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Abstract

The objective of this study was to increase the efficiency of starch extraction from potato sludge by different con-
centration of food-grade hemicellulase. The potato sludge, which is a by-product of potato processing industry, was
treated with food-grade hemicellulase. Starch extraction efficiency displayed no significant difference in hemicellu-

lase concentration. The purities of potato starch increased from 83.40 to 95.91,

97.44, 95.58, and 97.79%, with

treated 0.5, 0.75, 1.0, and 1.5% hemicellulase, respectively. The physicochemical properties of the starches, such as
granule structure, particle size, pasting, and thermal transition, were not affected by the concentration of hemicellu-
lase. These results indicate that food-grade hemicellulase treatment is an efficient method for starch extraction from

potato sludge.
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cell), ™’ (reticulated vessels)2] o] A, olF
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2]3Z -8 hemicellulose #3221 Laminex® BG2E Biosion
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"] 0.50, 0.75, 1.00, 223 1.50%%<] Laminex® BG2Z
A&l H7EsEATh. o] % 40°ColA 341752t 300 rppm o=
wREEte] REEEETh wEgo] 2 AiEfe dAEE
(2,000xg, 30 min)E 3 MESH FeAqS s &
IS WEFa doldle AESel thAl 30 mLeY 5
FTE 7keted 33] AlA g 7 Zhzhe] B2 -72°Coll A &
Aste] FZH7AZ7]|(Freeze Dryer, Ilsin lab Co., Suwon,
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F 283 F BeskE §9S S48 o] & 1A
A HE U8 T =
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z7] Hv) 249 AEF (g d'b)
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Liquid, Cilas, France)& ©]-&-3}o] #4131t}

2%} 7ke RAle S Hse] HEAH

AEo] 53EAS AACC Method 61-02¢] 2]3}e] RVA
(Rapid Visco Analyzer, Newport Scientific, RVA-Super4,
Warriewood, Australia)E ©]-&3lod SA3IH T 72 Al52=
AL 71F0 R 14% TEEFo] HEs Az on, &
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=(peak viscosity), #*] = (minimum viscosity), ZFH T
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electron microscope, JSM7800, JEOL, Tokyo, Japan)S A}
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2] & o](thermal transition)S A X}FEAME #A|(DSC
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10°C/min®] HE2 7Fgste] 42 5 8§25 (onset tem-
perature), ¥ F-2%(peak temperature), 55 -2>%(end tem-
perature)2} 8§23 (4H; gelatinization enthalpy)E Pyris
software version 11.1.0.04.88 (PerkinElmer Inc.)oll 2|3l Al
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LAV ISRAE et ERA Y 4 B0 2ot FE 2
A AR A 29 0.1%, 3]3E 0.4%, L83
grstE ghdol 99.5%E AbAlskaL JloH, vhrstE o
% 16.1%7F HHEA oH3F(NSP, non-starch polysaccha-
ride) AIEZ YEET 2822 Al dE F5 28
< =o]7] fsA= NSPE AlAs|oF ® T} Sriroth et al.
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hemicellulase
Tt AA; AR A2 i 0.
1.00, Z&] 3 1.50% (v/iw) H] &2 Z}zhe] g4
AAAA WS WAt AHE hemicellulase T4
(Laminex® BG2)E cellulose 3l 58 ¢] Holt Trichoderma
reesei -2 B-glucanase AlE <] T4°|t}. Endo-FEIZ &
a3l cellulose?} xylang 33l glucose®} xyloseE
Arbels w8 o] Hoju WEwtg o] AR E= BiAolth
(Bhat, 2000). 7H=} Al3EH o] o FE2 fA| = o] Fof
] 2lem o] cellulose, pectin polysaccharide, xyloglucan,
heteromannans, heteroxylan®. 2 A = o] U THHoff &
Castro, 1969; Xiao & Anderson, 2013). Laminex® BG2=
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glucose, xyloseE AAdst= Ao 2 A o™ (Zurbrig-
gen et al., 1991), °]& 53l FAMEL] +ZE F3ste] W F
o] HEo] g 52 F A WE Zo=E Atsdh
ME OE $E9 sY3 5245 w3 49, HFE A9
A

ks A7 AFEA 2 Aol &a Fel 4 |l

o] ZF A& o] 3% 96% M= F7F g e 3
2l & F irk(Table 1). o] APAAES Tl A} 7hgrA
Eol F AR T 16%E A 5= NSP= ZAF -4 29} 1]
523t 7S 7HAIH, cellulose, xyloglucan, heteroxylan 7g
Fo] TR o= ActE

Hemicellulase == 0f (&2 F& M22| ¢l &3 2

granule 71

M2 O F=2 Laminex® BG2E o] &3t 1A} 71y
BAEO A 58 AR QEREE Y B4/ 5 o) &
&to] E-4181% th(Table 2). YA+e] H7)& o]3}ehz] EAS
HASIAA AFo FHo dFS vARZE, YA A7E
d&stA stetshe Aol 7heagol lolA wig- Fasttt

lo,

(Kum & Lee, 1999; Rasenack & Miiller, 2004). 4 A}2
Z7e &9l 2 S yeeh AAEEH aEla &'
A BEAS N7 A T2 240 th(Lee et al,
2008). AREA o2 H] 44 Ao oJste] FEE w9
AR} Z71= 15-100um=Z LA A Th(Lee et al, 2012).
Laminex® BG2E A5l F&3 Ao HH4UEE 54
F%X7F 050, 0.75, 1.00, 22]32 1.50%Y = Z+ 7} 36.69
+0.21%, 40.47+0.07°, 40.76£0.35°, 39.31x0.21°yme] F7| 2
24 9 thp<0.05). =, Laminex® BG2E ©o]-&3lo] A
H Az AR dre 7E Y-S AR dx WY

Qbell e o], Z Aol7} fle A & & Utk 71E 4

o] w2 A A3 714 Laminex® BG2E *]2] 5132
o] Yz} Alo]=7} H 36.79£0.09 uym=E Lgow o] 3k

= AR Tkt akEel MR o sk Y% aas A

IS o] YA Abel= Htdt FAFSHA WUshtk(Seo et

Table 1. Yields and total starch concentration of extracted potato starch from potato sludge

Enzyme treatment (%v/w)

Potato sludge

0.50 0.75 1.00 1.50
Total starch (%) 83.4 95.91£3.45 97.44+2.20 95.58+5.94 97.79+5.41
Starch recovery (%) - 99.10 99.10 99.09 98.90

Table 2. Particle size distributions of starches extracted from potato sludge with 0.50, 0.75, 1.00, and 1.50% of Laminex® BG2

treatment
Laminex® BG2 Particle size (um)
Concentration (%) D, D,, Mean Diameter
0.50 20.45+0.10° 39.55+£0.27° 60.59 + 0.35° 39.69 £ 0.21°
0.75 21.73£0.20° 40.36 + 0.05° 61.13£0.02° 40.47 £ 0.07°
1.00 22.19£0.57° 40.66 = 0.34° 61.24 £0.22° 40.76 + 0.35°
1.50 20.18 £ 0.08" 39.15+0.28° 60.06 + 0.31° 3931 +£0.21°
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0.50%
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0.75%
Enzyme
treatment

1.00%
Enzyme
treatment

%508 1@8un

1.50%
Enzyme
treatment

Hemicellulase s=0f [IE & 22| S8t 54
Rapid Visco Analyzer (RVA)E 53} Laminex® BG29]
o mE FE23 A ke i ARl S8E
< 313} ti(Table 3). Pasting viscosity #2 =74t
7, &4 5 A glo] FEH M9 final viscosity
$ 4,452 cP W E, pasting temperature®] 73-$- 66°C
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o w2} peak, breakdown, setback viscosity®l] ol A=
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4,563.5 cPZ 71 =91, setback viscosity2] 7S 654 cPE
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Fig. 1. Scanning electron microscope micrographs of starches extracted from potato sludge with 0.50, 0.75, 1.00, and 1.50% of

Laminex® BG2 treatment.
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ture) 2 FH 2X(end temperature)?] % H7} 7z}
58.7 °lA 62.5°C Alol], 62.59014] 66.1°C Ale], 18] 68.7
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w2 ZERpe] AfuiA] 9 YE Afo]zo] wEt §§ 2%
(onset temperature), 3 I %= (peak temperature) ¥ S5 =
% (end temperature)’} ThE 02 L&A Q). o] F=E
A2} 7hg AR 32 A Exlo](thermal transition) %k
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(thermal transition) 573> 72} &5, AjA|, Y= Alo]=
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o 9 AR IAE AAS AEs FES A5
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Table 3. Pasting viscosity of starch extracted from potatoes sludge with 0.50, 0.75, 1.00, and 1.50% of Laminex® BG2 treatment

Enzyme Viscosity (cP) Peak Pasting
concentration (%) Peak Through Breakdown Final Setback time (min) temperature (°C)
0.50 8,073.33£72.02° 3,707.67+59.37° 4,357.00+£87.43% 4,427.67+208.05° 699.00+21.07° 3.85+0.10°  66.03+0.12°
0.75 7,349.00£94.75* 3,518.50+£53.03* 3,830.50+£41.72* 4,476.00+£93.34° 957.50+40.31° 4.02+0.04>  66.40+0.52°
1.00 8,135.00£32.51° 3,682.33+54.90° 4,352.67+23.24° 4,414.00£100.64° 798.33£6.42° 3.96+0.08° 65.85+0.48°
1.50 8,435.50491.22° 3,872.00:41.01° 4,563.50£50.20° 4,526.00£52.33° 654.00=11.31° 3.90£0.05°  66.55+0.64°

Table 4. DSC of starch extracted from potatoes slush with 0.50, 0.75, 1.00, and 1.50% of Laminex® BG2 treatment

Laminex® BG2 Onset temperature Peak temperature End temperature Enthalpy
concentration (To, °C) (Tp, °C) (Te, °C) (AHg, J/g)
0.50% 53.68+0.17° 58.03 +0.09* 63.66 +0.17° 3.14+0.23°
0.75% 55.46 + 0.50° 59.21 +0.25° 63.34 +0.20° 2.82+0.87°
1.00% 5532+ 0.07° 59.02 + 0.32° 63.96 + 0.72° 2,62+ 127
1.50% 55.64 + 0.06° 59.22 + 0.34° 63.76 + 0.25° 3.15+0.81°
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