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Comparison of Antioxidant and Physiological Properties of Jerusalem
Artichoke Leaves with Different Extraction Processes
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Abstract

The physiological properties of water extracts from Jerusalem artichoke (Helianthus tuberosus L.) leaves
(JAL) with different extraction processes (stirrer extraction, SE; reflux extraction, RE; autoclave extraction,
AE; low temperature high pressure extraction, LTPE) were investigated. The freeze-dried powder yields of
SE, RE, AE, and LTPE were 22.33%, 29.88%, 31.65, and 15.74%, respectively. AE showed the highest value
of extract yield. The a” and b" values were higher in AE compared to other extracts. Total polyphenolics and
flavonoids contents in AE was significantly higher than in other extracts. The amount of proanthocyanidin related
substances were highest in LTPE (29.36 mg/g), followed by RE (21.57 mg/g), SE (20.35 mg/g), and AE (13.02
mg/g). The electron donating abilities of SE, RE, AE, and LTPE at a concentration of 500 pg/mL (w/v) were
76.16%, 39.55%, 25.50%, and 12.59%, respectively. Reducing power for the four different processes was 1.79,
1.60, 1.51, and 1.17, respectively. Additionally the same tendency was observed with electron donating ability
and reducing power for ABTS radical and nitrite scavenging abilities. AE and LTPE showed relatively high
antioxidant activities. Alpha-glucosidase, xanthine oxidase, and angiotensin I-converting enzyme inhibitory ac-
tivities of LTPE at a concentration of 500 pg/mL (w/v) were somewhat higher than other extracts. Additionally,
there was significantly higher or little lower inhibitory activity compared to the control group. In conclusion,
we provided experimental evidence that extracts of JAL have potential as functional materials, and component
analysis of JAL could be used as new cosmeceuticals. Also, LTPE is the superior method for the enhancement

of biological activity.
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Table 1. Yields, and Hunter’s color value of Jerusalem artichoke (Helianthus tuberosus L.) leaves extracts with different ex—

traction methods

D Yields Hunter’s color value
Samples (%, DB?) L" (lightness) a" (redness) b" (vellowness) H° (hue angle) Chroma value
SE 22.33+0.207Y  3597+0.72™° -1.4940.05° 1.4340.04° 135.87+0.49" 2.07+0.06°
RE 29.83+0.14 34.69+0.91 -159+0.11° 1.71+0.14 132.33+0.59" 2.34+0.17
AE 31.65+0.31° 35.91+1.00 -0.170.02* 3.43+0.16 92.77+0.38" 3.43+0.16
LTPE 15.74+0.144 34.50+0.24 -1.24+0.02" 2.24+0.03 118.33+0.29° 2.56+0.03"

l)SE, stirrer extraction; RE, reflux extraction; AE, autoclave extraction; LTPE, low temperature high pressure extraction.

YDB: dry basis.

PValues are means= standard deviation of triplicate determinations.
“Different superscripts within a column (a-d) indicate significant differences (p<0.05).

INS: not significant.
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Table 2. Total polyphenol, flavonoid, and proanthocyanidin contents of Jerusalem artichoke (Helianthus tuberosus L.) leaves

extracts with different extraction methods

(mg/g, dry basis)

Measurement SEV RE” AE” LTPE?

Polyphenols (mg GAE”/g) 30.76+0.125 41.124341° 96.90+2.55" 56.71+251°
Flavonoids (mg RHE®/g) 24.10+0.57° 22.44=+0.26° 30.58+1.61° 26.24-+0.84"
Proanthocyanidins (mg CE”/g) 20.35+1.42" 2157+1.16" 13.02+0.52° 29.36+ 1.88"

""See Table 1.

5">GAE, gallic acid equivalents; RHE, rutin hydrate equivalents; CE, catechin hydrate equivalents.
®Values are means+ standard deviation of triplicate determinations.
IDifferent superscripts within a row (a-c) indicate significant differences (p<0.05).
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1,000 mg% -“sx=el41e] DPPH i)z 27842 &0 t}h. SE, RE, AE 2 LTPE®] ABTS #t]# 27842 5=
W frelAal el & veblisl e F=rb bl ulet & 7} F7h el et 2 B = wlEHq e Frtslkel e 10
Ao mlE A o2 Zrbskgleh 100 mg%e FElA SE, RE,  mg% FEolAE FEUY g vE

AE ¥ LTPE: 717t 65.80%, 21.56%, 12.61% 2 11.23%% BHT R t}= g2 S45 v}

o
29
=
2
é
!
s
2
SS
off
ol

HitdEFE 2 A2ugdFEdM fFH R e 24 M= 77t % 2 A2at5Fel 4 BHTS A8t
< Hiow irtdFEES dE+<e BHT (butylated At kA =2 A4S e} 8 Fd 5%=(50~500
hydroxytolune) 2.t} -3t &4 & et glch. w271 5 mg%)8] EE ATl ABTS =itz &A5o] AAb3
V42 Y oo 7 Zrlsle] o DPPH a}ﬂ% ol ol wlgte] £ &AL Yetll= AL g AlAs)
AT FARRE 7S el =), 50 mg% &—Eoﬂﬁ = 713te] thEa, 7| Ae] Ajsle A=) vhErhs HellA]
2] 913 (0ODy)-2 LTPE(0.69)7F BHT(0.70)¢} HH5-38F % Ea= > S 1o
100
—&— SE
—v— RE

_m— AE 78.77%

Reducing power (OD at 700 nm)

DPPH radical scavenging ability (%)

0.26"

0.0 L L L L L
0 100 200 300 400 500 0 100 200 300 400 500

Concentration (mg%) Concentration (mg%)

Fig. 1. DPPH radical scavenging ability and reducing power of Jerusalem artichoke (Helianthus tuberosus L.) leaves extracts
with different extraction methods. Values are means + standard deviation of triplicate determinations. Bars/mean values with different
letters are significant differences (p<0.05).
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Fig. 2. ABTS radical scavenging ability and nitrite scavenging ability of Jerusalem artichoke (Helianthus tuberosus L.) leaves
extracts with different extraction methods. Values are means= standard deviation of triplicate determinations. Bars/mean values

with different letters are significant differences (p<0.05).
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Fig. 3. Alpha-glucosidase, xanthine oxidase (X0), and angiotensin converting enzyme (ACE) inhibitory activity of Jerusalem
artichoke (Helianthus tuberosus L.) leaves extracts with different extraction methods (500 pg/mlL, dry basis). Values are
means * standard deviation of triplicate determinations. Bars/mean values with different letters are significant differences (p<0.05). The
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