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Assessment of Nutrient and Sugar Content and pH of Some

Commercial Beverages

Mi-Kyoung Jun*, Duck-Hye Lee™, and Sun-Mi Lee®™

Department of Preventive Dentistry and Public Oral Health, Yonsei University College of Dentistry, Seoul 03722,
Departments of "Dental Technology and *Dental Hygiene, Dongnam Health University, Suwon 16328, Korea

The purpose of this study was to provide information on the labeling of nutritional components on beverages to aid in nutrition education and oral
health promotion, The study was conducted to evaluate nutritional effects and risk factors associated with the consumption of different beverages
with respect to oral health, A total of 52 products from seven different types of beverages were analyzed for their nutrient content, sugar content,
and pH, The sugar content per serving size, based on the nutrition labeling of beverages, was highest for the milk beverages, at 26 6 g, and lowest
for the teas, at 13.0 g. According to the recommendation of the World Health Organization (WHO), beverages should contain less than 10% (50
g) total sugars, Our assessment revealed that total sugars in and carbonated beverages were 53.2% and 50.0% of daily value, respectively.
Therefore, the milk and carbonated beverages contained more than 50% sugars per serving size, exceeding the recommendation of WHO, The
pH of the beverages, from the most acidic to the least acidic were: carbonated beverages, pH 3.0; fruit and vegetable beverages, pH 3.1; mixed
beverages, pH 3.6; fruit and vegetable juices, pH 3.7; teas, pH 4.7; coffees, pH 6.6; and milk beverages, pH 6.8, The intake of acidic and sweetened
beverages could potentially cause dental caries and erosion, Therefore, the results of this study could be used by oral health care professionals
to counsel their patients by providing relevant information on the possibility of oral disease caused by consumption of commercial beverages.

Key Words: Commercial beverages, Nutrient, pH, Sugar-sweetened beverages
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Table 1. Classification and Distribution of Beverages

Food type Volume of package
Food class Food species Mode (ml) Range (ml)
Beverages Fruit and vegetable 11 190 175~350
beverages
Fruit and vegetable 4 200 200~220
juice
Carbonated 14 250 185~350
beverage
Beverages Mixed beverage 13 240 100~ 340
Coffees Liquid coffee 3 200 175~275
Teas Liquid tea 2 240 240
Milk Milk beverage 5 240 180~240
Total 52 240 100~350
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Table 2. Nutrients Contents of Beverage by Nutrition Label (per 100 ml)

Na (mg)

Fat (g) Saturated fat (g)  Trans fat (g)  Cholesterol (mg)
0.0

Carbohydrate (g) Protein (g)

n Calorie (kcal)

11

Food species
Fruit and vegetable

Food class

8.2
(0~21)
15.048.2%°

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

9.8%1.7

39.9+7.2*°
(32~53)
435424

Beverages

0.0
0.0

0.0
0.0
0.0

0~1

0.5+0.6"

(8~13)
10.5+0.6"

4

beverages
Fruit and vegetable

5~25)
9.8+11.0"

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

0~1

(10~11)

(41~46)

juice
Carbonated beverage

0.0
0.0
0.0

0.0
0.0
0.0

10.5+3.8%¢

42.3+15.4*°

(0~34)
19.3+18.0*"
(0~49)

3.0£4.2°

(0~14)
8.9+2.4%

(0~54)

35.4+9.8*°
(23~54)

0.0
0.0

13

Mixed beverage

0.0
1.7+2.9°

0.0
0.0

0.0
0.7+1.2°

0.0
0.7+0.6

6~13)
7.0+2.6™

32.3+13.3"°
(17 ~ 40)

3

Liquid coffee

Coffees

0~6)
29.0+17.7°

0~5)
0.0
0.0
16.6+8.4°

0~2)
0.0
0.0

2.6+1.1

O~1

“4~9

55

0.4
(0~0.8)
3.1+1.7

0.0
0.0

2.8+0.4

25.0+11.3"

2

Liquid tea

Teas

(13~48)
49.2+7.3°

3~38)
13.4+2.8°
(11~18)

9.8+3.1

(17~33)

85.8+19.1°

Milk beverage 5

Milk

(42~ 60)
16.8417.1

(3~25)
17455
(0~25)
<0.001

0~3)
0.3+

(1~4)

0.3

2~3)

0.4

(68~113)
43.1+18.6

1.0

+0.9

0.9

52

Total

(0~ 60)

0~3)

(0~4)

(0~18) 0~3)

(0~113)

0.004

0.071

<0.001

0.004 <0.001

0.001

Values are presented as mean+standard deviation (range of subjects at lowest-highest).

*The data were analysed by Kruskal-Wallis tests.

a~c

p-value*

The same superscript letter denotes the same subgroup by Mann-Whitney tests.
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Table 3. Nutrients Contents per Serving Size of Beverage Compared to Nutrient Reference Value (%DV')

Food class Food species n  Carbohydrate Protein Fat Saturated fat Trans fat Cholesterol Na
Beverages  Fruit and vegetable 11 7.1+2.8 0.5+1.2° 0.0 0.0 0.0 0.0 1.1+1.3°
beverages (5~12) 0~4) (0.0 (0.0) (0.0) (0.0) 0~4)
Fruit and vegetable 4 6.8+0.5 3.3+09°  0.5+1.0 0.0 0.0 0.0 2.0+0.8"
juice 6~7) Q2~4)  (0~2) (0.0) (0.0) (0.0) (1~3)
Carbonated beverage 14 7.1£4.1 0.1+0.5 0.0 0.0 0.0 0.0 0.9+1.3"
(0~ 14) 0~2) (0.0) (0.0) (0.0) (0.0) (0~4)
Mixed beverage 13 5.842.3 0.0 0.0 0.0 0.0 0.0 2.1£2.2°
(B~11 (0.0 (0.0 (0.0) (0.0 (0.0) 0~6)
Coffees Liquid coffee 3 3.0+2.6 0.3+0.5"  1.0xL.7° 1.7£1.8° 0.0 0.3:0.5" 17.3+24.0°
(0~5) O~1)  (0~3) (0~5) (0.0) 0~1) (2~ 45)
Teas Liquid tea 2 4.0+2.8 1.0£1.4° 1.0+1.4" 0.0 0.0 0.0 0.5+0.7"
2~6) 0~2)  (0~2) (0.0) (0.0) (0.0) 0~1)
Milk Milk beverage 5 8.6+1.5  9.642.3° 104%4.3" 20.8+11.8 0.0 56%2.3"  52%0.8°
(7~11) 6~12) (4~14) (3~33) (0.0) 1~38) (4~6)
Total 52 6.5+3.1 1.4+29  1.1+33 2.1+7.0 0.0 0.6%1.8 2.7+6.2
(0~ 14) (0~12) (0~14)  (0~33) (0.0) (0~8) (0~45)
p-value* 0.070 <0.001 <0.001 <0.001 <0.001 0.003
Values are presented as mean+tstandard deviation gange of subjects at lowest-highest).
*The data were analysed by Kruskal-Wallis tests. = %DV: percentage of daily value (nutrient reference in Korea).
*~“The same superscript letter denotes the same subgroup by Mann-Whitney tests.
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Table 4. Sugar Contents of per Serving Size of Beverage Compared to Nutrient Reference Value

Food class Food species n Sugar (g) WHO/50 g<10E'®  WHO/25 g<5E'"

Beverages Fruit and vegetable beverages 11 21.5£8.2*" (15.0~37.0) 43.1 86.2
Fruit and vegetable juice 4 20.0£0.8*" (19.0~21.0) 40.0 80.0
Carbonated beverage 14 25.0£11.4*" (0.0~45.0) 50.0 100.0
Mixed beverage 13 17.3£6.8"" (7.0~ 31.0) 34.6 69.2

Coffees Liquid coffee 3 13.7+£2.3* (11.0~15.0) 27.3 54.7

Teas Liquid tea 2 13.0£9.9" (6.0 ~20.0) 26.0 52.0

Milk Milk beverage 5 26.6:4.8" (22.0~34.0) 53.2 106.4
Total 52 21.0+8.9 (0.0~45.0) 42.0 84.0
p-value* 0.022

Values are presented as meantstandard deviation (range of subjects at lowest-highest) or number only.

*The data were analysed by Kruskal-Wallis tests. "The percent of mean sugar amount of the recommendatlon for total sugars (< 10% of
total energy: 50 g/2,000 kcal) of the joint World Health Organization (WHO) Expert Consultation. "The percent of mean sugar amount
of the recommendation for total sugars (<5% of total energy: 25 g/2,000 kcal) of the joint WHO Expert Consultation. S%DV: per-

centage of daily value (nutrient reference in Korea).

**The same superscript letter denotes the same subgroup by Mann-Whitney tests.

Table 5. Brix and pH of Beveragee (per 100 ml)

Food class Food species n Brix (%) T pH
Beverages Fruit and vegetable beverages 11 9.0+2.4™ (5.8~13.2) 3.1+0.4" (3.0~4.0)
Fruit and vegetable juice 4 12.2+1.6" (10.6 ~ 14.4) 3.7+0.3** (3.0~ 4.0)
Carbonated beverage 14 10.3+2.6"" (3.5~ 13.2) 3.0£0.4° (2.0~4.0)
Mixed beverage 13 8.0+3.0" (3.2~ 13.6) 3.6+1.2*° (3.0~6.0)
Coffees Liquid coffee 3 6.5£4.0" (1.9~9.2) 6.6£0.4° (6.0~7.0)
Teas Liquid tea 2 9.7+5.5*" (5.8~ 13.6) 4.7+2.9" (3.0~7.0)
Milk Milk beverage 5 18.3£2.8° (15~21.1) 6.8+0.1° (7.0)
Total 52 10.1£4.0 (1.9~21.1) 39+£1.52.4~17.1)
p-value* 0.001 0.001

Values are presented as meantstandard deviation (r gange of subjects at lowest-highest).

*The data were analysed by Kruskal-Wallis tests.

Brix(%) is the sugar content of an aqueous solution.

*"“The same superscript letter denotes the same subgroup by Mann-Whitney tests.
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