KOREAN J. FOOD SCI. TECHNOL. Vol. 45, No. 4, pp. 422~427 (2013)

http://dx.doi.org/10.9721/KJFST.2013.45.4.422

=
=

TatX|e| ol=fety

KOREANJOURNAL OF
IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

o7l - 5! - gAY

CEELERE S DL R B

6;1:!}/\1%_714_30:]0 '].1?_

Physicochemical Properties of Black Doraji (Platycodon grandiflorum)

Soo-Jin Lee, Seung-Ryeul Shin', and Kyung-Young Yoon*

Department of Food and Nutrition, Yeungnam University
'Faculty of Herbal Food and Nutrition, Daegu Haany University

Abstract The physicochemical properties of raw and black doraji were examined with the goal of increasing the utilization
of doraji. Raw and Black doraji contained similar amounts of crude ash, crude fat, and crude protein, but raw dorgji had higher
level of fiber Arginine was the major free amino acid in both types of dorgji. Free sugar and organic acid contents of doraji
increased after steaming heat treatment. Potassium was a prominent mineral in both raw and black doraji, constituting 85% of
total minerals. Black dorgji contained almost twice as much crude saponin as did raw dorgji. Black doraji showed lower values
of L (lightness), a (redness), and b (yellowness). The hardness and chewiness of raw doraji were higher than those of black
dorgji. Black dorai showed a higher amount and extraction rate of saponin, even though nutrient value of dorgji slightly
decreased after steaming heat treatment. Therefore, black dorgji can be a valuable ingredient in functional foods.

Keywords: Platycodon grandiflorum, steaming heat treatment, proximate composition, black doraji, crude saponin
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Table 1. Chemical compositions of Doraji (Platycodon grandiflorum)

Table 3. Organic acid contents of Doraji (Platycodon grandiflorum)

(% dry weight) (mg% dry weight)
Components Raw Black Organic acids Raw Black

Crude ash 1.62+0.23 1.67+0.75 Oxalic acid 76.7£2.2 277.9£15.6
Crude lipid 1.45+£0.27 1.50+0.04 Malic acid 131.8+1.9 669.7+42.2
Crude protein 3.47+£0.96 3.17+£0.09 Lactic acid ND 2010.7+77.8
Carbohydrate 79.9+£1.23 82.4+3.87 Acetic acid 553434 399.0+£34.2
Fiber 13.56+0.43 11.26+0.86 Citric acid ND 475.3+28.5
Reducing sugar 1.89+0.01 12.34+0.03 Succinic acid 1.5+0.2 248.243.0

Mean£SD (n=3)

Table 2. Free sugar contents of Doraji (Platycodon grandiflorum)

(mg% dry weight)
Free sugars Raw Black
Glucose 370.0+27.7 1,543.3+48.5
Fructose 415.5+24.5 4,176.3£34.3
Sucrose 779.4+31.1 ND

Mean+SD (n=3)
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Table 4. Free amino acids contents of Doraji (Platycodon
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Table 5. Contents of total amino acids of Doraji (Platycodon

grandiflorum) (mg% dry weight) grandiflorum) (mg%)
Amino acids Raw Black Amino Acids Raw Black
Threonine 13.03+0.17 8.84+6.55 L-Aspartic Acid 366.0+10.1 297.8+7.5
Valine 9.19+0.74 7.22+1.12 L-Serine 148.5+7.2 120.4+6.6
Methionine 5.08+0.02 3.89+3.56 L-Glutamic Acid 1,072.4+33.4 1,090.7+31.9
Essential Isoleucine 5.9420.22 4.98+1.86 L-Proline NDV ND
amino acid Leucine 7.29+0.23 3.12+0.65 Glycine 98.6£5.5 116.3+£5.0
Phenylalanine 5.20+0.11 3.07+0.46 L-Alanine 173.4+7.7 178.1+4.2
Lysine 4.11+0.08 1.36+0.22 L-Cystine ND ND
Tryptophan ND ND L-Valine 139.2+£2.5 143.3£1.2
Total essential amino acid 49.84+1.86  32.48+1.99 L-Methionine 50.6+0.2 41.7%0.6
-Isoleuci 104.8+0. 110.7+£2.2
Asparticacid  28.18+0.17  37.00£6.17 Lrisoleucine 04.820.5 07
. L-Leucine 141.1+£7.6 140.3+£3.3
Serine 23.11+0.25 13.08+3.84 .
.. L-Tyrosine 51.8436.9 28.5+0.3
Glutamic acid ~ 36.63+0.36 9.63£1.96 .
. L-Phenylalanine 104.2+10.3 98.0+£1.7
Glycine 2.48+0.04 18.01+£9.42 A
. L-Histidine 70.8+1.4 37.6+0.4
Nonessential Alanme 27.60+0.75 16.47+£3.39 L-L sine 141.7+1.6 31.240.6
aminoacid  Cystine 1204172 1.39:0.06 - o P
. L-Arginine 616.6£17.5 136.2+2.7
Tyrosine 4.02+0.31 3.08+0.83 L-Threonine 117.946.1 99342 4
Histidine 8.73£0.05 0.62+0.87 . i —
Arginine 186484026  164.74421.69 TAA; 3,397.6+32.7 2,669.9+69.2
Proline 7.45140.02 4.46£0.29 EAAY ., 870.3+11.7 702.0411.5
0,
Total nonessential amino acid 22590123  268.48+102.25 - EAATAAGY) 256 263
ND, Not detected
Total amino acid 375744212 300.96+98.32 o] ami

ND, Not detected
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ITAA, total amino acid
JEAA, essential amino acid (Thr+Val+Met+lle+Leu+Phe+His+Lys)
YEAA/TAA, essential amino acid/total amino acid

Table 6. Mineral contents of Doraji (Platycodon grandiflorum)

(mg% dry weight)
Minerals Raw Black
Ca 78.57+1.23 78.07+0.99
Co 0.03+0.01 0.03£0.00
Cu 0.10+0.01 0.11+0.01
Fe 7.10+0.81 6.98+0.23
K 1,180.75+41.78 990.02+28.67
Mg 70.54+1.94 53.17+0.38
Mn 5.98+0.03 5.2+0.17
Na 29.86+0.31 25.71+£0.91
7Zn 1.15£0.01 1.35+0.01
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Fig. 1. Crude saponin content of raw and balck Doragi
(Platycodon grandiflorum).

Table 7. Physical properties of Doraji (Platycodon grandiflorum)

Properties Raw Black
L 58.61£3.60 26.11£2.94
Hunter color a 8.80::0.84 2.61£0.93
values
b 23.304+2.39 4.30+1.62
Hardness (g)  1,571.89+£322.45 154.00+44.21
Texture

Chewiness (g - mm)2,995.22+655.21  164.69+£91.67

L, lightness; a, red; b, yellow
Mean+SD (#=20)
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