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A Study on the Molecular Weight Distribution of Starch

Kyeong-Yee Kim

Department of Food Science and Technology Seoil College, Seoul 131-702, Koera

Abstract

Purified acorn starch was obtained from alkali precipitation method. Acorn amylose and acorn amylopectin were
fractionated from purified acorn starch by butanol improvement method. Gel permeation chromatography (GPC) was used to
measure molecular weight distribution of acorn starch, acorn amylose, acorn amylopectin and corn starch, corn amylose, corn
amylopectin. GPC measurement diagrams were obtained by each retention time. And then, we used DMSO and DMF as
solvent, pullulan as standard material. We calculated the Number-average molar mass (Mn), Weight-average molar mass (Mw)
and polydispersity from molecular weight distribution of each sample. As a result of estimating molecular weight using GPC,
Mw of amylose has small value than Mw of amylopectin. From this fact, the molecular structural aspects of amylose and
amylopectin were predicted and it was in good agrement with the tendency of polydispersity by GPC. The polydispersity of
starch had big value than amylose and amylopectin, from this result, it might be known that the range of molecular weight
appeared broad by heterogeneous properties of two components. The viscosity of purified acorn starch, amylose, amylopectin
seperated from acorn starch, was decreased by increasing the shear rate and raising the temperature exponentially. Acorn

starch solutions exhibited pseudoplastic power law fluid behavior.
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Table 1. Molecular weight of acorn starch, amylose and
amylopectin by GPC

GPC characteristics
| . .
Sample Retention | Mn” My’ Mw” | Polydispersi
time(min) | (gmol) | (gfmol) | (gfmol) ty
Acom starch | 13633 | 137201 | 1,633400 | 1220432 | 8895182
Acom amylose| 16817 | 76,133 | 176307 | 429818 | 5645633
Acom | ues | 178882 | 7491 | 857461 | 4793449
amylopectin

" Number-average molar mass, > Peak freduency molar mass,

¥ Weight-average molar mass.

3] 2] A1 A43 (2004)

Table 2. Molecular weight of corn starch, amylose and
amylopectin by GPC

GPC characteristics

Sample Retention|  Mn" Mp” Mw”

imenin)| (gl | (gl | (gl ||
Com starch 14000 | 177393 | 1,100471| 1,064,893 | 6.003029
Com amylose | 19300 | 38,698 | 47,257 | 44455 1.148774
Com amylopectin 14417 | 186,694 | 817,821 | 707,821 | 3.781349

i 2
) Number-average molar mass, ) Peak frequency molar mass,

¥ Weight-average molar mass.
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Table 3. Intrinsic viscosities of acorn starch, amylose and
amylopectin solution in 1 N KOH measured by ubbelohde
viscometer at 25T

Acom Starch Amylose Amylopectin

Intrinsic viscosity 16111 1.9872 1.6872
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Table 4. Viscosity of 9 wt% acorn solution in DMSQ at various temperatures

acomn Temp. Shear rate(sec’)

solution (0 1 2 5 10 20 40 100 200
2 1.06x10° 6.51x10° 2.65¢10F 1.48x107 6.77x10" 2.98x10' 1.13x10' 4.54x10"
35 9.54x10° 5.75x107 224x10° 1.31x10° 6.67x10' 3.09x10" 104x10' 485x10"

starch 45 1.00x10° 5.09x10% 204107 1.02x107 5.03x10' 2.39x1¢' 9.16x10" 445x10°
55 109x10° 553x10° 220107 1.10x10° 5.55x10' 2.54x10" 9.40%10° 45710
65 1.13x10° 561x10° 228107 1.15x107 5.65x10' 2.76x10" 9.52x10° 450x10°
25 1.80x10° 5.49x107 222x10° 1.15x10" 5.58x10" 261x10" 1.00x10' 4.83x1¢
3 1.06x10° 5.33x10° 2.14x10° L12x10° 5.41x10' 2.59x10" 9.74x10° 4740

amylose 45 101x10° 5.30x10° 2.08x10° 1.06x10° 5.37x10' 2.49x10" 9.52x10" 4.74x10°
55 107x10° 5.54x10° 220x10° 1.18x10° 5.59x10" 2.76x10' 1.05x10" 4.86x10"
65 1.23x10° 6.38x10° 243x10° 1.24x10° 6.24x10' 2.87x10" 1.08x10" 4.83x10°
25 1.06x10° 542x10° 217417 107x10" 5.58x10" 242¢1¢' 9.36x10" 465310
35 9.66x10° 5.38x107 2.18x10° 1.10x10° 5.35x10" 248x10' 9.44x10° 4.60x10°

amylo-

p“{m 45 9.96x107 543x10° 223x10° 1.14x10° 5.56x10" 253x10" 9.88x10° 4.84x10°
55 10dx10° 546x1(F 2.25x10° 1.18x10° 5.60x10' 276x10' 9.90x1¢" 487x1¢
65 1.06x10° 547x10° 226x107 1.19x10° 5.65x10' 2.83x10' 1.01x10' 4.93x1¢°

7} acorn amylose®} corn amylose®] FH T Exjko] J;F_'E_E:I'—_

&
amylopectindl] v3)4] EZo] A Jelt a-14 NFAFTS
Zr= amylose$t a-14 AEAF ] a-1,6 73?{}7}117} A=
amylopectinQ] FZAe zpo)lE T 4
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