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Lactic Acid Fermentation of Chestnut Broth. Jin, Hyo-Sang. Division of Natural Science, Jeonju University,
Jeonju #560-759, Korea — For lactic acid fermentation of chestnut broth, 10 strains of bacteria were isolated from
human feces and commercial yogurt, 6 of which were identified to be Bifidobacterium, and the rest Lactobacillus.
Acidities of the chestnut broths fermented by these strains were lower than yogurt, but more than two times higher
than yogurt made from seeds or vegetables including soy milk. To stimulate acidity of the fermented broths, addition
of yeast extract and tryptone peptone were the most effective at the concentration of 0.2 and 0.4%, respectively,
while glucose addition above 0.5% up to 8% did not increased the acid production except a few strains of Lactoba-
cillus. Among the tested fruits and vegetables, carrot juice supplementation was the most effective in acid produc-
tion by most of the tested strains. Saccharification of chestnut broth by hydrolyzing process greatly increased the
acid production at 25% of cooked chestnut. However, compared to the results from the 8% of unhydrolyzed chest-
nut, the net increase in acid production by hydrolysis was not much stimulative.
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Table 1. Biochemical characteristics of the isolated strains
Test" MIiIR1 M2R1 M2R6 M3R3 F1R4 MGG1 MGG2 NBL1 PAP1 PAP2

URE + - -
ADH +

aGAL + +
BGAL + +
BGP \ '
oGLU - - - -
BGLU + +
oARA - - - - - - - - - -
BGUR - -
BNAG + +
MNE + +
RAF - - - - - - - - - .
GDC - - - - - - - - - -
oFUC - - - - w + w - + -
NIT - - - - A - - - - -
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F6PPK + + + + - - - + -
Ac/Le <1.0 <1.0 <1.0 <1.0 >(.04 >0.04 >0.04 <1.0 >0.04 <1.0

Test": Test from URE to SerA was carried out with Rapid 32A Kit.
F6PPK: fructose-6-phosphate phosphoketolase.

Ac/Le: ratio of acetic acid to lactic acid.

+: positive, W: weakly positive, -: negative

Table 2. Effect of chestnut concentration on acidity of the fermented broth
Titrable acidity (ml, 0.1 N NaOH)

Concentration”
MIR1 M2R1 M2R6 M3R3 F1R4 MGG1 MGG2 NBL1 PAP] PAP2
2 1.19 1.10 1.15 1.23 1.58 0.80 1.12 0.79 1.53 0.55
4 1.84 1.94 1.62 2.12 1.85 0.78 0.88 1.01 2.16 0.96
8 2.75 2.12 2.63 2.28 4.56 0.99 1.27 1.48 4.97 1.28
16 3.23 3.02 3.20 2.76 8.09 1.35 1.77 2.29 7.79 1.85

32 3.84 3.72 4.15 3.78 9.08 2.47 242 3.23 8.88 3.22

Concentration”: Grams of boiled chestnut flesh dissolved in 100 ml of water,

tosidase S ZFA AL HFo] ol SAEE Fel 2 H3ES W(Table 4) 7ol 2] o|3F A7l 23
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Table 3. Effect of sugar concentration on acidity of the fermented broth

Titrable acidity (ml, 0.1 N NaOH)

Concentration (%)

PAP1

MIR1 M2R1 M2R6 M3R3 FIR4 MGG1 MGG2 NBL1 \ PAP2
0.5, 2.37 1.98 229 1.07 2.45 3.32 3.12 0.82 2.49 0.92
1.0 2.18 2.01 2.14 0.81 2.57 3.66 3.15 0.92 275 ¢ 1.05
2.0. 2.16 2.17 2.06 0.81 3.01 3.71 3.20 1.03 3.06 0.91
4.0 2.20 2.24 2.33 1.01 3.48 3.76 3.60 0.91 3.57 0.83
8.0 2.26 2.07 2.35 1.10 3.62 348 3.31 0.79 3.69 0.85
Concentrationiof cooked chestnut: 8 g/100 ml H,O
. Table 4. Efféct of sugars on the acidity of the fermented broth
s ‘ Titrable acidity (ml, 0.1 N NaOH)
uars
MIR1 M2R1 M2R6 - M3R3 F1R4 MGG1 MGG2 NBL1 PAP1 PAP2
Glucose ' 247 2.01 1.94 1.86 6.05 3.25 3.36 1.67 5.74 1.82
Lactose . 2.47 1.97 1.96 1.90 391 0.97 3.95 1.78 3.89 1.88
Maltose - 3.06 2.13 1.99 1.99 5.84 1.28 1.97 1.57 5.62 1.66
Sucrose ! 2.85 2.27 2.23 2.05 591 1.05 1.27 1.77 5.90 1.63

Sugar concentration: 0.5% each, concentration of cooked chestnut: 8 g/100 ml H,O, nutrient supplementation: Yeast extract 0.2%, Phyton

peptone 0.4%
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Table 5. Effect of inoculant size on the acidity of the fermented broth

Titrable acidity (ml, 0.1 N NaOH)

Inoculant size(%)

MIR1 M2R1 M2R6 M3R3 FIR4 MGGl MGG2 NBL1 PAP1 " PAP2
05 2.68 2.02 222 2.15 5.14 333 3.47 1.47 565 1.84
1.0 2.47 2.1 2.00 2.02 5.85 3.64 3.48 1.73 5.52 1.69
20 . 2.74 2.03 2.13 2.22 5.82 3.65 3.60 1.76 5.56 1.90
4.0 2.86 2.33 2.34 2.34 6.25 3.60 - 3.75 1.76 6.20 1.80
8.0 3.06 2.28 2.72 2.43 6.34 4.05 4.11 1.93 6.86 1.98

_Chestnut concentration: 8 g/100 ml H,O, Nutrient supplementation: yeast extract 0.2%, phytone peptone 0.4%, glucose 0.5%
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Table 6. Effect of nutrient supplementation on the acidity of the fermented broth
Titrable acidity (ml, 0.1 N NaOH)

Supplements
MIR1 MZ2R1 M2R6 M3R3 F1R4 MGG1I  MGG2 NBL1 PAP1 PAP2
Blank 2.83 1.81 2.09 1.85 2.38 3.00 2.93 0.86 2.54 0.92

Cys 2.59 2.24 2.16 2.23 1.90 2.70 2.97 0.92 2.17 0.78
GP 2.80 2.26 2.25 2.19 3.72 3.70 3.82 1.06 3.64 1.23
PP 291 2.24 2.30 2.31 5.53 3.63 3.64 1.68 5.92 1.70
TP 2.83 2.28 2.23 2.17 5.67 37 3.77 1.66 3.92 1.82
YE 2.68 2.29 2.34 2.08 3.34 3.68 3.75 1.10 3.33 1.40

Chestnut concentration: 8 g/100 ml HyO, Cys: cysteine 0.05%, GP: gelysate peptone 0.4%, PP: phytone peptone, 0.4%, TP: trypticase
peptone 0.4%, YE: yeast extract 0.2%

Table 7. Effect of vegetable and fruit juice on the acidity of the fermented broth
Titrable acidity (ml, 0.1 N NaOH)

Vegetables and fruits

MI1R1 M2R1 M2R6  M3R3 F1R4 MGGl MGG2 NBLI PAP1 PAP2
None 2.04 1.90 1.82 1.65 245 3.17 2.99 0.89 241 0.88
Apple 2.46 1.80 2.03 1.87 3.29 412 2.84 0.82 3.30 0.75
Orange 222 1.82 1.69 1.62 4.12 4.94 3.66 0.78 4.01 0.88
Tomato 2.37 2.06 2.10 2.01 4.13 4.51 3.62 0.83 4.17 0.83
Pear 2.67 1.88 2.05 1.85 3.53 4.61 3.18 1.22 3.49 1.09
Cucumber 2.64 1.96 1.99 1.95 4.94 4.05 3.42 1.17 5.07 1.14
Carrot 2.65 1.78 1.88 1.77 5.76 4.92 3.85 1.42 5.78 1.34
Dropwort 2.81 230 2.20 2.18 5.38 3.80 3.69 1.90 5.42 1.14

Supplement concentration: 10%(V/V), Chestnut concentration: 8 g/100 ml H,O, Other supplement: glucose 0.5%
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Table 8. Changes in turbidity of the fermented broth during the cultlvatlon time

Absorbance (550 nm) ‘
Cultivation (hour)

‘ MIR1 M2R1 M2R6 M3R3 FIR4 MGG!  MGG2  NBLI PAP1  'PAP2
0 0.19 0.17 0.15 0.16 0.41 0.41 0.35 0.15 041 . 0.14
8 1.12 1.24 0.87 1.21 1.16 113 1.11 0.73 1.14 . 072
24 1.30 1.45 1.40 1.41 1.78 1.73 161 0.83 1.84 . 083
48 1.48 1.59 1.54 1.55 1.99, 1.93 1.80 0.99 1.98 0.99
72 1.48 1.59 1.55 1.55 2.01 1.94 1.79 1.00 198 | 1.02

Supplements: phytone peptone 0.4%, yeast extract 0.2%, glucose 0.5%, chestnut concentration: 8 g/100 ml H,O

. Table 9. Effect of saccharification on the acidity of the fermented broth
Titrable acidity (ml, 0.1 N NaOH)

freat .. MIRl  M2Rl  M2R6 M3R3  FIR4 MGGI MGG2 NBLl  PAP1 . PAP2
Control 3.00 2.82 3.19 2.89 8.18 155 174 229 742 227
0.5%Dex 3.39 2.80 3.08 2.89 687 . 463 483 247 684 . 271
M | 4.17 4.05 4.08 422 9.52 4.79 6.31 3.31 9.96 3.35
0.50M 3.06 2.88 3.42 3.12 7.77 2.59 3.30 197 . 742 184
0.25M 3.23 221 2.17 2.17 3.15 142 . 150 0.92 315 . 085
K | 6.74 6.49 6.49 6.53 1397 1467  13.19 5.35 1408 439
0.50K 4.76 4.40 4.46 4.83 1,00 1150 1165 2.48 9.81 . 230
025K 3.16 2.46 2.24 2.44 563 . 623 6.61 1.45 562 | 145

: Control: chestnut concentration of 25 g/100 ml HyO, 0.5% Dex: 0.5% dextrose, M: chestnut broth treated with malt extract,. 0.50M: half
- strength of M, '0.25M: quarter strength of M, K: chestnut broth treated with liquafying and saccharifying enzymes, 0.5K: half strength of K,
' 0.25K: quarter strength of K
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