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Changes in Microbiological and Chemical Properties of
Natural Water with the Storage Time and Temperature

Shin-In Park’, Wang-Kyu Lee, and Youn-Jung Cho
Department of Food and Nutrition, College of Human Ecology, Kyungwon University

ABSTRACT — This study was carried out to investigate the microbiological and chemical pro-
perties of natural water during storage. The water samples were taken at the time of pur-
chase and the opened bottles and the unopened bottles stored at the temperature of 4°C, 18°C,
and 30°C. The bacterial content normally rose to 2.06x 10> CFU/m! for the unopened bottles
and 2.91x 10 CFU/ml for the opened bottles after 2 weeks of storage, and 1.21x10° CFU/m/
and 2.64x 107, respectively, after 24 weeks of storage. The number of viable cells of bacteria
peaked more rapidly at the storage temperature of 30°C than 18°C. But the total samples were
found to be negative for coliforms test during the study period. The average range of pH value
was from 7.39 to 7.76. The results showed that the nitrates and chlorides satisfied the Korea
Drinking Water Quality Standards during the storage period of 24 weeks. However, the un-
desirable changes of the taste and odor were detected within 2 weeks and 3 weeks, respectively.

Key words [ ] Natural water, Bacterial content, Nitrates, Chlorides, Taste, Odor.
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Table 1. Changes in viable plate counts cell numbers of natural water during storage at 4°C (unit : CFU/ml)
Storage period (week)
Sample
initial 1 2 4 8 10 14 20 24
Unopened ~ 4.4x10'  7.55x10' 206x10° 554x10° 8.50x10° 2.99x10° 4.61x10° 1.03x10° 1.13x 107 121x 10’
Opened 44x10° 7.64x10° 2.91x10° 7.50x10° 2.06x10° 6.00x10° 1.01x10° 227x10° 2.54x 10" 2.64x10’

Table 2. Changes in viable plate counts cell numbers of natural water during storage at 18°C and 30°C

(unit : CFU/ml)

Temp. Storage period (week)
e Sample —
iniial 1 3 4 5 6 8 10 14 20 24
18 Unopened 0 0 0 4 7 1.50%10° 5.53%x 10° 1.03% 10° 2.15% 10° 2.54% 10° 5.38x 10*
Opened 0 0 0 6 1.64% 10" 4.50% 10° 1.46x 10° 2.85x 10’ 5.31x 10° 5.91x 10° 8,00x 10°
30 Unopened 0 0 0 5 8  1.58x10° 5.63x 10° 1.08x 10° 2.26x 10° 2.73% 10° 5.88 % 10°
Opened 0 0 0 1.41x10' 2.39x10' 4.75% 10° 1.63x 10° 3.24x 10° 5.64x 10° 6.03% 10° 8.38x 10°
tococci= o3 WAHY O o] 52 A Lo ¥WZ J Table 3. Detection of coliform bacteria in natural water
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Table 4. Changes in nitrate nitrogen of natural water during storage
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B He AglA

mg/))

Storage period (week)

Temp. Sam-
(O ple

4

8

12

16

20

24

initial

unopened opened unopened opened unopened opened unopened opened unopened opened unopened opened unopened opened

053 075
235 241
055 0.76
1.88 214

0.76
242
0.77
2.15

0.77
245
0.79
2.17

0.78
2.46
0.79
2.19

0.79
2.50
0.80
2.19

0.80
2.50
0.80
2.21

0.80
2.52
0.82
2.20

0.80
253
0.83
2.21

081 082
254 255
086 087
222 225

0.82
2.55
0.87
224

0.85
2.57
0.90
2.28

0.85
2.56
0.94
225

0.90
2.61
0.94
2.33

18 053 0.76
235 243
055 0.77

1.88 217

0.77
2.45
0.78
2.19

0.78
2.46
0.79
219

0.78
2.47
0.79
2.20

0.79
2.51
0.80
2.20

0.81
2.53
0.81
223

0.81
2.52
0.82
2.20

0.82
2.54
0.83
2.24

082 083
254 255
087 089
222 225

0.85
2.56
0.89
225

0.86
2.57
0.92
2.35

0.86
2.59
0.95
2.26

0.92
2.66
0.95
2.36

30 053 0.77
235 245
055 078

1.88 2.19

COowWF | OOW» | TOT P>

0.80
2.47
0.80
2.20

0.80
2.47
0.80
2.20

0.81
2.49
0.83
2.21

0.80
2.51
0.81
220

0.82
2.54
0.85
223

0.81
2.53
0.82
222

0.83
2.55
0.87
225

0.84 0.86
255 258
088 0.90
223 233

0.86
259
0.90
225

0.87
2.62
0.92
2.37

091
2.60
0.95
2.28

0.92
2.68
0.96
2.38

Table 5. Changes in hardness of natural water during storage

(unit :

mg/))

Temp. Sam-

Storage period (week)

(C) ple

4

8

12

16

20

24

initial

unopened opened unopened opened unopened opened unopened opened

unopened opened unopened opened unopened opened

45.18 40.40
69.20 64.40
56.90 50.20
9220 87.10

37.60
59.50
49.20
86.00

35.50
60.32
48.23
84.91

35.18
58.53
47.12
84.05

33.90
59.80
47.50
84.90

33.80
57.80
44.10
83.70

33.80
59.50
47.40
84.80

33.40
57.70
43.70
83.20

3330 33.20
59.20 57.50
4725 4250
84.50 82.70

33.00
57.80
46.60
82.80

32.80
55.60
42.00
81.70

32.80
57.20
46.00
82.00

32.80
53.00
41.80
81.40

18 45.18 37.90
69.20 62.00
56.90 48.40

92.20 86.00

35.20
59.00
47.20
84.80

34.80
60.30
47.62
84.51

33.67
58.30
44.25
83.80

33.70
59.50
47.40
83.40

33.40
57.60
43.70
83.00

33.60
59.25
47.35
83.20

33.30
57.50
43.40
82.50

33.10 3290
58.80 57.10
4720 4210
82.80 82.40

32.90
57.70
46.00
81.60

32.80
55.30
41.90
81.50

32.70
56.90
45.40
81.00

32.60
52.90
41.20
80.50

30 45.18 35.70
69.20 62.00
56.90 47.80

9220 85.20

TOoOm»|TUOmP>|TOW>»

35.00
58.70
47.10
83.50

33.83
58.89
47.14
83.99

33.20
58.00
43.80
82.90

33.50
58.80
46.95
83.20

33.20
57.40
43.00
8250

33.20
58.20
46.90
83.00

33.20
57.30
42.30
82.30

3290 32.80
58.00 57.00
46.80 42.10
8230 82.10

32.80
57.70
45.80
81.40

32.70
54.10
41.80
81.30

32.30
56.90
44.90
80.80

32.20
52.90
40.20
80.40
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Fig. 1. Changes in taste of natural water during storage.
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Fig. 2. Changes in odor of natural water during storage.
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Table 6. Changes in pH of natural water during storage

61

Sam- Temp. Storage period (week)
ple (O initial 2 4 6 8 12 16 20 24
Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean
Uno- 4 741 783 726 7.71 708 7.61 695 7.53 692 748 686 745 6.86 745 686 7.45 684 744
pened ~8.13 ~8.03 ~8.02 ~7.98 ~7.93 ~791 ~791 ~7.90 ~7.89
18 741 7.83 724 773 705 761 694 754 691 7.50 689 7.47 689 746 6.88 745 6.87 745
~8.13 ~8.08 ~8.05 ~7.98 ~7.92 ~7.88 ~7.86 ~7.85 ~7.84
30 741 783 725 776 708 7.66 700 756 699 754 697 751 697 7.50 6.95 749 695 747
~8.13 ~8.10 ~8.04 ~7.98 ~7.93 ~17.90 ~7.89 ~7.88 ~7.88
Open- 4 741 783 738 7.69 735 761 7.17 756 691 743 688 7.41 688 740 688 739 688 7.39
ed ~8.13 ~8.01 ~7.96 ~7.95 ~17.85 ~7.83 ~7.82 ~7.81 ~17.81
18 741 783 738 768 7.33 7.63 7.19 757 695 751 695 749 695 748 695 747 6.95 7.46
~8.13 ~8.03 ~8.01 ~8.00 ~792 ~7.90 ~17.89 ~17.86 ~7.86
30 741 783 733 771 733 7.68 723 759 697 754 697 751 6.96 7.50 6.95 749 695 7.48
~8.13 ~8.08 ~8.05 ~8.00 ~7.92 ~7.89 ~17.89 ~7.88 ~7.86
Table 7. Changes in chloride of natural water during storage (unit : mg/)
Storage period (week)
Temp. Sam-
2 4 8 12 16 20 24
(O ple initial
unopened opened unopened opened unopened opened unopened opened unopened opened unopened opened unopened opened
4 A 670 627 610 590 S5.60 522 464 450 445 450 435 440 430 425 420
B 1130 1067 1047 1038 1027 990 972 967 950 955 950 940 930 930 9.30
C 1410 1370 1337 1327 1285 1227 1210 1215 1200 1205 1200 11.95 11.90 11.85 11.80
D 3154 3047 3034 30.07 2774 2648 2574 2558 2551 2549 2549 2399 2399 23.89 23.69
18 A 670 587 577 545 535 506 459 441 435 430 425 430 420 420 4.20
B 1130 1060 1040 1027 1024 977 954 958 944 950 950 920 920 915 9.10
C 1410 1365 1327 1325 1256 1214 1200 1212 1195 1190 11.90 1190 11.80 11.70 11.60
D 3154 3039 2832 2724 27.14 2644 2584 2553 2543 2539 2529 24.09 2369 2379 23.59
30 A 670 58 552 537 518 490 454 440 430 420 415 405 400 395 395
B 1130 1060 1037 1025 992 975 952 952 942 935 925 915 900 905 9.00
C 1410 1362 1325 1297 1196 1190 11.62 1210 1195 11.90 11.90 1185 11.65 11.60 11.55
D 3154 2899 2829 27.14 27.03 2609 2579 2550 2540 2539 2519 2384 2369 2374 23.59
. mebd SR maol o A5 9AS H¥s  mgl DAIE 31.54 mgile] @4 ol TR vehhzion,
= olEos ASET 499 o] dakEe Ageld ¥ Eiuel 718X 150 mylel WA % o)AE HoR
&7} gloLt 250 mg/! ol 4ke] 7} B9 BaEg Frh vebyteh, 2y AR 7|17 B9 BE A 2RdAM A%
Table 7ol 3= uhgh o] AR S Alojol & zolS 1} BaHE JEE Bt
ehylo] AFE 670 my/l, BAE 1130 mg/l, CAF 14.10
=20}
2o ol e AN Al BFol $88 ALL 22 A n IHY FHE FFElF B F, £
43 wgl ool glojok atny, QLo ArEld 818t BAEM FEA wE WA, 71¥84, Aojed 5 T
A g g9l 240) FHslo] YA ohaAY e 712 ofufolofol gtk 2l T B £Fata, Futo]
9w, 7td o AR e o & i W WA FE 2ao] glojo ATk B Aol A W
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NBE RS 53 712 AP AOIRNAT A 713 FU% AL E A WA A A5 FAYE
A7t ATk A Yk AFol 12N E 2A 27s7] AR e AF 259 TR ALHA Fe Rel
206x 10%ke), A% Rel 291x 100121 & Jepgen, A% 712t 3 AF7} F2ae) 2459 Fole 4
7 121x 10}2), 264 10217 SIRAh 22 Y TS 459 FHE AL RoiF7] AlReled 2459
Folie 18°CAIN HBam 2o e AL 538x 10%1e], AR AL 8.00x 10%}e], 30°CalA] B gato]
ABetA] ke AL 588x 10%}2), ARH A& 8.38x 1012l & ehich T2l yEEe A% 712
% RE BN A AR Wk AR K I F71BA A AAE A 712 FL 25 52
718 At BRI A0 G4 21 ATE A5 FAF Al 2 YEhton], 4 o] & BEE
BE pH 739~7762.2 348 HeRIAT, 94 ol LE 71&xl Agsidch. 2o A%e F 2od AF
AME 25U FHE B, B4, 2%, udAsk S gte) Ws} dehiew, 339 FREE A4, o4 §
o) o8 W o2 YAl ¥BE Josln 3 7)Fe] RAYYS B T
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