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SUMMARY
(FELGE)

I. Title

O

Development of a Higher Value-added Golden Flower Tea Using Eurotium sp.

II. Purpose and necessity of project

O

O

Korea tea industry is declining from 2007, on the contrary, the world wide tea
industry is increasing.

To overcome the depressed Korea tea industry, it is necessary to develop high
value-added teas and diversity type of tea such as dark tea or microbial fermented
tea.

In China, there are many kind of dark teas developed, Pure-tea, Fuzhuan brick-tea
etc.

Therefore we isolated and characterized a useful fungus (E. cristatum) from Fuzhuan
brick-tea, which calls “golden flower tea’ because of yellow colored fungi.

In this study we developed fermentation processes for golden flowering teas using
mother teas, green and yellow tea.

Also we characterized the tea quality and developed a method for the fungi
propagation to distribute widely.

In addition we carried out a double-fermentation to increase fermentation efficiency.
To launch tea markets, the test marketing was performed by attending tea fairs and

expositions.

III. Contents and scope of the research and development

O
G
O
@
O

Development of the golden flower tea manufacturing process

Development of the E. cristatum culture and mass propagation methods
Characterization of the golden flower tea qualities

Development of a process for the fermentation speed-up using double fermentation

Mass production of the teas and pioneer distribution channels

IV. Results

1. Development of the golden flower tea manufacturing process

O

Development of the golden flower tea through optimum fermentation conditions such
as time, temp., and humidity.



O The isolated E. cristatum was papented and a paper was pressed.

O The manufacturing processes were developed and made a new product.

C The trade-mark(Geumrang-cha) is resistered on the Korean Intellectual Property Office
O The products were surveyed microbial flora by pyrosequencing and 185 rRNA

analyses and also confirmed food safety via toxins analyses.

2. Development of the E. cristatumn culture and mass propagation methods
O E. cristatum mass propagation method was developed using 7 liter fermentor.
C The binders of the fungi propagation were developed to supply widely.
C The binders, ceramic ball and tea bags were used in this project.
C The fungi culture and inoculation manuals were confirmed and supplied to the

farmers and industries.

3. Characterization of the golden flower tea qualities

O The physicochemical analyses of the well made teas carried out compared with
China’s dark teas. The results revealed that tea components such as free AAs,
catechins, theaflavins, total polyphenols are higher than Chinese products.

C Through the Korean and Chinese consumer evaluation, we assured the possibility of
national and international market entry.

O Development of a process for the fermentation speed-up using double fermentation

C Double-fermentation(or step-fermentation) method were developed using Eurofium and
common fermentation microorganism such as Aspergillus.

O The carbon sourses and fermentation environment were selected to increase fermen-
tation speed.

O The primary fermentation procedure and Eurotium sp. settlement procedure were
developed.

5. Mass production of the teas and pioneer distribution channels
O Yeopjeon-type golden flower teas were developed and mass production system were
established. Then the design patent was submitted.
O On the basis of consumers preferences, the package and designs were improved.
O The marketing industry made a MOU with 12-industry and constructed marketing

channels.
V. Outcoms and future applications
G A Korean-type golden flower tea which calls "Keumrang-cha’ was developed using
green tea and yellow tea as a mother tea that inoculated isolated single fungus (E.

cristatum).

C The fermentation process was selected through temperature and humidity control and

_7_



then the mature and storage conditions were also established.

Analyses of tea components and safety revealed that the teas were good for human
body and safe for foods.

Also in order to increase fermentation efficiency, a double-fermentation process was
developed combining E. cristatum with Aspergillus (A. oryzae or A. kawauchi).

Various marketing channels of nation and international were constructed via
consumers promotion by attending exposition.

The intellectual properties of 3-patent and 4-paper will be used to the future
marketing and industrialization.

Through industry technology transfer, the industry will get competition and
contribute to the activation of regional economy.

In the future, we expecting that the golden flower tea contribute to development of
functional foods and act as anti-cancer and prevention of metabolic diseases through

isolation of a material.
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A3d F77HE =38 WE 5 21t

18 APAT

1. £ E-HxHFuzhuan)ZHE) Golden flower(F3}) wrawe] £a] 2 54
7t SUdA 798 F5 T3 Y BAARRE F3htES G9FECE RS9
4 )

3% 4. 830 2 T EAAL
A = 34 BAA (F3 BEAR) B 35840 289 52

U 53@de] 2EE BHA dRES 085% N A, EFS T2

k. AFFHe 529 o] ARESEE PDA(Potato Dextrose Agar) ¥ ¥ujx|o] Fa3s}d
€42 1 mLY £5 : 10719 HauAd HF

2h. 25°ColA Hj g : 2443t HF o2 ASAH &<

uf, 72x]7ke] A Hy|R|e] =AM = FAe] 217 FAHW ol Fo(E
cristatum) 2.2 B S

uh. 2adoz weE TAE 14Fo] AHs ThA PDA FBuAd e F
25Cel Al v - 10719 Fuuf Ao HF

AL olot Ze WHE 7247 BHoz W
de TAZ YHB WA 1244 2

b} .l}a:
P,l_',
IS
it
Bt
. M
[o
frt
5=
e
A,
rr
H
)
3
13
rr
ok

st JFHE A

L3 &
e s

I 5. 5 &2 x]-(Fuzhuan)i—,—Ei E2)§ F3HGolden Flower)ﬂ'q Eﬂdﬂz}%ﬂ- ﬁ-’h:'] A3
A THEV AR A2 HHAd I (cleistothecium) B: FALHAAAYH(SEM) 0.2 #&3 S8
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a9y 6. T B A (Fuzhuan)Z2 56 128 T3 (Golden Flower)#.
A: 48hr H%k B: 72hr w91 C: 72hr ¥ 2k-2 D: 120hr W

2. T BA(Fuzhuan)2 78 23 329 732 55 R 9714484

7k B3 9 aAZFH genomic DNAE Re|5le GTubulin gene ¥ RNA Polymerase U
gene2 PCR(Polymerase Chain Reaction) 'S AMsle] ZEalw F29d ¥ g714EEH
(sequencing) & 533t

2y 7. F= BEAFuzhuan)z 256 223 2379 F3A4 = £
A: 2819 F8F genomic DNA B: F83 2] STubulin, RNA Polll § fAA%
C: #3179 SequencingS 98 FAAZEZY D: Eurotium sp. & 43 A%

27144 &4.
%

3. @714 &4 4 #AATE &4

7}. PCR2 FZ3 DNA FHAE T/A 224 YE(pGEM Teasy vector)d] =235}
DNA #A7|d%s A3 STubulin F3AAS} RNA Polymerase 3 F3AL =7|= 47
400 bp, 600 bp= &21H (1Y 8-A, B, O

. 298 SBTubulin §3AAS} RNA polymerase 5 fAAL] fAME #2317 §134
Z2AH 714 LS 34 Data baseol| A blast £ A E. cristatumd} 714 £
AEAAS 29

t}. Gtubulin®] 7S E. cristatum3e 170(1 bp)e @71-Ye] Aolsien|, RNA
Polymerase 38) -0l 3703 bp)e] AAMLo] GES L 4+ QAL
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e

295
Conaensus gaceteooe © aOCOTATIRACOT TACLTCRACTATY Consensu tca

a9 8. EY/ L4 YL 58 KACCI3171P(this study)®} Eurotium sp. & DNA M@ 54,

gd Cagtccaotdc O sacaActag

E. herbariorum isolate NRRL 71 (EF651885)
E. echinulatum strain KACC 46347 (JN696386)

E. repens beta-tubulin gene (HN104688)
E. tonophilum strain KACC 46367 beta-tubulin gene (JN696402)

r— E. intermedium isolate NRRL 82 beta-tubulin gene (EF651892)

E. amstelodami strain CBS 117323 (KF499570)

KACC93171P(This study)
_lrEurarium sp. FZ beta-tubulin gene (HQ148162)
E. cristatum isolate NRRL 4222 beta-tubulin gene (EF651914)
E. chevalieri isolate NRRL 78 beta-tubulin gene (EF651911)

E. leucocarpum isolate NRRL 3497 beta-tubulin gene (EF651925)
E. xerophilum isolate NRRL 6131 beta-tubulin gene (EF651923)

19 9. KACC93171P(this study)e] A S LA FA@A £4

gt G199 B4 8 E cristatum®] FTubulin FAZ G714 do] 7|24 &332 Eurotium
sp-9] GTubulin AR} Aviy Fo|gA AMEZ] SAsiAM OFA7IXNEAE
(Multiple sequence alignment) 3 UPGMA(Unweighted pair group method using
arithmetic algorithm, WI7lEA&ATUE AHdld FAASEE 34T A, 2
AdA HgH KACCI3171PE= NRRL 42222 2% ¥2|¥ Eurotium cristatum®] [
-Tubulin f+ZAA(EF651914)9} 714 =& A5AS Ued(2d 8§)

o}, B 74 Beg KACCI3NT7IP #5E Eurolium sp. S| A X E. cristatums} 713
AL 2.9, E. cristatum9] o}F(Subspecies)?l E. cristatum sp. 2 AR H(IHE 9)



24 AT

1. 8¢ (Eurotium sp.)& ©]-§% @& T3 4+

7t 289 FFAFH AEH=d AN, 25, §5)

(1) S8t A7, 224, 2 AS2AE S48 sty Zad 2"HAE F
FITS AFS T ¢E 209, 4 7Y 5 FITY F4 Y £ 25, 58
#AHEGHE. =S, AF Y 240 @45 35t MEA plateo] A 3o A 743+ uf
F 3 HF wjgF A7HE EHIAES

@2 7l 759 S{F=AATLEY LE A2H 2 4 A2HE §83ld § € 25
g 245 HFo Ta/<H 2L FAFAS

3 29T B0 FAA AZTE 94 L 47

1) 2R AZFA AL foel AL =A(NAD), B, TEAS AgSe
W, 200 g @R A4S sH] FRAE ANSYL. AZE FHIHE 5LNA 109
AA Mg T FHEY 34 SE WA B 4o BAS] AZTHL ¥
A5}50%

o &M 7Be] Be 1FQ FHA AW

(1) £HA 7ze] D= DFEA B AL A5t Au 2HA L AES} WS
BEANE AAHRL. A 2UAE AH)E AFHT Y& HAEL oz
Sgod, A7 9L A #d 4T FAAES WHoE WAL

() B5AAE samplezE FHAEAAR), FHAHFALR), 35 1F BARZ 3
gou, BAFEE L8 % F % AARY /5= F9 F2o) ds 78 A
Mog obF vmck(ly), vmriy), % Juck(d) BEthad), 27 TG
H), FTHEH), oFF FOA)R AAsE

2. 2z}o| FF(Eurotium sp.) L 93 TAME
(D) MIAELERE THEY] 5o AMER 2ae =&, &, &R Fo] Ik #EHE
Eurotium cristatum sp.& AF v nAA A FFT F 7243 o] wFstL, o
E FTLE AHEE TN 18D 21 ADE AR(RA) & A A3+
2) E3To] HEFH EXS FHd P4 2000 psi2 JIY(EE)S L, A=d FIHI
(Golden Flower Tea): #% 80%, £% 25T 202 RHEIYS
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19 10. Process of golden flower tea manufacturing.

3. 3l PAE gAY AT
7v w3 vdE ¥R US4 (mycotoxin &4
(1) AzE F3AY mAE $FE F4(mycotoxin) FARE X3H, %312, FXE ZX=E
D 2R LEHFPL AXNT $AHA (F 209) =9 sampleS HAoZ
AAIB A&
@) Zzhe] A= 400 g& FFAEATE BAR 24 oFaigon, Y FEL F o}
ZulEAN(BL B2, Gl 2 G2¢] 3, AFdE, bl dds, oaut=4A, Ul
(F1, F2¢] $hoz duH 43 2452 A&

1}, Pyrosequencing £4< 5§ FauA4E 24
(1) AzE 3t nAE FAHL 959 NGS(Next Generation Sequencing)'i & %
3} Pyrosequencing-$ 23354

Shakmg

A & +PCR Reagents | One strand/ bead/ oil
—
o + Emulsion Oil ﬁ
; e Micro-reactors
Adapter carrying Mix DNA Library Create
library DNA & capture beads “Water-in-oil”
(limited dilution) emulsion

A primer : biotinylated
B primer : attached to capture bead

'yl |
“Break micro-reactors” Perform emulsion PCR | Clonal amplification occurs
Isolate DNA containing beads Inside microreactors

(1,000 clonal copies)

19 11. Emulsion PCR 3] yhj

(2) Pyrosequencing2 #3t F3}3 859 DNA F&F 43 8F T FX(A260/A280)
18 ~ 198 & HJow, 57 DNA FHF2 3414 ug ~ 142 ug o2 FRIF
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O 43S AYsHE
(3) A=¥ FFA 8F sample 5 1% agarose gel loading A3 DNA 7} AMZFHo=E

F2d A& FARES

M 50ng 1 2 3 4 5 (-] 7 a

BEEHUMENE & N & REEED

EEEE ]

gel image marker

a8 12. AzE S35 8% 2] DNA Agarose gel loading AF3

(4) Sequencing ¥ Data Processing #}3-E& %3l DataE 71F3l31 Blast, Global
alignment 59| Analysis 342 %3 348

19 13. Description of Workflow

o} 165 2 185 IRNA £4& E% #3vAdE &4

(1) A&Fd =3t FERAAEL B2 H5tY Beld 2F R 233 49 o
4o 165 9 185 RNA B4& JWstgen, 971948 £4& Macrogend] 9
3%

(2) Bacteria®] 739 165 rRNA gene-8 27F, 1492R primerE ©|&-3}« PCRE 3 H,
inter-primer¢] 785F, 907R primerE ©]-&3} 1,300bp o]4te] 7|4 ES £4315

(3) Fungi9] Z-% 185 rDNA region?] @7|X g2 H43l31 ITS region?] Fr|A AL

Y89e

o
H
3

,26‘,



NS1

7-L

NS8

ITS1 ITS4
—p —

TS region

S— e
LROR LR7

19 14. Fungi®] 185 rDNA reagion ¥4 ¥ ITS region 4

(4) Contig align ¥4 % BlastN search(NCB)E 3} g7|A/dL E43549L

4, F383r9 F48 JlEeNd
7h apeld g4 9 A&
(1) 121ToA 1583 EFAA AR A2}ty beads, =3 E|YdEE HYSE 3w
HRIH & 2435185
(2 AEY 7S B F FHE 30~60 £ H¥ F ALSSEed, €Y dse F¢
oA Az FAH T FHoE HAASES
(3) Mz} beads FF 121CollA] 1587 Ha F AL S #59 AF2 14 wA
AqAx HFE aFE @aFFT EAste uiclodd HF F 3~493F 25T AFH
olE] ol A =l &3 A=

5. Golden Flower Tea £ 2] #|&35}
7t 237 €4 31 3§
(1) 2879 2F7= 42 fste 1A 2 dA AN HFE F3TFES FEAAXSS
238 3oy, ol FH EFA FTUFEE Yol U8 F Deep freezerd] HF3}
Fa. 30d ¥ BEE F3TES MEA plated] 42 g3t Ad4E FA(AS

1 ol E A
(1) TAAx 499 IFdo] EoYes XA dAFe BF+E FHslx ol A
MEA plate £ 234 A= b2 AHEHE &0 ¥FE frde N3-S

L= e e v Ly

1) 3T RIS 943 A& e ALE Yo B 7L e 13 9 6|
7122 A 7 L W] 7535k Fermentor 4| & 153 4S. 719 d]F 4
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uo} o A3 Azro] BHHYOH, FHT AF ¥ 5U ¥ 44¥ FHFL I
¥ & AR

@ #7F BFA 2949 BAL 24T & ke Bol Yo}, Buel S Wy
Hol Wiste] o 100 o4 FAE A5T F UNE

6. 1FE F3A S A% FEEH AT
7t ot et £4
1) Az 34 A8 01 gol 754 10 S FA7sl 28 & Ssigh. o549
o] 5-Sulfosalicylic acid dihyarate® 1 mé 713 F 4T AT A 24X 7 F<F 93]
3] gl dL HAAAF) 3, 4,000 rpmoE 1527 YAR3S FSHL 40T o)
o4 7%E=7|(Rotary evaporator, EYELA N-1100V-W, JAPAN)E o] &3l F3
A1zl & 0.2 M9] Lithium citrate loading buffer(pH 2.2)& 5 m @ 7}ste] £3)815 S
(2) 0.2 Membrance filter® 33}l 130 W& ofr| =4HE-4 7](Sykam S7130 Aminoacid

reagent organiger, Germany)2 243} &

E 1. Gradient pump conditions

Time(min) Flow(mL/min) Buffer A%(%) Buffer B?(%) Buffer C’(%) Buffer DY(%)

0 0.45 100 0 0
14 0.45 100 0 0
16 0.45 79 21 0 0
37 0.45 79 21 0 0
47 0.45 52 48 0 0
66 0.45 0 100 0 0
72 0.45 0 0 100 0
80 0.45 0 0 100 0
85 0.45 0 0 79 21

105 0.45 0 0 77 23
105-1 0.45 0 0 0 100
109-1 0.45 0 0 0 100
109-2 0.45 100 0 0 0
131-2 0.45 100 0 0 0

1) Li-Citrate buffer A-1(for pysiological program : sykam catalog No.60-02-006)
2) Li-Citrate buffer B-1(for pysiological program : sykam catalog No.60-02-007)
3) Li-Citrate buffer C-1(for pysiological program : sykam catalog No.60-02-013)
4) Regeneration Solution(for Hydrolysate program : Sykam Catalog No. 60-02-006)
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¥ 2. Amino module conditions

Time(min) Flow{mL/min) Valve Column Temp(TC)

0 0.25 Water 36
0.1 0.25 Ninhydrin 36
40 0.25 Ninhydrin 36
70 0.25 Ninhydrin 60
85 0.25 Ninhydrin 60
90 0.25 Ninhydrin 74
110 0.25 Water 74
125 0.25 Water 36
155 0.25 Water 36
275 0.25 Water 36
Item Method

Instrument Sykam S-433, Germany

Column dimension 4.6 * 150 mm (Peak)

Reactor temp. 120TC

Detector UV/VIS detector 440 nm (1.00 AU), 570 nm(1.00 AU)

% B19E B4

&)

2

(3)

Az" 33 1 g& 20 mee] Headspace Samplerg Viale]l €3 ZH4 1 mg 3
7139 2. ©]& Turbomatrix Headspace Sampler(Perkinelmer, CA, USA)E ©|-8-3}
Headspace oven 120TCo|A] 20&37} Heatingdl & Headspace 500 g2 ZZA 600
gc(Perkinelmer, CA, USA) ¥ MSD (Perkinelmer, CA, USA)2 2434 &

¥FE FNAHEL GC/MSDE o] &3ste B4t ZH-L DBSMS(30m * 0.25
mm id., 025 g, HP Agilent, USA)2.2 40TCoA] 20TC7A &3l EA3HL.
Injector= 2507Col| A Split ratio ¥ &L 512 3JHoed, 2ut/|A= dFew 18
o 08 me f&Ho2 AMEEAS

A 8¢ o]&3l= El (Electron impact lonization) Mode, ionization voltage: 70 eV,
Mass range= 50~3002.% ZF3P3IHS. MSe 2%+ Interface 2307T, Ion source=
200C2 89S 7 AHEL NIST librarys A}-838te] <13t dL
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¥ 3. GC conditions for analysis of aroma compounds

Items Conditions

Headspace Turbomatrix Headspace Sampler(Perkinelmer, CA, USA)
Instrument Clarus 600(Perkinelmer, CA, USA)

Column DB-5MS(30 m x 0.25 mm Id, 0.25 ym, HP Agilent, USA)
Detector Clarus 600 T(Perkinelmer, CA, USA)

Injection temp. 230C

Ion source temp. 200C

Carrier gas Helium

Split ratio 1:5

. ARZ/AAD L HetESE FF A

(1) 23}a2] Catechin-Caffeine 332 HPLC Chromatogram® 2 BA3}4HS. A A&
01 g o F7/T 50 S A3t 80C=E iYPH FFRYZ FZ7|dA4 1AL T3¢
252 ¥ o& Whatman® No2 o3} d] oja}a)g

2 dF3E A4 ddotAHolE 50 mlE 713ty EAFE EFE v F2A & FHF
= FTE AIAE TGS ¢ £ 5L vELE 5 mE EIAD F
045 /m FAI712 BEHHT F 10 S HPLCY YA A B4 93 (E 4

X 4. HPLC analysis conditions of comparison Catechin-Caffeine content

HPLC Operation Conditions

Item Condition
Column TOSHO ODS-80Tm (4.6 * 150 mm)
Wave length 280 nm
Flow rate 1 m¢/min
Injection volume 10 18
Solvent A : 0.2% HisPO4 ; Solvent B : 100% Acetonitrile
Time (min) Solvent A (%) Solvent B (%)
0 85 15
Mobile phase 7 85 15
15 0 100
15.05 85 15
20 85 15

() P|AE LER FE2E 1 mlE 3o etubed] T, 7,000 rpm, 25T A 587 9
A B35S €4 283 Azds FA2AHA 045 um membrane filter2 o3}
T F o]E Y AEE AR

2 HelEgWFY #qF FHL 4749 FEEL 14+ AAZZviEHIHPLC,
Ultimate 3000, Dionex Co. Litd.,, USA) AH|E o] £3l9 E434 <. olw HPLC 9]
T 1L X 57 2oy EMzAL ® 69 vl vl 2
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¥ 5. Solvent gradient condition for analysis of theaflavins

Time Flow (mL/min) A () B (%)

Initial 1.0 85 15
2.0 1.0 85 15
40 1.0 70 30
42 1.0 0 100
44 1.0 85 15
47 1.0 85 15

¥ 6. HPLC condition for analysis of theaflavin in fermented tea extract

Item Method

TOSOH TSK-GEL® ODS-80Ty C18
5 ym, 4.6 mm x 25.0 em

Column

A : 0.2% H3PO4 in water
Mobile phase
B : Acetonitrile

Flow rate 1.0 mL/min
Column oven temp. 40T
Detector UV 205 nm
Analytical time 42 min

2. 3t g4 B4

(1) DPPH (1,1-diphenyl-2-picrylhydrazyl) =ltjzt 4£A@A4L Bloise] whfel uwhah
DPPHe| 3 AAFAEH oz Jehlge. F, 0.01% DPPH-methanol £9o] =
F9 ANE FE2EE ERSY deolA 1087 WAl F 517 nmeN FRES
Z73}99S. DPPH =2 £AZ4L A8 F3774 dg A5 #7179 §3=
H(%)2 JE 9

(2) Fe? d#old AL A53&9 015 mlo] 0.5 mM FeCl, - 4H,08-¢ 0.01 mlE 3
o] Ao 583 9-gA7|2 562 nmoA FREE FAHT F, thA] 125 mM
ferrozine €9 0.02 mlE E¢ste] A20A 1087 ¥HEA7| 2 562 nmo|lA FJ
g AL F2EY Fe” g old 4L g FH/T) WF A= A7
F4= A E JeEIRS

(3) FRAP (ferric-reducing antioxidant potential)ol] 2J3F 80 A& Benzie$} Strain
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o] wh o] o3 AR, WA, 300 mM acetate buffer (pH 3.6), 40 mM HCld]
2355t 10 mM TPTZ (2,4,6-tripyridyl-s-triazine) 89 ¥ 20 mM FeCl; - 6H,OE 7}
2t 10:1:1(v/v/v)e] HI&2 ALE A Ao EFsIY] ¥HE 7]|F89L 37T 7123}
o AP AE3IS. 96 well plates] A5 40 ul, FRAP 71d& 100 ul 2@ F
F 40 uls AHE 718t 37T A 483 wEA|A 598 nmi A FFEE S33)
Ko, FeSOs - 7HO05 EFEAR 3ty 42 2FE AFHL2ZRFH A+

(4) B8 AFo|r de AAE SPSS 12.0(SPSS Inc., Chicago, IL, USA)S Al&3le &
AR-Adte] HFE + FRUAE JEhglen, B4dad dE g4 AAe 2

4L 3 F p<0.05 F 94 Duncan’s multiple range testE A5}

ok F dE s B4

(1) vAE LEXR ARAE 2 g& g 50 mlo] W1 247 T 2 FEIL
g AqdAPA=2 o3 F FZEFE 500 uld] 0.2 N Folin-Cioclteu reagent 2.5 ml-& @11
S5EX 4294 ¢Esti=

(2) Sodium carbonate (NaxCOs 2 ml& FH7}sted 2A)17F EoF A4 vg 3 &
UV/Visible SpectrophotometerE ©]-83}¢4 765 nmo| A 434S

uh. FEtRkolER I 4

(1) A8 /o] e FlavonolFE E4317] 938l A& 05 mlo] &7
#g ¥ 15% NaNO; 150 ulS Hslsli 687 ¥Heslg e

(2) ¥kgdd 10% AlCl 150 ulE F7}g F 683 gy en, o wrgdd 4%
NaOH solution 2 mi& H71et & EF3t1 HF EF 5 mio] HE=E FHFE 3
7}t EFSRS. 1587 vhg F 510 nmo| Ay FHEES SIS

3
N
5.
o

7. 232 AEE A% 13 SRS B4

7v #HZ EEAE AEol B F5&d vig Fru FERle]l AT & 3, okd g
W LuAte] 8 7= FhehEA HER) i@ @Al Frhst S T V)
&9 nAE LA 53] T34 Holaht EAAe A ARG AdHer &
Ashe FAEC fAsted] RE7 JYHE TR ez dEA 24T F e &
AHES 483 AT 5+ AT

v dae #Ed HAES AT £ AW HEERA e EAFES 983
AEE & Ao, AFAF FEEY7 483 oFE # UL Hels. TaAA F
3 HAES AE7] A e 1A R vgEe FHAHI FH ok 3, °]E
A7l BFs7] AMHE Td9 HFATo] o|HAFE A

o A AS I A& &8 5 e
Al BRI AES o835l A9y aEA £dE
AEAIE Hart 5. A a9 2 AEFD BEsase HFIERE 7T
F #& FAE 42T F 5 TAE ddsin TIE =
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€ 443 HAES ddsiy 18 235 33 ARA 22498 Buss IS
NdFozx S8 AdE A 7|2d7E AF8 5 AT 24

o & 296 A8 33 AEE AW HEFE 4249 Ao B 201264 B4
A gl AL

oh 12 SEFAC AT DA EQ F4HF2 Lactococcus lactis NBRC 120078 #4
of AHg5iler, 12 A ER FFE TFHAA EE5 REFA 849
747k 3 TEF0] $4% Bacillus subtilis KCCM 11266PF Al835t4e. #3537
YT L FHLURAA ot ARSHAS

i Az BE 3¢ Xk DEF FL37) oHSu AME SRL FFIHY)
fate] AR =3} 1 kg & TS 500 miE BRI 2 BTIFH F 30TAA 3087 1
Asle FE VAN ARS. HALE $E vPEY SAF, TXF, FIF, 4IFF
& 51 g3 10° CFUZF 22 AZ9e AF & A4 xdA dashda 12
Azt ez AFL A3 FAL ARYE

HZE =k 1 kg + TF2 500 mL

I 15, =319] 13 @& 24

8. #ALE HEE % 28T ¢85 =4 ¥4
7h. AFEFEE VIAEY AXE, F@o|, BElolrt F4 & LY 9¥ME 2k,
8, pH 2 9% T4 fF=de] & oAk ¥

i RAb, @Era 22EE 9 BE DEAF AR AMSE A8 7@ rAEEA
UE F IE MAELE YAAE o8HT s YEEY EvE #A fH 54
U O 52 29 Ad U vAE ARAE AR AT A48 S FHA
A ABAYHE FAANIE 982 ¢
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2 L= FLE &L VU £ S ALE AZEHE TS
b ERstal pHE AsAl71E= ‘5—} AES AT 50 A
2 62332 E£A1Q0A IR A BAYA= € F fou HE4

gujd E3 52 o7t AR AFAGo] olF 7 @FF {FAFY mAdE XA
Hoht A5E ZEFLE Alste AR ¥4 242 ALdsty AdAA /s
A BRE AMse FHel U=

2. §3Ee AR} gud Baase] BAF dEY 24 U4 BeYE B
o Z@LEd 9Y A8HT Y& AABIAH TEF FHo] 8 Ago] A
9t gl g

oh 1AL AN HATY gH A &8 5 olE e wWole EE F4°] NBH
oz JAHe d3e] o AGA d £Xst HEA ALY £ H4F4
o= #ds= § FHF @& EF 71 FASEA AAE Eadde 28
7154 AEE0 AvEIFERL Add 88He T A A8y 239 B
A€ 1AL A&

ol A 9 RS 43 VAE 342 oA ERE =49 JEAQ /15H SHo= @
HA Qov, A 4 & FAAESAGOAY HAE HEAYR QAN AT
=39} 47] B2 AYAA Bal 4 2ENS S fESe A= AT ¥
mste Bd 24, $84 249 ¥, FANGE 191 §EY) Aelr} v
A U

Al Z3E B4 nAEE BAFH SEES AF]7] A £4 13 dxe] AAF dF
A3 AMg e IF FR 54, 4, 957, 12739 F39 15 $ER
o)X Golden flowerg AAdste= FIHA Alolg] A5 Z& 2 E4E vy 34T
g7 A=

9. Hlg=Hd W& oA LE v|PEY LF 54
7h 2 E 25 BmE Fate] WE
(1) f4td, =7, 427 24, 30T, LRFL 37, BTN e=dE TEFHHA 12
A AR AEE AFHSY 489 o83+

G =3y 435 &3

(1) 53 1 g& 24 343 & {F4+7FL MRS (DeMan, Rogosa, Sharpe agar) ¥ 3] Z]
o] =@ste] 30T, LR FL TSA (Tryptic Soy Agar) BujA|oA 37T, F=77
W) =72 PDA (Potato-dextrose agar) H¥hu| R =2hdle] 30TCo|A 18~24A)71 =)
A7) F e colonyE AlSFsled AarE: SASFAS

. %2}e pH 24
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(1) pHE A& 5g& £7F3 95 mid] @¥A|A pH meter(Orion model 420A; USA)&
A9

2. =319 4% 27
() =% 0N NaOH $jo 2 FstA93td 2002 BIHAL

of. E39] ojvicE] AL 3

(1) =t9] ofm|g] FA(AN : Amino type nitrogen) ¥ 23L& AOACH() o o
g FUsA BHS A2 5 g& 250 ml HAZEAHAd By 2542 718t 100
ml 742 A8-%

(2) ©] & 50 ml& #3le] 100 ml beakerd] ¥& ¥ 0.1 N NaOHO.E pH 847} 2 1
7R 88 o7)d FAHAx=2E 20 mle 7482 01 N NaOHo =2 pH 8471 =
7t A] AT HAHY FHE dAS7] $18le pH meter (Orion 420A, USA)E ©]
&3

uh =29 Fass &4
(1) Z3ts] $48%5e DPPH Afeitld 2484 34 St Fasignt. A=
1 mie] 02 mM DPPH (1,1-diphenyl-2-picrylhydrazy, Sigma Chemical Co., St
Louis, MO, USA) &< 2 ml 78l A&4A 3087 ¥-gA)7]2 517 nmsi| A
FEHEE ST AFHHE 24 GHL oS3 o] At
» Saverging activity (%) - (1-A1/A0) x 100
Al : A8 AT F3E
A : A8 dETY FRE

Ab =Abe 27 54

(1) =539 F3 3L Phenol-H5048 9| wel A]E 1mle] 5% phenol 1ml$} HiS04
S5mlE 7}3F & AL A 3087 ubs £ 460 nmo| A FFEE SASHT, EEE
A2 E glucose (merck, Germany)g Al4-3

o}, &zt¢] #UF £3

(1) 4932 DNS (3,5-dinitrosalicylic acid)¥-& AFE8t9] A& 1 mld] 0.75% DNS £
1 mle] 0.75% DNS €< 1 ml& H7}3la 100Te) A 5837 wrgA 7l e 54 8
ml& 7Fg F 540 nmo A FRE=F SAHE

A, =3t EosE ¥ 24

1) 53 A& 2 Z9s 3L Folin-Denis o2 &5k 2002 343 AR 5
mlof] Folin A]¢f 5 mlE 713tz 387F AR T o2 10% NaxCO; £9L& 5 ml 7}3}
o 1A1ZF T ¥E F 760 nmol A FRE=E SASAT REEZEE garlic acid
(Sigma, USA)S- A%
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Z}. =Ake] a-amylase 8§71 &3

(1) =2+2] c-amylase 4 =32 Bernfeldd] WH=Z SAF. AR 5 goll F/7F 95 ml
Z 7}3le] 100 mlz B4 F 9 WFE o4 5 160 rpme 2 147 5% &9
T o3} (Whatman No.2)A|Zl o< 05 ml, 1% NaCl 1 ml, 0.2 M acetate buffer 2
ml#} 5% soluble starch 5 ml& #7138 F 65T oA 3087 9+-2-A)F

(2) ¥g-< 1 ml& FH3ld DNS 3 mlg ¥ 100Ce|A 587 Hkg-A1A 550 nmo A F
FeE A 84 84 It 1E7F maltose 1 molE AAI}E ALFHS 1
unit= &

7). A9 el §5F 2y

1) =29 7HH7 TF BA4L 98] AR 01 g o] 3755 50 mle F43le 80CE =
B8 BRI FE719A4 12T FU¢ FBFE F ¢S Whatman® No.2 oA d]
Sk bl

(2) d3ta Jof cldetAElo]E 50 mlE 7}5le BYAFE EFF ts FF4E T
g IrE AFAE AUES: & F FFES WEYE 5 ml2 {347 F 045
um FA7)2 "EF§F F 10 uls HPLCY FYAA 4% 24L 93 24L
F 89 YENE

E 7. 74 7] -H o &l FAEHE A3 /7B =4
Item Method

TOSOH TSK-GEL® ODS-80TM C18
5 tm, 46 mm x 25.0 cm

Column

Time 2 min 40 min 42 min 44~47 min
Mobile phase
0.2% H3PO4 in water 85% 70% 0% 85%
L) § e Acctonitrile 15%  30%  100% 15%
Flow rate 1.0 ml/min
Column oven temp. 40T
Detector UV 205 nm
Analytical time 42 min
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3d d7UE % 23

1. 3= BAAEZRE F3d £4/90% 2 A7HE £4
7L T BRAXAZEE 8 EE 2 HY
(1) FHAN TR F5 3G A% AR BAAZNE F8T (Eurotium cristatum)<
B3G9 S(aE 16)(5E¥ 35 : KACCI3171P). 2B F31d (Eurotium cristatum)e)
¥ A d #H{Cleistothecium)E E=HE V| F 7 FALFAA @V F(SEM)L.2 AASH &

LA 48hr HH 2 L B: 72hr i 21

{C: 72hr b 22 | { D: 120hr bH 2F

A

¥ 17. Cleistothecium(A) and Photomicrograph(B) of Golden flower fungi isolated from
chinese Fuzhuan-tea.

w B #F98 32 #F 47144 £4

(1) PCRZ F& 3 DNA: FA7|9F<L & FAs%E. &eld PCR DNA 92 T/A
Z2JYE(pGEM Teasy vector)e] F243te] DNA E7|MEE 4% dx S
-Tubulin -F+3A A2} RNA Polymerase 3 73 2}e] Z7]= 242 400 bp, 600 bp ©|S

2 471 FAAEL] FAES FAs7] S8 448 F71XES +AA Data based] A
blast $4& Fa§ A3} FZE$ 2 28bd (Eurotium cristatum)sh 713 §A14 0]
88 ¢ & A0S

@) STubulin®] 7% F2EF 2P (Burotium cristatum)The 1712 @7144(01
bp)7t “deldtslem, RNA Polymerase 59 79l 3719 €74 L@ bp)e] o
& 5 AN
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4) c1¥A 449 |3 LTubulin FAA A714 D] 7|EA 4 F2EE &9 6
- Tubulin FAAS dving ’e}"]ﬂzl FAeL7] A8 gFH7IXNERFE Multiple
sequence alignment) ¥ H|7}F4& A% (Unweighted pair group method using
arithmetic algorithm)S *]—%3}0“] *rr%“lﬁ] TEE AR E

(G) L 7, & A7oA 2% FF L FEE R & (Eurotium sp)FTIME F2EHE
g 2el"  (Eurotium cristabum)3 713 FABIE S H, HE2EHE Id2HH
(Eurotium cristatum)e] ©}& (Subspecies, E. cristatum sp )22 A2 EH UL

(6) 99} o] THE AAE EUE 53 4L dHS. 2499 539 F2 Y&
“ZZ BAxEREY BdE F379 F2E-S 2 2eld (Eurotium cristatum sp.)
FFKACCHI7IP)] B A2, TS FAsAE Bax=ry 2oz tag
9] FHoE ALHE AFF FEEE Iy 2elqd(Eurotium cristatum sp.) ToF
(KACC93171P)] @5+ AY

(7) vld= LETY dFQ FTEE HAAETH @UEELE 983, Genomic
DNAZRE fHAE PR 2F3td G714E BEAFLEN MEE FAA 4HES
71 28aolghe AL FUSAL, ol FTLE *}%3}04 Lo =PE Zéﬁ'r"ﬂ’ﬂ
f3E HERQY FBAHGolden Flower Tea)E ATH + Uy eolw, SIn Y&
THEAASGLA a5

11](s3

: ot
- la
© oy

THEHINEY sAREAAAE G

ol
paf
fid

L

ofy

a8 18. g3 e] vAE ¢

o |

2. g3 at(Eurotium sp)y& o] &3 ¥E FF A+
7t 28 AEAD A52d g4(A3L &5, )
(1) A=d F3}Ae] a7 FEIFF W3 E @28 Ax 28 194 SEHo
F23] ZAaFEAen, 1345 2098 FA] &2F F71819 &
(2 =8 A% A wjA A 39zt wFstH Tkl F WA, FAe| F8l
< HAE FL 7Y, F29 FE 49 A=W F3He] AAFoE FFAH AL F
9% F ANF
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@) ex9 AY TE LEE 25~28TA 80% o4 =& FFde= A0 FF3
fom, dE F Az FAHL WNTAN £EE FFHA #L 2702 AAIFS

@ 53 2A 09AE T ¥de £ Wyl Berzs AL YoM $E WyE
ZAFE Aol Hags

3% 8. Measure the changes in the moisture content of the golden flower tea

=34 =312 241 8212 L] Wy | 4§ 2}2
ua 0d 50 43 47 48 479 47.8
a1y 13.5 13.4 13.6 134 13 13.1
g 29 13 13.5 13.4 135 13.6 13.3
ura 3¢ 13 13 13.2 13.1 13.3 13.2
uvEg 7y 13 13 13.4 13.1 125 124
a8 13.1 129 12.9 12.3 12.3 124
g 10d 13 13.1 13.5 134 135 13.6
o 139 201 18.1 15.1 15.5 14.6 13.2
g 20y 17.6 174 134 12.8 16.3 16.8
&4 74 7.7 10.5 10.2 9.8 10.8 105

19 19. Observe the microscope of produced golden flower tea.

. 28Ts 288 3R A=Y 74 R 473
1) g3a2 8% 87 AXTH B4 S 71A xAL=E HJASIRE. EA= ¥
A, 23, FAE AMgsigier, 1A wAqM HFE SHS IHE JFs= ¥



Ho} Wi BRdol B0l ARSE VA Eroe A=EAL HINAE
@ ZANNE FAR ALasE W FHE9 BE) AP AAFe|Yor], THd)
A4E FRTE AHEHRE B 2R A% F o PIAE AE RAHPL

19] A]3 200g o 98T 583 2§
29 ¥ a2 § FHF F Ve §4 2000psi E A ¥ &% 40%,
gE{RE 5T, F% 80%)

S g — .
amy - - o

&% 5§ ANl FoF AT 715k Ate]2 15em

2¢ X & 200g o 1583 &4

24 F a2 I 43 F H ¥4 2000psi 2 A F ox 40%,
d4E{RE 25T, FE 80%)

- 1T '-i

&9 5§ NG 2847 AT {15t Ael2 15cm

39 A8 200g of 5¥It =W
29 £ 2 T FJF T Hd wo]A 2000psi E AW F X 4%,
wE(E=E 25T, 4% 80%)

2 B LA F w8t WE {19 A}o]= 15cm
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1 A= 200g of 587 29
28 X HE 7 HF F A ¥olA 2000psi 2 AW F v 405,
SE(LE BT, §E 50%)

AARF S8E BF %t Alel& 15cm

5¥ A= 200g of 587 29
28 F Utz f AF F A dolM 2000psi = A F F= 40%,
dE{gx 5T, X 80%)

AA=F ST BF 719 Ale]= 15cm

6W A|E 200g o 58I 29 F A H& o8 b4 5830 ~2F
AH ¥ A2 T AF F He) YolA 2,000psi 2 g F FE 40%,

HE(LE 25T, i 80%)
FE}':#;-'-EE@?E:;.'" |
_=|'-. el Sl
A= -1 2 r‘ ' -
g E ] .

2% 58 ¥ mix ¥ 2§ 5§ A ST HAF %Y Aol= 15cm
g 20 F34 AEE 1Y




4 ™ - ™y
Selection of mother tea S | el
> Steamung treatment  —* | Cooling
(zreen tea or vellow tea) |

—_ — —

w
r &

Inoculation of the fungus ——|  Pressing ——*| Fermentation ‘
L9 / W S k- J

|
l _

[

" I-" 1 {f
¥ Ripening and storage ——*| Inspection and packaging ‘
- A ¥ L1

29 1. AF wiA A5

Desiecation

3. 2ad) @9 Ewrotium sp) A%-E 99 TEAE

() TEA S84 Ad: F5 289 A=fye £ A= 44 Hgen, o ¥y
of heie FHSWEEEE - 1020040010602, &Y : IFiE o &H ngF
vaal A= dyld S2EE

(@ A8 TEAY FHAE 5] A BA=E A9 §AS AR, 53 24
M 3= dFE ARain, B8 99T 30 - 60 2 AHHT @

(3) S8tdo] Eurctivn crisichumd 43 Ee ¥ viAd] HEsin R2x KoY H9d
58 2"AEE 2= 200 ~ 300 go] 40 - 80 mgs JEEHUE. T FFEA X
g HEE TR 421 A £ ZYE4) $o] 250 ~ 2000 pdiZ YEY, F
o8 = 4AYoe N9kEle] A HHE HYIHUN

(4 SHR] HA32H AgE 4% 3% £ BT 1o = i} 6 ~ 109, 2= 104
7 SEA S OE DY FRNE dsg 9% Ast OFE 1UA SRRk
FHS FaEHFed, ol 13 ~ 15%2 T W87 gl

B @& Azt FAA FEEW0] TastA gred - id FNg o8H v4EE
of 2AY 4+ e A& e £ JE\7A o8 a2 o9& A Hity
T FAEA 0% 4ol FREBFE A% o|FE LA E AL Fasidn #
g

(6) EAHE A FUE 25 45 ~ 50%, £ 45T FHL2 5Y ~ 1045 34
A AT £ BFE 10% oldt= A HE. FEYR 5% o)8E WUl PF4
WoRdE £ A E B o) gomg B~ 10%E F-AH=E HYygerd, A
= AL AY NUL F% 0%, 25 BT TALE AL 4T <447 £ A
AF2= W7 7159
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23 A4 (53, FF, T2 5) |
3

23} 7] # 7] (Steaming)

%7 R 7
e

A 3 43 -

T8 A74e] TEA2HSE o] 8
34 4i (5 80%, % 257)

4

AF49 T+EHFH FAANLHE o] 83
783 4 (§% 80%, 2= 25T)

(7) ZFA A ALL 43 A AHAE tdoz AAG AWM 718 T
o] uF BAAFIAE W(130 AF), 3134 F), 71585127 F) 22 JAA e
o, FEIHGFI-Y)& w121 #), 3121 A), 7155121 ), F3HGFI-G)= 3105
A), F119 A), 715=(105 Aoz JAAFHYS (=Y 26)

ozl &A71te] i B=d Sy AF U, F JIEE SHAAN FdFHe

oA Ha 121 FE Tof o2 Aol HEE 45T F AMUS

9 £, A2 50l w32 B wdw FFe 283 dA A3e] 2 2
271 g 9 48 & XA 71€9 =537 A 7 F Wi %
e F F REANE 119 J olgte Hud e FFE L oz FFHIY

(o]

=
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140 -
120
100

EGFT G
B GFTY
| St

a9 2 A4 20A3E RYOE & I R BT 3ARe Byt 2%

(10) dut 2¥A g3 #3587 534 ST F5 H sampled 2 #H Tl FTA
st HAEZF A 179& WAL= BeH/EE AAsde. 2 23 It 4HF
A7 vidiEe ARE €2 F AMeH, H2AE o8t vhEelxd w3t
7t 7H8 =& AeE TR, SHAEA), 54X o2 AAHANE (OF 27)

SHXHE=) SEANERD FRH(ED

o ot o
50 4 50 A 5.0 |
45/ A 45 45 4

40 40 40
3. ES 35
JlNgg— % R gt

I¥ 2. Az 3 2 T FAAY JE AE 9 4%

0%

Jae”

4. f3 MAE @Y aF
7} #3e] vAE s 3854 (mycotoxin) 4
(1) 1ZFd =0 A2E F3HAEY AFAA dTE Hete @FHAFATA FAR|LY F o}
E254 9 439 E4E& T di FolERSABL B2, G1 € G2¢] F)F o
SAUE =L BH1E HYow, AFFTAH 7IF doL8 A 20 o3E Az
JE AT Ee 02, AEFA 7132 BLAY 5 ug/kgoldtz Ao YE ead
SAAE 4 ug/kg HAFFTA 7IE SFF IFHE AL e FEUAL 1
mg/kgo 2 &2l 3
(2) 221 = A=H FEAe] vPE LE Fh(mycotoxin) HAE =R, 212, A}
E EXE AFE F3AE $AALE AXNL <434 (4 214Y) F9 samples
ez HdAIR FF4FATE FAAL AFHF AIE FES FEHSABL
B2, G1 2 G29] §), A2 =, dsAUddE, La854A, FRYULFL F2¢9 3
o2 dEA A8 S22 ¥ 43 2 371A g34 sample &5 FolEEE
A, AZd =, HEAUEEE, LAdEAA £ 2% Hey, FRYAY A
=3} 1& 008 mg/kg =i 28 0.09 mg/kg, FAE 004 mg/kgo= A7LA
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sample 25 AFFAAA A3 e AF T FEUL T3 10089 1 £
olatZ g2l ¥

@) =3, 1Ad =Y AFd vAE HFERe] F9o) niusE A7 102 J4 A=
o] e BPEoINLT, 4 ug/kg ©|UE LAFHEAL A £ EFE o] 01
mg/kg o|AY FEUL A 10~ 50% A= H47t 9 HEE AL= Q.
o449 A= Hol 7|1EY FF EIAYgT €F dHIAAF Y3, @Y ¢a
HA43 A At FH L& 53l Axd FEAY v]BE LE EI(mycotoxin)
of Wt dHAHL FrE AoR AFHGoH, FF TAF vAE TFE E4 AL
g 5319 t$y A F3a Aate] Zdid

29 24 ALE VAE GEA BAE MAS TEEL B

1}. Pyrosequencing 4% 53 F3rjdE g4
(1) Pyrosequencing A3 A A sequence read 162,848 7], Total base= 84,673,905, H
7 read Z o] 5199572 F<lg

Read Length Distribution /162848 f 40 { 540 f 778

|
1
|
|
1
|
|
|
{
1
|
|
|
|
{
i
|
i
|
1
|
|
|
T
100

80

40000 50000 60000
1 1
60

#of Reads {Count)
|
Curhulative Perdent

40

10000 20000 30000

\
ke

s e 2

i} 100 300 500 700

Fead Length
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(2) Sorted data ¥4 A3} FHEHF reads= 147,7737), bases 4~ 72,615,9287), read 4
o]o] HFEL 491402 = FolHgoen, NAQ reads &+ 15,0757, bases v
7,329,151, read Zo]o] HFL 486182 T2l =o] AHA sample F 91% 7} sorted
H ez ggeld

(3) Superkingdom 4=F9] toxonomic assignment H|-&-2 Eukaryota 99.9% °]4& 3A
31 9dglen, Unknowne] H|&o] 0.01 ~ 0.02 %= 2oy

(4) Phylum 4%2] toxonomic assignment H]S&-2 Ascomycota 99.8% o¢]|3-2 ZA)slx
dien, Unknown? #H|L&o| 0.03 ~ 0.06 %, Annelida®] ®H]&o] 0.03 ~ 0.04%,
Chlorophyta®] H]&9] 0.01 ~ 0.03 % 59| HE&E EXHEL AP

(5) Class 4-5¢] toxonomic assignment H]-&2 Eurotiomycetes’} 99.8% o|d& A3}
I %o ™, Unknownd] H|-&¢] 0.03 ~ 0.06 %, Dothideomycetes®] H]-Eo] 0.03 ~
0.04%, Polychatea®] B]-€o] 001 ~ 0.03 % 52 H L= EXgS g

(6) Order =5=¢] toxonomic assignment Y]-&-2 Eurotiomycetes7} 99.6 ~ 99.8% ©o|4-&
A8t AL, Unknowne] H|-&9o] 0.03 ~ 0.07 %, Phyllodocida®] H]-&-¢] 0.02
~ 0.04%, Ctenocladales®] H]-&©] 0.01 ~ 0.03 % 5¢ H&Z EXgS 94

(7) Family 4~%9] toxonomic assignment H] &2 Trichocomaceae7} 99.6 ~ 99.8% o]4
€ FA 52 92 ™, Ctenocladaceaed] H]-E&o] 0.009 ~ 0.03 %, Aphroditidae®] 1]
£0] 0.02 ~ 0.04% T HIE&E E¥XHS g9 #

(8) Genus 4-4£¢] toxonomic assignment H|-&2 Aspergillus?} 96.5 ~ 97.9% o]&4& A}
At RO, Penicilliume] H|-Eo] 1.8 ~ 53%, Aphrodita®] ¥H]E&o] 0.02 ~
0.04% 59 HE&E B¥EL 99
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3-6-P200 6-T-5

19 26. Polar of Similarity 97

Yan 19 27. Radial of Similarity 97

7
T
&

Y

K

,\\
g
s

3.¥-s200

3-T-P200

“1¥ 28, Rectangular of Similarity 97

|-3VGVP20I]
[
I- 2Y-P160

|— 5¥.1

o
L 5-G-3

() Sample 7te] FAIEE BEAG B $4 szl HEY FHWASIY FEA53
Wo] fAlgt ATE ngow, FFe AEWol ¥£e IAYA29 Fa=a2W
o] fAME ATE WY Eg, wtel Jdo| vxg T WM A% FFH) 3
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HA IEE olF

(10) Rarefaction A& X sequencing Ao g AI=E & ¢ A=H, F3=52
3-P2008- A)93t 7% 2] sampled]A] 1.5 OTUs ©]4}, 10,000 Reads ¢]42] AF=E
By

(11) Community diversity data 232 B W shannon®] 7¢ FEEW3H, 5W, 611, &
SFRIAM RA Yse] T A%7} UulA 449 samples] Hlshe] v}
© A& ¢ 5 d&. E3, simpsond] AL FESAASH, FHFASAANA FA F
ARPen, ol +HEI Yo HE F7MA AF71 ©] sampled] HES R}A|
A1 dne AS HAF

(12) OTU ¥4 F Taxonomic Assignment ¥4 ZA3I Superkingdom, Phylum, Class,
Order, Family ¥l 8% sample =5 100% Eukaryota, Ascomycota,
Eurotiomycetes, Furotiales, Trichocomaceae Z #¢l H 21, Genus |H oA
99.79 ~ 100% Aspergillus, 0 ~ 0.2 % Penicillium °.2 &<1¥

‘I 2-Y-P160 = 3-T-P200 = 5-G-3 = 5-Y-1 ‘

® 3-G-P200 ® 3-Y-5200 5-T-2 " B-T-5

a3 29. Rarefaction curve of Similarity 97 223 30. PCA data of Similarity 97

1.005

0.04

0.025 = ghannon

—sienpaan

0.005

L¥-PLE0 3.G-P200 3.T.P200 3-¥-5200

29 31, Community diversity of Similarity 97

T}. 165, 185 1RNA £42 5% #3v 48 B4

(1) AZE T4 BARE WPE T A5he] 165 1RNA sequencingg AW
A% FHEALY B 1492 bp, FHIAY B 1473 bp, TR AS 1477
bpel @/1MYE BlstNo2 PMF. FHSA, IFHYR, ISR 2w
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Burkholderia sp. T-34 gene2] 165 rRNA sequence®} 99%9] 714 &2 454 24

@ AN BHEA L 3T BIA) ZASE FRoIFY 54 Ashe] 185 RNA
sequencings NPT A7 FAE BF 1,720 bp, T HFHAL] A5 1,640 bp,
F879] A9 2304 bpe] @71ME S BlastNo 2 FAF

Query Subject Score Identities
Start  End Description AC Length  Start End Bit Raw EV  Match Total Per.(%) Strand
3 | 1479 Burkholdenia sp. T-34 gene for 165 |AB480713.1 | 1493 14 1488 2704 | 1464 00 1474 | 1478 9 PlusPlus
TRNA, partial sequence | | | I | I | |
3 | 1479 Burkholderia sp. 383, complete CPOO0IS21 | 3587082 380360 381834 2704 1464 00 1474 1478 2 Pius/Plus
sequence

1479 |Burkboldena sp. 383 chromosome | CPOO0IS1.1 | 3694126 293361 204835 | 2704 1460 | 00 | 1474 1478 99 | PusPlus
|1, complete sequence | | I S| ||

3 | 1479 Bukholderia arboris straim NED-11 JQ768336.1 | 1519 7 1481 | 269 1461 00 | 1473 | 1478 99 | PlusPlus
165 ribosomal ENA gene, partial
sequence | | | I S| ||

3| 1479 Uncled beta protechacteriom | EMI08590.1 | 1499 | 22 1496 2699 1461 00 | 1473 | 1478 99 | PusPhs
clone SHAT010 165 nbosomal
FNA gene, partial sequence

3| 1479 Uncultured beta acteriom | EMI08380.1 | 148 15 1489 | 2699 | 1461 | 00 | 1473 | 1478 99 | PlusPlus

clone SHAT021 165 nibosomal ENA

gene, partial sequence

[

3 | 1479 Bwkholdena sp. 2xiao7 165 FJ606689.1 1520 8 1482 | 2699 | 1461 @ 00 1473 1478 99 PiusPlus
tibosomal BNA gene, partial
sequence

3 | 1479 Uncultured Pseundomonas sp. clone | EU367048.1 1525 15 1489 | 2699 | 1461 00 1473 1478 %9 PiusPlus

TCCC 11168 165 n]:asomzl BNA
gene, partial sequence

Oy 32. 351

Query Subject Score Identities
Start  End Description AC Length Start End Bit Raw EV  Match Total Pet.(%) Strand
1 1471 Burkholderia sp. T-34 gene for 165 | AB480713.1 1483 12 1482 | 2689 | 1436 | 00 1468 | 1473 %9 Flus/Plus
1RNA, partial sequence | | | | | | |
1 | 1471 Burkboldena sp. 383. complete CP0OO01S52.1 | 3587082 | 380358 | 381828 | 2689 | 1456 | 0.0 1468 | 1473 99 PlusPlus
sequence

1 | 1471 |Bukholderia sp. 383 chromosome | CPOOOISL.1 | 3694126 | 293359 | 294820 | 2689 | 1456 | 0.0 | 1468 | 1473 | 99 | PlusPlus
1. complete sequence

1 | 1471 Burkholdenia arboris stram NKD-11 | JQ768336.1 1519 5 1475 | 2684 | 1433 | 00 1467 | 1473 99 PlusPlus
165 ribosomal ENA gene, partial
|sequence | | | | | ! 1
1 | 1471 \Uncultured beta protecbacterimm | HMI108390.1 | 1499 20 1490 | 2684 | 1433 00 1467 | 1473 99 PlusPlus

clone SHAT 010165 nbosomal
BNA gene, partial sequence | | | | | | |
1 | 1471 Uncultured beta protecbacterium | HM108380.1 | 1492 13 1483 | 2684 | 1433 | 0.0 1467 | 1473 99 PilusPlus
clone SHAIO21 165 nbosomal RNA
gene, partial sequence

1 | 1471 |Burkholderia sp. 2xiao7 165 |Fis0s6891 | 1510 | 6 1476 | 2684 | 1453 | 00 | 1467 |1473| 99 | Plus/Plus
nbosm.na]l{\l?aempzmal
sequence | | | | | | |

1 | 1471 [Uncultured Pseudomonas sp. clone |EUS67048.1 | 1525 13 1483 | 2684 | 1453 | 00 | 1467 |1473| 99 | PluoPhus

TCCC 11168 165 rbosomal PNA
gene, partial sequence

a9 3. =333

Query Subject Score Identities
Start End Description AC Length  Start End Bit Raw EV  Match Total Pet.(%) Strand
2 | 1477 Burkholderia sp. T-34 gene for 165 |AB480713.1 1493 11 1475 2643 | 1431 | 00 1464 1477 99 PlusPlus
TRINA, partial sequence
2 | 1477 Buwkholderia sp. 383, complete CPOODIS52.1 | 3587082 | 380357 | 381821 | 2643 | 1431 | 00 1464 1477 9 Plus/Plus
sequence

(]

1477 |Burkbolderia sp. 383 chromosome | CPODOIS1.1 | 3694126 | 203358 | 294822 | 2643 | 1431 | 0.0 | 1464 | 1477 99 | PlusPlus
1, complete sequence

2 | 1477 Burkholdena arbons stram NKD-11 | JQ768336.1 1519 4 1468 | 2638 | 1428 00 1463 | 1477 9 Plus/Plus
165 ribosomal RNA gene, partial
sequence | | | | | | | |

2 | 1477 |Uncultured beta protechacternum | HMI08360.1 | 1499 19 1483 | 2638 | 1428 00 1463 | 1477 9 Pius/Plus

clone SHAT.010 165 nbosomal
RNA gene, partial sequence | | | | | | | |
1477 |Uncultured beta protecbacternm | HM108380.1 | 1492 12 1476 | 2638 | 1428 | 0.0 1463 | 1477 99 PiusPlus
clone SHAIO21 165 nbosomal RNA
gene. partial sequence

=

2 | 1477 |Burkholderia sp. ?xiao7 165 |FI6066891 | 1520 | 5 | 1460 | 2638 1428 | 00 | 1463 | 1477 99 | PlusPlus
tibosomal PN? gene. partial
|sequence | | | | [ ]

2 | 1477 Uncultured Pseudomonassp. clons | EUS6T048.1 | 1525 12 1476 | 2638 1438 00 @ 1463 | 1477 99 | PlusPlus

TCCC 11168 165 rﬂmsoma! RNA
gene, partial sequence

09 3. 3531
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(3) F8=A Aspergillus niger strain P1AL1b2] 285 rRNA sequence®} 90%, 5-H X2}
F89 A Eurofium sp. SGE1¢] 185 tRNA seqeunce?} 98% 454 .
AZd IFHAAANA F3 - (Ewrotium  cristatum)]  E2ZE FAQAFY] I
Pyrosequencing ¥ 2%

Query Subject Score Idemtities
Start  End Description AC Length  Start End Bit Raw EV Match Total Pet.(%) Strand
601 | 1523 Aspergillus niger strain Pl-‘\]_lb TNG72584.1 938 | 7 935 1197 | 648 | 0.0 860 953 | 90 PlusPlus
internal transcribed spacer 1

 partial
ence; 3.85 ribosomal RNA gene
and intemnal transcribed spacer 2
complete nce; and 285
ribosomal BNA gene, partial
| |SEqUETICE | | | | | |
564 | 1138 |Aspergillus niger strain EIM-6 185 |Er040211.1 632 29 623 1085 | 587 | 0.0 504 597 99 Plus/Plus
nbusmmi ENA gene, partial
sequence: internal transcribed spacer
1,585 nbosum&lR_\IA gene. and
internal transcnbed spacer 2.
complete 5 ce; and 38_3
ribosomal RNA gene. partial
| sequenice | | | | | | | | | | !
564 | 1132 | Aspergillus sp. WZ002 183 JQ670919.1 598 7 506 | 1083 | 38 | 0.0 589 500 99 PlusPlus
ribosomal B2 A gene. partial
sequence; infernal transcnbed spaces
1, 5.85 ribosomal BNA gene, aud
internal transcribed spacer 2,
complete s nce and 285
ribosomal BNA gene, partial

Sequence | | |
564 | 1132  Aspergillus niger stram 91718 185 | IN365296.1 635 33 622 1083 | 586 | 00 389 500 99 PlusPlus
ribosomal BNA gene, partial

sequence; mtanz?l transcribed spacer
1, 5.85 nbosomal RNA gene and
mtanlz;lﬁe transcribed sp a.u?f?gg

complete 5 e

ribosomal B3 QA

sequence

a4 35 F3ER

Query Subject Score Identities
Start End Description AC Length  Start End Bit Raw EV  Match Total Pct(%) Strand
442 | 1003 |Eurotium sp. SGE1 18S nboronul IN157799.1 369 1 369 972 | 526 | 0.0 356 569 98 Plus/Pius
P’H ene, partial

transcribed spacer 1 585
:ﬂ)owmal ENA gene, and intemnal
transcribed spacer 2, complete
sequence: and 285 nibosomal RNA
gene, partial sequence
484 | 1037 |Ewotnm chevalien isolate UPM ~ HM1325661 | 559 1 5359 955 | 517 | 00 548 561 98 PlusPlus
A1l 18S mbosomal ENA gene,

partial sccg:ence‘. internal transcribed
spacer 1. .85 nbosomal RNA gene.
and mtemal Imnsa:n])ed '?amr .}
complete 5
nibosomal ENA gene, p:mal
seqnence
465 | 1017  Ewotum rbrum isolate UPM Al4 | HM152563.1 361 4 361 953 | 516 | 00 46 559 23 PlusPlus

185 nbosomal RNA gene. partial
suguence internal transcnbed spacer

85 nbosomal RNA gene, and
internal transcribed spacer 2.
complete se%un:e and 28S

, partial

:.eq_umce
S = =
O9 36 35 FAE SEAEAA
Query Subject Score Identities

Start End Description AC Length  Start End Bit Raw EV  Match Total Pet.(%) Strand
433 1019 Ewotum sp SGEl 185 ribusamal IN157799.1 569 1 369 994 338 | 00 560 570 98 PlusPlus

BNA zene,

internal u*umbed spacer l 58S

ribosomal RNA gene, and intemal
transciibed spacer 2, complete
sequence: and 185 nbosomal RNA
gene, partial sequence | |
476 1033 Eurotum rubrum isolate UPM Al4 HMI52565.1 561 4 561 970 | 525 | 00 49 560 98 Plus/Plus
185 nbosomal RINA gene .hgdmt
= ].Inﬂﬂﬂj ranscrl
1. 385 ribosomal RNA gene, ahd
mlem;] transcribed -s,pa:ers%.
c te 2
Fibubomiad EIA Erae, patia
sequence

2 37. S8+ (Eurotium cristatum)



5. Zaae] 278 JleAD
) vhlE g 0 Ae
(1) 232 27 A4 Bag il ALe J39 €Y 988 A8d9 A¥E A

g% Bz A9 IR FFo] 59 ofo) o FoiAy] HEe] vl =A
Fa® dge ¥ Aoz Uy HY 489 F$ ool Ak AL AW

AAZE Ao Bag Fgo) BE olggol glo] ol weln= BLY

RGRATTEIN ST e S

e -
v L
3 7
l‘?/

* 4

29 38 Fo@ weite FoEY Az

>T—)
A o -
PRGN

@ 287 T2 HAUE A8 01 ame] 23} Ay W=E A9Y. Fohito] 2
A 5 =2 ulelg o= Malt Extract 944 v A2} 30% SucroseE FH7}sle] 3
g g F AR FEY EAE HEFY] H3d EEY F= #AEE&
218 viRind AEE F8la2 F3A Az uiE AR § Aen, 2% 9§
FAETE 8757 W& A4 714 £ AFAE e AFHE HAHE F U+

(@) A& B9 viQly &4 47 A F3T |99 vAEE] 1§ WEN Bo| FA4H
of HRRIYIZ #4317 E3ivtn Ady

. F3d Fa qEL Aa" 75

(1) =379 d=FEL AAE FF37] HA3t TLRZA Atz A= Auto-
clavable Fermenton(Biotron GX Type INE £ 4 AA|v|&e=z Fdiged,
712 1719] flask F 200 mle] wj<ko] 7}535}% systemS 13 w|ko & 7 Le] nj<k
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o] 7153 systeme 2 AT =9, 22 ¥ pH T2 =3 715317 Qi 7]&
o] systemol] H]S}] HG A|ZRE 2 YEAA 4 gigioed, fi@e] FEHTS P4t
o] FE

6. Golden Flower Tea &2 #|E3
7. ZZ71€ #4 9 F§

(1) Golden Flower Tea Z7 9] AEHS 45 F3+ 1 mgS MEA plated] HZ3o
25Co) A 72X|2t W% W FAE 200 ml ME A wjA)o] HE3}e] 25T o)A
7UZF WG F 4,000 rpmo 2 FA RSN FAE HEY

(2) % FAH S 48THM FdAZ 3. TdAxd I3 TS GAMPLEE 0§
3] FA EH3e 2L vial, 7 9AY vial, AL YFIL FE vial 5o 2@ §

() B¥E ZF7FY 23 298 HASY) T 2UEHYoE nAdR 2 A=A, 43
2H 5& 23Y. ODww mol4 08012 ZAHEQS o 86 x 10° cfu/mie] ATF$
7} 8114

2321 mg= g HZE ZHIS 200 ml
MEA plate0f = ME 23| sfixjoll &=

EEZ 1~2 g2
=32 3=

¥ 4. gE 2Ty AFEE A9 34



0.85

0.80

ODE»OI.'I nm

0.75 |

0.70

22| 27} 278 SIS fi 2LIEE
(A /A B L EFE =T)

a4 £ 49 253 29 $AE A PV«

0.801

Day

I9 48 AT §4E5 3R a4 24 29 A 2UHA

- 53 -




8.6 x< 105 CFU/ml

I 4. AT FHE T

ol

7o 274 24 HA ®UEY

. wfwa Ayt

(1) 23 ST 4318 fslA E7 7T 1 mis F7 01 go|] EoUe Hlolgd
o ¥x & EF3] £t} 2 ¥ £¥l¥ MEA plated] 50 ul 8 =date] 25T A
72X 3¢ F<t vk

100 mg/ml 2 H|Zf =
=2%}701g+ B2 1 ml ast7 QoK

_ o T
MEA platedi| 50 ul =2

25 °C, 72 hr H||QF

N-EEERRIEE-

!

2E(25 ~ 30 °C, & 70~80%)
oY 45 FHT A BAS R

(2 23 TS HIE Exd FE&ste 43 23 ddd 237 €98 HAFAES A
R F3w 54 271 @A =¥, w2 F3e Fo] ohd FEkte] 100
mg/ml & EAsts FEE §9E A, ¥F T WF FHE AF4E AT
© WS 1¢E 100 mg/mle] S+ FYS 26 A =22 100 g F 10 ~ 20
mg 4 FEFE GEAM 239 B4 mie} 7 ~ 1593 FEAF]

ot 23+t HadS A% A& e Ag

(1) 10 L H&7]|E o]&3te] HH wigzzgl 25T, 200 rpme 2 FT& I P
A|Zte] W& S8 OD gt §3 ZF 0254904 A7& A% F3a2
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3UAYE F7}817] AFae] 649 07318 A OD FL &ALIs5s, 7UA 0728
= iyt

(2 Ad OD & 19l 644 Faad& A5 & =W, WF Xde) & wiFds] pH
Watg 285 23 194 pH $&e 40 ~ 50 Ate]=2 SelHglen, W% 64 pH
7t &% Fddhe A9 By

232 314

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0De00,,

Day
¥ 46. MEZ]E o8¢ w3 whE S8T4 OD 3| Y

7. 1%d FAA Mdd A EARY A7
7} FrElolr| =4t 4
(1) olv| =4t E4 75 <-4 FEeoivxedt £4 Ha A=xd X34 A 55 45 &
Azt HISY Urearl A 4 =or, 292 Y ofn) =4 Arginine F)e] 1
A &3y
() =%, 94 T olv|=*HAspartic acid, Threonine, Serine, Asparagine, Alanine
Z) 2 TR Y= Glutamic acid 71 A3 FHA9A4 &4 S5 = AL &
Gk i
(3) o] B EY=E AMxd E383 Controld] H]8e &6 REgE £& =, 35 9%
Edale dde Rogn @yl 2 FAGE dAdes Aos A3 & &
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Name

Phosphoserine

Taurine

Asparagine
Ghatamic Acid
Theanine
a-Aminoadipic
Proline
Glycine
Alanine
Citrulline
a-Amino-butyri
Valine
Cystine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
b-Alanine

B-Amino
isobut

GABA
Histidine
1-Methylhistid
2-Methy
Tryptophan
Carnosine
Ormnithine
Lysine
Ammenia
Arginine
Totals:

453} Control

Absolute  Weight
(mg/ml) (%)

0.009 0.010
0 0
0.001 0
0373 0.373
0.056 0.057
0.025 0.027
0.014 0.017
0.032 0.030
0.058 0.057
0.059 0.057
0.280 0.283
0 0
0.021 0.023
0.001 0
0.026 0.027
0 0

0 0
0.028 0.030
0.009 0.010
0.001 0
0.019 0.020
0.018 0.020
0.037 0.037
0.023 0.023
0 0

0 0
0.019 0.020
0.002 0
0 0

0 0

0 0
0.009 0.010
0 0

0 0
0.003 0
0.054 0.057
1.178 1.187

Abaolute

L EF

Weight
(mg/ml) (%)

0.014 0.013
0 0
0.001 0
0.224 0.223
0.032 0.033
0 0
0.005 0.007
0.011 0.010
0.008 0.010
0.032 0.033
0.179 0.180
0 0
0.011 0.010
0.001 0
0.013 0.010
0 0
0 0
0.013 0.010
0.005 0.010
0.001 0
0.010 0.010
0.005 0.007
0.020 0.020
0.013 0.010
0 0
0 0
0.007 0.010
0.002 0
0 0
0 0
0 0
0.012 0.010
0 0
0 0
0.002 0
0.044 0.043
0.663 0.660

&3} Control

Absolute  Weight

fmg/ml} (%)

0010 0010
¢.001 0
0.0M 0
0365 0365
009 0095

0 0
002 0020
0031 0080

0 0
0058 0055
054 0545

0 0
0018 0020
0.003 0
0037 0040
0.001 0

0 0
0024 0020
0.004 0
0.0m 0
0014 0010
0018 0020
0017 0020
0016 0020

0 0

0 0
0056 0060
0006 0010

0 0

0 0

0 0
002 0020

0 0

0 0
0.004 0
0026 0025
1392 1385

Absolute

oA
Weight
(mg/ml} (%)

0.017 0.020
0.001 0
1 0
0.274 0277
0.083 0.087
0 0
0.017 0.020
0.037 0.037
0.020 0.020
0.087 0.087
0.460 0.460
0 0
0.011 0.010
0.003 0
0.024 0.027
0.001 0
0 0
0.021 0.020
0.003 0
0.001 0
0.013 0.010
0.012 0.010
0.017 0.020
0.15 0.017
0 0

0 0
0.036 0.037
0.006 0.010
0 0

1 0

0 0
0.024 0.023
0 0

0 0
0.005 0
0.032 0.030
1.218 1.220

Absolute

Qo B
Welght
mg/ml) (%)

0.021 0.020
0.001 ]
0 0
0.175 0.177
0.036 0.037
0 0
0.005 0
0.009 0.010
0 0
0.052 0.050
0.461 0487
0 0

0 0
0.002 0
0.009 0.010
0 0

0 0
0.010 0.010
0.003 0
0.001 0
0.004 0
0.004 0
0.007 0.010
0.006 0.010
0 0

0 0
0.003 0
0.002 0
0 ]

0 0

0 0
0.012 0.010
0 0

0 0
0.002 0
0125 0.127
0.979 0.957

WA

gevjog
A, A%

kigs

o
g, Av
A, FE%
wat, #dst

w, a1

o
s g

n&n&rt&rhﬁl—_x?f

2OM R A B
)
=)

i
w

i
b
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(4) FEolv|=tt B4 A3} total fElolv| =it o] Z- FEA A=) ALEE B3
o] 54 wgt 2 FFY zo|r7t AA vErE. AHE EZAEY AY T Y
BEARY 79 1xs 4L ARESIA A, #Fxp, R, =31 HY T2 Agdd
B 29 AF A7l e FElotrest §F Aol7t Zutn #AHEE. total §-F] o}
=4be] FgFe ST U BEHAY MY ¥ 12 ~ 1.8 mg/mlE B, FRF
E EXRE ALEE F3A99A 15 mg/ml o]} & #FE B
(5) Phosphoserine®] 73-¢ <JUH A=l A 0.268 mg/ml, 383214 0.232 mg/ml,
F3EAAA 0164 £o2 SHE. MAFHQ sampleE e AFE 24T 47 L&
4 574 e] A8 A5 phosphoserined] FaFe] F713S & ¢ UL FFE &
4 e Ao2 ¥ % Taurined] %4 AM2H FIFAH(TEH240A 0.061 mg/ml,
F3=A20 4 0051 mg/ml, F3E] W24 0054 mg/ml & ZFJHYor, BEHA
EdlA= 0.005 mg/ml o|3l2 ZHF
(6) o] 2= Hol HENAH S AX 3 Y Taurined] ko] 50% o) F713tv, &4
F4E A3 OgFe] ¢ FUiHE AR #FQAd. Auty, BEsE Je
Aspartic Acid®] 3¢ S8 DA ANA 1764 mg/ml2 71 =4 FAHILH,
FE=E A A 1.29 mg/mi, F3E YA 0728 mg/ml £22 FHE
(7) AvtAAe] vikdsitte FEHE 712 BAXS AN Aspartic Acid JEo] 2
A &4%. @%E& W+ L-Threonine®} L-Serine®] 73-¢ E3F At 913 #HF & A
Ae AFAA =A FAFHULH, EAAENA 01 mg/ml 0|32 713 A F3
HAth EF, €F5 9 $47A0] AL&Hd ue o §Fo| Eolee FHE HY
(8) ©8tE U= L-Asparagine®] 7§ F8F2HT 3204 1.556 mg/ml=Z 71 A &
AEon, daAY F FFo] FAEAW SAAFY Yoz A FFo] &
F F7MEE € F e B BAAECNAME S4F HER. A%y FARNE U
€ L-Glutamic Acid®] -+ B7A7Fs FARFAA A FA=HNLH, 333"
oA 253 mg/mlZ 71g A F4E. L-Glutamic §3FS F849 3% ¥ LA
A4 F 1 FFo] SAEYE AS ¢ F &
9) @97 Z@%E M= Theanined] 74 BHzFAA 4% AEHULH, €5 H
SARAZFE AXNHEA 2 FFo] A} FFS 2. &%E = Ammonium
Chloride®] 7% ¢k EHAz}o]A 1.09 mg/ml, T3 EFHA oA 0.698 mg/ml, &
=2HA 1179 mg/ml 2 FA FAH. ©] dox TE F SAAAYo] 1€ A=
® sampled]| X FFe] A SAHHUL SARY T T Fol=Ew AL I
T UF
(10) o]e] d¥= Ko} 3d ~ 5 oldd EHAE] 7§ Ammounium Chloride ©]<]
9] ofmi=st FhEke] AAFHCE VA FAHHZOH, ol FF EAHAY Az #AA
o AHE-E RAY EAIA 9 ATFdA)e] B4ET FRld Ae= 449

11) =3 FEAR Fo A7 71Zde] FA ¥ RE FEopv=it AEES 54
B FPoeg 1 FPo] Fol=t FFET K =, FIFAY AL VE F
= BARY frEjopu|=it EA4 sfEo] fAR A¥ES HFon, 71E @A H|
ste] otE Ao glir, @7z RES} SR IPH FIAe ofv|=it A
o] A7F A4 Holdde ALE Adg
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GABAX}

YEAL

SEHE|42

SEHEM1

E|t4Control

|

SEHEAL2

SeHEA

=XMControl

4

BEEANUE)2

SEEANTE

ZAHE)Cont...

ZxHEEh
3822
352
£} Control

21t

Totals

R 11377

N 16.034

[N 4.029

N 5.730
N s.ass
I 6734
TN 10239
I 9.999
N 10.324
e s.469

T 13.930

T 15.944

I 12.970

T 16.001

N 321
N 2791
I 6.897
I 7.168
N 1510

I 1240

0.0 2.0 4.0 6.0 8.0 10.0 12.0

mg/ml

14.0 16.0

19 47, Total faolv|xt HE B4 A

18.0



U B E B

O

2

3)

(4)

)

GC/MSE o] &8% A=d I3A(LER 2 FRHe IR &4 A d=Td
B8} Octane, 1-Pentanol, 1,3-Cyclopentadiene, 5,5-Dimethyl- 2-Ethyl %-¢] % 7}3}
%.0.1, Decanal, Heptane, 5-Ethyl-2, 2,3-Trimethyl5-& 743 A% BY
Azd FIR(TERHY AF © GIFd FrAEEC] dEE AR Hol F8d9)
Aed FAEEARY ¥ F5EE FE dvn d9d

71& F= MAE GERS F3Rte] FI|AHAE B4 23 571A] sample EF2] F8
7] H o g 2-Ethyl-Furan, Valproic Acid, Benzyl mandelate 522 2913

FZ UPELEANM ERAFCEZ Hexanoic acid AEo] AZHYLH, F5 319
7]%- 3-Hexen-1-ol, Benzeneacetaldehyde, Methyl salicylate, 3-Carene A &¢] 5# 3
22 AE HAW ol EAY 544 wE dF¥eE =35

=3 FRHGFT-Y) 8} 53132 H(73)(GFT-Y(M)) sampleo] F= v|AE LA 37
AR "o vxd Aoz AEHIULH, FrHAEY EXE ARH 34 F
S B2 areaZ AR e FIIAE R7HAZL QAT 2 HWASE =2A FAR, S5
oA Wi xle] A9 Furan, 2-Ethyl- 3} Valproic Acid7} ©& 7|48 Hldlo
433 & areaE AA L flF. ©] FUHA AE L FIHAAE EA F=d ol

LEAY T Yre FNEELE 4
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# 9. Analysis of aroma compounds

CHA_ IKYANG_
GFT.Y | GFT_.Y(M) | GFT.G
# Name Note RT FBT FBT
Area (%) | Area (%) | Area (%) | Area (%) | Area (%)
1 Furan, 2-Ethyl- 3.299 11.732 10.307 5.600 6.024 4.610
2 1-Octanol nutty, Fruty 4.200 0.645 1.360 - 0.640
3 1-Pentanol 4.633 1.750 3.610 1.706 2.734 1.572
4 Valproic Acid 5.293 18.675 18.471 2.313 2.237 3.120
Benzyl
b 6.367 1.228 1.339 3.473 3.116 1.043
mandelate
6 3-Hexen—-1-ol Grassy 6.827 - - 2.647 2.029
7 2-Pentanol Green, Fatty 7747 1.626 2.864 0.535 0.623
Woody,
3 Heptanal ) 8.107 1.747 1.429 = 1.041
Nutty, Fruty
Cherry,
9 EBenzyaldehyde o 9.955 1.568 1.447 1.260 1.06 1.234
Medicinal
b—Hepten—-2-on
10 10.661 | 2.613 2.827 1.375 1.106 0.852
e, 6—methyl-
Furan, Roasted,
11 10.788 | 3.608 3.113 1.376 1.068 0.991
2-Pentyl- Nutty
12 | Hexanoic acid 10.962 | 1.420 2.642 =
Benzeneacetald
13 12.495 1.685 0.969
ehvde
. . ) Refreshing,
14 | cis—Linaloloxide 13.342 | 1.705 1.864 1.919 0.639
Floral
Sweet, Fine,
15 | 3-Carene Cedar, 14.216 | - = 4.302 1.573 3.638
Woodsy
Glycerol
16 ] 14.349 | 1.976 1.547 0.873 0.630
l-myristate
Methyl
17 ) 16.943 | - - 2.0638
salicylate
Butvlated
18 23.258 | 1.956 1.653 b.771 3.359 4,087
hydroxytoluene
19 | 2-Octanol Soapy 25.759 | 1.510 - 0.735 0.990 0.676
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o} FHE12/7H91 2 HopE Al g B4

(1) A28 F83} (Golden Flower Tea)] Catechin-Caffeine §3& HPLC Chromato-
gtam® 2 EM@ 23, Total Cateching] FF& FeHEAE 132045 ppm, Z&E
HARE 15225 ppm A YEIE S 9 8 F+ 3UF

(2) 28 B5 4% BA] Histe 9,663.6 ppm A HUH. ol FHTe] FeolF
oz BE U &4 AAL AR T 4t A9} vlwde Cateching] HE F4
e Ao AR Y. Caffeine §+93& g7 ¥5o FHEAS} FHLEAE 2}
Zt 507.7 ppm, 461.6 ppm F7EH L, F5 AU BHALGE E AolF Ho|A &

(3) Heol&Eelyl ¥FE 2T Vst AF FASFPov T3 Y EARS vy
A3 Fagae FHAAAE 242} 314, 434 =4 JeEhdE Aoz @

GABAX | 51108.11
Zdox M 2099.28
SStE|Yz . 25901.65
SSE[YW1 I 34963.79
E[#Control I 25270.27
El4 I 33236.50
itz I 10823.32
SEsAl I 41186.40
ZAjControl I 50153.05
i . 428431.03
SEtEAHRIEN2 I R A'110.27
SEEFIHUE)L I 41851.01
EXHYE)Control I 40158.20
2xp(2izh I 48745.10
S3HE2 I 27504.99
SEEAL . 26912.12
ExiControl I 44528.73
i I 49670.82
AYSTA I 1182247
SAEHA I 5369.15

0 10,000 20,000 30,000 40,000 50,000 60,000
ppm (ma/kg)

719 48. Total Catechin 5 Hlm 24
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TF3G

GABAX |, 62290
HaA . 36317
SolE|H2 [ 7595
SUlE|el . 9% 93
E|4Control [ 10228
El4f | 10187
SstsA2 - 2193
SoHsA1 - 7631
SAControl NN 105 91
S - 7326

SEEAHTE2 I 151.91
ST I 151 65
Kz Control I 163 05

FrHos) | 21363
T2 . 10969
ST 82 86
EiControl NN 10954

x| 13606
CESSiE  RET]
SHETA N 13670

0 100 200 200 400 500 600 700

ppm (mg/ka)

TF3,3'G
GABAL) | 20 65
WEY I 159 27
GEECRE  FEH
LU L]
E[¥iControl NN 46 95
£V . S0 23
Beix 2 . 2668
Eotsa . 42
5 1iComrol NN 5424
% Beu
G | 9172
EE I 7S50
Ap e Control  EEEEG— 111 06
B 120 81

% TiControl WM 1651

Ll EE
YUY s
EANTN B 600
o 100 200 300 400 500

ppm (mg/kg)

TF

GABAZH | 24617
SEA . 595
SHE2 . 4162
SEIEIM] - 66.84
E|¥{Control [N 5952
El4 [N 6193
54tz [l 3765
SeH=A1 . 4616
S*tiControl | 013

=it | as0

A2 [ 121 09

SHEAHDE] [ 114 26

@) =9 FHE /71 4 23 Total
LaSE FYo A 30 ~ 40% Fx FLeeE S BRI, 7€ FI BAA
3te] ¢F 3 ~ 48] FEAANA =A FHH

(5) Total 7}¥|Z1 ¥ Epigallocatechin 32 F3=3} 20]4 94937 ppm 2.2 7}%

A HA=3om, Epicatechin %2 F3}32H(%&)2dptj 2569.17 ppm S &
Epigallocatechin gallate =8 F83AH (D204 714 w4 FH=HALH,
2} 26| A= 23559.55 ppm 22 ZAHY

HAHOE Control | EEEG—— 14244

HAHOE) | 171 30
o2 . 37.09
AStEA1 . 2628

EiiControl | 4344

At 6025
AU . 5026
SR5TA M 2436
0 100 200 200 400 500 600 700
ppm (mg/kg)
TF3'G

GABAT) | 507 77
EEY . 173 7S
202 Es47e
SFiEimL W 739
E|¥Control | 7600
€' 8347
2eixr2 W 217
Soi=x1 M 6260
% XiControl | 13210
5% J1708
w2 - 25187
SOIRHNE/ R - 21768
W0 Control [ 296 60
grypn - 29253
Se1en2 1389
CHERCI P

EriControl § 2893

g ) ;066

TRUT J11de

EAMUAL 2378
[} S00 1,000 1,500 2,000 2500

ppm (mg/kg)

7M1 S RAE SERIE 4E

H]

A
3z

54+,

28

(6) Caffeine & A sampleSo] Hl4@ oz ZQ=Hgon, 44 2 Bi/%
AT e ANEN oot AFAE Mol YT
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(7) B2kt &2 £ Theaflavin, 3-gallate 33k 3 3aH(F18HA 200 ppm o]Fo =
713 =4 452y, Theaflavin g £33 F33A(T8H290 4 121.09 ppm &
2 =4 39

(8) Theaflavin-3,3'-gallate, Theaflavin-3'-gallate =5 F&3=2}(713}) sampleo]| A 713 =
A R0, 7129 5 vAE daHEAR 9 Hu dy AMFSR Hel
E88lF Ed0] WFES FEAA 54 o} FEHE HARE 2Ty SRR}
(F13he] B¢ =8 AFo] t& 7 A|Tke] FAge v 7] WEd o)
s Fr1 A¥e] day

o}t 3Hiksl g4 B4

(1) 2+ A8F 50, 100, 200 ¥ 500 ug/ml == ZA3e] DPPH(I,1-diphenyl-2-
picrylhydrazyl) 2tt]jZ &~AEAHE S3F A< & 113 S dPE9 A5 3
7oA A 8Y FHrlsxol W AARAH fFYFeE Frg 3R A5 F
< AW 58.08%, FHEAR AFE 6647%, ZA(HZF) AEE 6871%2 ZAH
o, QB AR} ABE 4021%, =TEAX} A5E 5790%= =49, DPPH &
HZd &7 848 AdAe AW 44 R =3 Add 588 9L 2E 7|eAH
Ed9 Hrid 84, g4 DPPH sz £AEAo] =& I3RS FHFAA
7} 71&9 v AEGEA Hste AA Y FW oY # =3 A © &RF ol
I #ug

2) 5709 A& Zt7e] 9% FZE4 A FRAP @4 FeSOs BF oz Ul 23
T 117 24 B8 ARAA Jrtske F7bel uel oA o2 &40 F7ME. F
3 ABEE 10030%, FHEAL ABRE 11066%, A FF) A8E 117.87%, 9

FEAR} A BE 10657%, T3EHA AREE M00%E FAFY. SAE ¥ES AT

R 32258 ddE EFsa & 59 3 248 JEdE {2 o

o] FH3tz e F vEA FHE, VEW C T F4sd EHAA A& F

L. 3] a7 72 FE0F F EGCGE HEy) ERY 254, HlehY CRO
1008 A% £ 43 4L dE Aoz guxd 9L AdFe= £ A %y
EGCG &o] &2 T3A¢ 5997 AlH9AM FRAP #4o] &=z F7}
2 898 + %

3) Fe” Zdoly 884 24L& nHud Ads ¥ 117 zgon, HA7Ere H7ld wad
feHoz 4o F/E. FEHA NEE 8641%, FHYEAR ANEE 8654%, B3t
(AFF) AEE 85.95%, dFFAA ANEE 8400%, TIHEHAA AEE T93I%E
2449, EGCG &% Fe” Aoy 45 4ABA7 vt 2as Az 54
o] met fFAEA Ao 27| WE Fe? Aoy 4L A4 FHd
=4 249 3 FAAAV Y= V&9 Huyt 98 43 A3 23
FFH9A A zAA Fe? Aoy B3} EGCG TF 371 f940] glE
o2 oy

o i

xowd &
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¥ 10. DPPH radical scavenging activity and reducing power by FRAP and Fe™ chelating
activity in different tea cultivars

(%)
Concentraction of extracts (ug/ml)
Samples Name 50 100 200 500
51 38.28+0.27°C 52.07+0.57°° 56.18+0.717 58.08+0.52%¢
Pt sl S2 55.13+0.15% 56.89+1.96™" 58.21+1.62°"F 66.47+1.70°°
e 53 533411 38" 58.20+2.18" 60.72+0.69°¢ 68.71+1,12°7
scavengig activity : : - ) : ’ . :
sS4 25.77+1.80°® 33.28+0.20%° 38.6310.34°® 40.2110.65®
S5 40.94+1.18%° 46.10+0.83* 52.0243.64 57.90+1.79%¢
s1 4.24+0.11%8 17.48+0.73" 42.25+0.12°® 100.30+0.24%®
S2 1046011 28.35:0.34"° 61.42+0.40° 110.66+0.65%
Reducing power
by FRAP 53 13.07:019F  31.72:048%  67.341116F  117.87:1034F
S4 4.95+1.28"° 17.16+0.39"° 43.32+0.44% 106.57+0.50°"
S5 0.92+0.41** 9.91+0.86™ 29.92+0.38°* 84.00+0.32%4
51 10.76+2.53** 31.26+2.39" 67.89+2.38 86.41+1.46%
S2 10.68+2.37°* 25.68+3.68"° 61.7913.76 86.54+3.09
Fe”? chelating activiy 53  1059:091°% 2502457 53.42+3.93% 85.95+1.17%°
5S4  14.31+2.84°AF 37.9412.19% 62.113.39 84.00+0.68%®
S5 16.91+0.32°® 29.28+3 34%A8 45.22+2.40°* 79.31+1.08%

All values are meantSD (n=5)
APMeans with different superscripts in the same row are significantly different at p<0.05.
*IMeans with different superscripts in the same column are significantly different at p<0.05.

% s e 2

(1) A=Y FHAt FF IGE BIHEAA) 25 L 23 Control & YO F
HERe v 2AY 2% Pug ds2d A4S AT B4, IA(IY),
=4E ERZE FARIAE EF £471700] 349 o498 24 sampleo]H F
A=l 34 FAHAT. T AEIA F& HARA)G Hwstd 0% F
29 F =gl gase AP e

@ a#Y &5 QTAA T wEAG viwg A IR 3¢ % 6o, F
FRHAW A4 o 450, FToEAe] B o 5w, FaEHY AS ¢ 62419
e AEFe] F9. B, AZE I JE FF BANE B9 F A=F
Ha 4 Ak 3% 48 AAFAA Tuis BARNAE 266 mg/ge o 454
A 23T, PN TS TF FARNAE 154 mg/g2 of 84} we F
SELDIEEE

@) o4 Az uol TAE FHAZ BEE AAY ARL AXH F AP 7
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&3l AFEE Bo, €5 ¥ 4R J¥ETF F de ¥ M
e AL € F As BY, € FF 5AA 23 HEA 454, 84 =2 F ¥
= @3 SAPLEA 7€ T EAASY AE4L EAE 5 S

GABAZE

WAt

SEE| Y2

SEHE|Y1

EjuiC

- BUX
I 20.7

N 655
] 125.0
R, 1286

| 120.0
Sk | 08.5
Sthsat | 855
St | — 147.0
=, 160.8
Szhwhv)2 ] 9.9
Ssmal ] 73.8
FRHMC | 108.9
R ] 1122
S [, 122.7
St | 74.5
B | —] 103.9
Tt R 154.3
ojund | 154

Rt Tl

— o

0.0 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0

mg/g

29 49. Alxd FEA} 5 vAE LRA 9 J)E AEHRY F AT vz £4

ol Beluwols g B4
(1) Sercol= Fake TaA 1068 + 066, TFYAF 7.90 + 1.00, A )
1049 + 139, QJFEA 216 + 114, FTEAN 647 = 15652 ZAY. 7% 9 49
A F % ¥= ¥ 3 FHEoolE o] AAaHNeH, 4E(REXY F/ 1
gtx g Ael7) A= ALE HUR

3% 11. Comparison in total phenol and flavonoid of different tea cultivars

Samples Name

= 84

=394

E2HA )

oA

Z2E3

Flavonoid(mg/g)

10.68+0.66°

7.90+1.008

10.49+1.39

216+1.14%

6.47+155%

All values are meantSD (n=3)
A*Means with different superscripts in the same row are significantly different at p<0.05.



AL AFAE BY

1) A=E FHH(HAYT Y o8 I JEIE EAEs] gFe 360
kcal/100 g, @438 545 g/100 g, 35 14 g/100 g &9 321 g/100 g, A
04 g/100 g, YEF 95 mg/100 g ¢.2 23 Hon, I{AW, EA2AW, Z
2HEL ASHA 94+

(2 AHHQY AFol vete GRA FFe] A FAHULH, o= "HAE g8 &
£o] 318 Aoz FALMUY FEL 69 g/100 g 2 61 g/100 goe 2 =4 F

2 A 4 FH A

Al 85 9 208

I 014 M 48 1
| ()24 2k mHE & 81 2 A

39 50. AAF wEAe] 9F8E B4 Ax

8. F3A ALE AT 1A TEALE Y
7h e 13 2EOAE A

1) =29 A5 FF4deo] A&8A LT & AT LYo FF37] Ed =7 2
BA & vAEE o83ty HAd EAdte ZEAR 24< sk, F3d0l
o] 83t7] 4% dirdoz AFAF Hast U+

(2 L&A S5HES e A2F Y WAES H¥93y 12 THRE T3
AEA gados B3 TETAS AdEor #

@) 99d 2 AR BHELE oF Adstn FAY Z4F FFLTE FHEH Ao
7ZlEd 238 #& PAES 14 SE2E ¢ TFE JAEsed, 1 AFE X
139 erh i+

@ 1 3 w4, 1RE, Fud, Hudo] 529 12 RS vAERE ALEHE.
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TEE AEY duaY dn A

A L& VAEF Sl BRE SAol ¥
3 9 o Qo] WEFo thAS] AN

o] d
g Yo st oHe A

A oft
_I}‘... l-Nf

E 12 A $EFAL AT 95 W4R 4D

v g HET 54
Ninclaiy f71HE AAse #weld S JANAH FIASLEE T3
(Lactobacillus sp.) 33 HER Ba AA
2

(Bacillus sp.)

_E_r_
F=a HE 3HG gd Eejgo] Zd
(Aspergillus oryzae) A AAHE EEoZ dFHR e AEVMTEANE
&, A7t as, @94 Tt e asrs A4A

ELEaTs S ARET T HolF
(Aspergillus kawauchi) — Z=gd| H|s| BEEO] ¢35}l c-amylase TFF A4k
F714 A SESA S8 A4

U Zaie] dE S w} uE A

(1) ¥=d ﬂi}z} :ﬂl 5 939 F3aol Aol 58Foz AF € & UEE Y
o] nEA & stn 3ol ¢4 4L dihgez AF/AF 7] S5
49 13 é‘ FRE ML A

2 ZAgel 4kt 22T, AHE, TS 22 HFsx A dELEN 2EE
Y sl 24A)7F 7HH o2 HE g FESH 28 71~78 YEAE

@) ©A 2§ 513 520 Epd vie: Zo] f4kES Al HFSIA 7z 24, 30T
A LEIHFYE ), o] Z FF glo] WEAZI] (e uwheb ozt o] A
dAe AL Yeplidier Fuv 29 glo] wEs JAHAS

(4) ¥ 533} 54¢] Vepd upel o] nEAE AP HEFSHY Z+z} 37, 43ToA &
B39& v, TH 36AAARE Mgo] FojA|7] AlFAEH LE T2AILAAN = GE
7} 423 AP=E ] APe] H2 EE HUS

(5) L& 559} 56¢] el wle} o] F=F-E AFe HEFSH 4 24, 30TeNA &
S W, 24T e TE UARE Ado] FA 7] A|FRste gHET} XA 5]
Al = o] gaigo] A&etr] AFEEo v W Wl $E £t =g ow, 3
0CoN LEEHHAE U= AY FA LEALS YA S

(6) ™ 573} 58] el HF9} o] WIS AF HESY Zhzk 24, 30ToA &
B85S o, 4T L&} AA 3] AlFHo] WA 48A7MREH AL Hel7]
Al Zate 72X 7HA e i RE WS Sk FAE HReH, 30TAA S 36A17
e FAF A7) AFAsle wE $x71 W24 ey S

(7) o1F AFoNA Z LRERALY wE daAEe] FAEAL HIFOEN F3T A
£& 9% 13 dErAEZANY AFAHE ZAER A S
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213 51 24ColM W Alzte] whE Habe] ¥ 52 30Co|M WE Alzh] mFE e
$47 9 Yy G407 BE P

2% 53. 7CAN BE Age] ME =xe] I 54 BTN TE A7to] HE =z
azxAd 4w 3EH AR 4E Y

2% 55. 24CoA EE A1 |mE HA 2§ 56. 30T A EE A mE 539
=g 4E ¥y Bad LA ¥y

57. 24Tl WE Azbo] W& H3}e] 19 58 30TOH WE Azte) }E ERe
S 952 B B9



o} EAZ) wE AFT wE

1)

e

G

“

©)

T

Bl FatE, 12, WIE, FFEE 474 AF
AYste] 2442k HH2 ABE AT F YAFE 2
Qow 1 Ane 39 599 JehAYlS

g BETS A BE UNTATE TFE7F F718) AlFste] 4T TET
A% 72X bR ¢ 45 x 10° CFU/go]l =28 ¥, 30TolA 2EsES Ws 48
Nz o) #47} F&3] #r18lr] A &ste] BE 72474 5.3 CFU/ge] TS5
o =asye

N2 DEA 37CNAN HETY A DE UALA FF7t F71817] Al A
dE 7247 AoE 25 x 10° CFU/gdl E2% W 43C TE7E &0 BA3
ALE s e +=

F=wd Y] A LaA2E A#glel dEI FdEo] LA 124 REH
Asrt 7lsFFAHL s $oley] ARstgor] ¥a ¢8 A 91 x 10° CFU/gd]
L=R= e

ety A" FREL LEETe o)k 9ot ALACE wEYl AP e
21T T+ A5

(A)

il

5t1 AA dEEToN 2HE
Al FEAEE #AF

o gt

¢

v oo

count (LO*CFU/g)
.

Viable cell

nt (10ECFU/g)

Viable cell cou

24 3 4 72 1 2 3 4
Fermentation period (hours) Fermentation period (hours)

9 59. HEAIZ] WE 3o A@S W
(A) S4F WE (B) L2F WE (O ¥IF LA (D) 9T L&

2h TEAZ we pH H3}

(1)

2

©)

Aol i, Lz, B, FI9E 44 FEen HH dRLEAAM LEE
APt 24X FHH o2 AsE AFHF F pHE FAHI Z4E O39 609 bl
N

fritd ZETY B3¢ FAH 48 A7 F pHYL FAse AL FAsFEEH o) #
Aol AbstE #7148ty pHYL TasHE o2 AR H.
Eg 30T REFNAM pH Z2&%E7 o B27 vyehg 7] pH 694 LAFEA]

I‘l
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569 &34

(@) 2 A7olN AuE FAFE A44) pHel A9 Wsle FAgel Edo & %L
HXA e F5E AUe RoA, §F pH = & W} gk Ao Uege

(5) DEF FEY A 7T LEFIN TE ALY pHA AN H5sts] A
3] RSkl 27 pH 61004 BE 984 o 679 EEIF O, 8T FET
£ 9E 0AZARE pH ¥3E Uehige

(6) B=pozm AEH ZAT WaERE & Ao glo] & =7] pH 694 pH7} A
N8| ZHas) AFste] 364t o) A% pHel =2 o 458 JEIRE

7) NFEY ALE fASA BELES 2 Ao|Rlo] 2] pH 55614 RELEA 45
o Tgae TS Yeiae

12 24 36 45 60
Fermentation period (hours)

‘N \_,<

2 { —2c 33 O] —asus

pH

T —0g @3

12 24 £ “3 80 72 0 12 24 36 48 60
Fermentation period (hours) Fermentation period (hours)

a8 60. SEEA ] 2 H3}2] pH w3}
(A) fAHH 28 (B) 327 28 (C) 837 98 (D) gada

ulh HEA|ZY] B}E A= HE

(1) Aol 3, 22T, U537, F50€ 474 FF3r 3 dFecor TEE
A3l 2407 A2 ARE AFY F 4= WHEE 4% d94F 19 6l
o el AE

(2) fratd LA Af 287 Aggge met 4txrt ASHo2 F71E7] A F B
278 % 028%AA HBJAE 06%0] =23gon pHe Azt fA181A4 30T &
FETo)A Wyt ot mEA APES GRAsUS

(3) Lzd LHTY F¥ LI5S A 287 JAHE A% 0.19%F #FA 3}
o] Az WHEy ZA BAHEA P

(4) = LaETY FF =7 5 0.25%A 4 LA JAGF 2 A X3 F71E o
dHEAEA 045%0 EE23Foen LTS & 9L VA A FUe

() O SET A LRV Iy wE A=sF A F71Ee] 30T SET
A ¢F 053%0] =gdFor} 24T HaEFE UFE 24A7HA ¢ H3 A% 0.45%09
Tg3le olF AMA3] TAde AFHFE Y dw
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05 A
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g“ | g W
5 z
503 g
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—2E O
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01 | 30k 8%

—a3C AF

o
~
=

12 24 36 48 60 12 24 36 48 &0
Fermentation period (hours) Fermentation period (hours)

05 - 05 -
04 04
&
#
£
0 203
b}

—AL 3 —2ag #3

Acidity (%)
=
tH

—30c 23 —30= =3

12 24 36 43 60 72 0 12 24 36 48 60 72
Fermentation period (hours) Fermentation period (hours)

29 61 WEAL HE e = v
(A) f4H7 &8 (B) xzx7 2& (O =7 ¥4& D) 937dsa

ul, GEA ] mE o}F e A4 HE

1) Aol 4+, n2F, B2E, FITFE 47 AFen JF FELEAAN @ES
AgPstel 24Xt HFo 2 NEE AAF F olvcEAre] HYE ZHF ATE
a9 629 ehAS

(2 FATeE LEF 3 A5 LEA|L 733'}“6"}015 opr|:mef Aol FFe W)
7t BEEA o, FATL BlE B E2E A BWsx ¥k Aoz A8y

G v 32T dETE dEzt A o=} o}u] | A AdtEFo] Z7)ale] 37T &
ETE 724 mg%, 43C WETE 606 mg/ %o £E3 e 37C WEA wydo] =F
T EE&A0E olvk BYoE ARH= AL BAE £ UL

@) F=79] 7$ 4T GETAN a7V EEFo2 AYS|o] WA 72Xk ofr]ic
A4 766 mgho] EB3Q oL} 30T ME 2t A o| 5lmg%hE HEF

G) WTF LETE 0T FETIAN TE sgdoz wasl Ao L 72474
o 843 mgke] =EeP oLt 24C LETE 490 mgh= AEH

(6) x4, Bad, Bad2 AL ES A0 Ertx ¢ A e +48 LEA
Foln, olg TFE FA AFde £EE 9L Aot AUA dEE ELF

o2 @E7 IYFE HFAHAT

AL TEA ) WE FiAss w3

(1) el A, 227, 95T, 5TL 44 FEskn JF FE2oAN QEE
F&ste 4A1 AFo =2 ARE AFF ¥ DPPH A#stigd &AL S S48
o Fiksse WHEE SR ATE 19 839 vHeEdE

(2 A dETS Fe DEYF AW H wEt DPPH 24840 MM 3 F7hsiie
o 53] 30C ZETIA 602t AHA AMEE 73%S] FAHE WY
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(A)

. 250 (B) _ s00
) E)
£ = g 700
S 200 F— <
@ @
2 — £ 500
H] g
£ £ 500
§ 150 - .
2 100 2y ]
£° m—2AL Fit 2 300
g —30= i 8 200
& 50 4 &
2 2100
£ E
< 0 < 0
0 24 43 72 0 24 48 72
Fermentation period (hours) Fermentation period (hours)
200
@g -
£ E
g 7 2 700
t €
g g
H S 5o
r £
S 4 £
g« H 400 4
z E 300
g g
b3 S0 ]
2 100 - £ 100 4
E E
< 0 < 9

o 24 43
Fermentation period (hours)

19 62. HEA|ZH

24 48 72
Fermentation period (hours)

I B E BN

72 0

e

(A) f4+7 @& B) AT ¥E (O ¥ A (D) g=FaLa

(3) ¥ 3T TETY FtE
3 a7 B¢
LE 2= 9T

@) A= A5 4=

TE7 APHE 2 WHHE YehlA @gten, #

HE 24730A 0] FHa g =2t 73%9 8BS HIoH
A VEhtA ks
12X kA e 77% 2

e 49 =gste ERFoz Yege

W OHE 2=l IS A FEHA %S

(A) g ®) s
:a: 80 g 80 1
2 &
s
g gn
H c
o o
—; 70 'En 70 4
z § w—d
T H
[
£ i
T —24 B I —_—3ie 2
g e - 3 Ew
—30E Fi [ —3g 2%
55 55
[ 2 24 36 4 60 2 0 24 36 48 L] 72
Fermentation period (hours) Fermentation period (hours)
85 7 85
© D)
£ "g 80
£, o
8 3
H
i o
é\ . B
5% :
— 32 I
o fo-
s —305 83 e
55 55 !
0 M 36 48 2 % 3 a8 60 72
Fermentation period (hours) Fermentation period (hours)

a3 63. FEA E TR ksl W3
(A) 447 W& (B) TaF WA (O F=F W& (D) Y=FYE
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o} LHEA|ZI e FF W

1) AR Fad, 127, 957, FITE 47 HFeln HH dELzdA TEE
st UAZ AR AEE AFHT F FTFY HHE FA4AY 2HE 11 64
o vehd

@ FiEE €EY FolAs EE/ AP w2 2] FF FFH =g =AY A
o] A FAHJLH, nEFE FVCTE LEFH FolMe LA 24 ATHEEH 10
mg/mlo|A 8 mg/mls F7F9 Fe] HA Rolgler, nzxdd 83T THEY
FoMe gE7 &8 2 71A T3 FFel 11 mg/mlz A dAsA #AE

() =%, AxdE L&Y FlMe dERV] T FEo] wolATrt 4T=E 25S
ToMT EE 24 ARA, 0T E8F ToAMT L8 48 ATFE T3 FFol
wolA HF 729 FFo] 24~25 mg/mieE LEY

@) dx7< 5 FANE €8 24 ATA T Tl FA%A T AT
GEH wE H2 FasAY HER} fle

—2E F

— 30 i

0 2 7 0 bl 48
Fermentation peiods Ll Fermentation periods (hours)

@ a D) 7
= =3
g 35 560
g0 Es0
£ g
E !
: / Ea ]
5% H
b v 30
5T i 5
3 —_—ng B2 290 4 —HE &3
10 - = &
3 —0s 23 3 i —0= A5
4
1] T 0
0 24 48 72 o 24 48
Fermentation periods (hours) Fermentation periods (hours)

I9 64 LEAZM ME FZAae FF W
(A) 247 @A (B) ZRF LBE (O ¥5F ¢& D) 4IFLE

2 HEAQE g B9 Wa

) Agel fAF, NEF, BFE, PHFL 2% WEsn A GRemH Las
AYstel 20X Yoz AF AR & LYY WS 249 ARE 13
859 ek

@ #4FoE was FoA BT SFe $E 27 Ad W) gAY Tx
18AIZF O % A SPom, NRFOE YA T oME Bast APH opa} 4
ANZARY A BLTe gFo] Fasd wEs 459 72 AQAdE 7T 4
3CE WEY 7 EF 4 mg/ml2 W% FEe U

(G) BFFoE HEF FANE LE 24 Aol BLFe FFo] 27} ST 240
2 9Eg FANE B9 Fo) LAl mek YR ZopA BE R2AAG 9
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mg/ml2 717 A velgod, 30C2 Had 7 =8 dadgd gt A4 i
o 11 mg/miZ vEbg

(4) BxFE 30CE LAF FoAY 27| 4T FHLS 7 mg/mld A LR 24 A7
A FA3 F7F 7 A% 8499 #FFe] 17 mg/mlE yeitow, 4TE %
E§ 7 ES OE U AN 349 VRGO 2 F dEdd we g3 84
o] o] oz AF U3 FFL 10 mg/mlz e

(A)
6

s.,/——\ gs
E
ES'//K T |
£
51
w3
?

(mg/mll)
-

— ]

0E Fi —d3

> a8 72 2 48
Fermentation period (hours) Fermentation period (hours)

(C}_ 16 D) 2

Ewu ‘ =

14 E
2] ]
2u £15 -
£ z
§ = §
8 s | E10
X 8
8 6 u
a | —HETF : 5 —24 w3
2 1
) ‘ —30= 2= S —_—G0 2

|
Fermentation period (hours) Fermentation period (hours)

¥ 65 WEAL wE Hate] FLF ¥t
(A) it WE (B) 2 WA (O =7 ¢E (D) HIFLE

z}. grEA 7] wE E¥HAE d@3)

(1) 2Agell F2d, L2xF, 43, FFFE 47 A5sa HF dEexdA das
AYP3e 2473 A2 A8F AFAT F ZdE ¥F WEE 243 49
E 279 669 JEHA

2) s AL EdEolE, FlHZ], StEAOld 59 EHS £HFHcs Rk
BHOE AfolA Fi3} A& T3 =R, FHAS AW, dgES T 7

(@) FrAtte 2 TEY 7o ¥ = §F2 30CE LA FIA4E 3 mg/L 2
A wmel AY dAT @S RYoen, 4TE LA FAAE FA LopAtrt
°ft F7lEte ALE YEd

(4) Z2AE BTE TEF TME 4T e Holnpyt BE 48 X2 o) F A v
ol @&V} FEHE 72 A A F23] welA EdHE &Fe] 1.5 mg/LE
Elgen, 37CE2 WEF FME SF 24 AARE F3 oA izl dE 48
A7t o)F & 1.6 mg/miz AT e KA FHLS

G) F=1oz GdEG P EduEy FFo] $E 24 ANAY 6 mg/LE F43
Z7F 3ty das AP we} GA] FAEE AFS By

(6) N=TL 24CTE WEF FolAe vE 24 A7bH ZEv e FdFo] 27} )
A F4dte] 27 EHss @3 ¥s$ 35 mg/L2 JEReH, 30TE ¢&
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# FoldE WE 24 X3t o]F EZaWE $o] FA Zris HF E¥s
$FL 55 mg/LE ey

=
=

O ]

; %

—24E fit

Polyphencl contents {mg/L)

Polyphenol contents (mg/L)
S e w

s e
—30E F 4

24 43
Fermentation period (hours)

S
C]

(mgsLy
P
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n
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i
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£

2 —uE 83

—E 83

Polyphenol contents
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m
]
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0 o
72

24 48 24 43
Fermentation period (hours) Fermentation period (hours)

9 66 LEAZY) WE =319 EW¥E Ws
(A) f-4b# EE (B) 12 F UE (C) ¥=F ¢E (D) WEFLE

7} A A3 ] W& a-amylase A W3}

1) =Bl f4td, a1z, 927, FIFE 427 Lk 34 dELZAA LEE
AYste] 2447 HHLE AEE AT F camylase A9 BFdE AT 2
E 19 679 Jed

() FAFe2 LEF FTAXMY c-amylase 42 EFE 48 A|LA FLIUTI TE
T2A17E Ao o}A] 713l 4C2 HEF = 4 U/g, 30=2 IFH5F 7= 3 U/g
2 #H% c-amylase 84°] UEd

() ZxTe2 HAET TS c-amylase B4 2F 24AHA ozt FAIET)
E A7l waEl "2 7} st 72 AlbAe] 37 == @A g FolAE 165 U/fg, 4
3CE &A% FAM= 17 U/gE I} & 84E vEd

4 E=gos BEF FoME BE 24 A LA c-amylase AJo] F71 Y TE
$tell mal okt ZAdte] 24C, 30CE REF * EF 22 U/g 2.2 e

(5) lxH o2 24CE RES FAAM= TF 24 A7tA c-amylase FAo] 22 U/go &g
4% F7retdvirt AT wel A F718t HF camylase /442 27 U/g
o8 veger, 30 T2 LA F A 2A 24 AA FE3) Frreigien, &
Egto) Wl Hz F71EE E 72 AZA 20 U/ge s FAY 4L Jepd



I
n
4

a-amylase activities (U/g)

a “ w N
"
o o
=z

—_—30

2 ba 48 72 23
Fermentation period (hours) Fermentation period (hours)

Fermentation peri d(h rs)

a3 67. SEAIZHY] mE =3}19] c-amylase B4 W3}
(A) F47 & (B) 27 ¢E (O =7 94 D) ¥=7da

Bl HEA 7 W& FHe ] g W3}

1) AR AT, 12T, =T, FFTE 474 HAFsln FF LALLM LEE
st gE S5 F A7 §FE 2R 2AE E 149 Ve

(2 At FETE 30T FFEA AA FEF FFo] 50868 %2 24C LFEA] BT} 5
Hold =4 A&H

() 2T YETFE 43T SEA 2,7835 ppmo 2 37C wE A B} 24] A VERGO
B g3 $EFE 24T Ko 30C @HEA] 7 FFo] 24 o4 =4 AEH

@ I Ha 259 g% ZA Gkt AA FHezl Fo] 11,569~15,177 ppm
o2 08 s daTEG dAS EA Jed

() olde AFE FHNYL o YFFor FEY =T o AL, FikEs,
c-amylase 97}, 71E17] ¥F 5 dlREe AFAAI} 5314 el F3A A
4 A7 A A 536 FHFY 4SS ZIANAS 13 L& vAEE AFF9
4 AR Aoz ARHA, AE AFOME 13 vAEY] A/E FAAED 2R
A, seed YUY 2 T A7 APHolor ¥ AY

6) &3 H=zEL T4 AT FEE 47l YAEGH g o]L-3 —ai}
#4& AXNAY olE 1 AAE SHo2 EAANE ¥R P% NFE AE F
AAx A48 Aol & Aoz @y

,76,



¥ 13 TEAZ wE =549 7 2% A8 (49 : ppm)

g fAE g 3xd ¥Wsg 9sd #35d 357
24C)  (30T) (37C)  (43T)  (24T) (30T) (4T)  (30T)

C 2.9 27974 11.0 19.2 82469 91474 666.0 1957.3
EGC 172.9 555.5 185.2 285.1 274.2 521.9 2462 605.6
Caffeine 45815 38457  5800.8 73413 55308 77045 5798.0 59614
EC 171.7 1613.5 316.3 268.4 29454 51334 13441 25979
EGCG 2.1 59.2 10.9 499.6 26.5 11.1 8.8 12.4
ECG 780.7 61.2 708.9 1711.2 76.1 363.7 64.9 88.8
Total
o 1137.3 5086.8 12324 27835 115691 151776 23300 52620

o §4F Y B4

@

@

(3)

@)

Q)

)

B ao] AL-&38 -F4k(Lactococcus lactis subp. lactis IFO 12007)2 Bacillus€;, #4F
Tt (Lactococcus lactis spp)2 EE A7HA Y& €2z & Ue 2494 YA E
9] F2A& AT

o] @& AJYTA g EZQ Yol4l(nisin}S- A4HEIA LE FAx At &%
BA% pH A4S dod|A gon oln FAHeR Aol YFHo LEAF
Az GL3A S8HL e 7Y

F Y I EA9 nisin® Lactococcus lactis subsp. lactis & f4tkd 59 = 247}
WS 7ld At dulEdy Sdoy EAES oF 3,500 Da ¢l 3d=2Y
Nisin2 v|ME9] peptidoglycan®] Al4t-3 AN EO.2 M Bacillus, Clostridium, Coryne-
bacterium, Neisseria, Staphylococcus, Streptococcus 52 Gram 44T /L AHF
o2 YA e APEAIZIY Gram SAF= E4do] A A gle Aer &
#HA A&

Nisin®] @A) trypsin, carboxypeptidase A, pepsin, elastase, erepsin Fol| IS
WA @3 94 Yot SuAREdd 98 BNHOE A T HFL
EAZA v=x& TS 5047 o] yFdA A=, FE2E, 7, FlRY= T
ARgo] 8|7} Ho U

7L vE M17G(1% Glucose A7} pH 6.9yl o] AFE F 30T, 48A17F A X]H]
Fe A5 AT MI7H|R] =L o} E 163 25
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¥ 14, 47 W8 M17 Hix] 24

Component Concentration (g/L)
Pancreatic digested casein 5.0
Soy peptone 5.0
Beef extract 5.0
Yeast extract 25
Ascorbic acid 0.5
Magnesium sulfate 0.25
Disodium-[3-glycerophosphate 19.0
Glucose 10.0
Agar 15.0

s &t @ 38 54

(1) T H5 Dao] FAse FFT(Aspergillus oryzae) e 73 WEH Tl AR
AR aL, SdARNEL Fo Aieo] Fei HF AFY FUY = A
FA7IE &8o] slo] AEA AFE FE HHSE T &7 1A
F9 Azxd glojAs ¢ 2 Fad 98

(2 F=d2 i) Aiste AQFTH E49 nising] 7 £& AT J89 I
= A9 A G B¢ o} 237 nising £33 & 5 e @¥ld EIf 5L
g Aarg

) &F=ge] «Z2FA &5 2 43 F4-44 pH 4904 4 #§8 9o
EAE QAR 2EA Y ALASE HS E£F0 8 oFo|F AY

(4) W= (Asp. kawachii) £ 7]&°] Fol A I LAV} o7 B EF A
¢l Faruk el AE5H WEoE AFAFE A ALEHo|L FFo|HoR
A Ak AR FAY, 2 59 /713 AdE0l % 2FY

(5) B F7tete TE A Ago] AHHEE HPHQ Fote LERE LEAF|7]A
A FAATR FF S F FEoMAIClY FArtA A T GELE
A & I3 NS ¢33/ E FHoE AxHE EX A § #FE A2 7}
Y AR q4d

(6) T3S Aspergillus & 579 ZAAE 7IAH, FHHNE Aspergillus &0 A] 7t
TS o AdHE FAHSEE Eurotium o2 ERHW At &= A
WEA7 E FHYEAPS)) ST

(7) AT F4¢ AFEEE BEHFH JFE wjA)2) PDA(Potato dextrose agar)Hl] =]
de AY LF/EA Fal FEEAHo] #e A, F vl§ Axd ZHAA 23]H

ir
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Hg @ 245 542 7 584 VAR

®) $8840 Fe4E & AN W, A, E 59 A £E 4B A §=
b Re Aio] WA A, Y 59 ERA NWE AEEE #FO|Y, 33
SEA Az v FHA 2% B L DE BAel AFHoT AgAE WEA
A T AFY

ol. 23 EA

(1) 3 WA 32 (Bacillus subtilis GSK3580, A| 245 47/ F 7|g@$)e §4737 Z
golo] o3 EIHA ¥ F& EFCY WAHA gv dF dEHAY EFAA
ELFoE BT 5 X F4 F FL28 50T o|Fog AEAA AHeA vAE
9] 34 WA EE 47 FAEE A P & o] HE E&S AL F
S

2 ¢ZIA HAEY LE2FL dNEdS B LHEAFE Hg dRJol IAE A
g 4 A3, FF o)zt ¥t #est ojda, I3t A 2 28 9l =
ol 9 wrE HeHoz Hgsld FFOE AMEEY7) oF S dHe AT &
B Aol 24 & AFoR Z @A (57 oA @ 54 & 5
AATo] 48] 1 wE 2 AL BEHE 2HGE Fo o)Ho AL

@) 28U 22T A3 4u) AFEH B AR WdEd xad) gL Fo)
= F2o] ojHY Hv]|, B3 dEA N F3 EFOE ALIHE o] H
RAoE F&

(4) o] WA FHAstd FFdY 44 Av), ZHF Y E AREHESE
% A48y 4E F pHE ¢Zg4e=s ASA7 L a4 E4& A43e
Fie 54 IAE /198 F A+

6) 2T IPFAHY FHo2 YEA ofxF A JIYAE & HalA 4t
A7t dadnzg F2 AE TUS A5sA S48

¥ 15. 1279 AsEE EA-1

1. Morphological characteristics 2. Cultural characteristics

Form : rod Growth pH : 60~ 95

Mobility  : + Growth temperature : 20 ~ 55T
Gram stain : + Aerobic growth :

Spores : Growth NaCl : 0~ 12%
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¥ 16, 7] etz 542

1. Physiological characteristics

2. Carbon utilization

Starch 1 +(slowly) Glucose

Casein 1 +(quickly) Cellobiose

Gelatin : +(quickly) Fructose

Pectin 1 +(quickly) Lactose Po-
Pulluan P Sallicin s ¥
Catalase + Inositol Po-
Oxidase + Solbitol : ¥
Citrate + Sucrose PO
Nitrate reduction - Melibiose P
Urease Amygdalin -
Acetoin Xylose I
Indol - Arabinose :ok
Lysine decarboxylase + Rhamnose Do-
Arginine ducarboxylase + Mannitol Do
Ornithine decarboxylase +

H2S

9. dALE HES

23l S3l da 24 8y

7h AdE 12 HEHAES 8% dExd 94

(1) 4F7HE4 ¥ABES] &%, FF|, gt 4 F&

2asty] ANAE LE,
&%, pH 2 999 59 8F2A] & ZFo|A} ¢

2 +4%, g3 12ae d FH SEHF A=xd AHSH 48 7lsE MAEERA

@) ZRA A=z L= TLFE FES 7Y -’-i‘- A %

@) 28 542%FQ ZAUA GFE A5 —rZﬂ?l ]-’E

6) Eade AEU B@d EHEL B4 FENY E24Y A

HE § A AR ARAZ ol§5n glow, wagd BulE #A A9 &
21 9RF 5& 529 3% ) AT JRAE RAes AT WS 7
AAA AATAE FAAAE 48 @
o2 AZEn, fRFe
LR 5491 9
Fgou 484 ©
4 A A TA
garstel AAeNA felshon

A& F A4S B8k pHE AsA7|n2 dE 4

Bd Eil &4 gGUFe AR AFAC] obF FF &
Yol ASS CRFeE JAs= HA ¥ ELE A
$4< Az A3l UF

& BiEE 7
st FEdad de AMHRT e uAEo|ARt nxdde FHd i AFol
A He gl A

(6) 2T dF ity gelzled F8o Qs olE9 Tol= FE FHo] AFH

S 2 AgAHE

dAe] Jou AAA de Exde AEA Ade £ AF
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)

8)

©)

o] R = #Fojdte 5 FAHY dFE BT 71 vAEZRAN AL BAYNS
EE 7154 F4E<d v EHSFEUAL A4 E#8HE F A90Y A€ 2F
& BAE HAL U
a9 AR f8l AE S-S 94 A T3] dEFHe J1eH Bz &
HA Ao, A 4 &9 FHESATAGT BLE HEARRE JAANA 7HET
2ot 7] BAwE AYPAA B3 B ZWekdE FxEdtd A= LERE
Hashd @d 24, 84 E49 3, 38 28ln FEEH zelrt 3o
I gEHA AE
2 B4 vAER GAF LEE A7) AA A 1R R HAR dF
A7 A8 Jted oF FE =T, f4E, AT, 127§ 1§ 9E
ato A Golden flowerE A4St I3 Aol A+ F& Ay 54L& vg ¢
¥ gavt A&
3%9 F%ols nzxFTE AMEHA F JHA 2= FYolA 7243 F TAEAS A
Zahe R4 F TA AA A7), F7) BA A7), 24448 2 AN JFAATE
Z4% A7 $aAZ Yo W HA FA Aol #FHT LR AT AN
HEE AT & YE A|7]7} 4CHEYE 30CoANA FF(N2TS T939 A=A
Aol FFFRUE W5To] H BFE

I‘F

(10) BFF-E Zato] FEHA LEA)Z)E ¢ 24T (36421, 30CT0X3H) FoE FAZL

(11)

BEEJAAT G572 4T 30C BT 48A2F B Folof FALe] F4o] @
HAS. F3ad TEY FFc] ofF & FRFAAR SRR o4 HdAT
dHe 4L aF ¥ 5 YA oIHT FFOE m|Ro] F7] AFs {57
& Ad m2z TEz Az A FHe0] /PR ¢4 #Fe Ysdolds

DExT FRERAE 40T 1244 Age] A5 AR ATl AJUAT o] X
2 A FHe ELFEolu 229 FFo] & AolA gl WNHT nxTdY F
Aoz dojd 4L ol 444

X 17. 4%9 F7 o8& 2EA AZx F 7] € A4 A

12h 24h 36h 48h 60h 72h
S 24T - g i +, F ++ ++, Br
30T - - - +, F bt ++, Br
24T - = +, F + ++ ++, Br
ol -5t
30T - + ++, F ++ ++, Br ++, Br
24T - - ” " - .
23
=8 30T - - - - - -
_ 37T - = . - -, Br -, Bl
ET
40T - - - -, Br - -, Bl

+AL #F, FE7) A, Br @4 Ak
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F7F 2h §2 36h BFF 2h W=7 36h
29 68 HAS FAF-BRE} FAT-RIFOZ WEET)AD BER

U 3¢t whE

1) 3 7HA HAER AFEAES EHAFE 4 dadye 2HEHA gL 7E
Z G4 o] IE Fo= A& UFd U vAEY F4d Eag
zde] ZHAW 23 HEE Yo £ Y&

(2) ©)E% FAL FE7] s FARE FFo] £o] UE 2714 oY MR Y&
VAES d&HoE HFHA RS Y 2ot S

() F A& £3E 93 == ALE 3 71K FF o] 4% 3 FaPAAE AT
2 1¢ 9a 3 FIHL HEHA 29 RASn 2o 2 A o A EIA)F
T 3¢ daYE ARSI oY HId e 13 HAEE FwE vE] A wgsty
74 BEFE AT wFg e 23 dag Ty go] EFslY HAFse d
g o R dadol=siA HEEst e

@) F WEZT @=, FEEY MY UE ¥ WA, ¢ux A}, ¢1dH FHof Y
qNM &4 3¢ TAYE AT A

|

| MoK, HolstR 2R

—

= =

Sddd dg ‘-1-;353; B2 A YE) 24h ©2= 39

19 69. 3¢ 9E EA L

G) £ d7Ro] Aud thera] wAEYQ 39 W FAHL ok 2AL WESA A &
hH DS #F £ FL2AE0E Tyl AXLD A
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(1) & 33 VAES FaTY A5 FdFdeld 712 &5 FAo & A

(th) S8kt F4& dAlste B 43 aME AAY gl A

EhH #ZF LTEE o), o|H7} gl RIAEAE AYHA #E A

("h A7 R +F T F4 437t gle A Feolth

6 AT F5TZ A AFIAA WdFaa F=aTY F40) vgstA dAHAT
o] SHER diEe IYAAT dFE9 19 4T FHL dAES

(7) 238U F5F 2272 A FHITAA WG B 25 2L LA &
gt o2 AR 37Tl ol E IxTdo| FASHA S48t Y= 30T olste M=
ool FHTLE ¥R £ S

() weF nz:go] AR FHHEH A FSTL AU AS5E FEIIHEE
FHEA Eoe A97t Bon, fadd 1z AleldE 44 A “GEdH
Az’ A HFRED AFAE x4 w TE Jd2 GEAAT {iTol
FHE Folle n2TY F2o] dojuA] et AYEE FAE-ST-LETY &
XAE AW TdE AT AU LRI dojd Aoz ATH

vl S8+ T4 HF =3 9 873 84

(1) EES] BHlE FE 70-80%9] $FL Axste] FHHu ¢ &45 ]
. #E7F F& (60%0]5) AYME HES FTHols 4B REoz Az A}
Woj ol=A ¥ 2@} Axd 874 dsdE 3094 J@e ax 73@1/\15

de Ado] 73t dopdeth FHOA wAHE AU WA LER £ Ao
£ BN s34 FFol7t gt F%olht § ®e] HEE

(2) Eurotum & "]A&L Ag FANAAE dFe XAE YAsY 1 XA= 37 F
o & viEE Ao AL

@) F379 A 4] =3

(7h) pH 55 ~ 65(4=] # oA = Z4

(LB F8: 16 ~ 20% (A = F 60%)

(th F4 &=: 25 ~ 30T

) A F7: 0.06 ~ 0.07mm

(Fh =3 952 LER} AFsE 74/30T Fo) 224 #F Jssia g3 929

$- 109/30C I 2 #@Fo] 7}5E

@) F3d F4 AMAZE 7€ F%ol& WlA¢l PDA(B), Czpapek-Dox Agar(C)s}
Czpapek-Dox agarE 7|2 22 HF sucrose L5 40%E AT MAOY A7} 5
o] AL Hutgk A ANA FH3te FFol £ B uFELE ASHT IS

(5) M40Y HjR|= "Hols} ERFZFES FAY HIS 2AH(1)F Czapek-Dox Ao
A A9E A/ 240 2377 €3A doy FeaE AY JPEo] T
HA g2 & oA F2 3ot ot HolFEETY ARFE2EY 71Fe] 171¢ HE
a# 3t v EE o] MFE FHrIs MAY(Q), & (OF AHE3IAE
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M40Y_(1)

Surcose 400 g
Malt extract 20 g
Yeast extract 5g
Agar 15~ 20 g
D.W 1L
M40Y_(2) (pH 6.0)

NaNO; 3 g
KHPO; lg
MgS0,-7H20 05 g
KCl 05 g
FeS04-7HO 001 g
Sucrose 500 g
Agar 15~ 20 g
D.W. 1L
Potato dextrose agar (PDA) (pH 6.0)
Potato starch iy
{Sliced washed unpeeled 200 g)

Dextrose 20 g
Agar 15 g
D.W. 1 L
CD(Czapek-Dox) agar (pH 6.0)

NaNO; 3 g
K:HPO, Tg
MgS0,-7H0 05 g
KCl 05 g
FeS0O4-7H,0 001 g
Sucrose 30 g
Agar 15~20¢g
D.W. 1L

(6) #3tS A7 60 mm ApE ¢he] PDAH|A| Y] 7Y wi g3 AF AMZF 14 Wl &
Ao F7)1 AFs FEE] SN LEF A B9 =Y o} 27
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AlZl PDA H}x] el g3l FEUYE 30~35mm=E Fo} THo] S &

PDA 27°C, 79 PDA 27°C, 14+20¢
g 70. 237 22 U(PDA 3 Wl 27T, 60mm k)

(8) MAOY WA E FFo]§ Czapth-Dox agard] &S H7lele] HEEE B2 2F
FozM A F9 FEGFHF S FEZAAS 942 & FHAF PR o, F
st 2 374 FPole TR FFol & fAHAA FHo] AAHNERE FFo]
7} o] & 713 B9 FE A I Ax AR E Aide AT F4& FHA
4 T U

(9) "ok 3do] AU olF ZtEa g FAZL w9 Hde] F4 10 mmo]Ete] ¢

Hoz HAY At 25Yo] At 90 mm At 9] 85 mm o]F-E HAE

(10) 14 wjgsleq A 3FE HEFHeR Fvtd MA0Y FHFHu A HF3le 25 ~

30T #&7]d widste Aol A&FQ Yo s

M40Y 27°C, 6 M40Y 27°C, 14 M40Y 27°C, 14<
29 71 28F 2UMA0Y 1 W= 27°C, 90 mm k)

A WEE 43 W G RERA 83 AYCIRE BE 24 44 % AV D)
M GBS TRl T0-80%8) ST BE BAE AFSuz T2 A ge oF

o S48 Setez AFE Ve
(@ =7 % (60%0]}) AUl dREe FFols sEY F
TEY Aol AA AHEEHA HY, Adzxd 4 & Mudte dxd Aol Fd
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gelel 584 AFL AxEH FANA dolde Ao 2§
3) Fd9 AUolA AF LAHE WA LEA £ v|PES EYEH 2404 FF
o]7} &4 HEo] £219, Eurotium & nAyE HAF A& AL off9 &
@) HA wiF Al pH 55 ~ 6544 & F8ty, FE£0] wi¢ F& 16 ~ 20%, AvH
HFEE ¢ 60%9X T 75dH, T4 LEE UREY FHolst FAE 25 ~ 3
0ce|H, 2 HAe AAL 006 ~ 007 mm AXE oM, =3 gu= BFI}E A
2% A% 30CHIF A] 59 o] W gE ol FEY FAgo] 7hed

a9 72. 2849 HE FH=3 AA

of. @A%LE HE @ FTFY 25 54 AF

(1) S35 H2gs FHFOE A A|7)7] 814 Lok ¥ Ageze =3
o] AHE Zbsd FH FEY AL 543 TF M= 3¢ AA BAE 185
e B9 &AL 2FA S 23, 42 A%, A -FAY 24 2% 91y A
A,z 9AE & T8 AV 24 5 FAHe oy devt Ag

@ TF7 A3 F¥eN @8 2 ZAopdl dE g FUHE RS FAT Yo
Ak zk GAle] EYEE TS €47 vAE LEsF gojuA BE ®w ohg
el Edo] 7&s B 58 B 434 g5 2979 4oz Ry st
Az o] 47t AP 4% U

@) Yermoz =7 i LHEAD 249 248 AE = A7 $7 gow =
oz Ao 04 Amyt Yol A 7Y FE FFAT AATAY HO
de 92 1g B 99 = 10%fu(@ol £AsA £ Hole A7]9] F2UE P4
£)/g ol 952 JAFAY EAE HAries Ao dubAg)

@) TFE N AE2A SHMAEY F71 Bol FAEY TF FAFHA 4o B
Bssitta #aE Aooe x7) THE Zo|y] 8 AgiFez AF(Fa, 38
) =Fe ANk A= AL

G) & 71gAdd o3 A EIAHE 4F2AY 712 AAY 7458 AglE pH
24AE ALY F YAT A7IES AL HFHA G TR 4L 2
7187 SEAE uAgE Fed 9&2g St ge

(6) Ze AFY ZUE 98 £33 J22 29 AZAZTo|AT TEA AxS 94
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A B4R 349 BaR FEE 440 FE2 WAL 3 AR ¥ 50%7
A FR4E AN SEGFS 2IY Vo0t 8. BY TR LA AR
W L% W AT 37 W7

&
M
:ﬁ
fo
v
o
B
m
e

12 W 23 23
FALE W 23 A 579 A
FE#HLF 149 3749
e 5
(/e E A}
TE (g dH%) 33750 20~30
SE(EA )L 28735 >28
A 7H 374¢ 79 ©]4
AXLEAZ] 50
FTENE 01%010°°%  0.1%10%
w7igets Wi@dE

Zh =3 WSy - MA0Y FAF PR o T4 EAE AA HFSHA 28°C, 7~10
d wdstd w8 247t A7 8~9 cmo g FAHA FEI EA A

() %] F 3 : 34 HPYE 83 25 g 2 A8 225 ml 0.1% PE59
frelTed 9ol 4244 20 £3F €48 A7z 01% JE+E 2A (10 Hj4)
B 43le] 100 uls PDAR S HjAd] =2 F A48 F2YE AFHAS

(h) 3l E2 g A=Y : 0.05% Tween(=polysorbate, Polyoxyethylene Sorbitan
Monooleate, polyoxyethylenesorbitan monooleat) 80(or 20) 37 4] d4(PBS,
pH 7.40] #e-o{5 AAEE-A5=-1X10"° cfu/mLe] FAAGH)-FHAE FFE
Az3n FYe HAEEE 10cfu/mL =2 HEd

(F) EAE €A A 31 Haxd FL2 FIToE Wk FAY 01% FT AL
121, 158 71gxe F F@ A2ME A AR FAY 001% FIEE
1000~10000/g F

(7)) S379 AR : PDA 5& M4AOY agar AVH Hjx|o] HF F 28~30C o 1~2%
7-109) ¥1% ¥ A& AR T TR HE F5shd Wgel} ¥E

() ARAE BFFOR W F FHTOL 29 LAY FS A A @
omz 5% AsHE4EAL AT 100T, 38 o4 sless % FFELE
AASD FHE FAL FYSHA BGHA 18 FAY AFZF TEAFE 5%
o5 FA 0% FAE Wrldel YA E£F F FFIA 4Yo) S
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[~

o9 73 MAOY B3 FuA A9 F3F 22Y ¢4 N 25 2 7 2w 7F)

(7) HEe G4 Ushit 257 549 TAed $5¢ 3y nE ¥ gudoz
Wk AHe Aoz AR A% F 2R TR Al Lole ¢ & AL

29 74 BAE RAS R4 2HWES-ZRI)LERS) 24 W=

8 Ax FXHE, #F) G357 22 F LA(EL 9T # 9520 22 &
A TEEFYIHN AE EFE FF F A A& vy

9 A 29 AyET Fhe] WIE, 59 SFLAE BE7 JAYSFEF AP
AAA AL F=4T Bola} o9 AL FA9 AEE dulo] AYPHIE ¢ F A+

(10) 4= =4 4%

h ® 12¢] 3= £3 FH4E UeNS. 5497 d5For FE A3 28 4
€ vmEE Axe Y=F 25 77 1.03% 3 pHE 01AE Wskon A7
= g LEX7} 1000 o] =g

b #FAE ZAZ AMESA WAE SEAE AFSA 2E #3 F OxE 9% %E
e Ao Yeigon, 3 FFoes ofstA BEATE A Eike 2E3
0E 3 ARE 06AEE 2/ #A2FHAS
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¥ 18. gzt THF3+t) ¢E =4 & 4=

sample Al & (mL) NaOH{(mL) A (%)
D | SR 1SS 042 e, 189
LD N I /SRS N QAL o, 185 e
O N SN SN N L S N 185
O SN L SO NSO 0365 s 164
RO Joooe 10 0235 106 o
NON | SR LS 033 e 149
@ 10 0.475 2.14

O Fsh F7) glo] FAte] ¥ ¥ HAE A8 F ui2 AFA7 27

@ FEE-S AZlele wMFetA G A=A 2F

S BT AUt 297 M SE A EF

® FHTL ksl 5U7 MFR NPT

® w32 Frlete 7Y ol FES MET 48T

©® WFEe A 392 19 BE F AZNY #

@ F=do2 4Y o 19 waAZ oy @Y gAY F4o] #FAHA FAAT A=AI7] =

(1) A= =4 29

E 19 33 1HFsr) 25 246 g M=

sample L a b dE
D 70.92 8.45 62.55 94.94
B S R e T S
e e R T P R T
B S s e R s e ey
BN N NS I M D S
® 70.77 7.99 58.88 9241
e —— R R T s B A

(12)

frelohul=t ¥4 @}

ol =it Asparagined WA X Ho| ot 1/98 ZAHT FEHE LA
7} F59E Joe A AE2HRA FFo} Aspartic AcidS TE 295 F |2
Z7lslati7 23 HE F3 Foe AS AEE #AadHE AFE Ve
oA g AFL LAEA AR F A olwxilo] FrlEtirl HAgTE Haus
AX 392

da AR 2a Fo] §3Fo] O-Phospho-L-serined F #|, 43 42HL ¢ 15
2 FrtEe] F3lae] wad g v AMF E4LAHQ] ATt o] FolA ek
% Aoz AZE. F olu|iite] e FEF @R F AAHOE 50% 3=
#AF Y-S

h

(1)
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¥ 20. Fx} 1H(F3) TE 224

g feot=st 24

ppm(mg/kg)
Name Note
1 2 3 4 5 6 7

O-Phospho-L-serine 25898 | 19936 | 21391 | 30584 | 52483 | 609.08 | 384.04
Taurine 4452 59.83 7280 | 8549 | 7516 90.50 8747 | AE@%
O-Phosphoethanolamine 10130 | 14211 | 11661 | 12601 | 11816 89.74 94.85
Urea 687521 | 594529 | 5504.43 | 339740 | 140517 | 241993 | 425213 | ¢xvjo}
L-Aspartic Acid 81947 | 52628 | 999.64 | 1701.72 | 984.85 | 84177 | 75527 | AT
L-Threonine 50829 | 51009 | 47313 | 34903 | 16017 | 62595 | 58722 | @t
L-Serine 92167 | 92577 | 81373 | 60205 | 25058 | 105740 | 91270 | =gt
L-Asparagine 342895 | 3751.67 | 292429 | 49352 0.00 | 335543 | 3620.23 | @LA A
L-Glutamic  Acid 63040 | 591,18 | 59298 | 54468 | 35255 | 174428 | 89604 | zrAT:
Theanine 11301.36 | 10224.64 | 10183.61 | 9588.87 | 5845.70 | 10504.81 | 11195.37 | a4t
Glycine 71.75 67.68 6842 | 7415| 5728 | 11577 8547 | g
L-Alanine 900.93 | 919.39 | 75134 | 52268 | 268.21 | 120396 | 905.07
L-Valine 115530 | 119116 | 1060.74 | 84933 | 31631 | 1204.19 | 119314 | masx
L-Cystine 14226 | 13610 | 13029 | 14574 | 107.76 | 15347 | 14255 | %
L-Isoleucine 72825 | 71834 | 66872 | 49658 | 14544 | 70029 | 77715 | &%
L-Leucine 91144 | 91324 | 83531 | 63873 | 158.05| 86440 | 964.36| &%
L-Tyrosine 64844 | 59663 | 60167 | 561.22 | 32060 | 80770 | 691.95| ¢k
L-Phenylalanine 938.92 | 87892 | 85661 | 669.00 | 27451 | 93609 | 955.36
b-Alanine 8217 | 109.43 66.20 | 5077 | 3510 63.62 53.56
D,L-B-Aminoisobutyric acid 104.58 67.47 7068 | 3174 | 5849 64.20 54.86
4-Amino-n-butyric acid 120052 | 1260.68 | 1011.42 | 583.61 | 24193 | 983.16 | 1197.00 | <&t
L-Histidine 10517 | 10818 | 107.83 | 8159 | 4224 | 14606 | 11692
L-Carnosine 31744 | 32878 | 31756 | 33536 | 15274 | 35257 | 306.22
L-Omithine-monohydrochloride 36.12 36.88 31.96 | 3402 | 1653 81.4 46.65 | &%
L-Lysine 79208 | 78822 | 74637 | 589.97 | 30312 | 85733 | 87794 | &%
Ammonium  Chloride 203818 | 1891.76 | 1965.20 | 2678.72 | 3336.21 | 252552 | 2300.00 | 2t
L-Arginine 352938 | 345549 | 331811 | 2231.24 | 107577 | 2356.00 | 3499.94
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(13) 7H17), 74wl 2 BolEab #F 7

¥ 21, a3 1HFZ3) 28 240 & FHE ) -ElolESad B4

1 2 3 4 5 6 7
< 122 170 129 19 95 135 141
¥5HA 2 7 34 0 3 11 26
EGC 487 468 472 450 215 323 267
EFHA 75 43 2 13 2 3 10
Caffeine 12986 12666 12137 13337 12562 11841 11596
FFEHA} 995 493 890 485 163 376 209
EC 6 10 29 107 84 201 364
EFHA} 4 10 2 5 1 2 51
EGCG 318 271 293 382 99 22 23
Rt 4 10 59 108 14 4 1
ECG 951 1034 1036 853 267 432 401
EFHA 88 6 97 35 4 1 14
TE3G 65 99 73 84 75 119 125
FFEAA} 4 15 14 13 2 4 14
TE 118 105 99 94 48 88 75
EFHA 4 14 6 0 1 3 4
TF3'G 59 62 54 59 38 46 36
H¥FH=A} 10 10 1 1 1 2 2
TE3,3'G 566 565 577 529 278 458 408
EFHA 51 70 32 6 2 1 10
Total Catechins 1863.9 | 1953.8 | 2097.3 2046.4 755.5 1097.6 1193.9
Total theaflavins 737.1 830.8 803.4 768.5 437.8 711.0 644.8

7h 711z, sl 4 elolEEl ¥ &4 A EC(epicatechin)& O~@dAE A

9 vyehiA ftew F3tdol %A S48 @d AFF7F 100 ppm oo
el d3dd FFH0F 19 ¢E A @-OHdAMe o =4 A& 1
238

(1}) EGCG{epigallocatechin gallate)(-13 42)+= EC$} Hm S W To] FHHA &

(=)

O~@¥ Tk FeTol F3A FHNB @W AFTAN A Jdehgoed FsF
o] FE3 48 OH 487} @~-@HAAME 100 ppm ©]3E A2l YENEXA
e

ol@g At wE ¥ AAH gallic acid’l FH YL AP HEe=
Holn, Total Catechins® Fo] Z4=x ¥A} ostA 48 O~@¥ oA
1500 ppm o4& HFort 283 Wgse] 7o Fo) F @ 6-QW TE
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Total Catechins?] #3o] vlm3d A Yelbd

(&} Caffeine FFE& ZE FoA 1,200 ppm HAFE v|£FH $£AE Yeigord,
EGC(epigallocatechinje (D~@¥ 7 2% Hl&d X8 VedAw Gus @
T HnHew e §FE ey

(7)) Total theaflavinse] @3t ¢ 400 ppmE UEhlE ®¥ ABTE Adsn U
A FAME 700 ppmE AZZ =4 Ve vl 7A R Ccatechin)g] = ®
W AGTA JuA) Tol Mgt we #XE vehy

AL 12 &E vAAE Ao & F3hd AF A A
(1) ©A L& A ST 4FE 54 A
(h =28 B #oE g EAF 7] HsiA nEder & AlgeEE 53 2¥E
d AHE 71ed TH TEY A SAAG 7F AE 719 FA BAE nB o
79 FY oAV FoAEY 247, d&-FL 23, HA-3g F2 2= ¥4
AR, 2 @AY 2R FTHE A7l A 5 FAFHLE 94T dart Ue IF
7F 33 AeoA g L FAFolgt FEg G&o] FUHE AL FAT dolA
T 2} gAY BUHE 7% €471 v gAY oA Y vt ohg
FAe] Edo] /&5 @ EL B4 93X ¥E 9979 4= 2 Ay
7} A5 o] o7 AHE FE UL
(U) g9utdo s F3F /gL $EAD AA9 98 AR & AT §7F €dod
Fo)|a Ao E ¢ AEr Yol HIE FoY FE WEFAN AALHERY
AsdE 98 1g 3 W5 F 10°cfu(To] S48A £ Hole =r|9 22UE
A F)/g o] HEE JFFAY TAS Frlste HAo] LukxyY
(th) & g3 AF2A LEnAEY] £71 Bol HEFS a7 FAEHLL S0
7158 dn #dd ASde 7] IFF €017 93 A9 E AH(E 4,
B81814) 23g AASE A+E A © ZFEA &3 gA BEAEHE HE4L
At 718 A7 B7MsE ASdE pH ZEAE AL F£5 QAT FA7HE 9
Abgo] HEEZA gv Ry 548 A8 1S AsAE MAEY T8 o
2% S Qe
#F) H3A= AFA3 FUE 8 FEL 22 9 AR FTo|A HaA AZE
A vAE F4d aF FEE FAH 2R gAe =3 AR FAY
50%71A] FFTE 78l FEFEFE 228 487 s 9Yd #FE LEA
AzA W 2x B HAF Fd AVHTH)S U F 2E
@ |AHF(IFO 12007 #3, 30T, 3x10° cfu/mi)
@ ¥= g dA2F(ETdE, 30T, 10%cfu/g)
@ FEHF(AA W FT A "gd), 30C, 3x10° cfu/ml)
@ D2F(AA BATL FF 55, 40T, 3x10°cfu/ml) S AL
("h) g4d F7 OSeE #3L 53 g + E 3Bml + AIFE=T) + G2 A(H
old, Aeh)e Yol (maltose), ¥ (sucrose)zt 05%, 1%, 2%, 4%(w/w)S &9l
To|al 2zt Fod fitmd S EREY g4 Y-fAE (1R EE RAE)-Z(EE
o EL 3R, 23 TE vAYE)E 3 SFF H4L EFIE A=
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@) Az Y9 =3 70g8 FAd ¥ ERAL 2xdolz FYsA {Tsn
2 B o] W £4e] 2L AgSe BT ¥ WIF PATE Afen &
galel §7)9] B 0T BLI|NA LEAIH 2h, 48h ARE AHsS £
%, 4%, pH, AT4E 2%

24h = Maltose

0.5% 1%

1 ]
e = 3
- )

4sh

24h EL %_{1} Sucrose

i b

4

a9 75 93-S o83 Ud ¢EA AR

(Ah RER Az A FT T4 AEE Tt ¥ HI oz 0~4b(w/w)RA Holg
W ARE gadoz Frste SAANFHAT LA 1, 29 Fdx AT HIE
#FE A P

(oh F¥ ke UE A 306~367%, $E F 324~360%F o] o]yl A w
S8 2ol A FAU BEFdsy do L Fe A REe] F§iEHe]
el Al T & FF AoVt e AR 24

® 22 F2Q(dold, AW) F7) fAT-UST €E A £ WE

LT 24h 48h
0% 347 35.3
Maltose 0.5% 36.7 324
Maltose 1.0% 31.3 36.0
Maltose 2.0% 31.1 35.7
Maltose 4.0% 30.0 35.0
Sucrose 0.5% 32.7 35.5
Sucrose 1.0% 33.6 35.0
Sucrose 2.0% 33.0 33.0
Sucrose 4.0% 30.6 34.7

(&) A= o SEA AxA dE279 pHe ¥E 2443 551, 4823t 548
oot wolgd H7pFoA 48A13t9] pH7E 2443t WA A9 pHETH0.12~0.18
wokn 4g3Ct o $A A8 Z¢ 483 F-o| pH7L 24413 §9] pHEG
017~027% o W& #o|7} & AR v|Fo] W] FA ] o3 Tae] 4
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Aol wEA AR 1Y Fo] dojue ALw F2H(E 8). 231} 0.5~4.0% o}
Folv A5S HrleA od HEA T vEE 823 7t Adxd dFS vA

A FF

X 23 @49 H7} fAe-=d 485 F pH W3}

ol =t 24h 48h pH(24-48)h
0% 5.51 5.48 0.03
Maltose 0.5% 5.35 5.22 0.13
Maltose 1.0% 5.31 5.19 012
Maltose 2.0% Bl 5.18 0.13
Maltose 4.0% 5.33 5.15 0.18
Sucrose 0.5% 544 5.27 0.17
Sucrose 1.0% 5.35 512 0.23
Sucrose 2.0% 5.35 5.19 0.26
Sucrose 4.0% 5.34 5.17 0.27
E 24 9249 P7t HATUIT BE F A= w0
L ks 24h 48h
0% 0.06 0.06
Maltose 0.5% 0.06 0.06
Maltose 1.0% 0.06 0.06
Maltose 2.0% 0.06 0.06
Maltose 4.0% 0.06 0.06
Sucrose 0.5% 0.06 0.06
Sucrose 1.0% 0.06 0.06
Sucrose 2.0% 0.06 0.06
Sucrose 4.0% 0.06 0.06

(=)

h

(Eh)

B, F3ge 9aiTe: Uz g 24241717 48A)17F drE A B
294~36.1%, pH= 29 €53 Ao] 1d daTFHT} 0.07~010 AL ¥, A==
T S9ET ¥F 02~03%, AFFE LR V17 T Z AU AL (EY AH).
28y HERLE $AA7 F AR E4E JA8E 784 £, vd §% 39
Bt o Zol7t & FoE AAH

o dA Bacillie] =2A& A7) YA nising TS+ Lactococcus lactis
subsp.actis IFO 120072] wj<gd& 7P #4bde] dFd AE7L AHE wWjg
AARE ALEEAY 48 HFHE FATFEE FAY HFE =z (10°
CFU/g)H =% HE

DEA &l FHo)7 A<D FAEE TAEL 4, BalE 2 R FEHAle AEA E
3, 4E 4 #4 F AEA 74 EF, I %S JE S¥E 53 457
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o 9 f714ke] A= Av7l AAHAE LEA ufo FASALS WAL
HFeAE erz ga ¢F Ade AAdE Fo& 7I&dcr # 3= 444

() F LEALGES 19A4+29A QR 8AT 28400 284 dES W F &
A Ax ZL2 65T AFL=E FE3] 4xA4

(3h g FAA F=E(1), 95EFQ)F FEHAE)2 418 S AT dFo=
2 olF 3 TF/ A2 T L BHlste 49 FHY I Ahe] HF A FA9
Ha g 240 A FAIE ACRRE ©|§ 3714 AFE IR LEAE W=
AR o7 8 Aoz QAE. n2xFLe GRS Adolng g3 F
Aoz f74ke] EHE 49 AddMe S48 4 fIeHE 39 TEY} B
T8 38V fAA-8SH-axdo R 30 €AA 7 29 AL FFEELY §
Fol = 4% 7HA FHolEE WeA ey "I JrbY A: ¥ #49
obr et #FF SFENLY FFo] 27 B 05% ~ 2% 7HA FF AP
o m& SR, 4% ol BAME L3H FaHe B3PS UEIAAT U=
T 05% H7lTERO k3. o] EHAE v Fo] FIAHOE ¥YIito] Y
dEd v EFRFHYS AT £ Jou, fAE-B5d $E Fo 9N nxde
2 33 2FE AYYE 22w 1% Ve SFENNS S =g gl
7k A%e ved. 47 s8deE 28 TEAIE L AS3
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