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Physicochemical and Functional Properties of Turnip
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Abstract

This study was conducted to investigate physicochemical and functional properties of turnip. The
concentrations of antocyanin in the rind of root was 3.24mg%, which was about 3.5 times higher
than those in the flesh. Among free amino acids in each part of turnip, glutamic acid showed the highest
concentrations(132.5mg%) in the root followed by alanine(25.0mg%), valine (23.3mg%), and serine
(20.7mg%). Contents of minerals in the root of turnip were 395.7mg% for potassium, 187mg% for
calcium, 53.6mg% for phosphate, and 40.7mg% for magnesium. According to dynamic heasdspace
analysis, dimethyl disulfide was the most abundant flavor components from the juice of fresh turnip
and other volatile components such as dimethyl trisulfide, 1-hexanal, 2-methyl-1-butamine, and 1-
penten—3-ol were also identified. From the blanched turnip, however, 3-isothiocyanato—1-propene
and 4-isothiocyanato—1-butene were mainly detected. Fresh and blanched turnips were extracted
with water or 70% acetone to investigate percent yield. The concentrations of total polyphenols in
the extracts of fresh turnip were higher than those of blanched turnip. The nitrite—scavenging effects
of water and 70% acetone extracts from fresh or blanched turnip were decreased as pH was increased.
Between two water extracts, the 30°C water extracts showed the higher values of electron donating

ability than 95T water extracts.
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Table 1. Ratio of root to leaf and proximate composi-

tions of turnip (%)

Root Leaf
Moisture 91.6 915
Crude protein 1.1 21
Crude fat 0.1 0.2
Crude fiber 0.8 1.2
Ash 0.7 1.0
Ratio of root : leaf 54.6 454
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Table 2. Ascorbic acid contents of turnip (mg%)
Root Leaf
L-Asc L-DHAsc Total L-Asc L-DHAsc Total
9.76 26.86 36.62 10.19 38.29 48.48
Table 3. Antocyanin contents of turnip (mg%)
Rind Flesh Rind+Flesh

11.49 3.24 8.02
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Table 4. Free sugar contents of turnip (%)

Fructose Glucose Sucrose Maltose Total

Root 1.30 3.30 0.55 trace 5.20
(25.0) (63.5) (11.5) (100)
Leaf 0.25 1.10 0.05 B 1.40
179 (78.6) ( 35) (100)
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Table 5. Contents of amino acids of turnip (mg%)

Ami d Free Total
fIino acias Root  Leaf Root Leaf

Aspartic acid 154 26.6 1778 1254
Glutamic acid 132.5 44.1 491.8 3591
Serine 20.7 35.7 85.0 36.3
Glycine 116 47 67.7 305
Histidine - - 56.8 52.0
Arginine 2.2 27 115.3 52.6
Threonine - 15.7 69.6 352
Alanine 25.0 18.6 80.7 35.0
Proline 0.6 1.3 546.3 2789
Tyrosine 6.6 75 554 60.2
Valine 233 214 84.2 46.7
Methionine 0.6 1.3 56 94
Cystein 8.7 3.3 315 13.0
Isoleucine 8.6 29 90.2 319
Leucine 71 72 50.1 30.8
Phenylalanine 7.3 6.9 3436 3341
Lysine 44 2.6 8.9 34
Total 2746 2025 2,360.5 15345
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Table 6. Mineral contents of turnip (mg2%)
Ca Fe Na K P Mg

Root 1874 1.3 312 3957 536 407
Leaf 270 03 211 2469 486 1638
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Fig. 1. Gas chromatograms of volatile compounds in
fresh and blanched turnips.
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Table 7. Volatile flavor components of juices of fresh and blanched turnips

. 7"3132‘_\7]- . glo

A% - Hag

(%, peak area)

Peak No. Volatile compounds RT Fresh Blanched

1 1-Penten-3-ol 6.66 8.0 -

2 Thiocyanic acid methyl ester 7.49 24 -

3 Dimethyl disulfide 857 24.2 32

4 2-Penten-1-ol 947 2.8 -

5 2-Methyl-1-butamine 10.62 82 -

6 2-Hexanal 13.43 3.0 71

7 3-Hexen-1-ol 13.80 79 -

8 1,5-Hexadiene 13.89 1.7 2.3

9 1-Hexanal 14.48 11.1 -
10 Nonane 16.43 - 2.2
11 5-Methyl hexenitrile 19.42 2.6 -
12 Dimethy! trisulfide 21.03 18.8 21
13 4-Isothiocyanato—1-butene 22.27 - 187
14 Decane 23.62 - 53
15 Benzene acetaldehyde 27.82 - 04
16 3-Isothiocyanato-1-propene 29.92 - 24.0
17 Undecane 31.29 - 50
18 5-Methylthio—pentanenitrile 38.60 09 0.7
19 Dodecane 38.84 - 3.7
20 Benzenepropanenitrile 41.55 29 5.8
21 N-Heptyl isothiocyanate 43.25 0.2 -
22 Tridecane 46.11 - 0.1
23 2-Methylthiocyanate 46.91 05 -
24 Tetradecane 52.99 - 3.1
25 3-Methylthio propanenitrile 54,97 1.1 3.2
26 2-Phenylethyl isothioctanate 57.25 3.7 11.2
27 Pentadecane 59.50 - 14
28 Heptadecane 65.66 - 0.5
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Table 8. Yields, brown intensities and UV absorbance
of turnip extracts

Yields Absorbance(O.D)

Extracts (%)  420nm ___ 280nm
Fresh
Water 30°C 62.0 0.09 0.15
95°C 62.3 0.06 0.14
70% Acetone 58.0 0.23 0.15
Blanched
Water 30°C 60.0 0.03 0.12
95°C 58.0 0.05 0.08
70% Acetone 57.3 0.08 0.13
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Table 9. Polyphenol compounds of turnip extracts (mg%)
Extracts Total polyphenol Flavanol tannin Chlorogenic acid Leucoanthocyan
Fresh
Water 30°C 26.9 8.0 0.8 14
95°C 26.0 82 0.6 29
70% Acetone 27.1 139 2.2 1.7
Blanched
Water 30°C 253 10.1 1.2 3.0
95°C 24.3 85 1.2 38
70% Acetone 26.6 124 2.0 1.7
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Table 10. Nitrite-scavenging effects of turnip extracts

under different pH conditions (%)
pH
Extracts
1.2 3.0 4.2 6.0
Fresh
Water 30°C 15.8 54 0 0
95°C 235 109 29 0.6
10% Acetone 7.3 2.6 0 0
Blanched
Water 30°C 271 11.6 46 0
95°C 25.4 6.6 0 0
70% Acetone 4.7 0 0 0
100
X 80
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.:é‘
° 60
o0
B
ks
5
° 40
=
2
g
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O ] 1 L 3 1
0.0 0.2 0.4 0.6 0.8 1.0 1.2

Concentration, %

2. Effect of dose-response on electron donating
ability of turnip extracts.
A\ 70% acetone, blanched, [ 70% acetone, fresh
Ww: 30°C water, blanched, B: 95°C water, blanched
@®: 30°C water, fresh, v: 95°C water, fresh
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