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Quality Characteristics of Kochujang Prepared with
Paecilomyces japonica from Silkworm
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'Korea Institute of Science and Technology Information

Changes in quality properties of Kochujang prepared with Paecilomyces japonica powder and extract using different
solvents were investigated during 90 days of fermentation at 20°C. Although moisture contents were not significantly
different, pH of P japonica-added Kochujang was lower than that of control group without P japonica, and
decreased with increasing fermentation time. Amino nitrogen content increased up to 60 days of fermentation and
decreased slightly after 90 days, with that of P japonica-added Kochujang showing highest on 30 and 60 days at
179.2 and 2822 mg%, respectively, higher than control group. L, a, and b values decreased in proportion to
fermentation period, with P. japonica-added Kochujang, particularly P. japonica powder-added Kochujang, lower
than those of control group. Sensory evaluation test showed color of control group was “clear red”, whereas that
of P japonica powder-added Kochujang was “dark reddish brown” and P. japonica extract-added Kochujang was
darker than control group; consumer preference for dark color was low. Textures of all samples were “glossy and
smooth”, showing high consumer preference. Salt content of P. japonica-added Kochujang was higher than that of
control group, with P japonica extract-added Kochujang higher than that made with powder. Hot taste of P
Jjaponica-added Kochujang was weaker, whereas its flavor higher, than control group, with P japonica powder-added
Kochujang showing highest flavor score. Overall preference was higher for P. japonica-added Kochujang than control
group, with P, japonica water extract-added Kochujang showing the highest score.
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Table 1. Extraction yield and solid matters of Paecilomyces japonica by different extraction solvents

Extraction solvent Extract/Sample °Brix Soluble solid (g) and Extraction yield (%)
Soluble solid 3,100 mL X21% =651 g
Water 3,100 mL/2 kg 21 Extraction yield 651 g/2,000 g X 100 = 32.55%
Soluble solid 2,763 mL X 28% =773.6 g
Electrolyzed water 2,763 mL/2 kg 28 Extraction yield 773.6 /2,000 g X 100 = 38.7%
70% Ethanol 647.7mL/1.270 g 85.5 Soluble solid 647.7 mL X 85.5% =553.8 g

Extraction yield 553.8 g/1,270 g X 100 = 43.6%
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Fig. 1. Procedure for manufacturing of malt syrup.
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Table 2. Composition of the control group of Kochujang

Composition Red chilli powder (kg) Meju powder (kg) Salt (kg) Malt syrup (kg)
1 0.5 3
Malt syrup Malt syrup ‘
———— Salt Salt
Boiling Boiling
Cooling Cooling
Meju powder Meju powder
Red chilli powder Red chilli powder
Mixing P. japonica
‘ (Powder or Ext.)
Fermentation Mixing

(20T 90days)

Control Kochuang ‘

Fig. 2. Procedure for manufacturing of the control group of
Kochujang.
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Fig. 3. Procedure for manufacturing of Kochujang prepared with
P, japonica.
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Table 3. Composition of the Kochujang prepared with F. japonica
Red chilli powder Meju powder Salt (g) P, japonica" Mait syrup
(kg) (2) (Powder or extract) (g) (g)
C 1 500 500 - 3000
P 1 500 500 863 2,887
w 0.2 100 100 375 562.5
EwW 0.2 100 100 375 562.5
ET 04 200 200 129 1,071

"Weight of P. japonica added by the 15% of total weight of Kochujang.

C: Kochujang without the addition of P. japonica, P: Kochujang prepared with powder of P. japonica, W: Kochujang prepared with water extract
of P japonica, EW: Kochujang prepared with electrolyzed water extract of P. japonica, ET: Kochujang prepared with 70% EtOH extract of P,

Japonica.
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Table 4. Composition of plate count agar (PCA)

Bacto tryptone 50g
Bacto yeast extract 25¢g
Bacto dextrose 10g
Bacto agar 150g
Distilled water 1,000 mL.
pH 7.0%0.2 at 25°C
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Table 5. Changes in content of moisture, amino nitrogen and pH of Kochujang during fermentation at 20°C (Unit: %)

Fermentation period (day) Treatment Moisture (%) pH Amino nitrogen (mg%)
C 49.8 5.09+0.01 1254+0.1
P 47.2 5.03+0.01 179.2+0.1
30 w 48.9 5.05£0.01 168.0+0.2
EW 49.0 5.0510.00 167.5+0.1
ET 482 5.06£0.01 140.1 0.1
C 52.2 4.96£0.01 211.61£0.2
P 50.3 492+0.02 2822+0.1
60 W 51.6 4931001 273.1+0.2
EW 51.3 4931001 272.31+0.1
ET 51.0 4.9410.01 251.1+0.2
54.6 4931+0.01 203.2+0.1
P 51.5 4.90%0.01 268.1+0.1
90 w 54.3 4.9210.00 261.5+0.3
EW 53.7 4.92+0.01 268.3+0.1
ET 54.1 4.93+0.01 248.31+0.2

YEach value is the Mean=*S. D. of 3 replicate assays.

C: Kochujang without the addition of P. japonica, P: Kochujang prepared with powder of P. japonica, W: Kochujang prepared with water extract
of P. joponica, EW: Kochujang prepared with electrolyzed water extract of P. japonica, ET: Kochujang prepared with 70% EtOH extract of P

Japonica.
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Table 6. Changes in color value of Kochujang during
fermentation at 20°C

Hunter Fermentaion period (day)
Treatment
value 30 60 90

L 39.78 38.72 36.49

C a 571 5.70 4.87
b 13.01 12.79 12.66

L 33.88 31.29 29.78

P a 3.04 375 3.92
b 11.67 11.29 11.14

L 35.72 34.12 30.49

w a 4.89 473 4.88
b 10.92 10.76 9.67

L 34.98 32.46 31.89

EwW a 499 4.68 4.25
b 11.12 11.01 10.24

L 36.27 34.89 31.44

ET a 5.19 5.04 4.29
b 11.38 11.12 10.67

C: Kochujang without the addition of P. japonica, P: Kochujang
prepared with powder of P japonica, W: Kochujang prepared with
water extract of P japonica, EW: Kochujang prepared with
electrolyzed water extract of P. japonica, ET: Kochujang prepared with
70% EtOH extract of P. japonica.

Table 7. Changes in microbial count of Kochujang during
fermentation at 20°C (Unit: cfu/g)

Fermentation period (day)

Treatment
30 60 90
C 14X 10 28X 10 33x107
p 2.1 %107 3.5x 107 49107
w 1.8x 107 32X 10 4.6 X107
EW 1.9X 10’ 30X 107 47107
ET 1.3%x 107 24107 35X 10

C: Kochujang without the addition of P japonica, P: Kochujang
prepared with powder of P japonica. W: Kochujang prepared with
water extract of P japonica, EW: Kochujang prepared with
electrolyzed water extract of P. japonica, ET: Kochujang prepared with
70% EtOH extract of P, japonica.
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Fig. 4. Visual display of the sensory evaluation scores based on
the results of the QDA test.

1) Color intensity: 1 = bright orange, 5 = clear red, 10 = dark reddish
brown, 2) Consistency: 1 = dry and rough, 5 =normal, 10 = glossy
and smooth, 3) Taste: 1 = very weak, 5 = normal, 10 = very strong.
C: Kochujang without the addition of P. japonica, P: Kochujang
prepared with powder of P. japonica. W: Kochujang prepared with
water extract of P japonica, EW: Kochujang prepared with
electrolyzed water extract of P. japonica, ET: Kochujang prepared
with 70% EtOH extract of P, japonica.

—~—C
Preieges\ce of color P
- W
——EW
-D-ET

Overall accetability Preference of texture

Flavor

Fig. 5. Visual display of the sensory evaluation scores in
preference based on the results of the QDA test.

1) 1 = extremely poor, 5 = good, 10 = excellent.

C: Kochujang without the addition of P japonica, P: Kochujang
prepared with powder of P, japonica, W: Kochujang prepared with
water extract of P japonica, EW: Kochujang prepared with
electrolyzed water extract of P. japonica, ET: Kochujang prepared
with 70% EtOH extract of P, japonica.
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