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ABSTRACT

Objectives: This study was conducted to examine the subjects’ oral health status and changes
in the oral environment after mouthwash with effervescent Vitamin C and its intake and to
understand the impact on changes in the number of bacteria causing periodontal diseases in
the oral cavity based on the oral health status and oral environmental condition. Methods:
After obtaining approval from the Institutional Review Board of D—University, 45 people (24 in
an experimental group and 21 in a control group) who participated in the oral health program
were selected, among visitors of the Clinical Dental Hygienics Laboratory of D. University in
B. Results: Based on the subjects’ periodontal health status, the number of bacteria causing
periodontal diseases in the oral cavity decreased in both experimental and control groups
before and after the experiment. However, in the experimental group, it was significant when
the Bleeding on Probing(BOP) level was below average, and Calculus index(CAL) was above
average, in Aggregatibacter actinomycetemcomitans and the red complex. It was also significant
when CAL was above average in the orange complex in the control group. Regarding bacterial
changes in periodontal diseases based on the subjects’ oral environmental condition, there
was a significant change in the Adenosine Tri Phosphate (ATP : intraoral contaminants test)
test in the oral cavity in A. actinomycetemcomitans and the red complex in the experimental
group and in the O’Leary index in the control group. Further, there was a significant change in
the orange complex in the ATP test in the experimental group. Conclusions: A comprehensive
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analysis of the results revealed that the oral health care program for dental hygiene decreased the
number of bacteria causing periodontal diseases in the oral cavity in both experimental and control
groups.

Key Words : Mouth wash, Oral health, Oral microbiology, Periodontal disease, Vitamin C
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Wilcoxon’s smgle rank testE Ao}, T4 Elol whe x|Ae o] HskE 24617 9
A A ARG Ao B testS Ala5IAT)

&z
1. CHAMKIS 0] tbxiol EA

AT IRFE2] LRk Q1 EXJol|A] AJH-2 AdditollA] 27} 54.2%(13%), I 2H7}45.8%(11%), th=
oA EAF7H66.7%(14%), A7} 33.3%(778) 2 LrEFStTE troli= Alg ol 4] 254 w]Rte] 70.8%6(177%),
25M] 0)’g0] 29.296(78) R 2™ thRol|A] 254 T]Tte] 71.49%(159), 254 o]4fo] 28.6%(68) Atk &
oA Agiol|A 11 ofs7} 33.3%( 89), thE o/do] 66.7%(16%) R, tiEwollA 11Z ofs7}
19.0%(4%8), thE oldo] 81.0%(17%8) = YeRgth. ti/dARE<] 73707 Q1A= AE T 5 66.7%(168)7}
£}, 33.3%(8%)7F Lrickal 513l om tht % 81.0%(177%8)7F &, 19.0%(4%)7F et shodct 7
0% Aol A ‘Hogolekal S-S tl R 7 Bk om AE: 58.396(14%), TR 42.9%(97)
Ak, FAQ1 SlE 17 Adeiolii = Agwollif= Bg o2kl S Esh ti A7 45.8%(11%) & 71 &
RoH, tixol|A = THESttFetar -Saat tl A7 42.9%0%) 2 7P B tt<Table 1>.

2, LS| X|FAZYEN W 7 ZEBHE

ARl Ada tjR7e] X317 AEjellA] BOP, CAL, 743 aA oA L4A7) 83
(OHB), 73], O'leary index, 77 W ATP Z3AMS- £A3 At SAIXQ 2ol 7} gllom & X577l
g 3R AA oA = R ek EA8E 120 2 541613t Table 2>

3. CHaxtef HlER 43 Ze X 1 ZHIEH A2 WHE M=+

Table 1. General characteristics of the subjects Unit : N(%)
Characteristics Division Experimental group ~ Control group
Gender Man 13(54.2) 14(66.7)

Woman 11(45.8) 7(33.3)
Age Under the age of 25 17(70.8) 15(71.4)

Over 25 years old 7(29.2) 6(28.6)
Education Less than high school 8(33.3) 4(19.0)

College or higher 16(66.7) 17(81.0)
Oral health Good 16(66.7) 17(81.0)

Bad 8(33.3) 4(19.0)
Oral health interest Interested 5(20.8) 7(33.3)

Be normal 14(58.3) 9(42.9)

No interest 5(20.8) 5(23.8)
Subjective gingiva health condition Satisfied 3(12.5) 9(42.9)

Be normal 11(45.8) 7(33.3)

Bad 10(41.7) 5(23.8)
Total 24(100.0) 24(100.0) 21(100.0)
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4. LS| X|FEAZ-YEHO [hE X| e {2l Hal

A IAES] At A3 S0 A4 20| & BOP, CALE 2-& tiAES] B s 7le2
& vt o), Bt olotz THEste] AP tiEte) RISt A =5 FA6Igih Aol A= Aa & Red
complex |58t A2 #Slof| A BOP7} 3+t 0[5kl 79, CAL| - o/l 749 FofotA| Lretist
O (p<0.05), h2HolA = BF F-2l5kA] ekttt Orange Complex X522 Ao Hstollx] A
& CAL®| 3+t o)/l 73-¢ F-2l5kl 2 H(p<0.05), tizollAl= BOP7F B+t ol5tel 732 f-ofakict
(p<0.05). Green ComplexellA= At TRt 25 5-2]5HA] 9 THTable 4>.

5. CH&Re| Z2E Lol hE X2 2ol Hel

VA= R dEel e A Hat A 0] Al 4= Aol & e B A4S 7182
T 3t o), Wt ofskE HEste] F g IF S 5 241 41} Aa & Red ComplexollAl= A ¥
o] 77 Ul ATP ZAtolA §-9J51A] LreRtom(p<0.05), thEzellAE Oleary Indexoll A -g-2] itk
(p<0.05). Orange Complex+= A &-0] ATP ZAfellA 525131 o.M (p<0.05), thEollAl = F2lskA]
QtTH<Table 5>.
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Table 2. Periodontal health status and oral environmental status Unit : Mean®SD
Characteristics Division Experimental group  Control group t(p)
Periodontal health  BOP 6.27+7.89 7.3614.80 -0.305(0.762)
CAL 41.68+19.42 40.924-24.44 0.113(0.911)
Oral environmental OHB 10.39£2.20 11.11+2.05 -1.209(0.234)
Halitosis 71.424+15.32 76.331+14.78 -1.092(0.281)
O'leary Index 51.28+20.12 51.53+15.42  -0.045(0.965)
ATP 5.18+0.37 5.30%0.25 -1.207(0.234)
*by t-test

Table 3. Bacterial counts according to subjects' vitamin intake and mouthwashing use
Unit : Mean=£SD

Characteristics Division N Experimental group  t(p*) N Control group  t(p*)

Vitamin intake Yes 15 1.60+0.51 0.727(0.476) 11  1.55%.522  1.115(0.279)
No 9 1.43+0.53 10 1.30+0.48

Mouthwashing use Yes” 12 1.58+0.51 0.595(0.558) 15  1.60+0.51  4.584(0.001)
No 12 1.45+0.52 6 1.00

"by ttest

U In the case of "Yes" in the presence or absence of a cleaning agent, the answer is "to use an oral
cleaning agent instead of brushing".
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Table 4. Changes of periodontal disease induced by periodontal health status

Characteristics Periodontal health status Eﬁzﬁig%tal gro;(};*) N Mecai)lrfso]l)groupz(p*)
Aa&Red Complex BOP Less 7.90 16 -4.08+522 -2.556(0.011) 12 -2.40+6.54 -1.153(0.249)
Over 7.91 8 -3.59+14.77 -1.820(0.069) 9 -4.13+£4.79 -0.730(0.465)
CAL Less 43.31 16 2524557 -1.420(0.156) 15 -2.10+6.39 -0.840(0.401)
Over 43.32 8 -6.71+1.18 -2.521(0.012) 6 -5.7542.87 -1.342(0.180)
Orange Complex BOP Less 7.90 16 -1.70+7.84 -0.852(0.394) 12 -6.21+5.06 -2.201(0.028)
Over 791 8 -4.62+589 -1.680(0.093) 9 -3.48+7.19 -1.095(0.273)
CAL Less 43.31 16 -040+7.79 0.0001.000) 15 -5.34+591 -1.960(0.050)
Over 43.32 8§ 7214270 -2.521(0.012) 6 -4.30%+6.93 -1.342(0.180)
Green Complex BOP Less 7.90 16 1274413 -1.580(0.114) 12  3.90#+3.35 -1.095(0.273)
Over 7.91 8 0.99+5.34 -1.680(0.465) 9  4.63+£1.80 -1.604(0.109)
CAL Less 43.31 16 0974451 -0.711(00.477) 15 4.584+2.80 -1.572 (0 116)
Over 43.32 8 1.61+4.62 -1.604(0.109) 6 3.29+2.64
"by Wilcoxon'’s signed rank test
Table 5. Changes in periodontal disease induced by oral environment
Characteristics ~ Oral environment N axep;lnirrée]z)ntal - O:(E*) N Mezi?it;ODl £roup )
Aa&Red Complex OHB Lessl0.67 13 -551%4.02 -1.738(0.099) 7 -019+6.14  1.853(0.080)
Halitosis Overl0.6 11 -2.04+£5.50 14 -470+5.12
Olleary Index Less74.07 13 -236+6.11 1.869(0.080) 10 -2.13+6.62  0.754(0.460)
ATP Over74.08 11 -5.77£2.25 11 -4.06+5.05
OHB Less46.5 9 -3.85+537 0.055(0.957) 6 -6.91+0.50 -3.234(0.006)
Halitosis Over46.51 15 -3.96t4.91 15 -1.63+(6.26)
O'leary Index Less5.26 12 -713+126 -2.385(0.035) 14 -3.36+590 -0.238(0.815)
ATP Over5.27 12 -1.71+6.28 7 -2.711+598
Orange Complex OHB Less10.67 13 -4.38+7.27 -1.27200.217) 7 -3.27+6.13  0.947(0.355)
Halitosis Overl0.6 11 -0.65%7.01 14 -5.93+6.05
O’leary Index Less74.07 13 -1.93£8.01 0.535(0.598) 10 -3.46+7.08  1.148(0.265)
ATP Over74.08 11 -3.54£6.51 11 -6.48+4.84
O'leary Index Less46.5 9 -2.03+7.61 03280.746) 6 -571+6.74 -0.312(0.758)
Over46.51 15 -3.05%7.27 15 4774599
ATP Less5.26 12 -5.79+4.85 -2.291(0.034) 14 -6.02+5.02 -1.048(0.308)
Over5.27 12 0.45+8.08 7 -3.09%+7.80
Green Complex OHB Less10.67 13 1.48+4.29 0.329(0.731) 7 3.46+3.85 -0.725(0.490)
Overl0.6 11 0.8314.82 14 4594211
Halitosis Less74.07 13 1194504 0.014(0.989) 10 4.47+2.41 0.399(0.694)
Over74.08 11 1.174+3.89 11 3.98+3.13
Oleary Index Less46.5 9 -0.26+3.81 -1.239(0.228) 6 5.48+1.14 1.365(0.118)
Over46.51 15 2.04+4.70 15 3.70%3.07
ATP Less5.26 12 1.58+3.94  0.432(00.670) 14 4.69%2.14 1.130(0.273)
Over5.27 12 0.7845.06 7  3.261£3.72

"by t-test
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257] A 7] sl ] Hsprh dojubal 2440 2 fejrt frjal & 4 9l o] = QI8 4
Ui 29| #abr} dof U=l gash Aatolut t iz 7i7iR1IE 2] vl S 71A] e A= ol B
+ tAREl S Yol 5715 5 RIS T doftial B of k. Aol = Etotal x| e
o] A} t27te] Hawoj| A A o] Zfo] & Hol= 212 a2y HIERI CE ARgsto] A1 2 3
= £7H41 /\l‘flxl Tt A2 o 2l o' A7k o] Xt Haffajee 5{27]9] ?17toll = Aa &
Red complex® E-75]= 2|52 91752 M 2|5} #do] 2t} 51311, Orange Complex=
e XFAS QA2 A5 T B4 221} Bedo] o} sigit). CALS A@oll A Bt
o/l Aol A XA fHate] At FFEisiglon o] = A & e T2 S Al
o] 71 x| Az o] ofaf X]HH % X2 Ho] 2 l’—‘il—} x[efjo] A 9] = vl =2 420l 7iAlE o CAL
o] g3t ofskRl ol A} it o]l Fehoilxf o] x|t Flto] ZhAavt o FrElo] Uehta A
ojgt Azt =it Ul RS %780 ATPY| iSjollA] 217 e] e o g Qlgh H1E3t
He)7h U 2 Al B Aleto] 27 Eof FA12 2.2 fol5kA| LRt Zlol2t AbRHT
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