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(57) Sang ché dé cap dén cac hop chat gymsylosit c6 cong thirc A-E:

w@%’

va phuong phéap phén lap cac hop chat nay tir loai day thia canh Gymnema sylvestre thu hai
& Hai Loc, Hai Hau, Nam Dinh. Cac hop chat gymsylosit c6 tac dung e ché enzym a-
glucosidaza va a-amylaza. Cac hop chit gymsylosit va phuong phap phan 1ap cac hop chat
nay theo sang ché rat hitu ich trong viéc lam co s¢ khoa hoc cho cac nghién ctru img dung
nham tao ra cc san phém co tac dung diéu tri/hd tro diéu tri bénh tiéu duodng.
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Linh vire k§ thuit dwoc dé cip

Sang ché thudc linh vuc tim kiém céc hop chit c6 ngudn gbe tir thién nhién cé
hoat tinh sinh hoc trc ché enzym o-amylaza va a-glucosidaza nhim nghién ciru tng dung
chita bénh tiéu duong. Cu thé, séng ché d& cap dén cac hop chat gymsylosit A-E c6 cu
truc héa hoc mdi va phuong phép chiét céc hop chét nay tir day thia canh (Gymnema

sylvestre (Retz) R. Br. ex. Schult) & Viét Nam.

Tinh trang ky thuit ciia sing ché

Xu hudéng str dung nguén dugc li€u tu nhién néi chung, dic biét 1a cac hop chét thién
nhién c¢6 ngudn gbe tir thyc vt dé chira tri mot sé bénh nhiét d6i va nhitng bénh hiém
ngheo da va dang 1a mdi quan tdm khéng chi ctia nganh dugc & nudc ta ma con clia cic
nuée trong khu vue ciing nhu cdc nude trén thé gidi. Nhidu cdy thube ban dia da duoc
phat hién c6 tadc dung lam ha duong huyét, c6 thé st dung trong diéu tri bénh tidu duong.
Pay 1a mot loi thé vi kha ning cung cip nguyén liéu dé diéu tri cling nhu it tic dung phu.
Theo théng ké, c6 khoang 800 loai duoc cho 1 c¢6 kha nang didu tri bénh tiéu duong
(xem, tai liéu Journal of Ethnopharmacology (1998), 71, 1738-1741). Tiéu biéu trong s6
dé 1a cac loai: day thia canh (G. sylvestre), mudp déng (Momordica charantia), cai be
xanh (Brassica juncea), bd cong anh (Elephantopus scaber), cb toc tién (Liriope
spicata), thdu dau (Ricinus communis), khoai sdm (Smallanthus sonchifolius), trach lan
(Vernonia anthelmintica), ...

Céc loai thude chi Gymnema (ho Tric dao Apocynaceae) nhan dugc rat nhidu quan
tam cua cac nha khoa hoc trén thé gigi. Theo danh lyc cac loai thyc vat Viét Nam (xem,
Danh muc cac loai thuc vat Viét Nam, (2005), 3, 64-65) chi Gymnema tai Viét Nam hién
c6 8 loai la G. albiflorum Cost, G. alternifolium (Lour.) Merr., G. foetidum Tsiang, G.
griffithii Craib, G. inodorum (Lour.) Decne, G. latifolium Wall ex Wight, G. reticulatum
(Moon) Alston va G. sylvestre (Retz) R. Br. Ex Schult.

O An Do, loai day thia canh (Gymnema sylvestre) duge st dung rong rdi nhu 1a mot

loai thdo dugce chuyén tri bénh tiéu duodng trén 2000 ndm. Bén canh do, G. sylvestre co
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tinh khang khuin va bao vé t& bao gan. Tuy nhién & Viét Nam chi méi c¢6 mdt vai nghién
ctru vé thanh phan hoéa hoc va dugc hoc vé lodi Gymnema sylvestre.

Trong khudn khd dé tai “Nghién ctru thanh phin héa hoc va tic dung ha duong
huyét in vitro ctia 3 loai thudc chi Gymnema (G. sylvestre, G. inodorum va G. latifolium)
& Viét Nam”, tap thé tic gia sang ché da di sau nghién ctru thanh phan hoa hoc cua cdy
day thia canh Gymnema sylvestre va da phan 14p dugc céc hop chét ¢6 cu tric héa hoc
méi  1a  12p-tigloyloxy-34,86,145,17/5,20S-pregn-6-ene ~ 3-O-f-D-thevetopyranosyl-
(1—4)-p-D-oleandropyranosyl-(1—4)-5-D-cymaropyranoside  (gymsylosit A); 125-
tigloyloxy-3/,84,145,17/,20S-pregn-6-ene 3-0-6-deoxy-3-0-methyl-S-D-allopyranosyl-
(1—>4)-p-D-oleandropyranosyl-(1—4)-4-D-cymaropyranoside  (gymsylosit B); 125-
tigloyloxy-3/4,84,14/3,17/3,20S-pregn-6-ene 3-0-f-D-thevetopyranosyl-(1—4)-4-D-
oleandropyranosyl-(1—4)--D-cymaropyranosyl-(1—4)-4-D-cymaropyranoside
(gymsylosit C);  12p-tigloyloxy-3/,85,145,175,205-pregn-6-ene ~ 3-O-6-deoxy-3-O-
methyl-f-D-allopyranosyl-(1—4)-f-D-oleandropyranosyl-(1—4)-f-D-cymaropyranosyl-
(1—>4)-p-D-cymaropyranoside (gymsylosit D); 12/-tigloyloxy-34,84,14/5,175,20S-pregn-
6-ene 3-0-p-D-glucopyranosyl-(1—4)-4-D-thevetopyranosyl-(1—4)-5-D-
oleandropyranosyl-(1—>4)-f-D-cymaropyranoside (gymsylosit E).. Nhém hop chét nay
thudc 16p chat steroit c6 dang khung pregnan. Pay 1 mot phat hién hoan toan méi, cac
hop chat gymsylosit A-E chua duoc phat hién tir trude dén nay trén thé gioi. TAt ca cac
hop chit nay da dugc danh gia tac dung trc ché enzym a-glucosidaza va a-amylaza. Cac
hop chét gymsylosit B, C, D rc ché a-amylaza v&i céc gié tri ICso nim trong khoang tir
113,0 dén 176,2 pM. Bén canh d6, phuong phép phan 1p cac hop chét gymsylosit tir ddy
thia canh Gymnema sylvestre theo sang ché 13 d& thuc hién va cho do tinh khiét cao, c6
thé phét trién thyc hién dé tao san phém c6 tinh Uing dung trong diéu tri/hd trg didu tri

bénh tiéu duong.

Ban chit k§ thuit ciia sang ché
Muc dich coa sang ché 13 d& xudt cac hop chit gymsylosit phéan 18p tir loai day

thia canh Gymnema sylvestre, c6 cong thic la-le sau:
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Cu thé hon, sang ché d& cap dén céc hop chit gymsylosit bao gdm gymsylosit A;
gymsylosit B; gymsylosit C; gymsylosit D; gymsylosit E. C4c hop chit gymsylosit theo
sang ché thé hién tac dung trc ché enzym o-amylaza va enzym o-glucosidaza c6 thé st
dung dé phat trién cac san phém diéu tri/hd tro diéu tri bénh dai thio dudng.

" Muc dich khéc cia sang ché 13 d& xuét phuong phap phan 14p cic hop chét
gymsylosit c6 cong thirc Ta-Ie tir loai diy thia canh Gymmnema sylvestre. Cu thé hon, séng
ché d& xudt phuong phap phan 1ap céc hop chit gymsylosit trén ddy bao gdm céc budc:

(i) mau cdy day thia canh Gymnema sylvestre dugc thai nhd, phoi kho rdi nghién
thanh bot, sau do bdt nay dugc ngdm chiét 3 14n v6i ruou metylic & nhiét d6 50°C, mdi
1an tdi thiéu 60 phut;

(ii) gdp céac dich chiét trong ruou metylic thu dugc & budo (1) lai, loc qua giéy loc
va cit dé loai bo dung mdi dudi &p suét giam dé thu duoc dich ¢b trong ruou metylic, ki
hi¢u 1a dich c6 GS;

(iii) hoa tan dich c6 GS véi nu6e cit rdi chiét phan bb 1dn luot biang dung moi n-
hexan, roi dén cloroform va sau cung la etyl axetat, mdi dung mdi tién hanh chiét 2 1an
voi ty 1€ 1/1 vé thé tich, dich chiét cloroform duoc tién hanh loai bd dung moi dudi 4p
suét giam thu dugc dich c6 cloroform, ky hi¢u l1a dich c6 GS2;

(iv) dich ¢6 GS2 dugc tién hanh phan tach trén cot sic ky 4i luc voi cht hip phuy 1a
silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuit Merck) v&i hén hop
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dung méi rira giai ting din ndng dd axeton trong n-hexan 13 n-hexan/axeton ti 1& 100/1-
0/1) thu dugc bay phan doan ky hiéu I4n lugt tir GS-2A dén GS-2G;

(v) hoa tan phan doan GS-2F vao hdn hgp dung moi cloroform/rirou metylic véi ty
1& 2/1 vé& thé tich va tién hanh phan tach trén sic ky trén cot sic ky 4i lwc v6i chat hip
phu 14 silica gel (loai Kiesegel 60, ¢& hat 230-400 mesh, hang san xuét Merck), ty 1& GS-
2F/silica gel = 1/2 vé khéi luong), hé dung méi rira giai cloform/rirou metylic (11/1, v/v),
thu dugc bbn phan doan ky hiéu 13 GS-2F1 dén GS-2F4;

(vi) hoa tan phan doan GS-2F1 bang luong tbi thiéu rugu metylic rdi tién hanh
phén téch sic ky trén cdt sic ky i lyc voi chit hap phu 1 pha d4o (loai RP-18, c& hat 30
- 50 pm, hang san xuét Fuji silysia Chemical Ltd.), véi hdn hgp dung méi rira giai rugu
metylic/nuéc catti 1& 4/1 vé thé tich, tao ra nam phén doan nhé hon, ki hiéu tr GS-2F1A
dén GS-2F1D, céc hop chét: gymsylosit A va gymsylosit B thu dugc & dang bot vo dinh
hinh tir phan doan GS-2F1B khi str dung hé thdng sic ky léng hiéu ning cao HPLC v&i
cOt I’sphere H-80 (150 x 200 mm), didu kién dung méi axetonitril 40% trong nuée, céc
hop chit: gymsylosit ¢ va gymsylosit D thu duge & dang bot vo dinh hinh tir phan doan
GS-2F1D khi str dung hé théng sic ky 1ong hiéu ning cao HPLC trén cot J’sphere H-80
(150 x 200 mm), diéu kién dung mdi 12 40% axetonitril trong nudc;

(vii) phan doan GS-2G dugc sic ky trén cot pha dao (RP-18, ¢& hat 30 - 50 pm,
Fuji silysia Chemical Ltd.) dé cho bdn phan doan nhé hon, ky hiéu tir GS-2G1 dén GS-
2G4, phan doan GS-2G3 duoc sic ky trén hé théng HPLC, dung mdi axetonitril 42%
trong nuéc cho hop chit gymsylosit E dudi dang bot vo dinh hinh.

M6 ta vin tit cac hinh vé

Hinh 1. So d6 thé hién tac dung trc ché enzym a-glucosidaza cta dich ¢d rugu
metylic (500 pg/ml) va cac hop chét gymsylosit (200 pM) phén 14p tir loai G. sylvestre.

Hinh 2. So d6 thé hién tic dung trc ché enzym a-amylaza cta dich ¢6 ruou
metylic (500 pg/ml) va cc hop chét gymsylosit (200 pM) phén 1ap tir loai G. Sylvestre.
M ta chi tiét sang ché

MaAu day thia canh Gymmnema sylvestre dugc thu tai Hai Hau, Nam Dinh thang 11
nim 2015. Tén khoa hoc dugc gidm dinh boi TS. Nguyén Thé Cuong, Vién Sinh thai va
Tai nguyén Sinh vat. MAu tiéu ban (NCCT-P20) duogc luu gift tai phong Nghién ctru ciu
tric, Vién Hoéa sinh bién. MAu cdy déy thia canh twoi Gymnema sylvestre (40 kg) dugc

thai nho, phoi khé rdi nghién thanh bot, sau d6 bot nay (4,0 kg) duge chiét ngdm bing
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sidéu 4m 3 14n, mdi 1an 60 phit, v6i rugu metylic & nhiét d6 50°C sau d6 tién hanh chiét
xuét, phan 1ap, va x4c dinh cdu tric hoa hoc theo cic phuwong phap mé ta dudi ddy: Sic
ky 16p méng (TLC) dugc thuc hién trén ban mdng tréng sin (loai DC-Alufolien 60 F254
(Merck 1,05715) hoic RP18 F254s (Merck)). Phat hién chét bang deén tir ngoai & hai
budc séng 254nm va 365nm hodc dung thude thir 1a dung dich H2SO4 10% duoc phun
déu 18n ban mong, siy kho rdi ho néng tir tir dén khi hién mau. Sic ky cot dugc tién hanh
v6i chit hap phu 14 silica gel hodc pha déo. Silica gel c6 ¢& hat 14 40-63 pm (230-400
mesh, Merck). Pha dao RP-18 (30 - 50 um, Fuji silysia Chemical Ltd). Phd cong hudng
tir hat nhdn (NMR) dugc do trén may Varian 400 MHz . Phé khéi luong phan giai cao
dugc do trén may Agilent 6530 Accurate-Mass Q-TOF LC/MS

Theo mét khia canh, sang ché dé cap dén cac hop chat gymsylosit A-E:
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Céc hop chét gymsylosit nay 13 cac hop chéit c6 cdu tric héa hoc méi. Cac thong
s6 hoa ly ciia cac hop chét nay nhu sau:

Hop chit gymsylosit A:

+ Cong thtrc phéan ti: C47H76017;

+ Khéi lugng phéan tir: M = 912;

Céc thong sb vat 1y:

+ Ch4t bot v6 dinh hinh mau tréng;
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+ Do quay cuc [a]F - 20,0° (¢ 0,1, MeOH);

+ Phd khéi lwong phén giai cao HRMS-ESI tai m/z 935,4986 [M+Na]*, tinh to4n
Iy thuyét cho cdng thirc [C47H76017Na]*, 935,4975;

Hop chét gymsylosit B:

+ Cong thirc phan tir: C47H76017;

Khéi Iwgng phén tir: M = 912;

Céc théng sb vat Iy:

+ Chét bdt v6 dinh hinh mau tr:fmg;

+ Do quay cuc [a]F +35,0° (c 0,1, MeOH);

+ Phd khéi lugng phén giai cao HRMS-ESI tai m/z 935,4996 [M+Na]*, tinh toan
Iy thuyét cho cong thtrc [C47H76017Na]*, 935,4975 ;

Hop chit gymsylosit C:

+ Cong thirc phén tir: Cs4HgsOn0;

Khéi lugng phén tir: M = 1056;

+ Chét bot v6 dinh hinh mau tréng;

+ Do quay cuc [a]F + 80,0° (¢ 0,1, MeOH);

+ Phd khéi luong phan giai cao HRMS-ESI tai m/z 1079,5761 [M+Na]*, tinh
toan ly thuyét cho cdng thirc [CsaHssO20Na]*, 1079,5769 ;

Hop chét gymsylosit D:

+ Cong thirc phén ti: Cs4HssO20;

+ Khdi lugng phan tir: M = 1056;

Céc thong sb vat ly:

+ Chét bot vo dinh hinh mau tre"mg;

+ Do quay cuc [a]F +58.7°(c 0,1, MeOH);

+ Phé khéi lwvgng phan giai cao HRMS-ESI tai m/z 1079,5778 [M+Na]*, tinh todn
Iy thuyét cho cong thirc [CsaHssO20Na]", 1079,5769;

Hop chit gymsylosit E:

+ Cong thirc phén tr: Cs4HggO20;

Khéi lugng phén tir: M = 1074;
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Céc théng sb vat 1y:
+ Chét bot vo dinh hinh mau tréng;
+ Do quay cuc [a]F +54,0 ° (¢ 0,1, MeOH);

+ Phd khéi lwgng phan giai cao HRMS-ESI tai m/z 1097,5530 [M+Na]*, tinh toan

ly thuyét cho cong thtrc [CsaHgsO20Na]*, 1097,5503.

Theo mét khia canh khac, sang ché dé cap dén phuong phap phan 14p cic hop chét
gymsylosit A-E tir lodi ddy thia canh Gymnema sylvestre gdm céc budc sau:

(i) mau cdy day thia canh Gymnema sylvestre dugc thai nhé, phoi kho rdi nghién
thanh bot, sau d6 bot nay dugc ngdm chiét 3 14n v6i rugu metylic & nhiét d6 50°C, mdi
14n t6i thiéu 60 pht.

(i) gop cac dich chiét trong rugu metylic thu duge & budce (i) lai, loc qua gidy loc
va cit dé loai bd dung moéi dudi ap suét giam dé thu duoc dich ¢d trong rugu metylic, ki
hiéu 1a dich cd GS;

(iii) hoa tan dich cd GS vé6i nude cit rdi chiét phan bd 1an luot bing dung méi n-
hexan, rdi dén cloroform va sau cung 13 etyl axetat, m&i dung méi tién hanh chiét 2 Ian
véi ty 18 1/1 v& thé tich, dich chiét diclometan dugc tién hanh loai bé dung mdi dudi ap
suét giam thu dugc dich cd cloroform, ky hiéu 1a dich c6 GS2;

(iv) dich ¢6 GS2 duogc tién hanh phan tich trén cdt sic ky ai luc v6i chit hip phu 1a
silica gel (loai Kiesegel 60, c¢& hat 230-400 mesh, hang san xuit Merck) véi hdn hop
dung mdi rira giai ting ddn ndng dd axeton trong n-hexan 13 n-hexan/axeton ti 1& 100/1-
0/1) thu dugc bay phan doan ky hiéu 14n luot tir GS-2A dén GS-2G;

(v) hoa tan phan doan GS-2F vao hdn hop dung méi cloroform/ruou metylic véi ty
16 2/1 v& thé tich va tién hanh phén tach trén sc ky trén cot sic ky i luc véi chit hap
phu 1a silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hang san xuit Merck), ty 1& GS-
2F/silica gel = 1/2 vé khdi lugng), hé dung moi rira giai cloform/rugu metylic (11/1, v/v),
thu dugc bdn phan doan ky hiéu 1a GS-2F1 dén GS-2F4;

(vi) hoa tan phan doan GS-2F1 bing luong t6i thiéu rwou metylic rdi tién hanh
phén tach sic ky trén cot sdc ky 4i luc véi chit hap phu 13 pha dao (loai RP-18, ¢& hat 30
- 50 pm, hing san xuit Fuji silysia Chemical Ltd.), véi hdn hop dung mdi rira giai rugu
metylic/nudce cAt ti 16 4/1 vé& thé tich, tao ra nim phéan doan nhé hon, ki hiéu tir GS-2F1A

dén GS-2F1D. Céac hop chét: gymsylosit A va gymsylosit B thu dugc & dang bot vo dinh
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hinh tir phan doan GS-2F1B khi st dung hé théng sic ky 16ng hiéu ning cao HPLC v&i
cot I’sphere H-80 (150 x 200 mm), diéu kién dung méi axetonitril 40% trong nudc. Cac
hop chét gymsylosit C va gymsylosit D thu dugce & dang bot vo dinh hinh tir phan doan
GS-2F1D khi st dung hé théng sic ky 16ng hiéu niang cao HPLC trén cot J’sphere H-80
(150 x 200 mm), diéu kién dung moi 14 40% axetonitril trong nuéc;

(vii) phan doan GS-2G duogc sic ky trén tach trén cot pha dao (RP-18, ¢& hat 30 -
50 pm, Fuji silysia Chemical Ltd.) d& cho bén phan doan nhé hon ky hiéu tir GS-2G1
dén GS-2G4. Phan doan GS-2G3 duoc sic ky trén hé théng HPLC, dung mbi axetonitril
42% trong nudce cho hop chit gymsylosit E duéi dang bot v6 dinh hinh.

Vi du thye hién sang ché
Vi du 1: Phén 14p cac hop chat gymsylosit A-E tir loai ddy thia canh Gymnema sylvestre.

Mau cdy day thia canh kho, nghién thanh bot (4,0 kg) duge ngdm chiét 3 1an vdéi
rugu metylic & nhiét d6 50°C, mdi 14n t6i thiéu 60 phut, rdi loc qua gidy loc va cit dé loai
b6 dung moi dudi ap suft gidm dé thu duoc dich o rugu metylic, ki hi€u 1a dich ¢6 GS
(450,0 g);

Dich ¢6 GS dugc phan bb v6i nuée cit (2 lit) roi chiét 14n lugt bing dung moi n-
hexan, cloroform va etyl axetat, mdi dung mdi tién hanh chiét 2 14n véi ty 1€ 1/1 vé thé
tich, dich chiét cloroform dugc tién hanh loai bo dung méi dudi ap suét giam thu duogc
dich ¢6 cloroform, ky hi¢u 1a dich ¢6 GS2 (60,0 g);

Dich ¢6 GS2 dugc tién hanh phan tach trén cot sic ky &i luc (® 10 cm, chidu dai
¢t nhdi 5 cm) vé6i chit hip phu 12 silica gel (Kiesegel 60, c¢& hat 230-400 mesh, Merck)
v6i hdn hop dung moéi rira gidi ting dan ndng dd axeton trong n-hexan (n-hexan/axeton
100/1-0/1) rdi rira ¢t bing rrou metylic thu duoc bay phan doan ky higu 1an luot tir GS-
2A dén GS-2G;

Hoa tan phan doan GS-2F (4,3 g) vao hdn hop dung mdi diclometan/rurou metylic
v6i ty 18 2/1 v& thé tich va tién hanh phan 14p trén cot sic ky 4i luc (@ 8 cm, L 50 cm)
v6i chét hlp phu 1a silica gel (Kiesegel 60, ¢ hat 230-400 mesh, Merck, ty 1& GS-
2F/silica gel = 1/2 v& khéi lwong), hé dung mai rira giai cloform/rugu metylic 11/1 vé thé
tich, thu duoc bdn phan doan ky hiéu 1a GS-2F1 dén GS-2F4.

Phin doan GS-2F1 (2,8 g) duoc hoa tan béng luong tdi thiéu ruou metylic roi tién

hanh phan tach trén cot sic ky 4i lyc (P 4 cm, L 60 cm) vé6i chit hép phu 13 pha dao (RP-
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18, ¢c& hat 30 - 50 pm, Fuji silysia Chemical Ltd.), hé dung modi rira gidi rugu
metylic/nuée ti 1€ 4/1 vé thé tich, tao ra nam phan doan nho ki hi€u tir GS-2F1A dén
GS-2F1D. Céc hop chit: gymsylosit A (17,0 mg) va gymsylosit B (8,7 mg) thu dugc tir
phin GS-2F1B (200,0 mg) khi sir dung hé thdng sic ky 16ng hiéu ning cao HPLC véi
cdt J’sphere H-80 (150 x 200 mm), dung moi axetonitril 40% trong nuéc. Cac hop chit
gymsylosit C (5,0 mg) va gymsylosit D (5,0 mg) thu dugc tir phén doan GS-2F1D (100
mg) trén c¢Ot J’sphere H-80 (150 x 200 mm), dung moi 40% axetonitril trong nuée.
Phan doan GS-2G (6,8 g) duogc tién hanh phén tach trén cot sic ky &i lyc (@ 5 cm,

L 60 cm) st dung pha d4o pha ddo (RP-18, c& hat 30 - 50 pm, Fuji silysia Chemical Ltd.)
dé cho bén phan doan nhé hon, GS-2G1 dén GS-2G4. Tinh ché phan doan GS-2G3 (100
mg) trén hé théng HPLC, dung méi axetonitril 42% trong nudc cho hop chét gymsylosit
E (14,0 mg).

Hop chét gymsylosit A, tén thuong goi 1a gymsylosit A.

+ Chét bot vo dinh hinh mau tréng;

+ Do quay cuc [a]y -20,0° (¢ 0,1, MeOH);

+ Phd khéi lugng phan giai cao HR-MS-ESI tai m/z 935,4986 [M+Na]", tinh todn
ly thuyét cho cong thirc [Ca7H76017Na]*, 935,4975;

+ Phé cong hudng tir hat nhan duoc dua ra trong Bang 1 dudi day.

Bang 1. S6 liéu phd 'H- NMR va 3C-NMR (8, ppm) ctia hop chit gymsylosit A

C a,bB a,CSH C a,bs a,CSH

¢ ~ (dang pic, J= Hz) ¢ (dang pic, J=Hz)
1 39,8 1,09 (m)/1,80 (m) 5 12,2 1,85 (s)
2 30,2 1,57 (m)/1,84 (m) Cym
3 79,2 3,50 (m) 1 97,2 4,84 (brd, 9,6)
4 39,8 2,20 (m)/2,33 (m) 2 36,6 1,52 (m)/2,05 (m)
5 140,0 - 3 78,5 3,82 (m)
6 120,0 5,32 (brs) 4 83,8 3,24 (m)
7 35,2 2,11 (m) 5 69,9 3,79 (m)
8 74,9 - 6 18,5 1,19 (d, 6,0)
9 44,7 1,49 (m) 3-OMe 58,5 3,42 (s)
10 38,0 - Ole
11 26,0 1,63 (m)/2,00 (m) 1 102,6 4,57 (br d, 9,2)
12 75,1 4,68 (dd, 4,0, 11,6) 2 37,6 1,40 (m)/2,30 (m)
13 57,6 - 3 80,2 3,36 (m)
14 89,3 - 4 84,1 3,18 (m)
15 34,3 1,83 (m)/1,88 (m) 5 72,5 3,36 (m)
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16 | 33,5 1,74 (m) 6 18,9 1,35 (d, 6,0)

17 | 89,1 - 3-OMe | 57.6 3,39 ()

18 | 11,2 1,53 (5) Thv

19 | 185 1,13 (s) ] 104,3 4,41 (br d, 8,0)

20 | 715 3,45 (m) 2 75,6 3,18 (m)

21 | 189 1,05 (d, 6,4) 3 87,7 3,00 (t, 6,8)
12-O-Tig 4 76,6 3,00 (t, 6,8)

1 | 1691 - 5 73,2 3,25 (m)

2 | 1300 - 6 18,1 1,25 (d, 6,0)

3 | 139,5 6,98 (q, 7,2) 3-OMe | 61,0 3,60 (5)

4 | 145 1,80 (d, 7,2)

“Po trong CD30D, ®100 MHz, 400 MHz, cym: B-D-cymaropyranosyl, ole: S-D-
oleandropyranosyl, thv: f-D-thevetopyranosyl

Hop chéit gymsylosit B:

+ Chét bdt vo dinh hinh mau tréng;

+ Do quay cuc [a]? +35,0° (¢ 0,1, MeOH);

+ Phé khéi lugng phan giai cao HR-MS-ESI tai m/z 935,4996 [M+Na], tinh toan

ly thuyét cho cdng thirc [C47H76017Na]*, 935,4975 ;

+ Phd cdng hudng tir hat nhan dugce dua ra trong Bang 2 duéi day.

Bang 2. S6 liéu phd 'H- NMR va *C-NMR (8, ppm) clia hop chit gymsylosit B

a,b Ou a,b “0n
C oc (dang pic, J=Hz) C oc (dang pic, J= Hz)
1 39,8 1,09 (m)/1,79 (m) 5 12,1 1,85 (s)
2 30,2 1,56 (m)/1,84 (m) Cym
3 79,3 3,50 (m) 1 97,2 4,85 (br d, 9,6)
4 39,8 ;gg gg 2 36,7 | 1,53 (m)/2,04 (m)
5 140,0 - 3 78,5 3,83 (m)
6 120,0 5,32 (br s) 4 83,8 3,24 (m)
7 35,2 2,12 (m) 5 70,0 3,79 (m)
8 75,0 - 6 18,5 1,19 (d, 6,0)
9 44,7 1,48 (m) 3-OMe | 58,5 3,42 (s)
10 38,0 - Ole
1,62 (m)
11 26,0 2.00 (m) 1 102,6 4,56 (br d, 6,8)
12 75,2 4,68 (m) 2 37,5 1,39 (m)/2,30 (m)
13 57,6 - 3 80,4 3,36 (m)
14 89,3 - 4 84,0 3,17 (m)
1,82 (m)
15 34,3 1.91 (m) 5 72,6 3,35 (m)
16 33,5 1,75 (m) 6 19,0 1,34 (d, 6,0)
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17 89,2 - 3-OMe | 57,5 | 3,39 (s)
18 11,2 1,53 (s) All
19 18,5 1,14 (s) 1 102,2 4,70 (d, 7,6)
20 71,5 3,44 (m) 2 73,6 3,29 (m)
21 18,9 1,04 (d, 6,4) 3 83,8 3,60 (m)
12-O-Tig 4 75,0 3,16 (m)
1 169,2 - 5 71,2 3,64 (m)
2 130,1 - 6 18,5 1,21 (d, 6,0)
3 139.6 6,98 (q, 7,2) 3-OMe | 62,5 3,58 (s)
4 14,5 1,80 (d, 7,2)

“Po trong CD30D, *100 MHz, °400 MHz, cym: B-D-cymaropyranosyl, ole: S-D-
oleandropyranosyl, all: 6-deoxy-3-O-methyl-4-D-allopyranosyl

Hop chét gymsylosit C:

+ Chét bot v6 dinh hinh mau tring;

+ D06 quay cuc [a]5 +80,0° (¢ 0,1, MeOH);

+ Phb khéi lugng phén giai cao HR-MS-ESI tai m/z 1079,5761 [M+Na]*, tinh
toan 1y thuyét cho cdng thirc [CsaHssO20Nal*, 1079,5769;

+ Phd cOng hudng tir hat nhan duoc dua ra trong Bang 3 dudi day.

Béng 3. S6 lidu phd 'H- NMR va 3C-NMR (8, ppm) ctia hop chit gymsylosit C

C a,bSC a,c&H C a,b8c a,CSH
(dang pic, J = Hz) (dang pic, J=Hz)
1 39,8 1,09 (m)/1,80 (m) 3 78,5 3,82 (m)
2 30,1 1,57 (m)/1,83 (m) 4 83,8 3,23 (m)
3 79,3 3,49 (m) 5 70,1 3,79 (m)
4 39,8 2,19 (m)/2,33 (m) 6 18,5 1,18 (d, 6,4)
5 140,0 - 3-OMe | 58,5 3,42 (s)
6 119,9 5,33 (brs) Cym II
7 35,2 2,12 (m) 1 101,2 4,78 (br d, 9,6)
8 75,0 - 2 36,4 1,55 (m)/2,10 (m)
9 44,7 1,49 (m) 3 78,6 3,82 (m)
10 38,0 - 4 83,9 3,23 (m)
1,62 (m)
11 25,9 2,00 (m) 5 69,9 3,79 (m)
12 75,2 4,70 (4,0, 9,6) 6 18,6 1,21 (d, 6,0)
13 57,6 - 3-OMe | 58,4 3,42 (s)
14 89,2 - Ole
15 34,3 1,81 (m)/1,89 (m) 1 102,6 4,58 (brd, 8,4)
16 33,5 1,74 (m) 2 37,6 1,40 (m)/2,30 (m)
17 89,3 - 3 80,2 3,36 (m)
18 11,2 1,52 (s) 4 84,1 3,18 (m)
19 18,5 1,14 (s) 5 72,5 3,35 (m)
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20 71,6 3,46 (m) 6 18,9 1,36 (d, 5,6)
21 18,9 1,06 (d, 6,4) 3-OMe | 57,5 3,41 (s)
12-O-Tig Thv
1 169,1 - 1 104,3 4,42 (d, 8,0)
2 130,1 ; 2 75,6 3,18 (m)
3 139,6 7,00 (g, 6,8) 3 87,7 3,00 (m)
4 14,5 1,81 (d, 6,8) 4 76,6 3,00 (m)

5 12,1 1,87 (s) 5 73,2 3,25 (m)
Cym 1 6 18,1 1,27 (d, 6,0)
1 97,2 4,84 (brd, 9.6) | 3-OMe | 61,1 3,60 (s)

2 36,6 | 1,55 (m)/2,05 (m)

“Po trong CD30D, °100 MHz, 400 MHz, cym: S-D-cymaropyranosyl, ole: 5-D-
oleandropyranosyl, thv: f-D-thevetopyranosyl

Hop chit gymsylosit D:

+ Chét bot v6 dinh hinh mau tréng;

+ Do quay cuc [a]? +58.7 °(c 0,1, MeOH);

+ Phd khéi lugng phan giai cao HR-MS-ESI tai m/z 1079,5778 [M+Na]", tinh

toan ly thuyét cho cong thirc [CssHssO20Na]", 1079,5769;

+ Phd cong hudng tir hat nhan duge dua ra trong Bang 4 duéi day.

Bang 4. Sb liéu phd 'H- NMR va 3C-NMR (8, ppm) ctia hop chit gymsylosit D

C a,bgc a,csH C a,bSC a,CSH
(dang pic, J=Hz) (dang pic, J = Hz)
1 39,8 1,07 (m)/1,79 (m) 3 78,5 3,82 (m)
2 30,2 1,57 (m)/1,83 (m) 4 83,8 3,24 (m)
3 79,3 3,50 (m) S 69,8 3,78 (m)
4 39,8 2,18 (m)/2,33 (m) 6 18,3 1,17 (d, 6,4)
5 140,0 - 3-OMe | 584 3,41 (s)
6 120,0 5,32 (br s) CymII
7 35,2 2,11 (m) 1 101,2 4,77 (br d, 9,6)
8 74.9 - 2 36,4 1,54 (m)/2,04 (m)
9 44,7 1,49 (m) 3 78,4 3,82 (m)
10 38,0 - 4 83,8 3,24 (m)
11 26,0 1,63 (m)/2,00 (m) 5 69,9 3,78 (m)
12 75,1 4,67 (m) 6 18,6 1,19 (d, 5.6)
13 57,6 - 3-OMe | 58,5 3,40 (s)
14 89,3 - Ole
15 34,3 1,80 (m)/1,88 (m) 1 102,6 4,56 (br d, 9,2)
16 33,5 1,74 (m) 2 37,5 1,40 (m)/2,30 (m)
17 89,1 - 3 80,3 3,35 (m)
18 11,2 1,53 (s) 4 83,7 3,18 (m)
19 18,6 1,13 (s) 5 72,5 3,35 (m)
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20 71,5 3,46 (m) 6 18,9 1,35 (d, 6,0)
21 19,0 1,05 (d, 6,0 3-OMe | 57,4 3,39 (5)
12-O-Tig All

1 169,1 | - 1 102,2 4,70 (d, 8,0)
2 130,1 | - 2 73,5 3,29 (m)

3 139,5 | 6,98 (q, 7.2) 3 83,9 3,60 (m)

4 14,6 | 1,81 (d, 7,2) 4 75,0 3,16 (m)

5 12,2 | 1,85 (s) 5 71,2 3,63 (m)

Cym [ 6 18,6 1,21 (4, 6,0)
1 97,2 1 4,83 (br d, 9,6) 3-OMe | 62,5 3,58 ()

2 36,6 | 1,54 (m)/2,04 (m)

“Po trong CD30D, 100 MHz, °400 MHz, cym: B-D-cymaropyranosyl, ole: S-D-

oleandropyranosyl, all: 6-deoxy-3-O-methyl-5-D-allopyranosyl

Hop chét gymsylosit E:

+ Chét bot vo dinh hinh mau tréng;

+ D0 quay cuc [a]? 54,0 ° (c 0,1, MeOH);

+ Phé khéi lwgng phén giai cao HR-MS-ESI tai m/z 1097,5530 [M+Na]*, tinh
toan Iy thuyét 1097,5503 cho cdng thirc [CssHgsO20Na]*

+ Phé cong hudng tir hat nhan duoc dua ra trong Bang 5 duéi day.

Bang 5. S6 lidu phd 'H- NMR va 3C-NMR (8, ppm) ctia hop chit gymsylosit E

ab ~8n ab -8
C oc (dang pic, J=Hz) C oc (dang pic, J = Hz)
1 39,8 1,08 (m)/1,80 (m) 2 36,7 1,53 (m)/2,05 (m)
2 30,2 1,58 (m)/1,84 (m) 3 78,5 3,81 (m)
3 79,3 3,50 (m) 4 83,8 3,24 (m)
4 39,8 | 2,20 (m)/2,33 (m) 5 69,9 3,80 (m)
5 140,0 - 6 18,4 1,19 (d, 6,4)
6 120,0 5,32 (br s) 3-OMe | 58,5 3,42 (s)
7 35,2 2,11 (m) Ole
8 74,9 - 1 102,6 4,57 (d, 9,2)
9 44,7 1,49 (m) 2 37,6 1,40 (m)/2,30 (m)
10 38,0 - 3 80,3 3,35 (m)
11 25,9 1,63 (m)/2,00 (m) 4 84,1 3,18 (m)
12 75,1 4,68 (m) 5 72,6 3,38 (m)
13 57,6 - 6 18,8 1,36 (d, 7,2)
14 89,3 - 3-OMe | 57,6 3,39 (s)
15 34,3 1,83 (m)/1,90 (m) Thv
16 33,5 1,75 (m) 1 104,2 4,43 (d, 7,6)
17 89,1 - 2 75,2 3,23 (m)
18 11,2 1,53 (s) 3 86,3 3,17 (m)
19 18,6 1,12 (s) 4 82,9 3,30 (m)
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20 71,5 3,45 (m) 5 72,5 3,38 (m)

21 18,9 1,05 (d, 6,4) 6 18,5 1,36 (d, 7,2)
12-0-Tig 3-OMe | 61,2 3,60 (s)

] 169,1 - Gle

2 130,1 - 1 104,3 4,41 (d,7,6)

3 139,5 6,98 (q,7.,2) 2 75,6 3,15 (m)

4 14,5 1,80 (d, 7,2) 3 78,3 3,23 (m)

5 12,2 1,85 (s) 4 71,8 3,20 (m)

Cym 5 77.9 3,31 (m)
1 | 972 | 484 (brd,9.,6) 6 63,2 3,62 (m)/3,84 (m)

“Po trong CD30D, 100 MHz, °400 MHz, cym: S-D-cymaropyranosyl, ole: -D-
oleandropyranosyl, thv: f-D-thevetopyranosyl, glc: f-D-glucopyranosyl
Vi du 2: Thir nghiém vé tac dung duoc Iy clia cac hop chat gymsylosit

Céc hop chét gymsylosit theo sang ché duoc thir nghiém vé hoat tinh trc ché enzym
a-glucosidaza nhu sau:

Hoat tinh e ché a-glucosidaza duge thuc hién dwa trén phan tmg thiy phan 4-
nitrophenyl-oc-D-ghicopyranosit (p NPG) thanh duong glucoza va p-nitrophenol, hop
chét c6 mau vang, dudi xic tic ciia enzym o-glucosidaza, Khi miu thtr c6 hoat tinh {rc
ché enzym a-glucosidaza, sy tao thanh hop chét p-nitrophenol s& giam, do vay mat do
quang (OD) ctia p-nitrophenol so v&i mau ddi ching, khong bi trc ché s& giam theo. Mt
d6 quang (OD) cua p-nitrophenol sinh ra sau phan trng dugc do & budce song 405 nm va
duoc ding dé danh gia hoat dong trc ché enzym ciia mau thi. Nbng @6 tre ché 50%, ICso
duoc xdy dung trén 5 ndng d6 thir nghiém. Gid tri ICso dugce x4c dinh theo phwong phap
hdi quy tuyén tinh trén phdn mém Graphpad Prism 5,0. Phép thir dwgc thuc hién trong
diéu kién cu thé nhu sau:

Trong mdi giéng nghién ctru chira: S0pL miu thtr va 100uL dung dich enzym
a-glucosidaza duwgc 0 25°C trong 5 phut, tiép tuc bd sung SO0uL 4- nitrophenyl- a-
D-glucopyranosit (p NPG), do trén may ELISA & buéc song 405 nm, Chét chuin
duong (positive control) acarbose duoc ding dé kiém soat do 6n dinh va danh gia
hoat tinh @c ché tvong duwong. Cac phép thir duoc lip lai 3 14n. Acarbose dugc sir
dung lam chéit ddi ching duong.

Két qua dugc biéu thi trén Hinh 1.
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Vi du 3: Thir nghiém vé tic dung dugc ly ctia cac hop chit gymsylosit

Céc hop chit gymsylosit theo sang ché dugc thir nghiém vé hoat tinh trc ché enzym
a-amylaza nhu sau:

Hoat tinh @c ché enzym o-amylaza dugc thuc hién dua vao phadn ing tao mau
cua tinh bot xanh Starch azure (Brilliant Blue R) v4i dung dich dém Tris dudi xic
tdc clia enzym o-amylaza. Khi miu thir ¢6 hoat tinh trc ché enzym a-amylaza: sy
phan cét lién két a-1,4 cta thanh phin amiloza va amilopectin trong tinh bot bi can
trd, sy tao thanh céc polysacarit nho, disacarit glucoza va chit mang mau xanh
(Brilliant Blue R) giam. Gia tri ICso dugc xé4c dinh theo phwong phép hdi quy tuyén
tinh trén phin mém Graphpad Prism 5,0. Phép thir duge thuc hién trong diéu kién cu thé
nhu sau: Trong mdt éng mau c¢6 chtra 100 pL mAu, 100 pL tinh bot xanh va 50 pL
enzym a-amylaza, sau d6 4 37°C trong 15 phut, tiép tuc 250 pL axit axetic dung dé
phan tng, ly tim & téc d6 3000 vong/phut trong 5 phut, sau d6 hut 200 pL dich
trong vao hai giéng, do trén may ELISA & buéc séng 595 nm. Céc phép thir dugc
lap lai 3 14n. Acarbose dugc sir dung 1am chét d6i ching duong.

Két qua dugc thé hién ¢ Hinh 2.

Céc hop chit gymsylosit B-D ¢6 tac dong trc ché a-amylaza véi cc gid tri ICso
nim trong khoang tir 113,0 dén 176,2 uM, so vdi cac dbi chimg duong, acarbose, gia tri
ICso 12 72,4 £ 0,8 pM.

Két qua nay c6 ¥ nghia khoa hoc va thuc tién cao, tao co s¢ dé nghién ciru phét
trién cac dugc phdm méi c6 tac dung didu tri bénh dai thdo duong tir loai day thia canh.
Hiéu qua c6 loi ciia sang ché

Sang ché dé cap dén phuong phép phén 14p céc hop chit méi, gymsylosit A-E tir
ciy ddy thia canh Gymnema sylvestre thu hai & Hai Loc, Hai Hau, Nam Dinh. T4t ca cac
hop chit nay da dwoc danh gia tic dung trc ché enzym o-glucosidaza va a-amylaza. Céc
hop chét gymsylosit B-D @c ché o-amylaza véi cac gia tri ICso nam trong khoang tir
113,0 dén 176,2 uM. Séng ché nay tao co s& khoa hoc viing chéc cho cc nghién ciru
g dung tiép theo nhim tao ra cic duoc pham c6 tic dung phong va didu tri bénh dai
thdo duong dua trén viéc khai thac nguén duogc liéu qui, san co trong nude vao phuc vu

cudc song.
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YEU CAUBAO HO

1. Cac hop chét gymsylosit A-E ¢6 cong thirc sau:

Ib R=A?
Ad= MeO
m
Ic R=A3 o
O, O
d R=A* o) (I)VI o Ole OMe
€
At= HO All OMe
Ie R= A5 OH 0]
OMe O O Cym
O, o) Ole
HO o) 6] Thy MeO le OMe
Ad= Hi Gle MeO OH
%o
OH

2. Phuong phép chiét cac hop chét gymsylosit A-E theo diém 1 tir loai ddy thia canh
Gymnema sylvestre, phurong phap niy bao gdm cac buéc:

(i) mau cdy day thia canh Gymnema sylvestre duge thai nhd, phoi khé rdi nghién
thanh bdt, sau d6 bdt ndy duoc ngdm chiét 3 14n v6i ruou metylic & nhiét do 50°C, mdi
14n tbi thiéu 60 phut;

(ii) gop cac dich chiét trong rwou metylic thu duge & bude (i) lai, loc qua gidy loc
va cét dé loai bo dung moi dudi ép suét giam dé thu duoc dich cd trong rugu metylic, ki
hiéu 1a dich ¢6 GS;

(i) hoa tan dich c6 GS vé6i nu6e cat rdi chiét phan b 1an luot bing dung méi -
hexan, rdi dén cloroform va sau cling 13 etyl axetat, m&i dung méi tién hanh chiét 2 1an
v6i ty 18 1/1 vé thé tich, dich chiét diclometan dugc tién hanh loai bé dung méi duédi ap
sudt gidm thu duoc dich c6 cloroform, ky hiéu la dich c6 GS2;

(iv) dich ¢6 GS2 duoc tién hanh phén tich trén ¢t sic ky ai luc v6i chit hip phu 1a
silica gel (loai Kiesegel 60, ¢& hat 230-400 mesh, hing san xuit Merck) véi hdn hop
dung moi rira giai ting din ndng do axeton trong n-hexan 13 n-hexan/axeton ti 18 100/1-
0/1) thu dugc bay phan doan ky hiéu 1an luot tir GS-2A dén GS-2G; |
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(v) hoa tan phan doan GS-2F vao hdn hgp dung mdi cloroform/ruou metylic véi ty
1& 2/1 v& thé tich va tién hanh phén téch trén sdc ky trén cdt sdc ky 4i luc v6i chat hip
phu 14 silica gel (loai Kiesegel 60, c¢& hat 230-400 mesh, hing san xuét Merck), ty 1& GS-
2F/silica gel = 1/2 vé khdi luong), hé dung moéi rira giai cloroform/rwou metylic (11/1,
v/v), thu dugc bén phan doan ky hiéu 1a GS-2F1 dén GS-2F4.

(vi) hoa tan phan doan GS-2F1 bing luong ti thidu ruou metylic rdi tién hanh
phan tach séc ky trén cot sic ky 4i luc voi chat hap phu 13 pha déo (loai RP-18, ¢& hat 30
- 50 pm, hang san xuat Fuji silysia Chemical Ltd.), v6i hdn hop dung mdi rira giai ruou
metylic/nude cit ti 16 4/1 vé thé tich, tao ra nim phan doan nhé hon, ki hig¢u tir GS-2F1A
dén GS-2F1D, cac hop chat gymsylosit A va gymsylosit B thu dugc & dang bot v6 dinh
hinh tir phan doan GS-2F1B khi st dung hé théng séc ky 1ong hiéu ning cao HPLC véi
c¢dt J’sphere H-80 (150 x 200 mm), diéu kién dung mdi axetonitril 40% trong nuéc, cac
hop chét gymsylosit C va gymsylosit D thu duge & dang bot v6 dinh hinh tir phan doan
GS-2F1D khi str dung hé thdng séc ky 1dng hiéu ning cao HPLC trén c¢ot J’sphere H-80
(150 x 200 mm), diéu kién dung méi 12 40% axetonitril trong nudc;

(vii) phan doan GS-2G duoc sic ky trén tach trén cdt pha dao (RP-18, c¢& hat 30 -
50 pm, Fuji silysia Chemical Ltd.) dé cho bén phén doan nhd hon, GS-2G1-GS-2G4,
phan doan GS-2G3 duoc sic ky trén hé théng HPLC, dung mbi axetonitril 42% trong
nuée cho hop chit gymsylosit E duéi dang bot vo dinh hinh.
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B= 500 pg/mi
4 100 pg/ml
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