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Abstract: In order to improve the nutritional quality of whole wheat flour, the synergistic effect of fermentation and enzyme was used to
explore the improvement of whole wheat flour quality. By comparing Lactobacillus brevis (Lbr) with Lactobacillus plantarum (Lac) and/or
pentosanase and cellulase (Cel/Pn), it was found that there was a certain synergistic relationship between lactic acid bacteria and enzymes. By
analyzing the change rule of basic components of flour at different fermentation time, it was found that Lbr had stronger acid-producing ability.
The synergistic treatment of lactic acid bacteria and enzymes had a significant effect on dietary fiber and pentosan. The total dietary fiber of
Lac-Cel/Pn decreased to 11.09%, while the total dietary fiber of Lac-Cel/Pn decreased to 9.71%. Compared with the treatment of Lbr, the
soluble dietary fiber of Lbr-Cel/Pn increased by 26.28%. Compared with the treatment of Lac, the content of water-soluble pentosan in
Lac-Cel/Pn increased by 56.19%. In Lac-Cel/Pn treatment, phytic acid content decreased from 2.97 mg/g to 0.87 mg/g, which indicated that
there was a significant synergistic effect between them. The analysis of total phenol content and antioxidant activity showed that the free phenol
content of Lac is 99 mg/100 g and the free phenol content of Lac-Cel/Pn is 116.9 mg/100 g after 12 h fermentation. The iron ion reducing ability
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and DPPH scavenging ability showed an increasing trend, which indicated that Lactic acid bacteria could obviously improve the quality of

whole wheat flour by synergistic enzyme action.
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(V/V) WP s B REE 72, SR HF 2 h B 9%
TAE 600 nm AbJE OD 18, FeahilEK iz,
132 KB E R & T 604 &

B 72 25U IR B A LA 5000 r/min R EE
B0 10 min, FE LERIRFER, FERERIUEH
0.85% M A HEEE/K 20 mL Pl F B DU IR T
JFUTEE R T EE KR H S mEE. Hh
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AN RAEF,  EHLS, S565K20 10 min A
H 3 e 45

fEaAd4EE: 2% ER GB 5009.55-2014. K
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Table 1 Basic indicators of flour (%6)

FatE  MBRUYg Ko X ARy BRI
14.01£023  14.25+0.54 12.5740.11 1.74+0.09 65.15£0.98 19.05+0.15
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— o R ARARE R ZHERIER, SE 2R EE N
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ALVES], FEERAIEK, S50 IDF Pff#E Al SDF
FreEns R, 1 . Lac-Cel/Pn F11 Lbr-Cel/Pn Pifiibh
ROV R AEAR IR S . Zhao 27 FH AR 0 A

P ZPUAT B AN FAVRE K T i Rk Bt R IR R e B 2
YERIHEIN, AR FUIR O P I ™ A — LK
eI UK T IR B LT A A

®2 TREILEMEHNERTESE

Table 2 Dietary fiber content at different fermentation time

it i) Lac Lac-Cel/Pn Lbr Lbr-Cel/Pn Cel/Pn
h IDF/% SDF /% IDF/% SDF/% IDF/% SDF/% IDF% SDF/% IDF/% SDF/%
0 13.12+0.12** 1.49+0.07%* 13.12£0.12°* 1.49+0.07%* 13.12£0.12%* 1.49+0.07°* 13.12£0.12%* 1.49+0.07°* 13.12+0.12** 1.49+0.07°*
3 11.05+0.04™ 1.47+0.06™ 10.66+0.04" 1.88£0.05® 11.05£0.02°* 1.64+0.07 10.25+0.01°° 2.26+0.03% 10.42+0.01°° 1.4620.03°"
6 9.95£0.06® 1.95+0.06 9.65+0.02€C 2.35+0.06 10.29£0.06°* 1.83+0.06 9.21+0.00F 2.54+0.02* 9.55+0.04 1.54+0.05
9 9.47+0.05 2.20+0.04™ 8.02+0.02® 2.59+0.03"® 9.46+0.07** 2.19£0.06°C 7.87+0.04°C 2.97+0.04"* 7.91+0.04° 1.97+0.02°°
12 8.72+0.02° 2.37+0.07° 6.99+0.05° 2.72+0.04*® 8.57+0.10 2.55£0.07°C 6.8420.04C 3.22+0.08"* 7.04+0.06° 2.49+0.06"
E CREMSERE; FIIIRR B FERELBEE LA N ER, RARRKREFEREFEZAESEHER (p<0.05).
TAFR.
%3 FRIABATENARES =
Table 3 Pentosan content at different fermentation times
i) Lac Lac-Cel/Pn Lbr Lbr-Cel/Pn Cel/Pn
h SAX%  TAX/% SAX/%  TAX/% SAX/%  TAX/% SAX/%  TAX/% SAX/%  TAX/%
0 1.930.12% 8.82+0.07** 1.93+0.12°* 8.82+0.07** 1.93+0.12°* 8.82+0.07** 1.93£0.12°* §.82+0.07** 1.93+0.12°* 8.82+0.07**
3 2.56+0.04 8.60£0.06™ 3.10+£0.04™* 8.43£0.05°® 2.41+0.02%° 8.60£0.07* 2.98+0.01®® 8.26+0.03°C 2.22+0.03% 8.47+0.01°
6 2.73£0.06°° 8.57+0.06™ 3.88+0.02°* 7.94+0.06 2.63+0.06" 8.36+0.06® 3.69+0.00" 8.03£0.02°C 3.50+£0.05°C 8.05+0.04°C
9 2.90+0.05 8.47+0.04™ 4.17£0.02°* 7.89+0.03® 2.99+0.07°C 7.90+0.06" 4.11£0.04"*" 7.76:0.04"° 4.08+0.02°® 7.87+0.04%
12 2.99+0.02%° 8.43+0.07%* 4.67+0.05** 7.48£0.04°C 321+0.10°° 7.84£0.07° 4.53+0.04™® 7.20+0.08 4.5620.01°% 7.54+0.06°
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