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Physicochemical Properties of Fermented Turnip Juice with

Different Mixture Ratio of Materials
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ABSTRACT

The objective of this study was the development of the preparation method of fermented
turnip juice. The yields and soluble solids of fermented turnip juice were 41.2, 52.8, 56.4

and 57.4%,

and 34.3, 424, 48.6 and 54.7 °Brix with 40, 60, 80 and 100% addition rate

of turnip quantity, respectively. The major organic acids in turnip juice were succinic acid,
isobutytic acid and fumaric acid, and these organic acids were decreased after fermentation.
On the other hand, lactic acid, formic acid, acetic acid, propionic acid and butyric acid
were produced during the fermentation. Soluble solid and pH value in fermented turnip
decreased by time-dependently. Free radical scavenging activity was increased by
fermentation of turnips and nitrate scavenging effects were the highest in pH 3 and
increased with adding Omija or Japanese apricot. The best preparation method of fermented
turnip juice was fermentation at 24°C 12-15 days after adding 40% of sucrose to total
quantity. As adding Omija, organic acid contents were increased and sensory evaluation

was improved in fermented turnip juice.
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Table 1. The mixture ratio of materials in 3
different types of fermented turnip juice

Mixture ratio of materials(%)
Japanese

Types of fermented

tumip juice Turnip Sucrose Omija ]
apricot
Turnip 60 40 - -
Omija-turnip 50 40 10 -
J.
WAEE 4 4 - 2
apricot-turnip
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The data were measured after filtrating in 6-days

fermentation.

yield (wfv, %) = filtrate (mL) / [weight of tumip
(kg)+weight of sugar (kg)]x100

Fig. 1. Changes in yield and soluble solid contents
of fermented turnip juice on different sucrose
addition rate
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Fig. 2. Changes in pH and total acid of fermented
turnip juice on different sucrose addition rate
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Fig. 3. Changes in soluble solid, pH and total acid
of fermented turnip juice on different fermentation
temperature
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Table 2. Organic acid contents (mg%) of turnip
juice and 3 different types of fermented
turnip juice

Fermented turnip juice

Turnip
Compounds . . Omija-  Japanese
Juice  Turnip

turnip  apricot-turnip

Maleic acid 0.0 0.1 02 0.1
Citric acid 520 2715 676 3435
Tartaric acid 0.0 1.0 52 14
Malic acid 470 1425 753 66.9

Succinic acid 270.0 23.0 4163 38.1
Lactic acid 00 3075 59938 312.1

Fumaric acid 680 0.6 0.0 0.0
Formic acid 0.0 4.0 233 35.8
Acetic acid 00 1196 669 577
Propionic acid 0.0 3742 4477 80.6
Isobutyric acid 146.0 0.0 0.0 0.0
Butyric acid 00 461 332 0.0
Total organic

acid 583.0 1,000 1,702.3 936.2
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Table 3. Hunter color value of turnip juice and 3
different types of fermented turnip juice

Fermented turnip juice

Turnip
juce  Tumip ~O™Ua  Japanes
turnip apricot-turnip
L 93.9 78.5 7174 94.0
a 1.0 75 222 1.1

b 83 332 134 16.2
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Table 4. Sensory evaluation of 3 different types of
fermented turnip juice

Taste

Fermented
. Color Flavor gweet .
turnip juice ness Acid Overall

424 424 448 390 419
+1.26" £1.34° $1.03" +0.70° 20.87
619 505 590 543 595
+0.75" +0.92° +0.70° +0.87° +0.80"
Japanese 538 438 514 448 5.10
apricot-tumip +0.92° £124™ £135° £1.33° 114§
Y Values are Mean+SD (m=3)

*® Mean with the same letter in column are not
significantly different by Duncan’s multiple range
test (p<0.05)

Turnip

Omija-turnip
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Fig. 4. DPPH free radical scavenging activity of
turnip juice and 3 different types of fermented
turnip juice
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Table 5. Nitrate scavenging effects (%) of turnip
juice and 3 different types of fermented

furnip juice
Fermented tumip juice
pH  Tumip juice . N ”.
Tumip  Omijjg-tumip  apricot-
fmip

12 1108013  853:0.00° 1096:000° 7.43:0.00°
30 32285007 2937:007° 34.83:007° 51.52:0.00°
60 535:226° 5515308° 6.02:0.08° 446012
Y Values are MeantSD (1=3)

*¢ Mean with the same lefter in colummn are not
significantly different by Duncan’s multiple range test
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