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ABSTRACT

Objectives: To investigate preliminary phytochemical constituents, determine total phenolic and
flavonoid contents, and evaluate the antioxidant and antimicrobial activities of guava leaf ethanol extract.

Subjects and methods: The extract was prepared using 70% ethanol-assisted ultrasonic extraction.
Phytochemical constituents were screened qualitatively. Total phenolic and flavonoid contents were
determined by Folin-Ciocalteu and AlCl, methods, respectively. Antioxidant activity was evaluated
by DPPH, ABTS*and NO assays; antimicrobial activity was assessed by agar well diffusion.

Results: The extraction yield was 17.82%. The extract contained flavonoids, tannins, terpenoids,
alkaloids, saponins, and other phytochemical groups. Total flavonoid and phenolic contents were
409.09 * 8.46 mgQE/g and 295.34 = 17.25 mgGA/g dry material, respectively. IC,, values for DPPH,
ABTS*and NO assays were 31.87+4.57,37.42 +6.43,and 539.72 £ 5.87 pg/mL, respectively. The extract
inhibited MRSA, MSSA, E.coli, Pvulgaris, and C.albicans, with the strongest activity against MRSA.

Conclusions: Guava leaf ethanol extractis rich in polyphenols and flavonoids and exhibits notable
antioxidant and antimicrobial activities.
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TOM TAT
Muc tiéu: Khao sat so bd thanh phan héa thuc vat, xac dinh ham lugng phenolic, flavonoid toan
phan va danh gia hoat tinh chéng oxy hda, khang khuén cua cao chiét ethanol 70% tir L& Bi.

Pai twgng va phuwong phap: Cao chiét duoc digu ché bang ethanol 70% cé hé tro siéu &m. Thanh
phan héa thuc vat dugc dinh tinh; phenolic va flavonoid dugc xac dinh lan lugt bang phuong phap
Folin-Ciocalteu va AlCl,. Hoat tinh chng oxy hda dugc dénh gia bang cac md hinh DPPH, ABTS*va
NO; hoat tinh khang khudn dugc khao sat bang phuong phéap khuéch tan giéng thach.

Két qua: Hiéu suat chiét dat 17,82%. Cao chiét chira flavonoid, tannin, terpenoid, alkaloid, saponin va mét
s0 nhom hgp chét khac. Ham lugng flavonoid va phenolic [an ugt la 409,09 + 8,46 mgQE/g va 295,34 =
17,25 mgGA/g dugc liéu khd. Gia tri IC,, trén cac mo6 hinh DPPH, ABTS va NO An ot 14 31,87 £4,57; 37,42
+6,43va 539,72 + 5,87 pg/mL. Cao chiét cé kha nang irc ché€ MRSA, MSSA, E.coli, Pvulgaris va C.albicans.

Ké&t luan: Cao chiét ethanol 70% L& 8i giau polyphenol, flavonoid va c6 hoat tinh chéng oxy hoa,
khang khuén. Can tiép tuc nghién ctu tinh (’ng dung ngudn nguyén liéu tiém nang nay.

Tirkhéa: Psidium guajava, (4 6i, cao chiét ethanol, hoat tinh ch8ng oxy hda, hoat tinh khang khuén,

polyphenol, flavonoid, MIC.

1. DAT VAN DE

L& 6i (Psidium guajava L.) thuéc ho Myrtaceae, la loai cay
dugc trong phd bién tai cac vung nhiét ddi. Cac nghién
clu cho thay 4 8i chira cac hgp chat hitu co cé phd hoat
tinh sinh hoc rong nhu hoat tinh chéng oxy hoa, (c ché
phat trién vi sinh vat in vitro va c6 nhiéu &ng dung trong
kinh nghiém dan gian vé hé trg diéu tri cac bénh ly nhiém
trung da, réi loan chuyén héa [1].

Nghién ctu nay dugc thuc hién nham khao sat, khao
sat lai so bdé thanh phan héa hoc, xac dinh ham lugng
phenolic, flavonoid va mdt sé hoat tinh sinh hoc in vitro
clia cao chiét ethanol 70% cula 14 6i.

2. POI TUONG VA PHUONG PHAP NGHIEN cU'U
2.1. DP3di twgng nghién ciru

Lé 6i tuoi dugc thu hai tai x& Chau Thanh, tinh Vinh Long
(9°51’32.9”N; 106°20°59.6”E). Cac ching vi sinh vat tho
nghiém bao gdbm: MRSA (ATCC 43300), MSSA (ATCC 25923);
vi khudn Garm am: Escherichia coli (ATCC 25922), Proteus
vulgaris (ATCC 49132); vindm Candida albicans (ATCC 90028).

2.3. Phwong phap nghién ctu
2.3.1. Thu hai va xt ly nguyén liéu

Nguyén liéu sau khi thu hai dugc rira sach bang nudc dé
loai bd tap chét, sdy & nhiét dd 45-50°C, nguyén liéu dugc

*Téc gia lien hé

xay va ray dén kich thudc thich hop. Bét la sau xay dugc
x&c dinh ham &m (< 10%) va khao sat so bd thanh phan
héa hoc, dinh lvgng polyphenol, flavonoid, danh gia hoat
tinh chdng oxy héa, hoat tinh khang khuén.

2.3.2. Phan tich so’bd thanh phan hoéa thuc véat

Pugc thuc hién theo Ciuley c6 digu chinh: chiét tach
10g bdt nguyén liéu thanh 3 phan doan vdi ether ethylic,
ethanol va nudc (20 mL mébi phan doan), xac dinh hoat
chéat bang cac phan ing hdéa hoc déc trung [2].

2.3.3. Chiét xuét cao dic (3 6i

Can khoang 50g bot nguyén liéu, lam 4m v&i dung moi, chiét
siéu am & 60°C trong 30 phut. Ty l& nguyén liéu: dung mai la
1:10. Chiét nhiéu lan dén khi khong con phan tng véi FeCl,
5%, gdp tat ca dich chiét, cé quay chan khéng dén khi dé
am cao dat < 20%. Xac dinh dé 4m culia cao chiét theo Dugc
dién Viét Nam V (phuong phap mat khéi lugng do lam khd).

2.3.4. Xac dinh ham luong flavonoid toan phan

Xac dinh ham lugng flavonoid trong cao chiét dua trén
dudng chudn Quercetin (1000-62,5 ug/mL), do dd hap
thu bang may quang phé UV-Vis & budc séng 510 nm [3].
Ham lugng flavonoid toan phan (mgQE/g dugc liéu kho)
xac dinh theo cong thirc:
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cxV
F=—"xNxH
m
Trong dé: F & ham lugng flavonoid toan phan (mgQE/g
dugc liéu khé), ¢ la gia tri x dugc tinh tir phuong trinh hoi
quy clia duding chuén v&i QE (ug/mL), V la thé tich dich
chiét (mL), m la kh&i lugng cao chiét c6 trong thé tich (g),
H 13 hiéu suéat chiét cao (%), N la d6 4m cao chiét (%).

2.3.5. Xac dinh ham luvong polyphenol toan phén:

Thuc hién theo phuong phap Folin-ciocalteu. Dya trén
dudng chuén acid gallic (1000-62,5 ug/mL), xac dinh tai
budc séng 765 nm [3]. Ham lugng polyphenol toan phéan
dugc tinh theo céng thirc:

cxV
P=—"""xNxH
m
Trong do: P (& ham luong phenolic toan phan (mg GA/g
duoc liéu khé), c la gia tri x duoc tinh t phuong trinh hoi
quy cua dudong chudn véi GA (ug/mL), V la thé tich dich
chiét (mL), m (& kh&i lugng cao chiét c6 trong thé tich (g),
H (a4 hiéu sut chiét cao (%), N (& dd 4m cao chiét (%).

2.3.6. Khao sat hoat tinh trung hoa géc tw’ do DPPH

Cao chiét dugc hoa tan trong ethanol tuyét déi va pha loang
dén 1000 ug/mL. Phan Ung dugc U trong diéu kién t6i & nhiét
do phong trong 30 phut, sau d6 do do hdp thu quang phé tai
budc séng 540 nm. MAu trang dugc chudn bj bang dung mai
ethanol; acid ascorbic dugc st dung lam déi ching duong [4].

Ty l& bat gilr g6c tu do dugc tinh theo céng thirc:

(Ac - At)

HTCO (%) =
Ac

x 100
Trong dé: Ac la dd hap thu mau chiing, At 13 d6 hap thu
mau thir.

Tir HTCO (%) va nong do mAu thy, tinh dudc gia tri IC,,.
Gia tri IC,  cang thap tuong iing HTCO cang cao.

2.3.7. Khdo sét hoat tinh trung hoa géc tu’ do ABTS*

Dung dich géc tu do ABTS* dugc chuén bi bang cach tron
dung dich ABTS* 7 mM véi dung dich kali persulfat 2,45
mM va (1 trong t8i & nhiét dd phong trong 12-16 gid dé tao
gdc ty do. Dung dich sau dé dugc pha lodng bang ethanol
cho dén khi dé hap thu quang dat khoang 0,70 + 0,02 tai
budc séng 734 nm. Trong 6ng nghiém cho 100 pL dung
dich mau & céc néng dd khac nhau va 100 pL dung dich
ABTS*. H6n hgp phan &rng dugc 0 trong 6 phut & nhiét dé
phong, sau dé do dé h&p thu quang tai budc séng 734 nm.
Acid ascorbic dugc sir dung lam déi chirng duong [5].

Kha nang chéng oxy héa cuia chat thir dugc thé hién bang
ty l& trc ché gbc tu'do ABTS" va gia tri IC, .

Ty L& (e ché& ABTS* (%) x 100

Trong d6: OD,, ... (M) L& gid tri mat d6 quang cua mau
déichirng, OD,, (nm) L& gid tri mat d6 quang cua mAau ther.
TU IC (%) clia cdc mau thir & cac ndng do khao sat khac
nhau dung thanh phuong trinh dangy = ax + b.

Thay y = 50, tinh dugc néng do x (& IC,, (gia tri |ng cang
thép tuong ng véi hoat tinh chdng oxy héa cliia mau thiy
cang cao, va ngugc lai).
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2.3.8. Khdo sét hoat tinh trung hoa géc tu’do NO

Hoat tinh trung hoa géc tu do nitric oxide (NO) cuia cao
chiét dugc xac dinh theo phan (ng Griess dua trén kha
nang sinh NO tr sodium nitroprusside (SNP). Dung dich
cao chiét & cac nong do khac nhau dugc tron véi dung dich
SNP 10 mM trong dém PBS 0,01M (pH 7,4) va U trong diéu
kién t8i & nhiét do6 phong trong 2 gid. Sau khi 0, bé sung 50
pL thudc thir Griess va U thém 10 phat, thi nghiém dugc
thuc hién trong méi truong tranh sang. D6 hép thu quang
clia hén hgp phan ting dugc do tai budc séng 540 nm.
Acid ascorbic dugc sir dung lam chat d6i ching duong.

Ty L& trung hoa gdc tu do NO dugc tinh theo céng thirc:
AC - At
—— x 100
A

Trong d6: Ac |3 d6 hap thu mau ching, At 14 d6 hap thu
mau th.

TU ty L& trung hoa NO (%) va ndng dé mau thi, tinh duoc
giatrilC, . GiatriIC_ cang thap tuong &rng hoat tinh trung
hoa géc cang cao.

NO (%) =

2.3.9. Panh giad hoat tinh khang khuén bang phuong phap
khuéch tan giéng thach

Cao chiét dugc hoa tan trong DMSO dé thu dugc cac ndng
dé lan lugtla 0,625; 1,25; 2,5; 5va 10 mg/mL. Dich huyén phu
vi khuén thi&r nghiém dugc chudn héa mat dd 0,5 McFarland.
Tién hanh cay trai 100 pL dich vi khuan [én bé mat dia petri
chira méi trudng thach MHA, duc céc giéng c6 dudng kinh 6
mm trén mai dia, sau d6 bd sung 100 pL dung dich cao chiét
& cac ndng do khac nhau vao tirng giéng. Cac dia thach dugc
0 & 37°C trong 24 gid. Dudng kinh vong khang khudn xuét hién
xung quanh céc giéng dugc do va ghi nhan [6].

2.4. X ly 6 lidu

Trong pham vi nghién cru nay, cac thi nghiém dugc lap lai
3 lan, két qua dugc trinh bay dudi dang gia tri trung binh =
do léch chuan (X SD). S& liéu dugc x(r ly bang phan mém
Graphpad Prism v10.

3. KET QUA NGHIEN cU'U

3.1. Chiét xuat cao cén 70% tir 4 6i

Chié&t 50g nguyén liéu khé c6 hd trg séng siéu am, dé 8m 9,3%
(xéc dinh bang can sdy 4m hoéng ngoai Shimadzu). Khéi lugng
caothu duoc 9,56g, dd am cao chit dat 1,3% (< 20% theo quy
dinh trong Dugc dién Viét Nam V), hiéu suat chiét dat 17,82%,
dam bao du diéu kién khao sat cac hoat tinh ti€p theo.

3.2. Phan tich so' bd thanh phan héa thuc vat

Bang 1. K&t qua khao sat thanh phan hoa thuc vat trong
cao chiét 4 i

Nhém hop chat Két qua
Chéat béo +
Tinh dau +
Terpenoid +++
Alkaloid +++
Coumarin +
Flavonoid +++
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Nhém hop chat Két qua
Tannin +++
Saponin ++
Acid hitu co ++
Chéat kh o+
Glycosid tim -
Protein ++

Ghichu: (-) khéng cd, (+) co, (++) cd nhiéu, (+++) c rat nhiéu.
K&t qua dinh tinh cho thay cao chiét |4 6i chira nhiéu
nhém hgp chéat thr cdp quan trong nhu flavonoid, tannin,
triterpenoid, saponin, alkaloid, coumarin, acid hGtu co,
tinh dau va chéat khur; trong d6 flavonoid, tannin, alkaloid,
terpenoid va chat kh(r hién dién véi mirc do cao nhat.

3.3. Ham luong flavonoid (TFC) va phenolic (TPC) toan
phén trong cao chiét

Bang 2. Xac dinh ham lwgng TFC va TPC trong cao cao chiét

Chisé Ham lugng Phuongtrinh | . 5 R
tuyén tinh
409,0919 +8,4559 | y=0,001735x +
TFC | (mgQE/g duoc lieu kho) 0,0742 0,9978
295,3353+ 17,2467 | y=0,0005036x +
TPC | (mg GA/g duoc lidu kho) 0,5560 0,9637

Cao chiét cho ham lugng flavonoid toan phan dat 409,0919
+ 8,4559 mgQE/g dugc lieu khdé va ham lugng phenolic
toan phan dat 295,3353 = 17,2467 mgGA/g dugc liéu kho.
K&t qua nay nhin chung phu hgp véi xu huédng da dugc ghi
nhan trong céc nghién clu: cao chiét & 6i giau phenolic
va flavonoid, hé s6 tuong quan cta dudng chuan TFC (R®
=0,9978) va TPC (R* = 0,9637) cho thay phuong phap dinh
lwgng c6 dé tuyén tinh phu hop dé tién hanh nghién ctu.

3.4. Khao sathoat tinh chéng oxy héa ctia cao chiét la Gi

Bang 3. K&t qua khao sat hoat tinh chéng oxy héa trén
mo6 hinh DPPH, ABTS*, NO

< GiatrilC /mL
Mau DPPH o (M8 ) NO
ABTS*
Caochiét |31,87 4,57 37,42 +6,43 539,72 £5,87
Acid ascorbic|19,45+ 1,76 24,84+ 1,27 142,79 = 2,01

K&t qua & bang 3 cho thay cao chiét 14 6i déu co hoat tinh
chéng oxy hoa trén ca 3 mé hinh DPPH, ABTS* va NO,
trong do gia tri IC,, clia cao chiét lan lugt la 31,87 = 4,57
pg/mL (DPPH), 37,42 + 6,43 pug/mL (ABTS') va 539,72 +
5,87 ug/mL (NO). Do IC,, cang thap thi hoat tinh bat géc
tu do cang manh, cé thé nhan thay cao chiét biéu hién
hoat tinh t6t hon trén hai mé hinh DPPH va ABTS?, trong
khi kha nang don géc NO yéu hon 6 rét.

3.5. Khao sat hoat tinh khang khuan bang phuong phap
khuéch tan dia thach

Bang 4. BPudng kinh (mm) vong vé khuan cua cao chiét déi
vGi cac ching vi khuan khao sat & cac ndng dé khac nhau

Nbéng dd cao chiét
Chuing vi
sinhvat | 10mg/ | 20mg/ | 40mg/ | 80 mg/ | 160 mg/ | 320 mg/
) mL mL mL mL mL mL
MRSA 8+0,3 | 11+0,3|13+0,5|16+0,1 |19+0,3|22=*0,1

Néng dé cao chiét
Chung vi
sinhvat | 10mg/ | 20mg/ | 40mg/ | 80 mg/ | 160 mg/ | 320 mg/
i mL mL mL mL mL mL
MSSA 9+0,5 |11,3+0,3| 13+0,2 | 14+0,3 | 17+0,1 | 19%0,5
E.coli 0 0 0 9+0,2 [ 12+0,6 | 15+0,3
Pvulgaris|7,4+0,2| 8%0,3 9+0,5 [11+0,3(12+0,1|15+0,5
C.albicans|9,3+0,6 {13,3+0,4| 15+0,3 {16,2+0,2| 18+0,5 | 20+ 0,3

C.albicans

Hinh 1. Pudng kinh vong khang khuan trén dia thach

clua cao chiét ethanol la 6i & 5 ching vi sinh vat

(ndng d6 cao chiéta:10 mg/mL; b: 20 mg/mL; c: 40 mg/mL;
d: 80 mg/mL; e: 160 mg/mL; f: 320 mg/mL)

Puding kinh vong vo khuan tang tir 10 dén 320 mg/mL, cé y
nghia théng ké, trong dé MRSA thé hién muc dé nhay cam cao
nhat vdi vong vd khuén dat 22 = 0,1 mm & néng dé 320 mg/
mL, ti€p theo & C.albicans (20 = 0,3 mm) va MSSA (19 = 0,5
mm). Chuing Pvulgaris cho hoat tinh (rc ché & mirc trung binh
VGi vong v khuan t8i da 15 mm. D8i vdi E.coli, hoat tinh khang
khuan chi dugc ghi nhan & cac ndéng do tir 80-320 mg/mL vdi
dudng kinh vong v khudn tang tir9 0,2 mm dén 15 0,3 mm,
cho thdy muc dé nhay cam thdp hon so véi cac ching con lai.

4. BAN LUAN

4.1. So bd héa thye vat tir cao chiét con 70% cua la i

K&t qua dinh tinh cho thdy cao chiét & i chita nhiéu
nhém hgp chéat thir cdp quan trong nhu flavonoid, tannin,
terpenoid, alkaloid, saponin, coumarin, acid h{tru co, tinh
dau va chat khir; trong dé flavonoid, tannin, alkaloid va
terpenoid hién dién & mirc cao. Két qua nay phl hgp véicéc
nghién cltu téng quan vé L& 6i cho thay la Psidium guajava
giau polyphenol, flavonoid, tannin, terpenes/terpenoids va
alkaloid [7-8]; cac hgp chéat nay dugc xem la nén tang cho
nhiéu tac dung sinh hoc clia dugc liéu. Viéc khdong phat
hién glycosid tim trong nghién cttu nay cling phu hgp vai xu
huéng chung rang hoat tinh cuia L& 8i chdi yéu gan véi nhém
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polyphenolva terpenoid hon la nhém glycosid tim. Sy’ khac
biét gilta cac nghién ciru vé& muirc dé hién dién cua ting
nhém hgp chét c6 thé do dung mdi, phuong phap chiét,
diéu kién sinh trudng, giéng cay va thoi diém thu hai.

4.2. Ham lwong flavonoid (TFC) va phenolic (TPC) toan
phén trong cao chiét

K&t qua nghién ctru cho thay cao chiét la 6i c6 ham lugng
flavonoid toan phan dat 409,09 + 8,46 mgQE/g duoc liéu
khé va phenolic toan phan dat 295,34 = 17,25 mgGA/g
dugc liéu kho, chirng té day la cao chiét giau polyphenol,
phu hgp véi nghién clru ctia Hoang D.H va cong su (2025)
[9] ghi nhan gi4 tri phenolic clia cao chiét 14 6i thudng nam
trong khoang 53,24-310,98 mg GAE/g, con flavonoid duoc
bao cdo khoang 29,66-92,38 mg QE/g. K&t qua TPC/TFC
thu dugc trong nghién ctu nay cé thé chiu &nh hudng dang
ké clia ethanol 70% va hb trg siéu am, vi day la nhirng didu
kién da dugc chirng minh la thuén Loi cho viéc thu hdi hgp
chéat phenolic tir 14 6i theo Seo J va cong su' (2014) [10].

4.3. Khao sat hoat tinh chéng oxy héa ctia cao chiét la i

K&t qua cho thay cao chiét 14 8i cé hoat tinh chéng oxy
héa trén ca 3 mo6 hinh DPPH, ABTS* va NO, véi IC,, lan
lwot la 31,87 + 4,57 ug/mL, 37,42 £ 6,43 pg/mL va 539,72
+ 5,87ug/mL. Nhu vay, cao chiét biéu hién tét hon trén 2
mod hinh DPPH va ABTS?, trong khi kha nang don géc NO
yéu hon r rét. K&t qua nay phu hgp véi cac cong bé trén la
8i cho thay chiét xuat 14 c6 hoat tinh bat géc tu do manh,
va hoat tinh chéng oxy héa thudng tuong quan thuan véi
ham lugng phenolic, flavonoid da ghi nhan chiét xuat L4 &i
c6 kha nang Uc ché& oxy hda manh hon so vdi chiét xuét tir
qua kho [11]. Viéc cao chiét cho két qua t6t hon & DPPH va
ABTS* so vGi NO c6 thé dugc gii thich bdi sw khac nhau vé
ban chat phan iing clia tirng phép thd. DPPH va ABTS* chul
yéu phan anh kha nang cho electron hoac hydrogen cua
céc hop chéat phenolic, trong khi mé hinh NO phu thudc
manh hon vao kha nang tuong tac clia tirng cau tlr véi géc
nitric oxide va cac san pham trung gian cia hé phan &ng.

4.4. Khao sat hoat tinh khang khuan bang phuwong phap
khué&ch tan dia thach

K&t qua khuéch tan gi€ng thach cho thay cao chiét la &i
c6 kha nang (c ché ca vi khudn Gram duong, Gram am
va ndm men. Trong cac chlng khao sat, MRSA nhay cam
nhat, ti€p theo la C.albicans va MSSA; Pvulgaris nhay
cam & muc trung binh, con E.coli chi bi &rc ché tir néng
dd 80 mg/mL trd [&n, phi hgp vdi nhigu béo céo cho thay
4 8i c6 hoat tinh khang khuén rd trén Staphylococcus
aureus va nhin chung vi khudn Gram duong thuong nhay
hon vi khudn Gram 4m. Theo nghién cltu cuia Biswas B va
céng su (2013) ghi nhan cao ethanol va methanol tir L4 &i
tc ché tét vi khudn Gram duaong, trong khi E.coli khang
hon; céc tdng quan mdi hon ciing cho thay 4 8i cé phd
tac dungtrén ca E.coli, Pseudomonas, Klebsiella va nhiéu
vi khudn Gram dudng, nhung hiéu lyc thay déi theo dung
moi va phuang phap chiét [12]. Viéc MRSA va MSSA nhay
hon E.coli trong nghién ctu nay c6 thé giai thich ngan gon
bdi su khac biét ciu tric thanh té bao: vi khudn Gram am
c6 mang ngoai giau lipopolysaccharide nén can trg su
thdm nhép cla hoat chat hon. Nhan dinh nay cling phu
hdp vdi céc nghién cltu trudce, trong d6 hoat tinh cua L4 &i
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trén E.coli thudng yéu hon hodc can ndng do cao hon so
vGi S.aureus. Doivdi C.albicans, k&t qua cao chiét cé hoat
tinh kha rd, vGi vong vé khudn dat > 20 mm & ndng do cao
nhéat, twong dong vdi nghién cltu chia Bezerra C.F va cong
s (2018), ghi nhan cao chiét 8i cling c6 tac dung trc ché
sy phat trién clla moét s6 ching ndm men [13].
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