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Research Progress on Chemical Constituents, Pharmacological Activities
and Toxicology of Kaempferia parviflora
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Abstract: Kaempferia parviflora is widely cultivated in Southeast Asia as food, cosmetics and medicine. It has
also been cultivated as a medicinal plant for a long time in Xishuangbanna Dai Autonomous Prefecture, China.
Rhizome is an important medicinal part of K. parviflora, mainly containing flavonoids. Pharmacological studies
showed that black ginger had anti-cancer, aphrodisiac, anti-inflammatory, anti-oxidant, anti-fungal, anti-viral,
neuroprotective, vascular relaxant and cardioprotective, and transdermal permeable activities, etc. The advances in
chemical constituents, pharmacological activities and toxicology of black ginger were reviewed, which would
provide help for further research, development and utilization of K. parviflora resource.

Key words: Black ginger; Chemical constituent; Pharmacological activity; Toxicology
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Table 1 Flavonoids in rhizomes of Kaempferia parviflora
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No. Chemical constituent Reference
1 3,5,7-=HIEIHE 3,5,7-Trimethoxyflavone [12-13,16-17,31-34]
2 5-§35E-7-H 3L 35/ 5-Hydroxy-7-methoxyflavone [13,16-17,30-31,34]
3 5-§355-3,7- - H A L35 5-Hydroxy-3,7-dimethoxyflavone [12-13,16-17,30-34]
4 5-#556-3,7,4"- = H AL 5-Hydroxy-3,7,4"-trimethoxyflavone [12-13,16-17,30-32]
5 5-$55E-7,4'- A SRR 5-Hydroxy-7,4'-dimethoxyflavone [12-13,16-17,31-32]
6 5-$5£-3,7,3"4'- U A 3 35 5-Hydroxy-3,7,3',4'-tetramethoxyflavone [12-13,16-17,30-32,34]
7 5,7,4-= 4L 5,7,4'-Trimethoxyflavone [10,12-13,30-32,34]
8 3,574 HR 35T 3,5,7,4'-Tetramethoxyflavone [12-13,16-17,30-32,34]
9 5,7,3" 4T HAA FE TR 5,7,3",4'-Tetramethoxyflavone [13,31-34]

10 5,7- 4 FE 35 5,7-Dimethoxyflavone [10,12,30-34]

11 3,5,7,3"4- L EFLHTR 3,5,7,3',4'-Pentamethoxyflavone [12,30-32,34]

12 5-$25k-7,3" 4- = H AL A 5-Hydroxy-7,3",4"-trimethoxyflavone [12,32,35]

13 5,4'- 3R FE-7-HEFL R 5,4-Dihydroxy-7-methoxyflavone [35]

14 5,3 Hk-3,74- = WA E KRR 5,3-Dihydroxy-3,7,4"-trimethoxyflavone [12,32,35]

15 (2S)-5-¥23L-7-F AL T A (25)-5-Hydroxy-7-methoxyflavanone [32]

16 (25)-5,7- - HAEIE T Kl (2S)-5,7-Dimethoxyflavanone [32]

17 (E)-2-¥23E-4"6'- — HEIE A FE (E)-2-Hydroxy-4',6"-dimethoxychalcone [32]

18 4-$236-5,7- " HE IR 4'-Hydroxy-5,7-dimethoxyflavone [17,32,36]

19 4'5- "5 FE-3 7 4- = HE FL K E 4/, 5-Dihydroxy-3,7,4'-trimethoxyflavone [17]

20 ¥ %3 % Techtochrysin [12]

21 7,4- " HILFTIEE 7,4-Dimethylapigenin [33]

22 ZHIEEFSEZR Trimethylapigenin [33]

23 3,7,4-=FE I ZEW 3,7,4-Trimethylkaempferol [33]

24 DU L 25 Tetramethylkaempferol [33]

25 BKZE Ayanin [33]

26 FLHI M B2 2 Pentamethylquercetin [33]

27 A FR-3-0-Hi & #E+H Tamarixetin 3-O-rutinoside [35]

28 T 5-3-0-E/FEE Syringetin - 3-O-rutinoside [35]

29 (2R-3R)-(-)-F & Z = H 3 # (2R-3R)-(-)-Aromadendrin trimethyl ether [35]

30 & Tilianine [35]

31 3,5- R HE-7 34- = W EL R 3,5-Dihydroxy-7,3'4'-trimethoxyflavone [36]

32 6-F83E-7,4'- —HE LT 6-Hydroxy-7,4'-dimethoxyflavone [37]

BRI S AR IR I B35 4k, O B ZEmT
TIRIT T R D RERERS . Lert-Amornpat %522
0 T8 BB 22K R B T VRORT R IR A 1R R (ST Z) 15 5 [ b
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A G R K RS T3 ST AT RE
VER o X EEHSy JE 22 SR U ] 1Y i 5 14 14 e 44t
T R .
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Tewtrakul 5161 M\ B8 2241 28 R IR LY £ 1R
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B A B P4 . Sae-Wong ZE1444IE 5-

FAHE-3,7,3" 4 F Ak S T 2 TR 22 LR R
BPLRIEMENEY), Harmid s 58 —A 1k
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BT RAEH - Sae-Wong SFB34SLAH i 2225 — &
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A1 37,47,5,7-DY H AR L XS INOS mRNA A1 INOS
RIS R B 1 401 /E F - Horigome S 1461 i M
FE ORI B ) 5,7-— W AR KL R AN 554 3L-3,
7,37, 4" - U F 4 25 B mT DA B 00 o) AL K 44 A
Ki. SAEAT IR 774 A mRNA [F) 23 . Rujjanawate
ST 1 Al B8 22 2 B R U AT DA B 35 2 1
TE R, AT B A RY B AR o Jin S5 18R IE B 22
R 25 2 BE S U AT #0041 INOS. SR MLEE-2 (COX-2)
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Table 2 Other compounds in rhizomes of Kaempferia parviflora
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No. Compound Type Reference

33 24,6-=FRIEEH ZH-2,4-—-0-p-D-FRIHH HIFEHE Ui [35]
2,4,6-Trihydroxyacetophenone 2,4-di-O-f-D-glucopyranoside Glycoside

34 JH%)-(5aS,100S)-5a,10b- —4-1,3,5a,9- P #£ JE-8- H 2 FE -6 H-E I [b] I Wk [1,2-d] Wi -6-F-5a-O-[o-L-ML IR il 25 BAF [32]
i 3 -(1—6)-B-D- ML I 75 4 5 H7]) rel-(5aS,10bS)-5a,10b-Dihydro-1,3,5a,9-tetrahydroxy-8-methoxy-6H-benz[b] Glycoside
indenol[1,2-d]furan-6-one 5a-O-[a-L-rhamnopyranosyl-(1—6)--D-glucopyranoside]

35 (2R,35,45)-3-O-[o-L-Mik ] BR 25 B -(1—6) -3-D- P e ] 46 7 5 1-3-O- P B - X 22 )L -(20— 0 — 3 4a—4)- e [32]
(5aS,10bS)-5a, 10b- - 4-1,3,5a,9- 1 2 4-8- I S Jk-6H- 2 I [D] W51k [1, 2-d] W ig-6- 5a-O-[a-L-MLIWG FRZHEH:-  Glycoside
(1—6)-B-D-ML M 7 & #EF] (2R, 3S,45)-3-0-[a-L-Rhamnopyranosyl-(I—6)-A-D-glucopyranosyl]-3’-O-methyl-ent-
epicatechin-(2a—0—3,4a—4)-(5aS,10bS)-5a,l0b-dihydro-1,3,5a,9-tetrahydroxy-8-methoxy-6H-benz[b]indenol
[1,2-d]furan-6-one 5a-O-[a-L-rhamnopyranosyl-(I—6)--D-glucopyranoside]

36 Kaempferiaosides A 3T Phenolic [35]

glycosides

37  Kaempferiaosides B ¥ Phenolic [35]

glycosides

38  Kaempferiaosides C ¥ Phenolic [38]

glycosides

39  Kaempferiaosides D ¥ Phenolic [38]

glycosides

40 Kaempferiaosides E 3T Phenolic [38]

glycosides

41 Kaempferiaosides F 3T Phenolic [38]

glycosides

42 1-0-(9Z,12Z-+ )\ Bk I P JE)-3-O- [or- ML ity = LA JE - (1 6)-3- L e 21 LB BT - Hih Glycerol [32]
1-0-(9Z,12Z-Octadecadienoyl)-3-O-[a-galactopyranosyl-(1—6)-$-galactopyranosyl]glycerol

43 1-0-F ki kk-3-O-[a- Mt i FUHE - (1—6)-p- Mk I~ FUHEE] H-aih “Hih Glycerol [32]
1-O-Hexadecanoyl-3-O-[a- galactopyranosyl-(1—6)-f-galactopyranosyl]glycerol

44 1-0-F7Npidk-2-0-(9Z,12Z )\ Bk )i Tk k) -3-O-[o-ME R = L - (1—6)-B-|-ME Rty = LB HE T 1 3nl HH Glycerol [32]
1-O-Hexadecanoyl-2-0-(9Z,12Z-octadecadienoyl)-3-O-[a-galactopyranosyl-(1—6)--I-galactopyranosyl]glycerol

45 1-O-p-ME W B Hk-8Z-2-(2 - B - PUBRIR & AL ) 8-\ Be-1,3,4-= % i e [32]
1-O-p-Glucopyranosyl-(82)-2-(2'-hydroxytetra-cosanoylamino)-8-octadecene-1,3,4-triol Cerebroside

46 B I SERRTE p-Sitosteryl myristate fi Ester [32]

47 97,12Z-W L S Methyl 9Z,12Z-octadecadienoate fi Ester [32]

48 (1E6E)-1,7- —%JE-1,6-P¢ —)f-3,5- i ZIRIEPE [32]
(1E,6E)-1,7-Diphenyl-1,6-heptadiene-3,5-dione Diarylheptanoid

49 IR % [35]
Adenosine Nucleosides

50  L-ENER AR [35]
L-Phenylalanine Amino acid

51 2- A SE R R [17]
2-Methoxyanthraquinone Anthraquinone

52 2-§33k-9,10- K TR [17]
2-Hydroxy-9,10-anthraquinone Anthraquinone

53 B p-Sitosterol #§ A% Sterol [17]

54 {3 M Daucosterol g Sterol [17]

R RBE R 7 (TNF)-a (RIS, HRERKT $14%
EEAnfi RAW264.7 % F T «B it & a(IxBa)
MR T kB(NF-«B) I BERR AL LL & p65 HIAZHe iz e
77. Lee SFUMRIEELAMEIG N T COX-2 IRk, T
FE S ZE LR SR T ARG/ B R4 24 COX-2
AL, R BERIBAFRIEN .

2.4 EEBEINEES

NO i 5 iz 2l 2 5 # (1) 5 M % T ke o B B4
H, AR HE NO A= il fia sh IR 38 7740,
ZREIEIE . Fitnox /&R F AL, AL

M AR S B R A, WRIR TR 250 mg
Fitnox 5T (1) i S R A 55 1 L7 A s v 1 i R AR
NOs A ERHR NOZ 7K 55 25 i T M FH e JEt R4
1M NOs 1 NOz ] LLid i A Rl A2 F2 AL NO,  [RI it
Fitnox 1] LAIGEEIZ 3 2 538 IR AR PR e AR = B 1
fiif 77000, Kim SEOUHR I H 22 AR 25 Z B AR B v] LLd
T A 45 2R R AR A I A S PR - 38 ROTE 2 LTk
1ol 1 5545 516 SIEORIE =23l AE /1. Wattana-
thorn 25524 38 45 H IR 25 B¢ 90 mg BB 252U 1
W, Fr: 8, L EEIEE R 30 s FFak
LA 6 min BATHIE SRR s, BRI R 2
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Fig. 1 Structures of six phenolic glycosides from Kaempferia parviflora
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il 559 K] 7 A T B - B R BT RS 2K LR AN
Vi 3,5,7-— FHARUJE S Sl HE P AL (B e R
I g6 TR AN B R R B R SR, S R
FE(MIC) A 250 pg/mLI8), HEZEdafy) 5,7,3",4'-PU H 4R,
FLIEEA . 5,7,4- = HEE R B A BT CUR BRI
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Kaempferiaoside E

P8, 1Cso 43512 39.71 F1 17.63 mg/mL.

2.7 YimBIEA

Sornpet £ I B ZE AR 2K (1) 2 BE S OK BRI
FAA RE Pt HONL 0 815 1% . Sookkongwaree
4 IOOLHR T8 P 2R 25 H RE S B H 1Y) B-FR Jk-T-H R
HE B AN 5,7~ R AR A mT DA A N SIS G 2 R
WiEE HIV-1 B AREEYE, 1Cs 9 19 mmol/L; 5-F3%E-
3,7- S R B mT DA ) P B 8 5 2 HCV 2R
FIEEA N E4Hi05 58 HCMV & A EEETE, 1Cs 2
14 190 A1 250 mmol/L.
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