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Quality assessment of Aster scaber cultured at different conditions for
processed food production
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Abstract Consumption of wild edible greens (WEG) has risen in Korea recently, and processing of WEG at greenhouses
is increasing. In this study, we investigated chamchwi (Aster scaber Thunb), a major WEG, to assess the effect of growth
conditions on nutritional quality and blanching process. Field-grown chamchwi had 1.5-2-fold more total phenolic
compounds and anti-oxidative capacity than the house-grown one. Among functional compounds, quercetin was
significantly higher (about 5-fold) in the field samples (approximately 430 pg/g fresh weight) than in the house samples.
Soluble sugars in field-grown chamchwi were 2-fold higher than in the house samples. For both the samples, blanching
process decreased chamchwi quality significantly, but the degree of loss for each component was different. Consequently,
field-grown chamchwi exhibited superior nutritional quality than greenhouse-grown one, and blanching process resulted in
a similar decrease of nutritional quality in both the samples.
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Table 1. Total phenolic contents and anti-oxidant capacity of fresh or blanched chamchwi grown at greenhouse (H) and field (F)

Total phenolic contents (mg GAE/g fresh weight) Antioxidant capacity
Blanching condition
May (H) May (F) May (H) May (F)
Fresh 5.74+0.03%*" 10.56+0.05* 1.87+0.07** 2.43+0.04*
80°C 1 min 3.83+0.03° 8.02+0.18° 1.39+0.01° 1.94+0.12°
80°C 3 min 5.79+0.02* 9.58+0.26° 2.1240.05¢ 2.34+0.03%
80°C 5 min 5.15+0.04° 9.87+0.06° 1.84+0.04* 2.27+0.05°
90°C 1 min 6.09+0.02¢ 8.75+0.08° 2.11+0.02¢ 2.05+0.03°
90°C 2 min 5.75+0.01* 8.54+0.12¢ 2.01£0.04* 1.99+0.01°
90°C 3 min 4.3440.02¢ 8.71x0.10° 1.56+0.18° 2.02+0.09°
Fresh March (H)* April (F) March (H)* April (F)
1.214£0.19 10.26+0.14 0.58+0.22 3.11+0.18

YMeans with different letters in the column are significantly different by Duncan’s test (p<0.05).
*The value of chamchwi grown at greenhose (H) is significantly different from that of chamchwi grown at field.
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Table 2. Flavonols (quercetin and kaemperol) contents in Aster
scaber (chamchwi)

Quercetin Kaempferol
Blanching" (ug/g fresh (ug/g fresh
weight) weight)
Fresh 23.1£3.74 3.75+0.26™
March (H) 80°C 5 min 15.9+0.5° 2.78+0.26"
90°C 3 min 15.6+0.1° 1.26+0.13
Fresh 13244 18.3£0.2%
April (F) 80°C 5 min 121+3° 16.0+0.3°
90°C 3 min 114+2¢ 14.9+0.3¢
Fresh 71.3+4.0< 8.51+0.27%
May (H) 80°C 5 min 52.542.1° 4.49+0.15
90°C 3 min 43.4+0.4° 5.02+0.05°
Fresh 430+£7™ 28.2+0.7™
May (F) 80°C 5 min 257+47° 13.1£2.6°
90°C 3 min 192+23¢ 15.0£1.3¢

YFlavonol contents of chamchwi were reported before and after
blanching. Chamchwi was produced in March, April, and May at
greenhouse (H) or field (F).

IMeans with different letters (A-C: between controls, a-c: between
control and blanched) in the column are significantly different by
Duncan’s test (p<0.05).
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Table 3. Free sugars concentration in Aster scaber (chamchwi)

Free sugars March (House) April (Field) May (House) May (Field)

(mg/g fresh 80°C  90°C 80°C  90°C 80°C  90°C 80°C  90°C
weight)" Fresh 5 min 3 min Fresh 5 min 3 min Fresh 5 min 3 min Fresh 5 min 3 min
Glucose 0.047 0.015 0.016 0.071 0.038 0.038 0.047 0.050 0.054 0.084 0.060 0.072
Fructose 0.011 0.004 0.007 0.028 0.016 0.018 0.008 0.009 0.008 0.066 0.070 0.049
Sucrose 0.017 0.006 0.015 0.076 0.042 0.036 0.025 0.019 0.022 0.071 0.055 0.049
Maltose *N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.

Total 0.074+  0.025+ 0.038+ 0.175+ 0.096+ 0.092+ 0.081 0.079+ 0.084+ 0220+ 0.186+ 0.171+
0.006*2  0.003°  0.002° 0.004% 0.001° 0.002° 0.0074* 0.002* 0.008*  0.003* 0.019°  0.036"

*N.D.: Not detected.
YFree sugar contents were reported before and after blanching.

?Means with different letters (A-C: between controls, a-c: between control and blanched samples) in the low are significantly different by Duncan’s

test (p<0.05).

Table 4. The Hunter’s color values of Aster scaber (chamchwi) grown in May at greenhouse or field after blanching

Blanching Chromaticity"

condition L a b
Fresh 36.43+2.22% -17.69+1.65" 22.94+2.46%
80°C 1 min 35444218 -18.13£2.15® 21.11£2.39
80°C 3 min 36.89+2.19% -19.20+1.71% 22.37+2.50%
Greenhouse 80°C 5 min 35.39+1.69° -17.69+1.88* 20.22+2.55°
90°C 1 min 37.63+1.04% -19.41+1.88%* 22.18+2.68"
90°C 2 min 39.3342.09° -20.51+1.60° 25.2442.86°
90°C 3 min 39.00+1.96™ -20.01£2.19" 24.8243.70
Fresh 30.7142.12% -11.19+£1.03* 12.71£1.29*
80°C 1 min 32.02+1.76" -12.3642.10° 12.56£1.19*
80°C 3 min 31.762.30° -12.49+0.90° 12.68+1.50°
Field 80°C 5 min 31.51+1.89* -12.36+1.00° 12.71£1.21*
90°C 1 min 30.97+2.22% -12.95£1.25 12.79+1.43*
90°C 2 min 31.10+1.42° -12.28+0.97* 12.45+1.21*
90°C 3 min 31.55+1.95* -12.84+1.21° 13.17+1.46"

UL: degree of whiteness (0 black~100 white), a: degree of redness (-80 greenness~100 redness), b: degree of yellowness (-80 blue~70 yellowness)
YMeans with different letters in the column are significantly different by Duncan’s test (p<0.05).
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Fig. 1. Blanching effects in the cutting force of Aster scaber. Samples were blanched at different temperature and time. Three positions of
leaves were analyzed to minimize variation. "Means with different letters in the same group are significantly different by Ducan’s test (p<0.05).
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