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Abstract

To enhance the application of lotus roots and to provide basic data for processed foods with lotus roots, lotus
root powder was processed under four different conditions, and their physicochemical properties were analyzed
as follows. In the Hunter’s color value results, the salted sample had the highest L value, and the vinegared sample
had the highest a and b values. The water-holding capacities of the salted, vinegared, and blanched samples were
higher than that of the control sample. The amylase contents were in the 19.57-20.43% range but were not significant.
The swelling power and solubility of the processed samples increased as the temperature rose. The blanched sample
had the highest swelling power and solubility (65 and 60°C, respectively). The crystallinity of the processed samples,
as determined via X-ray diffraction, reached their peak at 16.9°, and the other peaks at 14.6, 22.2, and 23.8° were
typical of the B type. In addition, the relative crystallinity, gelatinization temperature, and enthalpy, as determined
via DSC thermogram, were highest in the vinegared sample and lowest in the blanched sample. In the amylogram
results, the vinegared sample had the highest maximum viscosity and breakdown. The retrogradation of the vinegared
sample was the slowest as its setback value was the lowest.
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Table 1. Hunter’s color value of lotus root powder in different
processing conditions

Samples” Control LS LV LB
L 87.56£006™7  9024:067°  88.56:0.14°  88.78%0.18"
a 029:001°  030£001"  195:009"  -001x001°
b 1075:0.12°  9.15:0.13"  11.68£022° 11312005

"Control: No process. LS: Lotus root steeped in 1% salt solution for 10 min. LV:
Lotus root steeped in 10% vinegar solution for 10 min. LB: Lotus root steeped
in 4°C water for 5 sec after blanching for 2 sec.

*Mean+S.D.

IWalues within different superscripts are significant for each groups at p<<0.05 by
Duncan’s multiple  range test.
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Table 2. Water holding capacity and amylose content of lotus root
powder in different processing conditions

Samplesl) Control LS LV LB

Water holding capacity 166.62¢1.15” 183.65:0.01" 181.830.09" 274.43+7.87°
Amylose content (%) 2043+1.35"°  2023£0.60 20.19+050 19.57+0.55

Samples are same as Table 1.

Mean+S D.

IWalues within different superscripts are significant for each groups at p<<0.05 by
Duncans multiple range test.

“SNot significant.
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Fig. 1. Swelling power and Solubility of lotus root powder in
different processing conditions.

e Control(no process), ©: LS(lotus root steeped in 1% salt solution for 10 min),
4: LV(lotus root steeped in 10% vinegar solution for 10 min), 4: LB(lotus root
steeped in 4°C water for 5 sec after blanching for 2 sec).
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Fig. 2. X-ray diffraction patterns of lotus root powder in different
processing conditions.

Control(no process), LS(lotus root steeped in 1% salt solution for 10 min), LV(lotus
toot steeped in 10% vinegar solution for 10 min), LB(lotus root steeped in 4C water
for 5 sec after blanching for 2 sec).

DSCol| 2|5t &35} QAE ]
7S GElste] Alxg A7 DSC gt
thermogram-2 Table 33} 2t} AZ7FF9] s3dgy]=



78 Sk 2 F A -5 818 A 4|19 Al1E (2012)

6.3627 Jjgo. 2 YENEY ol UE AE TEF 33}

6134 152370 Jjg, B 11.8045 Jjgoll HIsle] &3} olegte]=
x‘_ 74 o7 L]—E]-L]- 01]:_7],_'__4 7—1%4%40] 1/1-1;}}: A —% o)
T AATH24,40). TP E(TO), 372 5(TP) %

ﬁ}%ﬁ%E(Tc)L A2EAY AE7 7P =k, 1

502 AFE, Y2, blanchingx 2] A|F2] 0]

§§} Aty ZE A ZEAT A 87} 85144 Jjgo & 7}11
A UEREAL, 1 o302 AgEAE AETF 74768 g,
%77} 6.3764 Jjg —L2] 1L blanching 2] A&7} 3.0334
Jgo & 714 BA ekttt Park 540)2] A Ao =
279 ©8}%7] L= Et} hydroxypropylations}gh v
9] ZIPIA T Holdan, 5.8} ey K3 8.8325
Jgoll A 59441 Jjgo 2 T3 WolEd o
hydroxypropyl®ll ©]3ll & YAl X|8717F A A Ao
TZ27} AN el Eet 53} AEu)7} ozl Zo g
Hus gty 331 dgyrt oW sl Ags
7MW F2E FAHF R ste B2 dUAE B8R
sty a2 g g 283 J27HF £ blanching %]
A87F g 2504 53kd 4 Qlo] A2 dHoE 53}
B AES 4L F A7) el AR AP o2
Ao T BZET)

rl

it

Table 3. Differential scanning calorimetry thermograms of lotus
root powder in different processing conditions (starch:water=1:6)

Samples” Control LS LV LB
To 55.15 5552 55.98 5491
Tp 62.30 62.66 62.86 61.10
Te 70.33 70.92 71.50 67.30

AH (Ifg) 6.3764 7.4768 8.5144 3.0334

USamples are same as Table 1.

Amylogramoi| Q-I?_ 35}
JFEEL gelake] A% A 71E9] amylogramd]
IS ;@}ovb Table 49} 2t} 27|58kl Tz

9] 5725CHT 2FEF AXEAD Alge It =34,
blanching*] 2] Al &+ 31.85CE A AAE2] 66.0T@41),
A2 63.7C42)E Y So} ZhApu Wt 24527}
LA Eata 4 2 PR A2 Aoz B 5
AT} o] Yang 5(12)8] JZHEL 53l w7} o) b
°om 0T FollA &s] ssletal she Harel Yx|s}
' 299t AudsE 22848 A87} 201050 BU.
2 7 =k, 53 5 AE o] & T= shear forceo] &%
AGs Yehge ZHEE JuHdEe 22 Hgoz
X xEX ] A]87} 1709.00 BU.E 74 =of =78t}
Aol 718 AS & = Utk Leelavathi 5-@3)2 A&
o] =3} AHgks ‘ﬂ]zﬂ 4= A+ consistency 9} X RH ==
ol F7E w3yt gA dojdtia Eustyh AxE

g A 89 F AW EE 268.00 BU.E AFE329)
blanching#] 2] A|E R T} gro] Sro} syt 71 =g|A

AeE g F AN

o= AS

mf\onN

1_4

e 2gEAE A87F 7P =390, agtd bk AxE

AZA 7 =T EAEEL 7 A A
2| %%, blanching#|2] A|57} #=8kal, o} 2 @ 2~ ek
19.57~20.43% | R} o} A|F7bol| zfol7} §lith &
! SlEe 25Ut dedd wEt Sk, e
5C, &3l =l A= 60 C7HA] blanching*&] A&7} 7F
=%em, 1 Oli—‘?—E%L 2771 7 =3kt Xeray
S| Ao o3 A8 §]7‘<j_7h:(29) 16.9°)| A 733t peak
2 HYA, 14.6° 222° 23.8°0)| 4 F7F peakS Hol= BYE
o A4 Fe7t YETh A3 AR Ee A 2EAE
Al go A 71 =931, blanching#] 2] Al S04 71 wek
t}. DSCol| ©Jgt T3l B ST E A2 EA ] A

ha|

o N

il fo o rlo 1 rlo mE F o P

Table 4. Amylogram characteristics of lotus root powder in different processing conditions

Samples” Control LS LV LB

Initial pasting temp. (C) 572510077 57.7040.14° 57.85£0.07 31.85£0.07°
Maximum viscosity (B.U.): P 918.009.90° 1004.00+28.28" 2010.5026.06" 744,00£14.14°
Viscosity at 95°C after 30 min (B.U): H 183.00+1.41° 329.50£6.36" 301.50£10.61° 209.50+3.54°
Viscosity at 50°C (B.U.): C 517.5046.36° 654.00+2.83" 569.50+4.95" 583.50+13.44°
Breakdown : P-H 735.00£11.31° 674.00+33.94° 1709.0026.87" 535.00£11.31°
Total setback : C-H 334.50£4.24° 324.50£2.12° 268.00£3.54° 374.00£19.09'

Samples are same as Table
Mean+S D.

IWalues within different superscripts are significant for each groups at p<<0.05 by Duncan’s multiple range test.
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