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Correlation between optical density and colony forming units of Mycobac-

terium tuberculosis suspension

QIN Yun-he, WANG Yi-hong , GUO Qing-long » WANG Hong-hai , ZHANG Xue-lian (School
of Life Science, Fudan University, Shanghai 200438 ,China)

[Abstract] Objective To establish a reliable approach for quantification of colony forming unit(CFU) of Mycobac-
terium tuberculosis (M. th) by measuring optical density(OD). Methods M. 7b suspension H37Ra was prepared using
low-power ultrasonic or glass bead beating methods, and was two-fold serially diluted, OD at 600nm (OD600) of
each dilution ratio was measured respectively, OD600 and dilution curve were analyzed to determine the optimum
approach for preparing bacterial suspension, linear range of OD600, as well as linear relationship between OD600
and CFU. Results OD600 was 0.1 —0. 6, linear regression analysis of OD600 and dilution ratio within linear range
revealed that correlation coefficient (R?) of glass bead beating and low-power ultrasonic methods were 0. 98 and
1. 00 respectively, both presented a good correlation, low-power ultrasonic method was better than glass bead beat-
ing method, bacterial suspension dispersed more evenly. Linear regression analysis results of OD600 and CFU val-
ues showed that the regression equation of glass bead beating method and low-power ultrasonic method were CFU =
2.35X 107 X OD600 + 4. 42X 10° and CFU = 3. 26 X 107 X OD600 + 6. 89 X 10° respectively. Conclusion Low-power
ultrasonic method is a good method for preparation of M. th suspension,combined the measurement of OD600 value,
it can be a reliable and rapid method for quantitative analysis of M. ¢b.
[Key words| Mycobacterium tuberculosis; colony forming unit; OD600; CFU; quantification; low-power ultrason-
ic method; glass bead beating method
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25 4% 95 (tuberculosis, TB) & 1 45 #% 2> & AF B
(Mycobacterium tuberculosis , M. tb) 5| #8 iy 1% Y 1
PRI %M OB fa N R kS R T
VLA SK LB A1 (BCG) fug f 4 f R R LK
GRE B A 7 CHIV) 2 3R 470, L KT 25 45 4%
it (drug-resistant tuberculosis, DR-TB) fi¥ t ¥ .
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RY AR I K 3 e e S 00 45 35 5 R 0 D S 45 A%
SYASEFF R TR . H AT 25 8 o BORE R A iR O R
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SEBRAIE ST o IR B ) R I E 5 A2 IR bk R A
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W AE Y E BTk BB BE PR A 2
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K EORLAR o TR A VR 5 5k LA B S 6 3 A D ASC 8%
NGB IR TR SR DT ) 2 e, SRR T 2 5 —
58 PR 75 BEAR R — P ] ] JE 7 i L T 4G
BT BFF TR i o AS RS X LU 3 B A0 e 75 7 % B
T BRI R 5 VP T S R ) 8 5 v o X TR AR R AR 5
2 AR 600 nm Ab Y6 % B2 {H (OD600 {5 5 i
BAEEC & . OD600 {15 CFU 3¢ & 55 #4743 #r A
AT

1 #MRE57FE

1.1 ##

L1 EA G5B TE R H37Ra Sy A S5
EIRAE .

11,2 BB A R Al AR AL (BioTek) | 7K i3 i

{X ( Bioruptor Next Gen UCD-300) . J& it ¥k 17 #+
(SCILOGEX MX-S) ., Jg J¢ IE & 2¢ 0t i i B2 (Ni-
kon) 4. 0 mm BB ER (2 H K24 RHE R ) 196
FLAk C 11 & 2 B B A IR 2 FDD L Middlebrook
7HY F1 7H10 (Difco) . Tween80 F1H i ( [F 24 4 A
f 2t 30 4 BR 2 /) - ADC (0. 5% 45 IfiL 35 14 2 1
0. 20 % 15 0. 85 0 G ALE)  Ir F A2 300 248 =
PR R AL

1.2 F&*

1.2.1 ZHAHAE H37Ra i 5% HEMHT
TH10-102%6 ADC [& {4 fi %) 2k 4% H37Ra, 37 C &

FA PR E SR 2~3 AL

1.2.2 HEAHE

1,221 BEESERMPE L M SIR 3 H T
7H10-ADC [k AR b A K 2~3 JH I HE K, %% 2
800 pL YA K5 3% 3 (7TH9. 0. 05% Tween80,
0.5% H . 10% ADC) /) 2. 0 mL EP & . i A
5404, 0 mm BEER,E T8 IENR o & b AR 330
B KL PANE 5 min A4y, Rl R, W EP
B IR AR A 3T 40 i A T B B R R R 35 A B IR
WL TC ] DL TR e HLOE R O3 B A kiR R &
5.2 mLE AR SR B 30 min, CEJZ R
TE WU T WL %€ 3 36 B Ak LS TR AR 43 IR B
1.2.2.2 fRAE S L R EEC 3 3T Mid-
dlebrook 7H10 [ {& # (Middlebrook 7H10,0. 5%
HM 0% ADC) FAK 2~3 IR EIK. B E S
6. 0 mLVER ;I B v B 73 26 AE ST 2. 0 mL
EP 41,500 pL/4 K il A AL R 2 LOW”
PR TAE 15 s 458 15 s, 2 8 ANMFIR L )3 B 4 K
FEEF[E] 200 g 10 min %3 2.0, B 1 2 B 78
BRI T VOB P Ak BT S A BRI O

1.2.3  CFU it % 5 98 00 o 2 Wk 17 86 B2
B 5 43 o0 BBUR: 2 A B 1Y) T AR 200 L ¥Rk A Middle-
brook 7H10 [E 1AMz .37 CH#E B 38 3~4 &, 409
T CFU, 4> 1 B B2 1 T 0B 2 3 44

1.2.4 HERLEEMENZ
12,41 WEBRITIOEX KA PURARR %

FEM AR A 3E BV BE H37Ra 19 T 2 R W RE S R
FH B RR AT 475 3 (400 ~800) nm I8 K 15 Bl P 114 W% i
HZE (BB A 1 nm, A IE DG AR L 30 2 e R A fih 2k
17 600 nm J2 75 by H A I i WO B I K
1.2.4.2 FEFRAIN 8 WEBOGE EME 20 mW
Tl 7 9 Wl 45 A T B TR AT 2 5 B B R L S B
4 ABREE (2,48 .16 %) I I FH s A D i g A 76 g
BEEE A =600 nm Kb 6% BEH . BB E 3 4
ZAL BRI EEPIIR .

1.3 HIELAE P Y R A+ bR
M 25 2273 B Origin 8. 0 G4 b BRER A 43 7 OD600
SRBEEBOCR I E OD600 Ml ; 4l CFU
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T7ER AR BOFF B H37Ra BRIEAT AL 2], 25 2R R
RS BRI 254 73 BUFFTA 5 ain AT 3G 0040 587 74 7
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WK P A PSR 0 ST T e P S R R 4 23
B AR Ak AN B 1 5. LR 1

AR AT 5 B % T TR 1 A T 5 C A SSUR 7 15 A0 T
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Figure 1 Microscopically observed dispersion status of M. tb suspension prepared with different methods( X 40)
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Figure 2 OD of M. th H37Ra in the visible light range

2.4 OD600 & BRI 5 P AS [ 5 B A 11
P T OD600 {H » 285 5 7 1 Fh 12 1 45 1) TR B T
WG Xy HAT Y S 118 efs 5 A e JHG P A G X ]
OD600 il 0. 1~0. 6, L& 1, LM E A OD600
1B 9 T8 35 B30 M 0 01 4 T & 45 2R S0 S B8 3 B AT
2 IR AR 75 3 A 26 R ECCR) 4393l 2h 0,98, 1. 00,
PR AR OGE . LI 3. R AT AE P vk A A B
BV 22 N 25 R T AR RS T AT B R R
.

RL PR AT B B JEE 5 4% 3 BOFF B B8R OD600 {B

Table 1 OD600 of M. tb suspension at two different dilution

ratios
LRI RRA BB SR 1k AR AT B 75 12
1 1.89£0.15 1.90 £ 0. 09
2 0.68%0.07 0.76+0.02
4 0.37%0.06 0.37%+0.03
8 0.14+0.03 0.17%£0.01
16 0.08 0,01 0.08=0.01

2.5 O0D600aY CFUAw a4 X OD600 i
5 CFU {E #1724 81 05 43 B« 45 R 10 7 3% 38 2 o
B RV AT 7 3 [l 5y 43 il 2 CFU = 2. 35 X
107 X OD600 + 4, 42 X 10°, CFU = 3. 26 X 107 X
OD600 + 6. 89X 10°,
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Figure 3 Linear relationship between OD600 and dilution ratio of M. tb suspension prepared with two different methods
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It )RR M 32 BIAR KR o — bR AR 1 4
HAFE OD600 {H 5 CFU SCHK Jr i B A 5 21y b
#r{l . Penuelas-Urquides 2557 %G % 5% 85 B 3 3 17
TR Z XS5 57 BAT R H37Rv (ATCC27294)
CFU {H #1 2 % OD600 {H 3 B M k474> b7 » 4%
R OD600 4 0. 39 B}, H CFU $fiH K 1. 97 X
10°/mL, ABFFEL R TS50 % 50 4 L 2 B 3 5
TR AT B 1 FIARAUEE 75 32 W R 5 3% L 3158 OD600 {5
M CFU THECZ R R EOC R 1 8 T A [ i) 2%
T3 BRAT 0 TR AR VRO B (L5 A0 T B0 X B R R

A FE A R T AR AR 7S i 4 w4 7 L CFU 3
Hoah R 3 RS R 2 5 B0 B 2 2
G BT BTG D1 A R R L85 L 5 T 30 PR T B ik
SRS BB CFU $it . 5 1% G0 1 38 38 3R 00F 55 %
AR L o AT AL 75 75 1 45 1) BB R O WO W TR R 2 i
AAEAE . S5 50 v 3B 2RO IR 5 min J5 R
30 mingf B TIE B0 7 B BB TR ERUTE S

0 A ) JUREAR R L A A A1 0 £ ™ T AR IR AT B
WP A A A . D3 Ah AR OD600 I & Hh o A4
FE s LA B v A T B B R O S O T AR A A B
TR o [) — B i (49 A [R] B[] 00 7 5 2R A 22 1R
K.

ALY F B WA 7 1 3 AT BT A A A R A
V14 TRT Ak Y 5 o AT A0 P s b B B R T S vk R A M
U BRSO BB AT, 7 R AT 5 A% o BSAT T 3 I B
PR T 4 B P el A a0 ] A5 RS A A R L AT SR AR
IR 7 AR A A 1 — 1) PR A R L A IR
DNA 15 37 BH 4 20 B o [ 1) 07 356 5 %o 200 1A 4500 22 5K
A8 SRR B 1 S 6 0 24 K 56 e R SR ARG AR 7S ik
28 TR VR . (B T Y R E P 3 2R 40 HUC S
K% A3 ASFE DA B 2l G PR A B VR R A P T - 38 )
—FF AN R (D0 5 A5 SR 2 B AR 25 . R 4%
A2 5 = 4R ¥ 45 SR IR B AR A LS R T
T 2% TR R VR I o i AR 2 AR 1 R 7R R
AN T o ] ) 5 BT Ak R P L AR 45 A B ] 0 %

SEAZ YR RT T I R E i A EE MR R
AR ST TR AL OD600 5 5 CFU 8k Jy vk
LA 5 3 5 A AR 75 U T BRI N A AT
A RAR 25 AN 52 56 % 57 2 OD600 fi 11 45 % 7 4%
FFHRE bR E SR L T B 2%
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