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Abstract; In order to establish a rapid method for determining the concentration of Avibacterium paragallinarum in
liquid form, representative strains of Avibacterium paragallinarum serotypes A, B and C were selected in this
study ( strains CVCC254, CVCC257 and CVCC256) , The viable bacterial count value was determined at the same
time. Regression analysis of the two sets of data, obtain the regression equation and the standard curve, analyse
the coefficient of determination (R*) of the regression equation and the dispersion of the point line of the standard
curve, and determine the optimal measurement wavelength. Then the bacterial solutions at different incubation
time points (10 h, 12 h, 14 h, 16 h, 18 h, 20 h) were selected, and their OD values were measured at the
optimum wavelength and substituted into the regression equation to obtain the number of viable bacteria,the viable
bacteria counting method was also used to obtain the viable bacteria count values, and the two sets of data were
statistically analysed using SPSS 17. 0 software to further validate the correlation between the spectrophotometric
method and the viable bacteria counting method to determine the concentration of bacterial fluids. The results
showed that there was an optimal linear relationship between the OD values and the viable bacterial count values of
the three strains of bacterial fluids measured at 600 nm, and it was determined that the optimal wavelength for the
determination of their bacterial concentration was 600 nm for all of them. The regression equations were y =
14.302x —0. 1441 (R*=0.9962), y =14.464x —0.2746 (R* =0.995), and y = 14. 681x —0. 01326 (R’ =
0.9989) , respectively, with y as the viable bacteria count value ( x 108 CFU/mL) and x is the OD,, value. The
values of viable bacteria obtained by substituting the OD values of the three strains cultured to the pre — decline
stage measured at 600 nm into the regression equation were not significantly different from their viable count values
(P >0.05). The results of the study showed that the spectrophotometric method of pre — decline Avibacterium
paragallinarum bacterial fluids correlated well with the viable count method. Therefore, the spectrophotometric
method can be used for the rapid determination of the concentration of Avibacterium paragallinarum bacterial fluids
before the decline period.
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®1 CVCC254 FEmEMEE KR OD EMEEITHE
Tab 1 OD values and viable counts for different dilution gradient bacterial solution of CVCC254

e FERRBIE /% AP P 0D f TR
o values at different wavelengths "
L OD val diffe lengths ( x10%CFU/mL)
Test tube number Dilution gradient .
450 nm 540 nm 600 nm 650 nm viable count values

1 100% 0.672 0.441 0.377 0.327 5.27

2 80% 0.585 0.383 0.301 0.286 4.01

3 40% 0.303 0.178 0.169 0.135 2.15

4 20% 0.133 0. 101 0.094 0.072 1.02

5 10% 0.063 0.045 0.045 0.035 0.52

6 5% 0.034 0.018 0.022 0.019 0.32

R2 CVCC257 ARHREMEEEKA OD EFEEITHE
Tab 2 OD values and viable count results for different dilution gradient bacterial solution of CVCC257

g BB E/ %

AP TH oD E

OD values at different wavelengths

T THEUE
( x10%CFU/mL)

Test tube number Dilution gradient

450 nm 540 nm 600 nm 650 nm viable count values
1 100% 0.480 0.432 0.391 0.354 5.37
2 80% 0.465 0.371 0.301 0.253 4.04
3 40% 0.264 0.201 0.169 0.163 2.15
4 20% 0. 146 0.113 0.099 0.090 0.90
5 10% 0.065 0.060 0.051 0.044 0.53
6 5% 0.038 0.031 0.028 0.023 0.30

&3 CVCC256 MREImREMEERE KR OD EMEEITHE
Tab 3 OD values and viable count results for different dilution gradient bacterial solution of CVCC256

N o AT oD fE S
HES Tk BRI % OD values at different wavelengths 8
Test tube number Dilution gradient ( x10°CFU/mL.)
&l 450 nm 540 nm 600 nm 650 nm viable count values
1 100% 0.778 0.588 0.521 0.437 7.60
2 80% 0.689 0.519 0.410 0.376 5.87
3 40% 0.391 0.267 0.225 0.194 3.00
4 20% 0.177 0.139 0.119 0.103 1.58
5 10% 0.089 0.061 0.057 0.037 0.76
6 5% 0.047 0.031 0.028 0.018 0.36
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2.2 EApMEREGRES L NE ST HANGE IEETHEE( x10°CFU/mL) ,x i OD {H) K& H
1,322 fiZ 3 drj K 450 540 600 650 nm [ OD  EZRE R*(F 4) e rbrdEmh< (& 1.8 2
HSER T EE ST BIE b, SRR E TRy E3),

F4 FRFEKME CVCC254,CVCC257,CVCC256 H A E AT E
Tab 4 Regression equation for bacterial solutions of CVCC254 ,CVCC257 and CVCC256 at different wavelengths

Bk (M) Pk w75 7 ME ZE(R)
Strain number ( serotype) Wavelength Regression Equation Determined coefficient
450 nm y =7.3456x +0.0219 " 0.9896
540 nm y=11.273x +0.0227 0.9885
CVCC254 (A 1Y)
600 nm y=14.032x - 0. 1441 0.9962
650 nm y=15.286x -0.0133 0.9889
450 nm ¥=10.384x-0.315 0.9533
540 nm y=12.3483x -0.2612 0.9869
CVCC257(B %)
600 nm y=14.295x - 0.2695 0.9954
650 nm y=15.99x -0.2168 0.9888
450 nm y = 9.3243x - 0.1787 0.9845
540 nm y = 12.335x - 0.1071 0.9898
CVCC256(C %)
600 nm y = 14.681x - 0.1326 0.9989
650 nm y = 16.562x - 0.0225 0.9919

A B
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Fig 1 Standard curve for measuring bacterial solutions of CVCC254 at different wavelengths
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Fig 2 Standard curve for measuring bacterial solutions of CVCC257 at different wavelengths
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Fig 3 Standard curve for measuring bacterial solutions of CVCC256 at different wavelengths
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0. 1326 H i F 0B W H B4 13 TRTERC, () AR I B T4
DLHEAT I ER, A ] 35 55 0 1) A 1 79 26 54 o
SPSS 17. 0 37 G150 #r M REE R IL T % 5,
FoMET, NEKSFH,CVCC254 (IMLHE A ) 37
10 ~ 16 h N4 60 2 5 T TR T H B0 U 2 100 71 TR
WELRSABE(P>0.05); N 6 FH, CVCC257
(I3 B &) K592 10 ~ 14 h AL ST T
B E RO E 2 R AR E (P >0.05) ; 3R
7 % ,CVCC256 (I C B B53% 10 h ~ 14 h N6
TR 5T B ORI Y PR 2 AN
(P>0.05),

K5 HRFIEZENE CVCC254 Bk EIIFLER

Tab 5 Verification results of determining the concentration of CVCC254 bacterial solution by spectrophotometry

BBt /h ODgy fH TR ( x 108 CFU/mL) TEEHEUE ( x 108 CFU/mL)
Culture time 0Dy value Curve count result viable count values

10 0.332 4,51 4.60*

12 0.411 5.77" 5.83"

14 0.478 6.56° 6.60°

16 0.521 7.17¢ 7.10¢

18 0.596 8.22° 6.40"

20 0.634 8.75! 5.63"

“ou 7 AT RO R AR TR AR R — R RS NG R 2 5 B (P <0.05)  JB bn B A 9 [ — 7R /NG Rm 25 AN 3 (P >

0.05), Fl,

K6 DRI EZENE CVCC257 Bk EIIFLER

Tab 6 Verification results of determining the concentration of CVCC257 bacterial solution by spectrophotometry

BT /h ODgy fH TSR ( x 108 CFU/mL) TEEHEUE ( x 108 CFU/mL)
Culture time 0Dy value Curve count result viable count values

10 0.341 4.60%" 4.63%

12 0.432 5.91° 5.90"

14 0.492 6.76° 6.80°¢

16 0.546 7.549 6.03"

18 0.611 8.46° 5.33F

RT PRIEZENE CVCC256 Bk EIIFLER

Tab 7 Verification results of determining the concentration of CVCC254 bacterial solution by spectrophotometry

3R] /h ODgy T TS5 ( x 108CFU/mL) T B ( x 108CFU/mL)
Culture time 0Dy value Curve count result viable count values

10 0.491 7.08"* 6.97"

12 0.604 8.73" 8.55"

14 0.691 10.01¢ 9.70¢

16 0.741 10.75¢ 6.83"

18 0.778 11.44° 4.13"
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