% (n=6) , 3
B H ARG R AT
252 HEPEHRE  B2.2.17 30 F IR A% I8 M OE
2.0 TR AR S T 1,37 H B S
FE 6 IR IE AR . 25, SRIER (MMERR ST A
A DRSS B R IS 2 06T LAY RSD 431
4 0.90% .1.50% .1.10% .0.79% .0.95% .1.30% .0.82%
(n="6) , WA H DS 2 AT
2.6 EEMHLE
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AT RS 0.3.6.12.18.24 hBJ4%42.17 30 F f4,
TEAAEUEREI A2 , O SR IG TR . 455, SRR L IIMERR |
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&3 MEFLKRIKIELER (n=06)

Tab 3 Results of recovery test(n=06)
R fffu“ﬁ Az, s, JUERK EYMEER RSD,
i, mg mg mg 2,% %, % %
B 02530 02560 0.5089 99.96 99.42 1.46
02541 02560 05122 10082
02548 02560 05078 98.84
02567 02560 05113 99.45
02539 02560 05115 10061
02554 02560 0503 4 96.86
i 0.036 1 0.0390 00752 100.14 100.01 093
0.0363 0.0390 00756 100.77
0.036 4 00390 00755 10027
0.0367 0.0390 00752 9879
0.0363 00390 00757 101.09
0.0365 0.0390 00751 9899
B 10.563 7 10.156 5 206275 99,09 9931 137
10,6093 10.156 5 207535 99.88
10,6373 10.156 5 20546 6 9757
10,7180 10.156 5 208229 9949
10,6023 10.156 5 209124 10151
10665 4 10.156 5 20651 6 9832
3 49748 51605 100273 9791 98.65 0.7
49962 51605 10.1376 99.63
50095 51605 10,0543 9776
50474 51605 10.165 4 99.18
49929 51605 10.1075 99,11
5027 51605 10,096 5 9832
WEAAF 28342 28565 56332 97.99 98.92 0.76
2846 4 28565 56750 99,02
28540 28565 57140 100.12
28756 2855 56985 98.82
28446 28565 56523 9829
28615 28565 56969 9926
WAZ 03454 03425 0.6916 101.07 98.85 187
03469 03425 06884 99.70
03479 03425 06785 96.54
03505 03425 06845 9752
03467 03425 06912 100,58
03488 03425 0683 4 97.70
WEAEZ (.14 4 0.1485 02892 9749 98.08 .14
0.1450 0.1485 02885 96.60
0.1454 0.1485 02915 9836
0.1465 0.1485 02936 99.03
0.1450 0.1485 02896 9741
0.1458 0.1485 02937 9959

x4 HREENELER(n=3,mg/g)
Tab 4 Results of contents determination of samples
(n=3,mg/g)

#5 SRR MR RS M IOUHE BER K
0160513 085 013 k13 16l 9.2 38 L1

20160515 087 0.13 3501 16.32 9.16 328 1.08
20160519 0.86 0.14 3518 16.44 9.37 323 1.06
RSD, % 116 433 0.25 1.03 L17 298 132

NHATCEE R . Fob, L E R R B, w524
A rb B RS o0 DR 7 AN () 5 22 5 B, X — 2P i
W1 B — PS5 A by 24 G 70 94 T 42 4 o
HA itk B8R T ARG, 235 iR
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FE T RARERT ST I, SR FH 25 4 %) B8 3t o 500 o 2 A5
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3.2 Ml ERERE
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4, PRI 7S 30 min PR T A]
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EH RN IR B T T B BRI, S s A
(%) pH 7E 2.0~2.5 I, R e 43 2 35 1 & fEdemy , 1X 5
0.1 % WERRVA I pHAHAT , L 2 N1E-0.1 % IR 1A W
AT A RS TR EE VRN . SERRAG I B, SR
FH DAD #2875 200~400 nm 7 5] P %o k38t 75 i
17 72U, 458 BoR kR 1R A MERR 7E 327 nm
FEATFAE 280 nm =22 AT AE 228 nm AT AT I 5
RS RAE 276 nm AR S AN ISCEAR , [R]E A5 1
RO BT, PR B A U4 i 22 7 N1l B 43
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25 BT A IR TR RS R e B
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W
S 30k
(1] SR, S0, 54, 5 B DRI B i A T B 5 e
D% E & ELEEEmEE,2013,14(10):937-940.
[2] Ak, Ztobk ARAKEE , 5 2E00 B A S5O0 s B8 B4 %9
MURIEHT[I.2 7+ B4 &,2015,42(5) : 957-960.
[3] SenlJe, TLrfud i 4% vk A iR B iR 97 vh iz A ]
g 46 b [ 35 42 9) 2007, 25(8) : 15531555,
[4] A/NBR, JE 58, RARAE 55 B PRI B 7 1 vh B BHA 450
[N.F4eFEHEE,2014,29(1):144-147.
[5] FBER, FAEM M3, F E5 e 5 23 E R
WFGE R[] A 25,2016,33(1) : 141144,
[6] WL, Bbeils, T 55, 5 A TR b ML a

China Pharmacy 2017 Vol. 28 No. € - 819 -



HS-SPME-GC-MS A5 F- 5 g SHAUH A1 5 52 o 09 4% 4 P i 0
% BKEBR,FEL K B EXTETHHEREZR, AN 450063)
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M E AN AMNFEEHARTFREPHERAER G T R, Tk RAMET BMMAER-Z 48 E#-RERA %
(HS-SPME-GC-MS)., &4 €igiih HP-5 MS & 3 £ 8 4, B A4 S 4 4.4.(99.999% ) , ik 2 1.0 mL/min, #4F &
BE A 250 C, IR FE N 50 CHRFIR) , oA, R A 1001, Rt w853 X AT REE TR, L HMkE
H180 eV, B FRIBEA 230 C, @HRAFRE A 150 C,H#&IBE A 280 C,BF4535 55w 2% 1588 V, 2124450 B H m/z 30~
400, £ A RTLPEST3. L #2 NISTO08. L 3% F it /734 B # % , LA AR )3 — ALk ) 2 BB KM R o0 M3t 48, 2R Mot b %
TR 28 ANEA MRS, RE P LEE R IS, 28l & B BARE67.13% .36.85% . P, vt 2 B3R K M R A f-T A b
(15.72% ) AFAEH (9.39% ) \3- %W (9.32% ) \f-T- M5 (6.80% ) Fa-#6 ki (1.98% ) F , R b £ RFE L WM H 1,7, T-ZFK-2-T
W A ZER[2.2.1] F-2-4 (10.45% ) At B3 (8.28 % ) A BAL B M 15 (4.81% ) 55 —F A 5N RS 46 LB AARW A T M
vt R G R RS G HERT B EN R E S,

KA ARG RS T BARR G AR A

Detection and Identification of Volatile Constituents from Leaves and Fruits of Piper nigrum by HS-
SPME-GC-MS

ZHANG Wei, ZHANG Juanjuan, YIN Zhenhua, ZHANG Yong,KANG Wenyi(School of Medicine, Huanghe Sci-
ence and Technology College, Zhengzhou 450063, China)

ABSTRACT OBJECTIVE: To establish a method for the detection of volatile constituents from the leaves and fruits of Piper ni-
grum. METHODS: HS-SPME-GC-MS was used. The chromatographic conditions: column was HP-5 MS quartz elastic capillaries,
carrier gas was high purity helium (99.999% ), flow rate was 1.0 mL/min, the inlet temperature was 250 °C, initial temperature of
column was 50 °C (temperature programmed), split injection with split ratio of 10: 1. MS conditions: ionization mode was electron
impact ion source, ionization energy was 80 eV, ion source temperature was 230 °C, quadrupole temperature was 150 °C, trans-
mission line temperature was 280 °C, electron multiplier voltage was 1 588 V, mass scanning range was m/z 30-400. The spectra
were retrieved using RTLPEST3. L and NISTO08. L, and the relative contents of the volatile constituents were determined by area
normalization method. RESULTS: There were 28 volatile constituents in the leaves and 15 in the fruits, respectively accounting for
67.13% and 36.85% . The major volatile constituents of leaves were p-caryophyllene (15.72% ), limonene (9.39% ), 3-carene
(9.32% ), B-pinene (6.80% ), a-terpine(4.98% ) ,etc., the main volatile constituents of fruits were 1,7, 7-trimethyl-2-vinylbicyclo
[2.2.1]hept-2-ene (10.45% ), espatulenol (8.28% ), caryophyllene oxide (4.81% ), etc. 5 constituents were owned in both. CON-
CLUSIONS: The study basically clears the main volatile constituents from the leaves and fruits of P nigrum, and verifies existing
obvious differences.

KEYWORDS Piper nigrum; Volatile constituents; HS-SPME; GC-MS
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