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Comparison of Antioxidant Activities and Quality Characteristics between Domestic
Diploid Variety and Tetraploid ‘Etteum’ Variety in Platycodon grandiflorum

Da Kyung Kang, Eun Ji Kim, Ye Ji Park, Tae Jung Kim, and Mee Ree Kim
Department of Food & Nutrition, Chungnam National University

ABSTRACT In this study, antioxidant activities, proximate composition, and physicochemical characteristics of tetra-
ploid ‘Etteum’ variety in Platycodon grandiflorum (SD) were evaluated and compared with those of a domestic diploid
variety in P. grandiflorum (ND). Moisture content, crude fat, crude fiber, and crude ash contents were higher in
ND, whereas crude protein and carbohydrate content were higher in SD. The amount of crude saponin in SD (2.01%)
was higher than that in ND (0.88%). The reducing sugar contents of ND and SD were 3.09% and 2.82%, respectively
(P<0.05). The pH level was lower in the ND (ND, 4.98; SD, 5.68). Acidity was 2.74% in ND and 2.34% in SD.
Under the Hunter color system, redness was lower and lightness/yellowness higher in SD compared to those in ND.
Total phenol contents of ND and SD were 0.100 mg/mL and 0.227 mg/mL, respectively. Antioxidant activities based
on 1,1-diphenyl-2-picrylhydrazyl scavenging activity and SOD-like activity of SD were higher than those in ND. Based
on these results, SD is a good candidate for food processing in terms of its physicochemical and antioxidative activities.

Key words: tetraploid ‘Etteum’, Platycodon grandiflorum, quality characteristics, crude saponin content, antioxidant
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Free radical scavenging
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effect (%) 100

SOD A& (superoxide dismutase—like activity)
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10 mM EDTA, pH 8.5) 260 pL<} 7.2 mM pyrogallol 20
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ER AT,

Activity (%)= (1 __ AbSsample

ADbSpiank 100
S

A9 A% 33 W% Z40td 1 Prgkon vl
o SPSS 21.0(Statistical Package for Social Sciences,
SPSS Inc., Chicago, IL, USA) software package X271
2 Zo A Student’s t-testS AA3F] AR 7HY] FolALS
A5 3 TH/X0.05).
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Table 1. Proximate composition of domestic diploid variety and
tetraploid ‘Etteum’ variety in Platycodon grandiflorum
(%, dry basis)

ND SD
Carbohydrate 60.33+0.10 60.82+0.12"
Crude protein 9.0620.11 14.28+0.05
Crude fat 1.80+0.11 1.29+0.11"
Crude fiber 9.96+0.05 8.76+0.05"
Crude ash 6.51+0.02 4.82+0.06"
Moisture 12.34+0.12 10.03+£0.04"
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Table 2. Crude saponin of domestic diploid variety and tetra-
ploid ‘Etteum’ variety in Platycodon grandiflorum

ND SD
0.88+0.21 2.01+0.17"

ND: domestic diploid variety in Platycodon grandiflorum, SD:
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.

All values are meantSD (n=3).

"Significant at P<0.05.

Crude saponin (%)

Table 3. Soluble solid content and reducing sugar content of
domestic diploid variety and tetraploid ‘Etteum’ variety in Pla-
tycodon grandiflorum

ND SD
Soluble solid 3.57+0.06 6.47£0.06"
content (°Brix)
Reducing sugar 3.09+0.12 2.82+0.05

content (%)

ND: domestic diploid variety in Platycodon grandiflorum, SD:
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.

All values are meantSD (n=3).

Significant at P<0.05.

ND: domestic diploid variety in Platycodon grandiflorum, SD:
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.

All values are meantSD (n=3).

Significant at P<0.05.
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Table 4. pH and acidity of domestic diploid variety and tetra-
ploid ‘Etteum’ variety in Platycodon grandiflorum

ND SD
pH 4.98+0.02 5.68+0.06"
Acidity (%) 2.74+0.04 2.3440.10

ND: domestic diploid variety in Platycodon grandiflorum, SD:
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.

All values are mean+SD (n=3).

Slgmﬁcant at P<0.05.
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Table 5. Color values of domestic diploid variety and tetraploid
‘Etteum’ variety in Platycodon grandiflorum

ND SD
L (lightness) 62.50+0.18 79.2740.07
a (redness) 3.35+0.02 2.02+0.01
b (yellowness) 11.99+0.07 12.40+0.01

ND: domestic diploid variety in Platycodon grandiflorum, SD:
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.

All values are meantSD (n=4).

Slgmﬁcant at P<0.05.
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Fig. 1. Total phenol contents of domestic diploid variety and tetra-
ploid ‘Etteum’ Variety in Platycodon grandiflorum. ND, domes-
tic diploid Varlety in Platycodon grandiflorum; SD, tetraploid
‘Etteum’ variety in Platycodon grandiflorum. "P<0.05.
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Fig. 2. DPPH radical scavenging activity of domestic diploid vari-
ety and tetraploid ‘Etteum’ variety in Platycodon grandiflorum.
ND, domestic diploid variety in Platycodon grandiflorum; SD,
tetraploid ‘Etteum’ variety in Platycodon grandiflorum.
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Fig. 3. SOD-like activity of domestic diploid variety and tetra-
ploid ‘Etteum’ variety in Platycodon grandiflorum. ND, domes-
tic diploid variety in Platycodon grandiflorum; SD, tetraploid
‘Etteum’ variety in Platycodon grandiflorum.
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