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The Effect of Adding Soybean Oil on the Fluidity of Garlic Chunggukjang Paste
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Abstract

In this study, chunggukjang was made from soybeans and Bacillus natto. This chunggukjang was meant to be
consumed as a margarine and butter substitute, to help lower trans-fatty acid (TFA) intake. A freeze-dried garlic
product was used during fermentation to aid in removing the smell of the chunggukjang. Chunggukjang has a very
low fluidity due to its high viscosity; therefore, we added 3%(w/w) soybean oil to improve the fluidity. We found
that the TFA content of the garlic chunggukjang paste was no more than 0.02~0.05%, which was low compared
to the usual contents of margarine and butter. After 4 weeks of storage the TFA content was 0.03~0.08%, and it
remained within the limits of the permissible amount. The addition of soybean oil allowed this chunggukjang to be
made with greater ease, and the freeze-dried garlic eliminated the negative inherent qualities of the chunggukjang.
Therefore, this garlic chunggukjang paste could be considered reasonable for commercial production.
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Fig. 1. Manufacturing process of quick freeze drying garlic
powder
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Fig. 2. Difference of transfer distance according to
blending ratio of soybean oil in garlic Chunggukjang
paste.
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Table 1. Fatty acid composition of soybean oil

Fatty acid Content(%)
Myristic acid 0.076+0.002
Palmitic acid 10.887+0.023

Palmitoleic acid 0.062+0.003

Stearic acid 4.323+0.017

Oleic acid 22.721+0.031
Linoleic acid 54.958+0.058
Linolenic acid 6.237+0.033

Arachidonic acid 0.387+0.015
Eicosenoic acid 0.268+0.006

Table 2. Changes of fatty acid composition according to treating amount of soybean oil in Chunggukjang

Treating amount of soybean oil (w/w,%)

Fatty acid o 1 3 5
Myristic acid 0.098+0.003 0.095+0.004 0.084+0.005 0.081+0.005
Palmitic acid 12.078+0.012 11.918+0.009 11.038+0.016 10.890+0.013

Palmitoleic acid 0.115+0.005 0.122+0.006 0.088:0.004 0.074+0.007
Stearic acid 4.956+0.203 4.831+0.198 4.735+0.165 4.504+0.179

Oleic acid 22.984+1.027 22.697+0.988 22.905+0.913 22.72 £1.004

Linoleic acid 53.902+1.231 54.218+1.374 54.727+1.846 54,976+1.049
Linolenic acid 5.301+0.318 5.532+0.411 5.806+0.395 6.087+0.297
Arachidonic acid 0.338+0.024 0.356+0.019 0.383+0.020 0.390+0.025
Eicosenoic acid 0.228+0.029 0.231+£0.032 0.234+0.018 0.278+0.021
U/S ratio(%) 7.06 7.17 7.80 7.89
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Fig. 4. Changes to total saturation degree and total

unsaturation degree according to treating amount of

soybean oil in Chunggukjang.

7.5

w
1=

Linolenic acid contrnt (%)
g
n

0.0

11.63%2 & Wals
7] 1.38%°0 A 43
W gleh
002~0.05%= n}7}4,

An B F7bel Wt =
Aoz e,
A— trans A2F G| o2 ¥

Holx itk 18y WHE £
F 152%=2 10.14%9) Z7t=
FUdez Azxd FFF HoZEs
HEd] wsle] o}F ‘%8
ARE FFE JeR S By olye A 43 F
T 003~0.08%2 A9 AZ
A71A, dFF
At dgel FUtete
A7 gska
g4 48 Aoz

AA Y FE2& HATH
4 trans X

o]l_. EHT

2

3

5

Treating amount of soybean oil (wAv,%)

Fig. 5. Changes to linolenic acid content according to

treating amount of soybean oil in Chunggukjang,

Table 3. Changes of fatty acid composition during storage period in Chunggukjang treated to 3% (w/w) soybean oil

Storage period (month)

Fatty acid 0 2 4 6
Myristic acid 0.084+0.004 0.224+0.011 0.469+0.020 0.532+0.027
Palmitic acid 11.038+0.017 11.446+0.025 12.892+0.028 13.121+0.019

Palmitoleic acid 0.088+0.006 0.101+0.009 0.254+0.033 0.319+0.026
Stearic acid 4.735+0.248 4.997+0.348 5.992+0.275 6.11620.312

Oleic acid 22.905+0.902 22.786+0.948 22.248+0.964 21.918+0.705
Linoleic acid 54.727+1.238 54.081+1.261 52.005+1.030 51.883+0.982
Linolenic acid 5.806+0.385 5.754+0.293 5.547+0.264 5.520+0.199

Arachidonic acid 0.383+0.031 0.381+0.029 0.375+0.034 0.372+0.036
Eicosenoic acid 0.234+0.023 0.230+0.022 0.218+0.025 0.219+0.018
a2 A58 A A23A A 35(2007) - 292 -




47l - ol

A 13

rlo

Table 4. Changes of trans fatty acid content during storage period at room temperature

Storage period (week)

0 1 2 3 4
Margarine 11.47+0.18 11.53+0.21 11.42+0.23 11.57+0.19 11.63+0.23
Butter 1.38+0.04 1.41+0.03 1.45+0.03 1.44+0.03 1.52+0.02
SBO 0% 0.02+0.01 0.02+0.01 0.03+0.01 0.03+0.01 0.03+0.01
SBO 1% 0.02+0.01 0.03:0.01 0.04+0.01 0.04+0.01 0.05+0.01
SBO 3% 0.04+0.01 0.04+0.01 0.05+0.01 0.05+0.01 0.06+0.02
SBO 5% 0.05+0.01 0.06+0.01 0.07+0.01 0.08+0.02 0.08+0.01
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