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MOT s6 DAC DIEM HOA - SINH HOC CUA FLAVONOI
CALENDULA OFFICINALIS L. (ASTERACEAE)

Dao Kim Nhung, Nguyén Thi Kim Loan
Dai hoc Khoa hoc Ty nhién - DHQG Ha Noi

Calendula officinalis L. thuéc ho Cic (Asteraceae) la ciy hoa cdnh moc & hi
cic nuée chau Au, dwoe nhap vao Viét Nam tir nam 1969.

Caléndual officinalis tén thudng goi la Souci hay Cic Nhat Badn 14 loai cay dé i
va phat trién manh & Viét Nam. Theo kinh nghiém dan gian & mot sé nwée chau Ay
Souci dwgc dung nhir mét dwge ligu dé chira nhiéu bénh viém nhiém khé chira. T
phan hod hoc va hoat tinh sinh dirgc hoc cila cay Souci da dwge quan tam nghién ¢
mét s6 nwrde trén thé gidi va ngay cang té ra ¢6 nhidu trién vong &ng dung vao Y

 Tir ndm 1990, viéc nghién ciru hoa Souci da dwrgc bt dau tai bd mén Sinh hod,
Sinh hoc trrrng Dai hoc Tang hgp Ha Néi. K&t qud nghién ciru vé hoa Souci trong
Noi cho biét: Hoa Souci ¢c6 ham luwgng Polyphenol cao, trong dé Flavonoid la mét 1
nhirng hoat chat chinh, ching c¢é thanh phan hod hoc va tinh sinh hoc rit da dang

D€ phuc vu viéc khai thac va \rng dung cic hop chiat Flavonoid tir cay Souci, ¢
t6i tién hanh nghién ciru dinh lwgng, dinh tinh, xdc dinh hoat tinh sinh hoc cda Flave
& cd hoa, 14 va than ciy Souci.

I. DOI TUQONG VA PHUONG PHAP
1. D&8i tugng.
- Hoa, 14, than cay Souci - thu hdi tai Vinh Tuy, Ha Noi thang 12-1994 dem say
tan bot va bdo qudn noi kho kin.
- M4u tuoi toan phan cia nguwdi khoé manh chéng dong bang ACD - do khoa E
hoc va Truyén mau Bénh vién Saintpaul cung cap.

2. Phuwong phap

Dinh lwgng Polyphenol téng sé theo phwong phép Folin - Denis. Chit chuan I
Galic.

- Chiét sudt va dinh lwgng Flavonoid theo phuong phép B.C. Talli.

- Céc phédn trng dinh tinh ddc trung cda Flavonoid.

- Phén tich Flavonoid téng s8 bing phirong phéap sic ky 1&6p méng (SKLM), hé
moi - Toluen : Etylacetat : Aceton : Acid focmic (5:2:2:1); Bdn mdng Silicagel G.

- Do phé tir ngoai cia Flavonoid & A = 200 - 400 nm.

- X4c dinh twong quan trong lwong céc chdt Flavonoid duwgce tach ra trén bdn
sac ky biang phwong phip Folin - Denis véi chdt chudn la Rutin.

II. KET QUA VA THAO LUAN

‘L. Dinh tinh, dinh Ilwvong Polyphenol va Flavonoid

I.1. Xdc dinh khéi lwong khé cda cdy Souct

Sau khi thu hai 200 ciy Souci tich riéng hoa, I, than. Dem rira sach, dé ch
nuéec roi can khdi lwong twoi cda méi loai trén can phan tich. M&i mau can lam

42



{ khéi lragng nhwr nhau). Sau khi phoi va say khé tuyét déi (khoi lwong khong dOI)
u dwoe khoi lrong khé. Két qua nhir sau:

b e khoi lrgng kho %

khéi lrong tuoi

Hoa 10,84+ 0,22
La 7,934+ 0,15
Than 7.37+0,3

¢t qud trén cho thay ham lirong nirée & than > 1a > hoa Souci.
2. Chiét sudt, dinh lwong Polyphenol va Flavonoid

1.2.1. Dinh lrang Polyphenol téong s6
't hoat chat tir bot nguyén ligu bing cdn 96° trén mdy Soxlet, sau dé ding dich chiét
nay dé xdc dinh ham lwong Polvphenol téng sé theo phwong phdp Folin - Denis.
cua nhw sau:
Bang 1. Ham lrong Polyphenol

D&l twgng Poly phenol

% khai lrong khé % khéi lrong twoi
Hoa 5974 + 0,058 0,647 + 0,006
La 2,981 + 0,065 0,236 + 0,005
Than 2.0085 + 0,023 0,148 + 0,002

hiam lueng Polyphenol phin bo trong cay nhiwr sau: Hoa > 14 > than.

1.2.2. Chiét sudt va dinh hrong Flavonoid tong sé:
Dich chiét con cila hoa, ld, than Souci déu cho phdn rng Shinoda dwong tinh ching
lavonoid phan bé cd trong hoa, 14, than Souci.
Flavonoid tong s6 sau khi chiét sudt dirge bdo qudn trong con: dung dich dam déc
1au vang hodc vang nau (ché phdm déng khé ¢6 dang bt vé dinh hinh mau vang

n).

Bang 2. Dinh fwong Flavonoid tong s6

Dai Ham lrong Flavonoid Flavonoid
trong % khdi lirong kho % khéi lirong twoi Polyphenol
Hoa 1,161+ 0,052 - 0,1258+ 0,005 19,43

La 1,195+ 0,054 5 0,095+ 0,004 40,08
Than 0,5293+ 0,019 0,0367+ 0,002 . 26,35

qua trén bang 2 cho thdy: Ham Imrrng Flavonoid tinh theo % khéi luwong kho & 14
‘i > hoa > than. Ty 1é Flavonoid téng sé so véi Polyphenol tong s6 cao nhat la & 14
m 40,08%; thap nhdt & hoa (19,43%). Nhir vay, ngoai thanh phan Flavonoid, trong
c6 mot ty 1& Polyphenol khac cao hon & than va la.
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" 1.3.Phén tich thanh phin Flavonoid téng s6 |

Trong céy cd, Flavonoid ton tai & cd hai dang: dang tu do (Aglycol) va dq.ng%
két véi dudrng (Glycozid). Céc chat Flavonoid khi bi thuy phan bang acit hoic en
sé gidi phéng phéan tit dudng va tao thanh Aglycon..Thi du

Rutin — quercetin + glucose + phamnose

Ngudi ta chia cdc Aglycol cla Flavonoid thanh cdc nhém khac nhau do mirc dé
hod cda mach 3 cacbon: Flavon, Flavonol, Chalcon, Auron, Flavanon, Flavanonol
Catechin, Antoxyanidin, Leucoantoxyanidin, cac [zoflanonoid, trong d6 I'lavonol la n
¢é mirc db oxy hoi cao nhit, Catechin 12 nhém cé mirc dé oxy hod thip nhit.
1.3.1. Sdc ky lép mdng Flavonoid téng sé:

Dé phan tich thanh phan Flavonoid trén bdn mdng sic ky, chiing téi da si ¢
nhiéu phwong phdp phéi hop: Quan sit sic ky d6 dudi anh sing thuong, nhuém
Amoniac, hoi Tod, phun thudc thir Willson va soi UV 366 nm.

Rf A O VC2 O V<&
> O VX2 Q V¥
Qv o ver Qo Ve

O Ve OV o V2

usj O YXa4 O VX4 O Vx3
O Ve
O Xay O Xag
O xagz

O Vg O V€2 O vcy
Ovez O Ve (O VCq

OVve4 O Vvea O ve3

0 e O —h e

1 2 3

Hinh 1. Sic kydo (SKD )Flavonoid tong s6 quan sat dudi anh sing thuong
1. Flavonoid cda hoa Souci, 2.Flavonoid cia ld Souci, 3. Flavonoid cia than Sc
Ghi chi: V: vang;  VX: vang xanh;  Xa: xdm;  Cdc chi s bén canh chi curérng
mau.

Trén bdn mdng sic ky, dwéi 4nh sang thurong, & hoa Souci xuat hién 9 vét;
8 vét; than - 9 vét. Cdc vét nay déu cho mau vang, vang cam, vang chanh, chirn
chiing la nhirng Flavonoid trong phan tir ¢6 hé néi doi lién hop nhw Flavon, Flavo
Auron, Chalcon. Khi cho qua hoi NHa, va lod thi mau cda cdc vét cang dam hon.

Déng chi y 1a & hoa,l4, than Souci ¢6 nhieu vét c¢é cung Rf, ddc biét la vét cudi ¢
cé Rf = 0,04, bang gia tri Rf cia Rutin chuan, chirng té day la nhirng Glycozid.

Khi quan sit & UV 366 nm va xi Iy bang thuéc thit Willson c¢é mét sé vét
quang mau vang & ca hoa, 14, than. Céc vét dé c6 thé la Flavon, Flavonol, chalec
& dang tu do hodc lién két nhung trong phan tir van ¢é6 nhém OH tw do & vi tri C,
Cacbonyl & vi tri C4. Nhu vay cac chdt nay ¢6 kha ning phan irng cao vi sur cé milt
cdc nhém chirc ndng chd yéu.

Két qud phan tich Flavonoid bang sic ky l&p mdng dirgc trinh bay & cdc bang
3b, 3c.
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Bang 3a. Sac ky 16p mong F lavonoid hoa Souci

Flavonoid £iéu kién phdt hién
Vé Ky hiéu Rf ANt NH, lod Uv Willson/UV
1 FH1 0,65 Vi V3 V4 - -
2 FH2 0,61 V2 V3 V4 - -
3 IFH3 0,59 VX4 VXad V4 - -
4 I'H4 0,45 N2 Vi | V4 - -
5 FH5 041 Xa2 Xa2 | Xa3 - -
6 FFH6 0,27 Xal Xa2 | Xa3 Vv v
7 FH7 e V4 Xal | Xad - v
8 FHE 0,16 VO3 VX4 | VX4 - v*
9 FHO | 004 | VC4 | vea | vea ! V¥
Bang 3b. Sic ky 16p mong Flavonoid 14 Souci
Flavonoid Piéu kién phét hién
Vél Ky hic¢u Rf ANl NH; lod uv Willson/UV
| F1.1 0,77 VE2 V(4 V4 - V*
2 EL2 0,70 VX2 V2 V2 - -
3 1.3 (0,65 V(I VXa2 V4 V4 -
4 Fl4 0,61 V2 V2 V3 V4 -
5 I'LS 0,59 VX4 VX4 V4 V4 -
6 FL6 (.22 vez V(C3 Xad X3 V*
7 EL7 0,16 V3 V(4 Xad X3 i
8 1.8 0,04 V(4 VC5 V(S XT V*
Bang 3c. Sic ky 1dp mong I'lavonoid thian Souci
FFlavonoid Biéu Kién phat hién
Vél Ky hicu RI ASI NH, lod uv Willson/UV
I 1) 0,77 V(Cl V(2 V4 - V*
2 FI2 0,70 VX1 ) 5 V2 - -
3 13 (0,65 VUl VXal V4 X2 -
4 1'T4 0,61 Va2 V2 V2 - ‘ Z
5 1S 0,59 VX3 VX4 V3 X2 -
6 t'T6 0,41 Xal Xal VXa2 - -
7 t17 022 | vCL | V€2 | VX4 | X2 Lo
8 18 0,16 V(i V(2 VX4 X2 -
) 119 0,04 V(3 V(4 V(4 X2 b g
Ghi chu:
Miu sac: V: vang X: xanh VC: vang cam
VXa: ving xam  Xa: xdm XT: xanh tim

Ciic chi s& bén canh chi cuomg do mau.
(*): Ky hicu c¢ic vEt phir quang dudi dén tr ngoai

UV: soi dén tr ngoai A = 366 nm.



Cin cir vao gid tri Rf cda Flavonoid trén sic ky do cho phép nhan dinh ring: Th
phan Flavonoid & cdc bo phan cia ciy Souci (hoa, 14, than) khd gidng nhau, tuy ni
ching van c¢é nhirng déc trung riéng (xem trén SKD).

1.3.2. Phé hdp thu tir ngoai Flavonoid

Tién hanh xdc dinh phd tir ngoai cda mot sé chat Flavonoid dwgce téch ra trén
ky do cda la Souci.

S& di chiing t6i chon la vi cdc vét trén sdc ky dd cda né ro, nhiéu vét c6 R gi
hoa va than nén cé thé dai dién cho ching.

Tir sic ky do cia 14 Souci tich ra 6 vét dé do phd tir ngoai. Két qua trinh bay |
bdng 4 cho thay céc chdt FL1 - FL6 déu hap thu & vung ti ngoai didc trung cho
chat Flavonoid.

Béang 4. Pho tit ngoai mot sé chat Flavonoid trong 14 Souci
(do lién tuc tie 200 - 400 nm)

, Flavonoid Dai hdp thu Ghi chud

Ky hiéu | Rf Di 1 Ddi 2

FL1 0,77 | 248-1330 (d - 308) | 210- 248 (d - 219) | d- dinh hip tt
330 - 384 (vai) | 248284 (d-272)|  cuc dai

FL2 0,70 o 215-249 (vai) |
984 + 322 (vai) 249 - 284 (vai)

FL3 0,65 | 280-322 (vai) | 214-248 (vai) | T

248 - 280  (vai)

FL5 0,59 | 280-322 (vai) 248 - 280  (vai) -

FL6 0,22 | 242- 340 (d - 274) | 215- 243 (vai) -

FL7 0,16 | 281-322 (vai) 248 - 280 (vai) | 3

II.LHoat tinh sinh hoc cia Flavonoid

Hoat tinh sinh hoc cda Flavonoid rat da dang. Ngudi ta da nghién ciu né & nl
goc do khac nhau. Nhung mot trong nhang tac dung sinh hoc quan trong cia Flavor
la khd ndng kim ham cdc qud trinh oxy hod (Antioxidant) dic biét la qua trinh oxy
day truyén sinh ra b&i géc tw do. Dé ddnh gid hoat tinh sinh hoc cida Flavonoid
Souci, ching 16i da dwa vao khd ning chéng oxy hod ciia cdc ché pham Flavonoid th
qua dnh hudng cda ching lén hoat dong enzym Peroxydaza cda médu ngudi trong p
*rng oxy hod chat mau Indigocarmin.

Hoat tinh Peroxydaza dwoc tinh bang th&i gian phdn ing oxy hoi Indigocart
Thoi gian cang nhanh, hoat tinh enzym cang cao va nguoc lai.

Hoat tinh cia Peroxydaza & mau khong cé Flavonoid (mau déi chirng) la 100%.
cé Flavonoid hoat tinh enzym sé thay dai. Nong do Flavonoid cang cao thi hoat -
enzym cang gidm. Thi nghiém duwogc tién hanh véi 4 nhém méu nguoi: A, B, O,
Két qud cho thay:

* D6i véi cde nhém mdu khiac nhau:
+ Hiéu lyc kim ham cda Flavonoid hoa Souci d6i vél hoat do Peroxydaza gidm
theo thir tr nhém mau:
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O>A>AB>B

& 14 Souci, hiéu lre kim him hoat dé Peroxydaza cda Flavonoid nhur sau:
O>A>B>AB

Kha niang kim ham hoat d6 Peroxydaza cia Flavonoid than Souci déi véi cac

mau cung khac nhau:
Us:AB s Bs A y

Déi véri cing mot nhém méau: Ché pham Flavonoid téng sé cda hoa, 14, than Souci
‘h hwéng khac nhau dén hoat dé Peroxydaza
v Véi nhom mau O, B, AB hiéu lre kim ham gidm dan theo thir tu:

Than > Hoa > La
- Vé&i nhém mau A, khd ndng kim ham gidm din:

Hoa > than > la
ir nhirng két qua tren day ta rat ra nhan xét:
= Hiéu lure kim ham hoat dong enzym Peroxydaza cia Flavonoid hoa, |4, than Souci
1 ca & 4 nhém man O, AB, B. A. Trong d6 tiac dung manh nhat déi v&i Peroxydaza
thém mau O.

F S khac nhau vé hieu hre kim ham enzym Peroxydaza & 4 nhém médu ngudi néi
- = 4 - # ¢ ot
6 man cdm cua Flavonoid mang tinh cd the.

F Dai véd eting mot nhém mau khd ning kim ham Peroxydaza cda Flavonoid & hoa,
ian Souci khdc nhau.

Vgnyén nhan cia hién twong nay phan nao durge gidi thich qua két qud phan tich
tinh va trong quan dinh lirong cda cac chdt Flavonoid trong hoa, 14, than rit khédc

(¢t qud dwrge trinh bay & cac bang 5, 6, 7.

[
H

ng 3. Anh huemg cua Flavonord hoa Souci 1én hoat dong cua Peroxydaza & b6n nhém méu ngudi

Eﬂl - Nong do Flavonoid (mg %)

G 0 2.5 50 10,0 15,0 20,0

10 {1533 033]2030 0,33[31,30 1,85|51,30 1,33(60,00 0,57
...... 100 16527 1,3814920 0,79132,12 1,80119,50 0,50)16,66 0,16

18 26,33 0,33]34,60 0,33[4500 1,00(61,30 1,33[1193 0,66
100 168,37 085]5190 0,50140,00 1,00129,37 0,62]1500 0,08

12 | 21,0 0,57 |27,00 1,52]47,00 1,00|121,6 1,66 0
100 157,22 1,57 144,71 2,41 125,55 0,501 9,86 133 L

24 36,30 0,66]4730 0,66|70,30 1,45(104,0 090[127,3 145
100 | 66,09 1,23]50,72 0,72|34,14 0,70[23,07 0,22]18,85 0,21




Bang 6. Anh huémg cua Flavonoid 14 Souci lén hoat dong cda Peroxydaza & bdn nhém mau ng

Nhém Néng do Flavonoid (mg %)
méiu 0 2,5 5,0 10,0 15,0 20,0
A | Giay | 10 [1330 033]1830 033[2800 1,00[39.66 0,33[47.00 |
...................... %hd | 100 |7508 1385479 07913570 1,32[2521 02112129 |
B | Giay | 18 |2833 0,66|36,66 088 44 50,66 0,66 | 80,00 |
e T hd | 100 163,59 1,53149,14 1,19) 409 13553 0,46(22,50 {
O | Giay | 12 [23,00 0,57[2966 0333766 0,33[4566 0,66|56,66 |
.................... %hd | 100 147,88 1,20137,08 042]29.20 0,26]124,09 0,3411940 (
AB | Giay | 24 |34,60 033]41,60 066|51,00 057[72,30 1,45[113,0 -
% hd | 100 | 66,30 0,64 |5520 0,87145,10 0,51 (31,80 0,63]20,30 (

Bang 7. Anh huémg cua Flavonoid than Souci Ién hoat dong cua Peroxydaza ¢ bdn nhdm méu n

Nhom Néng dé Flavonoid (mg %)

mau 0 28 5,0 10,0 15,0 20,0
A Giay | 10 | 14,00 0,57]21,30 0,45]|34,00 0,57 37,00 0,57|41,00

%hd | 100 71,66 296(4696 1,51/2042 0492700 042|24,40

B |Giay | 18 | 3200 40 54,30 0,88 90 149,3
oo e A L1000 ) 3623 45 3014 NS 200 1208
O | Giay | 12 [ 236 088 [5630 0388|1330 152 600 0

.................... %hd 1100 142,30 16111775 0,27107,51 0,08 1,66

AB | Giay | 24 |3530 088[46,30 088[76,60 0,66|1483 1662020
% hd | 100 ] 65,17 1,6 |49,67 093]30,00 0261550 0,17]11,38 |

I KET LUAN

Tir nhirng két qud trén, ching toi rit ra mot s6 két luan san:
1. Khéi lugng khé tuyét déi cila cay Souci nhur sau:

- Hoa: 10,84 % - Ld: 7,93% - Than: 7,37%
2. Ham luwong Polyphenol & hoa, 14, thin Souci khdc nhau. Trong dé ham
Polyphenol & hoa cao nhat chiém 5,97% khai hrong kho. Ham hrang Polyphenol ¢
thip nhat chi chiém 2,0085% khoi lwong kho. '
3. Két qua dinh lrong Flavonoid tong so hoa, 14, than Souci cung khic nhau (%
lwong kho):

Hoa: 1,161 + 0,052 La: 1,195 £ 0,054 Than: 0,5293 £ 0,019.

4. Thanh phan Flavonoid chi yéu la Flavon, Flavonol & dang tir do hay dang Gly
5. Flavonoid cia ¢d 3 déi twong nghién ciru déu ¢é6 khd ning kim ham hoat d
Peroxydaza & cd 4 nhém mau ngudai: A, B, O, AB. Trong dé nhém mdu O bi kin
manh nhat. Cdc Flavonoid ciia hoa va than Souci ¢6 hién lire kim ham Peroxydaza
hon la. '
6. Cé thé khai thac Flavonoid & toan cay Souci (hoa. ld, than) vi chiing déu cc
tinh Antioxydant twong doi cao.
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JME CHEMICAL CHARACTERS AND BIOLOGICAL ACTIVITIES OF
FLAVONOID FROM CALENDULA OFFICINALIS L.

Dao Kim Nhung, Nguyen Thi Kim Loan
College of Natural Sciences - VNU

1e composition of Flavonoids from Calendula officinalis L. and their biological effect
1 by the influence of Flavonoid on peroxydase activity in the human blood) was
d. The results showed that: - In the flower, the total Flavonoid was 1,16% DW
eight) - In the leaves, the total Flavonoid was 1,195% DW - In the stem, the total
ioid was 0,529% DW The main Flavonoid compositions of flower, leaves and stem
imilar, they can be flavon and Flavonol. All the total flavonoid from flower, leaves
em inhibited peroxydase, but on the different levels and it depend upon the groups
d (A, B, AB, O0). FLa (7)5 '
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