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ABSTRACT

The aims of this study were to analyze the chemical composition and to investigate
the antimicrobial activity of pomelo peel oil (Citrus grandis (L.) Osbeck) extracted
by steam distillation method. The antibacterial ability of essential oils was evaluated
at different concentrations (50%, 25%, 10% and 5%) by agar well diffusion method
with Staphylococcus aureus, Bacillus cereus, and Escherichia coli. The anti-mould
acitivity of essential oils was also tested with Aspergillus flavus by agar well diffusion
method. An average yield of 1.78% essential oil was achieved from pomelo peel and
25 main components in essential oil were analyzed, including terpenes, alcohols,
aldehydes. The ability to inhibit 3 strains S. aureus, B. cereus and E. coli at the
essential oil concentrations of 50% of the antibacterial diameter were 15.67 + (.76
mm, 14.0 £0.92 mm and 12.33 + 0.57 mm, respectively; at 25% concentrations were
13.33 = 0.58 mm, 11.0 + 0.87 mm and 9.33 + 0.58 mm. Results of resistance to A.
flavus fungus by agar well diffusion method with antifungal performance at essential
oil concentrations (50%, 25%, 10% and 5%) were 81.24 + 2.25%, 62.58+ 2.04%,
26.19+2.02%, and 8.35 + 2.24%, respectively.

TOM TAT

Nghién ciru nay thuc hién nham xdc dinh thanh phﬁn hoa hoc va khao sat dwoc
cdc hoat tinh khang vi sinh vt gdy bénh cia tinh dau vé buéi Nam Roi (Citrus
grandis (L.) Osbeck) duwoc ly trich bang phwong phdp chung cat 16i cuon hoi
mieée. Khao sat kha ndng khing khudn cia tinh dau véi vi khudn
Staphylococcus aureus, Bacillus cereus va Escherichia coli bang phuwong
phap khuéch tan giéng thach véi nong do tinh dau (50%, 25%, 10% va 5%).
Ddnh gid khd ndng khdng ndam méc dwoe thue hién véi Aspergillus flavus bang
phirong phép khuéch tan giéng thach. Két qud cho thdy hiéu sudt tinh dau thu
duoc 1,78%, xac dinh dwoc 25 thanh phdn chinh trong tinh dau vé buéi Nam
Roi nhir cdc hop chdt terpen, ruwou va aldehyde. Kha ning khang 3 ching vi
khudn S. aureus, B. cereus v E. coli énéng dé tinh dau 50% duong kinh vong
khang vé khudn lan lwot la 15,67 + 0,76 mm, 14,00 + 0,92 mm va 12,33 + 0,57
mm; O’néng do 25%la 13,33 £0,58 mm, 11,00 £ 0,87 mm va 9,33 £ 0,58 mm.
Két qud khang nam moc A. flavus véi hiéu sudt khdng ndm & nong d¢ tinh dau
50%, 25%, 10% va 5% lan luot la 81,24 + 2,25%, 62,58+ 2,04%, 26,19 +
2,02% va 8,35 + 2,24%.
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1. GIOI THIEU

Ngay nay, xa hoi khong ngimg phat trién, vin dé
an toan thyc pham va sy doc hai cua cac loai hoa
chat tong hop 1am cho nhu cu nghién ctru va tach
chiét cac hop chit co ngudn gdoc ty nhién dé ng
dung ngay cang ting. Tir xa xua, cic chat chiét xuat
tir thyc vat da duoc st dung va cho dén nay tinh dau
thuc vat da thu hat duoc nhiéu sy quan tim do tinh
an toan va duogc 1y ctiia né (Burt et al., 2004; Shaaban
et al., 2012). Trai cdy c6 mui ndi chung, hay buai
n6i riéng déu rat giau khoang chat, vitamin C va cac
hop chéat polyphenolic, gép phan vao hoat dong
chdng oxy hoa (Tripoli et al., 2007) va ting cuong
chirc ndng gan thong qua viéc gidm tich tu chat béo
(Gliozzi etal., 2014). O nudc ta, budi co gia tri kinh
té cao, stic 50ng manh, kha néng thich nghi cao véi
diéu kién va thd nhudng cua ving nhiét déi am.

Viét Nam 1a nu6e 6 tiém lyc Ion vé loai cay
nay, phuc vu nhu ciu trong va ngoai nude, do dé ma
nganh cong nghiép ché bién thuc pham va nong san
nay tao ra mot luong phu pham dang ke Cac san
pham phu nay dugc coi la nguon cung cép céac thanh
phan chirc nang cé gia tri, chang han nhu flavonoid,
chat xo va tinh dau (Senevirathne et al., 2009).
Trong d6, tinh dau nam trong cac tuyén & I6p ngoai
clia Vo trai cdy va 1a san pham phu quan trong nhét
thu duoc tir vo. Cac nghién ctru di cho thay tinh dau
budi c¢6 nhiéu hoat tinh sinh hoc. N6 dwoc ching
minh 13 c6 kha ning Gc ché sy phat trién cua vi
khuan 1am hong thyc phiam va cac ching gay bénh
(Viuda-Martos et al., 2008). Tinh dau thu dwoc tir
Vo budi bang cach phuong phap chung cit co tac
dung trc ché vi khuan va nim dong thoi co thé duoc
phat trién thém dé diéu tri mot s6 bénh (Okunowo et
al., 2013). Tinh dau cua budi ciing di cho thay hoat
dong chdng oxy hoéa rat quan trong trong viéc bao
quan thyc pham va ngin ngira bénh tat (Teixeira et
al., 2013). Do ¢6 ngudn c6 ty nhién va an toan nén
chung duoc st dung rong réi trong nhidu linh vuc
nhu thuc pham (d6 ubng, kem, banh ngot), my pham
va cong nghiép dugc phim (Hardin et al., 2010;
Ragusa, 2015; Tadtong et al., 2015).

Muc dich ciia nghién ctru nay nham xac dinh
thanh phan héa hoc cua tinh dau tir vo budi Nam Roi
dugc ly trich bang phuong phép chung cit 16i cudn
hoi nudce va khdo sat hoat tinh khang vi sinh vat gay
bénh cua tinh dau vo budi ¢ cac nong do khac nhau.

2. VAT LIEU VA PHUONG PHAP
2.1. Nguyén vit liéu va hoa chit

Nguyén liéu str dung dé trich ly la v6 buoi Nam
Roi dugc thu mua trén dia ban thanh phé Can Tho.
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Cac chung vi khuan Bacillus cereus ATCC 14579,
Staphylococcus aureus ATCC 23235, Escherichia
coli ATCC 25922 va nim Aspergillus flavus ATCC
9643 tir Vién Luu trir gidng Hoa Ky duoc luu trit &
phong thi nghiém Cong nghé Sinh hoc Thuc pham,
Vién Nghién ctru va Phat trién Cong nghé Sinh hoc,
Trudng Pai hoc Can Tho. Cac hoa chat chinh dugc
sir dung bao géom NaCl, Na,SO, (Xilong, Trung
Qudc), agar (Viét Nam), dimethyl sulfoxide (Merck,
btic), moi truong Potato Dextrose Agar (PDA) va
Nutrient broth (NB) (HiMedia Laboratories, An
bo).

2.2. Ly trich tinh dau tir vé buéi Nim Roi
b?mg phuong phap chung cAt 16i cudn
hoi nwéc

Muc dich nham thu hdi tinh dau tir vé budi Nam

Roi bang phuong phap chung cat 161 cudn hoi nuéc
va danh gia hiéu suat tinh dau dwoc thu hoi. Phuong
phap thuc hién duya trén nghién ciru cia Nguyén Dac
Phét (2011) dugc mé ta tom tit nhu sau: lay 400 g
nguyén liu vo budi da dugc so ché vao may xay voi
1088 mL nuéc cit va 12,2% NaCl (twrong dwong véi
132,736 g), xay nhuyén hdn hop trong 2 phut.
Chuyén hoan toan hdn hop nguyén liéu vao binh cau
ctia hé théng chung cit va ngdm trong 2 gid 20 phut.
Tién hanh ly trich bang hé thong chung cat hoi nuéc
trong 1 gio 45 phut, tinh tir khi giot tinh dau dau tién
thu duoc. Thir nghiém chung céat duoc thuc hién 3
1an lap lai.

2.3. Xic dinh thanh phén héa hoc cia tinh
dAu tir vé buéi Nim Roi

Mau tinh dau sau khi duoc ly trich va xir 1y voi
Na,SO4 duoc xac dinh thanh ph?m héa hoc & Trung
tam K§ thuat Tiéu chuan Do ludng Chat luong Can
Tho (CATECH) biang phuong phap sic ky khi khdi
phé (GC/MS) (Adams, 1995).

2.4. Khao sat hoat tinh khang vi khuin giy

bénh cia tinh diu tir buéi

Muc dich nham khao sat kha nang trc ché vi sinh
vat gdy bénh cua tinh dau vo budi Nam Roi. Cac
budc thuc hién dugc tién hanh theo phwong phap
cta Reeves (1989) co6 chinh stra: hut 50 pL dich tang
sinh ciia cac ching vi khuan chi thi (B. cereus, S.
aureus, E. coli) & mat s5 10°té bao/mL, bom vao dia
thach. Dung tim bong v6 trang ria déu dich vi khuan
trén toan bo mit dia thach NA. Dong nip va dé dia
thach & nhiét do phong cho dén khi thiy bé mat moi
truong da kho. Sau khi méi truong da kho, tién hanh
tao giéng vaoi duong kinh 6 mm. Pha lodng tinh dau
v6i DMSO 100% (v/v) dé tao thanh day 4 ndng do
50%, 25%, 10% va 5% v/v. Hat 100 pL tinh dau,
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DMSO 100% va ciprofloxacin 5 mg/mL vao trong
moi giéng, dé yén cic dia ¢ nhiét do phong va sau
d6 dem u & 37°C trong 24 gio. Trong do,
ciprofloxacin 5 mg/mL va DMSO 100% V/v lan lugt
1a cac ddi chimg duong va dbi chirg am.
2.5. Khao sat hoat tinh khang nAm méc A.
flavus cia tinh dau vé budi

Muc dich cta thir nghiém nham khao sat kha
nang trc ché nim méc A. flavus cua tinh dau vo budi.
Céc budc thyc hién dugc tién hanh theo phuong
phap cua Mekonnen et al. (2016) c6 chinh sua:
chiing nam méc A. flavus dang & giai doan phat trién
manh (nudi cay sau 3-5 ngay). Tién hanh tao khoanh
khuan ty va dat vao tam dia méi trudng PDA. Ding
dng hut vo trung tao giéng voi duong kinh 6 mm
trén dia thach PDA. Pha lodng tinh dau vgi DMSO
100% (v/v) dé tao thanh diy 4 nong d6 50%, 25%,
10% va 5% v/v. Hat 100 pL tinh dau da pha lodng
VGi cling mot nong do vao trong 1 dia, dé yén cac
dia ¢ nhiét do phong va sau d6 dem u & 30°C trong
72 gio. Lam ting dia riéng vai nystatin 0,5 mg/mL
va DMSO 100% v/v dé lam cac dia ddi chimg dwong
va d6i chimg 4m. Kha nang tc ché duoc danh gia
bang cach do duong kinh khuan ty phat trién trong
vong 5 ngay so vai dbi ching.

Chi tiéu theo doi: do dudng kinh khuan ty cua
nim méc sau 72 gio va xac dinh ty 1& Gc ché (%)
bang cong thic: Kha ning wc ché (%) = [(DC —
D)*100]/DC. Trong d6, DC 1a dwdng kinh phat trién
khuan ty trong dia ddi ching va D 1a duong kinh
phat trién khuan ty cua timng ndng d tinh dau.

2.6. Phan tich va xir Iy két qua

Két qua dwoc xur Iy va vé biéu dd bang phan
mém Microsoft Excel 2013 (Microsoft Corporation,
Hoa Ky). S liéu dugc xu 1y thong ké bang phan
mém Statgraphics Centurion XVI (Statpoint
Technologies Inc., Hoa Ky)

3. KET QUA VA THAO LUAN
3.1. Ly trich tinh diu buéi Nam Roi bing
phwong phap chung cat 16i cuon hoi nwéc

Két qua lwong tinh dau vo budi Nam Roi thu hoi
dugc sau khi chung cit bang phuong phap chung cat
hoi nuée duoc (Bang 1). Két qua cho thay hiéu suat
thu hoi tinh dau khoang 1,73-1,85% theo trong
luong tuoi. Nhu vay, ¢6 thé thdy khi ly trich 100 g
mau, lugng tinh dau thu hdi dugc 1a 1,78 mL. Két
qua nay cao hon so véi hiéu suat tinh dau thu hoi
dugc theo nghién ctru cia Nguyén Déc Phat (2011)
v6i hiéu suat dat dwoc 1a 1,49%. Nguyén nhan cia
su sai khac vé hiéu suit cua cac loai tinh dau xuét
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phat tir sy khac biét sinh hoc ctia nguyén liéu thyc
vat, cac phuong phép, cac théng s ly trich ciing nhu
diéu kién sinh song cua cac loai thuc vat (Gamarra
et al., 2006). Ngoai ra, khi thu hoach budi ¢ nhitng
giai doan tang truong khac nhau hay thu hoach vao
céc budi khac nhau trong ngay ciing s& dan dén su
khac biét ham luong tinh dau, cu thé 1a s& giam dan
tir budi sang dén trua chiéu (Bourgou et al., 2012).
Bang 1. Thé tich (mL) va hiéu suit (%) tinh dau
trung binh thu héi dwgc biang phwong
phap chung cit 16i cuén hoi nwéc

Thé tich tinh  Hi¢u suit tinh

Thi nghigm ddu (mL) du (%)
1 7,4 1,85
2 6,9 1,73
3 7,0 1,75
Trung binh 7,1 1,78

3.2. Thanh phan héa hec cia tinh diu tir vé
bwéi Nam Roi

Thanh phan hoa hoc cua tinh dau dugc trinh bay
chi tiét & Bang 2 va sac ky d6 GC cua tinh dau vo
budi Nam Roi dugc trinh bay ¢ Hinh 1.

Bang 2. Thanh phin héa hoc caa tinh diu vé
buéi Nam Roi

S6 thir Cong thirc

tw Tén thanh phan phan tir %

1 o-Thujene CioH16 0,64
2 a-Pinene CioH16 3,34
3 Camphene CioH1s6 0,03
4 Sabinene CioHa6 0,81
5  P-Pinene CwoHis 1,37
6  p-Myrcene CioHas 2,58
7  a-Phellandrene CioHis 4,46
8  o-Terpiene CioHas 0,63
9  0-Cymene CioH1s 0,62
10  Limonene CioH1s6 66,79
11  Cis-p-Ocimene CioHas 0,22
12 y-Terpinene CiHis 15,07
13 Linalool oxide trans  CioH1g0> 0,09
14  Terpinolene CioHis 1,03
15 Linalool ClongO 0,24
16  4-Terpinenol CioH1sO 0,29
17  o-Terpieol CioH1sO 0,72
18 trans-Geraniol CioHisO 0,04
19 B—Citral C10H150 0,11
20  cis-Geraniol CioH1sO 0,03
21 a-Citral C10H160 0,16
22 Caryophyllene CisHaoa 0,22
23 a-Caryophyllene CisHos 0,02
24 Germacrene C15H24 0,46
25 a-Farnesene C15H24 0,03
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Hinh 1. Sic ky d6 GC/MS caa tinh dau vé bwéi Nam Roi (0-19 min)

Két qua phan tich cho thay cac thanh phan trong
tinh du vo budi Nam Roi chi yéu bao gom cac hop
chét terpen, ruou, aldehyde va dugc chia thanh céc
nhém nhu sau: nhom monoterpen (alpha-pinene,
beta-pinene, limonen, alpha-thujene, camphene,
sabinene, beta-myrcene, alpha-terpinen, o-
cymene,cis-beta-ocimene, gamma-terpinen, alpha-
phellandrene); nhom sesquiterpen (caryophyllene,
alpha-caryophyllene, terpinolene, alpha-farnesene,
germacrene); nhom alcohol (linalool, linalool oxide
trans,4-terpineol, alpha-terpineol trans-geraniol,
cis-geraniol) va nhom aldehyde (alpha-citral, beta-
citral). Phan tich theo phuwong phap sic ky khi
GC/MS di xé4c dinh dwoc 25 hop chit trong tinh dau
budi Nam Roi. Két qua nay cao hon khi phén tich
thanh phan cua dau Oregano véi 21 hop chat va thap
hon két qua khi phan tich tinh dau gung (36 hop
chat) va tinh dau hat thia 1a den (29 thanh phan)
(Ashraf et al., 2017). Nhin chung, cac loai tinh dau
chtra cac hop chét co hoat tinh sinh hoc ddi dao nén
¢6 thé dwoc st dung trong cic nghién ctru sdu hon
dé tic ché vi khudn gay bénh.

Két qua sic ky d6 ¢ Hinh 1 cho thiy hai hop chét
¢6 dién tich peak 16n nhit theo thir tw 14 limonene
(66,79%) va y-terpinen (15,07%). Piéu nay c6 nghia
la trong tinh dau vé buéi Nam Roi thi hop chét
chiém ty I¢ cao nhat 14 limonene va y-terpinen. Day
1a nhitng cau phan dic trung ciia hau hét tinh dau
ctia vo qua ho Citrus. Ngoai ra, pinene ciing chiém
khoang 4,71%, trong d6 a-pinene (3,34%) va B-
pinene (1,37%) voi ham lugng twong ddi 16n trong
san pham tinh dau thu dwoc. Két qua nay hoan toan
phit hop véi két qua phan tich tinh dau tir vo budi
Nam Roi caa Nguyén Dic Phat (2011) va tuong
ddng véi két qua phan tich tinh diu vo budi cua
Thavanapong (2006). Cac thanh phan con lai 14 a-
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phellandrene (4,46%), PB-myrcene (2,58%) va
terpinolene (1,03%). Tém lai, nhoém terpen chiém
khoang 98,32% tong sé hop chat trong tinh dau vo
budi Nam Roi va s6 luong cac hop chat khong xac
dinh khéc c6 trong tinh dau 1a khong dang ké.
3.3. Hoat tinh khang vi khuin ciaa tinh dau
tir v6 buéi Nam Roi

Két qua duoc trinh bay & Bang 3 cho thdy tinh
dau duoc ly trich tir vo budi Nam Roi déu co kha
ning khang vi khuan S. aureus, B. cereus va E. coli
& cac nong do tinh dau 50, 25, 10 va 5%. Trong do,
su ¢ ché sinh truong dbi véi 3 chung vi khuan dudéi
tac dong cua khang sinh ciprofloxacin 0,5 mg/mL la
cao nhat véi trung binh duong kinh vong vo khuan
1a 48,33 + 1,52 mm & S. aureus, B. cereus 1a 44,69
+2,08 mm va 42,67 £ 1,43 mm & E. coli.

Ca 3 chang vi khuan van phat trién va khong tao
duong kinh vong khang khuan (PKVVK) vdi giéng
chira d6i chimg 4am DMSO 100%. C6 thé thay su e
ché sinh truéng ty 16 thuan véi ndng do tinh dau,
didu nay c6 nghia 1a PKVVK giam dan theo sy giam
cua nong do tinh dau. Sy tc ché vi khuan E. coli &
ndng do 50% c6 PKVVK 1a 12,33 + 0,57 mm, day
1a gia tri 16n nhét, ké tiép lan luot 1a ndng do 25%
v6i DPKVVK 149,33 + 0,58 mm, & 10% thi PKVVK
1a 8,17 + 0,28 mm va cudi cing PKVVK chi bang
7,17 + 0,29 mm khi nong dé tinh dau 1a 5%. Déi véi
vi khuin S. aureus & nong do 50% c6 PKVVK la
15,67 + 0,76 mm, ké tiép lan luot 1a ndng do 25%,
10% va 5% v6i DPKVVK 1an luot 1a 13,33 + 0,58
mm, 11,00 + 0,97 mm va 9,67 + 0,57 mm va cudi
cung su khang khuan cua tinh diu vé budi Nam Roi
v6i vi khuan B. cereus c6 duong kinh vo vong vo
khuan ¢ cac nong d6 50%, 25%, 10%, 5% lan luot
12 14,00 + 0,92 mm, 11,0 + 0,87 mm, 9,5 + 0,52 mm
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va 9,0 + 0,11 mm. C6 thé giai thich rang hoat tinh
khang khuan cua tinh dau 14 do sy tac dong 1én cau
tric va chirc nang cua té bao. Tinh ky nuéc dat trung
cua tlnh dau 1a nguyén nhén gay ra sy pha vo cau
trac té cua vi khuan mang thim chon loc cua té bao
1a khong thé thiéu d6i voi nhiéu chuc nang cua té
bao nhur cac qua trinh van chuyén céc chat qua mang
va diéu hoa trao doi chat, va duy tri 4p suat tham
thiu. Trén thuc té co ché vé hoat tinh khang khuan
cua tinh dau bao gom 1am suy thoai thanh té bao nhu
lam mét sy 6n dinh cuaa I6p phospholipid (Gill &
Holley, 2006), ting tinh thim lam pha hay chuc
ning va thanh phdn mang sinh chit lam mat cac
thanh phan quan trong trong té bao (Juven et al.,
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1994). Kha nang khang khuan cua tinh dau cia chi
Citrus dugc cho 1a do thanh phan limonene (chiém
ty 1é cao nhat) va diéu nay phu hop véi hau hét cac
loai cdy c6 mui. Limonene 1a hop chit dé bay hoi
v6i hoat tinh khang khuan cao, chat oxy hoa manh
va kha ning hoa tan thip trong nudc (Inouye et al.,
2001). Bén canh d6, linalool, citral, a-phellandrene
va B-myrcene ciing dwoc biét dén 1a nguyén nhan
chinh cho kha ning khang khuan cua tinh dau cy
c6 mui. Tuy nhién, cac nghién ctru khac chi ra rang
hoat dong khang khudn khong chi duoc tao ra bdi
mot thanh phan chinh cu thé ma con do tac dung ddi
khang va twong tac ciia nhiéu loai hop chét véi nhau
(Deba et al., 2007).

Bang 3. Pwong kinh vong khang khuin (mm) cia cac chiing vi khuan sau 24 gio

Vi khuén chi  Ciprofloxacin DMSO Nong d9 ciia tinh dau (%)

thi (0,5 mg/mL) (100%) 50 25 10 5
S. aureus 4833+1,52  6,0+0,03 1567+0,76* 13,33+0,58" 11,00+ 0,97° 9,67 +0,57°
B. cereus 4469+2,08  6,0+0,02 14,00+0,92% 11,00+ 0,87° 9,50+0,52° 9,00+0,11°
E. coli 4267+143  6,0+0,02 12,33+0,57* 9,33+0,58" 8,17+0,28° 7,17 +0,29¢

Ghi chi: Cac 56 ligu trong bdng Ia gid tri trung binh cua 3 lan lgp lai. Trong cung mét hang, cac 56 ¢6 chir theo sau
giong nhau thi khac biét khong co y nghia thong ké ¢ mirc 5% theo kiém dinh LSD. Poi chitng dirong la ciprofloxacin va

DMSO la doi ching dm.

Két qua nay phu hop véi nhan dinh cia Viuda-
Martos et al. (2008) vé anh huong cua ndng do tinh
dau véi sy e ché vi khuan E. coli. Ciing theo nghién
clru cua Aburowais et al. (2017), khi xac dinh hoat
tinh khang khuan cua tinh dau thwong mai Citrus
sinensis va Citrus limon bang phwong phap khuéch
tan giéng thach véi mat sé té bao vi khuan dat 0,5
McFarland. Két qua cho thiy tinh dau Citrus
sinensis ¢ ché S. aureus voi duong kinh vong
khang khudn dat 12 mm va khong thé hién hoat tinh
rc ché ddi vai E. coli, tuong ty d6i véi tinh dau
Citrus limon, ciing khong xuit hién ving Gc ché
chéng lai ca hai chung vi khuan nay (Aburowais et
al., 2017). Nam 2019, Edogbanya et al. (2019) da ly
trich tinh diu vo cam théng qua phuong phap ép
lanh va khao sat hoat tinh khang khuan véi kha nang
khang S. aureus & nong d6 30% voi duong kinh
vong khang khuan 1a 13,75 mm va & nong do 60%
14 22,25 mm, twong tw ddi véi khang E. coli & nong
d06 30% 1a 6,0 mm va 60% la 13,25 mm. Tuy nhién,
tinh dau chanh & ndng d6 30% va 60% gan nhu
khong thé hién hoat tinh khang véi E. coli va S.
aureus (Edogbanya et al., 2019).

Nhin chung, trong 3 chung vi khuan chi thi, tinh
dau bugi Nam roi co kha ning khang S. aureus cao
nhat, ké dén 1a B. cereus va cudi cung la E. coli voi
duong kinh vong khang khuan lan luot 1a 15,67 +
0,76 mm, 14,00 + 0,92 mm va 12,33 + 0,57 mm &
nong do pha loang 50%. Két qua budc dau cho thay
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tac dong cua tinh dau 1én vi khuan Gram dwong
manh hon 1én vi khuan Gram am véi PKVVK 16n
hon. Piéu nay co thé duoc giai thich boi sy khac
nhau cta thanh té bao cua hai loai vi khuan Gram
am va vi khuan Gram duong. Thanh té bio Gram
duong gdm mot 16p peptidoglycan day bao bén
ngoai mang sinh chat con thanh té bao Gram am voi
16p peptidoglycan mong, cach mét 16p khong gian
chu chat va toi I16p mang ngoai 1a phuc hop
lipoprotein va lipopolysaccharide. Chinh ciu triic
nhiéu 16p nay da bao vé té bao vi khuin Gram am
trude tac dong cua tinh dau va khoang khong gian
chu chat chira doc t va enzyme c6 thé lam mat tac
dung cua tinh dau trude khi tac dung 1én mang sinh
chat (Wang et al., 2019). Kha ning khang khuan
duogc ghi nhan cha yéu do trong thanh phan cua tinh
dau vo budi chira cac chat terpen (>98,0%), su
khang khuan cua o-pinene va B-pinene di dugc
chttng minh bai Salehi et al. (2019).

3.4. Hoat tinh khang nAm méc A. flavus ciia

tinh diu buéi Niim Roi

Bang 4 cho thdy kha niang wrc ché cua tinh dau vo
budi nam tir 8,35 +2,24% dén 81 ,24 +2,25% tuong
tng voi ndng do tinh dau tir 5% dén 50%. Mot
nghién ciru cua Velazquez-Nuiiez et al. (2013) vé
kha ning khing nim cua vo qua cam (Citrus
sinensis var. valencia) cho két qua kha ning tic ché
t6i thiéu (MIC) d6i véi A. flavus 1a 16 g/L ddi véi
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phuong phap pha lodng trong agar va 8 g/L di véi gom limonene, B-byrcene, B-pinene, a-pinene va
phuong phap tiép xtc hoi. Két qua nghién ctru cho citral, trong d6 limonene chiém 66,79%. Tir d6 cho
rang hoat tinh khang nim do cac thanh phan chinh thy higu qua khang A. flavus cua tinh dau vo bugi
trong tinh dau vo cam, d6 1a cdc monoterpen bao Nam Roi 1a phu hgp véi nghién ctru trén.

Bang 6. Pwong kinh vong khang (mm) chiing nam méc A. flavus sau 72 gio
Nong dd tinh diu pha loéing (%)

Nam moc A. flavus Doi chirng 50 25 10 S
Dudng kinh khuan ty 4850+1,73°  9,10+089%  1815+0,79° 3580+0,98° 44,45+ 0,88¢
(%) tic ché - 8124225 6258 +2,04 26,19 +2,02 8,35 + 2,24

Ghi chii: Cac 56 ligu trong bang la gid tri trung binh cua 3 lan lgp lgi. Trong cung mét hang, cac 56 ¢6 chir theo sau
giong nhau thi khdc biét khong co y nghia thong ké ¢ mirc 5% theo kiém dinh LSD. Doi ching duong la nystatin va
DMSO la doi chitng dm
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