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LOI CAM POAN

T6i xin cam doan két qua nghién ciu trong ludn vin ndy la cong trinh
nghién ciu cua tdi diwa trén nhiing tai liéu, sé lidu do chinh tdi tir tim hiéu va
nghién cizu. Chinh vi vdy, c&c két qud nghién cizu dam bdo trung thuc va khach
quan nhdt. Bong thoi, két qud ndy chua tirng xudt hién trong bat ciz mét nghién citu
nao. Cac sé liéu, két qud néu trong ludn van la trung thuc néu sai tdi hoan chju

trach nhiém.
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LOI CAM ON
Ludn van nay dwoc hodn thanh tgi Vién Héa sinh bién - Vién Han 1am Khoa
hoc va Cong nghé Viét Nam, véi sir hé tro kinh phi cia d@é tai Khoa hoc cong nghé
cap Quac gia ma s6 PTPLCN.65/22.

Toi xin bay t6 o1 cam on sdu sdc, su khdm phuc va kinh trong nhdt téi TS.
Pham Hdi Yén - Nguoi da tdn tam heéng dan chi day cho tdi vé mdat chuyén mon,

va tao moi diéu kién thudn lgi nhdt cho tdi trong suét thoi gian thyc hién ludn van .

Toi xin chan thanh cdm on lanh dao va cdc dong nghiép phong Nghién cizu
cau trdc - Vien Hoa Sinh bién vé sw 1ing hé to 1én, nhiing loi khuyén bé ich va
nhizng gop y quy bau trong viéc thyc hién va hoan thién lugn van.

TOi xin tran trong cdm on Ban ldnh dao Hoc vién Khoa hoc va Céng nghé va
Vién Héa sinh bién da giiip dé va tao diéu kién thudn loi cho t6i trong quéa trinh
hoc.

Toi xin bay té long biét on chdn thanh va sdu sac nhat téi toan thé gia dinh,
ban beé va nhitng nguwoi thdn da luén luén quan tam, khich 1¢, dong vién tdi trong

suot quéa trinh hoc tdp va nghién cizu.

Xin tran trong cam on!
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Ki hiéu Tiéng Anh Dién giai

13C-NMR Carbon-13 Nuclear Magnetic Phé cong huang tir hat nhan
Resonance Spectroscopy carbon 13

'H-NMR Proton Nuclear Magnetic Phé cong huang tir hat nhan
Resonance Spectroscopy proton

COSsY Correlation Spectroscopy Phé COSY

CTPT Molecular formula Cong thic phan ti

DMSO Dimethylsulfoxide (CH3)2.SO

HMBC Heteronuclear Mutiple Bond Phé tuong tac di hat nhan qua
Connectivity Spectroscopy nhiéu lién két

HPLC High Performance Liquid Séc ky 1ong hiéu ning cao
Chromatography

HR-ESI-MS  High Resolution Electrospray Phé khéi lwgng phan giai cao
lonization Mass Spectrometry phun mu di¢n

HSQC Heteronuclear Single-Quantum Phé tuong tac di hat nhan qua 1
Coherence Spectroscopy lién két

ICs0 Inhibitory concentration at 50%  Nong d¢ @c ché 50% dbi twong

thir nghiém

KLPT Molecular mass Khéi lugng phan tir

NOESY Nuclear Overhauser Pho NOESY
Enhancement Spectroscopy

TLC Thin layer chromatography Séc ky 16p mong

TMS Tetramethylsilane (CH3)4Si

DOP Dendrobium Officinale Cin chiét chira Polysaccharide
Polysaccharide cua Lan Thach Hoc

FBG Fasting blood glucose test Nong d6 duong huyét luc doi

GSP Glycated serum protein Protein huyét thanh Glucosyl

hoa
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MO PAU

Thuc vat trén thé gidi rat phong pht va da dang. Hién nay uéc tinh co dén
khoang 285.650 loai thuc vat di duoc phat hién. Viét Nam 1a mot dat nuée khi hau
nhiét d6i 4m gi6 mua, c6 nhiéu diéu kién rat thuan loi cho céc loai sinh vat phat
trién. Theo céc s liéu thong ké, tham thuc vat Viét Nam cd trén 12.000 loai thudc
2.256 chi, 205 ho. Trong s6 do6 co trén 3200 loai dugc st dung lam thude trong y
hoc dan gian [1]. Tuy nhién, phan Ién céc loai thuc vat ¢ Viét Nam hién chua duoc
nghién ciru day du, nhat 1a vé thanh phan hoéa hoc va hoat tinh sinh hoc do d6 chua
du co s khoa hoc. Gan day, xu huéng tim kiém mot s6 hoat chat mai trong céc loai
thao moc cd tac dung chira bénh ngay mot ting va thu hat nhiéu nha khoa hoc
nghién ciru. Mot sb loai thuc vat da duoc dua ra 1lam thudc hoac thuc pham chuc
nang hd trg diéu tri nhu Day thia canh, Trinh nit hoang cung, Hoang lién, Hoang
cam, Nghé... Piéu dang chu ¥ 1a cac san pham nay sir dung an toan, it tac dung phu,
it hién twong nhon thudce.

Lan thach hoc (Dendrobium officinale) 1a mot loai thudc chi Dendrobium, ho
Lan (Orchidaceae). Ngoai gia tri thAm m§, n6 con c6 gia tri duoc liéu duoc sir dung
pho bién trong nén y hoc cé truyén cua nhiéu nuéc chau A. Theo céc tai liéu duoc
hoc ¢o truyén, Thach hoc tia c6 tdc dung bd am, tan sinh, chita chiing hoa hu, tri
dau da day, dau thuong vi, boi b doi mét, chéng 130 hoa [2]. Cac nghién ctu gan
day khang dinh gia tri dugc hoc cua loai thao duoc ndy vé kha ning khang khuan,
chéng oxy hoa, ting cuong hé mién dich, Gc ché té bao ung thu, diéu hoa duong
huyét, cai thién hoat dong cua hé tiéu hda, 6n dinh hé vi sinh duong ruét [2]. Do
vay, viéc tim hiéu, nghién ciru, danh gia vé thanh phan héa hoc, thanh phan duoc ly
va sang loc céac chat c6 hoat tinh sinh hoc tiém ning tir cac loai thuc vat trong chi
Dendrobium, dic biét nhu loai Lan Thach Héc s& c6 ¥ nghia khoa hoc va thuc tién
cao. Hon nita, nghién ciru ndy s& gop phan tich cuc vao viéc khai thac va sir dung
mét cach hop Iy ngudn tai nguyén thién nhién ddi dao cua dat nuée. Tir nhiing ly do
trén, t6i da quyét dinh lua chon dé tai “Nghién ciu thanh phan Saponin va hoat
tinh wc ché enzyme a-glucosidase va a-amylase tir cdy Lan thach hdc
(Dendrobium officinale Kimura & Migo)”

Muc tiéu cta luan an: Nghién cttu phan lap va xac dinh ciu tric mot sb hop
chat tir loai Lan thach hoc (Dendrobium offcinale). Khao sat va danh gia duoc tac
dung ha dudng huyét trén co so hoat tinh uc ché enzyme a-glucosidase va o-
amylase cua cac hop chat phan lap dugc.



Néi dung luan vin bao gom:

1. Tao dich chiét va cac phan doan cao chiét;

2. Phan lap cac hop chat sach tir loai Lan thach hoc (Dendrobium offcinale)
bang cac phwong phép sic ky;

3. Xac dinh ciu tric hda hoc cua cac hop chat phan lap duoc bang cac phuong
phap vat ly, héa hoc;

4. Nghién ctu tac dung ha duong huyét cua cac hop chat phan lap duoc

Nhitng dong gép cia luin van:

- Lan dau tién phan lap va xac dinh cau tric dugc 1 hop chat méi va duoc

dat tén 1a Dendrocinaoside F (Hop chat DOY).

- Lan dau tién 07 hop chat phan l1ap tir loai Lan thach hoc (Dendrobium
offcinale) duoc thir tic dung wc ché enzyme a-glucosidase va a-amylase. Két qua
hop chat DO13 va DO14 wc ché ca 2 enzym a-glucosidase va enzym o-amylase
manh hon ca d6i ching acarbose (Mot dugc chat dang dwoc st dung dé diéu tri cho
bénh nhan bi tiéu duong).

- Hop chat DO9 va DO15 ¢4 2 enzym a-glucosidase va enzym a-amylase

- Hop chat DO10 va DO12 wc ché 1 enzym a-amylase con hop chat DO11

trc ché 1 a-glucosidase.



CHUONG 1. TONG QUAN
1.1. Tong quan vé chi Dendrobium
1.1.1. Giéi thiéu chung vé chi Dendrobium

Chi Dendrobium thuéc ho I6n Orchidaceae (Phong lan), cé khoang 1.400 loai
trén toan thé gisi phan bé tir chau A nhiét déi dén chau Pai Duong [3].

Trong nén Y hoc ¢6 truyén Trung Qudc cd 9 loai “Dai thién thao™: Lan
Thach héc tia, Thién son tuyét lién, Nhan sam, Pong tring ha thao, Bach nién thu 6,
Hoa giap phuc linh, Pai mac tung dung, Thién son linh chi, Chan chau day bién.
Lan thach hoc tia dugc coi 1a loai duoc liéu rat c6 gia tri trong 9 loai nay.

Lan thach hoc tia (Dendrobium officinale Kimura et Migo) phan bé & mot sb
qudc gia trén thé giéi nhu: Nhat Ban, Hoa Ky va Uc, Trung Qudc va Viét Nam [4].
Nghién ctru dugc ly cho thay than cdy Lan thach hoc tia (Dendrobium officinale) va
thanh phan polysaccharide cua n6 c6 tac dung chéng ung thu, bao vé gan, giam
lipid mau, chéng mét moi, chéng oxy hoa, chong tao bon, ha duong huyét, loét da
day tac dung bao vé va ha huyét ap, ting cuong mién dich... [5,6,7].

1.1.2. Cdc nghién ciru vé chi Dendrobium
1.1.2.1. Tac dung dwoc ly cua Lan thach hoc tia (Dendrobium officinale)

Gan day, ngdy cang c6 nhiéu tac dung duoc ly cua Lan thach hoc tia
(Dendrobium officinale) dugc bao c4o, chang han nhu tac dung ha duong huyét, ha
lipid mau va ha huyét ap bao vé gan, chong ung thu, chéng mét moi va chira viém
loét da day.

- Tac dung ha dwang huyét: tac dung ha duong huyét, mot dac tinh quan trong cua
than cdy Lan thach hoc tia (Dendrobium officinale), da dugc nghién ciu rat nhiéu.
Udng DOP (Dendrobium officinale polysaccharide: can chiét chira polysaccharide
cua than cay Lan thach hoc tia) 1am giam nong d6 duong huyét lac doi (FBG) va
protein huyét thanh glycosyl hoa (GSP) va ting ndng d6 insulin huyét thanh & chuot
mac bénh tiéu duong do di ung alloxan. Ngoai ra, DOP lam giam su xuat hién cua
stress oxy hda trong gan va than caa chudt méic bénh tiéu duong do alloxan gay ra.
Do d6, DOP ¢6 thé diéu chinh lugng dudng trong méau théng qua qua trinh can bang
lipid mau va céc ton thuong chong oxy hda gy ra cho gan va than [8]. Lan thach
hoc tia (Dendrobium officinale) c6 tac dung ha duong huyét dang ké & chudt bi ting
duong huyét do adrenaline va chudt mac bénh tiéu duong do streptozotocin (STZ-
DM) [9]. Ngoai ra, cac nhém TP (tong polysaccharid, 100mg / kg), TF (téng s6
flavonoid, 35mg / kg) va TE (chiét xuit nuéc, 6 g/kg) cua Lan thach hoc tia
(Dendrobium officinale) da diéu chinh dang ké qua trinh phosphoryl héa cua JNK
(Thr183 / Tyr185) va diéu chinh qué trinh phosphoryl hda caa AKT ser*” so véi
nhém d6i ching binh thudng, diéu ndy cho thiy riang céc chiét xuit cua Lan thach



hoc tia (Dendrobium officinale) c6 tac dung tc ché phosphoryl héa JNK va thic
day qua trinh phosphoryl héa AKT ser73 [10].

- T4c dung ha lipid mau va ha huyét 4p: Nguoi ta nhan thay rang than cay Lan
thach hoc tia (Dendrobium officinale) c¢6 tac dung ha lipid mau va ha huyét ap.
Dung dich bot than cay Lan thach hoc tia (Dendrobium officinale) c6 thé lam giam
dang ké mic TG, TCHOL va LDL-C trong huyét thanh va lam giam su biéu hién
cuia TNF-a va IL-6 ¢ chudt [11]. Ngoai ra, n6 c6 thé lam giam céc khu vuc mang xo
vita trong van va vom déng mach cha ¢ chudt va sy biéu hién caa TNF- va I1L-6
trong vom dong mach chi. Nghién ctu cho thiy rang thoi gian sbng va ty 1& séng
s6t cia chuot bi tang huyét ap ty phéat (SHR- sp) khi uéng DOP tét hon dang ké so
véi udng cao chiét than cay Lan thach hac tia khdng chira polysaccharide [12].

- Tac dung bao vé gan: Kha nang bao vé gan cua than cay Lan thach hoc tia
(Dendrobium officinale) lién quan dén kha niang chéng oxy hoa, dic biét 1a trong
ton thuong gan do ruou cip tinh hoic méan tinh. Nghién ctu cho thay rang céc
polysaccharid Dendrobium officinale (DOP) ting tc qua trinh chuyén héa TG va
TC trong huyét thanh, dong thoi tang hoat dong cua gan, gidp phuc hoi cac réi loan
chuyén hoa lipid va day nhanh qua trinh bai tiét rugu va cac chat chuyén hda caa né
[13].

- T4c dung chong ung thu: Hoat tinh chong ung thu cua dich chiét than cay Lan
thach hoc tia (Dendrobium officinale) da dugc nghién ctiru va chirng minh c6 tac
dung @c ché sy phat trién cac dong té bao ung thu Hela, HepG2 va HCT-116 in
vitro, cling nhu CNEI va CNE2 trén thtr nghiém in vivo va in vitro [14]. Ngoai ra,
DOP thé hién tac dung chong ung thu & chudt ung thu biéu mé phoi (LLC). Ty Ié
trc ché khdi u cua né 14 8,5% - 18,3% (P > 0,05) [15]. Trong cac thi nghiém vé hinh
thai hoc té bao, Liu di chi ra DOP c6 thé wc ché su phat trién té bao ung thu gan
(HepG2), té bao ung thu phoi (A549), té bao u 4c tinh & ngudi (NCCIT) va u &c tinh
(F9) [16]. Hoat tinh chéng ung thu cua Lan thach hoc tia (Dendrobium officinale)
cd thé di kém véi tac dung cai thién hé théng mién dich.

- Tac dung chéng mét méi: Tac dung chéng mét moi cua Lan thach hoc tia
(Dendrobium officinale) duoc minh hoa trén in vivo, khi so sanh véi cac nhém ddi
chang; Lan thach hoc tia (Dendrobium officinale) cé thé tang lwong glycogen du trit
trong qua trinh tap thé duc va lam giam mirc do tich tu uré huyét thanh va axit lactic
[17]. Ngoai ra, so véi ciac nhém ddi ching, Lan thach hoc tia (Dendrobium
officinale) 1am ting dang ké cac chi sé thanh thai carbon va lam giam axit lactic
trong huyét thanh [18].

- Tac dung chira viém loét da day: Nghién ctu cho thiy ring Lan thach hoc tia
(Dendrobium officinale) c6 tac dung ngin ngtra ton thuong da day gay ra bai dung



dich axit clohydric 60% ethanol [19]. Nudc ép Lan thach hoc tia (Dendrobium
officinale) méi vat cho thay giam dang ké chi s6 loét trén mé hinh loét da day do
hoa chat va kich thich [20].

- Pgc tinh cia Lan thach hgc tia (Dendrobium officinale): Thir nghiém doc tinh
cap tinh, doc tinh di truyén va thir nghiém cho an trong 90 ngay & chuot, két qua
cho thay rang cac protocorms cua Lan thach hoc tia (Dendrobium officinale) khdng
c6 doc tinh, doc tinh di truyén va kha niang gy dot bién trong pham vi liéu the
nghiém [21]. Hon nita, nuéc sic 15% cua Lan thach hoc tia (Dendrobium
officinale) duoc sir dung dé thir nghiém di dang tinh tring caa chudt, thir nghiém
Ames va thir nghiém vi nhan cua tiy xuong, tat ca cac két qua xét nghiém déu am
tinh. Ngoai ra, thar nghiém doc tinh cap tinh qua dudng miéng cho thay liéu cao
nhét 1a 10 g/kg thé trong khong doc hai [22].

1.1.2.2. Céc sin phdm tiv Lan thach hjc tia (Dendrobium officinale)

Trong nhiing nim gan day, su phat trién cia cac san pham cham soc stc
khoe tir Lan thach hoc tia (Dendrobium officinale) dang rat hta hen. Nhiéu san
pham duoc cap bang sang ché lién quan dang duoc dang ky hoic di duoc uy quyén,
c6 chira cac thanh phan Lan thach hoc tia (Dendrobium officinale) nhu cac hop chat
chéng 1o hoa [23], 6 udng lactobacillus [24], thuéc m& mat antiasthenopia [25],
c4c hop chat tang cudong mién dich [26], ha huyét &p [27], ha duong huyét [28]. Mot
s6 bang sang ché nay di duoc dua vao san xuat nhu “Tiepifengdou”, mot trong
nhitng san pham ché bién noi tiéng nhat tir Lan thach hoc tia (Dendrobium
officinale) [29]. Tuy nhién, c6 rat it thuc tir Lan thach hoc tia (Dendrobium
officinale) ngoai tiepishihu ciia dugc liéu Trung Quéc.

1.2. Tong quan vé Cay Lan thach hdc tia (Dendrobium officinale)
1.2.1. Giéi thiéu chung vé Cay Lan thach héc tia (Dendrobium officinale)

Thach hoc (Herba Dendrobii) Ia loai hoa lan, ma moi ngudi hay goi la lan
Thach hoc. That ra, n6 1a tén chung caa nhiéu loai phong lan, nhu: Thach hoc tia
(Thiét bi thach hoc), Thach hoc luu t6, Thach hoc cau hoa, Thach hoc ¢b chuy, Kim
thoa thach hoc... Trong d6, Thach hoc tia va Kim thoa thach hoc 1a 2 cai tén ma
moi nguoi nghe nhiéu nhat ding dé lam thudc.

S¢ di né duoc dat cho cai tén Thach hoc 1a do loai cay nay thuong moc ra ti
trong cac ké da. Ngoai ra, co mot cach giai thich khac cho tén goi nay, “Thach” 1a
don vi do luong xua, thuong dung dé do ludng sb lwong gao tiéu thu trong 1 nam.
“Hoc” ciing 1a don vi do luong gao 1 nguoi dung trong 1 ngay. Do do, goi tén
Thach hoc liéu c6 phai y chi sy quy gia caa vi thude ndy, twong duong vai sé luong
gao rat 16n ching?



1.211. Mobta

Thach hoc 12 loai cay séng phu sinh trén than cay gé hoic nhimg vach da.
Chung thuong moc thanh cum. Cay truong thanh cao khoang 30 — 50cm. Thén cay
hoi det, c6 nhitng ranh dai doc than, phan than duéi moéng nho hon phan trén. Trén
than c6 nhirng d6t dai khoang 2,5 — 3cm, ¢6 van doc. Thach hoc ¢6 nhiéu loai, tiy
loai ma than ¢6 mau khac nhau. Nhu Thach hdc tia than cé mau tim, Kim thach hoc
than mau vang, mot s6 loai Thach hoc khac than thuong c¢6 mau xanh... L4 dai
khoang 12cm, rong khoang 2 — 3cm, ¢ hinh thuén dai, moc so le tao thanh 2 day
déu 2 bén than. Trén mat 14 c6 5 gan doc va hau nhu khéng c6 cudng. Dau 14 hoi
cudn lai thanh hinh cai méng. Hoa ¢ 2 — 4 canh hinh bau duc, hoic nhon cudn
thanh phéu, moc ¢ k& 1a. Thuong hoa c6 mau sic da dang tly loai Thach hoc,
nhung trong hong hoa s& xuat hién cac cham mau tim. Loai hoa nay khéng moc
riéng 1é ma s& moc thanh chim trén cac cubng dai. Qua nang hinh hoi thoi, sé& tu nod
ra khi kho. Trong qua c6 rat nhiéu hat nho nhu bui phan. Mua hoa vao khoang thang
2 — 4, mUa qua tir thang 4 dén thang 6. [30]
1.2.1.2.  Phan bb

Loai cay nay thuong moc hoang ¢ vung ring c6 dé cao 1.000 — 3.400 m so
v6i myc nude bién. Cay séng phu sinh vao cay g hoidc vach da c6 moc réu dudi
tan ring. Trong diéu Kién méi truong ty nhién do am 70%, nhiét do khdng khi binh
quan nam 12 — 18°C, luong mua 900 — 1.500 mm. Loai nay thuong tap trung song &
phan doc nti rAim mat, 6 4m cao va vach nui da. Thach hoc phan bd nhiéu & Viét
Nam, Lao, Trung Qubc, Myanmar va nhiéu nudc nhiét doi, can nhiét doi. O Viét
Nam, cay thay nhiéu ¢ ring nui céc tinh Quang Tri, Quang Nam, Pa Ning, Gia Lai,
Lam Bong. [30]
1.2.1.3. B phan Thach Hac dung, thu héai, ché bién, bao quan

- B¢ phan dung: ding than va canh cia cay dé lam thudc.

- Thu hai: c6 thé thu hai quanh nim, nhung t6t nhat vao mua dong. Thuong
sau khi trong 1 — 2 nam 1a ¢6 thé thu hoach. Khi héi, ding kéo cit phan trén
géc, chi cat 1y than gia, giir lai than non dé phat trién tiép. Cat tir phan trén
cua bo ré, dé lai it nhat 2 d6t dé nam sau cay tiép tuc dam chdi nay loc.

- Ché bién: C6 3 cach so ché Thach hoc lam thudc: Ché bién kho, twoi, ché
bién phong dau.

Ché bién twoi: Than canh tuoi dung truc tiép lam thudc.
Ché bién khd, c6 2 cach:

- Céch 1: Ludc bang nuée soi: Cay tuoi ngit hét ré va 14, ngdm nudc vai ngay
dé 14 va mang thdi rira, sau d6 dung ban chai quét hét mang mong cua be.
Dung nudc hip kho, sau khi hong khé dung rom budc lai rdi tiép tuc hong



kho, nhung khong dé lra qua manh. Sau khi kho, phun chat nudc s6i rdi xép
thanh ting 16p phii rom. Khi than cdy chuyén sang mau vang uom lai dem
hong kho.

- Céach 2: Hap néng: Sau khi l1am sach, dit cay vao ndi co cét rdi dun nong dao
di dao lai. Khi thay be la khd, 13y ra dat vao mam gd rdi bo lai. Loai bo be 14
réi dung nuéc rira hét bun, cat dem phoi kho dén dém va sang hom sau dao
di dao lai vai 1an. Than chuyén sang mau vang wom lai duoc 1am kho tiép.

- Ché bién phong dau: Sau khi rira sach nhu trén, ngat hét 14 va mang be cat
thanh doan dai 10cm cho vao ndi, phu tro giit nhiét & 80°C. Sau khi kho
nhuyén ding tay bén thanh ro, roi cho vao ndi ¢ nhiét do 50°C. Phan than
cay con giit duoc ré to va ngon than goi 1a phuong vy, c6 do dai vira phai
dugc ché bién thanh phong dau, con goi 1a “Long dau phuong v§™ 1a tuyét
pham cua Thach hoc ri sat dung lam thudc. Cha ¥ khong dun qua lira dé anh
huong dén chat luong. [30]

1.2.1.4. Bao quan

Giir vi thudc noi kho ro, thoang mat, trinh am méc, tranh anh nang tryc tiép. [30]
1.2.2. Cac nghién ctru vé Cay Lan thach hdc tia (Dendrobium officinale)
1.2.2.1. Cac nghién ciru trong nwéc

Nam 2017 nhom nghién ciru ciia Pai hoc Thai Nguyén da tién hanh nghién ciru
thanh phan hoa hoc va danh gia doc tinh cap cua than cdy Lan thach hoc tia. Nghién
ctru da xac dinh trong than cay Lan thach hoc tia (Dendrobium officinale) co 7
nhém chét hitu co 1a alcaloid, flavonoid, axit hitu co, carotenoid, axit amin, duodng
khir va chat béo. Trong 100g tuoi, thanh phﬁn nudc, nito, lipid, khoang, dudng khir,
duong tong, photpho, carotenoid, polysaccharide, alkaloid 1an luot 1a 80,22; 0,215;
0,051; 0,748; 0,575; 0,971; 0,045; 9,15; 23,23; 0,025 g/100g. Két qua budc dau
danh gia duoc tinh an toan cua san pham tir Thach hoc tia v6i nguoi ding ¢ mire do
LDso = 18,5 mlcao/kg [31]. Tuy nhién nghién ctru chi dung lai viéc dinh tinh céc
16p chét va thir doc tinh cao téng, do d6 can c6 nhimg nghién ctru siu hon vé loai
cay nay.

Than cua cdy Lan thach hoc tia (Dendrobium officinale) chu yéu duoc sir dung
lam thyc pham ting cudng stc khoe trong dan gian. C6 nhiéu phuong phap dé sir
dung than cay tuoi, vi du: nhai, ép, sic va 1am cac mon n [32]. Ngoai ra, ¢ thé két
hop véi cac loai thao moc khéc, su két hop cua Lan thach hoc tia (Dendrobium
officinale) va sam My (American Ginseng) cé thé ting cuong kha ning mién dich
[33]. Két hop véi y hoc hién dai, than cdy Lan thach hoc tia (Dendrobium
officinale) c6 thé duoc st dung dé diéu tri nhiéu bénh bao gém: loét da day, ton
thuong gan do ruou, bénh phdi tic nghén man tinh, tiéu duong, béo phi, viém khép



dang thap, dot quy do ting huyét ap, duc thuy tinh thé, thé trang yéu hoic kém
[34,35,36].

Tur loai Lan thach hoc, c6 it nhat 190 hop chat da dugc phan lap, chu yéu la
polysaccharid, phenanthrenes, bibenzyls, saccharide va glycoside, tinh dau, alcaloid
va cac hop chat khac. Trong d6 polysaccharide 14 thanh phan chinh trong loai nay.
Phan tich cho thay ham luong polysaccharide chira trong mau kho cua than cay Lan
thach hoc tia (Dendrobium officinale) dat 58,3 % [37]. Tuy nhién, phwong phap ché
bién, nam trong, k¥ thuat trong trot va cac b phan khéac nhau cua loai duoc liéu nay
déu anh hudéng dén ham lwong polysaccharide. Sau khi lam khd mau véi cac
phuong phap khac nhau, ham luong polysaccharide cua Lan thach hoc tia (DOP)
dugc sip xép nhu sau: say kho bang khong khi ndng> say chan khong> siy dong
lanh chan khdng>lam khé tu nhién [38]. Ngoai ra, lugng polysaccharide cta Lan
thach hoc tia hai nim nhiéu hon mot nim hodc ba nam [39], trong khi loai hoang d&
chara nhiéu hon dung so véi loai trong [40]. Nghién cau cho thdy rang cac
polysaccharid phan b & cac phan than khac nhau cia né I1a khac nhau: than gitra>
than trén>than dudi> ré [41]. Do d6, viéc xac dinh chinh x4ac ham luong
polysaccharid c6 y nghia 16n. Cac nghién ciau vé méi quan hé cau trdc-hoat dong
cua cac polysaccharid ctua Lan thach hoc tia (Dendrobium officinale) cling da dugc
thuc hién. Nghién cau cho thay rang O-acetyl-glucomannan (Dendronan) (Hinh 1),
dugc phan lap tir than Lan thach hoc tia (Dendrobium officinale) [42] va cO hoat
tinh diéu hoa mién dich in vitro [43], cling nhu cai thién bénh dai trang cua chuot
[44].

Tu than cdy Lan thach hoc tia (Dendrobium officinale), 9 phenanthrenes da
dugc phén I1ap. Trong d6 c6 mot bibenzyl va phenanthrene dugc xac dinh trong D.
chrysotoxum trudce day: chrysotobibenzyl (11) va erianin (6). Ca chrysotobibenzyl
va erianin déu ¢ tac dung khang u [45].
1.2.2.2. Céc nghién ciru trén thé giéi

Tir than cdy Lan thach hoc tia (Dendrobium officinale) 25 hop chat bibenzyls
duoc phan 1ap. Trong sé cac hop chat ndy c6 17 hop chat bibenzyl: Dendrocandins
A — Q (14-30) da duoc phan lap boi Li va cong sy tir nam 2008 dén nam 2014.
Trong céc hop chat bibenzyls, hop chat DCET-2 (31) ¢ tac dung tc ché su gia ting
cua té bao A2780 (dong té bao ung thu budng tring & ngudi) va DCET-12 (32) tc
ché BGC-823 (dong té bao ung thu da day & nguoi) va té bao A2780 (dong té bao
ung thu budng trimg ngudi) [46].

Trong vai thap ky qua, da co 26 saccharide va glycoside da duoc tim thay tur
than cdy Lan thach hoc tia (Dendrobium officinale), Trong sé d6, hop chat
dictamnoside A (80) cho thiy ¢ tac dung diéu hoa mién dich [47].



Hon 80 hop chat tinh dau d dugc phan lap tir lodi ndy, ham luong limonene
trong than cdy la 9,15%; limonene c6 nhiéu nhat trong la chiém 38% [48].
Limonene c6 chitra cac dac tinh chéng ung thu [49]. Ngoai ra né ¢6 chtra ham lwong
cao (E)-2-hexenal c6 hoat tinh khang khuan [50].

Alkaloid 1a nhitng hop chat héa hoc duoc phan lap sém nhat tir chi
Dendrobium. Dendrobine, mét loai alkaloid chiém 0,52%, dugc phan lap lan dau
vao nam 1932 [51]. Cac alkaloid trong loai Lan thach hdc tia (Dendrobium
officinale) thudc nhdm terpenoid indole alkaloid, véi tong ham lwgng caa nd duoc
do khoang 0,02% [52]. Tuy nhién, c6 rat it bao cdo vé tac dung sinh hoc cua cac
hop chat alkaloid.

Ngoai ra cac hop chét phenols, acids, esters, amides ciing dugc phan 1ap tir Lan
thach hoc tia (Dendrobium officinale)

Cau tric hoa hoc cua mot sé hop chat quan trong phan lap dugc tir Lan thach
hoc tia (Dendrobium officinale) duoc trinh bay ¢ hinh 1.
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Hinh 1.2. Mét sé hop chdt phan Idp tir Lan thach héc tia (Dendrobium officinale)
(tiep)

Theo cac nghién cau vé hoat tinh sinh hoc va cac co ché hoat dong cua
Xiaoyu Xu, Cheng Zhang va cac cong su. Mot lugng 16n cac nghién ctru cho
thay Dendrobium officinale chira nhiéu hop chat hoat tinh sinh hoc khac nhau,
chang han nhu polysaccharides, flavonoid, bibenzyls va alkaloid (Hinh 1). Phan tich
mo cho thiy than, 14 va thé giéng protocorm cua Dendrobium docinale c6 ham
luong polysaccharides, flavonoid va alkaloid cao nhat twong tmg [37]. Trong s cac
hop chit ¢ hoat tinh sinh hoc, polysaccharides 14 hop chit duoc liéu chinh thuong
dugc sir dung dé nghién ciru tac dung diéu tri cua Dendrobium officinale. N6 chu
yéu duoc phan 1ap tir than cdy Dendrobium officinale véi ty 1& nang suat trén 30%
[38]. Phan tich hoéa hoc cho thiy cac polysaccharide chu yéu chira mannose va
glucose c6 ciu triic gom cac gbc (1—4)-linked - 4 -D -mannopyranosyl va f -D-
glucopyranosyl  [39,40]. Dendronan® la  mot  polysaccharide O -acetyl-
glucomannan méi duge phan lap tir Dendrobium docinale c6 ciu tric hoa hoc
tuong dbi chi tiét va dugc xac dinh bang ty 1é mannose va glucose (6,9:1) [41]. Tuy
nhién, mot s6 polysaccharide c6 trong lwong phan tir Ién hodc khéng cé cac nhom
hoa hoc nhat dinh c6 thé c6 hoat tinh sinh hoc thap, va do d6, mot s sira doi co thé
dugc xem xét dé cai thién tinh kha dung sinh hoc cua polysaccharide tir
Dendrobium officinale, chang han nhu 1én men, phan hay hodc ghép [42,43]. Hon
nita, moi quan hé gilta dac diém cdu trac va tinh chat sinh hoc cua

polysaccharides Dendrobium officinale can dugc nghién ciru sau hon.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
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Hinh 1.3. Cdu trlc hoa hoc ciia mét sé hop chat dwocphan Idp tir loai Dendrobium
officinale

Ngoai ra, thanh phan hoa hoc cua Dendrobium officinale cho thay 14 chira
nhiéu flavonoid hon cac bd phan khac va flavonoid duoc coi 1a ngudn chdng oxy
héa quan trong [46]. Tong cong cd 14 hop chat phenolic chinh trong dé c6 1
flavonol loai quercetin, rutin va 13 flavon loai apigenin nhu apigenin 6-C - - D -
glucoside-8- C - a -L-rhamnoside dugc xac dinh tr 14 Dendrobium chinh thirc Na
hop chat flavonoid chinh 13 rutin véi ham luwong tir 1,33 dén 2,89 mg/g tir 14
[37]. Hon nita, naringenin 1a hop chat flavonoid chi dwgc tim thiy trong than
cay Dendrobium officinale [37].

Bibenzyl 1a mot trong nhiing thanh phan hoat dong manh nhét
trong Dendrobium officinale, va gigantol va dendrocandin 1a nhiing hop chat
bibenzyl pho bién nhét tir Dendrobium officinale [31]. Nghién ciru hoa thuc vat cho
thiy cac mo ré cua Dendrobium officinale chira lugng bibenzyl cao nhat, chang han
nhu erianin va gigantol. Va phan tich phién ma cho thiy cac gen cytochrome P450
va cac gen enzyme khac c6 lién quan vé mit chirc ning vi qua trinh sinh tong hop

va tich lily bibenzyl, c6 thé giup ting ham luong bibenzyl dé san xuét thudc va cong


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/figure/fig1/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/#B4
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nghiép hoéa Dendrobium officinale [47] . Mot sé hop chét bibenzyl ciing da duogc
tim thdy trong 14 cta Dendrobium officinale, chiang han nhu dan xuit moi
denofficin, dendrocandin B, 4,4'-dihydroxy-3,5-dimethoxy bibenzyl, gigantol va
densiflorol [48] .

Alkaloid dugc tim thdy nhiéu trong cac thé gidng protocorm ctia Dendrobium
officinale , chung c6 thé sin sang dé san xuat alkaloid hon cac co quan khac. Nghién
ctru cling cho thdy cic enzyme tham gia vao qua trinh sinh tong hop alkaloid 1a
strictosidine - D - glucosidase, geissoschizine synthase va vinorine synthase
trong Dendrobium officinale [37]. Ngoai ra, cac gen ma hda enzyme quan trong lién
quan dén qua trinh sinh tong hop alkaloid c6 hoat dong cao hon ¢ 14 so v6i & than
cay Dendrobium officinale.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/#B20
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9507758/#B21
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru
Mau than Lan thach hoc tia (Dendrobium officinale Kimura & Migo)) duoc
thu tai Tam Pao, Vinh Phuc vao thang 4 nim 2023 duogc dinh danh boi TS. Nguyén
Thé Cuong Vién Sinh thai va Tai nguyén sinh vat, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam. MAu tiéu ban duogc luu giit tai Vién Hoa sinh bién, Vién Han 1am
Khoa hoc va Cdng nghé Viét Nam,

Hinh 2.1. Lan thach hgc tia (Dendrobium officinale)
2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp phén Igp cdc hop chit

- Scic ky 16p meng (TLC): duoc sir dung dé khao sét cac cin chiét. Dung moi
sir dung cho sic ky 16p mong 1a hdn hop cac dung mdi théng dung nhu n-hexane,
dichloromethane, methanol, acetone, ethyl acetate, H20.... thuc hién trén ban mong
trang sin DC - Alufolien 60 Fass (Merck 1,05715), RP - 18 Fasas (Merck). Chat
dugc phat hién bang deén tr ngoai tai hai budc séng 365 nm va 254 nm va dung
thudc thtr hién mau Ia dung dich H2SO4 loding (10%) dugc bdi déu 1én ban mong,
say kho roi dbt nong dén khi mau chat hién 1én.

- Sdic ky ¢t (C.C.): duoc str dung dé phan tach cac can chiét va phan lap cac
chat sach. Pha tinh st dung trong sic Ky cot la cac chat hap phu thong thuong va
hién dai nhu silica gel pha thuong, silica gel pha dao, Sephadex LH-20, Diaion HP-
20...Pha dong la cac dung méi théng dung nhu n-hexane, dichloromethane,
methanol, acetone, ethyl acetate, H20...va cac hén hop cua ching.

- Sdc ky long hiéu ning cao (HPLC): duoc thuc hién vai cot sac ky HPLC
pha nguoc (RP-HPLC), pha tinh khong phan cyc, trong khi pha dong la chat long
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phan cuc. Cot diéu ché dugc 1am bang thép khéng ri do dai 250 mm voi dudng kinh
20 mm. Dau do UV (detector) nam & cudi cot o tac dung phat hién chét diéu ché.
Tin hiéu dau do duoc ghi lai qua phan mém luu trix va xu 1y dir liéu, sau d6 hang
phan doan thu duoc chat diéu ché.

2.2.2. Phwong phdp xdc dinh céu triic héa hoc cdc hop chit

- Cau trdc caa cac hop chat phan lap duoc duoc xac dinh bang sy két hop cua
c4c dir kién thu duoc tir cac phuong phap phd nhu: quang phé hdng ngoai (FT-IR),
phd khdi va cham electron (EIMS), phé khéi phan giai cao (HRMS) va cac phuong
phap phd cong huéng tir hat nhan, gdm phd mot chiéu (IH NMR, 13C NMR va
DEPT) va phé 2 chiéu (COSY, HSQC, HMBC va NOESY).

- Phé khéi phan gigi cao HR-ESI-MS: dugc do trén may AGILENT 6530
Accurate Mass QTOF LC/MS cua Vién Hda sinh bién.

- Phé céng huweng tir hat nhan NMR: dugc do trén may Bruker AM600 FT -
NMR va Bruker AM500 FT - NMR cua Vién Hoa hoc. Chét ngi chuan la TMS. Cac
k§ thuat pho cong huong tir hat nhan dugc sir dung bao gom: Pho cong huang tir
hat nhan mot chiéu: *H-NMR va 3C-NMR. Phé cong huong tir hat nhan hai chiéu:
HSQC, HMBC, NOSEY va COSY.

- Phé kho lwong (MS): Pho khéi luong phun mu dién ESI-MS duoc do trén
may Agilent 1100 LC-MSD Trap cua Vién Hoa sinh bién, Vién Han 1am Khoa hoc
va Céng nghé Viét Nam.

- D¢ quay cuc [a]p: dugce do trén may JASCO P - 2000 Polarimeter tai Vién
Héa sinh bién, VAST.

2.2.3. Phwong phdp ddanh gid hoat tinh irc ché enzym a-glucosidase

a-glucosidase 1a enzyme then chét trong qua trinh thay phan carbohydrate tao
glucose trong co thé ngudi. Do d6, cac chit ¢c ché a- glucosidase c6 thé 1am cham
qua trinh giai phong va hap thy glucose, qua d6 khong 1am ting duong huyét sau
an. Vi vay, mot sb chat tc ché a- glucosidase nhu Acarbose va Miglitol dd dugc sir
dung rong rii trong diéu tri tiéu dudng type 2.
Nguyén li cua phép thu:

Dua trén phan @ng phan cit co chét p-Nitrophenyl-a-D-glucopyranoside nho tac
dong cua enzyme o - glucosidase, qua dé giai phong san pham la p-Nitrophenol c6
mau vang.
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CH,OH

CH,OH
{ OH i Alpha-Glucosidase 0
— (OH ) * HO NO,
OH 00— NO, oH OH
O}—:,M,(i OH (y cllniz;\j:l(lv:::rl:kk;:;:!lli(m )

D-Glucose

Do hap thu caa hdn hop phan tng tai buéc séng 410 nm & thoi diém 30 phut sau
phan wng, phan anh luong san pham p-Nitrophenol sinh ra, qua d6 phan anh hoat d6
cua enzyme o - glucosidase.

Phuong phap:

Phuong phap xac dinh hoat tinh (¢ ché enzyme o-glucosidase duoc thuc hién
trén dia 96 giéng véi tong thé tich phan tng 1a 200 pl/giéng.

Mau thir dugc pha loang bing DMSO 100% hoic nuéc cat vo tring dén nong
d6 cudi cung trong phan tng la 1024, 256; 64; 16; 4; 1 pg/ml. Acarbose dugc St
dung 1am chat tham khao.

Cac thanh phan phan wng bao gom: Phosphate buffer 100 mM pH 6,8 (40 pl),
a-glucosidase 0,4 U/ml ( 25 pl), mau tht (10 pl), p-nitrophenyl o-D-
glucopyranoside 2,5 mM (25 pl).

O mau ddi chung, mau thir duoc thay bang dém phan tng. Thi nghiém duoc 4 ¢
nhiét do 37°C. Sau 30 pht, phan tmg dugc ding bang 100 pl Na2COs. B¢ hap thu
cua phan tmg duoc xac dinh trén may quang pho vai budc song 405 nm (A).

Kha ning &c ché enzyme o- glucosidase cua mau thir duoc xac dinh bang cong
thuc:

% trc ché enzym = (ODching (+) — ODrmau thi)/( ODching (5~ ODching () X 100%
ICso (half maximal inhibitory concentration) la nong d6 chat thir wc ché 50% hoat
dong cua enzyme a-glucosidase, duoc tinh bang phan mém Tablecurve.

2.2.4. Phwong phdp ddanh gid hoat tinh irc ché enzyme a-amylase

Hoat tinh Gc ché enzyme a-amylase dwoc thuc hién theo phwong phap cua
Wickramaratne va cong su [Wickramaratne MN, Punchihewa JC, Wickramaratne
DB. In-vitro alpha amylase inhibitory activity of the leaf extracts of Adenanthera
pavonina. BMC Complementary and Alternative Medicine. 2016 Dec;16(1):1-5].
Phép thir dugc thuc hién nhu sau:
- Cac mau thir duoc pha thanh céc néng do 100, 20, 4 va 0,8 pg/mL trong
phosphate buffer (pH 6,9).
- Pua vao ong eppendorf 200 pL mau thr va 200 uL enzyme a-amylase (3
UI/mL), sau d6 tron déu va u & nhiét ¢ phong trong 10 phit.
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Tiép theo, thém vao cac 6ng eppendorf thi nghiém 200 pL dung dich starch
soluble (1%) va tiép tuc u hdn dich thém 10 phdt.

Cudi cung, thém 200 pL dung dich thudc thir DNSA vao cac 6ng thi nghiém
va dé vao trong bé on nhiét & 90°C trong 5 — 10 phdt.

Sau khi 1am mat hon dich, do mat do quang cua hon dich & budc séng 540
nm bang hé thong may Biotek EIx8000.

Kha niang wrc ché a-amylase duoc xac dinh theo céng thuc:

% irc ché a-amylase = 100-/(OD dsi chimng — OD mauw)/(OD doi chiing)]x100

Trong d6: OD d6i chung 1a OD cua dng chira buffer va enzyme a-amylase,
starch soluted va thudc thir DNS sau khi di trir blank (14 ong chi chua
buffer, starch soluted va thudc thir DNS; ODmau la OD caa mau thi sau khi
da trir OD back ground (la ong c6 chia mau thi va buffer thay cho
enzyme).

~ Giatrj ICso (ndng d6 tic ché 50%) s& duoc xac dinh nhd vao phan mém may

tinh TableCurve2Dv4.



ACN: Acetonitrile Tg: Thoi gian

D: Dichloromethane M: Methanol
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D. Officinale
EtOAc: Ethyl acetate W: Water (8,1kg bot kho)
HPLC: I"sphere ODS-H80 Chiét v6i MeOH (40 °C, 3 lin x 201, 28),
sau 4o loai bd dung méi
Methanol ext
(300g) Thém 5L mrde v chiét phin lip véi n hexsan, EtOAe
| | ' |
DOl DO2 DO3
~ Dianion HP20
(100g) (282) 602y oo 1000
I
| | | |
DO3A 2590 DO3B soM DO3C e DO3D 100% M
(45,69) Shase adiollE - (32g) (27 (18,59)
| |
| | | | | | | | |
DO3B1 DO3B2 DO3B3 DO3B4 DO3B5 DO3Dl1 DO3D2 DO3D3 DO3D4
. . Silica gel pha thu
(5.7g) Jhonee e 618 pagr (1.82)
| |
I I I | | | |
Silicagel DO12
DO3B2B DO3B2C DO3B4B DO3B4C DM:81
DO3B2A DO3B4A DO3B4D HPLC (20,1lmg
(212mg) (183mg) (248mg) (176mg)
MW 31 Tg: 38.5)
HPLC HFLC
HPLC HPLC . 319
ACN 35% ACN 25% AN 3% Ac
DO15 DOl11 DO10 DO13 DOl14 DO9
(20,3 mg (22.5mg (15,5mg (5lmg (23,4mg (15.2mg
Tg: 32.17) Tg: 35,19) Tg: 59.31) Tg: 34) Tg: 43,46) Tg: 25,53)

Hinh 2.2 So d6 phan ldp cac hop chat
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2.3. Chiét xuét va phan lap.

Than loai D. officinale duoc say khd, cit va nghién thanh bot (8,1 kg) va
duoc chiét siéu am voi MeOH 6 trong ba lan (mdi lan 20 L, 2 gio) dé thu duoc cin
MeOH (300 g). Cin methanol nay duoc phan bd véi 5,0 L nuée va sau d6 chiét voi
n hexan, EtOAc dé thu dwgc n-hexan (DO1, 100 g), EtOAc (DO2, 28 g) va chiét
Xuit hoa tan trong nudc (DO3, 160 g). Cac phan doan niy dwoc sang loc vé hoat
tinh ¢ ché enzym a-glucosidase va a-amylase ¢ nong d6 200 mg/mL. Phan doan
DO3 cho thay hoat tinh khang a-glucosidase (71,2%) va khang a-amylase (68,0%).
Do d6, phan doan nay dugc chon dé nghién ciru thém. Phan doan DO3 dugc chay
trén cot Diaion (HP-20) sir dung MeOH/H20 (1/4, 1/1, 3/4 va 1/0, mdi loai 3 L) lam
chat rira giai dé tao ra bon phan doan, DO3A (45,6 g), DO3B (32 g), DO3C (27,0 g)
va DO3D (18,5 g), tuong trng. Phan doan DO3B (32 g) duoc phan lap trén cot silica
gel pha dao RP18 rira giai bang MeOH/H20 (3/1) thu dugc nim phan doan,
DO3B1-DO3B5. Phan doan DO3B2 (5,7 g) dwoc chay sac ky trén cot silica gel pha
thuong rira giai bang CH2Clo/MeOH (3/1) dé thu dugc ba phian doan, DO3B2A-
DO3B2C. Phan doan DO3B2B (212 mg) duoc phan lap trén HPLC st dung hé
dung mdi CH3sCN 35% trong nudc dé thu duoc hai hop chat DO11 (22,5 mg, tR =
35,19 phat) va DO15 (20,3mg, tR = 32,17 phut). Phan doan DO3B2C (183 mg)
dugc tinh ché trén HPLC str dung hé dung méi CH3CN 25% trong nudc thu dugc
hop chat DO10 (15,5 mg, tR = 59,31 phut). Phan doan DO3B4 (6,1 g) duoc sic ky
trén cot silica gel rira giai bang CH2Cl/MeOH (4/1) thu dwgc bén phan doan,
DO3B4A-DO3B4D. Phan doan DO3B4B (248 mg) duoc tinh ché trén HPLC sir
dung CH3CN 35% thu duoc hai hgp chit DO13 (51,0 mg, tR = 34,00 phdt) va
DO14 (23,4 mg, tR = 43,46 phut). Phan doan DO3B4C (176 mg) duoc tinh ché trén
HPLC str dung CH3CN 31% dé thu dugc hop chat DO9 (15,2 mg, tR = 25,53 phit).
Phan doan DO3D (18,5 g) duoc phan lap trén cot RP18 rira giai bang MeOH/H,0
(5/1) dé thu dugc bén phan doan, DO3D1-DO3D4. Phan doan DO3D3 (1,8 g) duoc
sac ky trén cot silica gel rira giai bang CH,Clo/MeOH (8/1) va sau d6 duoc tinh ché
trén HPLC bang CH3OH 75% trong H,0 dé thu duoc hop chat DO12 (20,1 mg, tR
= 38,5 phut).

2.4. Thong s6 vat Iy va dir kién pho ciia cac hop chat phén lap dwoc
2.4.1. Hop chit DOY: hop chiit méi (Dendrocinaoside F)

Chét dang bot, vo dinh hinh, mau trang.

Do quay cuc [a]> : —31.0° (c=0.1, MeOH)

CTPT: Cs2Hs4022
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KLPT: 1060

Phé HR - ESI - MS m/z: 1061.5553 [M+H]*, 1083.5373 [M+Na] *

Phé 'H-NMR, 3C-NMR (Bang 3.1)

2.4.2. Hop chdt DO10: 3-O-a-L-arabinopyranosyl-serratagenic acid, 28-O-4-D-
glucopyranosyl -(1—6)-O-$-D-glucopyranosyl ester.

Chat dang bot, vo dinh hinh, mau tring.

Do quay cuc [a]% : —39.5° (c=0.1, MeOH)

CTPT: C47H74019

KLPT: 942

Phé 'H-NMR, 3C-NMR (Bang 3.2)

2.4.3. Hop chdt DO11: 3-O-a-L-arabinopyranosyl-oleanolic acid 28-O-a-L-
rhamnopyranosyl-(1—4)-p-D-glucopyranosyl-(1—6)-£-D-glucopyranosyl ester
Chét dang bot, vo dinh hinh, mau tring.

Do quay cuc [a]% : —35.7° (c=0.1, MeOH)

CTPT: Cs3HgsO21

KLPT: 1058

Ph6 'H-NMR, 3C-NMR (Bang 3.3)

2.4.4. Hop chdt DO12: 3-O-f-p-galactopyranosyl-(1—3)- g-D-glucopyranosyl-
(1—2)-a-L-arabinopyranoside 28-O-a-L-rhamnopyranosyl-(1—4)-f-b-
glucopyranosyl-(1—6)--D-glucopyranosyl ester.

Chét dang bot, vo dinh hinh, mau trang.

Do quay cuc [a]? : +31.78° (c=0.45, MeOH)

CTPT: Ce5H106031

KLPT: 1382

Pho 'H-NMR, 3C-NMR (Bang 3.4.)

2.4.5. Hop chit DO13: Yemuoside YM14

Chat dang bét, v6 dinh hinh, mau trang.

Do quay cuc [a]% : —48.3° (c=0.1, MeOH)

CTPT: Cs2Hg2021

KLPT: 1042

Ph6 'H-NMR, 3C-NMR (Bang 3.5)

2.4.6. Hop chit DO14: Yemuoside YM11

Chét dang bot, vo dinh hinh, mau trang.

Do quay cuc [a]? : —58.3° (c=0.1, MeOH)

CTPT: C46H72017
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KLPT: 896
Phé 'H-NMR, 3C-NMR (Bang 3.6)
2.4.7. Hop chit DO15: 3-O-a-L-arabinopyranosyl-29-hydroxyoleanolic acid 28-
O-a-L-rhamnopyranosyl-(1—4)-f-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl
ester
Chat dang bét, v6 dinh hinh, mau trang.
Do quay cuc [a] : +13.3° (c=0.54, MeOH)
CTPT: Cs3Hss022
KLPT: 1074
Phé 'H-NMR, 3C-NMR (Bang 3.7)
2.5. Thir hoat tinh cac hop chit phan lap dwoc
Tién hanh thir kha ning wc ché enzym a-glucosidase va enzym o-amylase tai

Phong Hoa sinh tng dung, Vién Hoa hoc, VAST.

Bang 2.1 Khd néng irc ché enzym a-glucosidase va enzym a-amylase cua cac hop

chat
) 1Cs0 (M)
Hop chat -
a-glucosidase a-amylase
DO9 99.6+3.4 135.2+3.3
DO10 >200 127.4+3.1
DO11 107.7+2.9 >200
DO12 >200 166.5+3.7
DO13 40.5+1.9 44.5+2.3
DO14 42.4+2.5 39.842.5
DO15 136.5+3.7 148.6+4.2
Acabose? 47.1+1.4 145.742.2

) Poi chimg duong
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CHUONG 3. KET QUA VA THAO LUAN
3.1. Xac dinh céu tric héa hoc cic hep chét phén 1ap tir loai Lan thach hdc
(Dendrobium Officinale)
3.1.1. Hop chdt DO9: hep chit mgi (Dendrocinaoside F)

HO

HO
OH

Hinh 3.1. Cdu tric héa hoc ciza DO9

Hop chat DO9 phan lap duoc duéi dang bot vo dinh hinh mau trang, trén
phd 'H-NMR cua hop chat DO9 xuat hién tin hiéu caa mot proton olefin tai 5.34
(1H, t, J = 3.0 Hz); mét proton oxymethine tai on 3.16 (1H, dd, J = 4.2; 11.4 Hz),
bdn proton anomeric tai on 5.32 (1H, d, J = 7.8 Hz); 4.86 (1H, d, J = 1.2 Hz)), 4.39
(1H, d, J =7.8 Hz) va 4.30 (1H, d, J = 6.6 Hz), tin hiéu proton cta 7 nhém methyl
tai on 1.29 (3H, d, J = 6.0 Hz), 1.2 (3H, s); 1.17 (3H, s), 1.06 (3H, s); 0.98 (3H, s);
0.88 (3H, s) va 0.84 (3H, s).

Phan tich phé 3C-NMR va HSQC cua DO9 thay xuat hién tin hiéu caa 54
cacbon trong d6 tin hiéu cua 8 cacbon khong lién két truc tiép véi hydro tai dc
178.0, 144.6, 69.8, 47.7, 42.9, 40.8, 40.2 va 38.0; 24 cacbon methin tai oc 123.8,
107.1, 104.6, 102.9, 96.1, 90.7, 79.8, 78.0, 78.0, 76.9, 76.8, 75.3, 74.3, 73.8, 73.8,
72.8,72.4,72.2,71.0, 70.7, 69.5, 57.1, 49.0 va 41.5; tin hiéu caa 7 nhdm methyl tai
dc 31.5, 28.6, 26.3, 18.0, 17.9, 17.0, va 16.2. Tir cac phan tich pho trén, cho thay
DO9 la mot triterpene khung oleanan.
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HO
OH

Hinh 3.2 Cdc twong tac HMBC chinh cua DO9

Tuong tic HMBC tir H-23 (84 1.06)/H-24 (31 0.88) dén C-3 (8¢ 90.7)/C-4
(8¢ 40.8)/C-5 (8¢ 57.1; tir H-25 (81 0.98) dén C-1 (8¢ 39.8)/C-9 (3¢ 49.0)/C-10 (8¢
38.0); tir H-26 (81 0.84) dén C-7 (8¢ 33.9)/C-8 (8¢ 40.2)/C-9 (5c 49.0)/C-10 (8¢
38.0); tir H-27 (8n 1.17) dén C-8 (8¢ 40.2)/C-13 (8¢ 144.6)/C-14 (8¢ 42.9)/C-15 (8¢
28.9); tir H-29 (81 1.2) dén C-20 (8¢ 69.8)/C-19 (8¢ 46.1)/C-21 (8¢ 34.1), twong tac
HMBC tir H-12 (81 5.34) dén C-11 (8¢ 24.6)/C-13 (5c 144.6) cho biét cac gia tri tai
cac vi tri cua khung va mot ndi doi tai vi tri C-12/C-13; twong tic HMBC tir H-
1" (3n 5.32) dén C-28 (8¢ 178.0)/C-3' (8¢ 76.8); tir H-1"" ( &n 4.39) dén C-6' (5¢c
69.8)/C-3" (8¢ 76.9), tir H-1""" ( 31 4.86) dén C-4” (5c 79.8); tir H-1"""" ( 3 4.30)
dén C-3 (8¢ 90.7), tir H-3 8y 3.16) dén C-1 (5c 39.8)/C-2 (8¢ 27.0), Cho biét rd
hon trinh ty va vj tri lién két cua cac don vi dudng vo6i nhau va véi khung caa hop
chat DO9.

O @ sugars

6 ‘
Hinh 3.3. Cac twrong tac NOESY cua DO9
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Théng qua céc tin hiéu phd NOESY H-29 (8n 1.2) dén H-19 (81 1.84) va H-
3 ( 8u 3.16) dén H-5 ( 84 0.80) cho phép xac dinh H-3/H-5 va H-19/H-29 dinh
huéng a. Tir cac phan tich pho trén cho phép xac dinh cau trdc caa hop chat DO9 l1a
3-O-a-L-arabinopyranosyl-204-hydroxy-30-noroleanolic  acid  28-O-  a-L-
rhamnopyranosyl-(1—4)-f-b-glucopyranosyl-(1—6)-4-D-glucopyranosyl ester. Va
hop chat nay ciing dugc xac dinh 12 hop chat méi lan dau tién phan Iap tir thién
nhién va dit tén la Dendrocinaoside F.

Bang 3.1 Sé liéu phé 3C-NMR cua hop chdat DO9

C 8P 812 (mult., J = Hz)
1 39.8 | 0.98 (m)/1.64 (m)
2 27.0 | 1.06 (m)/1.72 (m)
3 90.7 | 3.16(dd, 4.2; 11.4)
4 40.8 -
5 57.1| 0.80(d, 11.4)
6 19.4 | 1.43 (m)/1.56 (m)
7 339 1.33(m)/1.52(m)
8 40.2 | -
9 490 | 1.6 (m)
10 38.0 -
11 246 | 1.9 (m)/1.92 (m)
12 123.8 | 5.34(t, 3.0)
13 144.6 -
14 42.9 -
15 28.9 | 1.10 (m)/1.80 (m)
16 23.8 | 1.74 (m)/2.03 (m)
17 47.7 -
18 415 | 3.00 (dd,4.2; 11.4)
19 46.1 | 1.47 (m)
1.48 (dd, 11.4; 11.4)
20 69.8 -
21 34.1 | 150 (m)/1.56 (m)
22 32.5| 1.57 (m)/1.94 (m)
23 28.6 | 1.06 (s)
24 17.0 | 0.88(s)
25 16.2 | 0.98(s)
26 18.0 | 0.84(s)
27 263 | 1.17(s)
28 178.0 -
29 315 | 1.2(s)
28-0-4-Glu
I 96.1 | 5.32(d,7.8)
2 73.8 | 3.36 (m)
3 76.8 | 3.32(m)
& 710 | 3.43 (m)
5 780 | 3.52 (m)
5 69.8 | 3.78(dd, 5.4; 11.4)
4.10 (dd, 1.2; 11.4)
6"-0--Glu
17 104.6 | 4.39 (d, 7.8)
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2" 75.3 3.25 (dd, 7.8; 9.0)
37 76.9 | 3.48 (m)
47 79.8 | 3.54 (m)
57 780 | 3.43(m)
6" 62.0 | 3.68 (m)/3.83 (m)
4'-O- a-Rha-
G 1029 | 4.86(d, L.2)
2 72.4 | 3.85(dd, 1.2; 3.0)
3 72.2 3.66 (dd, 3.0; 9.0)
4 738 | 3.42(m)
5" 70.7 | 3.99 (m)
6" 179 | 129(d, 6.0)
3-0O-a-Ara
Tz 107.1| 4.3(d, 6.6)
2 72.8| 3.59(dd, 6.6 9.0)
3 743 3.52 (m)
4 69.5 | 3.82 (brs)
5 66.3 | 3.53 (*)/3.84 (%)
4do trong CD30D, b125M Hz, °600MHz.
o0 10615553 10835373
3000
2800
2600
2400 ‘10845406
2200
200 10825556
1800
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1200
1000
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3.1.2. Hop chat DO10: 3-O-a-L-arabinopyranosyl-28-O-p-D-glucopyranosyl-
(1-6)-0O-p-D-glucopyranosyl-3p-hydroxyolean-12-ene-28,29-dioic

Hinh 3.11. Cdu tric héa hoc cia DO10

Hop chat DO10 phan lap duoc dudi dang bot vo dinh hinh mau trang, trén
pho 'H-NMR cua hop chat DO10 xuat hién tin hiéu caa mot proton olefin tai 5.31
(1H, t, J = 3.6 Hz); mét proton oxymethine tai on 3.16 (1H, dd, J = 4.8; 12.0 Hz), ba
proton anomeric tai o4 5.37 (1H, d, J = 7.8 Hz); 4.37 (1H, d, J = 7.8 Hz) va 4.30
(1H, d, J = 6.6 Hz), tin hiéu proton cta 6 nhom methyl tai 6n 1.24 (3H, s), 1.19 (3H,
s); 1.06 (3H, s), 0.98 (3H, s); 0.87 (3H, s) va 0.83 (3H, s).

Phan tich phd 3C-NMR va HSQC cua DO10 thay xuat hién tin hiéu cua 47
cacbon trong d6 tin hiéu cua 9 cacbon khong lién két truc tiép véi hydro tai dc
185.0, 178.0, 144.5, 48.0, 43.7, 42.9, 40.8, 40.2 va 379; 18 cacbon methin tai dc
124.2, 107.1, 104.3, 95.8, 90.7, 78.2, 78.0, 78.0, 77.9, 75.2, 74.3, 73.9, 72.8, 71.6,
71.4, 69.5, 57.0, 49.0. Tur c4c phan tich phé trén, cho thay DO10 ciing 1a mot
triterpene khung oleanan.

Hinh 3.12. Cdc tuong tac MBC chinh cua DO10.



30

Tuong tac HMBC tir H-23 (81 1.06)/H-24 (84 0.87) dén C-3 (8¢ 90.7)/C-4
(8¢ 40.8)/C-5 (8¢ 57.0); tir H-25 (81 0.98) dén C-1 (3¢ 39.8)/C-9 (5c 49.0)/C-10 (3¢
37.9); tir H-26 (8n 0.83) dén C-7 (8¢ 34.0)/C-8 (8c 40.2)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-27 (8n 1.19) dén C-8 (8¢ 40.2)/C-13 (8¢ 144.5)/C-14 (3¢ 42.9)/C-15 (3¢
28.9); tir H-30 (3n 1.24) dén C-20 (8¢ 42.9)/C-19 (5c 41.8)/C-21 (¢ 30.0), twong
tac HMBC tir H-12 (81 5.31) dén C-11 (8¢ 24.6)/C-13 (8¢ 144.5) cho biét céc gia tri
tai c&c vi tri cua khung va mot néi doi tai vi tri C-12/C-13; twong tic HMBC tir H-
1' (84 5.37) dén C-28 (8¢ 178.0)/C-3' (5c 78.2); tir H-1"" ( &n 4.37) dén C-6' (3¢
69.6)/C-3" (8¢ 78.0); tir H-1"""" ( 8u 4.30) dén C-3 (5c 90.7), tir H-3 (8 3.16) dén
C-1 (8¢ 39.8)/C-2 (¢ 27.0), Cho biét r& hon trinh tir va vi tri lién két cua cac don vi
duong véi nhau va véi khung cua hop chat DO10. Thong qua céc tin hiéu pho cua
hop chat DO10 cho phép xac dinh cau triic cia hop chat DO10 va tén cua hop chat
nay la 3-O-a-L-arabinopyranosyl-28-O--b-glucopyranosyl-(1—6)-O- 4-D-
glucopyranosyl-3#-hydroxyolean-12-ene-28,29-dioic acid.

Bang 3.2 Sé liéu phé 13C-NMR cua hop chdt DO10 va hop chat tham khdo

C oc” dcP 312 (mult., J = Hz)
1 38.8 39.8 | 0.98 (m)/1.63 (m)
2 26.7 270 | 1.72 (m)/1.88 (m)
3 88.8 90.7 | 3.16(dd, 4.8, 12.0)
4 39.5 40.8 | -

5 55.8 57.0 | 0.80 (m)

6 18.7 19.4 | 1.43 (m)/1.57 (m)

7 32.8 340 | 1.35 (m)/1.52 (m)
8 39.9 40.2 | -

9 48.1 490 | 1.6 (m)

10 37.1 37.9 -

11 23.9 246 | 1.9(m)

12 1231| 1242 531(, 3.6)

13 143.9 144.5 -

14 42.4 42.9 -

15 28.4 28.9 | 1.12 (m)/1.80 (m)
16 235 24.2 | 1.75 (m)/2.13 (m)
17 47.0 48.0| -

18 40.9 42.9 | 291 (dd4.2; 13.2)
19 41.1 41.8 | 1.46 (m)/2.19 (t, 13.2)
20 42.1 43.7 -

21 295 300 | 1.41 (m)/1.52 (m)
22 317 325 | 1.67 (m)/1.77 (m)
23 28.3 28.6 | 1.06(s)

24 17.0 170 087(s)

25 15.7 16.1] 0.98(s)

26 17.6 174 0.83(s)

27 26.1 263 | 1.19(s)

28 176.5 178.0 -
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29 181.0 185.0 -

30 20.2 20.3 1.24 (s)
28-0-p-Glu

1’ 95.8 95.8 5.37 (7.8)

2! 73.9 73.9 3.36 (m)

3 78.7 78.2 3.43 (m)

4’ 71.1 71.4 3.44 (m)

5 77.9 77.9 3.54 (m)

6 69.4 69.6 3.78 (d, 5.4; 12.0)

4.13(d,1.8;12.0)

6’-0--Glu

1" 105.3 104.3 4.37 (d, 7.8)

2" 75.2 75.2 3.22 (m)

3" 78.4 78.0 3.37 (m)

4" 71.7 71.6 3.31 (m)

5" 78.4 78.0 3.26 (m)

6" 62.7 62.8 3.69 (d, 1.8; 12.0)

3.82 (d, 5.4;12.0)

3-0-a-Ara

1" 107.3 107.1 4.30 (d, 6.6)

20 72.9 72.8 3.59 (d, 6.6; 9.0)

R 74.6 74.3 3.53 (m)

4 69.5 69.5 3.82 (br s)

5" 66.7 66.3 3.54 (*)/3.85 (m)

3do trong CD30D, P125MHz, °600MHz , 5" [54]

3 o
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Hinh 3.13. Phé “H-NMR cua hop chat DO10.



32

£y & ':: L‘; e mnn oo O LD D O] G0 T O G0 P I U e [~ o P DU O o Do T 00 o
I T I ! I ! I ' I ! ! I I ! ! I I !
220 200 180 160 140 120 100 80 60 40 20 0 ppm
Hinh 3.14. Pho *C-NMR cua hop chat DO10
n
o . —
-
o F
lc,_ P —
> -
tn - ® E
. o %
o | - ® -
L] o E
badil e «° ° e
n R =
) . ‘e &
o ° "
n
.
1] . E
- £
o | . [ ] E_‘;;——
o ° e =
= ° ’ .. ® ° %—
= * . * <
- - —
= '8 (%_
o | L] Py —
- E [_:
T \ T T T T \ T T T T \ T \ T T T T T \ T T
BE B B B E 5 5 0 o @ @ v 9 0 0 0 ags 8 ey = 3
© U o w o u e w o w o ’w e W o w O ’w o u o w o n 3

Hinh 3.15. Phé HSQC cua hop chat DO10



33

S°§
!
]
1
VW

. C
L - - Efz
= -— - (
' = - l‘
o - =
- - =
- - i
w = —_— —
byl - =
w o =
- =7 . _ =
- -
w - - . - = - F
o] ) .

i

*Pa“"w\wm\n"w\r’_"‘

)
lllll

= e
—

S LT
N
mq"‘
!'-\Ila,-\.,n‘

or ,hll'l I'F'I
|

0s

[::] =1 =]
o o o

wdd
06T
08T
OLTH
09T
0ST
OFPT -
0gE
og
0T
wdd

Hinh 3.16. Phé HMBC cua hop chat DO10.

3.1.3. Hop chdt DO11: 3-O-a-L-arabinopyranosyl-oleanolic acid 28-O-a-L-
rhamnopyranosyl-(1—4)-f-D-glucopyranosyl-(1—6)-#-D-glucopyranosyl ester

HO

HO
OH

Hinh 3.17. Cdu trdc hda hoc ciia DO11
Hop chat DO11 phan lap duoc dudi dang bot vo dinh hinh mau tring, trén
phd H-NMR cua hop chat DO11 xuét hién tin hiéu caa mot proton olefin tai 5.28
(1H, t, J = 3.0 Hz); mét proton oxymethine tai on 3.16 (1H, dd, J = 4.8; 12.0 Hz),
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bon proton anomeric tai on 5.36 (1H, d, J = 7.8 Hz); 4.87 (1H, s), 4.80 (1H, d, J =
7.2 Hz va 4.42 (1H, d, J = 7.8 Hz), tin hiéu proton cua 8 nhom methyl tai on 1.93
(3H, s), 1.29 (3H, d, J = 6.6 Hz), 1.18 (3H, s), 1.06 (3H, s), 0.98 (3H, s), 0.97 (3H,
s), 0.87 (3H, s), va 0.79 (3H, s).

Phan tich ph6 3C-NMR va HSQC cua DO11 thiy xuét hién tin hiéu cua 53
cacbon trong d6 tin hiéu cua 8 cacbon khong lién két truc tiép véi hydro tai dc
178.1, 144.9, 48.1, 42.9, 40.2, 39.5, 37.9 va 31.5; 24 cacbon methin tai dc 123.8,
107.1, 105.0, 104.3, 95.8, 90.7, 79.6, 78.2, 78.1, 76.8, 75.3, 74.3, 73.9, 73.8, 72.8,
72.4,72.2,71.7,71.3,70.7, 69.5, 57.1, 49.0, 42.6, 8 cacbon methyl tai dc 33.5, 28.6,
26.3,24.1,17.8, 17.8, 17.0 va 16.1. Tir c4c phan tich pho trén, cho thdy DO11 ciing
& mot triterpene khung oleanan.

HO
HO

OH

Hinh 3.18. Cdc twong tac HMBC chinh cua DO11.

Tuong tic HMBC tir H-23 (84 1.06)/H-24 (31 0.87) dén C-3 (8¢ 90.7)/C-4
(8¢ 39.5)/C-5 (8¢ 57.1); tir H-25 (8w 0.98) dén C-1 (3¢ 39.8)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-26 (8n 0.79) dén C-7 (8¢ 33.9)/C-8 (8c 40.2)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-27 (8n 1.18) dén C-8 (8¢ 40.2)/C-13 (8¢ 144.9)/C-14 (8¢ 42.9)/C-15 (8¢
28.9); tir H-30 (81 0.97) dén C-20 (8¢ 31.5)/C-19 (3¢ 47.2)/C-21 (8¢ 34.9), tuong
tac HMBC tir H-12 (81 5.31) dén C-11 (8¢ 24.6)/C-13 (8¢ 144.9) cho biét céc gia tri
tai c4c vi tri cua khung va mot néi doi tai vi tri C-12/C-13; twong tic HMBC tir H-
1" (8n 5.36) dén C-28 (8¢ 178.1)/C-3' (5c 76.8); tir H-1"" ( u 4.42) d&én C-6' (8¢
69.5)/C-3"" (8¢ 71.7); tir H-1"""" ( 8 4.8) dén C-3 (8¢ 90.7), tir H-3 (8 3.16) dén C-
1 (8¢ 39.8)/C-2 (8¢ 27.0), Cho biét r5 hon trinh ty va vi tri lién két cua cac don vi
duong véi nhau va véi khung cua hop chat DO11. Théng qua céc tin hiéu phé cua
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hop chat DO11 cho phép xac dinh cu tric cua hop chat DO11 va tén cua hop chat
nay la 3-O-a-L-arabinopyranosyl-oleanolic acid 28-O-a-L-rhamnopyranosyl-(1—4)-$-D-
glucopyranosyl-(1—6)-p-D-glucopyranosyl ester.

Bang 3.3 Sé liéu phé 13C-NMR cua hop chdt DO11 va hop chat tham khdo

C oc” dcP 812 (mult., J = Hz)

1 38.9 39.8 | 0.98 (m)/1.63 (m)

2 26.6 27.0| 1.72 (m)/1.88 (m)

3 88.7 90.7 | 3.16(dd, 4.8; 12.0)

4 40.7 395 -

5 55.9 57.1| 0.80 (m)

6 185 19.4 | 1.43 (m)/L.57 (m)

7 33.1 339 1.35(m)/1.52(m)

8 39.0 40.2 | -

9 48.0 490 | 1.6 (m)

10 37.0 37.9 -

11 23.7 246 | 1.9(m)

12 122.6 | 123.8| 5.28(t 3.0)

13 144.1 144.9 -

14 421 42.9 -

15 28.2 28.9 | 1.12 (m)/1.80 (m)

16 23.7 240 | 1.72 (m)/2.08 (m)

17 47.0 48.1 -

18 41.9 42.6 | 2.88(dd,3.0; 13.8)

19 46.2 47.2| 1.18 (m)/1.73 (m)

20 30.6 31.5 -

21 34.0 349 | 1.24 (m)/1.43 (m)

22 3238 333 | 1.62 (m)/L.75(m)

23 28.2 28.6 | 1.06(s)

24 16.9 170| 087 ()

25 156 16.1] 0.98(s)

26 175 17.8 | 0.79(s)

27 26.1 26.3 | 1.18(s)

28 176.5 178.1 -

29 335 | 1.93(s)

30 23.7 241 0.97(s)
28-0-4-Glu

I 95.6 958 | 5.36(7.8)

2 73.9 73.9| 3.35(m)

3 78.7 768 | 3.32(m)

4 70.9 713 | 3.43(m)

5 78.0 78.1| 3.55(m)

I 69.2 69.5 | 3.79 (*)/4.10 (d, 12.0)
6-0-5-Glu

1 104.8 104.3 4.42(d, 7.8)

2" 75.3 753 | 3.26 (m)

3" 76.5 71.7 | 3.48(m)

4" 78.3 796 | 3.56 (m)

57 77.0 78.2 | 3.43(m)

6" 61.3 61.9 | 3.67 (m)/3.83 (m)
4'-O- a-Rha-

1 102.7| 1050 | 4.87(s)

2" 72.3 724 | 3.86 (m)
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3m 72.6 712.2 3.66 (m)

4 72.9 73.8 3.44 (m)

5 70.3 70.7 3.98 (m)

6" 18.5 17.8 1.29 (d, 6.6)
3-0O-a-Ara

1" 107.5 107.1 4.8(d, 7.2)

21 72.8 72.8 3.59 (m)

3 74.6 74.3 3.54 (m)

4 69.5 69.5 3.83 (m)

5 66.7 66.3 3.54 (*)/3.85 (m)

%do trong CD3OD, P125MHz, °600MHz , 5¢* [53]
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Hinh 3.19. Phé "H-NMR cua hop chd’t DO11
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3.1.4 . Hop chdt DO12: 3-O-p-p-galactopyranosyl-(1—3)- f-D-glucopyranosyl-
(1—2)-a-L-arabinopyranoside 28-O-a-L-rhamnopyranosyl-(1—4)-f-b-
glucopyranosyl-(1—6)--D-glucopyranosyl ester.

o~
HO o OH
Hinh 3.22. Cdu trlc hoa hoc va cdc twong tdac HMBC chinh ciia DO12.

Hop chat DO12 phan lap duoc dudi dang bot vo dinh hinh mau trang, trén
phd *H-NMR cua hop chat D012 xuat hién tin hiéu caa mot proton olefin tai 5.27
(1H, m); mot proton oxymethine tai o1 3.19 (1H, dd, J = 4.2; 11.4 Hz), sau proton
anomeric tai on 5.35 (1H, d, J = 7.8 Hz); 4.86 (1H, s), 4.86 (1H, s), 4.64 (1H, d, J =
7.8 Hz), 4.48 (1H, d, J = 7.8 Hz) va 4.43 (1H, d, J = 7.8 Hz), tin hiéu proton cua 8
nhém methyl tai on 1.93 (3H, s), 1.29 (3H, d, J = 6.6 Hz), 1.17 (3H, s), 1.09 (3H, s),
0.97 (3H, 5), 0.97 (3H, s), 0.89 (3H, s), v 0.82 (3H, 3).

Phan tich pho C-NMR va HSQC cia DO12 thay xuat hién tin hiéu cua 65
cacbon trong d6 tin hiéu cua 8 cacbon khong lién két tryc tiép véi hydro tai dc
178.2, 1445 48.1, 42.9, 40.8, 40.4, 37.9 va 31.5; 34 cacbon methin tai Jc 123.9,
105.7,104.7, 104.3, 104.1, 102.9, 95.8, 91.7, 86.2, 79.6, 79.6, 78.2, 78.1, 77.9, 76.9,
76.8, 76.7, 76.7, 75.3, 74.7, 74.6, 73.8, 73.7, 72.7, 72.0, 72.0, 72.0, 71.0, 70.7, 70.0,
69.5, 57.1, 49.0, 42.5. 8 cacbon methyl tai oc 33.5, 28.4, 26.3, 24.1, 17.9, 17.8, 17.0
va 16.1. Tir cac phan tich pho trén, cho thady DO12 ciing 1a mot triterpene khung
oleanan.
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HO
OH

HO go

Hinh 3.23. Cdc twong taic HMBC chinh cua DO12.
Tuong tac HMBC tir H-23 (81 1.09)/H-24 (81 0.89) dén C-3 (8¢ 91.7)/C-4
(8¢ 40.8)/C-5 (8¢ 57.1); tir H-25 (81 0.97) dén C-1 (8¢ 39.9)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-26 (81 0.82) dén C-7 (8¢ 34.0)/C-8 (5c 40.4)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-27 (8n 1.17) dén C-8 (8¢ 40.4)/C-13 (5c 144.5)/C-14 (5¢c 42.9)/C-15 (3¢
28.9); tir H-30 (8w 0.97) dén C-20 (8¢ 31.5)/C-19 (8¢ 47.2)/C-21 (8¢ 34.9), twong
tac HMBC tir H-12 (8w 5.27) dén C-11 (8¢ 24.6)/C-13 (8¢ 145.0) cho biét cac gia tri
tai c4c vi tri caa khung va mot néi dai tai vi tri C-12/C-13; twong taic HMBC tir H-
1’ (Bn 5.35) dén C-28 (8¢ 178.2)/C-3' (8¢ 76.7); tir H-1" ( dn 4.43) dén C-6' (8¢
69.5)/C-3" (8¢ 76.9); tir H-1"" ( 3n 4.86) dén C-4" (5c 79.6), tir H-1""" ( dn 4.48)
dén C-3 (8¢ 91.7), tir H-3 (8 3.19) dén C-1 (5c 39.9)/C-2 (8¢ 34.0)/C-1"" (8¢
105.7); tir H-1"""" ( n 4.86) dén C-2""" (8¢ 79.6); tr H-1""""" ( &n 4.64) dén C-
3" (3¢ 86.2). Cho biét rd hon trinh tu va vi tri lién két cua cac don vi duong voi
nhau va véi khung cua hop chat DO12. Théng qua céc tin hiéu pho cua hop chat
DO12 cho phép xac dinh cau tric cia hop chat DO12 va tén cua hop chat nay la
oleanolic acid 3-0O--D-glucopyranosyl-(1—2)[B-D-glucopyranosyl-(1—3)]-o-L-
arabinopyranoside28-O-a-L-rhamnopyranosyl-(1—4)-B-D-glucopyranosyl(1—6)-p-D-
glucopyranosyl ester.[8]
Bdng 3.4 S6 liéu pho 3C-NMR cua heop chat DO12 va hep chdt tham khao

C oc” dcaP o1 (mult., J = Hz)
1 38.9| 39.9| 0.99 (m)/1.61 (m)

2 26.6| 27.0| 1.70 (m)/1.98 (m)

3 88.7 91.7| 3.19(dd, 4.2;11.4)

4 40.7 408 | -

5 55.9 57.1| 0.80(d, 10.8)

6 185| 19.4| 1.43(m)/1.57 (m)
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7 33.1 34.0 | 1.32 (m)/1.50 (m)
8 39.0 404 | -

9 48.0 49.0 | 1.59 (m)

10 37.0 379 | -

11 23.7 246 | 1.9(m)

12 122.6 1239 | 5.27 (m)

13 144.1 1450 | -

14 42.1 429 | -

15 28.2 28.9 | 1.10 (m)/1.78 (m)
16 23.7 24.1 | 1.72 (m)/2.07 (m)
17 47.0 48.1| -

18 41.9 42,5 | 2.88(dd,3.6; 10.8)
19 46.2 472 | 1.18 (m)/1.73 (m)
20 30.6 315 -

21 34.0 349 | 1.24 (m)/1.43 (m)
22 32.8 33.3| 1.62(m)/1.75 (m)
23 28.2 28.4 | 1.09(s)

24 16.9 17.0 | 0.89(s)

25 15.6 16.1 | 0.97 (s)

26 175 17.8 | 0.82(s)

27 26.1 26.3 | 1.17 ()

28 176.5 178.2 | -

29 335 ] 1.93(s)

30 23.7 24.1 | 0.97 (s)

28-0-4-Glu

1’ 95.6 95.8| 5.35(d, 7.8)

2! 73.9 73.8| 3.35(m)

3’ 78.7 76.7 | 3.32 (m)

4’ 70.9 71.0 | 3.42 (m)

5 78.0 78.1 | 3.54 (m)

6’ 69.2 69.5| 3.80 (%)

4.10 (dd, 1.2; 11.4)
6’-0-4-Glu

1" 104.8 104.3 | 4.43(d, 7.8)

2" 75.3 75.3 | 3.25(m)

3" 76.5 76.9 | 3.48 (m)

4" 78.3 79.6 | 3.55(m)

5" 77.0 78.2 | 3.42(m)

6" 61.3 61.9 | 3.67 (m)/3.82 (m)

4'-0- a-Rha-

1" 102.7 102.9 | 4.86 ()

2 72.3 72.0| 3.85(m)

3 72.6 72.0 | 3.65(m)

4" 72.9 73.7 | 3.42 (m)

5" 70.3 70.7 | 3.98 (m)

6" 18.5 179 | 1.29(d, 6.6)

3-O-a-Ara

1" 107.5 105.7 | 4.48(d, 7.8)
20 72.8 79.6 | 3.82(m)
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3 746 747] 353(m)

47 69.5| 695| 3.83(brs)

5 66.7 67.7 | 3.62(m)

3.94 (dd, 1.2; 12.0)

2704~ Glu

1 104.1 4.86 (S)

D1 76.8 3.48 (m)

3 86.2 3.76 (m)

4mm 12.7 3.62 (m)

g 76.7 | 3.31(m)

6" 62.4 | 3.66 (M)/3.76 (m)
37"-0-4- Glu

1 104.7 4.64 (d, 78)

Qi 72.0 3.62 (m)

3 74.6 3.53 (m)

4 70.0 3.82 (m)

5 77.9 3.60 (m)

6" 62.4 | 3.66 (M)/3.76 (m)

ado trong CDsOD, P125MHz, °600MHz, #oc [8]

15 14 13 12 11 10 9
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Hinh 3.24. Phé 'H-NMR cua hop chdat DO12.
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Hinh 3.29. Phé ROESY cuia hop chdt DO12
3.1.5. Hop chdt DO13: Yemuoside YM14

Hinh 3.30. Cdu tric héa hoc cia DO13

Hop chat DO13 phan lap duoc dudi dang bot vo dinh hinh mau trang, trén
phd 'H-NMR cua hop chat DO13 xuat hién tin hiéu caa mot proton olefin tai 5,35
(1H, Br s); mot proton oxymethine tai du 3.16 (1H, dd, J = 4.8; 12.0 Hz), bon
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proton anomeric tai on 5.34 (1H, d, J = 7.8 Hz); 4.87 (1H, d, J = 1.2 Hz), 4.41 (1H,
d,J=7.8 Hz), va 4.30 (1H, d, J = 6.6 Hz), tin hiéu proton cia 6 nhdm methyl tai on
1.29 (3H, d, J = 6.6 Hz), 1.21 (3H, s), 1.07 (3H, s), 0.99 (3H, s), 0.87 (3H, s) va
0.78 (3H, s).

Phan tich ph6 3C-NMR va HSQC cua DO13 thiy xuét hién tin hiéu cua 52
cacbon trong d6 tin hiéu cua 9 cacbon khong lién két truc tiép véi hydro tai dc
177.3, 149.3, 144.2, 57.0, 48.2, 42.9, 40.8, 39.9 va 37.9. 23 cacbon methin tai oc
124.3, 107.1, 104.2, 102.9, 95.8, 90.7, 79.5, 78.1, 78.0, 76.8, 76.7, 75.2, 74.3, 73.8,
73.8,72.8,72.4,72.2,71.0,70.6, 69.5, 48.6, 48.4; 6 cacbon methyl tai dc 28.6, 26.3,
17.9,17.8,17.0 va 16.1.

HO
HO

OH

Hinh 3.31. Cdc twong taic HMBC chinh cua DO13.

Tuong thc HMBC tir H-23 (31 1.07)/H-24 (51 0.87) dén C-3 (5¢c 90.7)/C-4
(8¢ 39.9)/C-5 (8¢ 57.0); tir H-25 (81 0.99) dén C-1 (5¢ 39.8)/C-9 (5c 48.6)/C-10 (5¢
37.9); tir H-26 (3n 0.78) dén C-7 (8c 33.9)/C-8 (S¢c 40.8)/C-9 (5¢c 48.6)/C-10 (¢
37.9); tir H-27 (81 1.21) dén C-8 (8¢ 40.8)/C-13 (5¢ 144.2)/C-14 (¢ 42.9)/C-15 (5¢
28.9): tir H-29 (51 4.65/4.66) dén C-20 (3¢ 149.3)/C-19 (3¢ 42.6)/C-21 (5¢ 30.1),
twong tac HMBC tir H-12 (81 5.35) dén C-11 (8¢ 24.6)/C-13 (5¢ 143.4) cho biét cAc
gia trj tai cac vi tri cia khung va mot nbi doi tai vi tri C-12/C-13; twong taic HMBC
tir H-1' (81 5.34) dén C-28 (8¢ 177.3)/C-3' (3¢ 76.8); tir H-1"" ( &1 4.41) dén C-6' (8¢
69.4)/C-3" (5¢ 76.2); tir H-1""" ( &y 4.87) dén C-4" (8¢ 78.6), tir H-1""" ( &1 4.30)
dén C-3 (5¢ 90.7), tir H-3 (8 3.16) dén C-1 (5¢ 39.8)/C-2 (5¢ 27.0. Cho bidt r5 hon
trinh ty va vi tri lién két cua cac don vi duong véi nhau va véi khung caa hop chat
DO13. Théng qua cac tin hidu pho cia hop chat DO13 cho phép xac dinh cau tric
cta hop chat DO13 va tén caa hop chét nay 1a yemuoside YMia
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Bang 3.5 Sé liéu phd 13C-NMR cuia hop chdt DO13 va hop chdt tham khdo

C 5" dcP 3r*° (mult., J = Hz)

1 38.78 39.8 | 1.00 (m)/1.64 (m)

2 26.61 27.0 | 1.72(m)/187 (m)

3 88.56 90.7 | 3.16 (dd, J = 4.8; 12.0)

4 39.86 39.86 | -

5 55.81 570 -

6 18.49 19.3| 1.43 (m)/(L57)

7 33.03 33.9| 1.35 (m)/1.52 (m)

8 39.51 408 | -

9 47.97 48.6 | 1.60 (m)

10 36.95 379 -

11 23.73 246 | 1.93(m)

12 123.01 124.3| 5.35 (brs)

13 143.40 1442 | -

14 42.02 429 -

15 28.22 28.9 | 1.15 (m)/1.84 (m)

16 23.45 24.2 | 1.87(m)/2.20(m)

17 47.27 482 -

18 47.48 48.4 | 2.76 (dd, 4.8, 13.2)

19 41.64 42,6 | 2.10(dd, 4.8;13.2)

257 (t, 13.2)

20 148.30 1493 | -

21 30.07 30.07 | 2.16 (m)/2.25 (m)

22 37.57 38.5| 1.57 (m)/1.92 (m)

23 28.22 286 | 1.07(s)

24 16.91 170| 0.87(s)

25 15.59 16.1] 0.99 (s)

26 17.44 178 | 0.78(s)

27 26.00 263 | 1.21(s)

28 175.77 1773] -

29 107.42 107.6 | 465 (br 5)/4.66 (br s)
28-0-4-Glu

I’ 95.67 958 | 5.34(d,7.8)

2 73.72 738 | 3.35(m)

3 77.85 76.8 | 3.32(m)

Iy 70.69 71.0 | 3.43(m)

5 77.08 780 | 3.53 (m)

6 69.19 69.4 | 3.78(d, 12.0)

4.08 (d, 12.0)

6-0-4-Glu

1" 104.81 104.2 | 4.41(d, 7.8)

2" 75.24 3.25 (dd, 7.8; 9.0)

3" 76.41 76.7 | 3.47 (m)

4" 78.57 795 | 3.55(m)

5" 78.11 78.1| 3.43(m)

6" 61.22 61.9 | 3.54 (m)/3.85 (m)
4'-0-a-Rha-

1" 102.63 102.9 | 4.87(d,1.2)

2 72.69 72.4 | 3.86 (dd; 1.2; 3.0)

3" 7251 72.2| 3.66 (m)

4" 73.91 73.8| 3.43(m)

5 70.23 70.6 | 3.98 (m)
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6" 18.49 17.9 1.29 (d, 6.6)
3-O-a-Ara

1" 107.50 107.1 4.30 (d, 6.6)

2" 72.84 72.8 3.59 (dd, 6.6; 9.0)

3" 74.59 743 | 3.54(m)

4" 69.50 69.5 3.84 (br s)

5" 66.77 66.3 | 3.54 (m)/3.85(m)

ado trong CDs0D, b125MHz ®600MHz, #Sc cua Yernuoside YMi4 [55]
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Hinh 3.32. Phé "H-NMR cua hop chat DO13
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Hinh 3.35. Phé HMBC cua hop chdt DO13
3.1.6. Hop chdt DO14: Yemuoside YM11

Hinh 3.36. Cdu trac héa hoc va cia DO14

Hop chat DO14 phan lap duoc dudi dang bot vo dinh hinh mau tring, trén
phd 'H-NMR cua hop chat D014 xuat hién tin hiéu caa mot proton olefin tai 5,34
(1H, d, J = 3.0 Hz); mot proton oxymethine tai 6w 3.16 (1H, dd, J = 4.8; 12.0 Hz),
ba proton anomeric tai on 5.35 (1H, d, J = 7.8 Hz); 4.34 (1H, d, J = 1.2 Hz) va 4.30
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(1H, d, J = 6.6 Hz), tin hiéu proton cua 5 nhém methyl tai on 1.21 (3H, s), 1.07 (3H,
s), 0.99 (3H, s), 0.87 (3H, s) va 0.83 (3H, s).

Phan tich ph6 3C-NMR va HSQC cua DO14 thiy xuét hién tin hiéu cua 46
cacbon trong d6 tin hiéu cua 7 cacbon khong lién két truc tiép véi hydro tai dc
177.4, 149.4, 144.2, 47.3, 42.9, 40.8, 40.2 va 37.9; 20 cacbon methin tai oc 124.3,
107.4, 107.1, 104.7, 95.8, 90.7, 78.1, 78.0, 78.0, 77.8, 75.1, 74.3, 73.0, 72.8, 71.6,
71.0, 69.4, 57.0, 49.0 va 48.5; 5 cacbon methyl tai oc 28.6, 26.2, 17.9, 17.0 va 16.1.

Hinh 3.37. Cdc tuwong taic HMBC chinh cua DO14.

Tuong thc HMBC tir H-23 (31 1.07)/H-24 (51 0.87) dén C-3 (5¢c 90.7)/C-4
(8¢ 40.8/C-5 (3¢ 57.0); tir H-25 (3n 0.99) dén C-1 (8¢ 39.8)/C-9 (S¢ 49.0)/C-10 (5¢
37.9); tir H-26 (3n 0.83) dén C-7 (8c 33.9)/C-8 (S¢c 40.2)/C-9 (5¢ 49.0)/C-10 (5c
37.9); tir H-27 (81 1.21) dén C-8 (8¢ 40.2)/C-13 (5¢ 144.2)/C-14 (5¢ 42.9)IC-15 (8¢
28.9); tir H-29 (511 4.63) dén C-20 (3¢ 149.4)/C-19 (8¢ 42.6)/C-21 (5¢ 30.8), tuong
tac HMBC tir H-12 (81 5.34) dén C-11 (8¢ 24.5)/C-13 (8¢ 144.2) cho biét cac gia tri
tai cac vi tri cua khung va mot ndi doi tai vi tri C-12/C-13; twong taic HMBC tir H-
1" (3n 5.35) dén C-28 (8c 177.4)/C-3' (5¢c 78.1); tir H-1" ( n 4.34) dén C-6' (5¢
69.9)/C-3" (5¢ 78.0); tir H-1""" (81 4.30) dén C-3 (8¢ 90.7), tir H-3 (8 3.16) dén C-
1 (8¢ 39.8)/C-2 (8¢ 27.0. Cho biét rd hon trinh tu va vi tri lién két cua cac don vi
duong véi nhau va véi khung cua hop chat DO14. Céc tin hiéu phd NMR cua hop
chat DO14 gan giéng nhu cac tin hiéu phd cua hop chat DO13 ngoai trir tin hiéu
phd cua hop chat DO14 it hon tin hiéu phd cua hop chat DO13, 1 don vi duong L-
Rhamnopyranosyl. Két hop vai tai liéu tham khao cho phép xac dinh ciu trdc cua
hop chat DO14 va cd tén goi l1a yemuoside YMy; .

Bang 3.6 Sé liéu phd 3C-NMR cuia hop chdt DO14 va hop chdt tham khdo

| C | 8" | 8P | o (mult, J=Hz) |
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1 38.80 39.8 1.0 (m)/1.60 (m)
2 26.64 27.0 1.71 (m)/1.87 (m)
3 88.69 90.7 3.16 (dd, 4.2; 12.0)
4 39392 40.8 -
5 55.86 57.0 0.81 (m)
6 18.52 19.3 1.43 (m)/157 (m)
7 33.08 33.9 1.16 (m)/2.87 (m)
8 39.56 40.2 -
9 48.01 49.0 1.6 (m)
10 37.01 37.9 -
11 23.77 24.5 1.95 (m)
12 123.3 124.3 5.34 (t, 3.0)
13 134.47 144.2 -
14 42.08 42.9 -
15 28.26 28.9 1.16 (m)/2.87 (m)
16 23.51 24.2 1.89 (m)/2.20 (m)
17 47.35 -
18 47.53 48.5 2.77 (dd, 4.2; 13.2)
19 41.68 42.6 2.10 (dd, 4.6; 13.2)
2.57 (t, 13.2)
20 148.39 149.4 -
21 30.08 30.8 2.16 (m)/2.25 (m)
22 37.61 38.5 1.58 (m)/1.92 (m)
23 28.26 28.6 1.07 (s)
24 16.94 17.0 0.87 (s)
25 15.66 16.1 0.99 (s)
26 17.52 17.9 0.83 (s)
27 26.05 26.2 1.21 (s)
28 175.82 177.4 -
29 107.33 107.4 4.63 (br s)
28-0--Glu
1 95.76 95.8 5.35(d, 7.8)
2! 73.8 73.0 3.35 (m)
3 78.31 78.1 3.42 (m)
4! 70.84 71.0 3.44 (m)
5 77.85 77.8 3.52 (m)
6 69.44 69.6 3.72 (dd, 5.4; 12.0)
4.13 (dd, 2.4; 12.0)
6’-0-p-Glu
1" 105.30 104.7 4.34 (d)
2" 75.12 75.1 3.23(dd, 7.8; 9.0
R 78.64 78.0 3.35 (m)
4" 71.51 71.6 3.30 (m)
5" 78.16 78.0 3.27 (m)
6" 62.64 62.8 3.69 (dd, 5.4; 12.0)
3.88 (dd, 1.8; 12.0)
3-O-a-ara
1" 107.48 107.1 4.30 (d, 6.6)
20 72.90 72.8 3.59 (m)
R 74.64 74.3 3.54 (m)
4 69.54 69.4 3.82 (br s)
5" 66.22 66.3 3.54 (m)/3.85 (m)

3do trong CD30D, P125MHz, ®600MHz, #5¢ cta Yernuoside Y M1 [55]
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Hinh 3.39. Phé “C-NMR cua hop chat DO14
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Hinh 3.40. Phé HSQC cua hep chdt DO14.
3.1.7. Hop chdt DO15: 3-O-a-L-arabinopyranosyl-29-hydroxyoleanolic acid 28-

O-a-L-rhamnopyranosyl-(1—4)-f-D-glucopyranosyl-(1—6)-f-D-glucopyranosyl
ester.

HO

OH

Hinh 3.41 C4u tric héa hoc ciia DO15

I
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Hop chat DO15 phan lap duoc dudi dang bot vo dinh hinh mau tring, trén
phd H-NMR cua hop chat DO15 xuat hién tin hiéu caa mot proton olefin tai 5.29
(1H, t, J = 3.0 Hz); mot proton oxymethine tai o 3.16 (1H, dd, J = 4.2; 11.4 Hz),
bon proton anomeric tai o4 5.37 (1H, d, J = 7.8 Hz); 4.86 (1H, d, J = 1.8 Hz), 4.43
(1H,d,J=7.8 Hzva 4.3 (1H, d, J = 6.6 Hz), tin hiéu proton cua 7 nhom methyl tai
on 1.29 (3H, d, J = 7.0 Hz), 1.18 (3H, s), 1.06 (3H, s), 0.98 (3H, s), 0.96 (3H, ),
0.87 (3H, s), va 0.79 (3H, s). Phan tich phé 3C-NMR va HSQC cua DO15 thiy
Xuat hién tin hiéu caa 53 cacbon trong d6 tin hiéu ciia 8 cacbon khong lién két truc
tiép vai hydro tai oc 178.0, 144.8, 48.4, 42.9, 40.7, 40.2, 37.9 va 36.8; 24 cachon
methin tai Joc 123.9, 107.1, 104.2, 103.0, 95.8, 90.7, 79.6, 78.2, 78.1, 76.8,
76.7,75.3, 74.3, 73.8, 73.8, 72.8, 72.4, 72.2, 71.7, 70.7, 69.5, 57.1, 49.0, 41.8, 7
cacbon methyl tai Jc 28.6, 26.3, 19.7, 17.8,17.8, 17.0, va 16.1. Tur cac phan tich
pho trén, cho thdy DO15 ciing 1a mét triterpene khung oleanan.

HO

OH
Hinh 3.42 Cac tuwong tac HMBC chinh cua DO15

Tuong tac HMBC tir H-23 (8n 1.06)/H-24 (8n 0.87) dén C-3 (5c 90.7)/C-4 (8¢
40.7)/C-5 (8¢ 57.1); tir H-25 (8n 0.98) dén C-1 (8¢ 39.8)/C-9 (3¢ 49.0)/C-10 (5¢c
37.9); tir H-26 (8n 0.79) dén C-7 (8¢ 33.9)/C-8 (8c 40.2)/C-9 (8¢ 49.0)/C-10 (3¢
37.9); tir H-27 (8n 1.18) dén C-8 (8¢ 40.2)/C-13 (8¢ 144.8)/C-14 (5¢c 42.9)/C-15 (8¢
28.9); tir H-30 (81 0.96) dén C-20 (8¢ 36.8)/C-19 (8¢ 41.4)/C-21 (8¢ 29.3), Tir H-29
(81 3.21) dén C-20 (8C 36.8)/C-19 (5C 41.4)/C-21 (5C 29.3)/C-30 (8¢ 19.7), twong
tac HMBC tir H-12 (81 5.29) dén C-11 (8¢ 24.6)/C-13 (8¢ 144.8) cho biét céc gia tri
tai c&c vi tri cua khung va mot néi doi tai vi tri C-12/C-13; twong tic HMBC tir H-
1' (34 5.37) dén C-28 (8¢ 178.0)/C-3' (5c 76.8); tir H-1"" ( &n 4.43) dén C-6' (3¢



55

69.4)/C-3" (8¢ 76.7); tir H-1""" ( 814 4.3) dén C-3 (8¢ 90.7), tir H-3 (8 3.16) dén C-
1 (8¢ 39.8)/C-2 (8¢ 27.0), Cho biét rd hon trinh tu va vi tri lién két cua cac don vi
duong véi nhau va véi khung caa hop chat DO15. Thong qua céc tin hiéu phd cua
hop chat DO15 cho phép xac dinh cau tric caa hop chat DO15 va tén cua hop chat
nay la 3-O-a-L-arabinopyranosyl-29-hydroxyoleanolic acid 28-O-a-L-rhamnopyranosyl-
(1—4)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester.

Bang 3.7 Sé liéu pho 3C-NMR cuia hop chdat DO15 va hop chdt tham khdo

C 3 5P 3n*° (mult., J = Hz)
1 38.9| 39.8| 0.98(m)/1.64(m)
2 266 | 27.0| 1.72(m)/1.86 (m)
3 88.7| 90.7| 3.16 (dd, 4.2;11.4)
4 407 407 -
5 55.9| 57.1| 0.80(d,11.4)
6 185 | 19.4 | 1.43 (m)/1.57 (m)
7 33.1] 339 1.33(m)y/L52(m)
8 390 402 -
9 480 49.0| 1.6(m)
10 370| 379 -
11 237 | 246 1.92(m)/1.94 (m)
12 1226 | 123.] 529(t 3.0)

9
13 1441 144.| -

8
14 421 429 -
15 282 | 289 1.10(m)/1.80 (m)
16 237| 240 1.74(m)

2.07 (ddd, 3.0; 13.2; 13.2)
17 470 484 -
18 419 | 418 | 2.92(dd,3.6;11.4)
19 462 414 1.12(m)
1.83(dd, 11.4; 11.4)

20 306| 368 -
21 340 | 29.3| 1.2(m)/1.52(m)
22 328| 326 1.66 (m)/L75(m)
23 28.2| 286 1.06(s)
24 169 17.0| 0.87(s)
25 156 | 161 0.98(s)
26 175| 17.8| 0.79(s)
27 261 | 26.3| 1.18(s)
28 1765 | 178.| -

0
29 743 | 3.21(s)
30 19.7 | 0.96 (s)

28-0-4-Glu

I 956 | 95.8| 5.37(d,7.8)
2 739| 738 3.36(m)
3 787 76.8| 3.32(m)
4 709| 710 3.42(m)
5 780 781 355(m)
5 69.2| 69.4| 3.82(%)
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4.10(dd,1.2;11.4)
6’-0--Glu
1" 104.8 104. 443 (d, 7.8)
2
2" 75.3 75.3 3.26 (dd, 7.8; 9.0)
3" 76.5 76.7 3.48 (m)
4" 78.3 79.6 3.55 (m)
5" 77.0 78.2 3.43 (m)
6" 61.3 61.9 3.68 (m)/3.82 (m)
4'-O- a-Rha-
1" 102.7 103. 4.86 (d, 1.8)
0
2 72.3 72.4 3.85 (dd, 1.8; 3.0)
3 72.6 72.2 3.65 (dd, 3.0; 9.0)
4" 72.9 73.8 3.42 (m)
5" 70.3 70.7 3.99 (m)
6" 185 17.8 1.29 (d, 7.0)
3-0-a-Ara
1" 107.5 107. 4.3 (d, 6.6)
1
20 72.8 72.8 3.59 (m)
R 74.6 74.3 3.53 (m)
4 69.5 69.5 3.82 (br s)
5" 66.7 66.3 3.53 (*)/3.85 (*)

8o trong CD30D, b125MHz, °600MHz, *C cua 3-0O-0-L-
arabinopyranosyl-29-hydroxyoleanolic acid 28-O-a-L-rhamnopyranosyl-

(1—4)-B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl ester. do trong
CsDsN. [10]

L M | Jll 5 l»lpu.wkmwm

4t

Hinh 3.43. Phé H-NMR cua hop chdt DO15.
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DO15

Hinh 3.47 Cdu truc cac hop chat phan ldp duwroc tir loai Dendrobium officinale

3.2. Panh gia hoat tinh sinh hoc ciia cic hop chét phén lap dwoc

Cac hop chit duoc thir kha nang uc ché enzym a-glucosidase va enzym

a-amylase. Két qua duoc thé hién ¢ bang dudi:

Bang 3.1. Kha nang e ché enzym a-glucosidase va enzym a-amylase cua cdc

hop chdt
) ICs0 (LM)
Hop chat -
a-glucosidase a-amylase
DO9 99.6+3.4 135.2+3.3
DO10 >200 127.4+3.1
DO11 107.7+2.9 >200
DO12 >200 166.5+3.7
DO13 40.5+1.9 44.5+2.3
DO14 42.4%2.5 39.8+2.5
DO15 136.5+3.7 148.6+4.2
Acabose ? 47.1+1.4 145.742.2

2 Pdi chung dwong: Acabose

Két qua thar nghiém kha nang tc ché enzym a-glucosidase va enzym a-
amylase caa cac hop chat phan lap duoc tir loai Lan thach hoc tia ta thay:

- Hop chat DO13 va DO14 tic ché ca 2 enzym a-glucosidase va enzym a-
amylase manh hon ca d6i chiung acarbose (mot duoc chat dang duoc sir dung dé
diéu tri cho bénh nhan bj tiéu duong) voi gia tri ICso lan luot 1a 40.5+1.9 pM;
42.4+2.5 UM Va 44.5+2.3 UM: 39.8+2.5 UM.
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- Hop chat DO9 tc ché ca 2 enzym a-glucosidase va enzym a-amylase Voi
gia tri ICso lan luot 12 99.6+3.4 pM va 135.2+3.3 pM

- Hop chat DO10 va DO12 @c ché 1 enzym a-amylase véi gi tri 1Cso 12
127.4+3.1 UM va 166.5£3.7 uM.

- Hop chat DO11 tic ché 1 a-glucosidase véi gia tri 1Cso 12 107.7+2.9 pM.

- Hop chat DO15 tic ché ca 2 enzym a-glucosidase va enzym a-amylase V6i
gia tri 1Cso 14n luot 13 136.5+3.7 UM va 148.6+4.2 pM



61

CHUONG 4: KET LUAN VA KIEN NGHI

4.1. Két luan ‘ ,

Luan van “Nghién ctru thanh phan Saponin va hoat tinh @c cheé enzyme
a-glucosidase va a-amylase tir cdy Lan thach héc (Dendrobium officinale
Kimura & Migo)” di dat dugc mot s6 két qua nhu sau:

~ Sir dung két hop cac phwong phap séc ky va cac phuong phap phd
hién dai dd phan lap va xac dinh cau trGc 7 hop chat tir loai Lan thach hoc
(Dendrobium officinale), trong d6 c6 1 hop chat méi 1a Dendrocinaoside F (DO9
152 mg) va 6 hop chat da biét: 3-O-o-L-arabinopyranosyl-28-O-p-D-
glucopyranosyl-(1—6)-O-B-D-glucopyranosyl-3b-hydroxyolean-12-ene-28,29-dioic
(DO10 155 mg), 3-O-o-L-arabinopyranosyl-oleanolic acid 28-O-a-L-
rhamnopyranosyl-(1—4)-p-D-glucopyranosyl-(1—6)-B-D-glucopyranosyl ester
(DO11 22,5 mg), 3-O-B-D-galactopyranosyl-(1—3)- B-D-glucopyranosyl-(1—2)-a-
L-arabinopyranoside 28-0-a-L-rhamnopyranosyl-(1—4)-B-D-glucopyranosyl-
(1—6)-B-D-glucopyranosyl ester (DO12 20,1mg), Yemuoside YM14 (DO13 51
mg), Yemuoside YM11l (DO14 23,4 mg) va 3-O-a-L-arabinopyranosyl-29-
hydroxyoleanolic acid 28-O-a-L-rhamnopyranosyl-(1—4)-p-D-glucopyranosyl-
(1—6)-B-D-glucopyranosyl ester (DO15 20,3 mg).

— Panh gia kha ning ¢ ché enzym a-glucosidase va enzym a-amylase
cua 5 hop chat phan lap duogc tir loai Lan thach hoc tia. Hop chat DO13 va DO14
tc ché ca 2 enzym o-glucosidase va enzym o-amylase manh hon ca ddi ching
acarbose (mot dugc chit dang dwoc sir dung dé diéu tri cho bénh nhan bj tiéu
duong) véi ICso lan luot 13 40.5+1.9 uM; 42.442.5 uM va 44.5+2.3 uM; 39.8+2.5
UM. Hop chat DO9 &c ché ca 2 enzym a-glucosidase va enzym o-amylase véi gia
tri 1C50 lan luot 12 99.6+3.4 uM va 135.2+3.3 uM. Hop chat DO10 va DO12 uc
ché 1 enzym a-amylase véi gia tri 1Cso 12 127.4+3.1 pM va 166.5+3.7 uM. Hop
chat DO11 tc ché 1 a-glucosidase voi gid tri 1Cso 12 107.7+2.9 pM. Hop chat
DO15 uc ché ca 2 enzym a-glucosidase va enzym a-amylase véi gia tri 1Cso 1an
luot 14 136.5£3.7 UM va 148.6+4.2 uM.

4.2 Kién nghi

- Dy kién v&i nhitng két qua hoat tinh dat dugc, em s& nghién ctru sau hon vé co ché
tac dung diéu tri tiéu dudng cua céc chét phan lat duoc, dac biét 1a chit m&i DO9.
Ngoai ra, em ciing s& nghién ctru thir nghiém trén dong vat thuc nghiém (chudt nhét
trang)
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CAC CONG TRINH CONG BO LIEN QUAN PEN LUAN VAN

Pham Hai Yen, Bui Huu Tai, Dan Thi Thuy Hang, Le Doan Tung
Lam,Duong Thi Dung, Do Thi Trang, Duong Thi Hai Yen, Nguyen Huy
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Duy and Phan Van Kiem, Discovery of new triterpene glycosides from Dendrobium
officinale with their a-glucosidase and o-amylase inhibitory activity, RSC
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