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Abstract

It is well known that bioassay on the low organic matters in water have developed from
the two methods. One is assimilable organic carbon(AOC) that makes use of the maximum
growth biomass of the pure strains for the standard substrates, the other is biodegradable
dissolved organic carbon(BDOC) that determines the fraction of dissolved organic
carbon(DOC) available for microbial utilization.

The purpose of this study was to upgrade the measurement method of BDOC in natural
water or drinking water. BDOC was determined by means of the bacterial growth and the
DOC decrease at the same time. The origin inoculums were used to the suspended bacteria
from Han River water.

The initial optimum biomass and incubation time for initial DOC were induced by variation
of nutrient repression and inoculums. The time reached to minimum DOC was selected as
incubation time. The initial optimum biomass for Han river water was about 1000~5000
CFU/mL, respectively. In a sufficient biomass, suitable incubation time was about 3~5 day.

It was indirectly calculated BDOC on maximum growth rate by measuring growth yield of
indigenous bacteria. But it was difficult to adapt growth yield coefficient because of irregular
bacterial growth.

The measured 3 day BDOC was close to BDOC calculated with our proposed experimental
equation between DOC and BDOC. It shows that the quantification of BDOC with this
experimental equation can be used indirectly.
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Table 1. Operating Conditions for the TOC  Table 2. Comparison between TC-IC and

Analyzer. NPOC for the Han River.
Ttem Analyzing Condition TC-IC(me/L) ~ NPOC(mg/L)
] - 1 2.350 2075
TC Catalyst High Sensitive
2 2.751 1834
TC Furnace Temperature 680°C 3 9127 1873
Cyringe Size 20pL 4 3765 193
Number of Washes 4 5 2950 1.827
Number of Injects 4 Mean 2.850 1.908
Max Number of Injects 5 S D 0522 0.091
Carrier Gas No/Oy
SD(standard deviation) 200

2. 2713%F "AE v g Asg
BDOCS FAA A %7] ¥& "AEY 5%
2 787 98 %7 B HEE 265x10%
UV254+= 10 mmecell ©]43te] UV-Visible Spe-  187x10°, 353%10° CFU/mLO.2 WA 7 F93
ctrophotometer(UV-1601, Shimadzw)& ©183t9 % 7z} wjkA|7tel A £& F7er 2 ek F o
34 254 nmoll A ZA4 sk dubAHHPOS ¥ x5 $AsY Fig. 1, 29 ¥tk
Gk 29 FEFHuA ] HHpzUYon HF ok Aj7te] mE L& §7)29 Exi= 27
3L 3542 Tl 48+2hrE et Wigd F AR 2q vPRExo wel & 9P wx FYTh
4% A9 CFU(Colony Forming Unit/mL) T2 2 g712e ujoF 3%o) HA9 knE U

CV(%) 20

Ve AT ek, Wl 5QelA <] B AEo| 265X10°, 1.87
x10°, 353x10* CFU/mLY ™ §& #7118 5&+=
m. d3 2 a3 7z} 184, 1.85, 191, 191 mg/LelAx Wik 209
o|Foi= ztz} 181, 1.84, 1.87, 184 mg/LE H|%¥
1. 8& f71d4ie FAYY 23 59 o]¥o] £& 729 ¥E&E 0.01~0.06 mg/L
F2o frleas £ vash Brjgad o] WM &F pasAoh oI dYE %d%f&
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meg/LE Aze] ol wul e e Jehdon  AE Fig 2004k 2ol nQEe] dix 4%7]9} 7
FEAA= 247 052, 009 mg/Li NPOCZ 54  &4A7I7F A 287 @l
sty gtol AMAAel o &tk ARy F X3 Servais” BDOC #4A] AFA2 F2F W
olx  Eg7IEbAd  oiFd VOC(Volatile orga- RAES FHdeEd 1 FHol glon HFARS
nic carbon)= FAIE A2 e Aoz muy FE AA AR 1%clojok gt Bud v g
Atk wad, B AT L£E247Igae  th B AN d3Fe A wASHET W
z4d NPOCE E=)stich = BDOCEA] AHAHA 4Fs A &% oF

:

F

& frleas AP

L

.|_.

Tl

'w

Jl

el Aete A A6 33(2001)



Rigi2 Q D= 8 B0 MESN 2i)iss SZRVIEA0] S MMl 2et (7 37

25

23 e 265CFU/mL
-~ & 1865CFU/mL
§ } -8 35250CFU/mL

0 4 8 12 16 20
time(day)

Fig. 1. Variations of dissolved organic carbon
depending on initial bacterial biomass.
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Fig. 2. Variations of the amount of bacterial
biomass depending on initial dosing
bacterial biomass.
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Fig. 3. Variations of DOC depending on initial
DOC.
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Fig. 4. Variations of the amount of bacterial
biomass depending on initial DOC.
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Fig. 6. Correlation between BDOC and DOC
for the Han River.
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Table 3. Comparison between observed and simulated BDOC for verification result if the growth
yields and correlation equation between BDOC and DOC for the Han River.

Observed  Observed BDOC

Initial DOC MEXMUM of pRoc afier BDOC after | HPOC  used Correlation
(mg/L) (CFU/mL) 3days 5day iil d between BDOC and
(mg/L) (mg/L) Y DOC
No. 1 2.397 7.31x10° 0.627 0.293 0.585 0.79
No. 2 2.197 2.75x10° 0.404 0.263 0.447 0.131
No. 3 2.246 428%10° 0.399 0.320 0.481 0.355
No. 4 2.199 1.41 x10° 0.433 0.265 0.449 -0.064
No. 5 2.208 1.67x10° 0.352 0.297 0.455 -0.027
No. 6 2.228 286X 10° 0.423 0.176 0.469 0.148
No. 7 2210 2.02x10° 0.101 0.319 0.456 0.024
Mean 2.410 3.19x10° 0.391 0.276 0477 0.195
S.D 0.066 1.90x10° 0.144 0.046 0.045 0.278
4. BDOC¢ V| EFA &79 @A |
Fig. 72 4439 4559 vAES wdA 3 -
A Auigel o1 @t BDOCSHS] BAE mAlg  E oo
Aoty HEGAY} 2ty = ohm sbgat  f = .
£ 6000000
@, BDOC7} ¢ 02 mg/LAME g F4o %
7bssithE e BeFa Atk Van der kooij: E S000000
oldlglolE 1 pg/LAlM % FAlFFPseudomonas H . .
fluorescens®| Z4lo] 7bedictn stgen, wid 0 Oh'?L—:'k” ) » .
FroM= S84 HBE AFAS WA BDOC(mg/L)
At AOCEEE 10 pg/Loldt® wAs gl
T} 1018 Fig. 7. Correlation between BDOC and DOC
for the Han River.
Table 4. Improved BDOC mesurment method.
Existing
Item Improved measurment
measurment
DOC mesurment TC-IC NPOC
Initial dosing ,
. not presented 1.0%10°~5.0X 10°CFU/mL
bacterial biomass
Incubation time 28 day 3~5 day
. . Growth yield Correlation equation
Indirect estimation index .
coeffienent between BDOC and DOC
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