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Abstract

The goal of this study was to investigate the physicochemical characteristics of Platycodon grandiflorum flower
extracts obtained with different ratios of edible ethanol containing water solutions (10%, 30% and 60% ethanol).
The redness and pH values of the extracts increased with increasing ethanol content, whereas the acidity decreased.
The total phenol, total flavonoid, and total anthocyanin contents were in the ranges of 105.94-113.79 pg/mlL, 11.97-27.13
pg/mL, and 0.01-0.13 pg/mL, respectively, all of which were significantly high and decreased in the order of 60%
> 30% > 10% ethanol. The antioxidant activity and cholesterol adsorption activity generally followed the order
of 60% > 10% > 30% ethanol, and the a-glucosidase inhibitory activity was significantly higher in the 10% ethanol
extract, followed by the 30% > 60% ethanol extract. However, there was no identifiable significant difference in
the xanthine oxidase inhibitory activities obtained using the different ethanol addition ratios when the sample
concentration was 5 pg/mL. The physiological activities of the ethanol extracts of P. grandiflorum flowers are
estimated to be affected by other functional components besides polyphenol compounds and anthocyanins because
they were inconsistent with the trends of the total phenol, flavonoid, and anthocyanin contents.
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Table 1. Hunter color value of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction solvent

Ethanol content of extraction solvent (%) L a b AE
10 43.00£0.57"% 1.88+0.03* 12.48+0.28" 57.80+0.50°
30 45.130.11° 2440028 17.58+0.03° 57.1020.10*
60 37.68+0.09* 4.46+0.06° 2.00+0.08* 61.94+0.09°

Standard : L* 99.42, a* -0.12, b* 0.05.
DAl values are meanSD (n=3).

24CMeans with different superscript within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 2. Turbidity, pH and acidity of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction solvent

Ethanol content of extraction solvent (%) Turbidity (%) pH Acidity (%)
10 80.40+0.85"%? 6.1740.07* 0.05£0.014
30 83.13£0.06° 6.59+0.05° 0.04£0.014
60 65.13:031* 6.6120.05% 0.03£0.014

DAIl values are meantSD (n=3).

2CMeans with different superscript within the same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 3. Total phenolic compounds, flavonoid and anthocyanin contents of Platycodon grandiflorum flower extract with different ratio

of edible ethanol in extraction solvent

Ethanol content of extraction solvent (%)

Total phenolic compounds (11g/mL)

Total flavonoid (ng/mL)

Anthocyanin (uig/mL)

10
30
60

105.94+0.22"4
107.79+0.10°
113.79+0.10°

11.97+0.17*
16.08+0.26°
27.130.96°

0.01+0.03*
0.02:0.02*
0.13+0.04%

DAl values are meantSD (n=3).

#Means with different superscript within the same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 4. DPPH radical scavenging activity of Platycodon grandiflorum flower extract with different ratio of edible ethanol ethanol in

extraction solvent

(%)
Ethanol content of Sample concentration (ugfmL)
extraction solvent (%) 05 1 2 5 10
10 13.84+0.17"289 22.47+046™ 37.5440.41® 732240318 89.11£0.05®
30 12114031 18.96+0.28" 31.48+0.63%* 62.95+1.09% 84.930.29*
60 15.81+0.06° 26.01+1.07° 45.62+0.66° 76.79+0.63% 89.95+0.20°
» Ascorbic acid concentration (jig/mL)
Positive control
16 31 63 125 250
Activity (%) 5224040 10.89+0.37 23.6140.03 47.00£0.17 88.33+0.44

DAIl values are meantSD (n=4).

%Means with different superscript within the same tow are significantly different by Duncan’s multiple range test (p<0.05).
IMeans with different superscript within the same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 5. ABTS radical scavenging activity of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction

solvent
(%)
Ethanol content of Sample concentration (1ig/mL)

extraction solvent (%) 05 1 2 5 10
10 20.36+0.5324 37.10£0.68" 61.54:0.71°® 93.02£0.73% 97.4310.20°
30 22.94+0.58° 37.24+0.53% 60.68+0.38° 92.66+1.33% 97.18+0.05%
60 28.00+0.24° 47.18+0.68" 77.3040.18% 97.1440.07% 97.39+0,04%

Positive control Ascorbic acid concentration (ugfmL)

16 3.1 63 12.5 250

Activity (%) 7.85+1.00 17.48+0.94 37.80+0.83 78.53+091 96.19+0.04

DAl values are meantSD (n=4).

%Means with different superscript within the same row are significantly different by Duncan’s multiple range test (p<0.05).
I Means with different superscript within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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Table 6. FRAP of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction solvent

(FeSO, TH,0 eq UM)

Ethanol content of

Sample concentration (pg/mL)

extraction solvent (%) 05 1 2 5 10
10 27.70+0.27"2B3 63.05+041 127.54+1.09°® 292.20+1.76® 482.35+5.17°%
30 21.860.36™ 55281037 112.75+0.76 254.97+1.84% 398.56+2.79%
60 35.46:0.20° 81.1620.49% 165.43+1.07°C 385.90+0.70° 648.34+5.38°

Positive control

Ascorbic acid concentration (pig/mL)

1.6 31

6.3 12,5 250

Activity (%) 6.05£0.78 20.44£0.66

52.33£1.58 121.91£2.61 248.96£1.80

DAIl values are meantSD (n=4).

%Means with different superscript small letters within the same row are significantly different by Duncan’s multiple range test (p<0.05).
I Means with different superscript capital letters within the same column are significantly different by Duncan’s multiple range test (p<0.05).
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40 | 13):9)
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Cholesterol adsorption activity (%)

10 30 60

Ethanol content of extraction solvent

Fig. 1. Cholesterol adsorption activity of Platycodon grandiflorum
flower extract with different ratio of edible ethanol in extraction
solvent.

Sample concentration is 10 pgfmL.

All values are meantSD (n=4).

1y*Means with different superscript within the same column are significantly different
by Duncan’s multiple range test (p<0.05).
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2H1E &2 245 233 A3k Fe 13 2k 10% 73
FEE9 Y zHE & &L 31.77%, 30% T4 F=
5L 1943%, 60% T4 FEE2 80.66% = Alﬁ% 7o)
fﬂ—/\é 510 &
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a-Glucosidase Aafl &M 5(50)9] R et o] Algde] & ¥ 3E 3y g
a-Glucosidase= 2]¢ §31=0] q-amylasee] 2J3] 3 -glucosidase A3l /- 737 Avts = 2345 VER)
A olRE taR epd o tolshe Kaw 2% An

oM FE o] 7 A7ldM ALEE AR wE2A] FEH Mohamed 5(60)2 F-1| 2~FZ1(Orthosiphon stamineus)
GFA| 7} FobA] vhekeh AghE flshs Jo=2 EJ—Q‘H o] ogke FEEl e a-glucosidase A8l 24 S 2ARE
ATH50). a-Glucosidase A3 4= A F g @32 & A3} #moly ZetH ot 9o wPgA Y BEEE R
& ARk Zﬂﬂi HjEA P o 2H 2% dF7)s) EJJrE a-glucosidase A&l Aol 71deta Joie M-S A4S
7124 (56) B, H]9F T thAMY AS A BAR A4S Wa vt e Hepd Eebr] 2 73 559 a-glucosidase
ATHED). Al G2 s SREREY e 7% o] 9Fs

Table 7& 5% 7} B g0l W2 Hepd Talr] 2 =& z= Hoz HodE),
£ a-glucosidase A&l B4 =43 Aalo|th A|g <]
a-glucosidase A3l &2 0.5 pgmlL F=olA 51.28- Xanthine oxidase(XO) X3l &M

o

60.42%°1E Zl o] 2 ngmLe]| FEAE 71.91-86.11% = XO= A W F il #efslE G424 xanthine
Tk oEH o FAo] ST 4 A7} vl vt Y= hypoxanthine © 255 24h5 /45 o 7 of| 4]
Me BE =44 10% 78 FE5> 30% T3 ‘l‘€§> TS AL T HHT 18 E S 2%
0% T4 FE==9 €& & FYA 2|7t AM= ARl &L e oz dA °1E}(61,62).
tl, o] & ksl Dol Fe|2HE F3 A= Aol Table 82 Habd webx] & 34 &5 5 ng/mL9} 10
g Aol pg/mLell tigk X0 A8l 2442 3 Z ’ﬂ Aotk A8 FE
dutd oz Zeu=} AR A 813HE, phenolic acid 7} 10 pgmL w XO A3l &2 6228-64.76% = 5 pg/mL
A B ZepE o] =] 3}9HE<] a-glucosidase A3l 2/ %} FEolA o] B7(55.38-56.84%) Lot |5kl B =0T
T 22 ABHAE 7= ALoR HarEo] JITHSS,59). AR F% 5 pgml e BE A8 3l =99 74

BHA|9E 3 Aol A= a-glucosidase A3l E/do] H& &=F iq7} H|&ol W2 ol f2lgt xfo|7} §1%1o 10 pgmL
Tlo] AFAA] o] r=0.3302.2 F-2]Ao] ¢l th= Nakamura TN E 600% T 50| 10% 2 30% T8 FEEH

Table 7. a-Glucosidase inhibitory activity of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction
solvent

(%)
Ethanol content of extraction solvent Sample concentration (4g/mL)
(%) 05 1 2
10 60.4240.16"2% 75.49+0,07C 86.1120.16°
30 52.64+1.02° 68.18+1.23" 80.030.59
60 51.28+0.92* 63.08+0.92 7191£0.20*

DAl values are meantSD (n=4).
%=Means with different superscript small letters within the same row are significantly different by Duncan’s multiple range test (p<0.05).
I Means with different superscript capital letters within the same column are significantly different by Duncan’s multiple range test (p<0.05).

Table 8. Xanthin oxidase inhibitory activity of Platycodon grandiflorum flower extract with different ratio of edible ethanol in extraction
solvent

(%)

Sample concentration (1ig/mL)

Ethanol content of extraction solvent (%)

5 10
10 55.95+0.78"42 62.28+1.05%
30 56.84+0.72* 6229117
60 55.38+1.99* 64.76x0.77°"

DAIl values are meantSD (n=4).
24CMeans with different superscript capital letters within the same column are significantly different by Duncan’s multiple range test (p<0.05).
I"p<0.01, versus 5 pg/mL extract.
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