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[ Abstract | Momordicae Semen a traditional toxic Chinese medicine, which was first recorded in Kaibao

Bencao of the Northern Song Dynasty. It has the effects in reducing swelling, dispersing knot, and attacking sores.
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It is mainly distributed in South China, such as Guangxi and Guangdong. It is also distributed in Southeast Asian
countries, such as Thailand and Vietnam. The present study showed abundant chemical components extracted from
Momordicae Semen, including steroids, sterols, volatile oils and fatty acids. Among them, 30 terpenoids, 102
compounds in volatile oil, 6 sterols and 19 fatty acids have been identified. Aqueous exiracts and alcohol extracts of
Momordicae Semen have the toxicity, and the toxicity decreases with the increase of oil content. The main toxic
components reported in the literatures are cochinchinin and saponins. Pharmacological studies have shown that in
addition to its traditional anti-cancer, anti-inflammatory, antibacterial and other pharmacological effects,
Momordicae Semen also exhibited many pharmacological effects, such as anti-ulcer, anti-oxidation and immune
regulation. In recent years, there have been increasingly more research reports on Momordicae Semen. By studying
relevant domestic and foreign literatures from 1964 to 2019 in China National Knowledge Infrastructure, Wanfang,
PubMed and Web of Science, chemical constituents, pharmacological effects and toxicological research of

Momordicae Semen were summarized, which will provide reference for further research and application of

Momordicae Semen in the future.
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Table 1 Main terpenoids in Momordicae Semen
No. & 2% ik
1 A#F R4 T (momordica saponin [ ) [11-15]
2 A ¥+ 2 H I (momordica saponin II ) [11,15]
3 3-0-B-D-glucofuranosidurono-6 ,3-lactone-gypsogenin [16]
4 3-a-L-rhamnopyranosyl-(1—3) -6'-0-methyl-B-D-glucuronopyranosyl-gypsogenin [16]
5 3-0-6'-0-methyl-B-D-glucuronopyranosyl-gypsogenin [11,16]
6 FAIYT A= (arjunolic acid) [16-17]
7 22 PR (gypsogenic acid) [18-19]
8 3-0-6"-0-methyl-B-D-glucuronopyranosyl-28 -0-methyl-gypsogenin [11,16]
9 3-0-B-D-glucuronopyranosyl-gypsogenin [11,16]
10 oleragenin [16,20]
11 22 KT AT IC (gypsogenin) [11,16]

12 SRR (oleanolic acid)

[16,18,21-23]

13 HHFMERA 0 (hederagenin) [16,20]
14 3-0-6"-0-methyl-B-D-glucuronopyranosyl-quilliac acid [11,16]
15 3-0-B-D-galactopyranosyl-( 1—2) -6'-0-methyl-B-D-glucuronopyranosyl-gypsogenin [11,16]
16 3-0-B-D-galactopyranosyl-(1—2) -6-0-methyl-8-D glucuronopyranosyl-quilfiac acid [11,16]
17 3-0-B-D-galactopyranosyl-( 1—2) -[ 8-D-galactopyranosyl-( 1—3) ] -8-D-glucuronopyranosyl-quilliac acid [16,24]
18 3-0-B-D-galactopyranosyl-( 1—2 ) -[ a-L-rhamnopyranosyl(1—3) ] -6’-0-methyl-8-D-glucuronopyranosyl-gypsogenin [11,16]
19 3-0-B-D-galactopyranosyl-( 1 2 ) -6'-0-methyl-8-D-glucuronopyranosyl-28-0-8-D-galactopyranosyl-gypsogenin [11,16]
20 a-D-galacturopyranosyl-gypsogenin [16,25]
21 3-0-B-D-galactopyranosyl-( 1—2) -[ a-L-rhamnopyranosyl(1—3) ]-6'-0-methyl-8-D-glucuronopyranosyl-quilliac acid [11,16]
22 A ¥ F R ( momordicacid) [26]

23 3 ,29-di-0-( p-methoxy) benzoylmultiflora-8-ene-3a, 29 diol-7-one [27]

24 3-0-B-D-galactopyranosyl(1—2) -[ a-L-rhamnopyranosyl (1—3) ]-8-D-glucuronopyranoside [28]

25 quillaic acid glycoside [28]

26 FERBA W (CyH,g0,) [29-30]
27 SR EE (C3Hy0,) [29-30]
28 5t SRR A B (CagHyg0,) [29-30]
29 75 AC U EAR BT B (CyHy 0,) [29-30]
30 B-EW & (B-amyrin) [31-32]
31 REIRIR (uosolic acid) [21]
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Fig.1 Structural formula I of terpenoids in Momordicae Semen

- 225 -



55 26 555 3 W FESEAFFEHRE Vol. 26 ,No. 3
2020 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2020

o]
Q..

OH,C

HOHZC\ CH,

26 27 28

CH;

/
’ \

HO / H
H;C CH;

29

B2 AREFRERLEWEMKXI

Fig.2 Structural formula I of terpenoids in Momordicae Semen

B3 AREFHREHERLAMENHR

Fig.3 Structural formula of sterols in Momordicae Semen
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F2 KEFWHCHEHBELED
Table 2 Fatty acid compounds in seeds of Momordicae Semen
No. a7 2% 3k
38 24 1% ( methyl caprate ) [37-38]
39 T ARBERR (AR AR ) (methyl palmitate) [37-40]
40 L 4R (methyl margarate) [37-38]
41 10,13+ /\ Bk — 4 (W ihi2 ) (10, 13-octadecadienoic acid methyl ester) [37-40]
) 9- 1 /B W2 (31 2) (methyl oleate) [37-40]
43 T NGE R (BE G R ) (methyl stearate ) [21-22],[3740]
44 11-—F B4 B2 (methyl aldrichate) [37-38],[41]
45 = e i 1 (#6242 ) ( methyl arachidate) [37-39]
46 TR (€15 Hy 0,) [38]
47 + LR (€1 Hyg0,) [39]
48 “ R (CuHLO0,) [38]
49 - 7S B AR (C e Hap 0,) [38]
50 2-2, -V (C,, 3, 0,) [38]
51 (Z) 13- \BRA R (C 5 Hay 0,) [38]
52 (Z,Z)9,12-+ Tk M2 (CyHiy 0,) [38]
53 10-+ JURR (€19 Hys 0,) [38]
54 SRR (C g Hyg O, ) 139
55 5,8, 11, 14-2 | P04 PU R ( Cpy Hy O,) [39]
56 a-Hil i (C g Hy0,) [40]

RI AREFEEMPEZLELEY

Table 3 Various compounds in volatile oil of Momordica cochinchinensis

No. Sty AR [ a<x’] % %30 ik
57 SRS T %E (selinane) [42]
58 [-75%E (hexadecane) [42]
59 2-H$E 7% (2-methylhexadecane) [42]
60 +HBE (pentadecane) [42]
61 -+ /\kEt (octacosane) [42]
62 + ke (tetradecane) [42]
63 + =% (tridecane) [42]
64 2,6,10-=H 3+ 14t (2,6,10-trimethylpentadecane ) [42]
65 3,8- "I 52 k% (3,8-dimethyl decane) [42]
66 1,2,4-=Z 5O ke (1,2,4-triethenyl cyclohexane) [42]
67 2,6,10-= 3+ — 4 (2,6,10-trimethyl dodecane) [42]
68 12-Z R 4 %¢ (2,3 -dimethyloxirane) [43]
69 2-WA H-1,3-— 4 %kt (2-methoxy-1,3-dioxolane) [43]
70 1,1- = 28I B (1,1-diethoxy-Ethane) [43]
71 2-Z 5 N i (2-ethoxypropane) [43]
72 2-Z I T k% (2-ethoxy-Butane) [43]
73 1,1- 28 5% %t (1,1-diethoxypentane) [43]
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No. 45 Fy 2 Y L& EE DU
74 1-(1-Z 58 HE 2% ) 1%t [1-(1-ethoxyethoxy) pentane ] [43]
75 1-(1-Z £ AH) - T 4% [1-(1-ethoxyethoxy) -butane ] [43]
76 1,1,2-=F 5357 P AR LE [1,1,2-trimethyl-3 methylenecyclopropane ] [43]
77 [EES IE TR (1-butanol) [4243]
78 1-7% /% (1-pentanol) [4243]
79 5-T:F% (5-nonanol) [42]
80 2-J% B (2-pentanol) [43]
81 2-PifE (2-heptanol ) [43]
82 1,3-T —# (1,3-butanediol ) [43]
83 2,5- " H 330 (2,5-dimethyl-3-hexanol ) [42]
84 BEGLEE (2-furfuryl thiol) [42]
85 DG 4-H G LI H B (2-fluoro4-methoxy benzyl alcohol ) [42]
86 3-F 4 3E-1,2-P§ [ (3-methoxy-1,2-propanediol ) [43]
87 2-H J-1- T (2-methyl-1-pentanol ) [43]
88 5-FHE-S-T-f% (S-methyl-5-nonanol) [43]
89 1-(1-F 3 2 %5 ) 2- B [ 1-(1-methylethoxy) -2-propanol ] [43]
90 5-2.3-2-PifiE (5-ethyl-2-heptanol) [43]
91 2,4 " HH4- 8 (2,4-dimethyl4-octanol ) [43]
92 TES 4-3 (4-octanone) (42]
93 5-T-F (5-nonanone) [42]
94 5-%¢Mi (5-decanone) [42]
95 2-CLFf (2-hexanone) [42]
96 MIF1E ( thujone) [42]
97 5-+—%Ef (5-undecanone) [42]
98 3-ZEFR L (3-ethyl cyclopentanone) [42]
99 6-(5-MH JEk g 2-% ) -, 2-B [ 6-(5-methyl-furan-2-yl) -hexan-2-one ] [42]
100 (R)-( +)-3-HI B3R [ (R)-( +)-3-methyl cyclopentanone ] [42]
101 2,3-7H3,5- M -6-H M4 (H) Mul-4-f (2,3 dihydro-3,5-dihydroxy-6-methyl-4 H- [43]
Pyran-4-one)

102 2,6-"H 33 ,5-Pi T (2,6-dimethyl-3 ,5-heptanedione) [43]
103 [(HES L% (hexanal) [42]
104 T-fi%¥ (nonanal) [42]
105 J% ¥ ( pentanal ) [43]
106 iE L (hexanal ) [43]
107 75 i /% ( methylglyoxal ) [43]
108 BEE (heptanal ) [43]
109 3-F I TR (3-hydroxybutana) [43]
110 (E,E)2,4-T — 48 [ (E,E)-2,4-nonadienal ] [42]
111 2-LFE I E (2-ethylhexenal ) [42]
112 S 2= 45 [ (E)-2-octenal ] [42]
113 S-ME2-(1-F 4 23 ) 2-C /5 (2-isopropyl-5-methylhex-2-enal ) [42]
114 2-P3E-2-BEHE (2-propyl-2-heptenal ) [42]
115 2-TH2-3F % (dimethyley closiloxane) [42]
116 2-T H2-F R (2-butyl-2-octenal ) [42]
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No. 45 Fy 2 Y L& EEB TN
117 Hil4s B (1,3-dioxan-5-o0l) [43]
118 e 4-+ =4 (4-tridecene) [42]
119 1-H £ 3% K (1-methyl cycloundecene) [42]
120 1-FJE3-F N 3-1-FR O 45 (1-methyl-3-isopropyl-1-cyclohexene) [42]
121 LES HAR LB (hexyl formate) [42]
122 HIR LTS (2-chlorobenzal chloride) [43]
123 TR PifE (heptyl butyrate) [42]
124 THE-2-F ELBefis (heptyl ester-2-methyl butanoic acid) [42]
125 T MR EE (butanedioic acid monomethyl ester) [43]
126 2-T H:-3-H H: 2§ (2-butanol-3-methylacetate) [43]
127 JBR-2-F B T HE (2-methylbutyl ester pentanoic acid) [42]
128 IR I BE (amyl valerate) (427
129 TR Z. 1 (ethyl valerate) [43]
130 4-F2 B 1R y-MTiE (octano-1,4-lactone) [42]
131 O R I g (amyl caproate) [42]
132 Z W (1-acetoxypentane) [43]
133 2 = 21 (11-ethanediol diacetate) [43]
134 B BRSBTS (1-methoxy-2-propyl acetate) [43]
135 LR LT (ethyl acetate) [43]
136 KOWM -3, 4 (WA ) =W B S [ benzeneacetic acid-alpha-3, 4-tris [43]
(trimethylsilyl) oxy-trimethylsilyl ester ]
137 fig 2 JB2 ( pentanoic acid) [42]
138 % (hexanoic acid) [42]
139 BEf (heptylic acid) 4]
140 FLW#2 (2-hydroxypropanoic acid) [43]
141 S HAUR (isothiocyanato cyclohexane) [42]
142 3-EETRR2-2 3£ 2% (3-methylbutyl-2-ethylhexanoate) [42]
143 2-2 3T (2-ethylbutyric acid) [43]
144 PR 5-F13E2-2, 50k (5-methyl-2-ethyl furan) [42]
145 2-CLEEMEIE (2-hexanoylfuran ) [42]
146 RS + I T HRBF [ (2-dodecen-1-yl) succinic anhydride] [42]
147 3,3- 7 H KR R BT (3 ,3-dimethylglutaric anhydride) [42]
148 i 2 2,6-ZRUT X} K (butylated hydroxytoluene ) [42]
149 4-TN 3 [8) % 1 (4-propylresorcinol ) [42]
150 ek 2 4-FHE-1,3-" 4 FF (4-methyl-1,3-dioxane) [43]
151 1,3-Z 40U (1,3-dioxolane) [43]
152 IE 2 3-Z, 3 BEW) (3-ethyl-thiophene) [42]
153 M, B 2 2,- T -3-RE LML E (2,6-dichloro-3-nitropyridine ) [42]
154 e W 2 2SN M3 AR BEIE % (2-isopropyl-3-methoxy pyrazine) [42]
155 s e 24 A-JF TR -2 -5 WE Bk (4-allyloxy-2-chloroquinazoline ) [43]
156 i & N,N-Z—HEH e (trimethyl amine ) [42]
157 S LW HEIE TEE [ 1-(ethenyloxy) -butane ] [43]
158 SIS HIFBEME (benzothiazole) [42]
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