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Abstract

Momordica charantia L. is a herbaceous climbing plant in the genus Moaordica of family Cucurbi-
taceae. It is to study the chemical constituents dflomordica charantia L. leaves and establish the
method for determination of their total saponin corent. Momordica charantia L. leaves are isolated
and purified by silica gel and Sephadex LH-20 colum chromatographies, and the resulting com-
pounds are structurally elucidated by NMR spectrosopy. Total saponins inMomordica charantia L.
leaf extract are quantitatively determined by speebphotometry with Momordicin | as the standard
substance. Five compounds are isolated from the 80%thanol extract of Momordica charantia L.
leaves, which are identified as Momordicin | (1), Mmordicin IV (2), Aglycone of Momordico-
side] (3), Aglycone of Momordicoside L (4) and Karavilagein D (5), respectively. Total saponins
have a good linear relationship with the absorbancavithin a range of 0.005~0.025 pg, recovery is
100.27%, and RSD= 1.20% (n= 6). The isolated compads are all triterpenoids. The present quanti-
tative determination method is simple, fast and aegate, which can be used as the method for de-
termination of triterpenoid content in Momordica charantia L. leaves.
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Introduction charantiaL. is necessary. Therefore, this paper studies the
80% ethanol extract dflomordica charantial. leaves,
Momordica charantial., also known as Jinlizhi, Laipu- isolates five kinds of triterpenoids from it, anetermines
tao, Laigua, Lianggua, etc., is a herbaceous dlimplant  the content of these triterpenoids in tdemordica cha-
in the genus Momordica of family Cucurbitaceae,althi rantiaL. leaf extract.
is widely distributed in tropical, subtropical ateinperate
regions.Momordica charantid_. is bitter in taste and cold Instruments and Materials
in nature, which is used in the treatment of fewdh
thirst, heat stroke, dysentery, dye redness & mgairhun- WRS-3 melting point apparatus (Shanghai Precision &
cles, erysipelas, malignant sores, etc. [1]; & isommon  Scientific Instruments Co., Ltd.); L5 UV/Vis spemtneter
folk food and medicine. In recent years, researciMo-  (Shanghai INESA Analytical Instrument Co., Ltd.JIR-
mordica charantial. has been concentrated on fruits and650 Fourier transform infrared spectrometer (Tianiji
seeds, and a variety of chemical constituents h@en Gangdong Sci & Tech Development Co., Ltd.); INOVA-
isolated and purified from fruits and seeddMadimordica 400 NMR spectrometer (Varian, USA); DECAX-30000
charantia L. [2-4]. Modern medical studies have foundLCQ Deca XP (Thermo Finnigan). BC66 ultrasonic
that Momordica charantial. possesses hypoglycemic, cleaner (Nanjing Kepurui Ultrasonic Equipment Co.,
anti-tumor and immunity enhancing actions [5-7].- Re Ltd.); column chromatography silica gel, product of
search has reported that the diversity of hypoghice Qingdao Haiyang Chemical Plant; silica gel GF254TL
constituents ilMomordica charantial. indicates the hy- plate, product of Yantai Institute of Chemical Isthy;
poglycemic effect ofMomordica charantiaL. may be Sephadex LH-20 column chromatography material, prod
exerted synergistically by a variety of substartbesugh uct of Pharmacia; HPLC grade methanol, producti-of J
multiple pathways. To further clarify the hypoglyasie  angsu Hanbon Sci & Tech Co., Ltd; other reagente we
mechanism ofMomordica charantiaL. and efficiently all chemically or analytically pure.
utilize Momordica charantial.. leaf resources, in-depth Momordica charantia.. leaf sample was purchased from
study on hypoglycemic substance basisMdmordica Hebei Anguo medicine market, which was identifigd b
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Professor Fu Qingfang from Chengdu University oM C
in Sichuan as Cucurbitaceae pldmdmordica charantia
L. Momordicin | (self-prepared, for determinatiohtotal
saponin content, purity> 98%);

Study of the chemical constituents
Extraction and isolation

6 kg of driedMomordica charantid.. leaves were pulver-
ized, and soaked in 80% ethanol at room temperébure
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(C-7), 50.3 (C-8), 50.2 (C-9), 36.9 (C-10), 22.01D,
29.9 (C-12), 46.3 (C-13), 48.1 (C-14), 35.0 (C-1m},7
(C-16), 51.6 (C-17), 14.7 (C-18), 207.9 (C-19),0B4C-
20), 19.1 (C-21), 43.5 (C-22), 74.8 (C-23), 1290624),
133.1 (C-25), 18.3 (C-26), 26.8 (C-27), 25.7 (C;ZB).6
(C-29), 18.3 (C-30), 104.8 (C)175.5 (C-2), 78.6 (C-3),
71.6 (C-4), 78.5 (C-5), 63.2 (C-6. The above data was
consistent with the reported literature [9], so poomd 2
was identified as Momordicin IV.

one week; the extracts were then combined, andecenc Compound 3: colorless flaky crystal (methanol),bee

trated under reduced pressure to obtain the tateha.
The total extract was suspended in appropriate atufu
water, and extracted successively with equivalerdunts
of petroleum ether, ethyl acetate and n-butand; ék-

mann-Burchard reaction was purple, and Molish feact
was negative. UVA203 nm 'H-NMR (400 MHz,
CDCl) 6: 6.07 (H, dd, J = 9.8, 1.8 Hz), 5.68 (H, dd, J =
9.8, 3.6 Hz), 5.62 (2H, m), 4.08 (H, brdJC-NMR (100

tracts were then combined, and concentrated ureler rMHz, CDCL) 4: 18.8 (C-1), 27.8 (C-2), 75.2 (C-3), 39.8

duced pressure to give petroleum ether fractidmjtanol
fraction and water fraction, respectively. The ranol
fraction was repeatedly subjected to silica gelucwl

(C-4), 87.7 (C-5), 132.1 (C-6), 133.1 (C-7), 52G:-),
44.9 (C-9), 39.5 (C-10), 24.9 (C-11), 31.5 (C-125,9
(C-13), 48.9 (C-14), 35.0 (C-15), 29.9 (C-16), 5(Ct

chromatography (chloroform-methanol system), and pu 17), 14.6 (C-18), 79.6 (C-19), 36.2 (C-20), 17.62(1,
fied by Sephadex LH-20 column (chloroform-methanol,37.2 (C-22), 126.8 (C-23), 140.2 (C-24), 71.2 (G;25
methanol-water systems) as well as preparative HPL@G0.9 (C-26), 28.0 (C-27), 21.2 (C-28), 24.6 (C-28),1

finally, a total of five compounds were isolated.

Sructure identification

Compound 1: white powder, ESI-MS m/z:
[M+Na]'. IR vmax (cm') : 3452, 2949, 1645, 1553,
1451, 975 'H-NMR (400 MHz, CQOD) &: 0.80, 0.94,

1.09, 1.26 & 3H, s, H-18, 28, 29, 30), 1.08 (3H, d, J =

6.4 Hz, H-21), 1.66 (3H, s, H-26), 1.72 (3H, s, B2
1.97 (1H, m, H-20), 2.46 (1H, m, H-8), 2.60 (1H, I,
10), 3.63 (1H, brs, H-3), 4.06 (1H, d, J = 5.2 Hz7),
4.47 (1H, m, H-23), 5.18 (1H, d, J = 8.8 Hz, H-2890
(1H, d, J = 4.0 Hz, H-6), 9.80 (1H, s, H-18JC-NMR
(100 MHz, CROD) &: 24.1 (C-1), 32.1 (C-2), 78.2 (C-3),
42.5 (C-4), 146.3(C-5), 123.2 (C-6), 67.4 (C-7),84@C-
8), 53.2 (C-9), 38.2 (C-10), 24.9 (C-11), 30.1 (£);146.9
(C-13), 48.2 (C-14), 36.1 (C-15), 29.4 (C-16), 5pCk
17), 15.6 (C-18), 209.9 (C-19), 32.9 (C-20), 1%72(1),

(C-30). LA_EHdl 5 3 HkRE —2[10], # A EH A3
NAglycone of Momordicosidé . The above data was
consistent with the reported literature [10], sanpound

495 3 as identified as Aglycone of Momordicosible

Compound 4: colorless flaky crystal (acetone), kieb
mann-Burchard reaction was purple, and Molish feact
was negative'H-NMR (400 MHz, CDC}) &: 9.75 (H, s),
5.92 (H, brd, J = 4.6 Hz), 5.58 (2H, m), 0.76, 0.00®2,
1.08, 1.26, 1.32, 1.34 (GM7), 3.58 (H, brs), 3.99 (H,
brd, J=5.2Hz);*C-NMR (100 MHz, CDG)) &: 21.4 (C-
1), 29.5 (C-2), 77.0 (C-3), 42.6 (C-4), 146.9 (C-B24.8
(C-6), 66.6 (C-7), 50.1 (C-8), 50.1 (C-9), 36.7 10}
25.1 (C-11), 28.6 (C-12), 45.3 (C-13), 47.2 (C-134,9
(C-15), 28.1 (C-16), 50.2 (C-17), 15.2 (C-18), 208C-
19), 36.2 (C-20), 18.9 (C-21), 39.2 (C-22), 1252323),
140.4 (C-24), 70.5 (C-25), 30.1 (C-26), 29.0 (C;ZAR.2

45.7 (C-22), 68.2 (C-23), 135.4 (C-24), 1315 (§:25 (C-28), 27.9 (C-29), 18.5 (C-30). The above dats wa

18.9 (C-26), 26.7 (C-27), 26.2 (C-28), 28.4 (C-2B9,5
(C-30). The above data was consistent with thertego

consistent with the reported literature [10], sanpound
4 was identified as Aglycone of Momordicoside L.

literature [8], so compound 1 was identified as Mo-

mordicin I.

Compound 2: white powder, ESI-MS m/z:
[M+NaJ". IR vmax(cm'): 3447, 2949, 1651, 1553,
1457, 967.'"H-NMR (400 MHz, pyridine-¢) &: 0.88,
0.91, 1.14, 1.49 (each 3H, s, H-18, 28, 29, 3@ 13H,
d, J = 6.4 Hz, H-21), 1.75 (3H, s, H-26), 1.83 (3HH-
27), 2.12 (1H, m, H-20), 2.41 (1H, m, H-8), 2.8H(Im,
H-10), 3.85 (1H, brs, H-3), 4.31 (1H, d, J = 5.2 Hz7),
5.01 (1H, d, J = 7.8 Hz, H)1.5.61 (1H, d, J = 7.8 Hz, H-
24), 6.31 (1H, d, J = 4.4 Hz, H-6), 10.67 (1H, s19;
¥C-NMR (100 MHz, pyridine-g) &: 21.0 (C-1), 28.1 (C-
2), 75.1 (C-3), 41.2 (C-4), 144.6 (C-5), 124.9 (C&5.8

416

Compound 5: white powder (aceton#i-NMR (CsDsN,
400 MHz)38: 0.85, 0.92, 0.95, 1.27 (3Hx4, all s, H-29, H-

65718, H-28, H-30 ), 5.67 (2H, m, H-23, 24 C-NMR

(CsDsN, 100 MHz)8: 18.9 (C-1), 27.7 (C-2), 73.8 (C-3),
37.9 (C-4), 84.9 (C-5), 133.1 (C-6), 133.2 (C-B,A4(C-
8), 51.6 (C-9), 40.9 (C-10), 22.6 (C-11), 31.1 @);U45.9
(C-13), 48.0 (C-14), 34.9 (C-15), 27.3 (C-16), 5(C117),
14.7 (C-18), 182.2 (C-19), 36.7 (C-20), 19.8 (C;R9.6
(C-22), 123.8 (C-23), 142.9 (C-24), 69.9 (C-25),83(C-
26), 31.6 (C-27); 19.9 (C-28), 26.0 (C-29), 21.73®.
The above data was consistent with the reportethtiire
[11], so compound 5 was identified as Karavilagdhin

Study of quantitative determination
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Preparation of solutions Establishment of quantitative index and method for
Preparation of reference solution: 25 mg of Mo-determination of total saponin content in Momordica
mordicin | reference substance, which was dried t@harantia L. leaves
constant weight at 105, was accurately weighed, The extract in this paper is from the leaves M-
placed in a 50 mL volumetric flask, dissolved inmordica charantial., literatures have reported that
methanol, diluted to the mark, and shaken well.8l0  Momordica charantiaL. leaves mainly contain sterols,
of the resulting solution was precisely drawn, phén  saponins and their derivatives, all of which hale t
a 10 mL volumetric flask, diluted to the mark with steroidal nucleus structure. This in combinatiorthwi
methanol and shaken well to prepare a 0.25mg/mi rethe fact that relatively many sterols and sapotiage
erence solution. been isolated, total saponin contentMomordica cha-
rantia L. leaves was determined by spectrophotometry
Preparation of test solution: 100 mg of n-butamatf  with Momordicin | as the reference substance.

tion extract, which was dried to constant weight at o ] ]
I nvestigation of test solution preparation method

105C, was accurately weighed, placed in a 50 mLM dicin | letel luble i thanol
volumetric flask, dissolved in methanol, diluted tte omordicin 1 was completely soluble in methano dan
had similar UV absorbance tdomordica charantial.

mark, and shaken well. 5.0 mL of the resulting ol ; ;
was precisely drawn, placed in a 10 mL volumetricleaf extract, so it could be completely dissolvedul-

flask, diluted to the mark with methanol and Shake&rasonlcanon with methanol as the test solution.

well to prepare the test solution. Investigation of linear range
o o 0, 20, 40, 60, 80 and 100 pL of reference solutions
Quantitative determination method were precisely drawn into corresponding colorineetri

50 pl of test solution was precisely drawn, plagc®d  tubes, and heated in water bath to evaporate mefthan
corresponding colorimetric tubes, and heated inewat then taken out. After drying at 8D, each colorimetric
bath to evaporate methanol, then taken out. Aftgf d 1,pe was added with 0.2 mL of 5% vanillin-glaciaba
ing at 60C, each colorimetric tube was added with 0.2tjc acid solution, as well as 0.8 mL of perchloaicid,
mL of 5% vanillin-glacial acetic acid solution, a®ll  shaken well, and heated in water bath aC6fbr 15

as 0.8 mL of perchloric acid, shaken well, and ééat minytes, then removed and cooled immediately. After
in water bath at 60' for 15 minutes, then removed and \ards, each colorimetric tube was added with 4 mL

cooled immediately. Afterwards, each colorimetube of glacial acetic acid solution, shaken well, andas+

was added with 4 mL of glacial acetic acid solution yred at a 573 nm wavelength. The results are shiown
shaken well, and measured at a 573 nm wavelength. Taple 1.

Results
Table 1. Linearity test
Concentration (mg/ml) 0.005 0.010 0.015 0.020 0.025
Absorbance (A) 0.3012 0.5506 0.8197 1.0507 1.3122
1.4
L y = 50.442x + 0.0502 -
: R? = 0.9996
3t 1 //
£0.8
2 0.6 _—
= 0.4 //
0.2
0
0 0. 005 0.01 0.015 0.02 0. 025 0.03
The Concentration of Reference Substance (mg/ml)
Figure 1. Standard curve of Momordicin |
Precision test drawn, and tested continuously six times, the tesale

50 uL of aliquots of the same test solution were pedgis shown in Table 2.
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Table 2. Precision test

No. 1 2 3 4 5 6 Mean RSD (%)
Absorbance 0.375 0.374 0.372 0.373 0.373 0.374 36.37 0.2808

Test results showed good precision of the presetitiad.

Standard curve was plotted with the concentratibn 090, 120 and 150 minutes after preparation, respegti
reference substance as abscissa and the absoribancefollowed by calculation of mean and RSD. The result
tegral as ordinate, and the regression equationolas are shown in Table 3.

tained as follows: Y = 50.442X + 0.0502, R = 0.9996 o

Reference substance had a good linearity withifReproducibility test

0.005~0.025 mg/mL Six aliquots of n-butanol fraction samplesMbdmordica
charantiaL. leaf extract were taken, and operated as per
Sability test the method under "Quantitative determination mettod

50 uL of aliquots of the same test solution were pre-determine total saponin content. The results aoevstin
cisely drawn, and tested for content six times@,60, Table 4.

Table 3. Stability test

No. 1 2 3 4 5 6 Mean RSD (%)
Absorbance 0.373 0.374 0.372 0.372 0.373 0.37 8.372 0.3669

The results showed that the test solution had gteldlity within 2 hours after coloration.

Table 4. Reproducibility test

No. 1 2 3 4 5 6 Mean RSD (%)
Weight (mg) 1022 1045 101.0 1023  101.9 101.8

Absorbance 0.296 0.301 0.29 0.301 0.289 0.20247.4 151
Content (%) 47.7 47.6 47.1 48.6 46.5 47.1

The results showed good reproducibility of theagstetermination method.

Recovery test ence solution (1.2 mg/mL), and operated as per the
10 mg of n-butanol fraction dflomordica charantid.. leaf method under "Quantitative determination methodie T
extract with a known content (47.4%) was accuratelyesults are shown in Table 5.

weighed, added precisely with 4 mL of Momordicirefer-

Table 5. Recovery test

No. Sampling  Sample content Reference ad- Total measured amount Recovery Mean RSD

amount (mg) (mg) dition (mg) (mg) (%) (%) (%)
1 10.03 4.75 4.8 9.51 100.21 100.27 1.20
2 10.09 4.78 4.8 9.52 100.63
3 10.02 4.75 4.8 9.56 101.78
4 10.05 4.76 4.8 9.57 98.43
5 10.02 4.75 4.8 9.55 100.31

Test results showed recovery of between 98.43%-4%il.and RSD of 1.20%, which were in line withvate regulations.

Discussion medical professionals. The search for active hymeghic

constituents from natural medicines, especiallpdlemedi-
Diabetes is a chronic metabolic disease due tohwmi&ta cines is an important approach.

disturbance, and insulin production and action rdss ) ) o o
[12]. With the growth in the number of diabeticipats, !N Asia, Momordica charantid.. is used as a medicine and

diabetes has become the third biggest diseaseonateg food. Modern research has_ founq .Umnnordif:a ch_arantia
threatening human health after cardiovascular séseand L. has a good hypoglycemic activity. Chemical ciomshts
tumor, and one of the highly prevalent diseasesadern |§0I§1ted fromMomordica charantid.. have mar_l_lfested insu-
society; not only its group incidence tends todase, its age lin-like effect or can promote the release of imsulemon-

of onset also tends younger. How to effectivelydowiood ~ Strating the insulin-like properties Momordica cha_rantla
sugar levels is increasingly becoming the focyzrefentive L. [13]. Research has confirmed that the hypoglycesf:
418 Biomed Res- India 2015 Volume 26 Issue 3
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fect of Momordica charantiel. is achieved through the fol-
lowing several ways: 1. reducing hepatic gluconeegss,
increasing hepatic glycogen synthesis; 2. incrgagincose
oxidation around red blood cells and fat cells [14]

To further utilize Momordica charantial. resources, and
make full use oMomordica charantial. leaves, we con-
ducted in-depth study on its chemical constituants con-
tents. Studies have reported that major constiuefivio- 9
mordica charantialL. are triterpenoids [11,15-17]; in this
study, we isolated five triterpenoids with simifarclei from
Momordica charantie.. leaves, and confirmed that triterpe-
noids are not only the main constituentdvisimordica cha-
rantia L., but also the main constituentsM®mordica cha-
rantia L. leaves. We selected Momordicin |, a constituent
with relatively high content, as the quantitativetedmina-
tion index to study its content determination mdttat pre-
sent, there are a lot of hypoglycemic drugs thataioMo-
mordica charantial. constituents, such as Kugua Jiangtang
Capsule, Kugua Huoyi Jiangtang Capsule and Momiardic

Capsule. This category of drugs has high salesneland 12

popularity, whose quality control needs to be fertim-
proved. Therefore, we studied the method for detetion
of triterpenoids inMomordica charantial. leaves; the
method established enables simple, fast and aectieder-

mination of triterpenoids iMomordica charantid.. leaves. 13.

To ensure safety and effectiveness of drugs, thieatigro-
vides a basis for quality control Momordica charantia..
containing drugs.
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