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HPC (r=0.79) >DOC (r=0.77) >UV,,, (r=0.57) > B RMHTHBE(r=0.50) > @ SE-FARi%(r=0.49) = B (r=0.49)
> R SE(r=0.41). Z5ATNEERESHAKTS BN A 40 B 8- R iR 2% (r =0.81) > HPC (r=0.66) >
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Endotoxin Contamination and Correlation with Other Water Quality Parameters

of Groundwater from Self-Contained Wells in Beijing
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(1. Institute of Disease Control and Prevention, Academy of Military Medical Sciences, Beijing 100071, China; 2. School of
Environment, Tsinghua University, Beijing 100084, China; 3. Department of National Defense Architecture Planning & Environmental
Engineering, Logistic Engineering University, Chongqing 401311, China)

Abstract: A survey of endotoxin activity in groundwater from 14 self-contained wells in PLA units stationed in Beijing was conducted
by the kinetic-turbid assay of Tachypleus Amebocyte Lysate (TAL). Bacteriological parameters, including total cell counts detected by
flow cytometry, heterotrophic plate counts (HPC) , standard plate counts and total coliforms were analyzed. Additionally, suspended
particles, turbidity, dissolved organic carbon (DOC), and UV,,, were investigated. Total endotoxin activities ranged from 0. 15 to
13.20 EU-mL™", free endotoxin activities ranged from 0. 10 to 5.29 EU-mL ™" and bound endotoxin activities ranged from 0. 01 to
8.60 EU-mL~". Most of the endotoxins in heavily contaminated groundwater existed as bound endotoxins. As for total endotoxins, the
sequence of correlation coefficients with other parameters was total cell counts (r=0.88) >HPC (r=0.79) >DOC (r=0.77) >
UV,,, (r=0.57) >total coliforms (r=0.50) > standard plate counts (r=0.49) = turbidity (r =0.49) > total particles (r=0.41).
The sequence of correlations of the bound endotoxins with other parameters was total cell counts (r=0.81) >HPC (r =0.66) > total
coliforms (r=0.65) > turbidity (r =0.62) > total particles (r =0.58) > standard plate counts (r =0.22). Free endotoxins were
correlated with DOC and UV,,,, r=0.58 and 0. 26, respectively. Result showed free endotoxins had a higher correlation with DOC,
and a lower correlation with UV ,.
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B0 1T A W B8 bR ) L T W TR R A 5 (U R )
e
1.4.7 BUKIYIRAE

K H EyeTech PR (2 K FENF] faf 2%)
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22 Millpore JEME (0. 45 pm) i3 3€)5 , @it 0. L
Analytical Aurora 1030 TOC 43 M A I =€ % f 1 A
BB
1.4.10 UV,
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0.50 EU-mL™". 7 ~ 14 SFE & N5 15 YK 48
e, Hod 6 ANEERL (B 10 580 12 5240 #2255
SWNERI G LIRS TS SNER,9 5H
mh A G AN BE R 5 sk 91, 50% . X R TE
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DO (s Be) 1 3 R W M40 9 o 100. 98
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Fig. 1 Endotoxin contamination of groundwater in self-contained wells
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478 ~1810 CFU-100 mL~' [ 2(d) ]. BNFEZEH
0 TR 2 s 1 D BRI Ay 440 1 A 8- 3 o A A AR v
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TRENER S WK S B CERIE) RS REON -
=0.73, BNEER SRR REON r =
0. 82. HIRHFFE R BI/K i A 35 20 M 5 20 1 27 4
P Z A AF 7 AH G M X 5 B 2 JT s 1 45 R B A
[

(a) NEER SN SRR ; (b)) NHERE HPC; (o) NHRSEESBCERE) 5 (1) WEEFE S A RHEE
B2 BHAKBENASESHEFERNEXNE

Fig. 2 Correlations between endotoxins and bacteriological parameters in self-contained wells

2.3 NEERTTY S PR RE B AR DGR
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MBEIMERE (r=0.58) , XHEHTHHNEER
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) A1 HPC AYFASCE (& 2) |, B R ks 4 A iy i
AR Z AL A, 55 40 1 AN P B 20 R TE Ok
WEAh  NEL 3 (e) AT 3 (d) Al R0, N EE R TG PE 5 /R
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PERURIIEL (d <2 pm) FMARRAR R EL (d > 2
pm ) AR PEZE S AN K X R W4 & A N RE R ALK
PRk R AER A S 2% A B/ INREAR ORL ) B A N
TERTGE, W/ RLAE Y N RE BB AR IR | BT AR /ML AS

TIURLY) AT AV BE 3R 70, AR SR AR 4 1 A 2
R, A RS ORIt AT N B R T, R
PR e — B R A JORE ) 1 2 1 BUK, 73 5 B /K
PRI FER 7> T IR

(a) NHRSGHME; (b) NERSPRYEEG (o) NERS/BEBRYE(d <2 pm); (d) NERSIORARPRYE(d>2 wm)
B3 BEFKENZSHERSHHY., HERXEYE

Fig. 3 Correlations of endotoxins, suspended particles and turbidity self-contained wells

2.4 HNEFRIGYLE DOC Fl UV, BYFH 1

K4 £ HFHHKIE DOC HHR 0.4 ~1.9
mg-L™", UV, fHM 0.005 ~0.026 cm~'. BHNFHZER
5 DOC MR E(r=0.77) BE T 5 UV, A
KEF(r=0.57). TENFERWPFAEEIZE D, F

BN ZENK T DOC £ —E R BTk, 455 SN
5 DOC WAIEEZE. WK 4 Fis, A& KIERY
TFB A NEER A DOC HCREL (r=0.58) UV,
MRS (r=0.26) , 45 R F WA ESNHERSK
o DOC BIAHICHERR R, 5 UV 5 FHOCPEAR /)N

4 BEHKERNSEES DOC, UV, MEXH

Fig. 4 Correlations of endotoxins, DOC and UV,s, in self-contained wells
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