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Food Components and Antioxidant Activities of Dried Jerusalem
Artichoke with White and Purple Colors

Bok-Mi Jung and Tai-Sun Shin

Division of Food and Nutrition, Chonnam National University

ABSTRACT This study investigated the food components and antioxidant activities of dried Jerusalem artichoke
(Helianthus tuberosus 1L.) with white and purple colors. For the proximate composition of dried Jerusalem artichoke,
regardless of color, carbohydrate content was highest, followed by crude protein, ash, and moisture contents, and
breed-specific differences were not detected. The highest mineral content of dried Jerusalem artichoke was potassium,
followed by calcium, magnesium, sodium, and iron. The major minerals of white color sample were calcium, magnesium,
and zinc, whereas those of the purple color sample were potassium, sodium, copper, and manganese, and no significant
differences between the samples were detected. The main amino acid of dried Jerusalem artichoke was arginine, regard-
less of color, followed by asparagine, aspartic acid, and y-amino-z-butyric acid in order. Cysteine, leucine, and tyrosine
were significantly (P<0.05) more abundant in the purple color sample than in the white color sample. In contrast,
phosphoethanolamine was significantly (£<0.05) higher in the white color sample than in the purple color sample.
Antioxidant activity was higher in the purple color sample than in the white color sample for all activities except
the 2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) assay methodology. Ferric-reducing antioxidant power and oxy-
gen radical absorbance capacity assays at low concentrations of extracts found no differences between the two samples,
although the purple sample at high concentration showed relatively high antioxidant activities.
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buffer(0.12 N, pH 2.2) 10 mL& 383}tk 48 5 sul-
fosalicylic acid 0.2 g= 378} 4°Coll A 1A17F B3R
o} 27} ¢ AJE = 0.2 um membrane filter2 ¢} 33}
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1,1-Diphenyl—2—picrylhydrazyl(DPPH) 2}C|Zt A7 &M

DPPH = &2tt]Z 27 84L& Thaipong 5(17)] ¥
o we} FA3F3th. DPPH € 94(0.15 mmol/L methanol,
Sigma-Aldrich Co.)& FE&E3 3t ths 3083 1A
g & 517 nmellA FHEF SA38I) A5 DPPH
A &AL Trolox(6-hydroxy-2,5,7,8—-tetramethylchro-
man-2-carboxylic acid) equivalent(TE)Z 3 7]3}%It}.
Trolox?] ®EF2441& 0, 25, 50, 100, 200, 400 % 800
UM Trolox ¥5A]¢F(Sigma-Aldrich Co.)& A}&3}o]
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A3t ABTS S92 27452 umol Trolox equivalent
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Ferric—reducing antioxidant power(FRAP)O|| 2|st &t
Mats 53

FRAP assay+= #9135 o] &3 W 2= Thaipong &
(17) BPE &3t AddPsiqivt. A 22o]= FRAP
reagent: sodium acetate buffer(pH 3.6, 300 mM)<} 40
mM HClel| €33t 10 mMe] TPTZ(2,4,6-tripyridyl-s—
triazine, Sigma-Aldrich Co.), 20 mM¢] FeCls-6H.0&
10:1:19] v]&2 ARgaolch A& 59 150 ul9l FRAP
reagent 2,850 uLE E3ste] oAl 301t A3 &
593 nmell M FFE=E ST FEFH2 0, 25, 50,
100, 200, 400 % 800 uM Trolox &XolA 2435131 o™
FRAP 34F8l5€ umol Trolox equivalent® 3 7]89ith.

I

Oxygen radical absorbance capacity(ORAC) &H
TEACS tEo] Z3d4tsls 540 g AMEH I 3=
ORAC assay+¥ Thaipong 5(17) ®Hel whal 37°Cell A
plate reader(Synergy 2, BioTek, Winooski, VT, USA)&
o] &3l excitation ¥ 485 nm$} emission I 520
nmo| A 1% FA 202 807 5433tk ORAC assaye
FF ZAEA Ug gtz &4 ARE A3
&9 inhibition method® FFEHAZE= HE %= 70
nM fluorescein(Sigma-Aldrich Co.)& A}-8-31%12H, per—-
oxyl radicalS &A= 2,2'-azobis(2-amidinopropane)
dihydrochloride(AAPH; Sigma-Aldrich Co.)+= £ 5%
7F 12 mMeo] A AHg3FSlch 7 FE2E o itsl &
o] EAEHA HH o5 Fx vl#ste] ZEjgoZd &4
o] JAE™ FFro] ATt A EA Al BFEAIFOR
0, 25, 50, 100, 200, 400 2 800 uM TroloxE A&} 1,
ORAC % pmol Trolox equivalent® %7]3}it}.
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AxF vt 9 A A Rpe] A A st 24
o] A3 Azl uigt S AA = SPSS package 21(IBM,
Armonk, NY, USA)& AF&-3ste] 3 x&HAE YR
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AZX SRRt Yty
A Y A A AR AR
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=4
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Table 1. Proximate composition of dried Jerusalem artichoke

White Purple t-value

Moisture (%) 3.16+0.06""?  3.13£0.06 0.7

Ash (%) 6.10+0.13"° 5.93+023 1.1
Crude protein (%) 9.99+0.01™° 9.87+0.01  12.0
Crude lipid (%) 0.67+0.01™° 0.60+0.02 4.5
Carbohydrates (%)  80.06+0.19™  80.46+0.19  -2.6
Kcal (per 100 g) 366.29+0.71"°  366.78£0.99  -0.7

"Mean+SD (n=5). INot significant.
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Table 2. Mineral contents of dried Jerusalem artichoke
(unit: mg/100 g)

White Purple t-value
Ca 125.17£2.07V52%) 108.33+3.05 7.89
K 2,553.67+40.5™° 2,609.33+54.5 -1.42
Mg 70.32+0.55™ 69.00+0.37 3.42
Fe 5.49+0.14"° 3.76+0.77 3.82
Cu 0.97+0.01™ 1.0240.02 3.47
Mn 0.49+0.02™ 0.57+0.01 -6.93
Zn 1.64+0.02™ 1.49+0.07 3.55
Na 7.23£0.58" 12.17+1.52 -5.27

YMean+SD (n=3). INot significant.
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Table 3. Free amino acids of dried Jerusalem artichoke
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ZA3}= Table 30 AAEHI T H X722 ol 71 ol &
H olw k2 E£3 ¥A§lo] arginine©] AL, TS0

% asparagine, aspartic acid, y—amino—n-butyric acid
Fow Eut. w9, QA Rnd AR A F94

O 2(X0.05) =A YEehd ofn] Ak

cystine, leucine,

tyrosine®] 1L, o]9t= W E UWEA 7} APMA| R BT

o] 8 0 & (£X0.05) A vebd ofw]

4k phospho-

ethanolamine .2 WE}GT Folw]oike] ek UnkA
)

Stk AAA g4 EA ek ot f9)49

=9
Aok, AARAEY] EZo]| WE felotn])wmAbS AFE A
7F flems B det vushr) = ofEH

(unit: mg/100 g)

Free amino acids White Purple t-value
Phosphoserine 5.21+1.01" 5.50+0.75 231
Taurine -2 - -
Phosphoethanolamine 11.63+5.98 3.97+1.82 2.12*
Urea - - -
Aspartic acid 306.99+8.14 278.09+9.91 3.90
Hydroxyproline - - -
Threonine 69.34+6.04 91.35+3.25 -5.55
Serine 33.54+4.07 60.33+3.06 -9.10
Asparagine 605.28+20.19 812.38433.72 -9.13
Glutamic acid 59.21+£2.89 80.82+9.81 -3.66
Sarcosine - - -
a-Aminoadipic acid - - -
Proline 68.01£1.18 46.32+2.64 12.99
Glycine 4.94+0.43 7.18+0.26 -7.69
Alanine 45.23+2.01 50.49+0.92 -4.11
Citrulline - - -
a-Aminobutyric acid - - -
Valine 51.26£1.04 85.12+3.49 -16.12
Cystine 0.55+0.07 0.99+0.26 -2.83"
Methionine 1.55+0.72 1.61+0.48 -0.11
Cystathionine - - -
Isoleucine 32.79+1.55 56.21+1.59 -18.26
Leucine 51.48+0.57 120.61£3.03 -38.82°
Tyrosine 21.56+1.18 30.88+18.54 -0.87"
phenylalanine 69.79+2.39 98.13+1.28 -18.13
Homocystine - - -
B-Alanine 0.33£0.09 0.42+0.05 -1.45
B-Aminoisobutyric acid 1.45+0.53 1.34+0.15 0.34
y-Amino-n-butyric acid 228.43+£16.56 259.14£16.35 -2.29
Histidine 51.04+2.74 55.70+4.68 -1.49
1-Methylhistidine - - -
3-Methylhistidine - - -
Carnosine - - -
Anserine - - -
Tryptophan 52.22+1.94 55.834+0.91 -2.92
Hydroxylysine - - -
Ornithine 1.83+0.42 2.80+0.17 -3.64
Lysine 25.37+0.84 50.54+1.82 -21.78
Ethanolamine 12.77+0.81 9.21+0.59 6.13
Arginine 1,187.16+18.82 1,197.33+£33.15 -0.46
Total 2,998.98+56.71 3,462.39+115.59 -6.23

"Mean+SD (n=3). P~ not detected. "P<0.05 by t-test.
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Table 4. Hunter color of dried Jerusalem artichoke

White Purple t-value
L 54430907 71.53+3.34 -8.57
a 2.84+0.58 3.01+0.47 -0.39
b 23.234+2.01 25.68+0.76 -1.97
YMean+SD (n=3). Not significant.
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Fig. 1. Total phenolic contents of dried Jerusalem artichoke. Data
results were expressed as in terms of pmol gallic acid equivalent.
Each bar represents the mean+SD of triplicate determinations.
"P<0.05.
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Fig. 2. 2,2-Azino-bis-3-ethylbezothiazoline-6-sulfonic acid (ABTS)
assay of dried Jerusalem artichoke. Data results were expressed
as in terms of pmol Trolox equivalent. Each bar represents the
mean+SD of triplicate determinations. "P<0.05.
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pmol Trolox equivalent. Each bar represents the mean+SD of
triplicate determinations. P<0.05.
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