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CHEMICAL CONSTITUENTS OF "ECOLOGICAL
TEA” FROM YUNNAN

ZHANG Wen-Jie", LIU Yu-Qing, L1 Xing—Cong, YANG Chong—Ren™™
(Laboratory of Phytochemistry, Kunming Institute of Batany, Chinese Academy of Sciences, Kunming 650204)

Abstract Gallic acid, (+)catechin, (-)epicatechin, (-)gallocatechin, (-)epigallocatechin,
(-)epicatechin 3—O—gallate, (-)epigallocatechin3~O-gallate, theogallin, 1,4,6—tri—O-galloyl—f—
D-glucose, 1-O—galloyl-4,6—(-)—hexahydroxydiphenoyl-f-D—glucose and caffine together a
mixture crystal of rutin and kaempferol-3-rutinoside were isolated from “ecological tea”. This is
first detailed chemical report for a kind of green tea prepared by the leaves of Camellia sinensis
var. assamica cultivated in the south of Yunnan, China.
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AEZXREE THHHYEBRERRATRERPH AT ZLE M IGIEMEER. EEED
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£ZHA: A FM (gallicacid) (. (+) JLEHE[ () catechin] (2). (=) RILEE[ ()
epicatechin] (3>, (-) #& & F JL & #£[(-) gallocatechin} (4), (-) XHEIXFILEE [ ()
epigallocatechin} (5), (-)FJLEHE-3-O- & & T8EEE[(-)epicatechin 3-O-gallate] (6). (~) EEBETIL
RX#E-3-O & JLMAS[ () epigallocatechin 3-O-gallate] (7)., Z## (theogallin) (8). 1, 4, 6-=
BB -B-D-WEHE (1, 4, 6-tri-O-galloyl-f—D—glucose) (9), 1-O-H X FREE-4,6- (-) -
ANEEKE BRI -p-D-#E B[1-0-galloyl-4, 6- (-) —hexahydroxydiphenoyl-f—D- glucose]
(100 BA R W HE R Ccaffine) (1D, & (12) B A T (rutin) ML ZE®H-3-EFE R
(kaempferol-3—rutinoside) #71 :2 iR 44,

REE N0 EREOHEEARCARENHES, BE, HTAHEMNRERELERERETAXE
LSRR B LA BN =L R ML ¥Ry, BREZERTEHKHREREILEHRE. M0
MAEREY, ZdAMEHENEETEHBERS () EGCG (1), (-) ECG (6) , (-) EGC
(5) 1 (=) EC (3) #&Hm, WEZME 1.76%; H—EERD HEEE (theogallin) (8) (B
0.26%) ZZEEM (quinic acid) ¥ 3-%& T8N, ZCSWEHEFHIXBEERE T, g%
FRER A K R H RN N E, (BAERETHARMRH XN bR AHE, SEETE-$%
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HAMHWC-1 BB MESME, RETREE. £/0EH UV-210A BUESEIEME. B
AR A AM-400 2R IREIE T, BEEFHEE G| (Kieselgel 60 Fygy, Merck), B
AE-BEMEE-F8 (3:6: 1), BBEHN FeCl,y ik,

HRFE 500 g FH 60%Me,CO #1R 4 &k, BRBBERY Me,CO, BE, T8, WRE-SREF
# Sephadex LH-20 & E#7, H,0, 60%MeOH, 80%MeOH, MeOH LARk 50%Me,CO ¥, H,0 Bt
B %84y £2 MCIl gel CHP 20P #1 TSK gel Toyopearl HW-40F & BAF > BB 8 it &4 8 (1.29g); @it
Sephadex LH-20 1 MCI gel CHP 20P R E & E#7, M 60%MeOH BER &2 B E L4 11 (147 mg)
112 (539 mg); 80%MeOH B> BELAH | (24mg) ,3 (1.23g) 5 (1.06g), MeOH B
sy BEMLAa® 2 (85mg) ,4 (262mg) ,9 (64mg) 10 (200 mg), 50%Me,CO B E55r 15 BhiL &
6 (2.63g) M7 (3.858),

RAFR (gallicacid) (1) 5% 0.005%, HEGAHRER, mp222—223C; UVAEOH (ige).
217 (4.44), 270 (3.97); FAB-MSm/ z 169[M-HJ, 153[M-OH], 125[M-COOH}; 'H NMR][
(CD,),COY: 67.12 (2H, s, H-2, H-6); "C NMR[ (CD,),CO]: $122.05 (C-1), 110.07 (C-2,C-6),
145.93 (C-3,C-5), 138.60 (C-4), 168.02 (COO0),

(+) JLZEEL (+) catechin) (2) ' 8% 0.017%, HEAGHRER, [«]g+1.72° (c=0.58,
MeOH); FAB-MS m/ z 289[M-H]; '"H NMR[(CD,),CO]: 84.52 (1H, d, J=8.0 Hz,H-2), 3.96
(1H, m, H-3), 2.89 (1H, dd, J=16.0, 5.6 Hz,H-4A), 2.50 (1H, dd, J=16.0, 8.8 Hz,H-4B), 5.84 (1H,
d,J=23Hz,H-6), 6.00 (1H,d,J=2.3 Hz,H-8), 6.88 (1H,d,J=1.9HzH-2), 6.77 (1H,d,J=8.0
Hz,H-5), 6.72 (1H, dd, J=8.0, 2.0 Hz,H-6"), '*C NMR[(CD,),CO]: 684.40 (C-2), 70.05 (C-3),
30.56 (C-4), 102.30 (C-4a), 97.91, 97.11 (C-6,8), 159.48, 158.98,158.56 (C-5,7, 8a), 133.84
(C-17), 117.43 (C-2), 147.43 (C-%¥,4), 116,99 (C-5), 121.73 (C-6),

(=) F|ILZEEL (-) epicatechin) (3) 7 15 0.246%, HFEAEHRER, [l 61° (c=0.34,
MeOH); UVAMOM (Ige): 226 (4.29), 280.5 (3.68), 287 (3.55); FAB-MSm/z 289[M-H]J; 'H
NMR][ (CD,),CO]: $4.84 (1H, s, H-2), 4.17 (1H,s, H-3); 2.82 (1H, dd, J=16.0, 4.4 Hz,H-4A),
2.70 (1H, dd, J=16.0, 3.2 Hz,H-4B), 5.89 (1H,d, J=2.3 HzH-6), 6.00 (1H,d, J=2.3 Hz,H-8),
7.02 (1H,d,J=1.6 Hz,H-2), 6.76 (1H,d,J=8.0 Hz,H-5), 6.80 (1H,dd,J=8.0,1.7 Hz,H-6"), *C
NMR][ (CD,),COl: 679.30 (C-2), 66.84 (C-3), 28.83 (C-4), 99.68 (C-4a), 95.58, 96.21 (C-6,
8, 156.95, 157.47 (C-5,7, 8a), 132.03 (C-1), 11545 (C-2), 14532 (C-3), 145.18
(C-4), 115.15 (C-5), 119.20 (C-6",

(=) BTFILFEEL (-) gallocatechin) (4) ) BXK 0.052%, HERHRESR, [«F-12°
(c=0.34, McOH); UVAMOH (1gg) . 226 (4.29), 280.5 (3.68), 287 (3.55); FAB-MS m/ z
305{M-H]s 'H NMR[ (CD,),CO]: 84.46 (1H, d, J=8.0 Hz, H-2), 3.95 (1H, dd, J=13.6, 8.0 Hz,
H-3); 2.86 (1H, dd, J=16.0, 5.2 Hz,H-4A), 2.49 (lH, dd, J=16.0, 8.0 Hz, H-4B), 5.84 (1H, d,
J=2.0Hz, H-6), 6.00 (1H,d, J=2.0 Hz, H-8), 6.44 (2H, s, H-2, H-6'), *C NMR[(CD,),CO]:
581.97 (C-2), 67.63 (C-3), 27.95 (C-4), 100.27 (C-4a), 95.09, 96.04 (C-6,8), 156.06,
156.57, 156.86 (C-5, 7, 8a), 133.12 (C-1), 107.19 (C-2, 6, 14590 (C-3, 5, 130.74
(C-4"),

(—) BEFRILEEC (-) epigallocatechin) (5) B 0.212%, HAGHREHR, [«)5-50°
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(C=0.34, MeOH); UVAMOH (1ge). 226 (4.29), 280.5 (3.68), 287 (3.55); FAB-MS m/ z
305{M-H]s 'H NMR[ (CD,),CO]: 64.78 (1H, s, H-2), 4.15 (1H, br s, H-3); 2.81 (1H, dd,
J=16.0, 4.4 Hz,H-4A), 2.70 (1H, dd, J=16.0, 3.4 Hz, H-4B), 5.88 (1H, d, J=2.2 Hz, H-6), 5.99
(1H, d, J=2.2 Hz, H-8), 6.54 (2H, s, H-2, H-6"); "“C NMR[(CD,),CO]: 879.42 (C-2), 66.90
(C-3), 28.76 (C-4), 99.77 (C—4a), 95.61, 96.19 (C-6,8), 156.99, 157.51, (C-5, 7, 8a),
132.85 (C-19), 107.10 (C-2, 6), 146.10 (C-3, 5), 131.48 (C-4'),

(=) TILEE-I-ORAFEEC (-) epicatechin 3-O—gallate] (6) 7 B 0.526%, HXAA
EEEB K, [a]5-194° (c=0.60, MeOH); UVAMOH (1ge). 278.5 (42005 FAB-MS m/ z:
441[M-H]; 'H NMR[ (CD,),CO): §5.04 (1H,s, H-2), 5.40 (1H, m, H-3); 2.83-2.99 (2H, m,
H-4), 596 (1H,d,J=2.3 Hz, H-6), 6.00 (1H,d, J=2.3 Hz, H-8), 7.03 (1H,d, J=1.8 Hz, H-2),
6.77 (1H, d, J=8.2 Hz, H-5); 6.84 (1H, dd, J=8.3, 1.9 Hz, H-6'), 6.97 (2H, s, H-2", 6"); “C
NMR[(CD,),CO): §77.82 (C-2), 69.69 (C-3), 26.31 (C-4), 98.58 (C~4a), 95.40, 96.38 (C—6,
8), 156.60, 157.22, 157.34 (C-5.7, 8a), 130.88 (C-1), 114.77 (C-2), 14524 (C-¥, 4",
115.61 (C-5), 118.81 (C-6"), 166.58 (C00), 121.15 (C-1"), 109.83 (C-2", 6", 14577 (C-3’,
5”), 138.95 (C-4"),

(-) BRFHEILFZEE-3-ORRFMEL (-) epigallocatechin 3-O—gallate) (7) (4 %
077%, HEXAEBEEERX, [(2]F-046° (c=1.08 MeOH); UVAMOH (lge). 278.5 (4.20);
FAB-MSm/ z: 457[M-H]3 'H NMR[ (CD;) ,CO): 85.03 (1H,s, H-2), 548 (1H, brs, H-3);
2.87-3.03 (2H, m, H-4), 6.01 (1H,d,J=2.0 Hz, H-6), 6.03 (1H,d,J=2.0 Hz, H-8), 6.62 (2H,s,
H-2.6), 7.01 (2H,s, H-2",6”); "*C NMR[ (CD,) ,CO]: §78.00 (C-2), 69.50 (C-3), 26.50
(C-4), 98.86 (C-4a), 9568, 9647 (C—6, 8), 156.89, 157.38, 157.66 (C-5, 7, 8a), 133.02
(C-1, 106.69 (C-2,6), 14582 (C-3, 5), 130.67 (C-4), 166.29 (C00), 121.71 (C-1"),
109.96 (C-2",6"), 146.14 (C-3",5"), 138.79 (C-4"),

ZFAEE (theogallin) (8) 57 5% 0.258%, AXkBHELEEHWAK, FAB-MSm/z 343[M-HJ;
H NMR[ (CD,),CO]: §1.86-2.14 (4H, m, H-2, 6), 5.32-534 (1H,m, H-3), 3.76 (1H,dd,J=9.6,
3.2 Hz, H-4), 4.12 (1H, m, H-5), 7.08 (2H, s, H-2, 6", *C NMR[ (CD,),CO): §77.03 (C-1),
39.62 (C-2), 38.27 (C-6), 71.96, 72.48, 73.97 (C-3,4,5), 179.96 (COO), 121.16 (C-1,
109.93 (C-2,6), 14572 (C-3, 5), 139.15 (C-4"), 167.63 (COO),

1, 4, -=REBTFHE-S-D-WEE (1, 4, 6-tri-O—galloyl-f—D—glucose) (9) (& B XK
0015%, hEAGEEEBR K, [a]+55° (c=0.63, MeOH); FAB-MSm/z 635{M-H]; 'H
NMR][ (CD,),CO): 4581 (1H,d,J=8.0Hz, H-1), 3.71 (1H,t,J=4.4Hz, H-2), 3.96 (1H,t,J=9.2
Hz, H-3), 5.25 (1H,t, J=9.6 Hz, H-4), 7.11, 7.14, 7.16 (% 2H,s, H-2,6; 2".6";2", 6"); "C
NMR[ (CD,),CO}: $§95.53 (C-1), 71.73 (C-2), 75.50 (C-3), 74.01 (C-4,5), 63.47 (C-6),
120.79, 121.37, 121.53 (C-1.1/, 17, 110.02, 110.22, 110.35 (C-2/, ¢/;2".6";2", 6""), 145.01
(C-3', §;3",5",3",5"), 138.85, 139.06, 139.43 (C-4'4",4""), 165.66, 166.29, 166.61 (COO),

1-O- R B FEBE 46— (- -ABREBE_HABRE-S-D-HEHE (1-O-galloyl-4, 6- (-)
—hexahydroxydiphenoyl-f-D—glucose] (10) '8 & 004%, IHEXABTEHEH K, [a]F-18°
(C=1.29, MeOH); FAB-MSm/z 633[M-H]; 'HNMR[ (CD;) ,CO} 6573 (1H,d,J=8.0 Hz,
H-1), 3.68-3.85 (3H, m, H-2, 3,5), 488 (1H,t, J=10 Hz, H-4), 5.18 (1H, dd,J=13.2, 6.2 Hz,
H-6A), 4.09 (1H, dd, J=10.0, 6.0 Hz, H-6B), 6.69, 6.71 (% 1H, s, hexa—hydroxydiphenoyl H),
7.12 ( 1H, s, galloyl H); ')C NMR[ (CD,) ,CO} §95.90 (C-1), 72.73 (C-2), 75.55 (C-3), 73.17
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(C-4), 74.58 (C-5), 63.73 (C-6) , 107.94, 108.32, 11582, 116.17, 126.42, 126.77, 136.20,
136.52, 144.30, 144.39, 146.09 (hexahydroxydiphenoyl C), 120.69 (C-1"), 110.32 (C-2, 6 ),
145.18 (C-3.,5), 139.50 (C-47), 165.59, 168.30, 168.46 (COOQ),

WHEE (caffeine) (11) 13K 0.03%, A AGEHRE R, 'H NMR[CDCL]: §3.32, 3.50, 3.93
(% 3H,s, H-10, 11, 12), 7.46 (1H,s, H-8); '"C NMR[CDCl,]: 627.78, 29.60, 33.41 (C-10, 11,
12), 107.51 (C-5), 141.32 (C-8), 148.66, 151.63, 155.32, (C-2,4,6),

B& (12) 715%0.108%, AHEGAHRER.

BT (rutin) FAB-MS m/ zz 609[M-H]; 3C NMR[DMSO]: §156.64 (C-2), 133.31
(C-3), 17742 (C-4), 161.23 (C-5), 98.72, (C-6), 164.11 (C- 7), 93.72 (C-8), 156.88
(C-9), 104.04 (C-10), 12095 (C-1), 11512 (C-2), 144.75 (C-3'), 148.40 (C-4), 116.33
(C-5), 121.25 (C-6), 101.41 (glc-1), 74.21 (gle-2), 76.47 (glc-3), 70.02 (glc—4), 75.80
(gle-5), 66.95 (glc—6), 100.75 (rha—1), 70.66 (glc-2), 70.38 (rha-3), 71.91 (rha—4), 68.23
(rtha-5), 17.68 (tha—6),

LEM-3-5EF PR ( kaempferol-3—rutinoside) FAB-MS m/ z 593 M- H]; !C
NMR{DMSO]: 5156.64 (C-2), 133.31 (C-3), 177.42 (C-4), 16123 (C-5), 98.72, (C-6),
164.11 (C-7), 93.72 (C-8), 156.88 (C-9), 104.04 (C-10), 121.62 (C-1"), 130.86 (C-2, 6",
115.12 (C-3,5), 159.88 (C-47), 101.41 (glc—1), 74.21 (glc-2), 76.47 (glc—3), 70.02 (glc—4),
75.80 (glc-5), 66.95 (glc—6), 100.75 (rha-1), 70.66 (glc-2), 70.38 (rha—3), 71.91 (rha—4),
68.23 (rha-5), 17.68 (rha—6),

B A= UBHNME L@ REMELE, BA §REEHRKEENE FABMS, HALM
KB chifl—BRSEA 28 TR A0 BY,
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