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[H ZFE] FESLE N EH R & 5 R4 & 8 HPLC 77 3%, €154 h B # WondaCract
ODS2 C18(4.6 mm x 150 mm,5 wm) ; 7 30 A8 F B — 0. 4% 8 B A VE %, B Z e, W #E 1 mL + min ™'
AEH30 C;#AFFE 10 pL; 7 B FHBR i EHAN KK A 238 nm, tket 33 KR]R 2T R
MK 25 200,327 254 nm, ZERF WS HELSERNEE L KX R EHF (R =0.9999),
3 Aok E K % A 98.4% ~101.0% ,RSD 1.06% ~1.50% ,10 #u A oH 82 B4 F 5 #0402 B B
FIME A Ay 25.83.40.21 13,1264, 72 11. 03 mg/g, A7 kA8 7 ¢, A P4, A AT AL BR T 4R
BB & 8 5 A 38 AT Ak o By A B AT R A E
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Simultaneous Determination of Five Compounds in Eucommiae Folium
Extract by HPLC

FANG Chun —lin' ,WU Xue — yuan' ,ZHANG Lin"* ,BU Fa —yu®,LU Chao’, YIN Jia®

(1. Chengdu Agricultural College ,Chengdu 611130, China; 2. Sichuan HengRuiTongDa Biotechnology Co. , Ltd,Chengdu 611380 ,China)

Abstract; To establish a method for the simultaneous determination of five compounds in Eucommiae Folium extract
by HPLC, the quantitative analysis was carried out on a Shimadzu WondaCract ODS2 CI18 column (4.6 mm x
150 mm,5 wm) with mobile phase of methanol (A) — 0.4% phosphoric acid aqueous solution (B) for gradient
elution. The flow rate was 1.0 mL - min~'. The column temperature was maintained at 30 °C. The injection volume
was 10 pL. The detection wavelength of geniposidic acid and asperuloside was 238 nm. The detection wavelength of
aucubin, chlorogenic acid and rutin was 200 nm, 327 nm and 254 nm, respectively. The results show that the linear
relationship of the five compounds was good (R*=0.9999). The average recovery was 98.4% ~ 101.0% , RSD
1.06% ~1.50% . The average contents of five components in 10 batches of Eucommiae Folium extracts were 25. 83,
40.21, 13.12, 64.72 and 11. 03 mg/g, respectively. The method is stable, reliable and reproducible. It can
simultaneous determine the contents of five target ingredients in Eucommiae Folium extract sample.
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At SRy A AR A A ( Eucommia ulmoides
Oliv) (TR PR O, B VB 2, T 2005 48
BB A ChE 25 ) B NS SR A S
R BFFTRRI R AR e 2 P B L A B
I e RN R M KRR REFHA
Py o B R R Ak 2 A Ak i S A
FUBTAFER e Ay SRR Y T g e
PR ek fb 2 A3 Atk L, 45 B FH S F8 b5 4 1Y
BRI RE S Y OR B A B G D e e AL
FEBCH 0 A HEAT T R A BT, N TR A4
B b S e B S A8 BR 43 19 HPLC [w] B
E 7%, T A e SR O R DG 24 1 R
A IR A0 5T 2, S 57 SN B AT AT 9 o o o 4
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1 {USFE5HH

1.1 BUE B LC —20A B RORA (i, £
5 LC - 20AT DUJCHE A SIL - 20AHT #EAE s
CTO - 20A #EJEAHR .SPD — M20A 461 #8 F1 Labsolut-
ions (%A HE 248, H 7R Shimadzu 23 7] ; CPA225D
RIFTJ75r 2 — W40 K, 218 Sartorius 24 w5
Acculab ALC -210 #4773 2 —HF 30 K, 15
Sartorius 2> ; KQ5200DE B8 75 % 15 e % , B 1L
PR BR A

1.2 A5 AR BEH- IR (CAS 479 -98 -1,
4 =99.2% ), 5L Je V- H 2 (CAS 27741 -01 -1,
4l =99.82% ) , M HTF (CAS 14259 —45 -1, 46
JE=98.5% ) , 1T Rl E AL AR Y BORA PR A R
SRJRER (CAS 327 =97 =9, 4l =98.0 % ),/ T
(CAS 153 — 18 —4,4li ¥ =98.0% ) , W4 T Wi #R 4 %
G e YR R A A s O (g R (6
) ,WF Fisher 28wl ; H R W 1R S H A 3500 25
GyHTal, W T AR R AL 2 A FR A FD s aliidok,
PO GRS IS B2 A RS m) Rk i S2 5 (it 5
211101 ~ 211103, 220201 ~ 220204, 220301 ~
220303) , H 4 ) 1] g8 1 A YRR A BR 2 w4

2 HAEEER

2.1 ®BiE4&H  BH WondaCract ODS2 C (it
(4.6 mm x 150 mm,5 pwm) , i shAH FHEE - 0. 4% B
TR K I, B0 P VB .0 ~ 10 min, 10% ~10% s,
10 ~23 min, 10% ~33% HB#;23 ~28 min,33% ~
60% B ;28 ~ 35 min, 60% ~ 75% MW ¥, 35 ~
38 min,75% ~ 10% W ; #E iR 30 °C; AR P &
1 mL/min; #EEERD 10 WL 502 R 40 B AG
AR 238 nm , Bk SRR 2T R
K354 200 nm 327 nm 254 nm,

2.2 RAE S IERES 4R % Bk 3
B BUE IR AR SRR IR AT IR
Ao R — B, I 50 9% P R B A
B4y %) kg 288. 8, 306. 4. 416. 0, 351. 2,
514.4 pg/mLATR G X BOFA W, 3 0. 22 um
FLUEIEL, BpA5

2.3 BHREBERNE A BRI 0.1 g,
K moE , BT HIERIEH T %A 50% H i
25 mL, FRE BT, 75 $2 (40 kHz, D)% 200 W)
30 min, ¥, 50% FH SRR U8R I 5T o, R 5T i
0.22 pwm fRFL B B, BP A5 AL ff i 42 B AR K
W

2.4 RAGEMERE  HM 201 TR A&
SE T A YT Gt Vs YR A T A, 5 SR 2 I, R
T U S REIR B R LR 438, 5 Fhds bn i 1Y B
PERREI T 5000 , 4 1804355 HA B o3 18] 69 73 B
BIRT 1.5, 1R G 0T BRI W0R A o v R 1Y) €%
Bl UL E 2,

2.5 HEE¥EFH

2.5.1 S&HXAFE 2.2 WA XA
T,y IR 2,4,8,16,32 %, il B 2 51 o it vk
FROTEE A %o BB S IR, 8 2. 1 TR i S R b AT
SE o LA I A T BR (Y ) X B I EE (X)) AT [
9, 98 B et L 5 R S5 AR LR 1, RIS
B bR G TR 2 Y N M S 2R R4
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Fig1 HPLC chromatogram of reference solution
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Fig 2 HPLC chromatogram of Eucommiae Folium extract sample
1 ZKHEETLKRER
Tab 1 Results of linear relationship tests
% EVEpx: R? RV (pg - mL™")
k- SR Y =11074.0589X + 18256.4925 0.9999 9.0 ~288.8
e Y=13,741.7601X + 13,562.7910 0.9998 9.6 ~306.4
FEMEA Y =9595.9791X +503. 0249 0.9999 13.0 ~416.0
ES A Y =30324.4041X +22770. 1891 0.9999 11.0~351.2
P Y =18862.5783X +40359.0597 0.9999 16.1 ~514.4
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2.5.2 HFEEXE 42 TRRA X G
W% 4.1 WUT A5 5 2L A 6 I, THR A Al
SPUETARAY RSD, 45 R R WL, Mk I 5 e
TR 2% R, 5 ik BT S T B9 RSD 43 5
0.54% .0.36% .0.58% .0.39% .0.34% , 3% J7
PKE R RAF .

2.5.3 ERMXE  FE2.3 R KRS At
B 28 T, 53 AT A B R 6
03 4% 2.1 WUT @35 AR 3EA7I0E TR A o &%
i, AR B IR AR S VS VR Rk e S
SRR BRIFHR 4 RO RIS T 1Y RSD 435
M 1.13% 1.45% 1.57% 0.66% .1.28% ,3MWi%
Tk EEM R,

2.5.4 FEMXIE H2.3 W AR B At

T TR A 12 o A R R R, IR R 9K
2.1 WU EGE&IE, 400 F 0.2 4 8,12 24 h #FFE, 1T
AW T B RSD, 45 Bk I ST | 5 e
TR ZRIFIR  En BT A TR RSD 43500
0.72% .0.74% 0.34% 0.59% .0.37% ,FWiZ Atk
AR IR T 24 h WS T R AT,
2.5.5 mAteEpkFaREE REEFRECE H A R AL
fhH-REC) 6 6y, 5455 0.05 g NG BFRE , B H I
T RS A 45 XoF Bl 2, R 2% AL 50% H
B 25 mL, B E BT A, B A 5 (40 kHz, R
200 W)30 min, i ,50% HBEEAM A2 UK 9 5, $2
57,3 0,22 wm AL IR AR, A R T R
2.1 TR o S R AT I A T SR IR 1A S B
BRR LAY [ SR RSD, S5 WLF 2,

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

D% Wk g Fef P EE/mg  IMAXN B E/mg MR/ mg I/ % S [ % RSD/%
0.0511 1.308 1.320 2.618 99.3
0.0499 1.277 1.320 2.574 98.3
. 0.0509 1.303 1.320 2.612 99.2
Bt BT 0.0511 1.308 1.320 2.602 98.1 98.4 107
0.0503 1.287 1.320 2.595 99.1
0.0506 1.295 1.320 2.569 96.5
0.0511 2.103 2.060 4.208 102.2
0.0499 2.053 2.060 4.164 102.5
. n 0.0509 2.095 2.060 4.165 100.5
REPER 0.0511 2.103 2.060 4.152 99.5 100.7 13t
0.0503 2.070 2.060 4.133 100.2
0.0506 2.082 2.060 4.131 99.5
0.0511 0.701 0.710 1.406 99.3
0.0499 0.685 0.710 1.398 100.5
. 0.0509 0.698 0.710 1.395 98.1
FHEH 0.0511 0.701 0.710 1.396 97.9 990 106
0.0503 0.690 0.710 1.389 98.4
0. 0506 0.694 0.710 1.404 100.0
0.0511 3.218 3.220 6.423 99.5
0.0499 3.143 3.220 6.445 102.6
R 0.0509 3.206 3.220 6.429 100. 1 1010 | so
0.0511 3.218 3.220 6.418 99.4
0.0503 3.168 3.220 6.431 101.3
0.0506 3.187 3.220 6.498 102.8
0.0511 0.567 0.560 1.123 99.3
0.0499 0.553 0.560 1.105 98.5
- 0.0509 0.564 0.560 1.122 99.6 087 L 0o
0.0511 0.567 0.560 1.121 99.0
0.0503 0.558 0.560 1.112 99.0
0.0506 0.561 0.560 1.102 96.6
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SERRW, eI | e PR | Gt A
BRI AN TR H [R5 5 O 98. 4%
100. 7% .99. 0% . 101. 0% . 98. 7% , RSD 43 5l }
1.07% 1.31% .1.06% .1.50% .1.09% , 3% J7
VEMER AT EE
2.5.6 HHAFMLLER & EBRPIRGEN S
Aol B8 23 5 ik [R] I 7 T 3%, X 10 k- b - 42 ey
FERMEST T SR I 3,

®3 MMAHRERYERESEVNELER (mg-g™')
Tab 3 Results of component determination in the

samples of Eucommiae Folium extract(mg - g™")

Fedh BRMPIEIEY RUBSEHRR RME SRR T

211101 25.59 41.15 13.72 61.98  11.09
211102 26.79 40.85 13.21  61.21 11.25
211103 25.64 41.1 12.88  61.21 11.32
220201 23.69 41.23 13.49 63.24 10.78
220202 24.54 40.68 13.52  62.89  10.89
220203 24.95 40.72 13.59  62.51 10.65
220204 25.89 41.38 13.68  63.59 10.21
220301 26.52 38.49 12.13  70.72  11.21
220302 27.81 38.82 12.68 68.59 11.55
220303 26.89 37.63 12.25  71.25  11.38
FHMH 25.83 40.21 13.12  64.72 11.03

S FRBT 10 AL et 52 B R R Bkt
B & 0 E R 25.83 mg - ¢!, R
FR 00N 40. 21 mg - g~', E B
SRMTEEE R 13.12 mg - ¢, SRR & &1
SN 64.72 mg - ¢ P T E A SE N
11.03 mg « g~ WFFEAS 200 J7 L R vl &, vl X
FEARH R AL S 5 FR S bR A B = R AT
W, A3 250 Hb A7 R i it B2 B 1) S5t A Ay L A
W 25hE BRI S & e SR T 5%

3 WitE&%R

3.1 BHR G R A B EE R R &k R
HII0T, 1 SE X B A2 (H I 80% H I \50%
i 30% L) 4T 1 I e b5, 45 R 3R], R
2 VP TS e e, ) TS 75 X Rt A VR, b Ak v 88

TR T4 ™ 5, A TR G, ™ H 5 0 L it
5 235 5, 3R] R P A OIS 70 R Bl A 25 57 K
KIS, I, 5 R 50% F B A RE fh BB
SRR X gt P ) 95 7 5 [ B 43 ) % A rfr i 42 U
HUFE & (0.05.0. 1,0.2 g) M7 B R (20,30,
4050 min) FFHEAT T EEREST, 25 KR, Y AL A
M-SR RE &R 0.1 g, B A $2HAS E] 2 30 min,
A GREAL PSR E 5 RS R o S S 4, A
FTFE—25 (1 7 2 58T, O BRI RE it A 24—
P B8 S MU B, B A E TR A i 2 i i
T VAR A

3.2 BEAHFmHRAEN LR, A
I~ R A TEA: (Agilent S DIKMA MFHF) 594325
RO T HOARWEST IRl H A 1 A ) 40 1 A 4
(150,250 mm) Xt 5 Bl R4 B 43 B ROR , 45 R0
57 WondaCract ODS2 C18 {43 #E (4. 6 mm x
150 mm,5 pwm) 7 BRI, Ok B B R)E R,
B OISR T A A 5

3.3 AMPEHEREA B T E I 2020 AERC T E
ZE) G T AL P BT A R 4 AR O O SRR R
T AFZ L AR AR i Gy SR FH AR I R
Er AL AR R RS P AR, AR TR A
P 25 4 JC L= B () o o AN B 45 G A
PEIUT 2 MR A A AG I 25 ( PDA) X
VR S e A I R R A R SRR P B A
(49 5 T 228005 Pk 150 A S 38 b o0 F i B DU
5T, TRV, X SCHR 9k 40 0 AL A v 22 B 43 5 1
05 7 5 ) R 2 RN TR A T T G g
R X SRR BRI S A HEA T T RGBT
Ak, et ST T ALt SE Y b 5 R 8 AR B 1
B [l 52 i, AT AL At R B R 2
TR B B R A T R) A 52 | A 4 F O A 4 i
b AR ISR B R OG5 24 1 390 B s in ) o, T B
G AT R ER LS H AR A

B3
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