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TOM TAT

(ao ethanol hoa du d duc dugc thu nhan bang phuong phap chung ninh trong phong thi nghiém 6 céc diéu kién chiét ethanol 40°, ty 1é dung méi/nguyén
liéu 60/1, thai gian 2,0 gid va nhiét do 80°C dat hiéu sudt chiét 25,92%. Can khong tan trong nudc, mat khdi lugng do lam khd, tro toan phan, dd pH cla cao
ethanol hoa du dd duc duoc xac dinh theo phuong phap cta Dugc dién Viét Nam V véi két qua 2,13%; 14,73%; 10,67%; 5,61 tuong ing va mdt s6 kim loai ning
duac xdc dinh theo phuang phap quang pho hap thu nguyén tir AAS véi két qua ham lugng Pb 5,27.10"*mg/kg, Cu 6,59.10“mg/kg, Zn 4,50.10°mg/kg. Cao
ethanol hoa du dd duc c6 su hién dién cac 6p chat alkaloid, flavonoid, coumarin, polyphenol, dudng khi va steroid. Bén canh dd, cao ethanol hoa du dt duc thé
hién hoat tinh khang vi khuan Enterococcus faecalis véi MIC 256pg/mL va tic ché su phét trién ctia nam Candida albicans véi MIC 128 pg/mL.

Tirkhéa: Carica papaya; hoa du di dutc; cao ethanol; khdng khudn; khdng ndm.

ABSTRACT

The ethanol extract of Carica papaya flowers from male papaya plants was obtaibed with a yield of 25.92% through ethanol extraction using
solvent/material ratio of 60/1, extraction time of 2.0 hours, and temperature of 80°C. The insoluble residue in water, mass loss due to drying, the total ash
content, the pH of the ethanol extract of male Carica papaya flowers are determined by method of the Vietnamese Pharmacopoeia V with results 2.13%, 14.73%,
10.67%, and 5.61 respectively and the content of some heavy metals is determined by the AAS method with result Pb 5.27x10*mg/kg, Cu 6.59x10*mg/kg,
and Zn 4.50x10mg/kg. Qualitative results showed the presence of alkaloid, flavonoid, coumarin, polyphenol, reducing sugar, and steroid in the male Carica
papaya flowers ethanol extract. Besides, the obtained extract showed Enterococcus faecalis antimicrobial activity with MIC 256pg/mL, inhibition of Candida
albicans with MIC 128ug/mL.

Keywords: Carica papaya; male Carica papaya flowers, ethanol extract; antibacterial; antifungal.
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1.DAT VAN PE ma con dugc dung dé diéu tri cdc bénh vé dudng ho hap
nhu ho, viém hong, khan tiéng hodc mat tiéng; cac bénh
vé hé bai tiét nhu dai dat, dai buot, dau niéu dao; séi than;
kich thich tiéu hoa; hé trg gidam can; kiém soat huyét ap
va tiéu dudng [1, 3]. Ngoai ra, hoa du d duc con dugc st
dung dé phong nguia va hé trg diéu tri ung thu nhu ung
thu phdi, ung thu va va ung thu gan [4, 5. Chang toi da
céng b6 nghién cdu t6i uu hda cac diéu kién anh hudng

Cay du du la cay an qua c6 ngudn goc ti chau My,
dugc trong phd bién & Viét Nam. Trén thé gidi, ho du du
€6 4 chi va 45 loai. 0 nuéc ta c6 mdt chi va mot loai [1-3].
Cay du du c6 ba gidi hoa la hoa duc, hoa cai va hoa luéng
tinh. Hoa du d0 duc moc thanh chuéi dai, c6 cuéng manh
va khong co6 phan bau nhuy & gitia. Trong dan gian, hoa
du du duc khéng chila mét loai rau c6 huong vi dac trung
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dén qua trinh thu nhan cao nudc cling nhu hoat tinh khang
khudn, khang ndm va hoat tinh Uc ché té bao ung thu cda
cao nudc tur hoa du du duc [6]. Tiép ndi nghién cltiu nay,
chuing t6i thuc hién khao sat diéu kién chiét tach, dac diém
ly hoa va hoat tinh khang khuan, khdang ndm cla cao
ethanol tir hoa du du duc.
2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Nguyeén liéu

Hoa du du duc thu hoach vao thang 02/2021 tai Quang
Nam - Da Nang va da dugc TS. Tran Quang Dén, Khoa Sinh
- Noéng nghiép - Méi truang, trudng Pai hoc Su pham, Dai
hoc Ba Nang xac dinh tén khoa hoc la Carica papaya. Mau
tiéu ban ky hiéu CP dang luu gilr tai khoa Ly - Héa, trudng
Dai hoc Su pham, Pai hoc Ba Nang. Hoa du du duc tuoi
khéng bi sau mot, khéng bi dap véi dd am 86,54% sau khi
thu hai sé dugc rira sach, dé rao nudc, phai trong béng
ram va co gid, tiép theo say kho & 70°C trong 2,0 giG dugc
hoa du d0 kho véi do am 10,32%, sau d6 xay thanh bét.
Bot hoa du dd duc c6 mau vang nau, dugc bao quan nai
thodng mat dé st dung cho cac ndi dung thuc nghiém
(hinh 1).

N S - :

Hinh 1. Hoa khé va bot hoa du du duc thu tai Quang Nam - Da Nang vao
thang 02/2021

2.2. Héa chat va thiét bi

Dung méi, héa chat: ethanol, dimethyl sulfoxide
(DMSO) (Merck), nitric acid, Mayer, Wagner, Dragendroff,
Fehling A, Fehling B, Liebermann-Burchard, Lysogeny
Broth, sodium hydroxide, aluminum chloride, sodium
nitrite, iron (IIl) chloride, sodium carbonate (Trung Qudc),
cac chat déi ching duong (Viét Nam): camptothecin,
streptomycin,  tetramycin, kanamycin, nistatin,
cycloheximide. Cac hoa chat sir dung déu dat tiéu chuan
phan tich.

Dung cy, thiét bi: c6c thuy tinh, binh cau, gidy loc, can
phan tich, mdy c6 quay chan khéng (IKA, Indonesia), ta
say (Binder, Germany), ta am (VELP FTC 90I, Germany),
may quang phé va phan mém Raw data (Biotek, USA).

2.3. Chiét xuat

Chiét bot hoa du da duc bang ethanol 20° dén 80° véi
cac ty 1é dung moi/nguyén liéu lan lugt la 10/1; 20/1;30/1;
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40/1; 60/1; 80/1; 100/1 (v/w) trong cac khodng thdai gian
1,0 gi& dén 3,0 gid & nhiét d6 60°C dén 90°C trong phong
thi nghiém thu dugc cac dich chiét ethanol. Tién hanh c6
quay chan khéng cac dich chiét ethanol dén khoi lugng
khéng déi thu dugc cac cao ethanol vai khéi lugng tuang
Ung. Khdo sét cac yéu t6 do con, ty 1é dung moi/nguyén
liéu, thoi gian va nhiét d6 anh hudng dén qua trinh thu
cao ethanol tir hoa du @0 duc dua vao hiéu suat chiét.
2.4. Dac diém cao chiét

Cam quan, can khéng tan trong nudc, mat khéi luong
do lam khé, tro toan phan, d6 pH cla cao ethanol hoa du
du duc dugc xac dinh theo phuang phap ctia Dugc dién
Viét Nam V (nam 2020). Ham lugng moét sé kim loai nang
trong cao ethanol hoa du du duc dugc xac dinh bang
phuong phap quang phé hap thu nguyén t& AAS
(Shimadzu AA 7000).

Dinh tinh mét s6 I6p chat hdéa hoc trong cao ethanol
hoa du du duc bang phan tng héa hoc véi cac thubce thir
dac trung:

- Phadn Ung véi thubc thér Mayer, Wagner va
Dragendroff dung dé nhan biét alkaloid. Quan sat hién
tugng néu xuat hién két tha mau vang hoac mau trang
khi st dung thudc thir Mayer, két tda mau nau khi dung
thudc thir Wagner, két tla mau cam khi st dung thuéc
thr Dragendroff thi két luan cé alkaloid.

- Phan tng véi NaNO; + AICl; + NaOH dung dé nhan
biét flavonoid. Quan sat hién tugng néu xuat hién mau
vang cam thi két luan c6 flavonoid.

- Phan (Ung véi NaOH 10% dung dé nhan biét
courmarin. Quan sat hién tugng néu thay duc thi két luan
c6 courmarin.

- Phan Ung véi FeCls dung dé nhan biét polyphenol.
Quan sat hién tugng néu xuat hién két ta xanh tham thi
két luan c6 polyphenol.

- Phan ting v&i thudc thi Fehling A va Fehling B dung
dé nhan biét dudng khi. Quan sat hién tugng néu xuat
hién két tta dé gach thi két luan c6 duong kh.

- Phan (g véi thuéce thr Liebermann-Burchard dung
dé nhan biét steroid. Quan sat hién tuong néu xuat hién
mau xanh luc thi két luan c6 steroid.

- Phan ung vai Na,COs dung dé nhan biét carboxylic
acid. Quan sat hién tugng néu xuat hién bot khi thi két
luan cé carboxylic acid.

2.5. Xac dinh hoat tinh khang khuan, khang nam

Cac chung vi sinh vat kiém dinh chuan quéc té ATCC
dugc cung cap bdi vién Kiém nghiém Vé sinh An toan
Thuc phdm Quéc gia bao gém:
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- Ba chung vi khuan Gram am (-): Escherichia coli
ATCC25922, Pseudomonas aeruginosa ATCC27853,
Salmonella enterica ATCC12228;

- Ba ching Gram duong (+): Enterococcus faecalis
ATCC13124, Staphylococcus aureus ATCC25923, Bacillus
cereus ATCC 13245;

- Mét chiing nam men Candida albicans ATCC10231.

Sau chding vi sinh vat va mét chiing ndam men dugc lua
chon dé khao sat hoat tinh khang khuan, khang ndm cua
cao ethanol tU hoa du du duc dua trén su tra ctu tai liéu
tham khao vé hoat tinh khang khuan, khang ndm cda hoa
du du duc [6-8] va phu thudc vao diéu kién mau ching vi
sinh vat va ching nam men hién c6 cta phong thi
nghiém tién hanh th nghiém nay.

Cac budc tién hanh: Hoat tinh khang vi sinh vat kiém
dinh, khdng nam dugc thuc hién dua trén phuong phap
pha loang da néng dé [9]. Pay la phuong phéap thi hoat
tinh khang vi sinh vat kiém dinh va ndm nhdm danh gia
muc dé khang khuan manh yéu clia cac mau thdr théng
qua cac gia tri thé hién hoat tinh 1a MIC (néng d6 tc ché
t6i thi€u). Mau ban dau dugc pha loang trong DMSO
100% & dai nobng do gidm dan: 256ug/mL, 128ug/mL,
64ug/mL, 32ug/mL, 16ug/mL, 8ug/mL, 4upg/mL va
2ug/mL véi s6 thi nghiém 1ap lai N = 3. Chuan bi dung
dich vi khudn hodc ndm véi ndng d6 2x10*CFU/mL. Moi
truong nudi cay: LB (Lysogeny Broth).

Tién hanh thi: Lay 5,12ul dung dich mau thircé néng
ddé 10mg/mL vao hang dau tién cé chia 100uL méi
truong LB r6i pha loang néi tiép giam %2 nbng dé vao cac
hang c6 chia 50uL cho dén khi dat dugc nong dé la
2ug/mL, thém 50uL dung dich vi khuan va ndm & néng
d6 2x10*CFU/mL, U & 37°C. Sau 24 gid, xac dinh so b gia
tri MIC bang quan sat su hién dién va khong co su tang
trudng (d6 duc). Gia tri MIC dugc xac dinh tai giéng c6
nong dé chat thir thap nhat gay Uic ché hoan toan su phat
trién clia vi sinh vat sau 24 gid nudi cdy (khdng cé su ting
trudng hodc dé duc cé thé nhin thay) va dugc xac dinh
chinh xac dya trén sé liéu do d6 duc té bao bang may
quang phd Biotek va phan mém Raw data. Chat ddi
chung duong (256pg/mL, 128ug/mL, 64ug/mL, 32ug/mL,
16pg/mL, 8ug/mL, 4ug/mL va 2ug/mL) la streptomycin,
tetramycin va kanamycin cho cac chding vi khuan, nistatin
va cycloheximide cho ndm. Qua trinh thir nghiém hoat
tinh khang khuén, khang ndm dugc thuc hién tai phong
thar hoat tinh sinh hoc thudc trung tam tién tién vé hoa
sinh hitu cg, Vién Hoa sinh bién, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.
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3. KET QUA VA THAO LUAN
3.1. Anh huéng ctia d6 cén

K&t qua anh hudng ctia d6 cén dén qua trinh chiét cao
ethanol hoa du du duc dugc trinh bay & bang 1.

Bang 1. Anh huéng clia d9 cn dén hiéu suat chiét cao ethanol hoa du d
duc

. Khéi lugng cao chiét Hiéu suat chiét

T | Deanll o W)

1 20 1,049 20,98
2 30 1,042 20,84
3 40 1,037 20,74
4 50 0,932 18,64
5 60 0,702 14,04
6 70 0,488 9,76
7 80 0,321 6,42

Két qua & bang 1 cho thay, khi chiét véi d6 con khac
nhau sé thu dugc hiéu suat chiét cao ethanol hoa du du
duc khac nhau va hiéu suat chiét tang lén khi chiét & do
c6n 80° dén 20°. Tur dd con 40° dén 20° thu dugc hiéu suat
chiét cao ethanol hoa du du duc tang cham nén 40° 1a d6
con thich hop dé thuc hién qua trinh chiét cao ethanol
hoa du da duc trong phong thi nghiém.

3.2. Anh huéng ciia ty 1é dung méi/nguyén liéu

Két qua anh hudng cla ty 1& dung moi/nguyén liéu
dén qua trinh chiét cao hoa du du duc véi dung moi
ethanol dugc thé hién & bang 2.

Két qua & bang 2 cho thay, khi chiét véi ty 1é dung
moi/nguyén liéu khac nhau sé thu dugc hiéu suat chiét
cao ethanol hoa du du duc khac nhau va hiéu suat chiét
tang lén khi chiét &ty 1& 10/1 dén 100/1. Turty 1€ 60/1 dén
100/1 thu dugc hiéu suat chiét cao ethanol hoa du du duc
tang cham nén 60/1 la ty Ié thich hgp dé thuc hién qua
trinh chiét cao hoa du da duc véi dung méi ethanol trong
phong thi nghiém.

Bang 2. Anh hung cia tj & dung moi/nguyén liéu dén hiéu suat chiét
cao ethanol hoa du du duc

Thé . 2 1a Khoi
L knai Tyle | Hieu
Do | tich lugng "
A luong dung suat
TT | con | dung nauvén B A @ |
O | mi | 10| moinguin | g |
0
(my) | 9 e (9)
1 40 50 50 10/1 0,770 | 15,40
2 | 40 100 50 20/1 0,780 | 15,60
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31 40 150 50 30/1 0,830 | 16,60
4 | 40 200 50 40/1 0920 | 18,40
5| 40 | 300 5,0 60/1 1,037 | 20,74
6 | 40 400 50 80/1 1,041 | 20,82
7 | 40 500 50 100/1 1,043 | 20,86

3.3. Anh huéng ciia thai gian
Két qua anh hudng clia thoi gian dén qua trinh chiét
cao ethanol hoa du du duc dugc trinh bay 6 bang 3.

Bang 3. Anh huéng clia thai gian dén hiéu suét chiét cao ethanol hoa du
da duc

Do cén T Thoigian | KNI | Hiu

m 0 dung méi/ ) qu.'l? @o| suit
nguyén liéu chiét (g) | chiét (%)

1 40 60/1 1,0 1,037 20,74
2 40 60/1 15 1,132 22,64
3 40 60/1 2,0 1,201 24,02
4 40 60/1 25 1,204 24,08
5 40 60/1 3,0 1,207 2414

duc tang tir 18,46% lén 25,92%. Tiép tuc tang nhiét do tu
80°C dén 90°C thi hiéu suat chiét cao ethanol hoa du du
duc chi tang 0,06%. Vi vdy, ching t6i chon nhiét d6 thich
hop la 80°C dé chiét cao hoa du du duc véi dung moi
ethanol trong phong thi nghiém.

Nhu vay, ethanol 40°, ty 1é dung moéi/nguyén liéu 60/1,
thai gian 2,0 git va nhiét d6 80°C la cac diéu kién chiét
dugc lua chon dé thu nhan cao ethanol tir hoa du di duc
3.5. Péc diém cao ethanol hoa du du duc

Cao ethanol hoa du du duc dugc cho vao dia pertri va
quan sat mau sac, dé dac quanh dudi anh sang tu nhién.
Dong thai, hoa tan cao chiét vao nuéc néng, quan sat do
hoa tan va danh gia mui, vi. Két qua, cao ethanol hoa du
da duc thu dugc la cao dac quanh, mém, déng nhat co
mau nau dam vaéi mui nbng dac trung va vi lg, dang.

Két qua can khéng tan trong nudc, mat khéi lugng do
lam khé, tro toan phan, dé pH, kim loai nang clia cao
ethanol hoa du du duc dugc trinh bay & bang 5.

Béng 5. Két qua can khdng tan trong nudc, mat khdi luong do lam kho,
tro toan phan, dd pH, kim loai nang ctia cao ethanol hoa du d duc

Két qua & bang 3 cho thay, hiéu suat chiét cao ethanol
hoa du da duc thu dugc tang theo thoi gian. Vé&i thai gian
tur 1,0 gid dén 2,0 gid, hiéu suat chiét cao ethanol hoa du
da duc tang tur 20,74% lén 24,02%. Tiép tuc tang thai gian
tur 2,0 gio dén 3,0 gid thi hiéu suat chiét cao ethanol hoa
du du duc tang cham. Vi vady, chdng t6i chon thai gian
thich hop la 2,0 gi& dé chiét cao ethanol hoa du du duc
trong phong thi nghiém.

3.4. Anh huéng cia nhiét do

Két qua anh hudng clia nhiét do dén qua trinh chiét
cao hoa du du duc v6i dung méi ethanol dugc thé hién &
bang 4.

Bang 4. Anh huéng clia nhiét do dén hiéu suat chiét cao ethanol hoa du
du duc

Db Tyle Théi o Khoi ngiu

. . |Nhiétdd| luogng | suat

TT | con dung méi/ gian , hid
© enlieu | (gig) | Q| @0 |
nguyen fic chiét(g)| (%)

11 40 60/1 20 60 0,923 18,46
2| 40 60/1 20 70 1,201 24,02
3] 40 60/1 2,0 80 1,296 | 25,92
41 40 60/1 20 90 1,299 25,98

Két qua & bang 4 cho thay, hiéu suat chiét cao ethanol
hoa du da duc thu dugc tang theo nhiét do. Véi nhiét do
tir 60°C dén 80°C, hiéu suat chiét cao ethanol hoa du da
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)i Cao ethanol hoa o

7 Chi tiéu du di dyc Pe nghi
1 | Can khong tan trong nudc (%) 2,13 <3
2 | Mdt khdi lugng do lam kho (%) 14,73 <15
3 |Tro toan phan (%) 10,67 <N
4 |DopH 5,61 5-6

50, .. Cao ethanolhoadu | Dé nghi

Kim loai nang (mg/kg) i duc g

Pb 5,27.10* <6.10*

Cu 6,59.10* <7.10*

In 4,50.10° <5.103

Két qua & bang 5 cho thay, cao ethanol hoa du du duc
c6 cén khong tan trong nudc 2,13%, mat khoéi lugng do
lam kho 14,73%, tro toan phan 10,67%, dé pH 5,61. Dua
vao két qua thu dugc va tham khao Dugc dién Viét Nam
V, dé nghi dua ra muic can khong tan trong nudc ctia cao
ethanol hoa du du duc khéng qua 3%, mat khéi lugng do
lam kho cla cao ethanol hoa du du duc khéng qua 15%,
tro toan phan clia cao ethanol hoa du du duc khéng qua
11%, d6 pH cla cao ethanol hoa du du duc tir 5 dén 6.
Dong thai, két qua cédn khong tan trong nudc, mat khoi
lugng do lam khé, tro toan phan, d6 pH cla cao ethanol
hoa du du duc déu dat yéu cau chung cla cao chiét theo
Dugc dién Viét Nam V. Bén canh d6, ham lugng mét s6
kim loai nang trong cao ethanol hoa du du duc déu dudi
muc cho phép theo Quyét dinh s6 46/2007/QD-BYT. VGi
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két quad thu dugc va tham khdo Quyét dinh sé
46/2007/QD-BYT, dé nghi dua ra muc gidi han kim loai
nang cda cao ethanol hoa du du duc d6i vai Pb < 6.10°
“mg/kg, Cu < 7.10*mg/kg, Zn < 5.10°mg/kg.

Ngoai ra, két qua dinh tinh mot s6 I6p chat hda hoc
trong cao ethanol hoa du d0 duc dugc trinh bay & bang
6. Két qua cho thay su hién dién cla alkaloid, flavonoid,
coumarin, polyphenol, dudng khur va steroid trong cao
ethanol hoa du du duc.

Bang 6. Két qua dinh tinh 16p chat hda hoc trong cao ethanol hoa du d
duc

Ldp chat Thudc thi Hién tugng Kétluan
Mayer Két tda vang nhat @
Alkaloid Wagner Két tda nau 6
Dragendroff Két tla cam (@6
Flavonoid NaNO; + AlCl; + NaOH | Mau vang cam (@
Coumarin NaOH Buc @
Polyphenol Fedl; Két tda xanh tham @
Dudng khi Fehling A + Fehling B | Két tda do gach (6
Steroid Liebermann-Burchard | Mau xanh luc @
Carboxylicacid |Na,(0; Khong hién tugng | Khdng cé

3.6. Hoat tinh khang khuan va khang ndm cua cao
ethanol hoa du da duc

Bang 7. Két qua khdo sat hoat tinh khang khuan va khang ndm cda cao
ethanol hoa du d0 duc

Nam
Gram duong (+) Gram am (-)
men
“ 3
2| 3 S| s
IR R
S| 8| «| S g | S S
e S| S| § s | 9 <
S K= S by () S =
eS| x| 8| S S S =
S| §|s|2| 8| £ &
g | S 3|8 "
g b
Q,
MIC (ug/mL)
Cao ethanol hoa du dt
e | - | | - | - | - | 18
duc
Streptomycin® 256 | 256 | 128 | 32 | 256 | 128 -
Tetramycin® 4 116 | 64 8 | 256 | 256 -
Kanamycin® 128 | 4 8 | 128 | 64 | 16 -
Nistatin® - - - - - - 8
Cycloheximide® - - - - - - 32

9Chdt ddi chiing duong cho cdc chiing vi khudn
5Chdt ddi chiing duoing cho ndm
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Két qua khao sat hoat tinh khang khuan va khang ndm
clia cao ethanol hoa du @0 duc dugc thé hién & bang 7.

Két qua thu dugc 6 bang 7 cho thay, cao ethanol hoa
du du duc thé hién hoat tinh khang vi khuan Enterococcus
faecalis v6i gia tri MIC 256ug/mL va thé hién kha nang uc
ché sy phat trién cia ndm Candida albicans véi gia tri MIC
128ug/mL. Cac chat déi chiing duong hoat déng 6n dinh
trong thi nghiém. Cao ethanol hoa du duc c6 kha nang
khang vi khuan Enterococcus faecalis yéu hon va kha nang
Uc ché su phat trién ca ndm Candida albicans tuang
duong cao nudc hoa du da duc [6].

4, KET LUAN

Diéu kién chiét dugc lua chon dé thu nhan cao ethanol
hoa du du duc bang phuong phap chung ninh trong
phong thi nghiém la ethanol 40°, ty I&é dung méi/nguyén
liéu 60/1, thoi gian 2,0 gid va nhiét d6 80°C vdi hiéu suat
chiét dat 25,92%. Da dé nghi dua ra muc cédn khong tan
trong nudc khong qua 3%, mat khoi lugng do lam kho
khong qué 15%, tro toan phan khong qua 11%, d6 pH tu
5 dén 6 va mic giGi han kim loai ndng Pb < 6.10*mg/kg,
Cu < 7.10*mg/kg, Zn < 5.10°mg/kg trong cao ethanol
hoa du du duc. Xac dinh dugc su hién dién cuda alkaloid,
flavonoid, coumarin, polyphenol, dudng kh(r va steroid
trong cao ethanol hoa du du duc bang thuéc thi déc
trung. Bén canh dé, cao ethanol hoa du du duc thé hién
hoat tinh khang vi khudn Enterococcus faecalis vGi MIC
256ug/mL, tc ché su phat trién ctia ndm Candida albicans
vGi MIC 128ug/mL. Nhiing két qua nghién cliu clia ching
toi vé cao ethanol hoa du du duc da gép phan cung cap
thong tin vé nguén nguyén liéu ty nhién nay nham phuc
vu viéc cham soc va boi b suic khde clia con ngudi.

TAI LIEU THAM KHAO

[1]. D6 Tat Lai, Nhiing cdy thudc va vi thudc Viét Nam. Nha xudt ban Y hoc,
Ha Nai, 2004.

[2]. Ho Thi Ha, Do Thi Hoa Vien, Le Quang Hoa, “The study on bioactive
properties of some compounds from Carica papaya leaves,” Vietnam Journal of
Science and Technology, 2+3, 119-122, 1994.

[3]. Krishna K.L., Paridhavi M., Jagruti A Patel, “Review on nutritional,
medicinal and pharmacological properties of papaya (Carica papaya Linn.),”
Natural Product Radiance, 7(4), 364-373, 2008.

[4]. Marline Nainggolan, Kasmirul, “Cytotoxicity activity of male Carica
papaya L. flowers on MCF-7 breast cancer cells,” Journal of Chemical and
Pharmaceutical Research, 7(5), 772-775, 2015.

[5]. D0 Thi Thay Van, Giang Thi Kim Lién, “Két qua sang loc thi hoat tinh
gay doc t& bao ung thu clia mot so dich chiét tir hoa du dl duc (Carica papaya

Tap 61- S0 5B (5/2025)



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

SCIENCE - TECHNOLOGY

L.) thu hai & Quang Nam - Da Nang,” Tap chi Khoa hoc va (ong nghé Dai hoc Da
Ndng, 11(120), 100-103, 2017.

[6]. Do Thi Thay Van, Giang Thi Kim Lién, “Toi uu héa qua trinh chiét xudt
va hoat tinh sinh hoc clia cao nudc tirhoa du dd duc thu hai 6 Quang Nam - Da
Nang,” Tap chiKhoa hocva Cong nghé Dai hoc Da Ndng, 21(8.2), 151-155, 2023.

[7]. S. Vaishnavi Devi, N. K. Udaya Prakash, “A study on phytochemical,
antimicrobial, antifungal and antioxidant properties of male flower of Carica
papaya L.,” International Journal of Applied Biology, 2(3), 20-23, 2011.

[8]. Manish K.D., et al, “Antioxidant, antibacterial activity, and
phytochemical characterization of Carica papayaflowers,” Beni-Suef University
Journal of Basic and Applied Sciences, 9(23), 1-11, 2020.

[9]. Hadacek F., Greger H., “Testing of antifungal natural products:

methodologies, comparability of results and assay choice,” Phytochemical
Analysis, 11(3), 137-147, 2000.

AUTHORS INFORMATION
Do Thi Thuy Van, Tran Thi NgocBich
The University of Danang, University of Science and Education, Vietnam

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

HaUl Journal of Science and Technology | 109



