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Physicochemical Properties of Dried Burdock (Arctium lappa L.) Powder
in the Peeling Process

Dong-Ju Hwang and Jin-Sook Kim'

Dept. of Agrofood Resources, National Institute of Agricultural Science,
Rural Development Administration, Wanju 55365, Korea

ABSTRACT

This study evaluated the qualitative properties of burdock (Arctium lappa L) peels as food material. Proximate composition,
sweetness, pH, total acidity, mineral, fatty acid, free sugar, and organic acid contents of preprocessed burdock were measured.
Crude ash, protein, fat, and total dietary fiber contents of non-peeled treated lotus roots were higher than those of peeled treated
lotus roots (p<0.05). °Bx, pH, and total acidity were not different in the peeling process. Redness and yellowness of lotus roots
were reduced by the peeling process, whereas lightness increased (p<0.05). The mineral contents of Ca, K, Fe, and P were
higher in non-peeled lotus roots, whereas non-peeled treated lotus root showed higher K contents (p<0.05). Maltose content
was not significantly different, whereas fructose, sucrose and maltose contents were significantly different. Total organic acid
contents were higher in non-peeled lotus roots (p<0.01). However total free amino acid contents were higher in peeled lotus

roots (p<0.01).
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Table 1. Program of microwave system

Step Type Power (%)  Temp (C) Time (min)
1 Ramp to temp 100 200 15
2 Hold 100 200 20
3 Cooling - - 10

Table 2. The optimum condition of ICP/MS

ICP-MS condition

Nebulizer gas flow 0.55
Auxiliary gas flow 0.20
Plasma gas flow 8.00
ICP RF power 1450
Viex dist 15.0
Pump parameters 1.50
Element Wavelength Plasma view
Zn 206.200
Fe 238.204
Axial
Ca 317.933
Cu 327.393
Na 589.592
Mg 285213
Radial
K 766.490
Mn 257.610
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2 Ul olu] ¥4 2712 detector= FID(Flame Ioniza-
tion Detector)E ©]-8-3}%1 1, column< SP-2560(100 mx0.25
x0.2 ym)E ©]-83F Tt} Oven temperature= 170Col A 155
ZF FAIZE F 1C/ming] 22 180T7HA] &3 & 15837t
FA8kaL, 3C/ming] $E2 245T7A] &8 F 1383 #4
3}tk Injector temperature®} detector temperature= 272}
2252} 285C0]9 a1, carrier gasE Hes ©]23}31aL flow
rate-> 0.75 mL/min®] $1.2.™, Split ratio= 200:1°]At}. X"
b &S U532 5E22 undecanoic acid(C11:0)2] H&-E- 7]
F£0 7 ALK A, A BN Xt BEE 37F

(FAME MIX C4-C-24 2, 100 mg/mL)< ©]ASE-g 3 mL

3% seolAlo} fukifa ik

K3
A
£
=5
HN
ojo
12
o
fu
BN

A3 th(Han SJ & Koo SJ 1993).

A
9 42 100 meshol] Wz &4
AN BE ARSI Z47e] AR 1 goll S/ 40 mLE 7F
3Fo] homogenizer(Ultra-Turrax T25, IKA Laboretechnik Co.,
Staufen, Germany)E ©]-83l] 723} g+ & A 2oA AT
B FE9A A, 1, 22k AR (7 10,000 rpm/10 min,
15,000 rpm/15 min)std FEH S HsIATh ©] FEH=
Whatman No. 2 &JZA| 2 oJ¥}3}la1, 100 mL2 343 F 0.2
um membrane filter2 ©JZ}5}e] Agilent Technologies 1200
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Table 4. Brix, pH, and total acidity of dried burdock
powder by different pretreatments

Brix ("Bx) pH Total acidity (%)
Non peeling 22.00+£0.00"  6.12+0.00 0.62+0.01
Peeling 21332058  6.12+0.01 0.62+0.00
t-value (p-value)  2.00(0.18)  1.00(0.42) -1.26(0.27)
D Means+S.D.
A 5% $99 pH7E 6.00~6.172 ¥ A7 ArelE fAL

1) ol W 499 A= 5% A= Table 59 2

AWkg 0 2 992 phenol< quinone 22 4Hs}A]7] a1,
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Table 5. Color values of dried burdock powder by diffe-
rent pretreatments

Color value"

L a b
Non peeling 80.78+0.04”  1.49+0.01 11.9240.03
Peeling 85.06+0.02 1.1940.01 10.03+0.03
—183.61™" 31117 82717
~value (p-val
tvalue (p-value) i ) (0.00) (0.00)

D L: lightness (100=white, 0=black), a: redness (—60~+60; —=green,
+=redness), b: yellowness (—60~+60; —=blue, +=yellow).
? Means+S.D.

5(2012) A3E 998 4T} 25Tl A 1443 A 3shA 3 p<0.001.
Table 3. The proximate composition of dried burdock powder by different pretreatments (%)
Moisture Crude ash Crude fat Crude protein Total fiber
Non peeling 5.65+0.06" 3.37+0.02 0.66+0.01 9.06+0.17 28.40+0.07
Peeling 5.59+0.07 2.67+0.06 0.54+0.04 3.37+0.01 20.73+0.34
t-value (p-value) 1.13 (0.32) 18.84" (0.00) 4.85" (0.01) 7.05™ (0.00) 31.29™ (0.00)

D Means+S.D.

2" p<0.01, ™" p<0.001.
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Fig. 1. Burdock with prepared condition.
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Table 6. Mineral contents of dried burdock powder by
different pretreatments

(le/;iri%rglsg) Non peeling Peeling t-value (p-value)
Mg 211.78+ 3.46"  228.07£1.65 —6.62" (0.00)
Ca 203.90 6.55 164.67+1.03 10.25™ (0.01)
K 845.18+15.10 542.57+4.95 32.97™ (0.00)
Fe 15.86+ 0.98 3.34£0.08  22.09" (0.00)
Na 98.72+ 2.69 112504053  —8.72" (0.01)
Se 0.02+ 0.01 0.03+0.01 —1.34 (0.25)
P 503.96+ 8.48 470.58+2.84 6.46™ (0.00)

D Means+S.D.

2" p<0.05, ™ p<0.01, ™ p<0.001.

Peeling — Drying — Grinding

P) ¥ =% A= Table 62 2t} W] A A §-5of #A
glo] BE 9 AT HET, HlaT)olA = K, P, Mg, Ca,
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1 e Ao g o Hrt Chang KM & Lee
$d9] B7] el Gl K, P,
3| K= B, ok &2 A5t 791 A
14502 Hask
=], & A7} FAg 23 o]qlth. Hwang DI —(2014)4
QPN A HA AAN oK Gl Hol7} the
el e} 2 oz nusne, BE A2l T4
o] 1] ekzte] 44 Aol Kol s, o] AL F8hA)
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W) 5lA] & o] Bt feo]H o g H3hth(p<0.05). gH,
oleic acid F#Hmg/100 g)oll o] WHo|8kA] &2 -2 30.33
+2.89, HF9] 3l 9-9JL 44.00+£1.000.2 v gk $-Jo] T =
< S B tHp<0.01). Palmitic acid$} oleic acidZS A<
Sk v 2] 2 bake] ghake vhalel] o] gk fo] Al Aol 7} §l
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Table 7. Free fatty acid contents of dried burdock powder by different pretreatments

Arreviation Common name Non peeling Peeling t-value (p-value)
C10:0 Capric acid 1.00+0.00" 1.00+0.00 -
C12:0 Lauric acid 1.00+0.00 1.00+0.00 -
C15:0 Pentadecanoic acid 2.00+0.00 2.00+0.00 -
C16:0 Palmitic acid 108.67+2.08 104.00+1.00 3.50" (0.03)
C17:0 Margaric acid 2.00+0.00 2.00+0.00 -
C18:0 Stearic acid 5.00+0.00 6.00=0.00 -
C18:1 Oleic acid 30.33+2.89 44.00+1.00 —17.75" (0.00)
C18:2 Linoleic acid 248.67+23.29 242.67+4.93 0.44 (0.70)
C18:3n-3 Linolenic acid 62.67+7.57 70.00+1.73 —1.64 (0.23)
C22:0 Behenic acid 3.00+0.00 2.00+0.00 -
C23:0 Tricosanoic acid 2.00+0.00 2.00+0.00 -
C22:2 Brassic acid 1.00+0.00 1.67+1.15 —1.00 (0.42)
C24:0 Lignoceric acid 6.00+0.00 5.00+0.00 -
C24:1 Nervonic acid 5.67£1.15 4.00+0.00 2.50 (0.13)
Total 479.00+30.64 487.33+6.43 —0.46 (0.67)
D Means+S.D.
27 p<0.05, ™ p<0.01.

g, Aol B3k AFeA +F ] F2 A4S palmitic acid

¢} linoleic acide]QaL, & A|WAF thH] 92.9%= A2 th&
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A
7 232 fructose, glucose, suc-
rose 2 maltoseS =33l =H], 1 A3+ Table 87 2t}
Z el gl Qo] WEekA] e 992 13,241.84+123.75
] gl o] 11,147.86+161.04 mg%= Wu]51A]
R 9ol folF o7 WTHp<0.001). L Fol| A% vy
3lA] e 949 fructose TS 8,826.53+98.34 mg%, glucose
L 2,023.01428.02 mg% o 2 ¥ gk $-JH T} folH o
2 BIATHp<0.001), maltose TS 1,266.73+13.69 mg%o©]

Aot SRR 9F sucrose SRS Hlu|ElR] e o] 1,125.57

mg%®°] 1,

Table 8. Free sugar contents of dried burdock powder by
different pretreatmentss

Fr;:;gs(;})gar Non peeling Peeling t-value (p-value)
Fructose  8,826.53+98.34"  6,597.36£143.71  22.17""? (0.00)
Glucose  2,023.01428.02  1,325.00+£54.21  19.81° (0.00)
Sucrose  1,125.5743.84  1,992.83+42.57 —35.15" (0.00)
Maltose ~ 1,266.73+13.69  1,232.68+53.84  1.06 (0.39)

Total  13,241.84+123.75 11,147.86£161.04 17.86™" (0.00)

) Means+S.D.

2 p<0.001.

+3.84 mg%= v 3k $-9J o] 1,992.83+42.57 mg% SrEFH.Th
FrolA oz HAthp<0.001). Han SJ & Koo SJ(1993)2] H
o) oJshA Bl $-Foll &= fructose2} sucrose’} ST 1L

o)== fructose’} 5.3%E sucrose 4.5%E. T} Zo] dfEo] QL
_’17_0]—03]‘4— Ak Oﬂ?— 734}1 2 fructose 61—8]:0] 7].7(]— =
A= FLsht, 1 el e ozt 7‘}01
ZHA] & glucose7]— 1‘%*45] 2fo]2 KT, o]= 4=

715 Al pelel el e Ao A}e e,

al

o B
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ot gy,
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Hwang DJ 5(2014)= 4229 A4 AA w& F e
AAE AABA B o] S AAT AZEHT &
o] ETHp<0.05).

ot rlo

M

7. w71 ge 24

Wajo] wE Hxg BEe frlh 3 A Ade
Table 99} 2t} o] 5 ol A oxalic acid, citric acid, D-malic
acid, succinic acid, acetic acid’} FZ% At} ©]= acetic acid
7} 7V e e BAA, Holof ofgh {24l Atol=
ATt BhulekA] 22 2 oxalic acid 106.1548.57 mg,
citric acid 1,133.06+40.46 mg%, succinic acid 549.03+37.07
mg%°] 3L, ¥ 3l 98 oxalic acid 74.49+8.57 mg%, citric
acid 390.78+7.22 mg%, succinic acid 360.68+36.89 mg% =X
H)5lA] e o] fejHoR w4 ] of 7
of e F F7ILE FES HlehA] 2 o] 4,848.48+
228.27 mg%, 193 $-Jo] 3978.70£97.40 mg% L= Bty &}
A e 99do] =SITHp<0.01). 349+ Hwang DJ 5(2014)
< B fel] mE A2 TR e HhlshA] e
Ao] Bt gt A2 EY Bdthal Haskgith weba] -,
AL, wh 5o ZAFY 54 whet gl 9 gt ol
o A olslieta, T Z2AF THE A4 FAkE
ol A7 desiota 2ot $-geo] vy IS AA
WA citric acid®] FHeEFo] AWk o]0 @ FHAEA Ha, o
= R

399wl A7) e IFS F Ao YLk

M

8. Sz|ojo| Al EhaE 2A
utel fiio] wE o] frEjobnieit el S
Table 107} 20 % 175& A% EAIATE o5 opw=it
Zol|A] v olm]i=2ke] glycine©] 71 =2 S B

a1, 9k EkA] S $-9Jo] 1,400.85+14.11 nmol/ 100 g, 3]

Table 9. Organic acid contents of dried burdock powder
by different pretreatments

Organic acids

Non peeling Peeling t-value (p-value)

(mg%)
Oxalic acid ~ 106.15= 857" 7449+ 321  5.99™% (0.004)
Citric acid ~ 1,133.06+ 4046 39078+ 7.22 31.28™ (0.00)
D-malic acid ~ 397.80+ 1098  379.53+ 3.38  2.75 (0.05)
Succinic acid  549.03+ 37.07  360.68+36.89  6.24™ (0.003)

Acetic acid  2,662.43+147.71  2,773.22463.47 —1.19 (0.30)

Total  4,848.48+22827 3,978.70497.40  6.07" (0.004)

D Means+S.D.
27 p<0.01, ™" p<0.001.

N ARAE HOoPA o} RATHEETE
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3.98+0.64 nmol/100 g BT} f-2]2 0 2 =34 th(p<0.01). B]Z
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nmol/100 g& & 89}3] 3t 4 1.92+0.13 nmol/100 gHt} 2]
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zpo)7F AT F felohn) et ke w3k 9-jo] vly)
SlA] 9 FPET} oF 28l ©] %} = UTHp<0.001). Leucine?}
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Table 10. Free amino acid contents of dried burdock powder by different pretreatments

Amino acids (nmol/100 g) Non peeling Peeling t-value (p-value)
Ile 203.73+48.54" 443.10+ 7.38 —8.44™ (0.001)
Leu 117.74+27.68 3.98+ 0.64 7.127(0.002)
Lys 32,61+ 1.20 59.72+ 0.73 —33.38™ (0.00)
Met 108.22+20.47 258.44+ 4.51 —12.41™" (0.00)
Essential Phe 65.58+ 4.47 127.96+ 3.03 —20.01™" (0.00)
Thr 18.50+ 0.03 51.56+ 0.86 —66.46"" (0.00)
Val 455.14+63.26 813.76+ 9.58 —9.71"™ (0.00)
His 121.12+10.02 250.10+ 4.26 —20.51"" (0.00)
Sum 1,122.65+33.73 2,008.68+29.52 —34.23™" (0.00)
Ala 2.89+1.26 2.15+ 0.02 1.02 (0.42)
Asp 91.05+ 0.31 21431+ 1.35 —154.38"™ (0.00)
Arg 2.16+ 0.04 1.92+ 0.13 2.98" (0.04)
Cys 82.38+ 0.25 196.89+ 0.11 —17.86™" (0.00)
Glu 1.87+ 0.02 13.55+ 0.64 —31.46" (0.001)
Non essential s
Gly 1,400.85+14.11 4,297.85+61.70 —79.28"™" (0.00)
Pro 77.34+15.33 168.45+ 4.47 —9.88"™ (0.00)
Ser 455+ 0.04 6.51+ 0.01 —83.53™" (0.00)
Tyr 230.68+14.56 437.28+13.61 —17.95"™ (0.00)
Sum 1,893.79+13.31 5,338.91+76.92 —76.44"" (0.00)

Total 3,016.44+34.66

7,347.53+106.11 —67.2™" (0.00)

Y Means+S.D.
2" p<0.05, ™ p<0.01, ™ p<0.001.

A

AW S PJ00940902)] 2]8] o] Ee]F Aoz old] FA=Y
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