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MO PAU
Hién nay, ty 16 mic cac bénh vé 16i song ngdy cang gia ting do ché d6 dinh dudng
khong phi hop va 6 nhiém méi trudng. Pé ngin ngira cac bénh nay, nhiéu loai ciy co
chtra cac hop chét c6 hoat tinh sinh hoc khac nhau va khong c¢o6 tac dung phu bat loi
dugc quan tdm st dung, trong d6 co6 14 cua mot s6 loai thuc vat hay mdt $6 loai cay an

qua ting dugc sir dung trong y hoc dan gian nhu 1a mot loai thude chita bénh.

Trong y hoc ¢6 truyén Viét Nam, qua va 1a cia cdy mam xoi (Rubus alceaefolius
Poir) da dugc st dung lam thude. Qua c6 vi ngot nhat, tinh binh, c6 tac dung bo can
than, gitt tinh khi, lam cuong duong manh stc. La c6 vi se, c6 tac dung hoat huyét,
thanh nhiét, tan o tiéu viém. Gan day, nhiéu thong tin méi vé hoat tinh sinh hoc cua
cac hop chat trong cac loai Rubus da dugc cong bd. Trong thanh phan cia 14 cac loai
Rubus c6 chira polyphenol nhu tannin va flavonoid, hoat dong nhu cac chat chéng oxy
hoa, giup han ché nguy co ton thuong cac té bao lanh manh trong co thé. Bén canh do,
1a phtic bon tr con chira mot lugng nhé acid ellagic, dugc ching minh la c6 tac dung
trc ché cac chat gdy ung thu va thdm chi 1a gbp phan lam céac té bao ung thu ty huy.
Mot sb hop chét triterpenoid co trong cac loai Rubus duge chimg minh c6 tac dung

giam dau, chong viém, khang khuan.

Nhiéu loai phtc bdn tir duoc biét dén 13 loai cdy phu hop phat trién trong diéu
kién khi hdu mat mé quanh nim, 6 4m thich hop, nhiét d6 1y tuong dé cay phat trién
1a khoang 20 dén 32°C. Chinh vi nhiing diéu kién twong thich nay ¢ Lam Pdng co
nhiéu loai Rubus moc ty nhién, ddng thdi con 1 noi phu hop dé nhép trong cac loai
phic bon tir ¢6 gid tri kinh té cao tir cac nudc c6 khi hau 6n hoa nhu chau Au. Pay
chinh 14 mot ngudn nguyén liéu chira cic hop chat co hoat tinh sinh hoc con chua

dugc nghién ctru danh gia.

Nam 2020, nhom ching t61 da thu thap duoc mau 14 cta 5 loai Rubus moc hoang
dai hoac duoc tréng 0 cac noi khac nhau trong tinh Lam fo)ng va da xac dinh dugc su
c6 mit cta cac nhom chét nhu chét béo, saponin, tanin, acid amin, duong tu do, acid
hitu co, phytosterol, flavonoid trong cac mau thu duoc. Ham lugng polyphenol trong
cac mau 14 duoc xac dinh dao dong trong khoang 3,84 dén 10,71% tinh theo khdi
luong kho tuyét ddi, cao nhat & mau 14 loai R. annamensis moc hoang dai & Nam Ban,
thap nhit ¢ loai R. sorbifolius thu & Lac Duong. Pé c6 nhiing danh gia sau hon vé
thanh phan héa hoc cta cic loai Rubus & Lam Pdng, ching toi thuc hién dé tai
“Nghién ctru phan lap va xac dinh cdu tric mot sb hop chat tir 14 loai Rubus

annamenis thu tai Lam Dong”.



CHUONG 1. TONG QUAN
1.1. Tong quan vé chi Rubus

Chi Mam x6i (danh phap khoa hoc: Rubus) 1a mot chi 16n trong gidi Thuc vat co
hoa, thuéc ho Hoa hong (Rosaceae), phan ho Rosoideae. Trong chi ndy, tén goi pho
bién cuia cac loai bao gdm: mam xo6i, ngdy, méc hu, dum diim, diim huong, phiic bon
tu, dau rirng, v.v... (Sytsma va ctg., 2017; Pham, 1999). Cac loai thudc chi Rubus sinh
truong va phat trién t6t tai noi c6 khi hau 6n d6i. Chinh vi vay, & nudc ta ching

thuong dugc gap nhiéu tai cac tinh mién nti phia Bac va Lam Bong.

Tai Viét Nam, chi Rubus ton tai da dang, phong phu vé sb lugng loai. Céc loai
nay c6 pham vi sinh truéong kha rong, co thé thich tng véi nhidu hoan canh sinh thai
khac nhau, tir rimg am nguyén sinh dén trang cdy bui hay moc hoang bén dudng, hau

nhu ta khong phat hién thdy siu bénh hai trén cac loai Rubus (Tran va ctg., 2018).
Theo Pham Hoang HG (1999), 17 loai Rubus da dugc tim théy tai Viét Nam.
1.1.1. Thanh phén hoa hoc ciia chi Rubus

Cho dén nay, da c6 khoang hon 100 loai thuc vat chi Rubus dugc nghién ciru hoa
thuc vat, da phan 1ap va nhan dang duoc nhiéu hop chit thudc cac nhom chét chinh 1a

la terpenoid, flavonoid va anthraquinon (Bhuyan va ctg., 2021).
1.1.1.1. Sesquiterpenoid

Mot vai sesquiterpenoid tim thdy trong thuc vat chi Rubus co kiéu khung

eudesmen va guaian.
* Céc hop chét sesquiterpenoid khung eudeusmen

Hop chét & hinh 1.1 13 mét sesquiterpenoid c6 ciu truc 5-eudesmen-11-o0l phan

1ap dugc tu loai Rubus rosifolius (Beagley va ctg.,1982).

Hinh 1.1. Ciu trac hop chét 5-eudesmen-11-ol thudc khung eudeusmen
* Céac hop chét sesquiterpenoid khung guaian

Mot sb hop chit sesquiterpenoid c6 kiéu khung guaian dai dién 1a 10,11-
epoxyguaian phan lap duogc tur R. rosifolius (Southwell, 1977).


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorRaw=Beagley,+B

Hinh 1.2. Hop chét 10,11-epoxyguaian thudc khung guaian
1.1.1.2. Diterpenoid

Diterpenoid 1a mot loai hop chat hoa hoc bao gébm bén don vi isopren, thudng cé
cong thirc phan tir CaoHn. Cac nghién ctru & Trung Qudc vé loai Rubus chingii da phan
1ap duogc 15 kiéu hop chat diterpenoid, chii yéu thudc vao hai loai khung ent-kauran
va labdan (Yu va ctg., 2019).

* Céac hop chat diterpenoid khung labdan

Céc diterpenoid thudc khung labdan khac nhau boi nhitng nhom thé gin vao cac

vi trf 3, 15, 18 va cdu hinh proton ¢ vi tri C13.

Hinh 1.3. Hop chét rubusoside thudc khung labdan

Rubusoside 12 diterpenoid dau tién duoc phan 1ap tir dich chiét methanol cua 14 R.
chingii vao nam 1981 (Tanaka va ctg., 1981), va cac nghién ctru tiép theo di dan dén
viéc phan 1ap thém nam glucoside diterpen loai labdan (goshonoside-F1-F5) (Tanaka
va ctg., 1984). Hon nita, hai glucoside diterpen loai labdan khac, cu thé 1a
goshonoside-F6 va goshonoside-F7, dugc bdo céo 1a thu dugc tir ca 14 va qua cua R.
chingii (Wang, 1991). Vao nam 2013, mot saponin ent-labdan diterpen mai, dugce dat
tén la goshonoside-G, dugc tach ra tu dich chiét ethanol 70% cua qua chua chin R.

chingii va cau truc cua nd dugc xac dinh dya trén cac nghién ctru quang pho NMR va


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/

dir liéu khdi phd (Sun va ctg., 2013). Sau do, tir chiét xuat ethyl acetat ciia qua R.
chingii, (Guo, 2015) da phan 1ap dugc 5 glucoside diterpen loai labdan va dugc xac
dinh céu trac 1a ent-Labda-8(17),13E-diene-3p,15,18-triol, ent-Labda-8(17),13E-
diene-3a,15,18-triol, 15,18-di-O-B-D-glucopyranosyl-13(E)-ent-labda-7(8),13(14)-
diene-3f,15,18-triol, 15,18-di-O-B-D-glucopyranosyl-13(E)-ent-labda-8(9),13(14)-
diene-3p,15,18-triol, va 15-O-B-D-apiofuranosyl-(1—2)B-D-glucopranosyl-18-O-f3-
D-glucopyranosyl-13(E)-ent-labda-8(9),13(14)-diene-3f3,15,18-triol.

* Céac hop chét diterpen khung ent-kauran

Ent-kauran thudc loai diterpenoid bén vong dinh két khac nhau bai sé luong cac

nhom thé gin vao cac vi tri 9, 13, 15, 16, 17, 19.
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Hinh 1.4. Céu tric hop chat ent-16a,17-dihydroxy-kauran-19-oic thudc khung ent-

kauran

Cac nghién ciru vé cac thanh phan hoéa hoc cta Rubus suavissimus S. Lee &
Trung Qudc, d3 din dén phéan lap duoc 4 hop chat acid ent-13-hydroxy-kauran-16-
en-19-oic, ent-kaura-16-en-19-oic-13-O-beta-D-glucoside (Wang va ctg., 2007). Gan
day hon, Zhang va ctg. (2017) d3 tim thdy mot diterpenoid loai kauran duoc goi 1a
ent-16a,17-dihydroxy-kauran-19-oic acid tir qua cta R. chingii bang cach phan lap

theo dinh hudng tac dung sinh hoc.
1.1.1.3. Triterpenoid

Ve mat cau truc héa hoc, triterpenoid cé cong thure tong quat C3oH, duoc tao bdi 6
don vi isopren, do 2 manh C15 n61 véi nhau & gitra theo cadch ndi dau véi dau. Cau

triic hoa hoc cua cac triterpenoid c6 td1 hon 40 khung sudn carbon co ban.

Céc hop chat triterpenoid tim thay trong thuc vét chi Rubus chi yéu 1a nhimng chét

thudc hai loai khung oleanan va ursan.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/

Mot s6 cong trinh nghién ciru gan day da phét hién ra triterpenoid khung olean c6
hoat tinh khang khuan pho bién trén ching Staphylococcus aureus. Mot s6 hop chat
khéc nhu acid oleanoic ¢6 hoat tinh anti-HIV (Kashiwada va ctg., 1998).

Hinh 1.5. Cu tric hop chat acid oleanolic khung olean

Gan day nguoi ta da nghién ctru va phat hién mot s triterpenoid khung ursan
cling nhu triterpenoid khung olean cé hoat tinh khang khuan rat tot trén ching
Staphylococcus aureus (Flamini va ctg., 2022). Acid ursolic c6 hoat tinh trc ché
enzyme protease HIV-1 (Messana va ctg., 1991), acid pomolic c6 hoat tinh anti-HIV
(Kashiwada va ctg., 1998). Ngoai ra di c6 tong két vé nhiing triterpenoid kiéu khung
ursan tim thay trong ty nhién c¢6 nhém keton & vi tri C-3 thuong c6 hoat tinh trc ché

enzyme protease HIV-1 (Zhou va ctg., 1992).

Hinh 1.6. Acid fupenzic — mot hop chat triterpenoid khung ursan

Triterpenoid 1a cac hop chat hoa hoc chinh ¢ trong R. chingii. Ching chu yéu 1a
triterpenoid pentacyclic hodc cac din xudt cta chung, voi bo khung loai oleanan va
loai ursan. Nghién ctru dau tién vé triterpen duoc xac dinh & R. chingii bat dau tir
nhitng ndm 1980 v&i viée phan 1dp mdt triterpen loai diosphenol mai co6 tén 14 acid
fupenzic (Hattori va ctg., 1988). Trong mdt cong trinh khac (Guo, 2005), qua cta R.
chingii dugc chiét bang methanol. Qué trinh phan doan tiép tuc dich chiét methanol
dan dén sy phan 1ap ndm acid triterpen loai olean (acid oleanic, acid maslinic, acid

arjunic, acid 2a,30,190-trihydroxyolean-12-ene-28-oic va acid sericic) cung voi bon


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/?fbclid=IwAR2Lqxer41oQp3vXUhohLky3eOsuygJNj2lOB2sfPlU_N-jfTovhl6i09pI
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6646936/?fbclid=IwAR2Lqxer41oQp3vXUhohLky3eOsuygJNj2lOB2sfPlU_N-jfTovhl6i09pI

acid triterpen loai ursan (acid ursolic, acid 2a-hydroxyursolic, acid euscaphic va acid
hyptatic). Hon nita, Cheng va ctg. phat hién ra rang ré cia cdy ndy rat giau
triterpenoid. Ho thu dugc ba acid triterpen (acid ursolic, acid euscaphic va acid 11a-
hydroxyeuscaphic) tir bd phan thyc vat nay (Cheng, 2008). Trong cac nghién ctru sau
hon, Chai va ctg. thu duoc acid 2a,19a,24-trihydroxyurs-12-ene-3-ox0-28-oic va acid
toric tir dich chiét ethanol 95% cua qua R. chingii (Chai, 2008). Nam 2011, nghién
ctru vé dich chiét ethanol 80% cia qua R. chingii da tim thay nigaichigoside F1 va
acid 2a,19a-dihydroxy-3-oxo-12-ursen-28-oic (Xiao va ctg., 2011).

Hai triterpenoid loai ursan gin v6i nhom isopropylidenedioxy 1a acid 2,3-O-
1sopropylidene-18,23,3B,19a-tetrahydroxyurs-12-en-28-oic va acid 1,2-O-
isopropylidene-1B,2a,3a,19a-tetrahydroxyurs-12-en-28-oic da dugc phan 1ap tur hat
cua Rubus fructicosus cung v&i hai triterpenoid loai ursan, acid 2,3-O-
1sopropylidenyl-2a,30,19a-trihydroxyurs-12-en-28-oic va acid 1-B-
hydroxyeuscaphic. Ngoai ra, hoat tinh gdy doc té bao cua chung ddi véi cac té bao
bénh bach ciu & nguoi HL-60 da dugc danh gia. Trong s6 do, 3 loai cho théy hoat
tinh gdy doc té bao 1 rang véi gia tri ICso 1a 72,8 uM (Masateru Ono va ctg., 2015).

Hai triterpenoid loai olean mdi parvifolactone A va rubuside P, cung voi 11
triterpenoid da biét, acid fupenzic, acid 18,19-seco,2a,3a-dihydroxyl-19-oxo-urs-
11,13(18)-dien-28-oic, acid euscaphic, acid maslinic, acid 13- hydroxyeuscaphic, acid
2a,30,190,23-tetrahydroxyolean-12-en-28-oic, acid 2a,3f3,19a,23-tetrahydroxyurs-12-
en-28-oic, glucosyl pinfaensate, rubuside J, acid 2a,3a,190,23-tetrahydroxyurs-12-en-
24,28-dioic va acid 2a,3p,19a-trihydroxyurs-12-en-23,28-dioic, dugc phan lap tir ré
cua cay Rubus parvifolius (Zhang va ctg., 2016).

1.1.1.4. Flavonoid

Flavonoid ¢6 cdu trac co ban 13 1,3-diphenylpropan gém c6 2 vong benzen ndi
v6i nhau qua mot diy cé 3 cacbon. Chung 1a nhom chat 16n nhét cta cac hop chat
phenolic thién nhién, ton tai rat pho bién, dang tu do va lién két glycoside. Cho dén
nay c¢6 khoang 4000 chat da duoc xac dinh tir cac loai thuc vat bac cao, bac thép, tham
chi ca tdo. Flavonoid ¢c6 mau vang, mot s6 chat c6 mau xanh, tim, d6 hodc khéng mau,
c6 mat & moi by phan nhung tap trung nhiéu nhat ¢ hoa va qua. Flavonoid xuat hién
ty nhién trong thuc pham va ciy thudc, 12 thanh phan polyphenol quan trong véi
nhiéu tac dung dugc 1y khac nhau (Bushman va ctg., 2004).

Céc loai flavonoid chinh duoc tim thay trong R. chingii 1a kaempferol, quercetin
va cac dan xuat cua chiing. Cho dén nay, tong sd 18 flavonoid da dugc bao cao chu
yéu tir qua cua R. chingii. Guo va ctg. cd 1ap sau hop chét: kaempferol, quercetin,

tiliroside, astragalin, quercetin-3-O-B-D-glucopyranoside va kaempferol-3-O-3-D-
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glucuronic acid metyl este (Guo, 2005). Cung nam, Liu (2005) thu dugc kaempferol-
7-O-0-L-rhamnoside va 2"-O-galloyl-hyperin. Sau d6, bang cach st dung mot loat
cong nghé sic ky va quang phd, Cheng (2008) di phan lap va xac dinh duoc
aromadedrin, quercitrin, hyperoside, va cis -tiliroside. Hon nita, nghién ciru dich chiét
ethanol 80% cua qua khod cua R chingii da tim thiy phlorizin (Xiao va ctg.,
2011). Nam 2018, kaempferol-3-O-hexoside, quercetin-3-O-glucuronide va
kaempferol-3-O-glucuronide duoc xac dinh trong qua ctia R. chingii bang sic ky long
hiéu niang cao (HPLC) két hop véi khdi phd ké biy ion-OrbiTrap (Li va ctg.,
2018). Ngoai ra, kaempferol-3-O-B-D-rutinoside (He va ctg., 2013) va rutin (Zhang

va ctg., 2017) cling dugc tim thiy trong loai ciy nay.

Nam 2019, nguoi ta da phat hién mot loai flavonoid hiém d6 1a 5,7-dihydroxy-
6,8,4"-trimethoxyflavonol, dwgc phan lap tir 14 ctia cAy Rubus rosifolius cho thdy hoat
dong chdng tang sinh dang ké chdng lai cac dong té bao ung thu khic nhau va cé tac
dung loi tiéu. (Pittarello va ctg., 2019).

Trong ciy R. idaeus phat hién tong cong c6 16 flavonoid, bao gém 4 dan xut
quercetin, 2 dan xut luteolin, 8 din xuit kaempferol va 2 dan xuit isorhamnetin. Hop
chat kaempferol-3-O-glucose-glucose va quercetin-3-O-hexose-deoxyhexose, hop
chat isorhamnetin-7-O-pentose va luteolin-7-O-glucoside, hop chat luteolin va
kaempferol 14 cac ddng phan vdi cac aglycone khac nhau va cac saccharide khac nhau.
Cac hop chit kaempferol-3-O-glucuronic acid, kaempferol-7-O-glucuronic acid va
kaempferol-4’-O-glucuronic acid 13 dong phan cia cing mot aglycone va cing mot
saccharide nhung vi tri nhom thé khac nhau. Hop chat kaempferol-3-O-pentose va
kaempferol-3-O-pentose 1a cac dong phan cua ciing mot aglycone nhung saccharide
khac nhau. Céac hop chit quercetin-7-O-glucuronic acid, kaempferol-3-O-glucuronic
acid, kaempferol-7-O-glucuronic acid va kaempferol-4’-O-glucuronic acid c6 cung

nhom thé saccharide cia acid glucuronic (Da-Jun He va ctg., 2016).
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Hinh 1.7. Céu tric cua luteolin-7-O-glucoside thudc nhom chat flavonoid
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1.1.1.5. Anthraquinon

Anthraquinon 13 moét nhém hop chat thom cé nhan 9,10-dioxoanthracene. Cho
dén nay, 79 chét anthraquinon c6 trong tu nhién di dugc xac dinh bao gdm emodin,

physcion, cascarin, catenarin va rhein (Chien va ctg., 2015).

Hinh 1.8. Céu tric cta hop chit 2-methyl-1,3,6-trihydroxy-9,10-anthraquinone 3-O-

a-rhamnosyl-(1—2)-B-glucoside

Mot s6 hop chét anthraquinon cé hoat tinh sinh hoc rat dang cha y, nguoi ta da
nghién ctiru va phat hién mot vai hop chat co tac dung trong viéc diéu tri bénh tiéu
duong, viém nhiém, ha duong huyét.

Tir loai R.ulmifolius, cac nghién ciru cho thay da phan 1ap ra duoc cac hop chat:
acid 9,10-dihydro-1,2,3,4,6,7,8-heptahydroxy-10-ox0-9-anthraceneacetic, 9,10-
dihydro-1,2,3,4,6,7,8-heptahydroxy-10-ox0-9-anthraceneacetic acid metyl este, 9,10-
dihydro-1,2,3,4,6,7,8-heptahydroxy -10-oxo-9-anthraceneacetic acid, 4-deoxy metyl

este.
1.1.1.6. Cac nhém hop chit khac

Mot s6 hop chit megastigmadien nhu 1a 4,7-megastigmadien-3,9-diol; 3-ceton, 9-
O-B-D-glucopyranoside chi khac nhau bdi cdu hinh va vi tri & 3, 7, 9 trong cay R.

idaeus.
Hop chit 4,7-megastigmadien-9-diol; (6R, 7E, 9R), O-( a.-L-arabinofuranosyl-

(1—6)-B-D-glucopyranoside) ciing dugc tim thiy trong cay R. idaeus (Glombitza va
ctg., 1987).
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Hinh 1.9. C4u tao cta hop cht (6R, 7E, 9R), O-(a-L-arabinofuranosyl-(1—6)-B-D-

glucopyranoside)
1.1.2. Hoat tinh sinh hoc cua chi Rubus

Hoat tinh sinh hoc va dugc dong hoc cua qua chua chin loai Rubus mysidentalis
da duoc danh gia. Thanh phan hoa hoc cua loai nay chira nhiéu hop chét phenol: acid
gallic, acid caffeic, acid p-coumaric, acid ferulic, rutin, myricetin, luteolin,
kaempferol lién quan dén kha ning chdng oxy hoa (thtr trén mé hinh DPPH va ABTS).
DPong thoi, két qua nghién ctru duoc dong hoc: Tmax va Cmax tuong tng 13 0,6 gior va
0,264 mg/mL. Két qua cho thiy loai qua chua chin thudc chi Rubus trén du tiéu chuin
lam thuc pham hodc nguyén liéu 1am thude kho (Shin va ctg., 2018).

Rubus idaeus L., Rubus ellipticus Smith, Rubus niveus Thunb., Rubus coreanus
Miquel, Rubus occidentalis L., Rubus ulmifolius Schott, Rubus fruiticosus L., Rubus
adenotrichus Schltdl., Rubus glaucus Benth chtra cac hop chit c6 hoat tinh sinh hoc,
c6 tac dung chong oxy hoa, chdng viém, khang khuan, tic dong tich cuc dén lipid

mau va ching xo vira dong mach (Schulz va ctg., 2019).

Nghién ctru vé& qua loai Rubus ulmifolius Schott da tim thay su c6 mat cta cac hop
chat phenol chinh nhu: Cyanidin-3-O-glucoside, acid ellagic, pentoside, ellagic acid
glucuronid va sanguin H-10 lién quan dén hoat tinh khang khuan (gia tri MIC dao
dong tur 5- 20 mg/mL) (Silva va ctg., 2019).

Dich chiét 14 phuc bon tir Rubus idaeus c6 kha nang chéng oxy hoa. Sy hién dién
ctia cic nhom phenolic trong 14 c6 kha ning ngin ngira va chira tri cac bénh 16i sdng
(Staszowska-Karkut va ctg., 2020).

Cac flavonoid tir Rubus corchorifolius 3 duoc chiét xuat va 1am giau. Cac hop
chat nay c6 tac dung ha duong huyét dang ké & nhitng con chudt duoc sir dung licu

luong cao glucose. Ciing trong nghién ctru ndy, 1an dau tién ngudi ta im thiy nhiéu



loai flavonoid co6 hoat tinh ha dudng huyét. Pay 13 mot nguén nguyén lidu tiém ning,

c6 thé bo sung vao ché do an udng (Tian va ctg., 2021).

Nhu vay, c6 thé thay rang cac hop chat c6 mit trong thanh phan hoa hoc cua cac
loai thudc Rubus c6 nhiing tinh chat da dang, phong phi, dic biét co thé duoc tng

dung trong doi séng con ngudi.
1.2. Cac phwong phap chiét xuat
1.2.1. K¥ thuét chiét ngim dam

K¥ thuat chiét ngdm dam co thé d& dang thao tac véi mot luong 16n nguyén lidu.
Ngam nguyén liéu trong mot binh thuy tinh hodc bang thép khong ri, binh c6 nip day.
Rot dung mdi tinh khiét vao binh cho dén ngip bé mat cua nguyén liéu. Giir yén &
nhiét d6 phong trong mot dém hodc mot ngdy, dé cho dung méi xuyén tham vao ciu
tric té bao thuc vat va hoa tan cac hop cht ty nhién. Sau do, dung dich chiét duoc loc
ngang qua to gidy loc, thu hdi dung méi s& c¢6 duoc cao chiét. Tiép theo, rét dung moi
maoi vao binh chtra nguyén li€u va tiép tuc qua trinh chiét thém mot sb 1an nita cho
dén khi chiét kiét mau cdy. Co thé gia ting hiéu qua chiét bang cach dao tron, xoc déu

16p nguyén ligu.

Dung moi sau khi dugc thu hoi, duoge tiép tuc st dung dé chiét cac 1an sau.
(Nguyén, 2007).

1.2.2. Chiét nho hd tro siéu 4m

Siéu 4m 14 séng co hoc hinh thanh do sy lan truyén dao dong ctia cic phén tir
trong khong gian co tan s6 1on hon gidi han trén ngudng nghe cta con ngudi (16 — 20
kHz). Ngoai ra, song siéu am c6 ban chat 1a song doc hay séng nén, nghia 13 trong
truong siéu 4m cac phan tir dao dong theo phuong cung véi cac phuong truyén cta
song.

* Nguyén ly tac dong cua song siéu dm

Hiéu &rng xam nhap

Khi séng siéu am duoc truyén vao mdi trudng chét 1ong, cac chu trinh kéo va nén
lién tuc duoc tao thanh. Trong diéu kién binh thudng, cac phan tir chat long & rat gan
nhau nho sy lién két héa hoc. Khi c¢6 song siéu m, trong chu trinh nén cac phan tir &
gan nhau hon va trong chu trinh kéo chiing bj tach ra xa. Ap luc 4m trong chu trinh
kéo dt manh dé thang cac luc lién két giita cac phan tir va tao thanh nhiing bot khi
nhé. Bot khi tao thanh hat nhan cta hién tugng xam thuc khi, bao gém bot khi 6n dinh
va bot khi tam thoi.
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Bot khi 6n dinh 12 ngudén gbc cia nhiing bong bong nhd, kich thudc cua ching
dao dong nhe trong chu trinh kéo va nén. Sau hang ngan chu trinh, chiing ting thém
vé kich thuéc. Trong subt qua trinh dao dong, bot khi on dinh c6 thé chuyén thanh bot
khi tam thoi. Séng siéu 4m lam rung dong nhiing bot khi ndy, tao nén hién tuong “séc
song” va hinh thanh dong nhiét bén trong 1ong chét 16ng. Bot khi on dinh c6 thé 16i
kéo nhiing bot khi khic vao trong trudong séng, két hop lai v6i nhau va tao thanh dong
nhiét nho.

Céc bot khi tam thoi c6 kich ¢& thay d6i rat nhanh chong, chi qua vai chu trinh
ching bi v ra. Trong subt chu trinh kéo nén, bot khi kéo gian va két hop lai cho dén
khi dat duoc can béng hoi nude bén trong va bén ngoai bot khi. Di¢n tich bé mit bot
khi trong chu trinh kéo 16n hon trong chu trinh nén, vi vay su khuéch tan trong chu
trinh kéo 16n hon va kich ¢& bot khi ciing ting I1én trong mdi chu trinh. Cac bot khi
16n dan téi mot kich ¢& nhét dinh ma tai d6 ning lugng song siéu am khong du duy tri
pha khi khién cac bot khi n6 tung dir doi. Khi d6 cac phén tir va cham véi nhau minh
liét tao nén hién tuong “sdc séng” trong 10ng chat 1ong, két qua 1a hinh thanh nhimng

diém c6 nhiét do va ap suat rat cao (5000 kPa) véi van tdc rat nhanh 106.

Hién tuong xam thyc khi mo dau cho rat nhiéu phan trng do ¢o6 su hinh thanh cac
ion tu do trong dung dich; thuc déy cac phan tmg hoa hoc nho c6 sy tron 14n céc chat
phan tng voi nhau; ting cudng phan tng polymer héa va depolymer hoa bang cach
phan tan tam thoi cac phin tir hay bé gy hoan toan cac lién két hoa hoc trong chudi
polymer, ting hiéu sut dong héa; hd tro trich ly cac chét tan nhu enzyme tir té bao
dong vat, thuc vat, ndm men va vi khuan; tach virus ra khoi té bao bi nhiém; loai bo

cac phan tor nhay cam bao gdm ca vi sinh vat.
Hién tugng vi xoay

Song siéu am cudng do cao truyén vao long chat 16ng s& giy nén sy kich thich
manh liét. Tai bé mat tiép xtc giira hai pha long — ran, song siéu 4m giy nén sy hdn
loan cuc dd do tao thanh cac vi xody. Hién tugng ndy lam gidm ranh giéi gitra cac pha,
tang cuong sy truyén khéi d6i luu va thuc ddy gay ra su khuéch tan & mot vai trudong

hop ma khudy tron thong thudong khong dat dugc.
* Cdc yéu té anh hwong t6i két qud siéu Gm
Kich thuéc vat liéu:

Qua trinh chiét xay ra chii yéu do tham thau va khuéch tan nén kich thudc vat lidu

cang nho, dién tich tiép xuc cang 16n thi hi¢u qua chiét cang cao.

Dung moi:
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Dung mdi chiét 1a dung méi hoa tan dugc cac hop chét can thiét. Kha nang d6 cua
dung méi phu thuoc mét vai tinh chét cua dung méi nhu d6 phan cuc, do nhot, stc

ciang bé mat,v.v...
Nhiét do va thoi gian:

Tuy thudc vao mau nguyén li¢u ma chon nhiét @6 va thoi gian siéu am thich hop.
Tuy nhién, phuong phép siéu am cho phép giam dang ké thoi gian chiét, ting téc do
chiét. Qua trinh chiét thong thuong c6 thé kéo dai tir vai tiéng dén vai ngay, nhung
qua trinh chiét siéu am chi kéo dai khoang 20 — 30 phut dé dat hiéu qua twong duong.

1.2.3. K¥ thuét chiét soxhlet

Chiét soxhlet 1a phuong phap chiét cac chat ra khoi nguyén liéu ban dau bang mot
dung moéi hodc hdn hop dung mdi vdi mot dung cu chuyén dung dic biét goi 1a binh
chiét soxhlet. Dung méi dugc dun néng, cho bay hoi lién tuc dé dung méi ngung tu,
chay vao binh chira hdn hop can chiét tach (thudng géi trong gidy loc hodc tim vai
mong) né s& hoa tan chét can chiét. Dich chiét chay xudng binh ciu bén dudi, dung
moi1 nguyén chét lai tiép tuc duoc cat 1én. Béng cach 1ap di lap lai viéc chiét mot sb
1an ta c6 thé tich hoan toan mot sd chat vao dung moi1 da chon, sau do cat loai dung
moi va ct 1y chat & nhiét do va ap suat thich hop. Phuong phap nay tiét kiém duoc
dung méi va hiéu qua tuong dbi cao. (Nguyén, 2007).

1.2.4. K¥ thuit chiét pha rin

Chiét pha rin c6 nguyén tic co ban giéng nhu sic ky cot, d6 1a sy twong tac gitra
chat tan trong mot dung dich 1én trén chat hip thy. Ky thuat niy ciing st dung céc
chat hap thy giéng nhu loai st dung trong sic ky cot, gdm chat hap thu pha thuong,
pha ddo va trao ddi ion.

K¥ thuat chiét pha ran thuong duoc sir dung dé:

+ Xac dinh mtrc d§ phan cuc cua mot hop chét chua biét.

+ Lam dam dac mot hop chét dang ¢ trong mot dung dich rat loang va luong thé
tich lon.

+ Pé phan chia cao thd ban dau (co chira tit ca cac loai hop chét tir khong phan
cuc dén phan cuc) thanh cac phan doan c6 tinh phan cyc khac nhau.

+ C6 1ap mot mau hop chat thién nhién can khao sat ra khoi cao tho ban dau hodc
& giai doan cudi ciing mudn tinh ché mau hop chat. Bé lam sach mau can khao sét thi
pha tinh nap mot ¢t sdc ky co thé gilr lai cht tan can thiét va cho di ra khoi cot
nhimg cht can tré hoic nguoc lai pha tinh trong cot c6 thé cho chat khao sat di qua,

ra khoi cot con chat can trg bi gitr lai trong cot.
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(Nguyén, 2007).

1.3. Cac phuwong phap tach bang sic ky

Phuong phap cach bang sic ky duge xem 1a phuong phap tach riéng ting chat co
hiéu qua hién nay. Pic biét, dugc tng dung trong hop chat thién nhién.

Dinh nghia: Sic ky 13 qua trinh tach dua trén sy phan bé lién tuc cac ciu tir chat
phan tich trén hai pha: mot pha thuong ding yén c6 kha nang hap thu chat phan tich
g0i 1a pha tinh, mot pha di chuyén qua pha tinh goi 12 pha dong; do cac cau tir chat
phan tich c6 i luc khac nhau véi pha tinh, chung di chuyén véi toc d6 khac nhau va
tach ra khoi nhau.

Ngoai chtrc ning tach, sic ky con 13 mot trong nhitng phuong phap c6 hiéu qua
cao trong vi¢c st dung dé dinh tinh va dinh lugng mot hdn hop nhiéu ciu tu.

(Tran, 2019).

1.3.1. Sic ky 16p méng

SKLM c6 nhiéu wu diém vé kha ning tach hdn hop phtic tap nhiéu cau tt, cac loai
hop chit vo co va hitu co khac nhau, do nhay cao, lugng mau phan tich nhd, tdc do
phan tich nhanh, c6 thé biét két qua sau vai phut, co thé phan tich hang loat, k¥ thuét
tién hanh don gian, it tdn thiét bi, dung moi va dem lai hi€u qua cao. Vi viy, hién nay
SKLM duoc tién hanh rong rii trong nhiéu linh vuc khoa hoc va cong nghiép khac

nhau nhu: héa hiru co, hoa sinh, héa duoc, v.v... (Nguyén, 2007).
1.3.1.1. Nguyén ly
SKLM la phuong phap phan tich trong d¢6 dung dich phan tich di chuyén trén mot

16p chat hip phu min v6 co hay hitu co theo mot chiéu nhét dinh. Tdc do di chuyén
clia cac ciu tr phu thudce vao kha niang hoa tan cta n6 trong hé dung méi khai trién.

Khi qua trinh tach sic ky dimg lai thu duoc cac ving chat tach roi nhau.
Pé danh gia kha ning phan giai ciia cac vung sic ky nguoi ta dung hé sé R FvaRg

duoc xac dinh nhu sau:

Trong d6: a 1a khoang cach chat tan dich chuyén.
b 14 khoang cach dung méi dich chuyén

(Nguyén, 2007).
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1.3.1.2. Pha tinh

Pha tinh dung trong SKLM hau hét 1 cac oxid khong tan, cic oxid hydrat hoa va
cac mudi.
* Céac chat hap phu thuong ding trong pha tinh:
Silicagel:

+ Silicagel pha thuong: 1a polymer ba chiéu cta nhitng don vi tr dién oxid silicon
Si0,, H,0 va trén bé mit hat gel co nhimng 16 rong. Ban chat héa hoc cua bé mit hat
silicagel 12 nhitng nhom silanol-OH day 1a nhiing tAm rat hoat dong c6 thé tao nén
hydrogen manh vé&i nhiing chat duoc sic ky. Hién nay cac tim ban mong silicagel c6
¢ hat 10 um, chiéu day lop trang 13 250 um, phu hop dé tach cac hop chét co trong
lugng phan tir tir 500 — 1000 Dalton. Cac tim ban mong silicagel trang thudng tron
them chat phat huynh quang, duoc ghi trén hop silicagel 60 Fys,.

+ Silicagel pha dao: Chat hap thu SKLM cho silicagel pha dao thuong la C-2,
C-1, C-12, C-18. Khi qua pha tinh trang silicagel C-18, pha tinh nay thuong c6 tinh
chat khong phan cuc, hap thy mang cac hop chat khong phan cyc. Pha dong thudng 14
nudc. Bén canh dung mdéi nudc, nguodi ta them vao cidc dung mdi hitu co nhu
methanol, acetoniltril,v.v... véi nong d6 ting dan theo ndng do sac ky. Khi giai ly ban
mong bodi cac dung mdi phan cuc, cac chat phan cyc cia mau chat, do khong bi pha
tinh niu gitr manh, s& duoc giai ly di 1én cao, con hop chat khong phan cuc ciia mau
chét s& o vi tri thdp; nghia 1a thi tu cac loai hop chat phan cuc va khong phan cuc

hién dién trén ban mong coé trat ty nguogc lai véi ban mong silicagel thong thuong.

Alumina (Al;03): dugc dung dudi dang dehydrat héa AL(OH)3; c6 nhiét do
nong chay 370 — 400°C va dién tich bé mat tir 90 — 180 m? /g, cO hat 16n hon
10um.

Kieselgurf: 1a mot loai khoang dat c6 c& hat tir 0,02 — 2nm. Trung binh la
khoang 0,2nm.

Celite, cellulose,v.v...

(Nguyén, 2007).

1.3.1.3. Lua chon dung méi

Chon dung méi trién khai tiy thudc vao mau can chiét. Vi mau chua biét thanh
phan, chua c6 tai liéu tham khao can thir nghiém vé6i nhiéu loai dung méi khac nhau
tir khong phan cuc dén phan cuc. Dung méi ndo tach tdt trén sic ky ban mong sé& thich
hop cho sac ky cot. (Nguyén., 2007).
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1.3.2. Sic ky cot

Séac ky cot 1a mot trong nhitng phuong phap tach thong dung dé tach cac cau tir
héa hoc ra khoi hdn hop cua ching. Dya trén co sé su dich chuyén khéc nhau ctia chat
can tach giita pha dong va pha tinh, nguoi ta c6 thé tich hau hét cac chét trong bat ki
hdn hop nao. Tuy thudc vao pha tinh duoc sir dung ma su tach trong cot s& xay ra theo
co ché hap phu (cot hap phu) hodc theo co ché phan bd (cot phan bd). (Nguyén.,
2007).

1.3.2.1. Nguyén tic sic ky hap phu

Phuong phép hap phu dua trén kha ning hap phu cta cic chat trén bé mat chat
hap phu. Giita ndng d6 chit trong dung dich va nong d6 chat bi hap phu trén bé mit
chat hép phu c6 mot can béng dong. Can béng phu thudc vao nhi¢t do. Sy phu thudc
ctia luong chét bi hap phu vao ndng do cua nd trong dung dich(d nhiét d6 khong ddi)
duoc dic trung boi duong dang nhiét hap phu. Dya vao duong dang nhiét hap phu ta
c6 thé chon duoc diéu kién sic ky phu hop.

Pha tinh (pha tro): Chét hip phu dugc xem 1a tro nhung khong phai 13 tro hoan
toan ma trén bé mat cia ching tdn tai nhiéu dién tir chua lién két. Néu phong 16n kich
thudc cua pha tro thi pha tro co ciu tao khuyét tat tinh thé nhu gbc, canh, 16 tréng,. ..
d6 1a cac trung tdm hoat dong tai d6 xay ra su hdp phu. Cac chat hay duoc dung lam
pha tinh 1a: silicagel, -ALOs va céc chét co electron khong lién két.

(Nguyén., 2007).
1.3.2.2. Nguyén tic sic ky phan bo

Pha tinh: gdm céc pha tro va duoc phil bén ngoai mét 16p phim moéng bing chat
long. dua vao do tan khac nhau cua cac cau tir can tach vao 16p phim long dé tach cac
ciu tir. Chat ndo duoc tan nhiéu trong 16p phim 10ng thi s& bi giir lai trén cot lau.
Thong thuong pha tinh 1a nuéc hodc dung moi phan cuc khéac, con pha dong 1a dung
moi hitu co it phan cuc. Doi khi pha tinh 13 chat 1ong it phan cuc luc d6 pha dong phai
12 dung méi phan cuc hon. (Nguyén, 2007).

1.3.2.3. Dung cu, héa chat

Cot: Thuong 1a ong kinh try bang thity tinh c6 chiéu dai 30-70cm, dudng kinh 1-

Scm, dau dudi co khoa ding dé diéu chinh téc do dong chay.
Pha tinh: Thudng ding mét s chat hap phu da dugc chuan hoa nhu:
+ Oxid nhom ludng tinh (Merk): c& hat 0.063 - 0.200mm.
+ Oxid nhom base: cd hat 0.063 — 0.200mm.
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+ Silicagel 60(Merk): c& hat 0.063 — 0.200mm.
+ Polyamid M-N: c¢& hat < 0.07mm.

Pha dong: Cac dung moi thuong dung cho sic ky cot duge sip xép theo cac thir tu
ting dan vé do phan cuc, kha ning phan cuc ctua dung méi lién quan dén nhimg nhom

churc nang phan cuc trong phan tu.

(Nguyén, 2007).
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru

Déi tuong nghién ctru 1a 14 loai Rubus annamensis moc dai tai Lam Déng, duoc
thu hai & Nam Ban, Lam Dong vao thang 10/2020.

) _‘ 2 - b - - )
inh 2.1. L4 phuc bon tir Rubu Hinh 2.2. Qué phuc bon tir Rubus

annamensis moc dai tai Nam Ban. annamensis moc dai tai Nam Ban.

Mau nghién ctru do TS. Luong Vin Diing, Khoa Sinh hoc, Truong Pai hoc Da
Lat dinh danh tén khoa hoc.

2.2. Phwong phap chiét xuét va phan lap
2.2.1. Phwong phap chiét

Nguyén liéu xay thod roi thém methanol dén ngap bé mit, chiét ngdm dam hoic
chiét nho hd tro siéu am. Sau d6 loc dé thu duogc dich chiét, dem co quay chan khong

dé loai bé dung mdi thu duogc can chiét methanol tong.

Phén tan cin chiét methanol trong nudc, tién hanh chiét 1an lugt véi cac dung moi
n-hexan, ethyl acetat. Dich chiét ctia cac dung mdi ciing 1an lugt dem c6 quay chan
khong loai bé dung méi thu duoc can chiét cac phan doan.

2.2.2. Phwong phap sic ky cot

Cot: St dung cac loai cot sdc ky co kich thudc khac nhau tuy thudce vao khoi
lurgng mau chay sic ky.

Pha déng: Tuy thudc ban chat ciia mau dua vao ma sir dung cac hé dung méi giai
hap khac nhau nhu: chloroform — methanol, chloroform — methanol — nuéc, ...

Pha tinh: Sac ky cot duoc thuc hién vdi chat hap phu 1a silicagel (c& hat 40-63
um va 63-200 um, Merck). Luong chat dung lam pha tinh so v6i lugng mau theo ti 18
30/1 dén 50/1.
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On dinh cét: Pha tinh sau khi tron déu v6i dung méi dau tién khai trién, dugc rot
vao cot, md khoa ciia c¢ot cho dung mdi chay tir tir xubng, sau d6 tiép tuc rot dung moi
nay vao cot dé 6n dinh trong khoang thoi gian tir 1 — 2 gio.

Puea mdu phan tich vao cét: dung theo 2 cach:

Cach 1: Néu mau hoa tan tot trong dung méi dau tién khai trién, hoa tan mau véi
mot it dung moi r6i bom déu vao cot da duge 6n dinh.

Cach 2: Vi mau khong thé hoa tan hét trong dung moi dau tién khai trién, hoa
tan mau voi methanol, sau d6 thém silica gel véi ti 16 2/1 g mau, lic déu va co loai
methanol & ap suét thép dén khi khé. Sau d6, dua bot silica gel da tdm mau vao cot da

on dinh.

Khai trién cét: himg cac phan doan sau d6 dung sic ky ban mong kiém tra dé xac
dinh thoi diém d6i hé dung méi va gop chung nhirng phan doan c6 ciu tir gibng nhau,

c6 loai dung méi dé tién hanh cac budc phan tich tiép theo.
2.2.3. Phwong phap sic ky ban méng

Sic ky 16p mong dugc thuc hién trén ban mong trang san silica gel 60 F254
(Merck) va silica gel RP (Merck). Thudc thir hién mau 1a dung dich acid sulfuric 10%

va den tor ngoai budc song 254 va 365 nm.
2.2.4. Phwong phap tinh ché san phim
Tién hanh chay cot sic ki thu 1ay phan doan sach nhét.

Tinh ché cac chat phan 1ap duoc bang phuong phap két tinh lai. Cac budc cua qua
trinh két tinh bao gém viéc chon dung moi, hoa tan néng va loc, dé két tinh lanh, loc

hat tinh thé va lam kho. San pham dugc két tinh nhiéu 1an trong dung méi thich hop.
2.3. Phuong phap xic dinh cdu tric

Xac dinh ciu trac cac hop chat phan 1ap duoc dua trén cac thong sd vat 1y va cac
phuong phap phd bao gdm: phd hong ngoai, phd cong hudng tir hat nhan va phd khoi

lugng.
Pho IR duoc ghi trén may Nicolet IS5 FT-IR.

Phé cong hudng tir hat nhan 'H-NMR, *C-NMR, DEPT, HSQC, HMBC duoc
ghi trén may Brucker Avance-500 MHz, chuin ndi TMS.

Pho khéi ESI-MS duoc ghi trén may Thermo ISQ EM.
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CHUONG 3. THUC NGHIEM
3.1. Piéu ché cac dich chiét tir 1a cay

Mau 14 cdy twoi R. annamensis sau khi hai duoc rira sach bang nude dé kho, cat
nhé sau d6 dem say & 60°C cho dén khi nguyén liéu kho hoan toan. Bao quan mau

trong tui nilon kin.

Tién hanh ngam 1,7 kg mAu 14 kho voi methanol dén ngap bé mat (8 lit) trong 3
ngay. Gan, loc lay dich chiét trong dem c6 quay chan khong loai dung méi dé thu
duoc dich chiét ddm ddc. Cho 1an luot 100 ml dich chiét methanol vao phéu chiét 500
ml. Sau d6, thém 150ml n-hexan va 25 ml nudc ct vao, lic déu khoang 15 phut, dé
yén 30 phit cho hdn hop tach hoan toan thanh 2 16p. Lop trén 1a dich chiét n-hexan
mau xanh thim. M& khoa phéu chiét 14y 16p nudc ¢ dudi vao cdec 250ml con 16p trén
b6 vao binh tam gidc 250ml. D6 16p nude & cbe 250ml vira ldy ra tro lai phéu chiét,
tiép tuc chiét nhu trén 2 1an nita. Gop chung dich chiét n-hexan, bc hoi dung méi thu

dugc cao chiét phan doan n-hexan.

Cho pha nudc d6 trd lai phéu chiét, thém 150ml EtOAc vao va lic déu khoang 1
phut, dé yén 30 phit cho hdn hop tach hoan toan thanh 2 16p. Lép trén 1a dich EtOAc
c6 mau xanh, mé khod phéu chiét 1iy 16p nude & dudi cé mau cam cho vao cbe 250ml,
con 16p trén d6 vao binh tam giac 250ml. P6 16p nudc & cde 250ml vira lay ra tro lai
vao phéu chiét, tiép tuc nhu trén 2 1an nita, gdp chung dich chiét EtOAc ca 3 lan va

dem di c6 quay chan khong thu duoc can phan doan EtOAc.

Pha nudc con lai dem bdc hoi dung méi thu dugce cao chiét phan doan nude.
3.2. Phan lap cac hop chit tir 14 cay
3.2.1. Quy trinh phan lap

Dich chiét phan doan EtOAc duoc dem ¢ quay chan khong thu duoc cao chiét
va cO ki€t dung moi dén khi thu duge cin kho (50,26 g). Sau do, hép phu mau 1én
silicagel v6i luong silicagel khoang 2 1an lwong mau: hoa tan miu trong dung moi
MeOH, tron véi bot silicagel trong binh cat quay. Cat quay dudi ap suét giam dé loai
hét dung moi. Dung thia cao hét miu kho da tron silicagel vao mot cai cbe kho.
Nghién nhe cho thanh dang bt min.

Pua 1én cot sic ky silicagel, rira giai bang hé dung méi chloroform — methanol
gradient theo d6 phan cyc ting dan tir 100% chloroform, ting dan 1én 10%, 20%, 50%

va 100% methanol. Thu cic phan doan sic ky, mdi phan doan 50 ml, thu duoc 65

phan doan.
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- Phan doan E36 - 40 tién hanh sac ki cot véi chat hap phy silicagel hé dung mai
giai hap chloroform — methanol (8:2) thu duoc 40 phan doan E1(1 - 40). Gop phan
doan E1(17-24) cho béc hoi dung méi thu duge 106 mg cin. Tién hanh sic ki cot véi
chat hap phu silicagel (40 - 63um), hé dung moi giai hap n-hexan - chloroform (7:3)
cho 30 phan doan E1.1(1 - 30). Phéan doan El.1 (21 - 24) dé két tinh trong ong
nghiém thu dugc 8mg chat RAOL.

- Phan doan E11 - 20 tién hanh sic ki cot véi chat hap phu silicagel hé dung mai
giai hap n-hexan - chloroform (2 : 1) thu duoc 70 phan doan E2(1 - 70).

+Phan doan E2(12) dé két tinh trong 6ng nghiém thu dugc Smg chit RA02.

+Phan doan E2(13) tién hanh chay sic ky ban mong diéu ché. Poi bay hoi dung
mdi, két tinh thu dwoc chit RA05 va RA06.
+Phan doan E2(31 - 50), tién hanh sic ky cot v6i chat hap phu silicagel, hé dung
moi giai hap chloroform - aceton (5:1) cho 71 phan doan E2.1(1 - 71).
° Phén doan E2.1(53 - 66), tién hanh sic ky cot voi chat hap phu silicagel
(40 - 63um) hé dung moi giai hap chloroform - methanol (15:1) cho 20 phan doan
E2.1.1(1 - 20). Phan doan E2.1.1(8 - 13) lam sach bang sic ky ban mong diéu ché véi
hé dung moéi chloroform - methanol (10:1) thu duoc chat RA03.
o Phén doan E2.1(4 - 14) tién hanh sic ky cot voi chat hip phu silicagel
(40 - 63pum) hé dung mdi giai hip chloroform - methanol (10:1). Thu duoc cac phan
doan c6 1 vét chinh.
+Phan doan E2(29) tién hanh sic ky cot voi chat hp phu silicagel (40 - 63um)
hé dung méi giai hap chloroform - methanol (30:1) va ting dan do phan cyc cua dung
moi, cho 40 phan doan E2.2(1 - 40). Phan doan E2.2(19 - 23) doi két tinh. Thu dugc
chit RA04.

Dich chiét phan doan n-hexan dugc dem quay chan khong thu duoc cao chiét.

Tién hanh khao sat dinh tinh su c6 mit cua hop chét [-sitosterol.

Dich chiét phan doan nwéc: Hoa tan cin trong MeOH, loc ldy phan tan dugc

trong MeOH. Tién hanh khao sat su c6 mit ciia glucose.
3.2.2. Thong so vat 1y va so liéu pho ciia cac hop chat phan lap dwoc
3.2.2.1. RAO1
Tinh thé hinh kim, mau tring.
Pho IR (KBr): Vimax, cm': 3381,72 (OH); 2930,81 (CH); 1732,36 (C=0).
Pho ESI — MS: m/z 689,39 [M+Na]*, 487,33 [M-Glc]", M = 666 (C3sHssO11).
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Pho 'H — NMR (500MHz, CD;OD) &, ppm: 0,72 (s, 3H, H-24); 0,80 (s, 3H, H-26);
0,95 (d, J = 5,5 Hz, 3H, H-30); 1,06 (s, 3H, H-25); 1,23 (s, 3H, H-29); 1,37 (s, 3H, H-
27); 2,54 (s, 1H, H-18); 3,28 (d, J= 9,0 Hz, 1H, H-23a); 3,52 (d, J = 9,0 Hz, 1H, H-
23b); 5,34 (brs, 1H, H-12); 5,35 (s, 1H, H-1").

Phé 3C — NMR (125MHz, CD;0D) 8, ppm: 38,44 (C-1); 27,71 (C-2); 79,06
47,99 (C-1); 69,72 (C-2); 78,60 (C-3); 44,12 (C-4); 48,60 (C-5); 19,24 (C-6); 33,54
(C-7); 41,27 (C-8); 48,26 (C-9); 39,00 (C-10); 24,80 (C-11); 129,51 (C-12); 139,77
(C-13); 42,95 (C-14); 29,65 (C-15); 26,53 (C-16); 49,17 (C-17); 54,98 (C-18); 73,64
(C-19); 42,80 (C-20); 27,22 (C-21); 38,32 (C-22); 66,45 (C-23); 13,85 (C-24); 17,60
(C-25); 17,68 (C-26); 24,73 (C-27); 178,55 (C-28); 27,07 (C-29); 16,59 (C-30); 95,79
(C-17); 73,88 (C-27); 78,33 (C-3”); 71,16 (C-4"); 78,33 (C-5"); 62,45 (C-6").
3.2.2.2. RA02

Dang bot két tinh mau tréng.

Phé IR (KBr): nmax, cm-1: 3419 (OH), 2925, 2854 (C-H), 1689 (C=0).

Pho ESI — MS: m/z 479,42 [M+Na]*, M = 456 (C30Ha03).

Phé 'H-NMR (500 MHz, DMSO) 3, ppm: 5,12 (1H, t, J = 4,0Hz, H-12); 3,00 (1H,
m, H-3); 2,08 (1H, d, J = 10,5Hz, H-18); 1,03 (3H, s, H-27); 0,89 (3H, s, H-23); 0,90
(3H, d, J =9,0Hz, H-30); 0,86 (3H, s, H-25); 0,80 (3H, d, J = 6,0Hz, H-29); 0,74 (3H,
s, H-26); 0,67 (3H, s, H-24).

Phd '3C-NMR (125 MHz, DMSO) §, ppm: 38,13 (C-1); 27,58 (C-2); 76,94 (C-3);
38,55 (C-4); 54,84 (C-5); 18,03 (C-6); 32,76 (C-7); 40,64 (C-8); 47,07 (C-9); 36,57
(C-10); 23,80 (C-11); 124,63 (C-12); 138,24 (C-13); 41,69 (C-14); 26,98 (C-15);
22,89 (C-16); 46,91 (C-17); 52,46 (C-18); 38,48 (C-19); 38,41 (C-20); 30,22 (C-21);
36,36 (C-22); 28,30 (C-23); 16,10 (C-24); 15,25 (C-25); 16,99 (C-26); 23,30 (C-27);
174,66 (C-28); 17,05 (C-29); 21,10 (C-30).
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CHUONG 4. KET QUA VA THAO LUAN

4.1. Quy trinh phan lap

Nguyén ligu kha (1,7kg) |

Chidt ngim dim
y vei methanol

Dich chié

t dam dic

n-hexan + nwge

F

Y

L
Dich n-hexan ‘

‘ Pha nude |

l

|

Dich EtOAc (1-65)

Phan doan nude

 J Y

E36-40 E11-20
CC siliea gel, CC zilica gel, ; ;
CHCIJ-'MEEOH“ CM 8:2 n—huan."gHCls.“ HC 21

E1(17-24) E2

106 mg
CC ziliea gel, ; z
n-husn."{:}lﬂi HC7:3 ¥ v v !

Ell E2(29) E2 (13) E2(12) E2 (31-50)

21-24 CC silica gel, it T A £ :.::a Eel, 1, ;

( KJJ“- 1 oy lC:M 30:1 Ket tinh “I\et tinh CHCY st CAS5l

ét tmha
v F2.2 | | |RAQR , l
RA01 (19-23) | [RA05 | | RAO6 | | (Smg) || E2.1(53-66) E2.1
Smg 7 a4 CCrilieagel, | ., 4-14
( ._) ‘ Két tinh cacg.-uffilﬁim 15:1 - (I )
zilica gel, .
(8-13) §
Ket tinh
Y
RAD3

Hinh 4.1. So do quy trinh phén lap cac hop chat tir 14 cay phuc bon tir R. annamensis

4.2. X4c dinh ciu tric cac hop chit

4.2.1. Hop chat RA01

Hop chiat RAO1 thu dugc dudi tinh thé hinh kim, mau tring, hién mau tim véi

thudc thir HoSO4 10%, goi y ddy 1a mot hop chit triterpen.
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Ghi chu:

- - Thudc thir hién mau H>SO04
10%

- H¢ dung moi: chloroform —
methanol (8:2)

Hinh 4.2. Sic ky ¢6 SKLM ciia chat RAO1

Pho IR ctia RAO1 cho thiy ¢ 3381 cm! xuét hién pic tron, rong, 13 tin hiéu cta

nhém OH. O 2930 cm™! ¢6 pic nhon ctua C-H alkan. Ngoai ra, & 1732 cm! ¢6 tin hiéu

hap thu ctia nhém C=0.

DIEF RAD1

804
754
70
65
604

55

173235

504

% Transmitlance

457
407
153
30

107580 "

259
204

4000 3500 3000 2500 2000 1500 1000 500
Wavenumbers (em-1)

Hinh 4.3. Pho IR cua RAO1

Pho '"H-NMR ctia RAO1 cho thay tin hiéu cong huong cia 5 nhém CHs bac ba &
ou 0,72 (s); 0,80 (s); 1,06 (s); 1,23 (s) va 1,37 (s), va 1 nhom CHj3 bac hai ¢ on 0,95 (d,
J =5,5 Hz). Dua vao céc tuong tac trén phé HSQC co6 thé xac dinh duoc cac proton

nay gén V01 cac carbon tuong tng ¢ dc 13,85; 17,68; 17,60; 27,07 va 24,73 ppm.
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RAOLl-MeQD-1H %
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Hinh 4.4. Pho 'H-NMR cua RAO1 (a) va cac pho '"H-NMR gidn (b,c)

Ph6 'H-NMR con cho théy sy ¢6 mat cia mot tin hi¢u proton olefin dudi dang
mili don rong & du 5,34 (brs, 1H) dic trung cho H-12 trong khung cdu triic cua
triterpen 5 vong. Su c6 mat cua cac tin hiéu cua carbon olefin ¢ & 129,51 va 139,77
g voi carbon methin va carbon bac 4 (trén phé DEPT) ciing x4c nhan sy ton tai clia
lién két doi trong vong & vi tri C-12 ctia khung ursan. Ngoai ra, trén phd 'H-NMR c6
mot tin hi€u singlet cua proton methin tai ou 2,54 1a tin hi¢u dac trung cho H-18 cua

khung triterpen ursan c6 nhém thé OH tai C-19.
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Hinh 4.5. Ph 3C-NMR cua RAO1

RAOl-MeOD-Cl3CPDEDEPT

DEERTA0

210 200 130 180 170 160 150 140 130 120 118 100 S0 E@ Y0 &0 58 40 3 20 10 pra
DEPT135

B e Lt e T Rt ke st fa L e

210 208 1% 180 170 180 150 140 130 120 110 100 S0 BO o (3] 5 40 30 0 g FF=
Cl3CPD
- ' I | '
10 Fo0 150 18D léCl 160 150 140 130 1F0 110 100 !-E' 8o TR &0 50 40 o 20 1] pp-

Hinh 4.6. Pho DEPT ciia RAO1

Pho 3C-NMR va DEPT cta RAO1 cho thiy sy ¢ mit ciia 36 carbon, bao gdm 6
nhém CH3, 10 nhém CHz, 12 nhém CH va 8C, trong d6 gia tri 8¢ 178,55 ppm khang
dinh sy ton tai cua mot nhoém carbonyl. Ngoai 30 carbon thudc khung ursan, sy c6 mat

cua mdt don vi duong glucose dugc xdc nhdn bang tin hi€u cong hudng cua mot
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carbon anomeric tai dc 95,79 ppm, 4 nhém CH va 1 nhom CH; trong vung tir 6c 62,45
dén 78,33 ppm. Pho '"H-NMR va HSQC ciing xac nhan c¢é 1 proton anomeric tuwong
tac voi carbon anomeric trén tai ou 5,35 (s, 1H). Ngoai céc tin hi¢u cua don vi duong
glucose, trén pho *C-NMR con tin hiéu ctia 4 carbon lién két tryc tiép voi nguyén tir
oxy khac thudc khung triterpen bao gdm mot carbon methylen tai 8¢ 62,45 ppm va 3
carbon methin tai oc 69,72; 73,63 va 78,60 ppm.

..J——.....—.....L—...—LLU..‘..H.'...‘[,“ L) |;|' L |

§'§

oS

i

w Eh 2
o 8 -8 * i___ — ,I‘?_
: L 8
i - g - E ﬁ
;: - - - L [;:

- ® . LT L-._
: : - =

1
U

wdd
0ET
0ET-
0Tt
oot

o = (=] wm
(=] =] =1 [=]

oF
0E
0z
wdd

Hinh 4.7. Phé HSQC cua RAO1
Tu cac dac trung phé néi trén, dy kién RAO1 13 mot dan xuat thé 4 nhém OH cua
urs-12-enoic acid B-D-glucopyranosyl ester. Do dich chuyén héa hoc ciia C-28 (5
178,55 ppm) trén phd 3C-NMR cho thay duong glucose duge gan vao vi tri nay. Vi
tri lién két v6i don vi duong dugc xac nhan thém nhd tuong tic HMBC giita proton
anomeric cua duong glucose (6u 5,35 ppm) voi C-28 cua aglycon (¢ 178,55).
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Hinh 4.8. Phé HMBC ciia RAO1
S6 liéu phd NMR ctua RAO1 duoc so sanh voi sé liéu phd NMR cua hop chit
20,3p,190,23-tetrahydroxy-urs-12-en-28-oic acid-B-D-glucopyranosyl ester (Kim va
ctg., 1993) cho thdy hoan toan phu hop (bang 4.1). Cac gia tri phd 'H- va 3C-NMR
ctia cac vi tri dugce gan chinh xac nhd vao cac phd hai chiéu 2D-NMR. Phé HSQC da
gitip xéac dinh céc gia tri 6 dich chuyén hoa hoc 8y tir cac gia tri Sc ciia cac carbon c6

mang proton trong ciu triic va dugc thé hién & bang 4.1. Cac tuwong tac xa (HMBC)
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giita H voi C da gitip khang dinh cac gia tri d6 dich chuyén hoa hoc ciia cac vi tri C va

H nhu ¢ bang 4.1 1a hoan toan phu hop.

Pho ESI-MS ciia RAO1 cho thay pic ion [M+Na]* tai m/z 689,39 va pic ion [M-

Glc]" tai m/z 487,33 hoan toan phu hop véi cong thirc phan tit CszsHssO11, M = 666.

120 APex RAOTSMIN Scan: #727_RT: 2.48 min NL: 1.67E+006 + CESIsid=0.00 Full ms [400.000-700.000]
1] %
—_— 468.33
75
50 689.39
451.33
487.33
25 483.54 690.41
0] | ‘Lll i e it : L
o m.l’ZJ
—2U-r T — — = —7 7 7 7 7777 v 71 7 1|
400 450 500 550 600 650 700

Hinh 4.9. Phd ESI-MS cua RA01
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Hinh 4.10. C4u triic héa hoc cia RAO1
23-hydroxytormentic acid-(28—1)-O-f-D-glucopyranosyl ester
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Hinh 4.11. Céc tuong tac chinh trén pho HMBC cia RAO1

Bang 4.1: S6 liéu pho NMR ciia RAO1 (do trong MeOD)

C *dc dccua | DEPT du (ppm) (J, Hz) HMBC (H—C)
(ppm) RAO1
(ppm)
1 47,9 47,99 CH; 1,96 (dd, 3,5; 10,0, 1H) | C-5, C-9, C-10
0,91 (m, 1H) C-2,C-25
2 | 689 | 69,72 CH |[3,71 (m, 1H)
3 78,3 78,60 CH 3,34 (m, 1H) C-2,C-4,C-24, C-
23
4 43,6 44,12 C -
5 48,0 48,60 CH 1,80 (m, 1H) C-10, C-25
6 18,9 1924 | CH, |142(m, 1H)
1,32 (m, 1H) C-8, C-10
7 | 331 | 3354 | CHy |1,67(m, 1H)
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1,32 (m, 1H) C-8,C-14
8 40,8 41,27 C ;
9 478 48,26 CH | 1,32 (m, IH) C-8,C-14
10 | 383 39,00 C .
11| 242 24,80 CH, |2,04 (m, 1H)

1,34 (m, 1H)
12 | 1283 | 129,51 CH |5,34 (brs, 1H) C-14, C-18
13 | 1392 | 139,77 C -
14 | 42,1 42,95 C .
15 | 292 29,65 CH. |1,86 (m, 1H)

1,02 (m, 1H)
16 | 26,6 26,53 CH. |2,63(dt,3,5;11,0;

11,0, 1H)

1,65 (m, 1H)
17 | 486 49,17 C .
18 | 544 54,98 CH |2,54 (s, 1H) C-28, C-20, C-19,

C-14, C-16, C-17,
C-12, C-13

19 | 72,6 73,64 c |-
20 | 42,1 42,80 CH |137 (m, 1H) C-29, C-21
21 | 26,6 27,22 CH, | 1,75 (m, 1H)

1,26 (m, 1H)
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2 | 377 38,32 CH, | 1,80 (m, 1H)
1,63 (m, 1H)
23 | 66,6 66,45 CH. |3,52(d,9,0, 1H) C-3,C-5
3,29 (d, 9,0, 1H) C-3
24 | 142 13,85 CH; |0,72 (s, 3H) C-23,C-3, C-4, C-
5
25 | 174 17,60 CHs | 1,06 (s, 3H) C-1,C-5,C-9, C-
10
26 | 17,5 17,68 CH; 0,80 (s, 3H) C-7,C-8, C-9, C-
14,
27 | 245 24,73 CH; | 137, 3H) C-8, C-14, C-15,
C-13
28 | 1770 | 178,55 C .
29 | 26,9 27,07 CHs |1,23 (s, 3H) C-18, C-19, C-20
30 | 16,6 16,59 CHs |0,95(d, 5,5, 3H) C-21, C-19, C-20
1’ 95,8 95,79 CH |5,35 (brs, 1H) C-28
2’ 74,0 73,88 CH 3,33 (m, IH) C-1°,C-3°, C-4’
3’ 78,9 78,33 CH |3,40 (m, 1H) C-4’
4 71,2 71,16 CH |3,36 (m, 1H) C-3,C-5°
5 79,2 78,33 CH 3,41 (m, IH) C-3, C-4’
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6 | 623 62,45 CH, |3,69 (m, 1H)
3,82 (dd, 2,0; 10,0, 1H)

* S6 lieu pho cua hop chat 23-hydroxytormentic acid-(28—1)-O-p-D-
glucopyranosyl ester, do trong pyridin-de, 75,5 MHz (Kim va ctg., 1993).

Dua trén cac béng ching phé noéi trén, hop chit RAOl duoc xac dinh 1a
2a,3/,190,23-tetrahydroxy-urs-12-en-28-oic acid-B-D-glucopyranosyl ester hay 23-
hydroxytormentic acid-(28—1)-O-f-D-glucopyranosyl ester hay niga-ichigoside F1
(Kim va ctg., 1993). Hop chat nay da dugc phan lap tir mot s6 loai Rubus nhu R.
coreanus (Kim va ctg., 2011), R. chingii (Wan va ctg., 2021), R. imperialis
(Ardenghi va ctg., 2006). Tuy nhién, day, day la lan dau tién hop chat nay dugc phan
lap tir loai R. annamensis va da dugc ching minh c¢6 hang loat cac hoat tinh sinh hoc

dang chu y nhu:

- Hoat tinh chéng ting lipid mau va chdéng oxy hoa, ngin ngira nhiém m& gan do

ché d¢ an giau chat béo gy ra (Xia va ctg., 2018).

- Hoat tinh chdng viém, giam dau (Niero va ctg. 1999; Choi va ctg., 2003;
Ardenghi va ctg., 2006; Tonin va ctg., 2016), chdng viém khép va chéng dau da day
(Nam va ctg., 2006; Berte va ctg., 2014).

- Hoat tinh bao v¢ than (Kim va ctg., 2011; Sohn va ctg., 2011).
- Hoat tinh chéng ung thu (Hattori va ctg.1988).

4.2.2. Hop chat RA02

Ghi chu:

- Thudc thir hién mau H>SO4
10%

- H¢ dung moi: chloroform —
methanol (20:1)

Hinh 4.12. Sic ky d¢6 SKLM ciia chit RA02

Hop chat RA02 thu duoc dudi dang bot vo dinh hinh mau tréng, hién mau tim do
v6i thude thir HoSO4 10%, goi y ddy 1a ciing mot hop chit triterpen
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nhom OH. O 2925, 2854 cm! ¢6 pic nhon ctia C-H ankan. Ngoai ra, & 1689 cm™ ¢6

Phé IR ctia RA02 cho théy & 3419 cm! xuét hién pic tron, rong, 1a tin hiéu cua

tin hiéu hép thu cua nhém C=0.
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Hinh 4.13. Phd IR ctia RA02

Phd '"H-NMR cua RA02 cho théy sy c6 mat cua 5 nhom CH3 bac ba (0u 0,67 (s,
3H); 0,74 (s, 3H); 0,86 (s, 3H); 0,89 (s, 3H); 1,03 (s, 3H)) va 2 cdp tin hié¢u doublet
cua 2 nhom CHj3 bac hai (ou 0,80 (d, J = 5,0 Hz, 3H); 0,90 (d, J = 9,0 Hz, 3H)) thudc
khung triterpen ursan. Mot tin hi€u triplet & 5,12 (t, J = 4,0 Hz, 1H) dac trung cho

proton olefin H-12 cua khung triterpen 5 vong.

RAO2-DMSO-1H

" e T N AN
T T T T T T L T
10 a9 8 T & 5 4 ] 2 1 ppm
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Hinh 4.14. Phd 'H-NMR cua RA02
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Pho 3C-NMR va pho DEPT ciia RA02 ciing cho thiy su ¢c6 mit cua 30 tin hiéu
carbon thudc khung ursan, trong d6 ¢6 7 nhom CHs (6c¢ 15,25; 16,10; 16,99; 17,05;
21,10; 23,30 va 28,30 ppm), 9 nhom CH_, 7 nhom CH va 7C. Tin hi¢u cong hudng tai
Sc 174,66 ppm cho thiy c6 mot nhom carboxylic (COOH) trong cau trac. Cac gié tri
Sc 138,24 va 124,63 ppm khang dinh sy ton tai ciia mot lién két doi gitra C-12 va C-

13. M6t nhom methin lién két truc tiép voi nguyén tir oxy cong hudng & Sc 76,94 ppm.

RA02-DMSO-C13CED .%u

470 160 150 140 130 420 140 100 90 80 70 €0 S50 40 30 20 10 ppm

Hinh 4.15. Phd BC-NMR cua RA02

RAO2-DMSO-Cl3CPD&DEPT
DEBT90

210 200 150 180 170 160 150 140 130 120 110 100 %0 a0 70 60 s0
DEPT135

T T T
40 30 20 10 ppm

210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 &0 50 l| 30 20 10 PP
C13CPD
1|
B |
210 200 130 180 170 1&0 150 140 130 i1z0 110 100 80 [-1+] 7o &0 50 40 ap 20 10 =

Hinh 4.16. Phd DEPT cuia RA02
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Tt cac dac trung phé) néi trén, du kién RA02 1a mot triterpen c6 tén goi la acid
ursolic. Cac s6 liéu phd NMR cuia hgp chat RA02 duge so sanh vai s6 lidu di cong bd
cho acid ursolic (Trinh va ctg., 2016) (bang 4.2) 14 hoan toan phu hgp. Cac phd hai
chiéu 2D-NMR d3 duoc sir dung dé gan chinh xac gia tri phé 'H- va 3C-NMR cua
cac vi tri carbon trong cdu trac. Phd HSQC da giup x4c dinh tat ca cac gia tri do dich
chuyén hoa hoc 8y tir cic gia tri 8¢ cuia cic carbon c6 mang proton va duogc thé hién &
bang 4.2. Cac twong tac xa HMBC giita H voi C da gitp khang dinh cac gia tri do

dich chuyén hoa hoc ciia cac vi tri C va H nhu & bang 4.2 13 hoan toan phu hop.
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Hinh 4.17. Phé HSQC cua RA02
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Hinh 4.18. Phd HMBC cua RA02

Phd ESI-MS ciia RA02 cho thiy pic ion [M+Na]* tai m/z 479,42 hoan toan phu
hop v&i cong thirc phan tir C30H4303 cua acid ursolic, M = 456.

120 - Apex RAD2.2 Scan: #871 RT: 2.97 min NL: B.37E+005 + ¢ ESI sid=0.00 Full ms [350.000-500.000]
1| %
1004 478.86
1l53.26
1 479.42
75-
]
4|3%5.27 385.29
504 439.08
1 435 80 480.28
25 :
1pstiiza el ‘ ]
U_: 11 | Il L I| il ‘l.l ||| |I |1 i, ||| 1 ||1 1M |I- Al |l-|.. I .1|| 1||||II||| || Il TA T
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Hinh 4.19. Phd ESI-MS cua RA02

Tir nhitng bang ching pho néu trén, hop chat RA02 dugc xac dinh 12 acid ursolic
hay 3-beta-3-hydroxy-urs-12-ene-28-oic acid, c6 cau trac nhu hinh 4.20. Hop chat
nay di duoc phan 1ap tir mot s6 loai Rubus (Yu va ctg., 2019). Tuy nhién, day la lan

37



dau tién acid ursolic dugc phan lap tir loai Rubus annamensis. Hop chat nay cé trong
nhiéu loai thuc vat va di duogc chtirng minh cé nhiéu hoat tinh dang chu y nhu tac
dung bado v¢ gan, phéi, than, nao, chéng viém, khang khuén, khang virus HIV, HCV
va trc ché ting sinh t& bao ung thu (Wozniak va ctg., 2015; Mlala va ctg., 2019;
Nguyen va ctg., 2021).

30

HO

)
e
]
23

24

Hinh 4.20. Ciu tric hoa hoc cia RA02

3-beta-3-hydroxy-urs-12-ene-28-oic acid

Hinh 4.21. Cic tuong tac chinh trén phé HMBC cta RA02
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Bang 4.2: SO liéu pho NMR ciia RA02

C “dc (ppm) | ¢ (ppm) DEPT ou (ppm) (J, Cac tuwong tac
cua acid cua RA(02 Hz) HMBC quan
ursolic trong
1 38,23 38,13 CH: 1,51 (m, 1H)
0,87 (m, 1H)
2 27,53 27,58 CH; 0,99 (m, 1H)
1,79 (m, 1H)
3 76,84 76,94 CH 3,00 (m, 1H)
4 38,37 38,55 C -
5 54,78 54,78 CH 0,66 (m, 1H)
6 18,00 18,03 CH: 1,45 (m, 1H)
1,29 (m, 1H)
7 32,70 32,76 CH, 1,42 (m, 1H)
1,25 (m, 1H)
8 39,51 40,64 C -
9 46,82 47,07 CH 1,45 (m, 1H)
10 36,52 36,57 C -
11 23,80 23,80 CH; 1,91 (m, 1H)
1,51 (m, 1H)
12 124,57 124,63 CH 512 (t,J= C-14
4,0Hz, 1H)
13 138,18 138,24 C -
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14 41,64 41,69 C :

15 26,98 26,98 CHa 1,44 (m, 2H)

16 22,84 22,89 CHa 1,81 (m, 2H)

17 47,01 46,91 C :

18 52,37 52,46 CH 2,08 (m, IH) |C-12, C-13, C-
17, C-19, C-20

19 38,50 38,48 CH 0,93 (m, 1H)

20 38,44 38,41 CH 1,29 (m, 1H)

21 30,18 30,22 CHa 1,43 (m, 1H)

1,27 (m, 1H)

22 36,31 36,36 CHa 1,53 (m, 2H)

23 28,25 28,30 CH; 0,89 (s, 3H) | C-3, C-4, C-5, C-
24

24 16,06 16,10 CH; 0,67 (s, 3H) |C-3, C-4, C-5, C-
23

25 15,21 15,25 CH; 0,86 (s, 3H) | C-1, C-5, C-9, C-
10

26 16,91 16,99 CH; 0,74 (s, 3H) | C-7, C-8, C-9, C-
14

27 23,26 23,30 CH; 1,03 (s, 3H) | C-8, C-13, C-14,
C-15

28 178,26 174,66 C :

29 17,00 17,05 CH; 0,80 (d,J= |C-18, C-19, C-20
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5,0Hz, 3H)

30 21,06 21,10 CH; 0,90 (d, J =
9,0Hz, 3H)

C-19, C-20, C-21

*) S6 liéu phd cia acid ursolic do trong DMSO, 125 MHz (Trinh va ctg., 2016).

4.3. Cac hop chit khac dwoe phan lap

Céc hop chiat RA03, RA04, RA0S5, RA06 di dugc phén lap, duong nhu déu da
thu duoc 1 vét. Tuy nhién vi lugng chét thu duge kha it nén khong thé tién hanh do
cac phd 'H, *C-NMR, DEPT d¢ xac dinh ciu trac ciing nhu hoat tinh sinh hoc cua

ching.
ke A ey
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e — 4

5 Al { 3
ki serrah et

a) b) c)

Ci (G '
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L1920 21 22 23

d)

Hinh 4.22. Sic ky ¢6 SKLM cua cac hop chit RA03, RA04, RA05, RA06.

Ghi chu:
- Thudc thir hién mau H>S04 10%

a) Hop chat RA03

- H¢ dung moi: chloroform — methanol (10:1)
b) Hop chit RA04

- H¢ dung moi: chloroform — methanol (15:1)
¢) Hop chat RAO5

- H¢ dung moi: chloroform — methanol (10:1)
d) Hop chat RA06

- H¢ dung moi: chloroform — methanol (15:1)
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4.4. Két qua khao sat phan doan n-hexan

Tién hanh kiém tra su c6 mit cia B-sitosterol trong phan doan bang SKLM. Két
qué phan tich SKLM cac phan doan thu dugc dugc trinh bay ¢ hinh 4.23.

Ghi chu:

- Thudc thir hién mau H,SO4
- 10%

- H¢ dung moi: n-hexan —
e aceton (7:3)

Hinh 4.23. Sic ky d6 SKLM khao sat sy c6 mit ciia B-sitosterol trong phan doan n-

hexan.
Nhin xét:

Két qua phan tich bang SKLM dich chiét phan doan n-hexan trong mau 1a phiic
bon tr Rubus annamensis voi hé dung moi n-hexan — aceton (7:3) cho thdy: Trong
dich chiét cac phan doan n-hexan c6 chura B-sitosterol. Hop chit ndy c6 trong nhiéu
loai thyc vat va da dugc chung minh c6 nhiéu hoat tinh dang chu y nhu: tac dung
chdéng oxi hod, chéng viém, ha sét, giam dau, diéu hoa mién dich va tic dung chong

HIV, ngin ngira ung thu, tiéu duong, lao phdi (Bin Sayeed va ctg., 2016).

HO

Hinh 4.24. Céu trtc hop chat B-sitosterol

4.5. Két qua khao sat phan doan nuwéc

Cian chiét nudc sau khi cho bay hét dung méi thi tién hanh hoa tan cin trong
MeOH, loc léy phén tan trong MeOH, loai bo phén can khong tan. Tién hanh kiém tra

su c6 mat cua dudng glucose trong phan doan nude bang sac ky 16p mong.
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a) b)
Hinh 4.25. Sic ky ¢6 SKLM khéo sat sy c6 mit cta glucose trong phan doan nudc.
Ghi chu:
- Thuéc thir hién mau H>SO4 10%
a) Hé dung moi: chloroform — methanol — nudc (8:4:0,4).
b) H¢ dung moi: chloroform — methanol — nudc (6:2:0,2).
Nhan xét:

Két qua phan tich bang SKLM dich chiét phan doan nudc trong mau 14 phic bon
to Rubus annamensis vo1 hé dung moi chloroform — methanol — nuéc (8:4:0,4) cho
thay: C6 su xuat hién cia glucose trong dich chiét nudc cta 14 phuc bon tir. Hop chat
nay c6 nhiéu trong ty nhién va cé vai trd cung cap niang luong cho céc hoat dong sdng

cua co thé moi ngay.
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Hinh 4.26. Cong thirc ciu tao ctua Glucose
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KET LUAN VA KIEN NGHI
Két ludn

Tir dich chiét methanol ciia 14 cAy phac bon tir Rubus annamensis, bang cac
phuong phap sic ky két hop v6i cac phuong phap phd (IR, 'H-NMR, *C-NMR,
DEPT, HSQC, HMBC, ESI-MS) da phan 1ap va nhan dang dugc cAu tric cua 2 hop
chat triterpen 13 niga-ichigoside F1 (2a,3pB,19a,23-tetrahydroxy-urs-12-en-28-oic
acid-pB-D-glucopyranosyl ester) va acid ursolic (acid 3-beta-3-hydroxy-urs-12-ene-
28-o0ic). Py 1a 1an dau tién cac hop chit hop chit ndy dwgc phan 1ap tir loai Rubus

annamensis.

Bang phuong phap SKLM so sanh véi chat ddi chiéu, da xac dinh trong 14 cay

phuc bon tir Rubus annamensis cb mit B-sitosterol va dudng glucose.
Kién nghi

- Tiép tuc nghién ctru vé& hoat tinh ctia cac hop chat phan 1ap duoc va tac dung
sinh hoc ctia 14 cdy phtic bon tir Rubus annamensis.

- Xay dung phuong phap dinh luong va xac dinh ham luong hop chat
2a,36,190,23-tetrahydroxy-urs-12-en-28-oic  acid-B-D-glucopyranosyl ester, mot
thanh phan hoa hoc chinh c6 trong céc loai Rubus.
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PLWL 13. 36600018 W
F2 - Processing paraneters
Sl 65536

SF 600. 4000000 MHz
Wow EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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RAO2- DMSO- C13CPD

Current Data Paraneters

N XN OSFaANGdS o o o @ o S < SN G

— — - NS OOM oaom oM oam MANANAN
[ [ [ [ ! [ ! [ ! [ ! [ [ [ [ [ !
220 200 180 160 140 120 100 80 60 40 20 0 ppm

NAVE 110Dl EP_RA02
EXPNO 2
PROCNO 1

F2 - Acquisition Paraneters
Date_ 20220415

Ti me 8.40 h

I NSTRUM AvanceNEO 600MHz
PROBHD  7814601_0129 (
PULPROG zgpg30

TD 65536
SOLVENT DVSO

NS 4096

DS 4

SWH 38461.539 Hz
FI DRES 1.173753 Hz
AQ 0. 8519680 sec
RG 101

DW 13. 000 usec
DE 6. 50 usec
TE 303.1 K
D1 2. 00000000 sec
D11 0. 03000000 sec
TDO 1

SFOL 150. 9873069 Mz
NUC1 13C

PO 5. 33 usec
P1 16. 00 usec
PLWL 113. 90000153 W
SFQ2 600. 4024016 Mz
NuC2 1H
CPDPR({ 2 wal t z65
PCPD2 70. 00 usec
PLW2 13. 36600018 W
PLWL2 0. 18792000 W
PLWL3 0. 09452000 W
F2 - Processing paraneters
Sl 32768

SF 150. 9707629 Mz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.00



0T 0¢ o€ ov 0S 09 0L 08 06 00T OTT 0¢T  0¢€T orT  0SGT 09T 04T

wdd

—174. 66

——138. 24

—131. 74

—124.63

76.

e -

ddO€TO -OFAd -0V



GS

0S

114

0]%

Ge

0€

T4

0¢

qT

wdd

—54,

—52.

—28.
—27.
—26.

—25.

_—23.

—22.
.41

—21.

—22

—18.
17.

—16.
— 15,

84

46

30
58
98

63

30

10

03
05

10
25

ddO€TO -OFAd -0V



RAO02- DVBO- C13CPD&DEPT
DEPT90
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RAO02- DVBO- C13CPD&DEPT

DEPT90
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RA02- DMSO- HSQC
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RA02- DMSO- HSQC
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RA02- DMSO- HSQC
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RAO2- DMSO- HVBC
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RAO2- DMSO- HVBC
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RAO2- DMSO- HVBC
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RAO2- DMSO- HVBC
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Wed Apr 20 12:12:31 2022 (GMT+07:00)
FIND PEAKS:
Spectrum: DIEP RA02
Region: 4000.00 400.00
Absolute threshold: 64.249
Sensitivity: 52
Peak list:
Position:  1031.08 Intensity:  63.023
Position:  1387.36 Intensity:  63.429
Position:  1457.02 Intensity:  60.024
Position:  1689.38 Intensity: ~ 50.087
Position:  2853.98 Intensity:  51.519
Position:  2925.20 Intensity:  38.314
Position:  3419.62 Intensity:  60.379






InstrumentISQ_EM Sequence:sequenceR002

Page 10f 1

Chromatogram

—

i @ sequenceRO02 #4 [manually integrated]

RO02 TICTIC

1| counts

12-RA02.2-2969

4-R0O024 -23.629

hi5po339150

15-RO02.5 - 5.452

I

1.0e6 1

0.0e0 -

-1.0e6 J =
0.0

+ ¢ ESI sid=0.00 Full ms [350.000-500.000]

120 Apex R002.1 Scan: #673 RT: 2.30 min NL: 2.94E+005
1%

1 396.98

100

75
50127
1133.22

362.23

393.2]

25-: 408.15

i |_ht|.|1.|“.l1|=|.|.....r.r.|.!

388.24

Lis

" |,I.l| I s A

453.81

L Ill.

el il

m/z

'203 — T T T T T T ¥ T
350 380 400 420

—
360

" 440 " 480 " 480 " 500

Default/Chromatogram

©2009-2020 Thermo Fisher Scientific Inc. All rights reserved.
Chromeleon 7.3.0.60919

Scanned with CamScanner



Instrument 1ISQ_EM  Sequence sequenceRON2 Page 10f |

Chromatogram

Y sequenceR0O02 #4 [manually integrated]  RO02 TIC TIC
counts

12-RA02,2- 2,969

9 14 -RO02.4 - 3.629

§P%3ee

15 - RO02.5 - 5.452

1 min
-1.086- r v T b T T ol A A T T Al T T T T Y 1 ]
0.0 50 10.0 15.0 20.0

% Apex RA02.2 Scan #871 RT:2.97 min NL: 8.37E+005 + ¢ ESI sid=0.00 Full ms [350.000-500.000]
120~

1l %

] 478.86

100
! 53.26 o
75
1|385.27 385.29
50 439.08

] 439.80 Abe

25+ sk |33 411.28 .
05 11 , l. ] I; i L.. lI- .I L il |l| 1 lL L Ill. " L..

ol .Il...l“ ,| I ksl
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350 360 380 400 420 440 460 480 500

© 2009-2020 Thermo Fisher Sclentific Inc. Al
Default/Chromatogram Ch‘:;m‘; ]:;si‘h;s :ﬁ)sg&e‘dé

Scanned with CamScanner



Instrument ISQ. EM  Sequance sequenceRO02 Page 1 of 1

Chromatogram ,

9 Oe6 -

T soquenceRO02 #4 |manually integrated)  RO02 T TCTIC

counts

Sy 2-RAD2.2- 2.969

' 7.006 -

L

6 0e6
4-R0O024-1629

o
&

&
T VT R S v Wt ey ey (BT Ty WP

w
o
&

PR
T

- 1 {REEPO 358 160
f 2A0e8-‘ -

1 15-RO02.5 - 5.452

4

1.0e6

| j

1
| 4
| 0.0eO-J

min

!-1 oeB— r i s T T T T T T T T T T T Y v 1
0.0 5.0 10.0 15.0 20.0

Apex RO02.3 Scan: #927 RT: 3.16 min NL: 4.74E+005 + ¢ ESI sid=0.00 Full ms |350_OOD-500.000]
1| %

369.32

] 413.10

¥ e 391.35
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© 2009-2020 Thermo Fisher Scientific Inc. All rights reserved.

Default/Chromatogram Chromeleon 7.3.0.60919

Scanned with CamScanner



Instrument:ISQ_EM Sequence:sequenceR002

Page 1af 1

Chromatogram

_ 1 sequenceRO02 #4 [manually integrated)  RO02

TICTIC

1| counts

{#BpEP%3g¢-160

15-RO02.5 - 5.452

-1.0e6 -

0.0

120 Apex RO02.4 Scan: #1065 RT: 3.63 min NL: 2.78E+006

+ ¢ ESI sid=0.00 Full ms [350.000-500.000]

1| %

s 391.27

413.03

39p.35 41367

— —
380 420

440

| 460 " 480

" 500

Default/Chromatogram

© 2009-2020 Thermo Fisher Scientific Inc. All rights reserved.
Chromeleon 7.3.0.60919

Scanned with CamScanner



Instrument:ISQ_EM Sequence:sequenceR0O02

Page 10of 1

Chromatogram

i sequenceRO02 #4 [manually integrated)

RO02

TICTIC

counts

|2-RA02.2-2.969

0.0e0

-1.056 -.I_* - - v T T
0.0

20.0

Apex R002.5 Scan: #1601 RT: 5.45 min NL: 2.65E+005

+ ¢ ESI sid=0.00 Full ms [350.000-500.000]

120~
1| %

360.28
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100 +
75':

504
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