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Fig.1 Scanning electron microscope observation on black kernel wheat starch
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Tab.1 Granule shape of black kernel wheat starch
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Fig.2 Starch content of ten cultivars black kernel wheat
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Tab.2  Viscosity property of black kernel wheat starch

AR WERMHAE 93 COUERT 93 CHRRATR  MERE SO CHE 50 CHR i ffk (L [l 7 i

AP ARR  EEE(A)/ (B)/ MIBREE(C)/ TR B 8 MFE(E)/ IEREE(F)/ (B-D)/ (E-D)/
C (Pa-s) (Pa-s) (D)/(Pa-s) (Pa-s) (Pa-s) (Pa-s) (Pa-s)

7197(6) 87.4 0. 401 0.317 0. 340 0. 746 0.798 0. 061 0. 406
N 76 85.7 0. 401 0. 309 0.378 0.786 0. 845 0.023 0. 408
MR 85.4 0. 441 0. 349 0.385 0. 824 0. 880 0. 057 0. 439
ARG 85 0. 340 0.311 0.294 0.613 0. 653 0. 046 0.319
[k 83.9 0. 420 0. 340 0.374 0.784 0. 836 0. 046 0. 410
YN 83.9 0.399 0. 324 0. 368 0.773 0. 830 0. 032 0. 406
Wkl s 83.3 0. 483 0. 401 0. 406 0.798 0. 853 0.078 0.393
HNE 83.4 0. 445 0.391 0.382 0. 836 0. 895 0. 063 0. 454
M55 83.2 0. 439 0.363 0. 380 0.775 0. 828 0. 059 0. 395
BE15 82 0. 448 0. 382 0. 370 0.756 0. 807 0.078 0. 387
SEHIE 84.32 0.422 0.349 0.368 0.769 0.823 0.0542 0. 402
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bRz 1.56 0. 04 0.03 0.03 0.06 0. 07 0. 02 0.04
5 FAN 1.85 9.23 9.85 8.31 7.97 8.08 32.93 8. 86
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Fig.3  Swelling power of black kernel wheat starch
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Fig.4 Paste properties of black kernel wheat starch
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Tab.3 Effects of NaCl, Sucrose and pH on viscosity parameter of black kernel wheat starch

RIEHIL VAR 93 CHURATR 93 CLHURZRITIE  FRIEE 50 CHY 50 °C 435 g2 BRI
At TRLEE A/ (B)/ FEE(C)/ FEIREREE (D) / B (E)/ WIFHEE(F)/ (B-D)/  (E-D)/

C (Pa-s) (Pa-s) (Pa-s) (Pa-s) (Pa-s) (Pa-s) (Pa-s)

ZSH 84.3 0. 421 0.347 0. 368 0.773 0. 828 0. 053 0. 401
1% NaCl 86.9 0. 389 0. 181 0. 387 0. 542 0.582 0. 002 0. 156
2% NaCl 87.9 0.347 0.113 0. 345 0. 427 0. 456 0. 002 0. 082
3% NaCl 89.4 0. 309 0. 069 0. 307 0.370 0. 395 0. 002 0. 063
5% HERE 84.2 0. 435 0. 286 0. 391 0. 788 0. 838 0. 044 0. 397
10% HERE 85.1 0. 462 0. 269 0. 422 0.773 0. 832 0. 040 0.351
pH =4 83.8 0. 506 0.471 0.342 0.775 0. 828 0. 164 0. 433
pH=9.5 78.2 0.710 0. 645 0. 456 2. 866 3.464 0.254 2.410
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MR 2 50 CHEIZEEE (50 C AR 1 min J5 1Y
FHEE LU kA B ot o A B AR B W A
B 5 TRV B A B T3 . A (R ] A= D)
TR BE A3 s R k. S BT IR I N
VE R RSURLVE I P DA T 5 B80T A9 1) 0 A ek B T
I ER TR /INAE VAR B A e UK
VR TER B AL, XA B o T &



29 % %5 M S OWRAF . ANTE] AR RN SR B TS 51

ARATFI.

FERRPE AR, BRI VE M 1 T BT A 3
93 C IR L, R IF LR BRIRINT O 6 A T T [, I 28h
JE .93 C ORI A 285 B A 1 R I A A AR KR
JE TS B 2 50 °C B A9 ZEEE .50 °C AR 1 min
AR LA AR . e SR, BN T
53 P R T B A L A B R AU, {86 93 C %
LA ARG 93 °C ORI 445 AR U6 o T BT A 60 B R
TR Z 50 CHFAOZEEE 50 C AR 1 min J5 19 EEE
AR A 20 TR O i TR B T RefE UER
AER, U HOE A AR T, A B TR IR vE B 4 11)
S AR HETE R T L R AEROK AL, AR R R B

3 it

PRINGZ YE Ry 1) U 22 52 O B 5 [ BROE | (3 3
B UKL R F 3 55K R AR A 5 ~ 25 wm, FBA3 A
TE M R 2 T A M1 470 B0 30 0 AR B8 % [T — A, 3¢
MEOTES. BYER & 5 R/ME 6 5 A Y
TEM IR UE A 5 38 T HR/IME 6 5. RSBy
ik IO R A B Ry T2 WD B A B PR
TERYRT A AR 47 1 B2 K R v B K B4R 9.6
o/ g IHARFOE 34 4 13. 84 mL/ g, $4 K T X B/ IME
6 5. PR/INGZ VE R Y 375 B R RN RS E M Y
25 NTE BN TR .

RN BRI Y 84 °C, 5N R 5
FRAH Y, BE/INAZ U8 Byt 2 LR AL 1. (2 3
0.340 ~0. 483 Pa-s, 8 5 RECH /N, AT 5 ]
(AU 200 B AR AR K W (B BE AE 0. 349 Pa-s D) I
() o5 2 A A 60% |, 3 B i Filofin T 6 17 4% AR X 4
G ATRE AW, RSB AEAS [F] SR/ A ]
HEERKES , AR REGE 32.93%. bR THR/NE
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e, AR AL R B NaCl e B A 38 0 i 128 7 7 v
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Physicochemical Properties of Starch from Ten
Black Kernel Wheat Varieties

DANG Bin', ZHANG Guo-quan’
(1. QingHai Academy of Agriculture and Forestry, Xining 810016, China; 2. College of Food Science and
Engineering , Northwest Agriculture and Forestry University, Yangling 712100, China)

Abstract: The physical and chemical properties of black kernel wheat starch granule, including shape,
transparency, swelling power, amylose content, freeze-thaw stability, and viscosity properties were stud-
ied in this paper to provide theoretic basis for further development and utilization of black kernel wheat
starch. The results indicated that black kernel wheat starch granule was big, assuming elliptic and spheri-
cal type, the range of granule size was 5 ~25 pm, total starch content was the same as xiao yan 6, while
amylase and damaged starch content were higher than xiao yan 6. The black kernel wheat starch showed
good swelling power, while poor transparency and freeze-thaw stability. The beginning gelatinization tem-
perature was high, the maximum viscosity was 0. 340 ~0. 483 Pa-s, and the hot paste stability and cold
paste stability of black kernel wheat starch were poorer than that of check varieties starch. The hot paste
stability and cold paste stability could be improved when adding NaCl and sucrose. The beginning gelati-
nization temperature increased with the increase of NaCl concentration, but the maximum viscosity,
breakdown and setback decreased with the increase of NaCl concentration. The beginning gelatinization
temperature and maximum viscosity increased with the increase of sucrose concentration, but breakdown
and setback decreased with the increase of sucrose concentration. In addition, with the pH increases, the
beginning gelatinization temperature gradually reduced, the maximum viscosity, breakdown and setback

sharp rised.

Key words: black kernel wheat; starch; physicochemical properties
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