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Abstract: The fat-related enzymes of whole wheat flour cause the increase in fatty acid value, the tallowiness
of whole wheat flour and the higher microbial count. This seriously affects the shelf life of whole wheat flour
and restricts the circulation and sales of whole wheat flour. In this study, the key physical and chemical
indicators, as well as microbial count of several commercially available whole wheat flours are analyzed and

compared. The results show that after 3 months of storage, the fatty acid values of the whole wheat flour are
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close to or slightly higher than the industry standard requirements. The bran prepared in laboratory was

treated with atmospheric steam at different times. The results showed that after 10 minutes of steaming

treatment, the total plate count in the bran decreased from 2.2x10> CFU/g to 1.4x10* CFU/g, and the spores

count decreased from 1.2 x10° CFU/g to 1.1x10* CFU/g. After 20 minutes of atmospheric steaming treatment,

the total plate count and spores decreased to less than 100 CFU/g. Atmospheric steaming treatment for 10

minutes can inactivate the bran lipase and lipoxygenase by 90% and 80%, respectively. The whole wheat

flour was prepared by adding bran that has been steamed for 10 minutes back to the flour. Based on the

results of whole wheat flour shelf life test, we therefore conclude that the shelf life of whole wheat flour is at

least 16~17 months.

Key words: whole wheat flour; microorganisms; lipase; lipoxygenase; shelf life
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WWLRE . TNER . Ak CBEFE 30~60 °C) (¥H
Gypral ). E =R A BR A

12 NE5E&%

NI SZEG R AG AL ( Quadrumat Junior ): {2 [
0 PEFEAL AR B 2 A R Al 4 [ 3l e KBS
(M3100 ): Jeid FiHeRh2 A (dbat ) A BRAF]
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JEEEETE (UV-4802): Jujet ( bifg ) {XAA FR
INHE] s BOERLEE AL ( Mastersizer 3000 ): 2 [F /R
XAy EHAEXE P (TDZ5-WS): Kb
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BV MBCAR, /r90 9.5x 10° CFU/g il 4.0 x

®1 MERBHSEMERILERNESHT

Tablel Dietary fiber content and particle size distribution of the whole wheat flour samples

= ek 1 = e = a2 PO K R YA )
fi B 4 /% 10.8°+0.2 10.1°+0.4 10.3°£0.1 15.6+0.2 10.7°+0.3
HifE D[90]/um 1 550°+12 2329°+24 1 240*+14 524%8 537911
s A5 B AN [E Se S bk 25 7 R % (P<0.05 ),
Note: There is a significant difference between those with different letters in the same column (P<0.05).
*2 WMERBHEEMERERRIEREE
Table2 Fatty acid value and enzyme activity of the whole wheat flour samples
E= 4k 1 = eZm E e m il HE T3 Ky F i 422 ¥
JIE i % (./(mg KOH/100g) 128.58%+0.39 100.66°+0.79 137.62°£1.57 173.40°+1.97 150.3°£0.79
fig W 1 5 /(um/ 1h*0.1g) 2.58°40.13 2.03%£0.16 2.61°£0.24 3.02°£0.22 2.73+0.17
Jg Wi AL BiE/UT 165.3°+6.1 96.8°+2.1 158.3°+6.2 147.2%3.1 188.2°+8.7

i =3 HA R RS B 22 5% B3 (P<0.05 ),

Note: There is a significant difference between those with different letters in the same column (P<0.05).




.
WAL

RENT £29% 2021 FF 568
x3 MELEZHMMEDER
Table 3 Microbiological condition of the whole wheat flour samples CFU/g
=k 1 E= ek E =l biiguEy 3 ) A il 42 ¥y
W75 B 8 000°+650 10 000°+2 000 4 000°£600 800°+60 9 500°£500
W 260°+40 90°+13 730200 105 360°£100
KN o R <10 <10 <10 <10 <10
ST 60°+10 230°+50 180°+20 1545 350%15

T A3 B AR R3S B 22 53 % (P<0.05 ),

Note: There is a significant difference between those with different letters in the same column (P<0.05).
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M 1S40, Hoh = 42 F A 422 R 2 7
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SCHRRIE P25 R — 3, TFFERMT, /N AP 2F
& Bl id 4.3 log CFU/g, BI&5 40 7= A= A F)
O Berghofer! VA JE 4 Rk, ORI /A
oy f 4 B B 10° CFU/E . 2E40 10° CFU/g. K
W R HE R 10 CFU/g. %5 & A EERE TR 1Y &% 58
10> CFU/g. [EIPE/ INAZ KR AL 40 B s /s
AN, Hh TR EBE 3.4 X 10°~ 1.8 % 10° CFU/g
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S D DR A 0 55 0 /S 22 A R S BRAR T AR L K
SR, FAAERCE RIS, Wi SFK
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F#2% 1.4 x10° CFU/g, ZEfIM 1.2x10° CFU/g T
B2 1.1 x 10° CFU/g; # JEZ€ 1540 B 20 min J&,
PR SO 24 2 100 CFU/g LR, A %I%
K-S

M T/INAE | e SR ) A D I 2 A R T
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TTER b AL B, PR Bk e I R 2 T A v v
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P, REW AR BEAE 7 R 251540 HE 10 min J5 KT
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Table4 Microbiological condition of the bran with

steam treatment in different time CFU/g
T W BB KA & BRI SR
X R 22x10° <10 15 1.6x10° 1.2x10°
KH-Smin - 1.5x10° <10 <10 <10 2.8x10?
HH-10min - 1.4x10° <10 <10 <10 L1x10?
¥%7%-15 min 20 <10 <10 <10 1.2x10
57%-20 min 40 <10 <10 <10 25
757%-30 min 10 <10 <10 <10 15
15.2%-60 min <10 <10 <10 <10 <10
120 - o
O BRI EHEEER/ %
100 L = BREFEILEEILE/% i_l:
== F i
X80} T
5
60 -
-3 L
E 4
&40
20 - i
0 1 L 1 L L
1 3 5 10 15 20

Bk Bz SZRAL BRI ] /min
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Fig.1 Passivation rate of the lipase and lipoxygenase in bran
with steam treatment in different times
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Table5 Microbiological condition of stabilized

whole wheat flour CFU/g
= YRS RIGFFE BE BRI SR
SHFRLEER 9.5x10° <10 360 10 450
HZE 70%mE# 1.0x10° <10 50 10 25
BakaFr 8.8x102 <10 40 <10 10
35+ - 240
3.0F B
é" — HEEE@’& 200
=25} % N —=— el A bEE 5
=) - 160 &
S 20 5
%ﬂ 1120 3
g 1.5+ %
&0l . 3z
= 1.0
Eosl 440

° SFFRLEZER T0% MR RShEEH ’
B2 REUEEmmiEnEXEEGE
Fig.2 Enzyme activity of stabilized whole wheat flour samples
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Fig.3 Changesin total plate count of the stabilized whole
wheat flour in along-term storage test
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232 AR UTH DI RE D R (H I

WK 4~6 Tz, SkFRI e HE 25, 35,45 °C

AT (RElifR(EIAE] 116 mgKOH/100g )
A3k 95, 51, 26 d, MR ARSI I 4E RE
A, H Q10=1.86~1.96, L5t 2165
BIHE 10 °C, HARBN4ER 1.86~1.96 £, Tais
T4 FMAE 25, 35, 45 CE&MF B 120 d 5,
NEMF R (E 4 At 116 mgKOH/100g, Kt JGE:
i 3 LR T (L RS et 17 R of S i R o iy B 2
W, TR ATE A SRR PO, R A I R
{EL B B[R] 14 28 fb LA L, R I X = o £ i
T E R B TR L T R S i R AT U
R R BKT 0,99, REEFHIH ky5=0.077 8;
k3s=0.158 5; ky45=0.327 5. MR IX —Fa T H
Q10=2.04~2.07 7F 45 °CH&AF T A7 120 d IS
b8y, NRIHBRIE A 92.18 mgKOH/100g, 4 1R
Q10=2.04~2.07 #EM, TS b EFEMATE 25 CHKAM:
AT 499~514 d (BD 16~17 D H &4 ), HABHER
{E4 92.18 mgKOH/100 g, A HAniERRE, ik,
HEMFR S22 s 4u =k 16~17 1 H .

Pl e Rbkedn

116 mg(KOH)/100
120k mg(KOH)/100g /0

REWimR{E/mg(KOH)/100g

y=0.077 8x+ 53.238
20 R?=0.999 4

0 ! I ! I ! )
0 20 40 60 80 100 120

Ters ) /d
4 25 ClamieEMiERBRETHER
Fig.4 Changesin fatty acid value of the whole wheat
floursin along-term storagetest (25 °C)
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Fig.5 Changesin fatty acid value of the whole wheat
floursin along-term storage test (35 °C)
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Fig.6 Changesin fatty acid value of the whole wheat
floursin along-term storagetest (45 °C)
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