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Abstract: To reduce microbial contamination in wheat fl

The effects of irradiation on the physicochemical properties
electron beam irradiation could significantly reduce the

of bacterial count, mold, yeast, Bacillus cereus, and aerobi

our, sterilization of this wheat flour with electron beam irradiation was studied.
ieological quality of wheat flour were investigated. The results showed that
ent in'a dose-dependent manner. The decimal reduction dose (Do) values

bacillds were 1.94, 2.12, 2.69, 2.51, and 2.46 kGy, respectively. At this range of

doses (1~5 kQGy), irradiation had no significant effect on the basic nutritional composition and amino acid content of the wheat flour. The wet

gluten content and gluten moisture rate of wheat flour'did not change significantly, but the gluten index and falling number were decreased with

increasing irradiation dose. |

stability time. With.the increase

first, then decreased, but the magnitude

iation could increase-the water absorption rate of wheat flour and reduce the dough development time and
diation dose, the stretching area, stretching resistance, stretching ratio, and other parameters increased at

these changes were not significant.
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NP%% 255 CFU/g.<10 CFU/g.<10 CFU/g.<10 CFU/g XN AR R R A R, AR FR A

S 28 CFU/g, Kifi#sr7liLE] 95.82%. 95.83%- P, HEBECK B AR ALIE 3 kGy LA E.
82.76%- 81.82%F1 89.82%. IXFKHKFH HL T ARG 2 BT RERNEMHME M REINHER
HARIAT N FIEEROR AR AR LaT47, HEER Table 2 Regression analysis of changes in microbial content of
GIERARIEAE, FrE NS REERK, & wheat flour subjected to electron beam irradiation
PUFAIRI LA ARAE o WAMIEAR  EEAKFAE  HEAFRHRS DyfiAGy
F1 BRTRERNEHROFELR HHEEH  =3.666-0.515x 0925 1.94
Table 1 Sterilization effect of electron beam irradiation on EEH#% 1=2.020-0.471x 0.880 212
wheat flour BAE =1.679-0372x 0.848 7 2.69
3R A & /kGy A FIAFE )=1.635-0.399x 0.769 2.51
ke it 0 1 2 3 4 5 FEFRE  y=2.635-0.407% 0.847 246

B%ES/(CFU/E) 6100 585 520 255 60 10

- 22 BT ORI AN FN B KA K BER
FHH/(CFU/g) 240 23 10 <10 <10 <10
B# 4 45/(CFU/g) 58 13 20 <10 <10 <10

A BB
TENH
KW E/CFU/E) <10 <10 <10 <10 <10 <10

HHEF T w0 <10 10 <10 <10 FHE 304, R TR RS Bt /N K 2
< < < < S N = .
/(CFUlg) VERD B T IR IEFOK 2 S S RIS AN B (p>0.5)

%A IE/(CFU/g) 275 160 160 28 10 <10 DAL AN [R] 551 B ) PR PR HE O /N B8 TR i
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Table 3 Effect of electron beam irradiation on the nutritional composition of wheat flour

7 Z/kGy KGEE/% EREEYN  EAREEY% BMHEE/% REEE/%

0 14.63+0.02° 66.40+0.11° 10.77+0.22° 1.25+0.01° 0.47+0.01°

1 +0.01° 66.65+0.21 10.44+0.01° 1.22+0.01° 0.51+0.04°

2 6 65.82+0.31% 10.18+0.27° 1.16+0.06® 0.51+0.05

\3 14.52+0.01% 66.82+0.83° 10.44+0.30° 1.07+0.10° 0.44+0.03

( 4 14:66+0.03" 65.82+0.25% 10.62+0.07* 1.09+0.04° 0.44+0.06*
" 5 14.60+0.01° 65.13+0.25° 10.86+0.76 1.07+0.02° 0.43+0.05°

E: FUTRATTFEMF 4 ATAEEZ7F2F (p<0.05).
x4 BTRERINNEMEEBN S K EHFN
Table 4 Effect of electron beam irradiation on the content and composition of amino acids in wheat flour
32 RA Z/kGy
0 1 2 3 4 5
RARBL Asp  0.54+0.02 0.52+0.01  0.54+0.04  048+0.01  048+0.02  0.53+0.05
52 Glu 4.16+0.03 4.14+0.02 4.20+0.03 4.31+0.01 4.10+0.01 4.14+0.02
2 B Ser 0.37+0.01 0.39+0.02 0.38+0.01 0.39+0.02 0.36+0.01 0.37+0.03
20 2 B4 His 0.26+0.01 0.27+0.01 0.25+0.04 0.26+0.01 0.25+0.02 0.25+0.01
TR
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BER
H#BR Gly 0.39+0.03 041£0.01  0.39£0.02  0.40+0.03  0.38+0.01 0.35+0.04
R BR Thr 027+0.02  028+0.03  027+0.01  028+0.02  0.26+0.03 0.26+0.03
HEBL Arg 0.44+0.02 0.44+0.03  041+0.04  044+0.03  0.43+0.02 0.42+0.04
FEFL Ala 0.35+0.03 037+0.01  0.35£0.04  036+0.03  0.35+0.01 0.34+0.02
4 2R Tyr 0.23+0.03 0.23:0.01  0.24£0.03  027+0.02  0.24+0.03 0.24+0.01
FAFL Cys 0.07+0.05 0.07+0.01  0.07+0.01  0.07+0.01  0.07+0.02 0.07+0.03
AL Val 0.52+0.01 0.52+£0.03  0.53£0.04  0.53£0.01  0.51%0.01 0.52+0.02
BB Met 0.10+0.03 0.10£0.03  0.12+0.02  0.13£0.05  0.13£0.01 0.14+0.037
FAZH Phe 071002 0702001  0.62+0.03  0.63£0.01  0.63+0.06 0.60+0:03
F A e 0.47+0.01 0.48+0.03  047+0.02  0.44£0.02  0.46x0.03 0.47+0.01
Z R Leu 0.76£0.02  0.74£0.01  0.77£0.02  0.77+0.03  0.75+0.04 0.76£0.05 ..
BRBA Lys 0.22+0.03 0.23+0.03  0.22+0.02  0.22+0.04 ) :
Pl £ R Pro 1.38+0.02 1.44£0.06  125+0.10  1.24+0.08
R 11.23£0.39  11.23+0.36  11.08+0.52  11.21+043 . ‘

I, AR SRR [ 1,6.04% . TSRS T
PR FL T AR IR i N BRI IR AT A, BE
SISy T IR e RIS S T /N R R

23 R A E T RGN R &R

2t ;

Sk VERTRETE P 1) O INFE R e K B R A R R, —
2 5 AT DUE Y, fE IR AT e i i) & 3 A AR, HRAE 225 skl EM [l 5 BURTT N, BEEBUERE

{HTH e B AT RR . FEE IR =i, A S IR T T B R R B (p<0.05), FIEA 3 kGy

TREOZHT T . BXIRAHEL, R4 5 kGy 4@ S
FRREIEH TR CTFE T 4.65%), FAtka & hak
AAAL . HXTMEHILL, R | kGy I,
FTHI A FEEU N B T 1.67%, 24%@ HEGR &g

x5 H

RN R PR BUE M 347.00 s, EEXTHERE 630.50 s,
FRAIS 1. 44.96% o 7% EUE I B FFICR I/ N2 it Fa
by T AR e R &, e TR, S
R TR ER -
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Table 5 Effect.of electron beal irradiﬁtion on the quality indicators of wheat flour
FZ/KGyo BEHEE/%  EHIFREY% & A58 % & AR s
0 26.54+0.41° 191.37+4.50° 76.78+0.04° 630.50£44.54°
1 4 2658041 197.92:+1.74® 75.50£0.64° 382.50+36.06°
2 26.43+0.44° 200.79+2.33° 73.39+0.62° 357.50£2.12%
: 3 26.24+0.20° 197.09+1.69® 72.14+0.43¢ 347.00:£8.49*¢
‘ 4 541£1.06° 197.06+4.08% 71.83+0.12¢ 308.50+9.19%
( | 5 25.57+0.04° 182.47+0.52¢ 70.53+0.21° 291.50+4.95¢

iE: MRS AR RA TR ERRE (p<005).

*® 6 T RERINNMITEY S ERIFN

Table 6 Effect of electron beam irradiation on the damaged starch content in wheat flour

43R A Z/kGy

0 1

2

3

4

5

BEAR AR %o

8.56+0.03"

8.66+0.13"

8.78+0.20%

8.93+0.04%

9.13+0.03°

9.39+0.06"

E: RATRARFEARAATAL ZFRE (p<0.05).

24 FREFE®THSADZRHEBREREE

A

R 6 NN B SRR 5 /N AR by

HIE e, SAFRFIER/NSR, ek &85
ZARERIRRE A BN 1.17%. 2.57%- 4.26%- 6.67%

1 9.70%. BEARVER; S X THR & SR s, -
BRUAEW T, H—RmPBIoKFRE A, H ol

TEAT Rl S S RS N, 3 — 1 o i
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£ 7 BFRER MM RIFENSE o
Table 7 Effect of electron beam irradiation on the farinograph properties.of wheat flour
D e

PGy BIKE % % B 18] /min ﬁ%ﬁaﬂa‘rﬁ] /min 3510 E/BU WA
0 63.85+0.07" 2.45+0.07° 2.85%0.07 \f5.00i1.4la 47.00+1.41°
1 65.20£0.14° 2.30+0.00° 2.70+0.00° 9.00+1.41° 39.50+0.71°
2 65.50£0.00° 2.25+0.07° 2/85+0,07" 85.00+0.71% 47.00+1.41°
3 65.75+0.074 2.05+0.07° 2165+0,07° 93.00+1.41% 41.00+1.41°
4 65.95+0.07° 2.600.00° 90.00+2.82¢ 45.50+0.71°
5 66.70+0.14° 2.15+0.07° 121.00+1.41°¢ 35.00+1.41¢

0 ARSI R AA AR LR (W
‘ , e gy PVRICRBMERA I R, TR TR T
N [\ = = HE s AN Y =
26 FRAERTRGRADTIEERE g 7 seomen R, G

ARGS, NN RS S SRUZHT T BE  TT A  SEAe E

2.05+ ©
05 )
HEb

A

ghd 4 AP T T] S e S AP a MR 7 5 GRS R
HIZR 8 FTEAE !, L L i HEHy i AR E A LA 4 N P o e ALl 41K - JuS e

LRy SEAlE DRy R NEATi D vA Gl E AN TAC WAl S T ON SEtE KR INES, HARIERE AR BiBlAR IR AL

AN &t}ﬁ?}&d\%%, [EARIEGRIEN 3 kGy FEH /N T PR AR AR AR I SR AN K
{8, L 3Gy A R, frfdp
R 8 BT RIBRIN M EAREI R
Table 8 Effect of electron beam irradiation on the extensograph properties of wheat flour

FA9K38/min, 45/90/135

MGy A @A/ em’  FAbEA/BU 3E49% /mm &KL A/BU it s B A A
0 41/55/53 177/259/268 139/137/125 207/302/304 1.3/1.9/2.1 1.512.2/2.4
1 41/50/56 190/252/304 133/123/121 219/189/336 1.5/2.0/2/5 1.7/2.3/2.8
2 40/52/50 200/274/294 125/125/116 221/298/316 1.6/2.2/2.5 1.8/2.4/2.7
3 44/59/57 200/291/325 136/127/119 226/331/358 1512327 1.7/2.6/3.0
4 40/55/58 160/256/284 143/132/131 190/302/317 1.1/1.9/22 1.3/2.3/2.4
5 39/53/56 144/252/312 154/135/119 175/288/342 0.9/1.9/2.6 1.1/2.1/2.9
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