T—T L CHRE R, R U, F5E CWSP 35 L OY HWSP
#B7-, (WZ CWSP: 8.9% LT 7. 1%, HWSP:
30. 0%33 & U* 31. 3%)

R OAT - S¥ERF (1 mg) 2 myo-inositol
KA (50 mjg/ml, 50 pl), ZXEE/K (200 pl),
BLU4MTFA (250 ul) %ANx 120 °C T 2 FEfE
MAKRDR LT, Zhaimt, ERKWT 50 °C
THEELE, E6T7TEM=FYV 0.5 0l 250
ZERRM T CHET IRIERZ T, Bbhz
BEIAK DM % KRR TRT MY D LATEST
L. TAY h—N%EHE, T2 1-2AFNA I
Y —b (0.2mLl) BLUEKEEEE (2nl) #M%.
FIRT 1 M7 B F L EZITo 72,

A FALGHT : 3R DMSO (1 mL) (Z¥5A%1% . NaOH
MR (30 mg) Mz, T|ET 5 HEEHBLE,
ZZWZI AT (0.1 ml) EMZ, EHICE
BT 10 fHEEE L, ERT ALY TEFlI2
DA FNEERER, KEKE 700 F LV ATH
BEL., BohlruuRVAMEERLE, AF
NEZHER 2 N TFA #, 120°CT 2 BeRIINK S AR
Licth, =Rk Ebo BB & RO BRIE
TV, BB ATFNMMET VY h—AT T —
BEZH T, GCBLTGC-MS THMH LT,

C. HsuRER

FONT KR CWSP 38 L UYHISP I22oW T, £h
EN GFC LEVEBFHFFREERDILLZ A,
CWSP X 3. 21X 10°35 J U} 3. 25X 10°, HWSP i1 2. 42
X10°B X1 2.41X10° THhH - 7= (Fig. 1), £,
EFNENDESEE (Mw/Mn) 13 CWSP 1% 2.25
X217, HWCP X 2.56 BXTR2. 71 Th o7,
BNT, TNEhOEEEEZ O LIzLZ A,
Table 1 (TR L7z & 912, CWSP i3\ Fhoa v k
KEBWTbLYYy /) —RETT T b—ZADLMKH
3:1 THDHDITH LT, HWSP I3 11~12: 1T

bHolz, ILILVWTNDEFEIZOWTHERBED
TN a— AR EnT, RIZAFNALGT 24T
27k Z A, Table 2 (LRLZEDIZwr /) —A
BRET LA-FEEEL L4,6-BABRETHY,
HZ 7 h—ABREITLSTHEETRBIHEESLT
WA Z DR S T,

D. B%

AE., BUAEERIER. BB X OBUKIZ R /2E
DDBLBRILBIZED biviz, (Lot 1t 44. 0%, Lot
2: 41.5%) BEFFEINOH > T H AT R 7Y
ERFXETORLND OWRITHEZ LM b,
REBEMHOELE— AR~ — R IZFHYT
DENTHHZENEZONE, £, WThO
By MZBEWTH, 527 bewrFradard
BHEENB, ERDE L TRESEEDRNT T 2
Fe T UREETHY, InT -0 TATH
EENTWEEY~Y ) — A 3EEYTY 1 BE
DHZ7 I hN—ABRKEELETT I h~rF ke
RERDEFENREEINTNB Z ERBHLNTE,

E. ##
AREHUTIE Fig. 4 IRLEZ 2 EOH T 7 b
TUTUREENTNDZ ERSh o, INEN
SNnoTe T 7 M T U IBIREOEN (F
F20FZELTD 1 RE) bOThHholk,

F. BFERE
2L

G. SHBPERED R « &R
2L
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Fig. 1. GFC Patterns of CWSPs and HWSPs from Cassia Gums
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Fig. 2. Total Ion Chromatograms of Partially Methylated Alditol Acetates from Cassia Gums
Peak 1: 1, 5-di-0-acetyl-2, 3, 4, 6-tetra—O-methyl galactitol
Peak 2: 1,4, 5-tri—0-acetyl-2, 3, 6-tetra-0O-methyl mannitol
Peak 3: 1, 4,5, 6-tetra—(acetyl-2, 3-di—0O-methyl mannitol
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Fig. 3. Mass spectrum of Peak 1, 2 and 3.
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Fig. 4. Proposed Structures of CWSP and HWSP from Cassia Gum
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Table 1. Sugar composition of polysaccharides
Monosaccharides lotl Lot 2
CWSP HWSP CWSP HWSP
Mannose 75.1% 89.6% 75.6% 87.7%
Galactose 22.5% 7.2% 22.0% 8.7%
Glucose 2.4% 3.2% 2.4% 3.6%
Table 2. Methylation analysis of polysaccharides
Identification Deduced linkage Lot 1 Lot 2
CWSp HWSP CWSP HWSP
2,3,6-Mes-Man* —4)-Man-(1— 59.7% 84.8% 63.2% 85.6%
2,4,6-Mes-Hex —3)-Man-(1— 2.1% 3.1% 1.9% 3.2%
2,3-Me2-Man —4,6)-Man-(1— 21.7% 6.7% 20.7% 6.9%
2,3,4,6-Mes-Gal Gal-(1— 16.5% 5.4% 14.1% 4.3%

*  2,3,6-Mes-Man = 1,5-di- O-acetyl-2,3,6-tri- O-methyl mannitol.
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BEAFEHNFMEEME (REDRD - KEHRIEENEEE)
HHEMEREE

Ha 7= HADESIET 5%

SHEEE % AE BILKFRFREFZRENER (BF) Bh#H

MRES

o,

ARTE—2H L BREICESESHE L, 2 MOSHEELS 2F T, TRTRIZONT,
BHELSMEERBLIER. WThb V77 b0 F U THLN, DIKERRRDZ LMBHE

A. HREBAH

AR TE—HLE T ARAF =R
(Ceratonia s1']1'qua‘ LINNE) OFEFDRIAERS
. BB LTHELAELD, XITNEHEKIZ
W%, A8L. 4 Y e AT a— L TR
LTHBELNELDTHD, ERSTIIZHEETDH
5. LEZBENL TV, AEH, 2EOERIZHOWV
T, DEBEZITV. TLENBOLRTZESICD
WTHEMMTZAIT o7,

B. FFFEFHIE

b RO L e T e—r a2 ey
B ZEARSTRIMIHEEELTAFLE,
YEE & ONRIE Zf8 :HPLC 13 BB VR Y Shimadzu
Prominence A5 A (R 7 : LC-20AD. B 7 A
A—7  CT0-20A, Y AF by ha—F—:
CBM-20A) 33 & UY LabSystem B4 RT £ H{ %3 (RI-2000)
RV, TS ABEIIBERRBERR IC V-2 X
77— 3 (LCsolution) IZ KXY fi##f L7z, GPC
TR TEM L.

#7 I : TSKgel GMPW,, (7.6 mm X 300 mm X 2,
Tosoh $H5)  #8Eh#H :0. 1 M NaNO,., T :0. 6 mL/min,
7 ARE - 40°C. BH :RI

GCIEGL YA = AHBIGCC-353 WA/ o< h 5

T, AT L—F—L LTBMAS D-7000
EHEELELOERG, TRE&EMH TRIE L.
75 2 1 SP-2330 (3.2 mm X 30 m, Spelco ).
X¥ YT —HRA:N,, 5ethgs : FID. # 7 LMRE
160-210°C (2°C/min) , 210-240°C (5°C/min) ,
240°C (9 min)

GC-MS i BEBIEETRIQP-5000 & A 7 A & VT,
TEOEMTER LTz,

7752 :DB-5MS (3.2mm X 30m, J&WHY)., ¥
YT —H A He  BHEF:MS, B 7 LIRE 100-200°C
(2°C/min) . 200-300°C (20°C/min) |
et E - 3B (1g) (T 80% EtOH (20 ml) %
Mz, FRT 20 DEHEAR LT, EBOO0BZTT
o1, BONEILEE% EtOH, 7 hor, BIU
VxFNx—T IOV CIRRGEE LICRRER L, &
TAZHREEK (100 ml) 2Nz, R T—BRHEEBL
7o BHODBEC KV IS E /R, ZhuT 2%
BOT7 ¥ Mo 2NA, LFE% LR & &7 (CWSP),
—J . BRI OWTiX, RE/KEMZ, 80CT
IR L., BODBEC LV AIEEEELE. Zhus
2 EEREOTE MU EMA, ZHEEXULREIERE
(HWSP), CWSP 3 KX TVHWSP Wiz oW\ T, #
287k (100 ml) %0, 80°CTHNE L. HERME
L. FIEER 2187z, & 22 2 580 EtOH 2N %,
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B UEER % EtOH, 7 b, BXUOYxzF 1
T— TV THEHE R, F4 L FEHR CWSP 35 L UV HWSP
7, (YK CWSP: 24.2% 35K 0UV31. 7%, HWSP:
35. 9%33 L V' 18. 5%)

BHEEAR ST « 258388 (1 mg) (2 myo-inositol
K¥EHk (50 mg/ml, 50 pl), ZAEE/K (200 ul).
FBIT4 M TFA (250 pl) %% 120 °C T 2 KRS
MK LIz, ZhEKBHE, BRKHRT 50 °C
TEELE, S6RT7TER=rYL 0.5 0l 250
AERIRT CHET 2 8EE21To72, Bbhis
BRIMK DD KFBALFR TR T MY 7 LA TET
L. TN b=/, T 1-AFNAIH
Y= (0.2ml) B L UEKERE (2nl) ZH0Z.
ERT 1B T 2F 2T o7-,

A FNACGHT - 3EHE DMSO (1 mL) (Z¥5#Z4% . NaOH
MR (30 mg) M. =BT 5 HMEHELE,
ZZWIufbAF (0.1 ml) ZINZ., X6ICE
BT 10 HRHH L, ERH A% Y TRFlI2 T
TAEA FAERRER, KEKE 7 aafLaTsy
L. Boh/7aa RV ME2ERLE, AF
MESHEE 2 N TFA F, 120CT 2 BERIAK SR
L7z, Thz Lo BRI & Rk RE
2TV, B AFNMETAY h—AT &5 — Nk
BEEEB T, GCRBIUGE-MS THH L,

C. ERER

FoHN T CWSP B X UHWSP {22\ T, R Eh
GFCIZ X W EBVHHTFEEZRDIZEZ S, CWSP
1% 2.33X10° I KT 2. 71X 10%, HWSP iZ 3. 67 X 105
BLU3.39X10°Tho (Fig. 1), £/, h
%h@éﬁﬁﬁ(mﬂd&iwwﬁﬂJsﬁiU
2.03, HWCP 1T 1.50 B X T*1.88 Th -7z,

TNENOESZICOWTHEREL ST L L
Z 5, Table 1 IZRLEL SIZ, WFhOESD
v —RAREHAT I PR THERANTEY ., &

HEOT NV a—RAbBRHEhE, LrLaRs,
v ) =RETT I b—ADLLIL CWSP & HWSP T
RESBR->TEY, ZhTNM3: 1. BLOW
5: 1 Thoi,

RIZAF D EAITo72L 25, Table 2 |2
RLEEIICWVWThOZEIZONTHL<r /) —
AFREIT L 4-FECTREL 1,4, 6- A BETH Y.,
A7 h—RABREZILTHEBIRBIIHESLT
WO ENTRINTZ, T2, 1,3 e~/ —
AREOHFE L FHEINT=,

D. £%£

4B, BRLBKTABRILINEERENERD
ZE¢ERHLE, ERENIZDNWTHR LS -
A WTRUHT 7 b= T ThHBZ ENAED
LIS, CWSP X~ ) —R 4 BEEL -0 1
BREDTZ 7 =AM, —F HISP TREH~<
/- ACREYIY 1BREDOT T b—ANKEE
LTS ZEWmrmahic, ZOSIKEDZEICL
V. BIRMERREDZ EBEZ LRI,

E. ##

HMEZERLE LTHERASh TS in 7 E—
YHLRIE, e b Fig. 4 ITRLELD
WCRIEEDRLD2BOHT 7 b~ F g
NTWAZEAFHRENE,

F. MfeEHEK
2L

G. MBPEMED HFE - BRI
2L
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Fig. 1. GFC patterns of CWSPs and HWSPs from Carob Bean Gums
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Fig. 2. Total Ion Chromatograms of Partially Methylated Alditol Acetates from Carob Bean Gums
Peak 1: 1,5-di-0-acetyl-2, 3, 4, 6-tetra—O-methyl galactitol
Peak 2: 1,4, 5-tri—0-acetyl-2, 3, 6-tetra—0-methyl mannitol
Peak 3: 1,4,5, 6-tetra-0-acetyl-2, 3-di—0-methyl mannitol
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Fig. 3. Mass spectrum of Peak 1, 2 and 3.
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Fig. 4. Proposed Structures of CWSP and HWSP from Carob Bean Gum
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Table 1. Sugar composition of polysaccharides

Monosaccharides Lot 1 Lot 2
CWSP HWSP CWSP HWSP
Mannose 77.6% 83.0% 77.5% 84.3%
Galactose 22.4% 17.0% 22.5% 15.7%
Glucose trace trace trace trace

Table 2. Methylation analysis of polysaccharides

Identification Deduced linkage Lot 1 Lot 2

CWSP HWSP CWSP HWSP
2,3,6-Mes-Man* —4)-Man-(1— 59.7% 69.9% 61.2% 73.4%
2,4,6-Mes-Man —3)-Man-(1— trace trace trace trace
2,3-Me2-Man —4,6)-Man-(1— 22.0% 15.2% 21.6% 14.9%
2,3,4,6-Meys-Gal Gal-1— 18.3% 14.9% 17.1% 11.7%

* 2,3,6-Mes-Man = 1,5-di- C-acetyl-2,3,6-tri- O-methyl mannitol.
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BEHBHITHELBYE BRORD REMRIEETRED)
BEAF R MM DHS & R E T T 55
AL 19 FESHEHRBEE
HLR—REDHS - SHIETBHE
SBEFE KILEE EEESRMEETAT R HEMEYT

el ®, [F—d

MREE BFERINDABIINEENTOWETNVRIARRHT A=A ERREEL B
LT, UPLCMS (ZEVEREBOHETTo7-. TIC TIZPERD LCMS &L T ¥
=7 uv =73/ oN, WThOBELMEHTHL 2BV BED LN,

FFAF L E—T DO mz POEEEZHEL, /e~ bE—JRZEENIRDDZA T4
BEiTolk. 8ARSOREZETICHE OBEEHEOMNIT S Z LN TE, UPLC/MS
VDHERARRIEL LTHERATHL Z EBRANTE.
LZVAIAR NI TALTIE, Z<D7av hE—J2_R—2RT7(4 LV HETAI LR TE
snBNTORGOERRE X 5T T 5 2 & R AEE

&n B DR R D HILEMEECHIET

tEZ bR,

A. BFREHN

BEFF N 46 I E N TWDHH A
—ADHIZIE, REAMBRBREESHTH
ROBDRBE. AL A+ LD
STWRWRBRHDEZ L, %‘ﬁﬁ‘?ﬁ@ifﬁ%‘w
R+5ThHHIEREITKS.

T BN —RZIEE T FHORDLOEKEE
HOEVMES F 25255008550, 1KY
FOLDDFILT AN/ ARPERGEZEZD
Nab0ORH5. ZHD &M B OREBKE
ExBEELT, MRS D53 B - R E & F]
AU B RBRIEI BT o 1T o7, M
FEFEFTOWE T, TLC THEEL T/ ¥ —)n
LRIETCERZE, DT AR ARNER D&
SNTVWBESRF v, Fo< R, =ava
v, RS AUH A, TSR LOMS R
GCMS THHL THERDIZRVE LS
YD BE-RENTEDIEEMELE. FHiZ

LCMS TiZ, FEEEBRETHLHIEND,

RBRIELLTHERAThHLI LN RINT. 5%

BEEABFETIX, KVEMEREZR UPLC/MS @
VAT LB AW FIEIZLY, NIT AR AR
BDERZEINTWDRHB DG EIT-7Z.
Flo, DTNRIARPERFESN TS
— LR TS AT DN THRILFEICEY
RETLIZ.

B. BIXAE
(1) &=t

AWEREHIL T OLEY THD. RHER
MR EITAEARHTRMHBEIVAFL
o, e ARF w7 BARENY. ¥ iiE:
BN, —=avay  R&ENY. <oV
AT b —REER. LI BSEEM
. a— LB REENY. o &
.

MFRROBE THE=2vay S ORE
ZISETHRRIZUEZ. 20 mg/ml DEBELA
BINTAZ 7— NI Z TR, 3,000 rpm,
20°CC 20 R LHBEEITV, 20 EiE%
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TANE—=BBLTAY /— AR E LT,
(2) LC/MS conditions 1

Instrument: UPLC/SQD system (Waters)
Column: ACQITY UPLC BEH C18 (2.1 mm
id. x 100 mm, Waters) and VanGuard
Pre-column (2.1 mm 1.d. x 5 mm, Waters)
Column Temperature: 35°C

Solvent A: 10

acetate/0.05% acetic acid

mmol/L. ammonium
Solvent B: acetonitrile
Gradient: 001 min = 65% B — 1010 min =
65095% B — 100022 min=90%B
Flow rate: 0.4 mL/min
MS conditions: mode, ESI negative, cone
voltage, 30 V.
(3) LC/MS conditions 2
Instrument: UPLC/SQD system (Waters)
Column: ACQITY UPLC BEH C18 (2.1 mm
id. x 100 mm, Waters) and VanGuard
Pre-column (2.1 mm i.d. x 5 mm, Waters)
Column Temperature: 35°C
Solvent A: water
Solvent B: acetonitrile
Gradient, 0020 min = 80098% B — 20030
min =98% B
Flow rate: 0.2 mL/min
MS conditions: mode, APCI positive; cone
voltage, 60 V; corona current, 1 pA.
(B E ~DBELE)

HrIZEEL.

C. &8

(D) ESI AH T AT B—FRIZE BB
R A 7 L%V, 10 mmol/L EiEET
YEZDL/005%EEE— T h=F UL

R THBELT ESI-MS X 4T 4 7€~ KT

BEOHzEfTo7. R IA KT XTO&E
DTICETF L. WFhOmB Y, kD
LCMS &itB L Ty —Fsn< b Y
— BB oNn. £, MEMTHL?Z
EBVWAROONTZ. Lo T, TIC DA
THEBOXFINRATREE B X biLi.

Fl—du B OB SAO LB, SEFho
T DITITHERLAR Sy, FRCH LN—RE LT
DHEIZBLLEEZLNDT VN AF
DEEBFAATSHS. LrL, TXTOH
RS DIEEDRR SN > TWHPITT
iV, 2T, BOOHFENOEER
WEL, 7uv bE—ZZEENDIRITD
SA THEETHIZ. /a<w b= 0D<
AR bR, BENES, mz BPRE
WIAE— Iy FAX L E—7 EEX,
ZFOmz ORBEERHE L. XAT 47
% — KN T, triterpene acid, triterpene
aldehyde acid, diterpene acid, diterpene
dicarboxylic acid DR~ 1 b &R S
niz. b S HICREEME (degree of
unsaturation, DU), EBEERF0K (0), 7
EFNLEOH (Ac) Kk THELE., —
OBV TIEMEEE TORRRE
WLV REERIT-T.

AT & BEICEEMICRAT S.
Q) vAFy7

triterpene acid (DU = 7, O = 1), triterpene
acid (DU = 6, O = 1)IL triterpene acid
(DU =6, 0 =1, Ac = DBELETN TV
(X 1B). triterpene acid (DU =7, O = ND=
Aya<whrZ L ETHREOBVZOVhE—T
{¥ moronic acid (1), oleanonic acid (2),
kX W
isomasticadienonic acid (4) T&?Y, triterpene
acid DU = 6, 0 = 1, Ac = NDBEIF

masticadienonic acid 3
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3-O-acetyl-3-epimasticadienolic acid (5) & U}
3-O-acetyl-3-epiisomasticadienolic acid (6)&
Zxbh5b.
() Fr~ B

triterpene acid (DU = 7, O = 1), triterpene
acid (DU = 5, O = 1)IL triterpene acid
(DU =6, 0 = 2)BZLEEN TN (K 10).
VAF I RN T v F LIl
IR &N h o 7=, triterpene acid (DU = 7,
0 = N)D<RIa< T L ETHEEDENY
o<k — 27X ursonic acid (7)) THY,
triterpene acid (DU =5, O = 1)DH— D —7
I% dammarenolic acid (8)¢&x b 5b. v R
v h7TALTIE, TIC THBETE o727
BZH—DE— L TR AT LN TE.
@) ==y=ay

triterpene acid (DU = 8, O = 1), triterpene
acid (DU =7, O = 1), triterpene acid (DU = 6,
O = 1), triterpene acid (DU = 7, O = 2),
8, 0=1, Ac=1),
7, 0=1, Ac = 1),
triterpene acid (DU = 6, O = 1, Ac = 1),
triterpene acid (DU =7, 0 =2, Ac = D)A3%<
EFEN TV (X 1D). triterpene acid (DU =7,
O = 1)TiX 9,11-dehydro-B-boswellic acid (15),
triterpene acid (DU = 6, O 1) Tix
a-boswellic acid (11)X° B-boswellic acid (12),
triterpene acid (DU = 7, O = 2) Ti
11-keto-B-boswellic acid (9), triterpene acid
QU = 6, 0 = 1, Ac = 1) Tk
acetyl-a-boswellic acid (13)& B-boswellic acid
(14), triterpene acid (DU=7,0=2, Ac=1)T
1% acetyl-11-keto-B-boswellic acid (10)23#% H
&, TIC TIHRFFEFH 7~10 53I2E<D
V—nRH508, vA/aw T ATIEA
PGS U2 AT BT TR T& 7.

triterpene acid (DU

triterpene acid (DU

(B) S AH L

triterpene acid (DU = 6, O = 2)BIL T
triterpene acid (DU =7, 0 = 2)BELEFEN T
VW= (X 1E). triterpene acid (DU =6, O =2)&
L T sumaresinolic acid (19)234& Hi& 7=,
(6) —L-It8thg

triterpene acid (DU = 7, O = 1), triterpene
acid (DU =6, O = 1), tniterpene acid (DU = 6,
0 =1, Ac = DRELEEFNTWE(X 1F).
TIC TIXRFFRER 8 pAHEIZRO6ND 3 KD
v¥'—2%, vA7a< b5 LTI triterpene
acid (DU =7, O = 1)¢ triterpene acid (DU = 6,
0 =1)eTRAIL TR TE-.
(7) =2—,L 408

diterpene acid (DU = 5), diterpene aldehyde

acid (DU = 4), diterpene acid (DU =4,0=1),
diterpene acid (DU = 3, O = 1), diterpene

dicarboxylic acid (DU = 4), diterpene
dicarboxylic acid (DU = 5, O = DNELEFE
N T (X 1G). diterpene aldehyde acid
(DU = 4)D~<=RIa< /T LA THEDRVY
o<k —2713 agathalic acid (18), diterpene
dicarboxylic acid (DU = 4)D~vRI/a<hr'S
Az RBNBE— 21T agathic acid (17)ThHD
LEZ 65, fthiZ diterpene acid (DU =4, O
= 1) agatholic acid (19N ZFFhsrLBbih
5. v A7av T ATIE, REEEFR 1~2 4
DIAT =P R = AT T TN
TEk.
8) v

diterpene acid (DU = 7), diterpene acid (DU
= 6), diterpene acid (DU = 5), diterpene acid
(DU = 4), diterpene aldehyde acid (DU = 4)¥
X U diterpene dicarboxylic acid (DU = 5)A3%
<EENTWZ (K 1H). diterpene acid (DU =
6) TdH 5 dehydroabietic acid (20), diterpene
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acid (DU = 5)T&® 5 abietic acid (21),
diterpene acid (DU = 4) T3 dihydroabietic
acid QR E RS ENTVBEEL LIS,
9 APCI RV T 47 F—FRIZ LB H

K=TEr=PIALRTHBEELT
APCI-MS RYT 47— FTHM L. X
ALY AF vy, FUo=NElE —ava
v, TVIBIEOTIC ZRLE. XA
A, a—sUL8E, g D TIC I
BiolZa<w M= Bhotz.

RHT 4 TE— N TR LEGE L R
Z/av hE—JIXBENDIREDEIAT
DEEIToTe. T AARY MU, REMN
L mz MRENT AL =7 2S5FA 4
B—27 LEZ, TOmz hOEEERHEL
7=. RYT 4 7F— FTIX, triterpene,
triterpene aldehyde D711 b L HANEA R H
Ihiz. Zh b % & HIZAREAFE (degree of
unsaturation, DU) & BEZRFD% (0)
XoTHELE.
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