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NGHIEN CUU PHUONG PHAP CHIET VA XAC PINH HAM LUQNG BRUCIN
VA STRYCHNIN TU HAT MA TIEN CHE BANG HPLC

STUDY ON EXTRACTION METHOD AND DETERMINATION OF BRUCINE AND
STRYCHNINE FROM STRYCHNOS NUX-VOMICA BY HPLC
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Toém tét - Ma tién Strychnos nux-vomica dwoc biét 1a nguén chinh
clia cac alkaloid c6 déc tinh cao nhuw strychnin (C21H22N2O5) va brucin
(CasHasN20,), str dung trong y hoc. Nghién ctru chiét tach, danh gia
ham lwong cda brucin va strychnin, hai alkaloid quan trong trong Ma
tién ché 1a co s& cho viéc st dung hiéu qua vi thubc nay. Bai bao
nay trinh bay két qua nghién ctu phuwong phap chiét brucin va
strychnin bang 3 phwong phap khac nhau. Banh gia dinh tinh brucin
va strychnin trong 3 dich chiét bang séc ky I&p mdng, hé dung mdi
CH.Cl;:MeOH = 5:0,6, phat hién cac chat bang cach soi dén t
ngoai, phun véi thudc thtr Dragendoft, thudc thr vanilin/HzSO4. Ham
lwgng brucin va strychnin dwoc phan tich bing phuong phap lap
dwéng chudn véi thiét bi sac ky 16ng hiéu nang cao (HPLC).

T khéa - Strychnos nux-vomica; brucin; strychnin; alkaloid; sac
ky Idng hiéu nang cao.

1. bit van dé

Ma tién Strychnos nux-vomica dugc biét 1a ngudn chinh
cua cac alkaloid c6 ddc tinh cao nhu strychnin (C21H22N»0O»)
va brucin (C23H26N204), st dung trong y hoc. Hat ctia nd
chtra khoang 1,5% strychnin, con hoa kho chira khoang
1,023% [1, 2]. Trong hat Ma tién c6 15% manan, 85%
galactan, 4-5% chét béo, mot heterosid goi la loganosid hay
loganin (1,5%). Hat Ma tién chira khoang tir 2,6-3%
alkaloid tong, trong do strychnin (1,25-1,5%) va brucin
(1,7%) 12 hai alkaloid chinh. Ngoai ra, cdc alkaloid phu gdm
c¢6 vomicin, igasurine [3], a-colubrine, [-colubrine,
N-oxystrychnin, 3-methoxyicajine, isostrychnine,
protostrychnine, pseudostrychnine, novacine [4]. Bén canh
alkaloid, cac hop chit khac nhu loganin, chlorogenic acid
cling duoc tim thiy trong hat M3 tién. Hat M3 tién khong
dugc sir dung lam thude udng trong y hoc do ham lugng
strychnin cao. Do vdy hat Ma tién phai dugc ché bién dé
loai b6t thanh phan alkaloid strychnin tao ra Ma tién ché
giam bot doc tinh va co tac dung diéu tri bénh. Co nhiéu
céch dé tao M3 tién ché vi du nhu: hat qua cdy Ma tién duoc
ngam vao nudc vo gao khoang 36 gio, den khi mem cao virt
b6 v6 ngoai va mam, sau d6 thai mong, sy kho tim dau me
mot dém, sao dén mau vang dam rdi cho vao lo day kin [5].
Thudc Phong té thap Ba Giang 1a mdt bai thudc chira bénh
viém khép dang thap dugc luu truyén rong rai va lau doi
trong nguoi dan Thanh Hoéa cling nhu nguoi dan cé nudc.
Ma tién ché 1a mot vi thudc quan trong ¢6 tinh quyét dinh
trong bai thudc nay. Cho dén nay bai thudc dugc bao ché
dudi dang vién hoan, tirc 1a cac duoc liéu ké ca Ma tién ché
duogc xay thanh bot nho, phdi tron vai ta duge dé tao ra vién
hoan. Nhim hién dai hoa bai thudc gia truyén nay, viéc
chuyén dang bao ché thanh vién nang ctng d& sir dung, dé
bao quan va tiéu chudn hoa, tir cac cao chiét dugc liéu 14 rat
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can thiét, co ¥ nghia khoa hoc va thyc tién. Trong d6 nghién
ctru phuong phap chiét, danh gia ham lwong cta brucin va
strychnin trong Ma tién ché 1a mot nhiém vu quan trong.
Bai b4o nay cong bd két qua nghién ciru 3 phwong phép
chiét M3 tién ché; dénh gia dinh tinh brucin va strychnin
bang phuong phap sic ky ban mong (TLC), dinh lwong
chung bang sic ky 16ng hiéu niang cao (HPLC).

2. Thuc nghiém
2.1. Nguyén liéu, héa chit, thiét bi

- Bot Ma tlen che do Doanh nghiép tw nhan San Xuét
Thubc y hoc ¢b truyén Ba Giang cung cap.

- Ethanol thyc Vpham, puoc cit, HCI, H,SOs, NH4OH,
Na,SO4 tinh khiét, thudc thtr Dragendoft, thudc tha
Vanilin/H>SOs4.

- H¢ théng thiét bi HPLC Alliance series 2695, detector
PDA 2996 cua hang Waters-My.

- Can phan tich Adam AAA 160L.

2.2. Chiét mdu hat Ma tién ché

Viéc chiét mau duoc thuc hién theo 3 phwong phap
khac nhau [6, 7].

a. Chiét v6i Ethanol 96°:

- Nude (1): Ngam chiét 2 kg bot Ma tién ché vai 10 1t
ethanol 96° trong 3 tiéng ¢ nhiét do phong, loc thu dugc 6
lit dich chiét.

- Nude (2): Tiép tuc ngdm ba Ma tién ché vai 6 lit
ethanol 96° trong 3 ti€ng ¢ nhiét d phong, loc thu dugc 4
lit dich chiét.

- Nuéc (3): Ba Ma tién ché duoc tiép tuc ngam chiét
vdi 6 lit ethanol 96° trong 3 tiéng ¢ nhiét d6 phong, loc thu
duoc 4 it dich chiét.


https://vi.wikipedia.org/w/index.php?title=Strychnin&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Brucin&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Strychnin&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Brucin&action=edit&redlink=1
https://vi.wikipedia.org/w/index.php?title=Strychnin&action=edit&redlink=1
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Gop dich chiét ciia céc lan chiét (1) + (2) + (3) quay cét
dudi ap suat giam dé thu can chiét, ky hiéu MTE.

b. Chiét véi ethanol 70°: Bang cach tuong tu nhu trén,
ngdm chict 2 kg bot Ma tién ché 3 lan voi ethanol 70°
(10; 6 va 6 lit), mdi lan 3 tiéng ¢ nhiét d6 phong. Gop dich
chiét ciia 3 1an chiét, loc, quay cat dudi ap suat giam dé thu
can chiét, ky hi¢u MTEN.

c. Tach alkaloid tong: Ngam chiét 2 kg bot Ma tiép ché
voi 13 1it dpng dich HQI 0,5M, loc thu dicl} chiét. Chiét voi
n-hexan d€ loai cac chat kém phan cyc, kiém hoa pha nu6e
thu dugc bang dung dich NH4OH 25% dén pH = 12, chiét
5 lan voi CHxCl (mbi 1an 2 lit). Gop dich chiét CH2Cl,
lam khan bang Na;SO4 va cit loai dung méi dudi ap suét
giam thu cin chiét, ky hiéu MTH.

2.3. Ddnh gia dinh tinh va dinh lugng alkaloid strychnin
va brucin

a. Panh gia dinh tinh bang phuong phap TLC

Céc can Vchiét MTE, MTEN va MTH duoc danh gia dinh
tinh bang sdc ky 16p mong, h¢ dung moi CH2CL:MeOH =
5:0,6, phat hién cdc chat bang cach soi dén tir ngoai, phun v6i
thuoc thir Dragendoft, thuoc thir vanilin/H,SO4

b. Pinh luong bing phwong phap HPLC

- Xay dung dwong chudn

Brucin va strychnin chuin (Merck) dugc can chinh xéac
25 mg cho vao binh dinh mirc (25 ml) sau d6 thém MeOH
cho dén vach ta dugc dung dich goc. Pha loang dung dich
goc thanh cac dung dich ‘Cé nong d6 0,01; 0,1; 0,2; 0,3 va
0,5 mg/ml, sau d6 chay lan lugt cac dung dich ¢6 néng do
trén qua hé thong HPLC vdi cft phan tich: Sunfire -C18
RP (4.6 x 250 mm), Spum.

- Théng s6 ciia HPLC

Pha dong: Kénh A: H,O + 0,1% acid formic; Kénh B:
Acetonitrile. Toc d dong 1 ml/phut, chay gradient kénh A
tur 80% ve 0% trong 30 phut. Detector PDA: budc song
264 nm (brucin); 253,4 nm (strychnin).

Cac nél}g do brucin va strychnin chuén,dé dugc do lap
lai 3 1an, két qua thu dugc cé sy 6n dinh rat cao vé ‘gié tri
tich phén (dién tich pic), va théi’ gian luu (RT). Diéu nay
chimg t0 rang cac gia tri thong so cua phuong phap da lya
chon cho hé thong HPLC 1a phu hgp cho viéc phan tich
dinh luong brucin va strychnin.

3. Két qua va thao luin
3.1. Higu suit chiét méu bang ba phwong phdp

Bdng 1. Hiéu sudt chiét mdu

STT|  Phuong phép B‘C’Lﬁg)en Cé‘zg‘:)hiét ?}f:t i},}j‘)t
1 | Chiét vdi ethanol 96° 2 306,25 | 1531
2 | Chiét véi ethanol 70° 2 374,06 | 18,70
3 | Chiét alkaloid tong 2 216,92 | 10,85

Céc thi nghiém dwoc l3p lai 3 1an, két qua trung binh
duoc trinh bay trén Bang 1. Két qua trén Bang 1 cho thiy
phuong phap chiét bot M3 tién ché véi ethanol 70° cho
lugng cén chiét véi hiéu suét cao nhat.

3.2. Két qud dinh gia dinh tinh strychnin va brucin

Hinh anh céc vét sic ky ctia 3 can chiét (MTE, MTEN,
MTH) so sanh véi strychnin (St) va brucin (Br) trén ban
mong hién voi cac phuong phéap khac nhau, dugc trinh bay
trén Hinh 1, 2 va 3.

Hinh 1. Vét sdc ky hién duoi den tir ngogi
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Hinh 2. Vét sdc ky hién véi thudc thir Vanilin/H2SO4
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MTH MIE N1EN St

Hinh 3. Vét sic ky hién voi thudc thit Dragendoft

Nhin xét: Cac ban moéng trén cho thiy cac cin chiét
MTH, MTE, MTEN déu c6 chira strychnin, brucin va mot
s6 alkaloid khac v&i ham lugng nho. Ngoai cac hop chat
alkaloid, cin chiét MTE c6 chira mot s6 chat kém phén
cuc, trong khi can chiét MTEN chua céac hop chét phéan
cuc. Pay chi 14 cac két qua dinh tinh, phuong phap HPLC
s& cho biét ham lugng 2 alkaloid quan trong nay trong cac
can chiét M3 tién ché.
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3.3. Két qua ddinh gid dinh lwong alkaloid brucin va Bing 3. Két qud phan tich HPLC cho chat strychnin
strychnin , pp | Nongdo | Digntich | Dign tich RT
3.3.1. Xay dung dwong chuan cho brucin va strychnin (mg/ml) pic pic LT (phiit)
Két qua phan tich HPLC cho ddy chuén ciia brucin va 1 0,01 79773 18247 5.4
strychnin dugc trinh bay trén Bang 2 va Bang 3, tir két qua 2 0,1 1165872 1159089 54
nay s€ tien hanh xay dung duong chuan. 3 0,2 2393406 2426690 5.4
Bing 2. Két qud phan tich HPLC cho chat brucin 4 0,3 3579914 3694292 5,4
TT Nong d Dién- tich Di@n tich R’[" 5 0,5 6308848 6229495 5.4
(mg/ml) Bl Pic LT (phit) Tir két qua Bang 2 va 3, dua vao phuong phap binh
1 0,01 147933 38785 6.4 phuong téi thiéu (phwong phap hdi quy tuyén tinh cdp mot)
2 0.1 1804838 1800297 6.4 dé xac dinh cac tham s6 cua phuong trinh hdi quy
3 0,2 3663515 3757532 6.4 (y = ax + b). Két qua phan tich phuong sai cho cac chat
4 0,3 5579296 5714768 6,4 brucin va strychnin dugc trinh bay trén Bang 4 va Bang 5.
5 0,5 9745037 9629239 6,4
Bdng 4. Bang phan tich phuong sai cho brucin
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,9995
R Square 0,9990
Adjusted R Square 0,9987
Standard Error 132331,7
Observations 5
ANOVA
df SS MS F Significance F
Regression 1 | 5,50405E+13 | 5,50405E+13 | 3143,075467 1,25009E-05
Residual 3 | 52535025563 | 17511675188
Total 4 | 5,50931E+13
Coefficients | Standard Error t Stat P-value Lower 95% | Upper 95% | Lower 99,0% | Upper 99,0%
Intercept -156939 97514 -2 0,205905 -467273 153395 -726512 412634
Nong do Bru (mg/ml) 19572355 349113 56 0.,000013 18461323 | 20683388 17533220 21611491
Bdng 5. Bang phan tich phuong sai cho strychnin
SUMMARY OUTPUT
Regression Statistics
Multiple R 0,99947
R Square 0,99895
Adjusted R Square 0,99860
Standard Error 90034,2
Observations 5
ANOVA
df SS MS F Significance F
Regression 1 2,30867E+13 | 2,30867E+13 2848,0458 1,45E-05
Residual 3 24318461215 | 8106153738
Total 4 2,3111E+13
Coefficients | Standard Error t Stat P-value Lower 95% | Upper 95% | Lower 99,0% | Upper 99,0%
Intercept -108513 66346 -1,6356 0,200447 -319654 102628,6 -496031 279006
Nongdo Stry (mg/ml) | 12676015 237525 53,3671 1,449E-05 11920105 13431926 11288653 14063377

Két qua phan tich phuong sai cho brucin cho thiy hé s6
tuong quan R = 0,9995.
Phuong trinh hdi quy tuyén tinh déi voi brucin duge
xac dinh la: Y = 19572355. x; — 156939.
D6 thi dudng chuén brucin dugc trinh bay trén Hinh 4.

) Két qua phén tich phwong sai cho strychnin cho thay hé
s0 twong quan R = 0,99947.
Phuong trinh hdi quy tuyén tinh d6i v6i strychnin dugc
xac dinh la: Y = 12676015. x; — 108513.
DG thi dudng chuén strychnin duogc trinh bay trén Hinh 5.
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3.3.2. Két qud phan tich ham lwong brucin va strychnin

Tur cac sb lidu thu duge & Béng 2 va 3, dya vao cac
phuong trinh hoi quy thu dugc tir phuong phép 1ap dudng
chuan, da xac dinh duoc ham lugng brucin va strychnin
trong bot Ma tién ché voi 3 phuong phap chiét khac nhau
néu trén, két qua dugc trinh bay & Bang 6.

Bdng 6. Ham luong brucin va strychnin

TE] pienanit e )
1 |MTE (Chiét v&i ethanol 96°)| 0,63 0,94
2 | MTEN (Chiét véi ethanol 70°)| 0,85 1,20
3 |MTH (Chiét alkaloid tdng) 0,79 1,07

Nhu véy, voi sy on dinh cua viéc lap lai cac lan do cong
thém sy twong quan chat ché giira nong do brucin,
strychnin va dién tich pic thu dugc trén phd HPLC, phuong
phap nay téi uu cho viéc phén tich dinh lugng brucin va
strychcin trong cac mau nghién ctru. Cac mau phan tich

cling dugc thuc hién véi cung diéu ki¢én nhu mau chuan.

4. Két luan

Ham lugng hai alkaloid brucin va strychnin thu dugc tur
quy trinh chiét 3 14 cao nhat, nhung hi¢u suat chiét cia quy
trinh thtr 2 cao hon quy trinh 3. Do vay, luong hai alkaloid
thu dwoc tir hai quy trinh chiét 2 va 3 gan tuong duong.

Céc két qua nay cho thiy dé chiét xuit cac hoat chét tir
bot Ma tién ché 1am nguyén liéu san xuét thubc Phong té
thdp Ba Gidng dang vién nang ctng thi diéu kién chiét xuat
phit hop nhit 1a nhiét 6 phong, dung méi ethanol 70°.

Ham lugng brucin trong 3 dich chiét MTE, MTEN va
MTH tuong tng 12 0,63%; 0,85% va 0,79%. Ham lugng
strychnin trong 3 dich chiét MTE, MTEN va MTH tuong
ung 13 0,94%; 1,20% va 1,07%.

Loi cdm on: Nghién ciru nay dugc tai trg bdi Dy an
“Hoan thién quy trinh cong nghé san xuit cao kho ban
thanh phim va thu6c Phong té thip Ba Giing”, mi sb
CNHD. DASXTN 024 thudc Chuong trinh nghién ctru
khoa hoc cong nghé trong diém qudc gia phat trién cong
nghiép Hoa duoc dén nam 2020 do Doanh nghiép tw nhan
San xuét thudc Y hoc ¢d truyén lam chu tri, phdi hop véi
Vién Hoa hoc thuc hién.
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