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[ABSTRACT] OBJECTIVE: Relationships between bacterial concentrations and optical density [D(\), X\ is
the wavelength value| in the Salmonella typhimurium reverse mutation assay (Ames test) was investicated and a
method for the determination of bacterial concentrations using optical density was developed. METHODS:
TA102, a frequently—used auxotrophic Salmonella typhimurium in the Ames test, was selected as the test
strain. The amplification conditions of the bacterial solution were strictly controlled. The wavelength of 540 and
600 nm were compared to choose the optimal wavelength for the determination of optical density, and the time
of 0, 2, 4, 6, 8, 10, 12 and 14 hours were compared to choose the optimal times for amplification. Under
the optimal wavelength and amplification time, the optical density of the bacterial solution was measured, and
the bacterial concentration was obtained by plate colony—counting method. Then the regression equation between
the bacterial concentration and the optical density was obtained. RESULTS: The optimal wavelength of strain
TA102 was 540 nm, and the optimal culture condition was 100 r/min at 37 °C for 10 hours. The linear
regression equation between the bacterial concentration and D(540) value was y=4x10°x (in the equation, x was
D(540) value; y was bacterial concentration with the wunit of /ml). CONCLUSION: Through the linear
regression equation between the bacterial concentration and D(540) value, real-time control of the bacterial
solution to reach the required concentration was achieved by measuring D(540) value, so as to ensure the
quality of bacterial solution.
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(Salmonella typhimurium). T 0] LK 90% )1k 2420
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HEL(1~2)} 1074l BSRIEH T30, R
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37 C. 100 r/min¥55% 10 h# 37 CHr'E 16 h Binlik
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1.1 8
1.1.1 B EFEEFE A R FEVD ) G TA102 T
22 [E Moltox 2> 7 o

1.1.2 KF 25 EFRRGHIEFREW T IEE Oxoid 22
A, IR T 3L E BD A F], 0.9%4: #E K Ig T4
HOCE)TIZEA RA T, LR DAY XT3
[l Sigma 2\ F]
1.1.3 U8 LA2-6AXAEWZ 24610 T8 Nk ESCO
7y F), BD240 1H i 55 5% A 18 T 72 [ Binder 24 H ,
Vortex—Genie2 JiEiR IR #5104 T35 [H Scientific Industries
/5Hl, INNOVA 40R fH IR KT 3748 RIE T78 [ Eppendorf
oA, BCRE R 4 8 W T 3E [E Boekel 23 A
CKX41SF 8] ¥ W 1 5% 14 T 1% 5] Leica 2~ H] , Spectra
Max Plus384 fiti 5 53 Hr A W T 35 [E] Molecular Devices
NFL
1.2 FHik
121 MEEKMBE BUSFRERNE RN G AR
W, FAEFL 100 wLnA 96 FLM, EREAN 8 &
FL, FIBEARGIE 540 #1600 nm P T IR WO
B, BEHUOERE (AR EE
122 FERYEEE  HETUZHAES500 mL, fI#aE
fRJE, IMAS0 mLAlEmR-EWE, RY, HEE?2
mL 3%, FAMEIIA 0.5 mL PBS, M.

M—80 CUKAH TP HUHARAEM R, 37 CRlfb)S
PR 25 pLEWINA S mL & 35 R 3R 3 0 He i 4
H, ANTERERESRAE, T37 €. 100 v/min 554 R

So
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F%, BEUEFISO0, 2. 4, 6, 8, 10, 12, 14 hits
AL, B B, He AL 100 LA 96 FLAR
FEANIH ]I 8 AN AL, [RIEhKe 1 5 4 [ sk ] £ 755 57
WA R FR A AR IR, BT 540 nm K
T E D(540)(H..

] B 3 8 AR [ A BT, HHEA T AR RV T T

B, BRSBTS A ER L mL, A9 mLAEHEER
K, IR, WRBAEECN 110145 FEM LA B4k
FIREE R 1 mL, IIA9 mLAFINK, 1BRE), W
BB X 102455 5 F52 1 10 455 B 04 05 125328 A6 F B il
IX10'~1x 105 3 10 i BEAE . B H B A B0
0.1 mLINACHERIFMTUZINE, FERG LIRS,
GENEFRWIHTA, 5. B B ECE S HIfE 3
ML, FRBEs, BIEMARTRAE, 24 hJFER1x10'~
1x10" 2 104~ B4 AR 1 LB TR V& AU E 30~300 712
FEL PN P LA T 3185, 7 H03 3 L VA B4 e, 4 E TR
B HE T IR BT, 52045 ]S A BRI . T
WA FE AR BRI BE (N /mL) = 75 B4 (X
PEAT R VBB A Rx 10, LTR384 Ik ) Ay e
ABFR, B TROHR B R D(SA0)E AL bR, il B Rk AR K
Mgk, o R B fa]
1.2.3 B ik D(540) & 0 F i B 7% it BUE W E | %R
B BRIZBE 500 mL, M#AELESS, A S0 mL
HEAR-EYER, RS, WEE2 mLr%e, HEEN
A0.5 mL PBS, %M.

HRAE 1.2.2 FHBf 2 9 fe A9 BE R (R 3 v, ™
BUFIITEW S mL, MAS mLEFRRZ, 1R, WM
BEATECH 12455 BN ICAR BAEEO T A S mL,
JMAS mLEFRRG, R, WHBATECN 1x2° 4%
i e 2 A8 R 1) 5 1328 A0 B A 1% 2~ I X205 3 9 N H
BEAEE; R TRR B B RC N 120 A5 (LR 1),

F1 ET& D(540)E M EF0 TR EE T H A R RS
R

S
D(S40){ERM A& SRR E AL
1 1x2° 1x10'~1x10"
2 1x2! 1x10'~1x10"
3 1x2* 1x10'~1x10"
4 1x2° 1x10'~1x10"
5 1x2* 1x10'~1x10"
6 1x2° 1x10'~1x10"
7 1x2° 1x10'~1x10"
8 1x27 1X10'~1x10"
9 1x2° 1x10'~1x10"
10 1x2° 1x10'~1x10"
e ‘
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BOIx20~1x2° 3L 10 BEAF RO R, 424541 100 L
A 96 fLBL, ERREATEON 8 AL, [FIIPRE R IR
A TR A5 ) B8 35 37 PR i 35 SR B DR AS IR IR, e
D(540){H

P2~ 1x27 3 10 BEAR RO T ¥, 45 1.2.2 7
W7 AT AR VR TR (AR 1) DA R R 50
D(S40)fEL B A b, IR JEE M AR A, AR RO,
KI5

2 & R
21 WXEENERK

LSRR 0B SR R AN WRTE 96 FLAR Hh 43 i 2
T D(540)fE F11 D(600) [, M7 8 4~ 5 FL 114 I ' J3E A L
2. 1E 540 nm N BB WO B E B E & T 600
nm, KHGERROEREER RN 540 nm ST .

®2 EFNHMERERRBNERK THRLEE

21 ERRY ki
D(540)ft D(600)fE* D(540)fH D(600)E*
1 0.073 0.054 0.227 0.199
2 0.074 0.056 0.249 0.212
3 0.074 0.057 0.244 0.204
4 0.073 0.056 0.255 0.213
5 0.074 0.056 0.251 0.215
6 0.074 0.056 0.248 0.215
7 0.071 0.054 0.237 0.198
8 0.066 0.049 0.239 0.191

5 D(40)H A, #P<0.01.

2.2 HiGy HEatE

HRYEARIY BB E] R 14 D(S40) 1 — A TR e 15 22 il il
LRI 1o TRV R BE (R A R B T g T
A, MEWRH R 2 e s T e, 24010 hik
Pl (e, MG 8 TR, R S 8] Ry
710 h,

D(540)fi — [ S

0.350 F1.20x 10°
0.300 | s
o [1:00x10
0.250 )
r8.00x 10° &
g& 0.200 <
L 8
3 6.00 x 10°
= 0.150 &
S L400x 100 =
0.100 : "
0.050 / r2.00 x 10°
0.000 0.00 x 10°

0 2 4 6 8 10 12 14
t/h

B 1 AEEEE T D(540)EFE &R E
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2.3 Eik D(540)EFNE &R ENE

PRTRAE 120~ 1x2° 55 10 /i BEAS B0 72 T W6
B, 84 FLIY D(540)E FNBRE 77 R 7 A R AE) 45
J[—LIJ?% 30

*3 B DGA0)VEMAE

i D(540)fF.

54 1 2 3 4 5 6 7 8
1x2°  0.191 0.191 0.198 0.195 0.188 0.201 0.196 0.193
1x2' 0109 0.110 0.108 0.103 0.111 0.108 0.114 0.102
1x2>  0.059 0.051 0.057 0.057 0.055 0.059 0.060 0.055
1x2*  0.029 0.030 0.028 0.030 0.030 0.027 0.027 0.024
1x2'  0.016 0016 0.018 0016 0.016 0.016 0.017 0.013
1x2°  0.008 0.008 0.009 0.008 0.008 0.009 0.009 0.006
1x2°  0.007 0.007 0.006 0.005 0.006 0.006 0.006 0.002
1x27  0.005 0.005 0.004 0.004 0.004 0.004 0.003 -0.002
1x2*  0.002 0.005 0.004 0.004 0.001 0.002 0.002 -0.003
1x2° 0.0l 0.003 0002 0.002 0.001 0.03 0.001 -0.005

HRAE 2 3 4% &2 FL 1Y D(540) {737 158 1x2°~ 1x2° 4k
10 R BEAF B D(S40)YIME, R 1x10'~1x10° 3L 10
AN BT 0P B BR T BUTE 30~300 3 BBl N B R A5 4
TR R, 45k 4.

R4 BERRENITEIEE

g5 DIEDGA0VE  D(540) HATHEIIEL HYE RYEE R/
4 ERAEE M MRRAREL A BE (P/ml)

1 1x2° 0.194 1x10° 77 750 7.50x10°
82
66

2 1x2! 0.108 1x10° 39 430 4.30x10°
40
50

3 1x2? 0.056 1x10° 238 2253  2.25x10°
219
219

4 1x2° 0.028 1X10° 104 1100  1.10x10°
113
113

5 1x2' 0.016 1x10° 65 620 620x10’
57
64

6 1x2° 0.008 1x10* 256 2617  2.62x10°
240
289

7 1x2° 0.005 1x10° 157 1557  1.56x107
162
148

8 1x27 0.003 1x10° 91 860 8.60x10°
85
82

9 1x2! 0.002 1x10* 43 443 4.43x10°
41
49

10 1x2° 0.001 1x10° 178 1927 1.93x10°
203
197

TRHRCHR B2 /(> Im L) =T B BU < AT TR R R e < 10,
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DL 1x2°~1x2° 1 10 M H BEAS £ Y D(540) ¥ (E A 14
AR, RO AR, VERCEI(LIE 2), RE#
MO JG, WAL, nIf B R R y=4x10%
(R*=0.999 6, J5H&rhxy D(SA0)HE, y NEHE, 2
{2 AA~/mL)

8.00 |-

y=4x10’x

7.00 R'=0.999 6

6.00
5.00
4.00

TR /(% 10*1~/mL)
W
(=3
S

0.000 0.050 0.100 0.150 0200 0.250
D(540)(t
B2 DG40)E-ERKEE(E1R)

RS, 4% BEAR TR D7 s BT 55— R AE I B R
TA102 PEAT 7 8 A MR, AR IA 4 100 091 5 2 0 v ff
PR BEHCIx2°~1x2°FL 10 R RS £, INA5 19 D(540)
(BN TR RO B 25 S L ZE 5, 22 A D(S40)(E — B IR vk
UL 3,

£5 F2RWNER DGA0)EFERIKE
S WE DGAOVEMFRRAEEL  DG40ME  FIRIREE/(1>/mL)

1 1x2° 0.165 7.47x10°
2 1x2! 0.079 3.63x10°
3 1x2? 0.052 2.10x10°
4 1x2° 0.031 1.22x10°
5 1x2' 0.018 5.73x107
6 1x2° 0.011 2.60x107
7 1x2° -0.004 1.32x107
8 1x2’ 0.005 7.20x10°
9 1x2* 0.003 3.40%107
10 1x2° 0.000 2.10x10°
8.00
7.00
g 6.00
£ 500
% 4.00
= 3.00
&2 200
i% 1.00
0.00 L
1 o¢oo 0.100 0.200
D(540)fii
B3 D(540){E-HEkikEE (¥ 2.%)
QQNS.C%
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AR AR 7 i, v A% ELZR 1A 7 # y=4x10%
(R*=0.992 8, JHEx }y DAV, vy WHWHKE,
£37 4~ /mL)

3 it i

T3 % O R rh T RO B R — S B AR AR i
B, DR Anar oA A5 S T S R R VR — R
RN Y NS S L 3L Ly e S R e LIS IR
MAHEGE, R EAE LR R IR &, TR
RITETTBOL TR 245 24 WG EVE R A, A—E
(AR TRIRE SR, AN 5 R Y H T DR
FCEEAE 2 RIAFPE LR MG R, OnT DASE o W ' B L Ay )
FE AR FNWT R R B . MR ST HRIE T AE 600 nm il E 5
Flvis WECR B WO RS, B A AEY & M550 nm Lk
600 nm BT H H RO CEAENE, 11H55F
SV T AR, A [ AR P A R —
600 nmo XFF Ames 355 H T H 2 148 37 Gl Pk
RAOGFEVSITIRE, A IS A BIFE 540 nm R I
FCREE(E, A K D(S40){EAE 0.1~0.2 AT Rl AT i 2 156
FORE A IBFFE A BUE 600 nm I WG E (R,
PR AR AR 0 R BB R AN K AT TAISY, 45
R PAE 540 nm B TR R A0 W8 BEE B 3 S T 600
nm, KIHERE 540 nmIE .

Ames IREH, PR AT XK R, W
TR B RAG T2 B AT 3 P Bt R G AR
FER R, WIZHTE I 123 N0 XA L6 % URAE 1Y
FFR AR A ZEVD TG, S A 5 20 e L
O~14 h [ BRI BE AN D(S40)E, & BBk i A8 1k
AR —4 “SIE” Mgk, KAFERFE0 hjFikE)
TR R, BRSO BT, A
SN RECIAE TR, ORI TR ARt A —E
WO EEAE T B, AR S, R R ik T
BEE B 4 T 37 °C. 100 o/min 553510 h, BIA[3E
FRXTEAE R AR A TR

A I N SCHR A SR BB B RIS R E D
CFU(Colony—Forming Units)/mL, 115~ H g 7% 1 1502
P A T e B St & CFU/mL, ANk Py sk — 3,
B e, ASHIF 38 o W B ) S R B 9 Rk
HEST T PR RE TA 102 B R B AN (B B4k R0y
&, PR Y 235 R 38 6 W VROV B2 1 D(540) (B2 []
AR RIFRIZRYER R, @ HZR I 7 2 y=4%10°%
i D(540)fH 1355 RO B2 o TN B Y D(S40)(E (11
B 7 A O AR RS ) 7E 0.25~0.50 22 [] B o] {31 A5
R A BEAE(1~2)X10° N/ mL, 2GR 55 10 h) 3k
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5 B B VAR BE 43 93 A 7.50% 10° AN/mL Al 7.47 % 10° 4N/
mL, ARIKF]10°/mL, [HIEZ 2 B AR 2
ARG AR R &K 1A CFU, R M i B i
P& RAE AR . PR, A9 3 4544 58 4] LA 2
(1~2)x10°4~/mL XML .

TER AR R (R — MR R TR, AH R 42 A
F, FAFIAALER )T, BRI 1S ok A TR R 1 A
I, B DS40)EAR I, AR AR I E R Y D(540)(E
(FOBRE R R AR AR 2 75 4E 0.25~0.50 2Z [B] B ] %0
T IR 4 0 TR VR B R S TE (1~2) % 10° 4N/ mL {5 [
Wo W DGSA0VEARAL, MR ERAREARGE, FRHk
JEARR, TCEHATIRE; 0 D40V E R, WAl
Rer=ETg gy, WG T, T TA102 B R Y 1
A B RN A, IE B 3 A R T O B A T X
RV MR B2 R AT T RN o e A, R R L AR
P
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