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Citric acid fermentation of acorn powder

ZHU Li-li', LI Lin-qiang', ZHANG Bao-shan®, PEI Ya-li', ZHOU Qi', FU Jun-wei', YAN Tong-jing'
(1.College of Food Engineering and Nuitritional Science, Shaanxi Normal University, Xi’ an 710119, China; 2.Research Center of Fruit and Vegetable
Deep-Processing Technology, Xi’ an 710119, China)

Abstract: Acorn contains plenty of astringent substances such as tannins, resulting in low starch utilization. In this
study, the effects of 70% ethanol solution on the removal of tannins were investigated by measuring the key indicators in the
process of de-tanninization, enzymatic hydrolysis and fermentation. Digital biomicroscopy and acid-base titration were used to
compare the morphology of the four common Aspergillus niger in fermentation broth and the amount of acid production. The re-
sults showed that liquefaction and saccharification of acorn powder were significantly promoted in the treatment of 70% ethanol
solution, and the biomass and acid production of the Aspergillus niger in fermentation broth were significantly increased ( P<
0.05). The citric acid yield of Aspergillus niger SIIM M288 at 33 C was 37.30 g/L, which was significantly higher than that
of the other three strains (P<0.05). In addition, the strain was distributed in the form of mycelial pellets in fermentation
broth, and its mycelia were colorless and transparent, short and thick, with few branches and sparsely born. In conclusion,

the removal of tannin promotes the citric acid fermentation of acorn powder. Aspergillus niger SIIM M288 is the dominant strain

for the citric acid fermentation of acorn powder, and its
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CICC 2160( Aspergillus niger CICC 2160) 3 [ HF [ Tl
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R KA XA IR e T 52 el A 5T

1.3 W=EFE

1.3.1 fraz RABARTZE " IFRiES
W, ARERRS Y HIAE 0.2 ml,0.4 ml.0.6 ml,
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min , 7F 7KK s A AL, ] 40% NaOH A A, 38757
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NIRENSY s
1.3.3  Apgimaml e fo e SRR 2k,
0.142 9 mol/ LA AN B AT 2 ') A iR
AR BRR T BRI A2 gk g A
BRp % PR R Tl : BSAR - K=12:
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RN 95% 1) B, F NaOH #8735 pH % 7.5,
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1.3.5 #TRHORBBEMIE BRI AT
F1 BATHEMET RS RLOEMN

Table 1 Effect of detannin time on liquefaction of acorn starch
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K, [V 2 B 3 st e TR JBEBRET )24 60 min,
5 REAH LG BT S B FEAR T 56. 31% ; B £ 7 1) ]
4120 min, LT &R T 67.23% , 8 A BT E i H
29. 31 mg/gf% M 24. 31 mg/g. Ui 70% LEEXTHEF
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S B E) 47 %5 R 40 min, BB S R E & 99.02
o/ LR JEHE S E TR 63,77 o/ L, R & B 3
= TR P<0. 05)  AHAIBEBRE ] 4 120 min )4
I, S RO B 22 5% (P>0.05) , 10 J50E & i i
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JBi BRI IR] ( min ) B (my/g)  HEEFEHE(my/g) WAL ] (min) SR (g/L) RS (g/1)
0 12.91+0.25 29.31x0.74 57 63.21x1.75 42.42+2.12
30 7.62+0.17 27.55+0.43 48 75.84:2.01 47.32+5.99
60 5.64x0.15 26.43+0.55 40 99.02+2.14 63.77+2.83
90 4.860.21 25.2420.91 38 98.12+3.16 59.28x1.19
120 4.23+0.10 24.31=0.86 35 97.50+2.88 55.57+1.87
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Fig.1 Reducing sugar concentrations during saccharification
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Fig.6 Morphology of different strains in liquefaction from acorn powder
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