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SUMMARY

I. Title

The Development of organic Bread through selection of yeast native to korea

II. Objective and Significance

This study was proposed to develop Korean native Baker's yeast strains
as a key factor in the bread—making process in order to make an integrated
efforts to combine independent research works related to the dairy— and
baking industry. For developing the value—added ingredients or products using
agricultural resources including organic agri—produce and surplus dairy
products of cow's milk, butter, cream, and so forth, commercial Baker's yeast
strains, which are often blamed to produce unacceptable flavors, are
exclusively supplied by few international culture companies abroad. Thus,
the ethenic yeast strains need to be developed not only as an alternative to
the imported yeast cultures to enhance the overall quality of bread but also
to strengthen the competitiveness of domestic dairy industry by solving both
the surplus or shortage of milk production, that is thought a main obstacle

to the sustainable development of Korean dairy industry.
ITI. Contents and Scope

1. Replace commercial yeast with obtain Korean native Baker's yeast. (Obtain
of genetic resources)

To organic agricultural product(Apple, pineapple, Campbell and kyoho
grape) for the Korean native Baker's yeast selection, we was established on
culture medium and culture condition for yeast isolation.

It was used 5% sucrose solution and than inocu— lation of the organic
agricultural product outer layer of skin and tried culture (tem perature : 3
0C, humidity : 50 %) for three days. For yeast isolation,

We tried culture of different time point culture medium with TSA, PDA
and BCP nutrient agar medium. afterward confirmation colony of morphology
to naked eye and microscope and than tried 3 times yeast isolation.

Identification of yeast isolation was finished to use 1st API systeme, Zed
Vitek analysis systeme and 3rd Diversilab systeme. The finished whole
process after commit to Macrogen company (Korea). Macrogen was tried to
Identification of Gene cloning and confirmed genetic homology 99% through
Chromatogram and Sequencing results comparison.

As a result, The yeast which separated kyoho grape under organic

agricultural product. we give a name to JKK091006.
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2. Established of production technique mass development yeast.

We was established on culture medium and culture condition and to be able
to production system of maximize yeast productivity (growth and
development elevation) and profitability for essential condition for economic
production of natural derivation selection yeast.

The established on essential items, the salt and alcohol tolerance strain
selection, pre—treatment process design of selection culture medium raw
materials, method design of high density culture , established optimization
of compression yeast cultivation method and productive system
construction by scale. Baker's yeast Productive fermentation technology and

Product technology development results are as follows.

A. The selection of salt and alcohol tolerance strain
We confirm limit growing point as we culture it at 30 degrees, 200 rpm
for one or two days as inoculation the Saccharomyces cerevisiae
JKKO091006 which cultured previously it to the PDB broth which NaCl
1~10% was included culture medium and we would raise salt density by
steps, and we gave salt tolerance from this time. also we gave alcohol

tolerance in ways to be similar too. and than stock of selection strain

B. A pre—treatment process design of culture medium raw materials.

We analyzed growing pattern of yeast at fermentation tanks as we
diluted suitably syrup(The Philippines, a sunflower organic farming) as we
added ammonia(28%), phosphoric acid(85%), other mineral. also, we
added the mineral which was additional so that I used an ICP analyzer,
and the nutritious component which Baker's yeast needed can be contained

a syrup underwear mineral component.

C. Designs and optimization of High density culture method
We used intermediate feeding strategy, constant feeding strategy for
optimization production of pre—treatment optimization of syrup and natural
derivation yeast and we developed a productive method to be most
suitable in order to raise growing pattern expansion of yeast through
method to increase a feeding speed etc. according to fed—batch

optimization, other yeast growing.

D. Production and manufactures established of High—yield compression yeast
Generally, we consider it about the merits and demerits that can occur
from commercialization yeast, and than we tried to method to be able to

accomplishment in laboratory levels. thereafter we confirmation can applica
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bility made bread.

1) Showed to high density total cell count. such as culture medium was
2.5%10°CFU/ml and compression yeast was 1.15%x10'"°CFU/g.

2) The productive yield certification results of develop culture medium a
product, showed high productive efficiency such as 5.4% of freeze—dried
yeast and 18% of compression yeast.

3) We was established on develop a product of productive yeast classified it

to dry and compression type.

E Profitability obtain of productive construction system
We finished economy evaluation As constructions of productive system a
profitability obtain and than classified it to 1,800 ton of Annual productive

scale and Productive scale step was 5, 50, and 500ton.

3. Established of recipe for manufacturing bread and apply from different
type of development yeast(Dry or compression type)

We tried to Bread application recipe establishment study regarding
development yeast a basis to the same manufacturing recipe for

commercial yeast.

A. As a result of different types development yeast to apply manufacturing
bread, we established it to recipe manufacturing the same bread for
commercial yeast with compression yeast bases.

— Commercial Recipe: strong flour 1lkg +water600g+ sucroseb60g+
salt20g+unsalted  butter80g+flour improver 10g+compression yeast
40g(water content :70~74%)

B. The evaluation results of different types development yeast to apply
manufacturing bread, showed to effect such as dry yeast was starter and

compression yeast was manufacturing bread.

C. Numerical basic yeast fermentation of bread guarantee (a basis—type a

compression) was more than 1.5x10'"cfu/g.
D. The comparative results of different types yeast was showed to 64~92%
of dry yeast and 94~110% of compression yeast and at this time

commercial a case of compression was investigated to excellent things.

E. The results are as follows a type of yeast bread fermentation rate obtain
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of pre— activity condition grant or not.
1) Compression yeast was do not pre— activity condition grant.
2) Dry yeast showed with low fermentation rate of 75—92% range. so we need

more can study.

4. Storage evaluation of long term or short term for development yeast
The Different type of development yeast(dry or compression type)
storage evaluation results by different period and temperature are as

follows.

A. The Effective storage wvalidity evaluation results showed that dry and

compression yeast was under cold storage condition in 1 year or 1 month.

B. Numerical change of yeast: keep it on 1 month was showed the decrease
of total cell number results until the maximum 20% (First time : 1.0
x10'%cfu/g—>30~360 after day :10°~10%fu/g) without reference to storage

temperature or type.

C. Change of state : As time passed and than occurred mold, browning

reaction and a nasty smell(excepte of dry yeast).

5. Effective analysis to cause development yeast to fragrance
We tried it as follows for Effective analysis to cause pure isolation
development yeast to fragrance.
A. All yeast consumed 100% sucrose with feed within three hours and we
was Investigated in case of bread manufacture showed by fragrance of

most alcohol (ethanol) system.

B. The comparative results of Different type of development yeast, If time
passed generally, alcohol flavor numerical value rose, and we was
investigated so that compression yeast appeared feed used and flavor

revelation too high.

C. We tried to investigate other flavor revelation effect for commercial yeast
without type in process of time.

1) The first(Commercial yeast 1,986,development yeast 1,689) Compression
yeast in case of 3 hours process of time. Commercial yeast was appeared
with 1.8 fold of 3hours after and 1.7 fold of 6hours, but development
yeast was showed the increase numerical value rose with 1.7 to 3.4 fold.

2) The first(Commercial yeast 1,615,development yeast 910) Compression
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yeast in case of 3 hours process of time. Commercial yeast was appeared
with 1.6 or 1.78 fold of 3hours after and 3.5 fold of 6hours, and
development yeast was showed the increase numerical value rose with 1.71
to 2.4 fold.

3) It was the type of alcohol occupation ratio investigation results during
total fragrance components. such as dry yeast showed 59—82% range, and
compression yeast was 71~ 90% range. It was showed high position

regardless of type.

D. Connectivity result of bread fermentation rate, increase or decress

numerical yeast and yeast consumed : It was confirmed same connection.

6. Established of recipe for manufacturing Different type of development
yeast.
The result of manufacturing Different type of development yeast resear

ch was as follows for nutrients combination recipe.
A. An emulsifying agent addition density decided with 0.5% (w/w) to SPAN—-60

B. Addition density set up Vitamine C with 2% (w/w) as prior nutritional

supplements.

C. Established of recipe
1) Dry yeast : yeast 94.3% +water 5% +SPAN 60 0.5%+Vitamin C 0.2%
— Total yeast number : 5.0~7.12x10"cfu/g
2) Compression yeast : Yeast 30~27%twater 5%+SPAN 60 0.5%+Vitamin C
0.2%
— Total yeast number : 1.54~1.62x10"cfu/g

7 Established of natural specialization bread recipe
Development result of research was same as the following of established of

natural specialization bread recipe.

A. An effect to cause it to flavor revelation in case of development yeast
application bread manufacture.

1) There wasn't effect that pure yeast wascause to flavors (specialization)

2) In case of fruit undiluted solution addition it was effective in flavor

(specialization) revelation.

B. Organic acid(Tataric acid), Glucose and fruit fermentation a factor to

_16_



participate in to specialization( flavor : caramel )

C. Culture medium creation for specialization (a flavor) revelation established it

as follow .
— 10% (w/w) fruit addition preparing for 10% sucrose solution and

fermentation(72h, 25~30C, humidity 50%)

D. We was established of natural specialization bread recipe to fermentation

Culture medium and application fruit undiluted solution application.

E. Recipe manufacturing bread established texture (Soft) increase as follows

1) Recipr of Culture medium: fruit undiluted solution(base: 68Brix ) and

dilution application of 5~10%.
2) Bread manufacture Recipe: strong flour lkg + (water600g+fruit undiluted

solution (68Brix) 30~60g+ sucrose60g+ salt20g+unsalted butter80g+flour

improver 10g+compression yeast 40g(water content :70~74%)

8. commercialization

A. Completion of Economy evaluation
— A product single yeast, Finished goods configuration recipe.

B. We finished large scale yeast production systems and industrialize rod

map setting
— Yeast amount used between year, Expectation sales amount between year,

Productive facilities construction plan budget, The disturbance eart.
C. Facilities equipment design plan

9. conclusion

A. Development of Korean native Baker's yeast resources Korean substitute

commercial yeast and Intellectual Property Right were ensured.

B. Technical fermentation for Baker's yeast production technology

development was finished.
C. Established of natural specialization bread recipe

D. We ensured necessary basic information to productive feasibility

examinations and industrialization in commercial aspects
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. Achievements

. Achievements

and contribution to the related fields

goal of study

Achievements of research

. Replace
commercial yeast
with obtain
Korean native
Baker's yeast.

1. Development of Korean native Baker's yeast resources Korean substitute
commercial yeast and Intellectual Property Right were ensured.

a. Selection completion yeast : Saccharomyces cerevisiae JKK091006

. Obtain of genetic resources : completion of patent(acquisition of number :
KCCM11056P)

2. Intellectual Property Right were ensured.(a patent application )

— official name (acquisition of number ) : A manufacturing method of the bread
which used new yeast
(10-2009-0134773. 2009.12.03)

. Established of
production
technique mass
development
yeast.

1. Established of production technique large development yeast.
a. Establishment and completion large Production of yeast culture medium
and culture condition.
b. Establish of Low price culture medium and culture condition. :
medium
2. Established of production technique large development selection yeast.
a. Established of productive yield
1) powdery freeze—drying (5%, w/w)
2) Compression type: 18% (water content : 70~74%, (w/w)
b. Evaluation of long term or short term for development
manufacturing bread
c. Establishment completion deliberate a productive system construction.
1) Productive scale : 1,800ton /year (base of dry yeast)
2) Scale (3step) : 5ton, 50ton and 500ton
3) Completion of different Productive scale Economy evaluation
3. Intellectual Property Right were ensured.(a patent application )
— official name (acquisition of number ):Method for mass production method of
Baker's yeast
(10-2011-0029589%.. 2011.03.31)

syrup culture

yeast and

Established  of
recipe for
manufacturing
different type of
development
yeast.

1. Dry development yeast

a. Application recipe : Apply of starter

b. Base cell number : more than 1.5x10'"cfu/g

c. storage : lyear(base of cold storage condition)

2. compression development yeast

a. Application recipe ' manufacturing bread

b. Base cell number : 1.5x10"cfu/g

c. storage : lmonth(base of cold storage condition)

3. Established of different types development yeast to apply manufacturing
bread

a. Stability (emulgens) and application convenience anger (diluting agent) grant

b. Test of development yeast(dry or compression type) storage evaluation
results by different period and temperature

. Established of
different types

. development yeast a basis to the same manufacturing recipe for commercial
yeast.

bread recipe

development |2. Recipe distribution established manufacturing bread
yeast to apply |3. The study and investigation of physical/physics and chemistry/biological
manufacturing mechanism
bread — Bread applicability evaluation pre—activity grant condition”}(flavor act..)
1. development yeast a basis to the same manufacturing recipe for commercial
yeast.
5. Established of 2. investigation of Yeast origin flavor factor
natural 3. The study and investigation of Yeast origin flavor factor mechanism
specialization 4. Recipe establishment completion manufacturing flavor revelation factor apply

bread.
a. Bread application of culture medium fermentation
b. Flavor factor possession fruit undiluted solution application

6. commercialization

A. Completion of Economy evaluation
— A product single yeast, Finished goods configuration recipe.
B. We finished large scale yeast production systems and industrialize rod map
setting
— Yeast amount used between year, Expectation sales amount between year,
Productive facilities construction plan budget, The disturbance eart.
C. Facilities equipment design plan
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Contribution of Achievement and development

Results

Contribution of Achievement and development

. results of Replace
commercial yeast
with obtain Korean
native Baker's

yeast.

A. Expectation of an international predominance security in baker and baking
business through native yeast obtain and resources.

B. It was utilization possibility to a technology obtain basic research of yeast
and the continuous helpful cells selection.

C. domestic bread industrial technology development problem solution by yeast.

2. results of method
for mass production
method of Baker's
yeast

A. As domestic supplies of organic agricultural product raw materials it was
related industry profit invention contribution.
B. Expectation of income yeast through mass production and competitiveness

obtain of domestic yeast resources

3. results of recipe
for manufacturing
different type of
development yeast.

A. It was contribution possibility to a technical progress manufacturing bread.

B. Application industrial of helpful cells field organic farming agriculture for
don't use surplus.

C. A characteristic industrial of bread domestic grant KNOW—-HOW new bread

specialization (flavors and SikGam etc.)
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arite] F742, 19A(API Kit, Model : 20C—-AUX), 2%

Vitek w2 A]2~® 2 Kit(Model : YST), 12]31 3%Al:= DiversilabA] 28] 1l
Kit (Model : Saccharomyces Kit) & ARg3sto] @ ol wet 433t

PCR 24 (Table 1) 9 18S—-RNA A7IM<4 w42, wed5F JKK0910067F %
1T S. cerevisiae KCCM 12028 2 A a X (JAL, S. cerevisiae) S WO =
AAEAT =, DNA @714 &45 91ske] 200U Lyticase (Sigma, L4025) A 2
311 Dneasy Blood & Tissue kit (QIAGEN, 69504)% o]g3to] @x 9]
genomic DNAE =52 3 3 18S rRNA and 28S rRNA spacer region 2
3171 $18Fd forward primer® ITS1 (5'-TCC GTA GGT GAA CCT GCG
G—3 )& reverse primer® ITS4 (5'-TCC TCC GCT TAT TGA TAT G-3"
5 ©°]&€3lo]  First denature(95C, 2min.), Denaturation(95C, 45sec),
Annealing (55C, 45sec), Extension(72C, 45sec , 2 to 4 33 cycles) 131
Final extension(72C,10min) 28] Z7A S Z PCRE AA|sle] Wwl=sdS &Qlsha,
Adas dEHS olgste] FYAERES DNAES HEFREEIT vl
(Sujaya, 2004). ¥, 18s RNA® ¢7|M<d& CLUSTAL 2.0.11& ©]&3}o]
Multiple sequence aligment& A A|5Fo] H] W &} T}

w3k, X+ 85 (S.cerevisiae KCCM12028) 4 A& X (Jenico) tiH] #aw
of FHAFe] #Flg $%e], Sma I¥ Sau3AlS ©]g€3Fe] RFLP (Restriction
Fragment Length Polymorphism) & AAlE F38to], #2]aFl JKK0910067°]
EraR 9 Adarste Hus v skl

Table 1. A FHare] F4d4 &44 3 (PCR)

PCR A% genomic DNA DNA 271449 &4 (54)
Ras e (18S rRNA and 28S rRNA spacer region +4)

1. PCR primers

7}. forward primer ;
ITS1(5'-TCCGTAGGTGAACCTGCGG—-3 )

L. 200U Lyticase (Sigma, | 1} reverse primer ; ITS4(5'-=TCCTCCGCTTATTGATATG-3")
L4025) A2 : 37 T, 45% N ,
2. Condition of PCR reaction

= 2. Genomic DNA % . .
Al %.3]: Dneasyl Blood 7}. First denature:95C, 2min
&Tissue 1. Denaturation:95C, 45sec

kit (QIAGEN, 69504) 18- t}. Annealing : 55C, 45sec (33 cycles)
2}. Extension: 72°C, 45sec

v}l Final extension:72C,10min

REFERENCE 1. A Phylogenetic Analysis of Saccharomyces Species by the Sequence of
18S-28S rRNA Spacer Regions., YUJI ODA et al.,YEAST VOL. 13: 1243-1250, 1997 2.

Evaluation of PCR primers and PCR conditions for specific detection of common airborne
fungi., Zhihong Wu et al., J. Environ. Monit., 4, 377-382, 2002

=11

_28_



o A AR (G R A M FEAE COAYHF 24D

gstol ghulg WAE AW AR FUA )

qQlehE AL At A
e okl Wersd vwst A esie

™
EFERTF U ARG B

uEbd, AtdH o2 aRE wdkee v dAle VIS BaE =2 F
A3 A AR AR FES @o] ARGskaL Uitk 2 ATelM =, 7HA

AHe s o] gsto] HeldFE WY B¢ Mgtz de] wE #52 Wt
A o7t AU (R, 2001). &7 AHEE= wiA g A dHY s=E
(5%, 10% % 15%)3te] FEFaR(S.cerevisize KCCM12028) % 4
(Jenico) &+ F 709 2+ (MG 1, JKK091006) & growth curve® 7433

o i
b0 X fo O pob

o

2k AdeeiA Ag widkxzd AH

T JKK0910069] A stE flste] @A A FH4=F FAE vt
At ol2 9ste], dur®l EFF JKK091006E dutHoz FHE w3t
PDB uj Aol Ae} U E FEEE ZA5e] JKK091006¢] growth curveE =743
2, FAujx] o] ammonium sulfateE ZAHO R to] FEEE  JKK0910062] growth

o AMEE AEFS} 72AT(FA AR

g Bol AbgAom ABAakgte] QlojA e AESA S fFA, BT 9k
57HA F7e F34 axt ddS AESI T (Table 6).

olF flste] S.cerevisiae JKK0910065 10%34, 2% ammonium sulfateE
A7Fet wjx|o % %F3}] shaking incubatorol]A 36hr ®jSFsle] (30°C/150rpm)
centrifuge (6,000rpm/10min) & ©]&3}o] & 3|4 3lal peptone water® 3~5
3] AH g % Zj}_%’-iﬂal:o] ok 0. 5g/194 A& 30ml peptone waterel] & E35}o]
/‘]'%‘O]‘Oﬂ‘:]‘(—l—, 2002; g, 2005; =, 2002).

a2 2= skim milk, lactose, glucose whey, dextring SF°l &35t

20% 5% ZA3}o] peptone waterel] dETH @A L} %3]-1 O%E =2
TEER sto] —81Te 60TCA 247 2hr HEdt &, Aoz WX T YPD
Aol =tsko] s S48kt (Reiko, 2001).

Hh AR AR iFAAAN LY V2P HAD A =3 2 =)

AEE AA o ® Atetr] flsto] AAMAE FEE wAste] iR AAARA| AE
AAE AR A HF: AS ek AAskiv
1) A : 5L AZZ8k~4, shaking incubator (VS—8480SR, Vision)
2) WAL E U (F7]s sivtel’]), ammonium sulfate (G4F 1), KHPO4 (GAF
13), MgSO4(EAF 15), ZnS04(EAF 15, Biotin(Sigma)

¢
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3) WA ZA (g/L): T 10%, ammonium sulfate 2%, 7% A (KH.PO, 0.004%.
MgS0O,4 0.02%, ZnSO4 0.02%), Biotin 0.0001%

4) A=A 2 wfR A Z (4x, working volume 2L)]

7hH &9 800mlE TFF 800mlet F&3] =33k ¥ 8,000rpm(Supra 28K,
Hanil Ltd.) elA 1033+ A4l&2 kot

) AAS RS A AHA FH )

T} Ammonium sulfatet 160gS T35 e &3 3t}

th F71 48N (KHPO, 0.004%. MgSO; 0.02%, 7ZnSO,; 0.02%)2} Biotin
0.0001%%E H7}stcy,

vh) A7) FUujxE it (Autoclave 1217TC, 158)F Aoz Yzhsi},

vh) 5L AHZrEEkade] 48] FF 500mlet 12 SRS 1,500mlE FYste]
SHY7F 2L7F HEE wjx & Az

5) AF d W=

7hH dEdd WiAE diF 30%7b4 ¥z §, vE]l 30ml YPD (Difco, yeast
extract 10g, peptone 20g, Dextrose 20g)®jA| oA d}5HH(8~10hr) HiSFEH
JKK091006 =wjeFe!  10mlE #HFstar 5LHL  AH2E8A~3E shaking
incubator (30°C/150rpm) ol A 8 F3tc},

) Sl AEe 4AA e 10mIY FerA o' FHekar, 242 OD#E(600nm),

TAFs 543

32 ﬂll

AL, tiA A4¢ CSLE HiA A 84 B7t

g wEs Aol dads w9 7S aefste] ammonium sulfate BT A&
491 CSLE ©o]&-3}o J&JJJ HjoF 248 AESSIT A4AYS 5% /v) S CSLE oA
Elas! “‘j} o o] A T A E A

1) A& : 5L AZZ8kA~=, shaking incubator (VS—8480SR, Vision)

2) MAYs FU(H71s dvtetr]), CSL(EETZE2Y =38 o), KHPOL (A 153),
MgSO, ("9AF 15), ZnS04(HA4F 153), Biotin(Sigma)

3) WA EA (g/L) - ZFE 10%, CSL 5%, 1L (KHPOs 0.004%, MgSO,
0.02%, ZnSO4 0.02%), Biotin 0.0001%

4) 47 2 A A % (4x, working volume 2L)

7hH 22 800mlE 57 800mle} T3] £33t & 8,000rpm(Supra 28K, Hanil
Ltd)ellA 102 zF @48 s,

W) Ao de FHste] Hif (Autoclave 1217TC,15%) F A0 2 W73ttt

thH AALYoZ CSLL 400mlE FHste] 719k =dskA 8,000rpmel A 1057
A s B (Ed A = ”‘3&0}3’_ I E ARSI,

o) HoE dEdsdH CSLe Tk £ (HAY 2 ammonium sulfate
 160g= FEds ol g3ffsttt.)

uh) 10% wiA el F7]A &N (KH.POs 0.004%, MgSOs 0.02%, ZnSOs 0.02%) 2}
Biotin 0.0001%°] ¥ %% 37}ttt
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v 5L AZZgtAaTe] 48 =9 500mle 12 S7F4 1,500mlE FY8te] A=
By 7} 2L7) HEE WA E A 23

5) AF Bl Wi =4

7hH Ead wAES = 30=7kA ¥Zst F, mE] 30ml YPD  (Difco, yeast
extract 10g, peptone 20g, Dextrose 20g)®jA| oA d}5HH(8~10hr) HlSFSH
JKK091006  F®iFe} 10mlE AFstal 5L A&~ AE shaking
incubator (30°C/150rpm) °l| A 8 3k},

) wjksel AMES 447k 10mlY S8 o2 FHslol OD#(600nm) 3 Al =

of. WEZE o] KXY f7tuY

A7 AaE atgo® aRe frhHeke] diEd =1 HEE AASAY. /7
Hj k24X HiAIE HiFAIZE 8AIZHRE 4AZF 7FA S 2 100ml¥ 5¥ A AIE3 S
o, BEEjES wF AlZE Soll= ol Rl AP E shA] gkt

7P F7H 7 Algtolut Tbsks wiA Y] &Fo] 23S ub oA wiek

el dist HEES dskAth(4l, 1992).

1) W% =% Jar Fermenter : W& % 5L(BIOTRON, LiFlus GX, Korea)

)AL Bl (F71% sutelr]), CSL(@EZE Y=g oh), KHPOL (G4 17),
MgSO,(94F 1), ZnSO4(84F 15), Biotin(Sigma), A3 A (Silicon oil, A<
7, sh=)

3)uIA A (g/L) - FE 10%, CSL 5%, v=ZHd4a(KHPO, 0.004%, MgSO,
0.02%, ZnSO4 0.02%), Biotin 0.0001%

4) AA7 2 WA A % (4x, working volume 2L)]

7hH @ 800mlE STF4 800mlet F#3] =3+t = 8,000rpm(Supra 28K,
Hanil Ltd.) oA 103t 442 gt

W) A de FHske] Hit(Autoclave 121°TC, 156%) 5 Aoz Y73},

o AAgoe=® CSL2 400mlE Hste A71e 5dskAl 8,000rpmellAl 1083+

to(F vt A 2= Aekstal I E ARE-S).

IS AT} CSLE FEshA <33t

i
o

vh FEad daze] 49 5 500mlE FY8, 1A FHSF 1,500mlE F
7hE2 Foto] HF 2LAAE Al x3

AB) WA 7F B a e 598+ AElE Autoclave(121°7TC, 15%) St

5 AE ¢ Wk x1]

7hH EdE wiAE g 30=7h4 WZAE %, vE 30ml YPD(Difco, yeast
extract 10g, peptone 20g, Dextrose 20g)ujA| oA d}5HH(8~10hr) HiSFSH
JKK091006 Fw%e) 10mlE HFEsta waxs 7FsA| X1t

W} 8% pHE 550 %E%4d 1N NaOH, IN HCD, Temp 30T, E7|&%
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lvvm= 48k 3A

o 4A A Ebeh vkl AES 10mlY T o® FHekal, 717t OD#E(600nm),
A Z, Sdd 3 (DNSH A S =38

) HE F SAIFH f7hks Al&elth 4N A0 R 43] dEH (dx 55
M) & F7ha ksl E A (8hr, 100 ml; 12hr, 200 ml; 16hr, 200 ml; 20hr, 100
ml), & 32—40A1ZHE<t vjFskalth

vlh) vk AEA (silicon oi) &= BIZE QA 100ul® FA o2 H7Fski).

A AR ERY AR 98 AAA

1) 7% 32AF ARgAT 2 gw7F 2859 oH (Fig 1. Table 1), Ba¥ =
1HETE 2¥o] &4 BEyHel Row Felx gt}
2) A 5B arde g0 2A4, 194 (API Kit, Model :C—AUX), 297

Vitek #A4A 248 "2 Kit(YST), 28]la2 397=  DiversilabA] A8 H
Kit(Model : Saccharomyces Kit)E AFE3sto] 99%°]de 4SS &=33UTH
(Table 1).

3) PCRS A% Azt EolF JKK0910067}F %=4F S. cerevisiae KCCM
12028 9 AJaX A S. cerevisiae) 8 22> WMEIH S Hol= ZS gt
T7F ARt (Fig 2).

4) Ak gr e T4 U FHAAEY] FRE Y5, XF7FF S. cerevisiae KCCM
12028 W JAFS] Aol AE (S, cerevisiae) 2+9] 18sRNAS @7Ad&
CLUSTAL 2.0.11& o]&3}o Multiple sequence aligmentE 2 A|3}o] v 1w
3kt (Fig 3).

5 XTaH(S.cerevisiae KCCM12028) 2 A AR (Jenico) WH] F2aRe
Aze] Fels 9)3te], Sma 17 Sau3AlS ©]§ RFLP (Restriction Fragment
Length Polymorphism) & AAIg A3, Fg&ax<Ql JKK091006+t°] EFaR
2 Addaret 22 gus HAdS & 5 Sl H(Fig 5).

6) &4 R FAA s B4 0 w40 gRd gars (F)rtaEAAREE
=)o 2] F3]  Gene cloningEAHE  AAFFOW,  Chromatogram}
SequencingH] i (Blast, NCBD & &3t #HF 99% FdA A& At A%
Y= d5H A (Fig 4)

7 AyERA, 771 BT AFelAd w3 aXdS  Saccharomyces
cerevisiae JKK091006°2.%2 st o (55&¢Y © A110-2009-0134773),
53 go] 9m (F5ME  KCCM11056P) 5 it
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o A AR (G R A M FEAE COAYHF 2AD

1) o 84S Loty 98] ZF R ] wa kol A wljeksto] COLY =S 1)
_u_O]'O:] HoS o], #2590 MG1¥ JKK0910069] A% EdT9 ey

71878 G AINE 9] S vld As gele = QISlvk(Table 4)

2) ¥xar e Adar (S.cerevisiae) 2F E—E]ET(MGl JKK091006) ¢}2] A47d=r

= H3ts d, MGl Aol b w =l vlste] 2w "o{Azl A A

& = o AFol7t flgloH "‘E];L Ql JKK091006+= A&l o 3 A
gold 47} qolow, HEFHOoZ Awe] AlgE 4 Q= S.cerevisiae

JKK091006% A9t Ad-& X3t th(Table 5).
g2t Aulx] L 8gzA AH

el T JKK0910069] At1stE flsto] Fadnjx|olr o] &4

7} 9}‘:}. ol flsto], Adtd Fg+r+ JKK091006E LRb4

= PDB HiF|A e} FEAE  sEEE FAStY] S.cerevisiae
JKK0910069] growth curve®E =74 stx, FUulA o] ammonium sulfateE &4
do7 3o F=EWHE S.cerevisiae JKKO910062] growth curveE =739t}

1) A3%2A, JKK091006 = AAste] GdufA|ox el o] Ag=343 a5
gelst A3, el el wEbq ODgkel o] Zpol7b 1= lvt. =, PDB
(Potato Dextrose Broth) Rtk G uj#| oA o] F9kom, 10% FHANA=
2.5x10%cfu/meol gl oH, 15% FUulA| A= 3.2x 107cfu/meo] Q.

WA FE7E S df F7F WolAARE 10%9F 15%°4 9] Apol= &8
o ReES uw, & 2ol Sl AoR AR Qkolr aR O wds 9st o
WEshs 10%% A7dstdtt. (Table 7)

2) Ammonium sulfate”} H7Fg GAujA| oA FsXe & OD#S S48 HekS
uj, 2ol H7FE A b2 thxFtoll H]afA @_ifﬂo] H7tE ATl A el A
Aol 2 Ao YERHTH Y 8-9). E3L OD#H I vEo Bd+-E 574
A=l o] Ay JA] OD#elA 42 A2 &2 A7t &5

3) tFF2A7] o] elA o] FAlo] FEAow oFsh FFo] QAT tFF 27| o]
Sole Al el webA gR e ol & Ao|rt gle AeRE Hol g
oA ammonium sulfate®] F %% 2%% sk Aol 47F AAAEy a8+
Ao FAel oA 7 vpEA sttt de-E ) (Fig 8~9)

ko

o3
Oft

=

.

Oft
il

_l

o ARER AEFZ} 72AT(F-FA AE)

WERY AR oR ATl o $EE AZBYL f4, BEF] $skol
57H4 F5 %
3

o,
1) 54492 3 e mw FAe AEqge 2 A
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ol Slv A= At (Table 6, Fig 10.).

2) dAgel ot FEFe FFA] FRel webs FEE Zo|7t yEt=dH, A
SHA] 92 Alm e} Hlwele] HkS uwl lactoseolM = 26.1%, glucosed A=

, dextrinoll A= 1.4%2 Axs AELAS Boy, dudy &5 3

%‘?ﬂ' A% (whey) 3 EA]E 7 (skim milk) o+ 22 76.8% % 52.2%2]

T3t 235 yerde(Fig 10).

—
omlm
© o
Q

Hh WS EE FRAAN LY N2FHAD A 23 A E)

ARE AdH o R AAEL] ffste] AAMiA S FHR wAste] iR YAAAE
A

A AE AR AgAA HE JHS Slske] Akl

1) gde AE 74
Fao] gad s Frjddae] &5%S HPLCSE ICP 412 &3sto] Al
om, 71 A= ot xet gk (Table 8).
o] 2o BAYL sucrose(B®) 29.1%, fructose(F) 8.9%, glucose(3E
) 55% Z 10% FEwMA NN sEE dIFFE At E W oF 7.5%9] &
Fow RS g Qs Wi E Agsiria BzbEw, 571 S Mg
E AlYstie s dahe FAIEEE 50 Ao YERT Mgy v E A
o] A7V HAES 98 ¢ e Ao Addt (Table 9)

X S.cerevisiae JKK0910062] 554

FAuj Aol S.cerevisiae JKK0910062] ASFEAS ®H7] §ste] 3)Eujers 2
/‘] A G oA aRE 30hre’t 3Fue ekl wlf, F 24hr o] Fol+=
o] F2412 o)A dojubx] U= Zog Holw ODEE 5.0 U ojul HAZFA
(DCW) 2 oF 14g/L= YErsth(Fig 13).

=
It
&

AL, tiA A4¢ CSLE HiA A &4 B7t

e wiekg wix e Aags wiA9 7S 1efske] ammonium sulfate Bt A7 3
A9l CSLE o] g3t are] mef 21& AES S
g o] Aade] wE gRe AS5SAe AR Ay, dde A
ammonium sulfate®} CSLE o]g3slo] 279 ASELS }s}7]
Hj Aol fsto] Wa FoA IFHSs HAAls 1 A= ofdiel Erh(Fig 14).
Gl ammonium sulfate$} CSLE -+ 7F HAAhUE o]gsto] Al
JKK091006%5 33EHieFeto] Hlwdh A3 OD g2 2,74 5% HISotAl YebdAw A=
A4 ammonium sulfateZ ©o]gato] wjx]oE= 1.0 X 10° CFU/ml, CSLE ©]4-3F wj
Ao A= 2.0 X 10°CFU/me 0.7 oF 2u] Axo] g2 Jepjgich

AU AP Fato] CSLE H71e A9 Ad F e a5 9 FHEo] yA

{f

A

He Fdslth o] e AF aRAwel o3& (carry—over) Ho] Ao 4
of &= A 5 7] Wl olZle AAstaA CSLe H7HsE wjAel tisto] f
ZE 35 AAsi.
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O A, A Y E dEES A AAT e §LAITE w1 A g
25 o)1, yeast extract =¥ ammonium sulfates 2] thE

A AE A A Fre 2 AdE] e A9 AaAE ¢

30w RN
te Er oXx

\I

7] ARARE At e are frhcke digt 21 HEES AASAT F
Zhaj ek 4X 9] wiA|E Hj A2 8A] {HE-E 4*]% ¥R 02 100mly 5 AAs)
Rom, sk weF Al Fel= ol AElE shAl Fadth A7 kE e
F7H7F Alzkolv H7bekE WA o] ko] S wbrol7bEA] wikEzde] gt
AES AP eh(Al, 1992).

1) HHol:Hl—lﬂoﬂ Lq_E £U4 }\(EOE/\‘]

Fe] dags CSLe o] &sto] kel & are AS5AS #Es]
Akl Frulg RS daxE ol&ste] AAEla I A= obgst
2t} (Fig 16).

F7Haf ¥l = 10.88] OD#kd} 28.2g/Le] AxHdAZFS YHEfNoH, &)
o= 7.09 OD#H 13.7¢/LY AZAAFS et o] Ade Ayz
|G E T frhl o] AR FAIFS SEeked U 2 209S AT
7} 15k (Table 10).

2) f7heke] HAxd AR

Rl EAN o4 ol A Sl B P el B b S R ) R i g ) e =] s P s B B
Fxel dist HA 9 HAEE HPsAnt vzt mE AS5aHS AT
Heks wl, 8hrollA f7HE sk AR 10hrelA {715 et 2ol 2R A5
of B a3AQ Zow AFE o, [rIEAA L] H7bEE Z2E sk
HTAOZ CSLE AAaYgoz ojgst gl njx|or] gr HO—S— oM B

kel o] 10hr(100ml), 14hr(200ml), 18hr(200mlD, 22hr(100mD,
26hr (100mD ol F71S 3k Zo] &R Ao 53 o= HEHSGS
™, 34hr ®j<F A OD#ke 7.5% #FHQD, AxaAZFe 27.20g/LE YERR
(Fig 17).

b A 529 Bibs f5k AA A2
5L MaxE o]gdte] AEH f7HY S MEOoE AAARE Akt
g Al AR W Fel gk o thE Wil tE 58S vERH, ﬁﬂi OD7} 50
(20g DCW/L) =2 st Aoz #zo] HYa, arne A & A4
A= o7 BT
3MA feeding ©1F DO7} AFstes HElS Holw, A7t "ojA&= Zs g1l
g & Qo dAEE FHE AFHTES Ayedsd MFe] folshA ol Al
2 @&o] "ol
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L AFRYGNE ol getE £F AN HAEY 8% 20w 42
2 Amol waste] AH Aol olelgol WANY HE ERAAF
£99 7b540l 9tk welthFig 18).

A AR A5e] f7HHY Al feeding time ¥ H7FEE

o

A¥Fe Few AL A9, SaBalol Bl go] AVFOT pelletd ]
A 24
]

—

A 3o WAzA BgelA Gt CSLelA APHEE PHEE A7
1 FEE 5 ol&F filtering® WL ANE Fo) An Axe 24
& dpsuore] e zhow wek Be o] Qb Row Az

b AP (EAE 2 EEY) 52 84 MY

D 41z 21 AE

7hH 671A1 9] TR EA (skim milk, whey, lactose, glucose, D.W, dextrin)< °]&
sto] F-3A HAE(RE FHAY w25 10%)E AAIe A3 whey’t 78 -
T3t a34E YeEr Ao

W) wheys FAZ 3t TREZ tests AAS A3} 10%04 7H £2 a3
£ UE It

th) 10% wheyell 59 F o]&¢
I F A mE g gl A

2} Z7]9+= A RslurryE salinel® & T 20% HFEAE 1 1v/wvE H7t
sto] sAAxE AAsIIey, dAx Al @& dste] aXslurryE 10%
whey FYAE o] &sto] vtz dEete] sAUXE HAAS A F /N AL
< 2 a¥%E HErSIH

>

sucroses #H7}lsto] 134 g

ol R |
O F UERTh
= dgdt

il

7H A8 Algel g AdrE S-S e 1 Ak ok el 2t ( Table

3]
U , 1 oS

T AxEE, 283 AYERS CO, B 7Y vE AS FAET 5 sl
h At o® ALks 3lS W T AIRE FAste] FAEAS Al AYaR
= dFaERY 10%78A5 A71sE A g blake] #A9 o] 1/4, AFXARY
Aol 1729 #AZE o4tk A4 ¢ dow HEF] Aol wiEe] CO
o] Aol Aozt F ThsAol Q7] wiitel &R HEHFS vl BEEolA
AFS skt (Table 14~15). A=A, $2Farel JKK091006 =

o

T(10%F3A)7F 7] COy, TAFS 53 Aoz el o, JKK091006
SRAAE 6hr vjokol A BT 20ml o)d HASF o AYdagR (AYF)+= 8hr
A pAgok CO, WHAIRFO] 20ml ool =t
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O;

2h A3 Ay AdaEAHY ) o vkl Al JKK091006A41 CO, WA=

=
g w7t o 8] dEel AlAls bRt Re] deEu Fd A
o] FHlE o] gt o] ¥ &0l F5 AoR ddEth

4%

9

X

o

iih)

A
N
LT
M

=}

7h @ B AR Adshr] flste] #70E s Ak, sklelE, A, As) Bl
=]

ZH (W) NN FFE BT penicillind} streptomycing 22zt 50pg/ml $F
[e)

and Company, USA) HIA|E o]&3to aRs ysidlor, &2 52 FH
2, Aelera] W AsgterAl ANt 54 o 2RO ERsdHe wt E7E S
gk A aRe A4S st 18s—RNAQ7|AE¢ similarityE National
Center for Biotechnology Information(NCBI) 2] Genebank database%} M|
A1 A3 FE T MGl MG37} Saccharomyces cerevisiaeQl 7102 Q1Y

ATt

v E78R % AYaE Jenico)thr] F 7He] #FEZEMGL, MG 3)¢] CO; &7
&3} growth curveE PDB #iX| oA vlwdt A3 2 Zo|7F Ao MGlETH
MG32] Ago] §-sto] HEZ O E Saccharomyces cerevisiae JKK091006 (5
S)E Adustion, Al AaS flall G A A o] A=A A
TE sttt iAWY gHe wMiA e sE7F =S5 dA AV SIFeAIRE
10%0] o= 2 2Fol7F Qo™ ammonium sulfate?} CSLO F 7HA] AAxYS
H gk A3 OD ghe BISeAl vebAR Adtrs dAes CSLe &3k wixlelA 2

. gAe e FAAA L £Rel Webq 2 Aol gk Row #FHI
A, Axe Aot FRel whebd FRg Aol 7k vhebgticdl, W 9 3
S FART (whey) ol A $5e EAHE e

g, A E R R A A" 5 flste] Wik e AESH A Frb kAl
&) om o] HEg o R AAE A|&sle] g &

ot AYda& X (Jenico) Bt} S. cerevisiae JKK0910069A4 CO,
AE &g = QA F dAE HAFSIS AFode 7hAa
Faro 10%7FAE A7heE AlAlA g3 o

5/ A= t=are FHuy FPAE Hrhe 229 FEHE
A&sh= Aol agol £5 ACE fsw, AlA|l AZA] nFA A AR
AESE wjA| z2A] HAgolA 5o AAY ¥4

—_>‘4—9
iy
o

o

Ho oX
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Table 1. The list of Korea native yeast

as organic fruits sample

= Asd =2EZY a7 (@) EHUY
=1
oA R /) | ASED) | A (ER) | AF | FJRlefE | o8 | 71
ax 5 ND ND ND ND | ND
Aokt 3 NT NT NT NT | NT
71 ERA 2 NT NT NT NT | NT
| 10

ND : Not—Detection
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Fig. 1. Morphology analysis of isolated yeast from Geobong
A: Saccharomyces cerevisiae JKK091006(Wild Type) , B: Phichia spp.
(wild type) , C: Candida spp.( wild type)
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Table 2. Identification of isolate yeast with API Kit

API 20 C AUX V4.0 § cerevisiae JKK091006

=+ - - - - - =+ - - - - - - +] L+ - - - -
0O GLU GLY | 2KG ARA XYL | ADO XLT GAL | INO SOR MDG | NAG CEL LAC | MAL SAC TRE | MLZ RAF H/PH®

124 o o o o 3 G

AdEy S AR %D Fol 54 pE
E EKCCMI2028 3. caravisiae 97.0 |GLU+, GAL+, CEL+, MAL¥, SAC+ IFEETE
AUZ Ao|=E 5. caravisias 979 |GLU+, GAL+, MDG+ MAL+ SAC+ RAF+ ]
0 AZEE ZE(MG1) |G, caravisiae 99.9 |GLU*, GAL+, MDG+ MAL+, SAC+ TRE+, MLZ+, RAF+
fd AZED 28 o= =
(JKKO910086) S. caravisiaa 995 |GLU+, GAL+ MAL+ SAC+ AFEEE EE
L ok 48, 724 7HE g
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M1 2 3 45 6 7 8

: GeneRuler 1KB DNA , Ladder(Fermentas, #SM0313)

1 & cerevisfae KCCM 12028,

I HILIZ e | AE(S cerevisiae),

: YG1(Geotrichum klebahniy),

: YG3(Kloeckera spp),

:YGH, 6: YG10, 7 : YG12,

: Saccharomyces cerevisiae JKK091006(Size : 750-800bp)

1kb
750bp
500bp

Fig. 2. PCR analysis of reference strain S. cerevisiee KCCM 12028, commercial S.

cerevisiae (Jenico) and siolate yeast JKK091006



Table 3. Multiple sequence alignment of 18s RNA of reference strain S. cerevisiae KCCM 12028,

commercial S. cerevisiae (Jenico) and siolate yeast JKK091006

xFF 2 HHaENET 3 43% %ID H] 3L
KCCM12028 S. cerevisiae 99% 3T 82X
Adaw J4h S. cerevisiae 99% A axw
JKK091006 S. cerevisiae 99% ARBIaR
YG1 Pichia sp.i 99% AR aw
YG3 Hanseniaspora uvarum 99% ABRRYegwr
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PKJH_cloning_2-M13F.ab1 966 ']
TCCGTAGGTGA
ACCTGCGGAAGGATCATTAAAGAAATTTAATAATTTTGAAAATGGATTTT
TTTGTTTTGGCAAGAGCATGAGAGCTTTTACTGGGCAAGAAGACAAGAGA
TGGAGAGTCCAGCCGGGCCTGCGCTTAAGTGCGCGGTCTTGCTAGGCTTG
TAAGTTTCTTTCTTGCTATTCCAAACGGTGAGAGATTTCTGTGCTTTTGT
TATAGGACAATTAAAACCGTTTCAATACAACACACTGTGGAGTTTTCATA
TCTTTGCAACTTTTTCTTTGGGCATTCGAGCAATCGGGGCCCAGAGGTTA
ACAAACACAAACAATTTTATCTATTCATTAAATTTTTGTCAAAAACAAGA
ATTTTCGTAACTGGAAATTTTAAAATATTAAAAACT TTCAACAACGGATC
TCTTGGTTCTCGCATCGATGAAGAACGCAGCGAAATGCGATACGTAATGT
GAATTGCAGAATTCCGTGAATCATCGAATCTTTGAACGCACATTGCGCCC
CTTGGTATTCCAGGGGGCATGCCTGTTTGAGCGTCATTTCCTTCTCAAAC
ATTCTGTTTGGTAGTGAGTGATACTCTTTGGAGTTAACTTGAAATTGCTG
GCCTTTTCATTGGATGTTTTTTTTTTCCAAAGAGAGGTTTCTCTGCGTGC
TTGAGGTATAATGCAAGTACGGTCGTTTTAGGTTTTACCAACTGCGGCTA
ATCTTTTTTATACTGAGCGTATTGGAACGTTATCGATAAGAAGAGAGCGT
CTAGGCGAACAATGTTCTTAAAGTTTGACCTCAAATCAGGTAGGAGTACC
CGCTGAACTTAAGCATATCAATAAGCGGAGGA

966 ABI

Fig. 3. Multiple sequence alignment of 18s RNA of S.

Blast

Saccharomyces cerevisiae AWRI1631 chromosome 12 chrlZ _WAGAES_WS27A0,
whole genome shotgqun sequence
Length=56286

Score = 1485 bits (HO4), Expect = 0.
Identities = Bhu/g48 (99%), Gaps = n/uhl (0%}
Strand=Plus/Flus

Query 1% TITCETCCRCTTATIGATATEETTARGT TCAGCEGETACTCCTACCTRATTTEAGGTCAR 72
TRRREERRRE R R R e e n i i p iRy
Sbjct 2547 TTTCCTCCGCTTATTGATATCCTTARGT TCAGCEGETACTCCTACCTCATTTCAGETCAR 2606
Query 73 ACTTTARGARCATTETTCECE TAGACGCTCTCTTCTTATCGATARCGTTCCANTACGETE 132
TORRRERRREEE IR R L e i n iR nnprnnnpnnniy
Sbjet 2607 ACTITARGAACATTETTCGCCTAGACGETCTCTTCTTATCGATARCGTTCCARTACEETE 2466
Query 133 AGTAT-ARARRAGAT TAGCCECAGTTGE TAARACCTARAACGACCETACTTGCATTATAE 191
IlIIIilzggﬂg\llllrlllllillll IIlIIIr\IIIIIIIIIIrIIIIIlIIIIIF
Sbjet 2667 AGTAT) TAGCCEEAGTT ACECTACT TGCATTAT, 2726
Query 192  CTCAAGCACGCAGACARACCTCTCTTIGY 1a:arncnalcnnnncrnrn=cn 251
TRRREEIRRRRETTRRRRErnrennt IRRREELTERRRERLnnnnnnii
Sbjct #r27  CTCARGCACGCAGACARACCTCTCTTIG AACATCCAN TGAAAAGCCCAGCA 278N
Query 252  ATTICARGTTAAGTCCANAGAG TATEAC AACAGARTETTTEAGAAGERART 311
TRRREERRRRRE LRt \IIIIEIIIII[IIIIIIIIIIIE
Shjet 2785 ATTICARGTTAACT TATCACTCACT ELLL]
Query  F12 rncccchaacunrcamccrccrﬂ:aamrcam‘rrncctunlswl:nncanncanl: an
TRRREERRRE R R R e i iRl
2845 GACCCTCARACAEECATECCCCCTERANTACCARCEECECCARTETEECT TCAARGATTE 2006
@72 GATCATTCACGGARTTCTGCARTTCACATTACCTATECCATTTCECTECGTTCTTOATEG 131
IORREE TR TR R p e P nnneinnnniy
2905 GATGATTCACGEAATTCTGCARTTCACAT TACETATCECATTTCRETECGTTCTTCATEG 296K
a3z ATECEAGARCCARGRAGATCCETTCTTGAARGTTTITAATATTTTARAATTTCCAGTTACE 491
TRRREEERRE R R L iRl
Sbjet 2065 ATCCEACARCCARGAGATCCETTCTTGARAGTTTITAATATTTTAAAATTTCCAGTTACE  S02N
Query H92  ARAATTCTTGTTTTIGACAARAATTTAATCARTAGATARAATTETITGTGTTTCTTAACE 551
TRRREEINRRRET] IIIlIIIlIlIIIIIlIII\\IIIIPIIIIIIIIIIIIIIH[;;::L
Sbjct 3025 ARAATTCTTGTTTTTGACARAAATTTAATCARTAGATARARTTETTTGTETTTGT LR
Query S52 TCT TTECTEGAR TTGEANAGATATGARAACTECACA 611
PARRRERRRE L R R L R e Rprnnnnnny
Shjct 3084  TCTGEECCCCGATTECTCGAATECCCARAGAAAAAGT TGCARAGATATEARAACTCCACA 3183
Query 612 GIGTETTIGTATTEARACGGT TTTAATTGTCCTATARCARRAGCACAGAAATCTCTCACEE 671
LRRREERNRE R R e e el
Sbjet F44 GTGTGTTGTATTGAAACGETTTTAATTGTCCTATARCARARGCACAGARATETCTEACEE 3203
Query 672 TTTGGEAAT T T 731
IIIIIFIIIIII\IIIIIIIIIIIIIIIIIIIIII\\IIII}IIIIIIIIIIIFI!IIII
Sbjct azon azes
Query 73z L TnnﬁRLLfLIDthLI:IYhLCRRn 791
IIIII|IIII[\lIIIlIIIIIlIIIIIIIIIIIi
Sbjet 2264 CGECTEGACTCTCCATCTCTTGTCTTCTTGCCCAGTAARAGCTCTCATGCTCTTGCCARR 3320
Query 792 ACAaaaaaaTCCATTTTCARAATTATTARATTTICTTTAATGATCETTCCGCAGGTTCACE  A51
LORREERRRR LR L e i n g i g e Rl
Sbjct 3324 ACAAAAARATCCATTTTCARAATTATTAAATTICTTTAATGATCCT TCCGCAGGTTOACE S383

Query 852

TACGEANA  BS9

i
Sbjct 3384 TACGGARR 3391

cerevisiae JKK091006.
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Linear Sequence: KCCMI2028-1T54

Clewage code

< | bl ena ot
Sequence digested with SawdAl " |8 extemsion
o | 3 extension
¥ | outs 4 strand

Ercume rume

8 clemigt 1
o clemage 1
(mmz.rantdi 4

1. Smal cutting

Linear Sequence: MGI-ITS4

Clewage code
a | blunt end cut
| 5 extension

I3 extention

Sequence digested with: Smal

¥ | euts 1 strand

T; clemage aFe
u! clewage afFe

Cenz.name)] anbiy

2. 5au3A| cutting

S. cerevisiae KCCM12028
Jenico

MG1

MG3

Marker

S. cerevisiae KCCM12028/Sma | cut
Jenico/Sma | cut

MG1/Sma | cut

MG3/Sma | cut

om N m N R P

Fig. 4. RFLP (Restriction Fragment Length Polymorphism) patterns with restriction enzyme
Sma I and Sma I of reference strain S. cerevisiae KCCM 12028 and commercial S.

cerevisiae (Jenico).

S. cerevisiae KCCM12028

Jenico

MG3

Marker

S. cerevisiae KCCM12028/Sau3A | cut
Jenico/Sau3A | cut

MG3/SaudA | eut

SNty e G
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Saccharomyces ceraviciae AURI1631 chromosone 12 chir12_NAGASS_RSI7AD,
whole genone shotgun sequence
Length-6286

Score = 185 bits (804). Ewpect =
Ldentitics = Bhu/8aB (29%). Gaps - A7B4S (0%)
Strand-Plus/Plus

Query 13 TTTECTGEGCTTATIGATATGETTARGT ACTECTACCTGATT 7z
FLORLRERE R R e LR nninantil

shjet 2547 ATATEETTARET TEAEECEETACTECTACCTCATITCACETEAR 2604

ouery 73

TCGECTAGAEECTETET TETTATCGATARCGTTCCARTACEETE 132
1

sbiet  zeor TEGEGTAGAGGETETET TGTTATCEATAACGT TG I

Query 133 AACATTAGCCECAGT TEE TARAACC TARARCGACCETACTTECA 191
R N NN TR

sbjct 2647 T TACTIGE 2726

Query 192 5 ATEEAR 261

€1
I T
Sbhjet 2727 CTCARGCACGCAGAGAARCCTCTCTTRGG-~ARRARAAACATCGCHA
Query 252 ATTTCACTIANCTCCARAGACTA

N N Ty IIIIIIIIIIIII
Sbjet 2785 ATTTCANGTEAAGTCCANAGAGTATEACTGAGTACCARRGAGANTG T T TGAGANGGARRT 284N
Query 317 GACGCIGARRCAGGOATGOCGGETGERRTACCARGEGGCRCANTCTGCRT TCARRGRTTE 371

TELLERLEIREninn lllllllHllIll\lllll'\lllllllllllllllllllllll
GACEETCARACAGEL ATETGCGTICARRGATTE 290k

e
ARRAGUECARCR 27BN
311

Shjer  ZHaS

Query 372 GOOIICTICATCG 431
1 i [IAY i

Shjet 2905 EATGATTCACCCARTICTCCARTTCACATTACCTATECCATTITECCTGEETICTTICATEE 206k

Query 432 ATGCGAGARCCANGAGATCCGTTGTTGARAGTTTTTARTATITIAAAATTICE u91
LILRLEELInnel FLORERRRTI R R R R iR innrranetii

sbjct 2065 AR awzn

Query 492 MARATICTIGITTTIGACARAAATTTARTEAATAGATARAATTETITETETITE 551
T 1 II]IIIIITIIIII\IIIII\IIIIIIII

sbjet AARRTTCTIGTTTTTGACARARATTTARTGARTAGATARAATTGTTTGTGTTTG amia

Query TETEEGCLECCATIECTCGARTEEECARAGARARAGT TEEAAAGATATEARAACTCEACA 611
TEELERRrnnee III]IIIIIJIIIII\IIIII\IIIIIHIIIIIIIIIIIIIIII

Sbjct BOAW  TET TIGE AUTGERCH; 162

Query 612 ETETETTETAT TTTARTTETEET, a71

[RANANAay IlIlIIIIHIIIHIIIIHIIIIIIII

sbjet  31u4  GTGTETTETAT TTTARTTGTE CTCTCACCE  3za3
Query 672 TTTGGAAT T TTARGCGCAGEGE 731
LANRRARNNINY] 'IIIIIHIIIIHIIIIHIIIIIIII (ANURUNRNRNNE]
sbjct 320w TTTGEARTRGCAR ARAGT TACARGEE TAGCANGACCGEGD RGCGEAGGLG 3263
Query 732 CGECTGGACTCTG cllﬂcnnmcctnmnnanacrcl TGETCTTGOCARR 791
HIIIIIIIIIII 1l|IIIJIIIII\IIIII\IIIIIIII IIIIIIIIIIIII
Shiet 3264 TCTTGTCTTET TRECEAGTAARAL GCICTTECCARA 3323
query 792 TCARRATTA n:nmnwurc: & 851

TTAR GTTCACE
ELRRLRRRTE R e nnennnennintil
TCARRATTATTARATTTETTTAATEATECT TCCECACETTEACE 3383

Sbjct 2390 ACARAANARTCE

Query ®52  INGGGAAR 859
|

Sbjet aamn  TAGGGANA 3391

Fig 5. Result : S. cerevisiae JKK091006
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Table 4. Comparison of CO, generation with time of reference strain S. cerevisiee KCCM
12028, commercial S. cerevisiae (Jenico) and isolated strain JKK091006.

24 hr 42 hr 66 hr
EFTaXR 4ml 16ml -
FHER 1.5ml 14ml -
MG1 Oml oml 18ml
JKK091006 0.5ml 6ml 20ml
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Table 5. Growth curve of type of yeast with molasses concentration

O hr 3 hr 6 hr 9 hr 12 hr 15 hr 18 hr 21 hr 24 hr

EFaR 0.087 | 0.118 0.281 0.657 0.899 1.335 1.573 1.876 1.804
AHaR 0.086 | 0.133 0.351 0.740 0.956 1.391 1.615 2.124 2.012
MG1 0.070 | 0.100 0.210 0.462 0.635 0.985 1.261 1.536 1.510
JKK091006 | 0.082 | 0.119 0.292 0.645 0.887 1.273 1.607 2.113 2.050
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B!

O.D{600NmM)
ra
2]

Cell number for 24hrs

PDB(potato dextrose broth) : 6 x

: —=F[R 10° cfu/ml
; x -B-5yc 2. 5% ™ : 1.6 x 10° cfu/ml
1-? 7 e |3 10% TR 25 x 10° cfu/ml
i > e 4. 15% SHE : 3.2 x 10° cfu/ml
0 i
03 6 9 121518 21 24
Time(h)
0 3 6 9 12 15 18 21 24
PDB 0.043 | 0.054 | 0148 | 0494 | 0778 | 139 | 1.277 | 1.875 | 2.012
5%Z2 | 0111 | 0.132 | 0195 | 0474 | 0786 | 1383 | 1.617 | 2.439 | 2.581
10%E2 | 0239 | 0239 | 0.308 0.61 0.98 1.819 | 1.997 | 3.559 | 3.599
15%42 | 0.401 0.36 0437 | 0.676 | 0986 | 1.772 | 2.261 | 3.807 | 3.813

Fig. 7. Growth curve of JKK091006 with molasses concentration.
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35

25

E

&

g 0%

a ==7%

S /5%

i | 1%
0
Ohr 4hr 8Bhr  12hr 1Bhr 24 hr
Time (hr)

0 hr 4 hr 8 hr 12 hr 16 hr 20 hr 24 hr
0% 0.697 0.644 0.962 1.840 2412 2.658 2.692
2% 0.779 0.794 1172 2.356 2.822 3.044 2.882
5% 0.826 1.100 1.468 2428 2.846 2.982 3.110
10% 0.916 1.210 1.614 2412 2.902 3.120 3.234

Fig. 8. Growth curve of JKK091006 with concentration of nitrogen source.
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|.20E+09

1,00E+09
a.00E+08
¢
f EO0E+03 0%
| =%
4.00E+08 =i=E%
=1 1%
2,00E+08
(.00E+00 -
Time (hr)
0hr 4 hr 8hr 12 hr 16 hr 20 hr 24 hr
0% 38x10° | 21x10° | 9.1x10° | 91x10® | 7.1x10% | 49x10°
2% . | 38x 10° | 20x10% | 1.1x10° | 94x10® | 1.0x10° | 7.2x 10
69x10 ] 8 F) ) I ]
5% 39x10° | 30x10° | 61x10° | 22x10° | 83x10" | 1.1x10
10% 33x10° | 26x10° | 1.3x10° | 6.8x10" | 93x10" | 7.2x107

Fig. 9. Viable cells of JKK091006 with nitrogen source concentration.
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Table 6. Composition of medium for Mass Culture of yeast

Culture Medium

1.3% Glucere (Food grade)

LB INH S0,

O5% KHL MO,

A1 NS0, TH, O

A% Veaut extruct

B0T% Uren

BRL% FIS0,THL O

Trace clemenl wabution [ TES): Jmll.-brath
AN Vitapnin velution 1.2 5mbL=broth

Trace clememt solution (TES) - per liter

EDTAMSg

ZaS0,7H, 08 75

Mol 0.52g

Cus0, 085

Cel'l,0.47g

N Mo, Basg

Callly 2.9

Fes0, 2.8z

This sulation was steriliced al 12170 for 20 mia

4X Vitamin solution - per liter

Bistia 0.2z

C alchumpantathonate 4.0g
Nicatink ackd 4.0¢

Myo-dnusitol H0.0g
Thimmbine by drochloride 3.02

Pusidoral bydrachloride 4.0
prAminsbensolc achd .8z

Thissalution was flter-sterillioed by fore wse

Culture method

Imitialphl 2.5 ipH coatrol : smmeniawalerk
Aerathon 0.5 1.0 vvm

Vst vewd: S0l YD

Tadweed: Yoimlx JEA YFD

Mlain {fied.-hatch tvpe caliure, X interminent foed, 2% inocalation)
Fording salutice (40% gluceve 4L, 1.6 kg)

Doy &%

Agitation | 50=340 rpm
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F2AM2| (-81C/2hr) - 24hr Hi%

7= (cfu/me) %

D.W. 6.1x 10’ 4
Lactose 64x10" | 1049
Whey 7.0x10" | 1148
Dextrin 6.6x10" | 108.2
Skim milk 6.8x10" | 1115
Glucose 6.5x10" | 106.6

DW.HETEEE

10%

A2, Skim milk (HFEEE

HEET =

5555 10% glucose

D.W.=

gl

=
<5

roc =
o 1=

_52_

LA23] (60°C/2hr) - 24hr HHS

2= (cfu/mi)

%

D.W. 6.0x 10° -
Lactose 1.8x10" |3000.0
Whey 53x10° |8833.3
Dextrin 1.0x10° | 166.7
Skim milk 3.6x10° |6000.0
Glucose 7.5x10°  [1250.0

Fig. 10. Viable cells of yeast with type of bulking agent.
AHglste] 4 4
lactose TEH T Aglste] T4 2 AA 2], Whey: HF

st H4 9 Y934, Dextrin : 10% dextrin

-1 =
o 1=
PN

g

d3d, LactoseHETFEE
10% whey
o= Ayst] 4 2 o
10% skim milk =842 Hglste] T4 U dAH2, Glucose

2 At 54 9 dA e

2~Q0

T




Table 8. Analysis of carbon of molasses (HPLC, R&D center Maeil Daries Co. Ltd.)

fructose glucose sucrose

Rt
off

8.9 % 5.5 % 29.1 %
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Table 9. Analysis of inorganic of molasses (ICP, Chung-buk Technopark)

Cu Fe Ge K Mg Mn Na
Blank 0.0056 0.0020 0.0009 0.0060 0.0843 0.0009 0.0000
Sample3ut) 0.0453 0.8812 0.0017 68.07000 648.7000 1.1230 10.4500
Result 0.0397 0.8792 0.0008 68.0640 648.6457 1.1221 10.4500
Se Sn Zn Ca N P S
Blank 0.0064 0.0065 0.0939 0.0172 4.7350 0.0000 0.000089
Sample3ut) 0.0203 0.0216 2.0870 36.9600 13.9800 0.7727 22.5700
Result 0.0139 0.0151 1.9931 36.9428 9.2450 0.7727 22.5611
Cd Pb As
Blank 0.0000 0.0000 0.0000
Sample(3ut&) 0.0272 0.0000 0.1731
Result 0.0272 0.0000 0.1731
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S.cerevisiae JKK091006

B 15
4 - 10
0.D. DCW
(600nm) (e/L)
2 =35
0 0

a 3 B 9 12 15 18 21 24 23 30

Timr (hr}

=4=0D. =d=DCW(g/L)

Fig. 13. Characteristics of JKK091006 with ammonium sulfate as nitrogen source.
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3
23

1
0.
15
(600nm)
1

05

0
03 6 9 0 B B

Time(f)

== Ammonium sulfate == (5L

it

U

Il

El

Viable cell count

150808

200608

Number 1505408
of

el 100508

500807

000E00 €
03 6 9 n 5B u U TN

Time (br)

== Ammonium sulfate - ==CSL

Fig. 14. Comparison of characteristics of JKK091006 with ammonium

sulfate and CSL as nitrogen source.

_56_




OFH}HH = =] re)
H e off 2 7 4| 2| H e}
12.0 - 30
. 25
9.0
. 20
0.0. 60 - 15 DCW (g/L)
. 10
3.0
-5
0.0 0
0 4 8 12 16 20 24 28 32
Time (hr)
=t=ojioron. "ML EHU 0D TSI DCW (g/L) " &£ HIQ DCW (g/L)

Fig. 16. Comparison of characteristics of JKK091006 with batch culture
and fed—batch culture.
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Table 10. Growth curve and D.C.W. (Dry cell weght) with condition of
fed—batch culture.

Time (hr)

0 4 8 10 14 18 22 26 30 34

ODeoo | 0.135 | 1.200 | 1.392 | 1.616 | 2.304 | 5.828 | 6.008 | 7.096 | 7.540 | 7.404

DCW | 5.65 6.32 6.57 8.27 | 15.23 | 18.73 | 20.03 | 24.62 | 26.85 | 27.20
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0.6

0.5 / /

residual /
reducing ) 5 / /
sugar
0.2
0.1
0.0

16 20

Time (hr)

24

28

32

/ZOOmI Mt

/ 100ml M7t

Fig. 17. Growth curve medium of addition volume and quantitative

analysis of reducing sugar with condition of fed—batch culture.
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Fig. 18. Characteristics of JKK091006 with mass production by fed—batch
culture.
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Table 11. Viable cells of yeast material.

ERAA A5 (CFU/g)
ARER (AYR) 1.6 X 10"
JKK091006 =& % 6.3 X 10’
JKK091006 HAZ&% 2.7 X 10°
JKK091006 HA%& % -0 X 10°

(10% F2A H7H
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Table 12. Respected inoculation amount in cune fermentation

A A 3| A v & HEF YPD Hj A=k oA S
AR ER (AU R) 10 1mé 39md °F 0.4 X 10°
JKK091006 &g & 10 1mé 39ml °F 1.6 X 10°
JKK091006 HAFxE 5 10 1mé 39ml ok 0.7 X 10°
JKK091006 712& 5
10 1mé 39md °F 1.8 X 10°
(10% F-3A H7h B
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Table 13. CO, generation with time by yeast material

A Time (hr)
3 6 9 12

Fda= (AY=) - ++ 5.8ml 14ml
JKK091006 S+&& % 1.2ml 20m¢ 1 20ml 1 20ml 1
JKK091006 AzZa % =+ 9.4mf 20ml T 20md 1
JKK091006 71Z=a 5
(10% 23] 3 7h 0.8ml 20ml T 20ml 1 20ml T

0 T° 06 =]
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Table 14. Respected inoculation amount in cune fermentation tube

B EA A CIESRIE= HEZF YPD uj x| &k AT
Adar (AY3) 107 4ml 36ml ok 1.6 X 10°
JKK091006 ¢&ta = 10 1ml 39ml ok 1.6 X 10°
JKK091006 AxaE = 10 oml 38ml ok 1.4 X 10°
JKK091006 Axax 10 Lt 29u ok 18 X 10°
m m = .
(10% ¥38A H7b
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Table 15. COs generation with time by yeast material
Time (hr)
A A
0 1 2 3 4 5 6 7 8
Adaw
- - - ++ 0.5mf 4.6mf 14.2mé 19.2mé 20md 1
CISER
JKK091006
o - - ++ 2.6mf 6.4ml 12.2mé 20mé b 20mé } 20md 1
FHar
JKK091006
- - + ++ 0.5mf 1.4ml 7.6m 20mé 1 20mé } 20md 1
AzZEgR
JKK091006
AZXaR - + ++ 1.0m¢ 4.4md 11.2mé 20mé 1 20mé } 20md 1
(10% F3A HA7h
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1. 4753
2 A AdFE Fobo] AYE dHaix o dAe Wy, ar Aaex o A
3}, 1% % fed—batch #¢F 2 g FTA] g HHE st A S 7HSA

o
= B7Fshod 1 H4e] glth

7h A 2 das A e A

NaCl 1~10%7} &% PDB brothell ®]g] wjeFst FwiFd (Saccharomyces
cerevisiae JKK091006) 2 Yol 1~2¥9%F 30T, 200 rpmollA] wjoFste] tA A
AE ety o|2HEH WAEE 4 5 E w97 A UAdS Fost =3
sk W os d3s WS Fosiinh. A d5e Y dA-Y, viA FH A
3t W gy ¥ AAE Y8 HE glycerol 156% §99] HEE —70TCelA 4
X

o x dxe dAE ¥g AA
ga &, dver] f718) S A9s] g4ste] dRyYol(Junsei chemical
Co., Ltd., minimum 28%), 14F(85%), 71} mudS H7lsto] Hazxdr ax
o A Y-S s e, A S5 9 AGEo] M 2 Yy 2AE A
Atk T3 g o] muld RS ICPEA7IE o838t Awarnrt 3

FpProl FHE + YL 2744 VAP P

F

ot aEE ek e AA 9 HA st

ol AAe HAgel ¢ HAA Fd ane #HAg Baks 9@l intermittant
feeding strategy, constant feeding strategy< 0]%5* fed—batch # A3}, 7]Ef
a5 A wet feeding HEE Sl WY 5= Foto] 2R AR} At
T TUHE =ol7] Al P AEst Ak s ‘3}03‘:}

@ gl ¥@A G o9 Edehs W 2w A
Fol A gatel, AAF AL W AAFL FHBOE WFetel AW SHS )
[e]
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A G ATEEWild Type) o) AA4 A4 98 D520 d2AEE W)
bz AR £ dudh nEsd iw
SUs @ s AIAY BYe gusg.

ul Z=olA] L o)

X T 3’o=

A-dddRorgd, 4 4 g3 WATF9 *d‘i"zf AdbeiA] 5ol AAE 37
A, s weH AA, a ﬂﬂi}( % fed—batchil%}, HaFHEA T

A Y W R gANsE FEASoR TR
ARER AN RS U A% AR e 2k

7 AA S axe o i W ¢3E A oo A

NaCl 1~10%7F %% PDB brothel w8 FajFY (Saccharomyces
cerevisiae JKK091006)& ¥o] 1~2¥47F 30C 200rpmeoll A uvfckste] kA A=+
e Felsta, ol2FE dAEE 9 s&E ioﬂﬂ‘ﬂ A WEs Folsidh o
E Aduet 8z st HF
=]

NaCl 4% s=old HdaA Aehs 258 A
LD, o olgh WS WHOE 8-0% il U AL FEE AU
k.

LhouiA ARl AxeE g2

D wlgaid A =22 AA

AAe BN b Fod RS AF AF AWED Y FAS 440,
g 5 Qe 2YL FAtE Aol

daA are A%s AdE &

o dre A4 v R (40~48%)F A4, 71E njuld 9wk
=3 L gl T2 owiA ARy mAEe] AR °i~ ool ngsd 2
= 3 HAretal glojA ol & AA ok who] fHEAQl AWALE
Absk 2= oltl wheba] ool Axlw A AAE FR AN ug Ul HE A E 9
% O

dF= PA= adlofth

P
T
=]
QLN

2] (€432, 105C, 30 ) u, v]gaiid =2 AA pH

o] &S H7] 93 Ao =E pH #o] ¥25F AWEH FUHE A & 5 3
(A ®H; 105T, 30 # g e>Ae7t4] %7P>4OOOXg 2027 A9,

olgfst ¢¥lo 2= Cail T olzla)

A2 % HREFEAARR) S pH glol T4 = o
How 45% galdel Wl Zlo] b 2 Aol oldfF THY, BEFY,
HEFY B¢ Agel Be Aty AU AABSFE 2R PIES

FobAE o] Ao

LY

= I
el B HdAZ T Cal o2 AAE Sl pH FsAIA FAsA. shAv,
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pHE 77171 $13l NaOH S& AHEstAl =9, wjAZA Fde] a8t 4
F3] solA A H=d, YEFHe] aR 2 A%l negative FEFo] A7)

upepa] ge] gk RS o] 8sto] pHE FeAl7IE Aol Has, & A
oM dRYolrE o]gdle] d4Ye BFsa, T3 pHE F5AA, 105Tel
Al 301 A st FHe AAHYUT = A sl o] A 3
Yol F-53t Ak FUHE F9AlA pH HHAE fA 8, &
3l 33T

Fig. 2= A4 FFodA dird oz Fasoix= Fdo] dxe] 207 4=y
ofel AARE ol &st HAY 1 S5 AAst Folth 47HHe] 2HoE JGHE A
A 9 4n] A (v & AAEGIT

I A3 gRYolsE Hrbste] pH 6.2082 %4 ¥ 105C 3087 A2 sto]
ito & pH 5.5% 43 TGS 4] 3

Oft
o

~
S o
ol
£
i3
fol
BN
=2
2
M
=
o2

Fig. 32 Fig. 204 U4 AxE Fa = fed—batch Feje gz 233k 4
el 9tk sEAwE, b4 3 fed—batchd WEE ofun, g AAw &
7] 93k doA el Ak (2241%H) o2 LR E FRIAL

S viAlE dEYolrE FH7bste]l pH 6.2°02 4 % 105T 301t
A g3t & ARy (A ¥zt @ 4000x g 30%) 3k ¢e1xte® pHE 55% %
ek th3 8dl FAsk dAE dES ARSI O, feeding €S AP FHA
L= KOHE dAegst gdd Qiks 35 AFEste] pH 5.00.8 H A3 feeding
SNS ARSI

e lu

HAE Ao w2, oFtte] sabatadlaS Hrbelad, A% S27F Sk
o} RS B UM TR ARSEHAA Eio] HA XS o ¢ jlon,
A F%+ pH 5.5% Aok Zo] FE3st U= & F AT

S 71Edoz ger aryt AAshsdl, ¥53 dRrozE A <l mhay]
& 50 A 253 Aoz weolday, A, dols AAHo] 0.5~2% oW E
EAEt o, i tE =349 Adst JHE HAA aR7F A Qe
Arde 3] Ao Yehta

2 oA Ael =4 ASFEFEE ATEHEA, A T

=
o] Wsteby, 2 AR Y 3N E v e dHE AAdY. Fas
QL Aol Aozl wixlel A BAESHA EHW olekE Aol ks, oAl Aadol

b

s, PO sl AR §FE FEolM Ao 2 s HAF LaE fAkls

e,
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34 44 1
14 #39 gue dxe 2AL olgstel Ax i
2~ F

AR5 Flsty] $sk]
Fig. 49} #Fo] Fed—batch W= T3t olu ¥y XL Table 13 #23%
& 1L feeding €< F7beto] LEE vl HE 519 v5+ 42¢/L9 Ax T
2k wjekel o] A 1.6X10°CFU/mI, g os 353 = aw (76%
TR Y Aare 12><1010CFU/gE UebiH, one batch(H% ¥3 2.5L 7]
) F 420g/batch®] 4FAR(76% T E Ao, o= ¢ T4
730ge 2 HEH AAE A= 1 g & 0.57g9 SFERIF AAE o

HHERE FES 57% (76% FH3
14.4%°) &= eyt

dhg o Fajk YA (%, w/vxX100)2> ¢2are 7|Fo 2+ 16.6%, A a5
ol NFOoRE 4.2%= YERAT

oledt A= HF HxA o F53 AAE YEa glon, Ho v S5
(ma) = 0.33 h™! 2 e QA o] Z AR Aol At & fed—batch A7 9
TG s ARSI =8 = AS g1 7 UdTh

o= H7}lF+ feeding £ wiA|s%E 2 initial batch WA 8] X7} Yo}
A e s "R 4 SE7F gepA e EATT ‘ﬂ“@é}-ﬁ ZOFE L%é}ﬂl ]
Aok w271 A Y] FEE FAIT) AL
o v& S7F ¥ FUHAQ #4E FE A S Tdstaa Als Pﬂﬁ}

7] WA FEE FolA HW, A7 & FEE Qld aRE 37241 A
AHEQl dere s A ¥ ]
B gk go] "olA= Ao OE]H&JOIE}.

AT 27 MAd F FEE 5.73%7H4] =oE Aabd el
Aol w3l Zpol]7b A kgktt. o= AFL AE ‘Zr Qo] &7
= Aol AdUAZE FAEA k7] wEolety ddETh 3 %
FEEE mEA sh7] fleke] {7 A dREds
Ak, ST Fo W A olle WS Aol 7 WA ok
< pHHFEGoE 2y ZﬂE%‘” oA k= Q]lo] &
Fig. 59 Zo] 1s% Az dd& AHgste] da HAAs Fysinh ofw &

AL Table 29} #3kt}. % 1L feeding €NS H7lslo] HEE vl HFE &
o] L= 53.8g/LY Ax F= wjgkol Yo A 2.53x10° CFU/ml 92
, 71Ee vE 60% S olsksl ﬁP
one batch (% %3 26L 7|5) 9 140g/batch® HZEFE AAaksidlon,
ol &4 T 860glz FE AiE RAS v ), AxEE S8 16.2%
Rom, A G wA Hae vl 1.6% F&S FTdl AFTH

gl By A (%, w/ivx100)S A% &89 7|Fo7E 5.38%5 UERY
Ak AsE Gl wiAe] vls) ek yo] Ay W A A & Fole At
ot H7tel &FAAE Tl wE AvE e

Ass FE A= =itk Fael flel 1Ee mwHk £x (Hd 1300
rpm) %2 DO (dissolved oxygen)E 4%t A} share stress Z71slol|A] v SE

1o

(e

B2 ol
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T AAY 2E 2D =FAAE ol&ste] HF M E AxER 53X
5%% st or, fFtar el S SUisAE & sl sk uiek @Y
of HAAGSEE=(p) 7t oA = EE Holn, o] A ARAHETE wjA 9] X%

£ WEprkA Xebr] wiEolth olRY e o AAMAE eV SlEA e
repeated fed—batch cultureE F33hd H ARt o] w3t A 7} A 7/4\0] =3

Hol 7% Aol Al = Aolw, 1 A
‘5%—7;“ A = Ao FHHCH

o

AEEE FAHA HuA, BFEEE
F7HA9 A Q9L 6% ©]e] ek vt waEx de wikde] ¥ AE
I wRk 2 T YFO R share stress 8Qlo] FriE o] A P FHo] AA|
g Aor FAEY wEA nFE wigoR Q] ¢4 AMAE T sokvt g
tin] Ak F8S R g =tk &, 8587 Q78kE DO S @1, share
stressg &% ¥ ofye oEE e FAME AYAE Fo] WA FES TUAT
ok webA, ARG EA = Aba aE A E ARk, 2 AT Al fARe
Ayz Pk & = 9ls Aow ddEy, @3] 5.3% ARARE AAstE A%
T Ak T AAE AXTE ot A, G g & S BAS SRR
b =5 atr 3w AAE AA ok deey 32 FakE AAAge] Hag &
o AFFE rgHgdoz §4 & F S Aok
i E ¥} oojw] Abg-st A FUS ICPEAste], HF

a HiAE FAeit ICPEA A¥= Table 3o WA

HE W ool AEohs Ao %S AAZ FHs 2w 4 g o)
Aol TMSSF BE T H7hes ¥ A AM a7 M § 283 da®s

Wl ==} Fd3t)h &, a5 7F 58.3g/L WA= F<F K, Na, Mg, Ca, Mn, Zn,
Fe, Cu ¥ PZ 7}7} 830, 7, 164, 101, 2.7, 20.7, 16, 3°]4, 255 ppm= 4H|3}
At olE WO R Table 4o HF wix| o} vk WS AAstGlth olelsh ik
st Ba A3RE Fig. 69 Yebdgleh A714= dx8 $ wiA 9 feeding
Lo H7tE = filter o AH4E (n'TMS; Trace Metal Solution) 9 w<=3} 4
kAl W E 2% (300)E AEA#A 30A1%F o2 Hart FRIA Y £
S A Z T

< 1L feeding & 4<= F7leto] HaE vzl H
o, okl o] s 2.85x10° CFU/m, 2]
(75% 8349 = 1.33x10" CFU/gS Yehydt.

one batch(#% %3 2.6L 7]5¥) 9 561.6g/batch® $HAF(75% T
=+ E *340}“0@ ole =7 dH 86Og°ETE1 AakE AdE e o
g g F 0.65g9 HFAARE Aatsts FoR F& 656% (75% F28% X8
Holm, 74_% RE JlFo® 3 16.3%9 FE= L}EME} g o K
(%,w/v¥100) S S42are 7[Fo2+= HU 21.6%, A% @59 7+o=2+
5.4%% YEFH AT

ofN

859 FEE 54g/L9

bl Y
o N

=]
/X\Z]IT':

ro,
o oo

~—

s
o

2
oft
oX,

8, o o rr o

o>
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100

"g 80 -
=
=~
= 60 -
=
=
S 40 -
=
L
20
0 .

1 2 3 4
2 A = A
Fig. 2. 94 Axg zdo o axe A4 (1) (Fax 3&uek 43

1, 0.05% kvl % pH 5.5 A3 105T 3083 Exz; 2,
0.05% #Fabvlavl&3 0.15% ket s 9 pH 5.5 243k 105TC 30+
r A3l 3, KOHE #7Fste] pH 6.3°22 =4 ¥ 105TC 30%7F €423k
o] MO FE pH 552 X4; 4, dEYolrE HUbste pH 6.2°02 =4 %
105C 3037t I8t Qako @ pH 5.52 %4
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100

";‘aj 80 -
-
=
= 60 -
z
=40
T
]

20 A

0 . . . .
1 2 3 4

22 AH Y =7

Fig. 3. @ AAg =4 wet are A% £ (2) (Fax 3w 43

— O

1, R YolE Hrhslel pH 6.202 %24 % 105C 3083 9483 %
Jiate s pH 655& FAHsE Az EUS 8] FAE batch HiA el
4.8ml/batch TMS FH7}st v %] AFL; 2, 2k 19] batch Hi A 0.2g 3Akv}1
Ul % feeding &9ol% 0.05% =itvtadls F7bske] wieF; 3, KOH %
dEYolE Hrlste] pH 6.302 4 F 105C 3083 @Ad & Qiatke
Z pH 5.5 %743l feeding €N H7}sto] vl 4, dRY oS H7}81e]
pH 6.2°0% x4 & 105C 30%3F 4Agst & Adire=z pH 5.0 243
feeding &9 Z7}sto] vt
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DO

Temp.
' pH

int Agitation

ke

Wbkl
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(|4 ‘w) e moas oynods g
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£
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<
P
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Table 1. 12} Y AAg A 9 o]F A3 Fed—batch ¢& %A

XA XY F 7]t
9 1kg+E lkg >AL WYz} 42% v/v
F AAE] +¢Edyol 10ml(pH 6.3) >FAE (4000 xg, 20%) =50%w/v
>105C, 30% autoclave ><14FH(85%) 3ml (pH 5.5) =50% w/w
Batch AAz FH 200ml+5F EE et dvts A7)

, 4 1.4L+Biotin 0.01g  >20% Atvt1ul% 2ml
medium  >121C, 30% autoclave >TMS 4.8ml

Feeding x4z 22 1L W Agd AaE W)
solution >121°7C, 30% autoclave >3Ahel1dl$: 0.5g/L

Culture temprature : 28T

Agitation speed : 200~1200rpm

pH control : 28% ©]* ammonia water
g FA  Pure 02 : No input, DO=10%0°14 A

Pressure : yes (not detected)

Airation : lvvm

Feed strategy : intermittant & constant

Cell harvest : 2000xg, 204
T8 FA 23 washing (0.85% NaCle} &7 wjkolel & 0.5% 3 ARg) 4000xg,
20%

TMS :Table 4 3=
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DO

Temp.

pH

Agitalion

— 0.5

(yquu) agea Fuppaag]

- 200

Time (h)

= = = =

[
= LT} = LI
[ | — —
(""a0) pmoas jpy —e—
= w; = wy =S w; =
5 [ ] (o] — = =] =

(1) sunos SUIpaa) % IWNJoA JIMENY

—batch W&ol W& time—profile

ha

3 Fed

12 Abg

2] I
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Table 2. 5% AX7 24U A 2L o]F AlL3 Fed—batch H&EZXA

dAed A F 71

g 2.75kg+= 2.2kg

>Ae Wzt 46.5% v/v
1
g AR oo mel(pH 6.2) S M (1000% g 20%) =65.2%w/v
7105C, 30w autoclave o)) (g5ar) 8ml (pH 5.4) =55.6% w/w
} s BHE A AAdE H
Batch Az D‘?WE]. 320ml+7 J) 0 %A&ukzué gm}l
medium 120k TBiotin 0.01g >10% kot 1.5ml

o, )=
>1217C, 30+ autoclave STMS 4.8ml

HE Ay AdE Ut
>20% FAkm

Feeding #*g 94 1L !
>10% SHAitold 1.0ml

solution >1217TC, 30% autoclave

Culture temprature @ 28T

Agitation speed : 200~1000rpm

pH control : 28% ©]A ammonia water
g FA  Pure 02 : input, DO=20%°]% A

Pressure : No

Airation : total 0.5~1vvm

Feed strategy : intermittant & constant

Cell harvest : 2000xg, 20%
T8 ¥4 23] washing (0.85% NaCle} 3 wjeFde]l & 0.553 ARE) 4000X%g,
20%
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Table 3. AAe dd3 g FHN ICPF+4 A3

Sl B4 dAe 2w 4% AAe P A% wPpdsa
(ppm) + TMS+37}& (ppm) (ppm)
K 1,559 3,897 3,064
Na 40 100 93
Mg 184 502 338
Ca 459 1,167 1,066
Mn 3.2 10.7 8
Zn 0 21 0.32
Fe 12 41 25
Cu 0 3 0
P 118.8 297 41.8
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Table 4. HF AAg G4d =4

A A g2 7] €}
] +5
Lo 2]4705}1@ = 22?;%( y Ae 46.5% v/v
2 A g 62)* B PH S 959 (4000 X g, 20%) =65.2%w/v
' ol Ak . =55.
>105C, 305 autoclave >QAAH(85%) 8ml (pH 5.4) 55.6% w/w
i 4 1.28L+Biotin 0.01g SITMS 3;11 " liter): 50g
medium >1217TC, 30% autoclave 7nS047H20, 60g
MgSO47H-0, 0.5¢g
Feeding A 94 e A AR o) 5238450 (Z)ggo 03¢
solution >1217C, 30% autoclave >nTMS 7ml NaMO,OLL'

Culture temprature : 30C

Agitation speed : 200~1000rpm

pH control : 28% ©]4 ammonia water
g ¥4 Pure 02 : input, DO=20%0°]% 4

Pressure : No

Airation : total 0.5~1vvm

Feed strategy : intermittant & constant

Cell harvest : 2000xg, 20%
23] washing (0.85% NaCle} $HA wj<kole] F 0.5 AFE) 4000xg, 205
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3. aLske Wik W A Bl H A3

Al Gl HAstel g7 wdawts =) intermittant feeding strategy =<
constant feeding strategy= ©|&3%F Fed—batch W23 Repeated fed—batch H
A& ARgste] RS AR T BT E TUAE 7 U

B Ao A= repeated fed—batch WaEHo| thallA] AF8A LA, AwE
2 A= digste dadolth. frhmek WAoo ® AAtsiAl HW s =7bA
ahgah=d] Al7ke] FAIRE AQEE EARE Abg gaig ol Woj i

[-‘O
o,
rﬁ
jg
O-

oJeF BAE AAS] A3 WA FA BRG] ARE TE BAR o|Falo]
FuleprE AFsE f7b dasht gl dad d%4e fAS AL Ae
Foln ANAS ol wleltt (RPYE BAAY Frel FFS wob AF
BArEe] PAge] WolW A% FATE A0 b FAR PHolth. =

3t A& AAFS Yl A= continuous culture (Z]EElo|L} EfH]
s 54 AY 21 A 7)ol 59 5 A9 Hiep oA Ha

|4 A T)Fe] aRe AR #E [FAAE Ao
ot webA aR e ook gade] e dEmA A 238 olg =Y
Fel2 AgstA Hed, o] W mA e ™ESe vA Y we g S
Aakol FAsk= A a8l A A T E Lol XAl " o]
3 AIVIE RS H HARSEE g T4 R S0 ANl AR S5
LHERd T

AR 1FE 8j%kS batch A7]19F fed—batch Al7]Z WFolxIth batch A7)
o= $HrEA Sl WA S AREske]l BshH, fed—batch Al7]oll& 71
+ feeding N A so oEal AFEHES HARIEH Utk

batch HHX]J 529 feedingdte &9 sko wf a5 HF st et

uff of] &=

1“[1 O_u

A A-sEE A ko] Aol wRE &% wel share stressgbe
'R *372}01] AEHA gRlo] WA " ol® Qla FdE & thH] &R 4
Ab o] "ot sk RE, =5 AtAE Faete] vl dol DO e whk &
T2 AAE3) 243shH share stress7F Zo]51, FAE AgAo] HA3tow FH
of HA ar gA & F Ut
B AT RS et dd x84 AFES flaEl dE dA g
=] 3

A7) 8 ICPEAoRRE &R A HEg Y
> 1

=
AAg yAdoz AAE g mA 2} o5 AAE F33HHA repeated fed—batch
a (Fdaxe wagds FujgAor ARREAY AR HaxE o]Fste] o
S

)
= E_
B9 WEE FUSE WAWE FAHA HY, @A S wet ]



g s o Sd o2 Ao, w2 A (AP FEelA Hd 7% a8 A
ANE WS 4 QS ot} I o] WS ALgEtA ¥, %7] batch HHOUM o 2y
| Fuzel, AA Ak AdE mjed g7 & A s = e /-8

2 fed—batch HiA 719 feeding £ o]
200ml ks wiHF-H OLUHOPTE o] &3¢t pH BAS pH 5.09% settingdto] At
.

AH O pHE ZaHAA WAe] Aad 535 shEgln)

ol gl LASA Hul, AW HAEES AW B W ERsh S9N Bad ol g
5ol obd CO2 Aol FulElE Row deld Stk =, PO WA BE ®
# R w9 494 JE tA, Pl Bl REAAW, B A S

of Wojx|m, ofgkg B eo] T ZAH] Utk

Al b GRE Aabshs wNels 27k S AbedT A, dee
matrix® AHEate], el WA ow AR} Ew WAHw o] AF o3
2 hEstel Azshe Syeld WAl T oA, ANReT Fa WA YRS

Ax 9 sFHeto] Adeyder 1A AAE 5 o= (filter pressure)dto] Al Z8h=

Aol Uk

Ao e A RS GRY FPo] nFR JFox HF o
50~70% +E0% W& o] SAoln, £ Yuo] Azatt FAHOE 24 =¥
g Al GHERY FAL WHT 5 U Ak wF AROE Ad 2

b Qinh SR, AW £ AeHe] Fol BT 5

61}94 ‘jo‘él—fi— P2 GHERE Adtsks dubAQl gRlol, FaAeol B
L : 2715 ARgske] g wiH
% vl & 1AM sidste], &gn]Eol

ﬂﬂ—g &‘FHE Hg2 Folv 3de AREskaL 3l
Hl% SRl E Tk g 1Y = 9 Aikel A9 d = 3
o el E ddEe] WHeR hHaR AdAsiion, A HAESoR

AFg 5t

o

5. FaAl £ Uy B Ax HAE ¥
HFEAE o 25271 2 ua g 5 s, FYHe F3AE vlsid, 2
T 3Abell M= @R Az AEES 287 fste] vERICE 0.2%7HA T o)
= AR QoY fgiiE #3kAel SPANG60(sorbitan monostearate, melting
point 60C)olgte= F3A1E 60Tl dollA =3 F3AlE S8 ddd Iz <
i | HAF 05~15%2(xaR $F g w/w 7% 452 F4

ol
ol
2
e
2
Hd

1= F38A4 7 wE SAAxA Ad5E Uehga 9oy, 43
of A}t tHFaRE EAHM 1.23~1.43%x10" CFU/golH, TAAZ & 100%
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BEL A 4.67~5.43%10" CFU/gE dehelef sitt s, F3AE #75
Wy A g Az FA0E Q8] 90% o A}“ﬂ ks A& g9 & 5 3l

FAATAN ] FARS A LA 5T A2TE AMEete] Wﬁaﬂxéow

Agare] dxe AL +9 7hed %%%— Ax715 AHet] Az 58 8
anel YEAE FUAZ F Atk Ax AR JAQD AR E) O] ZR X
¢f e Fod &7l UG-SMG series, FHEFA7D 9} AL (35~40C)
&% Ax7] (FL-B series, &35 7)) & ol&ste] i o] w& HHam
=S AFx AyAEE Al AES 3l s

i E3H o =5 /‘]78} TTEE 6,600 (2104, A
NWhMoE B glor, ditn AATAL AR w B4 Aol nebd 3]
€ gl Sk, AF AYA BAZE B4R 540l FE A0R w3 g F
gzstolok @ Aol

1,
)
)
=2,
R
e
>
ox
=2,
2,
o
ru‘l
oY,
-10
d
=)
X,
o M
|
-
=2
x> ©
r_>‘4_11
re
fol
S
m{m
N

2} ke o

2 ATE VIERE 8, A 7hsd B7EE Ss S gEskelth 2a
7] (AR A ARS) e uhet dE AFEHE bRtar ik vgE
et 7Hgstar AL R e A ThsAd S AlEE el A
& AuldEstA gS).
e wax 47)5 AMESE FfE=E repeated fed—batch @& W (fed—batch
29 ads Fujgdor ARgstAY, AdE AT 8 e dax
Ao wghg olFAA F7F HaE Y W) S V|Fow Ak o, 5
oy 719} fdeE, seed WS HEZF 27] (100L, 1,000L), =5 Akx

5 2 ¥4, adar B8 ¥ %3 (56~87), A E£F7I,
7] 17&71, AL A7), A% B %%71, AAEE 7] 371(Fd A7 17]
71 271)F9 71718k eARA W 3 5] dest, FAH S

12 w3 DY oofd i Hu
i
ru
X
N
o,

bE Wax 47] (271*1 40417 HaE dsto] wjd axv7}t
) E o]g3dte] WY 5400~6,000L (AZHEE 7|

Atk Hdskeih old SHERER (T0% TR 9

080kgoel™, &A% 2,160 ea (500g/ea)E A & 4 Ut}

g o] YEteE 2009/kgo® M Sk, 2,000 kg @ 74 400,000 7]

El 979l SPANG60, HIEM (Biotin), "]Uld, dEyol, AAF, X8 (FFarg

FZAA) 5 £33 550,0009/batche] YEH|Eo] 20¥ Ao

7hsHl (YA, A7), HeAe, 2 AHER T be 8
Al B]€S 500,0009/batch® 333 th.

te 32
Fol'
2
o
2

1,

A A 291 2m], F7F 191 F7FE 365Y - AEEA U SAF B4
AT 1919 MR 1,000,0009/batch .2 7Hg sttt 58 Ak FF 9 At

Tof| W& 0] 7teAS F438te] Table 69 YERIATE
dAER O AF AviZlE 500g F 2,500~5,0009 FEo] AgE om, B
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AlEdoldoM = Bui7bAa e 1,200 02 7Hd skt
ﬂi Xﬂ%iﬂ Haw 7hA o] ‘;%5’_ 5 7] %o 17H wol A

59+ 98 Aow Jmm}
S A Ha 20%GE-GFER/A, 20E BET) 47 £D 9 ALARE
/\ —

=
olds FH o F e AES wPstolor AaR

AbSlelld o] xR AgE
Ak (Fig. 7)
A oS A7) SsiM e 1Y 10 ol dFRERE A VIsoRr T
2 sopbd, dzr Fo 3499 (A7 B2 g8 $9)E 20.6%) 9 Folo] wAs A
o2 degitt (ARF DAEE, FARbEel digh ojxpHE W fE Rl &
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Table 5. #3234 B WERIC H7lel] ME FAAZA Ads T8 AA= IFEH
SPANG0 Vitamin C RS P ETF
(%) (%) (CFU/g) (%)
0 0 1.0%109 >95%
0.5 0 7.5%108 >95%
1.0 0 1.4%109 >95%
1.5 0 1.1+109 >95%
0.5 0.2 3.3%109 >95%
1.0 0.2 1.35%109 >95%
1.5 0.2 1.0%109 >95%
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Table 6. AW &EF A FRo W& &£ Hl@
5 ton X 47] 50 ton X 47] 500 ton X 47] H] 31
19 AAF 23 (L) 6,000 60,000 600,000
19 AHE 2 (kg) 2,000 20,000 200,000
dAam At (kg) 1,080 10,800 108,000
A& (500g/ea) 2,160 21,600 216,000
<f£§§§522> 2,592,000 25,920,000 259,200,000
19 7kam (9) 500,000 3,500,000 13,000,000
I o e g o e 1,510,000 4,520,000 15,070,000
(4/%9) (559) (1659) (5509)
19 957+ () 550,000 5,500,000 55,000,000
19 zm (¢) 1,000,000 3,000,000 5,000,000
19 dixbua () -968,000 9,400,000 171,130,000
dzk ol (D) -353,320,000 3,431,000,000 62,462,450,000
a7k W& 946,080,000 9,460,800,000 94,608,000,000
A A8, %) (6%) (60%) (600%)

, Fol gatatglon, <hatame] Av] gzt
e w A EFAAAA 7S 1,2009 02 7 skl
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B RO A AR RS v o] R ESIT

I AAE ofERE o] &oto] A A1 W (AEY

I AEEel dsiA AdAel F7tE #FE skl

v ddd gRE ol &ste] g AAY Vleds dd 7 3y 9 asks dg
71eg JEete] HxA & 5% s ¥ @9t

th 1% &5 wFA e mjeFaw 2.5x10°CFU/mlold 181 4R ER (58
70~74% )= 1.15x10'"°CFU/gd 15 % a5 Jehddoh(Fig 8).

g TS ARAY, FAAXELE 5.4%(w/w), HHERE 18% (FESFH
70~74%, w/w)9 H=& Adas&s B

e Vg ER AFSAFEH = A2 (R 5%, w/iw)H AR (FERIHE
70~74%, w/w) 2% tsto] A5 ¢sstaith(Fig 8).

vh A AL At Al UdRbA o7 AbEShE R ER A W o] ZRE
T Ae e tiete] e, A TN R3S 7 Sle W
AE A B AAFOR Asta olF AWEG Ao FE3soT

[>

N
oo
lo
il
M
flo

Al 1
e R %3, 500g/1 Box)
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A3 A MNEER AW L F7t
(B—1: AlYE 7B AA)

71 Eqd el A v‘i—alf& Mg R 7F Wild typedel web A& 3t
e o2A 24 F Fdr] A
e EUZ HF AFsl 9

1784
e A5 A sk

b4

T AYE W R EaRE o R AFPEE skl AR
(JenicoAl, 3= A& (FE : 70%) 3 HxrEwdgow
TR FoEte] "gxTE AMgstgoen, ANdEFeE WU ER(S.  cereviase
JKK100902) & <A &3 (5 74%)34 AZELY (TAAR) 02 F  H
AAAFIF T AA AEE AR AsE dAFS V1Fo® AMESIY Y (Fig 1),
27 Rads Felskr] St iﬂr%Et AE&250) % YFGET)E T35
I, REZZFE 0, 309 283 19(365Y) 07 Asto] A s
& HETIZEE A JEHWHEE 9 oo]H T AR 9 ol
DAFFE AL, AE R aREREYTE B ZARITHPDA, 2

3. AT2%

7h A7) Rte| whE GRS WE AP, AR g igar 33 1
4 ol AVRBA(HE 10%fu/g) e AF U BALTo] Auglol A 20%
74 (x107~x10%cfu/g) #74 A3S BYEd. oju RALExANE FisY

t}(Table 1).

U A W Bz wel g wiglel] vA= AdEA, FRaRe] Ae
Alzkol A pstd Fgo], ZAwvigt 4l o]F] HshA wAsglen, dxarE A
v AEFEAGY olehe FaEAtH(Fig 2).

ok HEZ|IZE 30Y (BRI o] AHAle] dHEaRIFOE FRAST WEE HA
09 718t ®BotdY, ALER7E 724 (1.3x10  cfu/g) 7 et = wkslo]
A ErE 434 (4.3x10  cfu/g) 7} E7Hete A9 E BglEd), ol: sramrt
opge A Hd EAow <% o ok HYrh v, 1do] A=
10081 7F #Hashs oz A o] A9E RHol /MIarrt 7 HAA A
Eogo] St S & S %oy, AWAHEAT dA 95 By Ao
23 AT (Table 1).

gk o]y st Ay WAz A 1Y AN 1), AW 484
ki, o] A7E EUE BEY AHE AdAstoof & Aow gyt

nh, A2F o7 NEER Afe 4HERY RS 1Y, BUde 1doew 4

getao (¥dx3).
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Table 1 . &= oy 7dare AFdE, B

2=
WHsle] vl x= 43
ERO HAZACIZ 9 25)d WE ardggd HEFEA M cfu/g)
ERER HAVZH) o T skl
A2 (25T) A2 (5C)
g 0 1.0x10% 1.0x10%
AhEeR
o 30 NT 4.3x10"
(3219) -
365 8.2x107 2.4x107
g 0 2.7x10% 2.7x10%
Adagq 12
Az 30 NT 1.6x10
365 6.0x10" 2.7x10°
- 0 1.8x10" 1.8x10%
Mtagw
o 30 NT 1.3x10"
(3219) §
365 9.2x107 3.2x10°
0 2.6x10% 2.6x10%
ALEZ 30 NT 1.7x10%
(Az2%) X
365 3.1x107 2.8x10°
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Fig 2 . A9a® oy /dare] RaAx7E(A @ 25T 4=, B
5C AL), A71AF (1) A AR Ws iA}.

1 Adar@zsd, 42, 0

04), 2 : AYPar (s, 42 0 1) 2-1: 7H‘?=}§ (0173%%‘
02), 3 AYERAXY, A2 1dxd), 3—1 : MLEar(dxd
A2 1d), 4 AYEREEEE, A 19, 4-10 g aR (4
e 1d), 5 AYERFERY, AL, 049K, 5-1 - Adar
Z3, AL 09), 6 @ AHFar (g, AL 04), 6-1: MTa=(¢
g AL 09,7 AYPEEEZRYE, AL 1dRd), 7-1 - ea
TRAZxY, A2 19d), 8 AFaR(3EY, AL 1), 8-1: /igs
Y, AL 1d

—1 O,

il

il

i B

_92_



A 3 A MEEE AW LA
(3-2: MIEar AFE A &

ot

7}

g

_I

4 A

(2

gz 43

‘:o14
fitlo

|-'J

1 A5
vl el FdER div] MEaRe) e
A EEES 80% T olskldl, ol APE(

TrE AL sto] AwAz
49 9 FAAZY) GRFO
g3 BAF AW BE g JFo] A/ WAL AoR A HYLE ol& A
FH G W 412 E AGANGESE o E 7 A (10% Sucrosed
M)A AZPE (25T, 0A13E, 313 9 621D EREFE SUHERE 2APL
. el glo] Fod QA F il AAENY wekA, HgAe]
BE g8 ATl Ag3 A sk

& kol
™ 2u!

F

(Lesafferl, ZEA) 02 3 9] 5} ﬂ]z?i /\}%0}030‘31 A=
(S, cereviase JKK100902) & <Al &P (T 74%) % Ax22Y (&
Z) AFOE Axsto] AREsEATE AP AFESE ERAEE TY Y ER
AAOPEER) S 7d ol AMgete Ae dFoE TR ).
ARl Fol7t aRre] A nX= s HAAs] st AR
=2 ol FHlskt &, A E 600gel A" 60gs &EAZl 10%
Sucrose& N e A3 F of7]o] AFE Fvjd dYdaerR W JigarE 47
40g &3stal ol OAIZH(EHZ), 3AIF 9 6A1ZHERE viekatint. ojuf wjkx1d
07 25+ 25T, 72 50%=2 243t}
AA ’\]34?“ ﬂ]z?i’\i "“ﬂﬁ‘j(“ﬂ&‘) gl LOJLE(H_%% a8 a AlE T
2 AN AR sl
AR EEE A 64?33 Hj QA Zko] 7 Al &F el

T oS AABIGoH, R5HE SR FEYUSTE ASSto] A LA HAE
af] ddE= AE AE5 A skl

. ATER

7h AR telstEAl AaEA, 273 du] JAAAE Y d HadE

7

2 Holx %%gui A ZE A mEl FLe S R th(Table 1).

L}, /\}ﬁﬂHC’o‘Eiﬂré(fS% sucrose):—-_T ot aREAASTTE s A EHN oW, o]

g (&) 21 5830 gy

= OIAJO EE% %7}6 = 214 (1.5x10"cfu/gol i) A g
T AAEE 2 g oz AT

M AxE R 2T|HT AA Folue A, 3%F o] ARAEIEAl Al

3o i

=
ot

3}
5

o

, A AR AMHERRAREIY glo]l AwWREgoe] FxE RO
Z fEglon, AxaiRs AREFGARE o) S B9 aRSRE HHo]
Jdad oz zAHE T
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e W AxF) o A Aol &
Folst AFAElF(10% Sucrose) 7 &3 Awdtas #d HA aRdT
ghel A 3}
Sucrose®lF A HEAN] A 7HE A f w8}
BETH 214 7} (cfu/ml) W] 1
Ohr (HE4%) 3hr 6hr
Aol g o
fﬁjgi) 1.0x10" 1.4x10" 2.7x10'° | JenicoAt(3H)
H ™1 o
qhar 10 1 LesaffeAl (=&
(ﬁ‘%%%{%) 2.7x10 4.3x10 NT ) °
uf 5
(ﬁi‘g‘;) 1.8x10'° 1.8x10'° 1.1x10"!
H ™1 o
Hl§ =
(;Le}ji;;) 2.6x10° 1.1x10" 7.2x10"
LA = 6

NT : Not Testing
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ATEZ

A AP A Fdar on] MEare Fdst RIS J8 AWAzA Ta
& 2 80%FF olstglon, ol At A AWA L ARG #4A A
e At Y A BT F= 1.5x10" cfu/g ~

H
x10" Cfu/g) ¢

ZE3A Bl A= AFA wfoEAIHES 3A) T
o| A} Ag3lojol S & F Ut wrgtbA, e A s A AW Azl A3}
PEA BY S ERgY BY 3Har % ANEE

o A74 deh) Ast
Azt EAlo] Aol thot AFH A Az AAHE FH2

A etttk
AT
AT FAER A ’E“ﬂ% 9 e RE g E AFEE FEske] AFESE
St =, Adare &&FY [JenicoA (), 70%] 3 Ax323E (JenicoAl,
st o2 FE sty xR AREsEeH, AldETe AEaR(s
cereviase JKK100902)+= 4 (52:74%) % +2d (sd1x) dAFS A

g3kt

AAzZ Ao A8d MFAE S 500G EAFE0), ) E F5H
ARgsEelth ESE, AJERE ARESE ARAEE YUY ER) 2 AAOITER)
5 7 ool AREStE Ale AF o= ST (dAE R ).

X—]xﬂ%]’(ﬂ?-‘— ]j]l?—i}q /‘]“ﬁ_Q.__L % 6:]) U] /\]'?j_g__,ﬂ(ﬂ 6(:)]) :]_,:;]—y /\]64?-
A MEERGHEE) 2 AAgarATEed)E 4 APTE A

AT of] Fato] AAFAT[FHE 1kg+E 600g+H2E 60g+4iw 20g+HE
80g+7/N=A (S 500) 10g+a % 40g].
ANEEL APTE Aol AIA] wgd S F5 2 olE PDAC] =
Higfel #5Y = a8 FEYSTE ASSist, ol AFEE 9= W =
AREE AA HAF AAzE ADA7EA sLsHA 2 L33
AgAz g wx= A3 s flste], AdTE AxE Al =
(mm,Y%), oven jumping(mm), & (mm, X%), F(mm, Z%) % 238 XEa

EodH], %)2 AS vlaskith
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o]
W AZS AFH T 6F T (Maltose, Fructose, Sucrose, Glucose,
Galactose % Lactose) W Fu|#d o]3}shs] ZALS A A5 TH(Table 6).
aro Holgd o] gAY #HHT FREAS AFTARNI0 AR, b)) g
&=, 2009) ] Fsto] AAletdlow, Fn] A2 GC-MSA|ARE o] 8819
w48kt (Table 1).

3. 72
Zrva UERE 7)E AP JeA, AWAz AAT A9 2 A3 En)
o W& 2AME TR o] AAEg L)

D HA AWtagas 237 3
(Fig 1, Table 3).

AAl 1.5x10"%cfu/gold o)tk

5
o
ot
o
&
N
rlr

2) MEER AAze wE was AFYAAEE dgu)Aay, NEdRar s
100%°]7, MAAZXER+= 65~95%°IUe] Ha &S YERSIT. o= 7/IEarn
= oAt Ess 2T 5 Qe AREE (FA) Z2d Yk FrhH go] F 25

o #EAT(Fig 2, Table 3~4).

3) AFE gro Hold &g 9l ol FnHddS AAlste] AHEJEY, AFHE
TEGol (& 2 F88) 3417 oJdle] 100% SucroseE HoldoE AHS
A3 (Table 6), AWAZA i G257 719 FvE Hede Zox ALY
At =, aRAFEE vudy, dAFer Algto] Fystd GEFA Fu|FA Tt
Fotglon, R GRIF wolol g3 HiEe TN E A4 UEte Ao=
Z A E 9tk (Fig 3, Table 5).

4) APE T AFEaRE v AARE Fudd g3E ®BARsEe] Bkt (Fig 3,
Table 5).

7h wFaie (G o vAE 2 glsith

W) Hars JxGIYEaRE - 1,986, /EaR 11,689 719) uin] 3AIZF AHA
AdarsE 1.84], 64170l AaAl= 1792 Yebg oy, dars 1.7 A4
34ME Fost S AE B

) MeaRes H2EYEE 1,615, AEER 0 910 7] dib] 3A17F A A
AdaRs 169 1784, 6A1%te] A A= 3.58E YEskew, Jpda R Egt
1718l A 2482 o3t S7HrXE B

2h) WA FNEET LEF AHE 2AME Y, dREE 71~290%HAE Hy
& 59~82%WE B AP #A%Ne] =24 rES BAT(Fig 2, Table 5).

nh) AR T4 9D AIRPE Hold o] A A as AAE B s 4
e Zte Ao=w Byt (Fig 2, Table 3—6).

(S 500) 10g+aX 40g
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Table 1. @714 A8 AAF 8l w924

A 28

S

R IREN X E 3

GC/MS

analysis

e G/C Model name: Agilent 5975C(Agilent Technologies, Palo Alto,
California, U.S.A)

e Inlet temperature: 260° C

oColumn:DB—WAX (30mx250 £ mx0.25 #m, Agilent Technologies, Palo
Alto, California, U.S.A)

e Carrier gas: helium

e Flow rate: 1ml/min

e Oven temperature program : from 40° C(5 min)—->4° C/min—>
250° C(5min)

e M/S detector : Agilent 5975C MSD (El mode)

— Detector voltage was 70eV

— The mass spectral data acquisition scan interval time 2.86 sec

and data were collected over a mass range of m/z 40~550 amu.

SPME

analysis

e Phase: Triple

. Fiber size: 50/30 g m divinylbenzoene—>500m carboxen
/polydimethylsiloxane —>300m &3 ¥ DVB/ Carboxen /[
PDMS (divinylbenzene /carboxen / polydimethylsiloxane) purchased
from Supelco Co.(bellefonte, PA, USA)

e Sampler : GERSTEL MPS2 Auto sampler

e Sample equilibration time

—incubation temp. 60° C

—incubation time 40min

—extraction time 10min

—desorption time 10min
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Table 2. A&

Al &gk

oot
It

0%
2
fol
b
=
I
—
@
B
=2
o
S
T
X
e
fol
b
=
=
=~
—
o
(@]
o]
(@]
L

2 8- A WA % Recipe

e lkg++=
600g+2% 60g+4&F
20g+HEl 80g+ 7/l=A
(S 500)10g+Jenico’y
dar 40g (s
ZF70%)

80g+ M ZFA (S
500)10g+Jenico
aX 40g

500)10g+712a s
40g (&%
F:74%)

60g+
20g+HE
8 0 g+ 7/ = A
(S500)10g+71d =
X 40g¢g

10% (w/w) Sucrose &

AEH+AE HE

(4.1x10%fu/g)

10% (w/ w
Sucroseg N zA
AR k&

(7.4x10%cfu/g)

10% (w/w) Sucros
egAFAA+armH

1210

% (1.0x10"cfu/g)

10% (w/
Sucrose$ N =%
ax

(1.0x10"cfu/g)

o, <
oM+ —

AP g oAk OAIZE, 3AIZFE 6AIZF B FAIRES 2§
129k a 25T/ 50%/ 90+
A58
%7]' = 71uk & A Q. /2 2]
2 zAeE TR A EI_/20~30% 0
FE/AIZD)
22k § 40C/80%/ 45%
1S IS = B - =
AR 88 B 160(9.24%)/180C (9. 2-51%) 354
(F7] 2%,
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Table 3.
cereviase JKK091002) 9]

wiw) W olE AE NE T 44

FHE (2 70~74%) %

foll mA= a3 AE A

7

A7k Aol

pol

X (JenicoAh) tin] 7| E(S.
ol AFAEleE (10% Sucrose,
245 (PDA, 25TC) % A dg

ERAEYT AMHE RS ENESE SA4GAE S (cfu/g)
A v
2 —
sezs 200 2zs | s 14 =7 | REE®)
0 1.0x10'° | 2.4x10% NT 1.7x10° 1.5x10° 100(7)1&)
Adar
o 3 1.4x10% 2.7x10° | 5.1x10° | 3.6x10° | 6.4x10° 100(7)1%)
CIE3g:))
6 2.7x10Y | 2.9x10° | 1.5x10Y | 25x10° | 7.2x10° 10011 &)
0 2.7x10Y | 2.6x10° | 7.8x10° NT 5.8x10" 100(71%)
AAae
4 ) 3 1.0x10° | 2.7x10° | 3.2x10° | 2.0x107 | 1.5x10° 10011 &)
=)
6 1.0x10%° 3.0x10% NT 1.0x10" | 9.8x10° 100(7)1&)
0 1.8x10" | 7.0x10° | 1.2x10" | 5.0x10° NT 94.3
MEER
o 3 1.8x10%° 2.8x10° | 1.1x10° | 1.1x10Y | 7.2x10° 110.5
(&23)
6 1.1x10*° | 57x10° | 9.6x10° | 1.1x10° | 1.1x10% 96.0
0 2.6x10'° 2.2x10% | 3.0x10° NT 5.8x10°% 64.8
0 9 8
AnEs 3 1.1x10'° | 2.2x10" 2.5x10 9.0x10 NT 75.5
AZ3
=9 6 7.2x10% | 2.9x10% | 3.4x10® | 1.3x10% | 1.4x10%Y 91.8
11 2.1x10Y | 7.0x10°% | 3.8x10° | 4.0x10" | 2.3x10° 92.2
<A 7F 0 10% Sucrose®9 FA (Sucrose 60g+E T 600g)F &F 40g37F% 25T
FE D 50%) AIZAE weEA7E Hol, 271945 0 10% Sucrosedjefdid Va7

NT : Not Testing
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Table 4. 4&EF (7 70~74%) 2 AxdH AYaH (Jenicorh) Uiyl 7daw
(JKK091002) 9] Al7Fza}ol & Hofsto]l ARPduF (10% Sucrose, w/w) % o] &
A8k A AL F7F A3

ARAET AR E |kl EINNET AR FEA U] X = G} A%
[ 24 Fo] Oven = 5 | 2EE®)
=T XZHhr) (mm,Y=) | Jumping (mm) | (mm,X=) | (Cm,Z=)
0 131.32 48.85 84.37 185 100(71%)
AAER 3 118.07 35.16 86.59 195 | 100(71%)
(=) : : : -
6 115.47 35.09 86.62 195 100(71%)
0 116.28 34.54 91.60 190 100(71%)
AAEE 3 113.47 38.24 94.31 195 100(71%)
@zH) ' ' ' -
6 105.03 26.94 86.54 195 100(71%)
0 123.79 47.49 84.20 195 94.3
MdEw
- 3 130.47 40.67 84.37 195 110.5
(&&3)
6 111.72 37.63 85.07 195 96.0
0 75.40 21.81 85.05 195 64.8
MdEw
- 3 85.65 20.7 85.60 195 75.5
A=xY)
6 96.41 25.19 85.82 195 91.8
Aty & (%) @ (APE FEar 48 AW o] idar A8 AW =o]) x 100

- 100 -



] JpdE R Al Bl AREGF AlZERRO] 7Y AT o

Table 5 . ¥YEax
(&9 : Areax1000)

n| X =gy vl

AUER gy ALERY AP D AAuE A7k}
A Fvje] X =E7 v
4y 59 AZELY &
e SR
N BB Nawm | ARgs | Adgs | AdRE | ARgs | Adga
(Ohr) (3hr) (6hr) (Ohr) (3hr) (6hr)
< I ) o Vs B 1 G IV I - S o+ B - g Ve I -1 S e Ve R I 1
ethanol | 1,986|1,696/3,543|2,941|3,502| 5,792 1,615| 910 | 2,545 |1,552| 5,623 2,199
isobutanol | 18 | 25 | 29 | 57 | 28 | 61 | 54 | 25 | 52 | 96 | 99 | 102
2-methyl=1 1o | 1o | 45 | 28 | 43 | 48 |164| 15 | 58 | 17 | 128 | 18
—butanol
Alcohols | 37methyl=11 50 1 7y | 963 | 218 | 271 | 233 | 205 | 64 | 241 | 174 | 257 | 196
—butanol
1—hexanol 1 2 1 0 1 3 1| 24 1 7 15 1
nonanol 3 6 2 2 1 2 4 5 2 3 2 2
phenyl ethyl | so7 | o4 | 449 | 120 | 459 | 110 | 166 | 16 | 152 | 120 | 196 | 191
alcohol
hexanal 7 14 | 8 6 5 18 | 16 | 25 | 10 8 13 | 10
Aldehydes
benzaldehyde| 25 | 24 | 39 | 25 | 41 | 42 | 23 | 12 | 28 | 23 | 33 | 34
acetic acid | 23 | 53 | 6 | 31 | 7 63 | 48 | 40 | 53 | 41 | 142 | 52
lsozgité’“c 11 | 27 | 14 | 23| 13| 25 | 57 | 55 | 56 | 72 | 78 | 63
Carboxylic A A
R butanoic acid 4 5 11 4 8 4 10 8 5 7 10 7
acid
hexanoic acid| 7 29 | 12 | 23 | 12 | 24 | 53 | 70 | 40 | 66 | 52 | 57
octanoic acid| 13 8 16 7 12 3 8 19 5 11 6 9
Z_Denrfylfu"a 4 8 4 6 4 1 1| 7 7 7 2 6
ethylcaproate 9 6 15 11 15 9 6 2 9 5 11 7
Esters ethyl 25 | 8 | 40 | 28 | 42 | 20 | 14| 2 | 18 | 5 | 20 9
octanoate
ethyl 4 1 | 13| 7 | 14 4 2 0 2 1 3 2
decanoate
Ketones acetoin 38 57 2 9 4 38 72 71 60 483 | 140 758
SUM 2,774 |2,077|4,512|3,547|4,482 | 6,501 |2,529|1,369| 3,343 |2,699| 2,945 | 3,724
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Table 6. 2 & (JenicoAl) tiv]

=213 ]

MEa s

(JKK091002) ¢ A "A| x5

(HPLC) & &3t a5 H7HEv|HE A

S T
AT ARS AP A 2R3 2 (%)
ARFTF 4?‘2231:;7& Maltose | Fructose |Sucrose Glugtos Galactose| Lactose %};l;}(%)
H2FA%F (%) 0 0 10 0 0 0
0 6.34 1.05 ND ND ND ND 100715
/(\":fj; 3 2.54 ND ND ND ND ND 100715
6 2.54 ND ND ND ND ND 100715
0 7.02 2.38 ND ND ND ND 100715
?Zf;;)‘ 3 NT NT ND ND ND ND 100(7]1%)
6 6.77 1.33 ND ND ND ND 100715
0 7.86 2.7 ND ND ND ND 94.3
Z‘gii;‘ 3 8.06 ND ND ND ND ND 110.5
6 6.97 ND ND ND ND ND 96.0
0 6.04 2.93 ND ND ND ND 64.8
Ntan
Az 3 6.31 2.62 ND ND ND ND 75.5
6 5.69 1.84 ND ND ND ND 91.8

NT : Not Testing , ND : Not Detecting
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Fig 1 . &FAF R 70~74%) 9 AxF Ada=enicorh) ¥l sfEaxR
(JKK091002) 8] Alzkato]l & Hofsto] AFAulF(10% Sucrose, w/w, 6A1ZF Hi<F)

4 o]E AEst wF § SATEAE aRdF(PDA, 25C) ¥ AW HgEof w A=
IZA

; = B/ILER ($2E), CAYER(HxzED9E), DISar(dx
BEX 75 (Gn 10% sucrose Sol. 6A17F wjoES), 2:9b=, 3: 13454,
e
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D

Fig 2. <2y (8 70~74%) 2D Ax3d AdaER Jenicorh) ©v] dax

(JKK091002) & Alztate] & Hofslo] Apdnjek ( =
A-gsk A A8 B7HEE) A

AD)FFEaR (L), B)AFERHZE),(O): MEaR(HEs), el

EREAXZEEY), 18 &5 O ARG, 20 & 3A1%F ARAvlY, 30 &5 6

10% Sucrose, w/w) % o]
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A4 d HASAAEAZ Ay FH

weh, B AT E AA(AR) EMAE 24 D AgAze A8 A, A
GH A

SEEE S e Zold waEe] AN W Aus
23 4 A9t AEHoR Avt £EA AASs Azdd dAg =
AT A 8

2. AT

7b A aviA] HrE G JPEAT
A e 24 AYdariJenicorl, ) S 7 ARG o, AE T
© AeEdamAE Folsko O]% A& ARSIt
At g A A28 AFEE (8% A-E, Vitis labruscana cv. “‘Kyoho” )&
AbE AAPEARQD StE Y E A (BF=) ol A -]l ske] ARSIt
e

.=, Etg 300gel AY 3bg(MAR AR,
HEHE A SEiAR F %71011 T
1

HlE B A% 400gE 77 BAEA
~14 BrixZ 4AHEE 9tk LAYz HoRA

30C(F%E 85~90%) &7l 48A17Fst A&t (Fig 1).
ABmMA 7} Bago] ghre Al 484t A3} A, ARFS A =
o] 1x10"~1x10"cfu/ml WSS vebd w AwAzo] Agsiadch AEt &
& Az *

le) z “ ”
e FHY SR =W

o] A Attt (Fig 1, Fig 3, Table 3).

ol kg v A f<47}°ﬂ e A E3t4 Aus AR w8 ol5st e} o
d(n=12%) AR S F35to] v stk (Table 4).

|5 ¢t 1%—%‘7}

iy
M
2
o

FoEgEE WA DAY ojuo]f A%, 2)HAe] A%
TR AR D ®2EY vpabe =R, 2) Y] FEHFARE, 3) 2479 A
TR ) 9 g 1) ABY HE, 2) onolFH AL, 3) AAALL AreE F
) OoFE 3% U IAFEEo R ?%6}0% A A3 T

EE?"(_P AAER v JiRarRe] ALA Frtel e 71342 SAS program (H
= ©]-&s}o Eﬁ]v’i—ﬁ% AAsE =], olwl] {2143 AFol= 95% <+ (P<0.05)

01]/\1 ANOVA test ¥ Duncan's multiple range testell -JOH A=3 o)
S314d (Fn )3 dEdste] HddamA 24 F wiGA B (0Y, 24417k, 484
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g 72X R G EFe wFdd 5% R4 (Fructose,  Sucrose,
Glucose, Galactose % Lactose) ¥ 8% 7|4t (Tataric acid, Malic acid, Lactic
acid, Oxalic acid,, Citric acid, Succinic acid,, Formic acid %! Acetic acid) W3}
S vlx sF3itH(Table 1, Table 2).

ol okl mre Hold ol &Y A-S TR fUIAF EAS HE AAES
=, ol TRaAS AFFA 10 A, 5 g, 2009) 0 Fate] 4
Al 83T

F714F 2248 HPLCAIAES 183 w243 AF8-3t A9 AminexZ ¥, Flow
ratiox= 1.0ml/min., 78|37 A¥ E& 30C=E AHS F, UV Detector (210nm)
o4 10mM HoSOs= ©lFdC® sto] #4s HAAlsilth widaAE /714 4
g9 WEtE vugAgdsy 9% dxrtEde FIE dEE A7 A(64Briv) &
T¢ °o]& 9,4brix®E 3Asta o] & v wsFHth(Fig 2, Table 1~2).

HE wjrdAE Holde F3WE o olsted EAARE T
AZT EHAARANA FrEA d-AEA AAESlEH, ol olse o
Aot FuEAE fstods GC-MSAIAH O R #A4351¢ 0w, #+4

1

¥ 3—-34 (Table 1)e°ll AAI3FSTH(Fig 4, Table 5).

S CERENE L PR R
B A7 FAREiAs A48 AASHAY Az 49A9E AFow

2 Ay
Xy

= 7Y 2 AWAEEIe A-HE5IAA S F W FHUE flste] AAlEGit

A7 AR ERAES hRERtS e r HAslon, oju 9] ARE-E
Fdans JenicoAF (=, 70%) =, Al TZA 7R F(S.
cereviaseJKK100902) & $&% (& © 74%) ¢AFE& AHE-sk3ioh

AN AHFERASEE FYFaR) 9 AAOIEaR)F 79 ojuel ARE-

st S dF¥ o= shPuh(PAR ).

AALd H7ME sk AP WS oz FAgow, v 54 2 1] 5
712 AzxHA = dgare st AAs oy, tnt Al Adte Wy e
4 AxE AT AE HrbsteE 2AWNE 24 3%

A AT dx2T24 ddarGFdar) A F3471) 9@ g a R (Gdari A
FA7DTEA A, AETFEAE AYdarMEE Ay A HohH W st
BEMYE A7 A H7h) a8l AdarExE dddr| A Hoh 2@ s
ERAETE Ay~ HIP TR st F 67 AP T2 A

Ank g dl7| A= G5 68Brix? 5% WMETZAT|A(ATACAMAAL, ZH&H) 9t

2| 2 BEE VAL 3l w5 AREAVIA(ATACAMAAL HH)E st
o o]5 AlHZ A&t

HAA7 A 2L 7Y HLdd 98 (68Brix 7|E)E AMAERE =l
10% (w/w) = Al 7 sl= ZAo® sl

AgAz Ay 2de 918 |~E5 30gS 34 %

(¢}
ol
2
o
2
G
(@)}
o
S
0Q
B
off
o
B

2 1o
2,
AN

SaS THlShAL, FHE kg 2% 60g, &= 20g, FAHE 80g, /WAl 10g
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AgAz dage v A3 GRS flste], AdTE AxE AW Fo
(mm,Y%), oven jumping(mm), & (mm, X&), F(mm, Z%) % da&WEar
H], %)= A5 vlwstlvh. 22, AEE 53 (FvD el A a9 A4 =
Hsted, AEFH AxAe] AMES ANFH T 6F FFwA (Maltose, Fructose,
Sucrose, Glucose, Galactose % Lactose) < A A|3FSI T},

aro wolgd o]&8AY #HAS THEAS AFFAAINI0 URkAEYE, 5) '3
&=, 2009) 9 F=oto] AAstdlon, Fw AEEAS GC-MSAIAHE o] &8t +
A8tk (3—-34 9] Table 1 #x).

3. A+&d=

Zh Fdda A HobE dASSAE Ax HA Y ZHAT

D Atz ddste]l Fodr] AR Furfural(35%) 3% 47 (18%) 2 o
= 3tk (Fig 4, Table 5).

2) 53tz #dd 27 Maillardib-g) & Zhebdd, e 9 ojrr=gow
o] 2 W st= EALS Furfural®lth(Fig 4, Table 5).

3) AYEERE du](1007]%) Fw3E AER] Furfural?t &7 42 %4E vlaLst
of By, Furfural’di2 oF 2887} 571 HS=dl, ethanoliF& 23]8 <F
48%7t FAadhe Aox ZAMEIT webs, g SshA Al xgt
HAe A dde HANHEAE & 5 AT (Fig 4, Table 5).

4) FdmA] DaGAE R Hololgsdo] Fugl AP wet o]e] F3hE
£ A H(Table 2). @awixl 2ASF 2a $ 24730 Uel 7k
Sucrosei= 100% Holgdo=z ZFgHom o]d wel g 45 000ppme

572 WYE Glucosel ¥AE Holgow ol Hel AAHow st
AT FFYS §A (7247 ATHA 34,984ppm) A AREI} AE =

Ao w ZAE AT

5) HLddamAE o] &3 "ASSAW w7t F AHA = v 2o
HA HAdujA e BaFxaL 4841~ 724 ol jlom, ofu] iAW} EA)s}
= ZRZ(Ax107 ~  1x10%cfu/ml), %H(Glucose : 57,000ppm ~
35,000ppm) ¥ #FAdF# F7]AH(Tataric acid @ 1,800 ~ 2,000ppm) = A%
g Al aRe g8 st o EA Ba &Y Glucose ¥ Tataric acid® <!
st S (FDE ST 53 559 =A% Bt AEE o HdE
S dH(Fig 1~4, Table 1~5).

6) d7d%E Edz S @EhEds A AR, 10% Sucrose§
el 10% (w/w) A3 7F & 9 7243F 25 (25~30C, 5% 50%) =10 4
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Hetsioh
7)) AdddauA] J7EE dAgE s 2ol AHE AU
7H HAdEej A =4 @AY 0 100% Sucroseg ) thH] 10% (w/w) 2 3 7}

< g 72A17F ¥8 (25~30C, ¥% 50%)

W) AgA A - AEE kgt AR A 600g+H" 60g+aw 20g+F

8)

AME 80g+/NFA+42E 8% 40g (T2 70~74%)
FHRE oin g aRe] AgAlxS 534 FrHd e ved 2ok

7hH W@Aek B dHobM" W o] AREA Mo R Qg AYaRe S o] Ul

W bl vA= A3E AEEUY, A o At

= =
olH = Hdta wix| A &l oste] fAastE st AFS HIoY, FoAd
Q1w ¢kt (Fig 4, Table 5).

o

FH+= 18%7F HAshs Aoz FAEA L, AAFQ vho tist A3 %+ 13%

7F S7Vel e AES RYSEA At gn]x] HEA] HASSFJAGA T 7He
i

3t 71 o2 e TH(P<0.05, Table 4, Fig 3.). 28y, AAAQ As== A
o7} Al k=, ol Adare dist Fr|dQl AFdo] ASHAS
of uhe} Algfsh HdAtgwe] tfsh vy o w2 At Ayl Aoz oty

(P<0.05),

h EAH B s AAER 484 WA, el v AmE e,

2h) %

1

2)

3)

4)

o

QRol REYE2 oF 17% I8y =AY As ke Avtdow Frketes A
(P<0.05) = B, ol HA5Ee 540 _%%4;_2_ A7l gustA sk
E4e] & Ayt & 4 A ATHP<0.05, Table 4, Fig 1,~3.).

YHERE A8 Axs = ”P}E’J YRz (4 12A vErstoy, i
Gl Ag =] YRxAL 7lFo] A3 Ed¥dE Kol 5HE Hot
= 207 FALE =], olnl: ApduF A3 ]
o] o] g Frjel o]Z % CO27 AN HE F713ke] w2 o]
2 FEJATH(P<0.05, Fig 1, Fig 3).

L BAAr A FMY AASFAY Az A FHAT

AHanE AL S Fo Az dAY ARddeE v 2
AAEsMo] L= APAZ 7| AT s dPar A48 AgAzx @A
= ] Z%Fé?ﬂoi/q /\H]X]- _14,:;]/\4 S pj—io]_oﬂq_

A BES FRE 93 HF aRTTFE F03 WEYo] Felxgit),
= GRS 2.2x10%fu/g H7MA] A EE% AdEE tu) S ok 102% %
=), olrth AL 2.0x10"cfu/gE A& A= 98,8%, 1.8x10"cfu/ge
94.3% % AW FFLELE HArdle Ao gAY (Fig 5~6, Table 6~7),

FL¥7] AEL Furfuraly} ¢ZFHZ dEINSS 7]
TOR 34%‘%“7 2~ g AWAZS Furfurals AEHA Fokom o4F
| ~
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7hH AAZEAEZF Skl ol tx AYER (2,774 V1) 9 N ER (2,077
715) AEE A7) A HIMA, APdEaRE 1.80M S7FHFS Bl s re
A5 3.5W7F FUkeke AR TAEIEH, MEE AV|A HUbr] A
rARSE A¥3E Btk

W) 2442wl FEHA A EHE 5SS 1A

th S Em 0 FhepEs A F)
(Tataric acid), GlucoseZ} FAA+4]
© Fdde] avE 98T F Sl

i [e]
7| A HA7PE A%elY A ek Frddd ddFe vAA X

lEe & ¢ Stk (Fig 7, Table 8). whehA, 5 3 24 A4S
ZIgom stof Apdwtazd 9 Wb 2 S8 Fote] ARAgH gt
5) AAZF Tl Holo] Aol A= Trlgh wddHe wet FHREAE AP

Ath(Table 7). #AWAZA H7F Sucrosei Wh= 49 A 344 100% H
olglor FdgHom FHAS F7FA Glucose, Galactose ¥ Lactoses #
ZE A oo} Holgow o]gAdo] = I TE SR AAY Aow ATEHI)
b 183 Maltose= HolgOoE o] &5%] o= A Oo® FAME T

6) HFLA7I A7 A= v 2ol FE A

7hH wj R 2 AT o Al 5 (68Brix 71) 5~10% 34 A&

wh AA AT AR 1kgt+ (E 600g+68Brix FA 97|~ 30~60g) +
60g+4=  20g+FHHE 80g+ 7l Z A+ sH2 A% 40g(FE3r
F70~74%)

7) 217 (Soft) T AEAZ @AY= o2 2ol AHsI

7hH wi R 2 AT o Al 5 (68Brix 71) 5~10% 34 A&

4%
[e)
&

W) AAZzd A g 0 AEE 1kg+ (5 600g+68Brix #d 7] A~ 30~60g) + 28
60g+2F 20g+FEHE 80g+ 7N =EA + 2 B 40g(FEFEH
2:70~74%)

o 48

D AASsHAE Alx Ay = v 2ol FH =T
7hH AAESAE AxdAv= As VEo® R E A

W) HASSAE AlxA] AxEEE R o] aaA ol

) srrTdais 53 @, 48 B A3 S ol dTFE A 4%

2h) R ERE A8 AASSAY Az, AddaA ALy LAy A
Fgor skl AHET
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=3 AW FE

At a% HE 53 AW AzYA AU

!

AAEIJAY Ta s R 1067 A} o A7
]_
N E R 72 (cfu/e) 1.5x10"o]4H(PDA, 25T, 24A17h)
. ) 48 lkg+tE 600g+Ad®  60g+iT  20g+FIHEH
AAE z o g
z R‘if‘“fﬂ‘ 80g+MZA(S  500010g+9t8ar  40g(ZHate
P Z70~74%)
5;}@“ F 60gtia 20g+FAWE 80gtFA+ A A I AR
PO 140g (RS ET0~T4%)
— 11;]_71”(3]1;] uﬂ:r}_r 300g+ /HE]— 35g(uﬂ/\4ﬁ_‘q/\4
] ;g-sé] El— /\Lok/\}).p/\qm— ﬂ,o] 400g 7}(;@7}7&1}}4.1_%4 /\1)\]) >
%i?i‘—g.:i}ﬂl‘%‘ *“ (30T, 48~72A1%, 5% 85~90%)
A Z Recipe BRI x107 Ve fu/mlo) A
HAduj=] | - 28A (FFAAIT]) - FHE 500g+AF Grlx, 9
WEgd [ Hel) EuerN(30E1TC, 72A17F wiek) 325g+Sucrose
15¢g
— 3WHA (ERs) 7& £ 1,000g+%E 680g(&E 500g+7
okl 180g) +4AF 1.8% (% ZHE 500g+Ew= 7
g2 1,000g7= %7}% %)+2% 35g+1E 50g>
12t a 25T/ 50%/ 90+
Sz -
(zi; S | BuEE 2.2/20~30%/20%
/AIZE)
22 g > 40C/80%/ 455

160 (2243)/180C (+3}15),35%

2) AAdduhx 239
7hH AgAlz dA = 4

b HA A
/m$1el d
by

o A duiA
= Holdow

2h) 533 (&)

x:iﬁi} A Az WY ES o 2ok
RGN VEHoRmE YA FHEUTY,
%E AL 48N 7 ~T72A 7 ol a1, o] ) 1x1o7~1x101” cfu
Aarefo] FHFoR ZASHA ditAlet B F3ol+d T2 &
a1 A8AIZE~ 72X oA 2RV $HFTOR S5
3% Sucrose Y= 5~10%7}F 2 2AH LAt
e Sola s, daAagte]l AystdA EA18= Glucose (
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57,000ppm~35,000ppm) % L[ /74 (Tataric  acid: 1,800~
2,000ppm) o] AWEgA Fu|E hF F7HA 7= AoE FAE T

b S3hd (A3, B, 223 S)Folade, 48X ~T2A1% HlflelA aRe] &
o] Sz} o zA Wags Sust §]ru S5 F7, 24 W utes &
3 Aoy AES A9t}

3) HAAV| A H7Y S o] &5t HAASIA Ax w7 S .

7h AAZE b= AdEaRA e VR 2E wdsA AP E A,

W) AASsHA Azl vdste] ddr] A HAHHV]E2 Fructose 3 Tataric
acid?] §frZol =SAE7 Fas AdV|Eololal, 3 AIA] 9Brix o]/ Wk
T 7} H Q8

b 534 (Fu) Fd® Fads, GlucoseZl 523 Qxfo]lm g nkEgo A%
Al 5~10%Sucrose AR ‘%ﬁ?ﬁﬁa FA Aol F sttt

b 7Hh~thE F3e] B, Glucose ( 57,000ppm ~ 35,000ppm) % ¥+
A 714 (Tataric acid : 1,800 ~ 2,000ppm)°] A|WgA Zo|E UF =
77 HAuA Ao 2 ElE Qi

) E@r"* (A7, B i’—‘lﬂ S)Fade, FEgE 23T 2 A S8 2a

<

™
= = e = O Z 5
Zooh 53 54 ¥y, 247 2 % 5 FgHow 1d

e o
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dubdEEn 22eEn A=A YRy hEE QEE Az o HE@E)
A

(Jenico A}) (G kfebahnil) (8 cerevisiae JKK091002) 0%) @al7h) @8AZh (7247

=
[i;e]

—_
o
2
1:911
ot
=
=
s
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Table 1. B EA QA7 8F f714ke] 24 24 A5
F714 27 0 gady
5] rol1 1)
AT (L) Tataric Malic Lactic | Oxalic | Citric | Succinic | Formic | Acetic
Acid | Acid | Acid | Acid | Acid | Acid | Acid | Acid
(ppm) (ppm) (ppm) |(zmoD | (gzmol) | (zmol) | (zmoD | (xmol)
T A (HEL |
(68Brix->9.4Brix3| 1,306 P~ 487 xp | ND | ND | 226 | ND ND
) '
718 i A] (Sucrose D—:2,766
o gammose | naz7 |PTPI00) ND | ND | 274 | 122 | ND 200
= .
Aelliomsurose| 1 o13 [PTP329) ND | ND | ND | 131 | ND | ND
= .
Aelloouerose | Lazg P70 277 | ND | ND | 162 | ND | ND
= .
A oESeose | 1 geg | PT80S 288 | ND | ND | 171 | ND | 384
= .
A llooerose | 1 oaq |PTPIT00 908 | ND | ND | 185 | ND | 526
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Table 2. FYdanfx] A4 GF WAzt 24 47
, 95 27 W3} g5 (ppm)
AT L)
Sucrose | Fructose | Galactose | Glucose Lactose
FHE A7 A (AT,
68Brix—>9.4Brix3| ND 44,194 ND 36,440 900
A1)
A& A (Sucrose
o g ames ND 44,237 ND 45,530 777
=k
7] ;f”ﬂo(k%f]‘;‘gose ND | 67.359 ND 70,224 799
= ) [e} Tt
=z (o}
A e L ND | 35300 ND 25,911 ND
=z (o}
e erose | Np | 5033 ND 56,554 ND
=z (o}
7] ;}Hﬂﬂ;ﬁl(fgffﬁgose ND 44,067 ND 34,934 ND
h=4 3 [e} T
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Curzert Chromatogran (4]

-I I Amﬁg# RiZ! A, Mf:t:mm:;a;g;mvmf;:wmw-
L bt RIDUA, ME» inces Tgral (CRDRIS0AROROTOANTICONFORM) 0) ?*g ﬁa:!t
e 8 |l i -FEEHEE
- A ZRJENICOA) . - H TS JENICOAY)
w M T Al 2 4) - HU TS A HN R E 4
= 100ppmMalic acid
= 100ppm Tataris acld
- <- FRUCTOSE(1,000°RM)
| % Sugziic acd
‘ T (Aymd oo ]
1™ s 15
T8y
i 1 prryr gl T I‘ mnfmn f ‘ H
Mﬁmﬂ i I F \ m-@mcosry,mu}
i H | “ I
i q ]
H . “ |\ | = ’(-mmu.umm}
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Table 3. AASAY AxH (L TaAA 8
(% =29 Ax dAd 3 das, & TJr%J%LEHHXl)
1. 5% 2. B
A= TF(g) W& (%) A= TF(g) W& (%)
ks 650 100 ks 800 100
AHEE 26 4 (28] O o 200 25
= 780 127 = 440 55
A7 50 7.69 A 35 4.38
A 22 3.38 et 35 4.38
AR T 50 6.25
25, @ (7}74) 200 25
<AxFH
L F505T 2o 928 ¢/ 9a o
ESER 9%%@5%@21 | L
1 AARE /A ERstel oF 242 4 AL
wa A 3.1z E ¢ oFIAIRH(EE |A))
3. WAAE oFAA o 1540 A Ae | o 20780
2 A7t 6. 49 FAF WHEE oM &0
7. 22 E : 30°C/ 80%/ 5080
8. w7] : £220C/ F230C/ AE‘?%’J T oF
30%, 10% ¥ F210C 2 %A 7%
1. % 2. k=
A% TH(g) W 2HE (%) A= TH(g) W& (%)
ik 650 100 Pk 800 100
AgdEd 580 89.23 ks 200 25
iy 200 30.77 Aeda o 440 55
AR 50 7.69 &g 35 4.38
e 22 3.38 A 35 4.38
AT 50 6.25
w33, (A7 | 200 25
<AzF7>
1 FE0Es 2z 988 @ 9a o
<AZFHE> 90%74 &= w73
_ 2. M52 % 1 26T
L AAES 7PEA et oF 2413 = -
wa A7t 3.1APEE ¢ OHAIZH(ERE WA
4. ¥3 1 K370g, 1100
2. WFLE : 30T i ¢ ¢
5. A 20~3053\
3. WgAR ol BAA ok 1547 A% AL N BAe] WS olod £9)
7. 272}%3 30T/ 80%/ 50%0
8. w7l 1 220/ F230C/ 295 § oF
30%, 10% ¥ F210C 2 %A 7%
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Fig 3. A5 Az A5 (FddamA J7h) Aol A8
B Az A3 AYdaER, o AR EA)
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Table 4. dASSAY AH AH (FLAan)=] F71E) Ao 489 25
A (FH ; 2o oig #5357t A3
1. ¥A 2. A7t 3. %
a8 }
RS gy | VR0 asl g zan page | 20 g anaa
o] e | MR RERE T . o] .
b il IS E L RS e I L
A 5.00 4.25 4.83 5.75 5.42 3.50 3.75 5.67
2% | £230 | £1.22 | +£1.27 | £1.06 | £1.08 | +1.45 | £1.29 | *+1.07
31]'04 * * * *
ax 4.92° 4.25 5.08% 4,92 550" | 4.67° | 4.42 5.00
:ﬁz] +2.19 | £2.05| +1.78 | £1.16 | £1.45 | £2.02 | £1.98 | +1.41
* 1 P < 0.05
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Abundance TIC: BREAD1 D\data ms —— TIC BREAD? Crdata s

| 1
| & |
20000 | Coret 12 g RT‘?&WWTW:“ M!w 40000  Comp®  Compound Name RT(min) Area  Area% Qe
| 1 2-methylbutanal 3om 56293 346 82
230000 2 3methyloutanal M M 0% % | | L ot ot v -
3 stnanel 3461 580510 5143 100 ot oo ffencin S ol o
2000, 4 hexanal T4 338 289 100 220000 % hexardl 7O WEe T 0
5 2-heptanone 086 82 212 @ 5 2-heptanone 07 134 08s )
420000 & 3-methyl-1-butanal 11988 3|13 30 7 210000 6 3-methyl-1-butancl 1813 18393 107 B8
e 7 2-pentylioran 12373 BETE A& % 7 2-penyliuran 12513 184 780 “
| 8 1-pentanci 12s1 WM 03 pr] 200000] & 1-pentanct 13468 22 019 %
190000 9 2-methylpyrazing 1360 35361 308 88 i 9 2-methylpyrazine 13844 11585 .68 &
10 3-hydroxy-2-butanong 14268 36438 213 o
| 10 Shydroxy2-butanone 14337 81831 709 94 10 ey el "
Theoe] Tithaar) Gy e 15 L 100000 12 acetic acid WA T 484 o8
12 acalc. ackd o S % 13 furural 783 60037 3807 100
170000 Adfrnl 0 20277 21608 187 2 % 17900 14 nitrchexane 1513 15203 083 98
160000, 14 nitrehexang 21.488 18807 146 [ 15 2-acetylfuran 216 87328 510 9%
15 2-acetyifuran 28 11380 0% w o} 16 benzakdehyde 208 2707 163 )
150000 16 benzadehyde 203 1634 109 % oo 17 2.3-butanediol 23087 808 047 i
17 23-butanediol et LW 2% @ 18 Smetnhd bkl g.m ;ﬁ :; 7 «;g
140006 18 S-methyl2-hurhural 23687 329 02 % - rylaichol . :
|| 18 furkurylaichol W49 26 21 o7 Tt aun a4 I
130000 20 hexancic acid WMz s 170 8 130000 it 1863 10000
21 phenylethylaicohol !N B 575 92
1154861 10000
% E g
. \ \ ! ‘
. R
\ 1|18, 1 IR
Lild I .
i [ gl 1| | B A | | |
WAL |
W LA | A i
. il ot ) ! o skt
1000 15.00 20,00 2500 30.00 35.00 40.00 4500 50.00 8500 8000 500 30 00 40.00 500
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Table 5. HASstAW A=W H G HA7tE) Aol 288 =AW
(% 2o ist FrdE EAEF(( Ww7]2% 180Tl
i HAGEY HEmeY?
No. [ Compound Name HI=Y
Mea | Aea% | Aea | Aea Nea Nea %
| 2-methylbutanal 5,007 0 | 59,203 3 2,767 | 704
Z 3-methylbutanal 4,407 0 93,530 b 41,276 B.80
=CHICOCHIOH)CH32 2!
3 ethand| " C 0% M U 3 a0, 511 1| 3098 g §,075 1
-1 FRERHIY(EU)
LR R
4 hexanal 33,368 3 30,269 Z 31,236 514
g Z-heptanane 24,532 ? 1,314 I 15,812 2.60
6 J”;E::‘:L!' %013 3 | 18,303 r] emo | e
7 2-pentylfuran 68,376 B | 135141 8| 136849 | 2254
§ 1=pentanol 3,184 0 3,242 i 1,566 0.32
§ | 2-methylpyrazine 35,361 3 11,545 I 16,917 218
10| S-hwdiony-2-butanone 81,831 1 36,436 2 3,663 0.60
i =hexanl 15,794 || 27.208 2 47,965 7.90
12 acelic acld 42y 52,464 5 | 10476 b 6,003 0,99
-Glucose B MHOIY
13 frfural :gfjg::sgm : .%'gﬁ“ﬁ 21,608 o [woser | | noms | 33
-Sucrgse BEHM
14 fitrakexans 16,507 I 15,203 I 36,944 B.0&
15 2=acetyifuran 11,380 || 8732 § 24,942 4.1
16 berzaldehyde | CI% 12,634 I 27907 2 10,651 .75
17 | 2 3-butanediol 21,301 2 | 8108 0 i 0.08
18 | Bemethyl-2-turfural 3029 0 71,365 4 3,253 0.54
19 furturylaichol | b= B(Glucoses SR | 25,666 2 | 32,047 2| 1.9 1.96
20 hiexanole acld 19,593 2 22,397 I 19,300 318
21 | phenyiethvlalcohal | Z0|Y 66, 386 B | 25261 1] 39,830 656
B HI(%) 100.00 100.00 100.00
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Table 6 . ZH Y Zo] A Wb= 9 A4 (54413 1 0AZH) Al &R (PDA, 257),

rfo

A wg Bl 53 (S o) o v A= sk 2A

T e whE AW dEad AR

& W (0} =& = -
AR (rEE) ATt W3} (cfu/g) ) wi-
Sl o] ol 7] A~ a5 (%)
angn TV a2 ows | o | oz | o2 T
A"

gz 1.0x10%°] 2.4x10'° |  NT 1.7x10° | 1.5x10% [100(7]5)

F q 9 9 9
UL AXT | 2.4x10' 1.8x10° | 6.6x10° | 9.1x10° | 4.6x10 | 112.6

(JenicoAh)

My e o 128x10%° 1.5x10° | 4.7x10° | 5.2x10° | 1.6x10° | 101.6

oz 1.8x10%° 7.0x10° | 1.2x10'| 5.0x10° NT 94.3

Aurg R AL [2.2x10' 1.8x10° | 4.1x10° | 4.5x10° | 7.3x10°% | 101.6
(JKK100902)

Mye 20x10%° 1.2x10" | 1.3x107 | 1.4x10° | 5.8x10% | 98.8

— * A A 7] A (68 Brix) 30g+= 600g+2 % 60g+d&HaF (5% 70~74%) 40g
— NT : Not Testing

- ES It =
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: PDA(257C), 24Xk

=ikl
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Table 7. 4&a= i AA A A A7 A F7HE 77 Al kg 54 (Fu)) o

s MR OidHdAr| A H7A
EEAET MRS VAL @) A
=
SN P Ea 0] Oven s Z 2585 (»)
- =9l = 5 (%
Lo 2] 2] T+ (mm,Y=) Jumping (mm) (mn)l’XjT (Cm,Z=)
o=+ 131.32 48.85 84.37 185 [100(7]1=)
Ahax 4
. HEE 147.91 56.72 85.64 195 112.6
(&4&3)
LRSS 133.38 43.52 84.71 195 101.6
o=+ 123.79 47.49 84.20 195 94.3
ALES AELT 133.49 59.06 89.58 180 101.6
(?}Z}%) [ IS . . . .
LRSS 129.75 52.57 87.74 185 98.8
— AL ETE (%) 0 (NFTF AgEol/AdEar xR Awso]) x100.
— 7 E % 1kg+ (B 600g+ 68Brix #9712 30g) +éi‘%} 60g+ i (24, FEAE, ) 20g+F A E
HJ%?j §4) 80g+ 7Nl (S500, FebEA o}, &) 10g+ ER (2 : AQGHaR, AT @ At
=) 40g
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Table 7 . 4&a® thaf AA A A A7 A F7HE7E7F Al kg 54 (F0)) o

vA = At

HA A7 HAA7L AGAZF FFRAE ] A= a3 (%)
B A%
Maltose | Fructose | Sucrose |Gluctose |Galactose Lactose| @g-&
(%)
HxFA%E (%) 0 0 10 0 0 0
100
gz | 6.34 1.05 ND ND ND ND | o3
dHER
;;Hé) AL | 591 1.80 ND ND ND ND | 112.6
2)
LLR R 6.08 ND ND ND ND ND 101.6
=+ 7.86 2.7 ND ND ND ND 94.3
Midagw -
(s+23)) AXE 5.33 2.71 ND ND ND ND 101.6
2)
WY 7.53 3.43 ND ND ND ND 98.8

— AWRETE (%) 0 AT AWzl //dEar txT Al=o]) x100.

- e E lkg+ (¥ 600g+ 68Brix #Ae)7]12 30g) +48 60g+aT (o, HEAE, &) 20g+FFWE
(ML F4,8=) 80g+7NZFA(S500, FetEAF R o, 8k=) 10g+ AR (x4 ar, AlgdT @ gtz
a% ) 40g
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Table 8 . St=E R g A=A A A7 F7EA77F Al g 54 (Fn)) of v
A= a2 (FY:Area x 1,000)
L A7|A H7FA FrjdE W3 74 F3
Ol )& Ol )&
H= B o1 = A2 & 2 (Ohr) A2 & 2 (Ohr)
=57 AEH otz g % (Ohr) e i
A4 s A4 lls A4 s
ethanol 1,986 1,696 4,187 6,590 | 2,248 4,474
isobutanol 18 25 24 10 26 22
2-methyl—1 18 12 55 20 24 20
—butanol
Alcohols | 3—methyl=1 1., 74 247 68 234 73
—butanol
1—hexanol 1 2 1 15 0 16
nonanol 3 6 2 3 2 2
phenyl ethyl 387 24 413 45 296 26
alcohol
hexanal 7 14 6 9 10 11
Aldehydes
benzaldehyde 25 24 22 22 11 26
acetic acid 23 53 30 138 8 243
isobutyric acid 11 27 17 32 11 41
Carbo.xyhc butanoic acid 4 5 5 7 5 8
acid
hexanoic acid 7 29 12 31 10 43
octanoic acid 13 8 8 9 8 11
2—pentylfuran 4 8 1 9 5 9
ethylcaproate 9 6 9 6 10 5
Esters
ethyl octanoate 25 8 31 9 27 9
ethyl decanoate 4 1 6 2 7 1
Ketones acetoin 38 57 74 174 3 166
2 2,774 | 2,077 5,150 | 7,198 | 2,945 6,785
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A1 A A AR B AT
1 =g 714 B0 A4

AAAE 20039 1,152999%), 20069 4+ 1,5009$0.% F7HAIS o, s S84
< 7,008%1 (2006, EREFAAAE  1849))—7,2359(2007) —8,030(2008d) o]o] 1L, o]F &
A oF HEdd gRAE ARFAEE oF 2%°] B S (A) HeERSlE.

ol 2R 712 R7s el SEA (A Ve 42 BE AEE 5 1L ARE

o 283 7|E 4 9L AARITL YL (A : 2008 ARTSAE A EARE, Aok

2. EEAL ARG AAEE FANF AR 723t 716995 24}

FFIMHERALY  Hg 2A)E 1,250,0009/Kg(dE @ AMEAL  Saccharomyces
cereviase), B&RFE5 (Candida utilis, 32 X3 9+ 60,0009/kg (Y2, KOHJINAD, &%
FEE (I AAAE) S 55,0009/kg .2 A7FA S

A, FHAT7I R R RO FPIAARY] Pl mE AFE gRE] A A%
Al T A BAEE 7= AZFHEA F85A 2535 1 200,0009/Kg, &5 FE= ¢ 25,00
A/Kg o) B 7157 AEAAe] Thestelet hdE. g dA Zsd ) AEad 71E-9

) [e)
T2 JHo|%S,

ui

O

3. =W BRAHARES] 174 7154 AE
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= 2R 7134 g 27) 7 AR ARds (e i gy daa) ol et A5 A
gl e Aol w2 Z0I%lS.
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g T4 FEEY S ArA BE(535] g AR A ARE FUIR Aok =gl
A Aol dist Ao AdsA AAE Aow ddEm, ofo] g =l iH7E fle A
T ARl = B R ARe] F5E JloR dd (27 0 FRAEERA A3

4. A A R AR o wijE e 10,6849 € (ool el 14,0009, 10d%)
7h =ul A A ok Al dS 454
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)AL & 78 o] AR WHERAH
o A BV 9 S
¢ HlojAY, SEA|H gl
oo =md ¥E A Az
%

g Sl AAs ) AR 9 FEES (S '1999 ~ 2005 AlAIEA
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