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The caries activities of some commercially available children's beverages were measured to determine
the risk of dental caries and provide basic data for preventing dental caries. For the experimental
beverage, the beverages with the highest market share among carbonated beverages, fruit beverages,

milk, and fermented milk products sold in the domestic market were selected. As a control, 0.25%
glucose trypticase soy broth was prepared and used. The pH of the beverages, titrate acid and
buffering capacity, and the acid production and vitality were measured over time after inoculating the
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beverages with Streptococcus mutans. The pH of children's beverages was the lowest in soda
(2.61+0.02), and milk had the lowest in titratable acid (14.00+0.58). Fermented milk (80.33+3.64)
had the highest buffering capacity, and carbonated beverage (9.40+ 1.06) had the lowest (~<0.05).
Carbonated beverages (3 hr and 25 min) had the highest acid production, and milk (4 hr) had the
lowest. In conclusion, thorough oral hygiene management is necessary after consuming children’s
beverages because they have a low pH promote high acid production of S. mutans.

Copyright © 2023 The Korean Society for Clinical Laboratory Science.
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Table 1. Characteristics of drinks and control group

ofglo] & vfol {E5to] HiesheA AZlo] w2 pH Wl
2 295191}, 92 Yol § mutans T A7) T AP 4
=2 wjofet7] gfste] Al Hierslel Al 2 2gshck

£ A7 S AE U ofdlo] SR SARSS
17}5}o] X|ok9-A1g 207 4 Gl kS FopiL oflolo]
AR 27] 953 991 SA1F, MobdAES oy
3] 9Ie-2HHE S AT 7|3 RE A A

sttt

U thBPEES] AEE<R ofdlo] S=5 Thke&E R carbo-
nated drinks), ZH-S=fruit drink), $--Hmilk), @&
Y=(fermented milk) T-O& &S] 71 AJAFES-80] &=
2255 57\ Adoioitt. A¥T-2 2t =9 pHE S75%
T pH7H 7P B2 255 17K AAsto] ARESISIAL, iz
2257t e AEolA Al S4]e] wE pH HekE 2] 9
31 0.25% glucose tryptic soy broth (TSB)S Al &5}t A&
Elieg

0.25% glucose TSB+= 32 357 100 mLof| TSB &
2.75 g¥} glucose EH(D-(+)-glucose) 0.25 g& E3I510] I
HIRE & 121TCoflA 1581 Bt F ARESIGIT Adof AREE
AT} 2] A2 Table 13} 2t

Al
=

N
oot
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S mutans ATCC 319895 AFg5l9joH, = A7A%E HYt
321 A& 0.25% glucose TSB -&20]] H&5}o] 37T HiF7 o]
A1 24A17F &L 37} Al BlSFSIoIT.

3. 020l =2 pH &3

Group Product name (company) Composition

C Coca-cola (Coca—cola Korea bottling) Liquefied fructose, carbonic acid gas, caramel color, phosphoric acid

F Minute maid Koo Grape (Coca-cola beverage) Citric acid, grape fruit juice, sucralose, vitamin C, sugar syrup, calcium lactate
F. milk EO (Namyang company) Skim milk 23.726%, powdered skim milk 1.074%, liquefied fructose, dextrose,

lactobacillus bifidus, xylitol, sucralose, cyclodextrin cyrup

Milk Seoul milk (Seoul milk)
Control  0.25% glucose TSB

Korea cow’'s milk 100%
0.25% glucose (D-(+)-glucose), TSB, deionized water

Abbreviations: C, carbonated drink; F, fruit drink; F. milk, fermented milk; TSB, tryticase soy broth.
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50 mLA U0 Al RRRIZIAS HEAIA pHE 202
27517 Yolo 1A17H 52t WHISIAE}. pH meter (920A pH
meter; Thermo Electron Orion)E °]-8-5}1%] pHE =751
I ZF Z=oA 33] HHE AsiGirh

AT it 255 242 50 mlA gL 1ARE-59F at
3t%-50% NaOH= 27] pHollM pH 7.074] S3pA171=H &
23S 33 ¥ 6100 22 pH 1.0& Sd=t &
23 50% NaOHe| ¥& &5 o= Hgololal &5 pH
7.0014 =2 27] pHE ¥l gho & S 7|=d Bast 4
g ol ARttt

5. 0{210| 82 W S. mutansdel At MM =X

a5 AEste] 50 mLE Hard vAo "L 1A 5<%t
WRIREE pH 7.00& F31513Ith. pH meter (710A pH/ISE
meter; Thermo Electron Orion)2} electrodeS AFE]9]|
U =1 stoluEn|do] ddsto] 30&2ntt pH7F A
& HYE Y H=E YA $ vjg7 ol 42|A1717] Aol pH
electrode=70% Y- &N O = FAGIIL R T 5
5] FAIRE 3 vl of| FHIAIFH.

0.25% glucose TSB -&HZ A L3I} X[ Ajof| whe} A|£5F 5
it AESlo] FH[SIAL pH 7.002 F3kE 28 10 mLy}
0.25% glucose TSB-& 10 mLol| 32} Al ¥iFE S mutans
v 2 mI& F7Isto] 1~2%7F 83 5 vjjef7o] ol nle]
ZH= pH electrodeol] AAAIZT

= A2 33 WEE A1 T S4E0] B i3l
ok 2 2= W S mutans®] 4FA8/300 ©Jsfl pH 5.5 oI5k Eof
Al =H dels B A8ARKEE ARSI

Table 2. The pH, titrated acid and buffer effect of drinks
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6. 0{2I0| 22 W S mutansdo| M =8

<2 50 mLE 1A17H8<?t R 5 50% NaOH=Z pH 7.07F
A AAAFH. AFH 250 0.5 mL S mutanss ¥l &3
T HF AT, 1A 4AIRE 8AITE 12417, 24417 -5<T v
F710llA i = AR EE AWo] 7+ 325 1,000 ulA 5
810] 10°~10"714] 3}4et 5 vj2] gHE0] -2 mitis sali-
varius agar plate®l] HEoIAtt FF F 724X 52t i
of| A Biget & 7 ATttt A o] 5=.0] Fol Wt 2 ARk
3 32} g4 Ml 5(colony forming unit)E Alo] & W Al
o] HEHEE S
7. SHEM
S0l thet 271 pHe} A4k S=of tieH At 848 54
YA pH, =9 ZF AR E At 4= B E2EAt
SIS

7y 7] pH 7.07HA] B S=571 S mutansS] 4+ 4373
of @t pH 5.5 ofst= WolA| =t deli= B A8 AI7H 2}
o|& v]iol| dll Kruscal-Wallis testE Al¥otALL, -
7ko] A}o|AA-E Mann-Whitney testE A|35I3ch 28 U]
A2} 2+ A Al Je 8/3579] A}o] H]il+= Repeated
measured ANOVAZS AJ¥5191tt. SARZAH SPSS (Statistical
Packages for Social Science 20.0; IBM SPSS Corp.) &4
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1. MASZEO| pHe} XH A
Ay S50 THAE = ERRSR(2.61 £0.02)7FH7FS Sk
o, 0.25% glucose TSB &(7.13+0.02)°] 7F& &)<t

Group pH**

Modified pH**

Titrated acid** Buffer effect**

(7.0 - pH) (uL/50 mL) (uL/ApH)
C 2.61+0.027 4.39+0.02 41.30+4.727 9.40+1.067
F 3.08+0.26” 3.92+0.12 150.21+2.08" 38.31+1.827
F. milk 3.62+0.03% 3.39+0.03 272.32+10.60% 80.33+3.64%
Milk 6.81+0.049 0.19+0.04 14.00+0.587 73.68+14.859
0.25% glucose TSB (control) 7.13+0.02% 0 0

mean=SD.
Buffer effect: titrated acid/modified pH.
**pP<0.01, by Kruscal-Wallis test.

DIDThe same letter indicates no significant difference by Mann-Whitney test.
Abbreviations: C, carbonated drink; F, fruit drink; F. milk, fermented milk; TSB, tryticase soy broth.
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Table 3. The pH change of the soft drinks by incubation time unit: pH

Group Control

Timc_a 0.25%

: . . . (o]
(hr:min) c F F. milk Milk dlucoss TS5
0:00 6.89+0.09 6.70+0.05 6.77+0.02 6.86+0.03 6.93+£0.08
0:30 6.56+0.02 6.42+0.02 6.66+0.05 6.65+0.06 6.76+0.04
1:00 6.46+0.02 6.38+£0.04 6.52+0.03 6.57+0.08 6.65+0.03
1:30 6.36+0.03 6.33+0.02 6.39+0.03 6.45+0.11 6.55+0.01
2:00 6.22+0.05 6.20+0.03 6.25+0.03 6.30+0.15 6.44+0.01
2:30 5.95+0.15 6.08+0.02 6.10+0.02 6.11+0.16 6.27+0.03
3:00 5.63+£0.20 5.95+0.03 5.90+£0.03 5.89+0.13 6.00+£0.08
3:30 5.25+0.18 5.81+0.02 5.68+0.02 5.70+£0.13 5.54+0.15
4:00 4.86+0.16 5.64+0.02 5.47+0.01 5.50+0.16 5.08+£0.12
4:30 4.64+0.07 5.52+0.03 5.26+0.01 5.24+0.15 4.78+0.08
5:00 4.47+0.05 5.35+0.06 5.10+£0.03 5.01+0.13 4.69+0.03
5:30 4.38%0.01 5.08+0.07 4.96+0.04 4.82+0.13 4.68+0.02
6:00 4.31+0.01 493+0.04 4.84+0.05 467+0.12 4.67+0.02
6:30 4.26+0.02 4.75+0.04 4.72+0.06 4.53+0.11 4.67+0.02
7:00 4.23+0.03 4.63+0.03 4.62+0.07 4.44+0.09 4.68+0.03
7:30 4.19+0.03 4.51+0.06 4.54+0.07 4.36+0.09 4.68+0.03
8:00 4.17+0.03 4.46+0.04 4.48+0.08 4.31+£0.08 4.68+0.03
8:30 4.15+0.04 4.41+0.02 4.42+0.09 4.27+0.08 4.61+0.10
9:00 4.13+0.04 4.36+0.02 4.38+0.09 4.24+0.08 4.69+0.03
9:30 4.11£0.04 4.32+0.02 4.35+0.09 4.21+0.09 4.68+0.03
10:00 4.09+£0.04 4.30+0.03 4.32+0.10 4.19+0.09 4.68+0.03
10:30 4.09+0.05 4.25+0.02 4.29+0.10 4.17+0.10 4.68+0.03
11:00 4.09+0.05 4.21+0.03 4.27+0.10 4.16+0.10 4.68+0.03
11:30 4.07+0.05 4.18+0.02 4.25+0.11 4.15+0.10 4.68+0.03
12:00 4.07+0.05 4.17+0.02 4.23+0.12 4.15+0.10 4.68+0.03

mean=+SD.

Abbreviations: C, carbonated drink; F, fruit drink; F. milk, fermented milk; TSB, tryticase soy broth.
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2. 2t 880 S. mutans BE & At

pH 7.00% AAH 272} 0.25% glucose TSB &20] .
mutansg FE510] HiFAIR] T 12417 5%t pH7F 2|02 3]
UA pHRI 5.57H4] HolR|=t]] Aefi= AlTkS ARSI ©
Ah&E+= 27] pH 6.8801A4] 3A1ZF 304 Hiofl pH 5.5 ©lst=
"ojA pH 5.257} =it} IHSE+= 271 pH 6.8894] 54]
Zkoljoll pH 5.350 & "ojFirt. T3 Uaf+=27| pH06.77
ol 4A17F o] fjof] pH 5.47 0 & "ol o™ LRI 44T o]
o 27] pH 6.86°141 pH 5.50& HolFct. thz2 0.25%
glucose TSB &2 44171 o]uio]l 27| pH 6.93°114 pH 5.08
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Table 4. Spending time dropped to the pH 5.5 by acid product of
Streptococcus mutans

Group Time (hrimin)**
C 3:259
F 4:487
F. milk 3:50% 9
Milk 4:00% ¢

0.25% glucose TSB (control) 3:407 P

**P<0.01, by Kruscal-Wallis test.

# 9.9 Ihe same letter indicates no significant difference by Mann—
Whitney test.

Abbreviations: C, carbonated drink; F, fruit drink; F. milk, fermented
milk; TSB, tryticase soy broth.

2 GolHKTable 3).
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Table 5. The colony forming unit of Streptococcus mutans in drinks by incubating time unit: CFU/mL
Time Group Control
(hr) c? F F. milk” Milk? 0.25% glucose TSB
0 6.99+0.01 7.07+0.02 6.85+0.03 7.01+0.02 7.01+0.01
1 6.95+0.03 6.98+0.05 6.85+0.23 7.14%£0.17 7.14£0.01
4 7.04+0.01 7.04+0.04 7.03+£0.03 7.28+0.01 7.59+0.01
8 7.08+0.08 7.03£0.01 7.00+0.04 7.57+0.02 8.93+0.01
12 7.07+0.01 7.02+0.07 6.93+0.00 8.02+0.14 9.07+0.03
24 6.62+0.01 6.61+0.03 6.08+0.02 8.08+0.16 7.88+0.03
mean=SD.

a),

Statlstlcally significant by repeated measured ANOVA at the 0.01 level.
" 9The same letter indicates no significant difference by Tukey.

Abbreviations: CFU, colony forming unit; C, carbonated drink; F, fruit drink; F. milk, fermented milk; TSB, tryticase soy broth.
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