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Changes in the Physicochemical Properties and Sensory Characteristics of
Burdock (Arctium lappa) During Repeated Steaming and Drying Procedures

GeumYang Lee, YangJu Son, YuHo Jeon, HeeJin Kang', and InKyeoung Hwang*

Department of Food and Nutrition - Research Institute of Human Ecology, Seoul National University
'Department of Food and Nutrition, Myongji University

Abstract This study was conducted to investigate changes in the physicochemical, antioxidant, and sensory properties of
burdock during 9 repeated rounds of steaming (90°C, 3 h) and drying (60°C, 20 h) procedures. The moisture content
decreased from 81.95% to 7.64% as the process was repeated. Fresh burdock showed the highest total sugar content, with
518.35 mg/g of soluble sugar, 86% being inulin. The reducing sugar content was the greatest (377.00 mg/g) in burdock that
had been processed 3 times. The brown color continuously intensified, reaching its peak at 7 rounds of processing, and
then weakened. Crude saponin content was the highest (6.17%) after the S5th processing. Polyphenol content and
antioxidant activity (DPPH, ABTS, FRAP) were the highest at the 3rd and 5th procedures, respectively. Repeated
processing weakened the grass and root odors and the bitter, astringent, and metallic tastes, whereas it strengthened the

sweet and savory odors, caramel flavor, and richness.

Keywords: burdock, steaming and drying process, physicochemical property, antioxidant activity, sensory evaluation
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Table 1. The proximate composition of burdock during repeated steaming and drying procedures

Moisture content (%)
3

30 | d d
20 | f
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3 4 5 6 7 8 9
Steamingand dryingtimes

Fig. 1. Moisture contents of burdock during repeated steaming
and drying procedures. All results are expressed as mean+SD for
three replicates.
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(unit: %, dry basis)

Steaming and drying times Carbohydrate (Crude fiber) Crude protein Crude lipid Ash
0 85.58 (10.14+0.39") 8.53+0.61" 0.74+0.16* 5.16+0.24
1 81.82 (10.06+0.28") 12.47+0.07% 0.45+0.01° 5.26+0.11%
2 81.36 (10.080.04") 12.54+0.25% 0.74+0.07¢ 5.37+0.09°
3 81.47 (10.66+0.25%) 12.40+0.23° 0.8640.05¢ 5.27+0.04*
4 81.15 (11.58+0.10% 12.89+0.18 0.95+0.06° 5.01+0.03¢
5 81.01 (12.94+0.05%) 13.14+0.32° 1.27£0.02° 4.58+0.09°
6 79.02 (17.19+0.10%) 14.85+0.09° 1.28+0.11° 4.85+0.03¢
7 79.10 (18.18+0.15%) 15.2440.13° 1.23+0.03° 4.4440.03°
8 79.52 (23.12+0.20") 15.2240.19° 1.27+0.03° 3.99+0.06
9 77.80 (26.22+0.06%) 16.69+0.03* 1.72+0.02° 3.79+0.05¢

All results are expressed as mean+SD for three replicates.

UDifferent superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 2. Yield of hot water extraction of dried burdock during
repeated steaming and drying procedures. All results are
expressed as mean+SD for three replicates.
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Fig. 3. Total soluble sugar and reducing sugar contents of
burdock during repeated steaming and drying procedures. All
results are expressed as mean+SD for three replicates.
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Fig. 4. Inulin content of burdock during repeated steaming and
drying procedures. All results are expressed as mean+SD for three
replicates.
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Table 2. Hunter’s color value of dried burdock powders during
repeated steaming and drying procedures

Stegming and Lo a b

drying times
0 84.49+0.21  -0.11+0.02¢ 8.42+0.10"
1 67.88+0.55 1.15+0.02" 15.57+0.24¢
2 59.03+0.35° 6.09+0.03° 24.03+0.26°
3 52.3640.59¢ 7.94+0.25¢ 24.80+0.41°
4 45.5240.18° 9.51+0.14* 25.26+0.09*
5 45.75+0.39° 8.91+0.29° 23.74+0.47°
6 42.14+0.29¢ 9.07+£0.06° 22.4940.05¢
7 42.73+0.28" 8.45+0.05° 20.64+0.17°
8 39.77+0.09" 8.17+0.11¢ 19.55+0.21°
9 39.41£0.12" 8.10+0.24¢ 19.12+0.26

All results are expressed as mean+SD for three replicates.
UL=lightness, a=redness, b=yellowness

PDifferent superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.
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Fig. 5. Browning index of burdock during repeated steaming
and drying procedures. All results are expressed as mean+SD for
three replicates.
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25269 FHUFE Ho] Az} fAGE AgS HIow, 1 9]
T Aste 93] T QoA 19129 FAEE YeRlST
Hong 5(20)2 <14t 79 MAIENA 89.569] M= e 2
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Fig. 6. Crude saponin content of burdock during repeated
steaming and drying procedures. All results are expressed as
mean+SD for three replicates.
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Fig. 7. Total polyphenol content of burdock during repeated
steaming and drying procedures. All results are expressed as
mean£SD for three replicates.
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Fig 8. FRAP activity of burdock during repeated steaming and
drying procedures. All results are expressed as meantSD for three
replicates.
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o} ABTS AH7] &4 84 Z793192H, Trolox equivalent
antioxidant activity capacity (TEAC)Z el Z3E Table 301
YeRfIQth A 992 DPPH 1tz 2A%2 2246 mg TE/gS
2 yehon, 33] $7 A 2569 mg TESZE F718tith. o
T 3 357 SR wE felF R st 93] S 9
QoA 1441 mg TE/ge] 7P¢ W& itsle g Bl ABTS 2t
Oz 2A%L 53 27438 X894 1701 mg TEgS2 9%
oz 7P =4 UEigeH, ol aste 93] S FelA
11.57 mg TE/gS] 22 bstes Bt dxxoz A 9P
13] 7 A BT duFez vhe gisiE S Helo, 3.5

3] 24 A AFUE 2AG0] FTEIHA, olF T4
7} Z7V8l Wt feldor daksleo] Hade AS FAg
4 Uik

gaksl 4L dodom Hrd ¢ JueE 74 o £
o disl 50%2 AFEUE AATE HElE A8 FEE
EC,, valueZ YEbd Z3N(Table 3), DPPHS] EC 3t< 33 =7
$94(3.59 mg/mL)oll A, ABTSS] EC, el AS- 53 4 9
(3.14 mg/mLylA 7P 23S Bk wEbA A PR 3-

Table 3. EC,, value and trolox equivalent antioxidant capacity of burdock during repeated steaming and drying procedures

TEACY (mg TE/g dry sample)

EC,, value” (mg/mL)

Steaming and drying times DPPH ABTS DPPH ABTS
0 22.46+0.22% 10.68+0.23° 3.67+0.04< 4.49+0.05°
1 22.43+0.35° 11.200.12% 3.77+0.09< 4.51+0.03*
3 25.69+0.60* 15.67+0.22° 3.59+0.09 3.4240.06°
5 22.88+0.24° 17.01+0.30* 3.87+0.10° 3.14£0.07¢
7 18.76+0.11° 14.03+0.55¢ 4.57+0.12° 3.47+0.15¢
9 14.41£0.16° 11.57+0.43¢ 5.60+0.15* 4,08+0.16°

All results are expressed as mean=SD for three replicates.
YTEAC: Trolox equivalent antioxidant capacity

PEC;, value: Effective concentration to decrease DPPH and ABTS radical by 50%
Different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 4. Sensory evaluation of burdock during repeated steaming and drying procedures

Steaming and drying times

Classification Attributes
0 1 3 5 7 9

Appearance  Yellow green 9.80+1.50"Y 343221 1.00£0.73¢ 0.64+0.54¢ 0.63+0.47¢ 0.74+0.44¢
(Color) Brown 0.70£0.49° 2.49:0.80° 6574148 11324088 11494135  10.14£0.97°
Grass odor 9.72+1.90° 6.28+1.52" 2.60-£0.82¢ 2.44+0.84¢ 2.16:£0.64¢ 2.45+0.66°
Odor/A Rooty odor 10.67+1.18° 714156 5.49:+0.87° 4911.04¢ 5.16+1.01¢ 5.574+1.30°
OATOMA — g\veet odor 2.79+1.51¢ 4.18+1.39 7.00+1.11° 6.91+1.58° 6.43+1.11° 6.53+1.48°
Savory odor 321+1.47° 5.62+1.96" 8.69+1.51° 8.84+1.27° 8.93+1.53° 9,041 .49°
o Rooty flavor 10.93+1 47° 9.09+1.25 6.80+1.33¢ 6.84+1.25 6.91+1.11¢ 6.94+1.17
avor Caramel flavor  2.96+1.47¢ 4.17+1.45¢ 8.33+1.41% 8.96+1.36% 9.29+1.60° 8.0042.48°
Tt Sweet taste 4.1042.11¢ 5.33+1.32° 8.46+1.48° 8.64+1.22° 7.66+1.95° 6.39+2.08
aste Bitter taste 7.5542.99* 5.50+1.51° 4.07+1.58 4.05+1.72¢ 4.95+2.06" 5.63£2.24°
Astringent 6.7241.72° 50042 13% 455123 5.5041.63" 5.5341.65° 6.15+1.60"
Jﬁ&tﬁ“fi@ | Melic 7534173 6.00£2.17%  4.97+1.44° 5.66+1.43%  538£1.65° 6254183
Body 43241 82 5.01+1.75 5.85+1.49° 6.92+1.24° 7.01+1 46" 7.0941.17°
A fter tast Coating 5.0241.83 5.90+1.81% 6.59+1.46% 75041 .36° 6.94+1.64% 634231
s Savory flavor 4.32+1.73¢ 5.80+1.69¢ 9.24+1.61% 9.99+1.24° 8.65+1.63° 8.60£1.83°

All results are expressed as meantSD for three replicates.

UDifferent superscripts in the same row are significantly different at p<0.05 by Duncan’s multiple range test.

IScores of 15 cm line scale
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