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[Abstract] Objective: To establish a quantitative analysis multi-components by single marker method
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(QAMS) for five main components (aucubin, geniposidic acid, chlorogenic acid, asperuloside and rutin) in
Eucommiae Folium, to verify its feasibility and applicability in the determination of Eucommiae Folium, so as
to provide a scientific basis for the development of quality standard of this herb. Method: High performance
liquid chromatography was performed on a Welch Boltmatetm™ C,; column (4.6 mmx100 mm, 2.7 pm) with
methanol (A)-0.2% phosphoric acid aqueous solution (B) as the mobile phase for gradient elution (0-8 min,
3%A; 8-10 min, 3%-11%A; 10-26 min, 11%A; 26-27 min, 11%-25%A; 27-60 min, 25%-32%A) , the
column temperature was set at 30 °C, the flow rate was 0.6 mL-min", the detection wavelengths were at 210 nm
and 254 nm. Chlorogenic acid was used as an internal reference to establish the relative correction factors (f)
between it and the other four components, and the contents of the five components in 14 batches of Eucommiae
Folium were determined by QAMS and external standard method (ESM ), respectively. Result: The f values of
chlorogenic acid to aucubin, geniposidic acid, asperuloside and rutin were 3.13, 1.45, 2.64 and 0.56,
respectively. Repeatability was good under different experimental conditions, relative standard deviation (RSD)
was <5.0%. The contents of aucubin, geniposidic acid, chlorogenic acid, asperuloside and rutin in 14 batches of
Eucommiae Folium were 1.340-28.975, 0.252-36.086, 10.016-27.443, 1.396-8.646, 0.533-1.766 mg-g",
respectively. There were no significant difference between content results of QAMS and that of ESM (RSD<
5.0%). Conclusion: QAMS established with chlorogenic acid as the internal reference can be used to determine
the contents of five components in Eucommiae Folium, and this method is simple and accurate. After
comprehensive evaluation, the quality standard of Eucommiae Folium in subsequent editions of Chinese
Pharmacopoeia is suggested that three main active components, chlorogenic acid, aucubin and geniposidic
acid, are selected as quality markers, and their content limits are recommended not less than 1.5%, 1.0% and
1.0%, respectively. This quality standard draft can avoid the potential quality risk due to poor specificity and low
content limit of the index component ( chlorogenic acid) in the previous editions of Chinese Pharmacopoeia.
[Keywords] FEucommiae Folium; quantitative analysis multi-components by single marker method

(QAMS); aucubin; geniposidic acid; chlorogenic acid; relative correction factor; quality standard

R 50 24 0k 22 Bz R (2 B PR, Ry A A
FBHRL PR Z AR R0 TR, R IR E R 0 EE =4 F
WAL B TR AR R ) BE o s, HAE
Sk Fk R A A I R I A A B R R L R Y R
W R R AR A (E Ah 8 HL A U 25 R R (g 40 {H
RA WA SR B 20 B 5T R, AL
b 5 KL i i B Ak 2 B oy B 25 BRAE I S A A
L0, & P00 Tk 2 T R 2 R B R LA
BAHPE T Prafb BieEe Bl R R bt
S SFAE T v G R S el A et e S O A
oy — B R U PUR R SR R B
A BRI B AT M BB RUE B R A 3
T 5 50 2 3% 2 S A YT s 3t JE P R ok ok 3 380
5 R0 Tk G 28 1 43 LA TR IDE R AP S P 5 o T 4
B 28 B o HLA B RS A S . 2005 4R
FE A BT A 2005 4F P A A R Ak 0 E 24
) CLAR W FRC [ 25 30)) |, 9F T 2019 4F 11 7 #471
Sk 245 5 T ) 9 1 3 A

FEAR I 2005 4F R E 2 oy i dk DAk

AR E — B R AR LR M S R R AT D T
0.08% F B BE SR F il o SR, 8 117 S5 R A & 1, Z A
P ME LA 2804 i A Ap i 5 N 7 B i R, O AR IR
1Z 245 M PR 25 1 A 0k A D B IR AIE 98
AR B0 EE A b ) B2 A B T AR
A 2 OR BT 2R 2 B A T 2 T R 2K L B
FAE Ly LB R Ak I e o R o
3805 5N 0.33%~1.64% . 0.36%~4.94% F1 0.09%~
1.85%" "> 3 H: At 412 38 Al 2 UF 52 3% 26 5 43 76 A A i v
Fa R E T HRCAR P ASAUEZ M R B E Rk
G 256 P R W 3 ik o it A 3 2 B AR e A R G )
RS T 70 JORE R AR i A R R R, T R B
AN LA o PR A A A R S e A A3 R AT T AR
il M DL UE AL R g BT AR e R . B, BL Y
SR 53 B R B8 A, A8 BB A S L L b i P A R
AIE B 0T S B o, X TR L B R R OO

— M £ P73 (QAMS) F 2006 4 i £ 5 R 5%
BB T A 1A X R BT S 2 R 4y
] 20 W 7€, i 46 g b 38 A1 25 0 A DU B AR, g ke T

. 11 .



5529 55 2 ] HEXBAFZRS Vol. 29, No. 2
202341 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2023

Xt B o A FRDUE AN SOUE DA 3R A A ) e oy
Hh 2 bF T A DA PR B R A3 ) 22 4R bR A3 1 R
Jr PRI T HE Y vk, AR 2010 AR R b E 24
B R B URMCER T B 2 b B BN E T bR AR
%7 IE N S bR A =T Rk #2020 47
MR R 2580, PE S AR 2 O E G E R ER
W TR S5 3R T QAMS HE AT 22 48 AR B4 1 B R i
FEN S AR BIE S AR 4 1 0 BT AL A Ak 2 Ao 1 S Ak
e OBk o B L R O R L S IR R L 4
SRS I E (=R 719 17 = VAl N L A o TS
JE 1 QAMS, I X 1% 24 B4 1 5 &t 14T 43 A AP AR
ol R U N ES P ] VI R Y | R o 7L
B, I Sy L AH G f B ™ i 04 9T 4 o B AR T 45 1Y
Jo AR O 46 .

1 ##

LC-20A B /& RO AR (4 35 AL ( H A B A A
U3000 Y =5 28 ik AR €035 A [ 38 3R C /R B (h D)
FBRAF ], €2695 % = &40 A 0% 1 (35 =R FE i
A L XS206 AL 1/10 J7 L R F[ 38 2 AT R 22
P (b ) A BR A ) ], HC-2518 1 55 3 25 .0 ML (22 8
R R AR A BR A A .

Mk it 3 850 5 e O R L SRR | G R
PETOF R O ER B 2 A MR A R A | L S
43 9 T-01611807010 . J-015-170504 , L-007-190829
C-077-180906 . L-00102003024 , 4l & 4 ¥ Ky >98% .
99.3% .>98% .>98% .>98% ) , K Ay Ik Wy Iy i 5 /K, Y

S8 S9 S10
B1 4fthmtERRE
Fig. 1 Photographs of 14 batches of Eucommiae Folium
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Table 1 Sample information of Eucommiae Folium
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Table 2 Investigation of linearity in determination of index components in Eucommiae Folium
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Table 3  Relative correction factors of four components in

Eucommiae Folium calculated by multi-point correction method

HERE /WL Jeamu Jeacea Jeams Jearu
1 3.105 1.420 2.579 0.560
2 3.145 1.441 2.619 0.561
3 3.136 1.459 2.673 0.569
4 3.144 1.475 2.678 0.564
5 3.142 1.476 2.674 0.561

1 : CALGR R R s AU BE I B 8 ; GPA. 3 JE - H IR ; AS. 3
TRU T (R4MESH)

F4 RIEETEOEMSH B 4P S HENKRERTF
Table 4  Relative correction factors of four components in

Eucommiae Folium calculated by slope method

i [ CA AU GPA AS RU
% 17943 567.57 1221.80 674.82 3 177.40
Lo - 3.16 1.47 2.66 0.56
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Table 5 Effect of different instruments, flow rates and column
temperatures on relative retention time of index components in

Eucommiae Folium

Eﬁ ﬂrﬂ EI %i %S%& tCA ‘AU [CA/GPA tCA/AS ZCA/RU
XA LC-20A 0319  0.730 1.125  2.124
U3000 0.344  0.689  1.130  2.322

2695 0335  0.694  1.112  2.339

Wk /mL-min" 0.5 0.324  0.724 1.116  2.103
0.6 0311 0730  1.120  2.136

0.7 0300  0.735  1.131  2.243

He i /oC 25 0.329  0.703  1.104  2.100
30 0311 0730  1.120  2.136

35 0.301  0.720  1.133  2.140
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Table 6 Contents of five components in Eucommiae Folium determined by ESM and QAMS
e 2R R L7 LR IRCR U T H R BN T
gﬁg ESM ESM  QAMS ESM  QAMS ESM  QAMS ESM  QAMS

/mg-g'  /mg-g'  /mg-g’ /fmg-g"'  /mg-g’ /fmg-g"'  /mg-g’ /mg-g'  /mg-g’

S1 16.796 6.938 7.175 3.42 7.506 7.558 0.69 1.897 1.896 -0.05 1.076 1.064 -1.12
S2 17.461 21.295 21.916 2.92 17.884 17.987 0.58 3.102 3.115 0.42 1.785 1.766 -1.06
S3 18.251 9.871 9.980 1.10 23.160 23.283 0.53 5.699 5.739 0.70 0.876 0.865 -1.26
S4 19.487 13.965 14.376 2.94 23.229 23.340 0.48 5.824 5.863 0.67 0.942 0.930 -1.27
S5 15.429 2.901 2.992 3.14 0.975 0.997 2.26 1.761 1.773 0.68 1.394 1.377 -1.22
S6 15.688 1.297 1.340 3.32 0.247 0.252 2.02 1.410 1.417 0.50 1.370 1.354 -1.17
S7 14.109 2.149 2.220 3.30 0.253 0.255 0.79 1.388 1.396 0.58 1.365 1.350 -1.10
S8 10.016 12.444 12.604 1.29 13.516 13.728 1.57 1.518 1.538 1.32 0.529 0.533 0.76
S9 20.890 21.639 21.797 0.73 24.826 24.690 -0.55 5.263 5.226 -0.70 0.823 0.836 1.58
S10 22.865 27.295 27.379 0.31 19.402 19.286 -0.60 7.724 7.677 -0.61 1.079 1.096 1.58
S11 27.443 18.785 18.800 0.08 25.311 25.123 -0.74 8.708 8.646 -0.71 1.321 1.342 1.59
S12 20.927 28.955 28.975 0.07 28.483 28.325 -0.55 7.900 7.857 -0.54 1.123 1.142 1.69
S13 23.301 27.277 27.520 0.89 36.324 36.086 -0.66 7.552 7.504 -0.64 1.017 1.033 1.57
S14 12.780 23.811 24.153 1.44 10.999 11.004 0.05 4.146 4.134 -0.29 0.766 0.781 1.96
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Table 7 Correlation analysis of contents of five components in

Eucommiae Folium
Wix BErt T e IR SRR AR AT
BEHE I 1.000

ST 0.515Y 1.000

o 5 R 0.694% 0.790% 1.000

BT 0.859” 07612  0.858%  1.000
BT 0.241 -0.162 -0.246  -0.100  1.000

" P<0.05,2P<0.01
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I (9.980~28.975 mg-g") \HJE TR (19.286~
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P o U IR R 7S AL i 22 R A —E 22
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XA o DAE Al PEAR B AS ] DKL fif i 4B
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Cluster analysis of contents of five components in

Eucommiae Folium measured by QAMS
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25 Ty R 2 R B I 2, 45 LA ) SR R RO R AN ]
R FH B A T 125 3 4% B 43 140 1 Tk B3 E Y A
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237.237.238.254 nm; %F Fb AN [A] I KR B 3% A
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B RS I 30 1 3 B 210 nm EAT KR IR . S T AR B £
B 4 HRC i, T g X 4 MRS ) ORE IR L R Y
2B USR] BE AT 25 58, 53 ) 25 4% T A ) 4 BT R
(T B . 50% L .50% BB ) CRHR HE (1:25 F1
1:50) 42 B o7 =0 (] 3 e 5 ) KA ) 8 7 I J]
(15.30.45 min) X 5 BB 53 £ B 48 51 00 52 ey , 245
K BLLL 50 F% 1t 50% HY R A 550, 8 75 42 B30 min
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VA g T B0 R B X 4 9 80 1 S ) 5 R O IR
P -0.2% W 2 7K 1 W AR Sy T 20 R AR B2 Ok DG B, L8
i W U TR Ky 1 SE A
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2 J R 5 0k i AT L e AT R L R
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Fig. 3 Normal distribution frequency of chlorogenic acid, aucubin and geniposidic acid contents in Eucommiae Folium
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