PAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HQC

TONG THI THUY VAN

PHAN TiCH CAU TRUC, HAM LUQONG
MOT SO SAPONIN CHINH TU LOAI THIiA CANH LA TO
(GYMNEMA LATIFOLIUM WALL. EX WIGHT)

LUAN VAN THAC SI HOA HQC

THAI NGUYEN - 2018




DAI HOC THAI NGUYEN
TRUONG PAI HOC KHOA HQC

TONG THI THUY VAN

PHAN TiCH CAU TRUC, HAM LUQONG
MOT SO SAPONIN CHINH TU LOAI THIiA CANH LA TO
(GYMNEMA LATIFOLIUM WALL. EX WIGHT)

Nganh: Hoa phan tich
Ma s6: 8440118

LUAN VAN THAC SI HOA HQC

Ngudi hwéng din khoa hoc: PGS. TS. PHAN VAN KIEM

THAI NGUYEN - 2018




LOI CAM ON

Dé hoan thanh duogc luin vin ndy em xin bay to long biét on sau sic
dén PGS.TS. Phan Van Kiém, TS Pham Hai Yén da giao dé tai va hét long
hudng dan, chi bao, truyén dat kién thirc kinh nghiém quy bau cho em trong
sudt qua trinh hoan thanh luan van nay.

Em xin chan thanh cam on céc thay, ¢ gido trong to bd mon hoa Phan
tich - PBai hoc Khoa hoc - Pai hoc Thai Nguyén, cac th?ly gido, cd gido hudng
dan phong thi nghiém thudc Vién héa sinh bién - Vién han 1am Viét Nam da
tao moi diéu kién gitip d& em trong qua trinh hoan thanh luan van.

Cubi cung em xin gui 101 cdm on sau sic dén bd me, anh chi em va ban

be da quan tdm, dong vién em hoan thanh luan van cua minh.

Thai Nguyén, ngay 17 thang 05 nam 2018

Hoc vién

Téng Thi Thiy Vin



MUC LUC

LOT CAM ON ..ottt a
IMUGC LUC <.ttt et et ettt e st eesasbe e eenees b
DANH MUC TU VIET TAT oot enes s d
DANH MUC CAC BANG ....cooouuiiieniiiineineisee e e
DANH MUC CAC HINH ...ooouiiiiecicieriscisiiseie s f
MO DAU ...t 1
Chuong 1. TONG QUAN .......ooiiiioeeeeeeeeeeeeeeeeeeeeeee e 2
1.1. Nhitng nghién ctru tong quan vé cdy Thia canh 14 t0 .........cc.oceevveveeeennnn.. 2
LI O R N 4 1 (o 1 s Vo LU 2
| B (O ¥ I ot 2RSSR 2
113 PRAN DO.cneneie ettt 4
1.1.4. M6t sb cong dung cua day thia canh trong y hoc dan gian................... 4
1.1.5. Thanh phﬁn hoa hoc va hoat tinh sinh hoc ..., 4
1.2. Téng quan vé& phurong Phap SAC Ki .....o.ovevevveeeeeeeeeeeeeeeeeeeeeeeee e 14
1.2.1. Piac diém chung ctia phuong phap SA¢ Ki.........ovveeveeeeeeeeeeeeeeeen. 14
1.2.2. Co sO clia phurong Phap SAC Ki ......o.veeveeeeeeeeeeeeeee oo 14
1.2.3. Phén loai cic phuong phap SAC Ki......evevveeeeeeeeeeeeeeeeeeeeeeereeeeeae 15
1.3. Mot sb phuong phap hoa li img dung trong xac dinh cdu triic cua cac

NOP ChAL NTU CO ..o, 17
Chuwong 2. THUC NGHIEM ...........c.ccooooiiiiiiieieeeeeeeeeeeeeeeee e, 21
2.1 MAU THUC VAL ..o 21
2.2. Phuong phap phan 1p c4¢ hop Chat.........cocoovueveeeeeeeeeeeeeeeeeeeeee 21
2.2.1. SAC KY 18P MONG (TLC) ..o 21
2.2.2. SAc ky 16p mONG 18U ChE.......ovveeeeeeeeeeeeeeeeeeeeeee e 21
2.2.3. SACKY COt (CC) oottt 21



2.3. Phuong phap phan tich cau trac hoa hoc ctia cac hop chét hiru co

phd cong hudng tir hat NhAN (NMR)........veeeeeeeeeeeeeeeeeee e, 22
2.3.1.PhO "H = NMR ..o 22
2.3.2.Ph0 PC o NMR ..o 22
2.3.3. Pho DEPT (Distortionless Enhancement By Polarisation Transfer).... 22
2.3.4.PhO 2D - NMR ...ooiiiiiiieeeeeeeeeeeeeeeeeee e 22
2.4, ThUC NEIIEIMN ....uviiiiiiieiiiee e e e e e e e e earaeeeeeeans 23
2.4.1. Phan 18P cAC hOP CHAL ......vveeeeeeeeeeeeeeeee e 23
2.4.2. Thong sb vat 1y va dir kién phd ctia cac hop chat phan 1ap dugc......... 26
Chuong 3. KET QUA VA THAO LUAN........cocooovoiiieeeeeeeeeeeeeeee 27
3.1. Phan tich cau triic hoa hoc ctia hop chat GL1 ......o.o.ovovevieeeeeeeeean. 27
3.2. Phan tich cau triic hoa hoc ctia hop chat GL2 ........o.cvovvvieeeeeeecean. 33
3.3. Phan tich cau triic hoa hoc ctia hop chat GL3 ..........coovvveeeeeeeeeeean. 39
3.4. Phan tich cu triic hoa hoc ctia hop chit GL4 ..., 45
3.5. Tong hop cau triic hoa hoc ctia mot s6 hop chat saponin phan lap
duoc tur loai G. latiflolium va danh gid so bd ham lugng ...........ccocvvveeeen. 51
KET LUAN ..ottt 54
TAILIEU THAM KHAO........coooiiiooiieeeeeeeeeeeeeeeeeeee e 55
PHU LUC



Viét tit
BC-NMR

'"H-NMR

CC
DEPT

DMSO
DPPH

ESI-MS
EtOAc
MeOH

HMBC

HPLC

HR-ESI-MS

HSQC

RP-18
TLC
TMS
COSY

DANH MUC TU VIET TAT

Viét day dii (Tiéng Anh)
Carbon-13 Nuclear Magnetic
Resonance
Proton Nuclear Magnetic
Resonance

Column chromatography

Distortionless Enhancement by

Polarisation Transfer
Dimethyl sulfoxide
2,2-diphenyl-1-picrylhydrazyl

Electrospray lonization Mass
Spectrometry

Ethyl acetate

Methanol

Heteronuclear mutiple Bond
Connectivity
High-performance liquid
chromatography

High Resolution Electrospray

Ionization Mass Spectrometry

Heteronuclear Single-Quantum

Coherence

Reserve phase C-18

Thin layer chromatography
Tetramethylsilane

Correlation Spectroscopy

Viét diy du (Tiéng Viét)
Cong hudng tor hat nhéan
cacbon 13

Cong huong tir hat nhan proton

Sic ki cot

Distortionless Enhancement
by Polarisation Transfer
Dimethyl sulfoxide
2,2-diphenyl-1-
picrylhydrazyl

Phé khéi lwong ion hoa phun
mu dién

Etyl axetat

Metanol

Tuong tac di hat nhan qua
nhiéu lién két

Séc ky 16ng hiéu ning cao

Phé khéi lugng phan giai cao
ion hoéa phun mu dién

Tuong tac di hat nhan qua 1
lién két

Chét hap phu pha dao C-18
Séc ky 16p mong
Tetramethylsilane

Pho tuong quan giira 'H - 'H



Bang 3.1.
Bang 3.2.
Bang 3.3.
Bang 3.4.
Bang 3.5.

DANH MUC CAC BANG

S liéu pho cua hop chit GL1 va hop chat tham khéo.............. 29
S liéu pho cua hop chat GL2 va hop chit tham khéo.............. 34
S liéu pho cua hop chat GL3 va hop chit tham khéo.............. 40
S liéu pho cua hop chat GL4 va hop chit tham khéo.............. 46

Danh gia so b vé ham luong ciia cac hop chat saponin trong

mau day thia canh 14 0.........cocooveiiiieiieeeeeeeeee e 53



Hinh 2.1.
Hinh 3.1.
Hinh 3.2.
Hinh 3.3.
Hinh 3 4.
Hinh 3.5.
Hinh 3.6.
Hinh 3.7.
Hinh 3.8.
Hinh 3.9.

Hinh 3.10.
Hinh 3.11.
Hinh 3.12.
Hinh 3.13.
Hinh 3.14.
Hinh 3.15.
Hinh 3.16.
Hinh 3.17.
Hinh 3.18.
Hinh 3.19.
Hinh 3.20.
Hinh 3.21.
Hinh 3.22.
Hinh 3.23.
Hinh 3.24.
Hinh 3.25.

DANH MUC CAC HINH

So dd phén 1ap cac hop chat tir cin MeOH cua loai G. latifolium...... 25
CAu tric hoa hoc ctia hop chat GL1 .....oovvevieeeieeeeeeeen, 27
Céc tuong tac HMBC chinh ctia hop chdt GL1 ...........co.oec........ 28
Pho "H-NMR ctia hop cht GL1 ....oovvveeeeeeeeeeeeeeeee, 31
Pho PC-NMR ctia hop chat GL1 ....covoveeeeeeeeieeeeeeeeee, 31
Pho HSQC ctia hop chat GL1 ..o, 32
Phd HMBC ctia hop chat GL1 ....oeeeeeeceeee e 32
CAu trac hoa hoc ctia hop chit GL2 .....veovveeeeeeeeeeeeeee, 33
Tuong tic HMBC chinh ctia hop chét GL2 ..........cc.cocoveveeee.. 34
Pho "H-NMR ctia hop chat GL2 ..., 37
Pho PC-NMR ctia hop chat GL2 .....c.voveeeeeeeeeeeeeeeeeeee, 37
Pho HSQC ctia hop chat GL2 ..., 38
Pho HMBC ctia hop chat GL2 ..., 38
CAu trac hoa hoc ctia hop chit GL3 ..o, 39
Tuong tac HMBC chinh cta hop chdt GL3 .......o.oveveeeeenae. 40
Pho "H-NMR ctia hop chit GL3 ..o 43
Pho PC-NMR ctia hop chat GL3 .....c.coovoveeeeeeeieeeeeeeeee, 43
Pho HSQC ctia hop chat GL3 ..., 44
Phd HMBC ctia hop chat GL3 ... 44
CAu tric hoa hoc ctia hop chat GL4 ..., 45
Tuong tac HMBC chinh cta hop chdt GL4 .........covevevveennen.. 46
Pho "H-NMR ctia hop chat GLA ..., 49
Pho PC-NMR ctia hop chat GL4 .....c..oveeeeeeeeeeeeeeeeeeee, 49
Pho HSQC ctia hop chat GL4 ........ooveeeeeeeeeeeeeeeeeee, 50
Phd HMBC ctia hop chat GLA ..., 50
CAu trac hoa hoc ciia mot sd hop chit saponin (GL1-GL4)

tr [oal G. 1atifolTum ........eeiiiiiie e 52



MO DAU

Dai thao dudng hay con goi 1a bénh tiéu duong 13 mot trong sd cac cin
bénh pho bién va kho diéu tri hién nay. Theo thdng ké, hién nay trén thé gidi
dang c6 hang trim triéu ngudi mac phai cin bénh nay va dang ngay cang gia
tang. O nudc ta, bénh dai thao dudng ciing 13 mot bénh phd bién véi ti 16 nguoi
nhiém bénh ngay cang cao. Bénh déi thao duong gay ra nhiing tac dong xau anh
huong khong nho téi sinh hoat, cudc sdng, stc khoe va cé thé de doa toi tinh
mang ctia nguoi bénh ma chua c6 bién phap chira tri triét dé. Khong nhiing thé,
bénh dai thdo duong dugc x4c dinh la mot trong nhitng nguyén nhan chinh gay
ra cac bénh hiém nghéo khac nhu bénh tim mach, suy than, tai bién mach mau
nao, liét duong,...

Day thia canh 12 mét thdo dugc quy trong viéc diéu tri bénh dai thao
duong, day 1a loai cay c6 tac dung hd tro ha duong huyét t6t & nguoi bénh dai
thao dudng tuyp 1 va 2. Ngoai ra, ciy con mang dén nhiéu tac dung chita bénh
khac cho con nguoi.

Gan day, cac nha khoa hoc dd chimg minh nhiéu tng dung cua day thia
canh va 1a mot phuong thude ty nhién quan trong trong cac hé thong thao duoc.
Viéc nghién ctru khao sat vé thanh phan hoa hoc va tac dung duogc 1y cua day
thia canh ¢ Viét Nam dat co s& khoa hoc cho viéc st dung chiung mdt cach hop
Iy va co hiéu qua. D6 1a diéu thiét yéu dé phat hién cac thanh phan hoic cac hoat
chit ¢6 hoat tinh sinh hoc. Vi vay, toi tién hanh nghién ctru dé tai: “Phdén tich
cdu triic, ham lwong mét sé saponin chinh tir lodi thia canh ld to (Gymnema
latifolium Wall. ex Wight)”.

Nhiém vu cta luan van:

- Nghién ciru chiét tich mot sé saponin chinh tir loai thia canh 14 to
(Gymnema latifolium Wall. ex Wight)

- Phan tich ciu trac va xac dinh ham lugng mot s6 saponin chinh tir loai

thia canh 1a to phan 1ap duoc.



Chuong 1
TONG QUAN

1.1. Nhirng nghién ciru tong quan vé ciy Thia canh 14 to
1.1.1. Thuc vit hoc

Cay Thia canh 14 to con goi 1 ddy mé hay I6a ti nhuém. Theo hé thong
phan loai cta Takhtajan cong bd nam 2009, (Gymnema latifolium Wall. ex
Wight) c6 dugc phén loai nhu sau:

+ Nganh Ngoc lan (Magnoliophyta)

+ L6p Ngoc lan (Magnoliopsida)

+ Phan Lop Bac ha (Lamiidae)

+ B0 Long dom (Gentianales)

+ Ho Trlc dao (Apocynaceae)

+ Phan ho Thién 1y (Asclepiadoideae)

+ Chi Gymnema R.Br.

+ Loai Gymnema latifolium Wall. ex Wight
1.1.2. Mo ta cay

Cay Thia canh 14 to con goi l1a ddy mo hay loa ti nhugm. Day leo nho, dai
1én t&1 7-10 m, phinh 1€n & céc mau, lic non ¢6 long. Toan than ¢6 nhya mi mau
vang tuoi. Than non duodng kinh 1-3 mm, phu 16ng mau hung do, day dac ¢
ngon; than banh té c6 16 bi va 16ng thua; than gia co ban hoa xép co khia doc;
long than tir 4-18 cm.

L4 don, nguyén, moc ddi; cudng 14 3-5 cm, phu 16ng day; phién 14 hinh
bau duc, dai 10-14 cm, rong 5-8 cm; géc la tron, c¢6 khi hoi 10m hoac hoi 1éch;
mép 14 nguyén; ngon 14 nhon; mit trén xanh tham, phu 16ng rap; mit dudi mau
xanh hoi vang, phu 1ong rap. L4 non c6 1ong day, mém; 14 banh té rap do 1ong
cimg, nhiéu hon & mit dudi 14, day hon & phan gan 14; 14 gia c6 mau vang dic

trung.



