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[Abstract] Ceiba pentandra 1.. (Bombacaceae family) , a medicinal plant with ecological and ornamental value, is primarily
distributed in tropical and subtropical regions. Owing to its extensive use in traditional practices, the chemical constituents and bio-
logical activities of C. pentandra have attracted considerable attention in recent years. The chemical constituents of C. pentandra

are characterized by their richness and diversity, including terpenoids, flavonoids, phenolics, steroidal compounds, ezc. Pharmaco-
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logical studies had demonstrated that C. pentandra exhibited antioxidant, antimicrobial, anti-inflammatory, and antitumor activi-

ties. This article summarized the chemical and pharmacological research of C. pentandra over the past three decades, aiming to pro-

vide a fundamental data and a theoretical basis for the development of this tropical medicinal resource.
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JIE R M3 (Ceiba pentandra 1..) 35 J& T A A Bl
# DUE (Ceiba) T RIF AR, & —Fp BAT W3¢ A 24
FHAE A R G AL R il J5E 5™ T By 58 U AR B 2
FES B2 5 A T 2R g 0 AR U A M X, R S
b i AR R E Tz I M AR TR LR LT
[Py 5 RN =2 N 7 N > E A
X HEAE GE 258, 25 Dy s 4K o T2 A8 ) 7 B S BT
2 G Gt 5~ A 2 v B AT B S 25 FH AR, B T
1 b DX AR 2 36 7 8k i 9 s AE JE B AT 43 b
DX, A Je i HI R IR 7 SR8 R WSS R R
PR3 FRE T 2 5 78 2 R 3 M DX, Lk -k )9z Ok
IRIT R be RE K L e W RN, R B IR T
e W i IR RIS, AR B R DR R A R
PE BAR b A R 2 B PRI oY 2 B TCEE R A
B CEO SN 2 Wy AR A o B P
JE U PR LU AR 2 RIS BoR T

JNEEARAR R 2O R E . P, A SCR G LR T
I 30 4F 2K (1993~2023) JIVIE A Al 14 Ak 27 1 43 M 25
S & TE IO AR 25 AN {8 1 T B2 B9 5 T
R 2 U
1 MEARBELERSHR
LRI = N 1 P N VAR e o3 o R 3

A ) A U G A ™ ) e HG A A R B O B 35
FR LT, A [R) AL B8 A 2 B 22 S S T AR W AR T
HEA R AR oo PR BT A R AR A, DR TEAE KR E
aob A O B R A BE B AN R 5K o AR TCHE AR
HRE 2R R ORI A AL Y A o o) 25 S L X
ZFAMUKRBEY WA K LT b J #5225
25 o (8 Fn & % 4% . MR 4 Houghton and Ra-
man (1998) [ b5 AL I L 3k | BIF 58 & AT 10 4 A 56
DL HEAT AL 5 o3 2 5, R ITCRE AR v 35 B
B K By A o, LR 1.

F1 ERMF MFROMPHUEZERSER

Tab 1 Differences in constituents of bark, leaves, seeds, and heartwood
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Tab 2 Terpenoid in plants from Ceiba pentandra

NO. & W2 % AL 22 3k
1 2,7-Dimethoxy-5-isopropyl-3-methyl-8, 1-naphthalene carbolactone i35 [10]
2 2-Hydroxy-5-isopropyl-7-methoxy-3-methyl-8, 1-naphthalene carbolactone i35 [10]
3 8-Formyl-7-hydroxy-5-isopropyl-2-methoxy-3-methyl-1, 4-naphthoquinone E N AN [11]
4 2, 7-Dihydroxy-8-formyl-5-isopropyl-3-methyl-1, 4-naphthoquinone E S aNIIYY) [11]
5 3B-Taraxerol USENUR TN € [12]
6 3B-Taraxerol acetate UEENUR TN € [12]
7 B-Amyrin I ING RN [12]
8 Lupenone R AR [12]
9 Squalene UEENUR TN € [12]
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Fig 1 Structures of terpenoid from Ceiba pentandra
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Tab 3 Flavonoid in plants from Ceiba pentandra

NO. L5 W 44 Bk A %ii
10 Cyanidine-3-O-glucoside MR R [13]
11 Luteoline-7-O-B-D-glucoside iR EE R [13]
12 Tricine MR R [13]
13 Pentandrin/Vavain ER /M [14]015]
14 Pentandrin glucoside ZER /M [14]015]
15 Quercitrin H 1 EB AL [16]
16 Silibinin A Mo e [16]
17 Linarin it [17]
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Tab 4 Phenolic in plants from Ceiba pentandra

NO. ALY RS s EEPUN
18 o Tocopherol I AR AR [13]
19 B-Tocopherol B AR [13]
20 y-Tocopherol B AR [13]
21 3-Tocopherol i B AR [13]
22 Verbascoside R AR [13]
23 Cleomiscosine A B e AR [13]
24 cis-Clovamide My bR AL [16]
25 trans-Clovamide iy b AR AL [16]
26 Curcumin Hiy b AL [16]
27 Glochidioboside o bR [16]
28 Protocatechuic acid L (17]
29 N-trans-caffeoyl-DOPA-methyl ester L [17]
30 2,4, 6-Trimethoxyphenol 25 R4 [18]
31 Cinchonain Ia Hiy b AL [16](19]
32 Cinchonain Ib b 1 AR AL [16]19]
33 Ceibapentains A Hiy F AL [19]
34 Ceibapentains B b bR A [19]
35 Secalonic acid A Wz [20]
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Fig 2 Structures of flavonoid from Ceiba pentandra
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Fig 3 Structures of phenolic from Ceiba pentandra
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Tab 5 Steroid and organic acid in plants from Ceiba pentandra

NO. UAR RS g0 EERYS
36 B-Sitosterol-3-O-#-D-glucopyranoside UENUR TN € [12]
37 B-Sitosterol EY [12]
38 Oleic acid USRI & [12]
39 Palmitic acid R R AR [13]
40 Palmitoleic acid A AR [13]
41 Heptadecenoic acid A AR [13]
42 8-(Formyloxy)-8a-hydroxy-4a-methyldecahydro-2-naphthalenecarboxylic acid I 2587 Ak [22]
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Fig 4 Structures of steroid and organic acid from Ceiba pentandra

6  JTUEEARHE A B B 46009 &£ 4 E
Tab 6 Biological activities of different parts of Ceiba pentan-

dra
25 IR AL HEEE EEPUN
e 1 [23][24][25](26]27]
Poi A (28]
Pk [29]
i B [29]
R PRI [30]
EiE=R 4 [24]30]
Ein:| [7]
Bt 45 A R [31]
b [16](33]
e i i [32][33][34][33]
iR [35]
" i de B [36]
E/IRES [37]
oK dfE [38][39]
Wik i [40][41]
i it s [42]
i [9]
¥ Ptk [43][44][45]146]47]
I [48]

P o Nataraj 55 % JTCH: AR (9 Fp 538 A7 247 T 1
ST AR AR T PRI ST, e B3R IO B AT B 5 R
PR3 J5 T 16 1 5 B 26y B B 2 e 5 W Y
FRAMRGBIMA Y. TRV RGP, RS R A
AENYMZ —ERRE A, B h &ML
ey 5 0 T < Jm B 1 S T R e M A e i,
Al AR BT  DNA 2 AR 15 52 F R £ 5L

W5y F o Kuete™ & BT A AR 25 B2 1) B2 5L X
DPPH F Hi 5 B A W 3 0 BRVE AT, 3 A i B0 BR
A MM T A B H T RE ) o Kiran %R R [T
& B 4 BT AR Al b 301, 38 3 X A = Wi 4
T8, R &G A T A 2K A
TG PR 0T, LR St 8 A AT 5 45 S 3R I TC I A A A
Tl Wy S Wy i B B i bR TR . 2k
YRR IE AR ELIER
HE 27 i JoT AR Ak 5 A 5 0 IR 28 Ak G ) 3 0 T R BB
SRR AT PR AR o R IO R R R B B
AP BT 1, TR S X e G WA O .
2.3 PUWIEPE

i 2 38, 22 Tt 245 90 L AR A 300 tHE 3 L PN e
T2 FER R Z —  VF 2 A8 Y A Y 0 B 25 )
ELA T 245 M i 24 [R) 8 R Ay T A b AR B
250 "V AU QT A PR T i GC-MS
3BT, & BTCHE AR /) 42 B0 vh & A 2 Fh A s v
AW, 3 SE Ak 5 W) T TRt 24 1 45 % TR ik R HG At i T
RS R RV E N R DR Y e (/N s
14y AE 5 IR . Parulekar 25 BF 78 2 W, T
AR 7K $ Py Xk % Bz 4 4 BR DA L 4 60 A K R A R
R SR o, HY A £ B IO 0T S R 7 K T A
B0 ) 7 KRR A AT T ASOR R, 6 A A I T T
KIGHFFBE 7= S AT T8 R0 FE VD 1] A 400 o 28R vh
S5, TN TR 1 BB o) 4 i €0 e 2 K T 3 R T R A
ek I RN N S IR S U MR IR IR
TN B R € S5 S N 7F s RSE K B & L



ARIT 25 T ACHR 119 46 27 B4y B HC A i e R s e 1117

A o Julien S5 7R B S B 45 R R I AR AR B 2
TR £, TG $1& By B JHG 3% A1 2 68 T 0T S 4 BT ok L AT
T AE % FORE Rz 43 4 R 3 BT LA AR L
LUSEN 1T SR SR LN NS f = 7/ S B B
AT BRI AT RE A DR S B 2 B B
A Te) B 9 500 Hhy T AR P AN ] DRI X A R ) R B
fE 1 AN, 3 LB AT 50 4 2R R WU AR AR 5 A HA T
TP G R BB R A S Y R A D [
W m] AT 5 B [ BT B A A o
2.4 PUBE IR 1R

W DRI AE Sy — b 42 BR AV 9 18 P 5, 2 — il 48
ol VSR E D RE A A B PGB , b
R A B 0 R R AW ETE 0 S
AT B . EAR M N AR AR 2 T
07 M PR IA 3 5 A A% 48 B 5 v 19 3 2 U A
Ko WE PR I AL 2 —J F R R AN [R] B 4
SE AP T RE B AR . R, SRR BB
AT REA By T IR DR e K AR S5E TR R i R A
Kuete 55 BF 58 & W1, T AR B A 1835 19 9T 4 1L
P, X O HAEPURE PR AR 16 97 m T A R e 4t T
Beg B Al o AR DURE PR 6 1 5 i, JTC e A $2 B
BN T R ERCR T RE R — A A ISR A
251y o k6 B WU T AR T S A 4 R el b
75 IR LA B AR A AR ) 0% 1 B 3% A B L) 4
F LT FE GO R AR o e Ak TCRE A B
DR s A T RE S5 HC A o B R A BB T P DR
i S A UM T 1, DA B Lk 20 20 MV I Y RE A O .
A s & SRS 1, E B e S
HA BRI TG 7 B o, A i 4k 2 —
JE I RS EE B Al 2k MU SR T B R N AR
e dT AL PE T
3 itig

ARICRGEVAG T AR 23 8 28 AL &
/ISR Y TSN UTESNUE SN R VS i ]
PR o [A) I X AR W TG PR EAT T R R BT R
i P HOW B B PR AL 0B A I B S 1R
e g TR A% 4 i 288 00 A A TCE AR B804 o
B AL S W T A T A B B R s
T AT T M B AL, A HLRR £ B A T T
e, W TURE A AR AL 2 254 2 FE v H B A MR AE 10 25
S VEOT IS S IT (B o JTCRE AR AR O 1% 5t 25 14
PR Wy 2, FErp Rk A e B A Rl AN R A
M 55 S ABL W) FE U BT TR K BT e g 0 el B A =

T PR A AR A e AR 2 T A TCHE AR R R 4
WFIEAEAE AL X KRG ) v R 78 0 1254, K 18
85 7 Wy o S ity Ko owT 25 i kv s R R, B4R AE Y
2l BRLATE 5 PR T AL 4R 0 O e R SR S = sh 5
WE MR R 51 G0 2R e S0 P . T HWR R
A SR R 2 AN L R g A A
7 I Ak 2 BEAL B 5T , AT b 3 25 F & 48 Ik OG gk
FEE R I8 542 4y 790 o BRI, DA% 5t B 2 1
TR T AT FR G0 T e T A AR AR 26 1 1k 2%
A, 25 B R DL PR I BIL D B B 5T, DA Ol A
5 11 24 R 9 9 R TC e K A 14 F 9% 45
FH Bl 0B A EL S K 4R

53 TR i ]«

ARUL R B < W 8 SCRR O 2E 47 48 598 305 £ 718 VS
AT AL A AL WG s BT AR | — 0 X 2 PR A AT R A
RN BRAE D - B AR ST T B LT DT AR IR SCIRE IFXIE S
HEATHE AR IE

R (el R e P E Rl NP ST

S % 3Lk

1 mkk, BN LA 55 T B AR [T].
VLTGRO K 224, 2014, 36(4) :816-822.

Gao Z, Wang XL, Wu JR, et al. A study on the cutting
propagation of Ceiba pentandra [J]. Acta Agric Univ
Jiangxiensis, 2014, 36(4):816-822.

2 MFERE . E AR T AL F T [T]. B Rl B2
2007, 27(1):12-14.

Lin XX. Introduction and trial planting of Ceiba
pentandra (Linnaeus) Gaertner [J]. Chin J Trop Agri,
2007, 27(1):12-14.

3OV, B AR, WK AR E ORI AR
A2 A, 2005, 5:18.

Quan JW, Luo JH, Yi GL, et al. Seedling propagation
techniques of Ceiba pentandra [J]. For Sci Technol,
2005, 5:18.

4 Sahid M, Zeven AC. Plant resources of South-East Asia
No. 17: Fiber plants [M]. Bogor: PROSEA Founda-
tion, 2003:289-290.

5 Lim TK. Edible medicinal and non-medicinal plants[ M ].
Dordrecht: Springer, 2012:285-292.

6 Elumalai A, Mathangi N, Didala A, et al. A review on
Ceiba pentandra and its medicinal features[J]. Asian J
Pharm Technol, 2012, 2(3):83-86.

7 Julien KG, Sorho S, Yaya S, et al. Phytochemical
study and antimicrobial activity of bark extracts of Ceiba

pentandra (L.) Gaertn. (Bombacaceae) from Cote d’



1118 W EFR K224 Vol. 31 No. 14 Jul. 2025

10

11

12

13

14

16

17

18

Ivoire on antibiotic resistant Staphylococcus aureus and
Pseudomonas aeruginosa [J]. Brit Microbiol Res J,
2015, 9(1):1-7.

Abouelela EM, Orabi AM, Abdelhamid AR, et al. Eth-
yl acetate extract of Ceiba pentandra (1..) Gaertn. reduc-
es methotrexate-induced renal damage in rats via antioxi-
dant, anti-inflammatory, and antiapoptotic actions[J]. ]
Tradit Complement Med, 2020, 10(5):478-486.
Parulekar GT. Antibacterial and phytochemical analysis
of Ceiba pentandra (1..) seed extracts[J]. J Pharmacogn
Phytochem, 2017, 6(3) :586-589.

Rao KV, Sreeramulu K, Gunasekar D, et al. Two new
sesquiterpene lactones from Ceiba pentandra[J]. J Nat
Prod, 1993, 56(12):2041-2045.

Kishore PH, Reddy MV, Gunasekar D, et al. A new
naphthoquinone from Ceiba pentandra[J]. J Asian Nat
Prod Res, 2003, 5(3):227-230.

Abouelela ME, Orabi MAA, Abdelhamid RA, et al.
Chemical and cytotoxic investigation of non-polar extract
from Ceiba pentandra (1..) Gaertn.: A study supported
by computer basedscreening [J]. J Appl Pharm Sci,
2018, 8(7):57-64.

Nelly JN, Achille NB, Claude NJ, et al. Chemical con-
stituents of the methanolic extracts of Ceiba pentandra
(1..) Gaertn and the antioxidant activities of its aqueous,
ethanolic and hydro-ethanolic extracts[J]. J Pharmacogn
Phytochem, 2023, 12(2):103-118.

Ngounou FN, Meli AL, Lontsi D, et al. New isofla-
vones from Ceiba pentandralJ]. Phytochemistry, 2000,
54(1):107-110.

Ueda H, Kaneda N, Kawanishi K, et al. A new isofla-
vone glycoside from Ceiba pentandra (1..) Gaertner[J].
Chem Pharm Bull (Tokyo), 2002, 50(3) :403-404.
Abouelela EM, Orabi AM, Abdelhamid AR, et al. Eth-
yl acetate extract of Ceiba pentandra (1..) Gaertn. reduc-
es methotrexate-induced renal damage in rats via antioxi-
dant, anti-inflammatory, and antiapoptotic actions[J]. J
Tradit Complement Med, 2020, 10(5) :478-486.
Aderogha MA, Kapche GD, Mabusela WT. Isolation
and characterization of antioxidative constituents of Cei-
ba pentandra (Kapok) leaves extract [J]. Niger J Nat
Prod Med, 2013, 17(1):86-90.

Kuéte CF, Pami EN, Nole T, et al. Hypoglycemic
properties of the aqueous extract from the stem bark of
Ceiba pentandra in dexamethasone-induced insulin resis-
tant rats [J]. Evid Based Complement Alternat Med,
2018, 2018(1):4234981.

19

20

21

22

23

24

26

27

28

Abouelela EM, Orabi AM, Abdelhamid AR, et al.
Anti-Alzheimer's flavanolignans from Ceiba pentandra
aerial parts[ J]. Fitoterapia, 2020, 143:104541.
Dominique S, Alex GP, Christiane YE, et al. Diversity
of endophytic fungi isolated from the bark of Ceiba
pentandra (1..) Gaertn., (Bombacaceae) and antibacteri-
al potential of secalonic acid a produced by Diaporthe
searlei EC 321[J]. Chem Biodivers, 2023, 20 (11) :
€202301010.

X pgh, E I e AR, A 2 R IR 25 B AT AE
JRr 8 P B BT T R S (T]. B 5 2 A, 2023, 25
(4): 369-375.

Liu XM, Wang SY, Huang JW, et al. Research
progress on stereoidal saponins in Polygonati odorati
rhizoma served as food and herbal medicine [J]. Food
Drug, 2023, 25(4):369-375.

Benoit TN, Kuete CF, Pami EN, et al. Multimodal
a-glucosidase and a-amylase inhibition and antioxidant ef-
fect of the aqueous and methanol extracts from the trunk
bark of Ceiba pentandra [J]. Biomed Res Int, 2020,
2020(1):3063674.

Satyaprakash RJ, Rajesh MS, Bhanumathy M, et al.
Hypoglycemic and antihyperglycemic effect of Ceiba
pentandra L. Gaertn in normal and
streptozotocin-induced diabetic rats [J]. Ghana Med 7J,
2013, 47(3):121-127.

Kuete CF, Léa SW, Pami EN, et al. In vitro antihyper-
glycemic and antioxidant properties of extracts from the
stem bark of Ceiba pentandra[J]. J Complement Integr
Med, 2014, 11(3):185-193.

E.Odoh U. Evaluation of antidiabetic effect and hemato-
tological profile of methanol extract of Ceiba pentandra
(Malvaceae) stem bark on alloxan-induced diabetic rats
[J]. Afr J Pharm Pharmacol, 2016, 10(28) :584-590.
Kuete CF, Shankar K, Swapnil B, et al. Antidiabetic
properties of aqueous and methanol extracts from the
trunk bark of Ceiba pentandra in type 2 diabetic rat[J]. J
Cell Biochem, 2019, 120(7):11573-11581.

Wuyt AK, Nguelefack-Mbuyo EP, Fofie CK, et al.
The methanol extract of Ceiba pentandra reverses mono-
sodium glutamate-induced cardiometabolic syndrome in
rats via the regulation of dyslipidemia, inflammation, ox-
idative stress, and insulin sensitization [J]. Heliyon,
2023, 9(2) :e13689.

Kumar R, Kumar N, Ramalingayya GV, et al. Evalua-

tion of Ceiba pentandra (1..) Gaertner bark extracts for

in vitro cytotoxicity on cancer cells and in vivo antitumor



ARIT 25 T ACHR 119 46 27 B4y B HC A i MR s e 1119

29

30

31

32

33

34

35

36

37

38

39

activity in solid and liquid tumor models[ J]. Cytotechnol-
ogy, 2016, 68(5):1909-1923.

Elion Ttou RDG, Sanogo R, Etou Ossibi AW, et al.
Anti-inflammatory and analgesic effects of aqueous ex-
tract of stem bark of Ceiba pentandra Gaertn[J]. Phar-
macol Pharm, 2014, 5(12):1113-1118.

Bairwa NK, Sethiya NK, Mishra SH. Protective effect
of stem bark of Ceiba pentandra Linn. against
paracetamol-induced hepatotoxicity in rats [J]. Pharma-
cognosy Res, 2010, 2(1):26-30.

Nam NH, Kim HM, Bae KH, et al. Inhibitory effects of
vietnamese medicinal plants on tube-like formation of hu-
man umbilical venous cells[J]. Phytother Res, 2003, 17
(2):107-111.

Aloke C, Nwachukwu N, Idenyi JN, et al. Hypoglyce-
mic and hypolipidemic effects of feed formulated with
Ceiba pentandra leaves in alloxan induced diabetic rats
[J]. Aust J Basic Appl Sci, 2010, 4(9) :4473-4477.
Muhammad LH, Busari BM, Okonkwo SU, et al. Bio-
chemical effects of N-hexane and chloroform fractions of
Ceiba pentandra leaf used in the folkloric treatment of di-
abetes[J]. Br J Pharm Res, 2015, 6(1):44-60.

Lami HM, Yusuf AK, Ndaman AS, et al. Ameliorative
properties of ethyl acetate fraction of Ceiba pentandra on
serum glucose, hematological and biochemical parame-
ters of diabetic rats[J]. Asian Pac J Trop Dis, 2015, 5
(9):737-742.
Anosike  AC, Ugwu CJ, Ojeli CP, et al
Anti-ulcerogenic effects and anti-oxidative properties of
Ceiba pentandra leaves on alloxan-induced diabetic rats
[J]. Eur J Med Plants, 2014, 4(4):458-472.
Zangueu BC, Goue AG, Kedi EBP, et al. The
anti-parasitic effect of extract of Ceiba pentandra (1..)
Gaertn is related to its anti-inflammatory, analgesic and
anthelmintic activities on Haemochus contortus[J]. Clin
Complement Med Pharmacol, 2023, 3(2):100088.
Anthony S, Mensah KWA, Edmund E, et al. Ceiba
pentandra (L.) Gaertn hydroethanolic leaf extract exhib-
its anticonvulsant properties in mouse models [J].
Phytomed Plus, 2022, 2(2):100263.

Shehu S, Abubakar MAIS. Studies on antivenom activi-
ty of Ceiba pentandra leaves aqueous methanol extract
against Echis ocellatus snake venom [J]. Res J Appl Sci
Eng Technol, 2010, 2(7):687-694.

Nyi S, Dytha D. The antipyretic activity of leaf extract
of Ceiba pentandra better than Gossypium arboreum[J].

J Appl Pharm Sci, 2015, 5(7):118-121.

40

41

42

43

44

46

47

48

49

50

51

Asongalem E, Tedong L., Kamtchouing P, et al. Hypo-
glycaemic effect of methylene chloride/methanol root ex-
tract of Ceiba pentandra in normal and diabetic rats[J].
Indian J Pharmacol, 2006, 38(3):194-197.

Dzeufiet PDD, Ohandja DY, Léonard T, et al. Antidia-
betic  effect of Ceiba

pentandra  extract  on

streptozotocin-induced  non-insulin-dependent  diabetic
rats[J]. Afr J Tradit Complement Altern Med, 2006, 4
(1):47-54.

Anosike CA, Ofoegbu RE. Anti-ulcerogenic activity of
the methanol extract of Ceiba pentandra stem bark on in-
domethacin and ethanol-induced ulcers in rats [J]. Int J
Pharma Sci, 2013, 3:223-228.

Nataraj L., Perumal S, Sellamuthu M. Antioxidant activ-
ity and free radical scavenging capacity of phenolic ex-
tracts from Helicteres isora, and Ceiba pentandra 1.[J].
J Food Sci Technol, 2013, 50(4):687-695.

Anwar, Farooq, Rashid, et al. Physicochemical and an-
tioxidant characteristics of Kapok (Ceiba pentandra
Gaertn.) seed oil [J]. J Am Oil Chem Soc, 2014, 91
(6):1047-1054.

Kiran RC, Madhavi Y, Rao RT. Evaluation of phyto-
chemicals and antioxidant activities of Ceiba pentandra
(Kapok) seed oil[J]. J Bioanal Biomed, 2012, 4(4) :
68-73.

Chekuboyina KR, Bhaskara DR, Nagala S, et al. As-
sessment of phytochemicals and antioxidant activities of
raw and germinating Ceiba pentandra (kapok) seeds[J].
J Biomed Res, 2015, 29(5):414-419.

Anigo KM, Dauda BMD, Sallau AB, et al. Chemical
composition of Kapok ( Ceiba pentandra) seed and physi-
cochemical properties of its oil[ J]. Nig J Basic Appl Sci,
2013, 21(2):105-108.

Kiran RC, Rao RT. Lipid profiling by GC-MS and
anti-inflammatory activities of Ceiba pentandra seed oil
[J].J Biol Act Prod Nat, 2014, 4(1):62-70.

Mercy O, Amarachi SI, Njideka A, et al. Wound heal-
ing and anti-inflammatory activities of Ceiba pentendra
(L.) Gaertn[J]. Pharmacol Res Mod Chin Med, 2022,
3:100077.

Mukherjee N, Mukherjee S, Saini P, et al. Phenolics
and terpenoids; the promising new search for anthelmin-
tics: A critical review [ J]. Mini Rev Med Chem, 2016,
16(17):1415 - 1441.

El-Shabrawy, Osama A. Biological properties of saponin
mixtures of Fagonia cretica and Fagonia mollis|J]. Fito-

terapia, 1997, 68(3):219-222.



1120 #WrEEFR K224 Vol. 31 No. 14 Jul. 2025

52

53

54

55

56

Oyedapo OO,  Akinpelu BA, Orefuwa SO.
Anti-inflammatory effect of Theobroma cacao, root ex-
tract[ J]. J Med Plants, 2004, 5(2):161-166.

Thilagam E, Mohankumar R, Rithuvaren M, et al. Pro-
tective effect of Ceiba pentandra (1.) Gaertn on CCl-in-
duced oxidative stress and liver damage in rats[J]. Phar-
macol Res Mod Chin Med, 2022, 5:100196.

Devi VK, Bhargav E, Swaruparani G, et al. Compara-
tive evaluation of phytochemical constituents by GC-MS
and antitubercular &. antimicrobial potential of Ceiba
pentandra and Parmotrema pelatum against resistant
strains[ J|. J Pharm Res Int, 2021, 33(35A):197-203.
Wang X, Tang L, Ping W, et al. Progress in research
on the alleviation of glucose metabolism disorders in type
2 diabetes using Cyclocarya paliurus [J]. Nutrients,
2022, 14(15) :3169.

LR, £, 6 R ARG W T B R A
Fe 7 Bl AR R MO R T P EEZN SR,
2014, 11(29):7-10, 14.

Zhao J, Li YQ, Wang QF, et al. Study of 6 flavonoids

compounds for the scavenging superoxide anion free

57

58

59

60

61

62

radical ability and the structure-activity relationships[J].
China Med Herald, 2014, 11(29):7-10, 14.

Tu Y. The discovery of artemisinin (qginghaosu) and
gifts from Chinese medicine [J]. Nat Med, 2011, 17
(10):1217-1220.

Tu Y. Artemisinin-a gift from traditional Chinese medi-
cine to the world (Nobel lecture) [J]. Angew Chem Int
Ed Engl, 2016, 55(35):10210-10226.

Feachem RGA, Chen I, Akbari O, et al. Malaria eradi-
cation within a generation: Ambitious, achievable, and
necessary[ J]. Lancet, 2019, 394(10203) :1056-1112.
Miller HL., Su X. Artemisinin: Discovery from the Chi-
nese herbal garden[J]. Cell, 2011, 146(6):855-858.

Li Q, Yuan Q, Jiang N, et al. Dihydroartemisinin regu-
lates immune cell heterogeneity by triggering a cascade
reaction of CDK and MAPK phosphorylation[J]. Signal
Transduct Target Ther, 2022, 7(1):222.

Lin JL., Fang X, Li JX, et al. Dirigent gene editing of
gossypol enantiomers for toxicity-depleted cotton seeds
[J]. Nat Plants, 2023, 9(4) :605-615.

[ARxgmig] WOl RESE R&H



