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Abstract This study investigated the protective effect of the aqueous extract of
Bucommia ulmoides leaves (AEEL) against high glucose-induced human colon
epithelial HT-29 cells. The 2,2'-azino-bis (3-ethyl benzothiazoline-6-sulfonic acid)
(ABTS), 1,1-diphenyl-2-picrylhydrazy (DPPH) radical scavenging activities, ferric
reducing/antioxidant power (FRAP), and malondialdehyde (MDA) analyses indicated
that AEEL had significant antioxidant activities. The 3-(4,5-dimethylthiazol-2-y])-
2,5-diphenyltetrazolium bromide (MTT) assay showed that AEEL increased cell
viability against high glucose-, H,O,-, and lipopolysaccharide (LPS)-induced
cytotoxicity in HT-29 cells. Also, the 2'-7'-dichlorodihydrofluorescein diacetate
(DCF-DA) assay indicated that AEEL decreased intracellular reactive oxygen species
(ROS) against high glucose-, H,0,-, and lipopolysaccharide (LPS)-induced
cytotoxicity in HT-29 cells. AEEL showed inhibitory activities against e-glucosidase
and inhibited the formation of advanced glycation end products (AGEs). AEEL
showed significant positive effects on the viability and titratable acidity of Z.
brevis. The high-performance liquid chromatogram (HPLC) analysis identified
chlorogenic acid and rutin as the major compounds of AEEL. These results
suggested that AEEL has the potential to be used as a functional food source to
suppress blood glucose levels and protect the gut from high glucose-induced
oxidative stress.

Keywords Eucommia ulmoides leaves, antioxidant activity, HT-29 cells, Levilactobacillus
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2. Mz % diH

2.1. M2 & Al

B Ao AREH AR sodium phosphate buffer,
2,2'-azinobis(3-ethyl benzothiazoline-6-sulfonic aci
d)(ABTS), 2,2'-azobis-(2-amidinopropane)-dihydroc
hloride(AAPH), potassium persulfate, 1,1-diphenyl 2-
picrylhydrazyl(DPPH), sodium acetate buffer, HC,
2,4,6-tri(2-pyridyl)-1,3,5-triazine(TPTZ), FeCls, tric
hloroacetic acid, thiobarbituric acid, ascorbic acid,
catechin, tris HCl buffer, acetaldehyde, LPS(Zscheri
chia coli 055;B5), 2-mercaptoethanol, 2’,7’ -dichlor
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ofluorescin diacetate(DCF-DA), 3-(4,5-dimethyl-thi
azol-2-yl)-2,5-diphenyl tetrazolium bromide(MTT),
rosewell park memorial institute(RPMI) 1640, dimet
hyl sulfoxide(DMSO)* Sigma-Aldrich Chemical Co.
(St. Louis, MO, USA)°llA +Jsttt. Man-rogosa-sharp
(MRS) broth, without glucose MRS= Difco(Detroit,
MI, USA)OIA FU435tH 2™, fructo-oligosaccharide:
Wako(Osaka, Japan)ollAl #+4st3ict. 11 9 A& &f
9 AR BHE 14 o9 552 ARSI
2.2 F559 HE

2 Ao AHE 55 92 75 FEL QA YT
S7MlA 40CE g3 AxH ARES 75t mhfistal
o}, o]% A3 01“9“’3}7] Skl U}Jﬂ 55 4 B2 20 g2
S5 1 Lo Fste] 40CoNA 2417 &< &7 97 5
Z3F9] No.2 93X|(Whatman PLC, Kent, UK)Z ol=}5}
k. o3tE FE2ES -5 7](N-N series, Eyela
Co., Tokyo, Japan)& §=sto] FAZX3 & 20T A
Hsto] ARG

2.3. ABTS 2 DPPH 2iC]Zt AAHZHY =X

ABTS &2 2AE4EE 4571 ¢ 1.0 mM AAPH
9} 2.5 mM ABTSE 150 mM NaCle] &31€ 100 mM
sodium phosphate buffer(pH 7.4)° 211 &3t 70T
o] F25xo]| 1587 YA} o]F A4 30=7t
3zt 5 whEold ABTS 89% 0.45 um filterg ©]-8-5}
of ojifstal 24417t 5F WA Hgk & Adof o]8-51%]
th. AlzE ABTS 9¥S 7= 245t 734 nmojlA
FFE gl 0.70+0.027F YR EE e & A o] &
stglom ABTS & A5 Egsto] 37C A 10=7t
HREAIZL 3 734 nmolA EFE(UV-1800, Shimadzu,
Kyoto, Japan)g &35t} 2tz AASES S5l
=4 &, S AAZALE ofd Y] Al o]&-sto] A4bst

11

RN
v

DPPH &tz AA AL S%o17] Yl 80% MeOH
< o]g3to] 0.1 mM DPPH &H#& A|z319ich o]% =
o]x DPPH €94 345t 517 nmolA 4= Fol
1.00+0.027} HE& st SF g+Z %<+ DPPH &9
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I} A EE SR8 & 3087 AollA BRSAIA 517 nmol
A E3B=(UV-1800, Shimadzu)E =434t =4 &
g 2ABEL off9] A o]gsto] AAtsHT

x 100

iz £ATH0) = [1- 1
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A 8= &
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24 F 283 55

A &99E 34sh] A 40 mM HClOl 10 mM
TPTZZ &3iA1A Azt &8, 20 mM FeCls¥t 300
mM sodium acetate buffer(pH 3.6)& Z+ZF A =3t
A7G3t &2 vigsto] 37CoA 1587 ¥-SAIA ferric
ruducing antioxidant power(FRAP) €94& AZ5IA
o}, o]%, Algof A|ZH FRAP &9 23loto] 4204
3087F ¥REAIZL g 593 nmollAl & (UV-1800,
Shmadzu)E &4ttt 34 &, Sdg2 o9 4
o] &5to] A4tstitt.

A LY = Age - Aza=

A 3=

2.5, XEHAMSIE HY 9N 2 FH

AdIirekE A4 oA B4 45 SRt veA
A& A7) 8 459 A institute of cancer
research(ICR) "F-AE AYEE TFYA(Samtako,
Osan, Korea)ZH¥ FUsto] 2(21-23C) ¥ &
(50-55%) 27& fAsto] 12417 ZHA 02 Uit v-g o
A7 SollA Aaet AARE FE5t] ARSI ©]
T, ARSEEICR HH-A9] HE AESto] 2AFA 1089
20 mM tris HCI buffer(pH 7.4)& #7}sto] #2SHA|A
12,000 xg, 15%, 4C 2722 dilEgsto] dojxl A
THS Aol ARESIITE A&, X 23 A5, 10 M
FeSOs ¥ 100 ¢M ascorbic acidE €AU= &3lslo]
37CoA 1A1ZE &<t BESAIF T o]F E3h&-Hol 30%
trichloroacetic acid®} 1% thiobarbituric acidE #7}s}k
of 80T 24204 208 B¢t 7HEe &, A& st
A2 A=lS 532 nmoflA &3 (UV-1800, Shimadzu)

185



Protective effect of Eucommia ulmoides leaves on intestinal epithelial cells

ol
(o
N
(L
fok
®)
Z,
N

20429-M0042, 51Y: 2022. 04.

AATASE A oA T = (1— Az )xwo

Aznz

A F8= #

2.6. & &oME Hfef

HT-29 M Z@HA 2323, Seoul, Korea)= 25 mM
10% AH|ol&@H(fetal bovine serum, FBS), 50 units/mL
HUyAd 2 100 gg/mL AEFEdto]4lo] g% RPMI
1640 i Alo] wigFstdon 37C, 5% CO, 242 FAlst
of Ago] ARE-stAT

2.7. & MOojygE HS 53 X

AR Al BEeZ S5 Hs HT-29 Al
ZE 96-well plated]] 1x10* cells/well =2 EFs}1
24A17F 53t vttt ol ek A A BS §
= 1] Yaf A2 A5t FAHNZACZ vitamin C
£ Aot 3A17F H 50 mM glucoseE A E|oto] 244
Zb &<t HiFstSiTh. HyOx00 et 4 M2 B Biks
BH7] A3 Az A 7St FHHRFCRE vitamin CE A
2ot H AL 24417 8BS 5 200 M H,0.5 A kAL 34]
Zb igotgint. 3t LPSoll it 4 AuAz e ans
B7] 98 A7} FAUHZRTE fructooligosaccharide(FOS)
A & 3027 viFskaL 1 pg/mLe] LPSE A3t F 24
A7t S Bttt o]F MTT A2k Aste] 37T
Al 3AIZE BiGAIR T HlEAS AAT F, 2 wello
DMSOE 100 pL A& 35t microplate reader(Epoch 2,
BioTek Instruments Inc., Winooski, VT, USA)E ©]-&3
o] 570 nm(determination wave)?} 655 nm(reference
wave)olAl FFEE SHoIT. S8 F, AE 282

o9l 412 o]g3tol ASHIHMoon 5, 2022).
HE BEEO) =
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2.8 & HOME L Ast AEZA

UM E W ASAERAS A5 Y8 HT-29
M ZE black 96-well plateo] 1x10% cells/well ZE&
0L 24A17F BoF Hi SR F AR FURLCE
vitamin C ¥ FOSE 717} A5t o]F 37t Hljef
%o 50 mM glucoseE A5kl 24A|17t &<t F71 viF
SHATE. H0,9] 735, 24417F vt & 200 M H.0.5
3AIZE woFetct. Egt, LPSY] A9 3087t viget H 1
pg/mL LPSE A2 & 24A17F #jgstlet. o]< 50 uM
DCF-DA AJ2k& A zfoto] 5087t BEEAIZ] F, fluorometer
(Infinite F200, TECAN, Mannedorf, Switzerland)< ©]
83} 485 nm(excitation wave) ¥ 535 nm(emission
wave)2] IO 2 FYLLE FF5IH. S &, &4 A

4% A4 oA BHL ol AL olgstol Austec
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2.9. Levilactobacillus brevis z Hf%f

L. brevis KCTC 3498334 5ad+H BEALA
H, Jeongeup, Korea)x= MRS A} R]of] =sto] A
H 9 F2YE MRS AAEfA] o] HF3te] 37T A 48
AlZE EjFet F ARESEITH

2.10. Y=+

3

HIAME FE

Tt S A8 ¢ FAS 13,000 xgo= A4
28 3, pellet& 0.85% NaCl €902 FEAZL o|F
microplate reader(Epoch 2, BioTek Instruments Inc.)
£ 0]83519 660 nmOlA 0.29] SF= Fo] Yo EE 3
Aottt L. brevis®] AEFAL glucose”t §l= MRS o
AR o] A=t FHRTE 22 2%((w/v) H7Fetlar
7] #F5 1%(W/v)7F HEF ZFEsto] 37CA 484
7 5%t wigst Zg5kdnh o] %, & i Al 04
Ztoz 319 0, 4, 8, 12, 24, 48A17+9] wiFAE 0.85%
NaCl o= A5 Aste] gaajA|o] 0.1 mL4 =%

tlo %a
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Ao g AAiks)
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ax fx0.009
Al=9] & (mL)

a 0.1 N $ASGEES] AH[FH(mL)
£: 0.1 N A EER 9 7}
0.009: SAHA%=(0.1 N $ABIES 1 ml)

AP (ZAKY) = x 100

2.11. a-Glucosidase X E4&

96-well plate®] 0.1 M sodium phosphate buffer
(pH 6.9), Al&2} 0.5 unit/mL e-glucosidaseS X} tj
2 93 1087t ¥-3A1X1 & 3 mM 4-nitrophenyl-e-
D-glucopyranosideZ 7|22 s}o] H7}59tt. o|& 5&
7t ¥r3-A1Z1 & microplate reader(Epoch 2, BioTek
Instruments Inc.)& ©]&59 405 nmollA] =S =
otAtt. &4 &, e-glucosidase A EAL offo] 4]

2 ol&sto] AASIAH.

ASE B Aso

A A, )x 100

a-Glucosidase 9A| (%) = (1

A A& + 34 B3T3
Aso: N& S8 4

Ar: JANE + 34 T4
Aot 3NE FBE 4

2.12. HZGeHME Y& A 2

50 mg/mL BSA®} 0.02% sodium azideE 1:30%2 &
etstod Wil 1.25 M fructose, 0.2 M sodium phosphate
buffer(pH 7.4), AlZE Atz Y1 4. o]F
37COoA 387 §ESAIZ] 3 black 96-well plated] £
3t & fluorometer(Infinite F200, TECAN)E ©]-8-5t]
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360 nm 5% ¢ 9 430 nm B 9] 4§ S0t

Ak 24 5, HEYSIE A4 oA BHL oo AL

o|-gsto] AAtstATt.
HFFFeE A A 240%) =
Flgp— Flg
Fl,—FI,

Fls: AR + 84 ¥3740% %
Flso: N=E 34T &

Flg: 3NE + 84 FLBE 3
Flo: A& ¥33= 3

x 100

2.13. 245 YHE 2070 24

Al&E 50% MeOHOll -&3AIX1 & 0.45 pm filters ©-&
3l oj¥fsto] 4% WA= okE 139 (high performance
liquid chromatography, Ultramate 3000 series,
Dionex, Sunnyvale, CA, USA)E o]&s}o] EA319tt.
AHL YMC-Triart C18(250%4.6 mm, 5 gm, YMC
Korea, Seongnam, Korea)s °©]-&3t% 1l o)A 0.1%
formic acid’} 3= 254(A), 0.1% formic acid’} =g
= acetonitrile(B)] ZAH|E 0-100%(0-35 min), 100%
(35-40 min), 100-0%(40-48 min)Z ¥ 4887+ 24319
o AR FAFE 20 oL, F45-2 1 mL/minl & 132
™ 260 nm9 UV 3PS diode array detector(DAD,
Ultimate 3000 rapid seperation diode array detector,
Dionex)& ©l-&ste] ZA5I3tt. o, AZE g thgt
UV 2" EZHE HA5FL chlorogenic acid ¥ ruting
HEEEEE oto] UV AHERD Hlisto] fAMS S ot
skoith. AEd A 249 A7 245 A 2eE
AE IA sl4sto] Alge}t T2 o s 2 o

filo
Eha
1%
ol
38

om BAE #EEAY 7t 5= ARMELY peak?
HA ol it HFTAES Aokl A i) s=g <l
Skl

2.14. &4 24
TE AR Hatgtol Higt 794 HSS SAS(statiscal
analysis system, SAS institute Inc., Cray, NC, USA)&

o]-8-5to] EAREA(analysis of variance)& AA|ot0H,

187



Protective effect of Eucommia ulmoides leaves on intestinal epithelial cells

Duncan® =99 4
test 22 7+ A7 719 FOAE 5% FF

3. A3} o JxE
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2,000
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Oz 2784 274 Ao ARELY] 2,000 pg/mL %
oA 57.67%2] BAdE YERHAT ICsh 1,689.63 pg/mL
% YEY AEELC] DPPH =tz 47 &/ H|s ABTS
2z &7 &40l 4T RISt THFig. 1(A), (B).
E3 Lee®t Lee(2021)9] AolA +3H F53 22 oF
£ AEQl 55 & 3559 ABTS ¥ DPPH vz &4
49 1C50(2,660.1 ng/mL; 3,274.7 pg/mL)ETH AEEL
o] OJ\—EQ-_Q_ E}o]s}a}q— i‘__;] j].OJEﬂ zxq 7337,]—% AEEL-Q]
2,000 pg/mL BEolA 1.412] d SPdF S 7Ix= Ao
2 Ueha AdaiskE A4 A 84 574 AdolAe

(B)
100
Aqueous extract of Eucommia ulmoides leaves
= IC,, = 1,689.63 ng/mL
2 8o a
2 ]
b
©
=
£ 60t b
=
=
o
-
o
(7} 40 +
]
2
o
o
-
E 20 - d
7
o
5 . %
. 7/
Vitamin C 200 500 ,000 2,000
200 pg/mL
Concentraion (ug/mL)
(D)

Bz Aqueous extract of Eucommia ulmoides leaves

IC,, = 167.88 ng/mL
00

a

80 -

60 -

40 -

20

Malondialdehyde (MDA) inhibitory effect (%)

e

. _
Catechin 100 200
100 pg/mL Concentration (ug/mL)

Fig. 1. ABTS radical scavenging activity (A), DPPH radical scavenging activity (B), ferric reducing/antioxidant power (C) and inhibitroy
effect of malondialdehyde (D) of aqueous extract of Eucommia ulmoides leaves (AEEL). All values are meantSD (n=3). Data with
different small letters on the bars represent significant differences (p{0.05) by Duncan’s multiple range test.
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500 pg/mL &EZolA 81.07%2] A &< 7HAH 1Cso
< 167.88 pg/mLo& ERIEtHFig. 1(C), (D).

AA 4ol WS 1129 slo|=547|(-0H)E =
te E8H=o] ohg hREo] Jlom &4 AtagS vl
2t ¥hg/do] gt gl AAE AFTo 2N Sz
HAA aASHE A 8IS B9 ARt AEHAE
A 4 Aty dHA Ach(Habtemariam} Lentini,
2018). Xue 5(2022)9] 9AollA FFoll= lignan, iridoid
quercetin, kaempferol 52| Eg#&o] 335 0] 9lo]
olg =49 Y] gt AEe FAk BHE 7=
Aoz HyFh E3k Kim 5(2021)9 AFtoAE &5
A9 HIES o]&sto] B aA E4S SIS o
S5 a7 B4Z Uerglon Askd AEF AL 1A
Ql A ;RI A A4S E] BAS BIH R ARt
HUEQith waba & Ato Ak AEELS] H4kst S-S
ZRIsIA oA B2 FF o] 7ML Q= ot

=

E2v= k=l 98 Uehte Aoz detdEd

|0

O
o i mok

P

3.2 ME YZEE L ME Lf ME AEHYA +F

Aol et go] FU=H FoflA= Sd 4
ARt 4o s 4 AlzojlA] &4 Atago] §48
1L catalasett glutathione(GSH)T} -2 HAls)
T o] wet YSH EH= AR AE A
&2 Yotk Park 5, 2017). 3 LPSE A9
AEAE F7HNZIAL G AT &2 4o
=] A7 B8 W9 ExtFS Yo XIth(Ferro &,
2020). sFA9t fructooligosaccharide(FOS)9} 242 WA
SHg geskEo] AujofA LPSO 9t &g AtAEart A
TS AN AHSA APIEZIRIY 38 RH 4
40 9] &4 AR d#A Stk Heot Shi, 2017).
bAoA A 491 AEELE ol-&sto] 4 A
A ZEHT-29 AlZE)o] ohgh A2 g2& L Al | 45t
2 AE# A $£5& MTT 2 DCF-DA #e o835 7%
stglon AT Fig. 29 2tk

2 AN 2o g AMGE Al Eo= /Y
goglon, 13 AF sE= Moon 5(2022)9 %
ol et 2= 1o s {FrE HT-29 Al
& 239 3%, HE7H(100%) e 1Fo =R i

i
¢

5
©
)

i)

A

=)
fijo

o
o oy
¥ N e 2
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2 o AE PELL 75.64%% YEFFOoH AR
vitamin C(85.69%)°1 H]3] AEELS] 200 pg/mL =5
Aefotde W 97.67%9] 5% AZ BEES Ik
thFig. 2(A). H,0,2 F&8 HT-29 M Z A=go] A3}
ol A= tR(100%) HH] HO.%F A off Al A&
£0] 64.11%% YErtom AFELY] 200 pg/mL SEolA
78.10%2] 53 A2 FE&E 7= 2R UEHt
(Fig. 2(B)). LPSE {3t HT-29 NZ &g An=E
Z2H(100%) H] LPSTE AZ|otae o AlX Q22
72.95%% WEFEC ™ ABELY 50 pg/mL, 100 pg/ml,
200 pg/mL BZolA AE ABEEo] Z7t 125.38%,
137.52%, 142.78%% Yeht RE T4 Fdtiza<l
FOS(89.52%)°l Hlsl -3 AEZ F2&Z YehfUct
(Fig. 2(0)).

TGO R FiH HT-29 AlZojA &4 AaF A4 <
A E4E 54T A= HRT(100%) HiH] 1235 A
SRS W 117.04%% Yergor A9l vitamin
C(64.72%)°l B3] AEEL] 200 pg/mLollA 58.18%2] <
3 A4 A4S e ATHFig. 2(A). H0.2 #=%
HT-29 Azl &4 44F B4 A 242 54613
2 o REH100%) Y] 138.89%= YEFFI AEELS]
200 pg/mL SEoA 67.76%9] AA A4S Yeby ¢4
21 vitamin C(80.55%)°1 ol -3t &4 &l
31 chFig. 2(B)). LPSZ =¥ HT-29 MZoA g4 A
2% G A 24E ST Ao HERF(100%) thH]
LPSTF A5ty W 115.66%% YeFHO™ 50 pg/ml,
100 pg/mL, 200 pg/mlL H=& A3t WE AEEL 18
oA Z+2+ 90.45%, 84.53%, 77.79%% F/3HZER] FOS
(97.49%)° Hls) =3t A S At TH(Fig.
2(0)).

Anthocyanin, flavonoid, chlorogenic acid, quercetin
59 EdHzo] Yol 3iEo] = A 242 13
LPSOl 9J3t AIStd AEHA £3& AL A|ZAFE
< AR BistitiIwamoto &, 2021). ©lof
Hussain 5(2020)2] A-ollA= 2 E4Q1 FF oA
2% flavone o]-8oto] HHA| A AmAx
porcine enterocyte cells(IPEC-J2)°ll A5t wf Al
E Y superoxide dismutase(SOD)2] &4& Z7HA AL

Ql intestinal
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Fig. 2. Cell protective effect of aqueous extract of Eucommia ulmoides leaves (AEEL) on high glucose-induced (A), H;0.~induced
(B), and LPS-induced (C) cytotoxicity in HT-29 cells. All values are meantSD (n=5). Data with different small letters on the bars
represent significant differences (p{0.05) by Duncan’s multiple range test.

LPSE Adot3lS o AEAPE S A5t 4Hetd AET
AE AR B 1 E QT £3F, Zhang 5(2015)9] A
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CACO-2 AlZol|A SGLT1, GLUT2 ¥ GLUT5®} 22 =
T £EAE ELAST= AR UEhd oA 1
O = QI ARSI AEHA I A AuA| R &4 A
S & Q= A0E HuEd Sivh kA o]d Aot HE
o] & A-tolA AEELC] 7}A|L Sl FH4kst &4 LPS,
H0;, ¥ 13- 7 Aol AZstils of S35k Al
B3 ai= Yehyls A0g Hof ABELo] 1gtof| o3t
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3.3 L. brevis Hzs, XEAE 2L a-glucosidase Ef =
&3 ME Y X 2y

L brevise 7ol Aoz O% FHHCE RAS T
olll= fAktelH Ul pHE 23 AWl 3l B
A oA otz 92 dth(Abdelazez <)
L. brevise A A7 A9 4= Fudt a7t 9l
& y-aminobutryic acid(GABA)E AjAtsH= tjH# 29l 1]
RBEZ IHA StHHossain 5, 2022). E3F A2
of H4d FH= Ta Fo FH=H= vAE vEdRd
exopolysaccharidegt= tHAMIES A4l o|= -
glucosidse JA] AL 7HA 3L Yokl EHA AcHWuet
Shah, 2017). e-Glucosidasex &% AJu|A|2o]] &t
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(5.00%10® CFU/mL)lA] 53t A7} ebsteh(Fig.
3(A). A4t % vl 4A1%F FHE AEELS H7Igt
H}Z](0.67 £0.00)7F FOSE H7Fst iZ](0.58 +0.00)°] H]
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07.39%2] =3k A A B4 HeErl ek Fig. 3(0),
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2 A¥A Q= Limosilactobacillus reuteri(l. reuteri),
Lactobacillus bulgaricus(l. bulgaricus), Lacticaseibacillus
rhamnosus(l. rhamnosus)2 Lacticaseibacillus paracasei
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qHEZHQ JAHOoR  LHA  Lactobacillus &3
Bifidobacterium 42] /&l v|go] 2] oA F7}

=]

sto] ET|HEo] FAREY] S4of dFE HIFHAL Hirst
ot mEbA] B A1) AEELYY| SRREO] s TsE &1
ol sl L. brevis?] BHo] ¥ HF AL wH
9 L brevise B3 7HpeES] IA 4% 7L
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AAZIHKim &, 2015). Assefa 5(2019)2] AFojA=
phenolics®} flavonoidE H]ESE ©hst phytochemical
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P AFAZ dHZ acarbose’} 7HA 1 Y= EE A
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tet 42 FAE-S SHkehA] Yethal BAE ok
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peakol sidot=s E2EUL ERIstAtHFig. S1(B), (O)).
o|%& ABELYl ¥+ chlorogenic acid®} ruting ZF
EAot eFS 7+ 138.31 pg/mg of dried weight,
32.83 ng/mg of dried weightZ ZFIEATHTable 1).
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Table 1. High performance liquid chromatography (HPLC)
quantitative analysis of aqueous extract of Fucommia ulmoides
leaves (AEEL)

No. RT” (min) Compound Contents (ug/mg of
dried weight)

1 12.797 Chlorogenic acid 138.31£0.53?

2 14.737 Rutin 32.83+0.12

YRT, retention time.
2l values are meanzSD (n=3).
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Fig. S1. High performance liquid chromatography (HPLC) analysis of aqueous extract of Eucommia ulmoides leaves (AEEL). The
HPLC chromatogram of AEEL (A), standard chlorogenic acid (B), and rutin (C) at 260 nm.
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