HS-SPEM-GC-MS 143 BT84 r= 44 B AL - i AR 5 428 & P oy
R REEE R RRA YN EHPEEFR BT, RH  550002)

FESES R284.1;R284.2 XEkFRER A
DOI  10.6039/j.issn.1001-0408.2014.31.19

XEHS  1001-0408(2014)31-2931-04

W E A x® S RIS ST R MR R AT oA S LA ik R R E AR BB R AR B e A M

RS, A AAD G- B AT R AT SRR BRI — R R AS RS R, R ARSI
36 M e T A MR P 43 K E k55,41 51,32 N4 4, 4 A & 4B A b B/ AR 69 96.432% . 97.034% | 95.193% Fn
68.896% . P, 55 T PR Z 0 R K LR RS AJ-B M (E)--24 05 MEr R EFBRRGILE RS Hp-5
Mk (8532 :49.370% , T 2 :76.029% ) .- A AR ¥ (8585 : 15.100% , T & :2.360% ) . f-PE A M (8552 :9.847% , T 32 :3.095% ), 45k
W IEE M PR L A E RS S TR, R S T TR,

KR EFIERBAE RS TE BAMER At G- AR AR

Analysis of Volatile Chemical Constituents of Dried and Fresh Humulus scandens in Guizhou by HS-SPME-
GC-MS

JIN Feng-yun, ZHAO Liu-cun, ZHANG Yu, WU Jia-hong, PENG Xiao-bing (Experiment Center, Guiyang Col-
lege of TCM, Guiyang 550002, China)

ABSTRACT OBIJECTIVE: To analyze and compare the volatile chemical constituents in male flower and female flower of dried
and fresh Humulus scandens in Guizhou province. METHODS: The volatile constituents were extracted by head-space solid-phase
microextraction (HS-SPEM), and analyzed and identified by GC-MS. Relative mass fraction was calculated with peak area normal-
ization method. RESULTS: 55 volatile constituents in the fresh male flowers, 41 in the fresh female flowers, 51 in dried male flow-
ers and 32 in dried female flowers of H. scandens were separated and identified, accounting for 96.432% , 97.034% , 95.193% and
68.896% of the total peak areas, respectively. Chemical components in both fresh and dried flowers took up the high proportion, as
p-caryophyllene, (E)-p-farnesene. There were great differences in contents of chemical components, as S-caryophyllene (fresh flow-
er 49.370% , dried flower 76.029% ) , f-myrcene (fresh flower 15.100% , dried flower 2.360% ) and pB-elemene (fresh flower
9.847% , dried flower 3.095% ). CONCLUSIONS: The male flowers of H. scandens contain more volatile oil than female flower,
and fresh flower contain more than dried flower.
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Fig 4 TIC of volatile constituents in the male flowers and
female flowers of fresh and dried H. scandens
A. the female flowers of fresh H. scandens; B. the male flowers of fresh
H. scandens; C.the male flowers of dried H. scandens; D.the female fl-

owers of dried H. scandens
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Tab 1 Volatile chemical constituents of the male flowers and female flowers of fresh and dried H. scandens and relative mass

fraction

b e - X iyt
F5 BB, min &30 ism BERHTE % BEHTE % TRl TRHE%
1 17032 TN Acetone CHO 0.007 - 0.048 -

2 19372 ST Propanl CHO 0.009 0.010 0.028 -

3 20760 KRR Acetic acid CHO, - 0.019 0.009 0.034
4 24116 S0 Butmal CH,0 0.027 0071 0.089 -

5 32527 1 1-Pentanol CH:0 - - 0005 -

6 42586 O Hexamal CH:0 0.030 0233 0.069 0.082
7 57071 FCE 1-Hexanol CH.O 0.015 - - -

8 64956  PiflE Hepranal CH.O 0016 0.088 0.050 -
9 69220 2,3-"HAnE 2,3-Dimthylpyrazine CHiN, - - 0.022 -
10 73624 -kl a-Pinene CuHlg 0260 1.882 2036 1.020
1l 81640  AMEE Benzaldehyde CHO 0.030 0212 0071 0.588
1 84535 124 Sabinene CuHlg 0.029 0.048 0039 -
13 86034  p-Ukks p- Pinene CoHlis 2580 2230 4000 4630
14 86360 1-F4i-3-B 1-Octen-3-ol CHO 0.121 0331 - -
15 87398 6= HH-5-BHlE-2- 6-Methyl-5-hepten-2-one CHO 0.036 - 0077 -
16 88776 p-JIEEM p-Myrcene CoHs 10300 4800 2360 -
17 89139 1,7-ZHUE-T- (4-HE-3- L) - ZR2.2.1.002,6) 5% Tricyclo[2.2.1.0(2,6) heptane, 1, CiHy 0704 - - -

T~dimethyl~7-(4-methyl-3-pentenyl)

18 92839 B Octamal CH0 0.038 - 051 -
19 100709 ##Hi Limonene CyHy 0.066 0.085 0.331 0412
2 101389 a-/KfF4 a-Phellandrene CiHs 0.016 0.027 - -
21 102246 REA-ZEH Trans-ocimene CyHys 1.950 1.170 2.360 0.396
n 105589 3~ 3-Carene CuHig 3.739 0.883 0.194 0.264
yi] 111589 LM Acetophenone CHO - - 0.009 -
% 1127127 WRERE Octyl formate CHO; - - 0.007 -
25 116476 2,3,5,6-TUHEIRE Pyrazine, tetramethyl— CHiN - - 0.232 -
2% 117243 4-BMfi 4-Carene CuHig 0.012 - 0.013 -
21 11756 li-a,0-5-=HHE-5-2 kA (e mkng—2- 1 i cis=at, o, 5 Trimethyl-5-vinyltetrahyd-rofuran—2-methanol ~ C;oH;0, - - 0.035 -
28 121539 FHEEE Linalool CHiO 0.087 - 0.092 -
29 122680  KATE Nonanal CH:O 0222 0.543 0.39 0.750
30 129559 HNMAR Terpinene Colls 0122 0.045 - -
31 138952 (E)-2-FJi# (E)-2-Nonenal CHO - 0.036 - -
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Continued tab 1

i FRITE]  min &30y S _ JE ‘ ‘
BERIE, % W% TRIEE. % THREE %
3 142274 EBEE 1-Heptanol CHO 0.005 - - -
33 147810 FF 1-Nonanol CHx0 0.007 - - 0913
3 150770 2,3-28-2,2,6-=HIERRE 2,3-Dihydro-2, 2, 6-trimethylbenzalhyde CH.O - - - 0.144
35 152124 T Decandl CuHy0 0.031 0302 0.044 -
36 156516 p-3hriERE B-Cyclocimal CoHiO 0.023 - - -
37 169650 (E)-3,7-—H3-2,6-% "MW (E)-2,6-Octadienal-3, 7-dimethyl CuHiO 0.014 - - -
38 176042 TF%E 1-Decanol CoHO - - - 0.191
39 176438 2-F—1i 2-Undecanone CyHxO 0.026 - 0.018 -
40 178456 =i Tridecane CuHs - - 0.042 0537
41 178670 2-MIEZ 2-Methylnaphthalene CiHy 0.013 - 0022 0.070
9 180741  +— Undecama CiHx0 0.012 0.095 - -
Iy 182135 BMEJE(-) Aristolene CiHa 0.010 0.135 0077 -
4 190716 a-E A a-Cubebene CiHy 1.334 0.707 0231 0.543
45 193131 THW Eugenol CoHrO, - - - -
46 199656 A[EW Copaene CiHa 2073 13.590 3565 7310
4 201190 f-HiFM f-Elemene CiHa 8247 1.600 1157 1.938
48 205349 U5 Tetradecane CiHy - - 0.070 0.386
49 208110 FHEEFEZE Fluorine hydroxyl coumarin CiH 0461 0.298 0.164 -
50 22026 AT Caryophyllene CiHa 22700 26670 48329 27700
51 2321 1,6-=FHZ 1,6-Dimethyl naphehalene CiHy 0.004 1.950 - -
52 23341 NS B Pyruvic aldehyde dimethyl acetal CisHa 0527 1.600 0.196 0487
53 215054 @OURKE Guaiene CiHa 0751 - 1.561 -
54 206240  EEHTHEE Vilencia orange vinyl CisHas 0.085 - 0.769 1.090
55 217965 FIEM Calarene CiHa - - 0.349 0412
56 28143 (E)-p-%AWE (E)- p-Famesene CiHa 6810 6.500 4970 3.860
57 219257 bk Alloaromadendrene CisHa 12.470 2677 0.816 0.802
58 20670 a-ATh a-Caryophyllene CisHy 3775 5790 4389 2330
59 05612 f-%5 2R f-lonone CiHy0 0215 0.125 0.604 0.800
60 N0 FHED Germacrene D CisHa 0913 2280 - -
61 09430 MG B-Selinene CiHa 6.890 1.240 1.070 1.817
6 230686 AN Cadinene Cistly - 0375 - -
6 BO0S  (+)=-1i2HM (+)-y-Gurjunene CiHa 3740 6610 4,648 1330
04 B1401 2,6~ S THAHE Butylated hydroxytoluene CisHa - - - 2.060
65 233492 Undecandl CiHx0 - 0.073 - -
66 B4711 HER Cilarene CisHa 0.290 1.960 - -
67 85020 IETTbE Pentadecane CHs 0219 - - -
68 235659 0~ d-Cadinene CiHy 1816 6.770 3154 3.648
69 243851 TRAMAHE Geranyl butyrate CiHa0, 0.018 0.135 - -
70 051725 WEAMH Caryophyllene oxide CiH0 2400 2839 4,966 2130
71 254519 AE Hexadecane CiHas - - 0.493 -
7 217344 Lk Heptadecane CiHs 0.125 - 0.823 -
7 298975 =K Tridecane CuHs 0.010 - - -
74 298981  +—% Undecane CyHa - = - 0.222
75 319627  + 0 Dodecane CiHs - - 0.043 -
Bit 96,432 97.034 95.193 68.896

T =" FOR TS

note: “—"means does not contain the component
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W OE OB ZIFERBMGRERE, Tk KRR EEE(TLC) ka4 4% 1 689 F 3R e dh 4T T WA 5 s 2 e Ko
BRA R B HIATMNE RN G A0RA &3 (HPLC) k) & 4 F A 24 F 42 R B 09 4% &34 4 Alltima Ci5 (250 mmx4. 6
mm, 5 um), &34 A THE-0.4% HrEr K7k (13:87,V/V) , ik 1 1 ml/min, 4222 % 30 °C, A&k K 4 327 nm., 4R TLC 45
PR R R AR G R E LR AR R E 6 R S MKy B R R A AT T IR SRR
#%1£0.140 8~1.056 0 pg 3 A A 5&@7@#/\{&;_ RATHG ZE % R (7=0.999 9) , T3 huAf DI F 4 99.48% (RSD=1.34% ,n=
6). Lt kL BEIR, EAMIAT AR SN, TR T FRBM G RN,

KGR FER R EE ISR SURM é‘ta i REARE

Study on Quality Standard of Arctium lappa
TIAN Rong, SUI Zhong-guo, CAO Yu, HAN Yan-tao, WANG Chun-bo, ZHONG Wei-zhen (Medical College of
Qingdao University, Shandong Qingdao 266071, China)

ABSTRACT OBJECTIVE:To investigate the quality standard of Arctium lappa. METHODS: TLC was used to qualitatively iden-
tify oleanolic acid in A. lappa. The contents of moisture, total ash, extract were determined. HPLC was used to determine the con-
tent of chlorogenic acid in 4. lappa. The determination was performed on Alltima C;s(250 mmx4.6 mm,5 pm) column with mobile
phase consisted of acetonitrile-0.4% phosphoric acid (13:87, /V) at the flow rate of 1 ml/min. The detection wavelength was set
at 327 nm, and column temperature was 30 °C. RESULTS: The test samples had same color TLC spots to substance control and ref-
erence substance on the same position. The contents of moisture, total ash and extract in 4. lappa were defined. The linear range of
chlorogenic acid were 0.140 8-1.056 0 pg(r=0.999 9) with an average recovery of 99.48% (RSD=1.34% ,n=6). CONCLU-
SIONS: The method is specific and can be used for qualitative detection and quantitative detection. It also can be used for the quali-
ty control of A. lappa.

KEYWORDS Arctium lappa; Chlorogenic acid; TLC; HPLC; Quality standard
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