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SUMMARY

I Subject

: Developing Korean food menu, business model into foreign market

II Purposes of and needs for the research and development

ORice consumption per capita has been continuously dropping whereas rice production is
increasing annually. Added with imported rice, the country will have an accumulation of

excessive rice reserves.

O Consumption of rice-processed food is increasing and the pattern of rice consumption is
changing in a fast speed in accordance with the trend of nuclear family and aging. Also,
there is a growing need for the new product development that can create a high demand
for rice consumption in line with the trend of growing consumption of health-oriented

convenience food.

O Especially, a device to resolve the problems of short shelf life, incomplete automation of
manufacturing process and standardization for export are urgently required in case of rice

cake, a rice product.

OTopokki is a representing menu made using the bar rice cake(7}2]%), the representing
food of Korea. However, various strategies are required to implement in order to change

"Topokki” to a high class menu or an export item.

OThis research aims to contribute for standardizing and hygienic treatment of
manufacturing and recipes of rice cake for 'Topokki, expanding distribution through
benchmarking and eventually promoting consumption of processed rice, the material for
rice cake for 'Topokki’ and setting the ground for standardization of the rice cake for

"Topokki’



O Also, this research aims to contribute for developing various types of HMR products
applied with various sauces using the rice cake for 'Topokki’ and increasing sales by

developing new buyers through promotion activities for the new product developed.

IIT Content and extent of the research and development

1. Purpose of the research
O Development of Topokki products that can replace pasta which has a growing share in
the frozen food market and commercialization as an export item
O Development of Topokki as a HMR product and an export item through
commercialization of Korean HMR.
O Development of Topokki with premium cream sauce, pizza sauce, bulgogi sauce in

consideration of preferences in Japan and Europe

2. Content of the research and development

O To establish the conditions for processing rice cake as main material for Topokki using
locally produced rice

O To develop soft and chewy-textured rice cake for Topokki providing the feel of the
product from tteokbokki shop just by cooking in the microwave.

O To develop carbonara sauce, pizza sauce and bulgogi sauce and complete cooking
recipes in consideration of preferences of customers in Japan and Europe, the main
export countries.

O To establish viscosity and property of rice cake for Topokki and sauces that can
maintain the first chewy texture.

O To develop HMR products supplying sufficient nutrition.

O To develop technology of processing rice cake for Topokki that can delay aging process
after cooking.

O To develop various Topokki products that can replace pasta which has been occupying
increasingly high portion of frozen food market and commercialize as an export item

O To develop potential export item by commercializing HMR type of Korean food by
developing Topokki as an alternative regular meal

O To develop Topokki with premium cream sauce, pizza sauce and bulgogi sauce in

consideration of preferences of customers in Japan and Europe.



3. Content and extent of the research

A. To set the condition of processing in relation to improving the taste of rice cake for
Topokki
- Research on the changes of taste and chewy texture according to the volume of
water added at the time of processing rice cake for Topokki.
- Research on the changes of taste and chewy texture according to the volume of
steam and processing speed at the time of processing rice cake for Topokki.
- Research on the changes of taste and chewy texture according to changes in the
drying conditions (temperature, running time) of rice cake for Topokki

- Establishing optimum processing conditions that is able to delay aging process

B. Developing sauces for Topokki considering consumer preferences

- Analyzing preferences and trends of overseas markets (Japan, etc.)

- Developing sauces in accordance with preferences of overseas markets (Japan, etc)

- Completion of recipes for carbonara sauce, pizza sauce and bulgogi sauce

- Research on the changes of properties of sauces before and after freezing to
establish properties.

- Developing sauces with balanced nutrition considering intake of daily required
nutrition.

C. Developing premium convenience Topokki as an HMR product

Developing hygienic products to comply with the standard of instant cooking food

on the Korena Food Standards Codex

- Management of microorganisms to comply with instant cooking food standard on
the Korean Food Standards Codex

- Establishment of mixture ratio and flow chart under mass production system

- Establishment of characters of frozen storage and shelf life

Analyzing nutrients in the product and performing sensory evaluation through

consumer tests
D. Commercialization of Topokki as a HMR

- Developing the container

- Design development (for domestic and export purposes)

_10_



IV Result of the research and development

1. Establishing the conditions of processing rice cake for Topokki

A. Establishing the manufacturing process of rice cake for Topokki

Maceration of rice

.4

Putting and
de-watering

over 2 hours at 25 (soak in citric acid
or saline solution)

10 minutes for de-watering

4
Crushing 12kg/Min
4
Adding water adding water 1.1 kg/Min
4
Preliminary Taking out through the bar rice
forming cake(7}e ) nozzle

Secondary forming

Using the nozzle for rice cake for
Topokki (9mm in Dia, 6 holes)

4
Cutting ] ] ]
45mm in Dia, Weight: 6~8g/EA
4
. Cooling with 0.3%pH controlled water
Cooling at below 15T
4
Drvi Drying for 5 hours at 10C with
rymns humidity of 75%
4
Soaking in alcohol soaking in 70% alcohol
4
Packing 110g, add Deoxidizer

<Final flow chart of manufacturing rice cake for Topokki>

_11_



B. Evaluation on the quality properties of rice cake for Topokki

1) Changes in the color of rice cake for Topokki

O The value of L, the brightness indicator for rice cake for tteokbokki, showed higher
and the value of "a", the red tone indicator showed lower and the value of "b", the

yellow tone indicator showed higher with increased volume of water added.

O The result of assessing the changes of the color of rice cake after cooking Topokki
showed that the value of L was higher in the rice cake produced in the process
where larger volume of water was added, and the value of " a", the red tone
indicator showed higher with increased water added and the value ’b", the yellow

tone indicator had the trend of showing low with the increased addition of water.

O Accordingly, the result of analyzing the volume of water added at the time of
producing rice cake for Topokki and the changes in the colors of the rice cake
before and after cooking showed that volume of water added and cooking Topokki

affect the changes of the color.

2) Mechanical quality properties
O The result of measuring properties of rice cake for Topokki indicates that rice cake
produced by adding low volume of water showed high hardness and low
adhesiveness, while high springiness was seen in the rice cake produced by adding

high volume of water.

O High value in chewiness and gumminess were seen in the rice cake for Topokki
produced with less volume of water added, whereas high cohesiveness was seen in

the cake made with an increased volume of water added.

O Trend of high hardness of the rice cake after cooking Topokki was seen in the rice
cake produced by adding less water. Low adhesiveness was seen in the rice cake
produced by adding less water. Lower springiness was found in the cake produced

with higher volume water added.

_12_



O Higher values of chewiness and gumminess were seen in the rice cake produced by
adding less water. Cohesiveness tends to show higher in the rice cake produced by

adding more water even after cooking.

O Hardness of rice cake for Topokki before and after cooking shows lower on the cake
with more water added during the process. Hardness after cooking generally gets

lower and maintains similar trend of physical property to pre-cooking stage.

O Springiness before and after cooking shows slight increase in the rice cake processed
with adding more water than the same with less water. More water added during the

process has the tendency of showing higher springiness.
3) Microbial quality properties

O In order to establish the manufacturing process that can inhibit the proliferation of
general bacteria at the time of manufacturing Topokki, an effect of inhibiting
proliferation of general bacteria was observed through adjusting pH of soaking water
used for macerating the rice and an optimum condition is established within which

taste of rice cake for Topokki is unaffected,

O There was certainly an effect of inhibiting proliferation of general bacteria at 0.73%
content of citric acid, however, there was also high ratio of those who felt sour taste.
Consequently, rice-macerating condition is established with citric acid content of %0.57
to minimize the sour taste while maintaining the effect of inhibiting the proliferation

of general bacteria.

O The result of research on the proliferation of microorganisms by water added at the
time of boiling in the process of manufacturing rice cake for Topokki showed that the
water contained in rice cake maintained 32~38% at 0.5%~1.1% or lower supply of
additional water. As this is proved to be an adequate water content to inhibit the
proliferation of general bacteria, additional water supply of 1.1kg/minute is set as

optimum condition of manufacturing process.

_13_



O 3 kinds of bacteria and 1 kind of yeast were observed as the result of measuring
contaminated microorganisms, and morphological properties by strains were

researched.

O Out of factors related to proliferation of yeast, water content and pH were adjusted
within the limit that won’t affect the taste. Also, proliferation of contaminated
microorganisms is inhibited by sterilizing the rice cake manufacturing facilities and

instruments in the production site.

2. Sensory evaluation of the product

A. Sensory evaluation of rice cake for Topokki

O In view of the general sensory satisfaction level in accordance with the content of
citric acid in the soaking water during the process of macerating the rice, high
preference for the rice cake for Topokki was found in the 0.32% and 0.57% of citric

acid content considering chewiness, color and sour taste.

O General preference for rice cake according to the changes in the volume of added
water (0.5%, 0.9%, 1.1%. 2.0%) at the time of boiling was high in overall at the level
of 0.9%, 1.1% and 2.0%. The highest preference was estimated at 2.0%.

O When the volume of added water was set at the maximum level (2.0kg/min), water
content of the final product was 39% and had high preference in the taste. However,

improvements have to be made to avoid contamination of microorganisms.

B. Sensory evaluation of the product

1) Red carbo Topokki
O In order to establish the mixture ratio of the materials and evaluate preference, a
sensory evaluation was carried out after separating the content of red pepper paste
by 2%, 5%, 7% and 10%.
O In terms of general preference, high preferences were found at red pepper paste

contents of 2% and 5%. So, red pepper paste content of 5% was evaluated as an

_14_



adequate concentration and was utilized in completing the product development

recipe.

2) Pizza tteokbokki
O In order to evaluate the preferences by the ratio of mixing red pepper paste which
is judged as the most influential factor in deciding the recipe, a sensory evaluation
was carried after separating the contents of red pepper paste by 5%, 8%, 10% and
15%.
O In terms of general preferences, relatively high preferences were found in the group
of 5%, 7% and 10%. However, 10% is considered to be the most suitable content of

red pepper paste for pizza Topokki based on the result of sensory evaluation.

3) Bulgogi Topokki
O Relatively high preferences were found in 2%, 5% content of soy sauce in terms of
general preference of bulgogi Topokki. 5% was utilized for setting recipe as it was

judged as the most adequate level.

3. Developing HMR products

A. Red carbo Topokki
O The existing red pepper paste Topokki condiments and cream sauce are mixed in the
red carbo Topokki. It's a fusion style Topokki in which pasta sauce is grafted onto

Topokki.

O Red pepper paste adds spiciness to Topokki. Fresh cream, butter and milk contained

therein create delicate taste.

B. Pizza Topokki
O Existing red pepper paste Topokki condiments and tomato sauce are mixed in the
Pizza Topokki. It's a fusion style Topokki in which pasta sauce is grafted onto
Topokki.
O Hot taste is added by red pepper paste. Pizza cheese, corn kernels and paprika are
topped on the sweet and sour Topokki completed with the harmonization of tomato

sauce and sugar.

_15_



C. Bulgogi Topokki
O Soy sauce, the basic seasoning for Korea’s traditional bulgogi, is used for bulgogi
Topokki. There are strict regulations in exporting meat products, so meat is excluded
from the basic recipe
O Additional research is required to improve the quality of soy proteins to replace
meat. Further research is required to find an adequate ratio of mixture to solve the

tendency of hardening surface by soy sauce and starch syrup.

V. Result of the research and plan for utilizing the result

O Completion of commercialization of "red carbo Topokki" and "pizza Topokki”

O To promote the new products by sending the test samples to the existing overseas
customers.

O To promote the new products by developing new customers through participation of
overseas exhibitions (Hong Kong, China, Japan, Taiwan, etc)

O Expand the distribution channel to online, superstores and convenience stores
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e oAE ZEARX-50000, ATAGO Co., Japan)S AMS-ste] sttt o,
AEE 20CE FA8 AN ZHs AT
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of
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I
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>
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ol
&

6) AT =7
M == A=FA|(Color reader CR-10, Konica Minolta Sensing Inc, Tokyo, Japan)& ©]-8-3}
H2ol § AgE A4 F 33 wE AP om L (lightness), a (redness), % b
(vellowness)gt-& I Hoge® WehAth o o Z&EWA g2 L, a, b Fhol Zzp 9742,
5.71, -3.08 2 JE}T

H71gE HEo] Ho] ZAZHS Texture analyzer (TA-XT2, Stable Micro system
Ltd, Godalming, UK) Table 17} Z& Az A9 HL 25 dF
3k 27](10x10 mm)2 3.2, 74T (Hardness), §2H4d(Adhesiveness), -3-3 4 (Cohesiveness),
et A (Springiness) 2 A 3] A (Chewiness)& A& % 64¥HE =435t HAgte 2 YeEhSIT
Azxd HEolo] 227} EA4L Texture Analyzer(TAXT2, Stable Micro System, Haslemere,
UK)E o]&3sty o7 Zol AT, A4 4.09 plungers AF&3te] force and time
modeol| 4] two bite2 ZFA3stH I, o|u] plungere] strain® 70%, test speed 1.7 mm/sec,

il
L 4
o
ol
L
£
2
A

per-test speed 1.2 mm/sec, post-test speed 5.0 mm/sec It}

Table. Measurement conditions for texture analyzer

Parameter Condition
Pre-test speed 1.2mm/sec
Test speed 1.7mm/ sec
Post-test speed 5.0mm/sec
Strain 70%
Probe $ 40mm (FG/CY)
Sample size (diameter x height) 410 x 10mm




9) TA A=
Ao A dojx A3} Zhk& Statistic Analysis System(Version 9.1, SAS Institute Inc., Cary,
NC, USA)E o]&3dle] EAANYZS 3sl¥e™ Duncanel T4 9173 H (Duncan’smultiple
range test)S. 2 Fo XS 7 F3HH tHp<0.05).

FYAE ATAT FFTBAN 49 3 1599 WL fyoE G

Ax, &%T, A4, B4 D A0AY ASEE AAAG ARt T4z g
1xseme] QAF 2712 AL GFo] W3 ALY AFS A AP WrER BT AN =
o 74 ARUCH: NEG - 53 wEIH 1
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st 7|2 =& HF 24 (adhesiveness), A 52 Z713F AT =]
springiness), A¥H# Q1 7] & T (overall acceptability)E H7}5t=F sl ) A|&87F 4y o}
1o %

ATES mESe] BrhE A4S
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ok
N

15°C o] 3} 0.3%pHZ A2 Wzt

-

n
P

L% 10T, $5 75%NA 5A 7 A=z

-

4
oA
1)
A

70% 7o A

-

H
fo%al

110g, &2taA] H7}

3) & 23 Test A3}

HEo] o] AxE A3 A BHY AP 2% g AFE Lot 7] flste ol oF o] test
E 3 2% 2 EE A IEEY 20THEY mA2E Fo] 2] H E7 B]&< 1.28u747]
Fed 2 Azte] g@okou, £9 25 B & 9 =

2o A4 B LEe} AL 25TeA 243k ool AW ¥ Aow 2AE] § ol

FS P AA

TE AJWe | F2(0) | FIH@) H 3
Mkl 10.8 2,000
5 1.278) =7}, 1087 AdegsE &
173 & 6.2 2,543 I =7t ) g &
=4
Gl . 7 92, 1087 A &
= 24 F 8.1 2,543 7t §= - Faes
Test _;-_zé]
5 1.28v) =7}, 1087 AdeE &
3AZE & 9.6 2,560 W7 i g5 +
=4
4rzE F 8.5 2550 | TRHA, 1087 AdEs F =74
B 7| 20.6 2,000
2 1.28v) =7}, 1087 AdeE &
147 % 225 2,560 h =7t ) P &
S =)
= 2717 & 22.9 2560 s AgT
="°
Test = L —
5 1.289) =7}, 1027+ Ags &
3AIE & 229 2,560 W7 ) g5 +
=4
427 & 21.7 2,550 FHAA, 1087 AdegF 3 =74
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7h TaA A A&
Hiol 8 Axed T BEY 3HA ASste TAN, A9 RS AxHes A5
Atk TH, A9 EFAe B 8334%0] TAA 7.06%, A 9.6%S FUst T = o2
fdoz st & BYA 13 EYF(R180kg) 7I= 16kge & 180kg? EFst] AAFE A
&3
ke TAA A4 E & A
ol )& 7.06% 9.60% 83.34% 100.00%
% 1.13kg 1.54kg 13.33kg 16kg
. pH =4

3 A Ege AgShEE, AR Teake] uls Ao A%
Yutm oz pHZAA R T

A7 543 ojAls 5ol glof dut

2%, ALZFA 31%2] $A(pH 1.7~1.9)2 Yoz Az}

HEo] Ho] AFoMes FHALE 5 oH
466kge] B3} 3 Asle] HF pH 28~3.08 pHEASFE A xste] W42 ALt
F 9 TA AL A}z Ak E & Al
Hl E] & 5.2% 3.1% 91.7% 100.00%
=% 0.3kg 0.2kg 6kg 6.5kg

4% F2E ALL3e] FEE4A 200PPM, 400PPME]

_12_



5 = Az H g

200 PPM g2 50ge ¥ B2 F9L 10Kge =z BrEr) 717E AR A

400 PPM £ 100ge ¥ 22 $4& 10Kge s gEn HjsE, ¥ o5%
2. AlF FHE5 97t
1) gl ge) 247 573
HEolH AzFHoM A7tEe F5A FAUbsFe 2o Sl W AFAF FEFF
°of ZekAH, ol m} FFHAM é‘.%}oﬂE FFe F= A2 UEEH

A A7LF9] S 12.6kg/minclBE, HIIEe Y 4S AH
0.5kg/min, 0.9kg/min, 1.1kg/min, 2.0kg/minS. 2 A Z35} HFAZF FEIHF SFHZEZIAE
Tablee]l Y ATH

Tablel. o] @e +233% 23 @3
T B Sample 1 Sample 2 Sample 3 Sample 4
TR 32.59% 37.25% 38.12% 40.09%

* Sample 1 : 7F=%F 0.5kg/min, Sample 2 : 7} 09kg/min, Sample 3 : 7}5%F
1.1kg/min, Sample 4 : 7}=%F 2.0kg/min

2) ®Wxo| W] pH =3
HEo] "o mAER S ALstr] flsted A4tdE AFS pHE #elst
£H erﬂoﬂfﬂﬂ %‘:‘Z]QH 274 & AFe 4

Yol Ao T FF 0.32% ~ 1.16% F= Ho] we} ©Eo] ®o pHE 37 ~
2 Z4o] 7hsstden, AFe] nAE W Y dE 1Este dukAdlT FHET
Ha pH 5% 11% o4 Aoz A HUY 2 p

A7t AFL vIAE A2 A A TAN FFL 07%EER 47§

_13_



Table2, W&o] we| pHZA A}

T B Sample 1 Sample 2 Sample 3 Sample 4
TAM (%) 0.32 0.57 0.73 1.16
pH 49~5.2 45~47 41~43 3.7~3.9

* Sample 1 74 032%, Sample 2 A4 0.57%, Sample 3 @ FAAMgEF
0.73%, Sample 4 :TFAXEZF 1.16%

3) o] Ho] Mx =3

guol ® Az sheel BE Wel MEE Fojrr] 9ls tabled] YEANT: FES U
BE Lghe brdel 37hE5E Egom, 5% ne ol o] Pxo] xfolE e

= Aoz »}E}wu} AAEE UehIE e Aeael BALEE A Uson, 34

Color value

T 2
L a b

Sample 1 55.43+0.04 -0.76£0.01 1.68+0.02

Sample 2 57.76+0.03 -0.97+0.07 1.67+0.05

Sample 3 57.04+0.07 -0.89+0.07 1.71+0.02

Sample 4 64.17+0.04 -1.77+0.02 1.86+0.01

* Sample 1 : 7F=%F 0.5kg/min, Sample 2 : 7} 09kg/min, Sample 3 : 7}5%F
1.1kg/min, Sample 4 : 7}== 2.0kg/min

_14_



g Mg dolrm 24 e 4

Huol © AzA e T
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Hog
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gholl whel AzE HEo] W Mo WEE Kol
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70
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AR

Tabled. Az HFEo] Ho| g &

Color value

i

S

2.37+0.03
2.17+0.01
2.05+0.04
2.03+0.03

-1.83+0.21
-1.39+0.15
-1.21+£0.24

-1.84+0.11
: 7k 0.9kg/min, Sample 3

63.10+0.93
69.84+1.28
65.19+0.98
73.20+0.30

Sample 1
Sample 2
: 7FF# 0.5kg/min, Sample 2
1.1kg/min, Sample 4 : 7}=%F 2.0kg/min

Sample 3
Sample 4
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FAFS A= AR YENT. F
ow, @A (Springiness)& 7hrifol Eo4S Bl WERAT ’aﬂf}ﬂ*o (ChewineSS)TJr R
(Gumminess)2 7t#o] US&4E =2 A S BT $F A(cohesiveness) 7FEEFO|

webd 22 d WRo] Wel J)AH FAL vl we tha Bad 42 elsdr

7 ®zol ®o) z2 A AAH FA 54

T = Hardness Adhesiveness Springiness
Sample 1 51515.83+2037 4 -5.04+0.58 0.52+0.02
Sample 2 41061.49+2983.0 -2.20+0.51 0.67£0.06
Sample 3 43553.92+1648.7 -3.38+0.09 0.53+0.01
Sample 4 32850.88+1412.9 -2.66+0.51 0.47+0.01

- 7 Cohesiveness Gumminess Chewiness
Sample 1 0.31£0.03 24226.55+1317.3 12057.23+700.5
Sample 2 0.30+0.01 12710.33+1257.7 9006.51+808.1
Sample 3 0.37+0.01 14231.41+851.7 8577.10+505.8
Sample 4 0.43+0.01 12759.35+1167.3 6708.35+108.3

* Sample 1 : 7F=%F 0.5kg/min, Sample 2 : 7} 09kg/min, Sample 3 : 7}5%F
1.1kg/min, Sample 4 : 7}== 2.0kg/min

N
v
o
AW
fr
o,
o2
o
f
s
lo
.y

]
% (hardness) = 7ol He4E
= o=

=

By = =
28 & AxHzl T sl 9L n = A et B2 (Adhesiveness)2 A 2
TN ThrEo] YeE yoton, & A (Springiness)S 7l #o] E&4E Yoirh A3 A

i
flo
)
o
)
o
f
B
o
oo
iy
o

(Chewiness)¥} 7 Z4(Gumminess)2 7l543o] SGHE4E
(cohesiveness) e 7t#Fo] S/ 4R 27 Tz =4 Jehvte AES HAo
o

geby 22 FoE HRo] Hol JAH 4
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23 el e 54L geadn

T = Hardness Adhesiveness Springiness
Sample 1 34569.64+4114.3 -2.62+0.24 0.50+0.02
Sample 2 15595.71+£3116.8 -351.71+39.6 0.58+0.02
Sample 3 8752.46+683.5 -114.84+22 53 0.61+0.02
Sample 4 9293.77+207.5 -226.72+48.31 0.57+0.02

T B Cohesiveness Gumminess Chewiness
Sample 1 0.45+0.14 16251.39+7294.4 14439.01+£2499.2
Sample 2 0.73£0.01 12614.89+2133.2 7264.17+693.2
Sample 3 0.71+0.00 6099.15+435.9 3753.69+325.2
Sample 4 0.75+0.01 6859.79+£173.9 3632.99+269.7

* Sample 1 : 7F=%F 0.5kg/min, Sample 2 : 7} 09kg/min, Sample 3 : 7}5%F

1.1kg/min, Sample 4 : 7}== 2.0kg/min

o e A F HEo] He 7|AH F2 54 vu

o] we] 2z A7} zg]F o HE(hardness) M3t AzFPAe 7Med wet sheS
o] Be&2 Uy JEldon, 2Eddr AEE Aulyo g o] olxwa AT H|L
o A oy AEE Ze ZeE UEEH

7hro] g Y AT g8 A (Springiness) Hil= 2T M #H B HEo| mo
gAo] 7t5EFo]l Ao "WHr tha Zrtgon, vt sl5de] ZUE4E weE o] 713}
= A%FE 2o
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30000.0 -

Gumminess

25000.0 -

20000.0
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Fig. 22| A% HZ7d w3}

16000.0 = .
Chewiness
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2000.0
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Fig. 22|35 Q349 s}

5) AF PlAE FASA

7 & AAF 200 WE VAT T4 27

HEo| Ho AZzA UuAFY ZAEaHE
29 A AHgEE A5 pH 242 B8 diAT S04 ane

Wo] Azl FFL pAA g AAzAL 4Pt AT
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- 7:‘4 AArgrFol 0.73%014d oA FAZ dRkAlE FAHA &3t ey, B

Tables. 2 AA5 TAMNTH ©E QuATE F4 W
T B Sample 1 Sample 2 Sample 3 Sample 4
TAAE (%) 0.32 0.57 0.73 1.16
pH 49~5.2 45~4.7 41~4.3 3.7~3.9
QeAE 34 oAET glg  oAED of A 2.3} of A 2.3}

*Sample 1 : T 0.32%, Sample 2 A= 057%, Sample 3 A2 0.73%,
Sample 4 : TFAAEHF 1.16%

W) 254 Thedel me wuol wel mAz s
ggol § AxopPold F54 FhsE ArFel hE AF AT FASH WHE Lol

]_
ERIOLE xﬂ%o FEUF L E F4 thsted zAshenh

T AT T 20 kg/2 ol HiFol He) s Fol 38~41% FEE FASISIAL,
L ubA T2l zﬂﬂ FFe HA= AR UEET. Tk 05 ~ 11% olstel = Higol o
of FEFFl 32 ~ 38% FES FAGALH, AT F4E AAGkE AATE FEHFY

a3s

N
ARG ek AlzE wRel Wel 4z WAE FARRAA Y T

Rz =z T}
Bl F5A] 7k 11kg/ S HA A3 210z 4353t
2~ 2k 5] = ] =
T3 s A o) 4254
(kg/ &) TR (%)

Sample 1 05 32~33 Z 2] 01 A

Sample 2 0.9 34~35 FA A

Sample 3 1.1 36~38 F 294

Sample 4 2.0 38~41 A4 a7 gl
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* Sample 1 : 7F=%F 0.5kg/min, Sample 2

1.1kg/min, Sample 4 : 7}=%F 2.0kg/min

: 7k 09kg/min, Sample 3 : 7}

W) e drgE o 273

TEE Yol "9 gFE AT ZF YM #iAdA HA L|uAE TFe 36X
10°CFU/g2 JERGS, sl BEdMe dubfFss 28X10°02 vesith Haakdu)
(YM, PDA)el A A=k 459 AN E Azt t3 #& SHZ7= Tableo] YERYSITH

Table6. 7}z 74E HALZ T

o AE AL
T T (A
U HbA| o ) T iR =330

Sample 1 | £33} Fedlo] &4 KW, oA W

Sample 2 EE3l 32 <10 oA <10" RS

Sample 3 BEFE 34 <10* A LW e

Sample 4 AdLeg Mo 71718 LA KW, <10" oA

* Sample 1 : 7F=%F 0.5kg/min, Sample 2 : 7} 09kg/min, Sample 3 : 7}5%F

1.1kg/min, Sample 4 : 7}=%F 2.0kg/min
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I
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82 wHo

7
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on FFE FH

Sk gejaty 54
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7 ExL& Tableo| JER| T

SR T1 T2 T3 T4
(CF%;/Z) 3.4X10° 1.5%10" 2.0X10° 1.0X10°
o) A& A+t &y Al =t Al (v B )
el olo] B N F= 23-e
EZ] [o an V4 jﬂ-Eﬂ 8l IV =4 o T
- L 23 ofol 1.2
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5.6+0.55 5.8+£0.45 4.6£0.45 4.6+0.45

AE 2(0.5%)
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Al E1(0.32%)

A Za118%) < - A 22(0.5%) o / Al=2(0.5%)
|
A E31073%) A =3(0.73%)
AE1(032%) Al=1032%)
Alo =3 : g
Ay HEHHQI F |5 e a.s
Al Z4(116%) AlE2(057%) A Za(116%)
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Tabled. o] We] Z4%A| 7hate] Be B5H7)

e He ax 4 ety
A& 1(0.5%) 4.0+1.00 4.4+0.89 4.0+0.71 2.8+0.84
A& 2(0.9%) 6.01.71 5.0+0.71 5.2+0.84 5.6+0.55
15 3(1.1%) 6.4+0.55 5.8+0.45 6.4+0.55 6.4+0.55
AR 4(2.0%) 6.8+0.45 6.4+0.55 6.6£0.55 6.8+0.45
YA ol AiHeR 09% ol e 7}—?%011%1 AzEA 2 »}EMOH% 20%2)
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Al & 7] 7}
A3 R NEVIES . =EELLL
R BT zs [irg (249 [ o4 | ohE | 5HE | o
D44 St e | A% | AR | A% | 2% | 3% | 3% | 2%
a
@ W&Kg) %?0 o‘ﬂjg 20 | 20 | 20 | 20 | 20 | 19 | 220
=
BUuAE | 1,0000)3t/g | 60 60 | 6 | 8 | s 8 | &
Ot +4/8 2t =8 | 28| 28 | 28 28| 24
Al & 7] 7F
Al S R NERIES =B
8% 18712 e [ se | ona 1042 | 1Ag | 1244
O iy A% A% A% | A% A% | A9
@ U43e) %?0 o‘ﬂjg 220 220 116 220 220 119
“
BUuAFE | 1,0000]3/g 90 120 80 110 90 130
@it +4/8 2t 2t 2t 2t St 2t

w) 23 a0k

L WEBTOIN A AT B AFL18TAA A g5, v 1A Lrick A2
A 2412 A3 AF) HEFAsIL Ao YT, LA FH DA
NA ZAHL HAE 4+ QAL

- YE AT FAUSE AY dolbd #ee & 5+ AU 53, AF9 2
A% A4E A 2 AAT FAuYd g9, B AFS AEAYT FPus

g 78 RAHPAATL SARA 2e Row
CERREE LR e

A}

NEAF ALE s AFel g HAF gy 44 2 2vAs9] 7ZES 9535798
dAstath Z4 AFS AR, 225, AFFHS A6t dER2R HEoe
]

, ArAQl A3 EE Hrhetal, Hxp HEold
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7F HE7E R E R o
HE7t2R gRo] AEF HAY A F8I IFL v Ao AGHE uFF =

Fol gl e AFY BFH EHS Lot st AFe] 45 #igy 437 Vsx

Hre el n5g F 2%, 5%, 7%, 10%= FEste] AFe BSHILE AAsA

Tablel0. BE7lE2H WXo] A5 7}

(1;;:* f;%, %) st ¥ S ﬁgj;
A& 1(2%) 3.6+1.44 5.2+0.84 4.8+0.71 4.0+0.84
A& 2(5%) 5.6+0.55 5.8+0.45 4.0+0.84 4.6+045
A& 3(7%) 3.8+£1.10 3.2+0.84 2.6+0.84 2.6+0.84
AE 4(10%) 2.6+0.89 2.4+1.14 224122 2.0+0.84

He7t2 R HEolo wjeste] 3t 7T E A 23 vl HEe= 5% LFAIFNA

g Fe ATe BT, AR AWHOE LANE F £ 5%lA 1Y FL Ao B

b HQTh 2YFeel dalAE 12 gFol Be+S F2 ATUE Hol: oz 2AHY
o Al damel glolME Y FF 2%9 5%clA JEE Be A0 Bekso]
AFALA slolA ole) Abarg mels) & o

SH7F Hol AL wigEE] Ao &8st

ANE1(2%) st AN Z1(2%)
023 ; 3 s
4
/4 %
N B4(10%) v\

A 22(5%) A 24(10%) Y A 22(5%)

A Z3(7%) A 23(7%)
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A& 0| 6 B 5
7
/< 4
A| 24(10% Al&@2(5% Al 24(10% N22(5%
| 24(10%) K |Z2(5%) | 24(10%) \ |22(5%)
A&3(7%) N23(7%)
Tablell. HE7t2H HEo] nF3 TH| g wE 47 Test 23}
B nEY w7 A
= kU
%L'ﬂ__ 6‘:]-%]:(%) LIS 07]— E’.J/]'
2o REYD TATE Eou, Mo @& EFW
Sample 1 2 _
7] A =E Holy
2o FEHPDL naBge] Tow, Ho| gy
Sample 2 5 o 7Y 480 A5ATE Hol BIUL |E Gl gol
B2 ool HIEE B}E
go| Qe Fd 7k ABH A4
Sample 3 7
=Ao]l Evte Aol AARS
aFFguko] |WF A 2d e glo] Ao sho] E3 H
Sample 4 10 _
o} 4BET 1 e
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Lt gzt HFol

A Higo] w3 fAT AAA o AT
e AFe #F5H SH4S Lot uA s
& mFEF T 5%, 7%, 10%, 15% =2 TR

3 1']-‘5 ﬁii weEe 15 EGHE
AFe] 48 o
AFe BsHME AAsHAT

Table12. ¥ A} HE o] BEH 7}

(1;;:* f;%, w ~ ER “ as ity
AR 16%) 3.6+1.14 5.2+0.84 2.4+0.84 4.0+0.84
AE 27%) 40+1.112 5.0+0.71 3.2+0.84 464045
AR 3(10%) 5.4+0.89 5.6+0.55 4.4+1.14 5.2+41.64
AR 4(15%) 2.6+0.89 3.2+0.84 2.8+0.55 3.0+0.84

A Higole A9 wjgute] W 75 E ZANSE 27 vl BEE 7% 10% nLFFTF
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