e Ao ﬁ M (7308 ca £ (ARFEIUE) FSTA
b I I a ’ BFHZEA R EEIEREIST hEE %O cSTPCD

® B I 4 M =® SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY EABCET RCCSEEIZUFAREH
BE - & - $ik - TH - 23 thEEYIEF kRS ino Med SERERT shERIZ O HITIA
hEEREET
FPRLE K BNFEE 5U kMBI

ARmRA, U, W RE, Fukms, K$BE, $IR
Effects of Grain Moisture Content on Properties of Whole Flour of Buckwheat and Agriophyllum squarrosum
YU Yingtao, CAO Shaopan, XIAO Liuyang, HUANG Jipeng, ZHANG Jingru, and HAN Lihong

TELR R BE View online: https://doi.org/10.13386/j.issn1002-0306.2021110218

HEAT BRRRNER IR HAt SO

Articles you may be interested in

Th R A T RIR 500 AR AR5 S R T 2K i Jo

Pasting Properties of Rice Powders Blending with Potato Granule and the Quality of Restructured Potato Rice

B dh TR, 2018, 39(17): 94-98,111

B s AT o R R /N2 3 i T S R 2t R 1 52 )

Effects of Mung Bean Flour Modified by Extrusion on Characteristics of Flour Processing and Quality of Noodles
i Tl RHE. 2019, 40(20): 36-41

U EFFIBEN B UM BEIE B AR RE . ORI ASYE | TR IE R R

Effects of Artemisia sphaerocephala Krasch Gumon on the Thermal, Textural and Rheological Properties of Potato Starch Gel
B T RHE. 2021, 42(16): 66-74

EFAER DK AR H B RER R A AL R A R 1)

Effect of Cellulose Nanocrystals on Pasting and Rheological Properties of Sweet Potato Starch

i Tl RHE . 2020, 41(20): 54-57,78

ST LI A o T AT A A B T 2% TR R ) 5 )

Effect of Purple Yam Flour on Rheological Properties of Dough and Texture Attributions of Noodles

B TR, 2019, 402): 41-46

ANTR] ARSI RE VA -5 A IUREIE 25 Kb SR

Analysis on the Morphology and Quality Characteristics of Different Varieties of Lotus Root Starch and Whole Powder
Aih Tl RHE. 2021, 42(23): 95-101




543 % 517 i Tl B Vol. 43 No. 17
2022 4F 9 H Science and Technology of Food Industry Sep. 2022
AW, /D BE W X, AR ORFRL S K B X IR AL 5 Vb oK Ak P RE RO R I [7]. £ Tl B4, 2022, 43(17): 62-71. doi:
10.13386/j.issn1002-0306.2021110218

YU Yingtao, CAO Shaopan, XIAO Liuyang, et al. Effects of Grain Moisture Content on Properties of Whole Flour of Buckwheat and

Agriophyllum squarrosum[J]. Science and Technology of Food Industry, 2022, 43(17): 62—71. (in Chinese with English abstract). doi:
10.13386/j.issn1002-0306.2021110218

. BFE SR -
FERLE K BN 572 YRR 2B PERE R 550

BReE, B BXGE, RS, skEREn, AR
(1.7 B R F A FE TEFE, At Z 524 WRAF PO, 724 750021;
2.F B I A AR R A TR 5], T BB 7 756500)

i B R RAKEWHIEF D RARA, B ARHAF &S0, SO/ THESRETHM LB HELY
Hrho REW, FAFTEHAETEE (P<0.05) FTHA, mAZTaR. Blifnt£o2HE2F (P<0.05)
KT IR, AALHESLZ, ROEFREREHBFESKENAZERAE KLY, RELL2HURKE AR
FHEAEASRKREERAMEE (P<.05) Bk, 120 REHABIEMEN TR Z MR FEEKEMNRLLEHAM
A ERAAREY R, TARAOHNEBIHEEMEFESKERKEE (P<.05) Bik; FRELHWMILE
BAIER BRI & T Redy, RibBERABEKT I REE: REASKEIFEINFD KR AR
GERBERWERNABKE. BEAE. MIALFEZHE, ML FERATSHRSFRRELAH 4T ERE
(P<0.05) %, XELZERHLAIREHERELHHABEIR, BLIRTHFESKETIRE S AL H6WLT
MAE . KRBT RIE A R & F RS TR AN A RS FIE, AHRBERERELZAL .
KR 7 oK Ak, I Ahy, BIALAF I, R R AR, ok

FESY S TS213 SCHRFRIRAS: A EHS:1002-0306(2022)17-0062-10

DOI: 10.13386/j.issn1002-0306.2021110218 AT e

Effects of Grain Moisture Content on Properties of Whole Flour of
Buckwheat and Agriophyllum squarrosum

YU Yingtao', CAO Shaopan', XIAO Liuyang', HUANG Jipeng', ZHANG Jingru', HAN Lihong"*"
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Abstract: The effects of grain water content on the properties of sweet buckwheat and Agriophyllum squarrosum (A.
squarrosum) flour prepared by cyclone pulverization were studied. The results showed that the starch content of whole
buckwheat flour was significantly (P<0.05) higher than that of whole 4. squarrosum flour, while the protein, fat and crude
fiber contents of buckwheat flour were significantly (P<0.05) lower than that of which. The grain size, oil absorption and
expansion power of two kinds of flour increased with the increase of grain water content. The water absorption and elastic
modulus of whole buckwheat flour decreased significantly (P<0.05) with the increase of grain water content, but the
changes of the two characteristic values of 4. squarrosum flour were opposite. Grain water content had no significant effect
on damaged starch content of whole buckwheat flour, but the damaged starch content of whole 4. squarrosum flour
decreased significantly (P<0.05) with the increase of grain water content. The values of gelatinization viscosity and gel
hardness of buckwheat flour were higher than that of whole 4. squarrosum flour, while the viscoelasticity and enthalpy of
buckwheat flour were lower than that of whole 4. squarrosum flour. The difference of damaged starch content and grain
size of whole A. squarrosum flour with different water content had significant (P<0.05) effects on its expansion degree,
solubility, gelatinization characteristic value, gelatinization enthalpy and dough rheological properties. These results
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indicated that the properties of whole 4. squarrosum flour were different from buckwheat flour, and the processing

properties of whole A. squarrosum flour could be controlled by changing the grain water content. This study will provide

theoretical support for the high-value utilization of A. squarrosum seeds as a new food resource and help ensure national

food security.
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Fig.1 Effect of grain water content on damaged starch content
of whole flour

E: R AR T RER IR 2257 B (P<0.05)

FEA BRIV AR D,y Dy Al Dy (ELELAA 14
SEELRE O, CRPR h  S K R R T AR AR,
BN T ORI EE BERE; T HL, ZKAE A SEF, 15
B KR IR AR R LA RAEL 52033341 PRI I, R
KRR, SEUTS SRR R,
24 FFREKENFEMICKEHKEFNHER
Al

HFRL 5 7K e X T A Ay 7K s R it A 5 i
Nk 3 iR, HIFRATAN, FEAT AR S /KBS R, 5%
FE AR I K 25 (P<0.05) FEATR, TV A48y ik
KB (P<0.05) T, IUL, ¥rbr /K EXTFRE 4
BRIV K A K ) S MR A A ARERAH I, X T BES
TR PRIV A PRI SEA IR INFIZE AN [F], LA
TSR] 7K BORPRL I 28 U FEZE YR Ay vh (4 455
e il N R LN TR NN O R Y = E = N CIE S S
Correia 2509 F1 Bourré%5 0 #F 57 2 B, 1 M5 e K

E 1 FEAMURIEURHY A B

Table 1 Composition of buckwheat and A. squarrosum seeds
FEfh TER (%) HEH(%) HIRI (%) HLLT4E (%) TR (%) K5 (%)
IR ANy 69.58+0.37° 10.780.28" 2.65+0.08" 1.55+0.06" 1.80+0.04° 13.62+0.04°
KAk 64.32+0.05° 13.1240.08" 9.34+0.05" 2.44+0.01° 2.78+0.03" 8.00+0.06°
e RG] FRER 7R 22 57 1 3 (P<0.05); 3. &4, £,
2 KPR KX MR S
Table 2 Effect of grain water content on grain size of whole flour
Fdih FPRLE K (%) D,,(um) Dyy(pm) Dy, (pm)

3 4.76+0.17° 44.96+1.69° 145.83+13.00°

10 5.16+0.10% 53.65+2.43° 173.40+8.34°

IR AW 17 5.48+0.30° 59.01+6.55 190.73+7.47°

24 5.3740.26° 53.36+3.08° 174.80+4.45°

31 5.3040.23" 55.27+5.30° 186.07+11.91°

3 1.08+0.02° 14.78+1.18¢ 102.46+4.46

10 1.09+0.02° 15.36+0.82¢ 118.43+5.67

KAH 17 1.11£0.00°¢ 17.81+0.33¢ 118.97+3.36°

24 1.15+0.01° 22.61+1.36" 122.93+6.87°

31 1.24+0.03° 30.50+0.32° 117.93+11.84*

T [ [R] R 27 i) — R i AN TR) 35 7K A 8] 22 57 . 25 (P<0.05) 5 385 K6, K8l



- 66 £ Tl B4

20224 9 H

3 KPR K ER AR i R 5

Table 3 Effect of grain water content on water-holding capacity and oil-holding capacity of whole flour

FARLE KA (%) FrA koKt (g/g) FreA kit (g/g) R AWK (g/g) AR (g/g)
3 2.27%0.00° 1.80+0.02 1.84+0.01° 1.89+0.02°
10 2.21%0.02° 1.83+0.01° 1.88+0.01° 2.0240.04°
17 2.07+0.01¢ 1.85+0.01° 2.03+0.03¢ 2.20+0.03°
24 2.0120.01° 1.87+0.01° 2.09+0.02° 2.3440.87°
31 1.96+0.01° 1.99+0.01° 2.1840.03° 2.3340.06°
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Table 4 Effect of grain water content on sediment volume
fraction of whole flour

PRI  FEESMUTBIETNMEL RSB TR IR 4L
(%) (%) (%)
3 8.10+£0.01° 6.57+0.01°
10 10.40+0.00° 6.97+0.00°
17 11.10+0.00° 9.50+0.03™
24 10.37+0.00° 10.27+0.02%
31 10.27+0.01° 11.40+0.03*

2.6 FFREKENFEMIDREMEIKERARELN
S0

JREIK L A TETDR3 - KA ZR ARSI THDRS T 2 B
IR K AR BE ST, B B A e /K R T
A Z2 DU gk s R, PURE T FRA Ak AT ok

FSORPRLE KT IR B R Ak P R

Table 5 Effect of grain water content on expansion degree and solubility of whole flour

B R KR (%) 50 °C 60 °C 70 C 80 °C 90 °C
IR (g/g)
3 3.32+0.06° 4.46+0.06° 6.98+0.05¢ 8.26+0.06° 9.71+0.12%
10 3.65+0.07° 4.57+0.06° 7.68+0.07° 8.56+0.03° 9.88+0.17%
FEE AN 17 4.0240.05° 4.83+0.04¢ 7.89+0.02° 8.37+0.01° 9.50+0.01%
24 4.03£0.01° 4.95+0.08° 7.93+0.01° 8.50+0.00° 9.40+0.15¢
31 4.20+0.04° 5.15+0.02° 8.50+0.06" 8.42+0.06° 9.98+0.10"
3 3.93+0.01¢ 4.22+0.05° 6.2120.04° 7.88+0.03° 8.90+0.05"
10 4.02+0.05¢ 4.43+0.01¢ 6.28+0.03¢ 8.17+0.12¢ 8.97+0.03°
R AHY 17 4.3240.04¢ 4.65+0.09¢ 8.07+0.06° 8.41+0.01° 8.69+0.12°
24 4.49+0.02° 6.23+0.04° 8.39+0.09° 8.88+0.06" 8.60+0.03°
31 5.07£0.11° 6.34+0.02° 9.40+0.02* 10.03+0.08" 10.33+0.13°
VERRE (%)
3 12.73+0.00" 12.07+0.00° 10.700.00° 12.87+0.00° 16.30+0.01°
10 12.03+0.09° 12.130.00% 12.37+0.00° 13.800.00° 16.23+0.00
IR AW 17 12.50+0.00° 12.5340.00° 12.6040.00° 13.97+0.00° 14.5340.01°
24 13.47+0.00 13.30:£0.00° 13.170.00° 14.47+0.00 15.47+0.00°
31 14.200.00° 13.73+0.00° 13.80:0.00° 15.87+0.00° 16.700.00°
3 7.97+0.00° 7.27+0.01* 8.70+0.00% 10.13+0.00° 12.97+0.00°
10 7.27+0.01° 7.70£0.00° 9.13+0.01* 9.53+0.00® 12.30+£0.00°
YU vt 17 7.00£0.00° 6.50+0.00° 8.03+0.00" 9.40+0.00° 11.77+0.00°
24 6.10£0.01° 6.20+0.00° 7.23+0.00° 8.37+0.00° 10.40+0.03¢
31 5.73+0.00° 5.47+0.00° 8.50+0.01%® 6.90+0.01¢ 9.47+0.00°
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SFRAZ SAGA L, VKA B SR UE IR
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JoTFA) R S R P R T ) 5 S AR 1 1) ER LS
BRI 7 RTHN, 55 2E R Gk B 1 A B AR R
IKIER 3%~17% B, Bl KPR 7K S 1 18 DRI il =3
(P<0.05) 34, TEFFRL S K BN 17%~31% I, BiE
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H ARG, FEAE A AP K Sopy A 1 it e AR
T FIGEAR B 1A S L R B4 B R L 5 7K e P 3
K, FEZE R A AE REAR B AHFEAS E H fE 2 J ), i
VKA REAR B AR L Y Bt > I A 557
HH b, VO AT PR

BB T I R AR T 2 B v T fiti A7 19 e

6 KPR A KRR A AL B

Table 6 Effect of grain water content on pasting properties of whole flour

K RS KR (%) WEFE (cp) HEFE(cp)  ME(cp)  ZUEFHE (cp) [l AEfE (cp) WA I IE] (min) TR (°C)
3 2389.0+21.7° 1853.3+14.0°  535.7429.7°  4360.0+65.1° 2506.7+53.7¢ 6.5£0.1° 73.7+0.5°
10 2428.0£30.1°  1820.0+£50.3*  608.0+20.3°  4312.0+32.2¢ 2492.0+27.4° 6.6£0.1° 72.9+0.4"
IR AW 17 2530.3+21.1°  1765.3+40.0°  765.0424.3'  4467.0£53.7°  2701.7+25.1° 6.940.1° 72.8+0.5°
24 2403.3+31.2° 1650.3421.0°  745.749.1°  4629.7+11.6° 2981.749.7° 5.840.1° 72.7+0.1°
31 2409.7+18.6°  1629.0£57.8°  780.7+50.6"  4781:14.1° 3152.0+49.3" 5.840.1° 72.8+0.5°
3 1735.0+52.4° 1440.7+£74.1°  2943+23.5°  3213.74£95.7* 1773.0+30.4° 5.3+0.2" 72.6+0.1°
10 1581.0425.2°  1324.7+76.1°  256.3£99.0°  2915.3+11.8"  1590.7+187.2 5.3+0.2" 72.6+0.1°
YU vy 17 1394.3+43.7°  1292.3+66.7™  102.0£51.4°  2516.0£90.9"  1223.7+54.3" 5.1+0.1° 72.6+0.0°
24 1287.0£34.7¢  1187.7+74.4°  99.3+42.1°  2105.0£14.0° 917.3+81.1¢ 6.140.9° 74.0+0.5"
31 1448.3+18.8°  1014.3+56.8°  434.0+72.6" 2115.0£425.3°  1100.7+473.7° 4.9+0.2° 74.5+0.5"
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Table 7 Effect of grain water content on texture properties of
whole flour gel

FPRL S 7K (%) FEABRBERELE (N) TP ABEBEREE (N)

0.080+0.026"
0.084+0.027*
0.100+0.013*
0.112+0.014*
0.139+0.052°

3 0.635+0.025¢
10 0.859+0.025°
17 0.957+0.038°
24 0.623+0.123%
31 0.551+0.045¢
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Fig.2 Effect of grain water content on rheological properties
of whole flour
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Fig.3 Effect of grain water content on DSC curve
of whole flour
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Table 8 Effect of grain water content on key thermodynamic parameters of DSC curve of whole flour

Hedh FERLE KR (%) RARIREE(C) EEAH IR (°C) ZRREE(C) JeAE(J/g)
3 65.37+0.32° 71.50+0.40% 77.43+1.39° 8.60+0.24"
10 65.47+0.12° 71.20+0.17% 77.40+0.40° 6.65+0.25°
FRE AN 17 65.40+£0.43" 71.60£0.14° 77.70£0.62° 7.55+0.16®
24 65.10£0.42° 71.40+0.14 78.25+0.64° 7.65+0.00®
31 64.83+0.45° 71.10+0.13¢ 77.27+0.90° 8.25+0.05
3 72.50£0.29° 78.45+0.26° 84.53+0.21° 11.40+0.09"
10 72.15+0.07° 78.10+0.14% 84.20+0.28% 10.35+0.01°
YU S 17 71.8£0.65 77.75£0.41° 83.58+0.45° 10.00+0.14°
24 72.1£0.28" 78.15+0.07 84.45+0.21° 8.95+0.03°
31 71.63+0.60° 77.73£0.25° 83.63£0.21% 8.5040.11°

M 3% HEREF 31%, PO ABr B v b 7 B 2
(P<0.05) [FEAIR, KA i 25 (P<0.05) 5 kPR /K &
XFEZ VDA AWK B SRS AR, TXF
W vk TR I B )52 i A S AR [R) 5 7 22 by B3 it
BE ORI R B R EAE LA S BRI i B2 My e T oK 4k,
T REFRPEFIRRS R T2k . PRIk, AST5Eimt
VHBFEA AL 7K R A VoK Ay YRR 7 L AR
P BRI A S A AT AR T RE SRR, X
YUK Ay T ] T BT PR AN T A T A A BRI
E RN SR (SR S e/ H T O U 2O o v e RE/ A
R ZJRHEENE, UL S A B A R b pERy A 11 5T
SERGT T BEAZ AT R S BEAE AR /K AR R
TR NN TED L B T 2R AIRTE
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