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Summary

Cleistocalyx operculatus Roxb. (including leaves and buds) have been traditionally used for the
treatment of dyspepsia, indigestion, diarrhea, chronic colitis and bacillary dysentery. It's reported
that the plant contains essential oil, flavonoids, organic acids such as cinnamic acid, gallic acid
and ethylgallat. In foreign countries, the buds have researched on chemical constituents,
antioxidant, anti-inflammatory and anti-microbial activitives whereas the leaves have been
investigated sparingly. In Vietnam, there are not many studies on the chemical compositions and
the pharmacological activities of the leaves of this plant. So in this study, we aim to isolate
substances for the antioxidant activity on DPPH of the leaves of C. operculatus. From the ethyl
acetate extract, three substances were obtained and identified: quercetin (81.61 mg), isorhamnetin
(56 mg) and kaempferol (62 mg). Based on ICsy, antioxidant activities were as follows: quercetin
(2.13 pg/ml) > acid ascorbic (2.28 ug/ml) > ethyl acetate extract (2.58 ug/mi) > isorhamnetin
(3.22 ug/ml) > kaempferol (3.29 ug/ml). The results can be used to support further chemical and
pharmacological studies.

Keywords: Cleistocalyx operculatus leaves, bioactive-guided isolation, quercetin, antioxidant,

DPPH.

Pat van de

Véi 1a moét dwoc liéu (bao gom 14 va nu vbi)
dwoc dung kha phd bién trong dan gian dé lam
tra ubéng thanh nhiét, gidi doc, tro tiéu hoa,
chiva kiét ly. Dung ngoai dé r&ra mun nhot, vét
loét. Cac nghién clru cho thdy cay coé thanh
phan chinh la tinh dau, flavonoid va tannin ™.
Trén thé gioi, vé tac dung nu véi dwoc nghién
ciu vé hoat tinh chéng oxi héa, chéng viém
nhiém, khang vi sinh vat; v& héa hoc duwoc
nghién cu vé thanh phan tinh dau, flavonoid,
terpenoid trong khi dé cac cong bd vé la véi
hay con kha it @, & nwéc ta hién ciing rat hiém
cong trinh nghién clu cé hé théng vé 1a
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cla cay nay. Do do, ching téi tién hanh thyc
hién dé tai “Nghién ctu thanh phan héa hoc
hwéng tac dung chéng oxy héa cla la cay voi
(Cleistocalyx operculatus Roxb.)” d& bd sung
cac dir lieu vé héa hoc va sinh hoc cha cay
nay, lam tién dé cho cac nghién ctru tiép theo.

Nguyén liéu va phwong phap
nghién ctru

Nguyén liéu

Nguyén liéu la 1a cha cay véi thu hai vao
thang 7/2015 tai Quan Tha BPwc, TP. H6 Chi
Minh. M&u dwoc liéu da dwoc TS. V8 Van Chi,
nguyén giang vién B6 moén Dwoc liéu, Dai hoc
Y Dwoc TP. H& Chi Minh, xac dinh tén khoa
hoc la Cleistocalyx operculatus (Roxb.) Merr.
et Perry, thuéc ho Sim (Myrtaceae). Mau
nghién ctu hién dang dwoc lwu gilr tai B6
moén Dwec liéu, Khoa Dwoc, Pai hoc Y Dwoc
TP. H6 Chi Minh.

Héa chét

Ethanol, n-hexan, cloroform, ethyl acetat,

TAP CHI Y DUQC HQC SO 22 - THANG 6/2021

57



methanol cGia Hang Merck, nuwéc cat, DPPH,
acid ascorbic (Sigma).

Phwong phap nghién ctru

Phwong phap chiét xuat va phan Iap

10 kg la véi dwoc chiét ngdm kiét voi
ethanol 70%, thu dwoc 7 L dich chiét, c6 quay
4p suét gidm thu duoc 1,05 kg cao dam dac.
Cao duoc dem pha loang véi nwéc, chiét phan
bd 16ng-ldng véi cac dung méi cé d6 phan cuc
tding dan 1a n-hexan, dicloromethan, ethyl
acetat thu dwoc cao n-hexan (107,6 g); cao
cloroform (118,9 g); cao ethyl acetat (169,1 g).

Kh&o sét tac dung chdng oxy héa cla 4 loai
cao chiét: cao n-hexan, cao cloroform, cao
ethyl acetat va cao nuéc. Két qua cho thay
hoat tinh chéng oxy héa gidm dan theo thir tw
la cao ethyl acetat (82,05%) > cloroform
(25,38%) > cao nuéc (24,83%) > cao n-hexan
(14,63%). Trong sb nay, cao ethyl acetat 1a cao
c6 tac dung manh va duwgc chon dé khao sat
tiép thanh phan héa hoc.

T 70 g cao EtOAc, bang séc ky cot véi hé
dung mai cloroform — ethyl acetat v&i ty 1& ethyl
acetat tang dan: 100 > (95:5) 2> (90:10) >
(80:20) > ethyl acetat (100%)... thu dwgc 9
phan doan:

T phan doan E8 thu dwoc chat 1, dat tén la
CO1 (81,61 mg), la modt chat & dang bot vo
dinh hinh mau vang dam. Tt phén doan E5 thu
dwoc chét 2, dat tén la CO3A (52 mg), la chéat
& dang bdt vé dinh hinh mau vang nhat. Tw
phan doan E3 thu dwoc chét 3, dat tén 1a CO4
(56 mg), 1a chat & dang bot mau vang tuoi.

Céu tric cac chat phan lap dwoc xac dinh
bang phd MS va NMR (do trén may Bruker
AM500 FT-NMR tai Vién Han lam Khoa hoc va
Céng nghé Viét Nam)

Khéo sét tac dung chéng oxy héa

Céc chat nghién ctvu c6 tac dung chdng oxy
héa theo co ché dap tat gbc tw do sé& lam gidm
mau cla DPPH, x&c dinh kha nang nay bang
cach do quang & bwdc séng 517 nm.

Chuén bj

Dung dich DPPH: Pha dung dich DPPH
0,5 mM trong methanol; pha xong dung ngay,
dwng trong lo thdy tinh mau.

Pha dung dich déi chiéu acid ascorbic néng
dao: 2, 3, 4, 6, 8, 10, 12, 14, 18 pg/ml trong
MeOH dé xac dinh ICs, va so sanh két qua voi
mau thir.

Khdo sat hoat tinh danh b&t gbc tw do

DPPH cla 5 mau cao: Toan phan (TP),
n-hexan (H), cloroform (C), ethyl acetat (EA),
nudc (N). Cac mau cao dwoc pha & cung néng
do 18 pg/ml trong methanol. Néu mau kho tan,
tro tan bang DMSO véi ty & xac dinh.

Khao sat déng hoc: Xac dinh thdi gian phan
trng gitra dung dich th&r va dung dich DPPH
dén khi xay ra hoan toan, do hap thu én dinh.

M&u do: Thuc hién phan (ng trong lo
mau nau.

Céc phan (rng phai thwc hién & ché ti, sau
30 phut dén khi 4n dinh thi do quang & bwdc
séng 517 nm.

Bang 1. Cach pha méu do
cta phuwong phap DPPH

i Dung Dung méi ZL::’?
Ong dich MeOH DPPH
thar (ml) (ml) (m)
Tréng 0 4 0
Chirng 0 3,5 0,5
They 1 2,5 0,5

Tinh toén két qua: Hoat tinh chéng oxy hoéa
(HTCO) cta dung dich thtr dworc tinh theo céng
thiec: HTCO (%) = [(AbSchong Absi )/
(Absching — Apstréng)] x 100

Abs: d6 hap thu do dwoc & 517 nm.

Xac dinh ICsy

ICso 1a ndbng d6 ma tai d6 chéat thir loai b
dwoc 50% gbc tw do DPPH.

Céch tinh gia tri ICsy: pha mot giai mau co it
nhat 5 ndng d9, trong d6 phai bao ham néng do
cho HTCO 50%, vé dd thi biéu dién sw phu
thudc ctia HTCO (%) theo nbéng dd chét khao
sat bang phan mém Excel. T d6 thi, suy ra gia
tri n6ng dd co6 HTCO 50% tlc la I1C5y tir
phwong trinh hdi quy tuyén tinh c6 dang y = ax
+b thé y = 50 vao dé suy ra ICs.

Két qua thir tdic dung chéng oxy hoéa
cua cdc mau theo phwong phdp DPPH

Tién hanh khao séat hoat tinh chéng oxy hoéa
in vitro ctia cac chét tinh khiét phan lap dwoc:
cao EtOAc, chét 1, chat 2, chat 3. So sanh ICs
clla cac mau thkr voi véi chat dbi chiéu (acid
ascorbic).

Két qua va ban luan

Xac dinh cau truc cac chat phan lap

Chét 1 (CO1)

Phd MS: Phé MS cia CO1 cho manh m/z
[M-H] 301, cho biét CO1 c6 M = 302 trng voi
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cong thirc phan t&r C15H41007 (Q = 11).

Phd UV ctia CO1 do trong MeOH cho Amax &
255,4 va 371,9 nm. Day chinh 1a dang phé UV
dién hinh ctia phan nhém flavon/ flavonol.

Phd ™C-NMR cia CO1 c6 15 tin higu
carbon, ¢cO dcmax 175,8 < 180 ppm nén dinh
hwéng day la mét flavonol aglycon don gian.
Nhan thay co6 tat ca 8 C-IV trong ving trudng
thadp 135 — 175 ppm; loai trir vj tri C2, C4, C9;
suy ra, CO1 c6 5 nhém thé oxy cu thé 1a 5
nhém -OH. Trong d6 c6 mét nhém tai vi tri C3.

Phd "C-NMR c6 tin hiéu 6¢ 93,3 ppm va d¢
98,1 ppm lan lwot |4 tin hiéu ctia C8 va C6. Do
d6, C8 va C6 chwa bj thé. Phé "H-NMR cho 1
tin hiéu ctia -OH phenol cé do dich chuyén la
12,95 ppm dac trung cho 5-OH. Ngoai ra, quan
sat thay c6 2 tin hiéu H 1a 6y 6,40 d (2 Hz) va
6,18 d (2 Hz) két hop v&i phan tich div liéu
HMBC, xac dinh c6 2 nhém -OH tai vi tri C5 va
C7 cta vong A. Phd "H-NMR con cho thay
bé tin hiéu oy 7,67 d (2 Hz); 7,53 dd (8,2 Hz);
6,88 d (8 Hz); két hop v&i phan tich di liéu
HMBC; xac dinh 2 nhém —OH con lai tai vi tri
C3'vacC4.

Vay so bo két luan CO1 1a mot flavonol gdm
15C, c6 5 nhém OH & 5 vi tri C3, C5, C7, C%
va C4'. T két qua nay va két qua MS, dinh
hwéng day la quercetin. Cac di liéu cia CO1
déu rat phu hop véi quercetin trong tai liéu
tham khao ® *. Nhw vay, co thé khang dinh
CO1 chinh la quercetin (bang 2).

Chat 2 (CO3A)

Phdé MS: phd MS ctia CO3A cho manh m/z
[M-H] 315, cho biét CO3A c6 M = 316 (rng Voi
cong thirc phan tlr C1gH1207 (Q = 11)

Phd UV ctia CO3A do trong MeOH cho Amax
& 254,2 va 370,7 nm. Pay chinh 1a dang phd
UV dién hinh cGa phan nhém flavon/ flavonol.

Phé NMR cta CO3A cé 16 tin hiéu carbon,
€06 dcmax 175,8 < 180 ppm nén dinh hwéng day
la moét flavonol aglycon c6 1 nhém thé. Nhan
thdy co tat cd 8 C-IV trong vung trwdng thap
135-175 ppm; loai trwr vij tri C2, C4, C9; suy ra,
CO3A c6 5 nhém thé oxy. Trong d6 ¢6 1 nhém
tai vi tri C3.

Phé "*C-NMR c6 tin hiéu éc 93,5 ppm va
dc 98,1 ppm lan lwot 1a tin hiéu cia C8 va C6.
Do d6, C8 va C6 chua bj thé. Phd 'H cho 1 tin
hiéu ctia -OH phenol c6 dd dich chuyén la
12,45 ppm dac trung cho 5-OH. Ngoai ra, quan
sat thdy c6 2 tin hiéu H la Jy 6,47 d (2 Hz),1H

va 6,19 d (2 Hz),1H két hop véi phan tich diy
lieu HMBC, xac dinh c6 2 nhém -OR tai vi tri
C5 va C7 cta vong A. Phd "H-NMR con cho
thay bd tin hiéu oy 7,75 d (2 Hz),1H; 7,68 dd
(8,5; 2,0 Hz),1H; 6,94 d (8,5 Hz),1H; két hop
v&i phan tich di¥ liéu HMBC; xac dinh 2 nhém —
OR con lai tai vj tri C3’ va C4".

Trén phd C-NMR cb tin hiéu é¢c 55,7 ppm
va phd "H-NMR cho tin hiéu 6y 3,84s, 3H, day
la tin hiéu cGa nhém methoxy —OCHs; két hop
v&i phan tich di¥ liéu HMBC, xac dinh nhém —
CH3 gén vao vi tri C3'.

Vay, so bd két luan CO3A la mot flavonol
gdébm 16 C, c6 4 nhém OH & 5 vj tri C3, C5, C7,
va C4’ va 1 nhdm —OCH; & vij tri C3. T két
qua nay va két qud MS, dinh huéng day la
isoharmnetin. Cac di liéu cia CO3A déu rat
phu hgp véi isoharmnetin trong tai liéu tham
khao B % Nhw vay, co thé khing dinh CO3A
la isoharmnetin (bang 2).

Chét 3 (CO4)

Phé MS: phé MS cia CO4 cho manh m/z
[M-H] 285, cho biét CO4 c6 M = 286 (rng v&i
cong thtrc phan tlr C15H1006 (Q = 11).

Phd UV ctia CO4 do trong MeOH cho Amax &
264,9 va 367,1 nm. Bay chinh la dang phé UV
dién hinh ctia phan nhém flavon/ flavonol.

Phé NMR cta CO4 c6 15 tin hiéu Carbon,
€6 dcmax 175,8 < 180 ppm nén dinh hwéng day
la mét flavonol aglycon don gian. Nhan thay co
tt c& 7 C-IV trong vung trwdng thép
135-175 ppm; loai trtr vi tri C2, C4, C9; suy ra,
CO4 c6 4 nhém thé oxy cu thé 1a 4 nhém
-OH. Trong d6 c6 1 nhém tai vi tri C3. Ngoai ra
tai vung dc 100-135 ppm, c6 2 tin hiéu C ddi
xrng, khodng céach gitra 2 tin hiéu dbi xng
nay 1a 14,06 ppm, nén cé thé két luan co6 1
nhém —OH tai vi tri C4. Phd "*C-NMR c6 tin
hiéu d¢c 93,4 ppm va 5c 98,1 ppm lan lwot 14 tin
hiéu ciia C8 va C6. Do d6, C8 va C6 chwa bj
thé. Phd "H-NMR cho 1 tin hiéu cta -OH
phenol cé dd dich chuyén la 12,47 ppm dac
trwng cho 5-OH. Ngoai ra, quan séat thay c6 2
tin hiéu H la ¢4 6,43 d (2 Hz),1H va 6,19 d
(2 Hz),1H; két hop vé&i phan tich div lieu HMBC,
xac dinh c6 2 nhém —OH tai vi tri C5 va C7 cla
vong A. Phd "H-NMR con cho thay bo tin hiéu
o4 8,04 d (9 Hz), 2H; 6,92 d (9 Hz), 2H; két hop
v&i phan tich di¥ liéu HMBC; xac dinh c6 2 C
dbi xirng & vi tri 1an lwotla C2', C6’ va C3’, C5'.

Vay so bd két luan CO4 1a mét flavonol
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gdbm 15C, c6 4 nhém OH & 4 vi tri C3, C5, C7 va liéu ciia CO4 déu rat phu hop véi kaempferol
C4'. Tir két qua nay va két qua MS, dinh hwong  trong tai liéu tham khao ® . Nhw vay, cé thé
day 13 kaempferol va tién hanh so phd. Cac dir  khang dinh CO4 la kaempferol (bang 2).

Bang 2. D liéu phé NMR ctia CO1, CO3A va CO4 (do trong DMSO-dg)

co1 CO3A CO4

C 5@ §C 50

(opm) sum (J, Hz) (opm) oum (J, Hz) (opm) oum (J, Hz)
2 146,8 - 146,6 - 146,8 -
3 135,7 - 135,7 - 1356 -
4 1758 - 175,8 - 1758 -
5 160,7 - 160,6 - 160,7 -
6 98,1 6,18 d (2,0 Hz) 98,1 6,19 d (2,0 Hz) 98,1 6,19 d (2,0 Hz)
7 163,8 - 163,8 - 163,8 -
8 93,3 6,40d (2,0 Hz) 93,5 6,47 d (2,0 Hz) 934 6,43 d (2,0 Hz)
9 156,1 - 156,1 - 156,1 -
10 103,0 - 102,9 - 103,0 -
1’ 1219 - 121,9 - 1216 -
2’ 115,0 7,67 d (2,5 Hz) 111,7 7,75 d (2,0 Hz) 129,4 8,04 d (9,0 Hz)
3’ 1450 - 147,3 - 115,4 6,92 d (9,0 Hz)
4’ 147,7 - 148,7 - 159,1 -
5 1155 6,88 d (8 Hz) 1155 6,94 d (8,5 Hz) 115,4 6,92 d (9,0 Hz)
6’ 119,9 7,54dd(8,5;2,0Hz) 121,6 7,68 dd (8,5; 2,0 Hz) 129,4 8,04 d (9,0 Hz)

5-OH - 12,48s - 12,45s - 12,47
OCH, - 55,7 3,84s, 3H -

. CO4 - Kaempferol )
Hinh 1. Cau tridc céac flavonoid phan Iap tir la cdy voi
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Khao sat tac dung chéng oxy héa cua
cac chét phan lap

Céac chét tinh khiét phan lap tlr cao ethyl
acetat c6 HTCO gidm dan theo the tw
quercetin (ICso = 2,13 pg/ml) > isoharmnetin
(ICs0 = 3,22 pg/ml) va kaempferol (ICsy =
3,29 ug/ml). Trong d6 quercetin c6 hoat tinh
chdng oxy héa manh hon cao EA (ICs = 2,58
pg/ml) va manh hon so véi chat dbi chiéu acid
ascorbic (ICsy = 2,28 pg/ml). Hai chéat con lai
isoharmnetin va kaempferol déu cé hoat tinh
chéng oxy héa kém hon cao ethyl acetat va
acid ascorbic.

Két luan

Tl phan doan cao ethyl acetat tir 14 cua
cay vbi Cleistocalyx operculatus (Roxb.) Merr.
et Perry thu mua tai Quan Tha P, Tp. HO Chi
Minh da phan lap va xac dinh dwoc 3 flavonoid
la quercetin, isoharmnetin va kaempferol.

Nghién ctu nay cho thdy quercetin c6 hoat
tinh chéng oxy héa manh nhét véi ICs =
2,13 pg/ml; manh hon so véi chat déi chiéu
acid ascorbic (ICso = 2,28 pg/ml). Hai chat con
lai isoharmnetin (ICsp = 3,22 pg/ml) va
kaempferol (ICso = 3,29 pg/ml) déu cé hoat tinh
chéng oxy héa va kém hon so véi chat dbi
chiéu acid ascorbic.
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