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Duyét déing (. Acce.p ted): 17/07/2024 ciia cao chiét dwoe danh gid trén vi khudn Bacillus cereus, Staphylococcus

aureus, Pseudomonas aeruginosa, Escherichia coli va nam Candida
albicans. O cd hai phuong phap trich ly va 5 ching vi sinh duoc khdo sdt,
cao chzet fir cdc giong cam vé xanh ¢6 hoat tinh khdng vi sinh tot hon so
Véi gidng cam vé vang, trong dé cao chiét cam Xoan ¢é hoat tinh khang
vi sinh manh nhat. Cao chiét bang ngdm dam c6 hoat tinh khénh sinh cao
hon so véi cao chiét bang Soxhlet. Ngodi ra, cdc loai cao chiét thé hién
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Education The study compared the antibacterial effectiveness of extracts from three

green-skinned orange varieties (Sanh, Xoan and Mat oranges) and one
yellow-skinned orange variety (Navel orange) by soaking and Soxhlet. The
antibacterial activity of the extract was evaluated on Bacillus cereus,
Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli and
Candida albicans. In both extraction methods and five microbial strains
surveyed, extracts from green-skinned orange varieties have better
antibacterial activity than yellow-skinned orange varieties, in which Xoan
orange extract has the strongest antibacterial activity. The extract
extracted by soaking has higher antimicrobial activity than th at extracted
by Soxhlet. In addition, the extracts showed more effective antibacterial
properties against Gram-positive bacteria (B. cereus, S. aureus) and fungi
(C._albicans) than Gram-negative bacteria (P.aeruginosa, P. aeruginosa,
E coli). In summary, the extract of Xoan orange by soaking has the
strongest antibacterial properties, especially effective against S. aureus
and C. albicans.
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1. GIOI THIEU

Qua cam (Citrus sinensis L.) 1a trai cdy c6 mui
(chi Citrus) thudc ho Rutaceae, 1a mot trong nhiing
loai qua pho bién nhit thé gioi. Cac loai trai cay co
mii chi yéu dwoc st dung dé san xuit nude €p va
mirt, trong d6 qua cam chiém 50 - 60% tong san
lwong (Satari & Karimi, 2018). Viéc ché bién cac
san phdm tir qua cam thai ra méi truong mot luong
16n phy pham (chiém 50% trong lwong qua), trong
d6 vo cam chiém khoang 30% khdi lugng (Jiménez-
Castro et al., 2020). Luong phu pham nay néu khong
dugc xr 1y triét dé co thé gop phan gay 0 nhiém moi
truong va c6 nhiing tac dong xau dén strc khoe cong
ddng. Do d6, vi€c tan dung ngudn phy phim nay dé
san xudt cac mat hang co gié tri cao s& gop phan bao
vé moi truong va lam ting gia tri kinh té cia qua
cam (McKay et al., 2021). Mac du vo qua 1a phan
phu phém nhung c6 chtra nhiéu flavonoid, tinh dau,
acid hitu co va cac hop chét polyphenol (Mitsagga
et al., 2021). Céac hop chét polyphenol ¢é trong vo
qua gém hesperidin, neohesperidin, naringin va
narirutin (Li et al., 2020). Cac hop chét nay c6 vai
tro quan trong dbi vai sirc khoe con ngudi, do co kha
nang chéng oxy hoa, chéng xo vira, chong viém,
chéng ung thu, khang virus va chéng di ung
(Mitsagga et al., 2021), do d6 c6 tiém ning g dung
trong linh vyc thyc phim va duoc phim (Sharma et
al., 2017).

Ngoai ra, vé cam ciing dugc chirng minh c6 hoat
tinh khang sinh cao d6i voi mot sb vi khuén gy
bénh trén ngudi qua thuyc pham. Hoat tinh khang
khuén ciia cao chiét tir vo cam C. medica L. va C.
aurantium L. d3 duoc khao sat trén mot s6 chung vi
khuén cho thay c6 hiéu qua ddi v6i Escherichia coli,
Staphylococcus ~ aureus ~ va  Pseudomonas
fluorescens (Saleem & Saeed, 2020). Tuong tu,
nghién ctru ciia Hussain et al. (2015) cho thdy cao
chiét tir vo cam (Citrus sinensis) c6 hoat tinh khang
khudn manh dbi voi P. aeruginosa, S. aureus, S.
epidermidis, Shigella flexneri, Bacillus subtilis, E.
coli va Klebsiella spp. (vi khuédn gly viém phéi &
nguoi). Diéu nay cho thiy cao chiét tir vo cam co
thé duoc sir dung dé phat trién cac san pham c6 tinh
khang khuan.

Viéc lam dung khang sinh trong thoi gian dai da
lam cho s6 lwong vi khudn khang khéng sinh ting
cao. Sy khang khang sinh cuia cac dong vi khuan gay
bénh hién nay dang la mot mbi lo ngai 16n. Xu
hudng sir dung thude c6 ngudn gde thao duoc ngay
cang tang, do nhidu hop chat tw nhién trong thyc vat
¢6 kha nang khang khuan va ndm cao (Biosci et al.,
2014). Do d6 c6 nhiéu nghién ctru trén thé gisi dugc
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thuc hién dé danh gia kha nang str dung cac ly trich
tir thuc vat 1am chat khang vi sinh. Ngoai ra, ciing
¢6 nhiéu nghién ctru vé hoat tinh khang vi sinh cua
cao chiét tir vo qua cam. Tuy nhién khong c6 nghién
clru so sanh nao vé hoat tinh khang sinh cua cac
gidng cam v6 xanh va cam vo vang. Do d6 nghién
ctru nay dugc thyc hién nham danh gia kha ning
khang sinh (d6i voi vi khuan B. cereus, S. aureus, P.
aeruginosa, E. coli va nam Candida albicans) ciia
cao chiét tir ba gidng vo xanh (cam Sanh, Xoan va
Mat) duogc trong & Pong bang séng Ciu Long
(BBSCL) va glong cam v6 vang (cam Navel) dugc
nhap khéu tir Uc biang phwong phap ngdm dam va
Soxhlet.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit li¢u

Céc gidng cam vo xanh (cam Sanh, Xoan va
Mit) duoc thu tai vuon & cac tinh PBSCL. Qué cam
0 d6 chin k¥ thuat (d9 chin thu hoach) phuc vu &n
tuoi va san xuét dd uéng duoc chon dé thuc hién
nghién ctru. Giéng cam vang Navel nhap khau tir Uc
duoc mua tir siéu thi Mega — Céan Tho.

Nam loai vi sinh vat dd dugc st dung trong
nghién ciru ndy bao gdm Bacillus cereus (ATCC
14579), Staphylococcus aureus (ATCC 25923),
Pseudomonas  aeruginosa  (ATCC  10145),
Escherichia coli (ATCC 25922) va Candida
albicans (ATCC 10231). Cac chung vi sinh vat nay
dugc cung cap boi Cong ty TNHH Thiét bi Khoa
hoc Lan Oanh va bao quan ¢ nhiét d6 tir 2 — 8°C.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phap ly trich

Qua cam duogc rira sach, dé rdo, tach riéng phén
v6 qua va thit qua. Vo cam dugc sdy kho bang
phuong phap sdy dbi luu (may sdy thuc pham 16
khay, model: DRC-16T, Viét Nam) & nhiét do 50 +
5°C dén khdi luong khong doi. Sau d6 vo duge xay
nhuyén, sang qua ray c6 kich thudc 16 0,5 mm va
bao quan & nhiét do -20 + 2°C cho dén khi dwoc st
dung dé ly trich cao chiét.

Chiét nong bang Soxhlet duge thyuc hién theo
Niawanti et al. (2019) c6 hi¢u chinh. 100 g bdt vo
cam duoc cho vao hé thdng chiét Soxhlet véi 1000
mL ethanol tuyét dbi, tién hanh chiét xut & nhiét
d6 80°C trong 3 gio. Sau d6 dich trich dwoc loc béng
gidy loc Whatman s6 1 va c6 quay chan khong &
nhiét d6 50°C dé dudi dung méi va thu nhan cao
chiét Soxhlet. Qua trinh ly trich duoc lap lai 3 lan
cho mdi gibng cam.
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Chiét ngudi bang phuong phap ngam dim duoc
thuc hién theo Shehata et al. (2021) c¢6 hiéu chinh.
100 g bot vo cam dugce cho vao thi vai, sau d6 ngdm
dam trong binh kin mau hd phach chira 1000 mL
ethanol tuyét ddi trong 24 gid & nhiét do phong.
Dich trich duoc tach ra va 1000 mL ethanol tuyét
d6i méi duge thém vao binh, tiép tuc ngam dam
trong 24 gio. Cac dich trich dugc tron véi nhau va
dugc loc qua gidy loc Whatman s6 1 va ¢6 quay chan
khong & nhiét d6 50°C dé dudi dung mdi va thu nhan
cao chiét ngam dam Qua trinh ly trich duoc 1ap lai
3 1an cho mdi gidng cam.

2.2.2. Binh lugng polyphenol va flavonoid cua cdc
loai cao chiét

Cao chiét dugc trich ly tir vo qua cam Sanh,
Xoan, Mat va Navel bang phuong phap ngdm dam
¢6 ham lugng polyphenol tong (TPC) va flavonoid
tong (TFC) lan luot 1a 46,7; 45,8; 42,5; 31,7 mg
GAFE/gva28,3; 30,5; 26,8; 19,9 mg QE/g. Cao chiét
bang phuong phap Soxhlet tir vo qua cam Sanh,
Xoan, Mat va Navel véi gid tri TPC va TFC lan luot
la 38,3; 42,5; 33,3; 25,8 mg GAFE/g va 22,3; 23,4;
19,1; 16,5 mg GAE/g.

2.2.3. Xdc dinh dwong kinh viing trc ché (DIZ)

Hoat tinh khang vi sinh cua céc loai cao chiét
duogc xac dinh bang phuong phap khuéch tan trén
dia thach theo mo6 ta cia Hernandez et al. (2005).
Dung dich vi khuan/nim thir nghiém (50 pL) c6 mét
6 10° CFU/mL duoc trdi déu trén bé mat dia petri
c6 chira sdn moi truong Luria-Bertani (LB) cho vi
khuin /Sabouraud (SB) cho ndm. Sau d6, céc
khoanh gidy loc (Whatman s6 1) c6 dudng kinh 6
mm dugc dit 1én bé mat dia thach, tiép theo thém 10
pL mau thir & ndng d6 100 mg/mL duoc pha trong
Dimethyl sulfoxide (DMSO) 5% 1én cac khoanh
gidy loc. Pia thach dugc u trong 24 gid ¢ nhiét do
37°C, sau d6 quan sat va ghi nhan két qua. Pbi
chimg duong 1a khang sinh nystatin (500 IU/mL)
d6i v6i ndm va gentamicin (2 mg/mL) dbi véi vi
khuén, d6i chimg 4m 1a DMSO. Hoat tinh wc ché
duogc danh gia bang cac do duong kinh ving e ché
(DIZ) bang cong thirc: DIZ (mm) = D — d; trong d6
D = duong kinh ving trc ché trong khoanh gidy
(mm) va d = dudng kinh cua khoanh gidy (6 mm).
Thi nghiém duogc lap lap lai 3 lan cho mdi loai cao
chiét.
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2.2.4. Xdc dinh nong dé vec ché téi thiéu (MIC)

MIC dugc xac dinh theo phuong phéap pha loang
ndng do trén dia 96 giéng (Kwiecinski et al., 2009).
Hdn hop thir nghiém gdm 75 pL dich cao chiét & cac
ndng do pha loang (2,5 - 20 mg/mL) véi DMSO 5%
va 75 pL dung dich vi khuan/ndm (10 CFU/mL).
Céc giéng dbi chung gom 150 pL méi truong LB/SB
long; 75 pL moi truong LB/SB va 75 puL dung dich
vi khudn/ndm; 75 pL méi truong LB/SB 1ong ¢
chira DMSO 5% va 75 pL dung dich vi khudn/nam.
Mau duge  trong 24 gid & 37°C. Sy ting trudng
duogc danh gia bang cach do do hap thu quang phd
ctia hdn hop thir nghiém & bude song 600 nm bang
méay do quang phd (SpectraMax 190 Microplate
Reader, Molecular Devices, Hoa Ky). MIC 1a nng
d6 tdi thiéu e ché hoan toan sy phat trién cua vi
sinh.

2.2.5. Xdc dinh nong d¢ diét khudn/nam t6i

thiéu (MBC/MFC)

MBC/MFC duoc xac dinh bing phuong phap
trai dia tir cac giéng khong thé hién sy phat trién cua
vi sinh tir thi nghiém xac dinh MIC ¢ trén
(Kwiecinski et al., 2009). 50 pL dich thtr nghiém
trén cac giéng co sb OD giam s& dugc trii 1én cac
dia thach chira moi truong LB/SB va dugc u ¢ 37°C,
sau 24 gid quan sat khuén lac duoc tao thanh. Gia tri
MBC/MFC la ndng do thip nhat trong diy nong do
ciia cac cao chiét co thé tiéu diét toan bd vi
khudn/nam.

2.2.6. Phwong phdp phan tich va xir Iy s6 liéu

S lidu dugc thu thap va xir Iy bang phan mém
thong ké Statgraphics Centurion 16.2 (Statgraphics
Technologies, Inc., Hoa Ky) va phan mém Excel
365 (Microsoft Corporation, USA). Phan tich
phuong sai (ANOVA) va kiém dinh LSD dugc sir
dung dé két luan vé su sai biét gitra trung binh céc
nghiém thirc & muc dg y nghia p <0,05.

3. KET QUA VA THAO LUAN

3.1. Hoat tinh khang vi sinh ciia cao chiét tir
vé cam

Hoat tinh khang vi sinh ctia cao chiét tir vo cam
dugc danh gia bang phuong phap khuéch tan dia
thach. Két qua thé hién qua duong kinh ving trc ché
(DIZ) 6 Hinh 1 va Bang 1.
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Hinh 1. Kha niang khang vi sinh cia cac loai cao chiét doi véi cac vi sinh vat khac nhau

1) B. cereus; 2) S. aureus; 3) E. coli; 4) P. aeruginosa; 5) C. albicans
A. Cam Sanh; B. Cam Xoan, C. Cam Mdt; D. Cam Vang

245



Tap chi Khoa hoc Pai hoc Can Tho

Tép 60, S6 chuyén de: Khoa hoc tu nhién (Hoa-Sinh) (2024): 242-250

Béang 1. Pwong kinh vung trc che ciia cac loai cao chiét tir vé cam

Puwong kinh ving ire ché (mm)

Gibng cam phlz’::)u:zlclﬁ Iy Vi khuan Gram dwong Vi khuin Gram am Nim

B. cereus S. aureus E. coli P. aeruginosa  C. albicans
Cam Sanh 9,33+£0,58° 21,5+0,50* 8,67+0,58* 6,33+0,58° 14,7+0,58°
Cam Xoan Ngamdim 12,7+0,58* 242+0,76* 10,3+0,58° 122+0,76* 182+ 1,04
CamMat (100 mg/mL) 10,3 +£0,58* 22,3 +225%¢ 800+0,50¢ 5,17+0,29% 11,5+ 0,50¢
Cam Vang 5,67+0,58°  15,7+0,76°  4,00+0,00"0 433+0,58% 9,33+0,58°
Cam Sanh 8,00+1,00¢ 202+1,61° 7,001,009 533+0,76° 13,7+ 0,58°
Cam Xoan  Soxhlet (100 11,00+ 1,00° 232+0,76® 9,33+0,29®  11,8+0,29* 16,7 +0,58°
Cam Mat mg/mL) 7,67+0,58¢  20,7+1,53¢° 6,001,000 3,33+0,58" 9,00+ 1,00°
Cam Vang 3,33+0,58" 10,00+ 1,000 3,67+0,58" 3,50+0,50¢" 7,67+0,58"
Doi chirng
DMSO 5% - - - - -
Gentamycine (2 mg/mL) 12,89 +093 11,83+0,81 8,79 £ 0,99 11,61 £0,55
Nystatin (500 IU/mL) 15,42 + 1,00

(Trong ciing mot cot, cdc chir cdi khdc nhau biéu thi sw khdc biét ¢6 y nghia gifta cdc nghiém thirc & mikc dg tin cdy

95%)

Hoat tinh khang vi sinh cta cac loai cao chiét
khéc biét c6 y nghia (p < 0,05) voi DIZ dao dong
trong khoang 3,33 — 24,2 mm. DIZ ciia cao chiét
cang 16n thi kha ning khang vi sinh cang cao. Két
qua ¢ Bang 1 cho thay cao chiét tir cac gidng cam
dugc trich ly bang phwong phap ngam dam c6 DIZ
16n hon phuwong phéap Soxhlet & tit ca cc vi sinh vat
duoc khao sat. Hoat tinh khang vi sinh cua céc loai
cao chiét khong nhiing bi anh hudng boi _phuong
phap trich ly ma con chiu anh huong boi gidng. Cac
giong cam khac nhau the hién kha nang khang vi
sinh khac nhau. Cac giéng cam vé xanh (cam Sanh,
cam Xoan, cam Mat) c6 DIZ 16n hon gidng cam vo
vang (cam Navel) ¢ ca hai phuong phap trich ly.

O ca hai phuong phap trich ly, cao chiét tir vo
cam Xoan thé hién hiéu qua khang vi sinh cao hon
cam Sanh, Mat va Navel, tuy nhién thip hon khang
sinh gentamycin va nystatin (Bang 1 va Hinh 1).
Cao chiét tir vo cam Xoan bang phuong phap
Soxhlet va ngam dam c6 DIZ 16n nhat ddi véi S.
aureus lan lwot 1a 23,2 va 24,2 mm, theo sau 1a C.
albicans (16,7 va 18,2 mm), B. cereus (11,0 va 12,7
mm), E. coli (9,33 va 10,3 mm), P. aeruginosa (11,8
va 12,2 mm). Nhin chung, cac loai cao chiét tir vo
cam & ca hai phuong phép trich ly thé hién hiéu qua
khang khuan t6t d6i voi S. aureus (10,0 — 24,2 mm)
va khang nidm C. albicans (9,00 — 18,2 mm).

Nhin chung, céc loai cao chiét tac dong 1én vi
khuan Gram duong manh hon vi khuan Gram am.
Cu thé, DIZ 16n nhat d6i voi S. aureus (10,0 - 24,2
mm), theo sau 1a B. cereus (3,33 - 12,7 mm), P.
aeruginosa (3,33 - 12,2 mm) va E. coli (3,67 - 10,3
mm). Vi khuan Gram am it nhay cam hon vi khuan
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Gram duong ddi v6i céc loai cao chiét 1a do su khac
nhau cua thanh té bao giita hai loai vi khuan. Thanh
té bao cua vi khudn Gram duong gébm mot 16p
peptidoglycan day bao bén ngoai mang sinh chét,
con thanh té bao cta vi khuadn Gram am 13 mét 16p
peptidoglycan mong nhung dugc bao boc thém badi
mang ngoai cung chira lipopolysaccharide (Gorski
et al., 2022). Do d6 vi khuén Gram am it nhay cam
hon véi cac loai cao chiét.

Kha ning khang khuén cia cac loai cao chiét tir
vo cam ciing dugc ghi nhan tuong tu & mot )
nghién ctru trude d6. Cao chiét tir vo cam (Citrus
sinensis, var. common Balady) c6 DIZ dbi véi E.
coli 14 10,7 mm, B. cereus (8,00 mm) va khong thé
hién kha ning khang ddi v6i S. aureus, P.
aeruginosa (Hanafy et al., 2021). Hoat tinh khang
khuan ctia cao chiét tir vo cam ngot (Citrus sinensis)
& ndéng d6 10 mg/mL c6 DIZ d6i v6i S. aureus 1a
14,0 mm, P. aeruginosa la 12,0 mm va E. coli 1a
16,2 mm (Baba et al., 2018). O nong do 150 mg/mL
DIZ ciia cao chiét tir vo qua cam (C. sinensis L.) d6i
vGi P. aeruginosa 1a 8,67 mm, E. coli 13 10,3 mm,
S. aureus 1a 9,00 mm (Yohanes et al., 2023). Hoat
tinh khang vi sinh cua cao chiét tir vo C. sinensis
(L.) Osbeck & ndng do cao chiét 200 pg/mL bang
phuong phap Soxhlet cho thiy DIZ dbi v6i S. aureus
1a 4,0 mm, P. aeruginosa 1a 6,0 mm, E. coli 1a 8,0
mm va C. albicans 1a 2 mm (Oikeh et al., 2020).
Hoat tinh khang vi sinh cua cac loai cao chiét trong
nghién ctru khac so véi cac nghién ciru trude day 1a
do su khac nhau vé& dic tinh di truyén (loai hodc
gidng), moi truong sinh truéng, qua trinh canh tac,
thoi gian bao quan, loai dung méi, qua trinh chuén
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bi mau va phuong phap trich ly (Zahoor et al., khao sat, cao chiét cam Xoan bang phuong phap
2016). ngam dam c6 gia tri MIC dao dong trong khoang 2,5

3.2. Nong d§ e ché t6i thiéu ciia cao chiét tir - 5 mg/mL thap hon Y; lan so véi cao chiét tir céc

v cam gidng cam khac. Theo két qua & Bang 2 cho thay,

o ) ) ., ) cac loai cao chiet tir vo cam c0 gid tri MIC thé}p doi

Gia tri MIC cua cac loai cao chiét tir vo cam v6i vi khuén S. aureus va nam C. albicans, ket qua
dugc sir dung dé dinh luong vé hiéu qua khang vi nay phit hop v6i phuong phéap khuéch tan dia thach
sinh. Gia tri MIC ctia cac loai cao chiét cang nho thé (Bang 1). Gia tri MIC cuta céc loai cao chiét bang
hl?n kha nangA’ kha'rrlg Yl sinh ?ang’ lon. Ket quamro phuong phap ngdm dam d6i v6i C. albican thap hon
Bang 2 cho tha;: gia ‘tn MIC ctia céac loai cao chiét 14 14n so v&i phuong phép Soxhlet, dao dong tir 5 -
tur vo cam dao dong tir 2,5 — 20 mg/mL. Nhin chung, 10 mg/mL. D6i v6i vi khuan S. aureus thi cao chiét
gia tri MIC cuia cac loai cao chiét dugc trich ly bang cam Xoan ¢ phuong phap ngdm dam thé hién kha

phuong phép ngdm dam c6 gia tri MIC thap hon nang trc ché t6t nhét vai gia tri MIC 2,5 mg/mL, tiép
phuong phap Soxhlet. Bén canh do, cac giong cam theo cao chiét cam Sanh, Mat (MIC = 5 mg/mL) va
v6 xanh (cam Sanh, Xoan, Mét) c6 gia tri MIC thap cudi cung la cam Navel (MIC = 10 mg/mL).

hon gidng cam Navel. Trong cac gidng cam dugc

Bing 2. Nong d9 tre ché tbi thiéu (MIC) ciia cac loai cao chiét tir vé cam

X Phwong phap z MIc (mg/lpL) x
Giong cam trich ly Vi khuan Gram duong Vi khuan Gram am Nam
B. cereus S. aureus E. coli P. aeruginosa  C. albicans
Cam Sanh 10 5 10 10 2,5
Cam Xoan Neam da 5 2,5 5 5 2,5
Cam Mat gam dam 5 5 10 10 2,5
Cam Vang 10 10 15 15 5
Cam Sanh 15 10 15 15 5
Cam Xoan Soxhlet 10 5 10 10 5
Cam Mat 15 10 15 20 5
Cam Vang 20 15 20 20 10
Mot s nghién ctru trude day cling da khao sat ~ Nhin chung, ket qua ¢ Bang 3 cho thay cdc loai
gia tri MIC ciia cao chiét tir vo cam trén mot sb loai vi sinh vat nhay cam véi cao chiét bang phwong

vi sinh vat. Cu thé, Hanafy et al. (2021) khao sat phap ngdm dam hon phuong phip Soxhlet. Kha
hiéu qua khang vi sinh vét cua cao chiét tir vo cam, nang nhay cam cua cac loai vi sinh vat con chiu anh
chudi va lyu cho thiy gia tri MIC ciia cao chiét vo huong boi giéng, két qua nghién ctru cho thay cac
Iyu dao dong trong khoang tir 6,25 - 12,5 mg/mL, gidng cam vo6 xanh (cam Sanh, Xoan, Mét) thé hién
trong khi d6 gia tri MIC cua cao chiét tir vo cam va gia tri MBC/MFC thép ho‘nﬂglong cam Navel. Trong
chudi trong khodng 75 — 300 mg/mL. Cao chiét tir do, cao chiet cam Xoan thé hi¢n hoat tinh khang vi
vo cam ¢6 gia tri MIC 1a 0,625 mg/mL ddi véi S. sinh manh ¢ ca hai phuong phap trich ly. Cao chiét

aureus, 1,25 mg/mL d6i véi E. coli va 2,5 mg/mL cam Xoan ddc bi¢t hi¢u qua doi v6i vi khuan S.
dbi voi P. aeruginosa (Baba et al., 2018). Gié tri aureus (:5 mg{ mL) va na‘fl C. alblcazas (§ m%/ mL).
MIC cua cao chiét tir vo cam ngot C. sinensis (L.) Trong cdc lodi vi sinh vat duoc khao sat, nam C.
Osbeck 1an lugt 1a S. aureus 12 0,1 mg/mL, P. albicans nhay cam nhat doi véi céc loai cao chiét
aeruginosa 13 0,05 mg/mL, E. coli1a 0,1 mg/mL va V(:n gia trg.IA\/IFC dao 'déng tiEZ»S —20 pL/ mrL, troPg
C. albicans 14 0,1 mg/mL (Oikeh et al., 2020). do cao chi€t dugc trich ly bang phuong phap ngdm

dam c6 gia tri MFC (5 — 10 mg/mL) thap hon % lan

3.3. Nong do diét khuan/diét nam toi thiéu 50 v6i phuong phép Soxhlet (10 — 20 mg/mL).

cua cao chiét tir vé cam

MBC/MFC dugc xéc dinh 14 nong d¢ thip nhat
cuia cao chiét ma & d6 vi khuan/nam bi tiéu diét hodc
khong thay sy hinh thanh khuan lac/ndm hodc s6
khuén lac/ndm < 3 (giét chét 99 - 99,5% vi
khuan/nam). Cac cao chiét thé hién kha ning tiéu

Cac nghién clru trude ddy cling da xac dinh gia
trif MBC/MFC ciia cao chiét tir vo cam, cu thé cao
chiét Soxhlet tir vo cam ngot cho cac gia tri
MBC/MFC dao dong tir 0,1 — 0,2 mg/mL ddi véi
mot sb vi sinh vat nhu S. aureus (0,2 mg/mL), E.
coli (0,2 mg/mL), C. albicans (0,1 mg/mL), P.

dl‘@t lfha? nhau trén cac chung vi sinh vét dugc trinh aeruginosa (0,1 mg/mL) (Oikeh et al., 2020). Theo
bay ¢ Bang 3.
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nghién ctru ctia Baba et al. (2018) cao chiét tir vo chiét ngdm dam tir bon gidng cam c6 khi ning
qué C. sinensis ¢6 gia tri MBC 1a 10 mg/mL dbi vi khang vi sinh cao hon cac loai cao chiét Soxhlet. Do
S. aureus, 5 mg/mL d6i v6i E. coli va khong thé hién cac loai cao chiét ngdm dim c6 ham luong
hoat tinh khang khuéan déi véi P. aeruginosa. Hoat polyphenol va flavonoid tong cao hon so véi cac loai
tinh tiéu diét vi sinh vét ctia cac loai cao chiét trong cao chiét Soxhlet. O phuong phap Soxhlet, cao chiét
nghién ctru cho két qua twong dwong so véi cac dugc ly trich ¢ 80°C, trong khi ¢ phuong phap ngam
nghién ctru trude day. Trong céc loai cao chiét duoc dam cao chiét duoc chiét suit ¢ nhiét do thép hon
khao sét, cao chiét cam Xoan thé hién kha ning tiéu (30°C). Mot s6 hop chét polyphenol va flavonoids
diét vi sinh vat t6t hon cac cao chiét con lai. Bén ¢6 thé bj phan huy & nhiét do cao, nén ham luong
canh do, céc loai cao chiét déu thé hién hiéu qua tiéu polyphenol va flavonoid téng & cao chiét Soxhlet
diét nAm C. albicans tot hon tiéu diét vi khuan. thip hon cao chiét ngdm dam. Ngoai ra, cao chiét

cam Xoan bang hai phuong phap trich ly c6 kha
ning khang vi sinh cao nhat ¢ tit ca 5 loai vi sinh
khao sat so v6i cao chiét tir cac gidng cam khac, do
ham Iugng polyphenol va flavonoid tong ciia cao
cam Xoan cao nhat so v6i cao chiét ciia 3 gidng cam
khac.

Hoat tinh khang vi sinh ciia cao chiét tir vé cam
c6 lién quan dén su hién dién cua cac hop chét c6
hoat tinh sinh hoc nhu flavonoid, polyphenol,
tannin, alkaloid va tinh dau (Mostafa & Essawy,
2021). Cac hop chét flavonoid va polyphenol c6 kha
ning chéng oxy hoa va khang vi sinh manh. Cao
Bing 3. Nong d diét khuén hay di¢t nim tdi thiéu (MBC/MFC) ciia cao chiét tir vo cam

) Phuong phap ] MBC/MFC (mg/mL) ]
Giong cam trich Iy Vi khuian Gram dwong Vi khuan Gram am Nam
B. cereus S. aureus E. coli P. aeruginosa  C. albicans

Cam Sanh 20 10 20 >20 5
Cam Xoan Neam di 10 5 15 10 5

Cam Mat gam am 10 10 20 > 20 5
Cam Vang >20 20 >20 >20 10
Cam Sanh >20 20 >20 >20 10
Cam Xoan Soxhlet 15 10 20 20 10

Cam Mat >20 20 >20 >20 10
Cam Vang > 20 > 20 > 20 > 20 20

Do d6, nghién ctru nay cho thdy c6 thé sir dung cao

4. KET LUAN chiét vo cam dé 1am nguyén liéu dé phat trién cac

Nghién ciru thé hién tiém ning khang vi sinh ca san pham c6 tinh khang khu:fm tng dung trong thyc
cac loai cao chiét tr vo cam duogc trich ly béng phém, my pham va dugc pham.
phuong phap ngam dam va phuong phap Soxhlet. . z
Hoat tinh khang vi sinh cta céc loai cao chiét dugc LOI CAMTA
trich ly bang phwong phap ngdm dam thé hién hiéu Nghién ctru dwoc thyc hién thong qua dé tai
qua khang vi sinh t6t hon phuong phap Soxhlet. Bén nghién ctru khoa hoc cap B9 “Nghién ciru san xuét
canh do, kha nang khang vi sinh cta cac gidng cam mot s6 san pham c6 hoat tinh sinh hoc tir phy pham
vo xanh (cam Sanh, Xoan, Mat) dugc trong & v6 qua cam ving Pong bang song Ciru Long” (mi

DBSCL t6t hon cam Navel (nhdp khau). Trong céc s6: B2023-TCT-01).
giong cam duoc khép sat, cam Xoa‘lq thé hién kha
nang khang vi sinh ndi bat hon cac giong cam khac.
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