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ABSTRACT

Objectives: The purpose of this study was to analyze the risk of dental caries and erosion
associated with beverage consumption by measuring the sugar content and acidity of
beverages for children, marketed in general food stores and cooperative living associations in
Korea. Methods: Sixty types of children's beverages marketed in Korea were selected for the
study. Calories, sodium, and carbohydrates in the nutrients per 100 ml, the sugar content, and
pH of each beverage were measured. Frequency analysis, independent t-test, and one-way
ANOVA were performed (p<0.05). Results: There was no significant difference in sugar content,
calories, sodium, and carbohydrate content of regular and cooperative beverages, but the pH
of cooperative beverages was significantly higher. Moreover, the mixed drinks had significantly
lower sugar content, calories, and carbohydrates than fruit and juice, but the sodium content
was significantly higher. Conclusions: When choosing beverages for children, caregivers should
be able to easily access information about their impact on the child’s oral health. Efforts should
be made to maintain appropriate levels of sugar and acidity in beverages for children.
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Table 1. General children's beverages food type and total content
Product name Manufacturer Food type conrfgflat% ml)
Fruit kung Bebecook Fruit vegetable juice 100
Cute My Friend Pororo Strawberry Paldo Mixed drink 935
Flavor
Cute My Friend Pororo Milk Flavor Paldo Mixed drink 235
Cute My Friend Pororo Blueberry Paldo Mixed drink 935
Flavor
Kkeung-a B ivenet Fruit and vegetable drinks 80
Kkeung-a A ivenet Fruit and vegetable drinks 80
Dolsweetio Mango nature&people Fruit vegetable juice 120
Dolsweetio Pineapple nature&people Fruit vegetable juice 120
Pororo Red Ginseng Apple Plum  Paldo Red ginseng drink 100
Pororo Red Ginseng Orange Paldo Red ginseng drink 100
Watermelon kung Bebecook Fruit vegetable juice 100
Sunkist Robocar poly apple HAT TAI Fruit and vegetable drinks 210
Sunkist Robocar poly grape HAT TAI Fruit and vegetable drinks 210
Ticker apple Korea Ginseng Corp. Red ginseng drink 100
Ticker Orange Korea Ginseng Corp. Red ginseng drink 100
Vegetables kung Bebecook Fruit vegetable juice 100
Yomi-Yomi First Juicer Pear Maeil Dairies Fruit and vegetable drinks 70
Yomi-Yomi First Juicer Apple Maeil Dairies Fruit and vegetable drinks 70
Yomi-Yomi Fruit Juice Prune Maeil Dairies Fruit and vegetable drinks 70
Cabot apple Artex Mixed drink 100
Capri Sun Safari NONGSHIM Fruit and vegetable drinks 200
Capri Sun Orange Mango NONGSHIM Fruit and vegetable drinks 200
Carry Refreshing Grape EROM Mixed drink 220
Kikmon Red Ginseng Apple qJ Red ginseng drink 100
Kikmon Red Ginseng Grape qJ Red ginseng drink 100
Turning Mecard Grape & . .
Bluebe?ry, Red Ginsgng Aplus Mixed drink 220
PurePlus Turning Mecard PUREPLUS Mixed drink 240
Strawberry
PurePlus Turning Mecard Milk ~ PUREPLUS Mixed drink 240
PurePlus Turning Mecard Apple =~ PUREPLUS Mixed drink 240
Picnic Apple Maeil Dairies Fruit and vegetable drinks 200
Picnic Green Grape Maeil Dairies Fruit and vegetable drinks 200
Hello Cabot Gold Kiwi A plus Mixed drink 220
Hello Cabot Yogurt Flavor A plus Mixed drink 220
Red seaweed eaten healthy DAESANG Fruit and vegetable drinks 100
strawberry

CJ: CHEILJEDANG CORP.
HAT TAI: HAI TAI HTB.Co.
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Table 2. Cooperatives children's beverages food type and contents

Product name Manufacturer Food type conrfgﬁ ml)
Citrus juice iCOOP Fruit vegetable juice 150
Citrus hanmogeum iCOOP Fruit and vegetable drinks 120
Carrot Apple Juice iCOOP Fruit vegetable juice 150
Carrot Apple Juice dure-coop Fruit vegetable juice 100
Strawberry juice dure-coop Fruit vegetable juicee 100
Strawberry juice iCOOP Fruit vegetable juice 150
Berry Berry Juice dure-coop Fruit vegetable juice 100
Apple Carrot Juice hansalim Fruit and vegetable drinks 130
Apple Juice iCOOP Fruit vegetable juice 150
Apple hanmogeum iCOOP Fruit and vegetable drinks 120
Fresh tangerines hansalim Fruit and vegetable drinks 125
Fresh tangerines & vegetables hansalim Fruit and vegetable drinks 125
Fresh tangerines & Hallabong hansalim Fruit and vegetable drinks 125
Fresh grape hansalim Fruit and vegetable drinks 120
Child 6 years old strong red dure-coop Red ginseng drink 60
ginseng

Children's Juice dure-coop Fruit vegetable juice 100
Child Red Ginseng Solution hansalim Red ginseng drink 60
Schisandra drink hansalim Fruit and vegetable drinks 150
Tomato carrot hanmogeum iCOOP Fruit and vegetable drinks 120
Grape juice iCOOP Fruit vegetable juice 150
Grape hanmogeum iCOOP Fruit and vegetable drinks 120
One day vegetable fruit iCOOP Fruit and vegetable drinks 120
Hansalim Citrus Juice hansalim Fruit and vegetable drinks 130
Hanchang keulttae iCOOP Red ginseng drink 100
Happy Mango Juice iCOOP Fruit vegetable juice 120
Happy Pineapple Juice iCOOP Fruit vegetable juice 120
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Table 3. General children's beverages acidity (pH) and sugar
Product name Calorie Sodium Carbohydrate Sugar
(cal/100 ml)  (mg/100 ml) (g/100 ml) content
Fruit kung 36.00 5.00 9.00 3.51 1043
Cute My Friend Pororo Strawberry Flavor 34.04 19.15 8.09 350 897
Cute My Friend Pororo Milk Flavor 34.04 19.15 8.09 350 883
Cute My Friend Pororo Blueberry Flavor 34.04 19.15 8.09 350 890
Kkeung-a B 75.00 43.75 20.00 341 21.03
Kkeung-a A 75.00 37.50 20.00 3.65 2043
Dolsweetio Mango 54.17 4.17 13.33 366 13.63
Dolsweetio Pineapple 50.00 1.67 11.67 366 12.83
Pororo Red Ginseng Apple Plum 45.00 10.00 11.00 329 10.80
Pororo Red Ginseng Orange 45.00 10.00 11.00 340 10.83
Watermelon kung 60.00 4.00 15.00 370 1440
Sunkist Robocar poly apple 35.71 19.52 9.52 302 920
Sunkist Robocar poly grape 35.71 10.95 9.52 287 917
Ticker apple 40.00 0.00 10.00 325  9.80
Ticker Orange 50.00 0.00 12.00 336 1210
Vegetables kung 32.00 8.00 8.00 374 910
Yomi-Yomi First Juicer Pear 42.86 14.29 11.43 3.66 11.30
Yomi-Yomi First Juicer Apple 42.86 14.29 10.00 347 10.80
Yomi-Yomi Fruit Juice Prune 42.86 14.29 11.43 3.81  13.00
Cabot apple 30.00 0.00 8.00 295  8.80
Capri Sun Safari 30.00 0.00 7.50 2.90 8.60
Capri Sun Orange Mango 30.00 0.00 7.50 325 840
Carry Refreshing Grape 4545 13.64 11.36 3.53  10.30
Kikmon Red Ginseng Apple 13.00 5.00 10.00 342 11.50
Kikmon Red Ginseng Grape 24.00 0.00 12.00 3.03 1230
Turning Mecard Grape & Blueberry, Red Ginseng 38.18 5.82 9.09 324 9.10
PurePlus Turning Mecard Strawberry 25.00 55.00 6.25 372 7.00
PurePlus Turning Mecard Milk 25.00 55.42 6.25 369  7.00
PurePlus Turning Mecard Apple 26.67 56.67 6.67 378  7.00
Picnic Apple 35.00 30.00 8.50 3.45 8.40
Picnic Green Grape 37.50 30.00 8.50 336 8.60
Hello Cabot Gold Kiwi 35.00 591 8.64 263 840
Hello Cabot Yogurt Flavor 36.82 2.27 8.64 273 937
Red seaweed eaten healthy strawberry 60.00 15.00 15.00 413 15.60
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Table 4. Cooperatives children's beverages acidity (pH) and sugar

Product name Calorie Sodium Carbohydrate S Sugar
(cal/100 ml)  (mg/100 ml) (/100 ml) content
Citrus juice 30.00 10.00 8.00 3.32  11.90
Citrus hanmogeum 45.83 0.00 10.83 339 1247
Carrot Apple Juice 40.00 10.00 9.33 425 12.60
Carrot Apple Juice 45.00 15.00 11.00 441 11.63
Strawberry juice 50.00 0.00 11.33 3.03 12.80
Strawberry juice 46.67 6.67 12.00 370 11.50
Berry Berry Juice 50.00 5.00 12.00 333 12.80
Apple Carrot Juice 38.46 19.23 9.23 441 10.83
Apple Juice 40.00 10.00 10.00 3.88 12.13
Apple hanmogeum 50.00 0.00 12.50 327 1223
Fresh tangerines 52.00 4.00 12.80 3.51  12.70
Fresh tangerines & vegetables 52.00 4.00 12.80 361 12.70
Fresh tangerines & Hallabong 52.00 8.00 12.00 3.52 1250
Fresh grape 50.00 0.83 12.50 349 1243
Child 6 years old strong red ginseng 46.67 0.00 11.67 400 1220
Children's Juice 50.00 5.00 12.00 3.85 13.60
Child Red Ginseng Solution 61.67 16.67 15.00 410 1643
Schisandra drink 43.33 16.67 10.67 292 12.60
Tomato carrot hanmogeum 50.00 8.33 11.67 429 11.90
Grape juice 36.67 0.00 9.33 322 10.63
Grape hanmogeum 50.00 0.00 11.67 335 12.27
One day vegetable fruit 45.83 16.67 10.83 3.56  15.67
Hansalim Citrus Juice 42.00 10.00 10.00 3.67 9.63
Hanchang keulttae 35.00 5.00 9.00 403 9.90
Happy Mango Juice 58.33 0.00 13.33 3.76 1217
Happy Pineapple Juice 54.17 0.00 12.50 3.67  13.00
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Table 5. Acidity and sugar contents of children's beverages by food type

Fruit Fruit and Mixed Red ginseng )
Division vegetable juice  vegetable drinks drink drink p

(18) (22) (48] ©)
Calories 49.06+12.77° 43.82+7.84" 33.11+6.17° 40.04+14.47"°  0.002
Natrium 9.21+12.20% 10.7349.25® 22.92+22.11° 5.19+5.98" 0.016
Carbo-hydrate ~ 12.10+3.44° 10.75+1.88" 8.10+1.45 11.30+1.72° 0.001
pH 3.65+0.34 3.5040.41 3.3440.40 3.5440.39 0.216
Sugar content  13.15+3.03" 11.4142.13° 8.5241.08" 11.764+1.99"  <0.001

" by one-way ANOVA
* Values in the same row with different superscript small letters are significantly different at
p<0.05.

Table 6. Acidity and sugar content of children's beverages according to manufacturer's
classification(total)

Division General drink Cooperative drink o
(34) (26)

Calories 39.88+13.44 46.7517.18 0.014

Natrium 15.58+16.72 6.5816.29 0.006

Carbohydrate 10.33+3.29 11.31+1.57 0.133

pH 3.41+0.33 3.671+0.41 0.007

Sugar content 10.7613.28 12.361+1.43 0.015

" by independent t-test

Table 7. Acidity and sugar content of children's beverages according to manufacturer's
classification(total)

Division General drink Cooperative drink .
(23) (26) P

Calories 43.12+14.82 46.75+7.18 0.271
Natrium 12.06412.55 6.581£6.29 0.055
Carbohydrate 11.39£3.41 11.31+1.57 0.915
pH 3.44+0.30 3.671£0.41 0.024
Sugar content 11.84+3.44 12.36+1.43 0.507
" by independent t-test
=zt o
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