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HE PA— 7k & 7 f 9 E (Mibrio parahaemolyticus)fE 5 #F % xf 4, i 7 MTT [3-(4,5-— W L&
W-2)-25-“ KA WAM R B EE, ATP AL tEeREL KB A EZEEAH HEZ T4 L
BRI 2R Bl 96 FLIEARBAT AR R EMEEWITH, 2T ER 3 My A AR B LINEER
HHRAREE E &M E, SRR, BEMIEN MTT £ % DL DMSO % f##7 MTT 74 #
#4555 nm By A E (ODsss nm) A T RS, 7 B B8 4 3(LegC) 5 LgODsss um 2 MK 7 B AR VE 1 %
% LgC=(1.0439+0.0200)LgODsss nm+(8.0565+0.0125), #H % % % Re=0.9965, % I # | 56 H %
7.8x10°~2.5x10° CFU/ml; ATP ‘4 4 & 3= DL ATP 7 4 By 48 3t & o6 & (E(RLU) K i+ 2k 4, LeC 5
LgRUL % 1% x % th A7 # 4 LgC=(0.9590+0.0065)LgRLU+(0.9949+0.0366), 4 * % % R=0.9994,
% VA SE B A 1.0x10°%~3.0x10° CFU/ml; B 3 & 4 K i % % DA K i 23k 3] 45 % 09 18 (To) 7 3 3
KA, LgC 5§ T, &M x Z At & & LgC=—(0.8727+0.0230)T+(9.0128+0.1572), #8 * # #
R=0.9924, % A 3 B K 1.0x10°~1.0x10" CFU/ml, A 3 A 77 =4 S2 IR B N & 38 5 ARG 4%
K, ATP AW A K EESHEEEA K AL ARTHEHYE, MTT e R EHEME, TTH
BEAKBEAEARENEANEE, tREAFRENE,
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1 i 2 A [ AR T R TR TR0 SR T MPN Tk R
BT %02 (GB 4789.3-2010), iX 2 Fhr ki TR 37
24~48h, HTAFRK. W&MamE s, MERAHTT
POk RHEE AR TAE, MPN & RS M8 A7 A
BEIN) s A TR ARA R e . 46 Rkl i fa) [ Y Ay
BT T KA A PR A I T VA Y, SRR T R BT
K% . Sim Plate™ 4@ MLi140H: . M EHAR . &
KRB & st R N5 (MPN-PCR %) | it
S LSO v A i, BUAR T — R R,
WAFFEA ] B BRBA AN o BN, 24 B 4SO e %
AR RBE | WEEAA TERMRT, A i T
AT, HABEX /4 & I SENs , 7655 bR H 32 5
TARKIHIZ

MTT & 3-(4,5-Z H B BEME-2)-2,5- — I 5L Y 2 ik
TRER, 82 i 4 AR I 4 A 2ok A rh i B I i
it if Ji, JE RS 2R 0 R I T K B9 Bk (Formazan)
(Mosmann, 1983), FE 4 il Jili % P4 3% 2% M % A B J
N o FHA BILVES 700 i B B S (G0 %466, 1998), e %
W W G (OD H) 17 #ff 2 1 41 Hfd 5% (Gerlier et al,
1986). ZIE T . 20 . ERAEAEXT FE . EE MR
U, JEAERAE)TIZ W B K AT TE (Escherichia coli)
(EMW A, 2002) . & i A 5L FF # (Lactobacillus
bulgaricus) . & # 4% BR 7 (Sreptococcus  thermophilus)
(WS A, 2008) . 2k B W ML (Haemophilus
actinomycetemcomitans) ( F A 5155, 2010) A1 8 £
GRS, 2016)35 135 B £

BRI (ATP) 2 BT A A= A 16 30 19 AE o 4
(Velten et al, 2007), 1G4 H ATP & i S 4E e — &
JEHE, HHTRAET G ATP 23 7F kA (] Pk 240 i PN g Pt
/1 f# (Holm-Hansen et al, 1966), B4 77 ATP & & Rl a]
[ 2 S BTG AN KO . ATP AW % 6 (Miller et al,
1992; Selan et al, 1992; Nyrén, 1994; McElroy et al,
1949) 2R e Mg™ 5 F LB R 5 ATP 2
NIE AN ZE-AMP IE &Y, 5 O, 45 &R A, &
TR S ATP Wk B S Ze M OC &R , DUINTAS I 3% o 1) 4 dat
(Moyer et al, 1983; Gronroos et al, 1983), ATP =¥ %
HEARAERIE, meth AR R R, SE5% TR
AL, ALBEIX 34 B B FEG , 1 B BeAS I H AN
n] 15 # B4R ¥ (Hammes et al, 2010),

fEYE SR E £ PCR A4 3 M4 s, F e
YIZEALLF PCR ¥4 A48 04 K il 26 (Brewster, 2003),
T A K, RS SR MPN 1E5E
A, SR AR 2 o A A T8 B AR Tk BE A I [R) AT TS
TR, FERMALAR R S R AR L, B 2T
17, LAy a9 7 SO TR P 0 A A R A 52 B W

KBRS E R PCR ABREAEN: 55 AL M a4 7
A RTINSO . 7 IR ET, AU
MTT Hefayk . ATP AW Ak ik Al e il A K il 2 ik
AT T He# .

1 MRERF=E
1.1 4HH

Sy FH RIS 1l 3K (Mibrio parahaemolyticus) () 4
5o 20130629002S01(LA T faifxk 2S01), Ht A H K
PR BRI Y BE 8V K 7 W5 T SR A AR W e A L
A3 FIR BRI 5T % (£ 4%, 2016; Dong et al, 2017).
FEURAERY 2S01 PERETE BRAR 11 VR K G B AR B 95 54 (TSA)
T bRk, 28°CREFR 12 h, PRECAAS VRS R T
ARG R H R FRIE(TSB)H, T 28°C LA 110 r/min
HRIE S RS, 3000 r/min B0 10 min, T H#ER 22
R (PBS)TEVEUTIE . HA, % H ODgoom=0.5,
ZS B RO TR YR BE 294 1.12x10° CFU/ml,
HU 2 ml $%FF 200 ml TSB 5373, 16 28°C LU
110 r/min [EIEZE % K5 5% 4~6 h, FR407# Mk 2468 50k
K, P E.OHL 4 CE O 3 WK, J1H PBS AT
THYEUINE . BEE, W ODgonn=0.5, #H-

1.2 MTT Lt &%

1.2.1  #%mlg ke 100 wl HEFWMA 96
FLAN L5 FE M (Corning, 3EE), RIEEFLIMA 20 w
5 mg/ml 1Y) MTT %A T PBS W4 0.22 um

JEE 38 38 BR TR )(Solarbio) , TR IR G UE ST, A
37°CHEERFFMF T 2 h, BUHJE T 4000 r/min &0

10 min, W _E 3, BFLAIA 150 ul DMSO (Solarbio,
PE), JE%IRA) 10 min, &% Varioskan Flash 4%
K 4 =X 2 ) 68 32 04 (Thermo, 3 [ ) I K 7
400~700 nm i FB N HFEITE K S, B DMSO £

ZEXT IR, B 3 AT

1.2.2 MTT Kkt R #H & FEAH [F] 1 1 T D

AN AL HE M 0.05,0.10, 0.15,0.20, 0.25, 0.30.,

0.35. 0.40. 0.45. 0.50 mg/ml i MTT %W, FE50 %

RGBS L, 3 LW, B 3 DT, % MTT i

AR 454 OD fH.

123 FTHY RO Hh LI DMSO A%, UL PBS
PRVROR 121°C K 20 min (IFET- B AR MEES I MTT
i, 3 AT

1.2.4 MTTE &S B & R BB ) 3K MTT 3

By 37 CIERE R4 0.5, 1.0, 1.5, 2.0, 2.5, 3.0. 3.5,

40hJ5, BOFEHER, KRN, 43 FT,
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AR AR T K AR SR 1 3 g i 3 B TR R 1 L A 135

iz Ry i 45 4H OD fA .

125 %0 B 5 4F kW & kR
1x10° CFU/ml A9 T 205 2 A7 B FE A U s
9.77%x10°~1x10° CFU/ml, %4 3 A~ F47, H MTT %
M 440 OD fi, H SigmaPlot 12.0 # k1745 dE 55
Br, F Polynomial #4750, 7 b RO B 5 0
[ 5 OD B R fE T2k

1.3 ATP &£ & 3¢&

1.3.1 XA & T Aem) FRIESE AL ATP A6 3R,
7l & (Beyotime) it Bl 5545 25 B8 AR & #2411 ATP
PRUE S AT IR S e, JRE T bR
1.3.2  %nliE B 5 AR & PR OD JERYH
WS BRI e B R 3x10%, 1x10%, 3x10%, 1x10°, 3x10°,
1x10° . 3x10°. 1x107 . 3x10". 1x10*. 3x10% .
1x10° CFU/ml {1 B , S8 J5 4 B 70 & 18 I - ol
F AR RO EMERLY), #4317, B ER
e 5 H R W JE RLU BYRHERT 2
14 BEE£KH%E
141 FEDRERARESIER#IT ODEANE W
# OD J5 B RR B 13107, 1x10°, 1x10*, 1x10°,
1x10%, 1x107, 1x10%, 1x10° CFU/ml Ky B
ABEREE 2 w1, H 8 HIARW AT BT INA 198 pl
TSB #5511 96 fLArh, BAWEE 3 AN ER, &KE
PBS =5 X, FHIRIER IR S), A 28 CHEIR
K46, 300 r/min PR . FEREFRN 0. 1. 2. 3.
4.5.6.7.8.9.10. 11 hill5E ODgyommo
1.4.2 #ZFAFAEHZE B 4N 15 55 B 18] A1 ODgoo nm
PR T2 501 B A B P 24 81 ) 155 55 JE L ) ODggo o TH., FH
SigmaPlot 12.0 #{F#A7EHE /317, % Sigmoid HhZk
R 3 PG, RIEUA TR, it
B A K2Rk 3] a/2 (H B9 TE] x0, HE 7 TH R Ik
JE 592 5 [R] (R AR 1 %
1.5 BEiFmilEE & NE

HC 10 0 A [m] e B iy il s i o o1 7, 49l
3 FHEOT S AR EOE TR L, 43T 3 R
T7 9 BT B0 S (C) 5 M50k 1 504 - (Co) 1)

LMXRZMERRZE(C. V).
C.V.=(C-Cp)/Cpx100%

2 SLIGHEER
2.1 MITT k&%

2.1.1 Ak ¥k MTT Z40EE =42 5 i o

55 I3 0 R TR A2 A T B R E (R 1), 4553
WoR, HEEAY R BRI IIEEFE 550~560 nm Z
] . DMSO FY I ' Xt S 56 2H WO BE S AR /N, HL%
AU, J& TSk, Wik, $ MTT %kik
K2 R 555 nm.,

0.5
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a
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400 450 500 550 600 650 700
K Wavelength/nm
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Fig.1 The scanning of photoabsorption detection
wavelength of formazan produced by MTT

2.1.2 MTTZER &5 F WEAE I MTT H
BTN, SR ER(E 2), MY RN MTT
WREN 0.2 mg/ml, FAERBIENERSE, HHW
We ot Ze B B UEAE , b, B MTT Z9KEE N
0.2 mg/ml, MTT #=i#Bid 0.2 mg/ml B, ;=4 5 FFH 8

20

ODSSS nm

0!
0.05 0.15 0.25 0.35 0.45
MTT¥#E Concentration of MTT/(mg-ml™)

P2 MTT ¥ B A6 I 45 R 1) 52 i
Fig.2 Effects of the MTT concentration on the
measuring results

2.1.3 FHhesHa Ll DMSO hZ 8, H PBS
B B AR RS AT MTT SONAGTN, Frfs fAs:
MHERMRGE 1), & %, 30 3 dEdE MR
T I 22 5 (P>0.05), [FUt, AT LLZ WX se 144 %t
YR ZE R R

2.1.4 BB B A 69 %vh YHTE 5 MTT 52  i[]
TE 0.5~2 h i}, JE R B BAE B #E £, 2 h 54 4F
TEAX R E 1B (B 3), BRI, B R B TR)SE A 2 ho
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&1 TEFHPLL DMSO K3t ERETH OD &
Tab.1 OD value of the different interfering substances compared with DMSO
TH ¥ Interfering substance DMSO PBS KIGH M Deactivated bacteria

OD 'fﬁ ODSSS nm 00393i00012

0.0423+0.0049 0.0502+0.0038

0.5 I 1;0 I ll.5 I 2I.0 I 2I.5 I 3I.0 I 3I.5 I 410
J% WA [E] Reaction time/h
B3 s i et i) e G 0 3% SR ) 3 i)

Fig.3 Effects of reaction time on the measuring results

2.1.5 #%liER W LR S, A
MTT JEAERALAR R AT R 1 5 ER7 ) s 3 8 3% PR T T
#(, H SigmaPlot ) Polynomial £&PE434T, 4R Mk
JE 4 7.81x10°~2.50x10° CFU/ml i}, FE 5 1 F) ODsss nm
H5 15 AU PE S R 0 3, YRS LN
2 MW E R RS, HXRA N LgC=(1.0439+
0.0200)LgODsss n+(8.0565+0.0125), R=0.9965 (/& 4).

9.0r
LgC = (1.043940.0200) LgODsss 1, +(8.0565+0.0125)
I R?=0.9965 T
85F -,I'..
8.0F 3
g e
._1
75F .
70F
=
6'5 1 1 1 1 1 1 L L 1 J
-1.2 -0.8 -0.4 0 04 0.8
LgODsss om

Bl 4 BN LgC 5 OD {HXT 4L
LgOD555 nm E"J*fﬁ?ﬁﬂﬂé}é
Fig.4 Standard curve between the logarithmic
concentration of bacteria (LgC) and
logarithmic ODsss o, value (LgODsss ym)

2.2 ATP &% 3%

2.2.1 ATP Ar/fEER AR & AR A ATP
K5 &5 ATP ARAEVEHGHATAEIN , ATP bR
W BEAE 1.0%107'~1.0%10* nmol/L B}, ATP ¥k EE 1%}
B(LgATP)5 & 5% B X 5 (LgRLU) A 2 14 ¢ R i

F, HX AKX K LgATP=1.0509LgRLU-4.3223 ,
R=0.9974(/& 5), 2RIHiZ 100 GAE 1230 B N I o 25
AT

N

| LgATP = 1.0509LgRLU — 4.3223 .
| R2=0.9974

LgRLU

K15 ATP ¥ BEXTEU(LgATP) 5 A% & OG5 B (RLU)
XHE(LgRLU) A 1 1 22
Fig.5 Standard curve between the logarithmic concentration
of ATP (LgATP) and logarithmic relative intensity of
luminescence(LgRLU)

222 WK EITH LgC LAaxt & k& E AT
LgRLU #9472k ISR ATP X577 &% & 40
W B 1 RIS i I A S EA TR, A SigmaPlot (1)
Polynomial Z&¥E4r#T, MBI BEAE 1.0x10%~3.0x
10 CFU/ml B, X R ) FH X 2% S i B2 X 5 (LgRLU)
GBI E(LeO Mt e 2 W, MiuEE
EL R 4.5 ADUNRRES RS, HXERAN LeC=
(0.95900.0065)LgRLU+(0.9949+0.0366) , R=0.9994
(" 6)
23 BEEL£KMZ&E

FEHEFE N 1.0x10°~1.0x 107 CFU/ml B &I il 9K i
TN W nAE B IR 2R, BRE 1 h, W
ODgoo nm 1H , FIBRAFEFP AN R FLIY ODgoo nm 5, 51
A5 WAV FE 0 A B RO B BT AR R AR K AR, T B
XA KA E S S T (Sigmoid) £ 20 A , A ] vk
(1S il 27 5 a5 Ak i A K BB BE AR R, 4 SigmaPlot
) Sigmoid MhZ 2 3 ZHALAPL G, 192KV 1Rk
FE ) 4 B AR i 26 (& 7). SigmaPlot ) Polynomial
RN HT, BUAS VR R il e 1 55 B TR S 50T
BTy A K 5 B R ALY 50% 19 A A s i), 32 1 ] 78 JF
I 10 00 ks 200 TR v B2 3 1B P 341 5 3 0 R U
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%3
9T LgC = (0.9590+0.0065) LgRLU +
(0.9949+0.0366) o
81 R>=0.9994 .
."-.
7 e
% e
=6 =
.‘.‘..
S5F =
-‘..-.
4 R L
3 4 5 6 7 [3
LgRLU

Bl 6 DX AL LeC 5 AHXT & OG5
FHEr LgRLU AR M £
Fig.6 Standard curve between the logarithmic concentration
of bacteria (LgC) and logarithmic intensity of

luminescence(LgRLU)
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Fig.7 Growth curve of each initial concentration of bacteria
(LeO R AP R FWARMRR, RMERRBEELX 7 4
BEH, HX RN LgC= —(0.8727+0.0230)T+
(9.0128+0.1572), R=0.9924(¥] 8),

Tr »..
6f e,
o ‘
P S ..
B L T
=3[ o
2 LgC=(-08727+0.0230)T,+  “wx.
| (9.0128+0.1572) .
[ R2=0.9924 e
0 1 s L T
2 4 6 8 10

1 s At E] Spinodal time (7,)/h

K8 Bk LgC HAEK LM
Py s ] (T BB A i 2
Fig.8 Standard curve between the concentration of bacteria
(LgC) and the spinodal time (T;) of growth curves

2.4 B)iA I 3N E B A

SR MTT He(aik: . ATP &Gk A
KA ZREE X 10 0y A [E) e B A w37 1 5K Bl v VR R A 7 4G

W, IF 5 PRI ECE AT A (] 9)0 25 R WR, MTT
AT 9 ARG MEE [ AR ST BB A X 8K
(LgCurr) 5 M it 50k 45 S 1% (L g Cp) Z ] HAT 1
BN R (R=0.9620, P=3.42x107), H X R
J LgCurr/LgCr=1.0123(1F 9)., 9 NEEMAYAE 5 R KL
F(18.50+12.03)%, M RIS PENEFIR 1 FE Y
el 4.82x10° CFU/ml, HZE 7 ZH0H 36.61%. ATP
KGR 9 ANTE LRV FEl N AR it T (B A X
B(LgCare) 5T AR 5005 9 45 5 (9 X B (L Cp) 22 1] HL
il e E AP R (R=0.9981, P=1.72x107""), H%&
Z A LgCarp/LgCp=0.9981(1& 9), 9 LM AYE 7 £
N (8.5945.90)%, AT ZR M TE FIAY 1 ANFE S
WPl 6.43x10° CFU/ml, HAFSF Z2H0N 23.65%. =
AR KR RO 9 AN TEZR TS BN B RE S
BAE 1 X H(LgCo) 5 M T 5501k 45 5 1 X 40 (LgCo)
Z 6] B W 3 0 2R M 26 & (R=0.9985, P=3.89x
107", HEZRK N LgCo/LgCr=0.9985(14 9)., 9 Mk
A7 S RN (9.78+7.46) %, B LR IETE I 1 4
FES B E N 77.00 CFU/ml, HAF ST 2500 68.43%.

sl LgCurr = 1.0123LgCy
I R?=0.962
d LgCare = 1.0036LgCy sz”
i R2=0.9981 o7
6 P
s| LgCs=09996LgCy /,J/
QL R=09985 o
= 4t a
[ ...o-""
3r 4 MTT method
I o 0 ATP bioluminate method
2 . o Growth curve method
1 L 1 1 1 1 1 L 1 1 1 1 1 L 1
1 2 3 4 5 6 7 8

LgCs

K9 3 Al il i T s R0 5RO 45 R T
Fig.9 Comparison of logarithmic counting value three high
throughput counting methods for living bacteria(LgC) and
logarithmic value of plate counting (LgCp)

B3 3 A S AR B L R, ATP &
S S 3 R A K A R Y P R RAR R 1, DL
B2 BN ARG RO 2 B S, T
MTT BMAR S 1 IR ES, 1 EL7E R % 550 = v
B A B R GRS, B — i A A R A —
/—\HE-I/%% o
3 itig

AR ROV SR T R B R A 7 vk, S e

T RE LTI RS G BAE— L8R5
AFEEFRAA, BRI R e (R 358, 2017)E & {4
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KEE(INEAE, 2017)%; BRALIRZE, B0l & e
HMREF LI 29I, a0 v B 2 s TR AR 5 G
P o 0 0 TR A K BRI R R B, T BRI
TERTHECTAE, MPPAGH RO il T TAER R, Aok
THFER, 76 X se KR I R RCRARIK, HAS
BE R m (R =5, 2010), L, & Z R0 5ERE
BT 1 o TAERCR A i 1 A0 B 880k T R I A
i (1) 8 i OD fEINE , (R 7 I AN e X A HEA
{14305 TR AN FE B, T EL A SRR AR v A7 78 R B (0 1
IR Y AE T YOCMOB R Y B (NERAE, 2017), SEME
DIFEAT 40 OD HIE . ik, FZH AL G
O 2 LARAME R E R AN 2 .

MTT [ ETEEREARXT 5, BT L ol A
PR 2R, 38 FH 8 v AR R T 0% TR A, A )
R BAT 2 DN ECR B B . 0 TR BRI
MTT I B = B3 A%, T ZE ODsss o {E AR 1T
ARG (14 2 1 0 BT, AN 3 T A e R AT kA 3 f 4
B, Tl TSI B AR S AR AR R
KA MTT A S 15 B & A, SRR 5 i 92 br
T fe 38 B ORI N A2 8] TERRIBR 5 22
HRIE W MTT Fb (a2 76 KA AT B8 T BT EOF 9 1 2516
R (FE S 2011), XF 7.8x10°~2.5%x10% CFU/ml
LRI L P ) SRR AR S EA T ARSI B, T AR 25 S 5 AR
T R —E MBS, 5x10° CFU/mI LR fAG I 2%
FIRESA W BAR2E . LAk, AFEFPEFRE AR HRR A
{14 200 TR B BRI S B i T REAS ], X 2R Al TR
A K A3 P TT BB A2 5 o

ATP AW ROCHEARAVE T I E | 2 3 Py ik b
N 88 e ey, VR FE MTT By, SO ok B i,
FIE XA it A 7 S B A RSN B2 %, SRk L g s 1 4 A
BORGHIEERE . X 1x10°~3x10° CFU/ml B5 i (£ 1
TUL 1B P 1 S PR it R A T A I BsF , I A543 5 P A4k
GEWRE WA, X 10* CFU/mI BLF ARG I 25 58 A 22
HH i 38 11 (Chen et al, 2006), 7 A6 42 1 e 5 4 905 B
B, B AR A I B (] A IS B 55 1 &, R R
B0 YT =B R il B LN 1105 o Rl PO =g 9 A1)
B IS ] 22 KK, ATP B 2 64 20 W 0 10T X A1
1 Y 2 52 (Selan et al, 1992), I, %7
AIE T RFEA R A el A, BUAh, AR S
HARIER) ATP T3, At o0 i e 1 7= A 1R
KIFZM

e i AR K T A E R PERR (IR T ATP ROk,
FEARWEFE ) F B ST, A A 3 il 7 A4
B R L b, R B SRR 5 s 1 T AR BE 2R A T

RO, XF 10°~107 CFU/ml 5 B it 28 M 3 Rl P 1) 52
Rt R A TR IR, T A5 45 SR 5 P A T s SR
4, 10° CFU/ml LA R B SEBRER St 4G 0] Ak A 152 22 48 K )
T HE, 5 Brewster(2003)[WF 545 RANST . mlE A
e 2Rk B VERE SRt o) 4 4, 17 HL 75 222 i X OD {H
PEAFISE , RS2 N T Fah#fE, XA SRk N
VT o R EANTE B B4R BAGR , AT AN 52450 de
Z R PREN A LA FH o ISR A sk Kb il @ X,
TR AE RN 20 A8, i ELRE R — A5 B4 L AG
R £ 3 BB ANt SR B v B

ZEA MR 3 FhEE T ATP AR RO S5
AR R A R R MERTE, MTT F 7k e
JERY2E 5 1 R A K R A R TS L,

HROE A e E

£ % X M
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Comparison of Three High-Throughput Viable Counting
Techniques for Aquatic Pathogenic Bacteria

ZOU Peizhuo'?, YANG Qian’, DONG Xuan®, XIE Guosi’, HUANG Jie'*"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Laboratory for Marine Fisheries
Science and Food Production Processes, Pilot National Laboratory for Marine Science and Technology (Qingdao); Key
Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs; Qingdao Key Laboratory of
Mariculture Epidemiology and Biosecurity; Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Qingdao 266071)

Abstract Three viable counting methods, including MTT assay, ATP bioluminescence assay, and
high-throughput growth curve assay, for live Vibrio parahaemolyticus were compared in a
high-throughput manner on a 96-well culture plate. The standard curves and linear ranges of these three
methods were determined. The results showed that the directly detected index of MTT assay is ODsss ym,
which is the absorption at 555 nm of DMSO-dissolved formazan produced from MTT. The liner standard
curve for viable V. parahaemolyticus between logarithmic viable counts (LgC) and the logarithmic ODsss
(LgODsss nm) was LgC=(1.0439+0.0200)LgODss5 1 +(8.0565+0.0125), with a correlation index R=
0.9965, and the linear detection range is 7.8x10°~2.5x10* CFU/ml. The directly detected index of ATP
bioluminescence assay is the relative luminescence unit (RLU), which is produced by ATP of viable cells.
The liner standard curve between LgC and LgRUL was LgC=(0.9590+0.0065)LgRLU+(0.9949+0.0366),
with a correlation index RP=0.9994, and the linear detection range is 1.0x10*~3.0x10° CFU/ml. The
directly detected index of the high-throughput growth curve method is the spinodal time (T), which is the
time reaching the reflection point on the growth curve. The liner standard curve between LgC and T, was
LgC=(0.8727+0.0230)T+(9.0128+0.1572), with a correlation index RP=0.9924, and a linear detection range
of 1.0x10°~1.0x10” CFU/ml. These three methods were used to measure 10 broths of V. parahaemolyticus
and comparison with the plate counting method, respectively. The results showed both the ATP
bioluminescence assay and the high-throughput growth curve method had satisfying accuracy, but the
MTT assay had lower accuracy. The high-throughput growth curve has the widest linear range and is the
most suitable for high throughput measurement.

Key words Viable counting; MTT assay; ATP bioluminescence assay; High-throughput growth curve
method
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