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Xac dinh thanh phan héa thwc vat va hoat tinh khang
oxy hda cua hoa Khé (Averrhoa carambola L.)
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BUi Thé Vinh’, Phan Nguyén Thu Xuan'
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’Céng ty C6 phan Y té€ Chén Vin
TOMTAT

Dt vén dé: Hoa khé (Averrhoa carambola L.) la mét bd phén it dwoc nghién ciru cda cdy khé, mdc du
thuong duoc sty dung trong y hoc ¢é truyén dé diéu tri cdc bénh nhw viém hong, ho va tiéu dom. Muc tiéu
nghién ctru: Nghién ciru ndy duorc thue hién nhdm khdo sdt thanh phén hdéa thuc vat va ddnh gid hoat tinh
chéng oxy héa in vitro cda hoa khé. Déi turong va phurong phdp nghién ciru: Thanh phdn héa hoc va ddnh gid
hoat tinh chéng oxy héa théng qua cdc thir nghiém dinh tinh héa hoc, sdc ky I6p méng (TLC), xdc dinh ham
Iwrong polyphenol téng bdng phwrong phdp UV-Vis va hai thi nghiém chéng oxy héa bao gém phdn ting khir
kali pemanganat va khé ndng quét géc tw do DPPH. Két qud: Hoa khé chira nhiéu nhém chét sinh hoc nhw
flavonoid, saponin, proanthocyanidin, tannin, ... Hdm lwong polyphenol téng cao cdn 0.54 + 0.96 mg GAE/qg
dwoc liéu va cao nuwdc 1.78 + 0.41 mg GAE/g duoc liéu. Méu thir cho thdy hoat tinh chéng oxy héa vdi IC,,
trong thi nghiém khir KMnO, l6n lwot Ia 52,497.22 ug/mL (cao cbn) va 19,353.20 ug/mL (cao nudc); trong
tht’ nghiém DPPH la 1,504.54 ug/mL (cao c6n) va 1,039.42 ug/mL (cao nwéc). Két ludn: Cdc két qud cho thdy

hoa khé cé khd ndng chéng oxy, la nguén nguyén liéu tiém ndng cé thé trng dung trong nganh dwoc phém.

Tirkhéa: hoa Khé, Averrhoa carambola L., thanh phén héa thuc vat, hoat tinh chéng oxy héa

1. DAT VAN DE

Hién nay cac nghién ctru vé duoc liéu cd ngudn géc
thue vat ngay cang dwoc quan tdm do nhu cau st
dung nguyén liéu ty nhién trong phong va diéu tri
bénh tidng cao. Trong s& d6, cdy Khé (Averrhoa
carambola L.), thudc ho Oxalidaceae, duoc biét
dén réng radi trong dan gian va&i nhiéu cong dung y
hoc truyén théng, dac biét 1a cac bd phan nhu 13,
qua va ré. Theo y hoc c6 truyén, qua Khé duogc st
dung dé diéu trj ho, sot, tiéu chay va cac réi loan
tiéu hoa, ha cholesterol va ho tro diéu tri dai thao
dudng [1, 2]. L4 Khé cb tac dung khang viém, ha
huyét ap cac hdi chirng chuyén hdalién quan [3, 4].
Tuy nhién, hoa Khé lai chua cé nhiéu nghién ctru.
Hoa Khé& c6 mau sic sdc s& (hong, dé hodc tim), 1a
ngudn nguyén liéu dé thu hai va phé bién & nhiéu
dia phuwong. Trong dan gian, hoa Khé thudrng duoc
st dung dé lam thudc tri ho, viém hong, tiéu dom
[5]. Viéc nghién ctru hoa Khé vé thanh phan hda
thuc vat (bang cac phan (rng hda hoc va sac ky I6p
mong) cling nhu dénh gid hoat tinh chdng oxy héa
in vitro (qua thir nghiém khr KMnO, va quét géc tu
do DPPH) I3 buwédc dau tién nham cung cap co s&
khoa hoc cho viéc khai thac bé phan nay trong rng
dungsau nay.
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2.PHUO'NG PHAP NGHIEN CU'U

2.1.D4i twong va nguyén liéu nghién ciru

DG6i twong nghién ciru 1a hoa Khé (Averrhoa
carambola L.) dwgc thu hai tai tinh Bén Tre trong
giai doan tlr thang 01 dén thang 3 nam 2025, vao
thoi ky hoa con 1a bup chua nd. Mau duoc dinh
danh thyc vat bai Cao Ngoc Giang (Trung tam Sam
va Duoc liéu Thanh phé H6 Chi Minh) va duoc luu
trit tai B mon Hoéa phan tich - Kiém nghiém, Khoa
Duoc, Trudng Dai hoc Qudc té€ Hong Bang. Mau
hoa duoc xir Iy so bd bang cach rira sach, say kho
dén khidat dd am 8 - 15%, sau d6 dwoc nghién min
va bdo quantronglokin.

2.2.Thiét bjva héachat

Thiét bj: Can phan tich, bé siéu 4m, mdy quang phé
UV-Vis (Shimadzu UV1800), buéng soi UV, bang
mongsilicagel F,.,.

Héa chat chinh: Diethyl ether, ethanol 96%, nuéc
cat, NaOH 10%, KOH 5%, HCl 10%, thuéc thir dac
hiéu dinh tinh (FeCl,, gelatin, Stiasny, Liebermann-
Burchard), thuéc th Folin-Ciocalteu, DPPH,
KMnO,, tannicacid, gallicacid, methanol.

ISSN: 2615 - 9686



Tap chi Khoa hoc Trwwérng Dai hoc Quéc té Hong Bang - S6 38 - 11/2025: 75-82

2.3.Phantich so’bd thanh phan héa thwe vat
2.3.1. Chiét phén doan dich chiét

Mau duorc liéu kho ¢ dd am 10 + 2%, chiét tuan tu
bang cac dung mdi cé d6 phan cuc ting dan: Ether,
ethanol va nudc, theo phuong phap cai tién tir Ciulei
[6]. Mbi phan doan chiét dugc thu hoi va cd dic riéng,
sau dé dung cho céc phan tng dinh tinh nhdm chét.

2.3.2. Binh tinh bdng phdn trng héa hoc

Cac nhém chat hoéa thuc vat duoc dinh tinh bang
phan ng mau dac hiéu hoac tao tda: Alkaloid,
flavonoid, proanthocyanidin, tannin, coumarin,
glycosid tim, saponin, acid hitu co, carotenoid va cac
chatkhr [7].

2.3.3. Dinh tinh bang sdc ky I6p méng (TLC)
Phatinh: Silica gel F,., (Merck), catbang 5x 10 cm.

MAu thir: Cac phan doan ether, ethanol va nuéc
cta hoa Khé duoc cd dic, hoa tan lai trong lvong
nho dung méituwong irng dé cham bang.

Cach chdm mau: Mbi bang dwoc cham 2 pL moi
mau, cach mép day 1 cm.

Hé dung méi trién khai:

- Toluene: acid formic: ethyl acetat: aceton
(5:2:2:0.5)

- EtOAc: methanol: nuwdc(9:1:1)

-Benzen: EtOAc(1:1)

- EtOAc: methanol: nwéc(7:3:1)

Hién mauva quansat:

Sau khi trién khai, bAn mong dwoc lam khé va hién

mau bang nhiéu thudc thlr dac hiéu:

- FeCl, 5%: Hién mau déc hiéu cta polyphenol (tim,
xanh dam).

-Dungdich H,S0,4/EtOH 10%.

- Quan sat dudi den UV 254 va 365 nm: Phat hién
cac hgp chat phat huynh quang nhuw coumarin,
flavonoid.

2.4.PiéuchécaoldénghoaKhé

Mau duoc lidu kho (5 g) cé d6 am 10 + 2% duoc
chiét ba [an vai thé tich dung moi gidm dan (50 mL,
40 mL, 30 mL), dung ethanol hoac nwédc tuy theo
mau. Dich chiét duoc loc, cd dic bang phuong
phdp cach thdy dén con % thé tich ban d4au, dé yén
24 gid, sau do tiép tuc cé dén 5 mL. Céc cao long
nay duoc dung dé xac dinh polyphenol va thir
nghiém hoat tinh chéng oxy hda.

2.5. Xac dinh ham lwgng polyphenol téng bang

phuong phap UV-Vis
Ham luvong polyphenol téng dwoc xac dinh theo
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phuwong phap Folin-Ciocalteu, st dung gallic acid

lam chuan. Quy trinh gdm cac budcsau (7, 8]:

-Pha dungdich chuangallicacid & cdcnéng dé (10 -
200 pg/mL).

- Phan (rng vdi thuéc thir Folin-Ciocalteu va Na,CO,
7.5%, Gtrong béng t6i 30 phut.

-Po hipthutaibudcsdng 765 nm.

- Ham luwgng polyphenol toan phan (ug GAE/g
duoc liéu khd) dugc do lwong bang ham luong
gallic acid duong luvgng (GAE) va duoc tinh bang
congthirc:

Trong do:
P:Ham luong polyphenol (ug GAE/g duocliéu kho)

a: Gid trix tir dwdng chuan gallic acid (ug/mL).

m: Kh&i lvgng duoc liéu kho cé trong thé tich mau
gbc (g).

F: Do phaloang.

2.6.Danh gid hoat tinh chéng oxy héa in vitro
2.6.1. Thirnghiém hoat tinh khir KMnO,

Dua trén kha nidng mat mau ca KMnO, khi bi khir
b&i chat chéng oxy héa. Mau thir va dung dich
KMnO, dwgc tron va u trong 120 phat, do hdp thu
tai 525 nm. Chirng duong dugc st dung la tannic
acid va mautrangla nuwéc cat.

Mau duoc xr ly theo muc 2.4 va hiéu suat chdng
oxy héa duwoctinhtheo congthirc[9-11].

(0D, — 0OD,) 1

00
0D,

% trc ché =
Trong do:
OD_: Matdo quang cliadung dich KMnO, va nudc.
OD,: M4t d6 quang clia KMnO, va mau thir.
% rc ché = Hiéu suat téng chat chéng oxy hda (%).
Tinh IC.,: Lay hai ndng do va % (rc ché gan khoang
50% thé vao phuong trinh y = ax + b dé xac dinh hé
s&avabclamauchuan, mauthlrtheo congthirc:
Y2—W
a =
X2 — Xq

b=y, —ax

Trong dé:

y: Phantram (rc ché (%).

x: Nong d6 (ug/mL).

a, b:Hé& s6 tuyéntinh.

+ Chon 2 ndng dd c6 % rc ché xoay quanh gan

khoang 50% dé tinh IC,, theo cdng thirc:
_(50-D)

a
Dwa vao phan mém Excel thu dugc phwong trinh
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gitra ndng dd mau thirva % (rc ché cdé dang y = ax +
b, théy=50dé tim dwocIC,,ciamiuthir.

2.6.2. Thirnghiém hoat tinh quét géc tw do DPPH
DPPH la géc tu do én dinh ¢ mau tim, bi mat mau
khi phan (ng véi chat chéng oxy hda. Dung dich
DPPH (0.6 mM trong methanol) duoc phan &ng véi
mau va U trong 30 phut, do tai 517 nm [12, 13].
Chirng dwong duoc st dung la ascorbic acid va mau
trang 13 methanol. M3u duoc x{ Iy va hoat tinh
chdng oxy hod % trc ché dugctinh theo cong thirc:
% trc ché = —(ODC — Ob) x 100
oD,

Trong do:
OD,: Mat do quang ciia dung dich KMnO, va nudc.
OD,: M4t d6 quang clia KMnO, va mau thir.
% rc ché = Hiéu suat tdng chat chéng oxy hda (%).
Tinh IC,,: LAy hai néng dd va % (rc ché gan khoang
50% thé vao phuong trinh y = ax + b dé xac dinh hé
s&avabclamauchudn, mauthlrtheo congthirc:

Y2— W1

a=
X2 —X1

b=y, —ax

Trong do:
y: Phantram &rcché (%).
x:Néng do (ug/mL).
a, b:Hés6 tuyéntinh.
+ Chon 2 néng d6 cd % Uc ché xoay quanh gin
khoang 50% dé tinh IC,, theo cdng thirc:
L _(50-D)

a

Dwa vao phan mém excel thu duwoc phuwong trinh
gitta ndng dd mau thir va % trc ché cd dangy = ax +
b, théy=50dé tim dugcIC,, cia mauthir.

3.KETQUAVATHAO LUAN

3.1. Phantich so’ bd thanh phan héa thyc vt
3.1.1. Két qud chiét phdn doan

Mau duoc lieu kho (hoa Khé) sau khi dwoc nghién
min d3 dwoc ti€n hanh chiét tuan tu bang ba loai
dung méi c6 d6 phan cuc ting dan: Diethyl ether
(khéng phan cuec), ethanol 96% (phan cuc trung
binh), va nwdc (phan cwc manh). Quy trinh chiét
duoc thyc hién theo phuong phap cai tién cla
Ciulei, v&i mbi dung moi chiét ba Ian lién tiép, thoi
gian moi [an chiét 20 phut trong bé siéu am, sau d6
gdp va cd dic dich chiét bang bép cach thly dén
thé tich 5 mL. Hiéu suat chiét cao nhat dwoc ghi
nhan & phan doan chiét bang nudc, tiép theo la
ethanol vathap nhatla ether.

3.1.2. Binh tinh bdng phdn trng héa hoc

Phan tich dinh tinh thanh phan hda thuc vat cla
hoa Khé& dwoc ti€n hanh bang cach s dung céc
thudc thr dic hiéu nham phat hién cadc nhém hop
chat chinh thuong gap trong duwgc liéu nhu:
Flavonoid, proanthocyanidin, tannin, alkaloid,
coumarin, glycosid tim, saponin, carotenoid, acid
hitu co va cac chat khir. Cac phdn (rng héa hoc
duogc thyc hién trén cac phan doan chiét twong
rng v&i ba dung méi: Diethyl ether, ethanol va
nudc, theo phuwong phap mo ta béi Ciulei.

Bang 1. K&t qua phan tich so b thanh phan héa thuc vat hoa Khé trén cao chiét cén, nuwdc

Nhom chat M3u cao chiét | Phan *ng hdéa hoc dic trwng | K&t qua trén miu hoa Khé
Tao mau xanh den (FeCls);

Tannin Cén, nuéc FeCls 5%, gelatin, Stiasny tha (gelatin) = (+), manh &

phan doan nudc

. " . . . Phan (rng Cyanidin: Dung

Flavonoid Con, nuwdc Phan rng Cyanidin dich chuyén sang d6 - (+)
Dich chiét c6 mau - chuyén

Proanthocyanidin Con, nudc NaOH 10%/t°, HCl 10%/t° sang do hodc xanh khi déi

pH = (+)
. Tao bot bén véi nuwdc khi lac
i Con, nud T Lép bot >1 +
Saponin on, nwdc manh trong 2 phit p bot cao cm = (+)
e " , Phan &ng Fehling A + e o s
Chat khwr Con, nuwdc an. ng re mg, Két tua do gach = (+)
Fehling B, dun néng
Nhan xét: nudc, cé hoat tinh lam két tla protein va sat hda

- Tannin: Cho két qua duong tinh rd rét véi ca ba
thudc thlr - FeCl,, gelatin va Stiasny, dac biét
manh & phan doan nudc va ethanol. Diéu nay
phu hop véi tinh chat cda tannin - dé tan trong
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triba.

- Flavonoid va proanthocyanidin: D&u cho mau déc
truwng va bién déi rd rét khi thay déi méi truong
pH, khang dinh sy hién dién cba hai nhém chat
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polyphenol nay trong hoa Khé. Phan doan
ethanol thé hién phan (ng rd nhat, phu hop vai
do tan cla flavonoid trong dung méi hiru co phan
cyctrungbinh.

-Saponin: Déu xuat hién manh & dung moi nudcva
ethanol - dac trung cla céc glycosid tuw nhién va
hop chat chira vong lacton.

Bang 2. K&t qua sic ky |&p mdng

3.1.3. Dinh tinh bdng sdc ky 16’ méng (TLC)

Sau khi dinh tinh bang cac phan &ng héa hoc, cac
phan doan chiét ctia hoa Khé tiép tuc dugc phan
tich bdng phuwong phap sac ky 1&p moéng (TLC)
nham ho trg nhan dién so bo cdc nhém hop chat
dactrung cé trong dich chiét va danh gia tinh phan
cuctuong ddicha ching.

Hé dung méi Phan doan | So& vét Rf (khoang) Mau duéi UV/ sau hién mau
EtOAc:MeOH:H,0 Con, nuéc | 4-6vét 0.19 - 0.89 Tim, hong, xanh da troi, xanh réu
(9:1:1) (FeCls)
Toluene: Acid formic:
EtOAc: Aceton Ether,con | 2-4vét | 0.25-0.73 Huynh quang xanh, vang dudi UV
(5:2:2:0.5)
Benzen:EtOAc (1:1) Ether 2 vét 0.40 - 0.60 V&t md, khé nhan dién
EtOAC(:;\_/';%H:HZO Con,nuwéc | 2vét | 0.04-0.07 Xanh réu (FeCls)

Hinh 1. TLC trén hé EtOAc - Methanol - Nwdc
(9:1:1)-TTH,S0,/ Con

Nhan xét:

- Hé dung moi EtOAc - MeOH - H,0 (9:1:1) cho kha
nang tich hoat chat rd rang nhat déi véi phan
doan ethanol va nudc. Xuat hién nhiéu vét rd rét
& R, da dang, cho thdy mAau chira nhiéu hop chat
c6 d6 phan cuc trung binh dén cao. V&t mau tim
(H,S0,/Con) va xanh réu khi hién véi FeCl, khdng
dinh sy hién dién cta polyphenol - d3c biét Ia
flavonoid va tannin.

- Cac vét phat huynh quang xanh nhat du¢i UV &
phan doan ether la ddu hiéu c6 thé lién quan
déncoumarin, motchatcé kha ndng phatquang
dactrung.

- Mot sé vét xuat hién & vung R, thap (0.19 - 0.30)
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thé hién cdc hop chat c6 phan cuc cao - phi hop
v@idac diém cda cacflavonoid, va acid hitu co.

3.2.Xacdinh ham lwong polyphenol tong
D6 hipl.6

thu 4 .

I

1 y=0.07x+0.01 &

R2=099 .
0.8
]
06 |
.-"'

04 L
02 |

0 *

0 50 100 150 200 250

Néng d (ug/mL)
Hinh 2. D6 hap thu cda d3dy chuan gallic acid

Bang3. DO hap thu clla mau cao con va cao nude (n = 3)

a 3nl | Lan2 | Lan3

x " 0.317 0.323 0.325
Mau cao con

0.324 0.319 0.322

M3U cao nudc 1.027 1.033 1.033

1.035 1.040 1.036

Bang 4. K&t qua ham lugng polyphenol téng c6 trong
mau hoa Khé

) Do hap thu Polyphenol téng
Mau thlr | trung binh (mg GAE/g duwoc
(OD) liéu khd)
Cao con 0.322 0.54
Cao nudc 1.034 1.78

Két qua ham luwong polyphenol trong mau cao con:
0.54 mg GAE/g duoc liéu khé (n = 3, SD = 0.0031,
%RSD = 0.96), trong mau cao nudc 1.78 mg GAE/g
duocliéukho (n=3,SD=0.0043, %RSD =0.41).
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3.3. Danh gia hoat tinh chéng oxy héa in vitro

3.3.1. Bdnh gid hoat tinh chéng oxy héa in vitro trong thir nghiém khir KMnO,

% Ucché 54

53 .
52 - -

51 .

s -

49 .

48 ' y=001x+34.46
47 . R2=099

46

40350 45350 50350 55350 60350 65350

Nong d6 (ug/mL)
Hinh 3. Budng biéu dién hoat tinh chéng oxy héa
va néng do cha tannic acid

% Uc ché 58

57 R
56
3 e
54
53 '_..“"
52 o
51 y=001x+4581
50 R2=099
49 ¢
48
10000 20000 30000 40000 50000 60000
Néng @6 (ug/mL)

Hinh 5. Budng biéu dién hoat tinh chéng oxy héa
va néng do6 clia mau cao nudc

Xac dinh IC,: IC,, 1a ndng d6 mAu can thiét dé dat hiéu

suat chéng oxy hda 50%. Tir d6 thi tuyén tinh hodc

% Ucché 65

60 -
55
50 o
45
40 o
35 o y=0.053x+29.08
30 e R?=099
25
0 200 400 600 800
Néng 86 (ug/mL)

Hinh 4. Budng biéu dién hoat tinh chéng oxy hda
va néng dé cha mau cao con

ICso (ng/mL) 60000 52497.22
png/mL

50000 ]
40000
30000 1935320
20000 pg/mL
10000 413.01

ng/mL

Acid tannic MiAucaocdn  Mau cao nude

Hinh 6. IC,, cia mAau chirng dwong va mau thir

phan mém x{r ly s6 liéu, két qua IC,, nhw sau: Cao con
la52,497.22 pg/mLva cao nudc: 19,353.20 ug/mL.

Bangs5. K&t qua % Urc ché trong thir nghiém hoat tinh chéng oxy héa bang thuc nghiém khir KMnO, clia mau thir

Néng ddé | % rc ché - Chirng Néng do % rc ché - Néng do % rc ché -
(ng/mL) duong (%) (ng/mL) Cao c6n (%) (ng/mL) Cao nuéc (%)
600 61.7 62836 52.8 49963 56.7
400 49.2 57600 515 41636 54.6
200 39.5 52363 49.9 33309 52.7
100 34.9 47127 48.3 24981 51.7
50 31.9 41890 46.7 16654 49.2

3.3.2. Bdnh gid hoat tinh chéng oxy héa in vitro trong thir nghiém quét géc tw do DPPH
Bang6. K&t qua % (rc ché trong thuc nghiém hoat tinh chéng oxy héa bang quét gdc tu do DPPH clia mau thir

Néng dd % trc ché - Néng dd % Urc ché - Nong dd % trc ché -
(ng/mL) | Chirng dwong (%) (ng/mL) Cao c6n (%) (ng/mL) Cao nuwédc (%)
16.7 58.3 1536 51.4 1099 533
12.5 46.2 1408 45.8 916 43.2
8.3 34.6 1280 41.7 732 33.7
6.3 26.8 1152 37.5 549 23.4
4.2 18.7 1024 33.6 366 13.6
% Uc ché 70 % Uc ché 55
60 L so| *
% ,..,‘--""“/ 45 s
40 e "
50 et * y=3.12x+7.03 “ o -
2 e Ri=099 35 | e
10 30
2 7 12 17 2 1000 1100 1200 1300 1400 1500 1600
Néng d6 (ug/mL) Néng d8 (ug/mL)

Hinh 7. Duong bidu dién hoat tinh chéng oxy héa
va néng do cha ascorbic acid
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Hinh 8. Budng biéu dién hoat tinh chdng oxy hda
va néng dé cha mau cao con
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% Ut ché §0

)
50 P
el
40 e
/,‘.’

30 e

- y=0.05x+6.30
20 /.r" R?=0.99

«

10

300 500 700 900 1100 1300
Néng @6 (ug/mL)
Hinh 9: Budng biéu dién hoat tinh chéng oxy héa
va néng do6 clia mau cao nudc

Xac dinh IC,: IC,, 13 nbng d6 mAu can thiét dé dat hiéu
suat chéng oxy hdéa 50%. Tir d6 thi tuyén tinh hodc
phan mém xt ly s6 liéu, két qua IC,, nhw sau: Cao con:
1504.54 pg/mL va cao nudc: 1039.42 pg/mL.

4.THAO LUAN ]

4.1. Phantich so' b thanh phan héa thyc vat

4.1.1. Két qua chiét phén dogn

Hiéu suat chiét theo thi tw nwdc > ethanol > ether
phan &nh sy phan bd cla hoat chat trong hoa Khé
nghiéng vé cac hop chat phan cuc va trung binh
phan cyc - d3c diém thuwdng gap trong céc loai thuc
vat co hoat tinh chdng oxy hda cao. Dy cling la co s&
ly thuyét vitng chac dé Iya chon nudc lam dung moi
chinh cho cac phan tich sinh hoc tiép theo, thay vi
dung ethanol hodc ether. Sy khac biét vé hiéu suat
gitta hai dung moi phan cuc (ethanol va nudc) cho
thay con it tap hon nudrc, c6 thé chiét tét hon céc
hop chat flavonoid cé trong lwong phan ti trung
binh va i luc véi dung méi phan cuc, diéu nay sé
duoc khang dinh thém qua két qua dinh luvong
polyphenolva IC,, trong cac phép thir khir.

4.1.2. Dinh tinh bang phdn trng héa hoc ]
Két qua dinh tinh hoa thuc vat cho thay hoa Khé la
nguodn chira da dang cic hop chat cé hoat tinh sinh
hoc cao, trong d6é n6i bat nhat I3 flavonoid,
proanthocyanidin, tannin va saponin. Day la cac
nhém chat thuong lién quan dén hoat tinh chéng
oxy hoa, khang viém, khang khuan va diéu hoa mién
dich [12, 14]. Dic biét, sy cé mat cla flavonoid
(proanthocyanidin) va tannin & murc d6 rd rét goi y
rang hoa Khé cé thé 1a ngudn nguyén liéu thién
nhién giau polyphenol. Nhitng phat hién nay sé
duoc kiém chirng thém bang TLC va cac phép thir
dinh lwong - sinh hoc & cac phan tiép theo.

4.1.3. Dinh tinh bang sac ky 16 mdng (TLC)

Két qua tr TLC hoan toan déng nhat vai két qua dinh
tinh hda hoc da thuc hién & muc 3.1.3. Phan doan
ethanol va nwdc ndi bat véi mat do vét nhiéu, mau
rd - day la phan doan tap trung céc chat cd kha ndng
chdng oxy hda cao. Két qua nay ciing cling cd co s&
cho viéc lya chon phan doan ethanol va nudc dé
tién hanh dinh luvgng polyphenol va th&r nghiém
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Hinh 10: IC,, cia mau chirng dwong va mau thir

sinh hoc chuyén sau.

4.2. Xac dinh ham lwong polyphenol téng

C3 hai mau chiét tir hoa Khé déu chira ham Iwong
polyphenol téng dang k&, tuy nhién mau chiét bang
nudc cho két qua cao hon gan 3 1an so véi mau chiét
con. Diéu nay phan dnh hiéu qua trich ly ciia nude doi
vdi cac hgp chat phenolic - vén tan tot trong dung méi
hitu co phan cuc cao. So sanh v&i mét s6 duoc liéu
phé bién co chira polyphenol nhu 13 8i, 14 tra xanh hay
vo lyu (dao dong tir 0.20 - 0.50 mg GAE/g) [15], thi
ham lwong polyphenol trong hoa Khé chiét nuwéc
duoc xép vao nhdm cao, cho thdy tiém nang (rng
dung cla duoc liéu nay trong nganh thyc pham chire
nang, my pham hodc chéng oxy hda tu nhién. Ngoai
yéu t6 dung mdi, mau sic dic trung (ndu dd - nau
tim) clia cao nudc ciling ciing ¢6 cho nhan dinh rang
mau chiét nudc giau flavonoid - nhitng hop chat gop
phan 1&n vao tdng luong polyphenol va khd nang
chéng oxy hda clia mau. Khi so sanh véi cac bd phan
khéc cla ciy Khé d3 duoc nghién clru, c6 thé thay sy
khac biét dang chiy vé ham luong polyphenol va kha
nang quét géc ty do DPPH. Cu thé, nghién clru cla
Luan va cdng sy (2021) cho thay téng phenolic trong
la Khé dao dong tir 3.50 - 5.20 mg GAE/g duoc liéu
khé, trong khi qua Khé c6 ham lugng thap hon [1],
khodng 1.20 - 1.80 mg GAE/g. Hoat tinh (rc ché gbc ty
do DPPH cua la dat IC,, & muc 750 - 900 pg/mL, con
qua & mirc khoang 1.50 - 2.00 pg/mL. So véi két qua
clia chiing tdi, hoa Khé& c6 ham lwgng polyphenol téng
2.32 mg GAE/g, nam gilta qua va I3; hoat tinh DPPH
vai IC,, la 1.04 pg/mL (cao nuwéc) va 1.50 pg/mL (cao
cdn) cling & mirc trung gian, cao hon qua nhung thap
hon I4. Diéu nay cho th3y hoa Khé cé tiém nang chéng
oxy héa nhat dinh, dinh vi nhu mét ngudn polyphenol
va chat chdng oxy hoa thién nhién trung gian so vdi la
va qud, dong thdi bd sung thém lwa chon vé bd phan
s dung clia cdy Khé trong (rng dung duorc liéu.

4.3. Danh gia hoat tinh chdng oxy héa in vitro

4.3.1. Bdnh gid hoat tinh chéng oxy héa in vitro
trong thi nghiém khir KMnO,

M3u cao chiét con cho cé hoat tinh, mirc d6 han ché
hon mau nudc, phu hop véi két qud ham lugng
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polyphenol mau nwéc cao hon mau con (1.78 so véi
0.54 mg GAE/g duocliéu).

Co ché phan Ung 1a su cho electron tir nhém OH
phenolic trong flavonoid, tannin, proanthocyanidin -
kh&r Mn7* thanh Mn?*. Do d6, mau cang giau
polyphenol thi khd nang khir cang manh.

4.3.2. Banh gid hoat tinh chéng oxy héa in vitro

trong thir nghiém quét géc tw do DPPH

CA4 cao ¢bn va cao nwdc tir hoa Khé déu cé hoat tinh
chdng oxy héa. Mau cao nudc hidu qua hon, khang
dinh vai tro ctia ethanol trong trich ly cdc hop chat cé
hoat tinh sinh hoc nhu flavonoid, proanthocyanidin.
Két qua quét goc tu do DPPH tuong quan tét vai két
qua cta phuong phap khlr KMnO, va dinh luong
polyphenol téng (muc 3.2 - 3.3.1), cling cd gia thuyét
rang nhém polyphenol - ddc biét 13 flavonoid - [a tac
nhan chinh gy ra hiéu rng chéng oxy héa trong
mau. Trong khudn khd nghién ctru ndy, nhém téc gia
chua tién hanh phan tich thdng k& ANOVA va post-
hoc dé so sanh sy khac biét giita cao nuwdc va cao
ethanol. Tuy nhién, quan st két qua IC,, va % trc ché
cho thay cao nudc cé xu hwdng cho hoat tinh chéng
oxy hda cao hon. Kién nghi cac nghién ctru tiép theo
can b6 sung kiém dinh théng k& (ANOVA, t-test,
post-hoc) nham khang dinh chic chan mrc d6 khac
biét gitra cac mau.

5. KET LUAN - KIEN NGHI

5.1. Kétluan

Nghién clru nay da khao sat toan dién thanh phan
hdéa thuc vat va danh gia hoat tinh chéng oxy héa in
vitro cGa hoa Khé (Averrhoa carambola L.) théng
qua cac budc dinh tinh hda hoc, sic ky 16p moéng
(TLC), x4c dinh ham lwgng polyphenol tdng va hai
phép thir chdng oxy héa phé bién (KMnO, va DPPH).
Céc két qua chinh dat dwoc gdbm: Thanh phan héa
thyc vat da dang: Hoa Khé chira nhiéu nhdm chat ¢
hoat tinh sinh hoc nhu flavonoid, proanthocyanidin,
tannin, saponin, chat kh, acid hitu co... Cac phan
&ng déc hiéu va sic ky 16p mdng déu khang dinh su
hién dién cda polyphenol, dac biét |a trong phan
doan chiét ethanol va nwdc. Hiéu suit chiét cao:
Phan doan chiét bang nwéc cé hiéu suit cao nhat
(18.32%), ti€p theo |a ethanol (11.52%). Tuy nhién,
phan doan nudc cho thdy chat lwong cao hon véi
ham lugng polyphenol cao va mau sac dam, phu
hop véi muc tiéu nghién clru hoat tinh sinh hoc.
Ham lwong polyphenol t6ng dwoc xac dinh trong

mau cao con dat 0.54 + 0.96 mg GAE/g duoc liéu
kho va 1.78 + 0.41 mg GAE/g duwoc liéu d6i véi mau
cao nuwdc. Hoat tinh chdng oxy hda: Phép thl
KMnO,: IC,, cao cén = 52,497.22 ug/mL; cao nudc =
19,353.20 pg/mL. Phép thlr DPPH: IC,, cao cbn =
1,504.54 ug/mL; cao nwdc=1,039.42 pg/mL.

Tong hop céc két qua cho thay hoa Khé 1a mét bd phan
thuc vat cd gia tri sinh hoc cao, chira cic hop chat thién
nhién cé khd ndng chdng oxy hda. Day la ngudn nguyén
liéu tiém nang dé phat trién cac san pham duoc liéu,
thye phdm chirc ndng va my pham cé ngudn goc tu
nhién, déng thoi la huwéng khai thac hop ly hon toan
cay Khé& - mot loai cay quen thudc tai Viét Nam.

5.2.Kiénnghi o

Vé nghién clru tiép theo: Can tién hanh phan lap va
dinh danh cau truc cac hop chat polyphenol chinh,
d&c biét 13 cac flavonoid va proanthocyanidin, nham
lam rd tdc nhan chinh gay ra hoat tinh sinh hoc. Tién
hanh so sanh truc tiép vdi cdc bd phan khac cla cay
Khé (I3, qua, ré), dé xay dung ho so toan dién cho
viéc phat trién duoc liéu tong thé. Trong nghién ctru
nay, nhom chuwa tién hanh cic phép thir bd sung nhw
ABTS hay FRAP, ciing nhv chuwa s& dung chuan
Trolox/VitC dé so sanh déng nhat. Py la mét han
ché can dugc khac phuc va ching toi ki€n nghi cac
nghién ctru tiép theo nén ma& rong thém céac phép
thir nay, déng thoi dp dung kiém dinh théng ké
(ANOVA, t-test) dé tang do tin cdy cho két qua.

Vé (rng dung thuc tién: C6 thé xem xét khai thac hoa
Khé nhu mét ngudn nguyén liéu ban dia gia ré, phuc
vu cho san xuat thuyc phdm bdo vé strc khde, my
pham thién nhién ho3c chat bao quan sinh hoc.
Khuyén nghi th&r nghiém (rng dung chiét xuat hoa
Khé trong cdc mé hinh sdn pham thuc t&, nhu nudc
giai khat chong oxy hoa, kem bdi da, vién nang chirc
nang, vdi su két hop clia cdng nghé trich ly tinh sach.

Canh bao an toan - doc tinh: Mac du hoa Khé thé
hién tiém ndng chdng oxy hda, can luu y rang mot s6
bdo cdo d3 ghi nhan déc tinh cla Averrhoa
carambola & bénh nhan suy than, lién quan dén sy
hién dién cla oxalat va caramboxin. Do do, viéc irng
dung chiét xuit hoa Khé trong thyc pham hodc
duwoc pham nén di kém véi danh gid an toan, dac
biét & nhdm d6i twong cé bénh nén.
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Phytochemical constituents and antioxidant activity
of Starfruit flower (Averrhoa carambola L.)

Nguyen Gia Bao, Mach Ngoc Anh, Lam Quoc Tuan, Vo Thi Phuong Loan,

ABSTRACT

Bui The Vinh, Phan Nguyen Thu Xuan

Background: The flower of Starfruit (Averrhoa carambola L.) is a less-studied part of the plant, despite its
frequent use in traditional medicine to treat ailments such as sore throat, cough, and phlegm reduction.
Objectives: This study was conducted to investigate the phytochemical constituents and evaluate the in vitro
antioxidant activity of starfruit flowers. Materials and method: Chemical composition and evaluation of
antioxidant activity through qualitative chemical tests, thin layer chromatography (TLC), determination of total
polyphenol content by UV-Vis method and two antioxidant tests including potassium permanganate reduction
and DPPH. Results: The results revealed that the flower extracts contained various bioactive compound groups,
including flavonoids, saponins, proanthocyanidins, tannins, and reducing substances. The total polyphenol
content was 0.54 + 0.96 mg GAE/qg of medicinal herb for the ethanol extract and 1.78 + 0.41 mg GAE/g of
medicinal herb for the water extract. Antioxidant assays showed significant activity, with IC,, values of 19,353.20
ug/mL (aqueous extract) and 52,497.22 ug/mL (ethanol extract) in the KMnO, method; and 1,039.42 ug/mL
(aqueous) and 1,504.54 ug/mL (ethanol) in the DPPH assay. Conclusion: The results show that antioxidant-
resistant flowers are a source of raw materials that can be applied in specialized pharmaceutical products.

Keywords: Starfruit flower, Averrhoa carambola L., phytochemical constituents, antioxidant activity
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