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Rheological Properties of Whole Chestnut Powder-Wheat Flour Doughs
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Abstract: The whole chestnut powder was produced by different drying methods using defective and secondary products of chestnut
processing as the raw materials. The physicochemical properties of the whole chestnut powder and rheological properties of the whole chestnut
powder-wheat flour dough were investigated. The results showed that the degree of gelatinization of the obtained whole chestnut powder is over
50%, and the degree of gelatinization of the cooked chestnut powder was as high as 70.69%, whilst the degree of gelatinization of raw chestnut
powder was only 3.28%. With an increase in the addition amount of the raw chestnut powder, the water absorption rate and setback value
decreased, and the degree of softening increased, which were 50%, 0.65 N-m and 0.81 N-m, respectively when the addition amount was30%.
However, the development time, stabilization time, pasting properties, paste stability decrease first and then increased. The water absorption rate
increased, but the stabilization time, pasting properties, paste stability, degree of softening, and setback value decreased as the addition amount of
cooked chestnut powder increased. The development time showed a slight upward trend with the addition of ZR and SH-20, whilst development
time of dough with other gelatinized chestnut powders showed a small increase and then a sharp decrease. Cross-section analysis of doughs
indicated that the addition of raw chestnut powder mainly reduced water absorption rate and mixing and gluten indices. The water absorption
rate and gluten index were increased after the addition of gelatinized chestnut powder. In short, raw whole chestnut powder and gelatinized
whole chestnut powder had different effects on the characteristics of resulting doughs, which will provide a vital theoretical basis for the
processing and comprehensive utilization of defective and secondary chestnut products.

G0

T, 55, 50 S5 AR -/ N R BB T AT RO AR 1 [0] DA & A5, 2021,37(9):162-168,+312

SHI Jian-bin, SUI Yong, CAl Sha, et al. Rheological properties of whole chestnut powder-wheat flour doughs [J]. Modern Food Science
and Technology, 2021, 37(9): 162-168, +312

WiFsEEA: 2021-01-06

HEWB: HHtEESMAITRITE (2020888064)

EEREN: R (1984-) , 5B, #L, BIMIRR, MxAR: MEMIREFYMIFIA, E-mail:shijianbin1022@126. com
BRES: &5 (1978-) , B, #L, BFRA, WEAE: REMIREF=IMIFA, E-mail:1120764048q0. com

162



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

Key words: whole chestnut powder, degree of gelatinization, dough, rheological properties

BEELE R E O H = THMFMED L, EREX
o THaERTE, BARENSFNE, 2R%
Hi 77 SEBUB TS B A T AR R A 4 2R
Hid, 2019 4E P EBCEEAMIE AL 3.3%10° hm?, 7
B2y 1.85x10° t, FREHEIAUAN RS B ok B 4Bk 1
55.9%71 80.1%. FKIEHRZELFA 300 LA E, AI52H
PRI, — Rl KIS E iR o, HEIBECK,
TR H—FORAE R, RICAHXNRUN, EhE
i, EROREER E Rk fEE KRR AR
TERRIIBCEIL R ARl EPEIIZE, IDARZIZE. H0R
KIHEE. TR LM, (5 AR, B K2
PRI, B KRS, R T A T
HbRE i, WEEZARIE. B HREE. FNREE.
ARG, PR AR ESE . BEREE— R & /K&EN 30~70
g/100g GBI , I HZEATER 50~70 g/100 g

(T3, FFED , HAp S8 Ek 51~71 ¢/100g, HiE
JERY 2.5~19 9/100 g, AW TR I HHTtEIER 5
TR 70%, RUMILIETRG 4 fehlikE, Y
AR AR TR B o e 2 T 5 e
Fr ot o BAA AR D, HAMREEE &4 5~12 g/100 g
FEHR . 2~4 g/100 g flg 7. 5~30 g/100 g it 5. 4~10
/100 g & eF4E, HEZA 400 keal/100 g%, BT
XU BN Ah, R EHHE MR 4HER A,
Bi. By C K45, . Himimml.

WEMRFECME A T, I TN 20%~30%,
RN LB o BCERAE A —FhZ TR, i
I PRI AE T A, I AR A A o Y A B T (R
EERREE . BB BRI T =B IN T oNE, BR
FOmER . ROKER. AR T 2 ST R 1 AR
1o TEMTERE, FROAERE, JE I 5k dOiR R
SAZHONTR, AR TS, KEIBUEER, &
FSCE YR PR R AR P AR IR o T I I TRk AR SR
Rt ) 88 TR AR B 4y T S B P 1) (A7 A ] B B
AR SR AT TR B EMmms&, stk
FEG = BB IR — 1, DU BOE I AR FE 4k il 4
(7 fh R B ACEEMAORE . ARG AR SETAL
BORAITE . AR A e,

B BO TR S 4K -/ N 2 TR B Ak SRR PRI 7
Fx LD B PAR T R IR e R IR T
8%/, AR EHIEHAE, THHEIMRKE. 55
TFES B TERUN R FNFR e I (A B R . 2%
5 2 PR S AR AR AR A T [ A 0938 A
Aol A RRE S PEREAR . Moreira SR 9E T

Frah. MRS 48 T AT R P 5
Wi, 25 SRR WX EE TSI ENS CE AR A B 55 T A1
JIARFE, ARCRAERIE TAE . PRI T i e
HH B AL IR A AR P R 0T T T R ) 572
WEIEANR o DA SCREARCIA U AN R R b 2R
T AR A FFEIE USRI R 44 N 22
REHTIRIOKA, TR, FEmt ), BIfRE .
BIAEEE . S9LREAN Rl A SEFE AR R, AR
BRXnEr an AL R IR 2%

1 MRIFTE

11

M SR B 2 AR S AN AL 48E, A FEn
AR A AR IR S AR I S R A AR B s FLAS RN R o
12 FEL%

Mixolab2 VB &3, EEEBERAF,
UV-2800 4N e i, JUem (Bl B8 ATR
Nl FW-100 JREMAL, RERIHFIESE R
Ay HAh Sz o H AR

1.3 RBF =

131 mELAE

PREAFRIR SiE I T4 (50 °'CH « HABARGT
e HARIT P AREE (FR/K B2 5 min, 20 min)
JERJRTE (50 C) 5 ARBisertk At N T2 K 5
H AR o T8 5 AR SER R S i 80 H i (X 1A B 4
¥, HACA RF. ZK. ZR. SH-5. SH-20 £ SF. #
WREE AN N P ELR & 5% 10%. 15%-
20%- 25%. 30% MR SR HIRAH o
1.32 RELSWHULE N T

BIAYFE (0l 5 2 8 RE ) 5 1R 7 V2 - VF s
04, Wb AR T
D 5E R O - RO
BRI -7 RO
1.3.3 MEALHFKME

—EsEFEMS (@), idh Wy, 1% 1:10 (W)
FEBIIMANZETK, SR I HHER S 30 min, 2500 r/min
B0 20 min, 3 BIEW, VOEREILN W, (@) , HF
/K (water holding capacity, WHC) i+ ARIT:

_Wz'Wl
WHC(g/g)—T

1

WILE (%)= x100%

163



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

134 MEAABFAKGIKNE

W—mEEfR W (@) TwZIERE , 0%k
FUA VL, JE1% 1010 (WD ERBIIIAZERK, 7R
SJE TR A 24 h, 10BN V,, WoKEZK
(swelling capacity, SWC) it AT :

V, -V,

SWC(mL/ g):#
1.35 MELSHRHEE

W—E st (@) , 1A Wy, #% 1:10 (W)
EEBIIN i, Fe4RA], =i TE 1 oh, 1500
r/min B5.0> 20 min, ¥ b2, YIGE HIEANR 250
FHl, FRBFREICAN W, Wil EE 7] Coil absorption
capacity, OAC) R AT :

oAC(g/g) =W

1.3.6 R E AP ZRA W0 RARIESLN]
ik

RPN Chopin®, $itFE T4 80 r/min, T
[ 8 75 g, KA N 30 °C, HARIAE M 1.1£0.05
N-m. ST E R E S =D, BB

CHEIEMBD , 30 ‘CHEEF 8 ming 25 —FrEL (FHEKY

B, LL4 Clmin FHEF| 90 C, FAEILERE FARF
10 min; ZE=PB (FEEFTED , BL4 *C/min A 90 C
PR E] 50 'C, FEFEULELE T AR%F 5 min.
137 HdpaE

FrE R E R 3 K, 45 xts Ron, SKH Origin
2018 X} FrfSEdE A TAE I Ab 3 .

2 ZR51HS

21 FREIAR R b i

AL N AR AR AL RE . Rk TRk
AP EE S UL 1. B 1 hRER ok, EBHE
I FAR TR AR I FE B, R 3.28%, KHH
TERD AR AR o T AT LANRE IR A BE R 1 50%,
XUt B SE AR SRR K AR N L AR gk D gL,
ZIEARIRT . H AR TR 2 5 S R A B
HAR SSERPIAG R HE— 0T+, 15552 20 min A0 5
IS F 70.69%. FEARZFEIN T2+, it 22 K g
72 i BE R KIS ) ) DR LT R 358, A R i [ PR AE
{HRIE R S E AR AR 2k I T R AR T o0,
PSR SR AR A B RRE . RS4RI +F
IR S AL FE AR AR AR L, WL B
(IR FE Ak B s K, SH-20 IR e ok
3219lg, SFHIFKMERARN 1.05 g/g. ARSI T e

164

HER AR TR, TERTUR AR, ST AT
H, RGN, BERSEKREGS, FAahmK
RE IR RIR R, X HURIAEIN T2 Xt /K o B B
SR, T K AT RS i 1 R
JEE AN R IIRE o WK BRI 1 A S WSO PRI 7K
fKBE I, RF. SH-20 F1 SF W /K IEZRK 14 A 3.38~3.56
mL/g, ZK WKIEZM /MR 1.58 mL/g. @il JAs %
U TR 2 AR Ak R R ) i, A 1.70 glgs &
BB SR AR IR BE IR, O 1.36 glgs WA i
i) SH-20 WymBE I/, 9 0.90 glg. HARTRT
SR £ IR ARy B S KL, AT e B 2
N Lot PO N VA AL 5o VRS A S 1o e}
R RS R A, AR MR AL
AR AN, FLUE R AR R AR R A A
HHRTMArEANE, Festemssas. k.
MRS N AR S AR R K MR I 8 7 btk BB A 2k
N TR AR N /K M S 25, T W Y 25 PR
80

70t

o pl
0F 77
40} Z
301
20}

10 -
0 P
RF ZK ZR SH-5  SH-20 SF

ML / %

R / (g/g)

RF ZK ZR SH-5  SH-20 SF

WK BERK 14 / (mL/g)
[\S)

RF ZK ZR SH-5  SH-20 SF



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

\

7

—
[N
T

WiBE T / (g/g)

<
~
T

00 RF ZK ZR SH-5  SH-20 SF

Bl 1 FERESHCE. Tkt TRk Rk hae
Fig.1 Gelatinization degree, WHC, SWC and OAC of chestnut
powders
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Fig.2 Water absorption of wheat dough with different chestnut
powder addition
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with different chestnut powder addition
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