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LOI CAM DOAN
To61 xin cam doan:

Day 1a cong trinh nghién ctru cta riéng t6i dudi sy husng dan khoa hoc cia PGS.
TS Vii Dinh Hoang va PGS. TS Lé Ping Quang. Cac sb liéu va két qua thu duoc trong
luan an 1a hoan toan trung thuc va chua dugc céng bd trong bat ky cong trinh no khéc.

Tac gia luan an

Pham Quang Duong
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LOI CAM ON

Ludn dn nay dwoc hoan thanh tai Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong

nghé Viét Nam.

Toi xin bay t6 101 cdm on chdn thanh va sdu sdc, sw cam phuc va kinh trong téi
PGS.TS. Vii Pinh Hodng va PGS.TS. Lé Pang Quang la nhitng ngueoi thay da hwong dan
tdn tinh va tao moi diéu kién givip dé tdi trong thoi gian theec hién lugn an.

TOi xin trén trong cam on sw quan tdm giup do Cua Ban lanh dao Vién Hoa hoc,
Hoc vién Khoa hoc va Céng nghé - Vién Han lam Khoa hoc va Céng nghé Viét Nam da
tao diéu kién dé tdi hoan thanh lugn an.

T6i ciing xin bay t6 10ng biét on t6i tdp thé can bg Phong Cong nghé cac chat co
hogt tinh sinh hoc-Vién Hoa hoc, Vien Han 1am Khoa hoc va Cong nghé Viét Nam, Trung
tam Nghién cizu Trién khai cac Hoat chdt Sinh hoc-Vién Hoa hoc cong nghiép Viét Nam
da giip do t6i nhiét tinh trong suét thoi gian theec hién lugn an.

Cudi cung, t6i ciing bay t6 10ng biét on sdu sdac dén gia dinh, ban bé, va nguwoi than
da giip @, déng vién t6i trong suét thoi gian hoc tdp va thoi gian 1am lugn an.

TOi xin tran trong cam on!
Ha noi, ngay thang nam

Tac gia luan an

Pham Quang Duong
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AS Anisaldehyde Thudc thir anisaldehyde
_ Bénh héo vang trén Itua va
BPM Barlery powdery mildew o
khoai tay
BVTV Bao vé thuc vat
_ _ Thudc thir Ceric
CAM Ceric Ammonium Molybdate )
Ammonium Molybdate
CC Column chromatography Sac ki cot thuong
_ _ S6 don vi khuan lac trong
CFU/ml | Colony forming units/ml .
1 ml mau
CSB Chi s6 bénh
DCM Dichloromethane
PHH Do hiru higu
DMSO Dimethyl sulfoxide
EA Ethylacetate
o Pho khéi lwong ion hoa
ESI-MS | Electrospray ionization mass spectrometry
phun mu di¢n tir
FC Flash chromatography Séc ki cot nhanh

HSSC




Xi

HPLC High performance liquid chromatography | Sic ki l6ng hiéu ning cao
LAS Linear Alkylbenzene Sulfonate
UPLC-
Triple-
TOF/MS
LH20 Sephadex LH20
MeOH Methanol
MIC Minimum inhibitory concentration Nong d6 uc ché toi thiéu
) Pho cong huang tir hat
NMR Nuclear magnetic resonance .
nhan
PAN Red pepper anthracnose Bénh than thu trén cay ot
PG Propylene glycol
RCB Rice blast Bénh dao 6n trén l0a
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SLS Sodium lauryl sunfat
TGM Tomato grey mould Bénh thbi xam trén ca chua
) Bénh mdc suwong trén ca
TLB Tomato late blight
chua
TMS Tetramethylsilane
WLR Wheat leaf rust Bénh gi sét trén lua mi
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XXI
MO PAU

1. Ly do chon dé tai

Viét Nam 12 mot nudc nong nghiép, khi hau nhiét déi, c6 tong dién tich dat néng
nghiép va 1am nghiép vao khoang 20 triéu ha, trong d6 dién tich gieo trong khoang 14
triéu ha.Thoi tiét ndng 4m quanh nam, mwa nhiéu 14 diéu kién thuan loi dé cay trong phét
trién, nhung dong thoi cling 1a diéu kién dé con tring gay hai, nim bénh va cé dai nay n
sinh soi.

Trong céc dich hai gay hai cay trong thi bénh hai do nim gay ra chiém t&i 80%. Phé
bién 1a cac loai bénh nadm da thuc gay hai manh trén nhiéu loai cdy trong khac nhau nhu

Botrytis cineria, Erysiphe graminis, Phytophthora infestans va Rhizoctonia solani.

Trudc tinh hinh d6, nguoi dan da dung thudc bao vé thyc vat tong hop dé phong trir
dich hai. Tuy nhién, hién tugng st dung tran lan, sai muc dich, khéng tuan thu cac quy
trinh sir dung an toan va gay nén tinh trang & nhiém méi truong dat, nudc, khdng khi voi
thoi gian tén du 1au dai, anh huong dén hé sinh thai néng nghiép va sac khoe cong dong.
Nhiéu thubc BVTV ngudn gdc tong hop hoéa hoc ¢ kha ning gay ung thu, bién dot gen,
anh huong dén siic khoe con ngudi va moi truong. Mot sd loai thuéc BVTV bi cam sir
dung nhu carbendazim, diifenoconazole, tubeconazole, cabofuran, azodrin,....Vi vay phai
chd trong st dung hoat chat méi, it doc hai, than thién méi truong, c6 ngudn gbe vi sinh
va dugc chiét tach tir thao mac.

Xuat phét tir tinh cap thiét trong thuc tién cudc song can phai tao ra cac thuéc BVTV
¢ ngudn gdce sinh hoc, ching tdi lwa chon dé tai nghién ciu: “Nghién citu qud trinh tich
chiét mét s6 hop chit phenolic tiv ba loai dai hoang (Rheum tanguticum Maxim. ex
Balf), lwéi bo (Rumex trisetifer Stokes), muong trau (Senna alata (L.) Roxb.), hoat
tinh khang vi sinh vt gay bénh thuc vat”.

2. Muc tiéu caa luan an gom:

- Nghién cttu mét sé thanh phan héa hoc tir cay dai hoang (Rheum tanguticum Maxim.

ex Balf), cay ludi bo (Rumex trisetifer Stokes), cdy mudng trau (Senna alata (L.) Roxb).
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- Panh gia hoat tinh khang mét sé nim gay bénh cho cay trong cua cao chiét va chat
tach duogc tur cay dai hoang (Rheum tanguticum Maxim. ex Balf), cay ludi bo (Rumex
trisetifer Stokes), cdy mudng trau (Senna alata (L.) Roxb).
- Danh gia hoat tinh khang mét sé vi khuan gay bénh cho cay trdng cua cao chiét va
chat tach duoc tir cay dai hoang (Rheum tanguticum Maxim. ex Balf), cay ludi bo (Rumex
trisetifer Stokes), cdy muédng trau (Senna alata (L.) Roxb).
- Xay dyng toi wu hoa cac quy trinh cong nghé chiét xuat tao cao MeOH tir cay dai

hoang (Rheum tanguticum Maxim. ex Balf), cdy mudng trau (Senna alata (L.) Roxb).
3. Pdi twong nghién ciru

- Cay dai hoang (Rheum tanguticum Maxim. ex Balf), cdy ludi bo (Rumex trisetifer

Stokes), cdy mudng trau (Senna alata (L.) Roxb)
4. Ndi dung caa luan an gom:

- Nghién cau phan lap va xac dinh cau triic mot sb thanh phan hoa hoc tir cay dai hoang
(Rheum tanguticum Maxim. ex Balf), cay ludi bd (Rumex trisetifer Stokes), cdy mudng
trau (Senna alata (L.) Roxb): Piéu ché cin chiét, tach cac hop chit bang phwong phap sic
ky, xac dinh cau trdc héa hoc bang cac phwong phap héa Iy hién dai

- Thir nghiém hoat tinh khang mot sé6 nAm gay bénh cho cay trong cua cao chiét va chat
tach duoc tur cay dai hoang (Rheum tanguticum Maxim. ex Balf), cay ludi bo (Rumex
trisetifer Stokes), cdy mudng trau (Senna alata (L.) Roxb).

- Thir nghiém hoat tinh khang mét sé vi khuan gay bénh cho cay trong cua cao chiét va
chat tach duoc tir cay dai hoang (Rheum tanguticum Maxim. ex Balf) cay ludi bo (Rumex
trisetifer Stokes), cdy muong trau (Senna alata (L.) Roxb).

- Phan tich dinh luong thanh phan mét sé hoat chat trong cao chiét tir mau nghién cau
bang phuong phap HPLC.

- Nghién cuu, téi uu hoéa cac quy trinh cong nghé chiét xuat tao cao MeOH tir cay dai

hoang (Rheum tanguticum Maxim. ex Balf), cdy muong trau (Senna alata (L.) Roxb).



1

CHUONG 1.TONG QUAN
1.1. C4c nghién ciru vé cay dai hoang Rheum tanguticum Maxim. ex Balf.
1.1.1. Gidi thigu vé chi Rheum va cdy dai hoang Rheum tanguticum Maxim. ex Balf

Chi Rheum L. thugc phan ho Polygonoideae véi khoang 60 loai, trong d6 c6 ba
nhém chinh 1a dai hoang Trung Quéc, dai hoang An D6 hay Himalaya va dai hoang
Rhapontic.

Chi dai hoang gdom cac loai than thao séng 1au nim. R& cay dai thuong phinh to
dang ca. Than thuong rong, ¢o ranh, nhian hoic c6 16ng. L4 don, c6 mép 14 dang luon
song, rang cua hay xé thily chan vit. La cy phia duéi thwa, day, hodc xép hinh hoa thi,
I6n hon nhitng la phia trén, be 1a thuong 16n; dang mang mép thuong nguyén. Hoa
moc thanh chum don hodc chum kép, thudng hinh chiy, hinh cau hodc hinh béng.
Cubng hoa c6 dbt. Hoa ludng tinh hoic don tinh ciing goc. Bao hoa séng dai, 14 dai 6.
Nhi thuong 9 (6 + 3), hiém khi 7 hoac 8. Nhuy ngan, 3 6 nam ngang; dau nhuy phinh
to, mép udn nguoc xudng. Qua bé ba canh, co céanh.

Gidi thiéu vé cay dai hoang Rheum tanguticum Maxim. ex Balf.

Cay thao moc song lau ndm nho than ré to, khée. Than co ranh, giira rong, co
lng tring hodc c6 gai & cdc mau va phia trén. L& cay moc thanh cum tir than ré, co
kich thudc 16n, ¢6 cudng dai, c6 be chia, phién 14 hinh tim rong 30-40 cm, phan thanh
5 dén 7 thuy chinh, cac thily nay ciing c6 thé phan lan thir hai hodc doi khi 1an thi ba.
Gan 14 noi mat dudi, thuong mau do nhat. Tir nim thir 3-4 thi xuat hién 1 than moc Ién
cao 1-2 m mang maot sb 14 nho. Phan ngon than 1a chim hoa hinh chily mang nhiéu
hoa. Bao hoa gom 6 bo phan mau tring, xanh nhat, hodc do nhat, 9 nhi. Qua déng 3
goc. Cay ra hoa thang 5-6, qua thang 9-10.

1.1.2. Nghién cizu vé thanh phan héa hec, hogt tinh sinh hoc cdy dai hoang (Rheum
tanguticum Maxim. ex Balf.) trén thé gigi
1.1.2.1. Nghién czzu vé thanh phan héa hoc cia cdy dai hoang trén thé gidi.

Niam 2005, Peng Tei Tu va cong su st dung HSSC dé tach duoc trans-3,5.4'-
trihydroxystilbene-4'-O-4-D-glucopyranoside (1) va catechin (2) tir ré cay dai hoang
[1].

Nam 2006, Peng Tei Tu va cong su sur dung st dung HPLC-DAD da xac dinh

dugc 21 hop chét trong cdy dai hoang gdm 9 hop chat anthraquinone va dan xuit 1a
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chrysophanol (3), physcion (4), emodin (5), rhein (6), aloe-emaodin (7), chrysophanol-
8-0-p-D-glucopyranoside (8), aloe-emodin-8-O-4-D-glucopyranoside (9), sennoside A
(10), sennoside B (11), 5 hop chat phenylbutanone glucopyranoside gom: 4-(4-
hydroxyphenyl)-2-butanone  (12), lindleyin (13), isolindleyin  (14), 4-(4 -
hydroxyphenyl)-2-butanone-4 -O--D-(2 -O-galloyl-6 -O-p-
coumaroyl)glucopyranoside (15), 4-(4 -hydroxyphenyl)-2-butanone-4 -O--D-(2 -O-
cinnamoyl-6 -O-galloyl) glucopyranoside (16), 4 hop chat stilbene: trans-3,5,4 -
trihydroxystilbene-4'-0-8-D-glucopyranoside (1),  trans-3,5,4 -trihydroxystilbene
(resveratrol)  (17), ,  trans-3,5,4'-trihydroxystilbene-4'-O--D-(2 -O-galloyl)-
glucopyranoside  (18),  trans-3,5,4'-trihydroxystilbene-4'-O-4-D-(6 -O-galloyl)-
glucopyranoside (19), 2 hop chat tannin gom (-)-epicatechin-3-O-gallate (20), (+)-
catechin (2), 1 naphthalene: torachryssone-8-O-4-D-glucopyranoside (21).

Nam 2007, Peng Tei Tu cong st dung HPLC két hop ESI-MS xac dinh duoc
41 hop chat hoa hoc trong cay dai hoang 1a 16 hop chét anthraquinone va cac dan xuat
gom chrysophanol (3), physcion (4), emodin (5), rhein (6), aloe-emodin (7),
chrysophanol-8-O-4-D-glucopyranoside (8), physcion-8-O-4-D-glucopyranoside (22),
emodin-8-0O-4-D-glucopyranoside (23), rehin-8-O-p-D-glucopyranoside (24), aloe-
emodin-8-0O-4-D-glucopyranoside (9), aloe-emodin-8-O-4-D-(6 -
galloyl)glucopyranoside ~ (25),  chrysophanol-8-O-4-D-(6 -O-8-D-glucopyranosyl)
glucopyranoside (26), sennoside A (10), sennoside B (11), sennoside C (27), sennoside
D (28), 7 hop chat phenylbutanone glucopyranoside gém 4-(4 -hydroxyphenyl)-2-
butanone-4 -O--D-glucopyranoside (29) , isolindleyin (14), lindleyin (13), 4-(4-
hydroxyphenyl)-2-butanone-4’-0--D-(2 -O-galloyl-6 -O-galloyl)glucopyranoside
(30), 4-(4 -hydroxyphenyl)-2-butanone-4 -O--D-(6 -O-p-coumaroyl)glucopyranoside
(31), 4-(4 -hydroxyphenyl)-2-butanone-4 -O-8-D-(2 -O-galloyl-6 -O-p-
coumaroyl)glucopyranoside (15), 4-(4 -hydroxyphenyl)-2-butanone-4 -O-4-D-(2 -O-
cinnamoyl-6 -O-galloyl) glucopyranoside (16), 4 hop chat stilbene: trans-3,5,4"-
trihydroxystilbene-4'-O-4-D-glucopyranoside (1), trans-3,5,4'-trihydroxystilbene (17),
trans-3,5,4'-trihydroxystilbene-4'-O-4-D-(2 -O-galloyl) glucopyranoside (18), trans-
3,5,4"-trihydroxystilbene-4'-0O-4-D-(6 -O-galloyl) glucopyranoside (19) va 12 hop chat
tannin: gallic acid (32), 1-O-galloylglucose (33), gallic acid 4-O-f-D-glucopyranoside
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(34), gallic acid 3-O--D-glucopyranoside (35), gallic acid 3-O-g-D-(2-O-
galloyl)glucopyranoside (36), gallic acid 4-O-4-D-(6 -O-galloyl)glucopyranoside (37),
1,2,6-tri-O-galloyl-glucose (38), 2-O-cinnamoyl-1,3-di-O-galloyl-glucose (39), 2-O-
cinnamoyl-1-O-galloyl--glucose (40), (+)-catechin (2), (-)-epicatechin-3-O-gallate
(20), procyanidin B (41), 2 hop chat naphthalene: torachryssone-8-O--D-
glucopyranoside (21), 6-hydroxymusizin-8-O-f-D-glucopyranoside (42) [2].

Niam 2012, Xiao-Hui Zhao va cac cong su da st dung HSCCC dé tach ra duoc 3
hop chat stilbene & trans-rhapontin (43), cis-rhapontin (44) and trans-
desoxyrhaponticin (45) [3]

Nam 2012, Xudong Xu va c4c cong su da tach ra tir ré cay dai hoang doang 8
hop chat gdm 2 hop chat naphthalene glycoside 1a 6-hydroxymusizin-8-O-p-D-
glucopyranoside (42), torachrysone-8-O-f-D-glucopyranoside (21), 3 hop chat
phenylbutanone glucopyranoside:4-(4'-hydroxyphenyl)-2-butanone-4'-O-4-D-(2"-O-
galloyl)-glucopyranoside (isolindleyin ) (14), 4-(4'-hydroxyphenyl)-2-butanone 4'-O-
S-D-(6"-O-cinnamoyl)-glucopyranoside (31), 4-(4'-hydroxyphenyl)-2-butanone-4'-O-
B-D-(2"-0-galloyl-6"-O-cinnamoyl)-glucopyranoside (15) va 3 din xuat cinnamic acid
la trans-cinnamic acid (46), p-coumaric acid glucoside (47), 4-
hydroxybenzenepropanoic acid methyl ester (48) [4].

Nam 2014, Seng Li Wei va cac cong su sir dung ky thuat RP-HPLC da xac dinh
duoc cac thanh phan anthraquinones tu do (rhein (6), emodin (5), aloe-emodin (7),
chrysophanol (3), physcion (4)), anthraquinone glycosides, dianthrones (sennoside A
(10), sennoside B (11), flavan-3-ols ((+)-catechin (2)) va gallic acid (32) trong ré cay
dai hoang. [5]

Nam 2014, Xudong Xu va cac cong su da tach ra tir ré ciy dai hoang doang
dugc 1 chat mai phenylbutanone glucopyranoside 1a 4-(4’-hydroxyphenyl)-2-
butanone-4'-O-4-D-(6"-O-cis-p-coumaroyl)-glucopyranoside (49) va 12 chat da biét
goém 4 hop chét anthraquinone glucoside 14 rhein-8-O-4-D-glucopyranoside (24), aloe-
emodin-1-O-4-D-glucopyranoside (50), aloe-emodin-8-O-4-D-glucopyranoside (9),
chrysophanol-8-O-8-D-glucopyranoside  (8), 3 hop chit phenylbutanone
glucopyranoside: 4-(4 -hydroxyphenyl)-2-butanone-4 -O--D-(6 -O-trans-p-
coumaroyl)-glucopyranoside (31), 4-(4 -O-p-D-glucopyranosyl-3,5 -
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dimethoxyphenyl)-2-butanone (51), 4-[4-(#-D-glucopyranosyloxy)-3-methoxyphenyl]-
2-butanone (52), 5 hop chit phenolic va cac dan xuat naphthalene: phlorizin (53), 4-O-
S-D-glucopyranoside-3,5-methoxybenzoic acid (54), 2,5-dimethyl-7-
hydroxychromone-7-O-f-D-glucopyranoside (55), 6-methoxy-2-acetyl-3-methyl-1,4-
naphthoquinone-8-O-4-D-glucopyranoside (56), 2,5-dimethyl-8-
hydroxynaphthopyrone-10-O-4-D-glucopyranoside (57) [6].

Niam 2016, Yulin Li va cac cong sy di tach ra duoc 3 hop chat anthraquinone
glycoside gdm chrysophanol 1-O-p-D-glucoside (58), chrysophanol 8-O--D-
glucoside (8) va physion 8-O-f-D-glucoside (22) tir cay dai hoang [7].

Nam 2017, Yulin Li va cac cong su da sir dung HSCCC va HPLC tach duoc 6
hop chat 1a lindleyin (13), isolindleyin (14), resveratrol-4'-O-(2"-O-galloyl)-
glucopyranoside (18), resveratrol-4'-O-(6"-O-galloyl)-glucopyranoside (19), emodin
1-O-p-D-glucoside  (59) va 3,5-dihydroxy-4'-methoxy  stilbene-3-O-4-D-
glucopyranoside (trans-desoxyrhaponticin (45) tur cay dai hoang [8].

Nam 2021, Wenhua Xu va c4c cong su da tach ra tir ré cAy dai hoang duoc 5
hop chat anthraquinone bao gém aloe-emodin (7), rhein (6), emodin (5), chrysophanol
(3)va physciol (4) cung véi 5 hop chit flavonoid bao gom tricin (60), quercetin-3-0-4-
D-glucoside (61), kaempferol-3-O-a-L-rhamnopyranoside (62), rhamnazin (63) va
tricin-7-O-f-D-glucopyranoside (64) [9].

Niam 2022, Huilan Yue va cac cong su da xac dinh duoc tir phan dich chiét tir ré
cay dai hoang khdng chaa poly sarcharide va protein 48 chat gom 10 hop chat
anthraquinone: emodin (5), rhein (6), aloe emodin 8-O-glucoside (9), aloe emodin 1-
O-glucoside (50), emodin 1-O-glucoside (59), emodin 8-O-glucoside (23),
chrysophanol 8-O-glucoside (8), emodin (6-acetyl) glucoside (65), physcion 8-O-
glucoside (22), rhein 8-O-glucoside (24), 4 hop chat bianthrones: sennoside A (10),
sennoside B (11), sennoside C (27), sennoside G (66); 8 hop chat flavan: (+)-catechin
(2), (-)-epicatechin-3-O-gallate (20), procyanidin B1(67), procyanidin B2 (68),
procyanidin B 3-O-gallate | (69), procyanidin B 3-O-gallate 11 (70), procyanidin B
3,3°-di-O-gallate (71), 3 hop chat stilbene: resveratrol 4-O-(2'-O-galloyl) glucoside
(18), resveratrol 4-O-(6'-O-galloyl) glucoside (19), resveratrol glucoside (1), 5 hop
chat phenylbutanone: lindleyin (13), isolindleyin (14), hydroxyphenyl butanone (2-
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galloyl-6-p-coumaroyl) glucoside (15), hydroxyphenyl butanone (2-galloyl-6-feruloyl)
glucoside (72), hydroxyphenyl butanone (2-galloyl-6-cinnamoyl) glucoside (73), 2 hop
chét naphthoside 13 aloesone-7-O-glucoside (74), torachrysone 8-O-glucoside (21), 1
hop chat chromone 1a chromone-7-0-(2'-O-galloyl) glucoside (75), 7 hop chat glucose
gallate: gallic acid glucoside (33) , gallic acid (2-O-galloyl) glucoside (76), , gallic
acid (6-O-galloyl) glucoside (37), 1,2-digalloyl-6-O-p-coumaroyl-glucoside (77), 1,6-
digalloyl-2-O-p-coumaroyl-glucoside (78), digalloyl glucose (79), trigalloyl glucose
(38) va 3 hop chat axit phenolic: protocatechaic acid (80), coumaric acid (81),
coumaric acid glucoside (82) bang phan tich UPLC-Triple-TOF/MS. [10]

Hinh 1.1. Cac hop chét anthraquinone va cac dan xuat tir cay dai hoang R. tanguticum

Glc—0O O OH
(LJ O,
H H

COOH
3 R1:R8:OH R2:R4:R5:R6:R7:H R3:CH3 OaO
(0] OH

4 R,=Rg =OH R,=R,;=Rs=R,=H R(=OCH, Ry=CH,

5 R,=R,=R¢=OH R,=R,=R=R,=H R;=CH, R,-*Gle—O

6 R,;=Rg=OH R,=R,=R=R=R,=H R;=COOH

7 R1=R8=OH R2=R4=R5=R6=R7=H R3=CH20H 10 R1: COOH R2:H 10-10' trans

8 R,=OH R,=R,=R;=R=R,=H Ry=CH, Rg=0Glc I R;= COOH Ry=H 10-10' meso

9 R,=OH R,=R,=R5=R(=R,=H R;=CH,OH Rg=0Glc - I;lf ggzgg izfg }818 trans
22 R;=OH Ry=R,=Rs=R;=H R¢=OCH; R;=CH;Rg =OGlc ' o1~ 20" 2 meso
23 R,=R(=OH R,=R,=Rs=R,=H R,=CH; Rg=0Glc 1= G5 Ry=H 10-10" trans

24 R,=OH R,=R,=Rs=R(=R,=H R;=COOH R¢=0Glc CH,OH 0

25 R,=OH R,=R,=R;=R=R,=H R;=CH,OH R¢=0GIc’-G 0 HO L G

26 R,=OH R,=R,=R;=R, =R,=H R;=CH; Rg =0Glc’-Glc OH =Gle -
H

59 R1:OG1C R6:R8:OH R2:R4:R5:R7:H R3:CH3
65 RIZOGIC R6:CH3CO R8:OH R2:R4:R5:R7:H R3:CH3
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Hinh 1.2. Céac hop chat phenylbutanone glucopyranoside tir cay dai hoang R.
tanguticum

O

Il
HOOCHZCHZCCH3
O
12 o NS
R;

? trans-p-coum
CH,OR, O CH,CH,CCHj;4 o vb{q(
O
OH R, HO /
OH cis-p-coum
OR,
13 R,=H R,=G Ry=R,=H M
14 R,=G R,=H R3;=R,=H cinn
15 R,=G R,=trans-p-coum R;=R,=H
16 R,=cinn R,=G R;=R,=H H;CO O
30 R1:R2:G R3:R4:H HO \
31 R;=H R,=trans-p-coum R;=R,=H

51 R,=R,=H R,~R,~OCH,

52 RIZRZZH R3:OCH3 R4:H
72 R1:G Rzzferuloyl R3:R4:H
73 R1:G R2=Cinn R3:R4:H

Hinh 1.3. Cac hop chét stilbene tir cay dai hoang R. tanguticum

HO
O 9
GlcO
OH ¢ 43R=OH "

OH 45H=H
CH,OR,? O \
& W /)
HO OH
Ot Or, 17 R,=R,=H OH O Q
O
44

18 RIZG R2:H

OGlc CH,
1 9 R 1 :H R2:G
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Hinh 1.4. Céac hop chat flavol va tannin tir cdy dai hoang R. tanguticum

OH

OH

OH
OH

HO. O. oW

mll/”OG
OH

20

OH
OH

OH OH
OH

OH

OH
OH

OR,

69/70 R,=G R,=H
71 R,=R=G

61 R=Glc
OH

60R=H 62R= 1,
64 R = Glc M

Hinh 1.5. Cac hop chat dan xuét naphthalene tir cay dai hoang R. tanguticum

OGlc OH (6]

0Gle o CH, o o
[ | s u -
R CH; O H;CO CHj;
O

21 R = OCH, 55

CH;
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Hinh 1.6. Céac hop chat acyl glycoside va hop chat phenolic khéc tir cay dai hoang R.

HO

32R;=R,=H

34 R =Glc Ry=H
35R;=HR,=Glc

36 R =H R,=0Glc(2-G)
37 R,=0Glc(6-G) Ry=H
80 R,= OH R,=H

H,CO

OGle C

tanguticum

OH OH
OH
OR,
(@]
33 R,=G R,=H R;=H \

C
38 R,=G R,=G Ry=G

39 R,=G R,=Cin R=G ot OH
40 R =G Ry=Cin R;=H
HO,
0
76R;= O R,=G R;=H OH
OH
HO 53
77 R= R,=G R;= p-Coum
78 R;=R3=G R,= p-Coum
79 R,=G R,=G Ry=H
O 0]
47 R =Glc 81R=H
48 R = CHj 82 R=Glc

1.1.2.2. Hogt tinh sinh hoc cdy dai hoang (R. tanguticum) trén thé gigi

1.1.2.2.1 Hoat tinh khang vi sinh vat caa cac chat phan lap duoc va cao chiét tir cay dai

hoang.

Nam 2003, Lim va cac cong su c6 tién hanh thir hoat tinh caa dich chiét MeOH

cua cay R. tanguticum ddi vai cac vi sinh vat gay bénh trén thuc pham. Két qua cho

thay, dich chiét MeOH c6 hoat tinh khang vi khuan d6i véi chung P. aeruginosa, gia

tri MIC d6i vé6i cac chung vi khuan S. aureus, P. aeruginosa, S. typhimurium 1a 250,

300, 300 mg/mL. [11]

Niam 2022, Zang va c&c cong su da chitng minh hoat tinh cua dich chiét cay R.

tanguticum ddi voi thanh té bao cua vi khuan Pectobacterium carotovorum subsp.

carotovorum (PccS1) khang khang sinh rifampicin, streptomycin va streptomycin. [12]



1.1.2.2.2. Hoat tinh sinh hoc khac

Nam 2011, Kim va cac cong su da thé hién dich chiét cdn 70 cua ré cay thé hién
hoat tinh trén mé hinh dong vat (chuot) bi vién da di rng (animal model of atopic
dermatitis). [13]

Niam 2014, Lee va cac cong su da thé hién hoat tinh chdng ting sinh (anti-
proliferative activity) cua physcion duoc tach tir ré cay R. tanguticum ddi véi dong té
bao MDA-MB-231 gay ung thu va ¢ nguoi. [14]

Cac nghién ctru vé thanh phan hoa hoc va hoat tinh sinh hoc cua cac loai thudc
chi Rheum qua céc tai liéu tong quan [15], [16], [17], [18] gilp ta hinh dung su da
dang vé thanh phan va cac hoat tinh caa cay dai hoang R. tanguticum.

1.2. Céc nghién ciru vé chi Rumex

1.2.1 Gigi thigu vé chi Rumex va cay Rumex trisetifer Stokes

Chi Rumex la chi 16n thir 2 trong ho Rau ram Polygonaceae vai khoang 200 loai
phan b khip tir Chau Au, chau A, chau Phi, Nam M§. Trong d6 c6 49 loai dugc liét
ké trong bai viét.

Cay thuoc chi Rumex la ciy thao mac, moc lau nim. Chiing thuong cé ré to,
map map, doi khi & dang than ré. Cac l1a moc xen ké d6i khi gap khdc hoac moc léch.
Hoa ludng tinh hodc don tinh c6 thé sdp xép thanh cac vong xoan trén cac nhanh don
gian hozc phan nhanh. Trong nhiéu loai, hoa c6 mau xanh luc tuy nhién trong mot sé
loai (nhu R. acetosella) hoa va than c6 thé c6 mau do gach.

Gidi thiéu vé cay ludi bd (Rumex trisetifer Stokes)

Cay ludi bo (c6 14 gidng nhu ludi trau bd nén goi 1a nguu thiét) ngoai ra con co
tén goi khac 1a cht chit, thd dai hoang, duong dé.

Phan bb: Cay moc hoang & khap noi, & bd rugng am, hoic & trong cac ruong rau
mudng, nuwong ma da hét nudc.

Pic diém thuc vat: Cay co, chiéu cao 30-50cm. R& map, mau nau. Than cay c6
khia doc. L& moc so le, mép ubn lugn. L4 géc to va rong, cudng dai. L4 gitra va &
ngon hep, gan nhu khong cudng. Hoa mau vang luc moc thanh xim & ngon canh. Qua

nho, nhon dau, ¢ 3 canh bao boc béi 3 14 dai, day.
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1.2.2. Nghién ciru vé thanh phan hoa hec, hogt tinh sinh hec ciia chi Rumex trén
thé gidi

Hién nay nghién ciu vé thanh phan hda hoc, hoat tinh sinh hoc cay ludi bo l1a
chua c6. Trong nuéc hién ndy méi chi nghién ctu vé thanh phan hda hoc, hoat tinh
sinh hoc cay chdt chit nhian Rumex crispus, mét loai cung chi Rumex [19]. Nhitng két
qua nghién ctru da chi ra thanh phan hoéa hoc trong cay trong chi Rumex cht:a cac hop
chat anthraquinone, stilbene, flavol, tannin, dan xuit naphthalene, terpene.

1.2.2.1. Mgt sé két qua nghién cizu vé thanh phan hda hoc cia céc loai thuge
chi Rumex

Nam 2001, Demirezer va cac cong su di tach ra duoc 2 chat mai Ia
anthraquinone glycoside, emodin-6-O-4-D-glucopyranoside (83) va flavan-3-ol cé
chtra Cl, 6-chlorocatechin (84) ciing 7 chat da biét 1a chrysophanol (3), physcion (4),
emodin  (5), chrysophanol-8-O-f-D-glucopyranoside  (8), emodin-8-O-4-D-
glucopyranoside (23), catechin (2) va orcinol (85) tir ré cdy Rumex patientia L. [20]

Nam 2001, Demirezer va cac cong su dd tach ra 3 chat méi la 2-acetyl-3-
methyl-6-carboxy-1,8-dihydroxynaphthalene-8-O-f-D-glucopyranoside (86), 4,4”-
binaphthalene-8,8”-0,0-di-S-D-glucopyranoside  (87) va 2-acetyl-3-methyl-1,8-
dihydroxynaphthalene-8-O-f-D-glucopyranosyl  (1—3)-4-D-glucopyranoside  (88)
cing 2 naphthalenes d3 biét 1a nepodin-8-O-8-D-glucopyranoside (89) va
torachrysone-8-O-$-D-glucopyranoside (21) tir ré cdy Rumex patientia L. [21]

Nam 2002, Gunaydin va c&c cong su di tach ra 2 hop chat méi la 1,3,5-
trihydroxy-6-hydroxymethylanthraquinone (90) va rumexone (91) cling 2 chét da biét
la przewalsquinone B (1,5-dihydroxy-3-methoxy-7-methylanthraquinone) (92),
ziganein (1,5-dihydroxy-3-methylanthraquinone) (93) tir ré cy Rumex crispus. [22]

Niam 2003, Kerem va cac cong sy di tach ra duoc 3 hop chét stilbene gom 1
chat mai 1a rumexoid (5,4¢-dihydroxystilbene-3-O-o-arabinopyranoside) (94) va 2 chat
d3 biét 1a resveratrol (17), piceid ((5,4‘-dihydroxystilbene-3-O- f-D-glucopyranoside)
(95) tur ré cdy Rumex bucephalophorus. [23]

Niam 2005, Jang va cac cong su di tach ra duoc 2 hop chat mai 1a 24-norursane
type triterpenoids, 2a,3a,19a-trinydroxy-24-norurs-4(23),12-dien-28-oic acid (96),
4(R),23-epoxy-2a,3a,19a-trihydroxy-24-norurs-12-en-28-oic acid (97), cling 3 chat da



11

biét 1a emodin (5), tormentic acid (98), myrianthic acid (99) tir than ciy Rumex
japonicus. [24]

Niam 2007, Jiang va cic cong su di tach ra dugc 6 hop chat mai gdm 5 hop
chat oxanthrone C-glycosides la rumejaposide A-E (100-104) va 1 hop chat
epoxynaphthoquinol (105) cing 8 hop chat da biét 1a 2,6-dihydroxy benzoic acid
(106), 4-hydroxy benzoic acid (107), 4-hydroxy-3-methoxy benzoic acid (108), 2,6-
dimethoxy-4-hydroxylbenzoic acid (109), epicatechin (110), rutin (quercetin-3-
rutinoside) (111), emodin (5), 2-acetyl-1,8-dihydroxy-3-methyl-6-methoxynaphthalene
(torachrysone) (112) tur ré cay Rumex japonicus. [25]

Nam 2009, Zhao va cac cong su di tach ra dugc 1 chat chromone glucoside mai
la 2,5-dimethyl-7-hydroxychromone-7-O-g-glucopyranoside (113) va 5 hop chat da
biét 1a nepodin-8-O- A-D-glucopyranoside (89), 10-hydroxyaloin B (114), 10-
hydroxyaloin A (115), 5-methoxyl-1 (3H) -benzofuranone-7-O-$-D-glucopyranoside
(116), phenylethyl-O-a-L-arabinopyranosy-(1—6)-O-4-D-glucopyranoside (117) tir ré
cay Rumex gmelini Turcz. [26]

Nam 2009, Mei va cac cong su da tach ra duoc 2 hop chat seco-anthraquinone
glucosides méi 1a nepalensides A (118), B (119) cung 9 hop chat da biét Ia
torachrysone (112), rumexoside (120), orientaloside (121), orcinol glucoside (122),
aloesin  (123), lyoniresinol 3a-O-f-D-glucopyranoside (124), (3,5-dimethoxy-4-
hydroxyphenol)-1-O-4-D-(6-O-galloyl)- glucose (125), (—)-epicatechin (110), (-)-
epicatechin-3-O-gallate (126), tir can chiét butanol cia ré cdy Rumex nepalensis. [27]

Nam 2010, Liang va cac cong sy di tac duoc ra 2 chat méi naphthalene
acylglucosides, rumexneposides A (127) va B (128) cung 12 hop chat da biét la
torachrysone-8-O-4-D-glucopyranoside (21), torachrysone (112), chrysophanol (3),
physcion (4), emodin (5), citreorosein (129), resveratrol (17), nepodin-8-O-4-D-
glucopyranoside (89), chrysophanol-8-O-4-D-glucopyranoside (8), emodin-8-O-4-D -
glucopyranoside (23), chrysophanol-8-O-4-D-(6'-O-acetyl)glucopyranoside (130),
emodin-8-0-4-D-(6'-O-acetyl)glucopyranoside (131) tir ré cdy Rumex nepalensis. [28]

Nam 2012, Zhang va cic cong su di tach ra duoc 3 hop chat di biét la

chrysophanol (3), 6-methyl-7-acetyl-1,8-dihydroxy-3-methoxynaphthalene-1-O-4-
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D(L)-glucoside (21) va 6-methyl-7-acetyl-1,8-dihydroxynaphthalene-1-O-5-D (L)-
glucoside (132) tir can ethyl acetate cua ré cdy Rumex dentatus L. [29]

Nam 2017, El-Kashak va cac cong su da tach duoc ra dugc 1 anthraguinones
méi & dang ion — 1a rumpictuside A (133) va 5 hop chét flavonoid da biét 13 apigenin
7-O-p-D-glucoside (134), vitexin (apigenin-8-C-glucoside) (135), quercetin 3-O-$-D-
glucouronide (61), orientin (136), va isorientin (137) tur loai Rumex pictus. [30]

Niam 2017, Orban-Gyapai va cac cong su di tach ra dugc 19 chat gdm 4 hop
chat naphthalenes 14 musizin (138), musizin 8-O- glucoside (132), torachrysone-
glucoside (21), 2-methoxystypandrone (139), 5 hop chit anthraquinones Ila
chrysophanol (3), physcion (4), emodin (5), citreorosein (129), chrysophanol-8-O-
glucoside (8), 6 hop chat flavonoid 1a quercetin (140), quercetin-3,3'-dimethylether
(141), isokaempferide (142), quercetin 3-O-arabinoside (143), quercetin 3-O-
galactoside (144), catechin (2), 2 hop chat stilbenes 1a resveratrol (17), piceid (95) va
1-stearoylglycerol (145) tir cdy Rumex aquaticus. [31]

Nam 2021, Kengne va c4c cong su dd tach ra dugc 7 hop chat da biét Ia
chrysophanol (3), physcion (4), emodin (5), 6-hydroxyemodin (citreorosein) (129),
chrysophanein (8), physcionin (22) ergosta-6,22-diene-3,5,8-triol (146) tir phan dich
chiét ethyl acetate cua cay R. abyssinicus. [32]

Nam 2020, Shafig va cac cong su tach ra dwgc 4 hop chat da biét Ia
chrysophanol (1,8-dihydroxy-3-methyl-anthraquinone) (3), 3-methoxy-7-methyl-1,5-
dihydroxy-anthraguinone (147), 6-methyl-1,3,7-trihydroxy-anthraquinone (148) va 4-
hydroxycinnamic acid (81) tir cdy Rumex hastatus. [33]

Nam 2021, Tsamo va cac cong tu da tach ra dugc 1 creamide mai, rumexamide
(149) cung 16 chat da biét 1a bis-(2-ethylhexyl) phthalate (150), chrysophanol (3),
physcion (4), citreorosein (129), emodin (5), chrysophanein (8), physcionin (22),
lupeol (151), 3p,28-dihydroxylup-20(29)-ene (152), 3pB-dihydroxylup-20(29)-en-28-
oic acid (153), oleanolic acid (154), ergosta-6,22-diene-3,5,8-triol (146), stigmastane-
3,6-dione (155), 1 hdn hop B-sitosterol (156) va stigmasterol (157) cling stigmasterol
3-0-p-D-glucoside (158) tir cay Rumex abyssinicus Jacp. [34]

Nam 2022, Li va cac cong su di tach dugc 14 chat trong d6 co 4 chat méi gom

1 hop chat seco-anthraquinone glucoside, crispuside A (159), 3 hop chat 3,4-
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dihydronaphthalen-1(2H)-ones, napthalenones A-C (160-162) va 10 chat da biét 1 3-
acetyl-2-methyl-1,4,5-trihydroxy-2,3-epoxynaphthoquinol  (105), nepalensides A
(118), B (119), polyanthraquinoside A (163), chrysophanol (3), physcion (4), emodin
(5), emodin-1-O-p-D-glucopyranoside (59), 6-methoxyl-10-hydroxyaloin B (164),
(10R)-3-methyl-1,8,10-trihydroxy-10-D-glucopyranosyl-9(10H)-anthracenone  (165)
tir ré cdy Rumex crispus L. [35]

Nam 2022, Aierken va cac cong su di tach dwoc 19 chat trong d6 c6 3 chat méi
la rumexs A — C (166-168) va 16 chat da biét 1a rumejaposide E (169), rumejaposide
F (170) patientoside A (171), chrysophanol-8-O-f-D-glucopyranoside (8),
chrysophanol (3), chrysophanol-8-me ether (172), emodin (5), alo-emodin (7),
isorhodoptilometrin (173), fallacinal (174), citreorosein (129), 2-methoxy- 6-acetyl-7-
methyljuglone  (175), nepodin  (138), naringenin  (176), 2,5-dimethyl-7-
hydroychromone (177) va grossamide (178) tir phan ré cdy Rumex dentatus L bang

HPLC. [36]
Hinh 1.7. Céac hop chat anthraquinone va cac dan xuat tir chi Rumex

OH OH O

CH3
83 R =Rg=OH R,=R,~Rs=R;=H R;=CH; R¢=OGlc
90 R,=R;=Rs=OH R,=R,=R,=R¢=H R(=CH,0OH o

131 R;=R,—OH R;=R,~R -—R.—H R.=CH, Rz—OGIc6-OAc

H,;C OH
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OH (@] OH

R,

0Gle o OH
Rs Ry
R{ R,
100 R,;= COOH R,= CH; R;=OH R,=Glc Rs=H (10R)
101 R,= COOH R,= CH; R;=OH R,=Glc Rs=H (10S) R, .
102 R,= COOH R,= CH; R;=OH R,=Glc Rs=OH (10R) 118 Ry= CH,, R,Ry= H, nepalenside A
103 R,= H R,= CH,0OH R;=OH R,=Glc Rs=OH (10R) 119 R1= H 13{ =12{ R3=Cﬁ lenside B
104 R,= H R,= CH; R,=OH R,=Glc Rs=OH 17 1 Bo=H Ry™ s, iepaienside
114 R = H R,= H Ry=OH R ,=Glc Rs=CH,OH 159 R,=CH3;, R,=OH, R3= H crispuside A .
115 R = H R,= H Ry=Glc R,=OH R=CH,OH 163 R;= OCHj3;, R,=R3= H polyanthraquinoside A
164 R,= H R,= CH,OH R;=OH R,=Glc Rs=OCHj,
165 R,= H R,= CH; R;=OH R,=Glc Rs=H
169 R,= H R,= CH; R;=OH R,=Glc Rs=OH
170 R;= H R,= CH; R3=OH R,=Glc Rs=OH
171 R ;= H R,= CH; R3;=OH R,=Glc Rs=OCH; 10R patientoside A

R,

Ry

166 167

Hinh 1 8. Céac hop chat stilbene tir chi Rumex

OR,

94 R =Ara R,=H R;=H rumexoid
AN R, 95 R,=Glc R,=H Ry=H

R,0

OH
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Hinh 1.9. Cac hop chét flavol tir chi Rumex

OH OH

HO O. o
OH OH
“on
OH (@]
84 R = Cl1 R,= H 6-chlorocatechin 110 R= H epicatechin
126 R= OH epigallocatechin

OH
R3
R, o)
R;
OH O
134 R;=H, R,= OGlc R;=H 136 R|=R,=H R;= Glc orientin

135 R,=H, R,= OH R;= Glc vitexin 137 R = Glc ,=R3=H isoorientin

R,0

OH 0 OH o
140 R,= H R,=H R;= OH R4=H quercetin
141 R,= CH; R,= H R3= OCH; R4=H
142 R;= CH; R,=HR3;=R,=H
143 R,= Ara R,= HR;= OH R,=H
144 R,= Gal R)= H R;= OH R4=H

Hinh 1.10. Hop chat chrome tir chi Rumex

CH; O
HO 0
113 R=Glc

177 R=H 168
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Hinh 1.11. Céc hop chat naphthalene tir chi Rumex

OGlc
OR OH (0]
HO. (o)
HO
OH (0]
120 R=Glc 123
105 121R=Glc’-Glc
o o
A~ o OR OH
HO. o) OH o} HO. o OH o)
OH OH
Rl (1
) 132 R=Glc
127 128 R = OCH3;, rumexneposide B 138 R=H
OH o o) OH OH (0] OH
H,CO H
H;C OCH,
H (@] OH OH
139 160 161
O OH OH o) OH O
: OCH,4
H,C
H 0
162 175

Hinh 1.12. Céc hop chat terpene tir chi Rumex

HO////,,,

N
HO
X

%z
H

98 R=CH,

99 R=CH,OH
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151R=CH;
152 R=CH,OH
153 R=COOH 154

Hinh 1.13. Céc hop chat sterol tir chi Rumex

155

156 R=H
157 R=H A%
158 R=Glc A??

Hinh 1.14. Céc hop chat phenolic khéc tir chi Rumex

0. CH,4
0Gle OH
OH O—CH.
o OH 2 o
OH
OH —
/ on © CHECHZ@ RO OH
H,CO
116 85 R=H
117 122 R=Glc

o O

150
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HO.

HO

178

Hinh 1.15. Hop chit creamide tir chi Rumex

07 °NH OH

HO

OH
149

1.2.2.2. Hoat tinh khang vi sinh vdt cia c&c chat phan ldp dwoc va cao chiét tir cay
L& bo trén thé gidi

1.2.2.2.1. Hoat tinh khang nam

Nam 2009, Kisangau va cac cong sy da tién hanh thr hoat tinh cua dich chiét
nuéc va dich chiét CH,CI, cua 9 loai ciy duogc liéu ¢ Tanzania. Két qua thé hién dich
chiét CH,ClI, tir 14 cua cay R..usambarensis thé hién hoat tinh &c ché su phat trién cua
nim A. niger (duong kinh viing kim hdm = 17 mm véi phuong phap giéng agar va =
12 mm v&i phuong phap khuyéch tan dia thach véi nong do thir 1a 130 mg/mL) Véi
fluconazole dugc sir dung la chat ddi ching duong (dwong kinh ving kim ham 32.5 va
27 mm & nong d6 2 pg/mL). [37]

Nam 2013, Humeera va cic cong sy ciing tién hanh danh gia hoat tinh cua dich
chiét chiét con cua cay R. dentatus ddi véi cac ching nam A. versicolor, A. flavus,
Acremonium spp., Penicillium dimorphosporum, Candida albicans, C. kruesie va C.
parapsilosis. Két qua cho thay hoat tinh manh nhat dwgc thé hién déi voi ching nim
C. albicans (14+2.0 mm & ndng d6 500 pg/mL). [38]
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1.2.2.2.2. Hoat tinh khang vi khuan

Niam 2005, Elzaawely va cac cong sy da tién hanh thir hoat tinh khang vi khuén
cta cac phan doan khac nhau cua cay R. japonicus ddi véi cac chang vi khuan B.
subtilis, B. cereus va E. coli, véi ampicillin nhu 13 chat ddi chimg dwong [duong ving
kinh kim ham=35+0.50 mm (B. subtilis); 22+0.88 mm (B. cereus); 33+1.45 mm (E.
coli)]. Két qua thir nghiém cho thay phan dich chiét ethyl acetate thé hién hoat tinh
kKim hdm manh [duong kinh Kim hdm =15+0.33 mm (B. subtilis); 17+0.33 mm (B.
cereus); and 20£0.88 mm (E. coli)]. [39]

Nam 2010, Harshaw va cac cong su da tién hanh thtr cac dich chiét cua cay R.
obtusifolius (n-hexane, CH,Cl, va MeOH) ddi véi cac chung vi khuan khac nhau bang
phuong phap khuyéch tan dia thach véi ciprofloxacin dugc sir dung nhu chat doi
chung duong. Két qua thir nghiém cho thay dich chiét n-hexane khéng thé hién hoat
tinh & cac noéng do tha, dich chiét CH,CI, chi thé hién hoat tinh véi chung E. coli
(duong kinh viing kim hdm =10 mm) va dich chiét MeOH thé hién hoat tinh vai tat ca
cac chung tha nghiém B. cereus, B. subtilis, E. coli, E. coli khang ampicillin, S. aureus
va S. typhii. [40]

Niam 2013, Humeera va cac cong su da tién hanh thr danh gia anh hudng cua
dich chiét con cua cdy R. dentatus ddi véi cac chung vi khuan Shigella flexneri,
Klebsiella pneumoniae, E. coli, P. aeruginosa, Salmonella typhimurium va S. aureus
theo phuong phap khuyéch tan bé mat thach agar véi gentamycin duoc sir dung nhuw
chat di chimg dwong. Dich chiét con thé hién hoat tinh kim ham ddi véi tat ca céc
chung thir nghiém ngoai trir chung S. flexneri va S. typhimurium. Buong kinh vung
kim ham cao nhét (24+0.57 mm) duoc xac dinh dbi véi chung P. aeruginosa ¢ nong
d6 500 ug/mL. [38]

Niam 2014, Akeel va cac cong su tién hanh thir hoat tinh cua dich chiét protenin
tur 6 loai cay duoc liéu vaoi dung dich dém sodiumphosphate—citrate va sodium acetate
& cac gia tri pH khac nhau. Két qua thir cho thdy R. vesicarius (¢ gi4 tri pH=7.6) c6
hoat tinh d6i voi cac chung thir véi duong kinh kim hdm = 16 mm (S. aureus), 7.5 mm
(P.aeruginosa) va 15 mm (Proteus vulgaris) & ndng do 2.73 pg/mL. [41]

Nam 2022, Aierken va cac cong sy da tién hanh thtr hoat tinh cua 19 chat phan

lap dwoc tir cay R.dentatus L ddi voi cac chung vi khuan S. aureus, C. albicans, va E.
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coli & nong d6 50 mM. Két qua cho thay hop chat 14 thé hién hoat tinh dbi voi ca 3
chang vi khuan. Céac hop chat thé hién hoat tinh kim hdm véi ching S. aureus Vi
duong kinh kim ham thay doi tir 9-28 mm. [36]

Tong quan vé thanh phan héa hoc va hoat tinh sinh hoc cua chi Rumex duoc thé
hién trong céac tai liéu [42], [43].

1.3. Cac nghién ciu vé cdy mudng trau Senna alata (L.) Roxb

1.3.1. Gidi thigu vé chi Cassia va cay cdy muéng trau Senna alata (L.) Roxb

Chi Cassia la nhom céc loai thuc vat c6 hoa, qua va hat kin, la mét trong
khoang 20 chi thudc tong Cassieae, mot trong bon tdng thudc phan ho Vang
(Caesalpinioideae). Phan ho Vang la mot trong ba phan ho 16n cua ho dau (Fabaceae).
Chi Cassia véi xap xi 500 loai, 1a chi Ion trong ho dau (Fabaceae). Theo bo co s¢ dit
liéu vé danh sach thuc vat “The plant list” thi hién nay chi nay c6 dén 1854 tén loai,
trong s6 d6 chi c6 86 tén loai dwgc chap nhan chinh thirc nhu Cassia abbreviata Oliv.,
C. aciphylla A. Gray., C. fistula L., C.javanica L., C. phyllodinea R.Br., C. renigera
Benth., C. stowardii S. Moore s6 con lai dugc cho 1a ddng danh.

Gidi thiéu vé cay mudng trau

Mudng trau, hay con goi l1a Mudng lac, cay Lac c6 tén khoa hoc la Senna alata
(L.) Roxb. (Cassia alata L 1a tén dong danh cua Senna alata (L.) Roxb dugc sir dung
kha phé bién), 1a mot cay thuoc phan ho Vang Caesalpinioideae (Fabaceae), cay nhiét
d6i c6 nguon gdc ban dia cia Mehicd, ngay nay tro thanh loai cy lién nhiét déi, moc
hoang & nhiéu noi c6 d6 cao trén 1000m.

Mudng trau la thuc vat than nhd, chiéu cao trong khoang 1.5 — 3 m. Than cay
dang gd mém, duong kinh tir 10 — 18cm. La kép léng chim, c6 khoang 8 — 14 d6i 14
chét va dai tir 30 — 40cm. L4 chét c6 hinh tring, dau va gbc 1a déu tron. Cap 14 chét
dau tién (tinh tir phia cudng) co kich thuéc nho nhét va cach cap 14 chét thir 2 xa hon
so vai khoang cach giira cac cap 14 chét tiép theo.

La chét cang xa thi kich thuéc cang 16n, ¢6 thé rong 5 — 6 cm va dai 12 — 14 cm.,
Hoa moc thanh cum c¢6 nhiéu bong, dai khoang 30 — 40 cm va c6 mau vang sam hoic
vang nau nhat. Qua hinh hat dau, rong 15 — 17 mm va dai 8 — 16 cm, bén trong co
khoang 60 hat nho.
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Hién nay cay duoc tréng & mot sb vung ¢ Viét Nam nhu Bic Giang, Pic Lic,
Khanh Hoa, Lam Déng, Binh Phudec. ..

1.3.2. Nghién cizu vé thanh phan héa hec, hogt tinh sinh hoc cdy muéng trau
trén thé gidi

1.3.2.1. Nghién cizu vé thanh phan hoa hoc ciia cay muong trau trén thé gidi

Nam 1991, Gupta va cac cong tu da tach ra duoc 2 flavonoid glycoside la
chrysoeriol-7-0-(2"-0O-4-D-mannopyranosyl)-f-D-allopyranoside (179) va rhamnetin-
3-0-(2"-0-p-D-mannopyranosyl)-4-D-allopyranoside (180) tur hat cay C.alata. [44]

Nam 1993, Hemlata va cac cong tu da tach ra duoc 1,5,7-trihydroxy-3-
methylanthraquinone (alatinone) (181) tur than cay C.alata. [45]

Nam 2008, Hazni va cac cong su di tach duoc 4 chat da biét tir can chiét
butanol cua 14 cay Cassia alata la aloe emodin (7) va 3 hop chét flavol 14 kaempferol
(182), kaempferol 3-O-p-glucopyranoside (183), kaempferol 3-O-gentiobioside (184).
[46]

Nam 2009, An va cac cong su da tach dugc 12 hop chat da biét tir 1a cay Cassia
alata la chrysoeriol (185), 5,7,4'-trihydroflavanone (186), quercetin (140), kaempferol
(182), kaempferol-3-O-4-D-glucopyranoside (183), kaempferol-3-O-4-D-
glucopyranosyl-(1—6)-4-D-glucopyranoside (184), 17-hydrotetratriacontane (187), n-
dotriacontanol (CH3(CH,);CH,0OH) (188), n-triacontanol (CH3(CH,),sCH,OH) (189),
palmitic acid ceryl ester (CH3(CH,)14COOCH,(CH,),,CHs) (190), stearic acid
(CH3(CH,)14COO0OH) (191), palmitic acid (CH3(CH,)14COOH) (192). [47]

Niam 2013, Yadav di tach ra dugc 3 hop chat da biét 1a alanonal (193), stearic
acid (191), va p-sitosterol-4-D-glucoside (194) tir hoa cua cdy C.alata. [48]

Niam 2014, Promgool va cac cong su di tach ra duoc 6 hop chat anthraquinones
d3 biét: physcion (4), emodin (5), aloe-emodin (7), ziganein (93), o-hydroxyemodin
(129), lunatin (195), 6 hop chat flavonoids: kaempferol (182), apigenin (196), 7,4'-
dihydroxy-5-methoxyflavone (197), diosmetin (198), luteolin (199), trans-
dihydrokaempferol (200) cung stilbene, trans-resveratrol (17) tu Cassia alata Linn.
[49]

Nam 2020, Zhou va cac cong su da tach duoc 2 hetero-dimeric polyphenol vaéi
lien két C-14-C-5' 1a alatains A (201) , B (202) tir than cay Cassia alata. [50]
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Nam 2021, Fotso va cac cong su di tach ra duoc 20 chit da biét gdm 1 hop chat
acid béo 1a cerotic acid (CH3(CH,),sCOOH) (203), 1 hop chat monoglycol ester Ia
glyceryl-1-hexacosanoate (CH,OHCHOHCH,00C(CH,),sCH3) (204), 3 hop chat
diterpene la copalic acid (205), 3-B-acetoxycopalic acid (206) ent-15-oxo-kaur-16-en-
19-oic acid (207), 4 hop chét steroid gom 1 hdn hop B-sitosterol (156) va stigmasterol
(157), p-sitosterol-3-O-glucoside (194), campesterol (208) 4 hop chat triterpenes la
lupeol (151), betulin (152), betulinic acid (153), taraxerol (209), 3 hop chit flavonoid
la apigenin (196), luteolin (199), kaempferol (182), 3 hop chat anthraquinone 1
chrysophanol (3), emodin (5) alatinone (181) va 1 hop chit benzoquinone 1a 2,6-
dimethoxybenzoquinone (210) tir 14 va than cay Senna alata. [51]

Nam 2022, Zhou va cac cdng su da tach dugc 5 chat mai gom 3 indole alkaloids
la alataindoleins A—C (211-213); 1 hop chat chromone 1a alatachromone A (214) va 1
hop chét dimeric chromone-indole alkaloid 13 alataindolein D (215) cing 4 chit da biét
216-219 la tur thén cay C. alata. [52]

Nam 2022, Shi va cac cong su st dung pre-HPLC d3 tach duoc 2 hop chat
anthraquinone méi la 2,6-dimethyl-3-hydroxy-5-methoxyanthraquinone (220) va 2,5-
dimethyl-6-hydroxy-3-methoxyanthraquinone (221) tir can chiét ethanol 95% cta mau
la cy mudng trau C. alata. [53]

1.3.2.2. Hoat tinh khéang vi sinh vdt cia cac chat phan ldp dwoc va cao chiét tir
cay muang trau trén thé gidi

1.3.2.2.1. Hoat tinh khang nam

Niam 2004, Phongpaichit va cac cong su di tién hanh thir hoat tinh cua dich
chiét MeOH tur 14 cay Cassia alata ddi véi cac ching nam Microsporum gypseum,
Trichophyton rubrum, Penicillium marneffei . Két qua thir cho thay dich chiét tir 14 c6
hiéu qua dbi véi cac chung T. rubrum va M. gypseum vai gid tri 1Csq lan luot 12 0.5 va
0.8 mg/ml. [54]

Niam 2008, Abubacker va cac cong su da tién hanh thir hoat tinh cua dich chiét
nuéc tir hoa cua cay C.alata doi véi ba nhém nam gay khac nhau gom nam tao doc t6
aflatoxin Aspergillus flavus (NCBT 101) va A. parasiticus (NCBT 128), nim gay bénh
trén cay trong Fusarium oxysporum ( NCBT 156 ) va Helminthosporium oryzae
(NCBT 165), nam gay bénh trén nguoi Candida albicans (NCBT 140)
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va Microsporum audouinni (NCBT 173). Két qua thu cho thdy chang niam tao
aflatoxin bi kim hdm hoan toan su phét trién & cac nong do 10 va 15 mg/ml cua dich
chiét, trong khi cac chiing nim khéc chi bi kim hdm & néng d6 15 mg/ml. Gia tri nong
d6 e ché téi thiéu (MIC) cua dich chiét thay doi tir 5.75 dén 8.00 mg/ml dbi véi céc
loai nam tao aflatoxin. [55]

Nam 2010, Wuthi-Udomlert va c4c c4c cong su da tién hanh thir hoat tinh cua
dich chiét va cac hop chat phan lap duoc tir ciy dbi véi cac chung nAm Trichophyton
rubrum, T. mentagrophytes, Epidermophyton floccosum, Microsporum gypseum. Két
qua thar cho thdy phan dich chiét c6 anthraquinone aglycone tir phan dich chiét
glycosidic c6 hoat tinh manh hon ca ddi véi cac chung nam thur. [56]

Nam 2020, Legaspi va cac cac cong su da tién hanh thtr hoat tinh cua déi voi
mot s6 chung ndm cia cac dich chiét khac nhau cua cay S. alata. Két qua cho thay,
dich chiét ethanol thé hién hoat tinh tét hon so véi dich chiét methanol, hexane va dich
chiét nudc. Hoat tinh khang nam tot thé hién trén mot sé chung Aspergillus spp,
Candida albicans, Cryptococcus neoformans, Epidermophyton flocossum,
Microsporum spp., Trichophyton spp, Penicillium marneffe véi gia tri MIC thay doi tir
3.5 mg/mL dén 125 mg/mL. [57]

1.3.2.2.2. Hoat tinh khang vi khuan

Nam 2001, Khan va cac cong sy da tién hanh thir hoat tinh vi khuan déi véi mot
s6 chung vi khuan gram + va gram — céc dich chiét MeOH cua cac bo phan hoa, 14, ré
va than cay Cassia alata. Két qua thir nghiém cho thay hoat tinh khang khuan tiang dan
theo d6 phan cuc cua cac phan doan petrol,dichloromethane, ethyl acetate. Phan doan
dichloromethane cua phan hoa thé hién hoat tinh manh hon ca. [58]

Niam 2003, Somchit va cac cong su da tién hanh tht hoat tinh in vitro déi voi
c4c vi khuan Staphylococcus aereus va Escherichia coli dich chiét con va dich chiét
nuéc cua phan 14 va than cay Cassia alata. Két qua thir nghiém cho thay phan dich
chiét tir 14 cay thé hién hoat tinh di voi vi khan S.aereus. [59]

Nam 2008, Adedayo va cac cong sy da tién hanh thir hoat tinh caa phan dich
chiét tong va cac phan doan tir hoa cua cdy Senna alata dbi véi 22 chang vi khuan. Két
qua thir cho thay, phan dich chiét tong c6 cac thanh phan steroid, anthraquinone

glycoside, chat dau va tannin thé hién hoat tinh véi MIC 500 pg/mL dbi véi cac chiung
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S.aureus, S.faecalis, M.luteus, B.subtilis, P.putida. Dich chiét tir mau hoa cua cay ciing
thé hién hoat tinh yéu ddi véi cac chung Escherichia coli, Proteus vulgaris, P.
aeruginosa, Serratia marcescens, P. fluoroscens. [60]

Nam 2012, Saito va cac cong sy da tién hanh thir hoat tinh caa dich chiét nuéc
cua |4 cay C. alata. Két qua thir cho thy hoat tinh khang khuan ddi véi cac chung
Pseudomonas aeruginosa, Staphylococcus epidermidis, S. aureus, Bacillus subtilis.
Phan dich chiét tir 14 kim hdm su hinh thanh mang sinh hoc & chung S. epidermis, P.
aeruginosa. [61]

Nam 2013, Ogunjobi va céc cong sy di tién hanh tht hoat tinh cua dich chiét
ethanol va dich chiét nuéc cua cdy Senna alata dbi voi cac chung vi sinh vat
Escherichia coli, Staphylococcus aureus, Salmonella typhimurium, Aspergillus niger,
Aspergillus flavus, Candida albicans. Két qua thir cho thay cac dich chiét tir cay cd
hoat tinh khang vi khuan, véi hoat tinh khang khuan manh nhét cua dich chiét nuéc
d6i voi ching S. typhimurium véi duong kinh vang kim hdm 10.1 mm. [62]

Nam 2015, Igwe cac cong su di tién hanh thir hoat tinh khang vi khuan cua dau
tir 14 caa cdy Senna alata Linn theo phuwong phap khuyéch tan trén dia. Két qua thir
cho thay hoat tinh khang khuan ddi véi cac chung S. aureus, S. faecalis, E. coli, P.
mirabilis ciia phan dau nay. [63]

Nam 2022, Shi va céc cong su da tién hanh thr hoat tinh khang vi khuan vai 11
chung khac nhau duoc phan lap tir nudc bot cuia nhitg ngudi hit thude ddi véi 2 chat
maoi 1a 2,6-dimethyl-3-hydroxy-5-methoxyanthraquinone (220) va 2,5-dimethyl-6-
hydroxy-3-methoxyanthraquinone (221). Két qua thir hoat tinh thé hién hoat tinh
khang vi khuan manh véi dudong kinh kim ham thay d6i tir 8.3 £0.29 va 35.2 +0.08
mm. [53]

Tong quan vé thanh phan héa hoc va hoat tinh sinh hoc caa cac loai trong chi
Cassia duoc thé hién trong cac tai liéu [64], [65], [66], [67]. Giup cho so sanh thanh

phan va hoat tinh sinh hoc cua cay mudng trau S. alata (C. alata).
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Hinh 1.16. Céc hop chat anthraquinone va cac dan xuat tir cdy mudng trau S.alata.
Rg o R,

R, R,

Rg 3
RS O R4

Hinh 1.17. Cac hop chét flavol tir cdy mudng trau S.alata.
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196 R=H
197 R=CH,

201 R;=OCHj; R,=H Alatains A
202 R;=H R,=OCHj Alatains B

Hinh 1.18. C4c hop chét diterpene tir cdy mudng trau S. alata.

H,CO OCH;

205 R=H 210
206 R=OCOCH;

Hinh 1.19. Céc hop chat sterol va terpene tir cdy muong trau S. alata.

208 209

194
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Hinh 1.20. C4c hop chat indol alkaloid va chrome tir cdy mudng trau S. alata.
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1.4. Phwong phap bé mit dap wng

Phuong phap bé mat dap ung (Response surface methodology) hay con goi la
quy hoach thuc nghiém 1a tong hop cac k§y thuat toan hoc va théng ké dé xay dung mod
hinh thuc nghiém. Bang cach thiét ké mot cach can than, c6 hé thong céc thi nghiém,
gitip cho danh gi4 két qua dau ra (ham muc tiéu) thdng qua anh huong caa cac thong
s6 dau vao (yéu té cdng nghé caa qua trinh). Md hinh thi nghiém duoc danh gia thong

qua Vviéc phan tich phuwong sai ANOVA dua trén cac két qua thuc nghiém thu duoc.
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Cubi cung, tir dit liéu dugc phan tich, s& tim duoc phuong trinh hoi quy tong quét thé
hién méi lién hé twong quan gitta ham dau ra va cac bién dau vao. Tiép do, tién toi
viéc t6i vu hoa ham muc tiéu, xac dinh diéu kién téi wu thong qua cong cu toan hoc.

Viéc &p dung phuong phap bé mat dap tng (RSM) dé téi wu hoa quy trinh cong
nghé gilp giam dang ké s thi nghiém can thiét, ham luong thdng tin nhiéu hon rd rét
nho danh gia duoc sai s6 cua qué trinh thuc nghiém theo cac tiéu chuan thong ké, danh
gia duoc vai tro qua lai gitta cac yéu té cong nghé dau vao va anh hudng cua ching
dén ham muc tiéu, cho phép xem xét anh hudng cua cac yéu té véi muac do tin cy can
thiét. Mot s6 ké hoach thuc nghiém dwoc ap dung cho phuong phap bé mit dap tng
nhu:

+ K¢é hoach truc giao bac 2 ciaa Box-Willson

+ K¢é hoach tdm xoay bac 2 cua Box — Hunter

+ K& hoach bac 2 cua Box-Behnken

Trong nghién cau nay, chdng tdi sir dung phan mém Moddle 5.0 dé xay dung
mo hinh va téi wu hoa cac thong sb cdng nghé qué trinh.

Tbi uu hoa 1a qua trinh tim kiém diéu kién t6t nhat (diéu kién ti uu) caa ham sé
duoc nghién ctru, hay ndi cach khac chinh la bai toan tim cyc tri cia ham muc tiéu véi
cac bién 1a cac thong sé cong nghé caa qua trinh.

Mot s6 nghién ctru di ap dung phuong phap RSM trén thé gigi nhu:

Geng-Liang Yang va cac cong sy nam 2011 d3 sir dung phuong phap bé mat
dap ung dé toi uu hoéa qua trinh chiét anthraquinone c6 két hop véi siéu am cua 5
anthraquinone tir cdy Rheum palmatum L. Céc théng s6 t6i wu cua qué trinh 1a dung
moi sir dung methanol 84%, thoi gian chiét 1a 33 phdt, nhiét d6 chiét 1a 67°C. [68] .

Jolius Gimbun va c4c cong su nam 2021 di sir dung phuong phap RSM dé tdi
vu hoa qua trinh chiét cd két hop vai vi song tir cay Senna alata (L.) Roxb [69]. Cac
thong s6 toi uu cta qué trinh 1a dung mdi sir dung ethanol 90.5%, ning lwong Vi
songl18.6W/mL. Han muc tiéu thu dugc han luong flavonoid (kaempferol-3-O-
gentiobioside (4.27mg/g), kaempferol (8.54mg/g) va anthraquinone (aloe emodin)
(0.86 mg/g).

O Viét Nam nam 2019, nhom tac gia Lé Xuan Duy va cac cong su di sir dung

phuong phap RSM tbi wu héa qué trinh chiét phenolic tong sé va flavonid tong sé cua
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cay tdo meo co sir dung chiét vi song. Diéu kién téi wu thuc hién qua trinh 1a thoi gian
chiét 50 phit, nong do ethanol 1a 65%, cdng suat siéu &m: 440 W va pH =5.4. Két qua
ham luong phenolic tong, flavonoid tong, hiéu suit thu dugc twong Gng la 33.57 +
0.12 (mg GAE/qg), 25.01 £ 0.11 (mg QE/g), 33.44 £ 0.14 (%). [70]

1.5. Thuéc bao vé thwc vat ngudn géc thao mac

Trén thé gigi, cung véi su phét trién cua nganh ndng nghiép, tinh hinh sau,
bénh pha hoai mua mang va cac con trung gay bénh cho nguoi, gia sic ngay cang tro
Ién tram trong, gay ton that 16n vé nguoi va vat chat. Nhiing tac nhan gay bénh cho
cay trong do vi sinh vat gay bénh gdm: nim, virut, vi khuan, déng vat nguyén sinh va
au trung. Trong d6, trung binh ¢ 36,5% ning suat mua mang bi mat gém cé 14% do
dich bénh gay ra, 10.2% do c6n trung pha hoai va 12.2% do co dai lan 4t. Hang nim
tong lugng mat mua trén thé giéi do dich bénh cay trong gay ra chiém 220 triéu do la
[71]. St dung cac hda chit phong trir dich hai nham han ché cac tn that trén 12 bién
phap khong thé thiéu, dic biét vao nhiing thoi diém dich hai xay ra. Nhu cau céc thudc
BVTV trén thé gioi hang nam khong ngimg ting 1én.

Cung Véi viée gia ting st dung cac hda chat BVTV, nguy co 6 nhiém moi
truong, nguy co nhon thude caa dich hai va anh huéng téi sic khoe con ngudi ciing
tang theo. Khi 6 nhidém méi truong va tac hai toi sac khoe con ngudi do thusc BVTV
hda hoc gay ra tré 1én tram trong, cac san pham BVTV sinh hoc (biopesticide), trong
d6 cac thudc BVTV ngudn goc thao moc (botanical pesticide) duoc cho la giai phap dé
thay thé dan viéc sir dung thuéc BVTV héa hoc trong ndng nghiép [72], [73], [74].

Uu diém cua cac thudéc BVTV sinh hoc 1a it doc ddi véi ngudi va dong vat
méu ndng, c6 kha ning phan hay sinh hoc, it dé lai du lugng trong néng san va moi
truong, it gy hién tuong nhon thude nén duoc ding nhiéu trong linh vuc tréng rau
qua, bao quan néng san va sat tring gia dung, dic biét trong qui trinh san xuét rau qua
sach [75], [76].

Thudc trir sau sinh hoc (biopesticide) theo dinh nghia caa EPA (cuc bao vé
moi trudng My -Environmental Protection Agency) hién nay bao gom cac hop chét tu
nhién c6 kha niang kiém soat dich hai va céc vi sinh vat st dung kiém soét dich hai va

cay trong bién do6i gene (san sinh céc hoat chat trir dich bénh) [77].
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/ Thudc BVTV sinh hoc

Biopesticides

\

Sinh vat song
Living organisms

Cay trong bién ddi gene

Hop chit tu nhién i ‘ ¢
Genetically modified plants

Naturally occurring substances
Vi sinh vat déi khéng
Antagonistic microorganisms

Cac loai thién dich ty nhién

\ Natural enemies and nematodes /

Hinh 1.21. Phan loai caa thubc BVTV sinh hoc

Cac hop chat ty nhién c6 thé dugc san sinh tir vi sinh vat va thuc vat, co tac

dung xua dudi, din dy, diéu hoa sinh truéng cua thyc vat va con tring
(semiochemicals, pheromones, alleochemicals), cac hoat chat nay c6 cac tinh chat sinh
hoa anh huéng téi sinh Iy ciia con trang nhu qua trinh 16t xac, dan du con triing toi
biy, hoic anh huong t6i sinh trudng cua sinh vat gay bénh. Ching c6 kha niang kiém
soat dich bénh ma khong théng qua co ché gdy doc nhu cac hoat chat trong thudc trir
sau truyén thong. Nhu vay, cac hoat chat tu nhién st dung trong BVTV truyén thong
nhu  pyresthin, abamectin, spinosad c¢6 co ché tac dung gay doc 1én than kinh con
tring nhu da biét va s dung tir 1au, khong diang ky vao chung loai biopesticide theo
nhu EPA. Mot s6 hoat chat ngudn gdc ty nhién duoc biét co tac dung doc than kinh
duge dang ky vao chung loai thudc trir sdu hoa hoc (chemical pesticides). Thudc
BVTV ngudn gdc thao moc dugc bao ché tir cac dich chiét hoic don hoat chat chiét ra
tir nguoén thyc vat, ndi chung déu duoc hiéu c6 ngudn géc sinh hoc, it gay tac dong stc
khoe con ngudi va than thién méi truong. Cac thude BVTV ngudn goc thao moc thude
vao Nhom thuéc BVTV chtra cac hoat chat trong tu nhién, 1a mét trong 3 nhém chinh
cau thanh cua thuéc BVTV sinh hoc (hinh 1.15). Ngoai ra BVTV ngudn gdc thao moc
con c6 mdt phan thudc vao chung loai thudc BVTV hda hoc nhu da dé cap ¢ trén. Yéu
cau bao vé sirc khoe con ngudi va giam 6 nhiém ciia mdi truong ngay cang tré 1én cap
thiét, cac thuéc BVTV hoda hoc dugc han ché sir dung va dan dan thay vao dé 1a cac
thuéc BVTV sinh hoc. Céc thé hé thuéc BV TV ngudn gdc thao moc méi va dic hiéu
ngay cang dugc uu tién st dung trong ndng nghiép.

Tuy nhién, cing véi viéc gia ting str dung cac héa chat BVTV, nguy co 6
nhiém mai trudng, anh hudéng toi sac khoe con ngudi ciing ting theo.. Theo FAO,

trong ky 2006 - 2010, xu huéng st dung thudc BVTV hoa hoc cua thé gisi da dan
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giam xuéng, cu thé da giam tir 1480,6 nghin tan nim 2006 xuéng mac 678,1 nghin
tan nim 2010; trung binh mdi nim giam 17,1%/ndm. Trong nhing nam tro lai day, xu
huéng st dung thuéc BVTV ngudn gbc hoda hoc trén thé giéi da giam xudng rd rét
trong khi ty 1& st dung thuéc BVTV ngudn géc sinh hoc gia ting. Chau My c6 xu
huéng giam manh nhu cau st dung mit hang nay hon hin so véi cac chau luc khac
[72], [73], [74].

Thi trudng thudc trir sau sinh hoc trén thé gisi dugc dinh gia 4,87 ty USD vao
nim 2021 va du kién s& ting truang voi toe do 1a 15,37% trong giai doan 2022 — 2030.
[78]

Biopesticides Market Size, By Region, 2018 - 2030
(UsD Billion)

487 = - -
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® North America Europe W Asia Pacific  ® Latin America  mMiddle East & Africa

Source: Polaris Market Research Analysis

Hinh 1.22. Thi truong thudc sau sinh hoc trén thé gidi.
Bang 1.1. Co ciu céc loai thuéc BVTV trén thé gioi va Viét Nam
Don vi - 1.000 USD

Nim 2008 Niam 2009 Nim 2010

TG VN TG VN TG VN
Thudc bao vé thuc vat 46.7 389 43.00 410 4500 500
Nhom thudc nguon géc héa 459 368 41.40  40.18 4333 489
Nhom thudc gbe sinh hoc 762 2 1.600 8.2 1.665 11
Ty Ié thudc sinh hoc/hda hoc 166 054 3% 204  384% 225

Nzm 2012 kim ngach nhap khau thudc trir shu va nguyén liéu cua Viét Nam
dat khoang 704 trigu USD, tang 10% so v6i nam 2011. Trudc do tang trung binh 25%
mdi nim. Co cau ty 1¢ cac loai thubc BV TV nhap vao Viét Nam ciing phan anh rd nhu
cau sir dung cac thudc BVTV trir ndm (28.1%), trir sau (25.7%) va diét co (13.4)
chiém mot ty trong Ion trong tong sé thudc BVTYV st dung (hinh 1.16) Néu tinh chung

ca thudc trir sdu va con trang, ty 1é cac thudc BVTV dang nay tang 1én toi 47.3% [73].
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28.10% ® Thudc diét nAm
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13.40%

® Thudc trir con tring
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21.60%
60% 25.70% ® Céc loai khac

Hinh 1.23. Ty Ié c4c loai thubc BVTV nhap vao Viét Nam nam 2012
Niam 2021, nhém tac gia Bao Huy Toan va cac cong su da tong hop nhitng wu
diém, nhugce diém cua thudc trir sau sinh hoc tng dung trong néng nghiép tai Viét

Nam, xu huéng nghién ctru phat trién, co hoi va nhitng thach thirc dat ra. [79]

M Visinhvat M Thao moc-chitosan ™ Dang nano hda M Khac

Pyrethrin | R = CHy
Pyrethrin Il R = COOCHy

Vi sinh vat Thao mdc Vit liéu nano

Hinh 1.24. Ty Ié s6 nghién ciru (dé tai/nhiém vy nghién ctu khoa hoc) vé thudc BVTV
& Viét Nam tur 2009-2019

Tai Viét Nam, tir nim 2009-2019 s6 lwong nghién ctru tng dung cac thude
BVTV sinh hoc da ting dang ké. Trong d6 c6 khoang 58% la cac nghién ciru vé vi
sinh vat d6i khang (Bacillus subtilis, Bacillus thuringiensis, Trichoderma sp.), 18% la
cac nghién ciru thudec BVTV ngudn gbc thao moc va chitosan, 15% tng dung cong

nghé méi dé tao dang nano cho cac thuéc BVTV. [80]
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’ CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1 Poi twgng nghién ciru
2.1.1. Cdy dgai hoang - R. tanguticum

Ré& dai hoang duoc thu mua tai cho cay thudc Ninh Hiép duoc giam dinh boi
Th.S Nghiém Buc Trong-Boé mén Thuc Vat hoc-Dai Hoc Duoc Ha Noi.RE dai hoang
sau khi dwoc thu gom, hong khd & noi thoang mat, phoi khé dudi &nh ning mit troi va
sdy t6i khi c6 d6 4m tir 5-10%. Tién hanh nghién nhé hat véi kich thuée 0,2-1em trudc
khi tién hanh ngam chiét.
2.1.2. Cay lwéi bo — R. trisetifer

Mau cay ludi bo kho, cung cip va giam dinh boi Vién duogc liéu sé6 3 Quang
Trung, Trang Tién, Hoan Kiém, Ha Noi, vao thang 5/2015.
TS. Tran Thé Béch, Vién Sinh thai va Tai Nguyén Sinh vat- Vién HLKH&CN Viét

Nam

2.1.3. Cay muéng trau — S. alata

L4 cay muéng trau duge thu héi tai 2 dia diém, trén dia ban xa Quang Thinh,
huyén Lang Giang, tinh Bic Giang tir thang 10-11/2015 va vao thang 8 nim 2016 tai
Trung tdm nghién ctu tréng va ché bién cay thuéc Ha Noi & Ngoc Hoi, Thanh Tri, Ha
No6i. Nguyén li¢u dugc xac dinh tén khoa hoc bdi ThS. Nguyén Anh DPuc, Dai hoc
Qubc gia Ha N¢i va ThS. Pham Héng Minh,Vién Dugc Liéu.

Mau tiéu ban ré cy dai hoang MAu tiéu ban 14 cay ludi bd  Mau tiéu ban 14 cdy muong trau
Hinh 2.1. Mau tiéu ban cua cay dai hoang - R. tanguticum, cay ludi bo — R. trisetifer,

cay muong trau — S. alata
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2.2. Phwong phap nghién ctu
2.2.1. Phuwong phdp xir 1y, chiét xudt va phan lgp cac thanh phan hoa hec

Xt ly nguyén liéu: Nguyén liéu thu mua dugc phan loai, ria sach, phoi kho.
Sau do duogc xay nho. Bot nguyén liéu thu duoc cho bao quan trong ta hat chan khéng.

Chiét xuat nguyén liéu: Nguyén liéu xay duoc ngadm chiét véi dung moi la
methanol 3 1an trong 24h. Dich chiét sau d6 c¢6 quay dudi dung méi dé thu cao tong.

Sic ky 16p mong

Sic ky 16p mong dugc thuc hién trén ban mong trang san DC-Alufolien 60
F254 (Merck 1.05715). Phét hién chit bang dén tir ngoai ¢ 2 budc song 254 nm va 365
nm. St dung thudc thir dé hién mau nhu dung dich H,SO, 5% dung dich vanilin/
H,SO, (1%), Ce(SOy),.

Sac ky cot

Sic ky cot duoc tién hanh véi chat hap phu 1a silica gel pha thuong. Silica gel
pha thuong c6 c& hat 0,04 — 0,063 mm (240 — 430 mesh). Sephadex LH-20 (Merck).
2.2.2. Phwong phdp xdc dinh tinh chdt hoa Iy va cdu tric hoa hec

Pho khéi lugng (MS)

Pho khéi lugng phun mu dién tir ESI-MS duoc do trén may Agilent 1100 LC-
MSD Trap, phd khéi lugng phan giai cao HR-ESI-MS duoc do trén may FT-ICR-
Mass, Vién Hoa hoc - Vién Han 1dam Khoa hoc va Céng nghé Viét Nam.

Phé cong hudng tir hat nhan (NMR)

Ph6 cong huong tir hat nhan dugce do trén may: Bruker AM500 FT-NMR cua
Vién Héda hoc, Vién Han I[am Khoa hoc va Céng nghé Viét Nam.

2.2.3. Phwong phdp danh gia hoat tinh sinh hoc

2.2.3.1. Phuong phdp déanh gid hoat tinh khang nam hgi cay trong.

2.2.3.1.a. Phuong phap danh gia hoat tinh in vivo khang nim hai cay trong trong nha
luai.

Céc dich chiét duoc tién hanh thir nghiém hoat tinh sinh hoc khang 7 loai nam:
Magnaporthe grisea gay bénh dao 6n trén Ida (Rice blast- RCB), Rhizoctonia solani
gay bénh dom van trén lda (Rice sheath blight- RSB), Botrytis cinerea gay bénh thdi
xam trén ca chua (Tomato grey mould- TGM), Phytophthora infestans gay bénh méc

swong trén ca chua (Tomato late blight —TLB), Puccinia recondita gay bénh gi sét trén
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Ia mi (wheat leaf rust-WLR), Blumeria graminis f.sp. hordei gay bénh héo vang trén
lta va khoai tay (barlery powdery mildew —BPM), Colletotrichum cocodes gay bénh
than thu trén 6t (red pepper anthracnose-PAN).. Cac loai nam nay duoc giit giéng tai
phong thi nghiém cua GS. Choi ¢ Trung tdm nghién ctru Eco-friendly New Material,
Vién Hda hoc Cong nghiép Han Québc (KRICT).

Phuong phap thir nghiém hoat tinh cua céc cao chiét & quy md in vivo trén céac
d6i twong gay bénh cay trong duogc tién hanh dua theo nghién ctru trude do cua cac
nhom tac gia: Jin-Cheol Kim va cong su [81]; Young-Mi Kim va cong su [82].

Sau khi dd phan 1ap duoc chét sach (dbi véi thir nghiém trong nghién ciru nay l1a
cao chiét, chat), ching tdi khao sat va lra chon ddi twong cay trong thich hop dé tién
hanh thir nghiém hoat tinh in vivo. Bdi twong cay trong sau khi xac dinh dung tén thuc
vat duoc trong trong cac chau nhya (duong kinh 4,5 cm) ¢ nha kinh dugc duy tri nhiét
d6 25°C (+5°C) trong vong 4 tuan. O giai doan 4 thich hop, chau cay trong dwoc phun
déu hon hop Tween 20 (250 pg/ml) c6 chira cac phan doan chiét hoac cac chat can thir
hoat tinh. Cay d6i chimg sau khi dugc phun dung dich Tween 20 chira 10% acetone thi
tiép tuc duoc xir ly véi mot dbi chimg dwong thich hop (khoang 10-50 pg/ml). Sau 24
gio, cac cdy con dd qua xir Iy dwoc cdy bao tu (5 x 10° spores/ml) cua chiung ndm da
chon. Sau khi u trong 2 ngay ¢ 25°C (+2°C), cac cay bi nhiém bénh duogc giir trong
budng tang truong trong 2 ngay ¢ nhiét do trén véi 8 gio anh sang mat troi mdi ngay.
Mtc d6 nghiém trong cua bénh duoc danh gia 4 ngay sau khi cdy chung nim. Céc
chau dugc bd tri thanh mot khdi hoan toan ngau nhién véi ba lan 1ap lai cho mdi chung
nim. Thtr nghiém duoc tién hanh hai lan trong phong ting truong va sau lan uéc
lugng cho mdi cay duoc xur ly bang hoat chat/cao chiét va duoc chuyén thanh ty 1é
phan tram kiém soat nim dé so sanh vai cay d6i ching.

Pé danh gia kha ning khang ndm cua cac cao chiét, ching t6i dua vao ty 18
kiém soat bénh dugc xac dinh theo phuong trinh sau:

% Kiém soat bénh = 100 [(A - B) / A],
Trong d6, A 1a dién tich nhiém tring (%) trén 14 hodc vo cua ciy duoc xir Iy voi

Tween 20. B 1a dién tich nhiém tring (%) trén 14 hodc vo ctia cdy duoc xtr 1y v6i hoat cht.
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2.2.3.1.b. Phuwong phéap danh gia hoat tinh in vitro khang nim hai cay trong trong
phong thi nghiém.

e Tha hoat tinh in vitro khang niam Botrytis cineria, Colletotrichum
gloesporioides, Phytophthora infestans, Rhzoctonia solani gay bénh cay trong trong
phong thi nghiém cua cac anthraquinon tir cu dai hoang (R. tanguticum).

Céc chat tach dugce gdm chrysophanol, emodin va physcion dugc tron voi moi
truong thach theo ndng d6 tinh toan va d6 trén mdi dia peptri. Nim duoc cdy tai tim
dia va vong ban kinh khuan lac duoc do sau 5 ngay. Hi¢u luc (d0 hiru hi¢u) do so sanh
v6i vong ban kinh khuan lac trén dia ddi ching. Céac chit duoc test voi B.cineria,
C.gloesporioides, P.infestans, R.solani, gy bénh cay trong trong phong thi nghiém
cua cac anthraquinon tir cu dai hoang (R. tanguticum) trén méi truong PDA va V8-
Juice cho P.infestans da khir tring dé nguodi 50°C. Mdi cong thuc tién hanh nhéc lai 5
lan.

Chi tiéu theo doi:

-Su phat trién cta tan nAm sau 1,3,5 va 7 ngay. Tinh hi¢u lyc cua ting loai ché
pham.

-Tién hanh do dudng kinh tan nam sau 1,3,5,7 ngdy. Tinh hiéu qua ché pham
theo cong thirc Abottle

-Xac dinh d6 hitu hiéu cua thudc hoa hoc trong phong thi nghiém theo cong

thuc Abotle:

DHH(%) =

X 100%

PHH (%): 6 hitu hiéu cta thude

C: Muc d bénh cua cac cong thirc ddi ching sau xtr 1y

T: Mtric 46 bénh & cac cong thirc thi nghiém sau xur 1y

Cong thirc thi nghiém: Pdi véi 4 ndm B.cineria, C.gloesporioides, P.infestans,
R.solani déu dugc kiém tra tai cac ndng d6 tir 100-300 ppm v&i cac ndng do sau:

+Chrysophanol: 100 ppm, 200 ppm.

+Emodin: 200 ppm, 300 ppm

+Physcion: 100 ppm, 200 ppm

+ Pdi chimg: Khong tron chat vao méi truong
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e Thu hoat tinh in vitro khang nim M. oryzae, Phytophthora sp. SK5 (duoc phan
1ap tir r& bi nhiém bénh clia cay sam Panax vietnamensis Ha et Crushv.) va P. capsici TVH
(dwoc phan 14p tir 14 bj nhiém bénh cta cay ho tiéu Piper nigrum) theo phuong phap
poisoned-food technique trong phong thi nghiém cua cac anthraquinone va cac can chiét
tir 14 cay mudng trau (S. alata).

Dich chiét va cac chét phan lap duoc hoa trong DMSO, sau thém viao méi trudng
PDA d3 duoc hap va thanh tring dén ndng d6 DMSO 2% trong dia Petri 4-cm. Dia duoc dé
lanh & nhién d6 phong. Cac chat phan lap xir Iy & khoang nong d6 37.5— 600 pg/mL ngoai
trir hop chit 8 ma ndng do dugc danh gia tir 25 - 200 pg/mL. Pia Petri dugc G véi ndm &
tAm va tiép tuc dugc phat trién ¢ 25-28°C trong 2-7 ngay. Pia Petri duoc xir 1y véi DMSO
2% dung 14 d6i chimg 4m. Thir hoat tinh khang nim dugc thuc hién 2 1an véi 2 dia lap lai,
duodng kinh phat trién cia ndm duoc ghi va hiéu qua kiém soat bénh cia thi nghiém duoc
tinh dyua theo cong thirc Abolte

% Kiém soét bénh = 100 [(Dc — Dt)/(Dc — 4)]

Dc:duong kinh tan ndm trén dia petri doi chung;

4: duong kinh khoanh agar-ném, mm;

Dt:dwong kinh tan nam trén dia petri tron mau thi nghiém, mm

Gia tr1 1Cq va gia tri ICsq (cac néng do trc ché sy tdng truong 90% va 50%)
dugc tinh toan theo phan mén WINPEPI version 11.65 dua trén phén tich Probit.

Céc thi nghiém duoc thuc hién tai phong thi nghiém, Bo mén Mién Dich thuc
vat-Vién Bao vé thuc vat.
2.2.3.2. Phuong phdp danh gia hoat tinh khang vi khuan hai cay tréng.
2.2.3.2.a. Phuong phap danh gia hoat tinh in vivo khang vi khuan hai cay trong trong
phong nha kinh.

Thir hoat tinh in vivo cua can n-hexane tir cy R. chinensis dugc thuc hién trong
diéu kién nha kinh bang cach su dung cay gidng ca chua bén tuan tudi (Lycopesium
esculentum) chung Tre Viét & giai doan 5-7 14, duoc trong trén dat vo tring Vinatap va
cay vi khuan gay bénh R. solanacearum. Chung vi khuan dwoc nudi ciy trén moi
truong TSAtrong hai ngay ¢ 28+2 °C, rdi hoa trong nudc cit vo trung va didu chinh
dén khoang 10° CFU/mL. Can n-hexane tir cay R. chinensis (1,5 g) duoc hoa tan vao

300 mL nuéc chira metanol (2%) va Tween 80 (250 mg/mL) dé thu duoc dung dich xir
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ly & nong d6 5000 mg/mL. Mot phan dung dich (100 mL) duoc pha lodng 2 lan voéi
100 mL nuée dé c6 dung dich nong do 2500 mg/mL. Hai dung dich nay dwgc bon vao
dat voi ty 18 20 mL cho mdi chau. Cay vi sinh vat vao dat dugc thuc hién bang cach
thAm w6t 10 mL dung dich vi sinh véi ndng d6 10° CFU/mL), than ré cay duoc gay
thuong bang kim truge khi trong vao dat da cay khuan. Cay con duogc cdy bing nudc
vo tring duoc dung lam dbi ching am. Probicol 200WP (bismerthiazol 190 g/kg +
kasugamycin 10 g/kg; Nong Phat Co. Ltd.) véi ty 1& pha lodng 500 lan dwoc si dung
lam d4i chiung duong . Cay giéng duoc gitt & budng khi hau trong 30 ngay & nhiét do
27 ° C, 46 am twong ddi 85%. Chin cay ca chua dugc sir dung cho mdi thi nghiém. Thi
nghiém duoc thuc hién theo kiéu hoan toan ngau nhién va lap lai 2 lan.
Chi s6 bénh (DI) dugc tinh qua 7 ngay va 14 ngay theo cong thirc caa Winstead and
Kelman, 1952

DI= > (njx vj):(V x N)]x100
n; s6 cay c6 muac do bénh tuong tng, v; cap do bénh. V: cap do bénh cao nhat (4), N:
tong sé cay quan sat. Cap d6 bénh dugc danh gia theo thang danh gia gdbm cac cap
bénh nhu sau: cap 1- ¢6 1 14 héo, cap 2- c6 2-3 |4 héo, cap 3-tat ca cac la cua cay bi
héo ngoai trir 2-3 14 trén, cip 4-co tat ca cac 14 cay bi héo.
Kiém soét bénh (% )= 100x(DI cua d6i chiang -DI xu ly )/DI cua dbi chung.
2.2.3.2.b. Phuong phap danh gia hoat tinh in vitro khang vi khuan hai cay tréng trong
phong thi nghiém.

Thir nghiém khéang vi khuan in vitro cia céc hop chat phan 1ap tir nguyén liéu va
cao chiét duoc thuc hién trén 96 giéng bang phuong phap pha lodng ndng do trén céc
chang vi khuan: Acidovorax avenae subsp. cattlyae (Aac) giy ra bénh nhiém khuan,
Agrobacterium tumefaciens gay ra bénh sui canh, Burkholderia glumae gay ra bénh
théi ré IGa; Clavibacter michiganensis subsp. michiganensis gay ra bénh vang héo va
loét trén ca chua; Pectobacterium carotovora subsp. carotovora va Pectobacterium
chrysanthemi gay ra bénh théi rita trén r&; Pseudomonas syringae pv. lachrymans va
Pseudomonas syringae pv. actinidiae KW11 (Psa) gay ra bénh dom 14 trén dua chudt,
Xanthomonas arboricola pv.pruni (Xap) giy ra bénh ddém 14 trén cay tiéu va R.
solanacearum gay ra bénh héo rii vi khuan trén ca chua. Cac cao chiét duoc thir

nghiém trén chang vi khuan (Aac) giy ra bénh nhiém khuan. Chung vi khuan
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R.solanacearum duoc u trong moi truong TSB (Tryptone Soya Broth), con cic chung
nim khac dwgc u trong méi truong NB (Nutrient Broth). Tat ca céc ching duoc
trong 48 h ¢ nhiét do 30°C, ngoai trir chung vi khuan X.arboricolapruni va
P.syringaepv. dugc U & nhiét d6 25°C. Cac hop chat duoc hoa tan trong MeOH va
duoc pha lodng 100 1an véi méi trudng ting trudng thich hop cho méi chung va thir
nghiém & ndng d6 dao dong tir 0,39 dén 100 pg/ mL. Mdi ching c6 chira 2x10° t& bao/
uL da duoc thém vao céc giéng cd chira 50 pL cuia mdi hop chat. Cac chat duoc tién
hanh pha lodng theo tht ty trong méi trudng ting trudng thich hop dé dat duogc thé
tich 100 uL cta mdi giéng. Di ching duong dugc sir dung 1a streptomycin sulfate c6
nong do tir 0,039 dén 10 pg/ mL. Pdi chimg am 13 1% MeOH. Cac dia dugc ciy G ¢
30°C va 25 °C trong 48h sau khi tién hanh lic dugc thuc hién trong may lic & téc do
300 vong/phut trong 20 phat. Mat do quang hoc (OD) ciia mdi giéng sau 24h khi
dugc do bang mot dau doc microplate & 600 nm. Sy &c ché ting trudng duoc tinh bang

cong thic sau:

L x D,
% rc chée = OT X 100%
b

Trong d6 OD, 1a mat d¢ quang hoc ctua chét sau khi xir Iy

ODy, 12 mat quang hoc cta chat d6i chimg am sau khi xtr Iy
Gia tri ICqq va gia tri ICsy (cac ndng do trc ché su tang truong 90% va 50%) dugc tinh
toan theo phan mén WINPEPI version 11.65 dua trén phan tich Probit. [83]
2.2.4. Phwong phdp quy hoach thuc nghiém va téi wu héa quy trinh céng nghé

Phuong phép quy hoach hoa thyc nghiém, gdm cac budc sau:

Lap bang quy hoach hda thuc nghiém

Lam thi nghiém theo bang quy hoach

l

Xay dyng ham muc tiéu

Dwa vao ham muc tiéu tim diéu kién tbi uu

Hinh 2.2. Quy trinh quy hoach hoa thyc nghiém
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Trong nghién ctu nay da sit dung phuong phap quy hoach hoa thuc nghi¢ém bac hai
tam Box-Behnken, khao sat voi 3 yéu td anh hudng: thoi gian chiét (time, h), ty 16
dung méi/ nguyén liéu (ratio) va nhiét d6 chiét (temp, °C).
- Xay dung bang quy hoach hoa thuc nghiém.
- Str dung két qua thuc nghiém thu duogc tir viée lam thi nghiém theo bang quy hoach
xay dung ham muc tiéu.
Y(9) =f(X1, X2, Xa)
- Tim diéu kién cuc tri dé ham lugng cao chiét, luong cao chiét tr nguyén licu chiét
dugc t0i wu: Yinax (9) = f (X10pts X20pts X30pt)
Trong d6:Y: hidu suat chiét (%)
X1opr-: thoi gian chiét (h)
X20pt-: ty 1€ dung moi /nguyén liéu (ml /g)
X3opr-: nhiét @ chiét  (°C)
Ké& hoach hoa bac hai Box-Behnken can sb thi nghi¢ém dugc xac dinh béng cong
thirc:
N =2°.C% +n,
Trong d6: N: Sb thi nghiém
No: sO thi nghiém tai tam
k: s6 yéu tb cong nghé
- Xac dinh cac hé s trong phuong trinh hdi quy (ham muc tiéu)
- Danh gia tinh c6 nghia ctua cac hé s6 trong ham muc ti€u tim dugc dua vao
tiéu chuan Student
o
t, = S_b ; 16> thang(P, T2)
Trong do: tyng (P, f2) ti€u chuan Student tra bang & murc c6 nghia p va bac ty do f, (f, =
No-1)
Panh gia sy pht hop ciia ham muc tiéu (hiéu suét thu cao chiét methanol) dya vao
tiéu chuan Fisher khi d6 loai bo cac hé sb khong c6 nghia, chi gilr lai cac hé 6 ¢o

nghia trong ham muc tiéu
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Trong dé: F (p, f,, f1): tiéu chudn Fisher tra bang & mirc c¢6 nghia p véi bac tu do f, va

f1(f, = ny-1; f;= N-a)

a: s6 hé sb co nghia con lai trong ham muc tiéu

Si. ; phuong sai du

$%: phuong sai lap

Ham muc ti€u thu duogc c6 dang nhu sau: Phuong trinh bién ma:
Y= bo + biXq + bpXp + baXa + bioXaXo + D1sXiXs + DagXoXa + biaXPy + DypXPy + baaX’s
M6 hinh dugc danh gia 1a tuong thich dya trén cac co sé cac gia tri F, R2, Q2 va

lack of fi
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CHUONG 3.THU'C NGHIEM
3.1. Phan lap céc chat tir cay dai hoang — R. tanguticum.

3.1.1. Ngam chiét va l1am giau cao chiét dé phan Idp cac hoat chat c6 trong cao chiét
tir cdy dgi hoang — R. tanguticum.

3 kg ré dai hoang (46 4m 8%) sau khi thu mua, dugc phoi kho, nghién nho va duoc
ngam chiét v&i 7200 mL dung mdi methanol, ¢ nhiét do 65°C trong 8h. Sau do, tién
hanh loc tach ba chiét voi dich chiét. B nguyén liéu duoc giit nguyén va tién hanh
ngam chiét 2 lan tiép theo v4i dung méi methanol trong ciing diéu kién. Tong thoi gian
3 lan chiét kéo dai 24h. Dich chiét 3 lan duoc gop lai, ¢6 quay dudi dung mdi
methanol thu dugc 811 g cao chiét tong methanol.

Hoa tan 811 g can chiét tong methanol vao trong 4 L nuéc. Nhan thay, mot phan
cin chiét tong methanol tan hoan toan vao trong nudc. Tién hanh tach cin taa khong
tan trong nudc Voi dich tan trong nudc.

Phan dich tan trong nudc (4 L) duoc d6 vao trong phéu chiét 10 L. Sau d6, cho
thém 4L dichloromethane vao phéu chiét va tién hanh lic déu. Sau mot thoi gian
ngung lac, hon hop chia thanh 2 16p: 16p trén la cac hop chat trong nudc, 16p dudi la
cac hop chét trong dung madi dichloromethane. Tién hanh tach riéng 2 16p thu duoc
phan doan dichloromethane va phin doan nuéc. Phan doan nuéce dugc gitr lai va tién
hanh chiét phan bb véi dung méi dichloromethane thém 2 lan tiép theo. Phan doan
dichloromethane duoc gop lai, cd quay thu duoc cao chiét dichloromethane (C1°).
Phan doan nudc dugc axit hda voi HC1 9N dé tao ra dung dich c6 chira 0,5% HCI. Sau
d6, tién hanh chiét phan b véi dung méi ethyl acetate. Qué trinh chiét duogc thuc hién
nhu sau: Cho 4 L ethyl acetate vao phéu chiét va tién hanh lic déu. Sau mot thoi gian,
hdn hop chia thanh 2 16p. Lép trén 14 cac hop chét trong dung mdi ethyl acetate, 16p
dudi la cac hop chat trong nudc. Tach riéng 2 16p, phan 16p nude dugc chiét phan b
Vi ethyl acetate thém 2 lan nita. Phan doan ethyl acetate dugc gop lai, rira axit va co
quay, dudi dung méi thu dugc cao chiét ethyl acetate (C2). Phan doan nudc duoc co
quay lai thu duoc cao chiét nuéc. Qua trinh axit hda phan nuéc nham lay duoc phan
anthraquinone chuyén tir dang mudi sang dang tu do hozic phan anthraquinone ¢ dang
glucoside va chiét phan bd véi dung méi ethyl acetate dé thu dugc anthraquinone dang

glucoside.
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Phan can taa khong tan trong nudc (m= 165,7 g) duoc siy khd, hoa tan trong 2 L
dichloromethane. Sau mét thoi gian nhan thiy mét phan cin tua tan trong
dichloromethane. Loc bo cin rin va thu 16p dichloromethane (3 1an) duoc gop lai, co
quay thu dugc cao chiét dichloromethane(C 1°°) va gop véi C1° tao ra cin
dichloromethane (C1). Muc dich cua qua trinh 12 néu con anthraquinone & dang tu do
s& nam trong dung méi dichloromethane.

Can dichloromethane (C1) sau khi dugc gop lai va cin ethyl acetate (C2) duoc tién

hanh tach ra cac hop chat ¢ chia khung anthraquinone bang phuong phép sac ki.
3.1.2. Phan ldp cac chat tir cdy dai hoang — R. tanguticum
3.1.2.1. Phan ldp cac chat tir can dichloromethane cia cdy dai hoang — R.
tanguticum.
Tién hanh lay 20 g cin dichloromethane (C1) tim véi 40 g silica gel. Cho Ién cot,
chon cot ¢ 45 mm, dai 70 cm chira 400 g silica gel (da dugc hoat hoa). Dung hé hé
dung moi n-Hexane/Ethyl acetate va Ethyl acetate/Methanol (E/M) theo d6 ting dan
cta hé dung méi phan cuc dé rua giai.

Bang 3.1. Hé dung moi rra giai trong tach can dichloromethane cua cay dai hoang

Phan
STT Hé dung moi Luong dung méi dung Dich rira giai thu dugc 4
oan
Ong nghiém 1 —7
1 n-Hexan 100% 3000 ml F1
2 H:E =99:1 4000 ml Ong nghiém 8 — 17 F2
3 H:E =98:2 4000 ml Ong nghiém 18 - 28 F3
4 H:E = 96:4 4000 ml Ong nghiém 29 — 36 F4
Ong nghiém 37 — 47
5 H:E =92:8 4000 ml F5
6 H:E = 85:15 4000 ml Ong nghiém 48 — 58 F6
7 H:E = 70:30 4000 ml Ong nghiém 59 — 66 F7
8 H:E = 30:70 4000 ml Ong nghiém 67 — 79 F8
9 H:E = 0:100 1000 ml Ong nghiém 80 — 82 F9
10 E:M =90:10 2000 ml Ong nghiém 83 — 86 F10
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11 E:M = 50:50 2000 ml Ong nghiém 87 — 90 F11

12 | Methanol 100% 2000 ml F12

- Tu 6ng nghiém 38-39 trong phan doan F5 (F5.1) tién hanh rira tira, sau d6 dem két
tinh lai bang hé dung méi n-hexane/ethyl acetate= 95:5 thu dwgc 30 mg hop chat DH1
vang cam.

- Tu 6ng nghiém 44-45 trong phan doan F5 (F5.2) tién hanh rira tira, sau d6 dem két
tinh lai bang hé dung méi n-hexane/ ethyl acetate = 90:10 thu duoc 20 mg hop chét
DH2 mau vang cam.

- Tu éng nghiém 51-53 trong phan doan F6 tién hanh ria tira, sau d6 dem két tinh lai
bang hé dung moi n-hexane/ethyl acetate= 85:15 thu dugc 15 mg hop chat DH3 mau
vang dam.

- Tu phan doan F7 (953.2 mg) tién hanh chay cot sac ky silica gel vai hé dung moi
dichloromethane/methanol= 100/0 -95/5 thu dugc 5 mg hop chat DH4 mau vang (két
tinh lai trong dung méi dichloromethane/methanol= 98/2) va 7 mg tinh thé mau nau
nhat hop chat DH6 (két tinh lai trong dung mdi dichloromethane/methanol= 95/5).

- T phan doan F8 tién hanh rua tira, sau d6 dem két tinh lai v&i véi hé dung moi
dichloromethane/methanol= 90/10 thu duoc 0.9427 g hop chat DHS5 tinh thé mau nau
nhat.

3.1.2.2. Phan Idp cac chat tir can ethyl acetate cia cdy dai hoang — R. tanguticum.

- Tién hanh lay 20 g can ethyl acetate (C2) tam vai 40 g silica gel. Dung hé hé dung
méi dichloromethane/methanol=100/0-70/30) theo d6 tang dan cua hé dung méi phan
cuc dé raa giai. Cho 18n cot ¢ 45 mm, dai 70 cm chira 400 g silica gel (d3 duoc hoat
hoéa). Thu dugc 6 phan doan. Phan doan F6 (1.5 g) dugc chay trén cot ¢ 45 mm, dai 70
cm chtra 120 g silica gel (da duoc hoat hoa). Thu dugc 8 phan doan. Phan doan F6.8
duoc tién hanh sic ky diéu ché vai hé dung mdi dichloromethane/methanol=84/16 cho

5 mg hdn hop 2 chit DH7 mau nau nhat.
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3.2. Phan 1ap céc chit tir cay ludi bo R. trisetifer

3.2.1. Ngam chiét thu cao chdt dé phan Idp cac hoat chat tir cdy cdy leéi bo R.
trisetifer
5 kg 1a cay (duoc phoi khd) ludi bo R. trisetifer dugc cit nho duoc ngadm véi 7.5 lit

methanol trong 24h & nhiét do thuong. Qua trinh ngdm duoc tién hanh 3 lan. Dich
chiét methanol thu dugc dém c6 quay thu dugc 892.2 g cao chiét methanol. Phan cao
chiét nay duoc hoa trong 4.5 lit nude va duoc chiét phan béd voi dung méi n-hexane va
ethyl acetate thu duoc lan lugt 112.9 g cao chiét n-hexane va 123.4 g cao chiét ethyl
acetate.

3.2.2. Phan Igp cac chat tir cdy cdy Iwéi bo R. trisetifer

3.2.2.1. Phan Idp cac chdt tir cgn n-hexane cia cdy ledi bo R. trisetifer

Tién hanh lay 25 g cin n-hexane tam véi 35 g silica gel. Cho [én cot Chon cot ¢ 70
mm, dai 400 cm chura 500 g silica gel (da duoc hoat hoa). Dung hé hé dung mdi n-
hexane/ethyl acetate theo d6 ting dan caa hé dung mdi phan cuc dé ria giai.

Bang 3.2. Hé dung mdi rira giai trong tach can n-hexane cua cay ludi bo

STT H¢ dung moi Luong dung méi dung | Dich rua giai thu dugc | Phan doan
Y| i-Hexane 100% 3000 ml Ong nghiém 1 -3 F1
2 H:E=99.5:0.5 1000 ml Ong nghiém 4 — 6 F2
3 HEE=99:1 3000 ml Ong nghiém 7 - 9 F3
4 H:E=98:2 3000 ml Ong nghiém 11 — 20 F4
> HE=96:4 3000 ml Ong nghiém 21- 34 F5
6 HEE=92:8 4000 ml Ong nghiém 35 — 46 F6
7 3000 ml Ong nghiém 47 — 48 F7
8 H:E=84:16 Ong nghiém 49 — 53 F8
9 Ong nghiém 54 — 55 F9
10 H:E=68:32 3000 ml Ong nghiém 56 — 68 F10

- Céc 6ng nghiém 13-15 duoc gop thu dugc phan doan F4, sau d6 tién hanh rua tua,
két tinh lai bang hé dung mdi n-hexane/ethyl acetate= 95:5 thu duoc 10 mg hop chat

RT1 vang cam.
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- Céc 6ng nghiém 23-25 duoc gop thu dugc phan doan F5, sau d6 tién hanh ria tua,
két tinh lai biang hé dung mdi n-hexane/ethyl acetate= 90:10 thu dwoc 7 mg hop chat
RT2 vang cam.

- Céc 6ng nghiém 37-42 duoc gop thu dugc phan doan F6, sau d6 tién hanh rua tua,
dem két tinh lai bang hé dung méi n-hexane/ethyl acetate= 90:10 thu dwgc 50 mg hop
chat RT6 mau tring.

- Céac 6ng nghiém 47-48 duoc gop thu dugc phan doan F7, sau d6 tién hanh rua tua,
dem két tinh lai bang hé dung moi n-hexane/ethyl acetate= 85:15 thu dwoc 5 mg hop
chat RT3 vang cam

- Céc 6ng nghiém 60-62 dugc gop thu dugc phan doan F10, sau d6 tién hanh rua tira,
dem két tinh lai bang hé dung méi dichloromethane/methanol= 95/5 thu duoc 30 mg
hop chat RT7 mau tring.

3.2.2.2. Phan Idp cac chat tir can ethyl acetate cia cdy hei bo R. trisetifer

Tién hanh ldy 20 g can ethyl acetate tam véi 35 g silica gel. Ding hé hé dung méi
dichloromethane/methanol=100/0-60/40) theo d6 ting dan cua hé dung mdi phan cuc
dé rira giai. Cho 18n cot ¢ 50 mm, dai 80 cm chira 460 g silica gel (dd duoc hoat hda).
Thu dugc 6 phan doan. Phan doan E2(2.6 g) duoc chay cot sac ky ¢ 40 mm, dai 80
cm chura 320 g silica gel hé hé dung moi dichloromethane/methanol=100:0, 99:1, 98:2,
96:4, 92:8, 90:10, 80:20 va 70:30 thu dugc 6 phan doan(E2.1-E2.6). Phan doan E2.2
duoc chay voi cot Sephadex LH-20 thu duoc 25 mg hon hop RT5. Phan doan E2.4
duoc chay véi cot Sephadex LH-20 thu dugc 15 mg hon hop RTA4.

3.3. Phan lap céc chat tir cdy muéng trau S. alata

3.3.1. Ngam chiét va lam giau cao chiét

Nguyeén liéu 14 mudng trau sau khi thu hai duoc so ché 1am sach. Sau d6 tién hanh
say kho & nhiét do 50°C téi do am 8%. Nghién nho nguyén liéu thanh cac manh co6
kich thudc 3-5mm.

11 kg nguyén liéu 14 mudng trau dugc ngam chiét véi 47 lit dung moi methanol tai
nhiét d6 sbi cia dung méi trong 8 gio. Dich chiét methanol duoc loc tach khoi phan ba
va ¢ quay tach loai dung méi dé thu cao chiét methanol tho (l3p lai 3 1an).

Phan tan hoan toan 2,3 kg cao chiét thd trong 4 L H,O va 5 L methanol va d6 vao thiét

bi chiét, cho thém 5 L dung méi n-hexane va lic déu. Sau 1 gio, hai phan 16p nay phan
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tach hoan toan, tién hanh tach riéng 2 16p thu dugc hai phan doan n-hexane va phan
doan methanol- nuéc. Phian doan methanol- nudc dugc chiét twong tu quy trinh trén
thém 2 lan nira v6i dung moi n-hexane. Gop 3 1an phan I6p n-hexane lai, tién hanh co
quay loai hét dung moi dé thu duoc cin chiét n-hexane.

Phan doan methanol - nuéc duoc cd can hét methanol va thém 2 L nudc, sau do
tiép tuc duogc chiét véi 5 L ethyl acetate, cho vao phéu chiét lic déu. Sau mot thoi gian
hén hop phan thanh 2 16p, 16p phia trén 1a phan 16p ethyl acetate, 16p phia dudi 1a phan
[6p nudce. Tach riéng 2 16p dugc phan doan ethyl acetate va phan doan nudc. Qué trinh
chiét duoc lap lai 3 lan. C6 quay phan doan ethyl acetate dé thu hdi dung méi va thu
can chiét ethyl acetate, ki hiéu Ia can chiét EAL.

3.3.2. Phan Igp cac chdt

- Tién hanh chay 50 g phan doan cao chiét EA1 bang cot sic ki silica gel v6i hé dung
moi rira giai ¢6 do phan cuc ting dan tir 100% n-hexane téi 100% ethyl acetateva tir
100% ethyl acetate t61 100% methanol, sau qua trinh chay thu dugc 17 phan doan dya
trén co s sic ki TLC.

Tién hanh sac ki cot cac phan doan con tir cot tong bang phuong phap khac nhau dé
thu duoc cc chat sach.

3.3.2.1. Phan Idp chat SA1

Téach SA1: Phan doan EA1.5 bao gom (EA1.5 +EA1.6) dugc tach trén cot silica
gel, tién hanh nhu sau: Hoa tan hoan toan 276 mg pd EAL.5 véi 5ml dung moi
methanol, tréon déu véi 0,5g silica gel, sau d6 tién hanh c6 quay hat dung méi dén khi
loai hét dung moi va thu dugc mot hdn hop silica gel tron vdi1 phan doan can tach, hdn
hop sau khi tron va loai hét dung moi c6 do toi va khong bét dinh vao nhau. Chay cot
silica gel c6 duong kinh 2cm, lugng silica gel nhdi ¢t 1a 20g. On dinh va chay cdt
bang hé dung méi H/E 20/1, sau d6 ting dan do phan cuc cua cac hé dung mdi rira giai
dén H/E 5/5 va rtra cot béng 100% methanol. Thu dugc 6 phan doan tir EA1.5.1 dén
EA1.5.6. Tiép tuc chay cot véi phan doan EA1.5.2 voi hé dung méi rira giai H/E 85/15
déng hé thu dugc 2 phan doan. EA1.5.2.1- EA1.5.2.2, trong d6 phan doan EA1.5.2.2
chra SAL.

Tiép tuc chay cdt phan doan EA1.5.3 v6i hé dung moi rira gidi H/E 85/15 déng hé
thu dugc 3 phan doan EA1.5.3.1- EA1.5.3.3 , trong d6 EA1.5.3.3 c6 chira SAl. Gop
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EA1.5.2.2 + EA1.5.3.3 thu dugc phan doan EA1.5.3.3 , chay cdt phan doan EA1.5.3.3
v6i hé dung moi rira giai H/A 85/15 dang hé thu duoc SAL (ban). Tinh ché SA1 bing
cot sephadex vdi 100% methanol thu duge SAL sach. Kiém tra sic ki ban mong TLC
nhan thiy phan doan nay chtra 13 mg chit sach, ki hiéu la SAL.

3.3.2.2. Phan ldp chat SA5 va SA2

Tach SAS5: Phan doan EA1.10 dugce tiép tuc tach trén cot silica gel, tién hanh nhu
sau: Hoa tan hoan toan 5 g pd EA1.10 v6i 50 ml dung méi methanol, tron déu voi
10g silica gel, sau d6 tién hanh c¢6 quay hat dung méi dén khi loai hét dung mai va thu
duoc mot hon hop silica gel tron voi phan doan can tach, co do toi va khong bét dinh
vao nhau. Chay c6t silica gel ¢ duong kinh Scm, luong silica gel nhdi cot 1a 200g. On
dinh va chay cot béng hé dung mo61 H/E 95/5, sau do tang dan do phan cuc cua cac hé
dung moi rira giai dén 100% ethyl acetate, va tir 100% ethyl acetate téi 100%
methanol. Thu duoc 10 phan doan tir EA1.10.1 dén EA1.10.10. Két tinh vua ria két
tinh phan doan EA1.10.2 thu duogc 1 chét sach, ki hiéu 1a SAB.

Téach SA2: Tiép tuc chay cot voi phan doan EA1.10.4 v6i hé dung méi rira giai tir
H/E 8/2 tang dan do phan cuc té1 H/E 3/7 thu dugc 4 phan doan. EA1.10.4.1 —
EA1.10.4.4, trong d6 phan doan EA1.10.4.2 chta cac tinh thé c6 mau vang. Kiém tra
sac ki ban mong TLC nhan thdy phan doan nay chtra 56 mg chat sach, ki hiéu 1a SA2.
3.3.2.3. Phan Idp chat SA3

Téach SA3: Tir phan doan EA1.11 (6,3 g) tién hanh chay trén cot sic ki silica gel
duong kinh 2 cm, chiéu cao silica gel 18 cm bang hé dung méi H/ E 9/1 dén ethyl
acetate100% thu dugc 6 phan doan EA1.11.1- Eal.116 Tiép tuc chay sic ki silica gel
v6i phan doan EA1.11.2 v&i diéu kién nhu chay cot EA1.11, két qua thu dugc 2 phan
doan EA1.11.2.1-2. Sic ki sephadex phan doan EA1.11.2.2 v61 hé dung méi methanol,
thu duoc chit sach ki hiéu 1a SA3.
3.3.2.4. Phan lgp chdt SA4

Tach SA4: Tach trén cot silica gel phan doan EA1.14 véi cac hé dung moi rira giai
c6 d6 phan cuc ting dan tir 100% ethyl acetatetdi E/M 8/2 va tir E/M 8/2 t6i E/M/W
8/1/1/thu dugc 4 phan EA1.14.1-EA1.14.4. Tiép tuc tach phan doan EA1.14.2 véi cac

hé dung mdi rira giai voi cac hé dung moi ¢6 do phan cuc ting dan 100% ethyl acetate
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toi h¢ E/M 8/1 thu duoc 3 phan doan EA1.14.2.1-EA1.14.2.3. Trong d6 phan doan
EA1.14.2.2 chira 19 mg chit sach, ki hiéu 1a SA4.
3.3.2.5. Phan Idp chdt SA7, SA6 va SA8

Téach SA7: Chay cot sic ki silica gel phan doan EA1.16 (12,1 g) trén cot duong
kinh 5 cm, chiéu cao silica gel 32 cm, kich thuéc silica gel 40-63um véi dung méi rira
giai theo phuong phép gradient ndng do tir n-hexane 80% dén ethyl acetate100% va tir
ethyl acetate100% t&1 methanol 100%. Thu dugc 27 phan doan con tr EA1.16.1-
EAL.16.27. Tiép tuc chay cot sic ki silica gel phan doan EA.1.16.4 (0,36 g) trén cot
thuy tinh dudng kinh 2 cm, chiéu cao silica gel 14 cm, kich thudc silica gel 40-63pm
thu dugc 4 phan doan EA1.16.4.1-4. Phan doan EA1.16.4.3 chira mot chét sach, ki
hi¢u 1a SA7.

Téach SA6: Tién hanh két tinh va rira két tinh so bo phan doan EA1.16.20 thu duoc
35 mg chat sach mau vang, ki hiéu 1a SA6.

Téach SA8: Trong phan doan EA1.16.15 ¢c6 mot chat chinh co6 ham lugng 16m, sic
ki cot silica gel phan doan nay trén cot duong kinh 2 cm, chiéu cao silica gel 21 cm,
kich thuéc silica gel 40-63um véi dung moi rira giai theo phwong phap gradient nong
d6 tir n-hexane 80% dén ethyl acetate100% va tir ethyl acetate100% t&i methanol
100%, thu dugc 8 phan doan tur EA1.16.15.1- EA1.16.15.8. Phan doan EA1.16.15.5
tiép tuc dugc chay trén cot sdc ki sephadex LH20 duodng kinh 2 cm, chiéu cao cot 30
cm, dung méi chay cot 1a dung moi methanol. Két qua thu dugc mot chét sach, ki hiéu

la SAS.
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Hinh 3.1.So d6 phan lap chat tir cay dai hoang - R.tanguticum

R. tanguticum rhizomes (3 kg)

Dich chiét MeOH R.

+45L MeOH X 3
+ C6 auav chan

tanguticum rhizomes

(882 a)

Chiét phan bd

Dich chiét Diclo methane C1

SiO2 CcC
Hexane: EtOAC

Fr.1

Fr.2

Fr.3

Fr.4 Fr5 Frb Fr.7 Fr.8 Fr.9
| | bpHs | | DH5
DH2
DH1 DH4 DH6
20 ma 30 ma
5 ma 7 ma

Phin H,0

+ HCI 0.5%
+ EtOAC

Dich chiét EtOAc C2 Phin cin con lai

Fr.10 Fri1  Frl2 sio, cC
CH,CI,: MeOH
Frel Fr.e2 Fr.e3 Fr.ed Fre5  Fre
sio, cC
CH.CI,: MeOH
Fr.e6.1 Fr.e6.2-7 Fr.e6.8
DH7

5ma
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Hinh 3.2. So d6 phan lap chat tir cay ludi bo - R. trisetifer
Rumex trisetifer (5 kg)

+ 7.5 L MeOH x 3/24h
+ C6 quay chan khdng

Dich chiét MeOH R. trisetifer
(892.6 g)

Chiét phan bd

Dich chiét Hexane Phan H,0

SiO2 CcC + EtOAC
Hexane: EtOAc

Dich chiét EtOAc Phan can con lai

Fr.7
Frl Fr2 Fr3  Fr4  Fr5  Fr6 g 19 Fr.10 sio, cC
CH,CI.: MeOH
1F;T1 RT2 RT6 RT3 RT7
mg 7 mg 50 mg 5 mg 30 mg

Frel Fr.e2 Fr.e3 Fr.ed Fr.e5 Fr.e6

SiO2 CC
CHZCIZ: MeOH

Fre6.1 Fre6.2 Fre6.3 Fre6.4  Fre6.56

RT5 RT4
25mg 15 mg
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Hinh 3 3. So dd phan lap chét tir cAy mudng trau S.alata

La cdy Senna alata (11 kg)

|+ MeOH 15 Lit x3 lan/24h
Dich chiét methanol S.alata (2300 g)

| chiét phan bs

Can hexane Can EtOAc Cin H20
(1000 q) (391 q) (391 q)
Silical gel CC

Hexane: EtOAc va EtOAc: MeOH

Fr.l1-Fr4 Fr.5 Fr.6

(276 mg)

CC

Fr7—-Fr9 Fr.10 Fr.11

Fr.12-13  Fr.14 Fr.l

(5.20 g) (4.269) (3.00 g)

cC

Fr5.1 Fr52 Fr53 Fr54 Frb5

Sephadex LH-20

SA1
(13 mq)

Fr5.6 Fr.10.1 Fr10.2 Fr.10.3 Fr.104 Fr.10.5 Fr.11.1 Fr.11.2 Fr.11.3 Fr.14.1 Fr1

Fr16  Fr.l7
(10.05 g)

| -.10.10

SA2
(84 mq) Fr.11.2.1

Fr.11.2.2

| | | | Sephadex LH-20 |_ | |

Fr14.21 Fr.14.22 Fr.14.23

Fr10.41 Fri042 Fri1043 Fri10.4.4
KT lai |

SA 4
SA 3 (37 ma)
(56 mq)

KT |
SA5
(16 mqa)

CcC

SA 6
(28 mq)

4.2 Fr.14.3 Fr.14.4 Fr.16.4 Fr.16.15 Fr.16.20

ce KT Iail

CAS8
(35 ma)

Fr.16.15.5
KT

SA7
(44 mq)
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CHUONG 4. KET QUA VA THAO LUAN

4.1. Cau truc c4c chat phan lap dwoc tir ciy dai hoang — R. tanguticum
4.1.1. Hop chat DH1 (chrysophanol)

Hinh 4.1. Cau trtc hop chat DH1 (chrysophanol)
Bang 4.1. Dit liéu pho cua hop chat DH1 va chrysophanol

DH1 Chrysophanol [84]
Vitri | 0°5(@0bdi, J=Hz) [ o 8,° (a9 bdi, J = Hz) P
1 162.7 161.6
2 7.09 (1H, brs) 124.3 7.22(1H, m) 124.1
3 149.3 149.2
4 7.64(1H, brs) 121.3 7.55(1H, m) 120.6
5 7.82 (1H, d, J= 7.0 Hz) 119.9 7.71 (1H, d, J= 7.0 Hz) 119.4
6 7.68 (1H, m) 136.9 7.80 (1H, m) 137.4
7 7.29 (1H, d, J=8.5 Hz) 124.5 7.38 (1H, d, J= 8.3 Hz) 124.4
8 162.4 161.4
9 192.5 191.7
10 182.0 181.5
4a 133.1 133.1
8a 115.9 115.9
9a 113.7 113.8
10a 133.6 133.4
OH-1 12.00 - 11.87 -
OH-8 12.11 - 11.97 -
3-CH, 2.47 22.2 2.44 (3H, s) 21.7

®Po trong dung méi CDCl3,"125 MHz, °500 MHz.
Trén phé 'H-NMR: Nam tin hiéu caa proton thom c6 d6 chuyén dich héa hoc trong viing
6-8 ppm. Trong do6 c6 1 doublet dac trung cho tin hi¢u cong huong cua hydro & carbon vi
tri s6 5 c6 do dich chuyén héa hoc 1a = 7.82 ppm (1H, d, J= 7.0 Hz) chiu sy anh huéng

Cua twong tac spin-spin cua hydro ¢ carbon & vi tri s 7; tin hiéu cong huong caa hydro &
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carbon vi tri s6 7 c6 @6 chuyén dich héa hoc 1a 7.29 ppm (1H, d, J=8.5 Hz). Tin hiéu
cong huong caa hydro & carbonvi tri s6 2, s6 4 va sb 6 c6 d6 chuyén dich héa hoc tuong
ung la 7.09 ppm (1H, brs) 7.64 (1H, m) va 7.68 (1H, m).

Phd *C-NMR cua DH1 cho tin hiéu 15 C, trong d6 c6 2 tin hiéu cong hudéng & d¢
192.5 (C-9) va 182.0 (C-10) dac trung cua carbon ketone (quinon) va 2 tin hiéu 6¢ 162.7
(C-1) va 162.4 (C-8) ppm dic trung cia carbon trén nhan thom mang nhom thé oxy, 10
tin hiéu gom nam tin hiéu carbon bac IV céng huéng & 5c 149.3 (C-3), 133.6 (C-10a),
133.1 (C-4a), 115.9 (C-8a), 113.7 (C-9a) va nam tin hiéu carbon Il 1& 5 tin hiéu cua
carbon thom khong nhém thé cong huong ¢ 8¢ 136.9 (C-6), 124.5 (C-7), 124.3 (C-2),
121.3(C-4), 119.9(C-5). Nhém metyl cong hudng ¢ vung trudng cao ¢ 22.2 6 2.27 ppm
dic trung caa nhoém metyl thé trén nhan.

So sanh vai tai liéu tham khao [84] xac dinh dugc DHL1 la chrysophanol.
4.1.2. Hop chdt DH2 (physcion)

Hinh 4.2. Cau tric hop chat DH2 (physcion)
Bang 4.2. Dit liéu pho cua hop chat DH2 va physcion

DH2 Physcion [84]

Vitri | 04 (dd bdi, J = Hz) oc"? on™® (a6 bdi, J = Hz) 5
1 165.20 165.20
2 6.67 (1H,d, J=15Hz) | 106.78 6.68 (1H, d, J= 2.57 Hz) 106.78
3 166.56 166.56
4 7.35(1H,d,J=15Hz) | 108.22 7.36 (1H, d, J= 2.57 Hz) 108.22
5 7.61(1H, brs) 121.29 7.62 (1H, d, J= 0.92 Hz) 121.29
6 148.45 148.44
7 7.07 (1H, brs) 12451 7.07 (1H, d, J= 0.92 Hz) 124.51
8 162.52 162.51
9 190.80 190.82
10 182.01 182.05
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43 133.23 133.23
8a 110.27 110.27
9a 113.69 113.69
10a 135.27 135.27
OH-1 12.10 - 12.11 -
OH-8 12.30 - 12.30 -
OCHa- 3.93 (3H, ) 56.09 3.93 56.07
3-CH, 2.44 (3H, s) 22.17 2.44 22.15

Po trong dung méi CDCls,°125 MHz, °500 MHz, “100 MHz, 400 MHz.

Trén phé *H-NMR:

Bén tin hiéu caa proton thom c6 dod chuyén dich hda hoc trong ving 6-8 ppm.
Trong d6 c6 1 doublet ddc trung cho tin hiéu cong huong cia hydro & cacbon vi tri s6 2
c6 do dich chuyén héa hoc 1a 8= 7.35 ppm (1H, d, J = 1.5 Hz) chiu su anh huéng cua
tuong tac spin-spin cia hydro & cachon & vi tri s6 4; tin hiéu cong huéng caa hydro &
cacbon vi tri sb 4 co d6 chuyén dich hda hoc 1a 6.67 ppm (1H, d, J=1.5 Hz). Tin hiéu
cong huang cua hydro & cacbonvi tri s6 5 va s6 7 ¢6 do chuyén dich hoa hoc twong tng la
7.61 ppm (1H, brs) va 7.07 ppm (1H, brs).

Phé *C-NMR ciia DH2 cho tin hiéu 16 C, trong d6 c6 2 tin hiéu cong huong & 8¢
190.8 (C-9) va 182.0 (C-10) dac trung cua carbon ketone (quinon) va 3 tin hi¢u d¢ 166.56
(C-3),165.20 (C-1) va 162.52 (C-8) ppm dac trung cua carbon trén nhan thom mang
nhém thé oxy. Chin tin hiéu gém nam tin hiéu carbon bac IV cong huong ¢ ¢ 148.45 (C-
6), 135.2 (C-10a), 133.2 (C-4a) , 113.6 (C-9a), 110.2 (C-8a) va bon tin hiéu carbon 111 Ia
5 tin hiéu cua carbon thom khong nhom thé cong huong & 8¢ 124.5 (C-7), 121.2 (C-5),
108.2 (C-4), 106.7 (C-2) ppm. Nhém metyl cong huong & vung trueong cao ¢ 22.1 o4
2.44 ppm dic trung ctia nhdm metyl thé trén nhan thom. Khac voi hop chat DH1, DH2
con ¢6 tin hiéu vai 8¢ 56.09 8y 3.93 dic trung cuia nhdm methoxyl thé trén nhan thom

So sanh vai tai ligu tham khao [84] xac dinh dugc DH2 la physcion.
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4.1.3. Hop chat DH3 (emodin)

Hinh 4.3. Cau trtc hop chat DH3 (emodin)

Bang 4.3. Dit liéu phé cua hop chat DH3 va emodin

DH3 Emodin [84]
Vi tri O (d6 bdi, J = Hz) 0" Ou® (d6 bdi, J = Hz) o
1 164.93 164.54
2 6.59 (1H, d, J= 2.0 H2) 108.41 | 6.59 (1H, d, J= 2.46 Hz) 108.02
3 166.08 165.54
4 7.12 (1H, d, J= 2.0 Hz) 109.27 | 7.12(1H, d, J= 2.28 Hz) 108.84
5 7.49 (1H, brs) 120.95 | 7.49 (1H, d, J= 0.35 Hz) 120.58
6 148.72 148.35
7 7.17 (1H, brs) 124.61 | 7.16 (1H, d, J= 0.35 Hz) 124.23
8 161.89 161.54
9 190.18 189.83
10 181.88 181.48
4a 133.31 132.91
8a 109.42 109.06
9a 113.86 113.46
10a 135.60 135.21
OH-1 12.09 - 12.08 -
OH-8 12.02 - 12.01 -
OH-6 - - 11.37 -
3-CH, 2.47 (3H, s) 21.99 2.41 21.60

Do trong dung moéi DMSO-dg, P125 MHz, °500 MHz, 9100 MHz, 400 MHz.
Trén phé 'H-NMR: Nam tin hiéu cta proton thom c6 d6 chuyén dich hda hoc trong
vung 6-8 ppm. Trong d6 c6 1 doublet dac trung cho tin hi¢u codng huong ciaa hydro &
carbon vi tri s6 2 ¢6 @6 dich chuyén hoa hoc 1a 8= 6.59 ppm (1H, d, J= 2.0 Hz) chiu su
anh huong cua tuong tac spin-spin cua hydro ¢ carbon & vi tri s6 4; tin hiéu cong huong

cua hydro & carbon vi tri s6 4 ¢6 @6 chuyén dich héa hoc 12 7.12 ppm (1H, d, J=2.0 Hz).
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Tin hiéu cong husng caa hydro & carbonvi tri s6 5, s6 7 ¢6 @ chuyén dich héa hoc tuong
ung la 7.49 ppm (1H, brs) 7.17 (1H, brs).

Phé *C-NMR cta DH3 cho tin hiéu 15 C, trong d6 c6 2 tin hiéu cong huong ¢ oc
190.18 (C-9) va 181.88 (C-10) dac trung cua carbon keton (quinon) va 3 tin hiéu dc
166.08 (C-3), 164.93 (C-1) va 161.89 (C-8) ppm dac trung cua carbon trén nhan thom
mang nhom thé oxy. 10 tin hiéu gém nam tin hiéu carbon bac 1V cong huong & 8¢ 148.7
(C-6), 135.6 (C-10a), 133.3 (C-4a) , 113.8(C-9a) , 109.2 (C-4) va bén tin hiéu carbon bac
111 14 4 tin hiéu cta carbon thom khong nhém thé cong huong & 5¢ 124.6 (C-7) , 120.9 (C-
5), 109.4(C-8a), 108.4 (C-2). Nhom metyl cong huong ¢ ving truong cao d¢c 21.9 oy 2.47
ppm dic trung ctia nhém metyl thé trén nhan.

So sanh véi tai liéu tham khao [84] xac dinh dugc DH3 la emodin.

4.1.4. Hop chdt DH4 (alo-emodin)

Hinh 4.4. CAu tric hop chat DH4 (alo-emodin)

Bang 4.4. Dir liéu pho cua hop chat DH4 va alo-emodin

DH4 Aloe-emodin [85]
ou° (dd bdi, J = Hz) on” ¢ (d6 bdi, J = Hz)
H-2 7.33 (1H, s, C2-H) 7.33 (1H, s, C2-H)
—CHy— 4.75 (2H, s, —-CH,-) 4.66 (2H, s, -CH,-)
H-4 7.76 (1H, s, C4-H) 7.73 (1H, s, C4-H)
H-5 7.77 (1H, d, J= 6 br Hz) 7.75 (1H, d, J = 8,0 Hz)
H-6 7.81 (1H, t-like, J= 8.0, 7.5 Hz) 7.84 (1H, t-like J= 8.4,7.2 Hz)
H-7 7.34 (1H, d, J= 7.5 Hz) 7.42 (1H,d, J = 8.0 Hz)

Po trong dung méi acetone-dg, °500 MHz, *do trong dung méi DMSO-dg, ©300 MHz.
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Chat DH4 duoc phan lap dudi dang tinh thé c6 mau vang twoi va tan tdt trong
axeton. Trén pho khdi ESI-MS negative mode xuat hién peak ion gia phan ta m/z 269 [M-
H] pha hop véi cong thie CisHi0Os, Trén phd *H-NMR c¢é xuét hién tin hiéu cua 6H
dugc phén chia thanh 2 nhom. M6t tin hiéu singlet 6 4.80 ppm (2H) &ng véi tin hiéu cong
huong cua nhom —CH, lién kiét voi nhan thom. Ving proton vong thom xuét hién 2
singlet tai & 7.33 (1H) va & 7.76 (1H) dic trung cho 2 proton & vi tri s6 2 va sé 4. Tin hiéu
triplet & 7.81 (1H, t-like, J= 8.0, 7.5 Hz) dic trung cho proton & Vi tri s6 6 trén vong
anthraquinone. Hai tin hiéu doublet 6 7.34 (1H, d, J= 7.5 Hz) va 6 7.77 (1H, d, J= 6.0 br
Hz) twong &ng cac nhdm =CH- tai vi tri s6 7 va 5 trong vong anthraquinone.

Két hop phan tich dit liéu phé ESI-MS va 'H-NMR c6 thé xac nhan DH4 1a aloe-
emodin (1,8-dihydroxy-3(hydroxymethyl)-9,10-anthracenedione).

4.1.5. Hop chdt DH5 (rhapotigenin)

Hinh 4.5. Cau trtc hop chat DH5 (rhapotigenin)
Bang 4.5. Dir liéu pho cua hop chat DH5 va rhapotigenin

Vi tri DH5 Rhapotigenin [86]

Ou™C (a6 bdi, J = Hz) 0" On™C (a6 bdi, J = Hz) 0"
1 139.73 141.3
2 6.44 (1H, d, J= 2.0 Hz) 104.47 | 6.44 (1H,d, J=2.44Hz) | 106.0
3 158.27 159.8
4 6.16 (1H, t, J= 2.0 Hz) 101.41 | 6.16 (1H,t,J=1.7 H2) 102.9
5 158.27 159.8
6 6.44 (1H, d, J= 2.0 Hz) 104.47 | 6.44(1H, d, J= 2.44 Hz) 106.0
1’ 130.82 132.4
2’ 6.99 (1H, d, J=1.5 Hz) 118.64 | 7.00 (1H, d, J=1.9 Hz) 120.2
3’ - 146.31 - 147.9
4 - 147.57 - 149.1
5 6.87 (1H, d, J=8.5 Hz) 111.34 6.91(1H, m) 113.8
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6 6.93 (1H, d, m) 112.20 6.91(1H, m) 112.9
a 6.90 (1H, d, J=14.5 Hz) 127.97 129.5
B 6.78 (1H, d, J=16.0 Hz) 126.47 | 6.79 (1H, d, J=16.6 Hz) | 128.0
O-CHs 3.83 (3H, s) 55.02 3.85 (3H, s) 56.5

Po trong dung méi CD;0D, 125 MHz, °500 MHz, 100 MHz, °400 MHz.

Phé 'H-NMR cua DHS5, cho thay su hién dién caa mot nhém methoxy (5 = 3.84;
3H; s), mot nhom trans-olefin (6 = 6.79; H-a; d; J = 16,0 Hz va 6.90; H-B; d;J=14.5
Hz) va hai vong thom doc 1ap. Tai & = 6.16 (1H; t; J = 2.0 Hz; H-4) va 6.44 (2H; d; J =
2.5 Hz; H-2, H-6), cho thay ba tin hiéu proton ctia vong thom thé & vi tri meta 1,3,5 va tai
6=6.87 (1H; d;J=8.5Hz; H-5"); 6.93 (1H; m; H-6"); 6.99 (1H; d; J = 1.5 Hz; H-2’)
cho thay ba tin hiéu proton ctia vong thom con lai thé & vj tri 1,3,4.

Phé *C-NMR két hop véi phé DEPT-135, cho thiy 13 tin hiéu cua 15 carbon,
trong d6 c6 6 carbon bac IV, 8 carbon bac III va 1 nhoém methoxyl (8= 55.0; O-CHjs).
Sy xuat hién cua hai tin hieu o truong thap, tai & = 158.3 (C-3, 5) va 146.3 (C-3")
dic trung cho ba carbon thom mang nhom thé hydroxyl. Hai tin hiéu carbon cua
nhom trans-olefin ciing xuat hién tai & = 127.97 va 126.7. Cac tin hiéu carbon bac
Il con lai déu thudc vé carbon trén nhan thom khong c6 nhom thé: § = 104.5 (C-2,6);
101.4 (C-4); 111.3 (C-2°); 118.6 (C-5") va 112.2 (C-6").

Tur cac dic diém pho nhu trén, ching té hop chat DH5 c¢d cau trdc cua stilbene
v6i mot nhom thé methoxy (6 C-4’) va ba nhom thé hydroxyl (¢ C-3, C-5 va C-3°). So
sanh dit liéu phd "H-NMR va *C-NMR cua DH5 voéi tu liéu [86], cho thiy su triing
khép (Bang 4.5). Vay, cau tric cua DHS5 dugc xac dinh la rhapontigenin véi tén
IUPAC la (E)-5-(3-hydroxy-4-methoxystyryl)benzene-1,3-diol.

4.1.6. Hop chdt DH6 (deoxyrhapotigenin)

Hinh 4.6. Céu tric hop chat DH6 (deoxyrhapotigenin)
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Bang 4.6. Dit liéu pho cua hop chat DH6 va deoxyrhapotigenin

Vi tri DH6 Desoxyrhapontigenin [86]
Ou° (d6 bdi, J = Hz) ocP On™C (a6 bdi, J = Hz) ocP
1 141.15 141.3
2 6.45 (1H, d, J= 2.5 Hz) 105.84 | 6.46 (1H, d, J=2.0 Hz) 105.9
3 159.69 159.8
4 6.16 (1H, t, J= 2.0 Hz) 102.80 6.18(1H, t, J= 2.0 Hz) 102.9
5 159.69 159.8
6 6.45(1H, d, J= 2.5 Hz) 105.84 6.46 (1H, d, J= 2.0 Hz) 105.9
1’ 131.53 131.6
2’ 7.43 (1H, d, J=8.5 Hz) 128.69 7.42 (1H, d, J=8.8 Hz) 128.8
3 6.89 (1H, d, J=9.0 Hz) 115.12 6.88 (1H, d, J=8.8 Hz) 115.2
4 160.84 160.9
5’ 6.89 (1H, d, J=9.0 Hz) 115.12 6.88 (1H, d, J=8.8 Hz) 115.2
6’ 7.43 (1H, d, J=8.5 Hz) 128.80 7.42 (1H, d, J=8.8 Hz) 128.8
a 6.98 (1H, d, J=16.0 Hz) 129.07 6.97 (1H, d, J=16.4 Hz) 129.2
B 6.83 (1H, d, J=16.5 Hz) 127.79 6.83 (1H, d, J=16.4 Hz) 127.9
O-CHj;3 3.80 (3H, s) 55.72 3.78 (3H, s) 55.8

®Po trong dung méi CD;0D, 125 MHz, °500 MHz, “100 MHz, °400 MHz.

Phé 'H-NMR cia DH6 cho thay 9 tin hiéu proton trong khoang 8 = 6-8 ppm bao
gom 2 tin hiéu thuoc vé mot nhém  trans-olefin (8 = 6.98; H-a; d; J = 16.0 Hz va 6.83;
H-p; d;J=16.5Hz) va 7 tin hiéu thudc hai vong thom doc lap.

Tai oy = 6.16 (1H; t; J = 2.0 Hz; H-4) va 6.44 (2H; d; J = 2.5 Hz; H-2, H-6), cho
thay ba tin hiéu proton cta vong thom thé ¢ vi tri meta 1,3,5 va tai & = 6.89 (2H; d; J =
9.0 Hz; H-5°, H-3"); 7.43 (2H; d; J = 8.5 Hz; H-2’, H-6") cho thay bdn tin hiéu proton
ctia vong thom con lai thé ¢ vi tri para 1,4. Ngoai ra ¢ trudng cao, ¢6 sy hién dién cia mot
nhom methoxy tai 6 = 3.84 (3H; s).

Pho jmod cia DH6 cho thiy 11 tin hiéu caa 15 carbon, trong d6 ¢6 5 tin hiéu
carbon bac IV, 9 tin hiéu carbon bac III va 1 nhom methoxyl (8¢ = 55.72; O-CHy).
Trong 5 tin hiéu carbon bac IV cd xuat hién cua ba tin hiéu & truong thap, tai 8¢ =
160.84 va 159.69 (C-3, C-5) dic trung cho carbon thom mang nhdém thé oxy, hai tin
hiéu con lai cong hudng tai 6c 141.15 (C-1), 131.53 (C-17). Chin tin hiéu carbon bac Il
gom 7 tin hiéu carbon déu thuoc vé carbon trén nhan thom khong c6 nhém thé: ¢ =

128.69 (C-2°, C-6), 115.12 (C-3", C-5°), 105.84 (C-2,C-6); 102.80 (C-4); va hai tin
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hiéu carbon cta nhém trans-olefin (=CH) ciing xuat hién tai 8¢ =129.07 va 127.79
(trén pho HSQC).

Tt céac dic diém phd nhu trén, chiing to hop chat DH6 c6 ciu trdc cua stilbene
véi mot nhom thé methoxy (& C-4°) va hai nhom thé hydroxyl (C-3, C-5). So sanh dit
licu phé *H-NMR va jmod cia DH6 vdi tu liéu [86], cho thdy su tring khop. Vay,
cau tric cia DH6 duoc xac dinh 1a desoxyrhapontigenin véi tén IUPAC 1a (E)-5-(4-
methoxystyryl)benzene-1,3-diol.

4.1.7. Hop chdt DH7 (rhaponticin va isorhapontin)

rhaponticin isorhapontin

Hinh 4.7. Cau trtc hop chat DH7 (rhaponticin va isorhapontin)
Phé *C-NMR va phé DEPT-135 cua hdn hgp DH7 cho thdy 42 tin hiéu

carbon cua hdn hop hai hop chat. Cac tin hiéu nay xép thanh 21 cip twong tu
nhau (Theo ti 1& 1:1). Trong s6 21 tin hiéu carbon caa chat 1, c6 su xuat hién caa bdn tin
hiéu ¢ truong thap, tai 5c 160.47 (C-3), 159.60 (C-5), 149.07 (C-4’, O-CH;) va
147.71 (C-3°) dic trung cho carbon thom lién két voi oxy. Ngoai ra, con xuat hién tin
hiéu carbon cua nhom trans-olefin tai & = 129.94 va 127.50; mot vong thom thé & cac
vi tri 1,3,5; mot vong thom khac thé & céc vi tri 1,3,4 va mot goc duong (5 =62 — 102
ppm). Cac dic diém nay cho thay cau tric stilbene cua chat 1. Céc tin hiéu cta chat 2
cling twong tu nhu chat 1. So sanh véi tu liéu  [86] va [87], du doan DH7 1a hdn hop
d6ng phan hinh hoc caa 2 chét rhaponticin va isorhapontin, c6 cau trac nhu Hinh 4.7.
Tén IUPAC cua 2 chat lan luot 12 (2S,3R,4S,5S,6R)-2-[3-hydroxy-5-[(E)-2-(3-hydroxy-
4-methoxyphenyl)ethenyl]phenoxy]-6-(hydroxymethyl)oxane-3,4,5-triol va 5-[(E)-2-(4-
hydroxy-3-methoxyphenyl)ethenyl]benzene-1,3-diol. Ph6 proton cua hdén hop DH7

cling phut hop V&i c4c cau trdc néu trén
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Bang 4.7. Dit liéu pho cua hop chat DH7 va chat tham khao

o DH7 Rhaponticin Isorhapontin
vie o (Ao bgi, J=Hz) | o> o™ (@9 bdi, J = Hz) oc® | on™ (@9 bdi, J = Hz) o
1 141.22 141.3
2 6.79 1H, brs 107.09 6.79 1H, brs 107.2
3 160.47 160.6
4 6.44 1H, brs 104.23 6.46 1H, brs 104.3
5 159.60 159.8
6 6.60 1H, brs 108.41 6.61 1H, brs 108.5
I 132.10 132.2
2’ 7.011H, m 113.64 - 113.8
3 147.71 147.8
4’ 149.07 149.2
5 6.88 1H, m 112.67 6.89 1H, d, J=8.4 Hz 112.8
6’ 6.94 1H, m 120.17 6.95 1H, dd, J=6.4, 1.6 Hz 120.3
o 6.88 1H, m 129.94 6.97 1H, d, J=16.4 130.1
S 6.94 1H, m 127.50 6.84 1H, d, J=16.4 127.6
O-CH; 3.843H, s 56.40 3.86 3H, s 56.5
Glu
1 463 1H, m 102.40 4.89 1H, d, J=7.2 Hz 102.5
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2 3.391H, m 74.95 3.36 1H, m 75.1

3 3.811H, m 78.03 3.80 1H, m -

4 3.48 1H, m 71.47 3.48 1H, m 71.6

5 3.721H, m 78.23 3.711H, m 78.2

6 3.932H, m 62.57 3.932H dd J=12.0, 2.4 62.7

1 140.75 140.5

2 6.71 1H, brs 109.15 6.72 1H, brs 106.2

3 159.27 159.7

4 6.36 1H, brs 104.15 6.34 1H, t, J=4.1Hz 104.2

5 160.06 160.2

6 6.52 1H, brs 111.32 6.57 1H, brs 108.6

1’ 131.73 131.3

2 7.01 1H, brs 116.87 7.021H,d,J=2.1 114.3

3 147.40 147.9

4 148.36 149.1

5 6.86 1H, m 112.40 6.90 1H, d, J=8.2 13.4

6’ 6.93 1H, m 121.98 6.951H,d,J=8.2, 2.1 119.9

a 6.93 1H, m 127.50 7.0 1H, d, J=16.5 127.4

B 6.81 1H, m 129.76 6.8 1H, d, J=16.5 129.9
O-CHj,3 3.78 3H, s S1.7 3.773H, s YN
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Glu
1 4.62 1H, m 102.45
2 3.291H, m 74.78
3 3.371H, m 77.70
4 3.291H, m 70.92
5 3.351H, m 77.95
6 3.92 2H, m 62.10

48 1H,d, J=7.6 102.0
3.16 1H, m 74.6
3.321H, m 78.4
3.211H, m 71.0
3.271H, m 78.0

- 62.0

Do trong dung méi CD;0D, "125 MHz, °500 MHz,” do trong dung méi DMSO-ds, ©100 MHz, 400 MHz.
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4.2. Cau truc c4c chat phan lap dwoc tir cay ludi bo R. trisetifer
4.2.1.Hop chdt RT1 (chrysophanol)

Hinh 4.8. Cau trlc hop chat RT1 (chrysophanol)

Xem bién luan DH1
4.2.2. Hop chdt RT2 (physcion)

Hinh 4.9. CAu tric hop chat RT2 (physcion)

Xem bién luan DH2
4.2.3. Hop chdt RT3 (emodin)

Hinh 4.10. CAu trdc hop chat RT3 (emodin)
Xem bién luan DH3
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4.2.4. Hop chdt RT4 (emodin-8-0-g-D-glucoside)

H OH

Hinh 4.11. Cau trdc hop chit RT4 (emodin-8-0--D-glucoside)
Bang 4.8. Dit liéu pho cua hop chat RT4 va emodin-8-O-4-D-glucoside

RT4 Emodin-8-O-B-D-glucoside [88]
Vitri | On™°(dd bdi, J = Hz) 8c™” on™* (d9 bi, J = Hz) oc™
1 161.03 161.66
2 7.00 (1H, br s) 124.14 7.02 (1H, d, J= 2.4 Hz, H-2) 124.06
3 146.86 146.70
4 7.46 (1H, brs) 119.21 7.45 (1H, brs, H-4) 119.13
5 7.28 (1H,d, J = 1.5 Hz) 108.29 7.29 (1H, d, J = 2.7 Hz, H-5) 108.46
6 164.15 164.15
7 7.16 (1H, brs) 108.29 7.16 (1H, brs, H-7) 101.14
8 161.54 160.95
9 186.39 186.36
10 182.08 181.86
43 132.06 131.97
8a 113.31 113.39
9a 114.43 114.36
10a 136.47 136.36
3-CH; 2.41 (3H, 9) 21.35 2.40 (3H, 9) 22.3
Glu
K 5.10 (1H, d, J = 7.5 Hz) 100.81 5.05 (1H, d, J= 7.0 H2) 101.14
2’ 73.24 73.29
3 76.36 76.27
4 3.17-3.75 (6H, m) 69.45 3.20-3.80 (6H, m) 69.56
5 77.27 77.30
6’ 60.57 60.72

Do trong dung méi DMSO-dg, P125 MHz, °500 MHz, 9100 MHz, °400 MHz.
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Trén phd 'H-NMR: Niam tin hiéu cua proton thom c6 do chuyén dich héa hoc trong
vung 6-8 ppm. Trong d6 c6 1 doublet dac trung cho tin hiéu cong hudng cua hydro &
carbon vi tri s6 5 c6 do dich chuyén héa hoc 1a 6= 7.28 ppm (1H, d, J= 1.5 Hz) chiu su
anh huong cua tuong tic spin-spin cua hydro & carbon & vi tri s6 7; tin hiéu cong huong
ctia hydro & carbon vi tri s& 7 c6 d6 chuyén dich héa hoc 12 7.16 ppm (1H, brs). Tin hiéu
cong huang cua hydro & carbonvi tri s6 2, s6 4 ¢ d6 chuyén dich hda hoc tuwong tng 1a
7.00 ppm (1H, brs) 7.46 (1H, brs). Tin hiéu proton anomeric 5.10 (1H, d, J = 7.5 Hz) thé
hién dac trung cho phan tir dwong S-D-glucoside

Phé **C-NMR cia RT4 cho tin hiéu 21 C, trong d6 ¢6 2 tin hiéu cong huong & 8¢
186.39 (C-9) va 182.08 (C-10) dac trung cua carbon ketone (quinon) va 3 tin hiéu 6¢
164.15(C-6) , 161.54 (C-8) va 161.03 (C-1) ppm dac trung cua carbon trén nhan thom
mang nhom thé oxy. 10 tin hiéu gém nam tin hiéu carbon bac IV cong huong & ¢ 146.86
(C-4), 136.47 (C-10a), 132.06 (C-4a), 114.43 (C-9a), 113.31 (C-8a) va bédn tin hiéu carbon
111 12 4 tin hiéu cta carbon thom khong nhom thé cong huong & §¢ 124.14(C-2), 119.21(C-
4),108.29 (C-7,5). 6 tin hiéu trong vung tir 100 — 60 ppm déc trung cho phan tir duong S-D-
glucoside. Nhom metyl cong hudng & ving truong cao dc 21.35 6y 2.41 ppm dac trung cua
nhom metyl thé trén nhan thom.

So sanh véi tai liéu tham khao [88] khang dinh RT4 la emodin-8-O-B-D-glucoside.
4.2.5. Hop chdt RT5 (chrysophanol -8-O-g-D-glucoside va physcion -8-O-f-D-glucoside)

H OH 1 OH

chrysophanol-8-O-p-D-glucoside physcion-8-O-B-D-glucoside

Hinh 4.12. Cau trlc hop chat RT5 (chrysophanol -8-O-4-D-glucoside va physcion -8-O-4-
D-glucoside



68

Bang 4.9. Dir liéu phé cua hop chat RT5 va chrysophanol -8-O-4-D-glucoside va physcion -8-O-4-D-glucoside

Vi tri RT5 Chrysophanol-8-O-$-D-glucoside [89] Physuon -8-O-p-D-glucoside [90]
O (d9 bdi, J = Hz) 0P Su® (d6 bdi, J = Hz) o 1 (d6 bdi, I = Hz) 0"
1 161.62 161.5
2 7.50 (1H, brs) 119.30 7.46 (1H, brs, H-2) 118.9
3 147.10 147.2
4 7.19 (1H, brs) 124.04 7.16 (1H, brs, H-4) 123.6
5 7.71 (1H, d, J = 8.0 Hz) 122.49 7.69 (1H, d,J= 8.4 Hz) 122.1
6 7.87 (1H,dd, J=7.5, 8.0 Hz) | 135.89 7.73 (1H, dd, J =7.8, 8.4 Hz) 135.5
7 7.89 (1H, d, J=7.5Hz) 120.57 7.82 (1H, d, J =7.8 Hz) 120.1
8 158.19 157.8
9 187.49 187.4
10 182.07 181.6
4a 132.04 131.7
8a 114.75 116.3
%9a 114.45 114.3
10a 134.73 134.3
CH, 2.41 (3H, s, CHy) 21.38 2.40 (3H, s, CHy) 21.1
Glu
1 5.16 (1H,d, J=7.5Hz) 100.57 5.12 (1H, d, J=7.4 Hz) 100.2
2 73.23 3.36 (1H, m) 72.9
3 77.26 3.80 (1H, m) 76.9
4 69.64 3.48 (1H, m) 69.1
5 76.50 3.71(1H, m) 76.1
6 60.02 | 3.93 (2H, dd, J=2.4, 12.0 Hz, H-6") 60.2
1 160.67 160.66
2 7.18 (1H, d, J = 2.5 Hz) 124.22 7.17 (1H, d, J = 2.5 Hz) 124.20
3 147.59 147.10
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4 747 (1H,d, J=25 Hz) | 119.30
5 737(1H,d, J=25Hz) | 107.35
6 164.7
7 718 (1H,d, J=25Hz) | 106.50
8 161.68
9 186.43
10 181.87
4a 132.13
8a 114.45
% 114.45
10a 136.32
O-CHs 3.96 (3H, s, OCH.) 56.07
CH, 2.42 (3H, s, CHa) 21.45
Glu
1 517 (1H,d, J=75Hz) | 100.69
2 73.29
3 76.56
4 69.80
5 77.43
6 60.72

7.47 (1H, d, J=2.5 H2)

119.33

7.35 (1H,d, J=2.5 Hz)

107.36

164.70

7.17 (1H, d, J = 2.5 Hz)

106.51

161.66

186.43

181.85

132.03

114.44

114.44

136.31

3.96 (3H, s, OCH3)

56.06

2.41 (3H, s, CHy)

21.35

517 (1H, d, J = 7.5 Hz)

100.71

3.17-3.77 (5H, m)

73.23

76.55

69.80

77.43

60.78

®Po trong dung méi DMSO-dg, "125 MHz, °500 MHz, “100 MHz, 400 MHz.
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Phd *C-NMR cua hdn hop RT5 cho thdy 43 tin hiéu carbon cua hdn hop hai
hop chit. Cac tin hiéu ndy xép thanh cip tuong tu nhau (Theo ti 1¢ 1:1). Trong sb 21
tin hiéu carbon cua chat 1, c6 tin hiéu 15 C thé thién la phan aglycon anthraquinone, trong
do6 2 tin hiéu cong hudng & ¢ 187.49 va 182.07 dac trung cua carbon ketone (quinon) va
2 tin hiéu 8¢ 161.62va 158.19ppm dic trung cua carbon trén nhan thom mang nhom thé
oxy. Muoi tin hiéu gém nam tin hi¢u carbon bac IV cong huong ¢ d¢c 147.10, 134.73,
132.04, 114.75, 114.75 va nam tin hiéu carbon Il l1a 5 tin hiéu cua carbon thom khong
nhom thé cong huong & 8¢ 135.89, 124.04, 122.49, 120.57, 119.03. Nhém metyl cong
huéng & ving trudng cao 8¢ 21.38 5y 2.41 ppm dic trung ctia nhom metyl thé trén nhan
thom. Va mot goc duong (8 = 60 — 101 ppm). CAc tin hiéu cua chat 2 ciing twong tu nhu
chat 1. Gom c6 22 tin hiéu carbon cua chat 2, ¢6 tin hiéu 16 C thé thién 1a phan aglycon
anthraquinone va mot géc duong (8 = 60 — 101 ppm). So sanh véi tu liu [89] va [90],
du doan RTS 1a hdn hop 2 chét chrysophanol -8-O-p-D-glucoside va physcion -8-O-p-D-
glucoside).
4.2.6. Hop chdt RT6 (p-sitosterol)

Hinh 4.13. Cau trdc hop chit RT6 (S-sitosterol)
So séanh vai tai liéu tham khao [91] khang dinh RT6 Ia S-sitosterol
4.2.7. Hop chdt RT7 (daucosterol)

Hinh 4.14. Cau trdc hop chat RT7 (daucosterol)
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So sanh véi tai liéu tham khao [91] khang dinh RT7 la daucosterol
4.3. Cau truc cac chat phan lap dwoc tir cAy muéng trau Senna alata
4.3.1. Hop chdt SA1 (methyl 2,4,6-trihydroxybenzoate)

OH
4
5 3

6 2
HO™ ™Y, "OH

07 “OCH,
Hinh 4.15. Cau trdc hop chit SA1 (methyl 2,4,6-trihydroxybenzoate)
Bang 4.10. Dit liéu pho caa hop chat SA1 va methyl 2,4,6-trihydroxybenzoate

SA1l Methyl 2,4,6-trihydroxybenzoate [92]

Vi tri Ou™C (a6 bdi, J = Hz) 0" ou" ¢ (a6 bdi, J = Hz) o
1 - 93.23 i 92.3
2 - 164.75 - 164.4
3 5.93 (1H, s) 95.42 5.95 95.3
4 - 162.90 - 162.1
5 5.93 (1H, s) 95.42 5.95 95.3
6 - 164.75 - 164.4

-COO- - 170.22 - 169.3

-OCH, 4.04(3H, brs) 52.05 4.02 51.8

2-OH 9.99 (1H, s)

4-OH 9.93 (1H, s)

6-OH 9.99 (1H, s)

®Po trong dung méi CD;0D, °125 MHz, °500 MHz,” do trong dung méi CDClz+ DMSO-dg,
475 MHz, 300 MHz.
So sanh véi tai liéu tham khao [92] khang dinh SA1 1a methyl 2,4,6-trihydroxy benzoate
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4.3.2. Hop chdt SA2 (kaempferol)

Hinh 4.16. Cau trdc hop chit SA2 (kaempferol)
Bang 4.11. Dit liéu pho caa hop chat SA2 va kaempferol

SA2 Kaempferol [93]

Vitri | 64*° (dd bdi, J = Hz) ocP Ou™C (a6 bdi, J = Hz) ocP
2 148.06 148.07
3 137.14 137.12
4 177.39 177.67
5 162.53 162.50
6 6.18 (1H, d, J=2.0 Hz) 99.26 6.18 (1H, d, J=1.9 Hz) 99.29
7 165.58 165.57
8 6.40 (1H, d, J=2.5 Hz) 94.46 6.38(1H, d, J=1.9 Hz) 94.59
4a 104.56 104.56
8a 158.28 157.27
K 123.74 123.75
2’ 8.08 (1H, d, J=7.0 Hz) 130.68 8.07 (1H, d, J=9.0 Hz) 130.67
3 6.91 (1H, d, J=7.0 Hz) 116.31 6.90 (1H, d, J=9.0 Hz) 116.31
4 160.57 160.54
5 6.91 (1H, d, J=7.0 Hz) 116.31 6.90 (1H, d, J=9.0 Hz) 116.31
6’ 8.07 (1H, d, J=7.0 Hz) 130.68 8.07 (1H, d, J=9.0 Hz) 130.67

®Po trong dung méi CD;0D, 125 MHz, °500 MHz.

Trén phdé '"H-NMR cho céc tin hiéu dic trung cua 6 proton vong thom xuit hién
trong khoang tir 8.0-5.9 ppm trong dé c6 1 doublet dac trung cho tin hiéu cong hudng cua
hydro ¢ carbon vj tri s6 6 c6 d6 dich chuyén hoa hoc 1a 8= 6.40 ppm (1H, d, J= 2.0Hz)
chiu sy anh huéng cua twong tac spin-spin caa hydro ¢ carbon & vi tri s6 8; tin hiéu cong
huong caa hydro ¢ carbon vi tri s6 8 co @ chuyén dich hoa hoc 1a 6.18 ppm (1H, d, J=
2.0 Hz). Pay la 2 proton ghép cap vdi nhau ¢ vi tri meta trén cung mét vong thom. 2 tin
hiéu doublet c6 d6 chuyén dich héa hoc 1a 8.08 (2H, d, J= 7.0 Hz) va 6.91 (2H, d, J =7.0
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Hz) Ia hai cap proton tuong dwong ghép cap véi nhau & vi tri ortho trén cung mot vong

thom.

Trén phd BBC-NMR thé hién 13 tin hiéu dic trung cho bg khung flavone 15 carbon

c6 vong B dbi xtmg gém 1 carbon carbonyl & 8¢ 177.39, sau carbon bac IV cua vong thom
gin oxy ¢ 8¢ 165.58 (C-7), 160.57 (C-4’), 162.53 (C-5), 158.28 (C-8a), 148.06 (C-2),
137.14 (C-3). Hai carbon bac 4 vong thom k gin oxy & 8¢ 123.74, 104.56. Sau carbon
methine vong thom & 6¢ 130.68 (C-2°, C-6”), 116.31 (C-3°, C-57), 99.26 (C-6), 94.46 (C-
8). So sanh véi tai liu tham khao [93] khang dinh SA2 1a kaempferol
4.3.3. Hop chdt SA3 ((-)epiafzelechin)

Hinh 4.17. Cau trdc hop chat SA3 ((-)epiafzelechin)

Bang 4.12. Dix liéu pho caa hop chat SA3 va (-)epiafzelechin

SA3

(-) Epiafzelechin [94]

Vi tri on™" (49 bdi, J = Hz) oc™ on™" (9 bdi, J = Hz) oc™
2 4.95 (1H, s, H-2) 79.47 4,933 79.53
3 4.24 (1H, m, H-3) 66.85 4.221 66.90
4 2.89 29.13 2.880 29.16

(1H, dd, J= 16.5, 4.5 Hz, H-4p) (1H, dd, J= 16.7, 4.5 Hz, H-4p)

2.76 2.749

(1H, dd, J=16.5, 3.0 Hz, H-40) (1H, dd, J=16.7, 3.2 Hz, H-40)
5 157.57 157.63
6 6.04 (1H, d, J= 2.5 Hz) 96.19 6.027 (1H, d, J= 2.3 Hz) 96.25
7 157.62 157.66
8 5.94 (1H, d, J= 2.5 Hz) 95.72 5.927 (1H, d, J= 2.3 Hz) 95.78
da 99.74 99.79
8a 157.19 157.24
I’ 131.49 131.55
2’ 7.38 (1H, d, J=8.5 Hz) 129.13 7.362 129.17
3 6.83 (1H, d, J =8.5 Hz) 115.46 6.816 115.50
4’ 157.63 157.69
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5’ 6.83 (1H, d, J =8.5 Hz) 115.46 6.816 115.50
6’ 7.38 (1H, d, J=8.5 Hz) 129.13 7.362 129.17
3-OH 3.65 (1H, d, J=5.5 Hz)
5-OH 8.16 (1H, brs)
7-OH 7.99 (1H, brs)
4’-OH 8.28 (1H, brs)

Do trong dung moi acetone-g, P125 MHz, °500 MHz.

Trén phdé '"H-NMR cho c4c tin hiéu dic trung cua 6 proton vong thom xuit hién
trong khoang tir 8.0-5.9 ppm trong dé c6 1 doublet dac trung cho tin hi€u cong hudng cua
hydro & carbon vi tri s6 6 c6 d6 dich chuyén héa hoc 1a 6= 6.04 ppm (1H, d, J= 2.5 Hz)
chiu sy anh hudéng cua twong tac spin-spin caa hydro ¢ carbon ¢ vi tri s6 8; tin hiéu cong
huong caa hydro ¢ carbon vi tri s6 8 co do chuyén dich hoa hoc 1a 5.94 ppm (1H, d, J=
2.5 Hz). Pay la 2 proton ghép cap vai nhau & vi tri meta trén cung mot vong thom. 2 tin
hiéu doublet c6 d6 chuyén dich héa hoc la 7.38 (2H, d, J= 8.5 Hz) va 6.83 (2H, d, J =8.5
Hz) Ia hai cap proton tuong duong ghép cap véi nhau & vi tri ortho trén cung mot vong
thom. Hai proton cua nhdm methine c6 gan oxy c6 3y 4.95 (1H, s, H-2) va 4.24 (1H, m, H-
3) cung hai proton ciia nhém methylene c6 6y 2.89 (1H, dd, J= 16.5, 4.5 Hz, H-4p) va 2.76
(1H, dd, J= 16.5, 3.0 Hz, H-4a). Bbn proton cua 4 nhom OH c6 3y 8.28 (1H, brs), 8.16
(2H, brs), 7.99 (1H, brs), 3.65 (1H, d, J=5.5 Hz).

Trén phé BC.NMR  thé hién 13 tin hi€u dac trung cho bd khung flavanol 15 carbon
gdm bon carbon bac IV clia vong thom gin oxy & 8¢ 157.63 (C-4"), 157.62 (C-7), 157.57
(C-5), 157.19 (C-8a). Hai carbon bac 4 vong thom khong gin oxy ¢ ¢ 131.49 (C-17),
99.74 (C-4a) cung sau carbon methine vong thom ¢ 8¢ 129.13 (C-2’°, C-6), 115.46 (C-3°,
C-57), 96.19 (C-6), 95.72 (C-8). Thé hién hai vong A va vong B d6i xung trong khung
flavanol. Hai carbon methine c6 gin oxy ¢ 8¢ 79.47 (C-2) va 66.85 (C-3) hop véi nhom
methylen 8¢ 29.13 ¢ vung truong cao tao thanh vong C trong bd khung flavanol.

So sanh véi tai liéu tham khao [94] khang dinh SA3 la (-)epiafzelechin.
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Hinh 4.18. Cau trdc hop chat SA4 (rhein)

Bang 4.13. Dit liéu phé cua hop chat SA4 va rhein

SA4 Rhein [84]
Vi tri O (d6 bdi, J = Hz) 0" ou® (d6 bdi, J = Hz) o
1 161.46 161.51
2 7.71 (1H, brs) 124.20 7.77 (1H, m) 124.21
3 137.33 138.20
4 8.11 (1H, brs) 119.23 8.14(1H, m) 119.05
5 7.69 (1H, d, J=8.0Hz) 119.23 7.75 (1H, d, J= 7.54 Hz) 119.48
6 7.78 (1H, dd, J=8.0,7.5Hz) | 137.33 | 7.84 (1H, dd, J= 8.22, 7.54 Hz) | 137.63
7 7.37 (1H,d, J=8.0Hz) | 124.20 7.41 (1H, d, J= 8.22 Hz) 124.64
8 161.46 161.27
9 191.23 191.49
10 181.27 181.25
4a 133.31 133.61
8a 116.14 116.33
9% 117.52 118.48
10a 133.31 133.41
OH-1 - - - -
OH-8 - - - -
3- - 166.27 - 165.52
COOH

®Po trong dung méi DMSO-dg,,°125 MHz, °500 MHz,

9100 MHz, 400 MHz.

Trén phd *H-NMR: Nam tin hiéu cta proton thom c6 do chuyén dich héa hoc trong

vung 6-8 ppm. Trong d6 c6 1 doublet doublet déc trung cho tin hi¢u cong hudng ciaa hydro
& carbon vi tri s6 6 c6 do dich chuyén héa hoc 1a 8= 7.78 ppm (1H, dd, J=8.0,7.5 Hz) chiu

su anh huéng cua tuong tac spin-spin cua hydro ¢ carbon & vi tri s6 5 va vi tri sé 7; tin hiéu

cong huong cua hydro & carbon vi tri s6 5 va 7 c6 o chuyén dich héa hoc twong tng 1a
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7.69 (1H, d, J=8.0 Hz) va 7.37 (1H, d, J=8.0 Hz). Tin hiéu cong hudng cua hydro ¢ carbon
vi tri s6 2, sb 4 ¢6 d6 chuyén dich héa hoc twong tng 12 7.71 ppm (1H, brs) 8.11 ppm (1H,
brs).

Phé **C-NMR cua SA4 cho tin hiéu 21 C, trong d6 c¢6 2 tin hiéu cong huéng & 8¢
191.23 (C-9) va 181.27 (C-10) dac trung cua carbon keton (quinon) va 1 tin hiéu d¢
161.46 (C-1,8) ppm dic trung cua carbon trén nhin thom mang nhom thé oxy. Mudi tin
hiéu gdm bdn tin hiéu carbon bac IV céng huong ¢ d¢ 137.33(C-3,6), 133.31(C-4a, 10a),
117.52 (C-9a), 116.14 (C-8a) va nam tin hiéu carbon bac Il Ia ba tin hiéu cua carbon thom
khong nhom thé cong huang & 8¢ 137.33, 124.20 (C-2,7), 119.23. Nhom carboxylic cong
huong ¢ ving treong thap 8¢ 166.27 ppm thé hién nhém carboxylic gan trén nhan thom.

So sanh véi tai liéu tham khao [84] khang dinh SA4 14 rhein.

4.3.5. Hop chdt SA5 (aloe-emodin)

Hinh 4.19. Cau trlc hop chat SA5 (aloe-emodin)

Xem bién luan chat DH4
4.3.6. Hop chdt SA6 (aloe-emodin-8-O-glucoside)

1 OH

Hinh 4.20. Cau trdc hop chit SA6 (aloe-emodin-8-O-glucoside)
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SA6

aloe emodin 8-O-f glucoside [89]

Vi tri On™° (a6 bdi, J = Hz) ocP On™® (a6 bdi, J = Hz) o
1 161.62 161.6
2 7.29 (1H,d,J=15Hz) | 120.72 7.27 (1H, brs) 120.6
3 152.26 152.2
4 7.67 (1H,d,J=15 Hz) | 116.01 7.65 (1H, brs) 116.0
5 7.89 (1H,dd,J=85,1.5 | 120.59 | 7.88 (1H, dd, J=8.0,2.0 Hz) | 120.6
Hz)
6 7.85 (1H, t, J= 8.0Hz) 135.95 7.86 (1H, t, J=8.0) 135.9
7 7.71 (1H, dd, J= 8.5, 1.5 Hz) | 122.44 | 7.70 (1H, dd, J=8.0,2.0 Hz) | 122.4
8 158.23 158.2
9 187.58 187.5
10 182.11 182.1
4a 134.48 132.2
8a 115.47 115.4
9 115.47 115.4
10a 132.26 131.5
OH-1 - - - -
OH-8 ; ; ; -
3 4.60 (2H, m) 62.0 4.60 (2H, m) 62.0
CH,OH
Glu
K 5.56 (1H, d, J=6.0 Hz) 100.49 5.15 (1H, d, J=7.7 H2) 100.5
2’ 73.28 73.3
3 76.52 76.5
4 3.49-3.21 (6H, m) 69.51 69.5
5 77.26 77.2
6’ 60.06 60.6

®Po trong dung méi DMSO-g,, °125 MHz, °500 MHz, 100 MHz, °400 MHz.

Trén phd *H-NMR: Nam tin hiéu cia proton thom c6 do chuyén dich héa hoc trong

vung 6-8 ppm. Trong d6 c6 1 doublet dac trung cho tin hiéu cong huong cua hydro &

carbon vi tri s6 4 ¢4 do dich chuyén héa hoc 1a 8= 7.67 ppm (1H, d, J= 1.5 Hz) chiu su

anh huong cua tuong tac spin-spin cua hydro & carbon & vi tri s6 2; tin hiéu cong huong

cua hydro & carbon vi tri s6 2 c¢6 do chuyén dich héa hoc 12 7.29 ppm (1H, brs). 1 tiplet

dic trung cho tin hidu cong huéng cua hydro & carbon vi tri sb 6 chiu anh huéng cia twong
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tac spin-spin cua hydro & carbon & vi tri s6 5 va vi tri s6 7. Tin hiéu cong huang cua hydro
& carbon vi tri s6 5, s6 7 ¢6 d6 chuyén dich héa hoc twong tng 1a 7.89 ppm (1H, dd, J= 8.5,
1.5 Hz) 7.71(1H, dd, J= 8.5, 1.5 Hz). Mét tin hiéu 6 4.60 ppm (2H) ung véi tin hiéu cong
huong cua nhém —CHj, lién kiét véi nhan thom. Va tin hiéu proton anomeric 5.56 (1H, d, J
= 6.0 Hz) thé hién dic trung cho phan tir dudng S-D-glucoside.

Phd C-NMR cua SA6 cho tin hiéu 21 C, trong do6 c6 2 tin hi¢u cong huong & d¢
187.58 (C-9) va 182.11 (C-10) dac trung cua carbon ketone (quinon) va 2 tin hiéu dc
161.62 (C-1), 158.23(C-8) ppm dic trung cua carbon trén nhan thom mang nhom thé oxy.
10 tin hiéu gdm nim tin hiéu carbon bac 1V cong huong & §¢ 152.26 (C-3), 135.95 (C-6),
134.48 (C-4a), 132.26 (C-10a), 115.47 (C -8a,9a) va bdn tin hiéu carbon 111 1a 4 tin hiéu
ctia carbon thom khong nhom thé cong huong & 8¢ 122.44 (C-7), 120.72 (C-2), 120.59 (C-
5), 116.01 (C-4). Cung 6 tin hiéu trong vung tir 100 — 60 ppm (100.49, 77.26, 76.52, 73.28,
69.51, 60.06) dic trung cho phan tir dwong f-D-glucoside. Va nhém —CH,OH cong hudng
& ving trudng cao d¢ 62.0 8y 4.60 ppm thé hién cua nhém metyl thé trén nhan thom.

So sanh voi tai liéu tham khao [89] khiang dinh SA6 Ia aloe emodin 8-O-f

glucoside

4.3.7. Hop chdt SA7 (kaempferol-3-O-glucoside)

3

Hinh 4.21. Cau trac hop chat SA7 (kaempferol-3-O-glucoside)
Bang 4.15. Dit liéu phd cua hop chat SA7 va kaempferol-3-O-glucoside

SA7 Kaempferol-3-O-glucoside [95]
Vi tri O (d6 bdi, J = Hz) oc" Su® (d6 bdi, J = Hz) o
2 158.56 158.51
3 135.47 135.46
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4 179.53 179.53
5 163.11 163.09
6 6.26 (1H, d, J=2.0 Hz) 99.97 6.20 (1H, d, J=2.0 Hz) 99.87
7 166.26 165.97
8 6.42 (1H, d, J=2.0 H2) 94.80 6.39 (1H, d, J=2.0 Hz) 94.74
4a 105.70 105.70
8a 159.07 159.09
1’ 122.83 122.80
2’ 8.07 (1H, d, J=8.0 Hz) 132.28 8.05 (1H, d, J=9.0 Hz) 132.27
3 6.90 (1H, d, J=8.0 Hz) 116.32 6.88 (1H, d, J=9.0 Hz) 116.07
4 161.59 161.56
5 6.90 (1H, d, J=8.0 Hz) 116.32 6.88 (1H, d, J=9.0 Hz) 116.07
6’ 8.07 (1H, d, J=8.0 Hz) 132.28 8.05 (1H, d, J=9.0 Hz) 132.27
Glu
1” 5.27 (1H, d, J=7.5 H2) 104.11 5.24 (1H, d, J=7.3 Hz) 104.07
2” 3.44(1H, m) 75.75 3.44(1H, dd, J=9.1, 7.3 Hz) 75.74
3” 3.41(1H, m) 78.07 3.41(1H, t, J=9.1 H2) 78.05
4” 71.38 3.32 (1H, t, J=9.1 Hz) 71.37
5” 3.20 (1H, m) 78.44 3.19(1H, ddd, J=9.1, 5.4, 2.3) 78.43
3.70 3.68
= (1H, dd, J=12.0, 2.0, H-67,) 62.65 (1H, dd, J=11.9, 2.3, H-6",) 62.64
3.52 3.52
(1H, dd, J= 12.0, 2.0, H-6™) (1H, dd, J=11.9, 5.4, H-6™)

®Po trong dung méi CD;0D, 125 MHz, °500 MHz, 100 MHz, °400 MHz.

Trén phd 'H-NMR cho céc tin hiéu didc trung cia 6 proton vong thom xuét hién
trong khoang tir 8.0-6.0 ppm trong dé c6 1 doublet dédc trung cho tin hiéu cong hudng cua
hydro & carbon vi tri s6 6 c6 d dich chuyén héa hoc 1a 5= 6.42 ppm (1H, d, J= 2.0 Hz)
chiu sy anh hudéng cua twong tac spin-spin cua hydro ¢ carbon ¢ vi tri s6 8; tin hiéu cong
huong caa hydro ¢ carbon vi tri s6 8 co @ chuyén dich hoa hoc 1a 6.26 ppm (1H, d, J=
2.0 Hz). Bay la 2 proton ghép cap vai nhau & vi tri meta trén cung mét vong thom. 2 tin
hiéu doublet c6 d6 chuyén dich héa hoc la 8.07 (2H, d, J= 8.0 Hz) va 6.90 (2H, d, J =8.0
Hz) la hai cédp proton twong dwong ghép cap vaoi nhau ¢ vi tri ortho trén cung mot vong
thom. Tin hiéu proton anomeric & do chuyén dich héa hoc 1a 5.27 (1H, d, J=7.5 Hz) thé
hién dac trung cho phan tir duwong S-D-glucoside.

Trén phd *C-NMR  thé hién 19 bao gdm 13 tin hiéu dic trung cho bd khung flavone

15 carbon c6 vong B ddi ximg gdm 1 carbon carbonyl & 8¢ 179.53 (C-4), sau carbon bac
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IV cta vong thom gin oxy ¢ 8¢ 166.26 (C-7), 163.11 (C-5), 161.59 (C-4’), 159.07 (C-8a),
158.56 (C-2), 135.47 (C-3). Hai carbon bac 4 vong thom k gin oxy ¢ 8¢: 122.83 (C-17),
105.70 (C-4a). Sau carbon methine vong thom & d¢c 132.28 (C-2°, C-6"), 116.32 (C-3°, C-
5%), 99.97 (C-6), 94.80 (C-8). Cung 6 tin hiéu dac trung cho 6 carbon trong duong duong
S-D-glucoside trong khoang 104-60 ppm 6c 104.11 (C-17), 78.44 (C-57), 78.07 (C-37),

75.75 (C-27), 71.38 (C-4”), 62.65 (C-6”).

So sénh véi tai liéu tham khao [95] khang dinh SA7 1a kaempferol-3-O-glucoside
4.3.8. Hop chdt SA8 (kaempferol-3-O-gentiobioside)

Hinh 4.22. Cau trdc hop chat SA8 (kaempferol-3-O-gentiobioside)

Bang 4.16. Dit liéu phd cuia hop chat SA8 va kaempferol-3-O-gentiobioside

SA8

Kaempferol -3-O- gentiobioside [96]

Vi tri On™C (a6 bdi, J = Hz) 8P W (d6 bdi, J = Hz) o°
2 158.99 157.34
3 135.52 134.36
4 179.41 178.25
5 161.56 161.82
6 6.21 (1H, d, J=2.0 Hz) 100.05 6.19 (1H, d, J=0.7 Hz) 98.78
7 166.20 164.80
8 6.42 (1H, d, J=2.0 Hz) 94.93 6.40 (1H, d, J=1.1 Hz) 93.73
4a 105.75 103.43
8a 158.55 157.79
I 122.70 122.61
2’ 8.11 (1H, d, J=8.5 Hz) 132.37 | 8.10 (1H, dd, J=85,2.2 Hz) | 131.17
3’ 6.90 (1H, d, J=8.5 Hz) 116.23 | 6.89 (1H, dd, J=9.1,2.2 Hz) | 115.03
4 161.56 160.36
5 6.90 116.23 6.89 115.03
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(1H, d, J=8.5 Hz) (1H. dd, J=9.1, 2.2 H2)
6 8.11 (1H, d, J=8.5 Hz) 132.37 | 8.10,(1H, dd, J=85, 2.2 Hz) | 131.17
Glu1l
B 5.25 (1H, d, J=7.4) 104.08 5.23 (1H, d, =7.3) 10331
R 75.08 73.92
3 77.78 76.77
> 3.49 - 3.37 (4H, m) e 3.46 — 3.03 (4H, m) o
5 77.64 76.66
3.65 3.65
§ (dd J=12.0, 7.0 Hz) (dd J=12.0, 6.0 Hz) 68.41
6 3.96 69.53 3.06
(1H, dd, J= 12, 1.5 Hz) (1H, dd, J= 12, 2.0 Hz)
Glu 2
1 4.16 (1H, d, = 7.5 Hz) 10456 | 4.16 (1H, d, J= 7.7 Hz) 102.93
e 3.09 (1, dd, J=8.0,85Hz) | 75.74 73.88
3 3.20 (1H, t, 3=9.0 Hz) 77.81 3.46_3.03 76.62
1 3.25 (1H. dd, J= 9.0, 9.0 Hz) 71.35 (4H, m) 70.14
57 | 3.04 (1H , ddd, J= 3.5, 7.0, 9.5 Hz) | 77.64 76.47
3.58 3.59
- (1H, dd J=, 12.0, 5.5 Hz) 6254 | (1H,ddJ= 120,60Hz) | 61.42
3.74 3.74
(1H, dd J= 12.0, 2.0 Hz) (1H, dd J= 12.0, 2.0 Hz)

®Po trong dung méi CD;0D, 125 MHz, °500 MHz, 100 MHz, °400 MHz.

Trén phdé '"H-NMR cho céc tin hiéu dic trung cua 6 proton vong thom xuit hién
trong khoang tir 8.0-6.0 ppm trong d6 c6é 1 doublet dac trung cho tin hi€u cong hudng cua
hydro & carbon vi tri s6 6 c6 do dich chuyén hda hoc 1a 6= 6.42 ppm (1H, d, J= 2.0 Hz)
chiu su 4nh huong cua tuwong tac spin-spin cua hydro & vi tri s6 8; tin hiéu cong huong caa
hydro & carbon vi tri s6 8 c6 do chuyén dich hoa hoc 14 6.21 ppm (1H, d, J=2.0 Hz). Pay
14 2 proton ghép cap véi nhau ¢ vi tri meta trén cing mot vong thom. 2 tin hi¢u doublet co
d6 chuyén dich hoa hoc la 8.11 (2H, d, J= 8.5 Hz) va 6.90 (2H, d, J =8.5 Hz) I hai cap
proton tuong duong ghép cap véi nhau ¢ vi tri ortho trén cing mot vong thom. Hai tin hiéu
proton anomeric & do chuyén dich héa hoc 1a 5.25 (1H, d, J=7.4) 4.16 (1H, d, J= 7.5 Hz)
thé hién dic trung cho 2 phan tir duong f-D-glucoside trong dudng gentiobioside.

Trén phé 13C-NMR thé hién 25 tin hiéu bao gém 13 tin hi¢u dac trung cho bg khung
flavone 15 carbon c6 vong B d6i xing gom 1 carbon carbonyl & 8¢ 179.41(C-4), sau

carbon bac IV cua vong thom gin oxy & 8¢ 166.20 (C-7), 161.56 (C-5), 161.56 (C-4"),




82

158.99 (C-2), 158.55 (C-8a), 135.52 (C-3). Hai carbon bic 4 vong thom k gin oxy & 8¢:
122.70 (C-17), 105.75 (C-4a). Sau carbon methine vong thom & ¢ 132.37 (C-2°, C-6’),
116.23 (C-3°, C-5%), 100.05 (C-6), 94.93 (C-8). Cung 12 tin hi¢u dic trung cho
gentiobioside gdm 2 phén tir dudng S-D-glucoside gian véi nhau qua lién két 1,6 S-D-
glycoside xuat hiénh trong khoang 104-60 ppm 8¢ 104.56 (C-1), 104.08 (C-1), 77.93
(C-57), 77.81 (C-3), 77.78 (C-37), 77.64 (C-5), 75.74 (C-2""), 75.08 (C-27), 71.25 (C-
47, 71.35 (C-4""), 69.53 (C-67), 62.54 (C-6™").

So sanh voi tai lieu tham khao [96] khing dinh SA8 1a kaempferol-3-O-

gentiobioside
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4.4. Panh gia hoat tinh khang vi sinh vat cia cao chiét va cac hep chit phan lap

4.4.1. Pdnh gid hoat tinh sinh hec cia cao chiét va cac hep chdat phan ldp dwoc tir
nguyén liéu dai hoang— R. tanguticum

4.4.1.1. Hoat tinh khdng ndm hai cy trong trong nha ledi ciia cdc cao chiét va cdic hop
chat tir nguyén liéu dai hoang— R. tanguticum

4.4.1.1.a. Hoat tinh in vivo khang nam cua cac cao chiét tr nguyén liéu dai hoang— R.
tanguticum

Céc cao chiét dichloromethane va ethyl acetate duoc thir nghiém in vivo khang 7 loai
nam gay bénh cay trong, cu thé: Magnaporthe grisea gay bénh dao 6n trén lta (Rice blast-
RCB), Rhizoctonia solani gay bénh dém van trén IGa (Rice sheath blight- RSB), Botrytis
cinerea gay bénh théi xam trén ca chua (Tomato grey mould- TGM), Phytophthora
infestans gay bénh mdc suong trén ca chua (Tomato late blight —TLB), Puccinia recondita
gay bénh gi sit trén lGa mi (wheat leaf rust-WLR), Blumeria graminis f.sp. hordei gay
bénh héo vang trén lba va khoai tay (barlery powdery mildew —BPM), Colletotrichum
cocodes gay bénh than thu trén 6t (red pepper anthracnose-PAN).

Két qua khang nam cua cac cao chiét dichloromethane va cao chiét ethyl acetate
duoc thé hién cu thé trong bang 4.17 va hinh 4.23.

Chung t6i nhan thay rang cac cao chiét dichloromethane va cao chiét ethyl acetate c6
hoat tinh manh ddi voi cac chuing nam: M. oryzae, P. infestans, P. recondita, B.graminis
f.sp.hordei va C. coccodes. & nong do6 3000 pg/mL. Pbi voi nam B.graminis f.sp.hordei
(BPM), 2 cao chiét dichloromethane va cao chiét ethyl acetate c6 hiéu qua 95-97% ngay

ca & ndng do thap 500 pg/mL.
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Bang 4.17. Hoat tinh sinh hoc cuia cao chiét dichloromethane va cao chiét ethyl acetate khang lai 7 loai nAm gay hai cay trong

. .2 Nong do Hiéu qua (%)
Dich chiét (Hg/mL) RCB® RSB TGM TLB WLR BPM PAN
500 2510 11+10 0 7+7.1 3+3.3 95+1.7 0
Ethyl acetate® 1000 7510 16+15 21+7.1 21+7.1 43+10 10040 93+2.5
3000 91+3.7 0 14+0.7 96+3.3 8310 10040 9240
500 50+£12.5 11+0.5 7+7.1 7+7.1 3+3.3 9710 64+3.3
Dichloromethane 1000 8810 16+12.5 2910 64+7.1 60+0 10040 94+3.3
3000 9310 5+5 21+7.1 10040 10040 10040 96+0.8
Blasticidin-S 50 100+0 - - - - - -
1 90+2.5 - - - - - -
Tricyclazole 10 100 +0 - - - - - -
0.5 98+0 - - - - - -
Validamycin 50 - 100+0 - - - - -
5 - 855 - - - - -
Flutolanil 50 - 1000 - - - - -
20 - 100+0 - - - - -
Fludioxonil 50 - - 100+0 - - - -
5 - - 88+2.1 - - - -
Fenheximide 100 - - 100+0 - - - -
20 - - 91+1.4 - - - -
Dimethomorph 10 - - - 100+0 - - -
2 - - - 88+2.1 - - -
Chlorothalonil 100 - - - 100+0 - - -
50 - - - 100+ 0 - - -
Flusilazole 10 - - - - 87+0 - -
2 - - - - 43+10 - -
Pyraclostrobin 0.3 - - - - 9310 - -
0.1 - - - - 8710 - -
Flusilazole 10 - - - - - 100+0 -
0.5 - - - - - 95+1.7 -
Benomyl 100 - - - - - 100+0 -
1 - - - - - 87+2.3 -
Dithianon 50 - - - - - - 83+3

10 - - - - - - 200
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DCM

C 500 1000 PC C 500 1000

Hinh 4.23. Hiéu qua khang nam cua cao chiét DCM va cao chiét EA ddi véi cac loai nam:
M.oryzae (RCB), B.graminis f.sp.hordei (BPM), C.coccodes (PAN) va P.recondita
(WLR) tai cac ndng do 500 va 1000 pg/mL, C (miu chua xur 1), PC (miu d6i ching
duong).

4.4.1.1.b. Hoat tinh in vivo khdng ndm cua cac hop chat anthraquinone tir nguyén liéu dai
hoang- R. tanguticum
Hop chat DH1 (chrysophanol) cé hiéu qua kim hdm 92, 95, 95% su phét trién cua

bénh BPM gay bai nam B.graminis f.sp.hordei. Trong khi hop chat DH2 (physcion) c6

PC
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hiéu qua kim hdms80, 92, 80 % & c4c ndng do 75, 150 va 300 pg/ml (twong ¢ng). Hop

chat DH3 (emodin) va DH5 (rhapontigenin) khéng thé hién sy kim hdm sy phét trién cua

bénh & ndng do tir 75 dén 300 pg/ml.

4.4.1.1.c. Hoat tinh in vitro khang ndm cua cac hop chét anthraquinone tir nguyén liéu dai

hoang- R. tanguticum

Panh gia hiéu qua véi nam B.cinerea (TGM), C.gloesporioides (PAN), R.solani

(RSB), P.infestans (TLB). Hiéu luc danh gia sau 5 ngay.

Bang 4.18. Hiéu qua céc ché pham dbi voi mot sé loai ndm gay hai cay trong trong diéu

kién phong thi nghiém.

Tén Nong d6 | Rhzoctonia Botrytis Phytophthora | Colletotrichum
anthraquinone (ppm) solani cinera infestans gloesporioides
PK | HL% |PK| HL% |PK| HL% | BK HL %
100 57 | 345 |53| 197 | 63| 149 5.7 16.2
DH1 bC 8.7 6.6 7.4 6.8
(chrysophanol) 200 51| 378 |46 | 313 | 58| 247 4.6 27.0
bC 8.2 6.7 7.7 6.3
100 4.1 53.9 |58 15 6.7 11.8 5.7 13.0
DH2 bC 8.9 6.8 7.6 6.5
(physcion) 200 | 34| 634 |55| 17 |63 182 | 5.0 26.5
bC 9.3 6.6 7.7 6.8
200 2.6 711 | 22| 651 |46 42.5 4.1 37.9
DH3 bC 9.0 6.3 8.0 6.6
(emodin) 300 1.7 795 | 07| 885 |22 71.8 2.4 67.1
bC 8.3 6.1 7.8 7.3

O ndng d6 100-300 ppm cac chat thar nghiém DH1 (chrsophanol), DH2 (physcion)

va DH3 (emodin) déu cé hiéu qua @c ché lai cac ndm B.cinerea, C.gloesporioides,

R.solani, P.infestans. B4i voi DH3 (emodin), tiy nong do khac nhau ma hiéu qua ting tir

65-88% so cong thire ddi ching.
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4.4.1.2. Hoat tinh in vitro khdng vi khudn hai cdy trong trong phong thi nghiém ciia cdc cao chiét va céc hop chat dwoc phan ldp
tir nguyén liéu dai hoang— R. tanguticum.

Két qua thur hoat tinh khang vi khuan cua céc cao chiét va cac hop chét phan lap duoc tir nguyén liéu dai hoang duoc thé hién
cu thé & bang 4.19.

Bang 4.19. Néng do wc ché téi thiéu (MIC, ug/mL) cua cac hop chat cé trong cay dai hoang— R. tanguticum

MIC #(ug/mL)

Chitng nm DH1 DH2 DH3° DH5 DHO06
chrysophanol  physcion  emodin rhapontigenin  desoxyrhapontigenin  DH7  EA DCM SS Chl

Acidovorax avenae subsp. cattlyae - - 18 150 38 - 125 125 nt’ 1.25
Agrobacterium tumefaciens - - - 150 75 - - - nt 20
Burkholderia glumae 600 600 300 75 38 - - 500 nt 25
Clavibacter michiganensis subsp.
michiganensis 600 600 600 150 75 - 500 250 nt 25
Pectobacterium carotovara subsp.
carotorova - - - 300 - - - - nt 25
Pectobacterium chrysanthemi - - - - - - - - nt 1.25
Pseudomonas syringae pv.
lachrymans - - - - - - - - nt Inhibit
Xanthomonas arboricola pv pruni - - - 75 - - 500 250 nt 25

Pseudomonas syringae pv. actinidiae
KW11 - - - - 38 250 500 1.25 nt

Ralstonia solanacearum - - - 150 - 600 500 500 5 nt
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% Hoat tinh khang khuan duoc thé hién bang MIC- xac dinh bang phuong phap pha lodng
nong do
nt®: Khong duoc kiém tra; SS: Streptomycin sulfate; Chl: Chloramphenicol

Qua bang 4.19. nhan thiy DH3 (emodin) c6 hoat tinh tc ché manh vi khuan
Acidovorax avenae subsp. cattlyae (Aac) voi gia tri MIC 1a 18 pg / mL va c¢6 anh huong tdi
2 ching vi khuan B. glumae va C. michiganensis subsp. michiganensis véi MIC 1an luot 13
300 va 600 pg / mL. Hai hop chat DH1 (chrysophanol) va DH2 (physcion) trc ché su phat
trién ctia chung vi khuan B.glumae va C. michiganensis subsp. michiganensis ¢ cung chi sd
MIC la 600ug/mL. DH5 (rhapontigenin) va DH6 (desoxyrhapontigenin) cé hoat tinh trc
ché manh cic chung vi khuan: A. konjaci, B. glumae, C. michiganensis subsp.
michiganensis, P. carotovora subsp .carotovora, X. arboricola pv.pruni (Xap), P. syringae
pv. actinidiae KW11 (Psa) va R. solanacearum. Tat ca cac hop chét va cao chiét déu khong
thé hién hoat tinh ¢ ché d6i voéi hai ching vi khuan P. chrysanthemi va P.
lachrymanswere

Hop chat DH3 (emodin) va hai cao chiét dichloromethane va ethyl acetate c6 hoat
tinh manh ddi v&i chung vi khuan Aac. Do d6, ICs va ICgy (cac ndng d6 tc ché sy ting
truong 50% va 90%) dugc tinh toan trén co s phan tich vé dir liéu dap ung ndng do va

duoc liét ké trong bang 4.20.

Bang 4.20. Kha niang uc ché cua hop chat DH3 (emodin) va cao chiét dichloromethane va

ethyl acetate ddi vai ching vi khuan Aac

Nong d6 tc ché (95% CI)°
DH3" EA DCM Chl
ICs,  4.25(3.29-5.48)  46.0 (12.3-79.7) 30.8(28.1-33.8) 0.775(0.682-0.881)
ICyy 17.86(12.14 —26.27) 118.6 (78.1-159.1) 63.4 (55.3-72.6) 1.013(0.826-1.242)
° DH3: Emodin, EA: Ethyl acetate, DCM: Dichloromethane
¢, 95%CIl: khoang tin cay 95%.

Chung tdi nhan thay rang céc cao chiét dichloromethane va cao chiét ethyl acetate ca

kha nang wc ché manh ddi voi chung Aac voi gia tri ICq 1an luot 13 63.4 pg/mL va 118.6
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ng/mL; gia tri ICso 1an luot 1 30.8 pg/mL va 46.0 ug/mL. So véi cao chiét ethyl acetate,
cao chiét dichloromethane thé hién hoat tinh khang khuin rong hon ddi véi 6 ching vi
khuéan bénh thuc vét, trong khi cao chiét ethyl acetate chi khang dugc 5 ching vi khuan.
4.4.2. Pdanh gid hoat tinh ciia cdc cao chiét va cdc hop chit tiv nguyén liéu lwéi bo - R.
trisetifer

4.4.2.1. Hogt tinh khang ndm hai cay trong trong nha lwéi cia cac cao chiét va cac hop
chdt tir nguyén liéu luwdi bo - R. trisetifer

Hoat tinh in vivo khang nim cua cac cao chiét tir nguyén liéu ludi bo - R.trisetifer

CAc cao chiét methanol, cao chiét ethyl acetate, cao chiét n-hexane cua R. trisetifer
duoc thir nghiém in vivo khang 7 loai nam gay bénh cay trong, cu thé: M.grisea gay bénh
dao 6n trén l0a (Rice blast- RCB), R.solani gay bénh ddm van trén lda (Rice sheath blight-
RSB), B.cinerea gay bénh théi xam trén ca chua (Tomato grey mould- TGM), P. infestans
gay bénh méc swong trén ca chua (Tomato late blight —TLB), P.recondita gay bénh gi sét
trén l0a mi (wheat leaf rust-WLR), Blumeria graminis f.sp. hordei gay bénh héo vang trén
lUa va khoai tdy (barlery powdery mildew —BPM), C.cocodes gay bénh than thu trén 6t
(red pepper anthracnose-PAN).

Két qua thir nghiém chi ra rang cao chiét cao chiét methanol, cao chiét ethyl acetate,
cao chiét n-hexane cua R. trisetifer & nong d6 333.3 pg/mL d3 c6 hiéu qua kiém soat tir 93
dén 100% trén BPM do B.graminis f.sp. hordei gay bénh héo vang trén lua va khoai tay
(barlery powdery mildew —BPM). Céc cao chiét cao chiét methanol, cao chiét ethyl
acetate, cao chiét n-hexane cua R. trisetifer & néng d¢6 3000 pg/mL ciing c¢6 hiéu qua tir
83%,85%, 89% tuong tng trén PAN do C.cocodes gay bénh than thu trén 6t (red pepper
anthracnose-PAN). Cao chiét methanol, cao chiét ethyl acetate, cao chiét n-hexane cua R.
trisetifer khong thé hién hoat tinh do M. grisea gay bénh dao 6n trén lGa trén RCB va R.
solani gay bénh dém van trén IGa RSB & ndng d6 thir nghiém. Céac cao chiét nay ¢ nong do
3000 pg/mL ciing c¢6 hiéu qua kiém soat B.cinera gay bénh théi xam trén ca chua TGM
(90%), P. infestans gay bénh mdc swong trén ca chua TLB (95%), P.recondita gay bénh gi
sat trén IGa mi WLR (90%).
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Bang 4.21. Hoat tinh sinh hoc in vivo ciia cao chiét methanol R. trisetifer, cao chiét n-hexane va cao chiét ethyl acetate khang lai

7 loai ndm gay hai cay trong

Dich chiét Nong d6 Hiéu qua (%)”
(Hg/mL) RCB® RSB TGM TLB WLR BPM PAN
RC-Hex* 3000 61.3 0.0£0 89.6+1.4 94.6 90.0 100.0 88.5
1000 0.0+0 0.0+0 50.0 42.9 53.3 100.0 79.0
333 0.0+0 0.0+0 7.1 7.1 33 95.0 10.0
RC-EtOAc 3000 40.0 0.0£0 7.1 7.1 60.0 100.0 85.0
1000 20.0 0.0£0 0.0 0.0£0 60.0 96.7 30.0
333 0.0+0 0.0+0 0.0 0.0+0 0.0 93.3 0.0
RC-MeOH 3000 0.0+0 0.0+0 14.3 0.0+0 26.7 100.0 83.0
1000 0.0+0 0.0+0 7.1 0.0+0 33 96.7 10.0
333 0.0£0 0.0£0 7.1 0.0£0 33 93.3 0.0£0
Blasticidin-S 50 1000 -d - - - - -
1 90£25 - - - - - -
Validamycin 50 - 1000 - - - - -
5 - 85+5 - - - - -
Fludioxonil 50 - - 100+0 - - - -
5 - - 88 +2.1 - - - -
Dimethomorph 10 - - - 1000 - - -
2 - - - 88 +2.1 - - -
Flusilazole 10 - - - - 870 - -
2 - - - - 43+10 - -
Benomyl 100 - - - - - 100+ 0 -
1 - - - - - 8723 -
Dithianon 50 - - - - - - 83+3

10 - - - - - - 20+0
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WLR

Control 1000 pg/mL. 3000 pg/mL  Flusilazole 10 png/mL

BPM

Control 1000 pg/mL. 3000 ug/mL.  Flusilazole 10 pg/mL

Control 1000 pg/mL. 3000 pg/mL Dithianon 50 pg/mL

Hinh 4.24. Hiéu qua khang nim cta cao chiét n-hexane va cao chiét ethyl acetate ddi véi
cac loai nam: B.graminis f.sp.hordei (BPM), C.coccodes (PAN) va P.recondita (WLR) tai
cac néng d6 1000 va 3000 pg/mL, C(miu chwa xtr 1y), PC (mau ddi chimg dwong).
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4.4.2.2. Hoat tinh khang vi khudn hai cdy trong ciia cdc cao chiét va cdc hop chdt dwoc phan Idp tir nguyén liéu lui bo - R.

trisetifer
Hinh 4.25. Hoat tinh khang vi khuan cta cac cao chiét va cac hop chat duoc phan 1ap tir nguyén lidu R. trisetifer
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4.4.2.2.a. Hoat tinh in vitro khang vi khuan hai ciy trong trong phong thi nghiém ctia cac
cao chiét tir nguyén liéu ludi bo - R. trisetifer.

Hoat tinh in vitro chéng vi khuén cta cac cao chiét dugc thir & cac néng do tur 32
dén 512 pg/mL. Két qua thar nghiém thé hién hoat tinh kim ham ddi v6i nhiéu loai vi
khuin gay bénh, trong dé cao chiét n-hexane cua R.trisetifer 1a thé hién hoat tinh manh
nhat. Cac cao chiét khong thé hién hoat tinh v6i cac ching vi khuan Aac, P.carotovorum
subsp. carotovorum , D.chrysanthemi va thé hién hoat tinh trung binh d6i vé6i cac ching
A. tumefaciens, B. glumae, C. michiganensis subsp. michiganensis, R. solanacearum, P.
syringae pv. actinidiae (Psa). O nong d6 512 pug/mL, cao chiét n-hexane ciia R.trisetifer
thé hién su kim him Aac (92.0%) va Xap (86.0%) va thé hién sy kim him manh R.
solanacearum (100%) va Psa (100%).
4.4.2.2.b. Hoat tinh in vitro khang vi khuan hai ciy trong trong phong thi nghiém cua cac
hop chét duoc phan 1ap tir nguyén liéu ludi bo - R.trisetifer.

Hon hop chat RT5 (chrysophanol-8-O-B-D-glucoside va physcion-8-O-p-D-
glucoside) ciing dugc thir voi 9 loai vi khuan. Két qua thir cho thay, hon hop nay khong
thé hién hoat tinh v6i 2 chiing vi khuan 1a Aac, P. carotovorum subsp. carotovorum va thé
hién hoat tinh trung binh véi cac ching B.glumae, C.michiganensis subsp. michiganensis,
D. chrysanthemi, R. solanacearum. A. tumefaciens, Psa. Hon hop nay thé hién hoat tinh
kha nhay véi chiing vi khuan Xap.
4.4.2.2.c. Hoat tinh in vivo khang vi khuan hai cdy trong trong nha kinh ctia can n-hexane
tir nguyén liéu ludi bo - R. trisetifer.

Bang 4.22. Hiéu qua kiém soat in vivo cia cin n-hexane tir cay R.chinesis ddi véi

vi khuan gay bénh héo xanh.

_ ‘ Chi s6 bénh (%)" Hiéu qua kiém
Vit liéu Nong do )
TDAT® 14DAT soat
5000 pg/mL 29.25b 47.25b 25.0b
RT-Hex
2500 pg/mL 31.5b 38.25¢ 39.3a
Probicol 200WP 500-fold dilution 31.5b 40.5bc 35.7a
Control 45.0a 63.0a




94

#Cay ca chua & giai doan 4-5 14 duoc phu dung dich 2 14n, thoi gian cdch nhau 7 ngay.

® Chi sb bénh duoc danh gid sau 7 va 14 ngdy u

‘DAT: ngay sau u.

9 Hiéu qua kiém soat sau 14 ngay xir 1y. Probicol 200 WP (bismerthiazol 190 g/kg +
kasugamycin 10g/kg) duoc pha lodng 500 lan dung lam ddi chimg duong. Nudc cit dugc

dung 1am ddi ching am.

7 DAT 14 DAT

Control

Hinh 4.26. Hiéu qua kiém soat bénh héo rii gdy bdi vi khuan R solanacearum do
can n-hexane cua R.trisetifer trén cdy ca chua.

Can n-hexane cua R.trisetifer dugc thir nghiém in vivo cho hiéu qua kiém soat bénh
héo rii gdy boi vi khuan R.solanacearum trén cay ca chua 4 tuan tudi. Két qua thé hién
kha ning kiém soat bénh cua cin n-hexane tir R.trisetifer t5t hon mau dbi ching am 1a
nuée. O cac nong do 2500 pg/mL va 5000 pg/mL 1am giam chi s6 bénh gay ra boi vi

khuan R.solanacearum trén cay ca chua 31.55 va 29.3% sau 7 ngay u. Thyuc nghiém sir
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dung Probicol 200 WP nhu 1a chat di chimg dwong thé hién gia tri kiém soat 1 35.7%.
So sang v6i két qua thir nghiém cin n-hexane tir R.trisetifer cho hiéu qua tuong tu.

Kha ning kiém soat bénh cta can n-hexane tir R.trisetifer & nong d6 2500 pg/mL la
39.3%, ¢ ndng d6 5000 pg/mL l1a 25% sau 14 ngay o
4.4.3. Pdnh gid hoat tinh ciia cdc cao chiét va cdc hop chit tiv nguyén liéu muong triu-
S. alata
4.4.3.1.Hoat tinh khéng ndm hai cy trong trong nha ledi ciia cdc cao chiét va cdc hop
chat tir nguyén liéu muong trdu- S. alata
4.4.3.1.a. Hoat tinh in vivo khang nAm hai cay trong trong nha ludi cua cc cao chiét tir
nguyén liéu mudng trau- S. alata

Cao chiét n-hexan va cao ethyl acetatecta 14 cdy S.alata duoc thir nghiém in vivo
khang 7 loai nam gay bénh cay trong, cu thé: M.grisea gay bénh dao 6n trén lda (Rice
blast- RCB), R.solani gay bénh dém van trén lta (Rice sheath blight- RSB), B.cinerea gay
bénh thdi xam trén ca chua (Tomato grey mould- TGM), P.infestans gay bénh mdc suong
trén ca chua (Tomato late blight —TLB), P.recondita gay bénh gi sit trén lda mi (wheat
leaf rust-WLR), B.graminis f.sp. hordei gay bénh héo vang trén lda va khoai tay (barlery
powdery mildew —BPM), C.cocodes gay bénh than thu trén 6t (red pepper anthracnose-
PAN).

Két qua thir nghiém hoat tinh khang ndm cua cao chiét n-hexane va cao chiét ethyl
acetate d6i v6i 7 loai ndm trén ¢ ndng d6 3000 pg/ml duge thé hién trong bang 4.23.

Bang 4.23. Két qua thir hoat tinh khang nam cua cao chiét ethyl acetate va cao n-

hexane ¢ nong d6 3000 pg/ml ddi vai 7 loai nim

MAu thir RCB| RSB | TGM | TLB | WLR | BPM PAN
Cao chiét n-hexane 25 0 0 64.29 | 26.67 0 58.33
Cao chiét ethyl acetate | 93.75| 0 28.57 | 95.71 | 90.00 0 93.33

Qua bang 4.23, nhan thay cao chiét ethyl acetatethé hién hiéu qua khang nam cao
(hén 90%) & ndng @6 tir 1000 pg/ml dén 3000 pg/ml.ddi véi ndm M.grisea (gdy bénh
bénh dao 6n RCB); nim P.infestans (gay bénh ca chua mbc suwong TLB); ndm

P.recondita (gay bénh gi 14 laa mi WLR ) va ndm C.gloeosporioides (gay bénh than thu
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trén cay 6t do PAN). Cao chiét ethyl acetate thé hién hoat tinh cao hon so véi cao chiét n-
hexane d6i véi nAm M.grisea (gdy bénh bénh dao 6n RCB), 