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Abstract: The present study investigated the plant growth characteristics, dormancy breaking, yield, and biological activity properties
(contents of flavonoid and phenolic compounds, nitrite scavenging activity, and the survival rate of lung cancer) of four asparagus
cultivars. It aimed to examine selection possibilities for high efficacy cultivar to promote biological activity in asparagus cultivation
in South Korea. The results showed that the number of asparagus buds and root fresh and dry weight of ‘Jersey Giant’, ‘Jersey
Supreme’, and ‘NJ953" were higher than those of ‘UC157’ cultivar, and there were no differences in the number of roots. The
dormancy breaking period of ‘Jersey Supreme’ was prolonged compared to the other cultivars. ‘Jersey Giant’ and ‘NJ953’ had
more total spears, and greater spear diameter, and yield than other cultivars. Total flavonoid content was unaffected by cultivar
and was higher in ethanol extraction than in hot water extraction. Total phenolic compound content was the lowest in ‘NJ953’
for both hot water and ethanol extracts, whereas in the ethanol extraction, ‘UC157’ had the highest, with 39.23 mg-L'l. ‘Jersey
Giant’, ‘Jersey Supreme’, and ‘NJ953’ all showed greater than 70% nitrite scavenging activity. In the case of ethanol extraction,
the survival rates of lung cancer in extracts from ‘Jersey Giant, ‘Jersey Supreme’, and ‘UC157" were lower than ‘N]J 953’ cultivar,
regardless of extraction concentration. The survival rate of lung cancer was lower in hot water extraction than in ethanol extraction,
so that the consumption of asparagus is also expected to be helpful in preventing lung cancer. The growth characteristics and
biological activity effects of edible asparagus that were identified in the present study are expected to be useful in selection
of high efficacy cultivars for biological activity and utilization.
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Table 1. Comparison of plant growth characteristics in four
asparagus cultivars grown in a non-heated plastic house at
15 weeks after planting at Jeonbuk Province in 2012.

Bud Root Root Root
number number fresh wt dry wt

(no)’* (no) (8 (8)

Cultivar

Jersey Giant 144 & 20.6 a 176 a 59 a
Jersey Supreme 13.6 ab  20.8 a 186 a 6.3 a
NJ953 13.2 ab 208 a 182 a 6.0 a
UC157 9.8 b 178 a 127 b 45 b

B, 297 799

Table 2. Difference of total spear number, spear weight and
spear diameter of four asparagus cultivars grown in a non-
heated plastic house at eight months after sowing at Jeonbuk
Province in 2013.

“Each value is the mean of five plants per treatment.
YDifferent letters within columns indicate significant difference
based on Duncan’s multiple range test, 5% level.
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Total spear Spear Spear
Cultivar number weight diameter
(no.)’ (g) (mm)

Jersey Giant 24 0.76 &’ 228 a
Jersey Supreme 30 0.56 b 197 b
NJ953 31 0.78 a 241 a
UC157 22 0.59 b 1.96 b

“Each value is the mean of five plants per treatment.
YDifferent letters within columns indicate significant difference
based on Duncan’s multiple range test, 5% level.

a
b
8 b
61 b
4 -
2 -
0
Jersey Giant  Jersey Supreme  NJ 953 ucC157
Cultivars

Days to bud break
]

Fig. 1. Days to bud break of first spear in four asparagus
cultivars grown in the greenhouse at Jeonbuk Province in
2013. Bars show the mean of the five plants per cultivar.
Bars with same letter are not significantly different by Duncan’s
multiple range test at p < 0.05.
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Table 3. Total flavonoid and total phenolic compound contents of spear extracts of four asparagus cultivars grown in a non-heated

plastic house at Jeonbuk Province in 2013.

Total phenolic compound by certified reference material (mg-L™")

Extract Cultivar Flavonoid®
Catechin Chlorogenic acid Tannic acid
Hot water Jersey Giant 11.98 cd’ 19.73 b 26.59 bc 20.32 bc
Jersey Supreme 1092 d 20.03 b 27.03 bc 20.53 bc
NJ953 9.85 d 13.86 ¢ 16.50 d 14.60 d
UC157 1021 d 19.02 b 25.34 bc 19.75 bc
Ethanol Jersey Giant 14.83 abc 1949 b 20.83 cd 17.12 bc
Jersey Supreme 15.68 ab 2248 b 3093 b 22.63 b
NJ953 12.62 bcd 1382 ¢ 16.50 d 14.56 d
UC157 16.39 a 27.50 a 39.23 a 27.64 a
Extract (A)X NS *okok *okok Hokok
Cultivar (B) kK ok NS NS
A X B NS k3k k3k kek

“Each value is the mean of three replications per treatment.

YDifferent letters within columns indicate significant difference based on Duncan’s multiple range test, 5% level.
NS, *** ***indicates not significant or significant at the p < 0.05, or p < 0.01, or p < 0.001, respectively.
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Table 4. Nitrite scavenging activity (% of the control) in spear
extracts of four asparagus cultivars grown in a non-heated
plastic house at Jeonbuk Province in 2013.

Nitrite scavenging activity

Extract Cultivar (% of control)’
Hot water Jersey Giant 70.56 ab’
Jersey Supreme 70.16 ab
NJ953 71.45 ab
UC157 69.89 ab
Ethanol Jersey Giant 71.32 ab
Jersey Supreme 7177 a
NJ953 75.98 a
UC157 63.30 b
Extract (A)" NS
Cultivar (B) NS
A x B NS

“Each value is the mean of three replications per treatment.
YDifferent letters within columns indicate significant difference
based on Duncan’s multiple range test, 5% level.

*NS indicates not significant.
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Table 5. Effects of hot water and ethanol extracts from the four asparagus cultivars on the survival rate of lung cancer cells (%)

Extract Cultivar Concentration (mg-L") Survival rate of lung cancer cells (%)°
Hot water Jersey Giant 50 52.62 ghi”
100 51.19 ghij
200 39.06 jkl
400 39.27 jkl
800 3478 1
Jersey Supreme 50 72.13 def
100 5428 g
200 41.50 ghijkl
400 38.09 ki
800 37.68 ki
NJ953 50 43.83 ghijkl
100 43.98 ghijkl
200 40.20 ijkl
400 39.82 ijkl
800 42.78 ghijkl
UC157 50 53.58 gh
100 48.15 ghijk
200 45.29 ghijkl
400 41.18 hijkl
800 34.96 1
Ethanol Jersey Giant 50 70.44 def
100 66.46 f
200 66.35 f
400 71.17 def
800 69.43 def
Jersey Supreme 50 82.14 abcd
100 68.64 ef
200 68.81 ef
400 72.41 def
800 80.26 abcde
NJ953 50 80.05 abcde
100 88.70 ab
200 81.95 abcd
400 9247 a
800 85.48 abc
UC157 50 73.48 cdef
100 77.82 bedef
200 68.37 ef
400 70.23 def
800 72.24 def
Significance”
Extract (A) ok
Cultivar (B) kK
Concentration (C) ok
A X B kekk
A X C kkk
B x C ox
AxBxC NS

“Each value is the mean of three replications per treatment.
YDifferent letters within columns indicate significant difference based on Duncan’s multiple range test, 5% level.
*NS,** ***indicates not significant or significant at the p < 0.01, or p < 0.00, respectively.
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