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Quality of Water Used in Mukogawa Gakuin

Masanori Semma, Hiromi Kataoka, Tomoko Yada,
Noriko Yoshikawa and Yoshio Ito

School of Pharmaceutical Sciences,
Mukogawa Women’s University, Nishinomiya 663, Japan

Water samples taken from each campus of Mukogawa Gakuin located in Nishinomiya and Kobe
cities were analyzed their ionic components by ion chromatography. Contents of F—, Cl=, NO;~,
SO2~, Nat, K*, Mg?* and Ca?* in the tap water clearly reflected the water sources. The levels
of the detected ions were far lower in the light of the Waterworks Law of Japan.

Besides the analyses of the tap water, as parts of the works of the legal school pharmacist, we have
been periodically performing the chemical and biomicrobiological anual examinations for qualities of
the water for drinking and the swiming pool of the University Junior and Senior High School and
University Kindergarten for many years.

In the summer of 1996, near 9,000 people in Japan, most of them were school children of the
Kansai area, were poisoned by the pathogenic Escherichia coli O-157:H7, which produces Vero toxin »
and is infectious if contaminated in water. Therefore, it should be essential to examine the water
quality not only chemically, but also microbiologically. In this paper, our newest results of the ex-

aminations performed in June of 1996 are also described.
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TABLE I Comparison of Ionic Components in the Tap Water of Each Campus of Mukogawa Gakuin (mg/L)

F- Cl- NO;~ SO,
Mean Min Max Mean Min Max Mean Min Max Mean Min Max
Campus A 0.07 0.04 0.11 21.4 17.0 28.5 58 44 7.1 33.7 31.3 38.9
B 0.07 0.05 0.09 21.9 17.0 254 52 49 53 354 32.3 37.0
C 0.06 0.04 0.07 24,5 24.0 25.8 58 5.6 6.3 36.4 349 37.0
D 0.08 0.07 0.11 26.3 24.0 28.5 60 57 6.2 34.5 33.0 35.9
E 0.22 0.20 0.25 43.8 39.5 48.0 08 08 0.8 19.0 18.4 19.5
F 0.15 0.14 0.16 11.0 10.5 11.4 1.1 09 1.2 9.1 89 93
Nat K+ Mg2+ Ca?t
Mean Min Max Mean Min Max Mean Min Max Mean Min Max
Campus A 16.4 14.7 21.5 3.1 23 44 30 24 35 22.0 20.1 26.0
B 17.3 17.1 17.7 3.7 3.1 44 31 3.0 3.2 23.6 22.1 25.4
C 17.3 15.7 17.8 3.5 34 3.8 33 29 35 247 21.0 26.0
D 17.9 17.0 18.8 3.5 34 35 32 3.0 33 21.8 20.0 21.6
E 26.5 259 27.0 6.5 59 1.0 59 58 59 20.4 20.0 20.7
F 11.7 10.6 12.7 20 19 20 14 1.3 1.4 12.3 12.1 12.4

Campus A; Central campus in Ikebiraki-cho, B; Koshien campusin Edagawa-cho, C; Koshien campus in Koshien
Kyuban-cho, D; Koe memorial stadium in Naruohama, E; Koshien Hall in Tosaki-cho, Nishinomiya, and F;

Tanrei Seminar Center in Kita-ku, Kobe.
n=24 for A, 2—5 for B through F.
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. TABLE II Comparison of Ionic Components in
Natural Water Samples (mg/L)
Samples F~ Cl- NO;- SO2# Nat K+ Mg+ Ca?+
A ND 11 ND ND 07 03 02 0.6
B ND 36 15 99 44 04 46 424
C ND 16.0 146 113 157 24 3.0 179
D ND 30.5 11.5 27.7 26.6 1.7 6.2 31.0
E 0.15 12.0 7.3 16.7 13.0 ND 4.5 284
F 0.62 10.0 9.9 328.0 4.5 1.7 51.1 211.5
G 0.74 2.1 0.7 156 13.9 1.1 1.0 17.6
H ND 52 29 123 8.2 8.0 396 76.8
1 0.11 10.1 6.3 154 20 0.1 1.7 88.4
J 0.19 82 59 73 129 7.2 8.9 156

Water samples of A; snow of Mt. Norikura, B; spring of
Kibune Shrine, C; spring of Yasaka Shrine, D; spring of
Ibomizu  Shrine, E; spring of Mt. Rokko, F; Vittel, G;
Crystal geyser, H; Evian, I; Valvert, J; Volvic

ND; less than 0.03, 0.01, 0.06, 0.1 mg/L for F—,

NO;; SO2~ and K™, respectively. Each value represents
average of three trials.
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TABLE Il Quality of Drinking water of the University Junior and Senior High School and Kindergarten

Free Nitrate Nitrogen Potassium .
Residual ~ Appearance Odor Taste - pH . and Cl- Hardness léermangatpate Gener?.l Coliform
Chlorine Nitrite Nitrogen v:ﬁls: metion Bacteria - Group
Standard 5.5 less than
>0.1mg/1,  colorless  mot - not | <10mg/L <200mg/L <300mg/L <10mg/L 100 colonies O
_ transparent unusual unusual 3.6 per 1 mL
Samples
A 0.1 c&t nu  nu 69 070 21.1 65.5 1.6 5 0
B 0.2 c&t n.u.  n.u. 7.1 0.84 22.5 66.6 1.6 30 0
C 0.1 c&t n.u. n.u. 6.9 0.81 21.5 57.7 1.3 0 0
D 0.1 c&t nu. nu 7.0 0.80 21.6 57.8 1.6 0 0
E 0.3 c&t n.u. n.u. 7.0 0.79 20.9 56.4 1.2 0 0
F 0.4 c&t n.u. n.u. 6.8 0.79 22,6 54.4 0.6 0 0
G 0.4 c&t nu.  n.u. 6.9 0.75 21.0 64.8 0.3 0 0
H 0.3 c&t n.u. n.u. 6.9 0.77 21.1 70.8 1.2 0 0
I 0.5 c&t n.u. n.u. 6.9 0.63 26.4 62.3 2.9 0 0
J 0.5 c&t n.u. n.u. 6.9 0.65 28.1 63.8 2.3 0 0
K 0.5 c&t n.u.  n.u. 6.9 0.70 26.0 63.0 2.9 0 0

Samples from the University Junior and Senior High School A; cooking exercise room No. 1, B;cooking exercise room No. 2, C;
water cooler in the C buildimg of the Senior High School, D; water cooler in the C building of the Junior High School, E; School
Office, F; dining hall, G; dormitory Mutsumi, H; the tap water to be filled in the swiming pool. Samples from the University
Kindergarten I; pantry, J; playing garden, K; class room Skura. ¢ & t; colorless, transparent, n.u.; not unusual
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TABLE N Quality of water in swining pool of the University Senior and Junior High School

Free

Potassium

i Permanganate  General Coliform
Resxdl}al Appearance pH Consumption  Bacteria Group
Chlorine Value
Standard visible 5.5 less than
>0.4mg/L  white line <12mg/L 200 colonies 0
Samples of the bottom 8.6 per 1 mL
A 1.5 clearly 7.4 1.8 16 0
B 1.5 clearly 7.4 2.0 2 0
C 1.0 clearly © 7.4 2.1 11 0

Samples taken from A; north side, B; south side and c; center of the swiming pool.
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