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ABSTRACT

Nutritional Components and Antioxidant Activity of
Aruncus dioicus var. Kamtschaticus by Different Drying

Method

Nam Yong-Jae
Advisor : Prof. Lee, Jae-Joon, Ph. D.
Major in Technology and Home-economics Education

Graduate School of Education, Chosun University

The purpose of this study was investigated to compare the
physicochemical components and antioxidative effecs of hot air dried
Aruncus dioicus var. kamtschaticus (HAD) powder and freeze dried
Aruncus dioicus var. kamtschaticus (FAD) powder. The crude fat content
in the FAD was higher than in the HAD. However, there were significant
differences in the moisture, crude protein, crude ash, crude fiber, and
carbohydrate contents depending on the drying methods. Total amino acid
and essential amino acid contents was significantly higher in the FAD
sample than in the HAD sample. The major amino acids of Aruncus
dioicus var. kamtschaticus powder were asparagine, aspartic acid, valine,
glutamic acid, alanine, methionine, and y-amino-n-butyric acid(GABA).
Valine, phenylalanine, lysine, hstidine, aspartic acid, asparagine, glutamic
acid, arginine, ornithine, and GABA contents in the FAD were higher than
in the HAD, while serine, phosphoserine, proline, glycine, alanine,

tyrosine, and taurine contents in the HAD were higher than in the FAD.

_iv_
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The major fatty acids of Aruncus dioicus var. kamtschaticus powder were
linolenic acid, palmitic acid, linoleic acid, and oleic acid. There ere no
significant differences in saturated fatty acid, monounsaturated fatty acid,
and polyunsaturated fatty acid contents depending on the drying methods;
However, the pentadecanoic acid content in the HAD was higher than in
the FAD, but the heptadecanoic acid and palmitoleic acid contents in the
FAD were higher than in the HAD. The most abundant fatty acid in
Aruncus dioicus var. kamtschaticus powder was linolenic acid, but the
linolenic acid content was similar, regardless of the drying methods. The
contents of malic acid and total organic acid in the FAD were higher than
the HAD, while the content of succinic acid was higher in the HAD than
in the FAD. Vitamin C contents were 1487.43 mg% in the HAD and
4427.26 mg% in the FAD. Vitamin E contents were 110.86 mg% in the
HAD and 154.73 mg% in the FAD. The total polyphenol contents of the
Aruncus dioicus var. kamtschaticus ethanol extract were 61.51 mg GAE/g
in the HAD and 80.61 mg GAE/g in the FAD. The total flavonoid contents
of the Aruncus dioicus var. kamtschaticus ethanol extracts were 229.08 mg
QE/g in the HAD and 313.42 mg QE/g in the FAD. Total polyphenol and
flavonoid contents were significantly higher in the FAD than in the HAD.
Moreover, the DPPH and ABTS radical scavenging activities of the FAD was
significantly higher than those of the HAD. These results may provide the
basic data for follow up studies seeking a better understanding of the
functional properties and can be recommended as an functional food material

of Aruncus dioicus var. kamtschaticus powder.
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Table 1. Proximate compositions of Aruncus dioicus var.

kamtschaticus powder prepared by different drying methods

(% dry basis)

Composition Hot air drying Freeze drying
Moisture (%) 4.79%0.27% 5.23%0.39
Crude protein (%) 30.69£0.36 29.7310.64
Crude fat (%) 2.23£0.18"7 4.02+0.21
Crude ash (%) 9.01£0.14 11.02£0.24
Crude fiber (%) 15.71+£0.31 16.33+0.41
Carbohydrate” (%) 37.25+1.09 32.97+1.01
Y Carbohydrate = 100 - (moisture + crude protein + crude fat + crude ash +

dietary fiber).

2 All values are expressed as mean®SE of triplicate determinations.

¥ Significant differences between hot air and freeze drying measured by Student's
t—test at “p<0.01.

_10_
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2. %9 obul it

2+ arginine®] 401.73 mg%, ohosphoethanolamine 312.56mg% < 2.
Bt FAAFx F=5r EEol A= asparagine 2601.06mg%= 7+ g+

kil arginine 473.84mg%, aspartic acid 326.95mg% <O YE%T Z

i}

e

Frolu] =2ke] 7d9- valine, phenylalanine, lysine, hstidine %<& TA41%
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AR AxuRe] wE ozt gllth. Wl otn] kel 9= aspartic
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acid(GABA) st TAAx3 o] FostAl =4 YEeES oW, serine,
phosphoserine, proline, glycine, alanine, tyrisine, taurine $%-<S 37 %3
Lol foletAl =A yErwTh

wAsH Egel 7Hd wel FHrEo] e HlE ol =4kQl asparagines ¢
gl & oto] WAl-olAaut2 EAL MEo| A nicotinamide adenine dinucleotide
= "o A alcohol dehydrogenase’} §HAste AL 23 A|AM 438 &=

S Holuh 43 sl FL /15 e A0R WA AkeD. &4
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Table 2. Contents of free amino acids in Aruncus dioicus var.

kamtschaticus powder prepared by different drying methods

(mg%)

Amino acids

Hot air drying

Freeze drying

Essential amino acid(EAA)

Valine 259.21£6.407"" 301.85+10.52
Isoleucine 166.42+5.05 156.46+3.24
Leucine 119.41£1.64 114.54£2.79
Methionine 259.21£6.40™ 301.85+10.52
Threonine 114.76+1.34™ 150.33%£6.26
Phenylalanine 141.65%£1.45" 166.93+6.47
Histidine 42.02+0.95™ 55.88+0.87
Lysine 96.03+£1.70™ 147.97£0.88
Total EAA 1,198.71 1,359.81*
Non-essential amino acid
Aspartic acid 240.38%£4.65™ 326.95+2.44
Asparagine 1898.51+57.12° 2601.06+75.27
Serine 285.33£8.72™ 190.34+1.98
Phosphoserine 20.01+0.63" 16.85+0.85
Glutamic acid 221.66+4.14" 298.96+6.44
Proline 116.65+1.40™ 96.30%3.16
Glycine 46.02+1.49™ 17.46+1.31
Alanine 231.99+5.22™ 131.69%4.24
Tyrosine 66.19+1.45" 51.01£2.20
Cystine ND ND
Arginine 401.73+1.70" 473.84£9.98
Ornitine 16.51£0.65™ 55.88+0.87
y—Amino-n-butyric acid 191.81+1.36™ 253.20%£10.22
Taurine 12.31£0.29" 10.89+0.59
Phosphoethanolamine 312.56£5.37 308.55x7.02
a—Aminoadipic acid 12.30+0.38 14.74%£0.88
Total EAA 4,073.96 4,847.72
EAA/AA (%) 29.42 28.05

t-test at "p<0.05, “p<0.01, *p<0.001.

Collection @ chosun

_13_

D All values are expressed as mean®SE of triplicate determinations.

2 Significant differences between hot air and freeze drying measured by Student's
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Table 3. Compositions of fatty acids in Aruncus dioicus var.
kamtschaticus powder prepared by different drying methods
(% total fatty acids)

Fatty acids Hot air drying Freeze drying

Saturated
Myristic acid (C14:0) 0.44+0.03Y 0.40+0.02
Pentadecanoic acid (C15:0) 0.1940.02"% 0.09+0.01
Palmitic acid (C16:0) 25.84+1.30 26.57+1.04
Heptadecanoic acid (C17:0) 0.09%+0.06" 1.24+0.10
Stearic acid (C18:0) 3.924+0.21 3.85%10.09
Arachidic acid (C20:0) 1.84+0.07 2.00£0.05
Behenic acid (C22:0) 0.64+0.04 0.79+0.04
Lignoceric acid (C24:0) 0.47+0.03 0.58+0.03

Monounsaturated
Palmitoleic acid (C16:1) 0.29+0.01™ 0.58%0.05
Oleic acid (C18:1n9c) 1.64%0.11 1.34%+0.10
cis—11-Eicosenoic acid (C24:1) 0.58+0.03 0.64£0.04

Polyunsaturated
Linoleic acid (C18:2) 20.44+2.48 18.86x0.66
Linolenic acid (C18:3) 42.79£1.37 43.06£2.82
Saturated fatty acid (%) 33.43+1.78 35.52+1.23
Monounsaturated fatty acid (%) 2.50£0.15 2.56+0.18
Polyunsaturated fatty acid (%) 63.23+3.84 61.93+3.48

D All values are expressed as mean®SE of triplicate determinations.
2 Significant differences between hot air and freeze drying measured by Student's
t-test at "p<0.05, “p<0.01, *p<0.001.
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Table 4. Contents of organic acids in Aruncus dioicus var.

kamtschaticus powder prepared by different drying methods

(mg%)

Organic acid

Hot air drying

Freeze drying

Citric acid

Tartaric acid

Malic acid

Succinic acid

11,902.15+240.29"Y
23,455.14+951.83*%

1,566.39+82.16"

12,285.67£390.00

ND

26,783.09+432.25

1,034.49£146.15

Lactic acid ND ND

Formic acid 275.44%9.03 276.61£13.79

Acetic acid 280.71£8.89 289.31£10.11
Total 37,479.83 40,669.17

D All values are expressed as mean®SE of triplicate determinations.

2 N.D.: Not detected.

2 Significant differences between hot air and freeze drying measured by Student's

t-test at "p<0.05.
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Table 5. Contents of vitamin C and E in Aruncus dioicus var.

kamtschaticus powder prepared by different drying methods

(mg/100 g)
Vitamins Hot air drying Freeze drying
Vitamin C 1487.43+81.06"""% 4427.26+117.60
Vitamin E 110.86+4.33" 154.73+5.18

D All values are expressed as mean®SE of triplicate determinations.
2 Significant differences between hot air and freeze drying measured by Student's
t-test at “p<0.01, "p<0.001.
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Table 6. Contents of minerals in Aruncus dioicus var.

kamtschaticus powder prepared by different drying methods

(mg%)
Minerals Hot air drying Freeze drying
Ca 645.78+19.020N2 588.67+20.28
K 3,306.46+124.10™ 2961.72+149.79
Mg 242.79£15.73 233.13£10.88
Fe 10.34+0.48% 10.15+1.16
Na 6.49+0.31 6.00£0.56
Mn 15.33+0.60™° 14.28+1.03
Cu 1.98£0.13" 1.79+0.07
Zn 5.5240.31% 5.07+0.53
Total 4,234.69 3,820.81

D All values are expressed as mean+SE of triplicate determinations.
2 NS: Not significant.
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Table 7. Total polyphenol and total flavonoid contents of 80%
ethanol extracts of Aruncus dioicus var. kamtschaticus

prepared by different drying methods

. Total polyphenol Total flavonoid
Drying method 3) 9
(mg TAEY/g) (mg RE¥/g)
Hot air drying” 61.51+3.67°% 229.08+3.71""
Freeze drying? 80.61+2.31 313.42+1.88
Y Hot air dried Aruncus dioicus var. kamtschaticus 80% ethanol extract 1,000 ppm
(1 mg/mL).
Y Freeze dried Aruncus dioicus var. kamtschaticus 80% ethanol extract 1,000 ppm
(1 mg/mL).

¥ TAE = tannaic acid equivalent.

Y RE = rutin equivalent.

? All values are expressed as mean+SE of triplicate determinations.

9 Significantly different between hot air and freeze drying by Student's t-test at
'p<0.05, *p<0.001.
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Table 8. DPPH and ABTS radical scavenging activities of 80%
ethanol extracts of Aruncus dioicus var. kamtschaticus

powder prepared by different drying methods

. DPPH radical ABTS radical
Drying methods ] . . . ..
scavenging activity (%) scavenging activity (%)

Hot air drying 66.93+0.18V? 91.87+0.13%
Freeze drying 69.89+1.56° 92.664+0.13"
BHT 94.13£0.00? 92.74+0.13%
BHA 94.28+0.42° 92.66+0.13%
Ascorbic acid 94.92+0.162 91.79+0.13

D BHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
2 All values are expressed as meanzSE of triplicate determinations.
¥ Different superscript letters indicate significant differences at p<0.05 by Duncan's

multiple range test.
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