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A Study on the Physicochemical Properties and the Nitrite Scavenging
Ability of Japanese Sumac Extracts
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Department of Food Science & Nutrition, Tongmyong University
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Abstract Japanese sumac (Rhus javanica) is one of the common herbaceous plants growing over the country. This
study was conducted to investigate the extraction characteristics and physiological activities inluding nitrite scavenging
ability of the water extracts from leaf, fruit and bark of Japanease sumac. Extraction yield was 6.62~13.84%, free
amino acids were detected as 24 kinds with 37.9 mg/100g in leaf extract, 23 kinds with 27.0 mg/100g in fruit extract
and 27 kinds with 39.0 mg/100g in bark extract, respectively, and seven kinds essential amino acids were detected.
Total contents of flavonoids equivalent to naringin were 587.2 mg/100g in bark extract, 557.3 mg/100g in fruit extract
and 379.9 mg/100g in leaf extract, respectively. Total contents of phenolics equivalent to gallic acid were 111.2
mg/100g in leaf extract, 108.4 mg/100g in fruit extract and 80.4 mg/100g in bark extract, respectively. The nitrite
scavenging ability of extracts was order of 61.93% in bark extract>57.38% in fruit extract>55.49% in leaf extract,
and was 78.1~100% of those of BHT (butylated hydroxytoluene) equivalents at pH 1.2. The electron donating ability
was order of 47.38% in fruit extract>43.06% in leaf extract>38.55% in bark extract, and was compared to 65.6%,
58.8% and 53.6% of those of BHT equivalents, respectively. The reduction power was evaluated to 37% higher in
leat extract, 43% higher in fruit extract and 46% higher in bark extract than those of BHT equivalents. The metal
chelating ability of extracts was considerably low and was order of 27.3% in bark extract>20.6% in leaf
extract>11.2% in fruit extract.

Keywords : Japanese sumac, Rhus javanica, Nitrite scavenging ability, Physicochemical properties, electron donating

ability, reducing power
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Fig. 1. Experimental procedure of physicochemical and physiological property of japanese sumac extract.
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Table 1. Physicochemical properties of Japanese Sumac

extracts
Yield SS Salinity Sugar
Extracts (%) (mg/mL) (%) (°Brix)
DLC” 13.84 24.42 0.17 2.80
DFC” 8.24 12.37 0.10 1.60
DBC? 6.62 13.23 0.07 1.20

Y Dlstllled water extract of leaf, " Distilled water extract of fruit,
Distilled water extract of bark.

ZRo07 78
51'?}%94 ﬂak(total aromatics content, TAC)¥}
o8 e FETEwolE FHek(total
flavonoid content, TFC) 2 ZAl Jdako 2 $LA13l &

H=439E ¥ total phenolis content, TPC)<E
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Table 2. Contents of total aromatics, total flavonoid and
total phenolics in Japanese Sumac extracts

Extracts TAC' (mg:l((:)z)g) (mg.]/)f:(: 0g)
DLC 4.055 379.9 111.2
DFC 4.074 557.3 108.4
DBC 3.834 587.2 80.4

2 CO . 3 . . .
absorbance, ° naringin equivalent, ~ gallic acid equivalent,
Others are same as foot note of Fig. 1
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Table 3. Contents of free amino acid in Japanese
Sumac extracts

Amino aoid Extract ;¢ DFC  DBC
a-aminoadipic acid 9.23 2.59 1.03
arginine 4.49 11.11 23.33
aspartic acid 2.64 3.33 2.31
[3-alanine 0.53 ND 0.26
B-aminoisobutyric acid 0.26 ND 0.26
citrulline ND' ND 0.77
cystathionine 0.53 ND 1.28
cystine ND 4.07 ND
ethanolamine 0.79 0.74 0.77
glutamic acid 6.60 4.44 231
glysine 0.79 1.85 1.03
histidine 0.53 1.11 0.77
hydroxy proline 1.85 2.59 1.54
isoleucine 2.37 222 1.54
leucine 1.32 4.07 1.79
lysine 2.37 5.93 2.56
methionine 9.50 7.41 9.74
orinithine 0.26 0.37 0.26
phenylalanine 3.69 4.07 1.54
phospho ethanolamine ND 222 ND
phosphoserine 10.82 10.00 3.85
proline ND ND 5.90
GABA 15.04 6.30 11.79
sarcosine 2.37 11.11 2.82
serine 1.58 1.48 1.03
threonine 2.64 1.48 0.77
tyrosine 2.37 2.96 2.56
urea ND ND 1.03
valine 17.41 8.52 17.18

Total(%o) 100 100 100
* no detected, others are same as foot note of Fig. 1
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Fig. 3. Comparison of nitrite scavenging ability between
Japanese Sumac extracts and BHT at pH 1.2.
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Fig. 4. Comparison of electron donating ability between

Japanese Sumac extracts and BHT by DPPH
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Fig. 6. Metal ion chelating ability of Japanese Sumac
extracts.
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