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NGHIEN CU'U HAM LUONG PHENOLIC, DAC TINH CHONG
OXI HOA, KHANG KHUAN VA KHA NANG KHANG NAM
Fusarium sp. VA Colletotrium sp. COA CAC BO PHAN
TU BA LOAI THUOC HO NA (Annonaceae)
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Fusarium sp. AND Colletotrichum sp. OF DIFFERENT PARTS FROM THREE ANNONACEAE SPECIES
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TOMTAT

Nghién ciiu nay danh gia ham luong phenolic, hoat tinh chdng oxi héa, khang ndm va khang khuan clia céc cao chiét tir ba loai thudc ho na (Annonaceae)
gom Annona glabra L., Annona squamosa L. va Annona muricata L.. Ham lugng phenolic cdia cac bd phan khac nhau cac cao chiét Annonaceae dao dong tir 34,05
+ 0,06 dén 97,92 + 1,08mg GAE/g cao chiét. Cao chiét vd A. muricata cho thdy hoat tinh trung hoa goc tu do DPPH® manh nhat (ECso = 82,10 0,14ug/mL),
trong khi cao chiét ré cay A. glabra (ECs, = 43,50 +0,05ug/mL) va cao chiét thén cdy A. squamosa (ECso = 46,36 £0,13ug/mL) ¢6 hiéu qua nhat trong cac xét
nghiém ABTS®*. Cao chiét than va vd cay A. glabra thé hién kha ning khii sét cao véi ECso tuong ting 41,9 + 0,03 va 51,80 + 0,28ug/mL. G nong do 1,0mg/mL,
tat ca cac cao chiét tir cdc bd phan khac nhau ctia Annonaceae déu (c ché sinh trudng nam Fusarium sp. va Colletotrichum sp. trén 70%. Déng chi ¥, cao chiét
thén A. glabra tic ché hiéu qué ca hai loai ndm 6 nong do 0,5mg/mL, véi ty I tic ché 1a 70,08 % ddi véi Fusarium sp. va 74,35% d6i véi Colletotrichum sp. Ngoai
ra, cao chiét vo cdy A. squamosa cho thdy hoat tinh khang khudn dang ké d6i véi S. aureus (ICs, = 40,00 = 2,98ug/mL, MIC = 64ug/mL), L. fermentum
(ICso = 40,00 + 2,78pg/mL, MIC = 64pg/mL) va B. subtilis (ICsy = 38,19 + 2,90ug/mL, MIC = 64pg/mL). Nhiing phét hién nay lam nai bét tiém nang ctia ba
gi6ng cay ho Na nay nhu mgt ngudn tai nguyén thién nhién c6 gia tri cho cac ting dung trong phdi ché cac ché pham chéng oxi hda, khang ndm va khang khuan.

Tir khéa: Annonaceae, chdng oxi hod, khdng khudn, khdng ndim, phenolic.

ABSTRACT

This study evaluated the phenolic content, antioxidant, antifungal, and antibacterial activities of extracts from three Annonaceae species (Annona glabralL.,
Annona squamosa L. and Annona muricata L.). Phenolic content of different parts Annonaceae extracts ranged from 34.05 to 97.92mgGAE/q extract. The bark
extract of A. muricata showed the strongest DPPH antioxidant activity (ECso= 82.1£0.14ug/mL), while the root extract of A. glabra (ECso = 43.5 £0.05ug/mL)
and stem extract of A. squamosa (ECs, = 46.36 £0.13pg/mL) were most effective in ABTS assays. The stem and bark extract of A. glabra exhibited high ferric-
reducing power (ECso =41.90 +0.03 and 51.80 + 0.28ug/mL, respectively). At 1.0 mg/mL, all different parts extracts of Annonaceae were inhibited Fusarium
sp. and Colletotrichum sp. by over 70%. Notably, the stem extract of A. glabra inhibited both fungi effectively at 0.5mg/mL, with inhibition rates of 70.08% for
Fusarium sp. and 74.35% for Colletotrichum sp. Additionally, A. squamosa bark extracts showed significant antibacterial activity against S. aureus (ICso = 40.00
+2.98ug/mL, MIC= 64pg/mL), L. fermentum (ICso = 40.00 + 2.78ug/mL, MIC = 64pg/mL), and B. subtilis (ICs, = 38.19 £ 2.90ug/mL, MIC = 64pg/mL). These
findings highlight the potential of this three Annonaceae species as valuable natural resources for antioxidant, antifungal, and antibacterial applications.

Keywords: Annonaceae, antioxidant, antibacterial, antifungal, phenolic content.
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1. GIGI THIEU

Ngay xua, 6ng cha ta da biét sir dung cay co trong
thién nhién dé lam thuéc chita bénh. Pén thai diém hién
tai, cing v&i su phat trién khéng ngiing clia khoa hoc ky
thuat, cac nha khoa hoc da téng hop dugc nhiéu dugc
pham c6 cau tric hda hoc tuong tu cac hgp chat cé trong
thuc vat dé diéu tri hau hét cac ching bénh cla con
ngudi, ddéng vat va thuc vat [1-5]. Tuy nhién du ¢6 hiéu
qua cao nhung cac loai thudc téng hgp it nhiéu ciing ¢
chira nhiing tac dung phu hodc thudng doc hai dén moi
trudng va dong vat thuy sinh [6, 71.

Ho Na (Annonaceae) la mét ho thuc vat nhiét dgi néi
bat vé&i su da dang sinh hoc va gia tri dugc liéu cao, dugc
khai thac rong réi trong cac nghién ctu y hoc va néng
nghiép [8, 9]. V&i thanh phan héa hoc phong phu, dac
biét la cac hgp chat phenolic, cac loai thuc vat thudc ho
Na mang lai tiém nang Ién trong viéc cung cap cac hop
chat tunhién cé hoat tinh sinh hoc manh [10-12]. Cac hop
chat phenolic trong thuc vat dugc biét dén nhu nhiing
chat chéng oxi hda vuot tréi, ddng thoi déng vai trd quan
trong trong hoat tinh khang khudn va khang nam [13, 14].
Chinh nhitng dic diém nay da khién ho Na trg thanh mot
nhém thuc vat dugc quan tam sau réng trong nghién cdu
khoa hoc, nham khai thac tiém nang ting dung trong thuc
pham chuc nang, dugc liéu va nguyén liéu chinh cho céc
ché phdm kiém soat sinh hoc.

Nghién ctu nay tap trung phan tich ham lugng
phenolic, dac tinh chéng oxi hda, hoat tinh khang khuan
va kha ndang khang nam ctia cac bé phan (13, than, vo, ré)
tirba giéng cay ho Na phé bién la Binh bat (Annona glabra
L.) [12], Na (Annona squamosa L.) [11] va Mang cau Xiém
(Annona muricata L.) [10]. Dac biét, kha nang khang nam
chong lai hai loai ndm gay bénh thuc vat quan trong,
Fusarium sp. va Colletotrichum sp. sé dugc cha trong.
Fusarium sp. va Colletotrichum sp. la nhiing tac nhan gay
thiét hai I6n trong san xuat néng nghiép, lam suy giam
nang suat cdy trong va anh hudng dén chat lugng san
phdm [15]. Su phat trién cla cac chat khang ndm cé
nguén goc tu nhién turthuc vat nhu ho Na khong chi cung
cdp giai phap thay thé an toan han so véi hoa chat téng
hop, ma con gidm thiéu tdc dong tiéu cuc lén moi trudng.

Két qua tur nghién cru nay mé ra huéng mai trong viéc
ing dung ngudn tai nguyén thuc vat nhiét déi phong
phu c6 san tai Viét Nam vao cac giai phap bén viing va an
toan, phuc vu cho cac muc tiéu y té, ndéng nghiép va bao
vé mai trudng.

2. PHUONG PHAP NGHIEN CUU
2.1.Nguyeén liéu

Cac bod phan (ré, than va 1a) cta cdy Na (Annona
squamosa L.) va Mang cau Xiém (Annona muricata L.)

Vol. 61 - No. 5B (May 2025)

dugc thu tai tinh Hau Giang, Binh bat (Annona glabra L.)
dugc thu tai thanh phé Bén Tre. Ca ba cay déu dugc dinh
danh bgi TS. DS Thai Thi Cadm (chuyén nganh Dugc hoc cé
truyén, Truong Dai hoc Nguyén Tat Thanh). Mau dugc
dem rira sach, loai bé nhimng thanh phan hu, xau, dé rao
nudéc, dem tach riéng tiing bé phan va thai 1at, sau doé
dem phoi trong béng ram dén khi kho. Cac dung méi
dugc st dung tur Chemsol (Viét Nam). Ching nam
Fusarium sp. dugc phan lap tur dua ludgi va Colletotrium sp.
dugc phan lap tur qua 6t bénh than thu, ching dugc cung
cap bai Vién Cong nghé Sinh hoc - Thuc pham, Trudng
Pai hoc Can Tho. Cac ching vi khuan Staphylococcus
aureus, Bacillus subtilis, Lactobacillus fermentum,
Salmonella enterica, Escherichia coli va Pseudomonas
aeruginosa dugc cung cap tir ATCC.
2.2. Diéu ché cao chiét

Céc bo phan dugc cho vao tui vai, budc kin miéng va
cho vao binh I6n c6 nap day. Cho ethanol 96% (EtOH) vao
binh cho dén xap xi bé mat clia tui vai. D€ yén & nhiét do
phong trong 1 tuan, d€ cho dung méi xuyén tham vao tui
vai va hoa tan cac hgp chat cé trong dugc liéu. Dich chiét
sau dé duac loc qua gidy loc Whatman, cd dudi dung moi
thu dugc cao chiét EtOH. Cac cao chiét sau d6 dugc bao
quan trong ta mat & 0 - 5°C. Cac cao chiét nay dugc su
dung truc ti€ép cho cac thi nghiém ti€p theo trong nghién
cuu nay.
2.3. Ham luong phenolic

Nghién ctu ham lugng phenolic dugc thuc hién
tuong tu nhu cac nghién ctu trudc day [16]. Cu thé, hat
1,0 mL mau th, thém vao 50mL thuéc tha Folin-
Ciocalteu 10%. Sau 4 phut, thém 4,0mL Na,COs 7,5% lac
déu, dé yén 60 phut & nhiét dé phong, sau d6 do mat do
guang & budc séng 765nm. Gallic acid dugc strdung lam
chat chuan, két qua biéu thi bang miligam duang lugng
gallic acid (mg GAE)/g cao. M6i mau tién hanh 3 lan va
lay két qua trung binh.
2.4.Khao sat hoat tinh khang oxi héa

Phuong phdp trung hoa géc tu do DPPH

Nghién ctu dugc thuc hién tuong tu nhu nghién ctu
trudc day [17, 18]. Cu thé, hdn hgp phan ing gém 0,5mL
DPPH" (6x10*M) va 0,5mL mau thir & 12 néng d6 dugc
pha loang bac hai tir néng d6 ban dau 1000ug/mL dén
nong d6 cudi dat 0,488ug/mL. H6n hgp phan tng dugc U
trong t6i & nhiét d6 phong trong 30 phut, sau dé do mat
dé quang & budc séng 517nm. Chat déi chiing duoc s
dung la quercetin. Ty 1& gidm d6 hap thu quang phé cta
DPPH- & budc song 517nm khi c6 va khong cé chat khang
oxi héa dugc xac dinh dé tinh hiéu suat phan (mg. Hiéu
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qua chéng oxi héa dugc tinh toan dua vao phuong trinh
dudng cong phi tuyén tinh.

Phuong phdp trung hoa géc tu do ABTS*

Nghién ctu dugc thuc hién tuong tu nhu nghién ctu
trudc day [18]. Dung dich ABTS* dugc chudn bi bang cach
hoa 2,0mL dich ABTS néng dé6 7mM véi 2,0mL K;5,0s
noéng dé 2,45mM. U dung dich trong t6i khoang 12 gid,
sau do, diéu chinh dé hap thu quang phé clia dung dich
& budc song 734nm dén 0,7. Dung dich nay duing cho thir
nghiém. Hon hop phan tng gém 0,5mL ABTS™* va 0,5mL
mau th, dugc U & nhiét dé phong trong 30 phut. Sau dé
do d6 hap thu quang phé & budc séng 734nm. Hiéu qua
ch6ng oxi hoa dugc tinh toan dua vao phuong trinh
dudng cong phi tuyén tinh. Chat d6i chiing dugc sirdung
la quercetin.

Phuong phdp khir sat

Nghién cdu dugc thuc hién tuong tu nhu nghién ctu
trudc day [17, 18]. Cu thé, hdn hgp phan ing gém 500uL
mau thr & cac ndng d6 khac nhau, 500uL dém phosphat
0,2M pH 6,6 va 0,5mL KsFe(CN)s 1% dugc U & 50°C trong
20 pht, thém 500pL CClsCOOH 10%, dé yén 10 phat. Hut
500pL I6p trén vao tuyp mdi, thém 500uL nudc cat va
100uL FeCl; 0,1%, lac déu. Do mat d6 quang & budc séng
700nm. Chat d6i chiing dugc st dung la quercetin.

2.5. Khao sat hoat tinh khang nam

Hoat tinh khang ndm bénh dugc thuc hién tuong tu
nhu cac nghién clu trudc day [8, 15, 19]. Cu thé, dia petri
dugc d6 vao 20mL hén hgp méi trudng PDA néng da
dugc kht trung va dung dich mau thir c6 néng dé xac
dinh. Sau @6, mot khoanh thach nam duong kinh 4mm,
dugc dat vao gitia dia petri. Ti€n hanh quan sat kha nang
sinh trudng clia nam bénh, tir d6 tinh hiéu qua phong tri
theo cong thuc:

H = (A-B)/(A-4)x100

Trong do6:

A 1a dudng kinh phat trién cia mau nam & déi chiing
am (mm);

B Ia duding kinh phat trién ca ndm & mau thi (mm);

4 la dudng kinh khoanh thach (mm).

Thudc trir bénh Score® 250EC (Syngenta) véi hoat chat
difenoconazole dugc st dung lam déi ching.

2.6. Khao sat hoat tinh khang khuan

Mau thir dugc pha loang trong DMSO va nudc cat tiét
tring thanh mét day 5 dén 10 néng dé. Nong dé thit cao
nhat clia cao chiét trong thi nghiém la 256pug/mL dugc
pha loang bac 4 thanh 8 diém ndng dd. Vi sinh vat kiém
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dinh dugc luu gitr & -80°C. Trudc khi thi nghiém, vi sinh
vat kiém dinh dugc hoat héa bang méi trudng nudi cay
sao cho ndng d6 vi khudn dat 5x10°CFU/mL. Lay 10uL
dung dich mau thir & cac ndng dé vao dia 96 giéng, thém
190uL dung dich vi khudn da dugc hoat hoa & trén, U &
37°C/16 - 24 gid. Gia tri MIC dugc xac dinh tai giéng cé
nong do chat thr thap nhat Gc ché hoan toan su phat
trién cda vi sinh vat.
2.7. Xir ly s6 liéu

Két qua trinh bay & dang gia tri trung binh + dé léch
chuén. S6 liéu dugc phan tich théng ké bang ANOVA va
SPSS.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Ham luong phenolic ctia cac bo phan ba cay ho Na

Ham lugng phenolic dugc tinh todn dua trén dudng
chudny = 0,0098x - 0,1213 (R? = 0,9928) dugc xay dung tr
cac diém néng do (20 - 120ug/mL) ctia galic acid.

Qua khao sat ham lugng phenolic clia cac b6 phan vo,
than, 13, ré trén ba mau cdy ho Annonaceae trong tai viing
Dong bang S6ng Clru Long, két qua cho thay cac mau cao
chiét A. muricata (1, vo, ré) c6 ham lugng phenolic cao hon
so véi A. squamosa va A. glabra. Cu thé, cao chiét 13
A. muricata c6 ham lugng phenolic 1a 97,92 + 1,08mgGAE/g
cao chiét, cao hon 39,04 va 15,21mgGAE so vai cao chiét la
A. squamosa va A. glabra; mau cao vo A. muricata c6 ham
luogng phenolic chiém 96,65 + 0,16mgGAE/g cao chiét, cao
han 59,79 va 62,6mgGAE so véi cao chiét v A. squamosa va
A. glabra; mau cao ré A. muricata c6 ham lugng phenolic
chiém 94,97 + 0,47mgGAE/g cao chiét, cao hon 24,05 va
52,64mgGAE so vai cao chiét ré tir A. squamosa va A. glabra
(bang 1). Dac biét, mau cao ti than A. glabra (94,29 +
0,14mgGAE/g cao chiét) cho thay ham lugng phenolic cao
hon 33,47mgGAE & than A. squamosa va 16,75mgGAE than
A. muricata. Trong nghién cliu gan day, cac hgp chat cé
hoat tinh sinh hoc turla binh bat (A. glabra) dugc ly trich hiéu
qua bang dung méi cé d6 phan cuc khac nhau: hexane, hén
hop hexane: ethyl acetate (1:1) va ethyl acetate, thong qua
phuong phap tach chiét1éng - l6ng, xac dinh su c6 mat ctia
steroid, triterpenoid, phenolic, quinone, tannin, flavonoid,
carotenoid, saponin va alkaloid [20]. Ham lugng
polyphenol téng cao nhat dat 160mg GAE/g chiét xuat va
saponin téng cao nhat dat 84,68mg/g chiét xuat. Phan tich
dinh tinh vé thanh phan héa hoc thuc vat cling cho thay su
hién dién cda glycosides, flavonoid, phenol, tannin,
saponin, alkaloid, carbohydrate va steroid trong cac chiét
xudt methanol, chloroform va nuéc cla la A. squamosa tu
Karnataka, An D6 [21].
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Bang 1. Ham lugng phenolic (mgGAE/g va %/g cao) clia cao chiét tif céc
bd phén ba cdy ho Na (Annonaceae)

Mau Annona Annona
. Annona glabra L. .
cay squamosa L. muricata L.
Thong %/g %l/g %/g
6 mgGAE/g cao mgGAE/g o mgGAE/g o
s 82,71 414 58,88 2,94 97,92 4,89
+034 | £0,02| 0,04 |+000| =108 |+0,05
Than 94,29 47 60,82 3,04 77,54 3,87
+0,14 | £0,01| 0,02 |=£000| =027 |=0,01
Vo 34,05 1,70 36,86 1,84 96,65 4,83
+0,06 | £0,00 | 0,09 |=+000| 0,16 |=0,01
Ré 42,33 21 70,92 3,54 94,97 4,74
+0,00 | £0,00 | 0,03 |=%000| =047 | 0,02

3.2. Kha nang chéng oxi hoa cia cac bd phan ba cay
ho Na

Hoat tinh chéng oxi héa ctia ba loai Annonaceae dugc
danh gia théong qua ba phuong phéap thr nghiém phé
bién la trung hoa goc tu do DPPH®, ABTS** va nang luc
khr sat. K&t qua cho thdy co su khac biét ro rét trong kha
nang chéng oxi héa gitia cac bd phan khac nhau cua cay
va gilfa cac loai.

Trong thir nghiém trung hoa géc tu do DPPH® (bang
2), cao chiét ethanol tur v clia A. muricata thé hién hoat
tinh manh nhat vdi gia tri ECso la 82,10 £ 0,14pug/mL, vugt
trdi so véi cac bé khac clia A. squamosa va A. muricata vén
déu c6 kha nang chéng oxi hoa (ECso < 550ug/mL). Ngoai
ra, cao chiét ethanol than clia A. glabra thé hién hoat tinh
chong oxi hoa tot véi gid tri ECso la 94,50 +0,01pg/mL.

Trong khi d6, & thir nghiém trung hoa goc tu do
ABTS** (bang 2), ré cta A. glabra (ECso = 43,52 +
0,05ug/mL) va than A. squamosa (ECso = 46,36 +
0,13ug/mL) cho thay hiéu qua manh nhat, méac du hoat
tinh trong thir nghiém hoa géc tu do DPPH® clia chiing lai
thap hon dang ké (ECs, tuong Ung la > 500 va 231,50 +
0,07ug/mL).

Trong tht nghiém nang luc khir sat (bang 3), than va
vO clia A. glabra cho thay hiéu qua chéng oxi hoa manh
hon vuot tréi so véi cac bé phan khac cia A. squamosa va
A. muricata vdéi gia tri ECso tuong ung 41,90 £ 0,03 va 51,80
+0,28ug/mL.

TU céc thi nghiém trén, c6 thé thay rang 13, than va vd
clia A. glabra thé hién hiéu qua chéng oxi héa dang cha y
hon A. squamosa va A. muricata. Diéu nay cho thay day la
mot ngudén nguyén liéu tiém nang vé hoat tinh chong oxi
héa ty nhién can dugc nghién cdu trong tuong lai.
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Nghién ctru tiép theo nén tap trung vao viéc phan lap va
xac dinh cac hgp chat chiu trach nhiém chinh cho hoat
tinh chéng oxi hda, ciing nhu danh gid hiéu qua sinh hoc
cla ching. Hoat tinh chéng oxi hdéa quan sat dugc trong
cac mau thuc vat c6 thé dugc quy cho su hién dién cda
mot s6 thanh phan nhat dinh, dac biét la cac hop chat
phenolic. Tuy nhién, phan tich tuong quan Pearson dugc
quan sat thay tuong déi thap (r = 0,0354 - 0,3289) gilia
ham lugng phenolic va hoat tinh chéng oxi hoa (hinh 1),
do d6 c6 thé két luan rang hoat tinh chéng oxi hoa cuta
cac b6 phan tu cac bé phan cda ba cay ho Na gay ra cé
thé khéng xuat phat tir cac hgp chat phenolic hién dién
trong cao chiét.
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0.015
[ )
(=3
& 0.010 ®
< o r=0,3289
° -
E 0.005 o
o e [ ) (]
[ )
[ )
0.000 , r
0 2 4 6
% phenolic/g cao chiét
ABTS
0.025
[ ]
[
0.020
8 (]
£ 0.015- ° °
T ® r=0075
a 0010 = -------7TTT7T
&
0.005- ° ® °
° )
0.000 e, T
0 2 4 6
% phenolic/g cao chiét
Khir sat
0.03
[ )
$ 0.02-
ﬁ °
I [ ]
o
& %17 r=o00354 o
'. ________ °
[ ]
o °
0.00 — e ¢ e
0 2 4 6

% phenolic/g cao chiét

Hinh 1. Biéu dd phan tich tuong quan Pearson gitia ham lugng phenolic
va kha nang chdng oxi hod clia cc cao chiét ethanol tif cdc cdy ho Na (A. glabra,
A. squamosava A. muricata)
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Bang 2. Hiéu qua chdng oxi hod (ECso, pg/mL) clia cao chiét tir ba cay ho

Na bang phuong phap trung hoa goc tu do DPPH® va ABTS*+

Annona Annona Annona muricata
glabra L. squamosa L. L.
Phépthir| DPPH ABTS DPPH ABTS DPPH ABTS
L 11930 | 74,60 | 144,70 | 331,60 | 279,80 | 59,08
4035 | £0,11 | 042 | £0,92 | +0,14 | +0,13
Than 9450 | 274,20 | 231,50 | 46,36 | 281,40 | 168,70
+0,01 | +£1,06 | 007 | £0,13 | +028 | +0,49
R 220,20 | 199,70 | 137,70 82,10 | 217,60
Vo >500
40,07 | +0,28 | 0,28 40,141 | 40,05
. 4352 | 161,80 | 66,40 | 356,60 | 62,69
Ré >500
40,05 | 0,14 | +0,2970 | +0,42 | 0,05
1 10,70 1,10
Quercetin
40,01 | 0,01

Quercetin dugc st dung lam ddi ching.

Bang 3. Hiéu qua chdng oxi hod (ECso, pg/mL) clia cao chiét tir ba cay ho

Na bang phuong phap khi sat

Annona Annona Annona
glabral, squamosa L. muricata L.
Ld 505,70+0,11 >1000 123,8040,00
Than 41,90+0,03 417,80+0,13 75,40+0,02
Vo 51,80+0,28 228,00+0,57 986,10+0,05
Ré 272,60+0,05 775,4010,30 174,80+0,05
Quercetin 12,70£0,00

Quercetin dugc st dung lam ddi chiing.

Kha nang khang oxi hoa cuia cac cao chiét 1a Binh bat
(A. glabra) & thanh ph6é Can Tha qua kha nang khir géc tu
do DPPH, H,0, va ion Fe** véi gia tri ICso lan lugt la
3,34ug/mL; 49ug/mL va 19,7ug/mL [20]. Qua nghién cliu
cho thay rang d6 phan cuc ctia dung moéi anh huéng dén
ham lugng céc hop chat thuc vat dugc ly trich va kha
nang khang oxi hda cla cao chiét. Cac nghién ctu trén la
A. squamosa cho thdy chiét xuat methanol (ECso =
342,5ug/mL) cho thay hiéu qua trung hoa géc tu do
tuong duong véi chiét xuat ti nudc (ECso = 439,6ug/mL)
[21]. Nghién cttu khac trén 1a A. squamosa cho thay hiéu
qua chéng oxi héa khac nhau dang ké dugc tim thay theo
thu tu sau: chiét xuat acetone, chiét xuat methanol, chiét
xuat ethanol, va chiét xuat nudc [22]. Két qua vé téng ham
lugng phenolic va hiéu qua chéng oxi hda chira rang hau
hét cac hgp chat phenolic va chat chéng oxi héa manh
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trong la A. squamosa déu hoa tan trong acetone. Hé s6
tuong quan gilia hiéu qua chéng oxi hoa va téng ham
lugng phenolic dugc tim thay la 0,89 cho thay hop chat
phenolic cta chiét xuat déng gép 89% vao téng hoat tinh
ch6ng oxi héa [22].

3.3. Kha nang khang nam chéng lai Fusarium sp. va
Colletotrium sp.

Collectrium sp.

Hinh 2. Kha nang tic ché nam Colletotrichum sp. va Fusarium sp. cla cao
chiét ethanol than Annona glabra 6 cac nong do thd nghiém 62,5 dén
1000pg/mL

Fusarium sp. va Colletotrium sp. la hai loai nam gay
bénh thuc vat, trong nghién ctu gan day, ching téi da
ching minh hiéu qua dang ngac nhién cla cao chiét tu
hat cta A. glabra, A. squamosa va A. muricata cho Uc ché
dang ké hai loai ndm bénh nay [8]. Do dé, trong nghién
cliu nay, cac bo phan ré, than, 1a va vé cltia ba cay ho Na
nay tiép tuc dugc danh gia hiéu qua chong lai Fusarium
sp. va Colletotrium sp. K&t qua cho thay cao chiét than
A. glabra cho hiéu qua tic ché phat trién ca hai ching ndm
Fusarium sp. (70,08%) va Colletotrium sp. (74,35%) & nbng
dé tht nghiém 0,5mg/mL (hinh 2). Cao chiét la
A. muricata cho hiéu qua Uc ché Fusarium sp. (47,08%) va
Colletotrium sp. (49,47%) yéu nhat & ndng dé thir nghiém
0,5mg/mL. Dac biét, tat ca cac cao chiét dugc thir nghiém
tai ndbng dé 1,0mg/mL déu cho thay hiéu qua Uc ché sy
phat trién Fusarium sp. va Colletotrium sp. 16n han 70%
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(bang 4, 5). NGi bat nhu cao chiét (14, than, vo) A. glabra tc
ché Fusarium sp. dat 81,18 - 83,80%, cao chiét ré
A. squamosa U ché dat 80,00%, trong khi d6 cao chiét tu
cac bd phan A. muricata Uc ché su phat trién nam
Fusarium sp. dat dao dong tu 70,37 dén 74,15%. DGi véi
su phat trién Colletotrichum sp. cac cao chiét (I3, than)
A. glabra cho thdy tc ché manh dat 81,88 dén 85,38%, con
lai cac cao chiét ti cac b phan khac ctia A. squamosa va
A. muricata cho thdy Uc ché dao déng tir 70,9% dén
79,59% tai ndbng dé thir nghiém 1,0mg/mL.

La cta A. squamosa cé hoat tinh khang nam tiém nang
déi vai cd nam ching nam gay bénh Alternaria alternata,
Candida albicans, Fusarium solani, Microsporum canis va
Aspergillus niger. Nghién ctu da chi ra rang chiét xuat
methanol déu cho thdy tac dung gan nhu tuong tu doi
vGi A. alternata, C. albicans va F. solani (hinh 22-2C, tuong
Ung) vai ty 1é tc ché lan luot la 34,33%; 43,08% va 60,42%
3 ndng d6 Tmg/mL va 74,63%; 70,77% va 97,92% & néng
dé 2mg/mL chiét xuat bang methanol [21].

TU cac két qua nghién clu nay, cé thé thdy rang cao
chiét tirthan ctia A. glabra la Ging ctt vién tién nang la hoat
chat chinh trong cac nghién ctu bao ché cac ché pham
diét nam than thién véi moi trudng tuong tu nhu cac
nghién ctu gan day [15, 19].

Bang 4. Hiéu qua tic ché (%) su phat trién ndm Fusarium sp. cla cic cao
chiét tlr cac bo phan ba cay ho Na

Mau Annona Annona Annona
@y glabral. squamosa L. muricata L.
mg/mL 0,5 1,0 0,5 1,0 0,5 1,0
L 68,082 | 81,18 | 60,25 | 7595 | 47,08 | 70,37
+0,82 | £2,16 | £2,37 | £1,88 | £1,85 | £2,84
Than 7008 | 83,80 | 57,69 | 77,44 | 5781 | 74,15
+1,00 | £2,00 | £512 | £331 | £1,11 | 4,25
Ve 61,22 | 82,65 | 53,16 | 79,74 | 59,36 | 73,84
10,77 | £1,14 | +£4,02 | £2,15 | 4565 | +2,61
Ré 61,36 | 79,55 | 61,00 | 80,00 | 57,68 | 73,84
16,72 | £1,63 | £1,86 | 2,77 | £1,20 | £2,07
Score 250EC (0,25 mg/mL) 69,44+2,75

Thudc tri ndm bénh Score 250EC dugc st dung lam ddi ching.

Bang 5. Hiéu qué tic ché (%) su phat trién ndm Colletotrichum sp. clia cac
cao chiét tlr cdc bo phan ba cay ho Na

Mau cay Annona Annona Annona
Thong s& glabralL. squamosa L. muricata L.
mg/mL 0,5 | 1,0 0,5 ‘ 1,0 05 1,0
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s 7106 | 81,88 | 5696 | 76,46 | 4947 | 70,90
+1,77 | £2,81 | £2,66 | £0,99 | +035 | £2,78

Than 7435 | 8538 | 62,82 | 7821 | 57,81 | 76,59
+1,23 | £257 | £1,14 | £142 | 348 | £2,79

v 6429 | 79,59 | 5342 | 7474 | 5493 | 7586
+2,26 | £253 | 3,65 | +4,29 | +0,24 | £0,09

Ré 56,82 | 77,95 | 6140 | 77,60 | 5508 | 75,65
+0,82 | £250 | +041 | £0,82 | +2,12 | £0,76

Score 250EC (0,25 mg/mL) 63,89+0,79

Thudc tri ndm bénh Score 250EC duroc st dung lam déi chiing.

3.4. Kha nang khang khuan cuda cao chiét ethanol vé
Annona squamosa L.

Tiép noi cac nghién ctu trudc day clia ching toi vé
hoat tinh sinh hoc va iing dung cta A. squamosa trong
noéng nghiép va doi séng, nghién clu nay da tién hanh
danh gia hiéu qua khang khuan cua cao chiét ethanol tur
vo clia A. squamosa chéng lai 6 chuing vi khuan bao gém:
Staphylococcus aureus, Bacillus subtilis, Lactobacillus
fermentum, Salmonella enterica, Escherichia coli va
Pseudomonas aeruginosa.

Két qua cho thdy, cao cao chiét ethanol tU vo cua
A. squamosa khong gdy anh hudng dén cac chdng Vi
khudn Gram am (ICso >256ug/mL), trong khi d6 cac khudn
Gram duong bi Uic ché dang ké (bang 6). Cu thé, cao chiét
vo cla A. squamosa Uc ché khuan S. aureu (ICso = 40,00 +
2,98ug/mL, MIC = 64pg/mL), L. fermentum (ICso = 40,00 £
2,78ug/mL, MIC = 64ug/mL), B. subtilis (ICso = 38,19 +
2,90ug/mL, MIC = 64ug/mL) gan nhu tuong duong nhau.
Dac biét, tai ndbng do thir nghiém 64 pug/mL cao chiét vo
cla A. squamosa cho thay Uc ché 100% ca ba chling vi
khuan Gram duang dugc tht nghiém. Kha nang khang
thuéc ctia vi khuan gram am c6 thé 1a do cau truc thanh
té& bao clia né [23]. Vi khudn Gram dm thudng c6 kha nang
khang thuéc khéng sinh c6 nguén goc thuc vat cao hon
so v&i vi khudn Gram duong. Biéu nay chd yéu do cau trac
mang té bao cda ching. Vi khuan Gram am s& hu 16p
mang ngoai lipid kép bao boc bén ngoai I6p
peptidoglycan, déng vai tro nhu mot hang rao chon loc,
ngan chan su xam nhap cla nhiéu loai hgp chat khang
sinh [23].

O An Do, A. squamosa thudng dugc dung lam thudc y
hoc c6 truyén dé diéu tri nhiéu loai bénh. Tinh chat khang
khudn clia chiét xudt tu 14, than va ré cay A. squamosa da
dugc nghién cdu trén hai ching vi khuan gram duong B.
subtilis va S. aureus va hai chiing vi khuan gram am E. coli
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va P. aeruginosa bang phuong phap khuéch tan giéng
thach. Cac thanh phan khang khuan dugc chiét xuat tuan
tu bang cac dung méi nhu hexan, clorofom, etyl axetat,
metanol va dung dich nudc, két qua thay rang chiét xuat
ré cay A. squamosa thé hién hoat tinh khang khuéan cao
hon so vai chiét xuat |a va than [23].

Tém lai, nghién cdiu vé kha nang khang khuan cda cao
chiét ethanol tirvé clia A. squamosa cung cap thém dirliéu
va Ung dung da dang ctia A. squamosa, ho trg khang dinh
thém vé tinh hiru hiéu va da dang cta A. squamosa nhu
nguon dugc liéu, nguyén liéu da dang c6 san ti tu nhién.

Bang 6. Khd nang khang khudn cla cao chiét ethanol v Annona
squamosalL.

cla ba loai cay ho Na nay ma con dat nén mong cho viéc
khai thac ngudn tai nguyén tu nhién nay trong viéc
phong ngura va kiém soét cac bénh nhiém trung do ndm,
cling nhu (g dung trong cac ché pham sinh hoc than
thién mai trudng.

LOI CAM ON

Nghién cttu dugc tai tro bdi BO Gido duc va Dao tao
(Ma s6 dé tai: B2024-TCT-02). Nhém nghién ctiu chan
thanh cdm on PGS. TS. D6 Tan Khang (Vién Céng nghé
sinh hoc -Thuc pham, Trudng Dai hoc Can Tho) da ho trg
cac chung nam bénh thuc vat. Nndm nghién ctu cling
chan thanh cdm on hai em sinh vién Ngoé Thi Thu Lanh va
Tran Trac Thuong (sinh vién nganh Hoa hoc, Khoa 46,
Trudng Dai hoc Can Tho) da hé trg thuc hién mot s6 thao
tac thi nghiém.

Khuan Gram duong Khuan Gram am
S B. L S E P.
aureus | subtilis | fermentum | enterica | coli | aeruginosa
1Cso (pg/ml.)
« ... | 4000|3819 | 40,00
Mau thir 1208|+290| 4278 >256 | >256 | >256
- 0,02 | 3,62 1,03 —
Ampicillin — —
+0,005| 0,15 | 40,07
. 043 | 0,007 434
Cefotaxime | — — —
40,05 | £0,02 | 40,15
MIC (pg/mL)
Mau thir 64,0 | 64,0 64,0 >256 | >256 | >256
Ampicillin | 0,125 | 32,0 32,0 - — —
Cefotaxime | — — — 32,0 0,5 8,0

Ampicilin va cefotaxime dugc st dung lam doi chiing.
4. KET LUAN

Nghién ctu da ching minh ham lugng phenolic déi
dao trong cac bo phan khac nhau ctia ba giéng cay thuéc
ho Na (Annonaceae), d6ng thai chi ra su khac biét vé moi
tuong quan gitta ham lugng phenolic va dac tinh chéng
oxi héa manh clia ching. Cac két qua thi nghiém cho
thay cac cao chiét tu 13, vé va ré déu c6 kha nang khang
oxi héa dang ké, hé trg tiém nang tng dung trong céac linh
vuc thuc pham chuc nang va dugc liéu.

Dac biét, nghién cru da xac dinh hiéu qua khang ndm
dang chu y cta céc cao chiét nay doi vai hai loai nam gay
hai, Fusarium sp. va Colletotrichum sp., cao chiét than
A. glabra cho thay hiéu qua manh mé. Ngoai ra, nghién
cliu vé hoat tinh khang khuan ctia vé A. squamosa ma ra
hudng nghién clu thém vé cac hgp chat hoat tinh sinh
hoc tiém nang hién trong mau cao chiét. Nhiing phat
hién nay khong chi gép phan lam sang té gia tri sinh hoc

56 | Tap chi Khoa hoc va Cong nghé Trugng Dai hoc Cng nghiép Ha Noi

TAI LIEU THAM KHAO

[1]. Spence P., Reed J., Oshourn A. "Harnessing plant biosynthesis for the
development of next-generation therapeutics," PLoS biology, 22(11),
3002886, 2024.

[2]. Nguyen H. P., De Tran Q., Nguyen C. Q., Hoa T. P., Binh T. D., Thao H.
N., Yang S. G. "Anti-multiple myeloma potential of resynthesized belinostat
derivatives: An experimental study on cytotoxic activity, drug combination,
and docking studies," RSC advances, 12(34), 22108-22118, 2022.

[3]. Chaachouay N., Zidane L. "Plant-derived natural products: a source for
drug discovery and development, " Drugs and Drug Candidates, 3(1), 184-207,
2024.

[4]. Nguyen C.Q., Nguyen T.H. M., Nguyen T.T.T., Bui T. B. H., Nquyen T.
T., Huynh N. T., Nguyen H. P., "Designs, synthesis, docking studies, and
biological evaluation of novel berberine derivatives targeting zika virus,"
Journal of Chemistry, (1), 5567111, 2021.

[5]. Lee J., Lee S. K., Park J. S., Lee K. R., "Plant-made pharmaceuticals:
exploring studies for the production of recombinant protein in plants and
assessing challenges ahead," Plant Biotechnology Reports, 17(1), 53-65, 2023.

[6]. Jha A., Jha M., "The Hidden Dangers: How Synthetic Organic
Compounds Impact Health and the Environment," International Journal of
Nursing Information, 3(2), 9-21, 2024.

[7]. Ter Laak T. L., Emke E., Environmental impact of synthetic drug
production: analysis of groundwater samples for contaminants derived from
illicit synthetic drug production waste. European Monitoring Centre for Drugs
and Drug Addiction: Lisbon, Portugal, 2023.

[8]. Le Dang Q., Quoc Nguyen C., De Tran Q., Kim J. C,, Thi Vo K. A., Thi Cao
H., Ja Choi G., "Anti-Phytopathogenic and Phytotoxic Effects of Annona glabra
Lin. and Annona muricata Lin. Seed Extracts: In vitro and In vivo Assessment,
Bioactive Compound Quantification, and Mechanism Involved,"
ChemistrySelect, 9(30), €202401730, 2024.

Tap 61- S0 5B (5/2025)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

[9]. Dang Q. L., Kim W. K., Nguyen C. M., Choi Y. H., Choi G. J., Jang K. S.,
Kim J. C., "Nematicidal and antifungal activities of annonaceous acetogenins
from Annona squamosa against various plant pathogens," Journal of
Agricultural and Food Chemistry, 59(20), 11160-11167, 2011.

[10]. Moghadamtousi S. Z., Fadaeinasab M., Nikzad S., Mohan G., Ali H.
M., Kadir H. A., "Annona muricata (Annonaceae): a review of its traditional
uses, isolated acetogenins and biological activities," International journal of
molecular sciences, 16(7), 15625-15658, 2015.

[11].MaC, ChenY.,Chen ). LiX., ChenY.,"Areview on Annona squamosa
L.: phytochemicals and biological activities," The American journal of Chinese
medicine, 45(05), 933-964, 2017.

[12]. HienN.T.T., Nhiem N. X., Yen D.T. H., Hang D. T.T., Tai B. H., Quang
T.H., Kim Y. H., "Chemical constituents of the Annona glabra fruit and their
cytotoxic activity," Pharmaceutical Biology, 53(11), 1602-1607, 2015.

[13]. Davidova S., Galabov A. S., Satchanska G., "Antibacterial, antifungal,
antiviral activity, and mechanisms of action of plant polyphenols,”
Microorganisms, 12(12), 2502, 2024.

[14]. Edo G. I, Nwachukwu S. C, Ali A. B., Yousif E., Jikah A. N.,
Zainulabdeen K., Essaghah A. E. A., "A review on the composition, extraction
and applications of phenolic compounds,” Ecological Frontiers, 2024.

[15]. Le Dang Q., Nguyen C. Q., Vo T. K. A., Nguyen T. T. T., Pham Q. D.,
Nguyen T. X., Nguyen T. B. H., "A botanical nanoemulsion against
phytopathogenic fungi Colletotrichum sp. and Fusarium oxysporum:
Preparation, in vitro and in vivo bioassay," Journal of Natural Pesticide
Research, 10, 100099, 2024.

[16]. Sanchez-Rangel J. C., Benavides J., Heredia J. B., Cisneros-Zevallos
L., Jacobo-Veldzquez D. A., "The Folin—Ciocalteu assay revisited: improvement
of its specificity for total phenolic content determination," Analytical methods,
5(21), 5990-5999, 2013.

[17].CamT.T.,QuocN. C,, ViP.V., Quang L. D., Tuan N. D., Phien H. H., De
T. Q. "Morphology of Vernonia amygdalina L. and Study of Its Antioxidant
Property, a-Amylase and a-Glucosidase Inhibitory Activity, Hepatoprotective
Potency and Toxicity," Tropical Journal of Natural Product Research, 8(5), 7128-
7133,2024.

[18]. Tuan N.D., QuocN. C, Ly D. N., Tuyen B. T., Quang L. D., Phien H. H.,
MenT.T., "Bioactive Extracts from Padina boryana Thivy from Phu QuocIsland,
Vietnam: In vitro Antioxidant, Anticancer, Alpha-glucosidase inhibitory, Anti-
inflammatory, Antimicrobial, and Hepatoprotective Activities," Tropical
Journal of Natural Product Research, 8(12), 9555-9559, 2024.

[19]. Anh N.T., DeT.Q., Trang N. T.T., Minh V. X., Quoc N. C., Anh V. T.K.,
Tuan N. T. "Preparation and potential of nanoparticles containing
curcuminoids to control fungal diseases in tropical fruits," Vietnam Journal of
Science and Technology, 61(2), 242-252, 2023.

[20]. Duy H. T., D L. P., Thanh N. V., Bg N. B. "Khdo sat thanh phan hda
hoc va kha ndng khang oxy héa ctia cac phan doan cao chiét Ia gia tlr cdy binh
bat nudc (Annona glabra L.)," Tap chi Khoa hoc va céng nghé néng nghiép
Truong Dai hoc Nong Lam Hué, 4(1), 1668-1678, 2020.

Vol. 61 - No. 5B (May 2025)

[21]. Kalidindi N., Thimmaiah N. V., Jagadeesh N. V., Nandeep R., Swetha
S., Kalidindi B. "Antifungal and antioxidant activities of organic and aqueous
extracts of Annona squamosa Linn. leaves," Journal of food and drug analysis,
23(4), 795-802, 2015.

[22]. EI-Chaghaby G. A., Ahmad A. F., Ramis E. S., "Evaluation of the
antioxidant and antibacterial properties of various solvents extracts of Annona
squamosa L. leaves," Arabian Journal of Chemistry, 7(2), 227-233, 2014.

[23]. Rani K. B. "Screening of Antibacterial, Antioxidant and
Phytochemical of Leaf, Stem and Root extracts of Annona squamosa L. against
Pathogenic Bacteria," Biological Forum - An International Journal, 15(5): 960-
969, 2023.

AUTHORS INFORMATION

Nguyen Cuong Quoc', Le Dang Quang?, Nguyen Trong Tuan’,
Tran Duy Khang?, Nguyen Duy Tuan®, Tran Quang De'

'Department of Health Sciences, College of Natural Sciences,
(Can Tho University, Vietnam

ZInstitute of Materials Science, Vietnam Academy of Science and
Technology (VAST), Vietnam

3Nam Can Tho University, Vietnam

HaUl Journal of Science and Technology | 57



