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Nghién ciru quy trinh chiét xuat va tinh ché Rotudin tir ci
binh voéi (Stephania rotunda Lour.) trong tai tinh Hoa Binh

The procedure for extracting and purifying Rotudin from tubers
of (Stephania rotunda Lour.) grown in Hoa Binh province
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Cu binh voi (Stephania rotunda Lour.) trong tai tinh Hoa Binh
duoc str dung 1am nguyén liéu dé chiét xuat I-tetrahydropalmatine
(tén hoat chit thudc 1a Rotundin) C21H2sNO4 - mét alkaloid c6 tac
dung an than, gdy ngu, giam mat tri nhé. Muc dich ctia nghién ciru
1a tim ra mot quy trinh chiét xuét rotudin don gian, ré tién, hi¢u
qua dé c6 thé tng dung. Két qua thu dugc cho thay:

- Phuong phap ngam chiét véi ti 1& 1/6 gitra bot kho cii binh
voi va thé tich dung dich H2SO4 1% cho hiéu suét trich ly cao nhat
0,35%. Hop chit thu dugc dat d6 tinh khiét 98% (trén HPLC);

- Céu trac hoa hoc duoc xac nhan trén phdo NMR.

ABSTRACT

Tubers of Stephania rotunda Lour. grown in Hoa Binh
province are used as raw materials for extracting |-
tetrahydropalmatine (a medical jargon-Rotundin) C21H2sNOs - a
major component - alkaloid with the effects of sedative and
preventing loss of memory. The purpose of this research is to
study a simple, inexpensive, and efficient procedure for extracting
rotudin.

- Maceration method of 1/6 of dried powder of tubers with
1% H>SO4 solution gives the highest yield of 0.35% on the
extraction. The purity of rotudin is 98% on HPLC.

- The chemical structure of rotudin was confirmed by NMR
data.

1. Pit van dé

Nhimng nim gan ddy, cing v6i su tién bd ctia y hoc, cac loai thudc an than, chdng mat ngi
1a mot trong nhitng san pham dwoc quan tim nghién ciru. Thyc &, phan 16n cac loai thudc an than
phd bién trén thi truong hién nay déu c6 ngudn gde tir con dudng téng hop hoa duoc va nhap khau.
Tuy nhién, cac loai thudc nay lai gdy ra mot s6 tac dung phu néu str dung trong thoi gian dai
nén viéc xdy dung quy trinh san xuat thudc tir thao duoc thién nhién dang dugc quan tam.
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Cu binh voi c6 tén khoa hoc la Stephania rotunda Lour. thudéc ho Tiét dé
(Menisspermaceae) 1a mot loai cay ddy leo chu yéu phan bd & Trung Qudc va cac nudc Pong
Nam A nhu Viét Nam. Cu binh voi chtra cac alkaloid khac nhau, trong d6 hop chét rotundin
(hay L-tetrahydropalmatin) chiém ham lugng 16n. Trong y hoc ¢ truyén tir xwa, ¢t binh voi da
dugc dung dudi dang thubc sic hay ngdm rugu chira mét ngu, an than, nhtrc dau, dau bung, ...
Hién nay rotundin dugc dung chii yéu dé chita bénh mat ngi va an than. Rotundin ngudn gdc
tir nhién c6 nhimg wu diém ndi bat nhu doc tinh thp, su dung nap thude tbt, mang lai gidc nga
sinh 1y, gitp hoi phuc tri nhé (L. T. Do, 2004; Hung et al., 2010; Semwal et al., 2010; Thuy,
Franke, Porzel, Wessjohann, & Sung, 2006).

Ngudn dugce lidu ci binh voi & nude ta kha phong phu. Do dé, viéc nghién ctru, xay
dung dugc mot quy trinh chiét xuét rotudin tir ca binh vo6i dat hiéu qua cao, c6 kha ning tng
dung trong cong nghiép dé tdn dung nguon dugce li¢u phong phil trong nudc 1a cong vige rat co
y nghia.

2. Vat liéu va phwong phap nghién ctru

Bai bao nay trinh bay két qua nghién ctru quy trinh chiét xuat va tinh ché rotudin trich
tir ct binh voi (Stephania rotunda Lour.) trong tai tinh Hoa Binh bang dung méi acid H,SO4
1%. CAu tric cua rotudin duoc xac dinh bang khéi pho (MS) va phd cong huong tir hat nhan
(NMR).

Nguyén li¢u

Cu binh véi (Stephania rotunda Lour.) tuoi dugc thu hai tai dia ban xa St Ngoi, thanh
phd Hoa Binh, tinh Hoa Binh vao thang 10 nam 2017. Mau dugc giam dinh tén khoa hoc dya
vao dic diém hinh thai mé ta trong céc tai li¢u vé thue vat va duge dién (BoyY té, 2009; B. H.
Do, 2004; L. T. Do, 2004). Sau khi thu hai, nguyén liéu dugc rira sach dé loai bo bui dét, cit bo
phan hu; dé rdo nudc va cat thanh 1at mong dem sy kho, xay nho rdi bao quan & nhiét d6 phong
trong tdi nilon kin.

Phwong phap nghién ctru

Rotudin tho dugc chiét bang dung dich H2SO4 3% nhu mb ta trong tai lidu (Le et al.,
2014), c6 bd sung cho phu hop véi thuc té (Hinh 1).

Phuong phép sic ky voi chat hap phu 14 silica gel dugc sir dung dé ¢ 1ap rotudin tinh
khiét.
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Quy trinh chiét xudt chung rotudin va cdc alkaloid

[ Cubinh véi tuoi |
] Rura sach, cat lat, say kho, xay nho
| Bot cu binh voi |
Ngam trong dung dich H>SO4
v&i thé tich va nong do phu hop

| Dich chiét | [ Loai bo ba cu binh voi |
-Tua bang dung dich Na>COs

bao hoa tai pH=9

-Loc

5
| Can alkaloid toan phan |

Say kho, chiét véi Ethanol 96°

| Dich chiét tho | | Ba alkaloid toan phan |

| Dung moi thu hoéi | | Dich ¢6 dac |
- S LLoc than hoat tinh, két tinh
Két tinh

nhiéu lan Tinh thé

| Rotudin va alkaloid khac |

Hinh 1. So d6 tom tat quy trinh chung chiét xuét rotudin va céc alkaloid khac
Thuc nghiém
Buée 1: Chudn bi nguyén liéu va chiét alkaloid toan phan

Cu binh véi dugc rira sach, dé rio nudc, cit thanh lat mong roéi dem say & 60°C cho dén
khi kho clig, sau d6 xay thanh bot. Can chinh xac 50g bot cit binh voi da sdy kho vao ngam
trong dung dich H2SO4 vdi thé tich va ndng do phi hop (Khdo sdt cdc yéu to dnh huwong dén
hiéu sudt chiét xudt rotudin thé). Thoi gian ngam chiét mdi 1an 1a 24 gio.

Loc lay dich chiét alkaloid. Chiét thém hai 1an. Gop cac dich chiét da loc v&i nhau rdi
kiém héa bang dung dich Na2COs bio hoa dén pH=9 (thay cho viéc ding NaOH 10% ciia Le
va cong su (2014)). Loc l1ay tua alkaloid toan phan va dem say kho & nhiét do 60°C.

BuGe 2: Tinh ché rotudin va cdc alkaloid khdc

Tua (can) alkaloid toan phan thu duoc dem nghién thanh bot min, chiét voi ethanol 96°
bang phuong phap dun khuay tir ¢ nhiét do 80°C trong 4 gio r6i loc. Gop cac dich chiét va thu
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hoi dung moi, thu dugc hon hop dich rotudin thé va cac alkaloid khac. Hon hop dich rotudin
thd dugc tdy mau bang than hoat tinh. Dich loc dugc d€ yén 2 - 3 ngay ¢ nhi¢t do phong deé két
tinh.

Loc ly tinh thé bang phdu Buchner, rira bang ethanol 96° dé loai bo cac tap chét con
lai.

Khio sdt cdc yéu t6 anh huéng dén hiéu sudt chiét xudt rotudin thé
Thi nghiém 1: Khao sat ti 1& thé tich dung dich H2SO4 ngam chiét tbi wu

Can chinh xac 50g bot ct binh voi dé siy kho. Tién hanh ngdm chiét nguyén liéu trong
dung dich H2SO4 (3%) véi ti 16 bot nguyén lidu va thé tich dung dich ting dan 1/4, 1/5, 1/6, 1/7.
O mdi nghiém thirc thyc hién chiét 3 1an dé chiét kiét cac alkaloid. Dich chiét thu duoc & mbi
nghiém thirc tiép tuc duoc dem di tinh ché theo quy trinh chung. San pham dugc can tinh hiéu
suat va kiém tra do tinh khiét bang sic ky ban mong. Ti 18 thé tich dung dich H2SO4 tdi wu s&
duogc st dung cho céc thi nghiém khéo sat tiép theo.

Thi nghiém 2: Khao sat ndng d6 dung dich acid sulfuric ngam chiét téi vu

B4t cu binh voi dugc dem di ngam chiét theo céc néng do khac nhau: 0,5%, 1%, 2% va
3%. Dich chiét sau khi loc duoc kiém hoa v6i dung dich Na,CO3 bio hoa, ri tién hanh thu taa
nhu quy trinh chung.

-

Bot e binh woa

Negam chiét vidri thé: tich dung dich
Hz>503 tO1 uu

Ngam chiét v&ai cac nong do H2SO,
khac nhau

l I I |
0.5% 1%% 2%% 3%

I I | |

Tua alkaloid toan phan

Rotudin va cac alkaloid khac
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Bueée 3: Cé Idp thanh phan rotudin bang phirong phdp sdc ky cét
Pha dong: hé dung moi gidi ly 14 chloroform: ethanol (99:1 dén 10:90).
Pha tinh: silica gel ¢& hat 0,063 - 0,200mm (Merck).

Khéi lwong miu 1 g. thé tich mdi phan doan 10ml. Pha dong 1a hé dung moéi chloroform:
ethanol (ti 1& 99:1 t6i 0:100). Vén tdc giai ly 1ml/2 phut. Cac phan doan giéng nhau trén TLC
duoc gop lai. Phan doan II dung h¢ chloroform:ethanol (70:30) chi c6 mét vét trén TLC, duoc
dat tén la ROL.

Bude 4: Nhan danh va xdc dinh cau tric hop chdt thu dwoc
- Phuong phap HPLC-MS: dugc thuc hién trén mdy Thermo Scientific MSQ Plus tai
Trung tdm nghién ctru tng dung, Vién Han 1am khoa hoc & cdng nghé Viét Nam,;

- Phuong phap phd cong hudng tir hat nhan NMR: két qua phén tich dugc do trén may
Bruker Avance III 500MHz tai Vién Hoa hoc thugc Vién Han 1am khoa hoc & cong nghé Viét
Nam.

3. Két qua va thao ludn

Két qua khdo sdt ti 1¢ thé tich dung dich H2SOu ngém chiét toi wu
025 023

0.16 s
T VI .

4 ) L5 i _ 1'a i)
Til2 bot cu binh vor van dung dich H. SO,

Hinh 2. D5 thi biéu dién hiéu sut chiét rotudin tho theo céc ti 16 ngdm chiét khac nhau

Qua qua trinh khao sat cho thay ti 1€ 1/6 gitra bot binh voi va thé’ tich dung dich H2SO4
phu hgp dé€ chiét tho rotudin do dat hi¢u suat cao (0,23%). Trong dich két tinh khong thay xuat
hién nhya dau. Bén canh do, thoi gian tao thanh tinh thé khi ngam chiét theo ti 1€ 1/6 nhanh hon
so voi cac ti 1€ khac.

Két qua khdo sdt néng dé dung dich H,SO4 ngam chiét téi wu

Thuc hién chiét rotudin tho trong dung dich acid sulfuric V(')'i’CE'lC qéng d0 khac nhau
theo ti 1¢ 1/6 cua thi nghiém trudc. Qua qua trinh khao sat, hiéu suat chiét trong dung dich
H>S04 1% la cao nhat (0,35%).
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Hinh 3. D4 thi biéu dién hiéu suét chiét rotudin tho theo cac ndng d6 H2SO4 khéc nhau

Két qua: bot binh voi ngam chiét trong dung dich HoSO4 1% véi ti 18 thé tich 1/6 14 toi
wu nhét. Két qua nay c6 su khac biét so véi Le va cong su (2014) cho théy néng do H2S04 toi
wu 13 3-4% c6 thé do tac gia thyuc hién trén mau ct binh vdi twoi nén can né)ng do 1én maéi chiét
duoc.

Két qua dinh tinh rotudin va cdc alkaloid khdc

Tinh thé thu duoc sau khi thuc hién cac khao sat ngam chiét s& duoc danh gia dg tinh
khiét so bo bang cac phuong phap sic ky ban mong, do diém nong chay va HPLC-MS.

Két qua sdc ky bdn mong (Hinh 6) cho thay c6 mot vét dam cao turong duong chat chuan
rotudin v&i Rf = 0,48, cho thay day co thé 1a rotudin.

Két qua do diém néng chiy

Két qua do diém néng chay cho thdy nhiét d6 nong chay cua chat chiét (141°C) gan voi
nhiét d6 nong chay cua rotudin chuan (142°C) va tai liéu tham khao (Blanchfield, Sands,
Kennard, Byriel, & Kitching, 2003).

Két qua sic ky long hi¢u ning cao ghép dau do khoi pho (HPLC-MS)

Lay mau da khao sat ti 1& thé tich va nong d6 dung dich H2SO4 ti wu cho qué trinh
ngam chiét di kiém tra do tinh khiét bang phuong phap HPLC-MS.

Tai thoi gian luu 7,689 phut xuat hién mot mii cao nhat c6 do tinh khiét 1a 98,875%.
Ngoai ra, tai thoi gian luu 5,281 phut va 6,405 phut xuat hién hai mili nho c6 ham luong lan
luot 1a 0,876% va 0,249%.
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1 5.281 0.180 1.741 0.750 18.551 0.876
2 6.405 0.152 0.580 0.723 5.281 0.249
3 7.689 0.482 61.972 0.236 2.0%4e3 98.875

Hinh 4. Két qua sic ki 1ong hiéu nang cao (HPLC)

Sau khi chay khdi phd (MS) chét ¢6 thoi gian luu 7,689 phut, két qua cho thdy c6 mot
mdii ion phan tir 1a 355,3m/z twong duong vadi cong thirc phan tir cta rotudin Co1Has04N.

Nhu vay, v6i cac két qua tir do diém néng chay, sic ki ban mong, LC-MS c¢6 thé budc
dau nhan dinh rang san pham thu dugc sau qua trinh chiét 1a rotudin.

Dinh danh hop chit ROI cé lgp dwoc

Pho6 *C-NMR va 'H-NMR ctia hop chit RO1 trong dung mdi CDCls cho s6 li¢u trong
bang.

Pho *H-NMR chi ra su ¢6 mit ciia 4 nhém methyl singlet & 3,88; 3,85; 3,86 va 3,84ppm
1a 4 nhém -OCHs gin ¢ Ca, Ca, Co, C10. Tong sd nguyén tir hidro trén phd *H-NMR 1a 25. Phé
'H-NMR ciing cho thay 2 miii singlet ctia 2 proton gin & C1 va Cs lan luot 1a 6,74ppm (1H, s)
va 6,62ppm (1H, s).

OCHs

Hinh 5. Cu tric hoa hoc cua chat RO1 - rotudin
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Proton & Cu1 (6,77ppm) ché ddi voi proton & Ci2 (6,86ppm) voi hang sé ghép 2J 14 8,5Hz,
do 2 proton nay & vi tri ortho v4i nhau trén vong benzen.

Bang 1
S liéu phd *C-NMR va *H-NMR (500MHz, CDClIs) caa RO1
Vitri C oc (ppm) oH (ppm) [J (H2)]
1 108,7 6,74 (s; 1H)
2 147,4
3 147,5
4 1114 6,62 (s; 1H)
4a 126,8
5 29,1 2,61 (m; 2H)
6 51,5 3,11 (m; 2H)
7
8 54,0 3,52 (m; 2H)
8a 127,8
9 145,1
10 150,3
11 111,0 6,77 (d; J =8,5Hz; 1H)
12 123,8 6,86 (d; J =8,5Hz; 1H)
12a 128,6
2,80 (m; 1H)
13 36,4 4,22 (d: 1H)
14 59,3 3,55 (m; 1H)
14a 129,8
2- OCH3 55,86 3,88 (s; 3H)
3- OCH3 56,1 3,85 (s; 3H)
9- OCH3 60,2 3,86 (s; 3H)
10- OCH3 55,89 3,84 (s; 3H)

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu
~ Duavao két qua trén pho *C-NMR cho thiy hgp chat RO1 thu nhan dugc ¢6 21 carbon.
Pho 13C-I\’IMR cho cac mili ¢ cac gia tri 55,86; 56,1; 60,2 va 55,89ppm la cac carbon ciia nhom
-OCH3 gan ¢ Cz, C3, Cg va Cyo.
Ngoai ra pho **C-NMR c¢6 cac miii ciia nhom methylene & 29,1; 51,5; 54,0 va 36,4ppm
cta cac carbon Cs, Cg, Cg, Cis.

Tir phén tich cac sb liéu phd cua hop chat RO1 néu trén, két hop so sanh véi cong bd
cua Blanchfield va cong su (2003), hop chat RO1 duoc xéc dinh la rotudin (Hinh 5).

K#ét qua sic ky ban méng ciia hop chét rotudin thu nhin dwoce va mét s6 miu thude
trén thi truong
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Hinh 6. Két qua sic ky ban mong giira rotudin va mot sb loai thude

Ghi cht: C- rotudin chuan, S- thuc Stilux 60 mg, R- thuéc Rotunda 30 mg, M-thudc Mimosa, RO1 - rotudin thu
duoc
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4. Két luan

Bot binh voi ngdm chiét trong dung dich H2SO4 1% vdi ti 16 rén long 1/6 cho hiéu suét
chiét alkaloid dat 0,35%. Tir hon hop alkaloid tho da co 1ap duoc rotudin dat do tinh khiét 98%,
cau tric hoa hoc dugce khang dinh dua trén cac két qua phd NMR va MS.
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