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Effects of different particle sizes of finger millet on the quality,

antioxidant ability and in vitro digestibility of wheat bread
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Abstract: Objective: This study aimed to exploit the functional

’

bread of finger millet. Methods: Based on the physical and chemi-
cal properties, antioxidant capacity, special digestion characteris-
tics and sensory evaluation of bread, the effects of different parti-
cle sizes of finger millet flour on the characteristics of wheat
bread were investigated. Results: Compared with the bread
without finger millet powder, the bread with 200 mesh finger
millet powder increased the total phenol content by 225.78 % , the
DPPH radical scavenging rate by 42.96% and the iron ion reduc-
tion ability by 22.97%. The finger millet powder with smaller

particle size showed stronger anti-oxidation ability. Moreover,

ESTB W mABETEMIA (G5 :20A026)

TEFEBN M E T KB TR R0 oE 4 .

BEEE FHRWA66—), & KD T RPEHR. L,
E-mail : baiweili2005@163.com

Y B #9:2022-03-01

the addition of finger millet powder could change the digestion
characteristics of bread, reduce the content of fast-digested-and
slow-digested starch and significantly increased the content of re-
sistant starch. However, the specific volume of bread decreased
significantly and the hardness increased. Conclusion: The nutri-
tional quality and functionality of bread with 200 mesh finger mil-
let powder were significantly improved, especially the content of
crude fiber and calcium.
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Table 2 Basic nutrients of samples

oy &M/ Elv TER/ HlLF4E/ way/ wokfeE/ 5/ e/ HerE R B2/
(10 2geg D % (107 2geg D % (1072 g+ (107 2mg-g DA ?pgeg ) QO ?mg-g "
INZEHY 1.2040.02  12.2040.30  75.8040.90  0.50+0.05 0.514-0.03  76.80=0.80 14.40+0.40 <0.5 <20.020
BTk 0.8070.02 5.36£0.03  62.6040.60 10.60+0.40 1.8740.01 63.00£0.40  236.40-+1.30 <0.5 0.066+0.001
papiiskiil 5.8040.75  13.8040.40* 42.6040.60  1.60-£0.03> 0.9140.02" 47.5041.00 45.8041.50P <0.5 0.154+0.002
BTmEfA 5901030  12.6040.30° 42404080  2.50£0.04* 1.08+0.01* 46.1041.00 74.30=+2,00 <0.5 0.150=+0.001

T AR AN R Fe R 23 2% 57 (P<<0.05) .
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Table 3 Effect of different particle sizes of finger millet powder onthe bread color
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L~ 54.10£1.11*  75.0340.81* 54.0841.23* 56.71£1.43> 54.2941.62* 46.9440.11¢ 55.8141.13* 46.1140.32¢
a” 20.3440.83* 3.5440.30¢  15.0440.38" 7.16£0.27" 15.8141.51> 10.6941.47* 14.5040.48> 10.7940.21*
b 44,284+0.42* 30.254+1.52* 36.314+0.65> 18.1140.72¢ 36.314+0.97> 20.60+1.66" 36.154+0.85> 21.54+0.80"

T R A R 4L B 3% 25 7 (P <C0.05)
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Effect of different particle sizes of finger millet

Specific volume/(g + mL™")

Figure 1

powder on the specific volume of bread
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Table 4 Effect of different particle sizes of finger millet

powder onthe stomatal density of bread

A Y1 i i A/ mm® AL B AL
Do 900 457.00+8.96" 0.51
D1 900 565.00+6.08° 0.63
D2 900 572.00%4.16° 0.64
D3 900 575.0047.77¢ 0.64

T IR B AN [ 7R 2 ) 8 35 22 57 (P <C0.05) .

2.2.3 TR S AL BTSN L LT
oKL AR 9 78 A %) T AL 1R 3 TG S 2 R R (P >>0.05) . i
TS T3 )5 T E 4 B 0 AEL IR B 3 1 R (P <C0.05)
EHREE T A S WA ED HE G M. miKa
RE 0 RS Ui I S SO P A R B AR P AR O B FE )
5 K+ foc 2o 1T 60 R J3E R0 EL VR EE G KT BEE A2 TR RL
A B A TR0 9% 08 B2 T e T B I O AR T b R A N
M Ty 4 AT S 190 245 25 A op, X T AT I AT 2R ) 2
BN S5 DOLLAR H DL 73R 4 835 B AR (P <
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Table 5 Effect of different particle sizes of finger millet powder onthe texture of bread
2153 gz /N P R ML WEg jiE Il 5 P
Do 335.284+1.07¢ 0.76+£0.05° 0.5840.06* 150.1144.48¢ 0.18+0.04
D1 519.1145.20° 0.73+0.04% 0.494+0.03" 170.24+2.62° 0.134+0.02"
D2 420.73+5.91> 0.774+0.03% 0.55+0.02®»  170.30+2.41*  0.17+0.01
D3 350.4446.30°¢ 0.784+0.02% 0.5840.02% 160.334+4.51>  0.204+0.02°

T R 3 TR [ 3 2 ) 5 3 25 5% (P <<0.05).,
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Figure 2 Sensory scoring diagram of bread with different

particle sizes of finger millet powder
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Table 6 Effects of different particle sizes of finger millet
powder on the percentages of RDS, SDS and RS

in wheat bread

251 RDS &4/ % SDS & #t/ % RS & at/ %

Do 57.77£1.20% 34.82+1.15% 7.4140.20¢
D1 47.80£1.00° 31.08+£1.29° 21.1340.81*
D2 48.37£1.03" 30.91+0.80° 20.7240.51*
D3 48.43+0.49° 32.05+0.37° 19.5240.14°

T RS Bl AN [ 7 2 ) 22 7t 2 35 (P <C0.05)
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Table 7 Total free phenol content of bread with different

particle sizes of finger millet powder png/mL

215 Do D1 D2 D3
S R 10,590,660 34.1440.16% 34.9040.74* 34.5040.90°

T TR IR 3R 21 [R] 25 5 3 (P<<0.05) .
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Figure 3 Antioxidant capacity of bread with different

particle sizes of finger millet powder
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Figure 4  Antioxidant capacity of bread with different

particle sizes of finger millet powder after in

vitro simulated digestion
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