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Changes of Biologically Functional Compounds and Quality
Properties of Aster scaber(Chamchwi) by Blanching Conditions

Nam-Soon Choi*, Sangsuk Oh' and Jong Mee Lee'

Korean Rural Living Science Institute
'Department of Food and Nutrition, Ewha Womans University

Wild edible plants are consumed as raw or processed. Analytical data for raw biologically functional compounds
were relatively well established. The changes on functional compounds during processing are, however, not well
studied. This study was carried out to investigate the change of the quality of wild edible plants, Chamchwi,
blanched at various conditions. Samples were blanched at the salt concentration of 0%, 1% or 2% for 1, 3, and
5 minutes each. The biologically active compounds, vitamin C, B-carotene, chlorophyll, flavonoids, polyphenols
and minerals were analyzed. The concentration of vitamin C in Chamchwi did not show any significant change
under various blanching conditions. Beta-carotene in Chamchwi was not significantly affected by blanching time.
Higher salt concentration of blanching water, however, resulted in the increased concentration of B-carotene in
the blanched Chamchwi. Higher salt concentration of blanching water also reduced the loss of total flavonoids
and total polyphenols from the blanched Chamchwi. The change of colors in the blanching water seemed to be
corresponding to those of total flavonoids and total polyphenols concentrations in the blanching water.
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Table 1. Analytical conditions of HPLC for the analysis of
chlorophyll a, b and B-carotene

Instrument HPLC(486 model, Waters. Co., USA)

Column Nova-pak C18 (15X0.4 mm)

Temperature 30°C
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Flow rate 0.9mL/min

Detector UV(A=440 nm)

Attenuation 16
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L: Lightness 0~ 100(100 = white, 0= black);
a: Redness —60 ~ + 60(— = green, + = red);
b: Yellowness —60 ~ + 60(—=blue, + = yellow)

AE = J(L-L)+(a-a) + (b-b)> (1)

NBS(AE) unit classification: 0 ~ 0.5 =trace;
0.5 ~ 1.5 =slight; 1.5 ~ 3.0 = noticeable;

3.0 ~ 6.0 = appreciable; 6.0 ~ 12.0 = much; over
12.0 = very much

cizlede] pH H B2
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Table 2. Effects of salt concentration and blanching time on the contents of vitamin C and B-carotene in Aster scaber

Salt concn. Blanching time Moisture Vitamin C B-Carotene
(%) (min) (mg/100 g ww") (mg/100 g ww) (mg/100 g dw)

0 1 92.8+0.2 2.17£0.67%%2 35.6+1.2%
3 925109 1.1610.86 206+ 1.8°
5 92.51+0.8 1.234+0.96 33.7+2.3%
1 1 91.7x£0.7 2.2410.67 32.7£1.0%
3 924%10 1594093 39717
5 93.01+0.6 1.62£0.80 37.9+1.8®
2 1 91.8+04 2.59+0.52 374+13*
3 914103 1.97£0.85 39.0+0.8°
5 923103 1.58 £1.00 40.0x1.8*

Salt conc. - NS p<0.001

B.T. - N.S. N.S.
Salt*B.T. - N.S. p<0.01

Yww: wet weight, dw: Dry weight, B.T.: Blanching time

PMeans of triplicated measurements(means *S.E.)

Means with the different letter in a column are significantly different (Duncan's multiple range test, p=0.05)
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Table 3. Effects of salt concentration and blanching time on the contents of chlorophyll a and b in Aster scaber

Salt concn. Blanchi_ng time Chlorophyll a Chlorophyll b Ca/Ch
(%) (min) (mg/100g dw)® (mg/100g dw)

0 1 671.33 £8.53%® 188.19£2.35" 36
3 704.37 £ 36.08° 205.11£8.03® 34
5 755.27+27.75° 226.61 £397* 33
1 1 598.69 +32.14% 186.80£9.72° 32
3 591.99 +26.46¢ 182.64 +14.99° 32
5 618.48+16.10 191.02+ 12.80° 32
2 1 629.13 £36.05™ 181.83+8.97" 35
3 681.87£35.16™ 213.76 +7.58® 32
5 601.02+21.18% 193.20+ 14.70° 3.1

Salt conc. p<0.001 N.S.

B.T.V N.S. N.S.

Salt*B.T. N.S. N.S.

Ydw: dry weight, B.T.: Blanching time
JMeans of triplicated measurements(Means = S.E.)

Means with the different letters in a column are significantly different (Duncan's multiple range test, p=0.05)

Table 4. Effects of salt concentration and blanching time on total flavonoids and polyphenols contents of Aster scaber

Salt concn. Blanching time Total flavonoids Total polyphenols
(%) (min) (mg/g dw") (mg/g dw)
0 1 33.09+051° 30.73+0.66°
3 27.031+0.18° 23.77£0.46°
5 20.29+0.17 17.11£0.17°
1 1 35.46+0.63° 32.67+0.28°
3 30.60£0.42¢ 25.03+£0.22¢
5 25.92+0.28° 17.77+£0.32°
2 1 38.39+£0.88" 39.28 £1.81*
3 31.86£0.52% 26.34+0.55¢
5 26.78 £0.29° 18.37+0.53°
Salt conc. p<0.001 p<0.001
B.T. p<0.001 p<0.001
Salt*B.T. p<0.05 p<0.001

Udw: dry weight, B.T.: Blanching time
PMeans of triplicated measurements(Means+S.E.)

Means with the different letters in a column are significantly different (Duncan's multiple range test, p=0.05)
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Table 5. Effects of salt concentration and blanching time on mineral contents in Aster scaber
Salt concn. Blanching time Mineral (mg/100g ww")
(%) (min) Ca Fe Na K Mg
0 1 151.6+9.3% 2907V 74.6+7.6° 261.1£20.1® 33.7£2.2%
3 183.5+11.7 20104 79.0t4.1° 177.9+19.2% 32.5+1.4%
5 157.7+£21.02% 22+02 64.9+10.1° 1359+135¢ 260+1.2¢
1 1 179.0+10.0% 24+02 145.8+16.1° 319.5£40.9° 39.6+42°
3 151.66.4% 22403 151.4+104° 183.0+15.1™ 3071 1.4
5 136.9+7.6° 28+03 136.9+11.1° 133.6+35.2¢ 26.9+1.5%
2 1 1479+11.5™ 23+£02 15201147 237.7+47.2% 354+£32%
3 140.9+3.7° 20104 2240+ 14.6* 184.6+23.1™ 32.7£1.6%4
5 151.1£53% 24+03 246.1 £22.0°¢ 147.6+10.1% 30.6+1.5¢
Salt conc. N.S. N.S. p<0.001 N.S. NS.
B.T. N.S. N.S. p<0.05 p<0.001 p<0.001
Salt*B.T." p<0.05 N.S. p<0.01 N.S. N.S.

Dww: wet weight, B.T.: Blanching time
PMeans of triplicated measurements(Means + S.E.)

Means with the different letters in a column are significantly different (Duncan's multiple range test, p=0.05)
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Table 6. Effects of Salt concentration and blanching time on Hunter color(L, a, b) and color difference in leaves and blanching water

of blanched Aster scaber

Salt conc. Blanching time Hunter color AED
(%) (min) L a b
0 1 31.462 -10.65° 16.38° 7.52°
3 29.91° -9.76° 14.20° 10.08°
5 29.55% -8.56° 13.61* 11.02%
1 1 31.16* -10.66° 15.92¢ 8.10°
3 30.09° -9.61° 14.41° 9.94°
5 28.59¢ -8.35° 12.84¢ 12.26
Leaves 2 1 3097 -1056° 15.70° 8.25°
3 29.77° -9.56° 13.98° 10.37°
5 28.90% -8.37° 12.67° 12.20°
Salt conc. N.S. N.S. N.S. N.S.
BT. p<0.001 p<0.001 p<0.001 p<0.001
Salt*B.T. N.S. N.S. N.S. N.S.
0 1 10.13%¢ -1.37° 441 551%*
3 9.75° -0.922 6.91° 7.95%
5 10.38* -0.81° 8.59* 9.66*
1 1 9.,74° -1.00%® 3.70°F 4.77¢
3 9,93 -0.74 6.12¢ 7.20°
. 5 9.90 -0.59° 7.89® 9.09*
Blanching water 2 1 9.89™ 0.74° 246 353
3 10.01% -0.922 4.93° 6.03¢
5 10.36® -0.79% 7.09" 8.16°
Salt conc. N.S. p<0.05 p<0.001 p<0.001
BT p<0.05 p<0.05 p<0.001 p<0.001
Salt*B.T. N.S. N.S. N.S. N.S.

YLeaves before blanching: L(36.878), a(-11.451), b(21.206)
Water before blanching : L(10.270), a(-0.011), b(-0.911)
PMeans of triplicated measurements

Means with the different letters in a column are significantly different (Duncan's multiple range test, p=0.05)

Table 7. Effects of salt concentration and blanching time on pH and optical density of residual water after blanching Aster scaber

Salt concn. (%) Blanching time (min) pH OD (660 nm) OD (420 nm)
0 1 6.99°V 0.04%* 0.36¢
3 6.74 0.06 0.60™
5 6.58° 0.11* 0.79°
1 1 6.65" 0.03° 0.30%
3 6.41° 0.06% 0.53°
5 6.40° 0.09* 0.732
2 1 6.65" 0.03° 0.2°
3 6.38° 0.04* 0.37¢
5 6.27° 0.08™ 0.70%

YMeans of triplicated measurements

Means with the different letters in a column are significantly different (Duncan's multiple range test, p=0.05)
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