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In this study, the stable maintenance of bioactivity in alkaline ionized water (AIW) and antibacterial
effects of AIW were evaluated to confirm benefits of AIW. As controls, purified water (PW) and tap
drinking water (DW) were used. The pH and ORP (oxidation-reduction potential) of AIW, PW and
DW used were 9.5 and 120 mV, 7.2 and 144 mV, and 7.3 and 564 mV, respectively. High level of
minerals was observed in DW (DW>AIW>PW of mineral contents). Concentrations of Ca™ and Na"
in DW were 14.5, and 8.4 mg/I, respectively, while no Ca™, MgH, K', and Na* were detected in PW.
Evaluation of antioxidant activities for AIW, PW and DW showed that the waters did not act as
antioxidants. However, the DPPH (1,1-diphenyl-2-picryl hydrazyl) or superoxide radical scavenging
activities or reducing power of vitamin C were stably maintained in AIW and PW, though not in DW,
against heat treatment (60°C) or vigorous shaking (120 rpm) at 37 C. Similarly, after aspirin treatment
at 60T for 1 hr, the antithrombosis activity in PW and AIW was 62.6% and 55.3%, while that of DW
was 52.1%. Furthermore, cell growth analysis and viable cell count of Eschericiia coli H7:0157 in PW,
AIW and DW showed that AIW and DW, not DW, have antibacterial activities. Our results suggest
that the state of water, for example pH, ORP and mineral contents of water, should be considered
in medicine or food industries, and that AIW has high potential for utilization in various fields.
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AIW, PW, DW 8l 0] 59| g5 85 o it &
A 9 o]l &3¥ vitamin C2 d4+3} &4 FAEHE
7Tk WA ok & 3100 v w9 kst E4
2 DPPH (1,1-diphenyl-2-picryl hydrazyl) radical &A% &
4, superoxide radical 2A% % &L S o3| Hr}s}
9 tH7,18]. DPPH radical 27% %719 A$, thekdl 55
A & AR 20 ploll 9.5% ol el 34171 2x10°M
DPPHE-} 380 ulE 9L Este] 37°CAM 30 ¢t whe-
AlZl %, 516 nmol| Al microplate reader (Asys Hitech, Expert96,
Asys Co., Austria)E A3t §ZEE 434 th. DPPH

free radical 2A & A2 H71Y v A 7Y HESE X
NeHfom, 4% Aeke 38 240 Fa B e
Ak #4498 H7h= Oyaizusd WHS W&t S48
tH18]. 7] & A|E 1 mlE 02M sodium phosphate buffer
(pH 6.6) 2.5 ml¢} 10% potassium ferricyanide 2.5 ml& 7}
3} 50°Co A 2087 WFS-A]171 3 10% trichloroacetic acid
25 mlE H¥7bete] ¥HgS FE3MA 4,000 rpmel A 1027
At B As Frat Frd A SHT
2 2d] gde &, MM A ZAE 01% ferric chloride 84
% 51 (v/v) HIEZ E3t3 700 nmol| Al FFTE S5}
7}t At} Superoxide radical &A% H7F= superoxide$}
Hhg-3le] AW EAS == pyrogallol AH5AHEHE =731
Br7veAtH7,18]. &, & A28 0.2 mloll Tris-HCl buffer
(50 mM tris, 10 mM EDTA, pH 85) 3 ml®} 7.2 mM pyrogallol
02 mlE 7}8faL, 25°CollA 1087 ¥H--A171 &, IN HCl 1
mlZ ¥H&-S FAAIZ T, 420 nmol M FFE=E S35k
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M A & & TS SAsAS. I3
Amelung coagulometer KC-1A (Japan)E ©]-8-3}4] thrombin
timeS =45kl HristAT7,18]. £, 37°Col A 05U throm-
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B A EA2gt ok~ AlE 10 ulE coagulometer®] FH
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timeS 33| WHES A9 Hd AAE YA

Table 1. The pH, ORP and mineral contents of alkaline ionized water, purified water and drinking water used in this study

Mineral (mg/])

Water pH ORP (mV) Ca Mg++ < Na®
AIW! 9.5+0.4 120 4.0£1.0 04+0.1 0.1+0.003 0.5+0.008
PW? 72+0.4 144 ND! ND ND ND
DW* 73401 564 145403 3.040.1 23402 8.4+02

'AIW: alkaline ionized water, “PW: purified water, *DW: drinking water, *ND: Not detected
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Table 2. Antioxidant activity of the alkaline ionized water, purified water and drinking water

DPPH scavenging

Reducing power Superoxide scavenging

Water State pH activity (%) (OD 700) activity (%)
AIW! Without treatment 947 2.214:0.0052 0.03+0.007 0.21+0.001
x100 concentrated 8.83 5.39+0.146 0.03+0.007 0.21+0.008
W Without treatment 721 2162008 0.03+0.007 0200017
x100 concentrated 7.48 425+0.002 0.03+0.007 0200019
o Without treatment 737 0.000.005° 0.03+0.005 0.210.001
x100 concentrated 7.48 0.00£0.730° 0.03+0.007 0210015

'AIW: alkaline ionized water, ’PW: purified water, *DW: drinking water.
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Fig. 1. Changes of (a and b) DPPH radical scavenging activity, (c and d) reducing power, and (e and f) superoxide radical scavenging
activity of vitamin C (25 pg/ml) in alkaline ionized water (¥), purified water (O), and drinking water (@), respectively.
The vitamin C was de-stabilized by (a, ¢ and e) continuous shaking (120 rpm) at 37°C, or (b, d and f) heat treatment at
60°C for 2 hr.

Table 3. Changes of anticoagulation activity of aspirin by treatment of the alkaline ionized water, purified water and
drinking water

Aspirin AIW PW DW
2.57+0.02° 1.4240.13" 1.6120.07° 1.34+0.14°

Aspirin (30 mg/ml) was suspended in the alkaline ionized water, purified water and drinking water, and then treated at
60°C for 1 hr, respectively. After cooling to 30°C, the remaining anticoagulation activity of aspirin was evaluated by
determination of thrombin time.

Samples

Thrombin Time (x control)

oF 2574 S7HAA AN AAlTe € T AT AW,
PW % DWIlA 60°C, 1 A7+ €A 23 7% thrombin timeS
aspirin HIA g]7tol| B3] z+7t 1420, 1.618] 2 1.34 ] S7}3)

o 23 o]y &A= U aspirin S 55.3%,
62.6% 2 521%0) 323}, PWSAIW>DW 0.2 8457
27} e o]y g Adte £ pHEU= vulE A&
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Fig. 2. Changes of Escherichia coli H7:0157 growth in different
waters cultures. The washed cells were cultured in alka-
line ionized water (¥), purified water (0), and drinking
water at 37°C, respectively.
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