Kor. J. Microbiol. Biotechnol.
Vol. 38, No. 4, 467474 (2010)

S - RIE - B4 AN M2 wE #Wo| Ji5Y Ha 937
2ex|'- oYL - HEH’ - o0j%! - HHS' - A"
'SHATHEN D Al Z A et 2EHEHE Fite S7|SME, SEHEL S0 20 &t

Changes in the Functionality of Cheonggukjang During Fermentation Supplemented with Angelica
gigas, Rehmanniae Radix, and Red ginseng. Choi, Eun-Ji', Jung-Sook Lee?, Hung-Bae Chang®, Mee-
Sook Lee!, Hae-Dong Jang', and Young-In Kwon'*. 'Department of Food and Nutrition, Hannam Univer-
sity, Daejeon 305-811, Korea, “Geumsan Agriculture Development & Technology Center, Chungnam 312-911,
Korea, *Department of Bio Quality Control, Korea Bio Polytechnic, Chungnam 320-905, Korea — Cheongguk-
jang is one of the traditional fermented soy-based foods in Korean diets. Studies in cell cultures, humans have
revealed anti-hypertension, anti-stress, anticancer, antioxidant, immune enhancing effects. Angelica gigas,
Rehmanniae radix, and Red ginseng are popular medicinal plants and widely used for oriental medicine. In
this study a strategy had been developed to mobilize beneficial phenolics from Angelica gigas, Rehmanniae
radix, and Red ginseng combined with fermented soy by Cheonggukjang fermentation for antioxidant and
Type II diabetes management. The quality and functional characteristics of Chenggukjang fermented with
Angelica gigas, Rehmanniae radix and Red ginseng. Cheonggukjang (CKJ), Angelica gigas Cheonggukjang
(CKJ-DD), Rehmanniae radix Cheonggukjang (CKJ-RG), Angelica gigas and Rehmanniae radix Cheongguk-
jang (CKJ-DD+RG) and Red ginseng Cheonggukjang (CKJ-RED) were evaluated. The mobilized phenolic
profile was evaluated for antioxidant activity and the potential to inhibit o-amylase linked to hyperglycaemia.
This research has important implications for the development of functional soy-based-fermented foods
enriched with Angelica gigas, Rehmanniae radix and Red ginseng phenolics for oxidative stress - induced dia-
betic complications. Furthermore, Hunter’s color values of 5 types cheonggukjang, lightness (L-values), red-
ness (a-values) and yellowness (b-values) were evaluated. Free amino acid content of CKJ-RED (0.993 mg/g-
d.w.) showed higher than that of CKJ (0.205 mg/g-d.w.).

Key words: Cheonggukjang, alpha-amylase inhibition, antioxidant, fermentation, Angelica gigas, Rehman-
niae radix, Red ginseng
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Table 1. Comparison of Media for fermentation of Cheonggukjang supplemented with different medicinal plants Angelica gigas, Reh-

manniae Radix, and Red ginseng.

Sample name"

Materials (% W)

CKJ -
CKJ-DD Cooked S
ooked Soy
CKJ-RG
(98.5 or 100%)
CKJ-DD+RG
CKJ-RED

Angelica gigas (1.0 %)
Rehmanniae radix (1.0 %)

Bacillus subtilis
(0.5 %)

Angelica gigas (0.5 %) + Rehmanniae radix (0.5 %)
Red ginseng (1.0 %)

DCKJ: Cheonggukjang, CKJ-DD: Cheonggukjang fermented with Angelica gigas, CKI-RG: Cheonggukjang fermented with Rehsmanniae
radix, CKJ-DD+RG: Cheonggukjang fermented with Angelica gigas and Rehmanniae radix, CKJ-RED: Cheonggukjang fermented with

Red ginseng
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Table 2. Instrument and operating conditions for free - amino
acid autoanalyzer.
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Temperature 135°C
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Table 3. Changes in Hunter’s color values of 5 different Cheonggukjang samples.

Hunter’s color values

Samples!
L (lightness) a (redness) b (yellowness) AE 32
CKJ 57.57+0.03%Y 7.85+0.01° 25.57£0.05° 47.73+0.01°
CKJ-DD 46.69+0.14° 10.07+0.02° 28.98+0.02° 59.22+0.51°
CKIJ-RG 60.39+0.04° 6.14+0.01° 23.3420.06° 43.95+0.01°
CKJ-DD+RG 55.90+0.05¢ 6.55+0.02¢ 24.91+0.05¢ 48.61+4.73°
CKJ-RED 42.11£0.03¢ 11.00£0.01° 27.40+0.04° 24.56+0.01°

DCKJ: Cheonggukjang, CKJ-DD: Cheonggukjang fermented with Angelica gigas, CKJ-RG: Cheonggukjang fermented with Rekmanniae
radix, CKJ-DD+RG: Cheonggukjang fermented with Angelica gigas and Rehmanniae radix, CKJ-RED: Cheonggukjang fermented with
Red ginseng

DAE 4 = [(ALY + (Aa*)? + (Ab*)] "2

3The results represent the meantS.D. of values obtained from three measurements. Different corresponding letters indicate significant differ-
ences at p<0.05 by Duncan’s test.

#¢ Values are the means + SD of Hunter’s color values.

Table 4. Comparison of free amino acid content in 5 different Cheonggukjang samples.

Chenggukjang powder (mg/g-dry weight)?

Amino acid
CKJ CKJ-DD CKJ-RG CKJ-DD+RG CKJ-RED

o-Phosphoserine 0.007 0.010 0.004 0.006 0.010
o-Phosphoethanolamine 0.004 - 0.001 - -

Urea 0.014 - - 0.003 -

L-Aspartic acid 0.006 0.032 0.002 0.017 0.046
L-Threonine 0.002 0.012 - 0.003 0.011
L-Serine - 0.002 - 0.002 -

L-Glutamic acid 0.030 0.135 0.014 0.039 0.179
a-Amino-n-butyric acid 0.002 0.022 0.002 0.008 0.015
Glycine 0.002 0.031 - 0.006 0.036
L-Alanine 0.011 0.059 0.004 0.008 0.070
L-Citrulline 0.003 0.020 0.003 0.010 0.047
DL-2-Aminobutyric acid 0.001 0.002 - 0.001 0.007
L-Valine 0.012 0.060 0.005 0.013 0.070
L(-)-Cystine - - - - -

L-Methionine 0.004 0.017 0.001 0.005 0.020
L-Cystathionine - 0.001 - 0.001 0.003
L-Isoleucine 0.004 0.040 - 0.008 0.047
L-Leucine 0.012 0.084 0.002 0.016 0.085
L-tyrosine 0.003 0.005 0.002 0.010 0.014
L-Phenylalanine 0.013 0.054 0.003 0.016 0.055
B-Alanine 0.004 0.006 0.004 0.003 0.003
B-Amino isobutyric acid 0.008 0.018 0.003 0.003 0.010
Y-Amino-n-butyric acid 0.003 0.002 0.004 0.001 0.001
NH3 - 0.070 0.004 0.019 0.075
Hydroxylysine - - 0.001 0.002 -

L-Ornithine 0.011 0.031 0.009 0.005 0.027
L-Lysine 0.015 0.074 0.004 0.028 0.110
L-Histidine 0.006 0.023 0.002 0.005 0.012
L-Arginine 0.001 - 0.001 - -

L-Hydroxyproline - 0.001 - - 0.001
L(-)-Proline 0.026 0.022 0.003 0.004 0.040
TA? 0.205 0.833 0.079 0.240 0.993

DCKIJ: Cheonggukjang, CKJ-DD: Cheonggukjang fermented with Angelica gigas, CKJ-RG: Cheonggukjang fermented with Rehmanniae
radix, CKJ-DD+RG: Cheonggukjang fermented with Angelica gigas and Rehmanniae radix, CKJ-RED: Cheonggukjang fermented with
Red ginseng

ITA: Total free amino acid contents.
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Fig. 1. Dose dependent changes in porcine pancreatic a-amylase inhibitory activity (% inhibition) of samples (mg/mL). CKJ: Cheon-
geukjang, CKJ-DD: Cheonggukjang fermented with Angelica gigas, CKJ-RG: Cheonggukjang fermented with Rehmanniae radix, CKI-
DD+RG: Cheonggukjang fermented with Angelica gigas and Rehmanniae radix, CKJ-RED: Cheonggukjang fermented with Red ginseng.
The results represent the mean+S.D. of oi-amylase inhibitory activities of three replicated samples. Different corresponding letters indicate
significant differences at p<0.05 by Duncan’s test. First letter is among different samples and second one is among different concentrations

within same samples.
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can’s test.
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mented with Red ginseng. *¢ Values are the means = SD of peroxyl radical scavenging activity of three replicated samples. Different
corresponding letters indicate significant differences at p < 0.05 by Duncan’s test. First letter is among different samples and second one is
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