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ABSTRACT

Guava leaves are harvested in Ben Tre provine, removed damaged leaves,
washed, dried and ground. The dried sample was extracted with four
solvents by soaking, evaporated and quantified total flavonoids. Among
the studied solvents, acetone extract has the highest flavonoid content.
Then, the acetone extract was determined for its chemical compositions
and biological activities. Research results showed that acetone extract
exhibited high antibacterial activity against 7 strains of microorganisms
includings Escherichia coli, Pseudomonas aeruginosa, Listeria innocua,
Staphylococcus aureus, Bacillus subtilis, Bacillus cereus, Enterococcus
faecalis but it is not against Aspergillus Niger strain. In addition, the
extract also showed good antioxidant effect with 1Cso = 24.01 (ug/mlL).
These results indicate that guava leaves are a potential medicinal plant
due to their good antioxidant and antibiotic properties.

TOM TAT

La 6i duoc thu hoach tai Bén Tre, loai bé ¢ hw, rira sach, scfy khé va xay
nhé. Mau khé dwege chiét bang 4 loai dung méi bang phwong phdp ngdm
dam, ¢é quay va dinh lwong flavonoid tong. Trong cdc dung méi khdo sdt,
cao acetone ¢6 ham lirong flavonoid cao nhat. Tiép theo d6, cao acetone
dwoc xac dinh thanh ph&n héa hoc va hoat tinh sinh hoc. Két qua nghién
citu cho thdy, cao acetone thé hién hoat tinh khang khudn cao doi véi 7
chung vi sinh vdt. Escherichia coli, Pseudomonas aeruginosa, Listeria
innocua, Staphylococcus aureus, Bacillus subtilis, Bacillus cereus,
Enterococcus faecalis nhung né khéng c¢é hiéu qud khing ching nam
Aspergillus Niger. Thém vao do, cao chiét nay ciing cho hi¢u qua khang
oxy hoa tot véi gid tri ICso = 24,01 (ug/mL). Két qua nay cho bzet cao
chiét 1 6i la mét duwoce liéu tiém néng do cé tinh khéng oxi héa tot va tinh
khang sinh.

1. GIOI THIEU

Trén thé gidi, cay 6i 1a loai cdy tu nhién rat quen

Trang va ctv. (2012) da nghién ctu kha nang diéu
tri bénh tiéu duong cua cao chiét 1a 6i. Két qua

thudc dung an qua hodc ché bién lam nuéc giai khat.
Ngay nay, ngoai viéc st dung qua thi nhitng cong
trinh nghién ciru dugc dinh hudéng trén nhitng bo
phan khac cta 6i nhu b phan 14. Cu thé & Viét Nam,
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chitng minh réng cao ethanol 14 6i c6 kha ning ha
duong huyét ¢ liéu luong 400 mg/kg (Trang va ctv.,

2012). Trén thé gidi ciing co mot s6 nghién ciru trén
cao chiét nhu Fang Wang et al. (2014) da ching
minh cao ethanol cua 6i co kha nang tri tiéu duong
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cta chugt thi nghiém (Fang Wang et al.,2014).
Ngoai ra Biswas et al. (2013) cing chirng minh cao
61 ¢6 kha nang khang mot s vi sinh vat gay bénh
thae nghiém nhu Escherichia coli, Salmonella
enteritidis, Staphylococcus aureus va Bacillus
cereus (Biswas et al., 2013).

Nghién ciru nay xin gop phan vao dir liéu khoa
hoc chirng minh hoat tinh cua cao chiét 14 6i trong &
Bén Tre - Viét Nam dé cao chiét 14 i co thé dua vao
cac san pham tng dung nhu dwoc pham hoic thuc
pham chtrc nang.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong tién

Nguyén liéu sir dung trong nghién clru nay la 1a
b1 dugc thu hoach & tinh Bén Tre. Céc chung vi sinh
vat thir nghiém bao gom: Bacillus subtilis ATCC
6635, Staphylococcus aureus ATCC 25923TM,
Escherichia coli ATCC 25922TM, Pseudomonas
aeruginosa ATCC 27853TM, Bacillus cereus
ATCC 14579, Listeria innocua ATCC 33090,
Enterococcus faecalis va nam Aspergillus niger
ATCC 6275. Cac héa chit sir dung bao gém: DPPH
(1,1-diphenyl-2-picrylhydrazyl) — Sigma Aldrich;
Quercetin - Sigma Aldrich, acetone, methanol,
ethanol 96% va ethyl acetate —Trung Qudc va cac
hoa chét khac. Mot s6 thiét bi sir dung nhu may co
quay chan khéng (Heidolph, Btc), Tu cdy (Class I
BSC, Esco, Indonesia), noi hap khir tring autoclave
(HVE-50, Hirayama, Nhat), may ly tim (Mikro 12-
24, Hettich, Duc), may do quang phd (BecKman
Coulter 640B, M) va cac thiét bi khac tai tai BO
moén Sinh hoc, Khoa Khoa hoc Ty nhién, Truong
Pai hoc Cén Tho.

2.2. Chiét cao 14 bi

La 6i dugc hai ¢ tinh Bén Tre, chon nhiing 14
tuoi, khong bi sau bénh. Mau dugc ria sach loai bo
ban phoi ning ram trong 48 gio. Tiép do mau dugc
sdy 16 & 50°C trong 24 gio va xac dinh d6 4m nguyén
liéu (15%). Mau kho dugc xay nho, dugc chira trong
boc kin va bao quan ¢ 18°C dé dung cho cac thi
nghiém trong nghién ctru nay.

Cén 20 gram nguyén liéu kho, thém 400 mL
dung moi khao sat (acetone, methanol, ethanol,
ethyl acetate). Tién hanh ngam mau trong 3 lan, mdi
ldn 3 ngay & diéu kién nhiét do phong, sau d6 cac
mau duoc loc 2 1an bang gidy loc Whatman (3 pum,
110 mm) va dem c6 quay loai bé dung moéi thu dugc
cao chiét (Trang va ctv., 2018).
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2.3. Pinh lrgng flavonoid téng

Dua vao dic tinh bit mau manh cua cac
flavonoid véi ion kim loai AP* nén ham luong
flavonoid tong (TFC) dugc xac dinh bang phuong
phap nhém clorua. Hon hop phan ing gom 1 mL cao
Chlet (acetone, methanol, ethanol, ethyl acetate) la
6i & ndng do khao sat pha trong 1 mL methanol lic
déu. Sau d6 hdn hop phan tmg dugc thém vao 200
uL dung dich NaNO, 5% dé yén trong 5 phut, tiép
tuc cho vao dng nghiém 200 pL AICI; 10% lic déu,
dé phan ung xay ra thém trong 6 phut, thém tiép vao
hdn hop 2 mL NaOH 1 M va cho methanol di 5 mL.
Doi 5 phut rdi tién hanh do d6 hap thu quang phd &
bude séng 510 nm. Cudng d6 mau ctia hdn hgp phan
g ty 1¢ thuan véi ndng do cac hop chét flavonoid
¢6 trong cao chiét (Trang va ctv., 2018).

2.4. Xac dinh thanh phan héa hoc

Thanh phéan héa hoc duge xac dinh bang phuong
phap séc ky khi ghép khéi phd Shimadzu. Cot: TG-
SQC; 15m x 0,25mm x 0,25um. Vung khéi phé: 35-
400 amu. Ché do ion héa: EI

Budng tiém: nhiét do: 240°C, thé tich tiém: 1pL,
mode: split, split ratio: 12

Khi mang: Heli, tc d6 dong: 0,8 mL/ phut.
2.5. Hoat tinh sinh hgc
2.5.1. Hoat tinh khang oxi hoa

Hoat tinh khang oxi héa dugc thuc hién bing
phuong phap DPPH (Trang va ctv., 2018). DPPH
(1,1-diphenyl-2-picrylhydrazyl) 1a gbc tu do bén,
mau tim. Khi gip cac chit c6 kha nang cho H,
chuyén vé dang khir c6 mau vang nhat cua 1,1-
diphenyl-2-picrylhydrazine. Do d6 hap thu caa mau
thir & budc song 515 nm dé xac dinh dwoc % wc ché

(1) 1% = (2= ‘A) 100

Trong do:

1%: Nong do uc ché.

Ai: Bo hap thu cua mau.

Ao: DO hép thu cua DPPH khi khong ¢ mau.

Dua trén phém tram wc ché tai cac néng d0 khac
nhau cua mau thir, tién hanh danh gia kha ning
khang oxi hoa cia mau thir thong qua gia tri 1C50.
Gia tri ICsp (Inhibitory concentration 50%) dugc
dinh nghia la ndng d6 cua mot mau thir ma tai d6 nd
¢6 thé rc ché duoc 50% gdc ty do. Mau c6 hoat tinh
cang cao thi gi4 tri 1Cs S& cang thap va nguoc lai.

Tién hanh thi nghiém: Pha vitamin C (ug/mL) va
cao acetone (ug/mL) dugc pha bang methanol.
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DPPH hoa tan trong dung méi methanol ndng do
1000pg/mL. H3n hop phan tng gém 40 L DPPH
(1000 pg/mL) va 960 pL cao chiét 14 6i. H3n hop
dugc 1 trong t6i & nhiét do phong trong 30 phut va
do d6 hap thu quang pho ciia DPPH tai budc song
517 nm. Ddi ching duong duoc sir dung trong thir
nghiém 1a Vitamin C. Qua trinh duogc lap lai 3 lan
do. Gia tri ICsp duoc tinh duya trén phan trdm wc ché
va ndng dd mau thir nghiém (Trang va ctv., 2018).
2.5.2. Hoat tinh khang vi sinh vat

Thyc hién theo phuong phap giéng thach theo
Trang va ctv. (2018) trén cac chung vi khuan va vi
nam thir nghiém: Bacillus subtilis ATCC 6635,
Staphylococcus  aureus  ATCC  25923TM,
Escherichia coli ATCC 25922TM, Pseudomonas
aeruginosa ATCC 27853TM, Bacillus cereus
ATCC 14579, Listeria innocua ATCC 33090,
Enterococcus faecalis va nam Aspergillus niger
ATCC 6275.

Trai 200 pL dich khuan, néng d6 twong dwong
4-5 x 108 CFU/mL 1én bé mit dia petri c6 chira moi
truong dic, dé kho. Viéc thir nghiém duoc tién hanh
bang cach cho cao vao giéng c6 duong kinh 6 mm
trong dia thach c6 vi sinh vat, str dung ddi chirmg am
1a DMSO va d6i chiig dwong 1a tetracyclin. Cac dia
dugc u ¢ 37°C trong 18 - 20 gio va do duong kinh
ctia vong vo khuin (D): Puong D > 6 mm: ¢6 hoat
tinh khang vi sinh vat; D = 6 mm: khong c6 hoat
tinh.

3. KET QUA VA THAO LUAN
3.1. Pinh lwgng flavonoids téng
La 6i dugc chiét flavonoids bang cac dung moi

(acetone, methanol, ethanol 96% va ethyl acetate).
Két qua duoc thé hién ¢ bang 1.

Bing 1: Ham lugng flavonoid tong (TFC) ciia cao
la i trong cac loai dung méi

e TFC
Dung moi ABS (mg QE/g cao chiét)
Acetone 0,210 + 0,005 423 £ 17,2
Methanol 0,201 + 0,006 333,2+ 18,6
Ethanol 0,201 + 0,005 2934 + 125
Ethyl acetate 0,193 + 0,002 1798 + 3,8

Trong nghién ctru nay, ham luong flavonoid
trong 14 6i 1a cao hon so véi flavonoid trong cay 14
ding (0,41 mg QE/g) (Hién va ctv., 2017) va théap
hon 14 vong céach (609,62 mg QE/g) (Trang va ctv.,
2018).

Bang 1 cho biét, trong 4 dung mdi duoc khéo sat
trén cao 14 0i, cao chiét bang acetone cho két qua

Tap 59, S6 chuyén dé: Khoa hoc Ky thudr va Céng nghé (2023): 129-133

TFC cao nhat (423 + 17,2 mg QE/g) ké dén 1a cao
chiét tir methanol (333,2 + 18,6 mg QE/g) va
ethanol (293,4 + 12,5 mg QE/g) va thap nht la cao
ethyl acetate (179,8 + 3,8 mg QE/g). Vi két qua
nay thi cao chiét acetone dugc chon dé nghién ctru
céc thi nghiém tiép theo.

3.2. Thanh phin héa hoc

Két qua phan tich GC/MS thanh phan cao chiét
14 6i (bang 2) cho thay trong cao 14 6i c6 3-Ethyl-3-
buten-2-one (24,92%), Methyl 1- methylpropyl
ketone (12, 17%), 3-Methylcyclopentanone
(8,67%), Caryophyllene (9,3%). Caryophyllene co6
ham lugng kha cao (9,3%), 1a mot sesquiterpene
vong tu nhién, 1a thanh phan ciu tao trong céc loai
tinh dau dic bigt 1a tinh diu dinh huong,
caryophyllene dugc cong bd 1a chit chéng ung thu,
khang khuan va chdéng oxy hoéa (Dahham et al.,
2015).

Bing 2: Thanh phin héa hoc cia cao chiét
acetone la oi

STT Thanh phén %
1  Ethylcyclopentane 2,86
2 3-Hexen-2-one 2,19
3 a-Methycyclopentanon 3,48
4 3-Methylcyclopentanone 8,67
5  (R)-(+)-3-Methylcyclopentanone 7,71
6  n-Hexa-2,4-dien-1-ol 0,6
7  4-Ethylheptane 0,64
8  4-Methyloctane 0,77
9  3-Methyl-3-ethylpentane 0,78
10 Cyclohexanone 1,25
11  4-Methyl-2-hexanon 5,08
12 Vinyl butyrate 3,88
13 Methyl 1- methylpropyl ketone 12,17

14 Nitrous acid, 1- methylpropyl ester 4,92
15  3-Ethyl-3-buten-2-one 24,92
16  Allylacetone 0,67
17  Copaene 1,22
18 Caryophyllene 9,3
19 Trans.alpha.bergamotene 0,42
20  Alloaromadendrene 1,48
21  alpha.Cubebene 1,04
22 alpha. Caryophyllene 1,58
23 Germacrene B 0,63
24  Delta.Cadinene 0,51
25  Cis,trans- Nerolidol 0,57
26  11- Dodecen-2-one 0,69
27  Epiglobulol 0,42
28  Alloaromadendrene oxide-(1) 0,53
29 Eicosane 1,02
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Ngoai ra trong cao 6i con co thanh phan
Cis,trans- Nerolidol (0,57%), mét trong nhitng
thanh phan c6 trong hoa ngoc lan tiy véi tic dung
tc ché khuan Staphylococcus aureus (Huong,
2021). Mot s6 thanh phan khéc (Epiglobulol 0,42%,
Alloaromadendrene oxide-(1) 0,53%, Germacrene
B 0,63%, Delta.Cadinene 0,51%) 1a nhiing chét c6
trong thanh phan cua thuc vat gop phan vao kha
ning khang khuan (Huong, 2021).

3.3. Hoat tinh sinh hgc
3.3.1. Hoat tinh khang oxy hoa

Hiéu qua chong oxy hoa cta cao chiét tor 14 oi
dugc xac dinh dya vao kha nang trung hoa goc ty do
DPPH va trinh bay ¢ bang 3.

Bang 3: Kha ning khang oxy héa DPPH cia cao
chiét acetone 14 oi

Nong d§ cao I (%) IC50 (ug/mL)

chiét (ug/mL)
6,25 43,3+0,254
12,5 45,740,679
25 50,1£0,479  24,01+1,235
50 61,240,631
100 74,4+0,224

Két qua thtr hoat tinh khang oxy héa cho thay,
cao chict la i co kha nang ¢ ché 74,4 + 0,224%
cac goc tu do ¢ nong do 100 pg/mL.

Két qua cho thiy, kha ning loai bo gbc tu do
DPPH cuia cao chiét acetone 1a 6i ty 1& thuan voi
ndng d6 cao chiét, nong do cao chiét cang cao kha
nang lam sach gdc ty do cang 16n va nguoc lai. Khi
nong d6 cao chiét ting tir 6,25 pg/mL dén 100
pg/mL thi kha nang loai bo gdc tu do ciing ting dan
tir 43,3 +0,254% dén 74,4 + 0,224%. Tir d6 cho thay
kha nang khang oxy héa ctia cao 14 i cao nhat la
74,4% & nong d6 100 pg/mL. So voi mot s lodi

thuc vat khac nhu: cao cdy ha thu 6 tring dat kha
ning khang oxy héa cao nhit 72,07% & nong d 500
pg/mL (Trang va ctv., 2015), trong khi d6 cao chiét
14 6i tai ndng d9 100 pg/mL co thé trung hoa 74,4%
géc ty do.

Pbi ching duong dugc st dung trong thir
nghiém 1 Vitamin C. Higu qua chng oxy hoéa ciia
vitamin C dugc xac dinh dwa vao hiéu suat trung hoa
g6c ty do DPPH thé hién ¢ bang 4:

Bang 4: Kha ning khang oxy héa DPPH cua
vitamin C

Nong d¢ vitamin | (%) IC50 (ug/mL)

C (ng/mL)
1 20,7+ 0,365
2,5 29,64 1,247
5 37,8£0,079 9,34+ 0,072
10 55,6+ 0,728
20 80,8+ 0,486

Kha ning trung hoa gbc ty do DPPH cua cao
chiét acetone 14 6i dugc so sanh voi ddi chimng
dwong 1a vitamin C. Két qua cho thiy, cao chiét
acetone 14 6i c6 IC50 = 24,01 (ug/mL) trong khi
vitamin C ¢6 IC50 = 9,34 (ug/mL). Diéu d6 noi lén
kha nang trung hoa 50% gdc tw do DPPH cua cao
chiét acetone 14 6i chi kém hon vitamin C 2,57 1an.

3.3.2. Hoat tinh khang sinh

Phuong phap khuéch tan qua giéng thach duoc
tién hanh trén 8 loai vi sinh vat bao gdm 2 khuén
Gram am (-), 5 khuan Gram duong (+) va 1 loai
nam. Két qua duoc thé hién & bang 5.

Bang 5 cho thiy cao acetone khang manh ddi véi
Listeria innocua va Enterococcus faecalis & ndong do
100 mg/mL. Khi ndng d6 cao chiét giam dan tir 100
mg/mL xudng 25 mg/mL thi kha niang khang cac vi
sinh vat thir nghiém ciing giam dan.

Bang 5: Két qua hoat tinh khang khuén cia cao chiét 14 6i

Puwong kinh vong v khuin (mm) ¢ cac ndng do

Chiing ?l]:,khul?.li cao pha lodng (mg/mL)
trnghiem 25 50 100
Vi khuén Escherichia Coli ATCC 25922 18,3 +0,58 18,7 +0,58 19,7 £0,58
gram 4m (-) Pseudomonas aeruginosa ATCC 27583 16 +1,73 17,7 £ 1,15 18,7+ 1,53
Staphylococcus aureus ATCC 25923 14,7+1,15 16,7+ 1,53 19,0 £ 0,00
Vi khuén Bacillus subtilis ATCC 6633 14,0 £ 0,00 16,3+ 1,53 14,7 £ 0,58
gram duong Listeria innocua ATCC 33090 13,3+ 1,53 17,7 £ 0,58 21,3+ 1,15
+) Bacillus cereus ATCC 14579 15,7+ 0,58 16,3 +1,53 18,3+ 1,50
Enterococcus faecalis ATCC 29212 15,7 +2,08 17,7+ 0,58 21,3+ 1,55
Nam Aspergillus Niger ATCC 6275 6,0 + 0,00 6,0+ 0,00 6,0 + 0,00
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Két qua khao sat kha nang khang khuén cua cao
chiét dbi v6i cac nhom vi khuan & bang 5 cho biét &
nong do cao chiét acetone 14 di tir 25 - 100 (mg/mL)
déu xuat hién vong vo khuan trén tat ca cac chung
Escherichia Coli ATCC 25922, Listeria innocua
ATCC 33090, Enterococcus faecalis ATCC 29212,
Pseudomonas  aeruginosa ~ ATCC 27583,
Staphylococcus aureus ATCC 2592, Bacillus
subtilis ATCC 6633, Bacillus cereus ATCC 14579
va hau hét cac dong khudn déu khang manh & cac
ndng do6 pha lodng cua cao chiét acetone 14 6i nhung
khong khang Aspergillus Niger.

Duong Nhiat Linh va cong sy nghién ciru 14 i
tréng & Tay Ninh va Viing Tau (Linh va ctv., 2019)
cho biét mot sb thir nghiém trén chung Ecoli & nong
d6 200 - 400 - 800 mg/mL, két qua dudng kinh vong
v6 khuan 1a 3 mm, 4 mm va 7 mm (nho hon nghién
ctru nay). DI véi nghién clru ngoai nudc, cao Oi
Thai Lan chiét bang methanol c ché dugc
Staphylococcus aureus va beta-streptococcus khi
thir nghiém trén chudt va heo (Jaiarj et al., 2015).
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So sanh véi cac nghién ciru trén, thi cao chiét
acetone 14 6i trong & Bén Tre ciia nghién ctru nay c6
két qua khang E-coli tot hon 6i trong & Tay Ninh va
Viing Tau. Ngoai ra né c6 kha ning uc ché sinh
truong cua 7 ching khuan Gram (+) va Gram (-),
diéu nay c6 thé do c¢6 sy hién dién caa caryophyllene
trong thanh phan cao 1a 6i, ma chit nay da dugc
ching minh ¢6 hoat tinh khang sinh (Dahham et al.,
2015; Jaiarj et al., 2015).

4. KET LUAN

Trong 4 loai dung méi khao sat, cao la 6i chiét
béng dung méi acetone cho ham luong flavonoid
tong cao nhat 1a 423 + 17,2 (mg QE/g). Két qua thur
hoat tinh khang oxy hoa cho biét cao chiét 1a 6i co
kha nang khang manh géc ty do (khang 74,4 + 0,224
% gbc tu do & ndng d6 100 pg/mL va gié tri ICso 12
24,01 £ 1,235 (ug/mL). Két qua thir hoat tinh vi sinh
vat cho thay cao acetone khang dugc 7 chung vi
khuan Gram am va Gram dwong thir nghiém. Két
qua nay mo ra mt ky vong cho viéc ing dung cao
chiét 1a 6i vao san pham chirc nang hodc dugc pham.
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