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Sudy on the Difference of Quality Characteristics of Different
Flour Flow of Wheat L ow-temperature Milling System
CHANG Liu, SUN Huil<, DUAN Xiao-liang, HONG Yu, WU Hai-bin, ZHOU Gui-ying

(Ingtitute of Food Quality and Nutrition, Academy of National Food and Strategic
Reserves Administration, Beijing 100037, China)

Abstract: The purpose of this research was to determine wheat quality characteristics of individual flour
flow in low-temperature flour system, which could provide reference and basis for the production of different
specia wheat flour. In this study, 12 flour flows samples and channel flour (the market product of this batch)
in the low-temperature milling system were taken as the research object, their quality characteristics and
dough rheological properties were measured to compare and analyze the quality differences between different
flour flows. 12 flour flows include 4 break flour flow, 6 reduction flour flows, 1 slag- grinding flour flow and
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1 tail-grinding flour flow. The results showed that the brightness of 1M , 2M ., 3M of reduction flour flows and dag-
grinding flour flow were brighter than those of other flour flows; the protein content, wet gluten content and gluten

index of reduction flour flow were generally lower than those of break flour flow; the ash and damaged

starch of head flour flow in the reduction and break system were lower than those of final flour flow, and the

peak viscosity was higher than that of final flour flow. The water absorption of 500 FU of final flour flow in
the reduction and break system were higher than those of head flour flow; the P value, W value, L value, G
value, energy and maximum resistance of break flour flows were generally higher than those of the reduction

flour flows, but the extensibility of wheat flour was generally lower than those of the reduction flour flows.

Key words: low-temperature milling; different flour flow; quality characteristics; dough rheological

properties; differences

ANZE R R A A . R VR A
W 22 1 B2 ST 8, IR IR FLAT S /N2
Bt NZE IR RGO R I L L M
S USRS MR B R 8, WM R TTHA 4
702 2R, 5 8.0 2 2 BS, fRILIE
fili b, 2B AR R T m AR . AR TR A 4
RRTIH RGE, REMBEEITA 4 4.0 29 1
B. 4k 601l 1RES., KT/INEHH RS S
oy B DS G BT BF R BT, R — RN BRORE, R
[FIASS 8 HH S P i R R A A K A 22 012, %
IRy B S T B R B TR 1T 7 Sk v L AR PEAF
PR AR ELAE ARG 5 0 85 I 8 i B T A9
S, FELE, BiiEm b, (kR . kEE R
PREDIFE MR, ARESIM RG, AFER R
Bz BE MR B R I K 43 . FLBE L T A % e ROR O
SRR A AR,

INFZ T 2R GEAS [RH I Ry A TR S R AE
B REZMENITT, HA WA SR R G H
By ST T AGE o R TR ARIR R R GEAS R R i
TR 1 0 0, A I LA S 5 2 IR T A R 42
(4 12 A~ H3 3% DA RS OB M BIF R X 2, o R4
A TR /N A2 o it O o PTG AT A8 2 R, B
BRI B/ INAZ R i o 22 5, B T A B [R)R
INZE R TRTI t SAAERRAEE , WT A S /N A e L
RBCH I & A A — R Rl S S %

1 MBEFE
1.1 il

T2 RO S A A A RN WIR T B0 32 AR A AL
WKy RGP TR R o %R 48] H AR BN A2

150t, R 4 2 6.0 17 1 (5 : 4B6M1SIT )
AT HOR .

FEHIRY ZERNEH BATIE LT, RN bt
i 13 iy, By 5 kg, T HAELSTIRS, JFHA 3
JJE, TR, Hrhads gk (56 B
Fk) 4y, R (FEEM L) 614, EEE
¥y CFRESTHL) 14y, BER (FRETHL) 1
By, K CZHRTSE ™) 1 . FFEUE
24 R BRI I A 7 Sk 1 L3R 1

F1 HmBRREIRE LW
Tablel Sample namesand corresponding
flour flow of wheat milling system

BEM STREMAE BESY SERiETS BRM X g A 7
AW TR B LM A LR
1B 1B 2M1 1T 1T
2B 2B 2M 2M2 WA AR S

3Bc 2M3
3B

3Bf 3aM1

3M

4Bc 3Mm2
4B

4Bf am aM

M1 5M 5M
1M M2 7™ ™

M3 1S 1S

1.2 SR/ F

UT 4L Ah % 3% X NOVA . i ( £ [H
FLOWSERVE A ) ); ML GM2200, Pkl i
TR RVA superd: i LB AL A 7] R AL
Farinograph-TS. #if#{Y Extensograph-E: 7 [E7f
FIATEA ] WAL Alveogragh NG i1 7EHr
X SDmatic: 2 H /8w 5 CR-400 Y 5% (1,22
It HAREREAAH,

146



£ 325 2024 F£ 457

? IhBsERE

AAbeh . TR . WURER . BRACERAR SN 24
LR AR AR CRREE: RETHOLE R
AL TR, LA B3GR 34 R o pr 2t
1.3 EWHE
1.3.1  dhBrdE bR

R4y Sl e . H IR GBIT 24872—2010 (i
MKEES /N Ry K Fr i e TN Do /NEE By
FME : R CIE By L*a*b* Bl (kK & . #i453E
K . $2ME GB/T31577—2015 (MG 46 /N4
By VE R I LRI ) AR & A
¥t i GB/T 24871—2010 (ARIMAGE: /NA Ry HLEE
BT & e ELLAME Do Wi & I . 4%
18 GB/T 5506.2—2008 ( /]NAZ FI/NAZ My Ty 75 12
552 ARG AN DU VT A Do TE S A AR A
Fie B LSIT 6102—1995( /)N 22 493 14 T 377 5t o W) 5 12
TR A3 16 R0 Do TE Y WAL R R D 2 . # IR GBIT
24853—2010( /NAZ . PRAZ N H M S FTE M A ALk
PR E  PREFORS FE AL Do
1.3.2 [ A1 AR A R A A

W BRI E . H2 B GB/T 14614—2019 (i
TSR /N2y TP A 2 R R B A )
PLHERPEI E . $8 GB/T 14615—2019 (AR {M#:
B /N A A AR SRR R A ). kit
B E . F IR GBIT 14614.4—2005 (/N4 H3 ifi
AR SRR S WAL Do
14 HiELE

iz il SPSS 16.0 ( SPSS Inc.,Chicago, USA ) k&
PEHATSEI 3. THEPERERAT (X+SD) #4748
THIAR, 412 5 0 E R R R 5 25001 .

2 HERE5HWH
21 AEHBNEBHSRBRIERST
2.1.1 INEBIKSY

RO FEZER ARV /N ZE R I TR AT
5M. 7M F1 4B ¥yP&/NAE Ry KOy S R, K A)
H¥)E T 0.8%, M T Ll BkiEin/NE J )z,
EHhEaKERT YR, IM, 1B, 2B, 3B, 2M,
3M. 4M. 1S ByR&/NAE M oy S AR, KA
RT 0.7%, FilH s w8 4 i /NAZ 1 22 65 &
g1, WL O Y B E BAK . SEE R A K5 5 1B

L 3M M BRI o KB B i b K G AR Ak
2B<1B<3B<4B, & ¥k th K528 IM<2M<
3M<4M<EM<7M ; 54555 B R0 B 25 VB 5 0t i 1
IINFZE R AR AR R A

12¢ h
L1}
10} £
09} £ £
=08}
K
KO0.7¢ d [ d
06f b p o c
0.5} a
0.4}
0.3
1B 2B 3B 4B IM 2M 3M 4M 5M 7M 1S 1T @
MEEZFR
HE: RFA/NG FRRRF RN A B #2531, P<0.05,

T
Note: Different lowercase letters indicate significant
differences in the same indicator, P <0.05, the same below.

B 1 ARMBNENHRISE

Fig.1 Ash content of wheat flour of different flour flow
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Fig.2 Color values of wheat flour of different flour flow
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Table2 Protein content and quality characteristics of
wheat flour of different flour flow

FEmAFR M AP S /% 0 & =/% T 7 48 4K
1B 12.35+0.05e 29.3+0.6efg 79+4de
2B 12.61+0.04f 31.2+0.1h 75+1d
3B 13.88+0.03h 32.4%0.1j 82+0ef
4B 15.17+0.01k 34.5+0.2k 86+1fg
M 10.43+0.18a 26.00.1b 62+1abc
2M 11.660.21b 28.5+0.2cde 76+4de
3M 11.530.16b 28.1+0.6¢cd 61+4ab
am 11.87+0.01cd 29.8+0.4g 67+4bc
5M 12.57+0.01f 29.3+0.6fg 57+4a
™ 13.62+0.09g 24.2+0.1a 90+1g
1s 11.93+0.01d 28.8+0.1def 60+4ab
T 14.38+0.01] 28.1+0.4c 80+3def
TE B 11.68+0.01bc 27.9+0.1c 68£5¢C

T FW—3ARFFRR 2R B (P<0.05), T,
Note: Excluding the same letter in the same column indicates
significant differences (P<0.05), the same applies below.
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Fig.3 Damaged starch values of wheat flour of different flour flow
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Table3 Pasting properties of wheat flour of different flour flow
=N WEE 1R BE [P TR B /P A /P FRZAGE/CP [l A= {E /P WL EE/°C
1B 1 866+8e 1121+30d 745+23bcd 2 184+6a 1 063+37a 62.7+0.0b
2B 2 037+40fg 1 343+23f 695+17ab 2 444+73fg 1 101+50b 63.58+0.0d
3B 1747+1d 1 000+68c 748+67bcd 2 280+1bc 1 281+70bc 62.7+0.1b
4B 1672+28c 922+31abc 750+3bcd 2 484+20fgh 1 562+51f 63.15+0.6C
M 2 284+1h 1 454+59g 830+58efg 2 850+42k 1 396+100de 61.8+0.1a
2M 2 078369 1193+17de 885+19g 2534+33h 1 341+16bcde 61.73+0.0a
3M 2 031+1fg 1222+19e 810+18def 2517+27gh 1 295+47hbcd 62.75+0.0b
4M 1905+2e 1130+0d 775+2cde 2 363+13de 1233+13c 62.7+0.0b
5M 1 745+5d 988+18bc 757+23bcd 2 224+25ab 1 236+6¢ 62.68+0.0b
™ 1 620+20b 893+16a 728+36bc 2 618+17j 1726+33g 64.43+0.1e
1S 1889+32e 1180+47de 709+16abc 2 428+8e 1249+39c 62.73+0.0b
1T 1561+5a 914+6ab 647+1a 2 337+18cd 1423+24e 63.63+0.1d
Bifiov) 1 985+44f 1141+37d 844+7fg 2 528+66h 1 388+29cde 62.73+0.0b
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Table4 Alveograph parameters of wheat flour
of different flour flow

e AR 5N 1175'2%\%'5@ ”}E/‘:L JEAS R
K Pimm ARAR L/mm 3580 G/ImL Wix10™*

1B 49+1a 78+6d 19.7+0.8f 104+1a
2B 64+4bc 66+2bc 18.1+0.3de  140+8d
3B 67+3cd 151+9f 27.3+0.8h 244+23e
4B 85+4fg 121+13e 24.5+1.3g 288+17f
M 65+0bc 56t1b 16.7+0.4c 114+0abc
2M 62+1b 74+2cd 19.1+0.3¢f 137+4d
3M 79t1e 37+0a 13.5+0.0b 113+3abc
aM 82+0ef 35+0a 13.1+0.0b 110+1abc
5M 89+2¢g 32+la 12.4+0.1ab 106+1ab
™ 72+4d 61+3b 17.5+0.4cd 126+5bcd
1S 80+ lef 35+1a 13.0+0.1b 112+4abc
T 90+2g 28+2a 11.6+0.4a 96+0a
T R 66+1bc 63+0bc 17.7+0.0cd 129+1cd
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Table5 Farinograph and Extensograph parameters of wheat flour from different flour flow
F & 50[?;%%1 F SR Rl fmi 8 2 Flfmin 135ﬁr;‘21iﬁﬂr?/cm2 13§E nfiﬁn%mm %;?ﬂi‘/%uﬁ

1B 54.4+0.1a 2.6+0.0abcd 3.7+0.2ab 86+11de 68+4a 1 098+75h
2B 55.6+0.1b 2.9+0.3abcd 3.5+0.0a 136+5f 98+4b 1211+10j

3B 57.8+0.1d 3.4+0.2de 4.6+0.0cd 190+7g 122+2c 1 242+59j

4B 59.2+0.0e 5.5+0.2f 7.6+0.6h 201+69 171+4e 89779

M 56.4+0.2c 1.8+0.4ab 5.0+0.4de 77+8cde 120+4c 475+ 77ef
2M 57.7+0.1d 2.9+1.4bcd 5.5+0.0ef 88+2de 148+4d 434+6de
3M 60.4+0.2f 2.5+0.1abcd 4.7+0.3cd 76+4cd 144+7d 383+14cd
aM 60.8+0.0g 2.0+0.8ahc 4.9+0.1cde 66+4bc 143+3d 321+17bc
5M 63.4+0.1h 3.1+0.0cd 4.2+0.2bc 45+3a 149+1d 208+11a
™ 59.2+0.1e 1.8+0.0ab 6.7+0.3g 79+6cde 177+4e 305+15bc
1S 59.5+0.1e 1.7+0.4a 5.0+0.5de 90+4e 124+6¢ 550+ 35f

1T 63.9+0.1j 4.5+0.0ef 5.5+0.1ef 59+4b 151+10d 259+6ab

18 A 57.8+0.1d 2.4+0.3abcd 5.7+0.0f 80+1de 142+0d 412+12de
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