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® Nghién ctru - Ky thuat

Ban tong hop va danh gia tac dong we ché enzym lipase tuy
in vitro cua mot s0 dan chat quercetin

Tran Thé Huan'2, Tran Phi Hoang Yén"
'Khoa Duoc, Pai hoc Y Duogc thanh phé Ho Chi Minh
’Khoa Duoc, Truong Dai hoc Y Dugc — Dai hoc Hué
*E-mail: tranyen73@gmail.com

Summary
In trend of finding pancreatic lipase inhibitors from quercetin for treatment of obesity, 8 derivatives were semi-
synthesized by esterification, etherification and aminoalkylation. Their pancreatic lipase inhibitory activity in vitro
was determined by UV-VIS colourimetry (405 nm) using p-nitrophenyl palmitate as substrate. Of these 8 derivatives,
4 proved greater desired potential than quercetin, and compound (7), a ethoxy quercetin derivative, was found the

most active with IC,, of 37.90 uM.
Keywords: Quercetin, semi-synthetic, lipase, flavonoid.

Pat van dé

Hién nay, bénh béo phi 1 vdn d& mang tinh toan
cau, 13 yéu t6 nguy co lién quan dén rat nhiéu bénh
khac bao gébm viém xuwong khép, bénh tim mach, rdi
loan lipid mau, gan nhiém m&, dai thao dwong type 2,
doét quy, ung thw ...B.

Uc ché enzym lipase cla tuyén tuy la mét trong
nhi*ng hwéng nghién clru xac dinh cac tac nhan tiém
nang trong diéu tri béo phi. Hién tai, chi c6 orlistat dwoc
Cuc Quan ly Thuc phdm va Dwoc pham Hoa Ky phé
duyét didu tri béo phi theo co’ ché trc ché enzym lipase
tuy, khac véi cac thude diéu tri khac tac dong trén hé
than kinh trung wong. Orlistat dwoc kham pha béat
ngudn tlr phan t lipstatin c6 nguén gbc tw nhién 7.

Quercetin la mot flavonoid d& dwoc nghién clru
nhiéu, rat cé tiém nang trong huéng nghién clu cac
chat trc ché enzym lipase. Dong thdi, vi c6 ngudn gbe
tw nhién, quercetin d& dwgc chirng minh la kha an toan
khi st dung trén co thé ngudi B Chinh vi vay, ching
t6i tién hanh nghién ctru ban tdng hop cac dan chat
tlr quercetin dé tao ra cac dan chat mai vai muc dich

HO
(RCO),0/RCOCI

Pyridin, t° phong

HCHO

cai thién hoat tinh ¢ ché enzym lipase tuy.

Nguyén liéu va phwong phap nghién ctru

Nguyén liéu: Quercetin c6 ngudn gbc Trung Quéc,
tinh ché lai bang cach két tinh trong methanol trwéc khi
str dung. Héa chét va dung mai stv dung ban tdng hop
duoc cung cép tlr cac cong ty héa chat Merck, Acros,
Sigma-Aldrich, Trung Quéc va st dung khéng qua tinh
ché.

Thiét bi: Ban mong trang san silicagel GF,, cua
Merck; may do diém chay Gallenkamp; may do quang
phé t& ngoai UV-Vis LABOMED; may do khdi phd
Shimadzu; may do phd héng ngoai FTIR-Equinox 55
de Bruker ; may do phd cong huéng tir hat nhan Bruker
(phd 'H-NMR va ®C-NMR v¢i tan sb twong ng 500
MHz - 125 MHz).

Phwong phap nghién ctru

Téng hop

Tw nguyén liéu quercetin, thyc hién phan ng ban
tdng hop 1a ester hoa, ether hda va aminoalkyl hoa theo
sodd18:

" _OH

R,S0,/RX
—_—
Aceton, t°

OR,
3 R;=R,=CH,
Ethanol, t° phong 4 R,=CHjR,=H
5 R;=CH,CHCH,; R, =H
6 R;=R,=CHyCgHs

So’ dd 1. So db téng hop cac dan chét quercetin
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® Nghién ctru - Ky thuat

San pham téng hop dugc tinh ché bang phwong
phap két tinh lai trong dung méi thich hop hoac bang
sac ky cot. Cac dan chat dwoc xac dinh cac théng s
vat ly va xac dinh cAu tric bang phd MS, IR, 'H-NMR
va ®*C-NMR.

Thir hoat tinh trc ché enzym lipase tuy

Hoat tinh Grc ché enzym lipase tuy cia cac dan
chat quercetin dwoc xac dinh bang phuong phap do
quang 24, Thtr nghiém dwoc thue hién trén may Elisa
Multiskan Ascent 96 giéng, st dung enzym lipase tuy
lon (Sigma-Aldrich) v&i co chat p-nitrophenyl palmitat.
H6n hop phan (ng gom: dung dich dém Tris-HCI 50
mM (pH 8,5), co chat p-nitrophenyl palmitat 3,33 mM,
mau th&r dwoc pha trong methanol & cac nong dé khac
nhau, dung dich enzym lipase 5 mg/ml (pha trong nwéc
kh(r ion), mau trang la mau thay dung dich enzym bang
nwoc khir ion. HAN hop phan UJng dwoc U trong 20 phut
& 37°C sau do do d6 hap thu & buwéc song 405 nm. Mau
ching dwoc thuwe hién twong tw mau thir, thay dung
dich mau thtr bang methanol. Phan tr&m trc ché enzym
lipase tuy (1%) dworc tinh theo céng thire sau:

1% =[(AA, - AA) IAA ]x 100
Trong do: AA va AA, lan lurot la d6 gigm do hép thu cta dung dich
méu trang vé méu thir so voi méu chimg

~Xay dyng phuwong trinh hdi quy tuyen tinh thé hién
moi twong quan gitra log néng do chéat th&r nghiém (uM)
va phan tram (¢ ché enzym lipase tuy, tir d6 tinh dwoc
gia tri IC,, clia cac dan chét.

Thd nghiém hoat tinh sinh hoc dwoc thirc hién tai
B& mén Vi sinh, Khoa Dwoc, PH. Y Dugc Thanh phd
H6 Chi Minh.

Kéet qua nghién ctru

Téng hop

Thuc hién phan (rng ban téng hop theo so d6 duoc
trinh bay & phwong phap nghién ctru, thu dwoc 8 dan
chat (1-8).

(1) 3,3’,4’,5,7-pentaacetoxyflavon

Can 1 g quercetin cho vao binh ciu hai cb, thém
15 ml pyridin vao khuéy cho tan hoan toan. Nho tw ti
1,9 ml anhydrid acetic vao béng phéu nhd giot. Tiép tuc
khuéy hén hop phan ¢ng & nhiét d6 phong. Theo di
phan tng bang séc ky I&p mong véi hé dung mai thich
hop. Khi phan (ng két thuc, hoa Ioang hén ho’p phan
tng bang nwdc cét lanh réi cho ra cdc co mé, sén phdm
khong tan sé lang xuong loc qua phéu loc chan khéng,
say kho thu dwoc san pham th6. San pham thé dwoc
két tinh lai nhiéu 1an trong aceton thu dwoc san pham
tinh. Hiéu suat: 74%. Bot két tinh mau trang. Nhiét
dé néng chay: 192 — 196 °C. UV (A__ nm, MeOH):
256; 306,5. MS [M+Na]*: 535,0889 (M = 512,42). IR

(v em, KB 3091 (Vey, yan por); 2935 (V)i 1776
( C Oester) 1643 ( C=C nhan { hdm)’ 1501 (VC C nhan thdm) 1186
(Vooeu); 1017 (ve g .- "H-NMR (500 MHz, DMSO-d,),
5 (ppm): 7,86 (d, J = 8,3 Hz, 2H, H, va H,); 7,65 @,

J=2Hz, 1H, H,); 7,63 (d, J=8 Hz, 1H, H5~)? 7,17 (d,
J = 2 Hz, 1H, H)); 2,34 — 2,32 (s, 15H, 5xCH,).
BC-NMR (125 MHz, DMSO-d,), & (ppm): 169,2 (C,);
168,6 (C=0 ester); 168,2 (C=0 ester); 168,1 (C=0

TAP CHI DUQC HQC - 9/2017 (SO 497 NAM 57)

ester); 167,9 (C=0 ester); 167,6 (C=0 ester); 156,3
(C,); 154,3 (C,,); 153,30 (C,); 1494 (C,), 144,4 (C,);
1421 (C,); 133,2 (C,), 1270 (C,), 1266 (Cy); 1244
(C,); 1236 (C,) 1146 (C,.) 1140 (Cy); 109,9 (Cy);
20,8 (-CH,); 20,0 (-CH,); 20,3 (-CH,); 20,3 (-CH,); 20,1
(-CH,).

(23) 3,3’,4’,5,7-pentabenzoyloxyflavon

Thwe hién quy trinh tdng hop twong tw nhw dan
chét 1, st dung 2,3 ml benzoyl clorid. Hiéu sut: 65%.
Bot két tinh mau trang. Nhiét d6 néng chay: 208 — 211
°C. UV (r_,, nm, MeOH): 235,5. MS [M-H]: 820,8175
M = 822, 78) IR (v cm™, KBr) 3066 (v
1746 (Voog o)y 16971 (Ve ) 1500 (Vo_c man thom
(Voo ester)s 1094 (Ve 6 cior)- ’H-NMR (500 MHz DMSO -d,),
8 (ppm): 8,23 (d, J=2Hz, 1H, H,); 8,13 7,45 (m, 25H
5x-C,H,); 8,05 (dd, J, = 8,5 Hz, J2 =2Hz, 1H, H,); 7,99
(d, J =2 Hz, 1H, H,). ®C-NMR (125 MHz, DMSO-q,),
3 (ppm): 169,1 (C,); 164,2 (C=0 ester); 163,6 (C=0
ester); 163,3 (C=0 ester); 163,1 (C=0 ester); 162,9
(C=0 ester), 156,4 (C,); 154,5 (C,,); 153,5 (C,); 149,6
(C,), 144,6 (C,); 1424 (C,), 1345 -133,5 (5 Cphen Iga

)1300 1274( )1274(C)1269(C ); 1245
(C ), 123,8 (C,); 1152(yC B 1144(C) 1105( o)-

(3) 3,3',4°, 5 7-pentamethoxyflavon

Can 1,0 g quercetin cho vao binh cég hai cd, them
khoang 100 ml aceton khan vao va khuay dén khi tan
hoan toan. Cho tiép 8 g xuic tac K,CO, khuay déu. Cho
1,9 ml dimethyl sulfat vao t tir bang pheu nho giot. T|ep
tuc dun hdi lwu hdn hop phan tng, theo ddi bang séc
ky I6p méng bang hé dung méi thich hop. Khi phan ting
ket thuc, loc bo phan ran khong tan thu dwoc dung dich,
¢6 dung dich dwéi ap suat gidm thu dwge san pham ran
thd. San pham thé duoc tinh ché bang két tinh nhiéu
lan trong methanol, thu dwoc san phém tinh. Hiéu suat:
66%. Bot két tinh mau trdng. Nhiét d6 néng chay:
152 — 155 °C. UV (r__, nm, MeOH): 233. MS [M+H]":
373,1257 (M = 372,37). IR (v cm™, KBr) 3085 (v,
thom); 2996 (VCHS) 1604 (VC C nhan thom) 1513 ( C C nhan thom/?
1161 (Vo o oper)- "H-NMR (500 MHz, DMSO-d,), 5 (ppm):
7,64 (d, J, =85 Hz, J,=2Hz, 1H, H,); 7,61 (d, J =
8,5 Hz, 1H, H,); 7,10 (d, J = 8,5 Hz, 1H, H,); 6,75 (d,
J=2Hz, 1H, Hy); 6,34 (d, J = 2 Hz, 1H, H,); 3,87 (s,
3H, -OCH,); 3,85 (s, 3H, -OCH,); 3,84 (s, 3H, -OCH,);
3,83 (s, 3H, -OCH,); 3,75 (s, 3H, -OCH,). *C-NMR (125
MHz, DMSO-d,), o (ppm): 172,0 (C,); 163,5 (C,); 160,2
(C,), 188,0 (C,,); 151,5 (C,); 150,6 (C,); 148,3 (C,);
140,3 (C,); 122,5 (C,), 121,3 (C,); 111,4 (C,); 111,0
(C,);108,4 (C,,); 95,7 (Cy); 92,9 (C,); 59,1 (-OCH,); 55,9
(-OCH,); 55,9 (-OCH,); 55,5 (-OCH,); 55,5 (-OCH,).

(4) 5-hydroxy-3,3’,4’°,7-tetramethoxyflavon

Thuc hién quy trinh tdng hop twong tw nhw dan chat
3, str dung 1,5 ml dimethyl sulfat, 5 g K,CO,. Hiéu Suat:

55%. Bot két tinh mau vang nhat. Nhlet doé nong chay:

181 °C. UV (2__, nm, MeOH): 254; 351,5. MS [M+H]".

C-H nhan thom)

C-H nhan

359,2944 (M = 358 35) IR (v cm™, KBr) 3685 (v,,,,);
3002 (vC than rom) 2996 (V,y0); 2908 (v, 0): 1997 (Vi han
thum). 1 C1 C nhan thum) 1379 (V ) 1159 (VCOether). 820

Ve H nhén mm) H-NMR (500 MHZ DMSO -d;), © (ppm): &

12,62 (s, TH, -OH_): 7,72 (d, J = 8.4 Hz, TH, H_); 7,66
(s, 1H, H,); 7,16 (d, J = 8,7 Hz, 1H, H,); 6,78 (s, 1H,
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H,); 6,38 (s, 1H, H,); 3,87 (s, 9H, 3-OCH,); 3,83 (s, 3H,
-OCH,). *C-NMR (125 MHz, DMSO-d,), 5 (ppm): 178,0
(C,); 165,1 (C,); 160,8 (C,), 156,2 (C,,); 1553 (C,);
51,2 (C,), 1484 (C,); 138,2 (C,); 122,0 (C,); 121,9
(Cy) 11,5 (Cy); 11,2 (C,); 105,1 (C,); 97,7 (C,); 92,3
(C,); 89,7 (-OCH,); 56,0 (-OCH,); 55,6 (2x-OCH,).

(5) 5-hydroxy-3,3’,4’, 7-tetraallyloxyflavon

Thwe hién quy trinh tdng hop twong tw nhw dan
chat 3, str dung 1,7 ml allyl bromid, 5 g K,CO,, tinh ché
bang sac ky cot v&i hé dung méi n- henxan cIoroform
(1-9). Hiéu suét: 42%. Boét mau vang. Nhiét dé néng
chay: 68 — 69 °C. UV (__ nm, MeOH): 255,5; 351,5.
MS [M+Na]": 485,1513 (M = 462,5). IR (v cm™, KBr)
3685(vy,,)s 3082 (Ve an tom)s 2986 (V) 2923 (v
1663 (VC=C alken); 1592 (VC =C nhan thom)’ 1496 (VC =C nhan thom/’
1321 (V) 1160 (Ve g ainer)s 820 (Ve nan tom)- " H-NMR
(500 MHz, DMSO-q,), o (ppm): 12,98 (s, 1H, -OH,),
7,72 7,68 (m, 2H, H, va H,); 7,14 (d, J = 9 Hz, 1H,
H,); 6,73 (d, J = 2 Hz, 1H, H,); 6,37 (d, J = 2 Hz, 1H,
H,); 6,12 — 5,93 (m, 4H, 4x-CH=); 5,47 — 5,19 (m, 8H,
4x=CH,); 4,67 (d, J =5 Hz, 2x-CH,-); 4,62 (d, J=5,5 Hz,
-CH,-); 4,57 (d, J = 5,5 Hz, -CH,-). ®C-NMR (125 MHz,
DMSO-d,), 5 (ppm): 178,0 (C,); 163,9 (C,); 160,8 (C,);
156,1 (C ), 1554 (C); 1504 C,) 1473 (C,) 1367
(C,); 1336(CH ); 1335(CH ); 133,2 (-CH=); 132,7
(- -CH= ) 122,2 (C,); 122,2 (Cy), 118,1 (=CH,); 118,0
(=CH,); 117,6 (=CH,); 117,5 (=CH,); 113,6 (C,); 113,0
( ) 1051 (C,.) 981(06) 93,0 (C,); 72,4 (-CH,-); 69,1
(-C )689(CH)687(CH)

(6) 3,3,4°,5, 7-pentabenzyloxyflavon

Thwe hién quy trinh tbng hop twong tw nhw dan
chét 3, siv dung 2,4 ml benzyl bromid, 8 g K,CO,, tinh
ché bang cach két tinh lai trong aceton Hiéu suat 56%
Bot mau trang. Nhiét dé6 néng chay: 162 — 163 °C. UV
(A, NM, MeOH): 241,5; 340,5. MS [M+H]": 753,2853
(M 752 ,86). IR (v cm1 KBr) 3059 (Vg 4, mhan thom)s 3029
(VC»H nhan thcvm) 1603 ( C C nhan thom) 1506 (VC=C nhan thom);
1020 (Ve g e 739 (Vo mhan rom)- " H-NMR (500 MHz,
DMSO-d), o (ppm): 7,74 (d, J = 1,5 Hz, 1H, H,); 7,63
-7,26 (m, 25H, 5x-C/H,); 7,18 (d, J = 8,5 Hz, 1H, H,);
6,90 (d, J = 1,5 Hz, 1H, H,); 6,70 (d, J = 1,5 Hz, 1H,
H,); 9,25 (s, 2H, -CH.-); 5,23 (s, 2H, -CH,-); 5,20 (s, 2H,
-CH,-); 5,04 (s, 2H, -CH,-); 4,93 (s, 2H, -CH,-). ®*C-NMR
(125 MHz, DMSO-d,), 5 (ppm): 172,3 (C,); 162,5 (C,);
159,1 (C,); 138,0 (C,,); 152,0 (C,); 150,1 (C,); 147,6
(C,) 1390 (C,) 1369- 136,0 (Ceny)s 1284- 126,8
(C... 1229(C ), 121,7 (C,); 1141 (Cy,); 13,6 (C,);
1088’ (C.L) 977 (Cy); 94,1 (Cy), 72,8 (CH -); 701
(-CH, ) 70 0 (-CH,-); 69 9 (- CHZ-); 69,8 (-CHZ-).

(7) 3,3’,4’,5’7-pentaethoxyflavon

Thuc hién quy trinh tdng hop twong tw nhw dan
chat 3, str dung 2,6 ml diethyl sulfat, 10 g K,CO,. Hiéu
suét: 41%. Bot két tinh vang nhat. Nhiét d6 nong chay
119 — 120 °C. UV (»__, nm, MeOH): 250,5; 341,5. MS
[M+H]*: 443,1956 (M = 442 ,5). IR (v cm™, KBr) 2979
(Vora)s 2930 (v,,,); 2876 (viyy)s 1603 (Ve naninom)s 1913
Ve nhan thom)- TH-NMR (500 MHz DMSO -d;), 0 (ppm):
7,68 (d, J =2, 1H, H,); 7,65 (d, J, —85Hz J,=2Hz,
1H, Hy), 7,09 (d, J = 8,5 Hz, 1H, H5,); 6,72 (d, J =2 Hz,
1H, H,); 6,40 (d, J =2 Hz, 1H, H); 4,16 — 3,96 (m, 10H,

CH3)E
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5x-CH,-); 1,39 — 1,35 (m, 12H, 4x-CH,); 1,24 (t, J=7,0
Hz, 3H, -CH,). *C-NMR (125 MHz, DMSO-d,), 5 (ppm):
172,1 (C,); 162,7 (C,); 159,5 (C,); 158,0 (C,,); 151,6
(C,); 150,0 (C,); 147,5 (C,), 139,1 (C,); 122,6 (C,);
121,3 (C,); 112,8 (C,); 112,5 (C,); 108,3 (C,)); 96,7
(C,); 93,2 (C,); 67,0 (-CH,-); 64,3 (-CH,-); 63,9 (-CH,-);
63,9 (-CH,-); 63,7 (-CH,-); 15,3 (-CH,); 14,6 (-CH,); 14,5
(-CH,); 14,3 (-CH,); 14,3 (-CH,).

(8) 3,3’,4’,5,7-pentahydroxy-8-(morpholin-1-
ylmethyl)flavon

Can 1 g quercetin cho vao céc cé ma, thém khodng
100 ml ethanol, khudy déu dén khi nguyén liéu tan
hét. Loc dwdi ap suét giam dé loai bd cac tap chét
khong tan. Dich loc dwoc cho vao trong mét binh cau
2 ¢b. Cho hén hop gébm 1,7 ml HCHO 37% va 1,5 ml
morpholin vao phéu nhé giot (ti 18 mol 1:1), nho tir tir
vao binh phan rng. H&n hop duwoc khudy déu dén khi
xuét hién tha. Sau khi phan (ng két thic, loc lay tua
dwéi ap suét gidm, say kho thu dwoc sadn phdm tho.
San pham tho duoc tinh ché béng cach rira nhiéu 1an
v6i ethanol néng, diéu chinh pH thich hop thu dwoc
s&n pham tinh. Hiéu suét: 34%. Bot mau vang. Nhiét
dé néng chay: 297 °C. UV (A__ nm, MeOH): 258,5;
375. MS [M+H]": 402,1163 (M = 401 ,37). IR (v cm™,
KBr) 3318 (vq,); 2872 (v yy )s 1615 (Veg hantnom) 1913
(Voee nhan tom) H-NMR (500 MHz, DMSO-d,), 6 (ppm):
12,53 (s, 1H,-OH,); 7,73 (d, J =2 Hz, 1H, H,); 7,60 (dd,
J,=85,J,=2,Hz, 1H, H,); 6,90 (d, J = 8,5 Hz, 1H,
H,); 6,22 (s, 1H, H,); 3,82 (s, 2H, -CH,-); 3,59 (s, 4H,
2x OCH,-); 2,54 (s, 2H, NCH,); 2,50 (s, 2H, NCH,).
C-NMR (125 MHz, DMSO-d,), & (ppm): 175,9 (C,);
163,4 (C,); 159,5 (C,), 133,9 (C,,); 147,6 (C,); 146,5
(C,); 145,0 (C,); 1356 (C,); 122,2 (C,); 119,9 (C,);
115,6 (C,); 115,0 (C,); 102,8 (C,,); 100,1 (C,); 97.9
(C,); 66,0 (OCH,-); 56,0 (OCH,-); 52,7 (NCH,-); 50,9
(NCH) 185(CH -):

Hoat tinh trc che enzym lipase tuy

Hoat tinh (rc ché enzym lipase tuy dwoc xac dinh
bang phwong phap do quang. Muoi dan chat bao
gom nguyén liéu, cac dan chéat tbng hop clung véi
chét dbi chirng orlistat dwoc thér nghiém hoat tinh e
ché enzym lipase tuy. Gia tri IC,, twong tng dwoc
trinh bay & bang 1.

Bang 1. Két qua IC,, clia dén chat quercetin
doi voi enzym lipase tuy

Stt Dén chét IC., (M)
1 Rutin 304,47
2 Quercetin 99,58
3 1 57,94
4 2 > 500
5 3 81,92
6 4 64.49
7 5 > 500
8 6
9 7 37.90
10 8
1" Orlistat 2,80

Ghi chu: ---: khéng co hoat tinh
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Ban luan

Téng hop héa hoc

Phan (rng ester hda quercetin xdy ra theo co' ché
phan (ng thé &i nhan, thu dwoc san pham véi hiéu suét
cao. Tac nhan phan ng ester hoa la anhydrid acetic
va benzoyl clorid, v&i dung méi la pyridin. Bay la cac
tac nhan acyl hoa manh, dé dang ester héa cac nhém
—OH phenol. Pyridin la dung méi c6 kha nang hoa tan
t6t nguyén liéu va san pham tao thanh. Bdng thoi, trong
phan (rng nay, pyridin cling déng vai trod 1a chét xuc tac.

Phan (ng ether héa dwoc thyc hién trong dung
moi aceton, l& dung méi hoa tan tbt quercetin. Cac tac
nhan ether hda nhuw dimethyl sulfat, diethyl sulfat rat d&
bi phan hly khi c6 sy c6 mat clia nwée. Chinh vi vay,
dung moi aceton phai dwoc lam khan trwéc khi thue
hién phan &ng. Aceton cé thé dwoc lam khan bang
cach chuwng cat hodc st dung cac loai mubi lam khan.

Trong cAu truc cla quercetin, nhém —OH & vi tri s6
5 clia vong A tao lién két hydro ndi phan tl véi nhém
C=0 & vi tri sb 4 ctia vong C (hinh 1). Vi vay, kha nang
phan (rng clia nhém —OH nay yéu hon rat nhiéu so voi
cac nhom con lai. Diéu nay co thé thay trén thuc nghiém
khi cac phan trng ether héa tao cac dan chat 4, 5 déu
khong thé vao vi tri nay.

Hinh 1. Lién két hydro néi phan tc trong cau triic quercetin

Phan tng ether hoa dwoc thue hién trong moi truo’ng
kiém, khi d6 cac nhém —OH phenol cta quercetin chuyen
thanh dang phenolat, d& dang thé &i nhan vao cac dan
chét halogen. Tuy nhién, méi trudng kiém manh c6 thé
gay phan hdly dan chét flavonoid, vi vay K,CO, la xtc tac
phu hop nhat trong cac phan (rng nay.

Déi voi phan &ng ether héa voi tac nhan dimethyl
sulfat, thwc nghiém cho thay rang khi tdng lwong xuc
tac di thé K,CO, Ién thi phan trng xay ra nhanh hon va
tao thanh san pham thé & ca 5 nhém —OH (3). Déi v&i
chat 4, gidam lwong xdc tac dong thdi gidm lwong tac
nhan phan ng thi phan ung xay ra cham hon nhiéu va
khong ether hda dwgc—OH & vi tri s6 5. Nhw vay, khong
ché lvong xuc tac K,CO, co thé tao ra cac san phdm
thé mong muén.

Phan (rng aminoalkyl hda dwgc thire hién thong qua
co ché phan (rng Mannich. S&n pham tao thanh la dan
chét vira co cac nhém —OH phenol ban d4u cé tinh acid,
vira gan thém nhém nito’ bac 3 c6 tinh base. Do d6, dan
chét nay ¢ tinh lwdng tinh va phan cwc manh. Chinh vi
vay, san pham thé tao thanh khong tan trong dung méi
phan ng (ethanol) va tda trong binh phan rng. Tuy
nhién, vi ban chat lwdng tinh va phan cwc manh, loai
dan chat nay rat kho trién khai trén SKLM.

Trén vong A clia quercetin, san pham clia phan trng
aminoalkyl hda c6 thé thé vao hai vi tri 6, 8. Theo nghién
clru cla Shixuan Zhang va CS (2008), san phdm
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thé aminoalkyl s& wu tién thé vao vi tri carbon so 8 clia
vong thom ., Diéu nay ciing phti hop véi cac cAu tric
phé da xac dinh.

Hoat tinh (rc ché enzym lipase tuy

_ Tat ca 10 dan chét bao gdbm ca nguyén liéu va cac
dan chat ban tong hop dwoc tién hanh thr nghiém hoat
tinh trc ché enzym lipase tuy lon. So véi chat di chiéu
orlistat (IC,, = 2,80 pM); quercetin va cac dan chét tong
hop co hoat tinh thap hon. Két qua thir ngh|em cho
thay, hoat tinh (rc ché enzym lipase tuy cua quercetln
dworc cai thién khi tao thanh cac dan chat ban tong hop,
trong d6 c6 4 dan chét (1, 3, 4, 7) c6 hoat tinh tot hon
voi gia tri IC, thap hon gia tri IC,; cta quercetin (99 58
MM). Hop chat 7 1 hop chat co hoat tinh t6t nhat véi gia
tri IC Ia 37,90 uM.

DOI chiéu két qua thtr hoat tinh va cAu tric cac dan
chét, c6 thé thay rang:

- So vo&i dang glycosid, dang aglycon co hoat tinh
tot hon.

- Céac dan chét ether hoa cho hoat tinh cao hon, dac
biét Ia khi thé nhém methoxy hay ethoxy.

Ther hoat tinh lipase dwoc thue hién bang phwong
phap do quang & buédc song 405 nm, & bwde song nay
hau hét cac dan chéat quercetin nghién cru déu khéng
hép thu (thé hién trén ph6 UV). Do vay, viéc do quang
chat tao mau p-nitrophenol & buéc séng 405 nm cho
két qua dang tin cay.

Két luan

Tir quercetin, dé tai da tién hanh ban téng hop duoc
8 dan chéat théng qua cac phan (ng ester hoa, ether
héa va aminoalkyl héa. Cac dan chét téng hop duwoc
xac dinh cac thong s6 ly hoa va chirng minh cAu tric
bang cac loai pho MS, IR, 'H-NMR va "C-NMR. Toan
bo cac dan chat duoc thir hoat tinh (rc ché enzym
lipase tuy in vitro bang phuwong phap do quang, st dung
enzym Ilpase tuy lon voi co chat p-nitrophenyl palmitat.
Két qua cho thay, mac du hoat tinh thap hon chét dm
chiéu orlistat, cac dan chét thu dwoc cd sy cai thién vé
hoat tinh so v&i nguyén liéu quercetin ban dau. Trong
do, dan chat 7 1a dan chat ethoxy hoa, c6 hoat tinh tot
nhét vé&i gia tri IC,, 1a 37,90 pM. Két qua nghién ciru nay
giup dinh huo’ng cho qua trinh nghién ctru tiép theo,
tap trung vao ban tbng hop cac dan chét theo hudng
ether hoa.
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Gi&i han phat hién va giéi han dinh lwong

Bang phwong phap pha lodng dan dung dich chuén
resveratrol, da khao sat va xac dinh dworc:

- Gi6i han phat hién cta phwong phap 1a & néng
do resveratrol khoang 0,05 pg/ml. Tai ndng dd nay, dap
(rng pic mau thr c6 dién tich gap khoang 3 lan dién tich
dap ng clia mau trang.

- Gi6i han dinh lwong ctia phuong phép la & ndng
dd resveratrol khodng 0,16 pg/ml. Tai nébng do nay

dap (rng pic mau thtr ¢ dién tich gap khoang 10 1an
dién tich dap (ng clia mau trang.

Két qua dinh lwong resveratrol trong mét s6 mau
ré lac

Ung dung phuong phép xay dung duoc & trén dé
xac dinh ham lwong resveratrol trong 4 méau ré lac dwoc
thu hai vao thang 6/2017 tai 4 tinh & mién B&c va mién
Trung. Két qua nghién ctru dwoc trinh bay & bang 4.

Bang 4. Ham luong resveratrol trong cac méu ré lac

Dia diém thu hdi cdc mau ré lac

Tam Duong - Lai Chau Vu Ban - Nam Binh

Quynh Luu - Nghé An Son Duong - Tuyén Quang

m Ham lwong RES

Ham am (%) Ham am (%)

Ham lvong RES

Ham &m (%) Ham lvong RES Ham 4m (%) Ham lwgng RES

(g/g) (ug/g) (uglg) (g/g)
1 11,35 179,28 8,45 87 47 125 174,75 10,27 215,11
2 9,85 179,07 9,52 84,90 10,54 170,46 8,92 212,04
3 10,12 173,06 8,98 87,16 10,78 176,16 9,93 214,70
X £SD 1044+0,80 177,14+353 898+054  8651+141 1086£036 17379£297 971+071  21395+1,67

Két qua bang 4 cho thay ham luvgng resveratrol trong
cac mau nghién ctru o sw khac nhau kha Ion. Sy khac
nhau nay c6 thé do dleu kién thd nhwdng hoac giéng lac
khac nhau. Vi vay, néu muon st dung ré lac lam nguyen
liéu dau vao cho san xuét thi can co nhitng nghién ctru
day da dé lwa chon khu vuc trdng hodc giéng trong phu
hop nham nang cao chét lwgng nguyén liéu.

Két luan

ba xay dwng duwoc phuwong phap dinh lwgng
resveratrol trong ré lac bang phwong phap HPLC vé&i
diéu kién sac ky la: cot Sunfire RP-C18; budc song
phan tich: 305 nm; toc d6 dong: 1 mi/phut; nhiét do cot:
28°C; thé tich tiém: 20 ul; rlra giai theo chuwong trinh
isocratic v&i pha déng gom hai dung méi la acetonitril va
dung dich acid formic 0,1%. Phuwong phap dinh lvong
dwoc xay dwng co sy twong quan tuyén tinh chat ché
gilra dién tich pic va nong do resveratrol trong khoang
nong d6 khao sat véi R? = 0,9990, cé d6 lap lai (RSD
=1,67%) va dé dung cao (tr 97,29-101,04%, RSD =
1,28%). Ung dung phwong phap xay dwng duoc, da
xac dinh ham luong resveratrol trong 4 mau ré lac thu
hai & 4 tinh c6 ham lwgng nam trong khoang tir 86,51-
213,95 ug/g (tinh theo dworc liéu kho kiét).
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