Tap chi Khoa hoc va Coéng nghé 50 (3) (2012) 353-359

KET QUA NGHIEN CUU THANH PH AN HOA HQC
CAY TROM LEO

L& Chi Hoan"? Nguyén Thuy Linh*, Pham Vin Cwong', Poan Thi Mai Huong™ ",
Djaja D. Soejarto’, Nguyén Vin Hung™ ", Chau Vin Minh*

Vién Héa Sinh hin, Vien KHCNVN, 18 Hoang Qic Viét, Cau Gidy, Ha Ni
2Truong Dai hoc Vinh, Ngld An
*Truwong Dai hoc lllinois — Chicago, Hoa K

"Email: doanhuong7@yahoo.comuongdm@imbc.vast.vn
Dén Toa san: 12/4/2011; Chp nhin dang: 18/11/2012
TOMTAT

Loai Byttneria asperaColebr cé tén éing viet 1a Trom leo thdgc ho Trom (Sterculiaceae).
Trusc day, trong khudn kb du an hyp tac quc ¢ ICBG v nghién ¢u da cing sinh lyc Viét
Nam — Lao, chung taia thu hai cayai Vuon Qu‘ﬁc gia Clc Phong vada phandp duoc 6 hyp
chat tir ré cAyTrom leo Tiép tuc nghién &u Ve thanh phn hoéa loc cia loai cay nay, chang toi
d& phan 4p duoc thém 8 lp chit |1a 38-hydroxytaraxer-14-ene-1-on&)( epigallocateching),
polystachyol 9), threo and erythranethole glyco(10), syringic acid 11) and2-hydroxy-4'-

methoxypropiophenonel?). Cau tric d@ia cac cht dugc xacdinh king cac plrong phap ph
MS , NMR 1D va 2D.

Tu khéa: SterculiaceaeByttneria asperalrdm leo, epigallocatechin, polystachyol

1. MO PAU

Cay Trém leo co tén la tinh Ryttneria asperaColebr, thédc hp Trém (Sterculiaceae)j
Viét Nam, cayduoc dung &c neéc cho ph nir ¢é thai wng dé dé sinh ry [1]. Ré cay Trom leo
duoc thu hai 4i Vuon Qubc gia Clc Phong trong khuén ké du an hyp tac qéc & ICBG &
nghién &u da dang sinh fc Viét Nam - Lao. Teéc day, khi nghién ¢u thanh phn héa loc cia
ré cay, ching toia phandp duoc 6 hyp chit tir ré cay Trom leo(1-6) [2], trong khudn kb bai
b&o nay, chung t6idp tuc cong b thém 6 kyp chit va 1 Bn hop 2dong phan 1-12) dugc phan
lap tir ré cay Trém leo.

2. THUC NGHIEM VA PH UONG PHAP NGHIEN CUU

2.1. Thiét bi va nguyén lgu
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Diém nong chly duoc do trén may Boetius. BANMR dugc do trén may Bruker Avance
500 MHz i TMS lam chit chian noi. Pho khéi luong dugc do trén may & ki long ghép i
khéi pho Agilent 1100. Sc ki lop mong (TLC) dugc thyc hién trén tan mong silicagel Merk 60
F,s, Sac ki ot duoc tién hanh i silica gel & hat 40 - 63um va sephadex LH-20 (Aldrich).

RE cayB. AsperaColebr.duoc ThS. Ngugn Manh Grong — Mxon Qubc gia Cuic Phiong
thu hai ti Vuon Quwc gia Cuc Phong thang 4 am 2008. Muu tiéu kin ki hiégu la SVA0087
duoc luu gitr tai Vuon Quc gia Cdc Phong.

2.2. Xir Ii mAu thuc vat va chiét tach

Ré cay troi dugc thu hai, 8y khd trong phong c6 dithdng hitdm va xay nb thu duoc 8
kg nguyén ku bot khd. Nguyén Bu kho (8 kg)duoc ngam chit voi dung moi MeOH (10 [x 3
1an x 18 giv/lan). Tong dch chét dugc cit loai dung moi aréi &p st giam thudugc 1,48 kg
cin chiét MeOH. Cho EtOAc (1,5 L x 3ih) vao trong binh ata cin MeOH, khidy néng trong
10 phat, sad6 tach fiy dich EtOAc va ét loai dung mdi aréi ap st giam thuduoc 120 g én
EtOAc. Tién hanh &c ki ot silica gel @n EtOAc \6i hé¢ dung méi n-hexan/EtOAc gradient va
EtOAc/MeOH/ 2 % axit fomic, chang téi thdirgc 15 phardoan chinh F1-F15. Phadoan F4
két tinh trong k& dung mdi CHCIl,/MeOH cho cht 5 (50 mg) dr6i dang tinh tié hinh que mau
traing. Phandoan F5 Kt tinh trong k& dung mdi CHCIl,/MeOH cho cht 7 (23 mg) ar6i dang
tinh thé hinh kim mau ting. Phandoan F8 (2,6 gam) sau khi g cot silica gel i hé dung mai
n-hexan/axeton gradient cho 5 ph#ilan nh F8.1 - F8.5. Phadioan F8.2dugc tinh cté trén &t
silica gel Wi hé dung méin-hexan/axeton gradient cho 13,4 mgitch2. Phandoan F10dugc
tién hanh &c ki ot Sephadex & hé dung méi CHCl,/MeOH (1/9) thuduoc chit 1 (24,5 mg)
va chit 2 (12,7 mg). Phadoan F12, sau khi cty cot silica gel wi hé dung méi CHCl,/MeOH
gradient, thuduoc 10 phanioan nho ki hi¢u tr F12.1-F12.10. I phandoan F12.1, sau khi tinh
ché trén &t silica gel wi hé dung méi n-hexan/axeton gradient, thryc chit 4 (6,3 mg). Phan
doan F12.3duoc phan 4p tiép bing sic ki ot Sephadex & hé dung moiCH,Cl/MeOH (1/9)
thu duoc chit 10 (23,4 mg va chéit 11 (7,7 mg).Phandoan F12.9duoc tinh clt trén @t silica
gel wi h¢ dung méi CHCl,/axeton gradient, cho 8h6 (7,5 mg). Phadoan F12.10duoc tinh
ché trén &t silica gel Wi hé dung méi CHCI,/MeOH gradient thuluoc chit 3 (17 mg). Phan
doan F13 (34,06 g)tuoc hoa wi dung moiEtOAc, tach 4y phan dich tan trong EtOAcd |oai
dung méi aGi &p st giam thuduoc 10,28 g &n chit ki hi¢u 1a F13E. Tén hanh &c ki ot
silica gel @n F13E i hé dung m6i CHCIl,/MeOH gradient thudtwgc 10 phardoan nhd ki hiéu
la F13E.1-F13E.10. Phadoan F13E.3dugc tinh clé trén &t silica gel Wi hé dung moi
CH,Cl,/axeton gradient vaot Sephadex & hé dung méi CHCl,/MeOH (15/85) thuiuoc chit
9 (7,9 mg). Gp hai phantoan F13E5 va F13E6r tién hanh &c ki ot silica gel Wi hé dung
moi CH,Cl,/axeton gradient vast Sephadex (100 % MeOH) tlduoc chit 8 (42,6 mg).

3p-hydroxytaraxer-14-ene-1-one (7):Tinh thé hinh kim, mau #ing; *H-NMR (CDCl, 500

MHz) & (ppm): 0,81 (3H, s, H-28); 0,90 (3H, s, H-30);®(3H, s, H-29); 0,98 (3H, s, H-27);
1,03 (6H, s, H-23 va H-24); 1,12 (3H, s, H-26);2L(3H, s, H-25); 0,95 (1H, m, H-5); 5,50 (1H,
dd, 3,0 va 8,0, H-15); 3,45 (1H, m, H-3); 0,95 (1Hl, H-5); 0,98 (1H, m, H-18); 3,06 (1H, dd,
11,5; 11,5; Ha-2); 2,35 (1H, dd, 5,0; 11,5; Hb-201 (1H, m, H-9); 1,99 (1H, m, Ha-7); 1,30
(1H, m, Hb-7); 1,33 (1H, m, Ha-19); 1,00 (1H, m,-H®); 1,68 (1H, m, Ha-11); 1,47 (1H, m,
Hb-11); 1,27 (1H, m, Ha-21); 1,33 (1H, m, Hb-214Qd (1H, m, Ha-22); 1,00 (1H, m, Hb-22);
1,64 (1H, m, Ha-12); 1,39 (1H, m, Hb-12); 1,62 (1h, Ha-6); 1,47 (1H, m, Hb-6); 1,92 (1H,
m, Ha-16); 1,65 (1H, m, Hb-16)>C-NMR (CDCk, 125 MHz)dc (ppm): 212,1 (C-1); 44,3 (C-
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2); 79,2 (C-3); 39,4 (C-4); 54,5 (C-5); 18,5 (C-8],2 (C-7); 38,7 (C-8); 41,8 (C-9); 54,1 (C-
10); 18,2 (C-11); 33,9 (C-12); 37,7 (C-13); 157(B14); 116,9 (C-15); 37,7 (C-16); 35,7 (C-
17); 48,8 (C-18); 36,6 (C-19); 28,7 (C-20); 33,130); 35,1 (C-22); 28,4 (C-23); 15,9 (C-24);
15,2 (C-25); 25,8 (C-26); 21,6 (C-27); 29,9 (C-28B3;4 (C-29); 29,9 (C-30).

Epigallocatechin (8): Chit rin, mau ting, diém néng cly 219 — 221°C; EI-MS m/2: 307
[M+H]*: *H-NMR (CDs0D, 500 MHz)8,; (ppm): 2,75 (1H, ddJ = 2,5 va 16,5 Hz, H-4a): 2,88
(1H, dd,J = 4,5 va 16,5 Hz, H-4b); 4,18 (1H, m, H-3); 4,7H(Ls, H-2): 5,93 (1H, dJ = 2,0
Hz, H-6); 5,95 (1H, dJ = 2,0 Hz, H-8): 6,53 (2H, s, H-2' va H-6}}C-NMR (CD;OD, 125
MHz) 6¢ (ppm): 29,1 (C-4); 67,5 (C-3); 79,9 (C-2); 95,94); 96,4 (C-6); 101,1 (C-10); 107,0
(C-2' va C-6); 131,5 (C-1); 133,6 (C-4"); 146§ va C-3);157,3 (C-9); 157,7 (C-5); 158,0
(C-7).

Polystachyol (9): Chit ran, mau ting; EI-MS (/2: 421 [M+HJ; 'H-NMR (CDs;OD, 500
MHz) &4 (ppm); 1,64 (1H, m, H-8"; 1,98 (1H, m, H-8); 2,6LH, dd,J = 11,5 va 15,0 Hz, H-
7'a); 2,72 (1H, dd) = 5,0 va 15,0 Hz, H-7'bR,39 (3H, s, 5-OMe)3,49 - 3,52 (3H, m, H-9a, H-
9b va H-9'a); 3,60 (1H, dd,= 5,0 va 11,0 Hz, H-9'b); 3,75 (6H, s, 3-OMe va B®); 3,87
(3H, s, 3-OMe); 4,32 (1H, d,= 6,0 Hz, H-7); 6,40 (2H, s, H-2 va H-6); 6,61 (1 H-2);"°C-
NMR (CD;OD, 125 MHZz)dc (ppm): 33,6 (C-7"; 40,9 (C-8); 42,3 (C-7); 49(3-8); 56,6 (3'-
OCHg); 56,8 (3-OCH va 5-OCH); 60,2 (5'-OCH); 64,2 (C-9); 66,8 (C-9"; 106,9 (C-2 va C-6);
107,8 (C-29; 126,3 (C-6"; 130,2 (C-1"); 134,443-138,9 (C-4"); 139,3 (C-1); 147,7 (C-5";
148,7 (C-3"); 149,0 (C-3 va C-5).

H&n hep threo va erythro ciia anethole glycol(10): Tinh thé hinh kim, mau #ng.

Threo: *H-NMR (CDCl;, 500 MHz)8y (ppm): 1,02 (3H, dJ = 6,0 Hz, Me); 3,80 (3H, s,
OMe); 3,82 (1H, qdJ = 6,5; 7,5 Hz, H-2); 4,30 (1H, d] = 7,5 Hz, H-3); 6,88 (2H, m, H-3' va
H-5Y; 7,26 (2H, m, H-2' va H-6)"*C-NMR (CDC}k, 125 MHz) 8¢ (ppm): 18,7 (C-1); 55,2
(OMe); 72,2 (C-2); 79,1 (C-3); 113,9 (C-3' va C-38,0 (C-2' va C-6"); 133,1 (C-1); 159,4 (C-
4").

Erythro: *H-NMR (CDCl, 500 MHz)3y (ppm): 1,07 (3H, dJ = 6,0 Hz, Me); 3,80 (3H, s,
OMe); 3,96 (1H, qdJ = 4,5 va 6,0 Hz, H-2); 4,59 (1H, d= 4,5 Hz, H-3); 6,88 (2H, m, H-3' va
H-5%; 7,26 (2H, m, H-2' va H-6)"*C-NMR (CDC}k, 125 MHz) 5¢ (ppm): 17,4 (C-1); 55,2
(OMe); 71,3 (C-2); 77,2 (C-3); 113,8 (C-3' va C-3727,9 (C-2' va C-6"); 132,4 (C-1); 159,2 (C-
4").

Axit syringic (11): Chit ran, mau ting; "H-NMR (CDCl, 500 MHz)5y (ppm): 3,96 (6H,
s, 2xOCH); 7,40 (2H, s, H-2 va H-6).

2-Hydroxy-4'-methoxypropiophenone (12): Dang diu, mau vang; ESI-MSm/z 181
[M+H]"; *H-NMR (CDCk, 500 MHz)&y, (ppm): 1,43 (3H, dJ = 7,0 Hz, H-3); 3,88 (3H, s, 4
OMe); 5,10 (1H, gJ = 6,5 Hz, H-2); 6,96 (2H, ddl= 1,5 va 9,0 Hz, H-3' va H-5'); 7,90 (2H,
dd,J=1,5va 9,0 Hz, H-2' va H-6%°C-NMR (CDCk, 125 MHz)3¢ (ppm): 22,6 (C-3); 55,5 (4
OMe); 68,8 (C-2); 114,0 (C-3' va C-5); 126,0 (£-131,0 (C-2' va C-6'); 164,1 (C-4"); 200,7
(C-1).
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3. KET QUA VA THAO LUAN

Tur cin chiét EtOAc, sau khi tin hanh &c ki ot nhiu lan va Kt tinh ching t6i thuluoc
thém 5 lyp chit va not hdn hop 2 chit 1a ddng phan 6éa nhau(7-12). Cu tric dia cac bp chit
dugc xacdinh hing sr két hop cac plrong phap ph khdi luong (MS), pld cong hrong tr hat
nhan NMR.

5: Ry=CHg; Ry=H
6: Ry=H,; R,=OH

COOH
OH
HaC OCHz ~ Me

threo erythro OH
10 11 12

Hop chit 7 thu duoc dudi dang tinh tké hinh kim mau ting. Pl *C-NMR va DEPT cho
tin hiéu aia 30 cacbon trondé 3 cacbon lai hoa $wa 27 cacbon lai hoa $ping Wi 8 nhém
metyl 6c 15,2; 15,9; 21,6; 25,8; 28,4; 2 x 29,9; 33,4)nafiiom metylen, 5 nhom metin va tam
cacbon Bc bon. Trén pl 13C NMR tai ving tuong thip xUuat hién tin hgu cia mbt cacbon
cacbonylé 3¢ 212,2 (C-1), rt cacbon Bc bin spg ¢ 5c 157,6 (C-14), @t cachon metiry ¢
116,9 (C-15) va @t tin hiéu cia mdt cacbon metin sitai 5¢ 79,2 (C-3). Trén ph'H-NMR xuét
hi¢n tin heu aia cac proton thic nhdm metyls 54 0,81 (CH-28); 0,90 (CH-30); 0,95 (CH-
29); 0,98 (CH-27); 2x1,03 (CH-23 va CH-24); 1,12 (CH-26); 1,32 (CH-25). O ving tuong
thip xuit hién tin hiéu cia mbt proton metin dd¢i dang double doublsi &, 5,50 (dd,J = 3,0 va
8,0, H-15). Tr c&c dr kién phd thudugc cho phép xadinh hyp chit nay 1a nét tri terpen 5 vong
khung olean cé Bt nhém hydroxyl va Bt nhom cacbonyl trong phamn.tSo sanh cac phcaa
chit 7 véi tai liéu tham kfao cho phép xadinh chit 7 1a 3-hydroxytaraxer-14-ene-1-one. &h
nay duoc phan 4p lin dau tién tr lodi Pterospermum heterophyllurthuc ho Trém
(Sterculiaceae) [3, 4].

Chit 8 thudugc dudi dang cHit rin mau ting, néng chy ¢ nhiét 6 219 - 221°C. Pt khbi
lwong cho pic gi phan tr proton hoay [M+H] " tai m/z307. Pld **C-NMR va DEPT cho tin B
cong hréng aia 15 cacbon trondé cé 1 cacbon metylen, 4 cacbon metify @pcacbon metin
sp’ va 8 cacbon 4¢ bdn. Tir cac dr kién trén c6 th xacdinh duoc cong thirc phan & caa chit
nay 1a GsH140;. P 'H-NMR cho tin h¢u cia hai gp proton gn véi vong benzerd viing
truong thip ¢ & 6,53 (2H, s, H-2' va H-6") va 5,93 (1H,Xk 2,0 Hz, H-6), 5,93 (1H, dj= 2,0
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Hz, H-8). Pl 'H-NMR va ™*C-NMR cho thy sy c6 mit cia 1 nhom CH o 8 2,75 (1H, dd,
J=2,55va 16,5 Hz, H-4a); 2,88 (1H, dil= 4,5 va 16,5 Hz, H-4bX¢ 29,1(C-4) va 2 nhém
metin gin Véi oxi & &, 4,77 (1H, s, H-2)dc 79 9(C-2) vad, 4,18 (1H, m, H-3)3c 67,5(C-3)
ching © chit 9 ¢ khung flavan. Ba vao gia frhing 9 tuong tac nkb cho bét H-2 va H-3 Am
cung phia trén & phing phan i. Két hop tit ca cac dr liéu phd va so sanhadi tai liéu tham
khao [5, 6], chundbi xacdinh dugc hyp chéat8 la epigallocatechin.

Hop chit 9 thu dugc dudi dang cHit rin mau téing. P khdi luong cho pic gi phan
proton héay [M+H]" tai m/z421. Trén pb 'H-NMR ¢ ving trong thip thdy xuat hién tin hiu
cua ba proton vong thm ¢ 5, 6,61 (s, H-2'), 6,40 (2H, s, H-2 va H-6) va&lmhom metoxyy
84 3,87 (3-OMe), 3,75 (3-OMe + 5-OMe), 3,39 (5'-OMBpngthoi trén pld *H-NMR ciing
xuit hién tin hu caa 3 nhém metylew 5, 2,59 (1H, ddJ = 11,5 va 15,0 Hz, H-7'a); 2,72 (1H,
dd,J=5,0 va 15,0 Hz, H-7'b); 3,49-3,52 (3H, m, H-9a9blva H-9'a) va 3,60 (1H, dd= 5,0
va 11,0 Hz, H-9'b). Rh™*C-NMR va DEPT cho tin B caa 22 nguyénit cacbontong tng Wi
4 nhém metoxy, 3 nhom metylen®sp nhém metin sp 3 nhém metin spva 9 cacbon 4z bdn
lai hoa sp. Trén plo HMBC cho thiy tuong tac gira 2 nhém OCHo 5y 3,75 (6H, s, 3-OMe va
5-OMe ) i C-3 va C-5 tuong tac gira nhomOCH; ¢ &, 3,87 (3H, s, 3'-OMe) & C-3' va
twong tac gira NnhOMOCH; & &y 3,39 (3H, s, 5'-OMeYdi C-5', ching © 4 nhom metoxy #n
véi C-3, C-5, C-3', C-5'. Trong tac gira CH-7" vgi C-8, C-8 va C-8'; wong tac gira nhom
CH,-9' vai C-8’, C-7’, C-8; trong t4c gira H-8 Wi C-7, C-9 va C-1 &ng dugc quan sat ﬁy
trén pld HMBC. Két hop cac d kién phd 1D va 2D-NMR, MS va so sanhoivtai lieu tham
khao [7] changt6i xacdinh duoc hop chit 9 chinh 1a polystachyol.

Hop chit 10 thu duoc dudi dang tinh ti¢ hinh kim, mau #ng. Pl 'H-NMR caa hyp chit
nay xuit hién cac @p tin héu gin nhau i ti 1¢ tich phan 6a trng cip pic la 1 1diéu nay cho
phép dr doanday la not hén hop haidong phan aa not hop chit. Trén plo *H-NMR & ving
truong thip xuat hién cac @p tin hiu thwe vé proton vong thm tai §,, 7,26 (4H, m) va 6,88
(4H, m) Wi til¢ 1 : 1. Tin héu aia 2 nhdém metyl &i ti 1¢ 1 : 1 dingdugc quan sat ty trén pto
'H-NMR 6 §,,1,02 (3H, dJ = 6,0 Hz, CH) va 1,07 (3H, d, J=6,0 Hz, CH). Tin hiéu cia
2 cip proton metiny g, 4,30 (1H, dJ = 7,5 Hz, H-3) va 3,83 (1H, dg,= 6,5; 7,5 Hz, H-2);
4,59 (1H, dJ= 4,5 Hz, H-3) va 3,96 (1H,dd,= 4,5; 6,0 Hz, H-2) &i ti I¢ 1:1 ding dugc quan
sét thy trén pto "H-NMR. Dya vao ling $ twong tac trén cho phép xdinh day l1a 2 gp metin
H-2 va H-3 @a 2dong phanthreo va erythro. Rh**C-NMR va DEPT xét hién tin hiu cia 20
nguyén & cacbon i do dich chuyn hoa lc cia cac @p cacbon 4t gin nhau. Sau khi phan
tich va so sanhidkién phb ciia hyp chit nay va plh cia haidong phan la threo va erythraa
anethole glycol cho phép x&inh 10 chinh 1a Bn hop haidong phan la threo va erythréa
anethole glycol &i ti 16 xAp xi 1 : 1 [8].

Hop chit 11 thu dugc dudi dang chit rin, mau ting. Pl *H-NMR c6 hai tin hdu thupe vé
nhém methoxyd §, 3,96 (6H, s, 2 x OC¥ va hai tin hfu cia proton vong tbm tai §, 7,40
(2H, s, H-2 va H-6). Sau khi so sanéi ¥ai liéu tham kfo [9, 10] xacdinh dugc 11 la axit
syringic.

Hop chit 12 thu duoc dudi dang diu mau vang. Rh'H-NMR cho tin héu cia mbt nhém
methyl o &, 1,43 (3H, dJ = 7,0 Hz, H-3) mt nhdm methoxy &, 3,88 (3H, s, 4'-OMe), ot
proton metin spé &y 5,10 (1H, g, = 6,5 Hz, H-2)va nbt h¢ A,B; cia 4 proton vong tm & &
6,96 (2H, ddJ= 1,5 va 9,0 Hz, H-3' va H-5"; 7,90 (2H, db= 1,5 va 9,0 Hz, H-2' va H-6").
Trén plo “*C-NMR va DEPT cho tin B cia 10 cacbon, trondé c6 not nhém methyls 8¢
22,6, ndt nhom methoxyd 8¢ 55,5, 1 cacbon cacbongl 8 200,7, bn cacbon metin $pmot
cacbon metin spva 2 cacbon 4t 4. Sau khi phan tich cad dién phd va so sanhdi tai licu
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tham khio [11] cho phép xadinh cHit 121& 2-hydroxy-1-(4-methoxyphenyl)-1-propanone.

Loi cim on. CONg trinh naydugc hoan thanh trong khudn &y an ICBG. Cac tac gicam on
ThS. Ngug¢n Manh Grong, Vuon Quoc Gia Cuc Phong da thu hai va xadinhtén miu thyc vat.
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Két qua nghién ciu thanh phan hoa hoc cay Trém leo

Byttneria asperaColebr Vietnamese is known under the name Tronatabbelongs to
the Sterculiaceae family. In our International Cexgpive Biodiversity Groups ( ICBG) program,
on the research of biodiversity of Vietham and L aws collected plant samples at Cuc Phuong
National Park and previously reported the isotatmf six compounds from the roots of
Byttneria aspera. In continuation on phytochemical study of thiam, 7 compounds 3
hydroxytaraxer-14-ene-1-on€’), epigallocatechin §), polystachyol(9), threo and erythro-
anethole glycol(10), syringic acid(11) and 2-hydroxy-4'-methoxypropiophenof&2) were
isolated and characterized. Their structures weterthined by spectroscopic methods including
MS, 1D and 2D NMR

Keywords:SterculiaceaeByttneria asperapolystachyol, epigallocatechin.
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