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Effect of drying and extraction temperature on variation of bioactive compound
and sensory properties of spent Cordyceps militaris substrate
Nguyen Thi Thanh Thuy, Phi Quyet Tien
Abstract

Cordyceps militaris has an effect for enhancing health, anti-cancer, anti-inflammatory due to some bioactive
compounds including adenosine and cordycepin. These compounds vary depending on many factors such as culture
media, heat treatment method etc. Apart from the fruiting body being the main parts to be harvested, the spent
of Cordyceps militaris substrate is now only dried, used in raw form. This research aims to find the effect of drying
and extraction temperatures on the change of bioactive substances and sensory properties. The two types of spent
Cordyceps militaris were grown on semi-synthetic media (MT1) with the adenosine of 0.34 mg/g; cordycepin of
2.34 mg/g and on the natural media (MT2), with these two active compounds at 0.36 mg/g; 2.71 mg/g, respectively.
The results showed that the obtained bioactive compound was highest with a good sensory point at the drying
temperature of 70°C. The extraction conditions indicated the best bioactive substances content and the best sensory
points were at 90°C in 15 min and 90°C in 20 min for MT1; 95°C in 10 min for MT2.
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NGHIEN CUU HOAT TINH KHANG KHUAN CUA MOT SO LOAI TINH DAU
Nguyén Thi Mai Huong', H6 Tuén Anh'

TOM TAT

Bai béo trinh bay nghién ctu kha ning khang khuén cta 5 loai tinh d4u: Tinh d4u huong nhu (Ocimum
gratissimum), tinh ddu qué (Cinnamomum loureiri), tinh ddu hung qué (Ocimum basilicum), tinh ddu bac ha (Mentha
arvensis), tinh dau nghé vang (Curcuma longa) d6i v6i cac loai vi khuén B. subtilis, B. cereus, S. aureus, E. coli, S.
typhimurium, P. putida, L. damsella so sanh d6i chiing duong véi 2 loai khang sinh 13 gentamycin va streptomycin.
Nghién ctiu bing phuong phéap khuyéch tan dia thach cho thdy cac loai tinh ddu déu c6 kha nang khang khuén,
trong d6 tinh d4u qué thé hién khé ning cao nhit. Pa xdc dinh dugc néng do Ge ché tdi thiéu (MIC) va thdi gian
diét khudn ctia tinh ddu qué di v6i B. cereus tuong ting la 0,25% va 10 pht, d6i véi E. Coli 1a 0,5% va 20 phit. Theo
ti 1é n6ng d¢ diét khuén t6i thi€u/ndng do tic ché t6i thifu (MBC/MIC) da xdc dinh dugc tinh diu qué la chit diét
khudn, tinh d4u bac ha la chit kim khudn d6i v6i B. cereus va E. coli. Nghién cttu da chi ra hiéu qua ctia mét s6 loai
tinh ddu cé tac dung tuong duong cac chit khang sinh.

Tw khoa: Tinh du, khang vi sinh vit, vong khdng khudn, néng d6 tic ché t6i thiéu, ndng d6 diét khudn t6i thiu

"Trudng Pai hoc Kinh té Ky thuat Cong nghiép
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1. DAT VAN PE

Viét Nam véi diéu kién khi hidu nhiét déi rat
thuan 1gi cho su sinh trudng ctia da dang céc loai
thuc vat co chia tinh dau. Tinh dau dugc biét dén
tu 1au 1a huong liéu st dung trong cac linh vuc thuc
phdm, my phdm.

Ngay nay, hién tugng khang khang sinh ngay
cang trd nén phd bién, khang sinh khong con la liéu
thudc van nidng nhu khi méi tim thdy. T6 chiic Y
té Thé gi6i (WHO) da bao dong vé nguy co khang
khang sinh d6i v6i nhiéu loai vi sinh vat gay bénh
(Nguyén Van Kinh va ctv., 2010). Nhiéu huéng
nghién ctiu khac nhau da dugc thuc hién dé€ giam
thiéu st dung khéng sinh, trong d6 st dung tinh dau
la mét phuong phap tuy khong méi nhung da dem
lai nhiéu két qua kha quan.

Kha niang khang khudn ctia mét s6 tinh dau phu
thudc vao nhiéu yéu t6 nhu thanh phén, néng do,
thoi gian tiép xuc véi tinh dau va chang vi sinh
vat. Su tang trudng cta vi sinh vat khang hodc da
khdng khang sinh c6 thé bi tic ché béi mot s6 loai
tinh d4u. Tinh d4u ho cam quyt, ciy oai huong, cay
bac ha, cay bach xu, céy che, cay hung tay va cay
khuynh diép c6 hiéu qua dac biét chong lai vi khuén
S. aureus khang methiciline (MRSA) (Tohidpour et
al., 2010) va cac khuén cau ru¢t khdng vancomycine
(ERV) (Fisher, 2009).

Nghién ctiu hoat tinh khang khudn ctia mot s6
loai tinh d4u nhu huong nhu, qué, bac ha, nghé vang,
hung qué c6 muc tiéu lam phong phu thém tinh tng
dung ctia tinh d4u trong béo quan thuc phdm hoac
trong y té.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- 5 loai tinh d4u: Tinh dau huong nhu (Ocimum
gratissimum), tinh dau qué (Cinnamomum loureiri),
tinh d4u hing qué (Ocimum basilicum), tinh dau bac
ha (Mentha arvensis), tinh dau nghé vang (Curcuma
longa) dugc chung cat bang phuong phap 16i cuén
hoi nuée (D6 Tat Lgi, 2006).

- St dung cac vi khuén Bacillus subtilis, Bacillus
cereus, Staphylococcus aureus, Escherichia coli,
Salmonella  typhimurium, Pseudomonas putida,
Listonella damsella tii b suu tip gidng cua Vién
Cong nghé sinh hoc - Vién Han lam Khoa hoc va
Cong nghé Viét Nam.

-Khangsinhgentamycin 50 ug/mlvastreptomycin
50 pg/ml vo trung lam doi chiing duong.

58

2.2. Phuong phap nghién ciu

2.2.1. Phuong phdp khuéch tdan trén thach sit dung
dia gidy

Céc chung vi khudn dugc hoat héa trong moi
truong long MPA va nudi 6 30°C trong thoi gian 24
h. Sau d6 vi khudn dugc pha loang trong nudc mudi
sinh 1y 0,9%. Mat d¢ vi sinh vat khoang 10® CFU/ml
bang phuong phép so sanh d6 duc véi 6ng chudn 0,5
McFarland (10® CFU/ml) hodc tién hanh do quang
& A=500 nm, DO= 0,125. Lay 100 pul méi ching céy
trai [én dia petri valay 20 ul tu 5 loai tinh dau dua lén
tdm gidy loc vo trung cé dudng kinh 0,5 cm.

2.2.2. Xdc dinh nong do iic ché téi thiéu (Minimum
inhibitory concentration - MIC) va noéng do
diét khudn toi thiéu (Minimum bactericidal
concentration - MBC)

MIC la n6ng d6 nhé nhat ctia tinh dau ma tai d6
né tic ché su phat trién ctia vi khudn. MBC la nong
do thap nhét cta tinh dau ma tai d6 99,9% lugng vi
khuan bi tiéu diét.

- Tinh dau dugc pha loang trong nudc c6 bd sung
thém 0,1% v/v Tween 20.

- Cac chung vi khudn dugc hoat héa trong moi
truong long MPA va nuoi & 30°C trong 24 h.

- Céy vi sinh vét vao 6ng c6 b8 sung tinh dau &
ndéng d6 khac nhau. Ong d6i chiing khong b6 sung
tinh dau. Lay 100 pl moi chung cdy trai lén dia petri
modi truong MPA (khong c6 tinh dau). Sau 24 h nuoi
cdy ¢ nhiét do 30°C, danh gid sy phat trién cua vi
sinh vat bang cach xac dinh s6 lugng khuén lac phat
trién trén moi trudng dac.

Kha nang tic ché dugc tinh theo céng thuc:

% tic ché = (1 - T/C) x 100

Trong dé: T la CFU/ml mau thir nghiém; C la

CFU/ml d6i chiing.

2.2.3. Xdc dinh thoi gian ic ché sinh truéng cia
tinh dau qué va bac ha d6i véi B. cereus va E. coli

- L&y 500 pl giong vi khudn da dugc hoat hoa
trong moi truong long cho vao 2 6ng eppendorf tron
déu v6i 100 pl tinh d4u ¢6 nong d6 tc ché t6i thiéu.
Sau cac khoang thai gian tuong ting: 0, 5} 10, 20’, 30;,
40, 50’ 60’ 90" dung pipette hat 20 pl dich céy trén
dia thach méi truong dic. Sau 24 h nuéi cdy & 30°C
xdc dinh thoi gian diét khudn bing phuong phép
dém khun lac.

2.2.4. Phuong phdp xii ly sé liéu

Su sai khac gitia cac cong thtic thi nghiém dugc
xdc dinh bang phan tich phuong sai ANOVA véi
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su h6 trg ctia phadn mém R. Thi nghiém dugc bo tri
theo kiéu khdi ddy du hoan toan ngau nhién véi 3
lan 13p lai mdi cong thiic thi nghiém.
2.4. Thoi gian va dia diém nghién ctiu

Cac thi nghiém dugc tién hanh tu 10/2016 -
3/2017 tai phong thi nghiém Khoa Co6ng nghé
thuc phdm, Truong DPai hoc Kinh té Ky thuat
Cong nghiép.

II1. KET QUA VA THAO LUAN

3.1. Xac dinh hoat tinh khiang khuin caa mét s6
tinh dau

Kich thuéc vong khang khudn thu dugc khi thuc
hién céc thi nghiém theo mo ta trong 2.2.1 nham
danh gid hoat tinh khédng khuén cta 5 loai tinh dau
va 2 loai khang sinh d6i vé6i 7 chung vi khudn dugc
thé& hién trong bang 1 va hinh 1.

Bang 1. Kich thudc vong khang khuén ctia 5 loai tinh d4u déi véi 7 chung vi khuédn

Chiing Kich thuéc vong khang khudn, D (mm)
vi khuin Ocimum  Cinnamomum  Ocimum | Curcuma | Mentha | Gentamycin Streptomycin

gratissimum loureiri basilicum longa arvensis 50pg/ml 50pg/ml
B. subtilis 25+0,01 36 £0,05 27 +0,05 24 +0,11 21 +0,15 27 +0,14 30 +£0,01
B. cereus 22 +0,03 46 +0,02 18+0,19 | 22+0,17 @ 27+0,02 = 250,02 16 +£0,23
S. aureus 20 0,11 42 +0,08 15 +0,01 20 +0,13 30 +0,03 26 +0,01 29 +0,08
E. coli 20 +0,03 320,14 10+0,03 | 17+0,02  21+0,18 240,01 30 +0,01
S. typhimurium 17 £0,01 30 +0,09 30,01 15 +0,02 14 £0,21 23 0,17 20 +0,03
P putida 18 £0,05 27 £0,21 12 £0,11 19 +0,16 22 +0,19 18 +0,03 20 0,13
L. damsella 21 +0,01 25 +0,05 15 +0,14 16 £00,1 25 +0,12 16 0,01 19 +0,07

Ghi chii: Gid tri trung binh £ d léch chudn va gid tri phuong sai p< 0,05

B. subtilus

S. Typhimurium

Ocimum gratissimum
B Cinnamomum loureiri
Ocimum basilicum
W Curcuma longa

Mentha arvensis

Hinh 1. Kich thudc vong khang khuén
ctia 5 loai tinh ddu d6i véi 7 chiing vi khudn

Hoat tinh khéng vi sinh vét cta tinh d4u dugc
danh gid trong méi lién quan véi duong kinh vong
khéng khudn. C6 thé phén loai d0 man cdm cta
tinh d4u déi véi vi sinh vat dua vao kich thuéc vong
khédng khuin nhu sau (Zanil, 2000): Khéng man
cdm (-) : D < 8 mm; Man cdm (+) : D =9 - 12 mm;
Rt man cdm (++): D = 13 -18 mm; Cuc ky mén cam
(+++): D> 18 mm.

Két qua dat dugc cho thdy, tit ca 5 loai tinh
dau déu c6 hoat tinh khang khuén véi 7 chiing vi
khuén nghién cttu. Tinh ddu huong nhu Ocimum
gratissimum tc ché tat ca cac loai vi khudn véi dudng

kinhvongkhangkhuénndmtrongkhoang17-25mm.
Chung S. Typhimurium kém nhay hon (D =17 mm)
s0 v6i 5 chling con lai.

Tinh dau hing qué Ocimum basilicum dic biét
nhay cam véi vi khudn Gram (+) B. subtilis v6i
duodng kinh vong khang khuén D = 27 mm. Véi cic
vi khudn con lai, dudng kinh vong khang khudn dao
dong trong khoang D = 3 - 18 mm.

Tinh dau bac ha Mentha arvensis c¢6 gia tri kich
thudc vong khang khudn D nam trong khoang 14
- 30 mm. Gid tri kich thudc vong khang khuén 16n
nhat la d6i v6i vi khudn S. aureus va nho nhat la vi
khuén S. typhimurium.

Tinh ddu nghé vang Curcuma longa c6 duodng
kinh vong khang khuén 15 - 22 mm.

Tinh ddu qué c6 vong khéng khudn 25 - 46 mm
déi véi tat ca cic ching. Vong khang khuin cta
Gram (+) B. cereus dat 46 mm trong khi d6i véi
Gram (-) L. damsellala 25 mm (Hinh 2). Két qua dat
dugc trong thi nghiém nay c6 tinh chat tuong dong
v6i mot s6 cong bo trén thé gigi (Sikkema, J., 1994
va Burt, S., 2004).

Két qua trén hinh 2 cho théy, kich thudc vong
khang khuén cta tinh dau Cinnamomum loureiri v6i
céc loai vi khuan Gram (+) 16n hon so véi vi khuin
Gram (-). Tuy nhién cting c¢6 cong bo rang, vi khuin
Gram (-) A. hydrophila dic biét nhay cam véi hoat
tinh khang khuén cta tinh ddu (Wan et al., 1998).
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Hinh 2. So sanh kich thudc vong khang khuén

cua tinh d4u qué Cinnamomum loureiri
v6i 4 vi khudn Gram (-) va 3 vi khudn Gram (+)

Vi khuén Bacillus cereus phan bd nhiéu trong
tu nhién, nhiém vao cac loai thiic an qua dém hay
tri lanh lau, thudng giy ngd doc thuc phdm. E. coli
ciing dé dang phén 1ap dugc tli cdc mau thyc phdm.
Su hién dién ctia E. Coli trong mau chi thi kha ning
¢6 sy hién dién ctia cac vi sinh vat gay bénh khac
trong thuc phdm.Cac nghién ctu tiép theo c6 muc
dich danh gid kha nang khang khuén cta 5 loai tinh
dau dai véi 2 loai vi khudn nay. So sanh vong khang
khuan ctia 5 loai tinh dau ddi v6i cdc khuln B. cereus
va E. coli két qué thé hién trén hinh 3 va 4.

50

45

40

35
30 I
25 I

20 -
15
10
5

Ocimum Cinnamomum
gratissimum loureiri

Kich théc vong khang khuan (mm)

n

Ocimum
basilicum

Mentha
arvensis

Curcuma longa

Tinh dau

B. cereus

Hinh 3. So sanh kich thudc vong khang khuén
d6i véi vi khudn B.cereus va E.coli.

= E. coli

B.cereus E. coli

Hinh 4. Hinh anh vong khang khuédn
ctia 5 loai tinh dau dé6i vdi vi khuin
I: Tinh ddu huong nhu (Ocimum gratissimum);
2: Tinh ddu qué (Cinnamomum loureiri); 3; Tinh ddu
nghé vang (Curcuma longa); 4: Tinh ddu bac ha (Mentha
arvensis); 5: Tinh ddu hiing qué (Ocimum basilicum)
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Két qua thu dugc trén hinh 3 va 4 cho théy kich
thudc vong khang khuén cta 5 loai tinh dau déi véi
vi khuén B. cereus16n hon so vé6i vi khuén E. coli. Két
qua thi nghiém da tién hanh c6 tinh tuong dong véi
két qua cia mdt s6 nghién ctiu da cong b6 (Cimanga
et al., 2002; Delaquis et al., 2002; Pintore et al., 2002;
Harpaz et al., 2003).

Khang sinh steptomycin 50pg/ml nhay véi tat ca
céc loai vi khuén, kich thu6c vong khéang khudn 16
- 30 mm, cao nhat 1a d6i véi B. subtilis va E. coli.
Déi véi trudng hgp gentamycin 50 pg/ml kich thuée
vong khang khudn ndm trong khoang 16 - 27 mm.
Nhu véy 5 loai tinh ddu va 2 loai khang sinh déu c6
kha nang khang khuén cao trong dé6 tinh dau qué
Cinnamomum loureiri cao hon (Hinh 5). Két qua dat
dugc cho thdy, viéc nghién ctu, st dung tinh dau dé
tiéu diét vi khuén giy bénh trong thuc phdm hodc
thay thé chit khang sinh la kha quan.

Ocimum
gratissimum
50

Cinnamomum
loureiri

Streptomycin
50ung

/] 1
Gentamycin /

s0ug -
Menth

arvensis
= B. subtilus

\ Ocimum
basilicum

Curcuma longa
S. Typhimurium

| B. cereus = P. putida

S. aureus L. damsella

= E. coli
Hinh 5. Kha ning khang khuin
ctia 5 loai tinh dau va 2 khang sinh d6i véi vi khuén

Theo hinh 5, phén dién tich khang khudn cta

tinh dau qué Cinnamomum loureiri va tinh dau bac
ha Mentha arvensis 16n hon cac tinh dau con lai,
tuong ting v6i kha nang khang khuédn cao nhit cta
2 loai tinh d4u nay. Trong cac thi nghiém tiép theo
2 loai tinh ddu qué va bac ha dugc nghién ctiu xéc
dinh nong do tic ché t6i thiéu (MIC) va nong do diét
khun t6i thiéu (MBC) d6i véi 2 loai vi khuén 1a B.
cereus va E. coli.
3.2. Xac dinh noéng d¢ tc ché t6i thiéu va
nong do diét khudn t6i thiéu cua tinh didu qué
(Cinnamomum loureiri) va tinh didu bac ha
(Mentha arvensis)

Panh gia anh hudng ctia néng do tinh dau dén
kha nang khang khuén, cac thi nghiém dugc thuc
hién theo 2.2.2. Két qua xac dinh s6 lugng khuén lac
tuong duong so lugng té€ bao séng khi dua vao canh
truong vi sinh vét cac néng do tinh dau khac nhau
thé hién trén bang 2.
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Béng 2. Kha ning khdng khuén ctia tinh diu qué
(Cinnamomum loureiri)

Nong d¢ Mat do %
Vi khuin tinh dau té bao Gic ché
(%) (CFU/ml)
0 2,8 x10°
Bacillus cereus 0,25 1,4 x 10? 95
0,5 0 100
0 1,42 x 10°
0,5 9,3 x 107 34,5
. 1,0 5,8 x 10? 59,15
E. coli
1,5 1,3 x 10? 90,84
2 0 100

Két qua dat dugc trong bang 2 cho thiy d6 man
cam vdi tinh dau qué (Cinnamomum loureiri) ctia B.
cereus cao hon E. coli.

Ti1é¢ MBC/MIC dugc dung dé xac dinh hoat tinh
kim khuin hodc 1a diét khudn ctia moét tinh dau.
Néu gia tri nay nhé hon 4 (MBC/MIC < 4), tinh d4u
dugc coi 1a mot chat diét khuan. Néu MBC/MIC > 4,
tinh dau dugc x4c dinh 13 mot chat kim khuan. MIC
va MBC ctia tinh ddu qué véi 2 loai vi khuén thé hién
trén bang 3.

Bang 3. MIC va MBC ctia tinh dau qué
Cinnamomum loureiri cta vi khuin

Vi khuin MIC MBC MBC/MIC
B. cereus 0,25 0,5 2
E. coli 0,5 2,0 4

Két qua bang 3 cho thidy tinh d4du qué
Cinnamomum loureiri 1a chét diét khudn d6i véi ca
2 loai vi khué4n.

Nghién ctiu kha ning khang khuén cua tinh dau
bac ha (Mentha arvensis), cac thi nghiém dugc thuc
hién theo 2.2.2. Két qua dugc thé hién trén bang 4.

Béng 4. Kha nang khang khudn
cua tinh dau bac ha (Mentha arvensis)

Nong d6 Mat d6
Vikhuidn @ tinh dau, té bao % tic ché
(%) (CFU/ml)
0 3,6 x 10°
0,25 9,8 x 10? 72,77
B. cereus 0,5 3,1 x10% 91,39
1,0 1,1 x 107 96,94
1,5 0 100
0 44 x10°
0,5 3,2 x10° 27,27
2,5 9,7 x 10? 77,95
E. coli 3 7,3 x 10? 83,41
4 1,7 x 10? 96,14
4.5 0 100

Két qua thu dugc tii cdc bang 3 va 4 cho thay do
man cadm cua B. cereus va E. coli vé6i tinh dau bac ha
cao hon so véi tinh d4u qué. Nong do tinh d4u bac
ha tc ché hoan toan vi khuin B. cereus 1a 1,5% va
4,5% vGi E. coli. MIC va MBC cuia tinh d4u bac ha
v6i 2 vi khudn nghién ctu thé hién trén bang 5.

Bang 5. Két qua xac dinh MIC va MBC
tinh d4u bac ha (Mentha arvensis)

Vi khuin MIC MBC MBC/MIC
B. cereus 0,25 1,5 6
E. coli 0,5 4,5 9

Véi ti 1é¢ MBC/MIC thu dugc cho thdy tinh dau
bac ha 1a chit kim khuan.

3.3.Xac dinh theoi gian tc ché sinh truéng cia tinh
dau qué va bac ha d6i v6i B. cereus va E. coli

Dé xdc dinh thoi gian t6i thiéu tinh dau cé thé
tiéu diét hoan toan 2 vi khudn nghién cuu, thi
nghiém dugc tién hanh nhu muc 2.2.3. Cac ching vi
khudn dugc nudi trong moi trudng long dén mat do
108 CFU/ml, b6 sung tinh ddu qué va bac ha néng do
0,25% cho B. cereusva 0,5% cho E. coli. Két qua xac
dinh s6 khuén lac phét trién thé hién trén bang 6.

Bang 6. Anh huéng ctia thai gian phoi nhiém
1én kha ningkhdng khudn cta tinh ddu

VSV
Tinh (CFU/ml) | B. cereus E. coli
dau 10° 10°
TG (phut)
0 2,08 3,36
Qué 10 0 0,2
20 0 0
0 2,52 5,36
10 1,94 3,56
20 1,1 1,48
30 0,2 1,6
Bac ha 40 0,12 1,12
50 0 0,84
60 0 0,4
90 0 0

Két qué dat dugc trén bang 6 cho thdy tinh diu
qué tic ché hoan toan v6i B. cereus sau thoi gian 10
phut va véi E. coli 1a 20 phat. D6 min cdm ctia tinh
dau bac ha véi vi khuén thdp hon so véi tinh dau
qué. Tinh dau bac ha tic ché hoan toan B. cereus sau
40 phut va véi E. coli thoi gian tic ché hoan toan la
90 phut.
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IV. KET LUAN

Qua trinh thyc nghiém cho thiy kha nang khang
khuén ctia mot s6 tinh dau phu thudc vao nhiéu yéu
t6 nhu chang vi sinh vat, nong do, thai gian tiép xtc.
Két qua cho thay cac tinh dau qué, tinh ddubac ha ¢
khd nang khang khuén t6t nhét, cao hon khang sinh
déi ching. Nong do tic ché t6i thiéu cua tinh dau
qué v6i B. cereus 1a 0,25% va véi E. coli 1a 0,5%. Ti 1é
MBC/MIC thu dugc da chi ra ring, tinh dau qué 1a
chat diét khudn va tinh d4u bac ha la chit kim khu4n
d6i véi B. cereus va E. coli.

Két qua ctia cac nghién ctiu cho thiy kha ning
tng dung cac hgp chat thién nhién c6 hoat tinh sinh
hoc nhu tinh dau thay thé cho khang sinh.
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Study on the antimicrobial activity of essential oils

Abstract

Nguyen Thi Mai Huong, Ho Tuan Anh

This article presents research on the antimicrobial properties of five essential oils from Ocimum gratissimum,
Cinnamomum loureiri, Ocimum basilicum, Mentha arvensis, Curcuma longa for B. subtilis, B. cereus, S. aureus,
E. coli S. typhimurium, P. putida, L. damsella compared with two antibiotics, gentamycin and streptomycin. Disc
diffusion method was established so that all essential oils had antimicrobial ability, in which Cinnamomum loureiri
showed the highest ability. It was determined that the minimum inhibitory concentration (MIC) and bactericidal
time of Cinnamomum loureiri oil for B. cereus were 0.25% and 10 minutes, respectively, and for E. coli were 0.5%,
20 minutes, respectively. Based on the minimum bactericidal concentration/minimum inhibitory concentration
ratio (MBC / MIC), Cinnamomum loureiri oil was determined as a disinfectant, and Mentha arvensisas as a
bacteriocin for B. cereusand E. coli. This study showed that some essential oils indicated a comparable effectiveness
as an antibiotics.

Key words: Essential oil, antimicrobial, antibacterial ring, minimum inhibitory concentration, minimum
bactericidal concentration
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NANG CAO KHA NANG SINH TONG HGP VALIDAMYCIN-A
TU CHUNG Streptomyces hygroscopicus 11405 BANG POT BIEN TE BAO TRAN
Vit Thi Hanh Nguyén', Nguyén Thi Thanh Thay?, Phi Quyét Tién’

TOM TAT

Validamycin A (Val-A) 1a chit khang sinh thu¢c nhém aminoglycoside dugc sinh téng hgp bdi chiing Streptomyces
hygroscopicus. Muc dich nghién citu nay 1a tao t€ bao tran va giy dot bién té€ bao tran (TBT) chtng S. hygroscopicus
11405 béng tia UV va N-metyl-N'-nitro-N-nitrosoguanidin (MNNG) d€ nang cao hiéu sudt chung san xuét. TBT S.
hygroscopicus 11405 dugc tao t6t nhat khi phat trién & d4u pha logarit c6 bg sung 0,4% glycin va xi ly véi lysozyme 1
mg/ml ¢ 37°C, 60 phut. Dot bién TBT chiing 11405 bang tia UV khong cho két qua tét, tuy nhién gay dot bién bang
MNNG v6i néng do 0,1 mg/ml trong 30 - 40 phut tao dugc ty 1¢ dot bién cao nhat. Sau khi xtt Iy dot bién TBT da thu
dugc 109 bién chiing dugc phén thanh 5 typ mau, trong d6 typ 1, 5 chiém da s6, dat t6i 38,5 - 49,6%. Ap dung quy
trinh gy dot bién bang MNNG d4 tao dugc bién ching S. hygroscopicus 11405-115 c6 hoat tinh Val-A cao hon ching
g6c 70%. Thoi diém sinh téng hop khang sinh cao nhdt ctia bién chiing nay la sau 48 git 1én men dat 6,87 mg/ml.

T khoa: Dot bién, Rhizoctonia solani, Streptomyces hygroscopicus, té€ bao tran, validamycin-A

1. DAT VAN PE

Validamycin A (Val-A) 13 mot chat khang sinh
nhém aminoglycoside c6 hoat tinh khang nim
dugc sinh téng hgp cht yéu boi Streptomyces
hygroscopicus var. limoneus (Liao et al., 2009; Iwasa
et al., 1971) va S. hygroscopicus subsp. jinggangensis
5008 (Shen, 1988; Zhou et al., 2014). Nho hiéu qua
phong trit ndm cao cling nhu an toan cho con nguoi
va dong vit, nén Val-A tré thanh mot trong nhiing
khang sinh quan trong nhat va dugc st dung rong
rdi dé trit bénh d6m vén hai laa, ngo, bénh dom 14
va than laa, ngd do Rhizoctonia solani, R. oryzae va
Sclerotium oryzae-sativa gay nén. Ngoai ra, val-A
con trit bénh thoéi cu, théi ré khoai tay, bong, ca chua,
nidm hong trén cay cao su va nhiéu loai rau do ndm
R. solani gay nén (Wang et al., 2001). Val-A la chat
kim ham yéu (IC, = 10° M) cic enzyme thay phan
dudng khac nhu maltase, isomaltase va saccharase
trong rudt lgn. Trong R. solani, khang sinh dugc
van chuyén nhanh dén sgi ndm va dugc glycosidase
thay phan thanh validoxylamine A, day 1a chat kim
ham trehalase ctia ndm manh cad & in vitro va in
vivo (Kameda et al., 1975). Trong t€ bao nim bénh,
trehalase xtic tac chuyén hoa trehalose thanh dudng
glucose - nguén nang lugng cho ndm phat trién.
Do d6, dudi tic dong cta val-A, t€ bao ndm sé tao
nhanh bat thuodng, bi kho dan va chét do khong co
khé nang téng hgp glucose dé sinh trudng (Demain,
1974). Cac chung S.hygroscopicus ¢ hoat tinh tdng
hop khéng sinh rét yéu, khong mang tinh 6n dinh va
bén viing cao d€ han ché hinh thanh céc san phim
phu, rat ngan thoi gian 1én men va giam chi phi san
xuét. Do vay, nghién ctu nay trinh bay két qua gay

doét bién & chung S. hygroscopicus 11405 dudi tac
dong clia cdc tac nhin nhu tia UV, chat gay dot bién
MNNG va lya chon nhiing bién chling c6 hoat tinh
cao cho 1én men sinh téng hop Val-A.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Chung xa khuén S. hygroscopicus 11405 va chung
nam kiém dinh Rhizoctonia solani VP nhan duoc tu
B suu tip giong vi sinh vt ctia Phong Cong nghé
1én men, Vién Céng nghé sinh hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.

Moéi truong ISP2 (g/1): Cao ndm men 4; cao malt
10; dextrose 4; thach 20 pH 7,3, nudc cit 1000 ml
Moi trudng 1én men co ban FM3 (g/1): Bot ngd 90,0;
bot dau tuong 40,0; cao ndm men 5,0; KH,PO, 1,0
pH 7,0; nudc cat 1000 ml. M6i trudng xac dinh hoat
tinh khang sinh A1 (g/1): Saccharose 1,0; cao thit 5,0;
pepton 10,0; thach 8,0; pH 7,0, nudc c4t 1000 ml.

2.2. Phuong phap nghién ctiu

2.2.1. Xdc dinh hogt tinh khdng sinh (HTKS)

Theo phuong phap mang ngugc ctia Iwasa va cong
tac vién (1971). Hoat tinh Val-A dugc xac dinh bang
phuong phép phén tich sic ky 1ong cao ap (HPLC) tai
Trung tam Ky thuét I, Tong cuc Tiéu chuén Do ludng
Chat lugng, Bo Khoa hoc va Cong nghé.

2.2.2. Ddnh gid sy bién dong ty nhién vé HTKS cia
cdc khudn lac (KL)

bau tién xac dinh HTKS trung binh (X) cta cac
khuan lac, réi tit d6 x4c dinh do6 1éch chuan:

8 =VE(X -X)*/(n-1)

'Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam
2Khoa Coéng nghé thuc phdm, Hoc vién Nong nghiép Viét Nam
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