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Effects of Malt Flour and Ascorbic Acid Additions on Bread Baking Quality

CHANG Liu, DUAN Xiao-liang, HONG Yu, XING Xiao-ting, ZHOU Gui-ying, SUN Huil<
(Academy of National Food and Strategic Reserves Administration, Beijing 100037, China)

Abstract: To study the effect of malt flour and ascorbic acid addition on the quality of bread baking, the
sensory score, texture and c-cell product image changes of the breads with malt flour and ascorbic acid
addition were studied by using 29 representative samples from two major wheat producing provinces of
henan and shandong. The results showed that, the volume, the volume score, the appearance score and the
final comprehensive score of bread were significantly improved after the addition of malt flour and ascorbic
acid. The bread crown became larger and the neck became more prominent; however, the color, texture and
texture structure of bread scores changes were not obvious. In the analysis of texture, the hardness and
toughness decreased significantly, the attenuation ratio did not change obviously. The slice area, slice
circumference, cell number and cell density of bread increased significantly in the analysis of c-cell results.

The slice brightness and cell diameter of the slices decreased significantly. There is a correlation between the
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instrument evaluation index and some parameters in the bread sensory evaluation.

Key words: malt flour; ascorbic acid; bread; texture; C-Cell image analysis
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W RUSINGL: 200 g ALK, BRI ZE8
1% BRI W, HAFORHZ R 1B i .
1.3.4 il fE 2R E

R KB, TS8O BRI e,
%% GB/T 35869—2018"", 418 GB/T 35869—
2018 [ff 5% A SEATHEALHLRS PP
1.3.5 AT

B EINR . 2% AACCT74-09 J7El, i

AV A 18 h J5 , VI A H AR A7 25 mm 1Y T
O, K TA-XT.plus PIHALH SMSP/36R #£k X i
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Tablel Bread basicrecipe

i H Wiig  EBkil/g B &+ Bk /g hig  EEERe 1%WIRMERER/ML K
B 100 g /NEE R BT L BHIR 0 i 6.0 3.0 2.7 1.5 0.2 1.0 i i

1.3.6 SGuitahr

iz FH Excel f1 SPSS 16.0 (SPSS Inc.,Chicago,
USAYAE AT 5850 . THEBERER (X + SD)
WATGETHE IR, IE SR KR FHERAEA K-S B1G
PREEVL, WIZHIE L BCR R ¢ K. SR
Pearson A8 M R ZR VEAY 48 b -5 1AL B
VRO BYAHOCHE

Gt oy A ORI R 36, o 5 A A 6 7K o B
0=0.05,
2 ZBRERWH
21 AR RRIEIR ST

PR RE ) SR HESL LR 2. BT S aURE
(/N2 0 B Va B B R T 300 s, KOrA T
0.33%~0.53%2 0], % GB/T17320—2013 (/N
s A BT 3 28 b BT AR AR R VG FL A L LR 111
T 44 354 5766, ¥ 17 L 25, T 229,
Bl 2009, Z&RHZZ 33, NRZE 02-1. FfL 2018,
Jil 32, h7Z 578, HiZ 26, FBAZ 7698 5% 14 15
FE S 008 TH S R KT 30.0%, ROK R KT
60.0%, FaEmHE KT 8.0 min, FAHMBHIIK
T 350 EU, KT 90 cm?, M udffifhfh; W2
95, VU4 529, LRl 157, FRAZ 158, KH 366,
KAz 119 45 6 Gy FF i TR TR A7 & 5 R T 28.0%,
WK R KT 58.0%, FEREKT 6.0 min, K
P S KT 300 EU, fiEREKT 65 em®, Mo

it A4k 4366, W 40, JHZ 36, K 511,
WA 9 54 5 DAk S IR T A 2 KT 26.0%,
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PR KT 200 EU, figf KT 50 em®, Rl
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Table2 Overview of the quality indicators of the test materials

R BTEAR S mEEE Fif2% (135 min)

s R R
fi/s /% R0 wocm s00 FUe  BaEmtil/min fEE/em®  FEMME/mm AR I /EU

e 111 0.37 458 30.6 92 63.6 13.7 106 137 576
W 44 0.43 406 31.7 99 63.7 32.8 161 151 852
BEf 5766 0.39 387 30.8 98 67.2 35.5 124 168 552
T 17 0.42 411 34.7 95 67.8 10.1 100 177 428
i 25 0.41 452 30.2 89 63.0 8.5 91 160 426
Tk 229 0.47 431 30.6 99 61.0 53.6 162 167 762
A1l 4366 0.34 416 27.7 89 61.7 12.0 79 179 318
T 95 0.37 448 32.1 87 63.3 6.0 79 179 318
W 22 0.38 373 35.1 43 65.5 2.5 54 172 217
B4 2009 0.33 368 34.0 94 64.2 15.9 117 179 488
#RE 33 0.35 356 32.4 96 63.4 17.1 118 172 516
IfiZE 02-1 0.41 359 33.2 97 62.0 40.3 161 189 674
AL 2018 0.38 462 31.7 96 59.9 16.4 116 145 608
JA% 32 0.38 435 33.8 87 59.5 13.4 109 159 522
P4 529 0.42 371 28.7 95 59.4 15.5 119 146 626
e 40 0.41 385 28.7 77 64.0 7.2 50 110 331
GRF 157 0.41 472 28.9 92 66.7 11.6 89 136 484
i 578 0.35 454 31.6 94 62.8 19.0 108 162 518
Rtk 518 0.42 386 26.3 82 55.1 6.7 54 99 388
% 36 0.41 384 26.3 85 53.9 5.0 55 104 375
JA% 36 0.44 423 33.8 78 57.8 10.1 86 126 498
A 158 0.35 401 28.7 93 62.8 14.6 133 148 685
JiZ 18 0.53 387 35.8 63 61.1 2.5 54 167 216
B 26 0.43 467 31.3 99 68.3 51.3 188 174 803
Pk 511 0.52 394 27.8 93 58.5 9.3 108 179 445
7 366 0.44 426 33.1 88 68.1 7.9 108 179 445
HFE 119 0.42 430 34.5 92 67.9 6.8 104 183 414
A 7698 0.43 403 32.8 79 61.8 12.6 120 162 573
W& 95 0.39 516 30.4 97 60.9 6.3 57 114 359

#3 FMAMKFIMEANEERRETL
Table3 Bread quality changes of the added group and the non-added group

RAEERaN I (n=29) RIS (n=29) 18 P{E
T A R B /mL 916.00+75.98 830.00+69.65 9.19 <0.001
AL AR R4 /143 43.00+3.69 39.00+5.00 6.00 <0.001
T A AL/ 53 4.00+0.97 3.40+0.99 4.65 <0.001
RN ERZE 4.80+0.38 4.70+0.77 1.72 0.096
TE 0 05 o /43 6.80+2.04 6.40+2.10 1.95 0.062
AL SRS 4 /53 28.00+8.00 28.00+6.30 0.54 0.594
T 255243 86.00+14.20 82.00+13.81 3.38 0.002
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o P LG SN T LB S LR, (B
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mE 1, FEreiIE R BT, 1 6.25 mm AbEsZ
BB BT BUEAE AR O REJEE 5 B2 3R B R
TR TINE, s (2K A ot 5 1 39038 7 B 8
FE P BORE R A ANt S LU RS B R AR A R
REZIE AL IYIR] I [ 28 5 281y AR [ A 5 1) 280
T EE, SRR i P A st B PR IR 2

WEE/N
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E1 mERMEETEE
Fig. 1 Schematic diagram of bread texture curve

VA 00 2L R A VA 0 L T A S R 0 X
W 4. [RIEHAINZ ZE0 FPTIR AR , 1 A A A
JERBIESR ARG, HEFHASI AR
X (P<0.007, P<0.008 ), #Aiha: H 5 KA N
HICG 25 (P<0.085), WFFEEY, &R
PR L T LA B8 AV 1 0 O B0 e P L gt
T8 HE A A2 ZFOR R AR I P B R L L R R
BEPENY, SIS IR WK, TR R IR I R A A

0, fEmERE b, BIRRA i I, fE
[ETREMINGES: S 7/ G (AT TR ) S S e X ]
HAEHT, ISR R AR 22 5 Xk AL Y AL R S
KA AW

R4 HMAFRFMARRE T HER
Table4 Texture analysisresultsof the added
group and the unadded group

TN WWINAH(=29) KAEIMHn=29) ¢H PIH
Tifi /N 2.02+0.70 2.28+0.79 2.88 0.008
1 /m]J 9.31+3.28 10.54+3.48 2.84 0.008

it s LR /% 73.24+8.27 75.29+2.38 1.78 0.085

2.4 ERINZEZF MR HTER N R X T 6 A AR 4l Y
Al

VNI RN A A 0 2 7 T S B R 2 R LR
5, C-Cell #5540 BRI 1R B4 i 5 BEE
ik, SALKRBEE RAGFE S T2 A R i B
W, SCPEAHIMIK. AL E R R AL 34 52 B A
SALEEE S B LU, YT HE MR IR ALK
ASALBERE . P EOEPREE O R B 22 R A
WIMR 5, WM mAs., UK. L5
. PSR ESE TARSmA, HEREA
BiiteF X, UESE T PRSI0 6 4 AT LA AL
R, YR RS EE ML ERIRT
RS, ZRAGIFE L ILHE . <
FLEER | HLA0SALE . HLISFLARRR, PRfLIE
KESRBIMALS %25,

Fz5 HRMAMKRMAXAIBLIELE RS

Table5 Analysisof internal textureresults of the
added group and the unadded one

Yk

PR AN (n=29) (r=29) tfi P1Y
T A/mm? 276 21025 793 270 590+22 484 2219 0.035
YA K /mm 1979+103 1939+91  3.866 0.001
Wi 5o e 146+3 159+6 13.584 <0.001
SALRT LB 0.77+0.02 0.77£0.02  1.638 0.113
ALK A 30504354 2.820+404  3.219 0.003
B JE /mm 3.34+0.12 3.40£0.16  1.883 0.070
AL EH A /mm 15.91+1.31 16.66=1.35  2.530 0.017
AL 0.08+0.01 0.08+0.01  1.875 0.071
HAFER/mm®  10.25+1.00 10.67+1.14  1.756 0.090
PR ALIE K B 1.83+0.08 1.83+£0.08  0.304 0.763
BRI B 0.011£0.001  0.010+0.001 2.575 0.016
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VIR i 52 BEAS G, D DR Al 2 A A 45 0 51 [+
RHIMAABERCE AU psE i, Wwalged T
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EARAEAN, AHRSLEER | ALY H B 2 — R S48
PRI, SRS BRI ELEE P o RS Y
PEOMEBA 225

25 (ERTFMIEIRESEERITS X ES T

R ARV 48 b 55 1AL 5 1 AR G
b, BERILE 6. HohBUfsAR P AL . B
P53 59145 T S8 AR T 2 7 5 SR OGO R o
st B L 3 T A B R TR A0 5 70 TR R OG &R o
33k 55 it X 5 T AL PRSI E TE A R — T,

® 6 MHETMiERSHERIITES HHE X S

Table6 Correlation analysis between instrument evaluation indicators and bread sensory score

[[GRERENS ST [GREMNsis:i) T SO [[EaNsSy
BEEEE T
r r r P r P r r
{1053 - - -0.856" <0.001 - - -0.823" <0.001
W - - -0.823" <0.001 - - -0.787" <0.001
VNI S E Y - - 0.041 0.756 - - 0.026 0.846
[[ESRZID R 0.710%* <0.001 - - 0.524%* <0.001 0.675%* <0.001
VILEERS 0.742%* <0.001 - - 0.502%* <0.001 0.673%* <0.001
Vi s -0.165 0.207 - - 0.370%* 0.004 0.181 0.167
SALRT LB 0.216 0.098 - - 0.530%* <0.001 0.451%* <0.001
AL 0.653** <0.001 - - 0.543%* <0.001 0.670%* <0.001
BEJE —0.372%* 0.003 - - —0.386%* 0.002 —0.438%* <0.001
SHLER —0.041 0.758 - - -0.070 0.596 -0.075 0.568
AL 0.022 0.865 - - —0.054 0.681 -0.034 0.794
HLAFLIAR -0.021 0.876 - - —0.140 0.287 -0.109 0.406
PR ALIE K B 0.140 0.285 - - 0.392%* 0.002 0.337%* 0.009
TR AL 0.264* 0.042 - - 0.270%* 0.037 0.317% 0.014
TE: *, P<0.05; **, P<0.01,
C-Cell f8tnrh I AR . A . AfL8E . R RBRPESr L AMULTR S0 FITH A 1) i 24 25 5 DF

R -3 I ESTTTROINE N ARS 2 N TR TSN
AL S EIEMROC R s AR E L P HAL
FER S AL S SR AL B R IEA DGR R Y
Fr 5 A AR S B B R IR A O s BEJR
AL AR AL S T AL R B U DK
F; AALEAR . AL AR S T A
RBUY | HELSSOE, MBS R. 5
2GR BT RS i R4 5 AL AL
B, UL ERZIEMK, SU1 R 2L
AR A ) FFEA—E0 & LA Ry JsU A
REF TR RERI 225 . V1A YIS AR 2L

w g
¥
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ASINZE ZE R MPTOR ML RR s, vl B i vy T
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gy, AW EAE A, SRR o O AL A |
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NI 2Ry MPCIR LR, 1o 14 5 2 143
PERI YR80S, At S LR TE B AR AL

I 2Ry MPLIR MR e, AT B 2 o T £
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