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ABATRACT

Hydrogen Carbonate Hot Spring Water Plays the Role of Hydroxyl
Radicals Scavenger

Jju-Home Lin, Yi-Ling Lu

The unpollution of hydrogen carbonate spring waters (HCSW) taken from
Chi-Keng (Kaohsiung, Taiwan) were analyzed for the scavenging effect of hydroxyl
radical. These conditions are favorable for the generation via Fenton chemistry of the
hydroxyl radical that was measured by HPLC using salicylic acid as a probe. The
results indicate that the HCSW may play the role of hydroxyl radicals scavenger in
different concentrations (0, 1, 10, 100, 1000 diluted spring water). Compared with
milli-Q water groups, the different diluted spring water groups decreased 2,3-DHBA
and 2,5-DHBA levels by 91.3+0.59 % and 95.1+0.48 % in the original spring water
group, by 89.2+1.35 % and 94.4+096 % in 1:1 diluted spring water group, by
83.6+1.24 % and 90.4+1.33 % in 1:10 diluted spring water group, by 68.3£2.17 %
and 70.1+£3.28 % in 1:100 diluted spring water group, by 29.8+3.23 % and 32.1+4.37
% in 1:1000 diluted spring water group, respectively. Two antioxidants, vitamin C and
melatonin were played a potent role of hydroxyl radical scavenger. The melatonin
scavenging effect was increased by the HCSW in melatonin- spring water mixed
solution. However, the low concentration of vitamin C (<10 mM) in vitamin
C-spring water mixed solution was played a pro-oxidant effect that was against the
effect of scavenging hydroxyl radicals produced by carbonated spring water. The
results suggested that hydrogen carbonate hot spring water plays the role of hydroxyl
radical scavenger.

Keywords: Hot Spring Water, Hydroxyl radical, Sodium Hydrogen Carbonate
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AFE Y ehd § pd A (hydroxyl radicals; "OH) kim & EEF ki & g+
£ F #7A 2 (Fenton reaction) > AF7 % ESk 71 * (¥ L f% & ¢ ALY p
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(1) pH 7.4 Tris pad& % W7k
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G)IM g5k
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Fenton reaction

(3) "OH + salicylic acid — 2,3-DHBA + 2,5-DHBA DHBA production
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A% & &R TOH 44 j’-“fmmg o Fenton & J&1é vkt & X5 8 »ea iR B A 17 R
(high-performance liquid chromatography){rii i& C18 & 7 ¢ (PHASE-II ODS 3UM
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BRERERHRIEL SR T2
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BEEA 10 B4 HOSW T o3 pe % 4 6] 5 83.6+1.24 %2 90.4+1.33 % -
2 %R £ ¥ 23-DHBA - 2,5-DHBA # & chjrf|sck » Tia@ A w5
92.7+2.89 %% 91.8+1.54 % ¥ 422 % & HCSW iR & {4 > 422 % = Jc "OH

44 P EALH % T (B 5) -

(= ) HCSW ¥t4w e OH % % % 3 L F o #

*EF A7 % % B 0 7 k& Fenton reactive solution(*OH solution) & 3 %
A2 B chde 438 L) 0 4B 4>t "OH solution > 4p = #8 4% (0.1 mL)2 saline v
HCSW ¥ 3 5l424p § ey IR % - 17— # +* & saline+ "OH 4+ HCSW+ "OH
2R ERNAend b L EF L F RESE T 0 TOH+HCSW £ 3 115 scendn

"OH # W% » “f TR LK GG ot o HA KR B IRahfug UF BV ER
- R LT R RMFARKESR TG F pd At 0 T ERAPH B IRE §

B ksl dz s I 9 (1 6) -

T~

Foier gy v AR EARBP AR SR R LL T4 5
FEELAERT T pd AR F 2P B FAPHR B S
%%ﬁ%lﬁiﬁﬂﬁ‘W%%»%ﬂrﬁﬁ@ﬁiwn, B ELIR A dRY
P g d Ao 3 - 2 anigd & 3 pod F(hydroxyl radicals; "OH)® 2
450 OH 2.9 #4h2n s 2 hsnang o0 5 403 (0) T > Bufsa
(mitochondrial electron transport chain) } 7 % > @ A= cniF 3 i £ 4+

(supraoxide anion; "O,)%_# # 44} "OH ¢ha & %k & Fenton ¥ 3% o OH
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"NO + "0, = ONOO

ONOO™ + H,CO; = "NO, + "CO; + H,0 5 NO; + CO, + HyO Peroxynitrite decomposition

"OH + HCO; = HCO3-HO complex & “COj;” + H,0 Hydroxyl radical decomposition

"HCO; SH' + "CO; pKa<0

CO,+H,0 S H,CO; S HCO; +H"  pKa=6.372,25C

HCO; 5 COZ+H'  pKa=10.32,25C
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