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연 개 내.Ⅲ

한 청 질 연1.

한 청 집 질특 사1)

청 집①

집 청 함량 염도 측②

집 청 질 아미 태 질 함량(2)

집 청 타민 티라민 함량(3)

집 청 생균(4)

청 에 우 균주 리2)

청 에 우 균주 리①

단 질 해능과 질 생 능 우 한 균주②

특허 등 탁 균주 집③

청 리 균주 생 학 특 사④

청 리 균주 내열⑤

2. 청 우 균주 리 실 개

청 우 균주 액체 양액 특 사1)

균주 한 청 질특 사2)

균주 시킨 청①

균주 시킨 청 아미 태 질 함량②

균주 시킨 청 질 함량③

균주 시킨 청 질④

균주 시킨 청 함량⑤

균주 시킨 청 해능⑥

균주 시킨 청 지역특 사⑦
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청 후보균주3)

후보균주 특허균주 한 청 질특 사4)

후보균주 특허균주 한 청 원당 함량①

후보균주 특허균주 한 청 색도②

후보균주 특허균주 한 청 능평가③

후보균주 특허균주 한 청 pH④

후보균주 특허균주 한 청 라 칼 거능DPPH⑤

후보균주 특허균주 한 청 아미 태 질 질 함량⑥

우 균 한 내 청 질 연3.

균 안 개1)

균 도 간에 청 질 변①

균 도 간에 변pH②

균 도 간에 질 아미 태 질 변③

균 도 간에 해능 변④

청 과 닉 아민 생 량 사2)

합 양에 한 생 해 과3) Bacillus cereus

업체별① B. cereus 검

지에Nutrient② B. subtilis 에 한P-L2 B. cereus 생 해 과KCCM 12142

지에Soymilk③ B. subtilis 에 한P-L2 B. cereus 생 해 과KCCM 12142

청 시④ B. subtilis 에 한P-L2 B. cereus 생 해 과KCCM 12142

고 질 청 량 생산 실 실험4)

청 균 보 시 산업5)

청 우 균주 리 보 개4.



- 6 -

계 양 별 청 균 특 변 사1)

균 계 에 청 함량 측pH①

균 계 에 청 단 질 함량 측②

균 계 에 청 질 측③

균 계 에 청 아미 태 질 함량 측④

균 계 에 청 해 과 측gelatinase⑤

안 균 우 특 지 개2)

합 양에 한 균주 특 복①

합 양에 함량 단 질 함량 측pH②

합 양에 질 측③

합 양에 아미 태 질 함량 측④

해 과 측gelatinolytic⑤

균 보 사 개3)

양 포 균①

아포 균②

아포③

양 포 아포④

양 포 아포 태 비⑤

균 한 청⑥

균 사 량 립⑦

균 개4)

균 한 청 한 매뉴얼 립5)

청 체계 능평가 립6)
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연 개 결과.Ⅳ

한 청 질 연1.

가 우 한 청 균주 리하 하여 내 시 청 또는 가에 청.

건 집하 다 경 도 포천시 주시 주시 양주시 산시 산 천시102 . , , , , , , ,

창 역시 등에 재하는 한 동 합 원사 산지에 생산한 청,

가공하는 가 집하 다

. 에 시 또는 가 매 청 집하고 질 아미 태 질· ,

함량 질 해 티라민과 타민 함량 등 하여 청 질특 규 하 다, .

다 리 균주 생 학 특 과 한천 지 상 식 한 사하여 능 우.

하 비 에 맞는 균주 하고 동 하여 신 균주 보하 다.

라. 단 질 해능과 질 생 능 차 집 청 에 단 니523

리하 다.

마. Bacillus subtilis 고 에 도 생 가능한 균주는52℃ 에 도 생62℃

하는 강한 내열 보 다.

2. 청 우 균주 리 실 개

가 리 균주 특 별 하고 후보 균주 택하여 에 해 직.

청 하여 질 생 도 양 미 단 질 해 해 등 측, , ,

하여 후보 우 균주 하 다.

각각 균주 주 에 한 결과 탕 후보균주 하고 시간 도 등. ,

경변 에 차 실험 실시하 다2 .

다 균 균주 개 도 차 하여 청 냄새 맛 질. , , ,
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해능 등 고 하여 다 균 하 다.

라 균주는 단독 또는 복합 사 통하여 보다 다양한 맛과 향 가진 청.

할 다.

우 균 한 내 청 질 연3.

가. 우 균주 B. subtilis 하여 내 해균 지P-L2 B.

cereus 과 어 시함 우 균 한 B. cereus 해균

억 과 가 다.

. B. subtilis 균 도 간 시함 균P-L2 ,

내 보 한 한 료 것 평가 다.

다 개 청 균 아포 태 어 보 도 간에 한 향 크게.

지 않는다 균 생산 통과 상 지 비 감 해 실 에 보.

하 개월 상 보 통할 다6 · .

라. 본 연 에 사 균에 한 청 시간 경과함에 라 닉 아민 함량

가하는 경향 보 지만 에 검색한 타사 시 청 과 비 하 는 낮,

찰 었 에 우 균주 별 통해 닉 아민 생산 어할,

는 사료 다.

마 개 균 산업체 량생산 공 에 직 시 보 하여 균 한

량 생산 실 실험 거침 산업 가능 하 다.

청 우 균주 리 보 개4.

가. 청 에 사 는 B. subtilis 균주는 복 계 양 하게 각 낮

아 청 시 질 하 다 우 한 질 청 생산하 해 는 균주.

지 복시키는 탐색할 필 가 다 계 양에. Bacillus subtilis

상실 지하 하여 한 경 하에 상 경쟁 통해 강한 균주 하 다.
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경쟁 양 통해 청 균 복시 고 질 청 한 우.

균주 보 립하 다 경쟁 양에 사 가능한 균주는. B.subtilis 같 도에

생 가능한 균주 것 독 질 생 하지 않아 B.subtilis 변 할

험 없는 균주여야 한다.

다 균 우 한 특 지하는 택하여 한천 지에 균 양시킨 양 포. colony

경 트 에 내 강하고 보 가능한 아포 태 변 시킨 후 균 하 다.

라 아포. B.subtilis 균 고 에 도 생 가능하므 원료 직후 가량80℃

고 상태에 하여 생할 는 균 염 고열 어할 뿐만 아니라,

고 에 는 고 해 업 에 산재하는 균 하

하여 생하는 염도 어 다 뿐만 아니라 원료단계에 후 청.

단계에 지 동 한 비 사 하는 업체 특 상 생할

는 차 염 고열 어할 는 과가 다.

마 리 동 균 비 에게 안 고 지 공 하 해 아포 동결건. ,

하여 간 보 비 공 는 균 경우 우 타 포.

함 통 한 하고 청 량 생산 필 한 업체에는 액상 앰플

타 생산량에 라 다양한 량 하여 공 함 보다 균 보

가능하다.

생 간 지 간 보 한 양 포 비 하 균 능.

상 양 포 과 사하게 타 균 지 고 보 가,

능함 하 다.

사 비 청 업체는 공 체계 루어 지지 못해 연 균 한.

생산 할 없어 균 사 하 들다 라 본 개 균100% .

가 우 한 청 생산 할 도 과학 고 보체계 뉴얼 공하 다.

아 청 능 특 과학 시할 는 능평가 앙 트 사.

체계 하여 립하여 시하 다.
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연 과 과 계.Ⅴ

연 과1

학1.

가. 2009. 10. 15. YJ Ko, YH Son, DH Kim, CH Ryu, Isolation, identification and characterization

of Bacillus spp. from the chungkukjang in the various regions of Korea, Korean Society of

Life Science

.. 2009. 10. 15, YH Son, BS Gu, YJ Ko, CH Ryu, Quality characteristics of chungkukjang

fermented by isolated strains from commercial product, , Korean Society of Life Science

다. 2010. 06. 24, YH Son, YJ Ko, EJ Kim, EJ Kim, DH Kim, CH Ryu, Isolation superior strains

from commercial chungkukjang and Its quality characteristics, The Korean Society for

Microbiology and Biotechnology

라. 2010. 10. 21, YH Son, HS Je, CH Ryu, Competitive culture of B.subtilis and B.cereus in

soymilk and nutrient broth, Korean Society of Life Science

마. 2010. 10. 21, YH Son, DH Kim, HS Choi, CH Ryu, Quality characteristics of chungkukjang

fermented by isolated strains from commercial chungkukjang, Korean Society of Life Science

양 결과2.

가 학.

사학1) , 2011. 02. 28.

Bacillus subtilis 균 복 한P-L2 Micrococcus luteus 합 양

진 사학2) , 2011. 02. 28.

Bacillus subtilis 항염 과P-L2

해 사학3) , 2011. 02. 28.

청 Bacillus subtilis 합 양에 한 Bacillus cereus 생 해 과

컨3.
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다 청 산업 공 균개 뉴. , , KBS , 2011.04.20

실시5.

가 업체 산청 산곶감고 합. :

실시 간 : 2011.10~2012.10

내 청 균 생산:

업체 산청 능 합. :

실시 간 : 2011.10~2012.10
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과 계2

식 독1. Bacillus cereus 감 시 안 한 생산 보

비 에 맞는 다양한2. 개 지

개 업체에 하여3. 안 한 생산에

탐색 미생 개 특허 원 후 산업체에4. 하고 함

에 하고 는 본산 낫 균5. 체 과

청 에 한 미지 개 신 창 통해6. 비 진

청 안 보에 한7. 비 건강 보

통 식8. 우 보 료 공

청 에 타 식 고 질 본 시9.

과 간 연 악하여 연 실 결과 과달10.

과학 검 없 생산 비하는 청 능 검 하여 비 가 안심하고11. ·

비하게 하여 청 가공 비 진시 민건강 향상에 여함

통 식 산업 통한12. 민 득

한 통 식 계 한13.

14. 고 가가치 청 재 건강 능식 들에 한 민 심과 지식

연 행 하여 얻어진 결과들 집에 게재 특허 에15. SCI

독 지 보
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SUMMARY

. Title : Development and Dissemination ofⅠ Chungkukjang Starter

. Purpose and necessityⅡ

‘○ Chungkukjang’ is a Korean traditional bean fermented food with a great amount of

various nutrition. Due to the recent news reports of the fermented food to have

superb capabilities of thrombolytic function, immune enhancement, antioxidant effects,

physiological effects and etc., the consumption of the food is increasing. The

measures reflecting the current change, to promote the safety of Korean fermented

food production as well as to manufacture Chungkukjang food product in the stabilized

quality should be urgently secured.

The current○ Chungkukjang manufacturing is based on experience using the natural

strains. Therefore, the disadvantages are generated developing serious contaminations

caused by miscellaneous bacilli and other germs and difficulties in the quality control

of the food production. To produce safe Chungkukjang products, it is important to

develop high quality strains.

Also, a process improvement system should be established to apply high quality○

strains with superb characteristics and produce food products without a bio-control

and aseptic manipulation facility.

In addition, the product to substitute Japanese○ Bacillus natto eating into the

Chungkukjang market saturated mostly with Jjigae or stew products. Therefore,

through the fundamental prevention of the contamination by miscellaneous bacilli and

other germs

The development of fresh Chungkukjang with the unique Korean flavors, while the

contamination by miscellaneous bacilli and other germs is fundamentally prevented, will

vitalize differentiated market from the uniformed market with Japanese Natto and

promote the commercialization for the export market.



- 14 -

○ Chungkukjang Strain Distribution System Establishment

- For the glottalization of Chungkukjang products, a stabilized manufacturing system is

urgently required to produce products in a uniformed quality through accomplishment

to minimize uncomfortable flavors which may result rejections by the Westerners as

well as some Koreans and to define the unique functional characteristics.

- After the market is established with defining and promoting of the superiority and

the functionality of Korean Chungkukjang, the market size can be expanded with the

variety of product developments for the consumer tastes applying many different

tastes, flavors and functions based on various developed strains differentiating from

the already formed Japanese Natto market.

- Currently, the fresh Chungkukjang is produced with the soybeans inoculated with the

strains for Japanese Natto (Pulmuone). And, the powder products made with drying

and grinding the fresh Chungkukjang are sold in market. However, in soon, just as

happened to strawberry and rose industries, the copyright clam raised by the strain

development country may cause the unfortunate events to pay a great amount of

royalty. A series of technologies to select the differentiated strains with

Chungkukjang’s original flavors, tastes and functions, to culture to artificially improve

superb characteristics of the selected stains and to preserve the characteristics while

the degrade or the elimination of the genetic characteristics occurred during passaged

culture process is prevented should be steadily progressed.

Superb strains for fermentation should be separated and identified from the○

products in Korean market. Then, by researching the each strain’s characteristics, the

strains which have outstanding characteristics and are fit to the consumer tastes

should be selected. And, the starters have to be developed to preserve the selected

strains’ original bio-chemical characteristics during storages and shipping with minimal

changes in numbers and/or deformations. Finally, a system should be established to

manufacture the Chungkukjang products with uniformed qualities using the developed

starters.

If○ B.subtilis, the strains for Chungkukjang fermentation, is repeatedly passaged

cultured, various enzyme activities are reduced causing the quality degrade of the
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Chungkukjang. Also, the freeze drying or frozen cold storage is not appropriate to

preserve and manage the characteristics of the fermentation strains (B. subtilis) with

the nature of extreme mutations. Therefore, the technology development for

preservation and recovery of the starters’ activities is required to manufacture

Chungkukjang products with the uniformed high quality.

With biological preservation using the superb starter obtained through the safety○

secured by the development of harmful microorganism reduction and elimination

technology to suppress harmful germs, the product disposal amount caused by the

abnormal fermentations of miscellaneous bacilli and other germs should be minimized

to reduce the risk of the manufacturer.

In Japan, due to the uniformity and simplification caused by using standard single○

strains, the product development is expected to be reached the limit. By securing

various strains for Korean environment and steady researching on the strains, the

superiority of Korean soybean fermented products can be promoted and Korea’s

position as the leading country of fermentation food will be confirmed to contribute to

the Korean food’s globalization activities.

. Contents and extendⅢ

1. Product Quality Standardization Research for Korean Chungkukjang

1)

Collection of①

Moisture contents and salinity in collected②

(2) Total and amino nitrogen contents in collected

(3) Histamine and tyramine contents in collected

(4) Viable cell count in collected

2)

①

Selection of superb strains according to proteolytic activity and mucilage contents②
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Collection of patent registrated and donated strains③

Investigation of biological properties of isolated strains from④ Chungkukjang

Heat resistance of isolated strains from⑤ Chungkukjang

2. Separation and Application Technology Development of Superb Strains for

Chungkukjang Fermentation

1)

2)

Production of① Chungkukjang fermented by sellected strains

A② amino nitrogen contents of Chungkukjang fermented by sellected strains

③ Total nitrogen contents of Chungkukjang fermented by sellected strains

Length of mucilage of④ Chungkukjang fermented by sellected strains

Moisture contents of⑤ Chungkukjang fermented by sellected strains

Fibrinolytic activity of⑥ Chungkukjang fermented by sellected strains

Properties of⑦ Chungkukjang fermented by sellected strains according to region

3)

4)

Reducing sugar contents of① Chungkukjang fermented by candidate strains and

donated strains

Chtomaticiity of② Chungkukjang fermented by candidate strains and donated strains

Sensory evaluation of③ Chungkukjang fermented by candidate strains and donated

strains

pH of④ Chungkukjang fermented by candidate strains and donated strains

DPPH free radical scavenging activity of⑤ Chungkukjang fermented by candidate

strains and donated strains

⑥ Total and amino nitrogen contents of Chungkukjang fermented by candidate strains and

donated strains
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3. Korean Chungkukjang Quality Standardization using the Superb Starter

1) Development of stable storage technique for Chungkujang starter

Changes of mucilage contents according to storage temperature and period of①

Chungkujang starter

Changes of moisture contents and pH according to storage temperature and period②

of Chungkujang starter

Changes of t③ otal and amino nitrogen contents according to storage temperature and

period of Chungkujang starter

Changes of fibrinolytic activity according to storage temperature and period of④

Chungkujang starter

2)

3)

Detection of① B. cereus from companies

Inhibitory effect of② B. subtilis P-L2 to B. cereus KCCM 12142 on Nutrient agar

medium

Inhibitory effect of③ B. subtilis P-L2 to B. cereus KCCM 12142 on soymilk medium

Inhibitory effect of④ B. subtilis P-L2 to B. cereus KCCM 12142 on Chungkukjang

production

4)

5)

4. Separation and Storage Technology Development of Superb Strains for

Chungkukjang Fermentation

1) Changes of properties of Chungkukjang starter according subculture times

pH and moisture content of① Chungkukjang according subculture times of starter
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T② otal nitrogen contents of Chungkukjang according subculture times of starter

Length of mucilage of③ Chungkukjang according subculture times of starter

A④ mino nitrogen contents of Chungkukjang according subculture times of starter

Fibrinolytic and gelatinolytic activities of⑤ Chungkukjang according subculture times

of starter

2) Development of stable preservation technique for maintain superb characteristics of

Chungkukjang starter

Recover of characteristics of starter by mixed-culture①

pH and total nitrogen content of② Chungkukjang by mixed-culture

Mucilage of③ Chungkukjang by mixed-culture

Amino nitrogen contents of④ Chungkukjang by mixed-culture

Fibrinolytic and gelatinolytic activities of⑤ Chungkukjang by mixed-culture

3) Dissemination of long-term storing starter and development of its usage

Problem of vegetative cell type of starter①

Manufacture of sporulating starter②

Yeild of sporulating of starter③

Fermentation efficiency of vegetative cell type starter and sporulating starter④

Comparison of morphology of vegetative cell type starter and sporulating starter⑤

Fermentation of⑥ Chungkukjang using starter

Establishment of optimum quantity of starter for fermentation⑦

4) Development of surpub starter

5)

6)
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. ResultsⅣ

1. Product Quality Standardization Research for Korean Chungkukjang

A. 120 cases has been collected from the Chungkukjang products sold in market and

homemade Chungkukjang to separate superb strains for Chungkukjang fermentation.

The member companies of Korea Jang Cooperative in Pocheon City, Paju City, Nam

Yangju City in Gyeonggi-Do, and Nonsan City and Geumsan-Gun in Chung Nam,

Jecheon City in Chung Buk, Sunchang-Gun in Jeon Nam, and Daegu City along with

farming households growing their own beans have participated in the collection.

B. From analysis of total nitrogen, content amount of amino nitrogen, nitrogen

decomposition efficiency, the content of tyramine and histamine of collected

Chungkukjang samples, the quality characteristics of Chungkukjang is defined.

C. New strains is secured with the selected and identified strains to fit to consumers’

favor after the investigation of the biochemical characteristics and the confirmation of

the capability to culture on agar medium.

D. Based on the differences in protein decomposition rate and viscose substance

creation rate of the collected Chungkukjang samples, 523 species of single colonies

are separated.

E. The most of strains are Bacillus subtilis. And, the most are survived in high

temperature of 52 while some of the tested strains show strong heat resistance to℃

survive the high temperature of 62 .℃

2. Separation and Application Technology Development of Superb Strains for

Chungkukjang Fermentation

A. After categorizing the separated strains, the candidate strains are selected to

inoculate to the culturing beans to make Chungkukjang. From the produced

Chungkukjang, viscose substance creation rate, quantity, flavor, protease, and

thrombolytic enzyme are measured to select the outstanding and candidate strains.
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B. Based on the result of each strains’ application to soybeans, the candidate strains

are selected for the secondary production experiment under various environment

changes including fermentation time and temperature.

C. The multiple of starters are selected respecting the differences in personal favors

and considering the smalls, the tastes, the viscose substances and thrombus

dissolution rates of the Chungkukjang samples.

D. By using single or multiple variety of starters, the Chungkukjang with more variety

of tastes and flavors can be produced.

3. Korean Chungkukjang Quality Standardization using the Superb Starter

A. By proposing an effective measure using one of the selected outstanding strains,

B.subtilis P-L2, to control B.cereus, a defined harmful bacillus for fermentation foods,

it is showed that the effect to suppress growths of B.cereus and other harmful bacilli

can be delivered using outstanding starter.

B. The discloser of the optimal temperature and period to store B.subtilis P-L2 starter

is evaluated to be important data for effective distribution of the starter products

within Korea.

C. The developed Chungkukjang starters are produced in sporulating forms so that the

influence regarding storage temperature and period won’t be great to the starter

products. The produced Chungkukjang starters can be stored and distributed for max.

6 months in the normal temperature resulting advantages both in product quality

maintenance and cost reduction not only during the distribution, but also production

process.

D. During the fermentation process of the starters used in the research, Biogenic

Amines content shows slow increase as time passes. However, since the content is

found to be less than other Chungkukjang products in the market, it can be considered

that the production of Biogenic Amines is fully controllable with selected outstanding

strains.
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E The possibility of industrialization is confirmed by the demonstrational experiment to

apply the developed starter product to for mass production process.

4. Separation and Storage Technology Development of Superb Strains for

Chungkukjang Fermentation

A. If B.subtilisstrains used for Chungkukjang manufacturing are repeatedly passaged

cultured, the activities of various enzymes are reduced causing the produced

Chungkukjang’s quality degrade. To produce great quality Chungkukjang, the

technology to maintain or to recover the strains’ activity is required to be searched.

To prevent loss in the activity of Bacillus subtilis caused by the passaged culture

process, strong strains are selected by mutual competitions in the limited environment.

B. The technology to preserve the superb strains is established by recovering the

activity of the strains for Chungkukjang production through the competitive culture.

The strains usable in the competitive culture would be aerobic strain which can

survive in the same temperature with B.subtilis. Also, the strain should be harmless

strains not producing any toxic substance.

C. After selecting a colony maintaining the superb characteristic of the starters, the

colony is cultured on the agar medium. Then, the cultured feeder cells are converted

into the sporulating form with high tolerance against environmental stress and possible

long-term preservation to produce the starters.

D. The sporulating formed B.subtilis starters are possible to live and grow in high

temperatures. Therefore, the starters can be inoculated to the beans in high

temperatures of 80 so that the contamination of misc. germs can be controlled with℃

the high temperature. Also, contamination of the airborne germs which has been

dispersed by the high temperature steam released from the high temperature beans

controlled as well. Moreover, the cross contamination which can be occurred due to

the manufacturer’s production characteristics of using the same facility and containers

from the initial stages to the completion of Chungkukjang production can be controlled

with the high temperature.

E. The freezing drying technique is employed for the long-term storage for stabilized
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and steady supply of the separated and identified starters to consumers. For the

consumer product, the Chungkukjang can be made as power and packed in small

quantity packages with specified the shelf-life. For the places requiring Chungkukjang

in large quantity, liquid ample type packaged products in various sizes can be supplied

for more efficient starter product supply.

F. Compared with the feeder cells which has been stored in a long-term after the

optimal growth period, the starter product’s fermentation rate is showing similar value

with the normal feed cells’ fermentation efficiency so that it is confirmed that the

preservation of the activity and the long term storage of the starter products are

possible.

G. Since the manufacturing processes are not established systematically, it is not

possible to produce products with a uniformed quality throughout the year to make

hard for consumers and Chungkukjang manufactures to take the full advantage of the

starter application. Therefore, the scientific and information-systematic manual is

provided to produce the most outstanding Chungkukjang products using the developed

starters in the research.

H. The organic evaluation to scientifically show the organoleptic property of the

Chungkukjang , the survey measure and the determination criteria are established and

proposed.

. Achievement and Application PlanⅤ

Paragraph 1. Achievement

1. Scientific publication

A. 2009. 10. 15. YJ Ko, YH Son, DH Kim, CH Ryu, Isolation, identification and characterization

of Bacillus spp. from the chungkukjang in the various regions of Korea, Korean Society of

Life Science

B. 2009. 10. 15, YH Son, BS Gu, YJ Ko, CH Ryu, Quality characteristics of chungkukjang
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fermented by isolated strains from commercial product, , Korean Society of Life Science

C. 2010. 06. 24, YH Son, YJ Ko, EJ Kim, EJ Kim, DH Kim, CH Ryu, Isolation superior strains

from commercial chungkukjang and Its quality characteristics, The Korean Society for

Microbiology and Biotechnology

D. 2010. 10. 21, YH Son, HS Je, CH Ryu, Competitive culture of B.subtilis and B.cereus in

soymilk and nutrient broth, Korean Society of Life Science

E. 2010. 10. 21, YH Son, DH Kim, HS Choi, CH Ryu, Quality characteristics of chungkukjang

fermented by isolated strains from commercial chungkukjang, Korean Society of Life Science

2. Development of human resources and application

A. Thesis for degree

1) Son Yong-hwi, Master degree, 2011. 02. 28.

Study on the Mixed Culture with Micrococcuus luteus for Recovering Activity of Bacillus

subtilis P-L2

2) Kim Jin-yong, Master degree, 2011. 02. 28.

A Study of the Anti-inflammatory Effect of Bacillus subtilis P-L2

3) Je Hae-su, Master degree, 2011. 02. 28.

Inhibitory Effect of Mixed-culture with Bacillus subtilis on Growth of Bacillus cereus During

the Fermentation of Chungkukjang

3. Technique consulting

A. Date : 09.08.05, Company : Korea Macggurm

Contents : Management of Chungkukjang fermentation strains, container and temperature

B. Date : 09.08.06, Company : Gobang Food

Contents : Management of Chungkukjang fermentation strains, container and temperature
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C. Date : 09.08.06, Company : Jangmaul

Contents : Management of Chungkukjang fermentation strains, container and temperature

D. Date : 09.08.06, Company : Changnyeong Food

Contents : Management of Chungkukjang fermentation strains, container and temperature

E. Date : 09.08.07, Company : Samsang Food

Contents : Management of Chungkukjang fermentation strains, container and temperature

F. Date : 09.08.07, Company : Sangju Food

Contents : Management of Chungkukjang fermentation strains, container and temperature

4.. Public relations

A. ‘Development and globalization of Chungkukjang starter’. FNBNEWS. 2011.3.28.

B. ‘Developement of Chungkukjang starter for Korean traditional taste ’, KOREA AgraFood,

2011.04.11

D. Industrial development of Chungkukjang starter, KBS News, 2011.04.20

Paragraph 2. Achievement Application Plan

1. Manufacturing technology security for lower than Bacillus cereus standard defined

in Korean Food Standards Codex.

2. Various fermentation food product development indexes fitting consumer tastes.

3. Technology transfer of the development technology to fermentation food

manufactures for the application to safe product manufacturing.

4. Technology transfer to the industry of the found microorganisms and the developed

technology after the patent application process.

5. Import replacement and starter export effect of the Natto starters currently

dependent to imports.
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6. Soy bean consumption promotion through new consumption creation through

Chungkukjang’s new recognition.

7. Consumer health protection by safety security of Chungkukjang.

8. Data provision for promotion for superiority of Korean traditional fermentation food.

9. An example of high quality development of Chungkukjang and other fermentation

food products.

10. Exceeding achievement of the research performance and result materials by grasp

of the research flow between detail tasks.

11. The confirmation of the functionality of Chungkukjang products, which has been

produced and consumed without a scientific verification, makes consumers to consume

with confidence resulting the promotion of Chungkukjang products as well as

contribution to people’s health improvement.

12. Farmers’ income increase through traditional fermentation food industry

visualization.

13. The cornerstone for the glottalization of Korean traditional fermentation foods.

14. The increase of the citizens’ interest and knowledge on the highly value-added

health foods based on Chungkukjang.

15. Security of the dominant position resulted by publication of the research results

on expert SCI level journals and the early copyright establishment.
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Ranges of Moisture(%) Number (rate %) Ranges of Salinity(%) Number (rate %)

>65 2 (1.96%) >5.0 5 (4.90%)

60~65 9 (8.82%) 4.0~4.9 6 (5.88%)

55~60 31 (30.39%) 3.0~3.9 10 (9.80%)

50~55 33 (32.35%) 2.0~2.9 28 (27.45%)

45~50 19 (18.63%) 1.0~1.9 27 (26.47%)

<45 4 (3.92%) <1.0 26 (25.49%)

<8 (Powder type) 4 (3.92%)

Total 102 (100%) Total 102 (100%)
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Sample
Total

Nitrogen

Amino

Nitrogen
Sample

Total

Nitrogen

Amino

Nitrogen
Sample

Total

Nitrogen

Amino

Nitrogen

A 9.13 729.00 AI 7.76 644.09 BQ 8.26 1382.17

B 7.27 1028.87 AJ 7.55 173.71 BR 6.48 883.19

C 8.76 1088.63 AK 7.45 356.86 BS 8.45 1785.32

D 6.50 830.32 AL 7.68 221.00 BT 7.89 1914.05

E 8.04 2054.93 AM 7.46 719.68 BU 8.13 645.41

F 7.65 2028.76 AN 6.82 1621.41 BV 7.17 433.44

G 7.38 1046.05 AO 6.27 912.37 BX 7.57 1598.71

H 6.89 626.20 AP 6.22 1396.97 BY 6.04 1401.16

I 7.02 610.80 AQ 6.85 1527.31 BZ 8.49 349.71

J 6.91 1142.90 AR 7.48 1112.78 CA 7.06 1922.07

K 6.44 1023.23 AS 7.10 1254.57 CB 8.87 762.65

L 6.44 707.64 AT 6.55 664.73 CC 6.99 608.75

M 7.03 1837.92 AU 5.88 729.46 CD 6.62 872.05

N 6.82 306.00 AV 6.61 589.41 CE 6.60 1576.10

O 6.52 574.39 AW 7.55 672.77 CF 7.17 874.59

P 6.26 1064.45 AX 6.60 1777.65 CG 7.15 665.07

Q 7.26 518.25 AY 9.95 2195.07 CH 6.51 1256.36

R 7.34 728.63 AZ 7.77 1360.43 CI 7.77 657.91

S 7.28 1189.37 BA 8.35 971.32 CJ 7.86 759.37

T 6.27 666.67 BB 7.55 1307.13 CK 8.12 443.51

U 6.97 661.08 BC 6.83 524.68 CL 6.58 440.29

V 6.98 554.65 BD 6.74 693.01 CN 7.73 1274.61

W 6.08 1254.94 BE 7.16 1440.19 CO 7.69 2700.66

X 6.45 1261.01 BF 7.31 1142.19 CP 7.75 1660.76

Y 6.46 725.23 BG 6.86 1587.14 CQ 6.65 1267.13

Z 6.11 399.13 BH 7.00 484.31 CR 6.19 1189.95

AA 7.88 608.17 BI 7.61 607.80 CU 7.18 1512.51

AB 5.84 616.94 BJ 7.83 1216.65 CV 6.78 654.45

AC 7.13 403.46 BK 5.29 1123.01 CW 6.23 1348.69

AD 7.51 217.99 BL 7.95 1249.43 CX 6.71 727.26

AE 6.21 635.58 BM 7.55 1583.39 CZ 7.07 2110.25

AF 7.13 712.56 BN 8.21 1004.93 DC 7.72 537.06

AG 7.56 1302.10 BO 7.55 462.37 DE 7.15 1186.97

AH 5.82 734.69 BP 8.67 1595.73 DF 8.51 920.96
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Sample
AN

TN
Sample

AN

TN
Sample

AN

TN
Sample

AN

TN
Sample

AN

TN
Sample

AN

TN

A 7.98 R 9.93 AI 8.30 AZ 17.51 BQ 16.73 CI 8.47

B 14.15 S 16.34 AJ 2.30 BA 11.63 BR 13.63 CJ 9.66

C 12.43 T 10.63 AK 4.79 BB 17.31 BS 21.13 CK 5.46

D 12.77 U 9.48 AL 2.88 BC 7.68 BT 24.26 CL 6.69

E 25.56 V 7.95 AM 9.65 BD 10.28 BU 7.94 CN 16.49

F 26.52 W 20.64 AN 23.77 BE 20.11 BV 6.05 CO 35.12

G 14.17 X 19.55 AO 14.55 BF 15.63 BX 21.12 CP 21.43

H 9.09 Y 11.23 AP 22.46 BG 23.14 BY 23.20 CQ 19.05

I 8.70 Z 6.53 AQ 22.30 BH 6.92 BZ 4.12 CR 19.22

J 16.54 AA 7.72 AR 14.88 BI 7.99 CA 27.22 CU 21.07

K 15.89 AB 10.56 AS 17.67 BJ 15.54 CB 8.60 CV 9.65

L 10.99 AC 5.66 AT 10.15 BK 21.23 CC 8.71 CW 21.65

M 26.14 AD 2.90 AU 12.41 BL 15.72 CD 13.17 CX 10.84

N 4.49 AE 10.23 AV 8.92 BM 20.97 CE 23.88 CZ 29.85

O 8.81 AF 9.99 AW 8.91 BN 12.24 CF 12.20 DC 6.96

P 17.00 AG 17.22 AX 26.93 BO 6.12 CG 9.30 DE 16.60

Q 7.14 AH 12.62 AY 22.06 BP 18.41 CH 19.30 DF 4.98
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Sample Histamin Tyramine Sample Histamin Tyramine Sample Histamin Tyramine

A 0.00 230.93 AI 22.63 310.32 BQ 0.00 15.58

B 40.68 139.56 AJ 0.00 241.08 BR 5.02 13.19

C 0.00 397.93 AK 0.00 298.84 BS 0.00 104.72

D 0.00 135.81 AL 4.61 45.52 BT 0.00 14.55

E 8.69 239.65 AM 0.00 1193.53 BU 0.00 427.93

F 26.92 1779.75 AN 0.00 120.41 BV 0.00 283.67

G 18.80 1536.76 AO 0.00 46.33 BX 0.00 14.48

H 0.00 564.90 AP 0.00 1342.43 BY 0.00 546.81

I 0.00 786.86 AQ 0.00 92.65 BZ 0.62 12.71

J 28.68 812.32 AR 0.00 1086.86 CA 0.00 1059.82

K 0.00 1100.74 AS 19.34 343.25 CB 0.00 16.29

L 6.37 1217.59 AT 0.00 79.08 CC 0.00 21.02

M 5.38 1658.59 AU 0.00 17.89 CD 1.60 765.96

N 0.00 28.61 AV 25.26 44.87 CE 0.00 27.66

O 0.00 79.50 AW 0.00 668.79 CF 1.58 307.78

P 1.82 67.57 AX 59.93 11.43 CG 0.00 1205.28

Q 13.77 356.60 AY 0.00 567.37 CH 0.00 534.60

R 24.09 692.83 AZ 0.00 394.85 CI 0.00 638.76

S 51.81 487.37 BA 0.00 296.92 CJ 63.82 16.52

T 0.00 570.64 BB 0.00 1064.02 CK 40.03 1.13

U 0.00 866.70 BC 0.00 245.40 CL 43.48 170.76

V 0.00 51.13 BD 0.00 19.60 CN 0.00 440.21

W 0.00 1397.50 BE 23.65 1214.68 CO 4.77 1098.59

X 562.06 1674.51 BF 0.00 1029.75 CP 0.00 35.66

Y 0.00 166.14 BG 0.00 224.41 CQ 0.00 11.18

Z 533.97 1913.51 BH 0.85 543.71 CR 0.00 70.01

AA 44.33 642.61 BI 0.00 41.74 CU 0.00 853.19

AB 0.00 0.00 BJ 0.00 28.50 CV 14.77 192.95

AC 0.00 179.95 BK 0.00 1018.45 CW 3.59 4.15

AD 0.00 144.98 BL 0.00 555.87 CX 0.00 15.80

AE 0.00 510.39 BM 0.00 34.82 CZ 0.00 214.60

AF 16.60 0.00 BN 0.00 603.57 DC 1.80 48.56

AG 755.40 1757.04 BO 0.00 60.03 DE 2.52 126.07

AH 73.48 172.91 BP 0.00 1221.55 DF 0.00 495.05
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Sample Viable cells Sample Viable cells Sample Viable cells

A 1.0 × 10
10

AI 3.0 × 10
9

BQ 5.6 × 10
7

B 6.0 × 10
9

AJ 4.0 × 10
7

BR 2.2 × 10
8

C 4.0 × 10
9

AK 3.0 × 10
6

BS 1.6 × 10
8

D 2.0 × 109 AL 3.6 × 108 BT 2.9 × 107

E 1.1 × 1010 AM 2.3 × 108 BU 2.9 × 108

F 1.4 × 10
10

AN 2.0 × 10
8

BV 6.2 × 10
8

G 9.6 × 10
10

AO 2.44 × 10
8

BX 2.3 × 10
7

H 1.6 × 10
10

AP 1.0 × 10
8

BY 5.0 × 10
7

I 1.8 × 10
10

AQ 1.3 × 10
8

BZ 3.6 × 10
7

J 1.1 × 10
10

AR 6.4 × 10
7

CA 3.4 × 10
6

K 1.4 × 10
10

AS 1.7 × 10
8

CB 2.5 × 10
7

L 1.2 × 1010 AT 2.3 × 108 CC 2.9 × 107

M 6.0 × 109 AU 3.9 × 108 CD 3.4 × 107

N 1.6 × 10
10

AV 2.7 × 10
8

CE 3.4 × 10
7

O 8.0 × 10
9

AW 2.9 × 10
7

CF 2.3 × 10
7

P 3.4 × 10
8

AX 1.4 × 10
8

CG 2.2 × 10
7

Q 8.6 × 10
6

AY 5.1 × 10
8

CH 2.7 × 10
7

R 7.8 × 10
6

AZ 1.7 × 10
8

CI 1.2 × 10
7

S 2.8 × 10
8

BA 1.8 × 10
7

CJ 2.0 × 10
7

T 4.7 × 107 BB 1.3 × 108 CK 2.5 × 107

U 1.3 × 108 BC 1.9 × 108 CL 5.0 × 108

V 1.7 × 10
8

BD 2.2 × 10
8

CN 3.1 × 10
9

W 2.4 × 10
8

BE 8.2 × 10
7

CO 4.2 × 10
7

X 1.8 × 10
9

BF 2.2 × 10
8

CP 1.8 × 10
7

Y 1.1 × 10
9

BG 1.2 × 10
8

CQ 5.6 × 10
9

Z 4.4 × 10
9

BH 1.1 × 10
8

CR 2.2 × 10
9

AA 1.9 × 10
9

BI 2.4 × 10
7

CU 2.2 × 10
9

AB 1.5 × 109 BJ 4.1 × 108 CV 3.2 × 109

AC 1.9 × 107 BK 1.9 × 108 CW 2.7 × 109

AD 2.9 × 10
9

BL 1.4 × 10
7

CX 2.1 × 10
9

AE 5.8 × 10
8

BM 2.0 × 10
6

CZ 1.9 × 10
9

AF 7.4 × 10
8

BN 1.9 × 10
7

DC 3.3 × 10
9

AG 3.7 × 10
9

BO 1.1 × 10
8

DE 1.9 × 10
9

AH 9.0 × 108 BP 2.3 × 107 DF 1.5 × 109
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Strains
Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length

A-M1 +++ ++ G-2 + + K-S21 +++ +

A-M2 +++ ++ G-3 + + K-S22 +++ +

A-N1 +++ + G-S1 + + K-S23 +++ +

A-N2 +++ + G-S2 +++ + L-W1 + -

A-1 + - G-S21 + + L-1 + -

A-2 + - G-S22 + - L-2 + -

A-W1 +++ - H-1 + - L-S1 +++ -

A-W2 +++ - H-S1 +++ ++ L-S2 + +

A-W3 - - H-S2 +++ + L-S3 + +

A-W4 - - H-S21 +++ - L-S4 + +

B-1 - + H-S22 +++ - M-1 + +

B-2 - - H-SS1 - - M-2 + -

B-3 - - H-SS12 - - M-3 + -

B-4 +++ + H-SS21 - + M-4 +++ ++

B-S1 - ++ H-SS22 +++ ++ M-5 + -

B-S2 +++ ++ I-LM +++ ++ M-T1 + +

B-S3 +++ ++ I-W +++ ++ M-T2 + +

B-S4 - - I-S1 +++ + M-T3 + +

C-L1 + +++ I-S2 +++ + N-F1 + +

C-L2 + +++ I-S3 + + N-F2 + -

C-M1 ++ - I-S4 +++ + N-C + +

C-M2 ++ - I-S5 +++ + N-1 + -

D-M1 +++ - I-1 + - N-2 ++ +

D-G - + I-2 +++ - N-3 ++ +

D-S1 +++ ++ I-3 +++ + N-4 + +

D-S2 +++ - I-4 + - N-5 + -

D-S3 +++ ++ J-1 + + N-6 + +

D-S4 - + J-2 ++ +++ O-L1 + ++

E-P1 +++ + J-3 ++ + O-L2 ++ +++

E-P2 - ++ J-4 ++ +++ O-S1 + +

E-S ++ + J-5 ++ +++ O-S2 +++ +++

E-L1 +++ +++ J-W1 ++ +++ O-S3 + ++

E-L2 ++ +++ J-W2 + +++ O-L3 + +++

E-L3 ++ +++ J-S2 ++ ++ P-S1 + +

E-M + + J-NO + - P-P1 + -

F-L2 + - K-H + + P-P2 + ++

F-SP2 + - K-S1 +++ + P-P3 + +

F-SP3 + - K-S2 +++ + P-P4 + ++

F-SP1 ++++ +++ K-S3 +++ ++ P-M1 + +

F-L1 + +++ K-TS +++ + P-M2 + +

G-1 + - K-S1 +++ + P-A1 + +
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Strains
Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length

P-A2 - + U-U1 +++ +++ AC-L1 ++ +++

P-L1 +++ +++ U-U2 +++ + AC-L2 ++ ++

Q-M1 +++ ++ U-SS2 +++ ++ AD-S1 +++ -

Q-MC ++ ++ U-SP2 +++ ++ AD-M1 + +++

Q-LC ++ ++ V-SP1 +++ ++ AD-C1 ++ +

Q-L2 ++ +++ V-SP2 +++ ++ AE-C1 ++ ++

Q-L3 ++++ +++ W-L1 ++ +++ AE-F1 + +

Q-L1 ++ +++ W-L2 + +++ AE-L1 + ++

Q-S1 + - W-S1 + - AE-M1 + ++

R-L1 + ++ W-S2 + +++ AF-L1 + -

R-L2 + +++ W-P1 + - AF-M1 ++ -

R-M + + W-P2 + - AF-M2 ++ -

R-P ++ ++ W-M ++ ++ AF-M3 ++ -

R-L3 + +++ X-S1 ++ ++ AF-S1 ++ -

R-S1 + - X-P1 ++ ++ AF-S2 ++ -

R-S2 + - X-C1 ++ + AG-C1 ++ +

S-SP1 + - X-C2 ++ + AG-C2 ++ +

S-SP2 + ++ X-C3 ++ ++ AG-M1 +++ +++

S-SP3 ++ ++ Y-C1 ++ ++ AG-M2 ++ +

S-L1 + - Y-C2 ++ + AG-S1 ++ ++

S-L2 + ++ Y-C3 ++ + AG-F1 ++ ++

S-L3 +++ +++ Y-C4 +++ + AH-C1 ++ +

S-S1 - ++ Y-L1 + +++ AH-M1 + +

S-S2 - ++ Y-L2 ++ +++ AH-P1 ++ +++

S-S3 +++ ++ Z-M1 +++ + AH-L1 ++ +++

S-L4 ++ ++ Z-M2 +++ + AI-C1 + +

T-S1 +++ ++ Z-L1 ++ - AI-C2 ++ +

T-S2 +++ ++ Z-S1 + - AI-M1 + -

T-S3 +++ - AA-M1 +++ ++ AI-S1 + -

T-S4 + ++ AA-M-2 +++ - AI-F1 + +

T-S5 + ++ AA-S1 ++ + AI-L1 ++ +

T-L1 + ++ AA-L1 ++ ++ AJ-L1 + +++

U-P1 + - AA-P1 ++ +++ AJ-S1 ++ +

U-P2 ++ - AB-F1 + ++ AJ-C1 ++ ++

U-S1 + +++ AB-F2 + ++ AJ-C2 ++ ++

U-S2 + - AB-L1 ++ +++ AK-C1 ++ ++

U-SS1 + + AB-L2 ++ +++ AK-C2 ++ ++

U-L1 + ++ AB-L3 ++ +++ AK-C3 ++ ++

U-M ++ AC-C1 +++ + AL-B1 ++ +

U-SP1 +++ + AC-C2 +++ + AL-B2 ++ ++

U-S3 ++++ + AC-C3 +++ + AL-C1 ++ ++
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Strains
Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length

AL-C2 + ++ AS-F1 + + BA-M1 +++ +++

AL-S1 ++ + AS-F2 + + BA-M2 ++ +++

AL-M1 ++ +++ AS-F3 + + BA-S ++ +

AM-M1 +++ +++ AS-F4 + + BB-C + +

AM-M2 ++ ++ AS-F5 + + BB-S ++ -

AM-L1 ++ _ AS-F6 + + BB-F + +

AM-S1 ++ + AT-M1 ++ +++ BB-L ++ -

AM-S2 ++ _ AT-M2 ++ +++ BB-P + -

AM-S3 + +++ AT-S1 ++ +++ BC-M1 ++ ++

AN-M1 +++ +++ AT-S2 + +++ BC-M2 + ++

AN-M2 +++ +++ AT-S3 + +++ BC-S ++ ++

AN-P1 +++ +++ AT-C1 + +++ BD-C + ++

AN-P2 +++ +++ AT-L1 ++ +++ BD-S ++ ++

AN-L1 ++ +++ AU-S1 + ++ BD-L ++ +++

AO-F1 ++ +++ AU-M1 +++ +++ BE-S ++ -

AO-F2 + +++ AU-M2 ++ + BE-M + +++

AO-M1 + +++ AU-M3 + + BE-F + -

AO-M2 + +++ AU-C1 ++ + BE-P ++ -

AO-M3 + +++ AU-C2 +++ + BF-M ++ +++

AO-S1 ++ _ AU-P1 ++ +++ BF-S1 + -

AO-C1 ++ + AU-L1 + _ BF-S2 ++ ++

AO-C2 ++ ++ AV-C1 + +++ BG-M1 +++ +++

AP-M1 ++ _ AV-C2 + +++ BG-M2 ++ +++

AP-M2 ++ +++ AV-M1 + + BG-S +++ ++

AP-M3 + _ AV-M2 ++ ++ BH-M ++ +++

AP-P1 +++ +++ AV-L1 + _ BH-S + ++

AP-P2 +++ +++ AW-L + ++ BH-P + +++

AP-P3 ++ _ AW-M ++ +++ BI-L + +

AQ-L1 ++ + AX-L1 + +++ BJ-M1 ++ +

AQ-P1 ++ +++ AX-L2 + - BJ-M2 ++ +

AQ-P2 ++ + AX-L3 + +++ BJ-P ++ ++

AQ-F1 ++ +++ AX-C1 ++ ++ BK-L + -

AQ-F2 ++ +++ AX-C2 +++ ++ BK-M ++ ++

AR-M1 ++ + AX-M ++ + BK-P1 ++ +

AR-M2 + ++ AY-M + + BK-P2 ++ +

AR-M3 + ++ AY-P ++ + BK-C + ++

AR-C1 ++ + AY-S + + BL-M ++ +++

AR-L1 + +++ AY-L ++ + BL-S ++ +++

AS-M1 + _ AZ-M1 +++ ++ BL-P + +++

AS-M2 ++ + AZ-M2 +++ +++ BM-M ++ ++

AS-M3 + _ AZ-S ++ ++ BM-L ++ +++
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Strains
Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length

BM-P + +++ BY-S1 ++ + CJ-C1 +++ +

BN-P + + BY-S2 ++ ++ CJ-C2 +++ +

BN-M ++ +++ BZ-M1 ++ +++ CK-C + +

BO-M1 + + BZ-M2 +++ +++ CK-S +++ +

BO-M2 ++ ++ BZ-C ++ ++ CK-M +++ +++

BO-C1 + +++ BZ-S1 + + CK-P +++ ++

BO-C2 + +++ BZ-S2 ++ ++ CL-C1 ++ +

BP-P1 +++ + BZ-P + + CL-C2 +++ +

BP-P2 ++ + CA-S ++ ++ CL-M1 ++ -

BP-P3 + ++ CB-M + - CL-M2 ++ -

BP-M ++ +++ CB-L1 + ++ CL-S +++ +

BP-S +++ + CB-L2 ++ +++ CN-M +++ +++

BP-L ++ ++ CC-L1 + +++ CN-P +++ +

BQ-M1 +++ - CC-L2 ++ +++ CN-S ++ +

BQ-M2 ++ - CC-C ++ - CO-M1 + +

BQ-L + +++ CD-M1 +++ + CO-M2 +++ +

BQ-S +++ - CD-M2 +++ + CO-M3 ++ +

BQ-P ++ +++ CD-L ++ +++ CO-L +++ +

BR-P + ++ CD-S ++ ++ CP-C1 ++ ++

BR-M + ++ CE-L +++ +++ CP-C2 ++ ++

BS-M ++ +++ CE-M +++ - CP-S +++ +++

BS-L1 + +++ CE-F ++ - CP-M ++ +++

BS-L2 + +++ CE-S1 ++ ++ CQ-C1 ++ ++

BT-M1 +++ +++ CE-S2 + ++ CQ-C2 ++ +

BT-M2 ++ +++ CG-M1 +++ +++ CQ-C3 + ++

BT-C + + CG-M2 ++ +++ CQ-M1 +++ +++

BU-M1 + + CG-S + + CQ-M2 ++ +++

BU-M2 ++ + CG-L ++ +++ CR-M +++ +++

BU-S1 ++ ++ CH-S +++ + CR-C ++ -

BU-S2 ++ + CH-C1 +++ + CR-S1 +++ +

BV-P1 + + CH-C2 +++ + CR-S2 ++ +++

BV-P2 ++ - CH-C3 ++ + CR-S3 ++ +++

BV-P3 + ++ CH-P ++ +++ CV-S1 ++ ++

BV-S ++ - CH-M +++ +++ CV-S2 +++ +

BV-C ++ + CI-S1 ++ + CV-C1 +++ ++

BV-M ++ + CI-S2 ++ + CV-C2 +++ ++

BX-M1 ++ +++ CI-M ++ + CV-M1 ++ +++

BX-M2 ++ + CI-P1 ++ + CV-M2 ++ +++

BX-S +++ + CI-P2 ++ +++ CX-S1 + ++

BY-M1 +++ + CJ-M1 +++ +++ CX-2 +++ ++

BY-M2 ++ + CJ-M2 ++ +++ CX-C1 ++ +
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Strains
Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length
Strains

Proteolytic

activity

Mucilage

length

CX-C2 ++ ++ DC-M1 ++ - DE-C ++ ++

CX-M +++ + DC-M2 ++ +++ DE-S1 +++ +++

CX-F + ++ DC-P + - DE-S2 +++ +++

CY-S ++ + DC-C ++ ++ DE-P1 ++ +++

CY-C + + DC-L +++ ++ DE-P2 +++ +++

CY-M ++ +++ DC-S + +++ DF-P ++ ++

CZ-S1 +++ +++ DD-C1 ++ +++ DF-M ++ ++

CZ-S2 ++ ++ DD-C2 +++ +++ DF-S +++ +++

CZ-S3 ++ ++ DD-C3 +++ + DF-C ++ ++

CZ-S4 ++ - DD-M1 ++ ++

CZ-M + - DD-M2 ++ ++

Strain Strain Strain Strain Strain Strain Strain Strain

A-M1 J-W1 S-L3 AM-M1 AU-M1 BP-M CH-M CV-C1

B-S2 J-4 U-U1 AN-M1 AW-M BQ-P CI-P2 CV-M1

B-S3 J-S2 W-L1 AN-P1 AZ-M2 BS-M CJ-M1 CX-S2

D-S1 K-S3 Y-L2 AN-P2 BA-M1 BT-M1 CK-M CY-M

D-S3 M-4 AA-M1 AP-M2 BD-L BT-M2 CK-P CZ-S1

E-L1 N-F-1 AB-L1 AP-P1 BG-M1 BX-M1 CN-M DC-M2

F-SP1 N-F-2 AC-L1 AQ-P1 BG-S BY-M1 CP-S DC-L

H-S2 P-L1 AG-M1 AQ-F1 BH-M BY-M2 CP-M DD-C2

H-SS22 P-L2 AH-P1 AS-F1 BL-M CB-L2 CQ-M1 DE-S1

I-LM Q-L3 AH-L1 AT-M1 BM-L CE-L CR-M DE-P2

I-W Q-S2 AL-M1 AT-L1 BN-M CG-M1 CR-S2 DF-S
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No. Strains Identities(%) No. Strains Identities(%)

A-M1 Bacillus subtilis 100 AU-M1 Bacillus subtilis 100

B-S2 Bacillus subtilis 100 AW-M Bacillus subtilis 99

B-S3 Bacillus subtilis 100 AZ-M2 Bacillus subtilis 99

D-S1 Bacillus subtilis 99 BA-M1 Bacillus subtilis 99

D-S3 Bacillus subtilis 99 BD-L Bacillus subtilis 99

E-L1 Bacillus subtilis 98 BG-M1 Bacillus subtilis 99

F-SP1 Bacillus subtilis 99 BG-S Bacillus subtilis 99

H-S2 Bacillus subtilis 99 BH-M Bacillus subtilis 99

H-SS22 Bacillus subtilis 99 BL-M Bacillus subtilis 99

I-LM Bacillus subtilis 100 BM-L Bacillus subtilis 99

I-W Bacillus subtilis 100 BN-M Bacillus subtilis 99

J-W1 Bacillus subtilis 99 BP-M Bacillus subtilis 98

J-4 Bacillus subtilis 99 BQ-P Bacillus subtilis 99

J-S2 Bacillus subtilis 100 BS-M Bacillus subtilis 99

K-S3 Bacillus subtilis 100 BT-M1 Bacillus subtilis 98

M-4 Bacillus subtilis 100 BT-M2 Bacillus subtilis 97

N-F-1 Bacillus subtilis 100 BX-M1 Bacillus subtilis 99

N-F-2 Bacillus subtilis 100 BY-M1 Bacillus subtilis 97

P-L1 Bacillus subtilis 100 BY-M2 Bacillus subtilis 99

P-L2 Bacillus subtilis 99 CB-L2 Bacillus subtilis 99

Q-L3 Bacillus subtilis 100 CE-L Bacillus subtilis 99

Q-S2 Bacillus subtilis 100 CG-M1 Bacillus subtilis 98

S-L3 Bacillus subtilis 99 CH-M Bacillus subtilis 99

U-U1 Bacillus subtilis 100 CI-P2 Bacillus subtilis 99

W-L1 Bacillus subtilis 100 CJ-M1 Bacillus subtilis 99

Y-L2 Bacillus subtilis 100 CK-M Bacillus subtilis 99

AA-M1 Bacillus subtilis 100 CK-P Bacillus subtilis 99

AB-L1 Bacillus subtilis 100 CN-M Bacillus subtilis 100

AC-L1 Bacillus subtilis 100 CP-S Bacillus subtilis 98

AG-M1 Bacillus subtilis 100 CP-M Bacillus subtilis 99

AH-P1 Bacillus subtilis 100 CQ-M1 Bacillus subtilis 99

AH-L1 Bacillus subtilis 100 CR-M Bacillus subtilis 98

AL-M1 Bacillus subtilis 100 CR-S2 Bacillus subtilis 98

AM-M1 Bacillus subtilis 100 CV-C1 Bacillus subtilis 98

AN-M1 Bacillus subtilis 100 CV-M1 Bacillus subtilis 98

AN-P1 Bacillus subtilis 100 CX-S2 Bacillus subtilis 99

AN-P2 Bacillus subtilis 100 CY-M Bacillus subtilis 97

AP-M2 Bacillus subtilis 100 CZ-S1 Bacillus subtilis 99

AP-P1 Bacillus subtilis 100 DC-M2 Bacillus subtilis 99

AQ-P1 Bacillus subtilis 100 DC-L Bacillus subtilis 98

AQ-F1 Bacillus subtilis 99 DD-C2 Bacillus subtilis 98

AS-F1 Bacillus subtilis 100 DE-S1 Bacillus subtilis 99

AT-M1 Bacillus subtilis 100 DE-P2 Bacillus subtilis 99

AT-L1 Bacillus subtilis 100 DF-S Bacillus subtilis 98
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Biochemical

details

Strains No.

A B D E F H I J K M N P Q

M1 S2 S3 S1 S3 L1 SP1 S2 SS22 L1 W W1 4 S2 S3 4 F1 F2 L1 L2 L3 S2

BXYL + + + + + + + + - + + + + + + + + + - - - +

LysA - - - - - + - - (+) - - - - - (+) - - - - - - -

AspA - (-) + (-) (+) (-) (+) - - - - + + - + - (+) + - - - +

LeuA + + + + + + + + + + + (+) + + + (-) + + + (+) (+) +

PheA + + + + + + + + + + + + + + + + + + + + + +

ProA - - - - - - - - - - - - - - - - - - - - - -

BGAL + + + + + + + + + + + + + + + + + + + + + +

PyrA + + + + + + + + + + + - + + + + + + + + +

AGAL + + + + + + + + + + + + + + + + + + + + + +

AlaA + + + + + + + + + + + + + + + + + + + + + +

TyrA + + + + + + + + + + + + + + + + + + + + + +

BNAG - - - - - - - (-) - - - - - - + - (+) + - - - +

APPA - - - - - - + + - + (+) - - - + - - - - - - (-)

CDEX + (-) + - - - - + + (-) - + - - - (+) + + + + - -

dGAL - - - - - - - - - - - - - - - - - - - - - -

GLYG - - + + - + + - (+) - + - - - - (-) + + + (-) - -

INO - (-) + + + + - + + - - + + - + (-) + + + - - +

MdG - - + + - + + - + - + - - - + + + + (-) - - +

ELLM + - + + + + + + + + + + + + + + + + + + + +

MdX - - - - - - - - - - - - - - - - - - - - - -

AMAN - - - - - - - - - - - - - - - - - - - - - -

MTE - - (+) (+) (_) + - + (+) - (-) - - - + - + - - - - +

GlyA + - + + + + - + + + + + + - + + + + + + + +

dMAN + + + + - + - + + - - + + + + + + + + + + +

dMNE + - + + + + + + - + + + + + + + + + + + + +

dMLZ - - - - - - - - - - - - - - - - - - - - - -

NAG - - - - - - - - - - - - - - - - - - - - - -

PLE - (-) + + (-) + + + + - + (+) + + + + + + + + + +

IRHA - - - - - - - - - - - - - - - - - - - - - -

BGLU + + + (+) + + - + + + + + + + + + + + + + + +

BMAN - - - - - - - - - - - - - - - - - - - - - -

PHC - - - - - - - - - - - - - - + - - + - - - -

PVATE + + + + + + + + + + + + + + + + + + + + + +

AGLU + + + + + + + + + + + + + + + + + + + + + +

dTAG - - - - - - - - - - - - - - - - - - - - - -

dTRE + + + + + + + + + + + + + + + + + (+) + + + +

INU - - + + + + + + - - (+) + + - + - + + + - - +

dGLU + + + + + + + + + + + + + + + + + + + + + +

dRIB + + + + - + + + + (+) + + + + + + + - + + + +

PSCNa - - - - - - - - - - - - - - - - - (+) - - - -

NaCl 6.5% + + + + + + + + + + + + + + + + + + + + + +

KAN - - - - - - - - - - - - - - - - - - - - - -

OLD - - - - - - - - - - - - - - - - - - - - - -

ESC + + + + + + + + + + + + + + + + + + + + + +

TTZ - - - - - - - - + - - - + - - - (+) + - - - -

POLYB_R - - - - + - - - + - + - - - - - + - - - - -
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Biochemical

details

Strains No.

S U W Y AA AB AC AG AH AL AM AN AP AQ AS AT AU

L3 U1 L1 L2 M1 L1 L1 M1 P1 L1 M1 M1 M1 P1 P2 M2 P1 P1 F1 F1 M1 L1 M1

BXYL + + + + + + + + + + + + + + - + + - - + + + -

LysA - - - - - - - - - - - - - - + - - - - - - - -

AspA (-) - (+) - - (+) + - - (-) + - (-) + - (-) - + - (-) + - +

LeuA + + + + + + + + + + + + + + + + + + + + + (+) +

PheA + + + + + + + + + + + + + + + + + + + + + + +

ProA - - - - - - - - - - - - - - + - - - - - - - -

BGAL + + + + + + + + + + + + + + - + + + + + + + +

PyrA + + + + + + + + + + + + + + + + + + + + + + +

AGAL + + + + + + + - + + + + + + - + + + + + + + +

AlaA ++ + + + (+) + + + + + + + + + + + + + + + + + +

TyrA - + + + + + + + + + + + + + + + + + + + + + +

BNAG - (-) (-) - + - - - - (-) + - (+) - + - + - - - (+) - (-)

APPA (+) (-) - (+) - - - + - + - - + - + + - - - - (+) - -

CDEX - - - - - - + - + (-) - + - + - - + + + - + + +

dGAL (-) - - - - - - + - - - - - - + - - - - - - + -

GLYG (-) - - - - + + - + + - (-) - + - (-) (-) - - (+) + (-) -

INO (-) - (+) + + + + - + + + (-) + + - - + + + + + - +

MdG + (+) + (-) + + + + + - + - - + - + + + + + (+) + +

ELLM - + + + + + + + + + + + + + - + + - + + + + +

MdX - - - - - - - - - - - - - - - - - - - - - - -

AMAN - - - - - - - - - - - - - - - - - - - - - - -

MTE - + (+) + (-) + + - + + - + + + - - - + + - - + +

GlyA + (+) + + + + + + + + + + + + + + + + + + + + +

dMAN + + + + + - - - - + + + - - + - + + + + - + +

dMNE - + - + - + + + + + - + - + + + + - - + + + -

dMLZ - - - - - - - - - - - - - - - - - - - - - - -

NAG - - - - - - - - - - - - - - - - - - - - - - -

PLE + - + - + + + + + - + - + + - + + + + + + + +

IRHA - - - - - - (-) - - - - - - + - - - - - - - + -

BGLU + + + + + + + + + + + + - - + + + + + + +

BMAN - - - - - - - - - - - - - - - - - - - - + - -

PHC - - - - - - - - + + (-) - - - - - - - - - - - -

PVATE + + + (+) + + + + + + + + + + - + + + + + (+) + +

AGLU + + + + + + + (-) + + + + + + - + + + + + + + +

dTAG - - - - - - - - - - - - - - - - - - - - - - -

dTRE + (-) + + + - + + + + - - + + - + + + + + + + +

INU - - + - + + + + + + + + - - + + + + + + +

dGLU + + + + + + + + + + + + + + + + + + + + + + +

dRIB + - + (+) + + + + + + + + + + - + + + (+) + (+) + (+)

PSCNa - - - - - - - - - - - - - - (-) - - - - - - - -

NaCl 6.5% + + + + + + + + + + + + + + + + + + + + + + +

KAN - - - - - - + - - - - - - - + - - - - - - - -

OLD - - - - - - + - - + - - - - + - - - - - - + -

ESC + + + + + + + - + + + + + + + + + + + + + + +

TTZ - - - - - + - - - - + - - - + - - + - (-) - + -

POLYB_R - - - - - + + - + - - - - - - - - - - + - - +
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γ

γ
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Ranges of Mucilage (cm) Number

>200 5

151~200 1

101~150 11

51~100 16

<50 12
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Ranges of Fibrinolytic activity Number

> 10.00 11

9.00 ~ 9.99 5

8.00 ~ 8.99 14

7.00 ~ 7.99 12

6.00 ~ 6.99 1

< 6.00 2
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지역 Strain

Amino

nitrogen

(mg%)

Total

nitrogen

(%)

Moisture

(%)

Mucilage(

cm)

울시 AQ-P1, AQ-F1
397.28~4

12.28

6.96~

7.64

59.2~

61.7
50~80

경 도 포천시 Q-L3, Q-S2
352.88~3

73.14

6.29~

7.98

58.7~

58.9

138~

>250

경 도 양주시 AU-M1 330.92 6.19 56.8 10

경 도 주시 AG-M1 246.38 7.48 59.1 50

경 도 시 AC-L1 310.52 6.94 58.6 100

강원도 원주시 AS-F1 357.20 6.52 56.3 50

주시 AH-P1, AH-L1
218.01~2

99.38

6.70~

6.76

59.9~

60.3
100~150

천시 AN-M1, AN-P1, AN-P2
342.35~3

84.36

6.79~

7.18

59.2~

59.5
50~70

청원 AP-M2, AP-P1
363.19~4

01.42

7.13~

7.18

59.9~

60.8
50~150

산시 AL-M1, AM-M1
304.57~4

25.18

6.82~

6.86

60.2~

61.4
30

시
Y-L2, AB-L1, AT-M1,

AT-L1

233.37~3

71.39

6.85~

7.85

58.0~

59.3
80~150

경 해시 U-U1 252.50 7.72 61.2 80

경 진주시 W-L1 226.64 7.60 59.3 80

창

A-M1, B-S2, B-S3, D-S1,

D-S3, E-L1, F-SP1,

H-S2, H-SS22, I-LM,

I-W, J-W1, J-4, J-S2,

K-S3, M-4, N-F1, N-F2,

P-L1, P-L2, S-L3,

AA-M1

256.70~4

91.07

6.30~

7.95

57.4~

62.1
5~>200



- 84 -

Amino Nitrogen

High Middle Low

High

Mucilage

High P-L2 AH-L1

Middle

D-S3,

AA-M1,

AN-P1

Y-L2

U-U1,

W-L1,

AB-L1

Low F-SP1
I-W,

AP-M2

D-S1,

AG-M1

Middle

High
Q-S2,

AT-L1

B-S2,

B-S3,

Q-L3

J-4,

S-L3,

AP-P1

Middle AC-L1

K-S3,

AQ-F1,

AT-M1

AH-P1

Low AS-F1 AL-M1

Low

High P-L1

A-M1,

H-SS22,

J-W1

M-4

Middle
I-LM,

J-S2
H-S2

Low
AM-M1,

AQ-P1

AN-M1,

AN-P2,

AU-M1

N-F-1,

N-F-2
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보다

(g/100 ml)

Sample Reducing sugar

D-S1 1.69

F-SP1 1.80

P-L2 1.37

AH-L1 1.76

AN-P1 1.73

KCCM11314 0.64

KCCM11315 1.36

KCCM11316 0.69

KCCM3014 1.55

0.39
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Sample L value a value b value

D-S1 62.17 5.52 23.28

F-SP1 63.90 6.71 21.38

P-L2 58.92 5.45 24.04

AH-L1 61.11 5.70 24.15

AN-P1 58.35 5.83 27.30

KCCM11314 63.23 6.54 22.13

KCCM11315 61.70 6.23 22.54

KCCM11316 68.85 6.46 22.54

KCCM3014 68.26 6.46 23.78

68.26 5.92 23.78
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4±0.28

4±0.16

D-S1 F-SP1 P-L2 AH-L1 AN-P1
KCCM

11314

KCCM

11315

KCCM

11316

KCCM

3014

Color 2±0.41 3±0.40 3±0.35 4±0.23 3±0.21 2±0.22 4±0.32 4±0.42 4±0.41

Flavor 3±0.82 1±0.26 2±0.37 3±0.13 3±0.42 2±0.27 3±0.14 4±0.28 2±0.37

Bitter taste 3±0.31 3±0.28 3±0.56 3±0.15 3±0.24 3±0.23 1±0.75 3±0.45 2±0.28

Sweet taste 3±0.56 3±0.28 3±0.36 4±0.16 3±0.17 2±0.18 1±0.44 2±0.28 2±0.56

Overall

acceptability
3±0.48 3±0.45 3±0.52 4±0.24 3±0.16 2±0.44 2±0.26 3±0.45 3±0.24
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Sample pH

D-S1 7.50

F-SP1 6.88

P-L2 7.12

AH-L1 7.54

AN-P1 7.63

KCCM11314 7.08

KCCM11315 7.13

KCCM11316 6.84

KCCM3014 6.75

6.69
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(%)

Sample
DPPH Free-radical

Scavenging Activity

D-S1 52.2

F-SP1 56.0

P-L2 56.2

AH-L1 61.1

AN-P1 58.9

KCCM11314 57.0

KCCM11315 57.6

KCCM11316 62.6

KCCM3014 56.1

45.6
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Total nitrogen

28.6

25.2

25.8

25.3

26.2

26.1

27.2

25.8

26.5

29.5
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μ

B. subtilis P-L2 (CFU/mL) B. cereus KCCM 12142 (CFU/mL)

103

103

104

105

106

106

103

10
4

10
5

106
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Time　 Strains 6S3C* 6S4C 6S5C 6S6C

0
S 4.90×105 1.58×105 3.60×104 1.22×105

C ND　 8.00×103 1.14×106 1.40×106

12
S 2.30×105 1.20×105 8.80×104 2.78×105

C ND 2.20×104 8.60×104 2.62×105

24
S 2.20×105 5.20×105 1.60×105 2.20×105

C ND　 ND　 ND　 2.00×104

36
S 1.80×105 1.20×105 1.04×106 2.45×105

C ND　 ND　 ND ND

48
S 1.72×105 8.20×103 1.68×105 3.78×105

C ND　 ND　 ND ND　
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Time Strains 3S3C 3S4C 3S5C 3S6C

6
S ND ND ND ND

C ND ND ND 5.50×106

12
S 2.70×107 1.40×107 ND ND

C ND ND 6.00×106 2.40×106

18
S 3.00×106 2.90×106 ND ND

C ND ND 1.20×107 4.30×106

24
S 2.90×105 4.00×104 ND ND

C ND ND 1.40×107 3.80×106
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Time　 Strains 6S2C* 6S4C 6S6C

24

S 4.40×109 4.20×109 4.68×109

C ND　 ND ND
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조합

종 종

균 균

신 발

청 주

청국장

제조업체

종균생산

업체

경상대학교( )

종균공급



- 115 -



- 116 -



- 117 -



- 118 -



- 119 -



- 120 -

μ
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한 에 안 한 Bacillus 미생 식 는 청 해 능 고 압,

지 과 등 다양한 생리 능 가지고 는 식 다 내 청 야.

생균주 사 하여 경험에 하여 어 균 염 심하고 질 리가 지 않는 단

다 안 한 청 생산 해 는 우 한 균개 다 청 에 사 는. . B.

subtilis 균주는 복 계 양 하게 어 청 시 질 하

다 우 한 질 청 생산하 해 는 균주 다시 복시키는 것 필 하다. .

에 본 연 에 는 어진 B. subtilis 하P-L2( B. P-L2) Micrococcus luteus KCCM

하11905( M. luteus 경쟁 양하여 균주 복하고 하 다) .

에는 경쟁 양 한 균Fig. 8

주 합비 고체 지에 도말한 결과 타내었 각각 다 태 타내는 균주 별,
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하여 에 타내었다 경쟁 양 통해 별 균주 특 사하여 경쟁 양에 한Fig. 9 .

균주 복 사하 다.
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1.58 × 109 SFU/ml

1.23 × 109 SFU/ml

생균

균 1.58 × 109 SFU/ml

열처리 후 균 1.23 × 109 SFU/ml
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균 한 청 한 매뉴얼 립1.

청 질 고 질 생산 한 공-

경 시 에 매뉴얼 개 보- ,

균 미생 염 지하 한 시 생시 가 드-

탐지 한 철 검-

시 내벽 천 등 내 재 통한 염 지- , , , ,

업 통한 염 지-

포 통과 에 변질 염 지- ,

공 리-

침지 공 공 도 리 건 공 포 리 생 리 등· , · , , , ,

매뉴얼 검- HACCP
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청 균 생산 단가1.

본 연 에 개 청 균 생산에 비 에 타 같 아포Fig. 26

균 당 약 원 타났다 균 사 하여1 g 20,000 . 1g 10
4

도가 도SFU/g

에 할 경우 상 청 할 어 량 생산 시 원가 감 가능1 ton

할 것 라 망 다.

청 균 생산 단가Fig. 26.

경2.

청 에 필 한 균 생산에 는 경비는 원 청1 ton 1 g 20,000 ,

생산 단가에 거 향 미치지 않 도 비 다 해 얻 는 과는 우.

한 균 함 균 생 억 어 청 실 에 해 량 폐

해야하는 경우 원천 쇄할 다는 것 다 청 생산 시 실 폐 는 량.

보고 지는 않았 체 생산량 도라 가 하고 청 하량, 10% 2009

하액 원 계산하 균 비5,674 ton ( 28,142,528,000 ) , 5,674 g (

원 사 시 원 단가 감 약 가능하다113,480,000 ) 567 ton ( 2,814,252,800 ) ( 250 ) .

뿐만 아니라 질 균 우 균에 한 능 강 등 과 감안한다 청

내 보 훨씬 해 재 하액 상 상승 상 다.
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청 매뉴얼 별첨 료[ ]

청국장 업소용( )

청국장 조매뉴얼
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요 약1
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조직도

리 원장

사( ) 리 원회

리 원장

리팀장

리팀장 각팀원

팀장( )

팀원 A 팀원 B 팀원 C

사원( ) 사원( ) 사원( )

모니터링 담당자 부( / )

청 장 증자공 건 공 부, ( : / : )

청 장 원료 송 포장라인 금속검출공 부, ( : / : )

청 장 발효 공 부. ( : / : )

리팀 직도

2
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제품 공 생산3
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제품 공 생산

ф

ф

3
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황4
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황

구 분 원료명 보 방법

수돗물 아닌 하수 등 먹는물 또는 식 제조 가공 등에 사·

하는 에는 먹는물 법 제 조에 먹는물 수 검사43「 」

기 에 년 다 먹는물 법 제 조에 먹는물 수1 5「 」

기 에 라 검사 받아 시기에 적합하다고 정 물 사

하며 합격 시험 적 비치 한다.

4
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해요소 분석

해요인 방조치1)

・

5
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해요소 분석45
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요 리

증자공( )

발효( . )

건 공( )

원료 송 및 내포장 후 금속검출공( )

6
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요 리

ф

6
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주기 리계획

주기 리내용1)

종사자별 리내용2)

7
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주기 리계획7
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요 리 검표

증자공[ ]
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요 리 검표

발효 숙성공[ . ]
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요 리 검표

건조공[ ]
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요 리 검표

원료 이송공[ ]

ф
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요 리 검표

포장 이송공[ ]

ф
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일반 생 리 공 검표

주기 관리 점 검 내 용
기 록

예 아니오
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제조공 일일 생 리 검표

팀원 검 내 용 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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분기별 생 리 검표( )

팀원 검 내 용 1
주

2
주

3
주

4
주

5
주

6
주

7
주

8
주

9
주

10
주

11
주

12
주

13
주

14
주
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요 리 검증 검표
결

승

기 록
예 아니오
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별 첨

목 차

별첨[ ]
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처리 공 ···················································································25

지 공. ···············································································26

발효 공. ···············································································27

차 가공 공2 ·············································································28

내포장 공 ·················································································29

포장 공 ·················································································30

반 생 리2. ····················································································32

업장 대시 리/ ···································································32

개 생 리················································································32

방충방 리·············································································· 33

리······················································································34
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용 리······················································································37

시 리․ ···············································································37

회 리······················································································37

해 및 방 거방법3. ・ ····························································38
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별첨 제조공 생 리[ 1]

처리 공1)

▢

▢

▢
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별첨 제조공 생 리[ 1]

침지 증자공2) .

▢



- 177 -

별첨 제조공 생 리[ 1]

▢

▢

발효 숙성공3) .

▢

▢
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별첨 제조공 생 리[ 1]

차 가공 공4) 2

▢
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별첨 제조공 생 리[ 1]

▢

▢

내포장 공5)
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별첨 제조공 생 리[ 1]

외포장 제조공6)

▢

▢

▢
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별첨 제조공 생 리[ 1]
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별첨 일반 생 리[ 2]

작업장 부 시설 리1) /

개인 생 리2)
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별첨 일반 생 리[ 2]

대상 부위 세척 또는 소독방법 주기

방충방서 리3) ․
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별첨 일반 생 리[ 2]

이물 리4)
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별첨 일반 생 리[ 2]

청소 소독 리5) ․

대상 부위 청소 또는 소독방법 주기
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별첨 일반 생 리[ 2]

입고보 리6) ․
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별첨 일반 생 리[ 2]

용수 리7)

제조시설 리8)

회수 리9)
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별첨 해요소 방 제거방법[ 3] ・

・

・
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별첨 청소 리매뉴얼 시[ 4]

  청소 리매뉴얼
작 성 일 2011. . .

리번호 설-29

작업실 내포 실 비명 실 기

외 작 업 조 건

사진( )

담당자 별 기

세척주 업종료

살균소 제 발 주정

점검주 -

작업*

브러쉬 헤라/

행주

공청 기

분 작 업 방 법 비 고   

전체 깨끗한 행주 비면 먼 닦는다1. .

포 가 들어가 포 하는 부 가 가 함 빨간색( )※

벨트 전 시키면 업 실시한다.※

발 주정 분사하여 깨끗 닦는다2. .

발 주정분무시에 실 기 가 어졌 분사하여야 한다.※ 화재주의

발 주정 남아 않 깨끗한 행주 닦는다3. .

매뉴얼 역 생시 동- , -

역1.

청결지역 쇄실 진실 실 건 실 내포 실 등- : , , , ,

청결지역 척실 실 실 합실 포 실 등- : , , . , ,

지역 사 실 실 게실 탈 실 창고 통 등- : , , , , ,

업 동 동 역 업 는 동 역에 업 본2. :

업 가 지역 청결지역에 청결지역 동시 몸 독 후 진 에어, (

샤워 통과 청결지역에 청결지역 또는 지역 동시 동 가능), .

생시 생 생복 생 보 척 독 건3. : , , , , , ,

에어커튼 독 비닐커튼 착 러 등, , ,
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7 6 5 4 3 2 1

평가 아주 다 다 약간 다 보통 약간 다 다 아주 다
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평가

7 아주 다

6 다

5 약간 다

4 보통

3 약간 다

2 다

1 아주 다
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청 우 균주 리 실 개

가.
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청 에 사 는 B. subtilis 균주는 복 계 양 하게 어 청

시 질 하 다 우 한 질 청 생산하 해 는 균주 다.

시 복시키는 것 필 하다.
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실시4.

가 업체 산청 산곶감고 합. :

실시 간 : 2011.10~2012.10

내 청 균 생산:

업체 산청 능 합. :

실시 간 : 2011.10~2012.10

내 청 균 생산:
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