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SUMMARY

I. Title

Development of the Processed Products using Oak Mushroom and

Planning for Industrial Production

II. Purpose and Significance of the Study

Jangheung-koon in Jeonranam Province is one of major producing
places where Qak mushroom is cultivated. As a specialty produce at
the region, people at Jangheung-koon increases continuously
cultivation area, Price of 0ak mushroom, however, fluctuate
depending on harvest, and recently lowering of its price is
expected due to overproduction of the mushroom. To overcome the
problem like this and to create more demand for it, Jangheung-koon
planed to participate in the development of the new processed
products using Oak mushroom, and requested Korea Food Research
Institute(KFRI) to develop both red pepper paste and drink
containing Oak mushroom. This project was supported from ARPC.

Young generation usually dislikC e 0Oak mushroom because of
their characteristic odor and the lack of convenience foods made
from the mushroom tacklee more consumption of the mushroom., It has
been known that Oak mushroom contains many beneficial ingredients
such as fibers, minerals, vitamins, bifidogenic factors and

components lowering blood cholesterol and/or activating immune
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response. If new mushroom products with good taste and flavor was
developed, heneficial concept of the mushroom to health would

contribute to creating new demand for the products.

III. Scope and Content of the Study

1. Development of Red Pepper Paste Containing Oak
Mushroom (Pyogo-Kochu jang)

1) Formulation of Pyogo-Kochujang accordign to the traditional
red pepper paste(Kochujang) and its manufacture

2) Pre-treatment of raw Oak mushroom to reduce its
characteristic odor and its addition to Kochujang

3) Analysis of quality factors of Pyogo-Kochujang during

fermentation and aging

2. Development of drink from Oak mushroom

1) Modification of Oak mushroom odor by roasting or dipping in
an acidic solution

2) Clarification of drink

3) Preparation of a test drink and sensory evaluation

4) Preference test

5) Determination of shelf life of the developed drink

3. Plan for the industrial production of drink

1) Estimation of a production cost

2) List of Machinery and facilities



3) Factory design: Drawing of flow sheet and layout

IV.

1.

Results and Recommendation

Development of Pyogo-Kochujang

1) Determination of formula of traditional Kochujang

Considering the investment plan of Jangheung-koon on the
final product, a traditional manufacture of Kochujang of
Soonchang territory was suitable because their product is
known to be one of the most tasteful Kochujang in Korea.
Their basic recipe is 23.4% glutinous rice powder, 19.0% red
pepper powder, 11% soybean malt powder, 11% salt, 3% malt and
32% water in weight per volume, and the product was prepared

in the middle of January, 1997.

2) Pre-treatment of raw Oak mushroom to reduce their odor and

their addition to Kochujang

Since young generation are reluctant to take Oak mushroom
with its characteristic odor, the mushroom should be treated
to reduce its odor before it was added to red pepper paste,
Roasting of mushroom powder for 15 minutes, Aqueous
extraction in a boiling water for 2 hours generally improved
odor of the mushroom, These pre-treated mushrooms were added
as a raw material of Pyogo-Kochujang. The addition of 0ak
mushroom was determined in a level to change the original

recipe of traditional red pepper paste as little as possible.



In a case of roasted powder, it was added in a ratio of
one-fourth, one-tenth and one-twentieth of glutinous rice in
weight. The process to prepare Pyogo-Kochujang containing the
roasted powder was as follows:

saccharification after adding 0Oak mushroom powder —
adding soybean malt powder — adding red pepper powder —
adding salt — adjusting moisture content — fermentation
and aging

Aqueous extract prepared from the equal amount of Oak
mushroom to a powder was also used but the addition of
glutinous rice was not diminished because extract did not
change the moisture content of whole product. Another
treatment was to use both aqueous extract and its residue
where addition of other component was not also changed as a

case of an aqueous extract addition.

3) Analysis of quality factors of Pyogo-Kochujang during
fermentation and aging
As indices of fermentation and aging of Kochujang, pH,
acidity, moisture content, salt, total nitrogen, ammonia
nitrogen, formal nitrogen, free amino nitrogen, reducing
sugar and color were analyzed for nine months. Acidity tended
to increase gradually, and pH decreased. This changes meant
that the fermentation was in progress. Moisture content was
decreased but salt declined slightly during the experimental

period. Total nitrogen content showed no significant change



but addition of mushroom raised total nitrogen content in the
product, Formal nitrogen in all treatments was increased
slowly till the third month, maintained at a similar level up
to the sixth month, and then decreased from the seventh
month, The reducing sugar content, whose content was higher
according to the amount of glutinous rice, was increased till
the fifth month but decreased after that. The color of
Kochujang had no significant change till the third month. The
lightness(L), however, was lowered from the fourth month and
decreased slowly later. Redness(a) was decreased a little in
all treatments, and yellowness(b) remained relatively

unchanged during fermentation and aging.

2. Development of a drink from Oak mushroom

1) Improvement of Oak mushroom odor by roasting or dpping in an
acidic solution
To modify the original odor of QOak mushroom, roasting of
mushroom powder or dipping in a water was tried. Dipping of
dried oak mushroom in a boiling 0.1% acetic acid solution for
4 hours was effective to reduce characteristic odor of the
mushroom, and this extract was used for a mushroon drink,
Roasting of powdered mushroom modified the odor to the
acceptable level by sensory panel. It was, however, not
practical due to the difficulty of clarification at later

process.



2) Clarification of drink
The precipitate of drink could be effectively removed by
the aid of filter (pore sizes, 10mm and 1 m) composed of
cellulose, kinselguhr and perlite, When mushroom extract was
stood in citric acid solution at low temperature(4C), it

prevented the formation of precipitate, which occurred later.

3) Preparation of a test drink and sensory evaluation

Sensory evaluation showed that mushroom extract in an
amount of fifteen percentage(v/v) was revealed to be proper
in flavor, and recipe of other additive for drink was
determined. When the several kinds of fruit extract was
tested to improve palatability of drink, addition of both
apple concentrate(0.15%) and citron extract(3%) was superion
in flavor and taste, Recipe of the developed drink was
determined like this: extract of Oak mushroom, 15%; citron
extract, 3% apple juice concentrate(68 °Brix), 0.15% high
fructose syrup, 10% sodium citrate, 0.02% ascorbic acid,

0.2%: sodium benzoate, 0.05%.

4) Sensory evaluation against clients
Final sensory evaluation was performed against clients of
Jangheung-koon territory who requested this project. Among
items tested, scores on color and flavor of drink were
higher, and especially young women scored the flavor higher

than middle-aged men who dislike Oak mushroom odor. Young



women also gave high scores in the overall acceptability.
This evaluation appears to be a positive response because the

drink appealed to young generation.

5) Determination of shelf life of drink
Oak mushroom drink was stored at 25C in the light to
forecast the changes of color, turbidity, °Brix, pH during
the distribution. The drink did not show any significant
change for 30 days except its color which was slightly

browned,

3. Planning for the industrial production of the drink

For the industrial production of 0Oak mushroom drink, its
production cost was estimated. If it was assumed that 1) the
mushroom price was based on auction price of Jangheung-koon, 2) a
volume od the drink was 100 ml, 3) a number of daily production
was 96,000 bottles for 8 hours, 4) a bottle price was 60 won, and
5) a cost for labor and facilities was 25 won/bottle, the
production cost was estimated to be 151.0 won/bottle. Machinery
and facilities to build a factory were listed, and flow sheet and

layout for the manufacturing process were also designed.
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ES 9 H7iste] 42U 2EsR, ¥ 39 I A7 B¥=
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L) dRUole] A

pH S22t FUdstA He|dH AlE 200mlg o]-&sladct. o A
A 2] 20m1E 2]3to] 30% NaOH 2mlz} AZAQl AgE4x2] 3nlL 27}
sto] SRAANAM 58 FRItAh FRA LAstE stAE 3%
boric acid® 3 3to] 0.02N HC1Z pH 4.047k2] HA3te] olgfe] At
Aol whet 1 kg at&siar. At Ab4 0.28 0.02N HCl
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o) ZEEE] A4
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Zez FRUL. TEEudAs Z9E E1AATI} tzTel Hls)
A Uelgton BaRwd 229 Nere A% Eukes) des

5 %2 & Borh & uz7EC g2 Z2EedaE B4
WAES & 4 vk 23 diFEY Aol HE 3L
SISl 6719 7kA] RARRE 3E& FAISIChE 7Y AlRolA 2

J1EAro] glojA] w8k glucose, fructose, maltose S5-2] b

T4 ol slAdshet] wade] VAL Aol R BwRY {9
sle Zoz oA gtk
& 4. pHe) W3}
2= 0 1 2 3 4 5 6 7 8
e
o3 5.36/5.24]5.1815.18/5.12!5.06{5.035.04|5.02
HEaEd 1 5.33|5.27|5.18|5.1915.13/5.06|5.035.06 |5.03
2 5.3515.27(5.20(5.1915.13]5.0715.04|5.05|5.02
3 5.33(5.27|5.22|5.185.14|5.07{5.05|5,065.02
F2d ] 5.365.27(5.19(5.20(5.13|5.07 |5.05/5.06 | 5. 01
2 5.32(5.25|5.19|5.19(5.13|5.07|5.04 |5.065.02
3 5.36{5.26(5.18|5.18|5.12|5.07|5.05|5.075.00
. 5.33!5.28|5.18(5.17 |5.12|5.06 | 5. 05 5.085.05

+3£51 3 5.2715.21;5.135.125.07,5,02|5.005.01 4.95




X 5. Atxe] ¥WH
}\]Z_}(%)012345678
Al
=23 17.5(19.119.419.5 19.8120.8]21.121.1(21.9
¥R ] 18.4(22.5(22.2(22.8 |23.4(24.4(26.5(25.1/24.8
2 117.2[19.1{20.1/20.5(20.9/21.2123.1{23.1|24.1
3 |16.6/18.4[20.0/20.2 {20.2|20.822.2/23.2/23.3
ZFzo ] 15.4(19.1]19.7(19.5 [20.4[20.7(21.8/22.9|23.1
2 ]16.9/18.4]19.9/20.1 {20.6(20.622.3/22.0{22.5
3 [16.0/18.6(20.4(20.2(20.7|21.5(22.4(21.1|21.5
FZoh 2 [17.3]18.6/20.3/19.7(20.4/20.8(22.7/22.9/22.1
FE 3 118.4121.5|22.2121.4|20.8|22.2|24.4|25.4124.8
*Z1E 10g% 0. 1N NaOH 28] 2F(ml)
¥ 6. SEFL] HIHx)
A1 7H(d ]
. 0
REE 1 2 |1 3| 4|56 |78
=3 54.2|52.8(48.9(52.1(48.950.0(50.6/49.2/49.9
EoET 1 |59.3/58.7|56.3 56.2|55.5/56.9|57.4|54.9|55.8
2 |53.5(53.0(51.3|51.1(50.2|51.8(51.6/47.3/48.8
3 |51.7/51.248.4|50.0]48.1]49.0(49.2|46.9 46.4
2ol 1 151.2(50.2|45.8|47.0(48.6(48.9/47.7|46.7|50.2
2 |51.0[51.0(47.7|48.9(49.5[49.4/48.8|45.844.4
3 |53.2/51.7|50.9|51.2|51.8(49.7|49.6(46.7|47.8
&9 2 |54.954.2/53.1/51.6/52.3/52.6(52.9|52.1{53.2
+¥3 3 |53.8|53.4(51.7|51.8/52.0(51.0|51.2(52.0|51.8
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16.6
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14.0
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¥ 9 Z=Eg] A2 ¥Wilng %)

A17J(%>012345678
e
= |150.5/202. 4[195.2/208. 2/195, 2/193. 2/205. 5/168. 5[162. 0
FaE 1 (182.3]252.5(248. 3|255, 7/247.8(233.9[271. 1|232. 81220.2
2 1167.1/218.2[230.0{225.5(217.9(209. 1(233. 6(215.9/225. 1
3 [157.2]222.3[220.4{231,0(205.7|197.0(226.0/209. 6/202. 1
FZ9 1 (175.7/231.9|213.1[234.4/224,7/215.1]220.8/202. 8/191. 2
2 |162.1|225.0(227.5(219.2(207.9(199. 2|234. 5202, 8/204. 8
3 [158.5(215.9|213. 8(222. 3/207. 0203, 9|236.1(200.9/202. 2
F&9 2 (156.8|229.3]227.6/|209.7|209.1{210. 4|227. 0/208. 8/191. 2
+3¥37 3 [160.6/232.8[217.4/210.6[211.5/209. 3/229.5/192.6(184. 3
X 10, BHUF2] H3K(mg/g)
AIZHH)
i 0 |1 2 13 4 5 | 6 | 7 | 8
A 2|
o) 2 3 165.9|67.5|65.4|71.2|79.5|78.3|72.9165.5!72.1
FIEW 1 |60.6/61.7/68.666.4/77.6(72.1|71.5/67.9 68.1
2 164.0(66.4(66.363.0(75.4(71.0/69.6/70.6|70.4
3 |64.2{64.8(60.9(63.0/74.4/77.3|73.9|70.5|73.2
& 1 [68.1/70.9]69.7166.0(71.2(72.7|73.7(70.7|72.1
2 167.1167.3(68.565.2|71.2175.6|76.2(72.6|74.1
3 |66.3|70.8(69.7167.6/73.5(73.2/72.8(77.0|75.1
2 Z o8 2 |68.4/71.7|71.6(67.1]71.2|70.5|75.8/78.0|77.4
+¥ I3 [67.970.4|70.6(67.4/73.7179.0(79.7/78.3|77.0




A|ZH A2 iR i F&9 FEA3E0
(&8 =| F 1 2 3 1 2 3 2 3
L |37 302 B67T BH BO A8 UG U2 463
0| a [17.688] 159 154 16.4 15.91 15.8 16.77 17.24 17.88
b |80 74 710 718 6.7 700 7.% 7.8 7.9
L [3424] 348 B8 B7R P BB A1 UG U3
1 a |[17.5 165 1548 16.00 16.42 16,67 16.7 17.8 17.06
b |77 79 7.0 718 7.8 7.6 7.5 812 7.49
L [31.3| 348 319 3104 B HI2 HI5 3P 3UI
2 | a |16.40) 1567 153% 1573 16.07 16.42 16.08 17.13 17.68
b |66 6% 64 64 6.43 66 6.6 7.8 7.%
L (3473 3468 3.8 B B.43 3O AT UL A4
3 a [17.21| 1567 15.02 15.66 15,19 15.57 16.15 17.01 17.2
b | 69 68 606 628 58 611 64 713 6.8
L |80 2852 2.3 277.8 27.84 8,27 8.4 2.15 8.2
4 a [1507| 1475 1426 15.09 1495 149 1524 16.63 15.81
b |77 78 7.3 7.8 7.57 7.9 80 8.7% 8.17
L |26.14| 2643 2606 6.3 %6.04 26.00 6.3 27.54 265
5| a |15.6] 146 1377 147 1490 14.80 15.16 16.49 15.48
b | 813 815 75 7.8 7.7 7.8 8.01 8.87 8.5
L |26.0] 3% %60 570 | 56 260 23 | 27.21 6.6
6 | a |162] 133 1363 13.87 | 1407 148 146 | 1610152
b |84 7.8 74 7.3 7% 767 1M 8.0 7.9
L |Zz7| 200 56 %60 | 5% 52 2612 | 27.50 6.8
7 | a [17.35| 1451 13.08 1402 | 1419 1461 1443 | 1600 15.4
b 906 823 706 743 745 75 7% | 877 81
L |16 27.74 2612 5.9 7,50 2594 6.7 | 8.5 28.09
8 | a [17.81] 1563 1462 13.8 16.72 1502 1550 | 17.00 16.80
b {943 8M™ 76 7.2 8.8 7.60 82 9.06 9.01

t L=1ightness, a=redness, b=yellowness
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3 13, FI3FFL J|Ex ZA Az

P RCASRS I 2.92(2.85(3.05(2.92|3.23|2.92|3.46|2.92|3.23
2y 3.31(2.92|3.23(3.23|3.54(3.69(3.15|3.08 2. 46

ot 2.50(2.50|2.72(2.63|2.83(3.12|3.02|2.83 2.50

7z = gt 1.92|1.85(2.15(2.23(2.62|2.00|2.38|2.15|2.15
2l gt 2.15(2.46(1.85(1.92|1.85|2.23(1.69|2.38|2. 46

L\ 3.69(4.31(3.46(3.77|3.85|3.92(3.92(3.773.77
T-8tut 12.08|2.46(2.46(2.46(2.62(2.69(2.85|2.69|2. 46

ook 12.7713.38(2.23(2.85/2.85(2.85/|2.62/3.0012. 69

AAAQ 7]Z=  (2.51(2.31(2.68|2.77|3.08(3.19(3.093.08|2. 82
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1.ele] Az 71 A3 Fefd] #2227 60%"
254 35 763 875
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