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Khio sat anh hwéng ciia mot s6 nguon cacbon va nito
dén kha nang sinh truwéng va khang khuan
cia chung Streptomyces sp. HM9 phan lap tir hai mién
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Tom tiit:

Tir rat lau Xa Khuén Streptomyces da dwgc biét dén nhw 1a nguon sinh cac chat tw nhién c6 hoat tinh sinh hoc. Trong
nghién ciru nay, xa Khuén bién Streptomyces HM0 phan lap tir hai mién dwgrc t6i wu héa méi truong voi mot s0 nguon
cacbon (C) va nito' (N) khac nhau nham danh gia kha nang sinh chit khang sinh (KS) pho rong. Tinh bot va (NH,),SO,
12 nguon C va N thich hop cho sinh truéng cia HM9. Tinh bot va casein thich hop cho ching HM9 khang lai vi khuan
Vibrio, trong khi lactose va NH,Cl tac dong tot nhit dén hoat dong khang khuin caa HM9 dbi voi ching kiém dinh
chuin Bacillus subtilis ATCC 6633 Khong c6 su trung 13p vé cac chit 1am nguon C cing nhu N dbi véi kha ning
sinh KS ciia chiing HM9 khiang lai vi khuin Gram dwong va Gram am, diéu d6 cho thiy c6 thé chiing HM9 sir dung
cac nguon C va N khac nhau dé sinh ra cic chit KS khac nhau. Py 1a cong bo diu tién vé xa khuin bién sir dung cic
nguon C, N dé sinh chit KS khang vi khuin kiém dinh Gram dwong va vi khuin gy bénh co hdi Gram Am nhém Vibrio
phén I4p tir ngoai méi truwong nudi hai san. Két qua nay Ia co sé' cho nhitng nghién ctru ing dung khai thac chit KS lam
thudc chira bénh hoic sir dung xa khuin bién trong bao quan hai san.

Tir khéa: hoat tinh khang khuén, ngudn cacbon, ngudn nito, Streptomyces.

Chi s6 phdn logi: 1.6

ctru vé thanh phan dinh dudng [4, 5], diéu kién méi truong
nudi cay [6, 7], nghién ctru vé sinh hoc phén tir [8, 9] dé thu
duoc khdi lugng 16n cac chat mong mudn tir sinh khoi cua
xa khuan nay. Cacbon (C) va nito (N) 1a nhiimg nguyén t6
thiét yéu quan trong nhét cho sinh trudng va phat trién cua
vi sinh vét, trong d6 c6 Streptomyces.
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Lich sir khdm pha va san xuét thuc KS c6 ngudn gdc tir
Streptomyces dugc bit dau voi streptothricin do xa khuan
Streptomyces lavendulae sinh ra va sau do la streptomycm
tor xa khuan S. griseus, tir d6 cho dén ngay nay c6 dén

80% s6 thude KS dang dung 1a tir Streptomyces, chang han
nhu streptomycin, cephalosporin, neomycin, vancomycin,
kanamycin, bleomycin [1]. Nystatin dugc phan lap tr S.
noursei vao nam 1950 va dang dugc ding rat hiéu qua dé
chita cac bénh do ndm gdy ra, dic biét 1a nhiém nam Candida
sp. trén da bao gdm phat ban, bénh nhidm tring miéng va
nhiém nidm am dao [2]. Daptomycin dugc phat hién vao
cudi nhiing ndm 1980, dén 10 nam sau, n6 duoc san xuét
tur S. roseosporus. Daptomycin 1la mot loai KS diét khuén
phé rong c6 tac dung chdng lai vi khuan gdy nhiém tring
mau Staphylococcus aureus khang thude methicillin va cac
Enterococcus khang thudc vancomycin. Hién tai, daptomycin
dugc dung dé diéu tri cho nhitng bénh nhan nhiém tring da

Streptomnyces ¢ thé sir dung tinh bdt, glucose, sucrose,
maltose, lactose, axit hitu co va ruou ethylic lam ngu(‘Sn C,
va sodium nitrate, axit aspartic, axit glutamic lam ngudn N
cho sinh truéng va sinh chit KS neomycin [10]. Ba ngudn N
khac nhau 1a ammonium sulphate (NH,),SO,), ammonium
nitrate (NH,NO,) va sodium nitrate (NaNO,) duoc st
dung cho nghién cuu sinh trudng va san sinh nystatin cua
S. noursei. Chung xa khudn nay c¢é kha ning dong hoa ca
ba ngudn N thir nghiém [11]. Tuy nhién, mdi loai sir dung
ngudn dinh dudng C, N khong gidng nhau. Thuc té, cac
ngudn C va N khac nhau anh huong dén sy sinh truong va
hiéu qua sinh chat KS ciing khac nhau. Nong do cac co chat
thiét yéu nhu C, N ciing c6 nhiing ngudng giéi han dbi voi

va cau truc da, nhiém khuan va nhiém khuan huyét [3].

Ké tir khi phat hién KS diu tién tir Streptomyces, cic
loai xa khudn thudc giéng nay duoc quan tdm nghién ctru
nhiéu hon va duoc biét dén nhu nguén duoc liéu tu nhién
¢6 hoat tinh sinh hoc. Do d6, ciing da co rat nhiéu nghién
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ting loai vi sinh vat. O ndng d6 3,5 g/100 ml dextrose 1am
giam ) lugong chat KS cua Streptomyces sp. LH9, trong
khi ¢ ndng d6 2 g/100 ml thi chung nay sinh KS ¢ muc
cao nhit [12]. Khoang pH 6,5-8 dugc coi 1a thich hop cho
Streptomyces sinh truong va sinh tong hop chat KS [13].
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Abstract:

Streptomyces has been known as a source of natural
bioactive substances so far. In this present study, the
sponge-derived Streptomyces HM9 was optimised with
a number of different carbon (C) and nitrogen (N)
sources to evaluate the broad-spectrum antibacterial
ability. Starch and (NH,),SO, were favourable carbon
and nitrogen sources to the growth of the strain HM9.
Starch and casein were suitable carbon and nitrogen
sources for antibacterial activity of strain HM9 against
Vibrio, whereas lactose and NH,Cl were beneficial on
the inhibition of standard indicator Bacillus subtilis
ATCC 6633. There was no overlap of C and N sources
for the antibacterial activity of the strain HM9 against
Gram-positive and Gram-negative bacteria, indicating
that strain HM9 used different sources of C and N to
produce different antibiotics. This is the first report on
a marine Streptomyces strain using C and N sources to
produce antibiotics against Gram-positive bacteria and
opportunistic Gram-negative Vibrio pathogen isolated
from the ambient aquaculture. This result may pave
the way for further research on exploiting antibiotics as
medicine or using them for seafood preservation.

Keywords: antibacterial activity, carbon

nitrogen sources, Streptomyces.
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sources,

Tuy nhién, chung Streptomyces sp. MS-266 ¢o pH t6i wu
1a 6 [14]. Mdi loai déu co dai nhiét d6 t6i uu riéng, da sb
nhiét do sinh trudng va sinh chét c6 hoat tinh sinh hoc cua
Streptomyces t6i wu 1a 25-35°C. Nghién ctru cta Singh va
cong su [15] cho thrfly, chung S. sannanensis SU118 c6 nhiét
d6 t6i wu cho su sinh truong va sinh KS tdt nhat & 28°C,
trong khi chiing Streptomyces KGG32 ¢6 nhiét do toi uu 1a
30°C [16].

Tu nghién ciu sang loc cic chung céd sinh cac chat
hoat tinh trudc do, ching xa khuan song cung hai mién c6
sinh cac chat khang khuan pho rong va dugc xéac dinh la
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Streptomyces sp. chung HM9 [17]. bé hudng téi nghién ctru
san xuat KS pho rong tir ching xa khudn bién tiém ning
nay, ching t6i tién hanh khao sat moi truong dinh dudng
nham t6i uu chung HM9 véi mot sé ngudn C va N khac
nhau trén moi trudng starch casein broth-SCB va pH 7,6
nudi cdy ¢ nhiét d6 phong, thir nghiém khang khuan voi
Bacillus subtilis ATCC 6633 va vi khuan gay bénh co hoi
thudc chi Vibrio phan lap tir nue bién tai khu vuc nudi ca
be trén vinh Nha Trang.

Phuong phap nghién ciiu

Moz truong va nudi cdy ching HM9: moéi truong SCB
(g/l) gom: KNO, (2), MgSO,.7H,0 (0,05), K,HPO, (2),
NaCl (2), CaCO (0,02), FeSO, 7H 0 (0,01), ngudn C (10
g/l) bao gom: tlnh bot, glucose, sucrose maltose, lactose va
ngudn N (0,3 g/l) bao gom: Casein, urea, NH,Cl, NH,NO,,
(NH,),SO, va pH=7,6+0,2 duoc dung de khao sat theo
phuong phap mot bién mot lac [18]. Ching Streptomyces
sp. HM9 nu6i trén moi truong Marine Agar (HiMedia, An
Do) sau 5 ngay nudi cay & 25°C duoc ciy chuyén sang cac
binh 250 ml chira 100 ml méi truong SCB véi cac ngudn
C va N khac nhau, nudi cdy lic 120 vong/phit & nhiét do
phong, thu dich nuéi vao cac ngay 3, 5 va 7 dé thuc hién céac
thi nghiém khang khuan ngay sau khi thu. Dich nuéi ly tam
10.000 vong/phit trong 5 phut & 25°C dé thu sinh khdi, sinh
khdi dugc say dén kho & 70°C trén gidy bac trong 16 6n nhiét
(hot oven). Sinh khéi kho duoc tinh toan theo khdi luong
trung binh cong va do léch chuan (n=3).

Chudn bi cdc ching kiém dinh: cdy méi ching kiém dinh
B. subtilis 1én Nutrient Agar (NA). Liy 2-4 khuan lac cdy
chuyén sang méi trudng Marine Broth, nuéi lic 120 vong/phut
& 37°C cho dén khi dat mat do 10° cfu/ml theo tiéu chuin
McFarland 0,5 (1,5x<10% cfu/ml).

Phan ldp xac dinh vi khudn thuéc chi Vibrio: vi sinh
vat gay bénh co hoi Gram am thudc chi Vibrio dugc phan
lap tir nudc bién tai khu vuc nuéi ca bé & Hon Miéu, vinh
Nha Trang [19] va dugc dinh danh qua phuong phap
truyén thong [20] trén cac méi trudng chon loc cho Vibrio
nhu Thiosulfatecitrate-bile salts-sucrose agar (TCBS) va
CHROMagar™ Vibrio (Phap). Ba chung V1, V2, V3 dugc
phan lap dén thuan trén TCBS, ghi két qua vé mau sic hinh
dang, sau d6 dugc dinh danh tiép theo vdi Chromagar dugc
trinh bay chi tiét tai [21]. Chung V1 trén TCBS c6 mau vang
va trén Chromagar khong mau, do d6 V1 c6 thé thudc loai
Vibrio alginolyticus. Khuan lac V2 trén TCBS mau xanh
14 chudi va trén Chromagar mau xanh ngoc lam, do d6 V2
duogc xac dinh 1a Vibrio vulnificus. Khuan lac V3 trén TCBS
mau xanh 14 cdy va trén Chromagar mau tring, do d6 chua
xac dinh dugc loai nay, c6 thé do chung V3 yéu nén khong
thé bat mau chi thi ctia moi truong, hodc chung nay khong
thudc 4 loai ma moi truong Chromagar c6 thé dinh danh.
Chung kiém dinh chuén B. subtilis va ba ching V1, V2, V3
duogc gitr gibng trén moi trudng Marine Broth (HiMedia,
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An Do) c6 50% glycerol va luu trir ¢ -80°C tai Vién Hai
duong hoc.

Xéc dinh nong do ikc ché t6i thiéu (Minimum Inhibitory
Concentration - MIC) cua KS lam déi chimg dwong: KS
rifampicin (BioRad, Phap) dugc pha lodng trong moéi truong
Marine Broth v6 trung ¢ dai nong do giam dan (64, 32, 16,
8 va 4 pg/ml) dé tim nong d6 thap nhat @rc ché vi sinh vat
kiém dinh [22]. Tai nong do 4 pg/ml xac dinh c6 su tc ché
va dugc chon 1am ddi chimg dwong.

Pdnh gid hoat tinh khang khudn: thir nghiém 25, 50 va
100 pl dich HM9 d6i khang lai voi mot lugng ¢0 dinh 50 pl
vi khuén kiém dinh va dich méi truorng nudi cy tuong ung
1a 125, 100 va 50 pl sao cho dat dén tong thé tich cubi cing
la 200 ul/giéng. Mu tring (blank) chi chira méi truong
nudi cay (200 pl), déi ching duong la KS 150 pl (4 ug/ml)
+ 50 pul dich vi khuan kiém dinh, d6i ching am chi c6 vi
khuén kiém dinh 200 pl. Thi nghiém danh gia dich nuoi
sau 3, 5, 7 ngay cuia chung HM9 1én su tc ché vi khuan
kiém dinh (B. subtilis va ba ching Vibrio V1, V2, V3) trén
dia ELISA 96 giéng sau 24 gio nudi u ¢ nhiét d6 25°C. Po
dd duc (OD) voi may doc dia ELISA-iMark™ Microplate
Absorbance Reader ¢ budc song 655 nm. Két qua duogc xac
dinh dva trén sd liéu do OD tinh toan véi phﬁn mém MPN
(Microplate Manager) tuong ung.

X ly 50 liéu: tht ca céc thi nghiém duogc thyc hién lap
lai 3 1an. Dir liéu dugc biéu thi bang gia tri trung binh +
d6 léch chuan cua gia tri trung binh cua ba lan lap lai.
Két qua duoc tinh toan va xir Iy théng ké theo phép thur
Turkey-ANOVA, Kruskal Wallis-SPSS, va phan mém R
(Dunn) dé so sanh cac gia tri trung binh mau khac biét
dang ké voi nhau & mirc ¢6 ¥ nghla (p<0,05) va biéu dién
& dang d6 thi st dung phan mém Microsoft Excel 2013.

Két qua va ban luan
Anh hwéng ciia nguon C dén sw sinh truéng HM9

Két qua anh huong ciia ngudn C khac nhau dén sinh
trudng cua HM9 dugc the hién trong bang 1.
Bang 1. Sinh khéi HM9 véi cac ngudn C sau 3, 5, 7 ngay nudi cay.

A Sinh khdi Sinh khéi Sinh khéi
Nguon C \ 5 -
ngay 3 (mg/ml) ngay 5 (mg/ml) ngay 7 (mg/ml)

Tinh bt 3,5564¢0,619 4,333+0,598 2,400°%+0,577
Glucose 1,511%40,694 2,067°+0,917 1,756°+0,668
Sucrose 0,200%+0,067 0,378+0,139 0,200*+0,067
Maltose 3,444+0,795 4,311+0,648 1,467°+0,067
Lactose 2,489°+0,860 3,022%4+0,379 1,711°+0,454

Cac chir cai a, b, ¢ trong cling mét cot thé hién sai khac co y nghta thdng ké theo
phép thir Turkey tai cing mdc thdi gian (p<0,05).

Nhin chung, khi dugc nudi cay véi cac nguon C khac
nhau, chung HM9 c6 cung xu the dat sinh khoi cao nhat
tai ngay thu 5. Nghién ctu cia Al-Zahrani (2007) [23] cho
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thiy, ching Streptomyces J12 cho sinh khéi cao nhét sau 6
ngay nudi cdy voi nguon tinh bot, trong khi d6 sucrose tao
ra sinh khoi thip nhat trong cac ngudn C khao sat. Céc tac
gia khac nhu Ababutai va cs (2013) [14], Singh va cs (2017)
[6] cong bd ngudn C 1a tinh bot thich hop nhét cho sinh
truong ciia Streptomyces khi so sanh voi cac ngudn khac
nhu glucose, sucrose, maltose, fructose.

Anh hwong ciia cic nguon C dén hoat tinh khing
khuan ciia HM9

Chung HM9 khi nuéi trong méi truong nudi ciy ¢ chia
cac nguon C khac nhau ¢ su khac nhau dang ké vé kha nang
Gic ché vi khuan Vibrio V1 va khéc nhau ¢ ¢ 3 muc dich 25,
50 va 100 ul (Kruskal -Wallis, p=0,0007). Kha nang khang
V1 tuong dbi tt khi OD do duoc ¢ ca 3 mic khao sat thip
hon rat nhidu va c6 sy sai khac co y nghia so voi d6i ching
duong (KS+V1) (hinh 1).
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Hinh 1. Anh hwéng ctia ngudn C dén kha nang khang ching vi khuan
Vibrio V1.

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V1=DC(+):
dbi chirng dwong, V1=DC(-): dbi chirng am, Blank: chi cé mai truong.

Khi nguén C la sucrose thi mat do vi khuan kiém dinh
do dugc 1 thap nhat so vdi cac ngudn C khac. Diéu nay cho
thay sucrose la ngudn C thich hgp cho ching HM9 sinh chat
KS wc ché vi khuin kiém dinh, tuy nhién, xét vé sinh khéi
(bang 1) thi sucrose khong phai 1a ngudn C tét nhat cho sinh
trudng cua HM9. Trong khi do, tinh bt khong chi thich hop
cho sinh trudng ma con thich hop cho viéc san xudt chét
khang khuén tc ché V1.
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Hinh 2. Anh hwéng clia ngudn C dén kha nang khang chiing vi khuén
Vibrio V2.

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V2=DC(+):
d6i ching dwong, V2=DC(-): dbi chirng &m, Blank: chi c6 méi trwong.
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Hinh 2 cho thdy, da s6 cac ngudén C déu dugc HMO sir
dung va thé hién kha ning tc ché V2 & mdi ngudn tGng voi
mdi thé tich 1a khac nhau va khac ca khi so v6i dbi chimg
dwong (KS+V2) ¢ y nghia vé mat thong ké (Kruskal-Wallis,
p=0,00002). O ngudn C la glucose vai thé tich 25 va 100 pl
¢6 gia tri OD lan luot 1a 0,096 (p=0,05) va 0,083 (p=0,02),
ngudn tinh bot véi thé tich 25 pl ¢6 gia tri OD 0,077 (p=0,02),
gid tri OD cua ddi chimg duong 0,394. Ngudn C 1 tinh bot
va glucose thich hop cho kha nang sinh KS cua chung HM9
qua viéc e ché V2 t6t hon cac ngudn C khac nhu ngudn
sucrose va kha niang wrc ché nay cao hon ca KS rifampicin
(d6i chung duong).
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Hinh 3. Anh hwéng ctiangudn C dén kha nang khang vi khuan Vibrio V3.
Tl?: tinh bét, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+V3=DC(+):
doi chirng dwong, V3=DC(-): doi chirng am, Blank: chi cd méi trwong.

Tir hinh 3 cho thiy su khac nhau vé kha niang trc ché
V3 khi nudi v6i cac ngudn C khac nhau & ca 3 muc dich thi
nghiém, su khac nhau vé kha ning trc ché V3 nay c6 y nghia
vé mit thong ké (Kruskal-Wallis, p=0,0002). Chung HM9
v6i ngudn C 1a tinh bot cho hoat tinh e ché V3 t6t nhat voi
thé tich 100 va 25 ul dich nuéi (p=0,02), maltose véi thé tich
100 ul (p=0,05), glucose véi thé tich 25 pl (p=0,05).
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Hinh 4. Anh hwéng ctia ngudn C dén kha nang khang vi khuén B.

subtilis

Tb: tinh bdt, Glu: glucose, Suc: sucrose, Mal: maltose, Lac: lactose. KS+vi khuan
B. subtilis=DC(+): dbi chirng dwong, vi khudn B. subtilis=DC(-): d6i chirng am,
Blank: chi co6 moi trwdng.

Tir hinh 4 cho thay lactose 1 ngudn cacbon dwoc HM9
str dung dé sinh chat rc ché B. subtilis t6t hon cac ngudn
khéc. Cung thé tich 100 pl thi lactose cho gia tri OD 12 0,233,
OD cua sucrose va glucose lan Iugt 1a 0,898 va 0,835, va sy
sai khac nay c6 y nghia thong ké vai p=0,02<0,05. So voi
lactose; sucrose, maltose va glucose cho két qua tre ché thap
hon, nhung van thé hién tinh khang khuan c6 y nghia so véi
d6i chung am (Kruskal-Wallis, p=0,00004<0,05).
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Mot sd nguén C nhu tinh bdt, maltose, sucrose, trehalose,
xylose va glucose da dugc thir nghiém cho nghién ctru sinh
chat KS & Streptomyces sp. AS4 phan lap tir tram tich rimg
ngap min, glucose 1a ngudn C thich hgp nhat cho chung
nay sinh chat KS khang lai B. subtilis [24]. Trong mot
nghién ctru khac, galactose lai 1a ngudn C phu hop nhét cho
su sinh truong cling nhu sinh tong hop kanamycin cua S.
kanamyceticus, mac du dextrin, tinh bdt hoa tan, va tinh bot
khoai tay cho nang suét sinh khdi cao hon [25].

Anh hwong ciia nguon N dén sw sinh truwong ciia HM9

Két qua sinh khéi (bang 2) duoc thé hién duéi dang trung
binh, d6 1éch chuan (n=3). Qua bang 2 cho thay, nguén N 1a
(NH,),S0, cho sinh khdi cao nht véi 9,044+1,826 mg/ml
va casein voi 4,289+1,212 mg/ml sau 5 ngdy nudi cay.
Ngudn N 14 urea cho sinh khéi thap nhit so véi cac nguén
N khao sat, c6 thé urea lam cho méi truong pH tré nén kiém
nén khong phu hgp cho sinh trudng chia HM9. Chung nay
¢6 thé can nhiéu thoi gian hon (nhiéu hon 7 ngay) dé dat mat
d6 sinh truéng cao nhét trong méi truong nudi véi urea. Tuy
nhién nghién ciru nay khao sat thoi gian chung cho tat ca cac
ngudn C va N trong thoi gian thong nhat 1a 7 ngay.

Bang 2. Anh hwéng cua cac ngudn N dén sinh trwéng cliia HM,

Ngudn N Ngay 3 (mg/ml)  Ngay 5 (mg/ml)  Ngay 7 (mng/ml)
Casein 3,555°+0,619 4,289"+1,212 2,400%£0,577
Urea 0,800°+0,067 1,467+0,657 2,402*+1,264
NH,CI 2,911°+0,582 7,200%+1,752 4,689%+1,118
NH,NO, 2,022%+0,619 5,467%+1,067 2,200%+0,529
(NH,)),SO,  2,600°:0,917 9,044°+1,826 5,267°+0,306

Céc chiv cai a, b, ¢ trong ciing mot cot thé hién sai khac trung binh mau cé y
nghia théng ké gitra cac ngudn N véi nhau theo phép thir Turkey tai cling thoi
diém nuoi cay (p<0,05).

Anh huéng ciia nguon N dén khd nang khang khudn
ciua HM9

Két qua anh hudng ciia cac ngudn N dén kha ning khang
chung Vibrio V1 duoc trinh bay trong hinh 5. Cac ngudén N
dugc khao sat déu c6 anh huong co ¥ nghia dén kha ning
khang khuan cta ching HM9, su khac nhau ¢ cac nhom cé
¥ nghia vé mit thong ké (Kruskal-Wallis; p=0,0002).

B Th tich 25
i 120 l'l'h:li:hﬂl:ll

iwil‘ii“ -

1,00 .

Crein Uma  NHO NHNOy (NHRSOy BOH) BC{ )  Eimk
Hinh 5. Anh hwéng cua ngudn N dén kha ning khang V1.
DC(+): dbi chirng dwong, gdm KS+vi khuan V1, BC(-): di chirng am, chi gébm vi
khuan V2, Blank: chi c6 méi truong.
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Gia tri OD do dugc ¢ thé tich 25 pl cua casein 1a 0,126;
ngudn N 1a NH,ClvaNH,NO,c6 gia tri OD lan luot 140,157
va 0,159; cac gla tri nay thap horn gia tri OD cua do6i ching
duong (KS+V1) 1a 0,921 va c6 ¥ nghia vé mat thong ké
voi p 6 casein la 0,02<0,05 va p caa NH,Cl va NHNO, la
0,05<0,05. Tur hinh 5 cho thiy, casein, NH Clva NH NO la
cac ngudn N thich hop cho ching HM9 s1nh chit tc che Vl
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Hinh 6. Anh hwéng cta ngudn N dén kha niang khang véi ching
Vibrio V2.
DC(+): dbi chirtng duwong, gdbm KS+vi khuan V2, BC(-): d6i chirng am, chi gébm vi
khuan V2, Blank: chi c6 méi trwong.

B'ThE tich 25 pl

0'The tich 50 pl
The tich 100 pl

OBEC[+)

Hinh 6 cho thay, cac ngudn N khac nhau trong méi trudng
nudi HM9 véi 3 thé tich khac nhau déu co kha ning tc ché
dugc V2, dang ké 1a su khac biét thé hién rd nhat va co v
nghia (Kruskal-Wallis; p=0,00004) véi d6i chimg am (V2).
Khi HM9 str dung casein lam nguén N co6 gia tri OD dat 0,77
& thé tich 25 ul so voi OD cua dbi chimg duong (KS+V2)
12 0,39 va su khac biét c6 ¥ nghia vé mat thong ké (p=0,03).
Céc ngudn N duoc khao sat déu cho thdy chiung HM9 sinh
tong hop chat KS duoc sinh ra trong dich nuéi, trir truong
hop (NH,),SO,, ¢ ca ba mitc dich khdo sat chi c6 muc thé
tich 25 ml cho gia tri OD thap hon ¢6 y nghia véi d6i ching
dwong; vai thé tich 100 pl ¢6 gia tri OD 14 0,53, cao hon OD
ctia dbi chimg duong, nghia 13 KS ¢6 trong thé tich dich khao
sat hoat dong kém hiéu qua hon so v&i déi chimg dwong, c6
thé (NH,),SO, it thich hop cho kha ning sinh chat KS cua
HM9.
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Hinh 7. Anh hwéng clia ngudn N dén kha ning khang V3.
DC(+): @bi chirng duong, gdbm KS+vi khuan V3, BC(-): di chirng am, chi gém vi
khuén V3, Blank: chi cé mai trwong.

WTh tich 25 pl
T WThé tich 50 pl
The tich 100 ul

=T

Ttr hinh 7 cho cho thdy, HM9 st dung cac ngudn N
khac nhau & mdi thé tich khac nhau déu c6 kha ning
rc ché dugc V3 (Kruskal-Wallis, p=0,0003). Trong do,
casein va NH 4NO & thé tich 100 pl 1a cac nguon N tt cho
HMO sinh chat rc ché V3 véi gia tri OD lan luot 13 0,107
va 0,131 (OD cua dbi chimng dwong 13 0,695 v6i p=0,03).
Diéu nay cho thy casein va NH ,NO, lacac nguodn N thich
hop cho HMO sinh chit KS dé trc che V3.
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Hinh 8. Anh hwéng cua ngudn N dén kha ning khang B. subtilis.
DC(+): d6i chirng dwong gdm KS+vi khuén B. subtilis, DC(-): dbi chirng am, chi
gdm vi khuan B. subtilis, Blank: chi c6 méi trwdng.

Hinh 8 cho thdy, HMO st dung cac nguén N khéac nhau
(tuong tmg v&i cac thé tich khac nhau) ¢6 kha niang trc ché
B. subtilis so v&i d6i ching 4m chi ¢ vi khudn kiém dinh
B. subtilis (Kruskal-Wallis, p=0,00005<0,05, n=3). Tuy
nhién kha ning tc ché B. subtilis khong cao hon so voi
DC(+). Chi ¢6 ngudén NH,C1 & thé tich 50 pl cho khd ning
trc ché B. subtilis tot v6i gia tri OD 1a 0,328, so vai gia tri
OD ciia d6i ching duong 0,433 gi tri nay c¢6 y nghia vé
mit théng ké véi p=0,02<0,05.

Haritha va cs (2012) [26] cong bd (NH,),SO, la ngudén
N thich hop cho su sinh truong cta xa khuan S. carpaticus
phan 1ap tir tram tich bién. Pang cht y 1a ¢ nghién ctru cua
Thakur va cs (2009) [27], xa khuan ciing duoc toi vu & moi
truong c6 pH va nhiét do nudi cdy twong tw nhu nghién ciru
ctia chiing t6i, két qua cho thay urea khong phai 1a nguon N
thich hop cho su sinh truéng ciia Streptomyces sp. 201. O
mot nghién ctru khac da chi ra raing, ammonium (NH ,) thich
hop cho su sinh truong, tuy nhién nong do cao ammonium
c¢6 anh hudng bat loi dén viéc sinh KS nystatin khi ma luong
phosphate va glucose van con trong mdi trudng nudi. Khi
lwong ammonium giam dan trong moi truong nudi (do vi
sinh vét st dung) thi chung sinh nhiéu nystatin hon. Trong
khi do, sodium nitrate (NaNO,) kéo dai pha tiém phat (lag
phase) va do d6 luong nystatin dugc sinh ra thap hon 50%
so voi luong nystatin duoc sinh ra khi chung xa khuan nay
dugc nudi cdy véi ngudn N 1a ammonium. Nystatin dugc
sinh ra c6 lién quan chdt ché dén téc do sinh truong. Khi toe
dd sinh truong giam thi lugng KS duogc sinh ra nhiéu hon
[11]. Nguon N vé co va hitu co gdm ammonium sulphate
((NH,),S0,), cao thit bo, peptone, cao ndm men va casein
dugce dung dé t6i wu hoa dinh dudng cho sinh truéng va
sinh chit KS cua ching Streptomyces sp. AS4. Két qua cho
théy, cao nim men, (NH,),SO,, cao thit bo lan luot la nhiing
ngudn N thich hgp cho ching nay sinh chat KS [24]. Do d6,
t6i wu cac chat dinh dudng chinh 1a cung cép cac chat ban
dau khac nhau cho vi sinh vat dé cho ching sinh truéng va
phat trién, thong qua qué trinh trao d6i chat dé thu duoc cac
chét c6 hoat tinh sinh hoc khac nhau.



s Khoa hoc Tu nhién

Keét luan

Tinh bot 1a ngudn C thich hop cho sinh truong ciia HMO,
ddng thoi ciing 1a ngudn C thich hop cho kha ning sinh chat
KS khang lai vi khuan Vibrio. Trong khi (NH,),SO, 1a ngudn
N thich hop cho sinh truéng cuia HM9, casein la nguon N
thich hop nhit cho sinh chat KS khang Vibrio, va NH,CI
la ngudn N thich hop nhat cho HM9 sinh chat KS khang vi
khuén B. subtilis ATCC 6633. Khi sir dung cac ngudn C va
N khac nhau, ching HM9 cho kha ning d6i khang voi hai
ching vi khuan kiém dinh khac nhau. Diéu d6 cho thay,
chiing xa khuan nay c6 thé sinh ra nhitng chat KS khac nhau
hodc nhitng KS phd rong. Vi vay, can co nhimg nghién
ctru tiép theo vé thanh phan cac chét trao ddi bac hai dugc
sinh ra, tinh sach va phan tich cAu trac céc chét co hoat tinh
khéng khuan tir chiing xa khuan nay.
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