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Effect of commercial pomegranate drink on the tooth enamel surface
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Received: November 22, 2021 Objectives: This study examines the pH and titratable acidity of pomegranate drinks sold in Korea
Revised: December 17, 2021 to identify the risk of dental erosion, and to provide basic data for oral health when consuming such
Accepted: December 20, 2021 drinks.

Methods: The experiment included 5 groups: As experimental drinks, Sunkist pomegranate (Group
A), Beauty liked pomegranate (Group B), Pomegranate juice 100 (Group C) were selected, and Jeju
Samdasoo and Coca—Cola were selected for negative and positive controls. The components of the
experimental beverage were analyzed, and the degree of erosion was measured using the Vickers
hardness number (VHN) and by scanning electron microscope images.

Results: When comparing the surface microhardness before and 30 minutes after beverage im-
mersion, there was a significant difference in the positive control group, Group A, Group B, and
Group C (P<0.05), while there was no significant difference in the negative control group (P>0.05).
The difference in surface microhardness (AVHN) was found in Group C (-117.33+17.41), Group A
(=112.90+15.19), the positive control group (-103.80+13.23), Group B (-90.82+24.60), and the
Corresponding Author: Choong-Ho Choi negative control group (~13.44£14.60), in that order. The positive control group, Group A, Group B,
and Group C showed a significant difference from the negative control group (P<0.05), and Group
B showed a significant difference from Group A, and Group C (P<0.05), whereas Group A, Group B,
and Group C did not differ significantly from the positive control group (P>0.05).

: Conclusions: This study found that the low pH and high titratable acidity of commercially available
Buk-gu, Gwangju 61186, Korea pomegranate drinks can potentially cause dental erosion. Therefore, it is imperative to provide di-
Tel- +82-62-530-5839 etary guidance so that consumers can recognize the possibility of dental erosion when consuming
Fax: +82-62-530-5810 pomegranate drinks and manage their oral health.
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Table 1. The pH and titratable acidity of 7 commercial pomegranate drinks

Titratable acidity (ml
Brand name Manufacturer pH fratable acidity (m)
pH5.5 pH7.0
Sunkist Pomegranate Haitai HTV Co., Ltd. 2.5840.03 0.78+0.03 1.03£0.04
Beauty Likes Pomegranate Lotte Chilsung Beverage Co., Ltd. 3.11£0.01 0.67+0.02 0.91£0.02
Pomegranate Juice 100 Green Tea Won Co., Ltd. 3.11£0.01 3.27+0.08 4.15+0.13
Lotte Pomegranate Lotte Chilsung Beverage Co., Ltd. 2.70£0.00 0.7240.01 0.96+0.01
Nature pomegranate Woongjin Foods Co., Ltd. 2.94+0.01 0.67+0.03 0.89+0.04
Sweet Hug Pomegranate Juice 100 AMC NATURAL DRINKS S.L. 3.354+0.03 1.65%0.02 2.23+0.04
Botou Organic NFC Pomegranate Juice 100% Extract Gunyoung BNF Co., Ltd. 3.14+0.01 1.84£0.05 2.47+0.07
Values are mean *standard deviation.
Table 2. Test groups used in the experiment
Classification Group Brand name Manufacturer
Mineral water Control (—) Jeju SamDaSoo Jeju Special Self-Govering Province Development Corp
Coca Cola Control (+) Coca Cola Coca-Cola Beverage Company
Pomegranate Drink A Sunkist Pomegranate Haitai HTV Co., Ltd.
B Beauty Likes Pomegranate Lotte Chilsung Beverage Co., Ltd.

C Pomegranate Juice 100 Green Tea Won Co., Ltd.
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Table 3. The pH and titratable acidity of experimental groups (mean=+
standard deviation)

Titratable acidity (ml)
Group pH
pH5.5 pH7.0

Control (—) 7.57+0.06 - -
Control (+) 2.41+0.00 0.14£0.00 0.28+0.03
A 2.58%0.03 0.78+0.03 1.03+0.04
B 3.11£0.01 0.67£0.02 0.91£0.02
C 3.114£0.01 3.27+0.08 4.15+0.13
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Table 4. Difference in enamel surface microhardness after treatment for 30 minutes (mean + standard deviation) (Unit: Vickers hardness number)

Group N Before (0 min)
Control (—) 12 344.12+13.51
Control (+)* 12 344.17+13.49
A* 12 343.71+12.95
B* 12 343.29+12.32
C* 12 343.00+11.44

Treatment

. T
Afier 30 min) Difference
330.68+14.11 —13.44+14.60°
240.37+8.84 —103.80413.23%
230.81413.10 —112.90£15.19°
252.48+15.89 —90.82424.60
225.67+18.41 —117.33+17.41°

*P<0.05, by Paired t-test, 'P<0.05, by One way ANOVA.

*b“The same letter indicates no significant difference by Tukey test at a=0.05. Difference: After treatment—Before treatment.
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Fig. 1. Scanning Electron Microsopy images of enamel surface after beverage treatment for 30 minutes (x50,000).
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