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Physicochemical properties of buckwheat Starch of Shaanxi Province

ZHANG Guo-quan,SHI Xue-wen, LUO Qin-gui

(College of Food Science & Engineering , Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The study was done in order to get physicochemical properties of starch from
buckwheat mainly cultivated in Shaanxi Province,and provide basis for the processing of buckwheat starch
and buckwheat food. [Method] Main buckwheat varieties planted in Shaanxi Province, such as Yuqiao 1,
Yugiao 2,Japanese autumn buckwheat and red flower buckwheat, are taken as materials,and checked with
maize and potato starch. Buckwheat starch is separated by water extraction and the granular structure,
composition, gelatinization characteristic, gel texture characteristics of buckwheat starch are determined in
the paper. [Result] The buckwheat starch granule is commonly polygonical or round shaped. The particle
size scope is 1. 4—14.5 um,and the size is consistent. The polarization cross is clear. Its X-ray diffraction
pattern is A-type. The amylose content of 4 buckwheat varieties is 258. 2—326. 7 g/kg, the solubility is
low,situating between the potato starch and the maize starch. The peak viscosity of buckwheat starch, the
viscosity at the beginning of holding period, the viscosity at the beginning of coolinging period, the viscosity
of final cooling period, and the viscosity at the end of 50 ‘C holding period are higher than those of maize
starch. The starch paste has stronger thermo stability, cold stability and gel formation ability. As well, the
acid and the alkali resistance, and bear cutting ability are strong. The transparency of buckwheat starch
paste is low, the freeze-thaw stability and the gel formation ability are a bit strong. The hardness,resilience

and cohesiveness of gel are high. The characteristic of gel texture is fine. [Conclusion) The granule shape,
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micro-crystal structure,starch composition of the buckwheat starch are similar to those of cereal starch.

The gel texture characteristic has both yam and legume starch merits. The buckwheat starch can be used as

ideal raw material of thickening agent,cementing agent and the starch gel product in the food industry.
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Fig. 1 Texture analysis model of starch gel
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Fig. 2 Scanning electron micrographs of potato, corn and 4 kinds of buckwheat starches

A. Potato starch, X400; B. Corn starch, X700; C. Buckwheat starch from Yugiao 1, X700; D. Buckwheat starch from

Yuqiao 2, X700; E. Starch from Japanese autumn buckwheat, X 700; F. Starch from red flower buckwheat in Gansu Province. X700
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Fig. 3 Polarizing micrographs of potato, corn and 4 kinds of buckwheat starches(X400)

A. Potato starch; B. Corn starch; C. Buckwheat starch from Yuqiao 1; D. Buckwheat starch from Yugiao 2;

E. Starch from Japanese autumn buckwheat; F. Starch from red flower buckwheat in Gansu Province
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Fig. 4  X-ray diffraction pattern of potato, corn and 4 kinds of buckwheat starches
| . Potato starch; [ . Starch from red {lower buckwheat in Gansu Province; [[[. Starch from Japanese autumn buckwheat;

IV. Buckwheat starch from Yugqiao 1; V. Buckwheat starch from Yuqiao 2; V[. Corn starch
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Table 1 The amylase and amylopectin content of potato.corn and 4 kinds of buckwheat starches
EHP SR/ (g ke HMEH/(g- kgD HHEVEHR/ SCBEVE B HXZ I
TE M2 (F3 (F35 (g+ kg b /(g kg D) Ratio of amylose
Starch type Protein content Starch content Amylose Amylopectin content to
(Dry basis) (Dry basis) content content amylopectin content
LA % Potato 0.8 922.9 246.8 753.2 0.33
FKIEH Corn starch 2.7 905. 6 248.9 751.1 0.33
#i#E 15 Yuqiao 1 17. 4 915. 4 258.2 741. 8 0. 35
K¥iFE 2 5 Yuqiao 2 19.4 897.8 259.3 740.7 0.35
H A& B J5 Japanese autumn 14.3 936. 4 280. 8 719.2 0. 39
buckwheat
Hil a4
Red flower buckwheat in Gansu 10. 4 947.8 326.7 673.3 0.48
Province
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Table 2 The blue value,solubility and swelling value of potato,corn and 4 kinds of buckwheat starches

TE M 2k T VR % T2 I / %6
Starch type Blue value of iodine test Solubility Swelling power
44 B Potato 0. 144 2.54 236.93
T K Corn 0. 443 0.27 200. 60
Hi# 15 Yugiao 1 0.472 0.76 231.83
#i % 2 5 Yuqiao 2 0.611 1. 64 235.20
EENE 0. 940 0.43 224. 67
Japanese autumn buckwheat
P
HRELIETR 2 0.858 0.35 239. 30

Rde flower buckwheat in Gansu Province
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Table 3 The viscograms of potato, corn and 4 kinds of buckwheat starches
TE M AR Vig: ] A B C D E F C—B D—C E—D F—E
Starch type Treatment /C /BU /BU /BU /BU /BU /BU /BU /BU /BU
CK 60. 0 1204 526 108 801 826 678 118 393 25
;”fﬁ pH4.0  62.2 770 475 313 614 632 295 162 301 18
pH 10.0  60.5 825 181 319 604 622 344 162 285 18
CK 79.2 228 227 185 386 393 1 42 201 7
ij: pH4.0  82.8 235 233 193 334 341 2 10 141 7
pH 10.0  76.9 263 251 165 358 359 12 86 193 1
N CK 73.2 306 282 304 553 575 24 22 249 22
@zi:ﬁ pH4.0  78.8 386 293 356 550 552 93 63 194 2
pH 10.0  73.3 373 368 356 616 622 5 13 260 6
N CK 73.1 301 277 304 529 552 27 27 225 23
@lﬁlfﬁ pH4. 0 78.0 386 285 370 569 567 101 85 199 2
pH10.0  74.6 369 359 355 598 610 10 4 244 12
H A CK 72.0 324 311 323 588 585 13 12 265 3
Japanese pH 4.0 77.5 398 324 368 555 569 74 44 187 14
autumn buckwheat 110 9 73,3 387 383 361 616 628 4 22 255 12
e E 3k CK 70. 9 293 266 293 504 534 27 27 211 30
Red flower buckwheat pH 4.0 83.0 384 318 370 555 564 66 52 185 9
in Gansu Province 109 0 76,2 342 336 329 614 600 6 7 285 14
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Table 4 The transparency and freeze-thawing stability of potato,corn and 4 kinds of buckwheat starch pastes
FE R Bl BIR) Y . ‘(}Fﬁmii’}(iﬂ(l Liﬁﬁﬂﬁm%/% LR AARFR/ (mL - L°D)
i reezen-thawing Water released after Volume of
Starch type Transparency . . .
times freezen-thawing retrogradation
44 B Potato 92. 81 2 20. 41 0
E K Corn 9.31 1 19.11 306. 0
#i# 15 Yuqiao 1 3.38 2 28.17 354.0
HiFE 2 5 Yuqiao 2 2.69 2 11.48 308.0
H ARk 3% ) )
Japanese autumn buckwheat 3.60 2 2.92 330.0
M ELAES 42 1.19 2 0.05 246.0

Red flower buckwheat in Gansu Province
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Fig. 5 Retrogradation curves of potato,corn and 4 kinds
of buckwheat starch pastes
A. Buckwheat starch from Yugiao 1;m. Buckwheat starch from
Yugiao 2; x. Starch from Japanese autumn buckwheat; ¢. Starch
from red flowerbuckwheat in Gansu Province;

&. Corn starch; * . Potato starch
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Fig. 6 Textural curves of potato,corn and 4
kinds of buckwheat starch gel
I . Starch from red flower buckwheat in Gansu Province;

Il . Starch from Japanese autumn buckwheat; [l . Buckwheat starch
from Yugiao 1;[V. Buckwheat starch from Yugiao 2; V. Corn

starch; VI. Potato starch
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Table 5 Textural parameters of potato, corn and 4 kinds of buckwheat starch gel

TE By S il /g (] 3L Rl R

Starch type Hardness Resilience Cohesiveness
E % Corn 588. 8 0.533 7 0.710 8
A B Potato 483.0 0.654 1 0.866 5
fiiF 15 Yuqiao 1 839.1 0.595 0 0.815 6
fii % 2 5 Yuqiao 2 829.5 0.609 2 0.835 4
H A 989. 3 0.577 7 0.810 4
Japanese autumn buckwheat

AW

A ELAES 22 1397.1 0.545 9 0.782 1

Red flower buckwheat in Gansu Province
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