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Change in Polyphenol Content, Antioxidant Activity, and Antioxidant
Enzyme Status of Cowpea During Germination

Sang-Uk Chon*
EFARINET Co. Ltd., BI Center, Chosun University, Gwangju 501-759, Korea

Abstract - A laboratory experiment was conducted to determine the content of phenolics and flavonoids, antioxidant activity
and antioxidant enzyme activity for the extracts from cowpea seed and sprouts. Plant length and weight of cowpea sprouts
were significantly increased until 7 days after seeding. Total phenolics level [mg chlorogenic acid equivalents (CAE) kg
DW] was highest in dry seed (DS) extracts of cowpea (63.9 mg kg™'), followed by imbibed seed (IS) (56.8 mg kg™) and
1-day-old sprout (1DOS) extracts (46.4 mg kg™'), and significantly reduced with increase of sprout age (p < 0.05). The
antioxidant activity of the methanol extracts from all the samples showed same tendency to the results of total phenolics
level, and dose-dependently increased. DPPH (1,1-diphenyl-2-picryl hydrazyl radical) free radical scavenging activity was
higher in DS (87.3%) and IS (41.2%) than in cowpea sprouts from 1DOS to 7DOS, ranging from 17.1 to 30.4%. Antioxidant
enzymes, APX, POX, and POX activities were highest in 7DOS and lowest in DS. SOD activity showed much higher
activity in sprouts and in seeds. Correlation coefficient between physiological-active substance and the activity was highest
between APX and CAT activities ('= 0.9574). Especially, total phenolics content was more highly correlated with
antioxidant or with antioxidant enzyme activities than was total flavonoid level.
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Table 1. Plant length, fresh weight, total phenolics (TP) content and total flavonoid (TF) level of cowpea sprouts at
different sprout ages. Means with the same letter within a row are not significantly different (p < 0.05)

Plant growth or

compound DS I 1DOS* 3DOS 5DOS 7DOS

Plant length (mm) 7.840.2 e 114+ 02 e 25.8+0.3 d 60.3+1.2 ¢ 1125414 b 169.7+ 2.0 a
Plant weight (mg) 1279472 ¢ 272.1414.0 d 273.844.1 d  461.6+154 ¢ 582.2+10.7 b  690.2423.7 a
TP (mg kg™ 63.9+0.5 a 56.8+0.3 b 46.4+0.7 ¢ 36.0+1.1 d 29.9+0.7 e 32.240.7 de
TF (mg kg'l) 77404 a 6.7£0.3 a 6.9+0.3 a 5.6£0.3 a 6.5£0.3 a 7.3£0.5 a

“DS: dry seeds, ’IS: imbibed seeds, “DOS: day(s)-old sprout
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Fig. 1. DPPH radical scavenging activity (top) and nitrite
scavenging activity (bottom) of cowpea sprouts at
different sprout ages. Means with the same letter within
a same concentration (top) or in a bar (bottom) are not
significantly different (p < 0.05).
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Fig. 2. APX (A), CAT (B), POX (C) and SOD (D) activities of cowpea sprouts at different sprout ages. Means with
the same letter are not significantly different (p < 0.05).

Table 2. Correlation coefficients among physiologically-active components and their activities of cowpea sprouts

TP TF DPPH NSA APX CAT POX SOD
TP 1.0000 0.2588 0.6958 0.5761 0.7103 0.7807 0.6967 0.5090
TF 1.0000 0.0324 0.0956 0.0071 0.0278 0.0087 0.3540
DPPH 1.0000 0.5904 0.6055 0.7154 0.8509 0.2979
NSA 1.0000 0.7239 0.8232 0.8143 0.0560
APX 1.0000 0.9574 0.8471 0.1507
CAT 1.0000 0.9427 0.1407
POX 1.0000 0.1061
SOD 1.0000

*Total phenolics content (TP), total flavonoids level (TF), DPPH radical scavenging activity (DPPH), nitrite scavenging activity
(NSA), ascorbate peroxidase activity (APX), catalase activity (CAT), peroxidase activity (POD), and superoxide dismutase (SOD)

activity. P-values of <0.05 were considered significant.
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