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Study on physicochemical properties, antioxidant and relieve hyperchlorhydria

of alkaline electrolyzed water with different negative ORP value
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Abstract: Objective: Alkaline electrolyzed water ( AEW )
produced by drinking water electrolysis with three different nega-
tive REDOX potential values was used to study its physical and
chemical properties, antioxidant

and gastric acid relieving

capacity. Methods: The pH value. oxidation-reduction potential
(ORP) . total dissolved solids ( TDS) and mineral content of

AEW were determined, and the free radical scavenging rate and
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anti-lipid peroxidation ability of AEW were studied by spectro-
photometry. The acid capacity of different water samples in vitro
was studied by artificial gastric model. Results: The negative
ORP value of AEW is positively correlated with the pH value
(P<20.01). The scavenging rates of superoxide anion, hydroxyl
radical, ABTS" and anti-lipid peroxidation of alkaline
electrolyzed water were significantly different from those of tap
water (P<C0.05), and the antioxidant capacity of AEW was posi-
tively correlated with the negative ORP value (P <C0.01). The
neutralization ability of AEW to artificial gastric acid in vitro was
significantly different from that of tap water (P<Z0.05) . and tap
water has a certain dilution effect on gastric acid. Conclusion:
AEW with different negative ORP value produced by electrolysis
of tap water has antioxidant activity, which gradually increases
with the increase of negative ORP value, and has the ability to
relieve gastric acid excess, with equivalent effect of 0. 2%
NaHCOs;.

Keywords: electrolytic water; negative oxidation-reduction poten-

tial CORP); physicochemical properties; antioxidant; gastric acid
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0.45 pm SFLIE B L 38 OB A + R RS2
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2019 A FT AR AR o B F= 9 AN 38 0 N 9 e 34 2 K 4R 95
FIK & bR HE D, H pH (X BRI 9. KFE 3
pH 3 5 AR A AR AE - J5 B2 150 K I AR ) BB 52 A8 [
ORP {6 AEW $i AL F1Z: i IR AE 1. AEW Iyt ORP
B Bt K A 1 pHL (B 38 R T 72 3 K 2 X 3R 1 AEW
i ORP {H 5 pH A AH 43 87 . 26 W) H 2 AR 9 3% 1E 48 ¢
(P<<0.01), A W7 )8 ¥ H ORP fEAK (A i ORP
FOBITK T AR AR AL A4 P 4 Ak P 5T 1 A e R HLAE
PR PR AL B0 TE 1 A 2 T NI . P E D R
ORP<C200 mV 7]/ Ay fi FEAK K bR 2 —, & 1 7]
HLAEW JK B 1.2.3 9 ORP fH 4 {6, ® F K F
200 mV(P<C0.05) .4k /K i1 ORP J 1E {8 (353 mV), H.
BT 200 mV(P<C0.05), i Bl AEW £ & fid J 14
IKbRE . YRIE S 0.01 mol/L () NaOH ¥, = pH fE N
11.85, Ay 3 Bl P ¥ W, {0 ORP A 2 1EAH (286 mV) 5 it
HAHCN 0.2% 1) NaHCO; 3 ¥ . H pH 2 8.96 , Sy il M 1%
W, ORP {HHIFMH (273 mV), B E & T 200 mV (P <<
0.05) , 1t B N T il 14 B 1t K R B AT B A Ak 1 g
ORP {§ % AEW 145 5,
2.1.2 MK BT Y TOCE B E 2 ATH.AEW
KEE1.2.3 FEGT YT R & &5 5 KA KR GB
5749—2006¢ 25 1 1k F /K T4 A o ) H.3Fh /K ¢ TG Wb 35 Pk
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Table 1 Indexes of different water quality

4151 pH ORP/mV TDS/ %
KA1 8.5540.02¢  —266.00+4.00¢ 0.10+0.00"
IKAE 2 9.0120.03¢  —372.0041.00¢ 0.1040.00"
IKAE 3 9.5940,04>  —434.0045.00°  0.1040.00"
K 7.2240.06¢ 353.00+10.00* 0.10+0.00"
NaOH(0.01 mol/L) 11.8540.05*  286.00+4.11% 0.1040.00"
0.2% NaHCO; 8.96£0.03¢  273.002.16> 0.3040.00®

T AB/NG TR [ RN B 8 3 22 57 (P <<0.05)
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Table 2 Content of main mineral elements in different water mg/L
28 51 5 k| B o B i il
JKEE 1 54.78040.580" 0.00940.004> 0.00540.003*> 2.16040.133> 3.360+0.074> 0.001+0.001* 4.720+0.048
IKEE 2 56.31040.330"> 0.01040.004" <0.001P>  1.96040.052> 3.270+0.039"¢ <0.001* 4.370-+0.026"
IKEE 3 57.50040.600" 0.01240.003*» 0.00840.004* 1.850+0.391> 3.18740.070¢ 0.001£0.001* 4.170=+0.700"
WK 79.7104+1.510* 0.01940.003* 0.00940.001*  2.59140.127* 3.712240.091* 0.001+£0.001* 5.281+0.013*

T FAB/NG FREA [ FOR BA 3 28 7 (P <<0.05) .
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Figure 1 Superoxide anion radical scavenging ability of

different water samples
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T BRBE ST HEATAH G A 1T R B AEW L ORP H 5% A
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P, 556 25 R AL
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LEAMGERETF 2R BFHEP <00, HYBERT
WHAAKP<0.05), kAKX ABTS H i3t B — &M
THBRAE R 5 S X 3 Bl R K Bt SR 1k B BE 9 B 5T 2
R—E MRS R AEW ABTS Al AEIERES
HA ORP R IEM K. i ORP{H AEW B4 AL i% .
Kim 55 & B AEW A DUE a8 8 Bk E B 3528 1 /s B
ERIAR € i RN e e ol (8

2.2.4 X Fe’ -H, O, i 5 1 51 3 g i 3 0 Ak A T i 5%
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Figure 2 Hydroxyl radical scavenging ability of

different water samples
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Figure 3 ABTS free radical scavenging ability of

different water samples
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AYUEfer:, BRI R A B B R &R e
71, B A B K/NG AEW B S0 A6 38 T HL A7 K/ A X
BLo WFFET % L, 0 JA A A A (F ORP i k) L L4l
P RE S, S ad AR A 45 A AR Bt D AR
5 7 ORP ¥ B & 90 B s i &1 A . R [Al 6t ORP
fH AEW Xf Fe’ ' -H, O, i F JF 51 J Ak & MDA A= i 1) 41
il 3B 71 ORP {H 8% 1M 3% a . 2% . A [ fi ORP {&
AEW 3 H B0 AL TE P LG Bt A Ak 1R A
23 WitEBBAKARUTIRBLERAELEREXE

i

AEW fiit ORP {65 ABTS [ th g bR 3 B A 0] &
T B A BR R R B B R B2 DL N MDA i 2840 56

2 m%:AEH ORPEFURBKEX U REREREETAR
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Inhibition rate/%
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Figure 4 Effect of different water samples on lipid per-
oxidation of liver homogenate induced by Fe*™ -

H, O,

PR ILER 3. S5HLERIILAEW ft ORP {5 4 fhbrE L
FE R 2 A I 2 0 A 6 (P<<0.01), % ORP {5 ABTS B
HIEVE B B A 7 A B R R R R A LR R
PLJ MDA 1 3 2 4 26 5045 31 R 0.965 (P <C0.01),
0.962(P<0.01),0.920 (P <C0.01),0.998 (P <C0.01), i
B AEW i ORP {85 H 5t S Ak 58 ) 47 75 1 3 AH G 1, Bp
i ORP i /& AEW $i S fbfig ) iy F 2R A L 1 ORP {i i
RHEBUE L RE F7 R
2.4 WEHIAIBHRITISHERER

HE 5 AL R ORP  AEW £ A T B Wb %
ML 5 min, X RS AT H BR HORTRE ) 2 B AR K
JKEE 3 3R TOKEE 2 5KFE 1. 5 0,29 NaHCO; 4
o K AE 2 5 H X AR AN L8 B R RE 7 A 2L K AE 1 AR
F 0.2% NaHCO, ., Kt 3 & F 0.2% NaHCO,, % I}
&) ZE K 2 10,30 min, AEW Xt A T8 3% A A4 A ek 55
WIR A B e 1) KF- K AE 2 55 0.2% NaHCO, S M ) .
it . A F 5 ORP{H AEW 54k FI7K AH L B A b AL E R
AT T AR K AR g — B i 700, % B R A — 2 W B R
AP NaHCO; B —FPim A . F H TR EHmRE 2

®3 AEH ORP AW MEMKS ORP ESHENFEEMBLES
Table 3 Correlation analysis between ORP value and antioxidant activity of different alkaline electrolyzed water
b 1 ORP i AB"I‘SEIFH% ﬂiw%?gm %’TEEIFH% MDA 1%
TR A FEHRR AR R
1 ORP {i 1.000
ABTS A i F 3 B %< 0.965" * 1.000
A B T H ORI 0.962* * 1.000* * 1.000
2 H SRR 0.920 " * 0.991** 0.986 * * 1.000
MDA fiji ] % 0.998 " * 0.963 " * 0.970* * 0.917* 1.000

tox BEMIRK(P<0.05),

x x fR dg FAE G (P<C0.01)
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Figure 5 The neutralization ability of different water

samples to artificial gastric acid in vitro

i AR IR 2 5 B0 W Ik AL RS R A L B AR A B
ZHFE RSB IMIE®?, AEW KFE 2 R E RS RS
0.2% NaHCO; A1, Ui B AEW W] RUAE S — Fh K 2% Bt 12
R RE2EME MR ZRENENRIT L. EdN AEW
pH 5 2 7 #E 5 (9 A OGP 4y M 3R B AEW Rl i iR
&1 5 pH {5 & % IE M3 (P<C0.01), Panda %
G R L v U A ) 1 R R I S i R &
HE 1, U] pH 5 22M% B RRAE I A, Hil I R — 2.
3 Hik

TR0 2 WA W) 17 S Ab R J e Ao eV Al A K 1.2 Bk
AL AR AR AF A PN IR FT 7K A 56 TR T A o 58P LA K
BB DR R i 1 Rk 2 1 RE 7. 1 Ik A R L A
E & B R A K R PLELRE DML AT £E . HE S oK
2 RARmbiEm ) KA FAmE. RA W
B CABTS [ By L35 B g 71451 8 (49.0640.16) , (1.46 +
0.03), (3.0440.08) pg 4/ E C/mL., MDA i # &
(20.40£1.56) % . g HERAE S 5 0.226 NaHCO; 024,
AT IF & H A A R 22 i R AR T A% S e PR TR UK
o 8 o A KO AR A R O TR A R e . ) BT gk
— 35 R v A 7K LAt T B A R R B AR A 3 T A (R
[ % JH b 2y R SO 5 A R A T A

2% ik
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