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Abstract

The objective of this study was to increase starch extraction efficiency from domestic potato by five kinds of food-
grade cellulases (mixture of P-glucanases, pectinase, cellulase, hemicelullase, and B-glucosdiase). Cellulase-treated
potato had a maximum of 40% higher starch extraction yield than non-enzyme treated potato. It turned out that the
shape and structure of cellulose-treated and nonenzyme-treated potatoes were the same. The average particle size of
cellulose-treated potato starch was smaller than non-enzyme treated potato. Interestingly, the small starch granular
(<10 pm particle) was shown in extracted starch from cellulose-treated potato. Rapid viscosity analysis showed that
starch from cellulase treated potato had lower pasting temperature than starch from nonenzyme-treated potato. The
range of the gelatinization temperature (49-62°C) of starches from cellulose-treated potato was broader than that of
starches from nonenzyme-treated potato. Therefore, the results of this study confirm that cellulase plays an important
role in the extraction of starch from the potato and physicochemical characteristics of potato starch.
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Aelate] SR 2 e A HES 2Fe 4
EE ZYstaL o] Eusehy 5* S glst] Hx=77t
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cellulase, hemicellulase, B-glucanase, B-glucosidase”} 57

O =2 pectinase,

£9l Laminex®*BG2 (Danisco, Copenhagen, Denmark),
Platase TCL (Bision Biochem, Sungnam, Korea), Rapidase
C80Max (DSM Food Specialties, Delft, Netherlands), Ro-
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A 7<4E F 0 2 HE F3PA|2 % (initial pasting tempera-
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= FAAE P 7 (SEM, Scanning electron microscope,
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Fig. 1. Effect of various cellulases on starch extraction from
potato (A: non-enzyme, B: Laminex*BG2, C: Rohament CL,
D: Sumizyme AC, E: Platase TCL, F: Rapidase C80Max).
Values are MeantS.D. **The different letters within potato starch
extraction yield are significantly different (p<0.05).
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Fig. 2. Scanning electron microscope micrographs of potato starch by non-enzyme treatment (A,B) and Laminex®*BG2 treatment
(C,D) (PC: parenchyma cell).

Table 1. Particle size distributions for starches from non-enzyme treated potato and Laminex*BG2 treated potato

Particle size (um)

Sample
P Diameter at 10.00 % Diameter at 50.00 % Diameter at 90.00 % Mean Diameter
Non-enzyme 16.61£0.01* 43.98+0.36* 84.49+1.36* 47.97+0.54*
Laminex*BG2 9.93+0.05 36.40+0.08 61.69+0.21 36.79+0.09

*Differences of starch between non-enzyme and Laminxe®BG2 are significantly by t-test (p<0.05).

Table 2. Pasting characteristics for starches from non-enzyme treated potato and Laminex®BG2 treated potato

. Viscosity(cP)
Sample Pasting -
p. Temperature (°C) .Peak' T.rough Bregk dgwn .Fmal. S.etbac'k
Viscosity Viscosity Viscosity Viscosity Viscosity
Non-enzyme 68.55+0.00* 659.00+11.75* 537.62+19.80 122.50+4.95* 724.55+28.99 187.55+£1.58
Laminex*BG2 65.30+0.04 877.33£129.52 440.00+111.37 437.33+29.02 591.33+£148.50 151.33£37.17

*Differences of starch between non-enzyme and Laminxe®BG?2 are significantly by t-test (p<0.05).

temperature)i= 65.30°CE Y] G432 & 7242 A& um YAF Z7]e] AR Eo] #F AFo|th(Kang et al,
FIMA ST 6855°CH T} 3°C A= @A el 1989). it YA] A7]= Hite] o|setE Ad} 53}
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Table 3. Gelatinization profiles for starches from non-enzyme treated potato and Laminex®BG2 treated potato

Sample Onset Peak End Gelatinization
P temperature (°C) temperature (°C) temperature (°C) enthalpy (mJ/mg)
Non-enzyme 52.51+4.33 55.10+0.66 62.78+1.70 8.99+1.09
Laminex*BG2 49.02+0.24 54.68+0.07 62.05+0.32 7.84+0.27

*Differences of starch between non-enzyme and Laminxe®BG2 are significantly by t-test (p<0.05).

= BEE AEAATL shearingol] 213l 545}
A == Aol 7IRlehs Ao AzZtE o)X, B]w A
< JAgol A dofuA] Gethe
1S ouetr B 4 o} Laminex®BG2E A3 A&

73 AAAE YelA FEE 2 YAke] Ao ofst
of H] 34 2 AEs o8 7] 4004 54 &
o7} Yehte o= wdtdn). dxe] etz Al A
= Ho]2E Q] M4 A (stability ratio=through viscosity/peak
viscosity)> Laminex"BG2E ©]&-3le] F&3 72} o]
052 Uikl Zxte] HE FHo|2EQ] A} Fds)
S tH(Wiesenborn et al., 1994).
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