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1 HLEEM

N LA R AL, S EERRE Collagen I MR, HNEHHNESRER
BTh,

2 WmB
Collagen I (UwvA) SatrS e,

3 e

[ BT

3.1 it

ESEE DMEM $29838(Gibco), BE4RIMi&(Gibco). PBS(Gibco), MTT(Sigma), DMSO(ES), BEC
B(Gibeo).
3.2 XHRE

CO: 1E#E5(Thermo, 1601), SFEI%LIB(ESCO, LAZ-6A1). SR BAMRE-E, DMiB), BBIR{(Tecan,
Spark),

3.3 BEER
#1 MtHRER
RS HaRRS 1 e RIFRMF
Olandu 22060017181 s & 8
e
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4.1 SEBIEEN

1) s 1000 T FLAVEREE B EEAIEE 96 HAR, IEFEGTC. S%C0)PEEHE.
2) LEesiE: TWIEWETE. URE. EURESHRE. #REY, S THRER S M ERER

B, S RERETER 3 MEE. b
3) B BlGlRERERE )RS EN R TR,

.'-.'\-.’

&= 2 Witk 2
HEER (%, VIV s
HREN
@ @ ® @ ® ® @ ®
Olandu 10 5 2.5 1.25 0625 033 0.156 0.078

4) 575 §§ 96 FUEPEMERERIEE] 40%~60% BT, WIRESGILNA 200 pl & 10%PES
RS FRMERIRRIBATLINA 200 Wl S 10%DMSO RS, RREGFIA 200 ul 35E
ROl RmissE, BEETHEIEER, (A 200 oL MRS, SFEALE 06 TN E
EEFME(ETC, SR00,)FIES.

5) i HAEEREEEE 24 h S, B, 0N MTT TfE#05 mg/mL), 3TCEXEE2h, B
IS, TR Hi8, SIL00 100 pl DMSO, 7 490 nm ZMEE OD &,

6) SEEELTR: SELsliE

{RRIERYE D = Foeh DML OR 10
BHFEET, 0D — RET, 0D

HEEMI-II
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4.2 Collagen | EEENGZE

T ERRERNE 3 i,
=3 et
RER/aE HEREE (VIV) s HEE "
TR (BC) / / :
BREERIAR (NC) ! ’
oo i Bl g S CollagenI  ELISA
0.078% UVARERS Jom? ¥
Olandu 0.156%
0.313%
1) SREEE RS EMEREE (S=104F) BEHEENE 24 7R, 188 (370, 5%C0:) TEEH
&,

2) EEhEoE: MRS OME. BrEURE. EEEE SERE. FaEeE 3 MRESE.

3) B EleEiEEE () EFREREEEN I

4) ¥ 5 24 FATPHRRAMEEILR 40%~60%0 TS, FEMRE. ARSI 1 mL
B RS PR FREEEFLONA, 1 mL % 100 poiml SR CH 7 pg/ml BEE3E E BUIEFRE
FREETLIIA 1 mlL SFENRES ISR, BERREN 24 FRMEEERES (37
5%CO:) PHEFE,

5)  UVASEST: SIS 24 h 5, EHIEEE. IBHMBEREZEETORAMEN 9 Wem B UVASE
g, SitRER, SEMMERETFERERFE (UVA RERIERS 0 Jom?),

6) UridmpE AR WSS 24 h G, WIS FEET P B, BF-80°CHoESREE.

7)  HEMLSESE T ELISA H30: 4R ELISA HEIGERIRANRIERBE T Collagen I Y& RTINS
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8) SRSy W EEE, PESHRAMSPHENIE. A 100%BREREE, RPESINR3E,
EFLEMNT mL1%BSARIH 1/, FiEstER, SFLI0S po/ml—A, BASCIRIEE,. FE—i.

FPBSIAG3IE. MFLIN"H. fEMR2E, HETH, FAPBSERIE, AETHIASDEE NS
BH.

5 gigiEEm \
5.1 SRR RS
HREE 8 METRE, ERTHEIE F RS R ECEE, MTT SR T (% 4,

W 4 Olandu MTT SR

AEERES, V) PC ¥R
ARSI (%)

10 5 2.5 1.25 0625 03125 0156 00718 10%DMSO !

Mean 109.06 110.80 11044 113.79 91.98 13765 14627 13973 4306 10000

sD 543 628 1260 827 347 1876 11.82 657 0.36 4058

g
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150+

10~

EEEN (%)

10 5 25 125 0825 0.313 0158 o7
Diandu B (%, V/V)

B 1 fHEELHE

LAEFGRffE 8 TREESIMAET, HRETEOENGA, SSEEERENEE 1),
AR MTT 58, #&8 Olandu & 10% (V/V)iREEE P50 H AL m It .

5.2 Collagen | &GRSR

FUEREICIGE, #1T Collagen I SN, MEIESRINGE 6 Frr, TE(LEHME 2 frr, .

% 5 Collagen I SRICEE "
HonRi Collagen I &8 (ng/mL) sD p-value
LR (BC) 5.96 187
[EHERTEE (NC) 222 0.53 0.04808
Mg (PC) 5.40 0.15 0.0095*
Olandu-0.078% 4.04 Q.76 0.0103"
Olandu -0.156% 3.32 0.43 0.0042**
Clanduy -0.313% 6.08 1.79 0.0248*
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i Hest BHTIRITGIRED, NC £ BC iHiEtE, BE LT, pvalue < 0.05 /04, p -value
<0.01 $roHe; PCHEH, HRES NCHHIEH, BEMLIER, p-value <0.05 TR, pvalue <0.01
BA.

1=

g
-

1 ERAE R (ing/mL)
H
k-3
—{3

-
BC NC PC  007B 0158  0.313
Olandu # 8 (% VV)

HE 2 Collagen I SREHESE

R, 5 BO 4E, NG EASTHERMES S R 9 Jom? f UVA 38895, Collagen I 2t
R E Fil(p <0.05), A8 UVA RIETISL
HEHAR NC 18, PC BN T C NI ® E ATLIEEHE Collagen I IR BKTF(p <0.01), FAE
R ERERT R R L
FEEEE NC B, EEI AR = RE(0.078%. 0.156%F0 0.313% 8973 UVA SR R SRETHEE
8 Collagen 1 SRk&ENHBEEFHER(o < 0.05),
oo B
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L
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0.156%-Olandu
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6 4518

AT AR S SRS 9 Jom? B UVA SBSTS, Collagen I SREE TE. 85 Olandu £ 0.078%.
0.156%F] 0.313% (VIV) REFIEEEEE 24 n 5, UVA IBSSHAHSmine I HERESS RETHE

FHER(p < 0.05), RENEIN.
P Olandu TE 0.313% (V) RETEREEE 24 h B, UVA RS SaiTHanan 1 B EENS

it NG 80 274%,
7 SE 3

[EEHE 0 SHE FAE oW R R R R RS AR EPIFRL) Bt se s
,2021,36(05): 745-750.
[24R3REE. FHREEEE R E R AR BRI REH A 2011,
L
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BESFMERRENTHESRECHEERENA. 8. e AF2BEY, BB,
FRSTHMESEN, Bhnsae, SN—REH.
RS oRMRASSHINATMN. SEHERER NS HEENERESE S TRE AT
.
. MTRSERER, BEREHRERS 15 T TFEARH.
5 AFELEEMNEFNZSIMERMNE, FNE CMA FRHRER SR aRAR SRR B RS HELE,
(RotEli. 8%, clArRREE. ElFRbEARFENER.
6. ERLTHEHRRREXEENRTERE.
FEELFREE, SREATBESEMEEENERETFEER.
A SEIFFS R i TR S R AT R,
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4> 7L D LR | Olandu
T NES 22068001718-1
U IZOL &y 1 + 2 7 O AR /
R f e me /
s AtFEEEEIRIERRAT)
RS EE ] AL EENFAE 8 B IRISHESENN =
PRELH f > 7L A H 2022-06-17
WA A 7 v 2022-06-17 ~ 2022-07-29
TR TH H Collagen I (UVA) & /& =it
TEH R RN B AT T RO E AR B I AR P/ E H
ATl B
Lk [ FEAR L R IR 2 A R P S BB AT 5 )
FEREMX—DREishTugd,
% !
B % itk # £ D43
& = }_:% & RATH  2022.08.30
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|EXS SHAD-22050551-JC-01 HE: 2M0
1 77X +rHEK

KT A NMIBETFHEE T AN AT LAEL T FEL XA T7Da5—7 > ] OGHEEDL
iz wt U WD A L DL R 2 F > T3 nE I naiHMEiL & 7.

2 7 AMEH

Collagen I (UVA) &/ & =t

3 ABAR

3.4 AFE

=il DMEM 153#8 4% (Gibco). G 4F1fLi% (Gibco)s PBS(Gibco). MTT(Sigma). DMSO([EZ). fig
% % % (Gibco) -

3.2 FELkfE

CO2 #5#&4 (Thermo, 160i). /N A —7 7 1 ¥ ¥ & & v »(ESCO, LA2-6A1). A > /3— 5
PH/MER (Leica, DMi8). T )L Y # ) —&K —(Tecan, Spark)

3.3 Y7 ER

|1 T AT IER

Haah ERiRS s T GRS
Olandu 220680017181 ik e B
R
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4 REITE

4.1 HESEHRE

1) MO BERE: 96 7 = )L 7 L — b2 1104l /7 = L DHFECHM A ML . 37°C. 5%C0; DREEM
THEET S,

2) EE 7 V—7 OB, BB, SABEHOEER S v —7 2k E T 2. kT . Ktk
W8 DDIREANZREL . FREAM T 123 DO MY 2 V23T 3,

3) WO A K2R T 7T A MRECHEICT, Re 2 REOREHMEER MY 5.

B2 FAPNREEREE

RERE (%, VIV) o
Hamain i
@ @ @ R 3] (&) T {E}
Olandu 14 5 2.5 1.25 0.625 0.313 0.156 0078

4)2%9671»7v~b¢@%@®ﬁ%$ﬂ%%“w%kébtﬁﬁfz%§ﬁ5 B DR

IIE %7 2 )L 200l @ 10%PBS SHBEEBZ A 2. BRI A E &7 = v iz 200ul O
w%m“oﬁﬁyéﬁ%mxéoﬁﬂﬁui%WIWuﬁm76%§®ﬂﬂﬁﬁ%§@€MZéo
A S ORI ATD I, 200Ul OHMPEHIIRDO A 2 MAZ 2. HFENTET L 24E. 96 7 =
W7 L — bk EREEMB7C. 5%C0)W R Y.

5) WA ANEE I 24 BB EEWR 2 . MTT /R (0.5mg/mL) %#/14 CT. 37C Tl %
W T 2 el 5. AT LR, EIEWEHE T, %7 = )12 100ul @ DMSO # Ml Z
490nm T OD s AR 2 .

6) AR OHEEOFH: A HE I L THET 2.

MR E S = PR oD WINLOR s

FBIFIERFL OD — {E%F, 0D

iiimmﬁl L]
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4.2 Collagen 1 SEBREFIE

EBI NV —7 DR 4REE. RI3WC/RTIHED TY,

%= 3 mahieit
HR/aE HEREE (VW) g U F 2l HaEE BaEnE
oy
E=BFE (BC) / / '
AHERIRR (NC) /
PSR (PCY 100 po/mLEES BECHT pg/mLEEERE
Collagen 1 ELISA i
0.078% LVAREES Jiom® 4
Olandu 0.156%
0.313%
1) ANPEfE: @) 2 AR T (5x10%/9L) CTAIMN%E 24 FL7 L — MCHEREL - B5EAH (37°C. 5%C02) T
—MiiEEL £ ¥,

2) EBIZ v—7 1L 75 v o REE. BEVEIREE. GTEIREE. B S OB EL £ 4. W
B E . 3 ODREAMMNFREIN £ T

3) WO A: 7 A MEEOHRER (F3) - T, WEHWHEHO R L 2EEOEER L £ 7.
4) E: 24 FL7 L — N DA A N —FHB 40%—60%ICIEL 26, WEEITVWE T, 77 7 BREE 2
PEXTIREEIC E . 20T 1mL OAERER 2 NA £ 3. BB, 100pg/mL ORI > C &7

pg/mL ORIV ENEEN2 ImL DR EMZ & . AEHFICE. ZATHORBEOHEY Y %
FO 1mL OBERENA & . HFER. 24 FL7 L — b 28 (37T, 5%C02) WEH W THEL £ 7.

5) UVA M&5: ANt 1% 24 W BetEXHIERE. BotEXIERE. & & ORI A RT4RE 2 9]/cm2 @ UVA
Bt z20 &4, FAC. 77> 7 BBEGRCEBRCE 2N £ 4 (UVA 25 0]/cm2 T9) .

6) AR 5 OUNEE: 24 KrfHig&E% . s E B %E EP 7 2 — 7 W CUEEL . -80°C DA &E (2 (R4F
L 7.

7) AifEsLEEE ISV O ELISA #i#E: Collagen | O & & #7073 2729 2. ELISA &+ v b O#AE
SHE D & T,
e — e, e e T e e e ——— 2 T

FETSIIEREIE IS 1. 38 (2004417 400-TOO-8005 www sBIpugroup.cem
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8) HuER Yt LG 2 IR, PBS TR O E 3 [FIYEEL £ 9. 100% 4 X/ —)L
FMACHMAEFEEL. PBS T3 [HBHL £9. %fL1 1mL ®© 1%BSA #hnZz . 1 ERffE8EL
F¥. B AR T ZHFLC Spg/mL OF—HilkE A T AEE T MMEL £ 4. FH b
R%Z$T. PBS T3 RV L & 9. &FLwc kyikEmz . 2 RHEHS ¢ &£ 9. —ikPiikz
T, PBS T3 ML . T ORI #MEHL TRl £7.

5 B \
5.1 AIfREMERESR

7N 8 DO ERE#RE L . ARAEAN I T 2 AR MR EE KL £ L. MTT
B RIE LT O@EY T4 (F 4).

W 4 Olandu MTT &SR

AEEEC, V) PC TR

ERmET(%)
10 5 25 125 0625 03125 0156 00718 10%DMSO

Mean 109.06 11080 11044 113.79 91.98 137.65 14627 13913 43.06 100.00

sD 5431 623 1260 827 347 1876 11.82 657 0.36 40.98

i-ll-$ﬁ£ﬁili
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MERE  SHAD-22050557-JC-01 IR 6/10

EEEF (%)

W 5 25 125 0.825 0.M3 0.158 00T
Olandu Bl (%, V/V)

@ 1 AR

B 7OV OIEIRL 12 8 D DIRLSE £ Bl . AN O AR 4 FEPEE & A U <. AR O AT )
w7 2 7 #ERL £ L 2 (K1 2H). MTT &2« & 1l Olandu 4> 7 v ik 10% (V/V)
D FEFEPH T 1 ABMEAI I TR 2 R S o o C e RS E L f2 ~

5.2 Collagen | SERELR

BARFERTTFICHD LT Collagen 1 OFEAMEL . ZO&REEK I RS, ZIUOMHER :
2RI NTHET, ,

% 5 Collagen I EERICE5E .
Haail Collagen I &8 (ng/mL) 5D p-value
LETE (BC) 6.96 1.97
FERERTHR (NC) 2.22 0.53 0.0480%
g (PC) 5.40 0.15 0.0095*
Olandu-0.078% 4.04 0.76 0.0103*
Dlandu -0.156% 3.32 0.43 0.0043%
Olandu -0.313% 6.09 1.79 0.0248*

FEGEUIEETRA4IE 1, 38 (200441) 400-TOO0-B005  wanw weipugroup.com
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£1E: ttest THE DN EIT o 2GS NC 7/ v—7"& BC/Z v—7" %KL 123546, AENH
EHT/RE N, pfH<0.05 DG #. p <001 DG E#H#E TR RSN ET. PC/LV—T L4
YZWI =7 % NC 7 v—7 LWL 12856, FEEE TR, pH<0.05 DEEE . pfE

<0.01 DHGHIEERRSIN £ T,

100=
i- 7.5+
g .
b
3.0=
# T
(=5 2 =
- e —
0.0 T T T | ;
BEC HE PC 0.aTe 0158 0313
Olandu # B (% VIV
H 2 Collagen I SRF(IENE
SR ENIE. BCZV—7 W HANT. NCZ v—7 Tl RAAELIIE A 9 ]/cm? @ UVA JiUt :
%%\ F 12%%. Collagen] DFENHAEICMEL TV B ENARSNELL (p<0.05) . I ~
UVA B TCH 2 £l T E T, i

/

&/ NCTZW—TWCHNRT. PCINV—T7TIEEXI>Y CEEXIYE H Collagen]l DF
BEAHBCERSE22 MDD L7 (p<0.01) o g ARENC 61 2 G IR 2
EHThBEERLTHET,

E51. NCZ V=7 L HERL T, KlBOH> 70D 3 DOWEE (0.078%. 0.156%.
0.313%) 4 T4 UVA JBURIC & 2 AR I D Collagen] D& & # A= s ¢ 2 EH 2R

L Tw&d (p<0.05) .
iiiﬁ%n:ﬂ
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Olandu ®—# a2 5 —% > O HZEa e tst Rz . Pt 3 RIS Tw £ 1,

i T 1 Pi7 2 iy 3

NC

0.078%-Olandu

0.1568%-Olandu

0.313%-0Olandu
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S

H 3 —ERREafEiaticRiCe 6
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WMETS SHADI-22050551-JC-01 MiEe: 9M0

6 #EER

JRARAE RN B 12 52 8T 4 9 ] /cm? 1) UVA B&4§1%, Collagen I & IR, £kdh Olandu 7£
0.078%-. 0.156%7#1 0.313%(V/V)IEE FEF AN 24 /NRF1%, UVA B3 5H1% sRAAEAT I 1 2418
JR A E & R I IR = (p<0.05), BAFUIIAL.

£kt Olandu 7E 0.313%(V/V) IR EE N EFHTAAIM 24 /NRFE, UVA B8E51% BB AEA R 1 38
JRER A AR A NC 4111 274%.

T 2% 3Rk

[NEESE B8 EHE FEE s RS R R e L X R HEPER) mEiLs2 s
,2021,36(05): 745-750.
[2F3EEE. R BB LA A RS0 R TR EH 2011,
T
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Eﬂﬁ R
1. REFHC [MEMEEHOHNE Z fEREFEHOHNE] nfiash Tuzuigs. il

. FEE. KRBEN TN TELINTO LR OGS, $XTEMELD &7,

2. AREBILEMTBIE. BN, LEHBT AL TELEA. TITHVLIEGSE, $X
THEHERD 7,

3. WHEHO - MORM L o MO EHE Rrsnid. EXERTH-TH, M
HHEEHOME L L E kG EFHONE] e HEMNL Turv DR Rash &
—g—o

4. MEFBCEHAH 255 WEFTEZITMW o 28 15 EEHUNCHOEbE T LS

W

5. AREEDLER T SHOREFNE > 7T LI L TOAELEAVE T, CMA ~— 2
HENTOZOREBCBEOTE., 2T &1 —HOMBIEE NGB EFIEL Thza o
2. BRI, BE. SENMEER., CERTMROM A2 EDHKTOAMMHTAT
j‘o

6. HEHFE V> 7 V8 & CHEBROAEHCETZAVE T,

CBALORB A LC . BAEH AR e R & BRI S 5 2 ER T E KA.

8. AWML EOHAHER . MEDAHE,N S HNERCEZ 2 ELHEL T EtA.
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VAR S 24 BRRIRIC, UVA B8R 2 RREH 1% | BRiESEMa e 1 aZ—7  O&H s Kig
WZHEINENELTZ (p € 0.05), ZAUTED, LOXIREIENHDEDZENLEL,

Olandu Z% 7 /L LT, 0.313%(V/V) DIRE T, MAIC/EHASE 24 BRI, UVA BRE 1%,
FRHETFAID | R aZ—F G/ BT NC 7 /V—70 274%E 720 F LT=,

BE IR
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UD
1 LB HK
PLLC-MSIMS 2 5 [m) 5} 1 G0 SR 2R 1) R AR N FA 2 0 1 AT R G0 5

PR AN AR50 5 X 70 B AR B HUR AL S M BEAT R ANE VRV AR, i3k Y B A RS
SEE TR S

2 MR SR
2.1 #K

2idt: SR T MEREY MG (BT %4: Ceratonia siliqua Linn.) -4
RRIE. MM R 2018 4F 8 H R H B, AFBCT A SRR IR 7Tk
DR L o
2.2 {328

AVANCE |1l 600 MHZ i 3REGEIX (it Bruker 2 7]); maXis
impact /=573 % B 55 DU M- R AT I TR) T 3% 4% (36 [E Bruker Daltonics A ] )5 X
IR P %A (NP7005C JRAHHIEZE, NU3000C 4541 rT AR Koo I 45
EasyChrom-1000 T-{Eul, HEPGBEHARAFD; Waters 2695 1= 250 AH (1
% (£ Waters 73 7] ); NexusA70 {8 3720 At A (SEEFA B & 1A D;
UV-2401PC 484N AT WL A3 Y6 BEA (AR By A TDD; ZF-1 B = RS A (I
SR T HAR TUEAC S HIE T R AT HAE; Adam SAB225i A& /TR
*F (Max 220 g, d=0.01 mg, 7&[E Adam /A 7]); Merck Direct-Q H4li/K R4 (f&
Merck Millipore 22 %] ); DLSB-5/20 fIGil A A AR RN K IR T HH R
ANFD; R RAC it BUCHI A7]); DZF-6020 H.25F#4E ( Lifg—1EF}
LA ERAF]D.
2.3 5t

A G EREABR AT, Lot.N0o.20180905). & Hike (PHFERl
AR AR, Lot.N0.190411). Z ¥R LME (R K KAk R A,
Lot.N0.20170309). L& (PuBekl Bt AR A7, Lot.No.191109). HEE (7
Bkt e A BR 2 7], Lot.N0.191109) &34 440 #fréli; HPLC 2% F i (4 [ Merck
ANFED; 84K (Merck Direct-Q #B4E/K £248).
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U

3 AEMERSEAN

FREUAA SRR SRy 20.0kg, BN 7 15 FE & 477 1Y) 95% L BERIHE L 2 Ik (5
K 1.50), i 7 REBEN 7T0%LFEERIEI 1 2k (1.5h), & IF)E RIS RIS
FNRE 12.4kg. #RHH 1-10 fEEE M KK B, 2R A D101 347
MR, FHZS TR B = AR FARR 2SR S50 i, B 95% L BEefit 3 Mk
B B 77 5 13 B ARRE RN Tl A 462.7g. K453 B A ARSI EB 467
1.0L50%F B /38, AR UAE F AT . LR ZBE 43 M ZE B 5 vk, Bl 7 E 50 i)
S HBEE AT 28.4g. 2R LEE#AL 139.4g FI/K #A7 290.2g.

PRI .02 . B #s4z 135.09, 4RER (200~300 H) ki E, KA
it (P) -ZRAEE (B). —&FH (O -HEE (M) WAV RS, 43 108 4
Wiy, i TLC HERR, &I, 53] 10 M (FrA~D. i
7> Fr.F (85g) 4 ODS fEfail, HlE-/K (15: 85—>100: 0) BEREEYEML, K33
mare TLC fiREAH, 1838 6 Mg (FrFl~F6). FrF4 (42g9) 4
SephadexLH-20 A ik 73, & be-HEE (L D 36, 525 M5 (Fr.Fda
~F4e). FrFac (1.19) &4 WAH (kE 1, HIEE: /K=40: 60, Wiyt & 217nm)
B, 183 3N (FrFAcl~FrF4c3). Fr.FAc2 42l 4WiM R 1, FEE.
K=36: 64, WK 217nm) 4ift, [EMEME A (23.8mg,tR=37.14min).
4 REWE A SGHET

ZAEMNE O AR, 15 FHENA HR-ESI-MS 4 H #5158 7iE miz
507.1180 [M - H]—, Wizt &9 4+ 3\ C23H24013, i1HHEAEHIE N 12,
AMIHE R (B D, o radithE At (3378.33cm-1). 75 (1603.89,
1515.90 cm-1) AfigsE (1699.52, 1214.57 cm-1) & HER]. £ IH NMR # (&
2), MeLH|—4H K AWERFR 715 5[8H 7.62 (1H, d, J = 15.6 Hz, H-7), 6.39 (1H, d, J
=15.6 Hz, H-8)} —41%¥ ABX £%if55[8H 7.18 (1H, s, H-2), 7.06 (1H, d, J=7.8
Hz, H-6), 6.80 (1H, d, J= 7.8 Hz, H-5)], —41 1,3,45-BUX R A (5 5 [8H 7.14 (2H,
s, H-2' ,6' )], —/MH4%EIL(ES[6H 3.88 (3H, s, OCH3-3)], —HE &k ILA (S
‘S[86H 5.68 (1H, d, ] = 5.4 Hz, H-1" ), 452 (1H, d, J= 11.4 Hz, H-60." ), 4.31 (1H,
m, H-6p" ), 3.70 (1H, m, H-5" ), 3.51 (2H, m, H-2" , 3" ), 3.46 (1H, m, H-4" )].
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w

£ 13C NMR 1 (] 3) W3 23 Milkfs 5, HH5 2 MR s 5 (6 C169.1,
166.9), 14 4NF5 EFMEUHRIES (6 C 150.6, 149.3, 147.2, 146.5%, 140.4, 127.7,
124.2, 120.6, 116.4, 115.2, 111.6, 110.6% ), 1 MHEIEM(E S ( 6§ C56.4), 1 4%
BRETR LIRSS (5 C95.9, 78,0, 76.3, 74.1, 71.3, 64.4), 44 LA 40 HT S SCk
b, HERTZAL S 1 AN AR T ANTBER AN 1 MR TR T
17 8o

f 11M i
1LY

1 MEMEAKIRIER

2y Ty REATHN

K 2 fEME A [ 1H NMR %% (CD30D, 600 MHz)

| EFNYARENEEEE 3 BEAPEAM

3 fAEMZE A 13C NMR (CD30D, 150 MHz)
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W

£ HMBC it (& 4-8), Wi F| H-2 fil C-4/C-6, H-5F1 C-1/C-3, H-6 Al
C-4, H-7 f1 C-2/C-6/C-9, H-8 Al C-1, OCH3-3 fll C-3 fiLfEMKAE S, IFHIi%
WA VB S5 H A AE P B IR 45 4 S s B HE R tEAh, H-27 67 AT C-4" /C-3'
IC-5' IC-7" WY FEAH AT 5 U A S I 450 PRI B TR A5 M 5T )
HEWr. 7E HMBC i ia Wi g2 %] H-6" Ml C-9 HimfEMl oz S, RUAMZLRIET
Fe s SR A MR IE N C-67 MIER:, T H-1" A1 C-7' MM RS SR &
TR RIS T R 5 T B R R I i S A . A B R IR T IR A O 5.4
Hz, FUEERERSEMXEDy o B, Hik, $wizbawrdimeE 9 B
N, WmAMENER A,

OH
OH
0 © OH
PAAVaNTTa (' /
HO:‘/\)J\ O \\O

SEANe

70 4\3 HO" “OH  HMBC ~—~
1 ”// OH

NOESY »...7

N

K 4 Rz A EE HMBC 1 NOESY %K

i

Wi

K5 fEmzE AR HSQC itk
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K9 fMEmMER A 4K
5 FAEMER A X NF-kB 4 5E K FR W B3R
X NF-kB #E K] 5~ 52 M ) SE 46 G4 DL A2 3%
(1) H3% RAW264.7 4iiff: £ 37°C, 5%CO? K MBFEEAME T, KAl E
T DMEM ¥ 755 (% 10%# K iE IR 4 IE, 100U/mL 7% % M 100um/mL %%
=5 PP
(2)% RAW264.7 il LA 510 “/mL T 24 fLER T, R4l ls 75 £ 2 60%
LA, i JetPrime 56 JR 7 &b AT NF-«B FURIEE e, DU IR N2 AR,
HBFEKHS (20uMD) JBHMEXS R FE A RIVR BE I f 3R A K IEURTRE 5 43
B NF-xB JF R F 44 1f) RAW264.7 A0 rf, AT TACER 3 /M, FINANEZ
B (lugimL) B3 9ERA . B4 3 MEAETE, LRER 3K,
(3) 24 /NI S HRELARM R (1, FH 2 SR o5 = BRI DV o L 2 ol B 1 2 A
ALl
R 10 7R, AEIREE MG R A BIEAT ] NF-xB 28RE B FII7EH .
M ERE A LE 10pM B, HIH] NF-xB 98 0E B 76 PR R i -

100% 7 —

-

I

FEEMMLPS HhZE R 1pM 5 pM 10 pM 50 pM 100 pM

®
(=]
&

2
&
&

FRH® (% of LPS)

b
<
£

K 10 ANRIAREE A A0 R A X HUIR 2 LPS 55 B R AE P T NF-«B HIH 35 1
6 AEMER A XREEERE T COL1AL EFFRIAR MBI

SR A NS R F COL1AL JE BRI SR8 50 1) S50 045 DL R AP IR
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w

(1) 537 HaCal (s N7k AR anie): 78 37°C, 5% CO? KMl Fiig &
FAET, KU E T DMEM K988 (F 10%# K& G 4 i, 100 U/mL %5
M 100 pm/mL BEFF ).

(2) ¥ HaCaT 4ilfs (N KR T4 il BN B A 510 5 ANmL 1)
BRI ML 6 LR . N CO2 i 9748 (5% CO?. 37°C) Hikist 24 /N,
RIGA BIMAARFIRE R MR Ao dhaliiaR 24 B fE, I 40 i
mRNA.

(3) $RHURNA: 24 /Nif)a, JeflERiiE, HAH RNAzol RNA flifg
W, JE4IARA RNA $2ECH, 2 )5 Nanodrop /5% RNA FIKRE. A5, FEA
i Oligo (dT). dNTP. 5X first strand buffer. =142 kA% BREFIH#7) (RNaseOUT
inhibitor). —Hi7AHERE (DTT) MK A MRS RE (M-MLV), {8 RNA %
SN cDNA, DLBEATSERT A& REEEEU R M. (rt-PCR, Red-time Polymerase China
Reaction) .

(4) SERSREEBEREBUS N R DGR, M EACFEA T H bR AL
(COLIAL ZEPD BERHAR, TMHBEARB VAN RAE ARSI, L
[l — B AT 2 AN | BE. ERAN R, IO cDNA KA, RIS i)
Y Je SybrGreen 7644, SI¥FFIITT: COL1IAL F-51#%) 5" -TCT GCG ACA
ACG GCA AGG TG-3' , COL1AIR-5# 5" -GAC GCC GGT GGT TTC TTG
GT-3' , HH]H LightCycler®480 i M4HiufEA R 2570 T, 2 K PRI Rk i AR 4

S5 LI 11 A RIREEI M G 3 A T LA iE COL1AL JERI ik, Hor 2 £y
SRR A LE 10uM I, (e R B H COLIAL R Rk G TR 4T -

350 +
I

300 A T

N
th
e

]
=]
=]
H
L

-
th
-]

COLIA1 mRNA (%)
2
=]
h

th
<

o

48R 1pM 5 M 10 nM 50 pM 100 pM

K 11 AR ER R A X COL1AL R RIRIA I
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1 EEREN

LC-MS/MSZEHA RELTARBERPORAND FILER
DERBWICHBEL., RE-—BITEBERENZETS. PHLTES
NICHBREEYEinvitroFHFTML., BEDEUEZE T 2HAML
BYMERIV -V I UI,

2 MRlEHEER
21 EWWO &5

EH  IABRRIYAREYANYADK (T VF4 : Ceratoniasiliqua
Linn.) BRULICK, AZEREKIF2018F8RAICT—0Oy/)\HhSEIREN, &
BRZERMAZRCVMRREAEMRRRE LYY —ICREENTVS,

22 &L

AVANCE 1II 600 MHZB{m E & B /LIS 8 (A1 ABrukerft ). maXis
impacti® 7 EE BRUIEFZE U Oy H-RITREE E 275t CKEBruker Daltonics
). EARERAAERE (NP 7005 CRABEIRMNUT, NU 3000 CEARIERE
¥ 28, EasyChrom-10007—02Z7—>a>, REZERBHEERAT ). Waters
2695EMEFIR IO NI T T+ — (KEWaterstt ). Nexus 4 70 FourierdR 2+ 93 3¢
2 CKEY—E=UZ%t ). UV-24 01 PCEATR DI AXEF (BFEIv/V),
ZF- 1B = AR O TE CIRBFImHEMEESREERRAR ). EXIv
7Y Adam SAB 225 i HE DT RHF (Max 220 g, d=0.01 mg, FAdam#t ),
Merck Direct-QiB#ifi 7K AT\ ( -1 Merck Milliporett ), DLSB-5/20{E;R/8H&
BERAVT (BHNREBIZEERAR ), DEZEFKIE (AT ABUCHIH ).
DZF-6020E 228z 185 (LB—ERZEHETRAA ),

23 LK<

BRI —TI)V (ERAERZRMERAT. LotNo.20180905) . Yo
OOX5Y (FEREMZERXSE. LotNo.190411) | FFIF )L (RKFEMK

KIEZHEFRAT., LotNo.20170309) . IT5 ./ —)L (FERERZFHRARH.
Page 2



gy The Hong Kong University of Science and Technology
l J Shenzhen Centre for Chinese Medicine R & D
Tel: 0755-86715683

LotNo.191109) . X%/ —)l (FAERERZEKRRH. LotNo.191109) &
FINTHAMHMTHSD., HPLCEHE X F / — )L (B Y Mercktt) | @K

(Merck Direct-QiBfti/k 3> AT Ls) o
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3 NV YHEERE

AERRIEN200kgEFEL, TREEEFDISHITY / —ILEREMA
C2[m (8E1.5h) HEL, SOICTEEEFDO70%I Y/ —)biEi<clE (1.5
h) L., BHEAREELOINUTIFR124kgxBc, TXRE1~10EE
EIMDKTHRLICHE, KFAKEBIED 101 2R TREL., EEKT3IDOHS
LAEEAH U THEEL EDTMYZEREL., E5IC9B%THY ./ —ILT3DDH
SLMEEAHL, BEERINU IR, FREEI\D FER(I462.7 9= /1, 55
NISFEEFE/ND FEAZ1.0L50% XY / =)V THEL. BRI —7)b, BT
FIZEIBRAWTENZNLEE L, BEZLEIRUICE, AlT—7)VERMu
2849, BEAT F)LERMI139.4g. KERI290.2 g% ZNENEI,

BEfE T FI)LERAI135.0gxFE2L. Y UHT IV (200~3008) A5 LD
OYRIS T« —IC&DREEL, amI—7)V (P) BRI FIN (B) . YT
OOXZY (C) X5 /=)L (M) D2DOBEHY AT LZEZAWNWTIO8EDIR
NZER/. TLCEBREICKD., BAELRSEEHL. 10EDRD (Fr.A~J)
Z1Z1c, MAFrF (859g) FODSASLOON KT S T4 —, X5/ —)b-K
(15:85—100:0) AEEERTALL. BOSNICRAITLCREER TEH
L. 620557 (FrF1~F6) #f#§7c, FrF4 (4.29g) %SephadexLH-207
SLOOX RIS T —IC&KDRREL, I o00XYY-X5 /=)L (1:1)
ZAHL, 5D05 (FrF4a
~F4e) o FrF4c (1.1g) Z¥RAEKRE (ASALIL X5 /=)L K
=40 : 60, BRPUEKR217nm) THEEL., 3DDAD (Fr.F4c
1~FrF4c3) 871, FrF4c2(3d, ¥ARRKE (ASLI, X5/ —

V1 K=36: 64, RIUKK217nm) ICEDBEHRE=N, IVUVA
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(23.8mg. tR=37.14min) /I, 4AERRABSEN
COILEMIEEMRTHD, BAAYE—FHR-ESI-MSIZIT*+Y
NA1AYE—-2Im/z507.1180 [M-H] -25Z., CO{tEMOHFHKC
23H24013%E#EL. FEMEZI2EFHELRL, RZART —FICKD
E (B . #FBEFRICKERE (337833 cm-1) . FER
(1603.89, 151.90cm-1) RUI AT )I#EE (1699.52, 1214.57

cm-1) HEDERENEINTLS, 1HNMR (K

2y NSUZAL T JORAS B Dy WO ER ST [6H 7.62 (1H, d, J = 15.6 Hz, H-7),
6.39 (1H, d, J

=15.6 Hz, H-8)], —4AZ3F ABX R&{ES[6H 7.18 (1H, s, H-2), 7.06 (1H, d, ] = 7.8

Hz ,H-6) ,680 (1H ,d ,J=7.8Hz ,H-5)1,1,3 .4 ,5-BRAXAIBKRES
[6H 7.14 (2H,

s, H-2" ,6") 1. XIEAES [6H3.88 (3H ,s ,0CH 3-3 ) 1. INI—FREKE
S5 DY 6H 5.68 (1H,d, J=5.4 Hz, H-1"),4 .52 (1H, d, J = 11.4 Hz, H-60"),
4 31 (1H,

m, H-6"), 3.70 (1H, m, H-5"), 3.51 (2H, m, H-2", 3"), 3.4 6 (1H, m, H-4 "],
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13CNVR &) [CHBWT, 2DDIZATIIAINDIIViRRES (€1691,

166.9 ), 14 OB BERRZFIIAL T URFIES (8C 150.6, 149.3, 14 7.2,
14 6.5x2, 14 0.4 ,127.7,

124 2,120.6,116.4,115.2,111.6, 110.6x2 ), {EIODXESI—RAES (8C 56.4 ). )L
picd

N I—-AKRERKRFRES (€ 95.9,78.0,76.3,74.1,71.3,64.4) . ULDHHr
EXFNERET D
ERWT, COEYRIIINI-ZAEEME. T SRIME REFERES

B EEEBED I EDEHTEIND,

1OV UZVADRARD BV

Aot R

K2o<UVADTHNVRARZ )L (CD30D, 600MHz)
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K3IVUVADI3CNVR (CD30D, 150MHz)
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HMBCAXRZ )L (R4-8) ICBWT, H-2&C4,/C-6, H-b5&C-1,/C-3,
H-6&C4, H-7&£C—2,/C-6,/C-9, H-8&C-1, OCH3-3&C-3IC=fRE1EREE
BHEREN, COILEYDBET CRBIEEEMNDHETENFES D EZIFAL
12, &HIC, H2, 6K/RUC4 /C-3
/C=5" /C-7 D=EFBHEBE S € (LAY DEETD ISR B FRREE B AL OHEE HELE
IBCEEER LA VS, HMBCARI MUK H-6"KRUC9ICEEIRFERES R
SN, JDVFRIFTZATIUEE N U T—AREDC-6" &SEE L H-1"KR0C-7D
EREEESIFRBFERHATASIMEEEN U I—EEOREERESEESL
UVBCEER UA VR IV I-ZRimERGF Dy N e #135.4 THd
HzI& IV I—A0KimE OB & HuaRiR UGRTE ¢=xd, UIHh>T CDbE
Y) DI E ARl € 9B HE KSR IS, INUJA RGNS,

o OH
HO s oo Uﬁ"“‘ L [
i NOESY
~——7
~___7

BUBERERADTFEHVBCENOES YRR
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Tl

O : HE
HO = T . o [
. =Ny 0l M .
] HC | [}
[

RETEDPING =57
5 XY YAKNF- BREERFREDHER
NF- BAEERFOFZEDEERICIE. LTOHEHEFENS,

(1) RAW264.7#if3M15E : 37°C, 5%CO 2K URIHIEERMAT T, Mz
ZDMEMEE# (10%#AEH{L YV RIEME. T00U/MARZY Y Y RU
100/ mMLARL RN 1Y)

@ RAWZ264.7#lEZELx104/mLE240 T )V T — RITHEEL, flfZEe0%s
METEELUIR JetPimebS Y AT 100 a>yFy FEBOWINF-BTS AR~
SYRTIDY Y, BHEZEANREL T TEIXIVY QO (FEENERTS
3, FRIFELDEEDINYIATH OIS, MRET VI EZNENNF-BTZ A=
RRSYRT 1023y UICRAW26A7HIREIC, RFERUEZEITL. UhZHE (1
ug/mb) ZMNZ CTRIERGEEFEUIC, KU —JT3DDEAIEEETL\ Fhee3]
BORUIS,

(3) 24FERICHRERZMEL. EXBREBL TELFREEIC
KBPEAEAKRUBEADLERERET D,

faR HMI0ICRI L3I, BEDREDI VY VAKX N THIHINF- BAAERH

il

L B L [Fa iy 8- §phd =R L L e Sipphd (LLATE Y

L —

H
]

;

RLERind PR
H
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FOER, VYUY VAR 10uUMDIZE, NF- BRERFOFMARE L,

10U /N4 PSIC K DB SN AR FNF—BHIHPE

6 15— VAFCOLTATDEGEFHIRICNT 2T 5F VADFERAR

5 -5 VRERFCOLTA1DEGFHRICKIFTIVY VADFEDREERICF, B

TOFIENEEND :
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() ¥E&EHaCaT (et hokA & vZEEREMAE) : 37°C. 5%CO 2Kk Ut
FEERMET ¢ Mil3ZDMEMESHE (10%BAEME(L D VERIBIE. 100U/mL
RZVYIRF100m/MLARL TR TV Y) &

@) HaCaTiig (& hoxA{tERRGRE) ZHIFERRESX1 05fE/mMLOBERZEC™
TIVTL—HITHEELIC, CO2IEER B%CO2, 37°C) I[CANT24EEE L1ck.
ZNENELDEEDIN Y IAEIMAIC, 24EIEEERITI&. #igEEsH T
mRNAZHH LTS,

@) RNAHH : 24F5E#,. BEREMSIL. RNAzolRNALEZEEFIA
L CHEREDRNAZEHHE L. ZD#ENanodrop CRNADEEERIE Lic, ZDH.,
AU (dT) . dNTP, 5Xfirststrandbuffer, $#aX URX T L 7 —HEA

(RNaseOUTlInhibitor) . I FAHJILN/ =)L (DTT) RUN D XA MBEEERE
B (M-MLV) ZBFIFALT, UZII A LRYXS —EE#EKIE (H-PCR,
Real-time Polymerase China Reaction) Z&1T5728ICRNAZcDNAICHEE L
1o

@ YZIIALRUXS—CEHRIG  BERBERANTREL, YT )L
DENELFEEEILT D

(COLTATERF) BOBEMTHD, COEMICKD, BMEFRLDIBE
DAVT« ATL—hrZFEALT, ACKEICEHORIGZERETDZEN
TED, ERBICBWT, cDNAY YT, ERTSAN¥—. TRTIZA~¥—
KU SybrGreen® R EH ER/IML, TSI Y —EIELLTDED THS :
COLTATF-754~Y¥—5-TCTGCGACAACGGCAAGGTG-3, COLTA

1R-7J514~¥—5-GCCGGTTTG

GT-3'. LightCyclerZEFIF®4 80l fd DR SSEY T QM E = FHRIR DL &%

H93 R X1 DERHDIEEDYARE/JAISCOL | A B FRIEAHTET
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Novel phenylpropanoids and isoflavone glycoside are
isolated and identified from the carob pods (Ceratonia
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ABSTRACT ARTICLE HISTORY
Two new phenylpropanoids (1 and 2) and one new isoflavone Received 22 March 2022
glycoside (3), along with nine known compounds (4 — 12), were Accepted 6 May 2022
isolated from the pod of Ceratonia siliqua L. Their chemical struc-

tures were elucidated based on extensive spectroscopic analyses ~ KEYWORDS

(1D and 2D NMR, UV, IR, and HRESIMS) and compared with the ~ Ceratonia siliqua L
literature data. In addition, all isolated compounds were evaluated phytochemical;

X i P R A X henylpropanoid;
in vitro for inhibitory activity against acetylcholinesterase (AChE). i'?soflai//fne'pacetylcholin—

Compounds 4, 5, and 12 showed inhibitory activity against acetyl- esterase inhibition
cholinesterase (AChE) with 1Csy values ranging from 15.0 to
50.2 uM.
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1. Introduction

The dried bean pod of Ceratonia siliqua L., also called carob tree belonging to the
genus Leguminosae (Fabaceae) family, is an evergreen tree mainly distributed in
Mediterranean region, such as ltaly, Spain, Morocco and Portugal (Stavrou et al. 2018).
The mature pod of C. siligue having the length of 10-25cm consists of about 10%
seeds and 90% pulp, and which has been found to contain various constituent, includ-
ing carbohydrates (40-60%), dietary fibers (27-50%), polyphenols, protein, lipids and
minerals, etc. (Rtibi et al. 2017). The categories of polyphenols being identified from C.
silique are including phenolic acids, flavonoids, tannins, lignans and stilbenes. The
pods can be included as animal feed. Due to its high content of sugar and no toxico-
logical sign, the pod of C. silique is commonly employed in food industry as locust
bean gum, and which is also consumed as candy for children in ancient times or in
emergency situations, e.g., war (Owen et al. 2003). The roasted and ground pods are
having similarity in flavor to cocoa, and therefore the pod is often being included as a
chocolate or cocoa substitute. The production is about 315,000 tons per year in
the world.

In addition, the pod of C. silique has been employed as folk medicine in the treat-
ment of diarrhoea, heartburn, vomiting, obesity, high cholesterol and pregnancy con-
ditions (Custodio et al. 2011). The pharmacological properties of C. silique pod have
been proposed in anti-inflammatory, antioxidant, anti-microbial, anti-ulcer, anti-diar-
rheal and anti-diabetic, anti-depressant, etc (Agrawal et al. 2011; Custddio et al. 2015;
Rtibi et al. 2017). Several lines of evidence have shown multiple pharmacological activ-
ities of C. silique are linking to polyphenols (Owen et al. 2003). In order to discover the
biologically active ingredients, the objective of the present study was to investigate
the chemical constituents of C. silique pod. Two new phenylpropanoids and one new
isoflavone glycoside, together with nine known compounds, were identified. Herein,
the isolation and structural elucidation of the isolated compounds, as well as their
inhibitory activity against acetylcholinesterase (AChE), were described.

2. Results and discussion

From the extract of pod of C. silique, twelve compounds were isolated and identified
(Figure 1). Compounds 1 —3 have not been known or identified in C. siliqua. The
other isolated compounds (4 —12) having known identity were (7S,8R)-dihydrodehy-
drodiconiferyl alcohol (4) (Park et al. 2011), (+)-syringaresinol (5) (Park et al. 2009),
(++)-lirioresinol-A (6) (Liu et al. 2013), 1-feruloyl-f-D-glucopyranoside (7) (Kim et al.
2011), syringin (8) (Kiem et al. 2003), 1’-O-coumaroyl-6’-O-galloyl-$-D-glucopyranose
(9) (Aliotta et al. 1992), trilepisiumic acid (10) (Ango et al. 2012), dihydrosyringenin
(11) (Rustaiyan et al. 1991), pyrocatechol (12) (Feng et al. 2011) by comparison of their
spectroscopic data with the one reported in literatures.

Compound 1 was obtained as a yellow powder. Its molecular formula was deter-
mined to be Cy3H,40;3 based on negative-ion HRESIMS (m/z 507.1180 [M - HI"), indi-
cating 12 indices of hydrogen deficiency (Supplementary material, Figure S1). The IR
spectrum (Supplementary material, Figure S3) showed the presence of hydroxy
(3378cm™"), carbonyl (1700, 1215cm™') and aromatic ring (1604, 1516cm ")
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Figure 1. Chemical structure of compounds 1-12 from C. siliqua.

functionalities. In the "H NMR spectrum (Supplementary material, Figure S4), two ole-
finic hydrogens [0y 7.62 (1H, d, J=15.6Hz), 6.39 (1H, d, J=15.6 Hz)], 1,3,4-trisubsti-
tuted phenyl group [éy 7.18 (1H, s), 7.06 (1H, d, J=7.8Hz), 6.80 (1H, d, J=7.8Hz)],
1,3,4,5-tetrasubstituted phenyl group [0y 7.14 (2H, s)], one methoxy group [Jy 3.88
(3H, s)] and one set of glucose residue group [dy 5.68 (1H, d, J=5.4Hz), 452 (1H, d,
J=11.4Hz), 431 (1H, m), 3.70 (1H, m), 3.51 (2H, m), 3.46 (1H, m)] were observed. The
3C NMR (Supplementary material, Figure S5) spectrum of 1 revealed the occurrence
of 23 carbon resonances attributed to two ester carbonyl (6c 169.1, 166.9), five oxy-
genated sp? tertiary (5c 150.6, 149.3, 146.5 x 2, 140.4), two sp?> quaternary (5c 127.7,
120.6), seven sp2 methine (¢ 147.2, 124.2, 1164, 111.6, 110.6 x 2, 115.2), one methoxy
(0c 56.4), one set of glucose residue group (dc 95.9, 78.0, 76.3, 74.1, 71.3, 64.4) car-
bons. These NMR spectroscopic data suggested that compound 1 comprised one set
of glucose residue group and galloyl group and feruloyl group (Yang et al. 2006).

In the HMBC spectrum (Supplementary material, Figure S7), the correlations from H-
2 to C-4/C-6, H-5 to C-1/C-3, H-6 to C-4, H-7 to C-2/C-6/C-9, H-8 to C-1, OCHs-3 to C-3,
along with the NOESY (Supplementary material, Figure S8) correlation of OCH3-3 with
H-2 confirmed the presence of feruloyl group. Subsequently, the galloyl group was
verified on the basic of HMBC correlations from H-2"/H-6" to C-3"/C-4"/C-5"/C-7"
(Supplementary material, Figure S7). Furthermore, the HMBC correlations from H,-6' to
C-9, H-1" to C-7” suggested that feruloyl and galloyl group were connected to the C-6'
and C-1" of glucose residue, respectively (Supplementary material, Figure S7). The
measurement of the optical rotation value of 1 indicated the absolute configuration of
glucose was D-type. The relative configuration of D-glucose was determined as o-type
due to the coupling constant of glucose terminal hydrogen dy 5.68 (1H, d, J=5.4Hz,
H-1"). Thus, the structure of 1 was established as 1'-O-galloyl-6'-O-feruloyl-a-D-
glucopyranose.

Compound 2, yellow powder, was determined to access to the molecular formula
Cy1H300;0, as deduced from positive-ion HRESIMS (m/z 465.1983 [M + Na]™), with 7
indices of hydrogen deficiency (Supplementary material, Figure S9). The 'H and '*C
NMR data (Supplementary material, Table S2) of 2 were similar to those of syringin
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(Kiem et al. 2003) with the exception of an extra isobutyryl group. Analysis of its 1D
and 2D NMR data indicated that the hydroxy attached to C-9 in syringin was replaced
by isobutyryl group in 2. This deduction was verified by HMBC correlations
(Supplementary material, Figure S15) from Hs-3' to C-1//C-4’, H-2' to C-1"/C-4’, H,-9 to
C-1'. The measurement of the optical rotation value of 2 exhibited the presence of D-
glucose. The relative configuration of D-glucose was determined as f-type based on
the coupling constant of glucose terminal hydrogen Jy 4.89 (1H, d, J=7.8Hz, H-1").
Thus, the structure of 2 was established as 9-isobutyryl syringing.

Compound 3 was obtained as yellow powder, with the molecular formula of
Cy3H,404, as determined on the basis of the positive-ion HRESIMS (m/z 499.1266
[M +Nalh) (Supplementary material, Figure S16), demonstrating 12 indices of hydro-
gen deficiency. The 'H and "*C NMR data (Supplementary material, Table $3) exhibited
characteristic resonances of isoflavone skeleton, like 4’,6-dihydroxy-7,8-dimethoxyisofla-
vone (Wang et al. 2015). The main differences were that a set of glucose residue
group was connected to C-6 in 3 instead of hydroxyl, which was supported by the
HMBC correlations (Supplementary material, Figure S22) from H-5 to C-4/C-6/C-7/C-8/
C-9 and H-1" to C-6 as well as NOESY correlation (Supplementary material, Figure S23)
of H-1" with H-5. Besides, the O-methyl group connected to C-7 and hydroxy attached
to C-4' in 4',6-dihydroxy-7,8-dimethoxyisoflavone was replaced by hydroxy and O-
methyl group in 3, respectively. This deduction was verified by the HMBC correlations
from H-5 to C-7 and H-2'/H-6'/OCH3-4' to C-4' (Supplementary material, Figure S22).
The measurement of optical rotation value of 3 revealed the presence of D-glucose.
The relative configuration of D-glucose was determined as f-type based on the cou-
pling constant of glucose terminal hydrogen 6y 5.09 (1H, d, J=7.8 Hz, H-1"). Thus, the
structure of 3 was established as 7-hydroxy-8,4’-dimethoxyisoflavone-6-O-f- D-
glucopyranoside.

Compounds 1-12 were evaluated in vitro for their inhibitory activities against AChE
by a modified Ellman’s method. BW284C51 (10 uM) was used as a positive control, and
AChE inhibition rate was ~61.8%. Compound 5 exhibited robust AChE inhibition hav-
ing an ICsq value at ~15.0 uM, and compounds 4 and 12 showed mild AChE inhibition
having ICso values at ~50.2 uM and ~45.7 uM, respectively. The results were shown in
Figure S24 in Supplementary material.

3. Experimental
3.1. Plant material

The pod of C siliqua was collected from Republic of Cyprus. The plant material was
identified by one of the authors (Dr. Tina Ting-Xia Dong) according to their morpho-
logical characteristics. The voucher specimens (CL2018101) were deposited in
Shenzhen Key Laboratory of Edible and Medicinal Bioresources, HKUST SRI, China.

3.2. Extraction and isolation

The dried powder pod of C siliqua (20.0kg) after removal of seeds was refluxed with
95% aqueous EtOH (140L x 2, each for 1.5h) and 70% aqueous EtOH (140L, each for
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1.5h), successively. After filtration, the solution was evaporated under reduced pres-
sure to give a residue (12.4kg) that was then separated by macroporous adsorption
resin D101 CC, eluting successively with pure water and 95% aqueous EtOH to obtain
the EtOH fraction (462.7 g). The EtOH fraction (460.0g) was then dissolved in 50%
aqueous MeOH and partitioned with petroleum ether and EtOAc. The dried EtOAc
extract (135.0g) was subjected to silica gel CC eluted successively with a gradient of
petroleum ether-EtOAc (1:1 to 0:1, v/v) and then CH,Cl,-MeOH (7:1 to 1:1, v/v) to
yield ten fractions (A-J). Fraction F (18.1 g) was subjected to ODS CC eluted with a gra-
dient of aqueous MeOH from 15% to 100% to afford five sub-fractions (F1-F5). Sub-
fraction F4 (4.2g) was isolated by Sephadex LH-20 column with mobile phase of
CH,Cl,-MeOH (1:1, v/v), followed by semi-preparative HPLC with mobile phase of iso-
cratic 36% aqueous MeOH to obtain 01 (23.8 mg, tg 37.14 min). Fraction | (20.0g) was
subjected to ODS CC using a stepwise gradient of aqueous MeOH from 15% to 100%
to give five sub-fractions (11-15). Sub-fraction 15 (2.7 g) was subjected to Sephadex LH-
20 column with mobile phase of CH,Cl,-MeOH (1:1, v/v) to give three sub-fractions
(15a-15c). Compounds 02 (48.3mg, tg 27.27 min) and 03 (3.3 mg, tg 56.42 min) were
purified from sub-fractions 15b and I5c by semi-preparative HPLC eluting with isocratic
55% and 49% aqueous MeOH, respectively.

3.2.1. 1-0-Galloyl-6'-O-feruloyl-a-D-glucopyranose

Yellow powder; UV (MeOH) 4 max(loge) 218.0 (4.26), 291.0(4.02), 322.4 (3.95) nm; IR
(KBr) vmax 3378, 1700, 1630, 1604, 1516, 1451, 1351, 1215, 1126, 1071, 1032, 766,
580cm™’; 'H and *C NMR spectroscopic data, see Table S1; Negative HRESIMS: m/z
507.1180 [M - HI; the original spectra were shown in Figure S1-S8 in
Supplementary material.

3.2.2. 9-Isobutyryl syringing

Yellow powder; UV (MeOH) A max(loge) 211.6 (4.32), 269.2 (3.97) nm; IR (KBr) vmax
3393, 2934, 1731, 1587, 1507, 1465, 1421, 1336, 1243, 1129, 1070, 610cm™'; 'H and
13C NMR spectroscopic data, see Table S2; Positive HRESIMS: m/z 465.1983 [M + Nal™;
the original spectra were shown in Figure S9-515 in Supplementary material.

3.2.3. 7-Hydroxy-8,4'-dimethoxyisoflavone-6-O--D-glucopyranoside

Yellow powder; UV (MeOH) A max(loge) 204.6 (4.07), 264.2 (4.02) nm; IR (KBr) vmax
3422, 1651, 1614, 1588, 1495, 1367, 1280, 1265, 1183, 1056, 1030, 1012, 831cm™"; 'H
and >C NMR spectroscopic data, see Table S3; Positive HRESIMS: m/z 499.1266
[M+Nal"; the original spectra were shown in Figure S16-S23 in
Supplementary material.

3.3. AChE inhibition assay

The AChE inhibitory activity of the compounds was determined by the slightly modi-
fied Ellman’s method (Ellman et al. 1961). In brief, 20 uL of test chemical were added
to the reaction mixture with 20 uL of 0.05U/mL AChE solution (from rat brain lysate)
and 20 puL of 0.6 mM 5,50-dithiobis-2-nitrobenzoic acid (DTNB) in 96-well microplates,
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pH 7.4. The reaction was initiated by adding 20 uL of 1.2 mM ATCh and then quenched
with addition of 20 uL of 4% sodium dodecyl sulfate (SDS) after incubation at 37 °C for
30 min. Absorbance at 405 nm was recorded. BW284C51 was used as positive control.
The inhibition rate (%) was calculated as following equation: Inhibition rate (%) = [1 —
(ODs — ODg)/OD(] x 100. (The ODs and ODc are, respectively, the optical density with
and without the test compounds, and ODg is the optical density without AChE).
Inhibition potency of the test compounds was expressed as ICso value, in which all
assays were repeated in triplicate.

4, Conclusion

In this study, two new phenylpropanoids (1 and 2) and one new isoflavone glycoside
(3), along with nine known compounds (4 —12), were isolated from the pod of
Ceratonia siliqua L. Among all these compounds, Compounds 4, 5, and 12 showed dif-
ferent levels of inhibitory activity against AChE with IC50 values of ~50.2, ~15.0 and
~45.7 uM, respectively.
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