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Abstract: In the screen of ATP releasing reagent for microbial cell, it was found that 7. 5p/L cyclodextrin (a)
could neutralize 1.5 g/L surfactants Ec, Es and Et, and completely obviated the analytical interference from sur-
factants used as ATP releasing reagents. By comparing the effect of a variety of ATP releasing reagents, surfactant
Ec was screened and compounded as microbial ATP releasing reagent. The optimization experiment indicated that
by using 0. 25 ~ 0. 50g/L Ec to treat cell suspension for 1 ~2min, the best releasing effect had been achieved. As
a result, an easy and rapid releasing method for releasing of microbial cell ATP was established, and a way of re-
moving the analytical interference completely from ATP releasing reagent was set up in this study.
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W (4) XMAMEAEESE. —MBEFIMREEBE LR (1) (2) WEX, ¥
FEAT (3) MEXR, BRIEMFHRFETRENRE, RN ZEFMEEERENEN,
FEEARK ST AR, Lundin FREX 5 FELE P AMOA 10 FAE 88
HOTE#FTAL I, GER] R S EANAR (TCA) XM 4IHL ATP MEBHHARERF K
Kricka % (5006 [RIREIE A TiX— &, AH 12,5 ~100.0g/L #9 TCA (ZRIEBERTH
B) MEESMRREESMN S ANRBME, TCA MR R DI CREE N
R R, W AUATT KRR, XHOREE MRl g,

EARMFEARIAIR A REA B E NI, BR. B RETEER E 3R
MESGH—E T, FERENTS, MBFEARA B, S MER T LUHERRER .
B RARER, HEBTRFE NS X REER X0, MAENERET
FARMER TCA IREEHER Ec #1 Es, ¥ RMER“EMH . Hik, xR
(R M ATP BRI A & JE I E 2 48 5030 I 4 AR LA R A S i B R 8 A
St AN ATP BB R (KGR TE. AT RM M E &R (BSA) wJRUMR
PO ERE, RS E P EIFEKER BSA (25 ~100g/L) AWHEM,
F i BSA JEMARAIRINR]. MY AR - SiiMAe Y RN Ea ke sy, A
B FREEHR (Tween 80 = Triton X-100) #F7TH A, EAMATH BRI AH
|,

CA BB SR BB SRR A S, AER LR R A XA R
BIEE A, R R E A ATP BRVLEAIR, B M, FRREY AR
ATP BT, EIRARG TR AN ATP JRARIGE R, 5 ATP BEGHN A
BHE, HHBR ATP BAGRXT R C R B RERMBIER, RAEMAME, A
ATP 4 97 & S0 YR B I A5 2 i — 2P S R N SE PRI BT T R M B (W) 2R,

1 #ESHE

1.1 ##
L1.1 FERFALE . FAER - JOERHAGEN . ATP, REEHF Ec, Es, Et
HE A HiE CD (a) F1CD (b) ZEMH Sigma 42 6); BSA, TCA, EDTA, Tricine,
KOH, HNO, i) R EwREE AR A m#{; SHG-C £k tMEd, &
R YA kL) G B ST
1.1.2 WREek. KEBFFE (Escherichia coli) ATCC 25922, & W (6 MEIRE (Staph-
ylococcus aureus} ATCC 6538, F @SBk ( Candida albicans) ATCC 10231, ERM§EFEL
( Saccharomyces cerevisize ) MIG 2.34, M g % ( Aspergillus niger ) ATCC16404 F1
MIG3. 25 . 40 AKT (Trichoderma pseadokoningi) MIG 3. 139 SX i I % & BAME R 5
R E SR E R
1.2 ERNEEROEE

Tricine 28 # #: & 25mmol/L Trcine, S5Smmol/L. MgSO,. 0.5mmol/L EDTA,
0. 5mmol/L DTT, 500pg/L BSA, # pH £ 7.8,

ATP $7iErsHE . il pH7. 8, 25mmol/L Tricine 48w #& Bt il A% 10° mol/mL,

WHERE - N EHAA N HEAEAUKE R 10mg/mL,

REFEMER Ec, Es, Et #1 TCA, KOH, HNO,, LIK##PH CD (a) M CD (b)
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MR R EBAKE R —ERE

EREHE. WETERBUESHE 37°C 3% 24h, KEEHLKET, 5,000 /min
B Smin, FIRIMKBEBEKEHZF, HEHEEN 10°-107cells/mL; BHETE
ENBIEHIE 30°CIEFE 48h, FIREEMEAKT, 5,0000/min B.L Smin, FIEMEK
BARLKEF SR, FEEEBN 10° ~ 10°cells/mL,

BMEBEEHE. EETFREHEAME0THEHR3 ~5d, BTRAXKEEHEKET,
5,000/ min B5.(> Smin, IS AR & 4E FE K BIEHHETFEE R 10° ~ 10°cells/mL,

1.3 ATP BMAID &K EEREMBERMHEE

MR e, B EARELATP BHH, MA - SHBNENN, BEH5, B
0. 1mL F& & H, MAO. 1mL10°mol/mL ATP, L4 25mmol/L Tricine 22 (pH7.8)
HERAEZE 0.9mL, 545, FMAOC ImL % ER - SRR (R Iml MEF
%), MFHES, HBT 25CTHEY AN P AT Z KT, iZF Tmin 8508
FRopitEfE (CPM), TR DUKEBAK &P Y, HiTRAFREE,

1.4 REEE ATP B AT MEWMMBER ATP MIERALLE

FBHR, EHEWHE (%50 mmol/L Tricine, 10 mmol/L MgS80, 12 mmol/L EDTA,
pH7.8) ; KOH 100mmol/L (& 10 mmol/L Tris, 2 mmol/L EDTA); HNO, 600 mmol/L;
TCA 500mmol/L; Fe@iEYER Ec. Es. Et 43FIBIH, 10g/L,

ATP BB, (1) EWbErpiEwise. BO.SmL B, A TRE T3 K BiiL Ry
4.5mL Tricine Mg, &M Smin, BUHEJS5HKE 10min, EFZE Snl, KEZER,
(2) #&¥ KOH ¥, HLO.Sml ¥, AT FH/KEMAN 4 5ol ) KOH 7, HH
Smin, B 10min, REDH, EFEZES5ul, FKEEFER. (3) TCA #%: 0. 5mL
W, MOA 1.2mL TCA ¥, ZFRAEH Smin, HZBHEIKER TCA, REH
10mmol’L KOH H#l, W E SmL, (4) HNO,#:: B Iml #E#, A ImL HNO, 7,
FRAH Smin, (5) REWELEFGEY: 25 Inl HE, MA oL REHEM Ec,
Es, Et, {Ef 2min, (6) FESAbHERE. B 1ml @@, ®.O05FE CE®R, WEMIinl A
B, T¥KWE DS min, FEEERE, W 1nl KESEK,

WE A K& F ATP BEGUG RS WS H BRI RMEE, 7580, 1mL #1T
EXWFE, REEEALEARESNAERENN, WER XA LR InL MERR,
DIHE ISR HE ATP,

1.5 ATP BAAEHE4NERE

W5 0.5¢/L & Ec 4+ HI#EF 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 5.0, 10min, #&
RO ImL BERBEIT B0, WERRA LR ImL #F R4

B 5— AW ER Ec £ 1. Smin, B O. lmL #E TR T E, Ec O
RE4y 5% . 0.005, 0.0125, 0.025, 0.05, 0.25, 0.50, 2.5, 5.0g/L,

2 wR5it#®

2.1 ATPBHANEXRERGNFIERNER

FBIR (PR CD) Rl n MR ETTE SREMFFRILA Y, MK n HH
AETAA, “WHA, SHEKT BERSTEH, £15 CD RS BMEMRS TR
5. UERS. BUKEERR. AfERSEHANERSEYERENIEH
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FRA, AHTEFREIRE CD (a) A1CD (b) YEARMA BT I E F 10 5 P70 K4
ATP BRI Z AR ARG HAERBREIE, AB 1. B2 UHARER,
7.5¢/Lf CD (a) BB L Sg/L MRENE MR Ec, SERMBR Ec X RIAR N KM G,
#CD (a) B—MERMMBAN. EXTBFPRERRCD (a) BBPAREEM Es 0
Et, T CD (b) Xt Ee FE—ZRPHER, EREERAR, 25U ERALA—
EXWHER, FARTELBER Ec MOHH T

100

£
£ 100 g 20
o =
& & & 60
Sl :
= £«
gl %
B} ® 20
i
0 0
0 0.5 1.0 1.5 2.0 2.5 0 0.5 1.0 1.5 2.0 25
Ec/(2/L) Ec/(g/L)
B1 €D (a) 5 Ee fishHhst B2 €D (b) 5 FEcfhhHinsd
~#-0g/L CD (a), —8-2.5g/L CD (a), - 0g/L CD (b), =2 5g/L.CD (h),
—x-Sg/LCD i(a), - 7.5g/LCD (a) ~& Sg/LCD (b), %= 1.5g/LGD (b)

2.2 ATP B Ew MMM ATP RERA LR
RETERILE, ABEWBERE DRI AT #0080k, AERE
HATP #BBRAEE, HAEHR ATP BEGAALL, A TRLKRNNAITE, B
B, AP ER ATP BEGN 5B SR A A ATP B ECHRBT R (K1),
F1 ATP BERFNREDEBEN ATP fHERLE

Bk CPMEPIER (%) * -1y 5
ATP B B
ATCC25922 ATCC6538  ATCC10231  MIGL. 34 MIG3. 25 MIG3. 139 (%)
E¥Erh 141 80 156 155 195 274 167
##k KOH 146 123 147 130 217 234 166
TCA 4 3 1 1 2 3 2
HNO, 108 144 63 77 36 32 77
FHETEVN Ec 145 195 228 164 132 83 158
FEEHH Ee 134 182 152 117 44 70 17
REEHN Et 36 30 14 116 118 53 61
(%] | B4 42 39 39 57 51 52
CEKER (%) BRI CPM < 100%

" HRF AR ATP B TRR 9 R EKh 4 CPM

MELATLUEY, EBEmEAER KOH X EHENARFMNBRRMEER, TH
MEBHEF. REEER Ec., Es # Et S EMEASSOREBRRS FRR FEREZ PR
%, EXESRTRANERES, K9P Ec WRIGRE NI Es M EtiF . HNO 4
ATP H—EBHER, BEZRAGF AN Ec #1 Es, [Fedf A HNO,ZE1TH b B,
BYEAF T 2R ATP KB, HR MR AMERR pHE, S ATP BE5E 4
A, Hei= A i R AR R BEMGIER, REARER TCA X4 ATP
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BHMBERLE, E243 KOS, FKOH P, B, KASEEMNE TCA X
REERMIE, iy, ZREMEENAHZRITHANERS, AR EHMEaRS
BHMEHEE AR, BEHRIOEEBKMEN, Fik, SFREAGEW,
TR ATP BB, Ec Sb8)G, WMBHRAL RN — R KMV 4R ATP BHK
ek, GHd L B A YRS AL O

2.3 BrAhdanRe ATP B K 4EREE

2.3.1 RELFERBEISE YA ATP BHECR 3. WE 3 BEtE 2T LIE L, 4
LUK T B ATCC25922 (353% 24h, BB 1.5 x 107cfw/ml) & EHARE
ATCC6538 (53 24h, BEM 21 x 10 clwml) HHH, HEUAGCSEE
ATCC10231 (¥t 48h, B2 5.0 x10°cfu/mL) HMBMEF ATCCI16404 (35 24 h,
BWFEW 3.5 x 10°cfu/mL) Jg#t i, H 0.5g/L ) Ec 4bH, X F ATCC25922 f1
ATCC10231 i 5 & 4L FR AT A % 1.0min, T ATCC6538 H1 ATCC16404 435I K 2.0
2.5min, FEEREAER, ATP HEEGFLEMAGE, SEFEBEYRE ATP B
FIH AT [E] 8 | ~ 2min,

2.3.2 AREEHEATP BRI BB R RABEDAR ATP BHGH Ec, #
BEM 0. 005 ~5. 0pg/L BETHE W AL ATP BROR R i, WA LIKBEAF R ATCC25922
(37°CH: % 22h, BB 6.0 x10 cfu/ml) M4 E O ERE ATCC6538 (37°C B3k
2h, HEW 7.1 x 10" cfu/mL) F# B, BEUAESEKE ATCCI0231 (30CEH
48h, EEM 2.4 x10%fwml) MEFEAE MIG3. [39 (30CHF8d, AR LT x
W0 cfu/mL) itk B4 B, M Ec/ERKBEKTO0.25¢/LEy, BIAEEFHAE ATP
BSR., M TRMMFIMAE. EH0.25 ~0.50g/L # Ec,

45,000 ¢
120,000
40,000 F
= = 100,000 | 1
6 350001 6 1
w 80,000 H
E ] L # :
30,000 -!;:: 60,000 HH :
b H | . | HE
225,000} * = 40,000 | H 0 M ; il
® 20,000} ® 20000t UL HH A HE iq
15,000 S0 125 250 50.0 250.0 500.0 2,500.0 50000
Ec/{mg/L)
B3 Ec K[ ZLHE ] 3L H4 FEc AR HE DA ATP
KR ATP BERLBUR ILER B R
-8 ATCC 10231, —&— ATCC 16404, ATCC 10231, —— MIG 3. 139,
—8— ATCC 25922, —«— ATCC6538 # ATCC 25922, W ATCC 6538
3 #ig

HEIEHN SHWE S FEBUKEANTATEES, NIERRENLEY, &
BRER, KAPREERILA YT LIRERRE ISR IR R E R MR,
Hrh, 7.5g/L CD (a) fEHHI 1. 5g/L fRMIGTER Ec F0 Es, Et, oTLISE £HER Ec,
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Es, Et A 24T F4L, W CD (b) Xt Ee ANE —ZEMPMEM, BARET 28R Ec Xt

RAK RGN FVER

BFAH ATP BERORRR ATP U R BRI, KM {EHEA Ec A Es 40 6 MEEH:
FBEBHRETRATABE b, K Ec BRHCR I Es f Er §F, HNO;, WA
i) ATP BEMCBUREIARIN Ee, W TCA 2Bk, P, WMEE, KRELIARRY KA
ERERWH, SELNLENAZBRRRE, Hit, FRr—TREE. RERN AT &
BOTHE, £ EchBG, ¥MMCD (a) fEAMMFIALD—IFHIANH ATP B80T %

33 B Ee AR R, AR/ ATP BERR, KM 0.25 ~0.50g/L #y Ec

MW | ~2min B, HHH ATP B9 B BCRRE
% XM
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