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Abstract-Ten minor sapomns, momordms Ia-Ie and Ha-He, were isolated from the root of Momordica cochznchmen- 
szs, along with the known maJor saponins, momordins I and II. Their structures were established on the basis of 
chemical and spectroscopic analysis. The structures of the two new saponins were assigned as 3/?-{([O-p-D- 
xylopyranosyl-(l-2)-O-B-D-xylopyranosyl-(1 ~3)]-O-P-D-glucopyranuronosyl)oxy}-olean-l2-ene-28-olc acid for 
momordin Id and momordm Id-28-P-D-glucopyranosyl ester for momordin IId. It was confirmed that the genume 
saponin present m the root was not the monodesmoslde but the blsdesmoslde, though the former 1s the maJor 
component m the dry root 

INTRODUCTION 

Momordica cochrnchrnensis (Cucurbitaceae) 1s a perennial 
plant indigenous to tropical regions and distributed 
throughout China, Taiwan and southeast Asia The dry 
root of this plant, ‘Muble-gen’, 1s used as an expectorant 
and an anti-inflammatory drug m Chinese medicme [I]. 
Kuwada and Fuwa were the first to isolate sapomns from 
the root of which the aglycone was oleanohc acid They 
named this component momordin, but they could not 
elucidate the structure [2] Recently, Okabe et al. repo- 
rted that ‘momordm’ 1s composed of at least three 
saponms, momordms I (l), II (2), and III (3) [3], and that 
2 1s identical to hemsloslde-Ma1 which was Isolated from 
Hemsleya macrosperma by Tanaka et al. [4]. This paper 
deals with the detailed investlgatlon of ‘momordm’ and 
the discusslon on the genume sapomn present m the root 
of M. cochinchtnens~s. 

RESULTS AND DISCUSSION 

Ten minor sapomns were isolated from aqueous meth- 
anol extracts of the dry root of M. cochmchznensis, mom- 
ordins I a (4), Ib (5), Ic (6), Id (7), Ie (S), Ha (9), IIb (lo), IIc 
(ll), IId (12), and IIe (13), along with the two known 
saponms, momordins I (1) and II (2) by the procedure 
described in the ExperImental 

Every sapomn Isolated gave oleanolic acid (14) on 
acidic hydrolysis Moreover, they were separable mto two 
classes, the monodesmosldes (e.g. momordin I) and the 
bisdesmosides (e.g. momordm II); momordins IIa-IIe 
(9-13) affording momordins I, Ib-Ie, respectively, and 
glucose on saponification. In the ‘H NMR spectra of the 
blsdesmosldes, the signals of the anomerlc protons at 
66 33 (d, J= 8.1 Hz) showed that the esterlc glucose had 
the /3-configuration. In fact, the signals of momordins 
Ia-Ie (4-8) were very similar to those of 1 and those of 
momordins IIa-He (9-13) were close to those of 2 except 
for the signals for the sugar moieties at C-3 m the 
13C NMR spectra (Table 1). 

Momordin Ia (4) yielded glucuronolactone and arabm- 
ose together with 14 on acldlc hydrolysis. In the 
13C NMR spectrum, the signal of the carboxyl carbon at 
C-6’ was shifted upfield from that of 1 by 2 ppm and a new 
signal ascribable to a Me ester was observed at 652 1 The 
structure of 4, therefore, was determined as 6’-meth- 
ylmomordm 1. As the 13C NMR spectrum of momordm 
IIa (9) resembled that of 4 except for the glucosyl ester 
moiety, It was assumed that 9 was Identical with 6’- 
methylmomordm II This was confirmed by direct com- 
parison with a sample produced by methylatlon of 2 with 
dlazomethane [3]. 

Momordm Ib (5) afforded glucuronolactone as the 
only sugar moiety on acldlc hydrolysis. The 13CNMR 
spectrum suggested that 5 was the C-3 glucuromde of 14 
The signal of the anomerlc proton of the glucuromde 
appeared at 65 06 with the couphng constant (7.8 Hz) 
showing the j&configuration m the ‘HNMR spectrum. 
Consequently, the structure of 5 was elucidated as 38-([O- 
/Y-D-glucopyranuronosyl]oxy)-olean-12-ene-2%olc acid, 
and 5 IS ldentlcal with a saponm isolated from Lonzcera 

nrgra (Capnfohaceae) [S] Addltlonally, the structure of 
momordm IIb (10) was determined as the 28-fl-glucopy- 
ranosyl ester of 5 by comparison of the 13C NMR spectra 
of 5 and 10 Momordm ITb (10) IS ldentlcal with chlkuset- 
susaponm IVa previously isolated from the rhizome of 
Panax Japonrcum [6] 

.Momordin Ic (6) yielded 14, glucuronolactone, and 
xylose on acidic hydrolysis. The glycosylatlon shift [7, S] 
m the 13C NMR spectrum of 6 suggested that xylose was 
linked to C-3’ of the glucuromde moiety, the signal for C- 
3’ of the glucuromde moiety was shifted downfield by 
8.4 ppm from that of 5 and conversely, the signals for C-2’ 
and C-4’ were shifted upfield by 1 1 ppm and 2 1 ppm, 
respectively. Methanolysls of momordm Ic permethylate 
(15), prepared from 6 by Hakomori’s method [9] with 
hydrochloric aad-methanol, afforded a methylated glu- 
curomc acid of which the hydroxyl group at C-3 alone 
was not methylated and which is ldentlcal with the one 
derived from momordin I permethylate (16) The 
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Momordm III (3) 

‘HNMR spectrum of 6 dlsplayed the stgnals of two 
anomeric protons at (55 03 (1 H, (1, J = 7 3 Hz) and 6 5 38 
(lH, d, J=7 6 Hz). These couphng constants mean that 
each configuratton ts fi From these results, the structure 
of 6 can be ascrtbed as 3/f-([O-P-D-xyIopyranosyI-(I + 
3)-O-~-D-glucopyranuronosyl]oxy)-olean-l2-ene-28-o~c 
actd Thus, momordm Ilc (II) was determmed as the 2% 
/I-glucopyranosyl ester of 6 Momordms Ic (6) and Ilc (11) 
have been reported tn TQ/VU.WI ~P~UI~V~IU~ (Portulaca- 
ceae) [lo] 

Momordm Id (7) afforded 14, glucuronolactone and 
xylose on acidic hydrolyses The r3CNMR spectrum 
showed that the ratto was 1 I 2 In the ‘HNMR spec- 
trum of 7, the signals of three dnomertc protons were 
observed at 65.0 (lH, d, J=73 Hz). 6542 (IH. d, J 
=7 8 Hz), and 65 60 (I H, d, J=7 6 Hz) Thus suggested 
that all sugars have the pconhguratton To determme the 

sequence of sugars, 7 was submitted to mtld actdtc 
hydrolyses to gave three prosapogemns (5, 6 and an 
unidentified product, 17) The ’ 3C NMR spectrum show- 
ed that the C-2’ signal of 5 at 675.4 was shifted downfield 
m 17 by 8 1 ppm. This mdtcated that glycosylatton occur- 
red at C-2’ of5, thus, the xylose of 17 ts linked to C-2’ of 5 
The 13C NMR spectrum of 17 was rdenttcal with that of 
pseudo-gmsenoside-RP, Isolated from Panas pseudo- 
ymeny subsp h~ma/azcus (Arahaceae) [ 1 l] Therefore, 
the structure of 7 was determmed as 3p-{([@/j-D- 
xylopyranosyl-(l-2)-0-/Y-D-xylopyranosyl-( I -+3)1-O- 
p-D-gIucopyranuronosyI)oxyi-oIean-I2-ene-2%oic acid. 
Thus, momordm IId (12) was determined as the 28-/G 
glucopyranosyl ester of 7 

Momordm Ie (8) gave equal proporttons of 14, glucur- 
onolactone, xylose and arabmose on actdtc hydrolyses 
Smce 8 afforded three prosapogemns, 1, 5, and 17 by 
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Table 1. “CNMR chemical shifts of momordms m pyndme-d, 

C 1L” 4 4 5 6 7 8 17 2l.u 4 9 10 11 12 13 

95 6 95 5 
740 73 9 
78 7’ 78 6b 
71 lb 710 
79.0’ 79 Ob 
62.3 62 1 

1067 105 2” 105 2” 
7s 1 75.Q 7L4b 
II Ab 17. L 74 5 
70 8” 70 6b 69 4 
67 2 67 Qd 67Q 

104 5” 1044” 
75 9 760 
78 3’ 770 
71 2b 71 2b 
67.1d 67.6 

95.6 95.6 95 6 
740 73 9 73 9 
78 7 78 7’ 78 8’ 
710 71 lb 71.lb 
79 1 78.9e 79 OC 
62 1 62 2 622 

P-eAsslgnments may be Interchangeable in the same column 

partial hydrolysis with acid, the xylose and arabmose d, J= 7.6 Hz), and 65 57 (lH, d, J= 7.6 Hz) Although 
residues must be on C-2’ and C-3’ of 5, respectively. In the each stgnal was not exactly assigned, it was concluded 
‘HNMR spectrum of 8, three signals of anomertc pro- from the coupling constants that the configurations 
tons were observed at 64.98 (lH,d, J=7.1 Hz), 65 32 (lH, were /I for glucuromc acid and xylose, and c( for 
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arabmose Therefore, the structure of 8 was confirmed as 
3B-j([O-B-D-xylopyranosyl-( 1+2)-O-a-L-arabmopyran- 
osyl-( l-+3)]-0-P-D-glucopyranuronosyl)oxy)-olean-12- 
ene-28oic acid Thus, momordm IIe (13) was 
determmed as the 2%P-glucopyranosyl ester of 
8 Momordm IIe (13) is identical with hemslostde-Ma2 
tsolated from Hemsleyu macrospermu [4] 

We isolated 12 saponms from the dry root of 
M cochrnchmenxa, but did not find momordm III (3) as 
reported by Okabe et al [3] 

Both ‘Mubte-gen’ and momordm I (l), the major 
sapomn, severely irritate the mucous membrane of the 
throat, while the fresh root and momordm II (2) have 
little effect This suggests that the major component m the 
fresh root might be momordin II (2) and momordm I (1) 
could be an artifact formed durmg the drying process 
Quantitative analyses of 1 and 2 were carried out m order 
to examine the dtfferences m the saponm components of 
the dry and fresh roots (Table 2) Although the total 
amounts of 1 and 2, given as total momordm II m 
Table 2, were comparable, the ratio of the contents of 1 
and 2 were remarkably different and the malor sapomn m 
the fresh root was 2 

It was assumed that the major genume saponm m the 
root of M cochmchmenss IS not 1 but 2 and that some 
mtracellular enzymes (esterases) contained m the root 
convert 2 to 1 durmg the drying process When the dry 
root was homogemzed m water or aqueous methanol 
solutions and the homogenate was allowed to stand at 
room temperature, the conversion of 2 to 1 occurred m 
the homogenates m water, and 30 and 60% methanol 
solns, but not m the 80 and 100% MeOH solns (Fig. I). 
Thus, active esterases are still present m the dry root 

Although monodesmostde 1s always isolated m greater 
quanttttes than btsdesmoside from the dry root, it was 
postulated that the latter might be present m greater 
amounts than the former m the fresh root To prevent the 
decomposition of bisdesmostde to monodesmostde, tt IS 
necessary to macttvate the esterases before the fresh root 
dtes Unlike the dry root, homogenates of the fresh root m 
methanol retained the enzyme activity. The enzymes were 
inactivated effectively by soakmg the fresh root m hydro- 
chlortc actd soln, an homogenate of the treated root no 
longer showed enzyme activity It was shown that the 
treated root contamed btsdesmostde as the malor compo- 
nent (Table 3) Therefore, it was demonstrated that the 
genuine saponm present m the root of M cochmchmews 
1s not the monodesmostde but the btsdesmoside and the 
former is an artifact 

Domon and Hostettmann reported that the mono- 
desmosrde of oleanohc acrd was Isolated as the major 
component from the aqueous extract of the dry berry of 

Time (hr ) 

Fig 1 Enzymatic hydrolyses of momordm II (2) to momordm 
I(1) m aqueous MeOH solutions Ll, H,O, A, 30% MeOH, 0, 

60% MeOH, A, 80% MeOH, 0, MeOH 

Table 3 Contents of momordms m dry and acid-treated roots 
of M cochrnchmenvs 

Momordms Dry root* (%) Treatments7 (%) 

Momordm I (1) 
Momordm Ib (5) 
Momordm Ic (6) 
Momordm Id (7) 
Momordm Ie (8) 

7 64 045 
002 ND: 
0 42 003 
0 17 002 
0 47 003 

Momordm II (2) 048 7 64 
Momordm IIb (10) 003 002 
Momordm IIc (11) 005 031 

Momordm IId (12) 005 0 13 
Momordm IIe (13) 007 025 

*Dried at 70” for 19 hr 
tTreated with 4% HCI and 3% NaHCO, before drymg 
fNot detected 

Phytolucca dodecandra (Phytolaccaceae), but the corre- 
sponding bisdesmoside was obtained as the only tsolable 
component from the methanol extract [12]. It seems that 
the monodesmoside may be produced from the btsdesmo- 
side by the actton of mtracellular enzymes as demon- 
strated here 

EXPERIMENTAL 

Mps uncorr NMR spectra were measured m pyrldme-d, and 
were recorded dt 400 MHz for ‘H NMR and 100 MHz for 

Table 2 Difference of saponm components m dry and fresh roots of 
M cochmchmenszs 

Fresh root 
Dned root (40”) 
Dried root (70’) 

Total M II* (%/fr wt) Momordm II/total M II 
_ 

1 34+0 35 664+ 61 
125+039 165_flO8 
121+045 62+ 41 

Each figure represents the mean + s d (n = 5) 
*Total M II (%) = momordm II (%) + momordm I (X) x (926/764) [926. M, 

of momordm II (2) 764 M, of momordm I (l)] 
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Fraction 4 (9 57 g) was repeatedly chromatographed on sihca 

gel with n-BuOH-EtOAc-H,O (4 1 5, upper layer) as eluent 

The eluate was coned to dryness and the residue treated wrth 

acid as described above to afford momordm Ild (12) (443 mg, 

yield 0 018%) and momordm IIe (13) (989 mg, yield 0 040%) 12 

White powder (MeOH-EtOAc), [r]h”+ 1 98’ (MeOH, c 1 06) 
SIMS ni:‘z 1097 [M+K]’ with KI IRvtF;cm ’ 3400 (OH), 

1725 (CO,R, CO,H) ‘H NMR b 0 83 (3H, s, Me), 0 89 (3H, s, 
Me).09.!.(3M. ** Mc). 1.07 (XI, 5, M~,.!.08.(3~~.\,.M~$,.!26.(-3H,. 

s, Me), I 28 (3H, .s, Me), 4 99 (1 H. d, J = 7 3 Hz, anomertc H), 5 40 

(1 H, hi \. olefimc H), 5 41 (1 H, d, J = 7 3 Hz, dnomertc H), 5 60 

(1 H. tl, J = 7 8 Hz, anomeric H), 6 33 (1 H, d, J = 8 1 Hz, anomertc 

H) (Found C. 58 11. H, 806 C,,H,,O,, H,O requires C, 

5798, H. 7 86%) 13 White powder (MeOH-EtOAc), [a]h3 

+ It 8 (MeOH. c I IO) SIMS miz 1097 [M +K]+ wtth KI 

IR vEtj; cm -’ 3400 (OH), 1730 (CO,R, CO,H) ‘H NMR 6 0 82 

(3H, .\, Me). 0 89 (3H, s. Me), 0 91 (3H, s, Me), 1 07 (3H, s, Me), 

108 (3H, F, Me), 1 25 (3H, s. Me), 1 28 (3H, s, Me), 497 (lH, d, J 
= 7 ! Hz, anomeric H), 5 3! (!H, d~J = 7 6 Hz,anomerrcH),~54!~ 

(1 H, hr 5, olehmc H). 5 55 ( 1 H, d, J = 7 8 Hz, anomertc H), 6 33 
(.!.I&~~. J = 8 1. Hz,. anomertc. H_). (Eonnd C_. 56.63,. H,.4.U. Calr- 

for C,,Hs,OZZ 2 5 HZ0 C, 56 56, H, 7 94%) 

iitrdx h~droi).w of wpomn;\ Sapomrrs (tu iG mg) -were re- 

fluxed m 10% H,SO,dioxane (1 1) (2 ml) for 3 hr and H,O was 

then added to the reaction mrxt The ppt was collected by 

filtration and recrystallized from MeOH to afford oleanohc acid 

(14) as colourless needles, mp 3055307 EIMS m/z 456 [Ml’, 

248(100) IRrzy:crn ’ 3400 (OH), 1695 (COOH). The filtrate 

was neutralized with aq NaHCO, soln and coned to dryness 

The residue was treated with dil HCI m MeOH and coned to 

dryness Ahquots of the residue were dissolved m MeOH and 

analysed by TLC m comparison with authentic sugars The rest 
of the residue was dissolved m pyrtdme (0 2 ml) and treated with 

trimetliylsllyl chforide-NIO-bis(trtmetliylsilyl)acetamide (I 5) 

(0 2 ml) at room temp for 30 mm The products were analysed by 

CC and their R, values compared with those of the TM& 

derivatives of authentic sugars TLC sihca gel, solvent 

A. CH_C!,+P,(L1H.-H,Q (h A. 1). R >.,. glncose. 0.40,. zix&mose 
0.47.. ry!ose 0 5%. &lwLC~~~JhbJIl~ 0.4!. Solvent. B VY 

BuOH-HOAc-H,O (4 1 5, upper layer) R,. glucose 0 25, ara- 

bmnsc 0.29,. X.yhP_ @18;.&~~~~nnlactone 0.A6 c;C !nl_ temp 
250 Column temp prog 150 to 180 at 2 /mm Carrier gas, He 

08 k~.~Jlm? K,. (mm),. ar.ahmose_ 270,.. 246. rp!ose 3 1.6. 3 88,. 

&curonolactone. 4. !.7.. 4.46,. glncose 6.79.. 9 30. 

Suponrfic‘utm7 of saponm A soln of each bisdesmostde 

(to40 mg) III 2 N KOH (10 ml) was refluxed for 3 5 hr The 

redctlon mixt wds actditied-to pH-l.5wltti difffCTdnd then it was 

extd with n-BuOH The n-BuOH voln was coned to dryness and 

the residue compared with the authentic sample directly to 

identify the prosapogemn The aq soln was heated with cone 

H,SO, (1 ml) for 2 hr at 80’ The reaction mixt was neutrahzed 

with aq NaHCO, soln and coned to dryness Glucose was 

identttfed~m the residue by CfCas its ~SI derlvdttve and- Kc 

CC and TLC were performed under the same conditions as those 
described for the acidic liydroiysis of the saponms 

PeimctAylatron cjf 6 A suspension of NaH (60% m 011) 

(500 mg) m DMSO (20 ml) was heated for 45 mm at 75” The 

reaction mixt was cooled to room temp and a soln of 6 (170 mg) 

m DMSO (3 ml) added This mixt was stirred for 10 mm at room 

temp After diopwise addition of Me I- (20 ml), the mtxt was 

stirred for a further 1 hr The reaction mtxt was then poured mto 

ice-H,0 and extracted with CHCl, The CHCI, soln was coned 
to dryness and the residue chromatographed on sihca gel with 

hexanc--Me,CO (1 7 0 3) as eluent to give momordm Ic per- 

methyl&e (15) (120mg. yield 63%) White powder 
(MeOHmH20) [r]$‘+ 1 65 (MeOH. ( I 02) EIMS m/z 862 

[Ml’, 453 (100) IR v:!j; cm- ’ 1755 (COOMe), 1725 (COOMe) 

(Found C, 6507, H, 905 C,,H,,O,, 15 H,O requires C, 

64 77, H, 9 17%) 

Permethylatron of1 Momordm I (1) (170 mg) was methylated 

m the same way as that described for 6 to give the permethylate 

(16) (132 mg, yield 69%) Colourless needles (MeOH), mp 

162-164” [a]i3+220” (MeOH, c 103) EIMS m/z 862 [Ml+, 

453 (100) IR v~~~ccm~’ 1750 (COOMe), 1730 (COOMe) 
(Eonnd C,. 6670. H_. 9 1.6 C,,H,,O: ;_ recpures C. 6679.. H. 

9 11%) 

Methanolysts of 15 Momordm Ic permethylate (15) (20 mg) 

was dtssolved m 2 N HCI-MeOH (6 ml) and the soln refluxed for 

3 hr The soln was neutralized with Ag,CO, and the ppt filtered 

ofI The filtrate was coned to dryness and the residue re- 

crystallized from MeOH to give oleanohc acid Me ester as 

colourless needles, mp 202-204” EIMS m/z 470 [Ml’. 262 

(100) IR 1,::: cm- ’ 3400 (OH), 1725 (COOMe) The mother 

hqmd was examined by TLC and GC TLC silica gel. 
h&wane-MeZCO (3 I$ R+methylated glucuromraadfl 1~6 0 21,~ 

methylated xylose 0 32, 0 34 GC in1 temp 250” Column temp. 

prmfl I_00 to I.50 at. Y/mm. Carrim gasHe_ 4 k&cm? R,.(mm),. 

methylated xylose 149, I 69, methylated glucuromc dcid 479. 

5- 52 

Merhanolysty of16 Momordm I permethylate (16)(20 mg) wds 
treated m the same way as 15 to give oleanohc acid Me ester The 

mother hquor was exammed by TLC and CC This was cdrried 

out under the same condtttons as those used for methanolysis of 

15 K,, methylated glucuromc acid 0 16.0 21, methylated arabm- 

ose 0 34 CC R, (mm), methylated arabmose 2 04, methylated 

glucuromc acid 4 79, 5 52 
Ml/d actd hydrolyses of 7 Momordm Id (7) (154 mg) was heated 

m 1 5% H,SO, (40 ml) for 20 hr at 80” The reaction mixt was 

extd with n-BuOH and the n-BuOH soln was coned to dryness 

Die residue obtamed.was ctiromatograptied-on silica gel-with n- 

BuOH-EtOAc-H,O (4 1 5. upper layer) as eluent to give 

oleanohc acid (14) (24 mg, yield 3l%), and prosapogenms, 5 

(40 mg, yield 37%), 6 (7 mg, yield 5%). and 17 (24 mg, yield 

1.8%). 1.7 CXII~MILX~ needles (.MeOH),. mp 23&X? CT];? 

+ 1.1.9” @&XT,. c.093). SLM>S m;-_ 803 [M-i-K].’ w.nh. KJ. 

IR v!:; cm-’ 3400(OH), 1720(CO,H), 1695 (CO,H) ‘H NMR 

fi 0R~(.ZH,.,.M~,.(19h(.1H,.~.M~,.~199(IH,..~,.M~),.1_0~.(.ZH~.~. 

Me), 1 11 (3H, s, Me), 1 32 (3H, s, Me), 1 33 (3H, 5, Me), 5 04 (lH, 

d..l = 7 6 Hz_.anonlP~ir, H,,. F It. (.I.H_.d..~ = 7 1. H_?_:iJmnleJYc I$,_ 

146 (.t.H,. hi F<. &fimc_ HJ. (.Eo~md_ C. 63 1.4,. H.. X.53 Calr_ for. 

C,,H,,O,, H,O C, 6290, H, 8 50%) 

Mild acid hydrolyses of 8 Momordrn Ie (8) (226 mg) was 

liydiofysed~witti i 570 H;SU~ and-treated-m the same manner as 

7 to give oleanohc acid (14) (23 mg, yield 20%) and pro- 

sapogemns, 1 (18 mg, yield 9%), 5 (42 mg, yield 26%). and 17 

(45 mg, yield 23%). 

Difference ofyaponm components m dry andfreth roots Fr root 

(length ca 4 cm) was dtvrded mto three pieces One was homog- 
~._ _-- 

enized-in hot MeUH (60mi) and-the tiomogenate made alkaline 

to pH 9 5 wtth dtl NH,OH The suspension was accurately dil to 
iOO mi witii Hz0 Affer uitrasonicatlon of the suspension ibr 

30 mm, 10 ~1 of the supernatant was subjected to HPLC anal- 

ysis The other pieces of root were then dried at 40 or 70” for 3 

days or 1 day, respectively The ground dry root (ca 100 mg) was 

extracted wtth 60% MeOH (10 ml) soln made alkaline to pH 9 5 

with difNHiOH_under ultrasomcation lor 30 mm and then IO ~1 
of the supernatant subjected to HPLC analysts Solvent 

MeOH-MeCN-H,O (58.15.27) contammg pentane sulphomc 

acid (4 25 mmolil) Flow rate 1 ml/mm R, (mm) momordm I(1) 
12 3, momordm II (2) 3 6 The total contents of momordm II 

(T.M II) were calculated using the followmg equatton T M II 

(%)=M II (%)+M I (%)x(926/764), where M II and M 1 are 
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the contents of 2 and 1, respccttvely The figures 926 and 764 are 

the M,s of 2 and 1 

Enzymattc hydrolysis of 2 to 1 m aqueous MeOH. Ground dry 

root (ca 150 mg) was accurately weighed, placed m H,O, 30% 

MeOH, 60% MeOH, 80% MeOH or MeOH (each 10 ml) and 
allowed to stand at room temp for a defimte penod The 

suspenston was made alkahne to pH 9 5 wtth dtl NH,OH and 

then H,O or MeOH was added to the suspenston to prepare a 

60% MeOH soln The suspension was accurately dil to 25 ml 

wtth 60% MeOH and then somcated for 30mm The super- 

natant (f0 ~1) was analysed by HPLC to calculate the content of 

momordm II (2) 

Quantltatlve analysis of momordms m dry root One fr root was 

shced (each shce ca 1 cm) and one shce (ca 1 g) was drted at 70 

for 19 hr Other shces (1 3 kg) were soaked m 4% HCI (4 1) for 

3 hr, washed wtth H,O and then soaked m 3% NaHCO, soln 

(4 1) for 17 hr The root was then drted at 70” for 19 hr The dry 
root was ground and analysed quantitattvely by HPLC Smce 

the mmor components could not be sepd from each other under 
the condtttons descrtbed above, the HPLC condtttons were 

changed as follows Column ODS (200x 6 mm) Solvent 

MeCN-0.02 M Na,HPO,aO5 M KH,PO, (29 53.18). Flow 

!Xm t_ 2 ml/~ R,.(.mm). 1,. 14. $6. I.1 3,g. q 6.f. 7 7,. l& 8 4,l_\_ 

7 0, 12, 5 5, 13, 5 8 Quantitative analysis of 5 and 7 was carrted 

out usmg MeOH-MeCNa.025 M NaH,PO, (28 5.17) as sol- 

vent R, (mm) 5, 15 7, 7, 11 4 
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