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Investigation on the Chemical Constituents and Cytotoxicity from the Leaves of Kava

YANG Jian—xiang
(Editorial Department,Guilin Normal College,Guilin 541199, Guangxi,China)

Abstract: Taking leaves of Kava (Piper methysticum Forst. f.) as materials, six compounds were obtained from the EtOAc
extract by a combination of column chromatography of silica gel,Sephadex LH-20 many times. Their structures were deter-
mined on the basis of 'HNMR,"”C NMR,?DNMR,UV,IR,and ESIMS spectra data and were identified as Desmethoxyyangonin,
yangonin, 11 —methoxyyangonin, 11 —methoxy -5, 6 —dihydroyangonin , methysticin, dihydromethysticin. The cytotoxicity of six com-
poundswas tested by MTT assay,the result showed that yangonin and 11-methoxyyangonin were very strong cytotoxicity against
A549 and NCI-H460 cells,while,11-methoxy-5,6-dihydroyangonin, methysticin and dihydromethysticin were very weak cyto-
toxicity against A549 and NCI-H460 cells.
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, desmethoxyyan- LH-20( ) , 1(8.22 mg)
gonin ,yangonin , 1 1 -methoxyyangonin , 1 1-methoxy-5, F2(20 ¢) , /
6 —dihydroyangonin ,methysticin dihydromethys- (100:0~50:50) 2 , F2-1
ticin; MTT 6 F2-2, F2-1 (300~400 ),
[A549¢( ), NCI-H460 ( / (100:0~50:50) , ,
)] , , 2(5.34 mg), F2-2 (300~
desmethoxyyangonin ,yangonin 11  —methoxyyangonin 400 ), / (100:0~50:50) ,
A549 NCI-H460 (ICs) , 3(6.24 mg)
50 pg/mL, yango nin 11- F3(40 g) (200~300 ),
methoxyyangonin ; 11- / (100:0~0:100) s
methoxy -5,6 —dihydroyangonin methysticin dihy- (TLC) , 6 o 6
dromethysticin A549 NCI-H460 (300~400 ),
1Cy, 50 pg/ml., o , 3 s 4(5.56 mg) .
5(6.18 mg) . 6(7.25 mg)
1 1.2.3 MTT ¢, 37 C
1.1 , 1x10°  /mL
1.1.1 96 (100 pl/ ) ,5%CO0,
o A549  NCI- 24 h ; ,
H460 o ,  37%C.5%C0,
1.1.2 (95% ) 48 h; , Smg/mL. MTT 20 pL,
( N NN 4 h; , ,  DMSO
) , ; (150 pL/ ), 10 min,
(100~200  ,200~300  ,300~400 ). , 570 nm o
Rp-C18 (40 pm,60 pm) ( MTT ,DMSO), (
GFasy ; DMSO MTT ,DMSO);
Sephadex LH-20 , =[( - )—( -
; RE-2000A , )1/( - )x100%
;SHZ-CD + ,
. VGAu , 14 ,
tospec—300 ; BrukerAM- « 0.05, SPSS 16.0
400 , TMS o o
1.2
1.2.1 2
5 kg, , 2.1
, 1) 1, , (mp) 140~141 C,
, , , 'HNMR (CDCI 3,400 MHz) (6) 7152(2H,
, m),7.45 (1H,d,J=15.9 Hz),7.36~7.31(3H,m),6.56
250 g, (1H,d,/=16.0 Hz),5.95(1H,s),5.50(1H,d, J=1.5 Hz) ,
1.2.2 (200~300 ) 3.83(3H,s), "CNMR (CDCI;,100MHz)8 1712(C),
500 g, , 164.2(C),158.6(C),1359(CH),135.4(C),129.6(CH),
, , 129.1 (2CH),127.6 (2CH),118.6 (CH),101.6 (CH),
, 88.5(CH),55.9(CH;) . ESIMS(m/z)  479[2M+Na ",
, (TLC) 2) 2, - 'HNMR(CDCI,,
, 3 F1.F2  F3, 400 MHz)6  7.58(2H,d,J=8.0 Hz),7.32(1H,d, J=
F1(25¢g) (200~300 ), 16.0 Hz),6.95 (2H,d,/J=8.0 Hz),6.75 (1H,d,/=16.0
/4 (100:0~50:50) Sephadex Hz),6.08 (1H,d,/=2.0 Hz),5.47 (1H,d,/=2.0 Hz),
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3.86(3H,s),3.81(3H,s), “"CNMR(CDCLs, 100 MHz)
o 171.9(C),163.4(C),161.8(C),160.0(C),135.1
(CH),1299(2CH),129.1 (C),1180(CH),1152(2CH),
101.1(CH),88.9(CH),56.6(CH;),55.7(CH3) . ESIMS

(mlz)  S17[2M+1]*,
3) 3. - 'HNMR (CDCI,
400 MHz)6  7.45 (1H,d,J=16.0 Hz),7.08 (1H,dd,

J=2.0,8.0 Hz),7.03(1H,d,/=2.0 Hz),6.87 (1H,d, J=
80Hz),645 (1H,d,/=16.0Hz),591(1H,d,/=2.0 Hz),
5.48(1H,d,J=2.0 Hz),3.93(3H,s),3.91(3H,s),3.83
(3H,s), “CNMR (CDCL;,100 MHz)6  171.3(C),
164.4 (C),159.1 (C),150.4 (C),149.4 (C),1359 (CH),
128.4(C),121.4(CH),116.7(CH),111.1 (CH),109.7
(CH),100.7 (CH),88.5(CH),56.1 (CH3),56.0 (CH3),

56.0(CH3), ESIMS(m/z) 577[2M+17*,
4) 4, » 'HNMR (CDCLs,
400 MHz)8  7.22 (1H,d,J=16.0 Hz),7.18(1H,dd,

J=2.0,8.0 Hz),6.94 (1H,d, /=8.0 Hz) ,6.65 (1H,d, J=
16.0 Hz),6.25(1H,dd,J=4.0,16.0 Hz),5.15(1H,d, J=
2.0 Hz),5.00(1H,m),3.90(3H,s),3.89(3H,s),3.87
(3H,s),2.67(1H,dd, J=12.0,16.0 Hz),2.55(1H,dd,
J=4.0,16.0 Hz) , "CNMR(CDCL;,100 MHz)8 172.8
(C),167.2(C),149.5(C),149.8(C),133.4(CH),129.0
(C),1239(CH),120.5(CH),111.6(CH),109.5(CH),
90.8 (CH),76.4 (CH),56.5 (CH;),56.2 (CH;),56.3
(CH;),33.7(CH,), ESIMS(m/z) 581[2M+1]*,

5) 5. . 'HNMR(CDCL,
400 MHz)6  7.09(1H,d,J=1.6 Hz),6.95(1H,dd, J=
1.6,8.0 Hz),6.83 (1H,d,J=8.0 Hz),6.71 (1H,d,J=
16.0 Hz),6.28 (1H,d,/=16.0 Hz),6.02(2H,s),5.17
(IH,d,J =12 Hz),5.05 (1H,m),3.82 (3H,s),2.69
(1H,ddd,Jj=1.2,12.0,16.0 Hz),2.59 (1H,dd, J=4.8,
16.0 Hz) , "CNMR(CDCL;,100 MHz)8 172.7(C),
167.2 (C),1482(C),148.0(C),1329(CH),1299 (C),
1237 (CH),122.1 (CH),1085 (CH),106.1 (CH),
101.5 (CH,),90.8 (CH),75.9 (CH),55.9(CH;),33.8
(CH,), ESIMS(m/z) 549[2M+1]*,

6) 6, ,mp 118~119 °C,
'HNMR (CDCL;,400 MHz)5  6.79(1H,d,/=8.0 Hz),
6.76 (1H.d.J=1.2 Hz),6.72 (1H,dd,J=1.2,8.0 Hz),
5.95(2H,s),5.11(1H,d, J=1.2 Hz) ,4.34(1H,m) ,3.79
(3H,s),2.77(1H,m),2.67(1H,m),2.40 (1H,ddd, J=
1.2,12.0,16.0 Hz),2.28 (1H,dd,/J=4.0,8.0 Hz),2.04
(1H,m),1.85(1H,m), "CNMR(CDCL;, 100 MHz)&
173.8(C),166.8(C),148.6(C),146.7(C),136.1(C),
122 0(CH),109.6(CH).108.9(CH),101.7(CH,).,90.7

(CH),75.5 (CH),56.5 (CH3),37.3 (CH,),33.4 (CH,),

31.4(CH,), ESIMS(m/z) 277[M+1]*,
2.2
1) 1, , ESIMS
(mlz) 479[2M+Na]*
228, C.H,,0;, 9, 'HNMR
BCNMR H (6y) 7152
(2H,m).7.36~7.31(3H,m), C (8¢)

129.1 (2CH) . 127.6 (2CH),
;0u  7.45 (1H,d,J=15.9 Hz)
6.56(1H,d,J=16.0 Hz),
; Ou
5.50(1H,d,J=1.5 Hz),6 171.2(C),
6-lactone  ;8; 3.83(3H,s) &

595(1H,s) .

55.9(CH,) ,
desmethoxyyangonin , [7]
2) 2. ,ESIMS (m/z)
517[2M+1]", 258,
CisH,,04, 9. 'HNMR O 7.58

(2H,d,J=8.0 Hz) .6.95(2H,d, J=8.0 Hz), BON-
MR 8. 129.9(2CH) 1152 (2CH),
By 7.32(1H.d,

J=16.0 Hz) .6.75(1H,d, J=16.0 Hz) ,

; ou  6.08
(1H,d,J=2.0 Hz) .5.47 (1H,d,J=2.0 Hz),
oc 163.4(C),
O0-lactone ; ou 3.86(3H,s).3.81
(3H,s), O0c 56.6(CH;).55.7(CH;),
, yango-
nin, [8] o
3) 3, LESIMS(m/z) 577
[2M+1 7, 288,  NMR
) CieH60s, 9, 'HNMR

oy 7.08(1H,dd,J=2.0,8.0 Hz) .7.03(1H,
d,/=2.0 Hz) .6.87(1H,d, /=8.0 Hz),

1,2,4- i Oon  3.93(3H,s).
391(3H,s) 383 (3H,s), BCNMR 6. 561
(CH;) .56.0(CH;) .56.0(CH;), 3

; 11 ,
11 12 , , 11
H ,
11-methoxyyangonin , [9]
4) 4, L,ESIMS (m/z) 581

[2M+1 ], 290,
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C]6H1305, 80 3 48, 16.0 HZ) 5 l3(:1\11\/[1:{ 5(;
, 4 3 H, 167.2(C), o6-lactone
'THNMR  ,6y 5.15(1H,d,J=2.0 Hz) .5.00(1H, oy 6.02(2H,s),6. 1482(C).
m).2.67(1H,dd,/j=12.0,16.0 Hz) .2.55(1H,dd, J=4.0, 148.0(C) .101.5(CH,),
16.0 Hz) , 3 )
, 1 , methysticin, [8] , o
11-methoxy-5,6—dihydroyangonin, 6) 6, ,mp 118~119 C,
[10] , o ESIMS (m/z)  277[M+1]*,
5) 5, LESIMS(m/z) 549 276, NMR ,
[2M+1 ], 274, NMR CisHigOs, 8, 5 ,
’ CISHMOS, 90 611 2 H’ ’
7.09 (1H,d,J=1.6 Hz).6.95 (1H,dd,J=1.6,8.0 Hz) . 4 H s
6.83(1H,d,J=8.0Hz), 1,2,4- 'HNMR .®CNMR Oy 2.77(1H,m) 267
6y 6.71 (1H,d,J=16.0 Hz) .6.28 (IH,m).2.04 (1H,m) .1.85 (1H,m) ,&. 373 (CH,) .
(1H,d,J=16.0 Hz), 334 (CH,), dihydromethys
6y 5.17(1H,d,J=1.2 Hz) .5.05(1H,m) . ticin, [11] . 5
2.69 (1H,ddd,J=1.2,12.0,16.0 Hz) .2.59 (1H,dd,J= 1,
OCH;
| AN
Ao
H;CO
H,CO OCH;
! 3 OCH;
v
0 X
N 0
\\ (0] 0 0
o W
AN
4 5 6
1
2.3 6 o
1 A549 NCI-H460 :
([CSO) 35.813 60 3755722 pg/mL [1] LEBOT V,MERLIN M,LINDSTROM L. Kava-The Pacific Elixir
) A549 NCI-H460 c [M].Rochester Vermort:Healing Arts Press,1992.
% [2] LEBOT V,LEVESQUE J. The origin and distribution of Kava
13.566 71 13.685 84 pg/mL ’ 3 (Piper methysticum Forst. f. and Piper wichmannii C.DC.,
A549 NCI-H460 1Cs 12.455 32 Piperaceac): A phytyochemical approach [J].Allertonia, 1989,5:
12.338 40 wg/mL, 4. 5 223-280.
6 A549 NCI-H460 ICSO [3] HERBERG K W. Effect of Kava—special extract WS1490 com-
50 }Lg/mLo ’ o) 3 bined with ethyl alcohol on safety—Relevant performance param-
eters[J ]. Blutalkohol,1993,30(2):96-105.
[A549( ) N NCI_H460( [4] HEILIGENSTEIN E,GUENTHER G. Over —the —counter psy-
) :I ’ 1 chotropices: A review of melatonin,st. John’s wort,valerian,and

Kava~Kava [JJJ-Am: Coll Health//1998,46(6):271+276.
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Application of Mean Vector Test in Tea Identification in Different Regions

ZHOU Qiao-yi,LING Cai-jing,LIU Shu-mei, WANG Qiu-shuang
(Tea Research Institute,Guangdong Academy of Agricultural Sciences/Guangdong Key Laboratory of Tea Plant Resources Innovation &

Utilization , Guangzhou 510640, China)

Abstract: The contents of Ca,Mg,Fe ,Mn,Zn and Cu in the samples from Qingyuan city,Meizhou city and Heyuan city in
Hubei province were determined by atomic absorption spectrometry. The contents of water,dry matter,water exiract,tea
polyphenols ,amino acids and soluble sugar in tea samples were determined by national standard method. The difference of
mineral elements and biochemical components in tea leaves was analyzed by multi population mean value vector test. The re-
sults showed that the contents of mineral elements or biochemical components in some tea leaves were significantly different.

Key words: tea;region;mineral element;multiple population mean vector test
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