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ABSTRACT

A study on growth assessment of Serratia plymuthica RVHI (causing chilled
food spoilage) and the mutant TMI1-S18 (a cold-defective mutant of S.
plymuthica RVHI) at low temperatures was carried out. Growth parameter
estimates of the wild type and mutant strain were determined by program
Microfit 1.0. The results showed that in comparison to Tryptic Soy Broth (TSB),
Luria Bertani(LB) performed better in supporting growth of the strain, Serratia
plymuthica RVHI budAB,” at low temperatures. Besides, the both cell number
and OD measurements can be used interchangeably for growth assessment of
Serratia plymuthica RVHI budAB". The linear relationship between log(OD)
and log(cfiu/ml) of Serratia plymuthica RVHI budAB in either LB or TSB at
three differenttemperatures was also obtained. Although the grow at 30°C
(Umax=0,15h?) was seen, the mutant TMI1_S18 showed distinct growth from its
wild type at low temperatures which was the defective growth at low
temperature (4°C) (umax, can't be determined). Therefore, in this experiment, the
gene plsC knocked out in mutant TM1_S18 is the one gene essential for cold
adaptation of Serratia plymuthica. However, mutant and complement strains,
the linear relationship between log(OD) and log(cfu/ml) of the mutant was
unable to be constructed.

TOM TAT

Nghién ciru danh gid vé sw tang trueong ciia Serratia plymuthica RVHI (dong vi
khudn gop phan gay hw hong thwe pham twoi song) va dong dot bién (khéng cé
kha nang thich nghi trong méi trwong lanh) ¢ nhiét d thap dwoc thue hién. Cdc
théng s6 tang triong dwoc xdc dinh cho dong hoang dai va dét bién bdng
chuong trinh MicroFit phién ban 1.0. Két qua thu nhdn cho thdy, Luria
Bertani(LB) la méi triong nudi cdy thich hop nhdt cho sw tang trong cia
Serratia plymuthica RVHI budAB- & nhiét dé thip so véi TSB. Phurong phdp d‘o
dia va do mdt do quang (OD) déu cé thé dwoc dp dung cho qud trinh thu thap s6
liu danh gid sw tang truéng cua Serratia plymuthica RVHI budAB. Két qua
ciing cho thdy ¢6 quan hé tuyén tinh giita log(OD) va log(cfu/ml) cho sw ting
trudng ciia Serratia plymuthica RVHI budAB- trong cd méi truong nudi cdy LB
va TSB o nhiét do khdac nhau. Mdc du, co su tang truong ¢ 30°C (Umax=0,15
gio!), dong dot bién TMI1-S18 thé hién khéng co kha ndng sinh trucng, thich
nghi o diéu kién lanh (khong xac dinh dwoc tma). Vi vay, theo nghién ciru trén,
gen plsC bi bat hoat trong dong dot bién la mét trong nhitng gen can thiét cho
sw thich nghi diéu kién lanh ciia Serratia plymuthica. Tuy nhién, khong thé thiét
Iap mé hinh tuyén tinh giita log(OD)va log(cfu/ml) cho dong dét bién nay.
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1 GIOI THIEU

Nhiét d§ co6 vai trd quan trong trong qua
trinh sinh truéng va phat trién cia vi khuan. Nhimng
loai vi khuan khac nhau c6 khoang nhiét d ting
truong khong gidng nhau. Tam quan trong cua
nhiét do dwoc thé hién cu thé qua sy anh
huong dén sy chuyén héa & muc do t& bao (hoat
dong cua enzyme, qua trinh phién ma, giai ma, hay
tinh luvu dong cua mang té bao). Bén canh 4o, co
nhiéu nghién ciru chimg minh tic hai nghiém
trong cia vi khuin gdy bénh wa lanh (nhu
Listeria monocytogenes, Yersinia enterocolitica,
Clostridium botulinum va Bacillus cereus) trong
chudi thuc pham (Laksanalasmai et al., 2011;
Lindstrom et al., 2006).

Mot diém chua ¥ khac 1a mat 6 khuén lac hién
dién anh huong dén sy an toan va kha nang bao
quan thyc phém. Do d6, viéc xac dinh sb luong té
bao 1a diéu can thiét. Pong hoc clia ting trudng,
ton tai va chét cua vi sinh vat trong thuc phém can
dugc xem xét mot cach rd rang bang viée danh gia
mdi nguy vi sinh (Codex, 1999). Khai niém vé du
bdo vi sinh vat - mot md hinh sinh thai hoc vé vi
sinh trong thuc phém duoc dé xuit boi Roberts va
Jarvis (1983). Vi vay, nhitng m6 hinh toan hoc
dugc sir dung dé co thé tién doan thoi han sir dung
clia san pham thyc pham. Nhitng mo hinh nay mo
ta dac diém tac dong 13n nhau cia cac thong sb vé
moi truong sinh trudng. Su sinh truong cia vi
khuan trong pha lity thira 1d qua trinh dwgc xiic tac,
qué trinh nay duoc biéu dién boi phwong trinh
dong hoc bac moét (Poschet et al., 2005, Swinnen et
al., 2004). Mb hinh sinh trudng bac mét 1a mdt mod
hinh trong do dir liéu thiét lap dugc dung dé mo ta
su phat trién liy thira cia quan thé vi khuan theo
thoi gian. Chinh vi thé, duong cong sinh truong
ctia vi khuan thuong dwoc xdy dung nhu 1a ham
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logarit cua sb lugng té bao theo thoi gian. Dac biét,
mo hinh 1y thira, m6 hinh logistic hay mé hinh
cua Baranyi va Roberts 1a nhitng m6 hinh bac mot
thong dung nhat (Fakruddin et al., 2011).

Hién nay, vi khuin wa 4m 13 ngudn gdy nén
bénh thyc pham do sy phét trién nhanh chéng &
nhiét 6 co thé ngudi va di c6 nhiéu nghién ctru
nhim nim bit dugc sinh thai va sinh ly cia vi
khuan trén. Vi du nhu nhiét do tang trudng cua
Salmonella va E.coli thudc nhom wa am tir 3,5 dén
37°C (Matches va Liston, 1968) va 4°C-50°C
(Adam va Moss, 2008) d3 dwoc nghién ctru rat chi
tiét. Trong khi do, rat it thong tin vé vi khudn ua
lanh (ton tai va phat trién & 4°C hodc thip hon),
mdc du ching 14 nguyén nhén cho sy hu hong thuc
phém 0 ca nhiét d6 thuong va nhiét d6 lanh. Cau
héi duoc dat ra cho mdi lién hé gitta vi khuén wa
4m  (Samonella va E.coliy va nhitng dong
Enterobacteriaceae wa lanh da khoi nguon nghién
ctru vé viée c6 kha ning vi khuén ua 4m thich nghi
duoc lanh hay khong.

Serratia plymuthica RVH1 dugc phan lap tu
mdi truong ché bién thuc pham. Dong khuan lac
nay co lién hé voi thyc phim tuoi sdng va gop
phan gay hu hong. Chiing c6 kha nang ton tai va
sinh san & nhiét do thap. Ngoai ra, S.plymuthica
RVHI ciing s& hiru mdi nguy 16n véi su an toan va
6n dinh cua thuc phim bao quan lanh. Viéc hiéu rd
hon co ché thich nghi v6i nhiét d§ lanh & dong
khuan trén 1a diéu can thiét nham khac phuc va cai
thién mdi nguy nay.

2 PHUONG PHAP NGHIEN CUU
2.1 Vit liéu nghién ctru
2.1.1 Dong vi khudn

Dong vi khuén sir dung trong nghién ciru duoc
liét ké ¢ Bang 1.

Bang 1: Dong vi khuin twong wng véi nhiét dd ti wu va méi trudng ting truéng

Dong Kiéu gen MOAI. tr}r ong l\il.“?t do Tham khao
nuoi cay t0i wu
Serratia plymuthica , R % sk o Vivijs (2009)
RVHI budAB budAB', Cmt LB TSBTE - 30°C (4§ ligu chua cong bd)
Serratia plymuthica plsC (bat hoat) LB 30°C Nurlinawati (2010) (s6 liéu chua
TM1 S18 cong bo)

*LB - Luria Bertani; **TSB - Tryptone soya broth

2.1.2 Moi truong

Mbi truong nudi cdy Luria Bertani (LB) va
Tryptone soya broth (TSB) duogc tiét trung trong 20
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phit 6 121°C trudce khi sir dung.

Dung dich dém phosphate (pH = 7,0) duogc tiét
trung trong 20 phut ¢ 121°C trude khi st dung
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2.1.3 Thiét bi

Do duc cua huyén phu vi khuén (mat d6 quang)
dugc do bang mdy Multiskan RC v6i budce song la
600 nm va thé tich moi giéng do 1a 300 ml.

S6 lwong kh}lén lac sau nudi cdy trén dia petri
duoc xac dinh bang dung cu dém.

2.2 Phuwong phap b tri thi nghiém

2.2.1 Thinghiém 1: Sy sinh truong va phdat trién
cua Serratia plymuthica RVHI ¢ nhiét do thap

Muc dich: Xac dinh thong s6 va duong cong
sinh truéng cua dong Serratia plymuthica RVHI1
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trong moi truong LB va TSB ¢ nhiét do thap. Xay
dung m6 hinh hoi quy gita log(OD) va log
(cfu/ml) bang v€& do thi.

Tién hanh thi nghiém: Thi nghiém duoc bd tri
theo so @6 (Hinh 1). Iml moi trudong nudi cly qua
dém da pha lodng dugc cdy truyén vao 9 ml canh
truong LB va TSB. Sau d6, canh truong dugc dem
u 6 ba nhiét d¢ khac nhau (4°C, 10°C, 20°C) trong
dng nghiém véi toe do lic 1a 200 vong/phut. Thyc
hién liy miu mdi ngay dé xac dinh gi4 tri mat do
quang (OD) va mat do khuin lac. Su phat trién
duoc thyuce hién dén khi dat duge pha can béng. Thi
nghiém duoc lap lai ba lan.
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Hinh 1: So d b tri thi nghiém

2.2.2 Thi nghiém 2: Danh gid su sinh truong
va phat trién cia Serratia plymuthica TM1-S18 va
dong bo tro (complemented strain)

Muc dich: Xac dinh théng sb va dudng cong

s
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sinh truong cua dong Serratia plymuthica b6 me,
dong dot bién (TM1-S18) va dong bo trg. Xay
dung moé hinh hdi quy giita log(OD) va log
(cfu/ml) bang v& 6 thi.
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Hinh 2: So' db b tri thi nghiém

lodng, 0 4m, do dac thong sb phat trién duoc hién
tuong tu thi nghiém 1 (¢ trén). Sau do, danh gia sy
phat trién bang do OD va d6 dia. Thi nghiém dugc
ldp lai ba lan.

Tién hanh thi nghiém: Thi nghiém duoc bd tri
theo so dd (Hinh 2). Quéd trinh nudi cdy dong
Serratia plymuthica bd me, dong dot bién (TM1-
S18) va dong bd trg duogc thuc hién trong éng
nghiém (c6 lic) & 4°C, 10°C, 30°C. Tién trinh pha
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2.3 Phuwong phap thu thép, tinh toan va xi
ly s0 liéu
. S6 lidu dugc phan tich hdi quy twong quan
bang chuong trinh Minitab (16.0).

3 KET QUA VA THAO LUAN
3.1 Thinghiém 1: Sy sinh trwéng va phat trién
cua Serratia plymuthica RVH1 & nhiét do thap

Muc dich cuia thi nghiém la xac dinh duogc loai
mdi truong thich hop cho sy sinh truong cua dong
vi khuan khao sat tir hai loai méoi truong nudi cay
thong dung (LB va TSB). Do d6, tién hanh danh
gid su phat trién cta Serratia plymuthica RVHI
budAB- (1a dong bd me ciia nhimg dong dot bién
duoc chon loc) ¢ nhiét do thép trong moi trudng
LB va TSB. Moi truong nudi cdy gitp cho su sinh
trudng t6t & nhiét do thép s€ duoc lua chon cho thi
nghiém vé sau.

Theo Hinh 3 va Hinh 4, trong mdi treong nudi
cdy LB va TSB, dudng sinh truong cua Serratia
plymuthica RVH1 budAB- duge thiét 1ap dya trén
ham logarithm cua sb lugng té bao (log(cfu/ml)) va
mat d§ quang (OD) & 4°C, 10°C va 20°C.

Céc thong sb sinh truong dugc ude tinh dwa
vao chuong trinh Microfit 1.0, mt mé hinh cép
mot dua trén cong thirc cia Baranyi (Baranyi va
Roberts, 1994). Mb hinh nay trinh dién ba pha (pha
lag, pha lity thira, pha cin bang) phéan biét cua su
sinh trudng. Vi vay, bén canh xay dung dudng sinh
truong, cac thong sd tang truong (tbc do sinh
truong cuc dai- s, thoi gian tiém phat- pha lag-
tiag, thOl gian thé hé-tg, s lugng cuc dai té bao
khudn lac-Npa,) cua S.plymuthica RVHI budAB
trong hai méi trueong nudi céy tai nhiét dd khac
nhau dugc phan tich (Bang 2).

Vé tong quan, d0 tin cay cua sb liéu duoc kiém
dinh dya trén duong sinh truong va d 1€ch chuén
duoc thiét 1ap bang log (cfu/ml) va gia tri OD
(Hinh 3 va 4). Trong mbi truong LB va TSB cung
v6i sy phat trién & 4°C, nhiéu diém dir liéu dugc
thu thap trong pha tiém phat va pha can bang gop
phan wéc luong chinh xac tbe do sinh truéng cuc
dai cling nhu thoi gian pha lag cho Serratia
plymuthica RVH1 budAB-. Tuy nhién, tai 10°C va
20°C, kho xac dinh chinh xac thoi gian pha lag va
tbc do sinh truong 16n nhét boi vi it diém dir lidu
dugc thu nhan & pha tiém phat va pha can bang. Su
thiéu hut diém dit liéu ¢ pha tiém phat va pha log
han ché sy twong thich sé liéu vao mé hinh
Microfit. Didu nay ly giai thoi gian cia pha tiém
phét c6 gia tri am & 10°C trong moi trudng nudi
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céy TSB va gia tri tdc do sinh trudng cuc dai (Wmax)
trong moi truong LB & 10°C cao hon so voi 20°C
(Bang 2).Vi vy, cac thong s trén c¢6 thé duge bo
qua do khong phi hop vé6i thuc té sinh hoc. Tir
duong cong sinh truwdng cua Serratia plymuthica
RVHI budAB xay dung bdi log (cfu/ml) (Hinh 3,
4) cho thay su sinh truéng ctia Serratia plymuthica
RVHI1 budAB trong LB va TSB la khac nhau & ba
nhiét d6. Pha tiém phat dwoc thé hién rd rang &
nhiét d6 sinh truong 4°C, ngan hon ¢ 10°C va hau
nhu khong c6 & 20°C (Hinh 3, 4). Bén canh do,
thoi gian pha lag dugc ude tinh tir dwong cong sinh
truong thiét 1ap boi McroiFit 1.0. Diéu nay ly giai
su thich nghi diéu kién lanh cua vi khuan & nhiét
d6 thap. Noi theo cach khac, pha lag hién dién khi
¢6 sy thay doi vé diéu kién nhiét do sinh truong tir
cao xudng thap, twong ng véi moi truong nudi
cdy ban dau va moi truong nudi cay khuan lac sau
d6. Thuc vay, moi truong nudi céy déu tién 1a canh
LB 6 30°C (c6 lic) dén khi dat pha can bang.

Trong méi trudng LB thoi gian pha tiém phat 1a
dai nhét & 4°C (36,6h), tiép theo 1a & 10°C (20,3h)
trong khi thoi gian ngan nhét 1a & 20°C (1,3h). Thoi
gian pha lag ¢ 20°C duoc udc luwong qua nho do do
kho quan sat dugc trén ca 2 dd thi duoc xdy dung
boi log (cfu/ml) hodc gia tri OD.

Trong méi trudng TSB thoi gian pha tiém phat
& 4°C,10°C va 20°C 1a 21,6h -1,6h va 0,7h theo thir
ty. Didu nay c6 nghia 1a & 20°C va 10°C hau nhu
khong c6 pha tiém phat nhung pha lag dugc hién
dién ¢ nhiét d6 nuoi cdy 1a 4°C. Didu quan trong 1a
bén canh diéu kién nhiét do, pha tiém phat bi anh
huéng boi diéu kién lich st sinh 1y cia té bao. Pha
tiém phat s& kéo dai hon trong méi trudng nudi cdy
thir hai khi ma té bao duoc lay tir mdi trudng nudi
céy trudc cd hoat dong chuyén héa thép do & gan
trang thai ctia pha can bang khi so sanh véi té bao
dugc lay tir pha Iy thira (Baranyi and Roberts,
1994). Vi vay, dé khao sat duoc pha lag & cac nhiét
d6 khac nhau trong thi nghiém nay, trudc khi cay
vao thi nghiém thyc sy, té bao vi khuan da dat
dugc pha cén bang & 30°C.

Khi so sanh pha lag cia dudng cong sinh
truong thiét 1ap boi log (cfu/ml) va OD, ta thay dd
thi OD mo ta pha tiém phat 15 rang hon d6 thi log
(cfu/ml). Pidu nay dwoc Iy giai 1a do viéc do dac
OD huyén phu c¢6 d6 duc thip sé& d& din dén két
qua khong chinh xac cling nhu khong phéan biét
duoc sy khac biét giira hai 14n khao sat. Ngoai ra,
ty 1¢ khoang cach giira diém cao nhat va diém thap
nhét trén d6 thi log (OD) 1a nho hon so véi d6 thi
log (cfu/ml). Do d6, rit kho dé quan sat duoc su
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khac biét khong dang ké gitta hai miu. Dic biét
di€u nay rat de xay ra ¢ pha lag.

Dua vao Bang 2, trong mdi trudng nudi cdy
LB, cip do sinh trudng cuc dai (fma) 6 10°C cia
Serratia plymuthica RVH1 budAB 1a 0,8 (glol)
cao hon so véi 20°C (0,7gio™). Diéu nay hau nhu
1a khong diing trong thyc té sinh hoc, vi vay thong
s6 nay duoc bo qua do boi khong du dit lidu thu
thap. C6 su khdc biét dang ké vé pmex trong méi
truong LB giita nhiét do nudi cay 4°C (0,06 gio!)
va 20°C (0,7 gio™).

Tbc do sinh trudng cuc dai 6 20°C (0,38 gio™)
trong moi truong nudi ciy TSB co su khac biét 16n
VO pmax 0 4°C (0,07 gio™!) va 10°C (0,11gio™). Tuy
nhién, sy khac biét nay khong déng ké khi so sanh
giita 4°C va 10°C V& Lmax.

Vé tong quan cé thé két luan ring su ting
trudng cua Serratia plymuthica RVH1 budAB
trong cd moi truong LB va TSB c6 pha lag kéo dai
& 4°C nhung ngén hon & 10°C va 20°C. Pong thoi
téc d6 sinh truong cuc dai bi han ché & 4°C va
10°C sso v6i 20°C mac du dong vi khuan van phat
trién dugc & 4°C trong moi truong nudi cdy.

So sanh sy tang trudng cla Serratia plymuthica
RVHI budAB- trong mdi truong nudi cay LB va
TSB ciing dugc cha y. Ngoai trir thong s6 pmax €O
d6 tin cay thdp & 10°C trong LB, nhin chung su
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sinh truong trong LB trinh dién gi4 tri cao hon vé
Imax VA tong s té bao & ca 10°C va 20°C khi so
sanh v6i sy ting truong trong TSB. Mot diém noi
bat khac 1a thoi gian pha lag ¢ ca ba nhiét d6 nudi
ciy trong mdi truong LB thi dai hon TSB méc du
vi khuan duogc tién nudi ciy trong canh LB (Bang
2). Pidu quan tam & day 1a du duoc tién nudi cay
trong LB sau d6 dugc chuyen sang nudi cdy trong
canh LB méi khac nhung vin c6 su thay doi vé
didu kién nudi cdy vi su ting truong dat dén pha
can bang ¢ trong méi trudng nudi cdy thir nhit gop
phén din dén sy thay ddi vé pH, ham lugng chat
dinh dudng, ciing nhu sy trao ddi hop chat. Do do,
ngay ca khi cung s dung méi truong LB cho ca
hai 1an tién va sau nudi cdy ciing khong c6 nghia la
¢6 chinh xac ctng diéu kién sinh truong. Diéu nay
dugc minh chimg thong qua pha tiém phat kéo dai
hon trong moi truong LB so véi TSB.

Mot diém khac dang luu y 14 sy sinh trudng &
4°C trong LB c6 gid trl fmay thdp hon (khong dang
ké) va thoi gian dai hon dé dat mat do khuan lac
cao nhit sau d6 nudi cdy trong moéi trudng TSB,
tuy nhién ) luong khuén lac cuc dai trong LB dat
gi4 tri cao hon trong TSB. Giai thich cho diéu nay
1a do sy sinh truong té bao trong LB khoi dau voi
so luong te bao thap hon nhung dat dwoc gia tri
tong s6 té bao cao hon khi so sanh v&i nudi cay
trong TSB.

Bang 2: Thong s ting truong cua Serratia plymuthica RVH1 budABtrong LB va trong TSB ¢ 4°C,
10°C va 20°C dugec thiet 1ap béi Microfit 1.0

Théng sb ting LB TSB
trudéng 4°C 10°C 20°C 4°C 10°C 20°C
Nmax(cfu/ml) 9,5+ 0,05 9,4+ 0,07 9,4 +£0,23 9,2 £0,04 9,2+ 0,09 9,2 0,1
Hmax(giff'l) 0,06 = 0,00 0,8 £0,17 0,7 £5,05 0,07 0,01 0,11 +0,04 0,38 0,26
ts (g10) 12,3+ 0,04 0,9+0,15 1+£5,03 9,9+ 0,07 6,0+ 0,22 1,8 £0,48
tlag (g10) 36,6 7,1 20,3 1,29 1,34 +2,12 21,6 £6,89  -1,7£10,86 0,7 £4,02
10
9 9 —l—
§ g
€ s ‘E &
£
3 : s 100 15 00 %0 e +n 0 100 1%0 200 240 W00 40
Thirl glam & () Thiri glan & (b)
A —ol == 00C 200C B =e=_toC ===10C 200

Hinh 3: Puong cong sinh truwéng cia Serratia plymuthica RVH1 budAB- dwgc thiét 1ap boi log (mat dd

vi khuén) trong LB (A) va TSB (B) & nhiét d9 4°C (—), 10°C (—=—) va 20°C (
1a cac gia tri trung binh £SD ctia ba lan thi nghiém dgc 1ap
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Hinh 4: Puong cong sinh truwéng cia Serratia plymuthica RVH1 budAB- dwoc thiét 1ap boi mat do
quang (OD) trong LB (A) va TSB (B) ¢ nhiét d 4°C (——), 10°C (™) va20°C (" ). Piém dir
liéu la cac gia tri trung binh £SD ctia ba lan thi nghiém doc lap

Muc dich tiép theo ctia nghién ciru 1a thiét 1ap
mdi quan hé gitra mat d6 quang va sé luong té bao
nhiam danh gia kha ning xay dung mé hinh hdi quy
giita OD va log (cfu/ml) bang vé& d6 thi. Trudc tién
thuc hién kiém tra théng ké vé hé sb twong quan
(R) giita log (OD) va log (cfu/ml). Piéu quan trong
1a nhitng hé sé tuong quan trong thi nghiém néy co
gia tri cao chimg t6 ¢6 moi twong quan t6t giita log
(OD) va log (cfu/ml). Sau d6 dd thi hoi quy cung
v6i cac phwong trinh hdi quy trong méi trudng

nudi cdy LB va TSB ¢ timg nhiét d6 khac nhau va
ca ba nhiét d6 duoc biéu dién. Cac phuong trinh
héi quy nay duoc thé hién ¢ Bang 3. Gia tri trung
binh cuia cac bién phu thudc (gia tri log(cfu/ml))
dugc xac dinh boi ham bac nhat cta bién doc 1ap
(gia tri log(OD)). Dya vao phwong trinh hdi quy
khi gia tri log(OD) tang thi gia tri log(cfu/ml) tang
tuyén tinh. Ciing v&i hé sé xac dinh (R2) 16n hon
85% va sai s6 chuin (S) thip cho thiy phuong
trinh hoi quy duoc thiét 1ap c6 dg tin cdy cao.
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Hinh 5: Anh té bao ciia Serratia plymuthica RVH1 budAB-trong LB (A) vaTSB (B) duwgc chup bing
kinh hién vi Leica DMLB (Piic)

Quan sat phuong trinh hdi quy va hé sé goc, ta
thdy giita log(OD) va log(cfu/ml) c6 mdi twong
quan khoéng d6i ¢ timg nhiét do (4°C, 10°C va
20°C) cho su phét trién cua Serratia plymuthica
RVHI budAB trong LB va TSB. Khi xét vé& cac
phuong trinh hdi quy va hé sé goc ¢ cac nhiét do
va moi truong thi ¢é sy khac biét khong déang ké
(Bang 3). Vi vdy, phuong trinh hdi quy tong hop
thiét 1ap cho ca ba nhi¢t d¢ dugc thuc hién véi hé
s6 goc 1a 2,24 trong moi truong nudi cdy LB va

1,78 trong mdi truong TSB.
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Diém cha y & day 1a c6 sy khac biét vé phuong
trinh hdi quy giira nudi cdy trong LB va TSB mic
du sy khac biét khong dang ké. Gia tri OD khong
nhitng lién quan dén s6 lugng té bao ma con lién
quan dén hinh dang va kich thudc. Ngoai ra, té bao
c6 kich thudc day va dai hon c6 kha nang lam thay
ddi d6 hap thu cta anh sang. Do c6 su khac biét vé
hé sb goc gitta hai cong thic, mot gia thiét duoc
dua ra 1a hé s6 goc khac nhau c6 thé sé& 1a yéu t6
chi thi cho su khac v& kich thude cua vi khuin
trong LB hodc TSB. Vi hé sé goc 16n hon khi
nudi cdy trong LB so v&i TSB, hinh dang té bao vi
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khuéan dugc nudi cdy trong LB nho hon TSB duoc
gia dinh. Vi véy, tién hanh kiém tra hinh thai hoc vi
khudn bang kinh hién vi dé khang dinh gia thuyét
trén. Anh t& bao cua Serratia plymuthica RVHI
budAB- trong LB va TSB dugc thé hién trong Hinh
5. Tuy nhién, hinh dang t& bao cua Serratia

S6 chuyén dé: Thuy san (2014)(1): 282-291

plymuthica RVH1 budAB trong mdi trudng nudi
cdy LB duong nhu day va dai hon so véi TSB. Do
do6, gia thuyét 1a khong xay ra ciing nhu su khac
nhau ctia hé sé goc 1a khong dang ké va duoc giai
thich boi sai s6 trong thi nghiém.

Bang 3: Phuwong trinh héi quy ciia Serratia plymuthica RVH1 budAB" trong LB va TSB & 4°C, 10°C,
20°C va tong hgp cé 3 nhiét d§ (1ay tir do thj hoi quy — Minitab 16.0)

Moi trwong va nhiét do

< A. 2

nudi chy Phwong trinh hoi quy R* (%) S
LB - 4°C Log (cfu/ml)- 4°C = 9,380+2,21310gOD-4°C 98,7 0,15
LB -10°C Log (cfu/ml)-10°C = 9,342+2,49310gOD-10°C 95,4 0,26
LB -20°C Log (cfu/ml)- 20°C = 9,182+2,11310gOD-20°C 93,6 041
LB —4-10-20°C Log(cfu/ml)-4-10-20°C = 9,317+2,2371logOD-4-10-20°C 95,8 0,26
TSB - 4°C Log (cfu/ml)- 4°C = 9,232+1,73510g0D-4°C 96,9 0,19
TSB - 10°C Log (cfu/ml)-10°C = 9,272+1,815logOD-10°C 97,0 0,17
TSB - 20°C Log (cfu/ml)- 20°C = 9,230+1,8461ogOD-20°C 97,9 0,19
TSB-4-10-20°C Log (cfu/ml)- 4-10-20°C = 9,243+1,782logOD-4-10-20°C 97,1 0,17

3.2 Thinghiém 2: Panh gia sy sinh truéng
va phat triﬁn cua Serratia plymuthica TM1-S18
va dong bo trg (complemented strain)

Serratia plymuthica TM1-S18 (c6 gén ptrc99A)
dugc gia dinh 1a dong dot bién khong c6 kha ning
phat trién & nhiét do thip. Panh gia su ting truong
cua dong dot bién nay, dong bd tro va bd me duoc
thyc hién trong 6ng nghiém (c6 lac rung) ¢ ba nhiét
d6 30°C, 10°C va 4°C. Buong cong sinh truong cua
nhitng loai trén & nhiét 6 khac nhau dugc v€ bdi
log (s6 lugng té bao) va OD (Hinh 6, 7). Céac thong
$6 tang truong uwdc lugng tai nhiét do 30°C (tinh
toan bang chuong trinh Microfit 1.0) duoc trinh
bay & Bang 4. O 4°C thong s ting trudng cua
dong dbi chimg (b6 me) va dong bd trg dwoc wéce
tinh nhung dong dot bién TM1-S18 thi khong. Tuy
nhién, & 10°C thong sb ting trudng cia ca ba dong
khong thé tim thay. Dit lidu cho thay dong dot bién
TM1-S18+ptrc99A khong phat trién & 4°C va 10°C
va duong nhu c6 khuynh hudng chét dan. Doi voi
dong dbi chung va dong bd tro & 10°C lwong diém
dir liéu thu thdp qué it & giai doan pha lag va pha
lity thira dan dén khong thé xac dinh chinh xéac
thong s6 ting trudng. Pudng cong sinh trudng cua
ba dong & 30°C 1a kha twong dong. Tir Bang 4 tbc
do sinh truong cuc dai cia dong b tro (0,68 gio)
1a cao nhét tiép theo 1a dong dbi chimg (0,21 gio™)
va sau cung la dong dot bién (0,15 gio™!). Tuy
nhién, nhiing gia tri nay c6 do tin cdy khong cao do
sy thiéu hut vé diém dit liéu thu thap trong pha lity
thira dan dén sai s6 trong uéc lwong pima s6 luong
té bao cao nhét co gia tri dat duoc gﬁn nhu nhau
(9,7 log(cfu/ml)) trong khi thoi gian tiém phat cua
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dong doi chimg (5.4 gio) 1a dai nhat theo sau boi
dong dot bién (3,2 gio) va dong bo trg (2,9 gio).

Su sinh truéng & 4°C dong ddi ching va dong
bd trg cd cung ) lwong té bao cuc dai khoang 8,4
log(cfu/ml) thdp hon & 30°C trai nguoc véi dong
d6i chimg va dong bd trg ¢ 4°C khong co sy ting
truong cua dong dot bién. Mic du, toc do sinh
truong ciia dong d6i ching (0,1 gio') cao hon
dong bd trg (0,05 gio™"), dong bd tro din thé hién
kha ning phat trién & nhiét do thap nho vao két qua
cuia viéc thuc hién b thé.

Diéu quan trong 1a s phat hién ring dong dot
bién c6 s6 lugng té bao giam dang ké va ting nhe &
4°C va 10°C (theo thir ti) trong qué trinh nudi ciy.
Hiéu theo cach khac cu thé hon 1a dong dot bién
hau nhu khéng thé ting truong hay khiém khuyét
sy phat trién ¢ nhiét do thap (4°C). Vi vay, gen
plsC bi bat hoat & dong dot bién TM1-S18 1a mot
gen gt vai tro quan trong trong sy thich nghi diéu
kién lanh cua Serratia plymuthica.

Trong thi nghiém nay, muc dich xay dung mdi
quan hé giira log(OD) va log(cfu/ml) cua dong bd
me, dot bién va bd trg 1a khong thanh cong.
Phuong trinh hdi quy ciia nhitng dong nay & 4°C va
10°C biéu dién hé s6 xac dinh (R2) rat thip (<65%)
va gia tri sai s& chuan (S) cao ngoai trir phwong
trinh hdi quy cua dong dot bién ¢ 10°C (Béang 5).
Nguyén nhan c6 thé do nhitng diém dir liéu
khong niam trong khoang do dac OD (nhu <6,5
log(cfu/ml)) ma con do sy dao dong cua sb liu
ngay ca khi ndm trong khoang cho phép.
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Hinh 6: Puong cong sinh truwéng ciia dong doi chirng (——), TM1-S18 (véi ptrc99A) (—=—), dong bd
trog (— ) 6 4°C (A), 10°C (B) va 30°C (C) dugc xay dung béi log(cfu/ml). Piém dir liéu 1a nhirng gia
tri trung binh £SD ciia ba 1in thi nghiém ddc 1ap. ‘WT+ ptrc99A: dong ddi chirng’, ‘Complement
strain: dong bd tr¢”
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Hinh 7: Pwong cong sinh truwéng ciia dong ddi chimg ( —), TM1-S18 (v6i ptrc99A) (—=—), dong b
trg (=) 6 4°C (A), 10°C (B) duwgc xiy dyng b6i OD. Diém dir li¢u la nhirng gia tri trung binh +SD
ciia ba lan thi nghiém dgc lap. ‘WT+ ptrc99A: dong doi chirng’, ‘Complement strain: dong bo tr¢’
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Biing 4: Thong so ting trudng ciia dong bd me (v6i ptre99A) & 4°C, dong bo trg & 4°C, dong bd me
(v6i ptrc99A) & 30°C, TM1-S18 (véi ptrc99A) & 30°C, dong bd trg: ¢ 30°C dworc thiét 1ap béi

Microfit 1.0
Théng sb ting z 30°C z € x
trudng Dong bo me S18 Dong bo tr¢ Dong bo me Dong bo tro
+ ptrc99A +ptrc99A + ptrc99A
Nimax (cfu/ml) 9,7 9,7 9,6 8,4 8,5
max () 0,21 0,15 0,68 0,1 0,05
ta(h) 3.4 4,5 1,03 7,1 12,9
tag () 5,4 3,2 2,94 71,9 53,7

Bang 5: Phwong trinh hdi quy ciia dong bé me, TM1-S18, dong bd tro & 4°C, 10°C (Iiy tir do thi hoi

quy — Minitab 16.0)

Dong — nhi¢t d9 Phuong trinh héi quy R*(%) S
1 Log (B6 me + ptrc99A_ 4°C) = 9,131+1,80710og(OD - B4 me +
0 _
B6 me + ptrc99A _4°C ptrc99A  4°C) 93,8 0,23
Log (S18 + ptrc99A_4°C) = 3,993 —1,312log(OD - S18 +
0 _
S18 + ptrc99A_4°C ptrc99A 4°C) 54,1 0,41
i \ X 0 — Y 7
Dong bé tro_ 4°C ioog)(Dong bo trg 4°C) = 8,234+1,572log(OD - Dong bo trg 58.5 0,64
£ Log (B6 me + ptrc99A _10°C) = 8,848+1,9111og(OD - B6 me +
0 _
B6 me + ptrc99A _10°C ptrc99A  10°C) 64,6 0,67
Log (S18 + ptrc99A_10°C) = 7,213+1,1791og(OD - S18 +
0 _
S18 + ptrc99A_10°C ptrc99A 10°C) 41,9 047
, A A 0 — Y z
Dong b trg_ 10°C Log (Dong bo trg_ 10°C) = 8,651+1,8871og(OD - Dong bo trg 583 0,77

10°C)

4 KET LUAN VA DE XUAT

4.1 Sy ting truwdng cua Serratia plymuthica
RVH1 budAB- & nhiét d thap

So voi TSB, LB 1a méi truong nudi cdy thich
hop nhdt cho sy ting truong cua Serratia
plymuthica RVH1 budAB ¢ 10°C va 20°C mgc du
toc do tang trudng cuc dai thip hon & 4°C. Pha
tiém phat dai nhat ¢ 4°C tiép theo 1a 10°C va 20°C.

Téc d6 sinh trudng bi han ché & 10°C va 4°C so
v6i 20°C. Dong vi khuan van c6 thé ting truong &
4°C cho ca moi trudng LB va TSB. Pha lag (¢ cac
nhi¢t d§ khac nhau) trong moi truong LB thi kéo
dai hon trong TSB.

Két qua cho thdy c6 quan hé tuyén tinh giita
log(OD) va log(cfu/ml) cho su ting trudng cua
Serratia plymuthica RVH1 budAB- trong ca moi
truong nudi ciy LB va TSB ¢ nhiét do khac nhau.

4.2 Danh gia su tang trudéng Serratia
plymuthica TM1-S18 va dong b tro

Su tang truong cua dong bd me, dot bién TM1-
S18 va dong bd tro déu duge thé hién ¢ 30°C. Tuy
nhién, & 4°C va 10°C dong dot bién c¢6 sy giam
manh va tang nhe vé sb lugng té bao (theo thur ty)
trong khi dong b6 me va bd trg ting trudng tot &
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nhiét do ndy. Diéu nay c6 nghia la dong dot bién
biéu dién sy khiém khuyét trong ting truong 6
nhiét do thap (4°C). Vi vay, gen pisC bi bét hoat
trong dong dot bién 1a mot trong nhimg gen can
thiét cho su thich nghi diéu kién lanh cua Serratia
plymuthica. DU vay, khong thé thiét 1ap mo hinh
tuyén tinh cho dong dot bién nay.

Két qua dat dugc cia nghién ctu giit vai tro
quan trong trong viéc hiéu rd co ché thich nghi
diéu kién lanh cta Serratia plymuthica néi riéng va
ho Enterobacteriaceae wa lanh n6i chung. Bac biét,
nghién ctu gop phan cai thién, ~giai quyét nhing
van dé trong an toan dong thoi 6n dinh thuc phim
lién quan dén vi khuén gay hu hong va giy bénh &
nhiét do thap
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