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W E R4S R A et e B KRR LR VR F P BT MR A R R R S AR
DA EMNE F ik, Fix KRB RMEE X, g A Agilent ZORBAX SB-Cy, iR 3048 4 THF-0.1% 5 B 75 % (B 2R L)
ik 4 1.0 mL/min, 40 % % 2 203 nm(Bbrt #H L% ) 1239 nm(FRPF 388 F oFEH) 220 nm(ZE R 82) (354 nm(F T
M) 266 nm (K= 3E3F), #HFF A5 ul, SR AT T WA FFR ILAE R Err 5 5T b AR R
09 &M B 4 A 4 0.812~6.090 pg(r=0.999 3) .0.438~3.285 pg(r=0.999 2) ,0.045~0.336 pug(+=0.999 2) .0.882~6.615 pg
(r=0.999 3).0.097~0.726 ug(r=0.999 1) .0.064~0.483 pg(+=0.999 3).0.048~0.360 pug(r=0.999 1).0.014~0.108 pg(r=0.999 7);
M F I E R AR T X IR G RSD 3 T 3.5% (n=06) ; T34 AR @ik %2551 4 101.60% .103.06% .99.77 % .96.93% .98.17% .
96.75% .98.97% .99.60% ,RSD %% 4 1.42% .2.65% .2.78% .2.05% .2.26% .0.93% .2.79% .3.08% (n=6), RF&KEMF  RF
FrAL S AP 69 12 P b eb A & P AT I KRR AR LR R AT F T MR R S RGNS TR E SR
2 10.903~17.245,5.578~7.892.0.198~0.440, 13.890~19.782,1.008 ~1.547 . 1.102~2.396 ,0.267~0.701,0.150~0.412 mg/g, &
BB AT B AR et I KRR LR VR P T IR R H A 453 a9 2 450 5 0.299.0.123.0.580.,
0.112.0.026.1.961 mg/g, %5t : A7 AR MAR L MAF CEAE S, TR THRMALAr e b 69 25 R R R BE ) R B AP AL o A 69
AP 69 R 25 AL (B 7T ) PO RS AR B AL B0 EF

KEBIR AP HRURAR G h ik M A MR LR A R E e S P T rR R R m R A e

Simultaneous Determination of Contents of 8 Components in Eucommia ulmoides Leaves by HPLC

ZHANG Liuji"*,LI Ning', TU Wangian’,LI Xiangyang’, WANG Changhua’',SHAO Zhanbo'(1. College of Pharmacy,
Henan University of TCM, Zhengzhou 450008, China; 2. Henan Academy of TCM, Zhengzhou 450003, China;
3. Henan Institute for Food and Drug Control, Zhengzhou 450018, China; 4. Lingbao Dehui Eco-technological
Co., Ltd., Henan Lingbao 472500, China)

ABSTRACT OBJECTIVE: To establish content determination method for simultaneously determining aucubin, geniposidic acid,
catechin, chlorogenic acid, asperuloside, rutin, isoquercitrin and astragalin in Eucommia ulmoides leaves. METHODS : HPLC method
was adopted. The determination was performed on Agilent ZORBAX SB-Cis column with the mobile phase consisted of
acetonitrile-0.1% phosphoric acid(gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 203 nm for
aucubin and catechin, 239 nm for geniposidic acid and asperuloside, 220 nm for chlorogenic acid, 354 nm for rutin and isoquercitrin,
and 266 nm for astragalin. The sample size was 5 pL. RESULTS: The linear range of aucubin, geniposidic acid, catechin,
chlorogenic acid, asperuloside, rutin, isoquercitrin and astragalin were 0.812-6.090 pg(#=0.999 3),0.438-3.285 pg(r=0.999 2),
0.045-0.336 pg(r=0.999 2),0.882-6.615 pg(r=0.999 3),0.097-0.726 pg(r=0.999 1),0.064-0.483 pug(r=0.999 3),0.048-0.360 g
(r=0.999 1) and 0.014-0.108 pg(#=0.999 7) , respectively. RSDs of precision, stability and reproducibility tests were all lower
than 3.5% (n=6). The average recovery rates were 101.60% , 103.06% ,99.77% ,96.93% ,98.17% ,96.75% ,98.97% and 99.60% ,
with RSDs of 1.42% ,2.65% ,2.78% ,2.05% , 2.26% , 0.93% ,2.79% and 3.08% , respectively (n=6). The contents of aucubin,
geniposide, catechin, chlorogenic acid, plantain, rutin, isoquercetin and astragaloside in 12 batches of E. ulmoides leaves from
different collection time and planting varieties were 10.903-17.245, 5.578-7.892, 0.198-0.440, 13.890-19.782, 1.008-1.547,
1.102-2.396, 0.267-0.701, 0.150-0.412 mg/g, respectively. The content fluctuated greatly. The contents of aucubin, geniposide,
catechin, chlorogenic acid, rutin and pinoresinol diglucoside in cortex of E. ulmoides were 0.299, 0.123, 0.580, 0.112, 0.026,
1.961 mg/g, respectively. CONCLUSIONS: The method is simple, reproducible and accurate. It can be used to evaluate the quality
of E. ulmoides leaves. There are obvious differences in composition and content of components in different medicinal parts (cortex,

leaves) of E. ulmoides.

KEYWORDS Eucommia ulmoides leaves; HPLC; Aucubin;
AFERIH R A RHE O H (No.182102310281)

S B S T RS 7 T 20 Ll i i 26 Geniposidic acid; Catechin; Chlorogenic acid; Asperuloside;
FHRRREAM . 1L 0371-66331598, E-mail: z1j6666671@163.com Rutin; Isoquercitrin; Astragalin; Content determination
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F A Sy AL i B A P FE A (Eucommia ulmoides
Oliv.) flF-Hnt Uz T 2015 4 i Hp [ 2 i) (—358) , B
AAMNTE RATE R IIEE, T TS AR Sk HIZ .
R O B B RS AE R 7Y, AR R R EE 54
SUEAN M G FAL AR B . B T AT AR
FI 3 {7 30 5T EE 10 4R DL ] A, o R fe 4
FEAPRE AN Y, 1 o 8 S AE Y PE T AL DL A 225

S AL AT IR A AT RpL R S, Bepit o s, A et
A SR E AR Ak 22 B T2 380G M, A7 SR A A A
B,

FEAf i 3 LAl B S s e R ke
G B S PR RS S A, MERR | S SRR SR
WRIEW, LRI R T it i s = e
SE VIR AT M SCHERARIE , 5T e T IR Bk S
S5 PR B s 28 140 A ORI, s Je R T
3 L E T AR A ARy i ke B R AR A 4 S, Bk
WHEA T RE S DR AL A K I (TGF-B1) 755 A ALIR
A (LX-2) Ak S AR AL o il o3 1 2Rk , DT S114T
JHEF AR AR I 7 T S5 B2 B 43 AT e 46 248 B o
BAS BTG FE B B, R DU B A
oo Jirt 2 4 B WO LA A i 1) 410 1R RN B AR AR VR T T
2015 AP g H 27 3 ) (—3%) okt i 301 iz A e
PR A DU E 00 H |, 25 RE R 2 ) R A AL Ak % Jee v
BT, TRV R 55 25 S it v A ELAT 2 39 T P
g1, A5 R FH s ROR AR 335 (HPLC) ¥ RN 2 1A
(IR i D A e ok i SR R AR L LAS
R BRFIR BT N T R R S A 8 R
AR GRS 7 Lo 0 B i, BT S A i PE AL
bt B RS 2 KA

1 ##l
1.1 {488

Waters 2695 U = 240 AH €415 , e & 2996 #Y —
EHEY R IN 2S AR AS . Empower 1T €638 T 4E 0 (€
Waters 2 7 ) ; LIBROR-160DPT % J7 43 22 — K- ( H A
By ) s AE240 BT 43 22— RAF-(Giii -1 Mettler To-
ledo 2 ] ) s HH-S6 1 H AV i /K ¥4 (Jb 5t v %Ik AY
A FRAFED .

1.2 #R5RA

Bk o 3 B 6 R, (52 111761-200601,
it >98% ) e VA RN BR i (5 111828-201604,
T >97.4% ) LR F T B (k5 110877-201604,
i >99.2% ) AN A BE R 2 OB X R (S
111537-201706, & 5 : >91.7% ) 34 Jy & il 5 FH %k B
i, T R B 2 RS E A B s SRR (it 5. 2772, 4l
4. =98.0% ) FEMFAT (HL45-: 4883, 4l : =98.0% )

O
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T (55718, 4l . =98.0% ) . Tt Kz 11 (415 : 5650,
G =98.0% ) Bt (A5 : 3975, 4l : =98.0% )
B B R HEA YRGB A | HEE O A A
Tl , A R o b ol , K R AlK
1.3 4t

AN TR FfRE & A B4 L At R P (R )l R 52 9 R
AR AT B Al B, 57 Hb 24 T g 44 R 52 T AR BT
FURFEHD (PR 1) , G g 44 B 25 BIF 5% e &1 75 BF
9% 5138 5 43 ) R R AR R P A A (E. ulmoides Oliv.) 1Y
TR RO TR B, SEUERRAS AT R 4 Hh B 2 o
S REATE =

x1 HMKREER

Tab 1 Source information of samples

Figs il B FERY Ay
001 £ i 2018.05.12 201805001
002 g i 20180521 201805006
003 g i 2018.05.30 201805010
004 i35 s 2018.05.12 201805002
005 i35 i 20180521 201805007
006 i35 T 2018.05.30 201805011
007 ef s i 2018.05.12 201805003
008 Efh15 s 2018.05.21 201805008
009 5 i 20180530 201805012
010 fefhs 5 I 2018.05.12 201805004
011 iefps s i 20180521 201805009
012 b5 I 2018.05.30 201805013
03 £ i3 2018.05.12 201803005

2 AEELER
2.1 AiEEH

{6, 754): : Agilent ZORBAX SB-C 5(250 mm=4.6 mm,
5 um) ; WENAH : 2015 (A)-0.1% BRI (B) , 16 25 e i
(0~7 min, 5% A; 7~9 min, 5% A—8% A; 9~28 min,
8% A3 28~30 min, 8% A—20% A ; 30~42 min, 20% A ;
42~43 min, 20% A—50% A ; 43~63 min, 50% A ; 63~
64 min,50% A—5%A) ; it : 1.0 mL/min; £ : 35 C5
A6 DU 4+ 203 nm (A 3B 4, 0~9.5 min; JLAS &,
19.5~21 min) .239 nm (5 JE ¥ 1712 , 9.5~19.5 min; %
- E Y, 25.0~32.5 min) | 220 nm ( %% JiU R , 21~25.0
min) 227 nm (FAREE A A BT, 32.5~34.5 min) 354
nm (5 ] SR A, 34.5~39.5 min) L 266 nm ( 48 = 3
1F,39.5~60 min) ; HEFER 5 pl.
22 BRHEE
2.2.1 IREXRGHEW RSB PRI I e
TR LA R SRR EM R T R g =
B AR RE A1 B, T R R i P A O
T G R A3 BT R R 4 i) Ry 406,219 ,22.4 441
48.4.32.2.24.0.7.2 pg/mL AYTR A X BRI, BIAS .
2.2.2  FRAPHEES AR U2 AR R (i =5
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i, FRD 2L g WSS PR, B HZE =MD R %A
50% FE 25 mL, FRE i, AR AT 38 30 min, Y% J5 5
UFRE o i, FH 50 9% HY R 980K i o o, 650, T8
HERUEW, E15 .
2.2.3 MR BT 25 29 2 g, BTRE,
KB pRaE , B HZE A, A =& e 50 mL, fin#h
I 1 hg B2, 45 2 = S Be 5 & RIIE AR PR B T —
FI A, i S 50 mL, B8 B, AR EL 1 b, e,
FH B D 2 D80 0 B o 5 B, R 2% W B2 DB ik 25 mL, 7K
W2 T, ikt DL s i 2 25 22 5 mL, #8257, RIS
2.3 RGE ARG

A3 R B4 2,27 JT IS Xof HEL et Y R R A T TR A1
L IR LAH BN ZS X R 2. 1 00 il 2k A e
FE LSRG, W 1. R LA RS AR T Ak
T e AT ER LSS R (SRR R B T
SR RS R0t 40 AT, e B i 3 000,25
FIV RITC T () .

0.80
0.60
2 040

0.20

0 5 10 15 20 25 30 35 40 45 50 55 60
¢, min
ARG B SR
0.80
0.60
2 0.40

0.20

T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60
f,min
BT A (kA 7
0.80
0.60

jo]
= 0.40

0.20

0 5 10 15 20 2 30 35 40 45 50 55 60
t, min
C At A VA TR
T LAY 5 2. 502 PAPIR : 3 LA A s 4. 40 50HR 5 5. ZE N RETT
6 KA AT 75 T s 8 S 47 5 9. 58 R AT
Note: 1. aucubin; 2. geniposidic acid; 3. catechin; 4. chlorogenic ac-
id; 5. asperuloside; 6. pinoresinol diglucoside; 7. rutin; 8. isoquercitrin;

9. astragalin
1 SREEERIEE
Fig1 HPLC chromatograms
24 HMEXRER
R IRC2.2.17 T AR A 0 R 7 2 . 4.6.8
10,15 pL, #“2.17 W0 T @ 3% 5 R 2R 23 B7 L 10 s 04 1T
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L DA R DU B 23 A B (o, pg) o A b (DG TRTRRL ()
PN AEBR AT Sk [T 45 [ U3 5 B A2 i 1 DL 3%
20 BRI, AR I o AR IO B 1 AR i T A e
KERLF .
®2 HEFFEMEMEERE
Tab 2 Regression equation and linear range
193 Ry B, pg r

B y=636% 104813 x 10° 0.812~6.090 09993
HRTHR y=140%10°+1.79x 10° 0.438~3.285 09992
5% y=170x 107v+1 47 % 10° 0.045~0336 0.9992
I y=227x 10°+490 X 10° 0.882~6.615 09993
I y=101x 10%—=110x 10° 0.097~0.726 09991
BT y=206% 104227 x 10¢ 0.064~0483 09993
SRS y=3.00x 1054336 X 10° 0.048~0360 09991
3 4l y=331x 109121 x10° 0.014~0.108 09997

2.5 BEEEXE

BORE ARt 250 (FE Sl 4 5 : 001) R K& 1 g, 4%
“2.2.27 WU R kil g A T, PR 2. T B g%
PFIELLHERE 6 UK, DR ikl . 255, BRI T e
AR LA R SRR N EAT TS A R
2 AT I TR AL RSD 4393l o4 0.65% . 0.47% . 2.13%
0.60% .0.89% .0.90% .1.16% .2.90% (n=6) , ZZ WL %
KR R AT
2.6 FEEMIXIE

BOM: ARt 250 (FE S 5 : 001) By K2 1 g, %
“2.2.27 WU N kA A R I W, A B T A S A S IR
FCE 0.2.4.6.8.10 hEF, #4217 5T (a3 S5 A
FE G, 250 Bk T e R LSS
B OBRDAIR RN BT T SRR T RS s g I i
T RSD 4314 0.65% .0.47% .2.13% .0.60% .0.89% .
0.90% .1.16% .2.90% (n=6) , RS ER TEET
JilHE 10 h NERE T R AT
2.7 BEEMAE

BUFE 250 (FESL 405 - 00D K3 R4 1 g, F47 6
0y REBEFRAE , He2.2.27 IR 7 vkl A s S T, P
“2.17 I GE AR RE I A | T SRl T R R MR
TFEAE A S G55 MR T e R L LSS
B OBRAIR M BT T SR TR S e T A
By R 11.32.6.45.0.25.13.90.,1.35.2.35.,0.45
0.12 mg/g, RSD 43> %2/ 1.05% .1.59% .1.59% .0.87% .
3.44% 1.43% .2.04% .3.15% (n=6) , ZWI A y i EHE
PERAT
2.8 INEEEIRIKL

B i B AL AR 25 04 (CRE i 5 001) B R 24
0.5 g, A7 6 03 AFEFRAE , 43 IR 56 0 AT X B
W (L 509% PR s 7], 42 2.2. 17 0 F 7 B e 1 ok i
W BUJE TR LA R SRR MR T
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S W Rz RIS 2 BT I U o R B ) )l 518.6.,310.4
14.7.560.6.55.6 . 121.6.22.6 8.4 pg/mL AR5 W) 10
mL 1 509% HI B 15 mL, 4% “2.2.27 300K J7 vk il 45 A [
WA S VA T, PR 2.1 T 0 3 R PR UERE I E i 5%
EIApACIS =N LA E & e e
x3 MEEKRREER(n=6)
Tab 3 Results of recovery tests(n==6)
WA CHERARme MARmg WEEmg FICE%  THEIE% RSD%

et 6.253 5.186 11555 10224 101.60 142
6.287 5.186 11.645 103.32
6.296 5.186 11560 101,50
6272 5.186 11405 98.98
6270 5186 11,560 102,01
6.285 5.186 11550 101.52
FRTAR 3.540 3.104 6.590 98.26 103.06 265
3559 3104 6.79 104.09
3564 3104 6815 104.74
3551 3.104 6.695 101.29
3550 3.104 6.805 104.86
3558 3104 6.820 105.09
WkE 0.130 0.147 0270 9504 99.77 278
0.130 0.147 0275 98.64
0.130 0.147 0280 102,04
0.130 0.147 0.280 102,04
0.130 0.147 0.280 102.04
0.130 0.147 0275 98.64
SRR 7659 5.606 13.160 98.13 96.93 205
7701 5.606 12970 93.99
7712 5.606 13.120 947
7683 5.606 13.035 9547
7680 5.606 13.185 9820
7.698 5.606 13.265 9930
e R 0.760 0556 1290 953 98.17 226
0765 0556 1,305 97.12
0766 0556 1320 99,64
0.763 0556 1325 101.08
0762 0556 1315 99.46
0.764 0556 1,300 96.40
AT 1321 1.116 2415 98.03 96.75 093
1328 1116 2405 96.51
1330 1.116 2395 95.43
1325 1.116 2400 9633
1325 1116 2405 96.77
1328 1116 2415 9740
St 0257 0.226 0480 9867 0897 7
0258 0.226 0485 100.44
0259 0.226 0475 95.58
0258 0.226 0475 96.02
0258 0226 0485 100.44
0258 0226 0490 10265
St 0.083 0.084 0.170 103.57 99.60 3.08
0.083 0.084 0.165 97.62
0083 0.084 0.165 9762
0.083 0.084 0.165 9762
0.083 0.084 0.170 103.57
0.083 0.084 0.165 97.62

2.9 M-S ENE
B AR A A 256 Ry R 29 0.5 g, A7 34y, #%

- 3386 - China Pharmacv 2019 Vol. 30 No. 24

“2.2.2" TR 5 v A A SR T, 2.1 I g Ak
PRI E | 0 SR T O A MR TR & R DU 23 1
T AR AR 4.
R4 HAMAMEREEMNELR (n=3,mg/g)
Tab 4 Results of content determination of E. ulmoides
leaves(n=3, mg/g)
Py WP SRR OURR SR OEMER ST R Fodl

001 11340 6420 0235 13890 1379 239% 0466  0.150
002 11.190 6.841 0316 15670 1224 202 0701  0.195
003 11.530 6.859 0356 16785 1354 2330 0500  0.I88
004 15.903 7154 0198 15009 1466 1204 0267  0.164
005 17.100 7.805 0203 16828 1500 L1102 0298  0.I88
006 17.245 7.892 0286 17236 1547 LI186 0294 0197
007 10.903 5578 0251 17177 1135 L7570 0365 0222
008 11.100 6.190 0284 17488 1282 1903 0512 0235
009 11.245 5.895 0293 18210 1378 2005 0534 0240
010 13.697 7.007 0419 18802 1008 1447 0324 0336
011 14.886 6.964 0376 19400 1347 1550 0569 0375
012 15.000 6.955 0440 19782 1506 L1788 0471 0412

2.10 #MMEESENE

AL il B 25 4 FE S (RE S 4R %5 : 013) 29 2 g, 4%
“2.2.3"WU T Jr kil s B VA, PR 2.1 T % 2%
PRI AE 10 SRl T B H A MR IR TR A RE DU 53 1
it SRR BT e TR LR R Ak
TR T B T R A T A 4 R 0.299
0.123.0.580.0.112.0.026 ,1.961 mg/g; ZEMFHEFF T .
SR 2RISR < T R B I R R, R A HERA
TE
3 itig
3.1 MEISFRE S HITE

S BESCHRIRE ™, A B 5 Hi 0 23 501 AR S 38
FUETAF IR SRR T LR VR EAT S
TR IT MER SRR LR AR ik
iR 5T A SRR A A WE T AE 15 A s R Ae bR, Xt
FEAf I R R AT S . SRR BT R
T AR AT nERR A R R R R LS
My LA ZRAE TR A i A, AR AR Y A U 43
ANBRAR, JOVE I L i, DRt e s A e S
T BRI R RIR T LR R S
B EE DA 8N L AL A (85 I S A
3.2 mBNEMIERE

AT 2H 55 5 SR A 1-0.1 % W R K VAR . 25 -7K
I NE-0.4% BEIRK S R S M A RGN TH LR . 45
R, FHRE-0.19% B R /K VS TRDR LB, PRI Bk i 2 1 ok
P B 381 5 R IS i e ) B R 2% s B - K R
)5, ok R RREA H R B A , TEACH i AR 55 U
S AH pH (W] W Sk 2t i e i) 0 2 BE A R IS . &
1 S R B VRS [ AR e, e e T A SCIER
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1437 Sh AR 2R 8 FRG B DR M IS IR0 R o 3% I s AR 2%
T, 8RR A 43 A AT LA KT FR , 15 AH A1 A (i vl 1k
FEER A B W OR T 0N E 1 & M A 1
33 #WiXmBnkElEAEEE

FEREA TR A T TR 4 B, S 5 AN TRl il 4 vk xt
RIS A S S A TR L IO A R R A
ity [R5 FH 2015 4F e e 1 25 30 (—35) i i (2 )
ARt i 0T R v A A DG 1 AT A A R
o BRI RS R 24 TR LA it 2R P A A4t 1
VS WRT VR A% e L i 25 s o0 1 1 25 R A — 3
2 R R B2 ) T T A S T VB 2% TR T R A
5B RE S5 P LA B e [l S 0, A T 2, Ho 28K
R 5 AR AT I5UR 57k R 50 9% WY P 1 2%,
PR PR, HL 8 AN A3 el A A AR
YER B A B A0T O 5 2 e — 35 I ) 4 At A
LSEWTIEaST 8
4 LEiE

2015 AF R rr [ 2 8 ) (350 Hpk A 35 9 5 o
DE AL LA SR R A AR b, AR 58 37 1 AT [ Ap At
b sk AT e R LR R VR R N
FAF AT S 5 AR 8 IR G S RN
RIS N S R HPLC Ve, 45 R, &4k
FEPRIEAE S b SRR 1) B S A4 A 25 BUE ; PIr ST 1
S AIAN ) L3 ) B L DU 5 YA B MR B MR R
JE R, n] g BB A A A R R vk
FERl o (AASHF ST AR B 2 PR, AR [R) SR A Bt A] AN [ R
At RN AL AT rh b 3R 8 B o3 it s, R 2
A SR SR SR AL I ] (4 25 54 06 A Rr e £
BESRIEAT HUESRF T IR0 . SO, ASBIF 58 X6 ] — SR R A
FEARCEZ) AT T Sl g, & BUAE A je rhbs g e — %
ST 2 T =T W L o LY M S N i A
5 JE AR o W B B AL A Rz SR A AR AS
[) 2 FSANE (B2 ) v A s 2 A B % S A7 A I S 1Y) 25
S, AT AR R ) 25 S A e L2 AR LI R
RO A A TS e i — R
S 23k
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