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S T RS- ARG S, Bk AR Hp-b £ G AR M B A K B T R 2 AR, AF A 05 L,
R A T0: 1, REAH RA, HAR IR E A 250 °C, 4 B8 E A 280 °C, & ARk % 390 mL/min, &4/ 4% % 36 mL/min, &Rk
i 4 15 mL/min, £47 % 4 1 mL/min, KA KA QAR HIRBORAIEL b, DAIZ 0 n 8] I kS & it g h %
BERE, DWBLBRRT f-FHEE Y IRAS S AL G A I8, KB B RIS R 3 4 615 B R R AL IR A48 £ b 89
RIILY, LR p-F 49 A B AR F R B 28 4 1.575~7.875 pg(r=0.999 9) .1.892~9.46 ug(r=0.999 7) ; & & Rk
21 %7 0.10,0.25 png, % m FR 5 %) % 0.03,0.08 pg; #&F E AA T T H X RSD ¥ /T 2% (n=6) ; A w55 A
97.77% ~100.01% (RSD=0.93% ,n=9) .96.47% ~99.00% (RSD=0.89% ,n=9) , KA IR LT ¥ A %22 h 26 h A 10
&2k (mL/g) AT ¥, AT LM RRE -4 2 A FTEREZ 554 3.6 mL.1450.4 mg.127.6 mg,RSD
SR A 1.62% 0.20% \1.42% . %53 Fr A M 7 ik 3 S, & AT AT IR RIR L AT T4T,

KB I AR Ak KR AR R s SR I 42 B R ik AR Bk B R M s A AT ER

Optimization of the Extraction Technology of Volatile Oil from Schizonepeta tenuifolia and Forsythia
suspensa

LI Jiajia',ZHENG Peng', DUN Jiaying', GAO Yaling’,ZHEN Lina’, LI Chunhua'(1. College of Pharmacy, Hebei
College of TCM, Shijiazhuang 050200, China; 2. Hebei Chemical and Pharmaceutical Vocational and Technical
College, Shijiazhuang 050026, China; 3. Dept. of Oncology, Hebei Provincial People’s Hospital, Shijiazhuang
050057, China)

ABSTRACT OBJECTIVE: To establish the method for content determination of volatile oil of Schizonepeta tenuifolia and
Forsythia suspensa, and to optimize the extraction technology of the volatile oil. METHODS: The contents of f-pinene and
pulegone were determined by GC method. The determination was performed on Hp-5 capillary column. The detector was hydrogen
flame ion detector with programmed temperature. The sample size was 0.5 pL, the split ratio was 70 : 1, the carrier gas was
nitrogen, the inlet temperature was 250 °C, the detector temperature was 280 °C, the air flow rate was 390 mL/min, the hydrogen
flow rate was 36 mL/min, the tail flow rate was 15 mL/min, and the nitrogen flow rate was 1 mL/min. Based on single factor test,
orthogonal test combined with information entropy method were used to optimize the extraction technology of S. tenuifolia and F.
suspensa using soaking time, extraction time, material-liquid ratio and forsythia grain size as factors, with the extraction amount of
volatile oil, the content of S-pinene and pulegone and their comprehensive score as indexes. RESULTS: The linear range of
B-pinene and pulegone 1.575-7.875(7=0.999 9) and 1.892-9.46 ug(r=0.999 7), respectively. The limits of quantitation were 0.10
and 0.25 pg; the limits of detection were 0.03 and 0.08 pg; RSDs of precision, stability and reproducibility tests were less than
2% (n=6); the recoveries were 97.77%-100.01% (RSD=0.93% ,n=9) and 96.47%-99.00% (RSD=0.89% , n=9). The optimal
extraction technology was soaking 2 h, extracting for 6 h, 10-fold water (mL/g), half a clove of granularity. Under this condition,
the extraction amount of volatile oil, the contents of f-pinene and pulegone were 3.6 mL, 1 450.4 mg, 127.6 mg, respectively.
RSD were 1.62% , 0.20% , 1.42% . CONCLUSIONS: Established method is simple, accurate and reproducible, and the optimal
extraction technology is stable and feasible.

KEYWORDS Schizonepeta tenuifolia; Forsythia suspensa; Volatile oil; Steam distillation; Orthogonal test; Information entropy
method; GC; p-pinene; Pulegone
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T, H P R S i SR U 2 K ZE AR IR IE A
I 5 COLAEIUE  TTTE A A4 U 1 R 7K 28 <8
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TR SCHRAGE . e, AFE S R SR
IKZE R IRIE TR IBOR I 5 1M AR A HE K, IR X g
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1 ##l
1.1 {2

7890B HI S M (%Y , 4% SPH-300 A A L A4
SPB-3 4> [ 8y 25 K Y (35 [ Agilent A H] ) ; TDSA-WS
5 ZUARE 25O T R WA L 50 3 AR T A PR A HDD 5
BSM1204 #4 43 17 K ( b s AL &8 A R 2 | ) 5
LQ-A10002 B i, T F- (i AR B 7 2T FR A ] o
1.2 iRXF

S-IRH T B SL (HE S YNO418SA 14, 4l 1 99% ) 1]
THLAr X6 B A (LS. Z18D6HT858, 4li i . 98 % ) Yt H
R A YR BR A A 5 F B (RS, RO
M50 JeKER R AN (o B2, RN R IR A=)
BHEA A, ook CBEGrBrat, Ktk Kbk
FIABRA ) KA AEK
1.3 ZHt

I ¥R A (452 18031801) | & ¥ Ik H (it & .
18022302) $4W Tl b 48 PR T & [w i g, e db i =
2 Bt 2 2 e 5 0 T R 8 B o SR SRR R R O
(Schizonepeta tenuifolia Briq.) ) T &4 354> AR REL
(Oleaceae) ¥ W) ¥% 3 [Forsythia suspensa (Thunb.) Vahl]
YRR AR
2 AEEHER
2.1 RENWE
2.1.1 AaESME @TEA: : Hp-5 B4 (54 (30 mx
0.25 mm, 0.25 pm) 5 Kl &5 « S KA B Rl 4 ; 727 7
W CHRFR P WL 1) s i 0.5 pLs A3 kb : 70 15 25
ARG IERE TR 250 °C 5 K2R - 280 C 325K
P 2 390 mL/min; &34 : 36 mL/min; B : 15
mL/min; AR : | mL/min,

=1 FAEREFR

Tab 1 Temperature programming

W, THETES, C/min (TR, min
80 0 2
100 2 0
200 4 0
250 10 0
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2.1.2 IRAXT BRI AW RS AR B TR M X R
ai 15.75 mg A T 407 6 GG 18.92 mg, 43+l B T 5 mL
SR I B R A A, AT B-TR M T e i T A
W BE 43 1ok 3.15.3.784 mg/mL (4 B — X BR SR . A
b R A B — X BE SRV L mL, B A — 5 mL &
A I EE A A

2.1.3 PSR4 R 2015 4E Mg [E 24 L)
(PUHB )18 0] 2204 “ 7K ZE T ZERIE W I P ORI A
BRI ST 82 g 15 164 g, & T 3 000 mL [& JiE b2
H K 1968 mL, 123 2 h, (L EE T4 h, 3EBUH
PSR A& . WERTIR A1 00, I JC KGR
BT L3 000 r/min 250 6 min, B IEA%E &0 . HX
IR AHE RN 1.5 mL, BT 5 mL i, i B E
75, BiAs .

2.1.4  BAPERESRRIR  H% “2.1.37 IR Jy ey il il £ i
FATT 3% ) B — P SV TR

2.1.5 RS A WIEC2.1.27 N IRA X
PSR 2. 1.3 I T A A VA U L 2. 1.47 I B A
PRV R4S T B, P 2.1 IR AR A R E L T SR
G, UL Lo i L AT, BE AR A B-R A 1 T
YK F 3 000, 43 &5 B YK F 15, #i BB 7 (T) =0.98
(0.95<T7<1.05),
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2.1.6 AMEXRFE 2127 T0 N & X %
7 0.5.1.0,1.5.2.0.2.5 uL, #%“2.1.17 3 R <3 S 1F bk
ME il A, DAERE & (x, pg) A AR b 6 TR
(v) A bR AT LR 815, 45 p- T8 I 81 05 5 7 y=
165 527.994 8x+70.969 0(+=0.999 9) . &H T i fii [2] 19 5
ol y=125 366.832 6x+37.119 5(r=0.999 7)., %4 %
BH , B- TR M 7 Ao ) 11 R o 4 M 3 L 403 K 1,575~
7.875 .1.892~9.46 ng.,
2.1.7 R SRS E BC2.1.27 00T 45— X)
R IR 0T i, A% U R, F62. L1 I R G A R bR
DE, LIS L 100 1.3 143 BT HR E fE PR A IR . 25
I, B-UR N T e R 4 22 R 4304 0.10,0.25 g, K
B354 0.03 .0.08 pg.
2.1.8 KWK B2 127N IR AT R A RO
L2117 I R ARGE A SE RN A 6 UK, 10 U T
o S50, - TR M AV far i 04 TET R A9 RSD 43 51 A
0.51% .1.19% (n=6) , REULUZNGH B R 4T
2.1.9 FEMRE  BC2.1.370 R ANR A ROE R
BT R 0.2.4.6.8.10 h i #2.1.17 30 F <3
FAFIEREI A, e SR TR . G55, B-TR A 7 Ve oy ] e
T AR RSD 43 5110 1.93% . 1.55% (n=6) , 2 B {132t
TSI P CE 10 n N FEAREE
2.1.10 HEEMRE HMAE NG, L6 0, &
“2.1.37 0T Iy i e A U, PR 2. 117 IR A
AR A T SR TR . S5 5%, B-UR s AT I 1)
¥ i 43 9k 542.15,40.08 mg, RSD 43514 1.84%
1.719% (n=6) , RYIA L E VBT .
2.1.11  JFERIBCRIRES  He A T 4 IR R R 2
PARE D FE 903, 43 T — 2 8 1) B — X R SV A, ¢
“2.1.37I0 kil s A, P 2. L1 RS A
PRI E T SR T AR R IRE RISeR 255 I3 2,
F2 MERKERREER (n=9)
Tab 2 Results of recovery tests(n=29)
LR, BAAE,  WAE, WEE, WEEK  ESME R,

frlih g mg mg, mg %, % FfE % %
pEE MR g EE4g 148100 118480 262482 9846 %883 093
MF2g Mg 148100 118480 263514 9885
2o bdeg 148100 118480 266498 9997
g kg 148100 148100 296183 99.99
Mg flag 148100 148100 296244 10001
g idag 148100 148100 290212 97.98
i g Edg 148100 177120 319837 98.16
Wi g g 148100 177720 318556 9177
g deg 148100 177720 320087 9830
BIRTE BF4 g B8 39000 31200 67724 9647 9789 0.89

FagEEsg 39000 31200 68976 9826
TagEEsg 39000 31200 68013 9688
FagE8g 39000 39000 76045 9749
FagEEsg 39000 39000 77068 9881
Jrag EESg 39000 39000 76935 9863
e EE8g 39000 46800 84013 9792
Ao Sy 39000 46800 84941 9900
FagEEsg 39000 46800 83689 9754

oS S 3

= oSHy SBE oS
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2.1.12 FEMSTRIE By A RS E R, Loy, i
“2.1.37 TR il A U R, P 2.7 R R
TSR RE I 22 , O SR T BT A RE S S i 4501,
VRS B B Ry 762.7~1 430.3 mg, B 76 A7 i 5 3
Fil 2} 51.3~123.7 mg.
2.2 RABLZMERIEZMRL
221 R S45HR  Ead A B A O SCHk, e
DU (A) HEBURHE] (B) K (C) 38 ks
JE (D) WAL 2, LI KRR p-08 4 & B )
TAr R S g dehn , AR IR E T2 A I R HL 3 AR K
- R Lo(3) IE AR B T8, I8 A 15 Bk
i E S HR PR AR R B N 5K L3 3, i
HEER WK,

#*3 EES5KE

Tab 3 Factors and levels

K L
Ah B,h C,mL/g D
1 4 4 8 Kl
2 3 6 12 w10 A
3 2 2 10 il
x4 KB ELER
Tab 4 Test plan and results
e ik R, pREE R, SRR, A
A B C D mL mg mg
1 1 1 1 | 29 1165.8 735 0.709 8
2 1 2 2 2 26 1069.5 65.9 0.6413
3 1 3 3 3 25 1056.7 033 06222
4 2 1 2 3 32 1378.1 85.3 08185
5 2 2 3 | 35 1404.7 1237 0.9949
6 2 3 1 2 25 10133 86.7 0.706 1
7 3 1 3 2 35 14303 86.3 0.8518
8 3 2 1 3 34 13532 90.7 0.8473
9 3 3 2 1 22 762.7 513 04960

K 197 238 226 220
K 252 248 1% 220
K 226 182 247 017
R 220 220 229 003

222 (REMEMBARR T SRR 5k
X RT3 AT L IR PE A HE AR B () m AR
FEFE (Py) (i 62 4 FPHY SRR, j 18R 4 H KRS
m 5 NINFIIF TR, n g8 T AT IS .

29 26 25 32 35 25 35 34 22 ]
X=|11658 10695 1056.7 13781 14047 10133 14303 13532 7607
35 639 633 83 187 87 863 907 513

[0.1103 0.0989 0.0951 0.1217 0.1331 00951 01331 01293 0.0837]
P={01096 01006 00994 01296 0.1321 0.0953 0.1345 0.1272 00717
01011 0.0907 0.0871 0.1174 0.1702 0.1193 01188 01248 00706,

LU AR A PP RS 20 () 75 21 %53
I AEPRAY H,:

iP,,InP,j

H=———— H=[09942 09922 0.9869]
Inn
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1—H,
PRI & H6 Fr AL E R B (WD) Wzm
i=1
Wi=[0.2186 0.291 1 0.490 4], f54% & i$2 B \ﬁ-?}fé
Wi TR i AR R A0 0.218 6,0.291 1,
0.490 4,

X AR5 W (R B A A A B, A5 B 25 5P (45
BV = X/ Xmassermnax 0.218 64X/ Xaep st
0.291 1+Xi sy it/ Xoan s w12 X 0.490 4) , FEFEAT 7 25 0
M, G5V as R R 4, 224 RILEE 5.

x5 HESHER

Tab 5 Variance analysis results

REHR A B C D
AT 0.05 0.08 0.04 0.00
FE 200 2.00 200 200
by 0.03 0.04 0.02 0.00
F 290 4865 2580 1.00
P <0.05 <0.05 <0.05

T Foo(1,2)=99; Fos(1,2)=19
Note: Foo(1,2)=99;F,5(1,2)=19
HH 5 22 40 AT 445 SR AT R, 45 TR 3 0] 4 R Tl 4 LA
B-IR Mt AT IR 5 S K NI S B>A>C >
D, BRI (] > 38 i) (5] > i K o > 3E A R EE 5 AL
B .CXHEIT 234 B35t 22 5, Hodp S I (8] o i 32
R R SRR R BT 70 ASB.C.Ds, IR 12 h
FEH6 h I 10 f5 5K (mL/g) R
2.3 ISIEIRIE
Fi2 FIRALSE R ICT 2 S A THAE 3R 1945 &
PRI | B- UK M % 12 A A7 % 843 51 R 3.6 mL
1 450.4 mg. 127.6 mg, RSD 43 % & 1.62% . 0.20% .
1.42% LR AL TSR IO T 28808 (AT 1T,
3 it
2 3 A I AH DG SR, K R A IR B e
250 °C , K #$IELRE 1 78 oM 280 °C , XAHRIE - TR 5 W1
g Bl 8 P I, 4 IRV R R SR 80~250 °C. 43t Eb AT
ELHE A S AR A O, R SO S A A, B
TRALJE AN O] REIDE (B) 430 A AT , T3 2L R, e
AT I R T T B SIS AR AR A
W/, FEA TR A S 2 O RIS ) i, i
TEANT 5 o0 i K, A5 A R o B R/, R
P WOERE R A 70 1,
PRI E R4l hIRIT R BHE R T  r HAT
SR ERAE T, O F RN . A B, IR
55 3 B I HE I X R R A TR A R B K, MY
A LA A8 R s ] 5 N 0155 3l , i w] DA — 38 i 4% &
ARG A G B AT — 2 AR AR5
FoibJ7 eI AT < i =1 : 2 3R BUR A8 &, LA 2
SEPRA P EK
KT MR R M I, © A A 2 Sk aE s,
(RIS 1 R A T . A B 4 R T R I
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BUIN RO R RO B An R, A A T RO

PR DR, R RS i AR R R R A

Firde Tt o (HZ5M el a , KA A ik 24, 4 i py — 2k
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Study on Chemical Constituents of Petroleum Ether Part from Whole Herbs of Pteris vittata

HOU Yuanxin', HOU Shufen’, GAO Rongmin', CHEN Jiayi', XING Wenyue', TU Xing’(1. Dept. of Pharmacy,
the Affiliated Minda Hospital of Hubei Minzu University, Hubei Enshi 445000, China; 2. Dept. of Critical Care
Medicine, Chongqing Three Gorges Central Hospital, Chongqing 404000, China; 3. College of Medical
Science, Hubei Minzu University, Hubei Enshi 445000, China)

ABSTRACT OBIJECTIVE: To study the chemical constituents from the petroleum ether part from whole herbs of Preris vittata.
METHODS: The petroleum ether part from whole herbs of P. vittata was separated and isolated by silica gel column, gel column,
recrystallization and TLC. The structures of the compounds were identified according to physicochemical properties and spectrum
data ('H-NMR and "C-NMR). RESULTS: A total of 11 compounds were isolated and identified from the petroleum ether part from
whole herbs of P vittata, as (2R) -acetyl pterosin B ( I ), palmitic acid ( Il ), hop-22(29)-ene (1l ), epifriedelanol (IV ),
lupenone ( V), olean-18-en-3-one ( VI ), stigmasterol (VI ), pS-sitosterol ( VIl ), 22-hydroxyhopane (IX ), ergosterol ( X ),
p-sitosterol acetate ( XI ). CONCLUSIONS: Compounds I -V and IX-XI are isolated from this plant for the first time, and can
provide theoretic reference for further studying bioactive pharmacodynamic substances in P. viftata and enriching chemical
component data.

KEYWORDS  Pteris vittata; Petroleum ether part; Chemical constituents; Hop-22 (29) -ene; Olean-18-en-3-one; 22-hydr-

oxyhopane
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