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Determination of Biological Activity of Mixture Lime and Orange Peel Oils
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Tom tat

Trong nghién ctru nay da xéac dinh kha ndng khang vi khuén cda tinh ddu vé qué chanh (TDA), tinh dau vé
qué cam (TDB) va hén hop hai loai tinh d4u nay trén hai nhém vi khudn Gram &m Escherichia coli va Gram
dwong Staphylococcus aureus. Ca hai loai tinh déu déu thé hién téc dung trc ché su phat trién cua ching
Escherichia coli véi dudng kinh vong tron khéng khuén la 39 £ 2,8 mm (tinh d4u vé qua chanh) va 32 #1,5
mm (tinh dau vé qud cam). V6i ching Staphylococcus aureus, duong kinh vong tron khang khuan 43 + 3,5
mm (tinh ddu vé qua chanh) va 37 + 1,4 mm (tinh déu vé qua cam). Néng do trc ché téi thiéu (MIC) cda tinh
dau vé qua chanh trén cd hai ching la 6,25 ul/ml; tinh ddu vé qué cam trén chL’lng Escherichia coli: 6,25
ul/ml va ching Staphylococcus aureus: 3,35 pl/ml. Véi thé tich tinh dau vé qua chanh st dung (0,1- 0,2
ul/ml) va tinh dau vé qué cam (0,8-1,6 ul/mi) cho két qua cong hwéng manh nhét (SFIC < 0,5) trén ca hai
chang vi khudn Staphylococcus aureus va Escherichia coli. Bdng phuong phép DPPH da xéc dinh duoc kha
néng chéng oxy héa ctia hén hop tinh d4u vé qué chanh va cam 13 45,56 + 0,25%.

T khoa: Hoat tinh sinh hoc, H&n hop, Tinh diu vé qua chanh, Tinh diu vé qua cam
Abstract

The aim of this study was to evaluate the antimicrobial activity of oils against food-related bacteria gram
negtive Escherichia coli and gram positive Staphylococcus aureus by using lime, orange peel oils in
individual and in mixture. Both tested oils showed effective inhibition against Escherichia coli with inhibition
zones of 39 + 2.8 mm (lime peel oil) and of 32 + 1.5 mm (orange peel oil). They also inhibited
Staphylococcus aureus with inhibition zones of 43 + 3.5 mm (lime peel oil) and of 37 + 1.4 mm (orange peel
oil). The minimum inhibitory concentrations (MIC) of lime peel oil against both tested strains were 6.25 ul/mi;
orange peel oil on a strains of Escherichia coli: 6.25 | / ml and Staphylococcus aureus: 3.35 | / ml. With
volume of lime peel oil used (0.1- 0.2 ul/ml) and orange peel oil (0.8-1.6 ul/ml) for maximum resonance
results (2FIC < 0.5) on both strains of Staphylococcus aureus and of Escherichia coli. The antioxidant
activity was determined by using DPPH and it was 45.56 + 0.25%.
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1. Mé dau viéc tao mui thom dac trung cho tinh dau vo qua

vuc khic nhau nhu thuc phim, my phdm, dugc
phdm... khong chi nho mui thom dic trung hap dan
ma con nhd vao kha néng trc ché vi khuan ctia mot s6
chu tir ¢6 trong tinh dau. Tinh diu v6 qua chanh va
cam, c6 mui thom hp dan, trong hai loai tinh ddu nay
co chira céc ciu tir tao mui thom dac trung thudc
nhom terpenoid. Céc cu tir tao mui thom dic trung
trong tinh dau vo qua cam sanh Ham Yén (octanal,
nonanal, citronellal, decanal, geranial) va trong tinh
dau vo qua chanh gidy Ham Yén (octanal,
citronellal, decanal, dodecanal, geranial, tridecanal)
[1], [2]. Trong terpenoid c6 céc cdu tir thudc nhom
chuc andehit, ancol, este c6 vai tro quan trong trong

chanh va cam. Céc céu tir tao mui thom dic trung
thugc nhém chire  andehit, ancol, este ¢d kha khang
khang khuin manh trén cac chung vi khuin
Staphylococcus aureus, Escherichia coli, Salmonella
typhy va Bacillus cereus [1], [2]. Hién nay trén thé
gidi ciing nhu trong nuéc dd cé nhiéu cong trinh
nghién ciru vé hoat tinh sinh hoc cua tinh dau va bd
sung tinh ddu vao thuc phdm. Tuy nhién cac cong
trinh nghién ctru vé hoat tinh sinh hoc ciia hdn hop
tinh dau vo qua chanh va cam thi con rat khiém tén.
Trong nghién cuu nay da xac dinh dugc kha ning
khéng khuan cta hdn hop tinh dau vo qua chanh va
cam trén hai nhém vi khudn gram am Escherichia
coli va gram dwong Staphylococcus aureus, dong thoi
cling d3 xac dinh dwoc hoat tinh chéng oxy héa cua

Tinh dau dugc sir dung rong rai trong nhiéu linh

hén hop tinh dau nay, lam co s¢ khoa hoc cho viée
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2. Phuong phap nghién ciu
2.1. Nguyén vt liéu

Qua chanh gidy Béc Giang (Citrus limonia
Osbeck) dugc thu hoach ¢ thoi diém 130 ngay ké tur
khi dau qua (vao thang 5 nam 2015) va qua cam sanh
Ham Yén (Citrus sinensis (L) Osbeck) dugc thu hoach
& thoi diém 220 ngay ké tir khi dau qua (vao thang 12
nim 2014). Tén khoa hoc dugc Th.S. Vi Kiéu Sam,
Truong Dai hoc Nong 1am Béc Giang giam dinh. Tinh
dau vo qua chanh gidy Bic Giang va cam sanh Ham
Yén dugc thu nhan bang phuong phép chung cét 16i
cudn hoi nude va duge lam khan bang natrisunfat.

Thi nghiém st dung céc chung vi sinh vét kiém
chung Staphylococcus aureus va Escherichia coli do
Vién Vi sinh vat va Cong ngh¢ Sinh hoc cung cap.

Hoéa chat st dung 1a DPPH (1,1-diphenyl-2-
picrylhydrazyl), ethyl acetat, methanol va vitamin E.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phdp khuyéch tan dia thach

Kha ning tc ché ciia hdn hop tinh dau vo qua
chanh va cam d6i véi su phat trién cia timng chung vi
sinh vat dugc xac dinh bang phuong phap khuyéch
tan dia thach khi nudi cay vi khuén trén méi truong
thich hop. Céc dia gidy loc tiét tring c¢6 chira tinh dau
dugc dat 1én trén dia thach da céy ching vi khuén
kiém chung, vi khuan nay dugc nuéi cdy & 37°C véi
thoi gian 24 gio. Kha ning khang khuan dugc xac
dinh bang cach do ban kinh (BK) vong trc ché vi
khuin bang cong thirc: D — d = BK (mm), véi D:
duong kinh vong khang khuan (mm), d: duong kinh
16 khoan thach (mm) [3], [4].

2.2.2. Xa’c dinh néng dé ik ché tdi thiéu ciia hén hop
tinh dau

Nong d6 trc ché tdi thiéu (minimum inhibitory
concentration, MIC) ctia hdn hop tinh dau vé qua
chanh va cam dugc xac dinh bang phuong phap pha
loang lién tuc trong moi trudng 1ong sir dung phén 96
giéng [4]. Hon hop tinh diu véi ndng do thir nghiém
khac nhau dugc hoa tan trong nudc cit vo tring ¢
chtra Tween 80. Mdi giéng trong phén chira 20 pl tinh
dau, 20 pl dich vi khuan va 160 pl méi truong MHB
(ndng do cudi ciing cua dich vi khuan 1a 10° cfu/ml va
thé tich cudi cung 1a 200p1). Phén 96 giéng duoc dem
di nudi cdy trong thoi gian 24 gio ¢ 37°C. Nong do vi
khudn nho nhit ma khong quan sat dugc sy phat trién
ciia vi khuan bang méy doc vi phién kinh tai bude
song hap thu 600 nm dugc ghi nhan 14 nong dd tic
ché t4i thiéu cua tinh dau [3], [5].

2.2.3. Phuong phdp xdc dinh sy tuwong tdc giita hai
loai tinh dau
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Sau khi x4c dinh dugc nong do we ché tdi thiéu
MIC cua timg loai tinh dau riéng biét, tién hanh kiém
tra sy tuong tac, tac dung twong hop va anh huong
ctia cac loai tinh dau véi nhau bang phuong phap pha
loang lién tuc hdn hop hai loai tinh dau trong méi
truong long st dung phén 96 giéng [4]. Kha nang
séng sot cua vi khuan kiém chimg khi sir dung hon
hop cua 2 loai tinh ddu vo qua chanh va cam vé6i ndng
d6 tuong ung 1xMIC va 1xMIC hoac 1/2 MIC va
1/2MIC; 1/4MIC va 1/4MIC; 1/8MIC va 1/8MIC...
Nong do wc ché riéng phan (Fractional Inhibitory
Concentration: FIC) xdc dinh dugc kha nang tuong
tac cua tinh ddu vo qua chanh va tinh dau vo qua cam
thé hién qua gia trj FIC duoc tinh theo cong thuc:
FICtpa = MICtDA khi sit dung hdn hop hai loai tinh diw/ MICTDA

khi sur dung riéng ré
> FIC = FICtpa + FIC 1pB

Trong d6 > FIC < 0,5 1a tuong tac cong huong; 0,5 <
YFIC < 1,0 1a twong tac bd sung; 1,0 <3 FIC<4,0 la
khong tuong tic; 4 < YFIC thé hién twong tac doi
khang [3].

2.2.4. Phwong phdp xdc dinh kha nang chong oxy héa
ctia hon hop tinh dau

Kha ning chdng oxy héa ctia hdn hop tinh diu
vé qua chanh va cam dugc thuc hién theo phuong
phap DPPH (1,1-diphenyl-2-picrylhydrazyl) nhu sau:
Mau thi nghiém gém 0,1 ml hén tinh dau vo qua
chanh va cam, 2ml ethyl acetat, 1,9ml methanol va
Iml DPPH. M?lu trang gém 0,1ml hén hop tinh dau
vO qua chanh va cam, 2ml ethyl acetat va 2,9ml
methanol. Miu kiém chimg gém 2ml ethyl acetat,
2ml methanol va 1ml DPPH. Hon hop sau khi phdi
tron lic nhe va dé yén trong bong ti ¢ nhiét do
phong 30 phut, do d6 hip thu ¢ budc séng 517nm [6],
[7]. Thi nghiém duoc Iap lai 3 lan va tinh bang cong
thirc %DPPH = [(Ao- (A Ap)/Ao] x 100 %, trong do
DPPH: hoat tinh quét goc tu do (%), Ao: do hap thu
ciia mau kiém ching, A: d6 hap thy ctia mau thi
nghiém, Ap: d6 hap thu ciia miu tring.

Kha nang chdng oxy héa ctia hdn hgp tinh dau
vo qua chanh va cam dugc so sanh doi ching véi
vitamin E.

3. Két qua va thao luin

3.1. Khd ning khdng khuin cia tinh diu vé qud
chanh va cam

Kha nang khang khuan ciia hdn hop tinh dau vo
qua chanh va cam dugc xac dinh bang phuong phap
khuéch tan trén dia thach. Két qua duoc thé hién ¢
bang 1.

Két qua nghién ctru trong bang 1 cho thdy tinh
dau vo qua chanh va tinh dau vo qua cam déu c6 kha
nang khang khuan manh trén cac chung vi sinh vat
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kiém chimg. Kha ning khang khuan cua tinh dau vo
qua chanh, véi dudong kinh vong tron khang khuin
cua chung Escherichia coli 1a 39 + 2,8mm va chuing
Staphylococcus aureus 13 43 + 3,5mm. Nong do tc
ché toi thiéu cua tinh dau vo qua chanh trén ca hai
chung vi khuan nay 1a 6,25ul/ml. Kha nang khéng
khuan cua tinh ddu v6 qua cam, v6i duong kinh vong
tron khang khuan cua ching Escherichia coli la 32 +
1,5mm, ndéng do tc ché toi thiéu 6,25ul/ml, chung
Staphylococcus aureus 13 37 + 1,4 mm va ndng do tc
ché t6i thiéu 3,35ul/ml.

Bang 1. Kha nang khang khuan cta tinh diu vo qua
chanh va cam

Tinh|  Duong kinh vong tron Nong do trc ché t6i
dau khéang khuan” (mm) thieu (MIC) ™ (ul/ml)
Staphylococcus | Escherichia | Staphylococcus
Escherichia coli aureus coli aureus
TDA| 39+2,8 43+£35 6,25 6,25
TDB| 32+15 | 37+14 6,25 3,35

TDA: Tinh ddu vé qua chanh, TDB: Tinh dau vé qud cam
*duomg kinh vong tron khang khudn thé hién kha ning tic
ché vi khuan (= 6mm: c6 kha nang khang khuan).

** Nofng a4 ike ché t0i thiéu 1a gid tri trung binh ciia it nhat
ba lan thi nghiém lap lai.

Bang 2. Nong d6 tc ché riéng phan cua tinh dau vo
qua chanh va cam v6i chung Escherichia coli

dau str dung (0,10- 0,20 ul/ml véi tinh dau vo qua
chanh va tir 0,80-1,60 pl/ml véi tinh ddu v6 qua cam)
s& cho két qua cong huong manh nhét (ZFIC < 0,5).
Nhu vay viée sir dung hdn hop tinh ddu v6 qua chanh
va cam c6 kha nang khang khuan manh trén ching vi
khuén Escherichia coli va Staphylococcus aureus hon
1a khi str dung riéng r& timg loai tinh dau. Piéu dé c6
y nghia quan trong trong viéc b6 sung hdn hop tinh
dau nay vao thuc phim; vira c6 tac dung tao mui
thom cho thyc pham, c6 tac dung khang khuan va bao
quan thuc pham.

Bang 3. Nong d6 wc ché riéng phan cua tinh dau vo
qua chanh va cam v6i chung Staphylococcus aureus.

IMICtps 1/2MICrps |l/4AMICrpB [1/8MICTDB
x2(6.25 | G 13ul/ml) | (1,6ul/ml) | (0,8u/md)
Céacgiatri | ul/ml)
IMIC
™A 51 1,54 1,34 1,16
(0,8ul/ml)
1/2MIC
AN 64 1,15 0,83 0,65
(0,39ul/ml)
1/4MIC
AL 46 0,92 0,64 0,58
(0, 2ul/ml)
1/8MIC
AL 11s 0,71 0,45 0,36
(0, 1ul/ml)

**MIC: nong dg ike ché 16 thiéu, LFIC < 0,5: Céng huwong,
0,5 <XFIC< 1,0: c_éng hop, 1,0< ZFIC < 4,0: khong twong
tac, 4,0 <XFIC: déi khang.

3.2. Kha nang khdng khudn khi sit dung hon hop
tinh dau vo qud chanh va cam

Téc dung cong huong, khi st dung hon hop hai
loai tinh ddu vo qua chanh va cam ¢ cac nong do
khac nhau dugc danh gia boi chi s6 FIC, ndng d6 tc
ché riéng phan dugc xac dinh bang phuong phap pha
loang lién tuc hon hop hai loai tinh dau nay trong moi
truong 1ong st dung phén 96 giéng. Két qua duoc
thinh bay ¢ bang 2 va bang 3.

Két qua nghién clru trong bang 2 va bang 3 cho
thay, 6 nong d6 1/8 dén 1/4 MIC véi moi loai tinh
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IMICrpg | 1/2MICrps I/4MICrp8 |1/8MICTDB
wx(6,25 |3 A3ul/ml) |(1,6ul/ml) | (0,8ul/ml) Bang 4. Kha nang chong oxy hoa cua hdn hop tinh
Cac giétri | ul/ml) dau vo qua chanh va cam
IMICrpA 230 1,50 135 115 MAu thi nghiém Thé tich (ml) | % quét gbc tw
6.25ul/ml) |~ ’ ’ ’ do DPPH
1/2MIC +
TDA 1,60 1,10 0.85 0.68 TDA 0,10 41,25 £0,12
(. 13p/ml) TDB 0,10 38,17 0,24
1/4MICtpa x R
1,35 0,85 0,80 0,41 Hon hop TDA va TDB 0,10 45,56 £0,25
(1,6ul/ml) -
Vitamin E 0,10 43,38 +£0,17
1/8MICtpa
1,15 0,65 0,41 0,35 .. % , . z .
(0,8ul/mi) 3.3. Khd ndng chong oxy héa cua hon hop tinh

ddu vo qud chanh va cam

Kha ning chong oxy héa cta hdn hop tinh dau
vo qua chanh va cam dugc xac dinh theo phuong
phap quét gbc tw do DPPH, thi nghiém duogc tién
hanh tai Truong Pai hoc Cong nghiép Ha Noi. Két
qua dugc trinh bay & bang 4.

Két qua nghién ciru trong bang 4 cho thay hén
hop tinh dau vo qua chanh va cam cé kha ning
chdng oxy héa 16n hon tinh dau vo qua chanh va
cam khi sir dung riéng ré. Tinh ddu v qua chanh va
cam khi sir dung riéng ré&, kha nang chong oxy héa
nhoé hon vitamin E, nhung khi st dung két hop hai
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loai tinh dau nay thi kha niang chéng oxy héa lai 16n
hon so vdi vtamin E.

4. Két luan

Kha nang khang khudn cua tinh dau vo qua
chanh, v6i dudng kinh vong tron khang khudn cua
chung Escherichia coli 1a 39 + 2,8mm va chung
Staphylococcus aureus 13 43 + 3,5mm. Nong do tc
ché toi thiéu cua tinh dau vo qua chanh trén ca hai
chung vi khuan nay la 6,25p/ml. Kha nang khang
khuén cua tinh dau vo qua cam, véi duong kinh vong
tron khang khuan cua chung Escherichia coli la 32 +
1,5mm, néng do tc ché t4i thiéu 6,25ul/ml, ching
Staphylococcus aureus 1a 37 + 1,4 mm va nong d¢ trc
ché t6i thiéu 3,35ul/ml. Vi thé tich tinh dau vo qua
chanh st dung (0,1- 0,2ul/ml) va tinh dau vo qua cam
(0,8-1,6ul/ml) cho két qua cong huéng manh nhét
(XFIC<0,5) trén ca hai ching vi khudn
Staphylococcus aureus va Escherichia coli. Bing
phuong phap DPPH da xac dinh dugc kha ning
chéng oxy héa cua hdn hop tinh diu vé qua chanh va
cam la 45,56 + 0,25%.
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