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Aidiwas  ATP bioluminescence is a simple, highly sensitive, and real-time monitoring assay to detect the total number of
bacteria in sample. However, other forms of ATP in natural water usually interfere with determination of bacterial ATP.
Therefore, how to eliminate other body cells and free ATP is an important preprocessing step in bioluminescence method. This
research investigated the optimal concentration and the extraction time of body cell extraction agent (Triton-100). Meanwhile,
we also studied the optimal free ATP hydrolase (apyrase) concentration and its effect on bacterial ATP assay, which was also
applied to the bacteria counts in the natural waters (body cell-free) system containing Tritonx-100 and apyrase. The result
showed that using 0.4% of Tritonx-100 could effectively extract body cells in 2 minutes and 0.2 U apyrase could effectively
hydrolyze body cells in water samples. In addition, adding apyrase to samples did not hydrolyze bacteria and had no effect
on the bacterial ATP measurement. The body-cell-free system with Tritonx-100 and apyrase could decompose body cells and
had no significant impact on the bacterial ATP measurement. Besides, the practical application also proved that this system
accurately detected the number of bacteria in environmental samples by ATP bioluminescence method. Therefore, by treating
natural water with Tritonx-100 and apyrase, body cells and free ATP can be completely eliminated, leading to actual bacteria
counts in natural water.
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Fig. 1 Effects of Tritonx-100 concentration on exaction of body cells.
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Table 1 Effect of apyrase concentration on bacteria hydrolysis
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Concentration of apyrase 0
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BRI G
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0.02 0.025 005 01 015 0.2

21184 21098 23149 22878 23985 22532 21154
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Fig. 2 Effects of time on exaction of body cells.
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Fig. 3 Effects of apyrase concentration on ATP hydrolysis.
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Table 2 Luminous intensity before and after body cell treatment

RIGAT R RS2 5) 35 22 1 20

R IAT v T VR A D' 5 B A BT T YR A ' 5 R
Dgyonn  Escherichia coli luminous Luminous intensity of Escherichia
intensity coli and apple homogenate treated
with triton-100 and apyrase
0.006 15272 13686
0.008 24758 23737
0.024 53937 41107
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A 200 i 0 90 1 AT PHE BRI 69 K 1A 8 4 I B LA B 5 52
P Al Rl B 5C R DL 33, ph S ET AL, AR 20 A0 5 ATP R FHE
AR R 30 K 19 3 % Ol SR B 43 500 R 1O 2, R A i 90 125
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T E Y 2 OG5 8 =2 25 ] N K A4 Hb %) (A 40 i R 25 ATPIR) &
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2Tt 0 I 5 ATPHEBR J5 34~ /K44 1) 5 41 B8 85l ATP I A5 31 119
AR 1.50%x10°, 1.73%10°, 1.89x10° cfu/mL. #1415 2]
T 45 B 43 3] 2 5.64%10°% , 7.76x10* . 7.88x10* cfu/mL. A LLF&
HE I A 41 i 19 B3 AT PG 7K A A5 200 B 550 21K F HE B A 4
FIE 25 ATPHT— N ), r-testKi e P < 0.05, 158 B A 20 i Al
e BS ATP HEBR FI 5 S0 50 22 57 B, M40 i A e 85 ATP s
FEE R AN TR ATP I 2 . ST B 35 7445 21 0% 40 A B fIE
FHERR G A B Z5 5, XTI A8 IR L 2L 4 5 TOIE R 77 A K.
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Table 3 Bacteria counts of three types of water bodies

bIRE =g (RS20 R TR

Test item Liwa Creek Yingcu Lake Suzhou Creek

% HE B 14 200 iy AL iR 25 ATP Y 7K
TR B RO EE

Luminous intensity before body
cell and free ATP removal

e 240 TR A 2 A5 30 7 4H B AL (n/efu
mL™)

1.68 x 10*  1.90 x 10* 1.41 x 10*

6.14x10°  6.61 x 10° 5.56 x 10°

Bacteria counts from the standard
curve

iﬂiéﬂﬂﬂ’t’l%ﬂ Ui B ATPHEBR 5 &0t
LY

Luminous intensity after treated
with triton-100 and apyrase

AN AR A5 B 09 A 1T (n/efu
mL™)

7.85x10°  8.54x 10° 9.01 x 10°

1.50x10° 173 x 10° 1.89 x 10°

Bacteria counts from the standard

curve

AR 41 B i 5 AT P 2 ik

Luminous intensity of body cells 8.93 x 10°
and free ATPs

AL ORI 25 ATPRT 5 Y 1L R
Proportion of body cells and free
ATPs

B R0 45 B (n/cfu mL™)

Plate count result

1.04 x 10* 5.07 x 10°

53.2% 54.9% 36%

5.64x10* 776 x 10* 7.88 x 10*

DL b SCISE9Y 228, 0.4%0Y Tritonx-1004/E B 7K B£2 min
RENS G AL P BOUKEEF AR 4R B, apyrasefiff i P41k %0.2 URY
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4. Ht, R 0.4%Tritonx-1001E A A< HIF 5% H 14 42 40 i $12 B
#, 0.2 Uapyrasefig /F b A< HF 5% H i3k 2 AR S P ATPI B 771,
Apyrasefifi Xt 41l 1 ATPHY I 5 T B /Y TH/ER, 40 ATPHR
IR A4 41 i ATPER IR AN — 4, H.apyraseffi§ H /K fift 7 25 &
BYATP, ST A% BE A 41 B A BE 7K A

A 0 B HE 9% 4R 2R 45 ATPAE 9 206 15 8 T R AR K 1A
Mg, & B R AR A HE B 1 40 I AN i 25 ATPJR , 5 R HERR AR
L, 2 o5 BE AR (2 3 B ARG, U BRI S K AR K A4 4 B AR i B
KA TR B A TR U B0 R ) S A 40 RN U B AT P, 2% A T
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A 4 B RS P A B R S ). [ B 55 X6 200512006 75
T A S SR AR BRI E L & BRI AT K R Y S SR AN T AR 107101
cfu/mL/KF-, A 008 015 2000 16 B8O 109K F, &5
FRAMW 2B G, AT EOE S B A 45 F A, ULRH KRR
R RAR RS, AR R Ui T X — .
R BRIK AR o {41t 0 i 7 AT P2 B 42 572 Wi 1] AT P BT 45 1 1
FE, T BLIHE bR, TR B A4 200 B HE B A AR RE 4R R ATP & vk D e
21 T 50 AR B

25 I, PR M HERR 7K 22 45 & ATPA W) 4 Y61 i I F K 4R
IR E , (75 ATPA= 1) & 56 25 0 52 K B 7K 44 335 BT 450 i
50 1) B O R ME TR R T (S . ATPAE W) & 6 vk 35 1 o R 1
L RER AN, 45RO LS N K TP TS B RCE, AT T
T FUSIA SRR A A Y ok s R or i, AR
I BN PR
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