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THE EFFECT OF MOUTHRINSE PRODUCTS CONTAINING DEEP SEA WATER

Seonah Kim, Hae-Jin Jang*, Yung-Geun Yoo*, Yong-Shik Chu*, Yang-Ho Park, Jun-Woo Park
Dept. of Dentistry, College of Medicine, Hallym University
*Watervis co.

The aim of this study was to evaluate the effect of mouthrinse products containing deep sea water. We used original deep sea water (DSW) and
processed deep sea water desalinated by reverse osmosis at one time (DDW-1), by reverse osmosis at two times (DDW-2) and concentrated by reverse
osmosis (CDW). We made 2 kinds of mouthrinse products containing CDW and other agents for smell and taste and one product without deep sea
water. The negative control was distilled water. In vivo study, the dental plaque index scores and the gingival index scores were reduced after 4 weeks
mouthrinsing three times daily with 4 kinds of deep sea water and 3 kinds of mouthrinse products(p<0.05). The pH of dental plague in 1 minute after
mouthrinsing was not higher than 3.5 in ali solutions, but the pH in 20 minutes after mouthrinsing was higher than 5.7 in DSW, CDW and 3 kinds of
products which had higher mineral contents. In vitro study, the mouthrinse solutions containing the higher mineral contents were also the more effec-
tive in reduction of methyl mercaptan which is one of the causes of halitosis. The 2 kinds of products containing deep sea water killed Streptococcus
mutans (ATCC 25175) in culture plates in one minute. These results indicate the usability of deep sea water in mouthrinses for oral hygiene manage-

ment.

Key words: Deep sea water, Mouthrinse
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Table 1. Mineral contents of deep sea water (ppm)
Mineral contents DDW-1 DDW-2 DSW - CDW ~ ProductA . Product
Ca 42 0 1254 1318 108.7 1040
K 32 0 106.7 1104 97.8 93.6
Mg 45 0 354.0 356.8 300.6 2877
Na 78.0 08 3021.1 31493 2714 21738
cl 152.5 18 5569.7 53288 3955.7 3785.8
SO« 3.6 01 823.1 922.9 706.2 6759
A 246.0 27 10,000.0 10,000.0 7440.5 7120.9

DSW ; original deep sea water

DDW-1; processed deep sea water deslinated by reverse osmosis at one time
DDW-2; processed deep sea water deslinated by reverse osmosis at two times
CDW; processed deep sea water concentrated by reverse osmosis

product A, B; mouthrise product containing CDW and other agents

Table 2. Recipes of product using deep sea water (%)
o Materials | Product A ProdutB . PodwatC
distilled water ' - - 89.53
deep sea water 89.73 93.69 -
Sodium fluoride 0.02 0.02 0.05
Glycerin 5.00 3.00 5.00
Saccharin 0.01 0.01 0.10
Citric acid 0.01 0.01 0.01
Sodium laurylsulfate 0.03 0.03 0.03
Sodium citrate 0.04 0.04 0.10
Ethanol 5.00 3.00 5.00
Xylitol 0.10 0.10 0.10
Flavor 0.03 0.03 0.05
blue dye #1 0.03 0.03 0.03
Sum 100 100 100
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Table 3. Plaque index scores by use of mouth rinse

f or 4 weeks
B Sample Before (sd) After (sd)
"Distiled water 115 (0.47) 103 (0.36)
DDW-1 1.08 (0.51) 0.78 (0.67)
DDW-2 1.31 (0.44) 0.95 (0.56)
DSW 1.25 (0.49) 0.71 (0.23)
CDW 1.65 (0.63) 0.85 (0.43)
Product A 1.52 (0.55) 046 (0.23) *
Product B 1.23(0.52) 0.53(0.34) *
Product C 1.21 (0.45) 042 (0.36) *

* ; Statistically significant by paired t-test at the level 0.05.

Table 4. Gingival index scores by use of mouth rinse

f or 4 weeks
, j‘Sample : Before (sd) After (sd)
Distiled water 0.54 (0.23) 0.52 (0.21)
DDW-1 0.51¢0.21) 0.49 (0.18)
DDW-2 0.53(0.24) 0.50(0.22)
DSW 0.59 (0.19) 0.49 (0.23)
CDW 0.59 (0.21) 045 (0.24)
Product A 0.56 (0.19) 042 (0.21)
Product B 0.53(0.22) 043(0.22)
Product C 0.52 (0.23) 041 (0.21)
5.8
5.6 ? —
% 5.4 ,' / :glssval"ed water

——DDW-1
——DDW-2
—+-CDW
—+—Product A
-—Product B
- Product C

Time (min)

20

Fig. 3. The pH changes by use of mouth rinse for 4

weeks.
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Fig. 1. Removal rate of dental plagque by use of
mouth rinse for 4 weeks.
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Fig. 2. Decreasing rate of gingival index scores by
use of mouth rinse for 4 weeks,

100

80+

Deodorizing activity(%)

DDW-1  DDW-2 DSW cbhw

Deep sea water

Fig. 4. Deodorizing activities of deep sea water
against methyl mercaptan on processing methods.
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Table 5. Antimicrobial activities of oral mouth rinses
using deep sea water against Streptococcus mutans

(CFU/mL)
e Product A -~ ProductB Product C
" Lmin ND’ ND TNTC?
24 hours - - TIX10°
48 hours - - ND
1) ND means not detected.

2) TNTC means too numerous to count

1 min
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Fig. 5. Decodorizing activities of oral mouth rinses
using deep sea water against methyl mercaptan on
processing methods.

24 hr 48 hr

Fig.6. Sireptococcus mutans colony after washing with three products.
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