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SUMMARY

I. Title of Research

Development of Industrial Technology to Produce a Long-term Fermented Kimchi with
High Quality

II. Objectives and Significance of Research

For the aims of developing industrial technology to produce a long—term fermented
Kimchi with high quality, this research was carried out separately 1) to develop
industrial technology to produce the Kimchi type and 2) to set up a national food
standard with some standard quality criteria for it.

Kimchi is the general term given to a group of fermented vegetable foods in
Korea, which has been traditionally and currently served as a popular side dish at
almost every meal along with cooked rice and other side dishes. After Kimchi Codex
standard was adopted on July 2001, there have been much more needs to develop the
Kimchi to be one of the worldwide famous products.

Recently, some demand of a long-term fermented Kimchi ("Mugeun Kimchi” or
"Mugeunji” in Korean) gets increased more and more in the food service industry of
Korea. The long-term fermented Kimchi has been known as a Kimchi specialty
product in the southern area of Korea. The characteristics of this Kimchi are known to
be more salty and more sour than general Kimchi types. Also, It includes peculiar
flavor compounds and tastes and makes Korean people nostalgic on taking it. It is one
of Kimchi type which is made with a little different method from general Kimchi types
and is stored at lower temperatures than a room temperature or cooling temperatures
around 0C for longer period than 6 months. Some long-term fermented Kimchi
samples was found to be stored for 3 years or even 5 years.

However, a few research results on the long—-term fermented Kimchi were reported
and there was few information on standard manufacturing method to produce it
industrially. Also, any national food standards on Kimchi do not cover some qualities
of the Kimchi type at present. Therefore, there are a lot of needs to develop industrial
technology to produce the long-term fermented Kimchi and to set up a national food

standard with some standard quality criteria for that Kimchi type.

_13_



III. Contents and Scope of Research

As above, this research was carried out separately 1) to develop industrial
technology to produce the Kimchi type and 2) to set up a national food standard with
some standard quality criteria for it. The contents and scope of the research are as
follows.

1. to survey present situations on manufacturing a long-term fermented Kimchi

2. to develop descriptive terms for descriptive analysis and to establish sensory method
to evaluate quality characteristics of a long—term fermented Kimchi

3. to investigate present situations on quality characteristics of a long-term fermented
Kimchi

4. to investigate fermentation characteristics during storage of a long—term fermented
Kimchi under different packaging and temperature conditions

5. to investigate microbiological characteristics during storage of a long-term fermented
Kimchi under different packaging and temperature conditions

6. to analyze quality and to evaluate general nutrients during storage of a long-term
fermented Kimchi under different packaging and temperature

7. to establish standard method to produce a long—term fermented Kimchi products

oo

to establish standard quality criteria and to propose a national food standard for a

long—-term fermented Kimchi

IV. Research Results

In order to develop developing industrial technology to produce a long-term
fermented Kimchi with high quality, this research was carried out separately 1) to
develop industrial technology to produce the Kimchi type and 2) to set up a national
food standard with some standard quality criteria for it. The detailed contents and
scope of the research are 1) to survey present situations on manufacturing a long-term
fermented Kimchi, 2) to develop descriptive terms for descriptive analysis and to
establish sensory method to evaluate quality characteristics of a long-term fermented
Kimchi, 3) to investigate present situations on quality characteristics of a long-term
fermented Kimchi, 4) to investigate fermentation characteristics during storage of a
long-term fermented Kimchi under different packaging and temperature conditions, 5) to
investigate microbiological characteristics during storage of a long—term fermented
Kimchi under different packaging and temperature conditions, 6) to analyze quality and
to evaluate general nutrients during storage of a long—term fermented Kimchi under
different packaging and temperature, 7) to establish standard method to produce a

long-term fermented Kimchi products, and 8) to establish standard quality criteria and to
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propose a national food standard for a long—term fermented Kimchi.

In order to survey present situations on manufacturing a long-term fermented
Kimchi, 11 manufacturing companies and 21 restaurants with s specialty of the Kimchi
type were screened through newpapers, mass media, internet sites, etc. The prepared
questionnaire included production volume, proper time for production, proper
characteristics of Chinese cabbage, manufacturing method, fermentation and storage
method, quality management method, marketing method and differences between the
long-term fermented Kimchi and general Kimchi. Some of manufacturing companies(7)
and restaurants(b) were visited for face to face interviews and their Kimchi samples
were taken collectively for physico—chemical and microbiological analyses, etc.

In order to develop descriptive terms and to establish sensory method to evaluate
quality characteristics of the long-term fermented Kimchi, descriptive analyses and
disciminative tests were taken with the 10 pre—trained panel members on the 10 Kimchi
samples collected.

In order to investigate present situations on quality characteristics of the long-term
fermented Kimchi, general chemical characteristics (for examples, pH, total acidity, salt
contents and reducing sugar contents), microbiological characteristics (for examples, total
cell counts, lactic acid bacteria(LAB) numbers, yeasts and molds, coliform bacteria and
microflora of LAB, etc), physical characteristics (for examples, texture, color differences),
special characteristics (for examples, free sugars, organic acids, flavor compounds, etc)
and sensory characteristics were investigated on the collected Kimchi samples.

In order to investigate fermentation characteristics and microbiological
characteristics and to analyze quality and to evaluate special nutrients during storage of
the long-term fermented Kimchi under different packaging and temperature conditions, 4
manufacturing companies(A, B, C, D) with a specialty of the Kimchi type as well as the
KFRI pilot plant as a control were selected. The fermentation and storage methods for
the Kimchi appled by each company were different each other.

In A-company, big plastic basket-type containers(80 ~100 Kg) and inner vinyl
envelops were used during storage of the Kimchi at 0C for around 1 year. In
B-company, both big traditional jars and big plastic drum-type containers (80~100 Kg)
were used during storage of the Kimchi in a 0C storehouse for around 1 year. In case
of those traditional jars, the Kimchi samples were stored at first in the jars buried
under ground for about 2 months, and then were transferred to other jars for storage in
a 0T storehouse for more than 6 months. In C-company, big plastic drum-type
containers (80~100 Kg) were used during storage of the Kimchi in a unused highway
tunnel (maintained at 13.75°C vyearly) for more than 1 year. Some of those drums
stored in the tunnel for some periods were transferred to a 0C storehouse. Also, some
of new drums were kept stored in the 0T storehouse from the starting time. In
D-company, plastic box-type containers(50 Kg) were used during storage of the Kimchi

in a 0C storehouse for around 1 year. Also, the Kimchi samples were stored at first in
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the traditional jars in a 0C storehouse for short times and then were buried and stored
under ground for about 5 months. The long-term fermented Kimchi samples of
D-company were prepared with different types of fermented fish sauces. In the KFRI
storage experiment as control, big plastic drum-type containers (80~100 Kg) were used
during storage of the Kimchi in a front room (maintained at 13C £ 6C yearly) of the
cooling storehouse system in the KFRI pilot plant for about 2 vears. one of those
drums stored in the front room for some periods were transferred to a -3C storehouse
for more storage.

As above, general chemical characteristics, microbiological characteristics, physical
characteristics, special characteristics and sensory characteristics were investigated on
the Kimchi samples taken periodically. Some strains of lactic acid bacteria and yeasts
were isolated and identified by 16s rDNA analysis method and ITS 1 & 4 analysis
method, respectively, at the Macrogen, Inc., Seoul, Korea.

A standard method to produce the long—-term fermented Kimchi products were
established by using the results from survey of present situations on manufacturing the
Kimch, investigation of present situations on quality characteristics of the Kimchi,
investigation of fermentation characteristics and microbiological characteristics during
storage of the long-term fermented Kimchi under different packaging and temperature
conditions, and quality analysis and special nutrients evaluation under the same storage
conditions.

Finally, a standard quality criteria and a proposal for national food standard of the
long—term fermented Kimchi were established by using the above results with the help
of Dision of Standardization in KFRL
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vh. Qw3 gy

FLA

g

‘o
b
A

1) 52 AAY F7 AFZF w3t 4

2o AR AV AFF AF £7] @ AL xwWE AL Temperature Data
Logger(ebro Electronic GmbH & Co. KG, Type EBI-6, measuring range : -30 to +407C,
Battery life : <2 years)E AFE3}AT o] 2E=A7|E AXFAoA 8] E3E EBI 6
QUICK-LOG (zI1glg Abg3to] Abdol &rkol StA A 7bestH, Ab$-ol datals &4

‘31— /\ o}]\c}i;}_

N

2) =

v g2 =52 AOAC W (1995)¢ whe} 2433t =, S22 44 71E A=
e ARS8k 106T oA Ffo]l M= Hdxsto] A7kt dAmwFo FEdwdF 54
- dBdae Ay £9, V)9 o FEs Ade FHaAA ddsin

(3) pH 2 AA A%

AE a9 A A pHY FdANEE 2487 Yte] thedt o] v|E
Fotol SA3AY. pHi= blenderz 3+ W= (paste)d®f 2] A%l pH electrode® 24
Yol A3 ul. AAAEI= blender® 7F HFEAH Y A8 °F 1 g8 AEF] dol AIT
éﬂ (100 ml) 3t o343k o3t (Toyo no. 1) 20 mlel 0.01N NaOH &< o = pH7} 83

2 di7hx] FA3Fe] Av]lE 0.0IN NaOH &9 Anjaks 343 & t59 2oz A4ks)

)

KeN
=
%

)

—

AE(%) = 28" NaOH (mD) x 0.0009 x NaOH factor x 10 x 383 (ml)
ANEZ (g = mb

7 =) % T020-1999)3% g=4ksdar4 (KS H2169)
I Aets ZAF F47]5S AHud, pHE 38 o, b=+ 1.0 o3tz FAs 3 9l
A

o]
oo, WA g ke 0.8 ol 3k, st A e A At 1.2 o]Fk= rAskal it

N,

)

N FE
o

A
2

ol
)
i

=5

° Ay
=

Y

=y
Y

(E

o]

4l & HAANESY A3, A 1 mlE A3 A (¢F 1008)g 5 10 mlE FH 3
o] 296 potassium chromate 1 mlE ¥ o] 0.02N AgNOso = A A3 o] ofzfe] 2]8 o] &3}
of ALt o, olu TelE= % (w/v) AT

A2 mE ANF 5 pRe] we wANRY %, AR B9 FAY 4% 9 P
Fe 2SN Sekel Thedt o] JE WHe WS Z4s9r. @AE blender®
2o} W5 (paste)dEI 9] AR oF 1 g& A 61 go} Aga] 54 (o 100W) she] o} of

of mlE #3}3l, 2% potassium chromate 1 mlE

el (Toyo no. 1)& AF&3te] o33k
2ol 0.02N AgNO; §Ho 2 2H3}o] o}
(w/w) °] AT

%HJ@

sﬂ 4 olgstol AustAOM, ol W9E %
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o e (%) = 28E AgNO; (ml) x 0.00117 x AgNO; factor x 10 x 32153 (ml)
AR AHF (g =5 mb

W oolg] A} Fow AR T Ao o3l HAAFEL

44 A go] 7t 3tATt.

LA A B

HAAEA (%) = TVL x NW x f x DVs x 100
S x AVs
A (o AgNO3)9] Z2njd 23 (mD)
4o 1 mlel st A48 &4 (o NaCDhe A (g)
£ AAgNR9 factor
DV, : A1 &2 34 & d(diluted volume)2] ¥3] (ml)
St AR AHAF (g = mb
AV @ EA A A Z 3] gef o] AR F-3] (ml)

ol

GB) 93

Blender® 3t RFAEle] A8 1 g& A8 do} AH3s] 34 (50 ml) 3sho] of 743
ool (Toyo no. 1) 1 mlol DNS AJ¢fF 3 mlE o] FA] vortex mixer2 E&3Fal #+&
= 583 FEsYT Ao WIE FHSF 16 mlE FJA3Fe UV-VIS
spectrophotometer (Jasco V-550, Japan)E AF&3F¢] 550 nmoll 4] &35 A3

6) MAE #F7 FA
E999 -9, PCA(plate count agar, Difco)t] K| & AF&3}o] GAERZ 343 A&
% pouring culture method® 30T Al 4847k vl %kdlo] A 4319t}

Akt A9 MRS(Lactobacilli MRS  agar, Difco)ei#o] BCP (bromocresol
purple) A A9k 25ppm O 2 ol Axgk wjAE AMEste] GAMEE M ARE HET
% pouring culture method® 30Col| A 48A17F v <F3lal = colony$} yellow WA Wk-S-S
UERA colony(+7]4F Bk & AlFstaith Edk of e RAbds P EA o o A
A37] 93ked BPB  (bromophenol blue) A 8ix|E  AF&3}AC}. BPBA & vj 4] =
MRS(Lactobacilli MRS agar, Difco)s] %ol BPBA A%} 20ppme Y o] A Z3}al spreading
culture method= 30Tl A 4841z wjatsict.  o]d] HA| Aoz Fo] gAY dAdHs o
= A& Leuconostoc sp.2.%, AAH o2 SHMAMS HHA Foo| 2 sto] glon A
AAo g FANS H= AL Lactobacillus sp.2 A5 31T}

g% 9 FFo] F42o] A%, PDA(potato dextrose agar, Difco)dl]#|oll 10% tartaric
acid 14ml/100mlE #H71ets @AEz 343 A 5s @23 S spreading culture
method2 25Ceol A 72417t vl 5 A3l

AT T2 AFE film (£ coli/coliform Count palte, 3M Microbiology Products) el
ANBE A3 T 30CoAA 484 7 v ka9 o).

=
2

o
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7 MAEY Fg ¢ 54
(7} AAabete]l £8 2 16S rDNA analysis methodel] 2%+ &4
ol A Akt Aol AFEE MRS agar plate™ U%-3lo] 0C WHare] B3
om oA WFo]lZ <o & plated 4719 colonyE Ae]dle] Zrtel =4 By w]%s
Fysdt. & 289 2 colony plates U3t #FEA ARLAAQA (F)vpa=A

O

(A &A Aol 9 F 3t a3 22 16S rDNA analysis method® &4 3} %3t}

@ Template DNA 2] 4]
It 1s important to use a pure cultivated bacterium for identification. Colonies are picked
up with a sterilized toothpick, and suspended in 0.5m¢ of sterilizes saline in a 1.5mé
centrifuge tube. Centrifuged at 10,000 rpm for 10 min. After removal of supernatant, the
pellet is suspended in 0.5m¢ of InstaGene Matrix(Bio—Rad, USA). Incubated 56C for 30
min and then heated 100C for 10 min. After heating, supernatant can be use for PCR.

@ PCR
Add 140 of template DNA in 20x¢ of PCR reaction solution. Use 27F/1492R primers for
hacteria, and then perform 35 amplification cycles at 94C for 45 sec, 55C for 60 sec,
and 727C for 60 sec. DNA fragments are amplified about 1,400 bp in the case of
bacteria. Include a positive control (E.coli genomic DNA) and a negative control in the
PCR.

@ PCR products®] &4 #7
Remove unincorporated PCR primers and dNTPs from PCR products by using Montage
PCR Clean up kit (Millipore).

@ Sequencing
The purified PCR products of approximately 1,400 bp were sequenced by using 2
primers as described(Table 1). Sequencing were performed by using Big Dye terminator
cycle sequencing kit v.3.1 (Applied BioSystems, USA). Sequencing products were
resolved on an Applied Biosystems model 3730XL automated DNA sequencing system
(Applied BioSystems, USA) at the Macrogen, Inc., Seoul, Korea.

3 4. A2t FA- A amplification®} sequencingl] AF-8% primers
Primers Sequences of primers Amplification Sequencing Reference
27F AgA gTT TgA TCM TGG CTC Ag o
1492R  |TAC ggY TAC CTT gTT ACg ACT T o
S518F CCA gCA gCC gCg gTA ATA Cg @
S800R TAC CAg ggT ATC TAA TCC @

Analysis : http://rdp.cme.msu.edu/html/, http://rdp.cme.msu.edu/

Reference : Nucleic Acids Research, Vol. 18, Supplement
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(W) &xe 28 2 ITS analysis methodel] 2]3%F

el ZR Ao AFEE PDA platey® ®3-3e] 0C WHae] w1
oA WFolR & plated 4719] colonyE AE|ste] TR ¢4 #e wde 9
stk ¢ S8¥ 7 colony plates EE st #FEAH AEAAD (F)rt2=A

(A 2ADel o)Fste] vh&3 28 ITS analysis method® 578 3F 31 Th

@ Template DNA 2] 4]
It is important to use a pure cultivated fungi/yveast for identification. Colonies or
mycelium are picked up with a sterilized toothpick, and suspended in 0.5m¢ of sterilizes
saline in a 1.bm¢ centrifuge tube. Centrifuged at 10,000 rpm for 10 min. After removal of
supernatant, the pellet is suspended in 0.5m¢ of InstaGene Matrix(Bio—Rad, USA).
Incubated 56C for 30 min and then heated 100C for 10 min. After heating, supernatant
can be use for PCR.

@ PCR
Add 1x0 of template DNA in 208 of PCR reaction solution. Use ITS1 / ITS4 primers
for fungi/yeast, and then perform 35 amplification cycles at 94°C for 45 sec, 55C for 60
sec, and 72T for 60 sec. DNA fragments are amplified about 300~600 bp in the case of
fungi/yeast. Include a positive control (Penicillium spp. genomic DNA) and a negative
control in the PCR.

@ PCR products®] &4 #7
Remove unincorporated PCR primers and dNTPs from PCR products by using Montage
PCR Clean up kit (Millipore).

@ Sequencing.
The purified PCR products of approximately 300~600 bp were sequenced by using 2
primers as described(Table 1). Sequencing were performed by using Big Dye terminator
cycle sequencing kit v.3.1(Applied BioSystems, USA). Sequencing products were resolved
on an Applied Biosystems model 3730XL automated DNA sequencing system (Applied
BioSystems, USA) ) at the Macrogen, Inc., Seoul, Korea.

¥ 5. E% sAA amplification¥} sequencing®l| A& primers

Primers Sequences of primers Amplification Sequencing  Reference
ITS1 TCC gTA ggT gAA CCT gCg g o o
ITS4 |TCC TCC gCT TAT TgA TAT gC o o

Analysis : http//rdp.cme.msu.edu/html/

A
A 78 texture analyzer (Model TAXT-2, Stable Micro Systems, Ltd., England)&

Abgske] et 2ol AT dBRwEe Ay, FielAM of b ot E7F-wS

1
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EHd & E7] F-EEs 203 FAs o, AduiFy HdA e Aeede 2e WHoe=
108 Z43tHtt. o]d texture analyzer?] %9372 pretest speed 5.0 mn/s, test speed
1.0 mmn/s, posttest speed 10.0 mm/s, rupture test speed 2.0 mn/s, distance 15 mm ©] At} %
A g YeRE force, v1F F745 YEeR & distance, L8] 3L area, peak T+ 52
2 Hrietsitt.

AA A FE] AR v S wojifo] &) FE} o
REow i, WA =2 PA He T FA=R %71%: AAG TS Spectro-
colorimeter(Minolta CR-300, Japan)& AF83le] L, a, b g}% 7+ 7y 3R =R 519t

AE*abi thg-e] Hom AMEHOM, Ly ay bt 271 AR AmgS or)sa, o
o, & WS MR 1%=9691, ax=0.03, b*=1.85 ©] T}

49
I
.
Ay
w
=~
Ul
i
2
Ko,
i o

AExab = [(L-Lo)* + (a-ao)’ + (b-bp)"1"* = [(AL)® + (Aa)” + (Ab)*]"?

AE*ab<> %}H Aol wE vheat 2ol sidd 4 vk =, AExabe] gke] 070.5<

=
23 Ao], 15-30& AT & AL A o,

Aa7E AL gl A$olil, 05-1.58

3.0-6.0< fﬂxw Ape], 6.0-128 =3 #AAG Ae], 12 oS vhE AE Mom FH4F
- AT

(10) 23

A A HE B0gs FHote] 50ml TFTE 3319 blendingdt ¥ 250 ml centrifuge
tubeo] B & T2 A5 4TolA 8000rpmo.= 10#-7F 94 FEA17l & AF RS 100
ml volumetric flaske] ¥ o] 752 100 mI7FR] ARLl. o] o 10mlE # 3l 5g9
resin (mixed resin, Simga. Co., M-8157)-& #7}3lo] Heldo] Fax o=z W3t 0.2um
filter® A3k & oY ARE T E4317] Ak oy AAP A== -20C WL

of &AIZF BAsevk. HPLC (Jasco, Japan)ol 33 dAg] A& 2008 FYste] &4
ek olw] AFE3F column & YMC Pack ODS-A columne] $1al, &13= acetonitrile :

TR

water = 75:25, flow rate 1.2 ml/min, detector= RI, =& # % fructose, mannitol,

glucose, sucrose, maltoseS AM&3}31 T}

(11) w714

AAN 1mlE 32 THF2 25v 34 & °F 107t sonicationd}©] membrane
filter(0.2mm) &= oA AZ1 5, oA ANEFE &7 F438H7] Hste] ol#d dAxe Alm= -20T
Ygarel Azt dastity. HPLC (Jasco, Japan)ell si&3d A2 A5 20WE 9434
B39 olu 4 AL Aminex HPX-87H (300 mm x 7.8mm) column, ©]&7%3
0.008N M-S0, flow rate 0.6 ml/min, UV detector 210nm, oven temperature 50C ©]3 2
o, ¥FE2E acetic, citric, fumaric lactic malic malonic, oxalic succinic, tartaric acid
(Sigma, U.S.A)E AF-&3F% T

f
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(12) vgd C

qdel AEE 4 24357 98k AA 243 5 AAAEE 20T HEB3A
t}. 53 AlE 25gF 109% metaphosphate&< 25mle 7}3kar o] fdof] 5%
metaphosphate &8 o]&3}to] 100ml volumetric flaske] A-&3 & 0.2um syringe filter
2 oq3g 5 ooy ANREE 3 E457] fske] ol#d dAe AlEE -20C Wealed v
Al Baetdtt. HPLC(Jasco. Japan)oll 3sl-&d dAel A5 20us FH3te] =3It
Vitamin C ¥4 27& column® pBondapak MC18 (3.9x300mm)(Waters) & ©] &35 1L
ol &AL 0.056M KH:PO, : ACN = 70 : 30 o= 3&At}t. Flow rate® 0.8 mL/min, UV

254nmol A 243 . Vitamin C standards sigmaAl] &8 AF&-3}15 ).

e 3 v M FZF (solid phase microextraction, SPME)

A A s sk, WA AHE 5 AAE o] ARE ot
< -20C WEale] H#Asdrh sfEd dAE o 10mls vial(50x25mmyell @it 2
3t 3] ¥FES Y89 100um filme] PDMS(polydimethylsiloxan) / Carboxen fiber
(Supelco Co., Bellefonte, PA, US.A)E F4o U & oA 3023t stirringshA A
PSS HAAZ F )| AAELS GC/MSDHPE’I)E o] &3t +413A Tl Columne
DB-Wax (30ml x 0.32 mm Ld., 0.25um film thickness, J&W Scientific U.S.A)S. = 50T
(Gmin)el A 200C7FA 1.5C/mino2 <5 3 F 1023k FA 3kl 24319, ol
injector= 200C oA splitless® 3FR o1, 87| A= Hel = 15cm/sece] 502 493}
At AlEe] o] 3} Ellelectron impact ionization) mode® ionization voltage™ 70 eV
2 3}% 3L, mass range= H50~5502.% 3T MSe %3+ interface 280TC, ion source
230C oldar, 2+ AE-L Wiley 275 libraryE AFE3Fe] 3FQ13F5 v}

(14) 52 AAY A543 BA &of AT L HrF Iy AA

AE H& HdA9 54 HARE /Y B S dAS] st 4 F=RE
10F9 &2 AAo diste] BAREA 2 xpo]2d AxE Fdsiatt. THE AA de8
2 108s ddste] HAMEA R RojE HdASIAL F& HA Y B2 EA gk ¥
So| #AeHNE HAAFAY. TS oA Axd HAAE A VHEE AFHSY 5
Ao #Fd FH HME sty FHE AT fdo=m Foa BeHAE AAEY
th oju] AlE & WAZF v A @& AR vig = R AA 2~3 24E €Al
e 92 T FHRTFY A AREER AFTSHIL, FeHIE 16 AU (line-scaling
method)ol uwe} #7138kl on, H7A3E SAS programS o] &3te] EASEow 43}
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g A A vste] H& Ao AA Mol ofFg MAAS wa wE W, AHA, Alutka
Aube] w3, A0S dr)tha F sk

52 A9 #ed EAo| uig FH Fo AAd #eAA AEAGE 9E A3
#HeHItE AASAT s Hrhe 156 AR nEl Hrhsidl e, HrhA9E SAS
programe ©]-§3le] FATgH o2 F4319 )

E8 B AAE 04T #5H ARY Az
sample Appearance Smell Taste Texture After taste
-Moldy odor Fish sauce taste
*Dark red . ) Seasoning taste
\ *Kimchi smell
«Little Hot pepper— Long—term fermented )
*Sour smell . . . Fish sauce—
powdered . . —kimchi taste Crispness
A . . *Roast kimchismell _. taste
«Little seasoning Bitter taste tough
. «Carbonated smell Sour taste
*Moisture : Sour taste
*Fish sauce smell . ,
*Tender Roast kimchitaste
*Off smell ; A
Kimchi stew taste
Sour taste
Dark red Fish sauce small Sgltlness .
. Fish sauce taste Fish sauce —
Much seasoning  Moldy odor Tender
B Sweet taste ; taste
Brown color Sour smell . Crispness )
) X Bitter taste Saltiness
Little moisture Bed smell
Carbonated taste
Hot taste
Sour taste
Sour smell ,
; Saltiness
Ginger smell Fermented kimchi
Dark red Moldy odor Fish sauce -
. , —taste .
Roast kimchi Hot smell . . Crispness taste
D Roast kimchitaste .
Transparent Hot pepper powder Hof taste Tender Seasoning—
Much seasoning  —smell ) taste
Fish sauce taste
Stale smell
, Sweet taste
Fish sauce smell .
Bitter taste
Stale smell
Fish sauce smell )
Seasoning smell Seasoning taste
Dark red Fish sauce taste Fish sauce —
Sour smell )
Brown color Saltiness taste
E Salty smell Tender .
No marketable ; Sweet taste Seasoning—
Ginger smell
Transparent Sour taste taste
Moldy odor ; .
. Kimchi stew small
Bitter smell
Kimchi stew smell
kimchi taste
Fresh cabbage smell carbonated taste
. Fish sauce smell salty taste
control  bright red . -
. . Seasoning smell salted fish taste hot taste
(middle moist ¥ d crunch I
hase) glossy ot pepper powder sweet taste salty taste
P -smell hot taste
Hot smell Fresh cabbage—

kimchi taste
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£ 10, AA AFAZAAG AR zeY 20 AASE He A1 HH 54

& HA A EH pH A= OGw/w) ARG w/w) S F(mg/g)

YC 3.58 1.76 3.39 5.79
SK-1 422 1.04 3.51 9.21
SK-2 4.32 0.97 2.81 8.87
SK-3 3.80 1.98 2.81 1.80
CsS-1 3.44 1.55 5.38 1.59
CS-2 3.25 1.62 5.27 1.88
CS-3 3.30 1.82 3.98 1.50
CS-4 3.49 1.55 3.86 6.60
SD-1 423 1.26 2.99 5.60
SD-2 422 1.53 2.81 1.50
JG-1 4.38 0.99 3.81 10.25
JG-2 441 1.08 3.63 147
JG-3 3.78 1.33 427 3.78
HW 3.95 1.17 3.63 29.02

SN 412 0.74 3.16 6.53
3t 3.90 1.36 3.69 6.36

*YC AN (52 A A, SK-1: BRAIEE A5 52 4A), SK-2: BHAER25 A7 52 AA), SK-3:
BRA(AZS 52 AA), Cs-1: CHAEEN S5A4F 52 4A), CS-20 CHAEHEW Z=528HE A 52
HAD, C5-3: CHAOTAAN Eet2dE AF 52 AA), C5-4 CHAOTAAN E=t2EHE AF 52 HA-E),
SD-1: DHEA1270E 52 2A), SD-20 DIEA6/HE 52 4A), JG-1: SHHEhE 52 4AD,

HOMNE 52 4A), JG-3: /A O/1E 52 4A), HW: gdFF(F2 4A), SN €153 (F2 2A),

E 1L AA AFEdgadA gasts B 449 sgn 54

& HA A EH pH A= OgGw/w) ARG w/w) A (mg/g)
KH 3.46 164 971 20.92
SA 3.62 1.71 456 154
oG 4.00 2.27 6.44 2.86
KL-1 3.73 1.60 4.68 12.06
KL-2 3.52 191 556 3.78
BD 3.56 1.78 433 1.57
bk 3.65 1.82 5.88 712

«KH: H3aCgs, &
KL-1: 7857+, 2d



¥ 12, AA AZAEZ=GAANA AietE 52 AA 9 v A=A EZ(ESR: cfu/ml)
52 AR AE* TIT At B2H 9 Fgol e
YC 7.6%10° 3.4x10° 7.0x10° N.D.
SK-1 6.1x10° 4.5%10° 3.3x10" N.D.
SK-2 3.9%10 3.9%10 1.1x10* N.D.
SK-3 3.0x10° 6.0x10" 2.5%10 N.D.
CS-1 2.8x10° 2.2x10° 2.7x10° N.D.
CS-2 9.8x10° 7.9%10° 6.2x10° N.D.
CS-3 3.6%10° 2.8x10° 1.3x10* N.D.
CS-4 1.3x10" 5.9%10° 1.8x10* N.D.
SD-1 3.2x10° 6.2x10 2.1x10° N.D.
SD-2 45x10" 2.9x10" 1.8x10° N.D.
JG-1 4.5%10" 6.3x10 6.3x10 N.D.
JG-2 2.6%10 3.7x10" 3.5%10" N.D.
JG-3 5.4x10 4.2x10 3.2x10" N.D.
HW 4.9%10° 2.2x10° 1.5%10° N.D.
SN 1.6%10 1.4x10" 5.8x10° N.D.
* <3 10>9 A9 e
W13 AA ARAELANA Ak Be AA e gakre] w3 v
mo Ax Alma % At (cfu/ml) BPB-MRS medium(cfu/ml)
T - BNpt = Yellow colony | Leuconostoc sp. Lactobacillus sp.
JG-3 4.2x10" 4.2x10" 4.5%10° 4.3x10
Cs-1 2.2x10° 45x10° 1.2x10* 2.4x10°
CS-2 7.9%10° 3.4x10° 4.0x10" 3.0x10°
CS-3 2.8%10° 5.0x10" 1.5%10° 9.0x10°
CS-4 3.0x10° 2.1x10° 1.3x10* 4.8%10°
SN 1.4x10" 3.2x10° 2.4x10" 3.5%10"
* <3 10>9 A9 e
¥ 14, AA 9 AREEALAA ALEdE 52 AA Y vAESHE EA (S cfu/ml)
52 HA AEx FTIT HA 2R 9 FEo o At
KB 1.8x10° 1.5%10° 1.4x10° N.D.
SO 4.9x10° 2.5%10° 1.0x10" N.D.
0G 1.0x10° 1.7x10° 3.2x10° N.D.
KL-1 3.5x10" 4.9x10" 7.4x10° N.D.
KL-2 7.0x10% <2.5x10° <2.0x10 N.D
BD 1.9x10° 2.0x10° 2.8x10° N.D.
* <3 11>9 A% g
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%15 AA ) AW 2QholA AHgEs B @A gake] v v
mo 13 Ags I BAAFF (cfu/ml) BPB-MRS medium (cfu/ml)
- B Bt Yellow colony | Leuconostoc sp. Lactobacillus sp.
0G 1.7x10° 1.7x10° N.D. 2.0x10°
KL-1 4.9%107 4.9%10 2.5%10° 5.5%107
KL-2 <2.5%10* <2.5%10° N.D. 4.5%10°
BD 2.0%10° 1.6%10° 2.5%10" 1.8x10°

160 HA AlE=JAA sk 2 gAY 2430 54

52 A AE* 1A (mm°) 5 (g) 7 (mm) Peak
YC 3,984.7 965.4 14.6 2.0
SK-1 4570.8 1,264.5 15.0 2.8
SK-2 4,183.0 1,024.1 15.0 2.0
SK-3 3,474.8 985.2 13.5 2.0
Cs-1 3,909.5 1,068.5 14.4 3.0
CS-2 3,025.2 755.5 13.8 3.9
CS-3 3,324.9 9104 13.7 4.1
CS-4 3,174.8 837.8 13.2 2.0
SD-2 2,668.2 755.1 12.9 1.3
JG-2 2,926.4 372.4 15.0 2.7
JG-3 3,248.5 904.6 14.8 2.7
HW 2,940.7 892.1 13.2 2.3
SN 3,737.0 849.9 15.0 3.6

2o A ANEx 1A (mm°) = (g) 7 (mm) Peak
SA 2,070.7 827.5 144 2.2
oG 2,325.6 7437 144 2.1
KL-1 3,817.1 1,129.3 134 2.0
KL-2 3,043.1 867.6 14.8 2.1

* <HE 11> 293 22
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E I8 B QAL ARAXAANA Yashs Be gAe) AE 5y
vo 715 2/ A% g A=
s A A L a b L a b
YC 54.35 1.23 15.03 64.09 348 25.94
SK-1 52.12 -0.81 10.96 60.08 0.80 21.47
SK-2 58.35 -0.57 11.52 65.20 2.00 20.01
SK-3 51.42 -0.08 12.11 63.64 1.65 21.09
CS-1 49.01 0.64 12.80 61.88 343 27.37
CS-2 55.29 -0.22 14.57 65.36 2.70 25.86
CS-3 54.58 -0.46 14.24 64.17 2.47 24.17
CS-4 49.04 1.67 12.45 61.88 552 21.32
SD-2 48.17 1.74 12.54 68.58 4.00 24.70
JG-2 49.92 2.08 13.98 66.33 313 17.74
JG-3 48.25 0.74 15.12 61.58 0.82 24.57
HW 45.83 2.38 13.98 63.90 6.68 26.94
SN 50.22 0.84 13.35 65.02 0.72 22.30
*<3% 10> 497 2&
E 19 5 AN AEzAIAAN ATE H& AA A% 54
= o 15 =7] M= A
5 AR A EH* L a b a
KH - - - - - -
SA 45.06 511 15.56 61.00 4.64 24.09
oG 43.34 357 16.52 66.53 2.50 25.55
KL-1 50.13 2.95 16.65 64.54 0.83 23.64
KL-2 47.48 3.39 16.77 67.40 141 21.02
BD 55.54 0.48 14.98 63.12 -0.37 23.11

o A9 FEEY = TFHE 0375 ~ 5940 %E A B wE & x}o)

BE X
S v fn ] Fu
7F QAL 8 F maltose® V) AEW AEH I 3 99 ARE UERA Skt

e 8 Ay 5 f7)AF e 0350 ~
2b 5o wElA] = malic, malonic, lactic

=
acidy= H-E9 E& ZAAdA AE=H vkdA oxalicH citric acidys AEF4E & AAHY
=
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E 20 A% 2 NG AE B 449 FeY FF @9 %)

Samples* Fructose Mannitol Glucose Sucrose Maltose Total
SK-1 0.015 0.610 0.435 0.015 - 1.075
SK-2 0.010 0.670 0.485 0.010 - 1.175
SK-3 0.050 0.690 0.095 0.015 - 0.850

YC 0.090 0.340 0.025 0.020 - 0.475
CsS-1 0.020 0.520 0.000 - - 0.540
CS-2 0.055 0.400 0.015 - - 0.470
CS-3 - 0.940 - - - 0.940
CS-4 0.025 0.435 0.280 - - 0.740
JG-3 0.060 0.460 0.100 - - 0.620

HW 1.160 1.195 2.340 0.665 0.580 5.940

SN - 0.345 - - - 0.345

KB 0.675 0.385 1.470 0.120 - 2.650

SA 0.360 0.780 0.850 0.400 - 2.390

oG 0.080 0.420 0.055 0.175 - 0.730
KL-1 0.010 0.302 - - - 0.312
KL-2 0.082 0.330 0.336 - - 0.748

BD 0.040 0.165 0.170 - - 0.375

* <X 10>9 <X 11> A9y 25

E 21 AR 9 oA E AE 5 AAY {4 T (@9 1 %)

Samples* Oxalic Citric Malic  Malonic Succinic  Lactic  Acetic Total
SK-1 - - 0.025 0.025 0.025 0.275 - 0.350
SK-2 - - 0.025 0.075 - 0.250 0.075 0.425
SK-3 - - 0.025 0.100 0.025 0.425 0.250 0.825

YC - - 0.050 0.050 0.025 0.450 - 0.575
KH - 0.1 0.125 0.100 0.150 1.025 - 1.450
HwW-1 - - 0.100 0.050 0.050 0.400 0.050 0.650
SA - - 0.100 0.025 - 0.950 - 1.075
Cs-1 - 0.175 0.175 0.075 0.550 0.025 0.725 1.725
Cs-2 - - 0.050 0.025 - 0.775 - 0.850
C5-3 - - 0.050 0.075 - 1.225 - 1.350
Cs—4 - - 0.050 0.025 - 1.100 - 1.175
JG-1 - - 0.050 0.025 0.025 0.625 - 0.725
oG - - 0.600 0.075 0.175 2.225 0.150 3.225
KL-1 - - 0.250 0.200 0.250 0.925 0.125 1.750
KL-2 - - 0.125 0.075 0.075 1.200 0.075 1.550
BD - - 0.100 0.050 0.050 0.975 0.125 1.300
HW-2 - - 0.150 0.175 0.050 1.100 0.150 1.625
SN = 0.075 0.075 0.075 0.050 0.400 0.250 0.925

* <X 10>9 <X 11> A9y 25
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322 A g oo A

B BS 7129 SPMEC] 93 A%

Samples*
Compounds

SK-1

SK-2

SK-3

YC

KB

HW

2-methylene-Butanenitrile

3-(methylthio)-1-propene

40.33

11.88

18.86

35.20

11.84

9.10

3, 3,~tiobis—1-Propene,

26.26

143

1,2-his(ethylthio)Ethane

13.64

9.15

9.04

13.34

1,3,5-Cycolheptatriene

1,3-Dithiane

113

217

2.38

1,4,7,10,13,16-Hexaoxacyclooctadec

0.18

1,4-dimethyltetrasulfide

1,4-dioxan-2-yl-hydroperoxide

1-Butene

146

1-Methyl-2-(3-pyridyDazetidine

1-Pentanol

1-Pentene

746

1-piperidinecarboxaodehyde

2,4-hexadienal

2,5-dimethyl-Furan

0.62

2-butanoic acid ethyl ester

2-Cyano-2-hutene

3.21

562

2-Furanmethanol

0.72

2-Methyl-5-(4' -methylphenvDsulfon

0.35

2-methyl-5,6-dihydropyrrol

2-Penten-1-ol

2-phenylthyl isothiocyanate

381

2-prrolidinone

2-Vinyl-1,3-DITHIANE

5899 122

3-(5,6-2H2)Deazauracil

3,4-Dihydro-3-vinyl-1,2-dithiin

4.5-epithiovaleronitrile

4H-pyran-4-one

9.08

9,12,15-octadecatrienoic acid

2.79

Acetic acid, 2-(thiocarboxy hydraz

1.92

*<E 10> <% 11> &
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E22(A5). Al E

.

Compounds

BD

Alpha-farnesene

Alpha-pinene

Alpha-zingiberene

Aromadendrene

Azocine

Beneneethanol

Benzaldehyde

Benzene

Benzenepropanenitrile

348

257

2.79

beta-bisabolene

3.89

beta-Phellandrene

718

beta-sesquiphellandrene

3.68

beta-Thufene

Bicyclol3.1.1 )hexane-sabinene

6.09

Bicyclo[3.2.1]Joctan-2-one

B-phenylethyl acetate

C6 H10 S2

Camphene

Clofexamide

Cyclohexane

Di-2-propenyl disulfide

3.244

141

Di-2-propenyl-trisulfide,

AR

1531

Dimethyl disulfide,

2948

19.24

463

5.61

dimethyl-trisulfide,

20.01

Ethyl acetate

141

Ethyl myristate

Ethyl vinyl ketone

Hexadecanoic acid

iso-VALERIC ACID

Limonene

*<3E 10>¥ <% 11>3% 2
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FE 244 Al 2 oA E dE 58 AA9 SPME & AEd IR

Samplest | gg. SK-2 SK-3 YC KB HW SA  CS-1  Cs-2 Cs3 Cs4 SN ]G3 0G KLl
Compounds

Methyl 1-Methyl-d3-2-propenyl Ether - 0.07 -

Methyl formate - - - 16.42 - - - - - — — _ _ _ _
N,N-dimethyl-Thiourea - - - -

n-Propyl trans-1-propenyl sulfide - - - - - - - - - - - - - - _

Permethylated and preduced product - - - - - 13.86 - - - - — _ _ _ _

Pyrrolphane - - — _ _

Sabinene 016 021 - - - - 4.65 - - - - - 718 - -

Tetadecanoic acid - - - - - - - - - - - - - 968 _

Thiazole 0.19 - - - - - - - - - - - - - 481

Thiocyanic acid, methyl ester - - 0.89 3.21 - - - - - - - - - - _

Thioethan - - - 0.00 - - - - - - - - - - -

Thiourea 073 019 - 208 - - - - i . . - - _ -

Toluene - - - - 512 - - - - - - - - - -

Trans-2-4-heptadienal - 0.14 - - - - - - - - - - - - -

Trans-alpha-bergamotene - - - - - - - 959 - - - - -

Trans-caryophyllene - - - - - - - - - - - - - 50 _

100 100 100 100 100 100 100 100 100 100 100 8.0 780 950 940

*<E 10> <% 11> &
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2 A

[
i
cocooo] |
| 1\

| ‘ \ g 7 A

! X! o ] { \, I {
LS s | W | W - U Y . AHUIL,J\ L

= R — . e — - — - .
50 A bt ehG abh 1500 thes 1a00 15508 1880 ok 00 22'00 2460 55100 55100 5000 5200 54100 5660 500

2% 6. 52 AAe vt fdA oA SPME® 9&] HEF IR GC/MSD
chromatogram patterns

SPMEe oja] dE:d 52 AAe F7|48S <& 22>9 <27 6> vehglon,

| & AAF 8Fo] l-propene o] @ol 3

HAxm F2 AXe Fo ] Aol &HA e sulfide A F3pEo] ol A&

Ao, HF o Fr]AdE< dimethyl sulfide,

52 1 HdE:EQla, Ao 7)<l

zingiberenen 4 &-o| Alg5] ug} FHE=FH oW, 53| 52 AA A= propene FF=o] v}
7 AE AER AT

6) &4 54

e A4 g 0]

A& A% Az Ry g zojg g A % A% FU Az I A Fo
SK-1 | 88+33™  48+19° 7.0+32™ 6.0+37% 47+37" 79+30% 7.7+37° 0426  69+37"™
SK-2 | 83+20° 5 2426  54+2.2°

5

825" 564245 55+28%  40+1.3° 85+28% 71+25% 4

SK-3 | 11.0+21% 87+33® 97423* 75+32% 7.1+36™° 6625 097424" 72428 854257
YC 125+1.4%  7.3+30% 80+2.6™ 63+3.17%° 66+28%0 764387 11.0+2.3* 67+2.7% 2+2.4™
HW  [104+2.0™% 76+33% 04425 724447 78+36%° 82+41%" 04+24™% 65+29% 88+1.8"™
CS-1 | 120+1.9% 6.0+3.1% 103422° 90+24° 81+467 67+5.0™" 10.3+25™ 80+28% 95+22%
CS-2 | 119+20% 68+27" 100429 6.3+2.8% 6.0+35™ 79+42% 96+16™" 65+28%" 82+32%
CS-3 | 11.1425% 72428% 82+22% 49425  49+28% g1+32% 97+36™ 67+3.17" 67+2.1"
CS-4 | 11.1+1.7% 64424 81+1.8™ 6.0+2.87 58+3.0™¢ 85397 09+28™ 66357 65422
sC 75+3.1%  69+34%  6.3+26% 574357 6843677 68+24%¢ 53431 75436 55432
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& 23(A1%).

) <17 A 2 A7} ViR

58 34 o o

- A= N L_Zﬂ

RER A pd wF TEHY A A A eld 237

A NEE
SK-1 | 62+1.9% 6.0+1.3" 79+31" 94+22  51+24 36427  7.1+32" 74429 -
SK-2 | 58+29%  6.0+24" 47428 73+29 57432 48+32%  43+27°  87+18 -
SK-3 | 81+1.9° 4.8+24" 92+27®  73+35  68+31 35+1.7"  06+25°  82+19 -
YC | 98+1.8™%  87+22° 122415 109425 81+38% 209+20° 097+29% 80+32%° -
HW | 129+1.7% 11.8+22* 89+3.1™%® 92+27™ 68+27" 57+24® 96+35P° 71+2.8%° -
CS-1 | 87+3.65 50+1.9% 103+2.9™ 85+28%° 50+33 46+38% 10.1+1.9° 83+43% -
CS-2 | 65+27% 6521 81+27™% 79+35%° 67+32 41+25% 66+3.3"%° 67+28%C -
CS-3 | 6733 54+32% 69+27°" 90+33" §3+28 38+23" 50+28™ §2+26%° -
CS-4 | 95+37™% 82429 10.7+31% 10.9+2.8° 65+3.7 41+25% 77+37%%  53+31° -
SC [107+21™ 81+3.1% 95+33™¢ 7.1+33"™ 86430 4.8+28% 6£5+46°° 79426 564317

* <% 10> ddy 22

I 24 AA e AFxgdioA] AEsE 52 AAe T4 5

ENE o ]

NEE: A9k A2k Ak &0 Zug 5t AA B Aukdn AZFr] g5y
SA 116425  01+39% 105+27° 81+32°  04+47° 57+46" 10.6+3.6° 7.3+44  98+34°
0G 0.2+42.9%°  80+36™ 03+28%  46+33" 100428 794377 80+1.7" 69+40 84+26™
KL-2 | 94+14™° 63+2.3™ 7.9+26™ 52+27% 55+30™ 97+15"° 82+15" 54+26 66+1.7"

_ o A =z 7+ NEE

=% A4 = - T

RER RS L L B B

VA=
SA | 11.7+2.6% 58+23"  10.3+3.2°  092+27  67+35  50+3.0" 10.1+3.7° 87+4.4 -
0G 10.7425"  56+22°  67+43™  68+45  55+29  3.0+21" 83435 9.1+22  4.4+33°
KL-2 | 80+19° 6.1+17° 6.0+33™ 02425  58+21  47+24%  49+24" 68424  85+2.3"

* <HE 11> 293 22

4. 5L AAQ A7 AZs A &7 @ AW g BEA A}

#wAd w2 Axd 52 Axe A7) AFAPES A5t o 2ol 8ot
AAA ] A, oA Fetd 58 Ao HAETAXZGA FolA FHAFAN desxH

HRAANG A EE 2331 o], o5, (F)IFoIHuMY, (F)HLE G 47 FA 2

FEXE do] 52 AR AxdH oA A 7 A9 5L AA AxWHE Zd= AAYs)

of B2 A AGAFHES 20073 1¢€ ol &Axof oF 2d oy F39rt. gutg o=

52 AA AEAxAAES 52 AA AXA7I7F F2 19 WA 299 A&HYS Aekst

Aot AF 2 WIE 7|E37] %t 52 AA AGET 2V EVE HAA T4

of Mx|5tH o, F AL FALoZ A SF-FAdx HA3AHT)

T2, 7MHEE 2704 g Zg4E =dWES o83 AdAdd 52 A

AR EE S E AT A AT YA Ao A 20061 11E ol FpEo] G E

At
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A3

A AFAXZAAARA)ANA S 52 A dF A%

1

41

7}.

]

A 2]

-

1.

S
A2 FAD AT

°©

A7

=74

-

1.

s

5

ARG &
2 & 54 A

al

atia, 0C Az &A Addde] A= AHA-c

5

=

al
=

1

T

WS

[}
=

q2] )2k 28

A

e(A€d 10T UeelA 3~42
27} ARG

(A=2 10T wiehelA 3~4¢

(A-a
2] 7).

el

wjr
Mo

T
N

™
!

P
Vv
o}

i

27> YEeRY vk

-
it

25>l A <

el
Ui
o
-

—

0
X

K

& A
Sl et
93.66
23.58
281
93.00
19.72
& A
Sl et
92.97
30.85
2.69
91.92
31.72

I

o

I

o

O
O
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E 27 2% AFA AEAF 8 "o 54y
o =74
D
A A=A
15 rfge] =R (%) 93.58
I 2] d9Y sk (mg/g) 25.12
AY5e] P¥E (%) :
Adu g A% w/w) 2.22
Ao FE-Fak 93.03
AdrjFe] 39 S (g/kg) 28.25
2) 52 AA9 ZA7] AFEs 2w}
AJANA H2 AAY H7| AdE A &7]9 Add4e 22WsE A% 43
T <9 7oA HogFa Qv 5 A AFE did EEasY 9 9F*EE 1A
A s} 221 Ado|A 2t -2 ~ 0T -1 ~ 35C9 Wl Ao 12 A i
TE -28 ~ 0C9 Wl Uit
21 2
-~ B
30.0 C
280 7.0
26.0 6.0
24.0 50
18.0-F-en 30
14.0 1.0
b
8.0 2.0
; :
20 5.0
1’?.31 2007 05.04‘2007 28.08.2007 20.09.2007 13.12.2007 06.03.2008 29.05.2008 W-S.WDD.ZUDE 11.01.2007 05042007 28.05.2007 20.09.2007 13.12.2007 06.03.2008 28.05.2008
000000 000000 00:00:00 000000 000000 00:00:00 000000 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

(a)

(b)

- {c)

2.0
26.08.2001
00.00:00

e

28 7 AGAY 5
W shel 224 A A

8

&)
=4

24,07 2005
00:00:00

A 13

< W

21.08.2008
00:00:00

09.11.,2‘4_/

18.08 2008
00:00:00

00:00.00

16.10.2008

00:00.00

13.11.2008

11.12.2008

00:00.00



3) 5& 2A9 AV AFF 354 5
AQAA A 2 A9 F7] Axs 838 EAHS A Aages <G 28>0 A <&

30> YEeERY Y

F 28 He AAY He4Y HEF 0T A4 AFF 3oty EA(A-a AYT)
A7 7HE) pH A (%6, w/wW) A & (9%;wW/W) A9 (mg/g)
0 571 0.36 3.86 2751
28 4.32 0.77 4.39 24477
57 4.35 0.79 4.45 29.47
78 4.38 0.79 4.39 18.55
118 4.32 0.90 3.98 24.52
148 4.30 0.90 415 14.36
177 4.35 0.90 415 19.25
204 4.39 0.92 410 16.88
247 431 1.19 410 14.07
303 426 1.26 404 3.80
352 417 1.26 3.98 7.19
448 3.78 1.24 427 594

¥ 29 Be AAY AL 8Y HEF 0T 54 AYF 3FE EAA-b HYT)
AF717H(Y) pH A5 (%6, w/ W) A & (9%;wW/W) A9 (mg/g)
0 571 0.36 3.86 2751
28 4.06 0.92 421 20.73
57 414 0.97 427 21.25
78 415 0.95 404 20.15
118 415 1.10 433 20.92
148 415 1.04 415 9.63
177 421 0.92 3.98 14.47
204 425 1.08 3.98 12.33
247 418 1.37 404 14.86
303 413 1.44 421 8.28
352 415 1.26 410 10.11
448 3.93 1.19 404 8.82
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AA(A-c HET)

34 E
= (%w/ W)

dT 3

s

]

A5 (% w/w)

3

X

A~
—_I_"

0T

401 HELE:&,_

&

3

o 4

1;‘<]

Ee

o}

=
==

30.

o

99 (mg/g)

pH
5.06
3.90
392
3.88
3.85
3.86
392
3.62

30.21

3.16
3.04
3.16
3.28
3.39
3.33
3.16
3.16

0.29
0.95
1.01
1.13
1.19
1.22
1.28
1.49

11.48
14.73
12.16

891
701
0.08
2.35

38

120
169
218
321
392

A AEA 2 A B Al A <]

Z:]!

.

=) A| %

A8 (B-a)s}, 7

st

A HE A%

2
£

H-1 ~ -3C) A&z

G

%71 0T ©

=

1}

o
I

t}

199 A3

=

&

Fq A

G

S 2 AHYTE

= A2 (B-h)

3

AL A] A

Y

wjr

31>0] UERR AT,

0

i

o}
N

—_—

K

P

0

i

89.76
34.51

Bjr| 7

;00

SHEF(%)
¥ (mg/g)

5}
i
)
(O

,ﬂl
puit

%

_ZTI

<Y 8>ollA 1o

-4 ~ 18C=% A

-
1.

2
Ex

&

}ol 2

ot 0T A%

HA

1S2EH 0C AH el

%

]

b ek,

A 3]

0C= A9 ¥«

S =
T

7
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6.0 » 250 : +
05022007 05042007 31052007 26072007 20082007 15112007  10.04.2008 11.01.2007 05.04.2007 28062007 20.08.2007 13.12.2007 05.03.2008 20.05.2008 21.08.2008
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 000000 000000 000000 000000 000000 000000  00:00:00

(a) (b)
g

A2 AE AAE@A Fd2E =)

rlo

18 8 BYAY = Ll

@) % AR 47 AFF oasa 54
BRAGIA e Axe 47 A4F sod 54

33> YEeRY Y

BN

AVeE AabeE <3 32>9F <%

#3252 A4Ae A3ls A AT g9ty 54 B-a AT
Ad712H(R) pH A5 (%6 w/w) A %= (% w/w) 99 (mg/g)

0 9.79 0.32 2.75 29.72

33 4.33 0.72 2.63 15.65
o6 4.10 0.97 2.92 8.60
67(0) 4.08 1.06 2.46 472
113(46) 3.79 1.37 2.63 2.36
147(80) 3.87 1.26 2.63 2.08
176(109) 3.75 1.28 2.69 1.54
203(136) 3.82 1.35 2.87 1.54
246(179) 3.74 1.62 2.81 1.54
302(235) 3.83 1.60 2.93 1.55
351(284) 3.85 1.37 3.10 1.56
447(380) 3.64 1.33 2.63 1.67
A87(420) 3.95 1.40 2.69 1.95
518(451) 3.54 1.37 2.81 1.57
567(500) 3.96 1.44 2.98 1.56
616(549) 3.69 142 2.81 1.48
664(597) 3.60 1.44 2.98 1.50
767(700) 3.71 1.44 3.04 1.44
798(731) 3.79 1.40 3.10 1.45
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#3352 gAY Entagad AV A% getd 54 B-b AT

A712(Y) pH A5 (%6, W/ W) A = (%;w/W) A9 (mg/g)
0 579 0.32 2.75 29.72
33 457 0.61 2.75 16.83
56 4.39 0.77 2.93 10.89
77 441 0.83 3.22 484
113 4.20 1.01 3.10 7.39
147 414 0.97 2.98 511
176 3.93 1.28 3.04 572
203 3.71 1.58 2.93 171
246 3.64 1.78 2.93 148
302 3.62 1.85 2.87 152
351 3.68 1.73 2.75 147
447 3.59 1.53 2.87 1.59
487 3.44 1.55 2.93 1.50
518 3.46 1.53 2.87 1.49
567 3.47 1.55 2.98 1.49
616 3.60 1.44 3.10 147
664 3.46 151 2.98 152
767 3.62 146 2.93 146
798 3.58 1.44 3.04 1.45

g A AZAZAACHADANA 9 52 A9 83 A4

B AL A%
22 A3 EAd = g
AEHH 0C ALFaeA washs

2
Ol
L
Ir
Ay

() A W3 A5
CHANA e AAE AN AxA ST QUFSE AuFe] EHe <E

34> YEeRY Y

_65_



g5 EA4

WlE 5 HE 55

AY2EA] A Fokr
S R (%) 94.12
Ad8uFo s dF (mg/g) 28.36
Ao dsx (%) 18.49
Adu g A% w/w) 445
AduFe] gt 91.25
AouFe 99 sk (g/kg) 32.68

@ nEEz AHYA B 2A9 47 A%F £x W3
CAAANA F2 s =l
<Y 9>el4 BelFa gtk CHAA =

a 2
360 360
35.0 LTI g S T = ST S T ST 350
34.0 40
330 ] | 330
FEv ) S s - S s - shms s 320
P Cme s : S s : E EEEE 310
30.0 ! 200
28.0 20
PT N DR R . R R R 220
Fr e S S - S S - s S 270
Py Cm s : L s : S s 260
o] R R e JpE e e o 250
24.0 240
220 e R . R R R 230
Fr T S - s S - s S 220
21.0 210
200 st e : s e S 200
19.0 19.0
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17.0- e et e o e e e 70
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14.0 e i A R R R 140 il e I e e e
1aD- e e e s e S B g [
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12.0 2.0
29062006 24022006 18102006 14122005 05022007 05042007 34.052007 26.07.2007 20062006 24082006 19102006 14122006 08.02.2007 05042007 31052007 2607 2007
00:00:00 00,0000 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 000000 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
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336 &2 gAY Ayl ZY) AdT oty 54(C-e AYT)

Ad712H(R) pH A5 (%6 w/w) A %= (% w/w) #A2 (mg/g)
0 2.20 0.25 0.91 37.97
26 3.91 0.99 0.62 19.33
55} 3.49 1.55 2.713 10.81
76 3.47 1.87 9.90 9.17
116 342 2.16 9.38 3.37
146 3.44 2.14 5.21 3.86
175 3.48 2.09 5.21 1.98
202 3.48 2.14 497 1.60
245 3.48 2.27 0.27 1.63
301 3.49 2.25 2.09 0.17
392 3.95 2.05 491 0.32
399 3.46 1.91 4.80 5.44
483 3.28 1.98 474 2.99
019 3.36 1.89 4.68 2.15
o966 3.31 1.94 4.56 2.15
617 3.32 1.82 4.50 0.16
664 3.32 1.80 4.45 2.15
767 3.39 1.71 421 0.12
798 3.35 1.62 4.33 0.12

#E 36 e AAY HEE ARG 1134F 0T A8 A #38rd 54(C-f A7)

A7) pH A5 (%6 w/w) A %= (%6 w/w) #A3 (mg/g)
0 2.20 0.25 0.91 37.97
26 3.91 0.99 0.62 19.33
55} 3.49 1.55 2.713 10.81
76 3.47 1.87 9.90 9.17

113(0) 342 2.16 9.38 3.37
146(33) 3.39 1.94 9.90 3.97
175(62) 3.47 1.94 5.44 3.22
202(89) 3.49 1.94 9.90 3.10
245(132) 3.47 2.18 0.62 1.95
301(188) 3.47 2.14 0.96 6.32
352(239) 3.90 1.89 0.27 S.72
399(286) 3.39 1.89 0.27 0.43
483(370) 3.26 1.87 0.03 0.18
519(406) 3.27 1.94 497 2.15
566(453) 3.26 1.91 4.86 0.17
617(504) 3.45 1.82 4.68 5.14
664(551) 3.31 1.89 4.62 0.13
767(654) 3.43 1.76 4.45 512
793(685) 3.45 1.73 4.27 0.12
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38.69
30.96
34.69
27.78
6.44
0.85

#A2 (mg/g)
50.16

oA = (%;w/wW)
415
427
4.45
456
462
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4.39

3(C-g A&+

0.27
0.79
0.86
0.77
0.86
1.24
1.40
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6_]
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o
(@8]
©
(W)
2
L
mal
>
o,
i
=
i
NE
i)
e
=
i
lo
i
o,

g5 EA4
WlE 5 dEaE

A REA] A=

Az RS (%) 94.17

lg2ujFe] S99 g F (mg/g) 23.29
Ao dsx (%) -
Adu g A% w/w) 1.93

AduFe] gt 90.56

v AT sk (g/kg) 31.20

(2) 52 AAY BV AFF £zt

DA 5& A9 AV AT SEEYXE AL A <8 10004 HolF
I 5 A9 1A A HAEF 0C AFY ZehaE AR Uy 2mwse
05 ~ 4T W9el Ao, Feo] E2 AAF 2EHS= 7 ~ 26T 4 254
A& 49 o]F wphte]l LW = 2 wWolFa gl 22 AFAAF 0C ALFHae] =z
28 e i 2ERSE 05 ~ 2TE 1A Add vk 0C Adgae] 2571 &

@) e AA 47 AdF A% 5
DAAGIA 5e AR 2] A4

48>l YERY Sl Y

14

ofN

Yol o
o

2

i

o,

o

BN

>

3

i

=
Ir

= <3 40>eA <%

® 40, AR H2 AA9 0C 7] AFFD-al A2 g5ty 54 W3}

A7 Y pH AT (96 wW/ W) A = (%wW/W) 2 d (mg/g)
0 584 0.34 415 39.43
33 559 0.74 4.39 36.93
62 4.68 0.70 4.04 30.34
83 470 0.70 3.98 22.63
123 4.49 0.90 3.98 9.66
153 457 0.81 415 452
182 450 0.83 3.98 594
209 4.45 0.92 410 1.77
252 434 1.01 3.92 151
308 451 0.92 410 1.59
357 455 0.74 3.92 152
A07 419 0.79 3.80 1.61
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R 2
260 - 28.0
240 20,
220 240
220
200
200
180
180
16.0
16.0
140
140
120
12.0
100
10.0
80
20
50
5.0
40 i
0 20
0.0 a0
20 » 2.0
10102006 11.012007 05042007 28062007 2009.2007 13422007 05.03.2008 13122006 08022007 05042007 31052007 2BOT.2007  20.08.2007
00:00:00 00000 000000 00000 000000 000000 O0:00:00 00:00:00 00:00:00 oo:00:00 0o:00:00 00:00:00 00:00:00

(a) (b)

= Www%
o] 4
25.08.2008 24072008 21.08.2008 13.00.2008 18.10.2008 12.11.2008

00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

(c)
2 1A 12 AF AT 0C A=A Zepag AR iy
Hol(a) ¥ ol & AR =9 22Wst(h)9 22 A AdF 0T A=H3rg

AL A 2 AR A dAE AT D-a2 A2 ged 54 W3

A7 7HYD pH AR (%6, W/ W) o = (9%;w/wW) 99 (mg/g)

0 0.84 0.34 415 39.43
33 9.99 0.74 4.39 36.93
57(0) 4.68 0.70 4.04 30.34
62(5) 477 0.70 4.45 34.99
83(26) 4.40 0.92 4.33 22.90
123(66) 3.94 1.24 415 3.98
153(96) 3.92 1.82 4.39 243
182(125) 3.97 1.89 4.39 1.54
266(209) 4.02 2.27 4.21 0.12
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42. #A =2 A9 0T &7 A%d=(D-bl A7) sty 54 Wz}

A&7 7HY) pH A (9% wW/ W) A %= (%, w/wW) A (mg/g)

0 571 0.34 4.45 42.73

33 5.25 0.54 462 39.15

62 511 0.56 456 40.61

83 464 0.63 4.45 32.18

123 461 0.77 4.62 2443

153 455 0.74 4.68 5.66

182 447 0.68 462 6.35

209 448 0.74 4.39 4.68

252 4.45 0.79 433 1.74

308 4.35 0.86 415 1.68

357 426 0.83 427 161

A07 420 0.83 445 1.73

& 43 JAA 52 AA9 Ao AAFs AFE(D-b2 A T) g4 54

AZ71HY pH A (96, W/ W) A % (%, w/W) A (mg/g)

0 571 0.34 4.45 42.73

33 5.25 0.54 462 39.15

57(0) 511 0.56 456 40.61

62(5) 476 0.63 456 30.72

83(26) 427 0.92 4.80 23.28

123(66) 3.82 1.60 4.39 4.88

153(96) 3.72 1.78 4.68 2.43

182(125) 3.68 1.82 4.80 158

266(209) 3.70 2.34 474 1.76

F 44, FHo] 52 AA 9 0T A7) AFF(D-cl A +) 34 EA

AA717HYD) pH A (965 w/ W) A= (%, w/wW) 399 (mg/g)

0 545 0.36 497 36.40

33 515 0.56 5.27 36.22

62 490 0.59 521 33.17

83 476 0.63 5.09 33.26

123 477 0.65 5.38 26.43

153 456 0.68 550 10.12

182 460 0.68 544 9.54

209 4.45 0.74 5.32 6.74

252 448 0.74 550 1.63

308 423 0.81 5.32 1.63

357 4.30 0.81 521 1.65

A07 425 0.81 5.32 152
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Al o] A3k AAs AT (D-c2 A7) sokd 54

A %71 7H) pH A5 (%6 w/w) o & (% w/w) G (mg/e)
0 0.45 0.36 497 36.40
33 o.15 0.56 0.27 36.22
57(0) 490 0.59 0.21 33.17
62(5) 471 0.61 0.85 28.44
83(26) 4.30 0.86 0.32 24.88
123(66) 3.81 1.78 5.56 6.20
153(96) 372 1.73 0.56 2.44
182(125) 373 1.71 0.44 1.62
266(209) 3.78 2.16 0.62 1.48
E 46, 71E HE AA9 0C &7 AFF(D-d) 3344 54
AZ71IHYD) pH A5 (9% w/w) A = (%;w/w) A9 (me/g)
.77 0.29 3.16 36.58
33 474 0.88 3.28 28.80
62 4,40 0.88 3.10 8.61
83 442 0.83 3.22 7.10
123 441 0.83 2.98 17.21
153 4.39 0.81 3.22 3.17
182 4.34 0.83 2.98 496
209 4.26 0.92 2.81 1.67
202 4,04 1.22 2.87 1.87
308 4.32 1.10 2.98 1.61
357 419 0.92 2.87 1.54
407 4.16 1.04 2.98 1.82
E AT A e AR 0C 7] AFF(D-aal APT) 534 54
AZ71IHYD) pH A5 (9% w/w) A = (%;w/w) G (mg/e)
0 0.54 0.27 3.28 36.22
38 4,22 0.70 3.16 26.37
3 4.05 0.83 3.16 22.01
120 4,02 0.90 3.22 20.78
169 4.05 0.92 3.22 14.30
218 3.90 0.99 3.28 10.69
321 4.06 1.06 3.16 0.42
F 48 o] H& AA 9 0T A7) AFZF(D-ccl A2 +) 33 EA
AZ71IHYD) pH A5 (9% w/w) A = (%;w/w) A9 (me/g)
0 0.07 0.29 3.16 36.37
38 417 0.72 3.04 18.74
3 4,01 0.86 3.10 18.563
120 4.00 0.90 3.16 16.58
169 4.06 0.92 3.22 14.03
218 391 1.28 3.28 10.93
321 3.98 1.13 3.28 0.28
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5L &% HME 20(3T6TINN T AAS 7] AFF A 54

A717(D) pH A= OGw/w) S FEOGw/w) B9 Y (mg/g)
0 041 0.47 3.63 51.02
15 4.49 0.79 3.97 29.14
33 415 1.08 3.97 20.93
46 411 113 3.97 19.72
67 4.09 1.42 3.63 21.42
84 4.09 1.42 3.51 12.28
104 4.10 1.49 3.69 14.35
117 4.14 1.73 3.97 4.10
152 3.97 1.73 3.74 6.98
173 3.87 2.07 3.97 0.13
208 3.94 2.05 3.51 273
236 3.86 2.03 3.51 1.54
264 3.86 2.00 3.33 1.62
292 3.98 1.98 3.51 1.60
334 3.96 2.03 3.97 1.64
390 3.90 212 3.51 1.64
453 3.72 2.03 3.45 1.60
209 3.68 2.00 3.39 1.51
072 3.96 1.96 3.45 1.56
628 3.97 1.98 3.39 1.53
698 3.60 2.05 3.28 1.46

52. =gy =A3T+6T — -3T)olA w2 A9 7] Ads sepa 54 s

A717(D) pH A= OGw/w) S FEOGw/w) B9 Y (mg/g)
0 041 0.47 3.63 51.02
15 4.49 0.79 3.97 29.14
33 415 1.08 3.97 20.93
46 411 113 3.97 19.72
67 4.09 1.42 3.63 21.42
84 4.09 1.42 3.51 12.28
104 4.10 1.49 3.69 14.35
117 4.14 1.73 3.97 4.10
152 3.97 1.73 3.74 6.98
173(0) 3.87 2.07 3.97 0.13
236(63) 3.70 2.07 3.45 2.06
292(119) 3.74 2.03 3.97 2.03
355(182) 3.71 2.09 3.45 3.79
425(252) 3.72 1.82 3.51 7.20
481(308) 3.63 1.89 3.33 7.07
537(364) 3.60 1.87 3.33 0.96
599(426) 3.47 1.96 3.39 o.17
656(483) 3.4 1.96 3.45 0.81
718(545) 3.49 1.96 3.39 0.23
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g
flo

HA e A 49 g F 0C AH F(A-a HEF) AT EA W
: cfu/ml)

) T At 2R 9 FEo R e
5.8%10° 2.9x10° 8.0x10" N.D.
4.2x10° 3.8x10° 3.5%10° N.D.
2.1x10° 2.0%10° 3.5%10° N.D.
2.6x10° 2.4x10° 4.8%10° N.D.
1.6x10° 9.1x10" 9.1x10" N.D.
1.0x10° 9.1x10" 2.7x10° N.D.
6.7x10" 7.0x10" 1.7x10° N.D.
9.5%10" 6.4x10" 3.2x10 N.D.
3.4x10 3.7x10" 1.3x10" N.D.
8.3x10° 1.1x10 4.7x10° N.D.
4.6%10° 7.3x10° 4.2x10° N.D.
1.1x10° 1.2x10" 1.2x10" N.D.

AAe AL 4Y HE T 0C AW F(A-a AYF) FAHe 71 s

a) = A4t (cfu/ml) BPB-MRS medium(cfu/ml)

= N e Yellow colony | Leuconostoc sp. Lactobacillus sp.
2.9x10° 2.9x10° 9.7x10° 2.6%10°
3.8x10° 3.8x10° 5.7x10 2.0%10°
2.0%10° 2.0x10° 2.4x10" 5.9%10
2.4x10° 2.4x10® 4.8%10" 9.9x10"
9.1x10 9.1x107 1.1x10 5.5%10
9.1x10 9.1x107 3.5%10° 4.8%10
7.0x10 7.0%x107 1.0x10 5.4x10
6.4x10" 6.4x107 1.8%10" 4.3x10
3.7x10" 5.2x107 3.0x10° 1.4x10
1.1x10 1.1x10" 1.5%10° 7.0x10°
7.3x10° 7.3x10° 3.2x10° 2.0x10°
1.2x10" 1.2x107 6.0x10° A.7x10°

HA e AL 28¢ HE = 0C A F(A-b M) vA=TH 5 H)

: cfu/ml)

d) TUT At 2R 9 FEo o) At
5.8x10° 2.9x10° 8.0x10" N.D.
2.0x10° 1.9x10° 1.7x10* N.D.
2.0x10° 1.2x10° 5.2x10° N.D.
2.0x107 1.5%10 2.1x10" N.D.
9.0x10° 4.6%10° 2.2x10° N.D.
7.1x10° 7.4x10° 8.8x10° N.D.
5.8x10° 4.5%10° 3.9x10° N.D.
6.8x107 3.6%10 1.2x10" N.D.
3.3x10° 3.7x10° 1.6x10° N.D.
2.9x10° 1.1x10° 9.2x10° N.D.
2.6x10° 3.2x10° 4.5%10° N.D.
6.4x10° 3.9x10° 1.0x10° N.D.
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2 5 0C A% S(A-b Hg) gikete 27 ¥

Z AT F (efu/ml) BPB-MRS medium (cfu/ml)
%i’&ﬁﬂ* Yellow colony | Leuconostoc sp. Lactobacillus sp.
2.9x10° 2.9x10° 9.7x10° 2.6%10°
1.9x10° 1.9x10° 2.1x10° 1.4x10°
1.2x10° 1.2x10° 1.1x107 7.1x10
1.5%10 1.5%10" 5.1x10° 7.4x10°
4.6%10° 4.6x10° 7.0x10° 1.6x10°
7.4x10° 7.4x10° 2.8x10° 2.8x10°
4.5%10° 4.5%10° 6.5%10° 2.2x10°
3.6%10 3.6%107 3.2x10° 9.5%10°
3.7x10° 3.7x10° 5.3%10° 2.1x10°
1.1x10° 1.1x10° 3.9x10° 1.1x10°
3.2x10° 3.2x10° 5.0%10° 9.5%10°
3.9x10° 3.9x10° 1.3x10° 1.6%10°

AL 49 ¥tE 50T AR 5 (A-c HET) vAESH 54 W3l

cfu/ml)
FTIT At 2R 9 Fgo o
7.3%x107 7710 6.0x10° N.D.
6.3x107 8.0x10" 4.9%10° N.D.
4.2x107 5.7x10 3.2x10° N.D.
3.0x10" 5.8x10° 7.3x10° N.D.
1.9x10" 1.7x10° 3.7x10° N.D.
6.3x10° 9.9%10° 3.7x10° N.D.
3.4x10° 7.1x10" 1.1x10° N.D.
1.1x10° 4.5%10 9.2x10° N.D.
AE4d Hg F 0C A T (A-c M) 2t 3 W)
= AT (cfu/ml) BPB-MRS medium (cfu/ml)
N e Yellow colony | Leuconostoc sp. Lactobacillus sp.
7710 7.7%107 3.6%10 3.3x10
8.0x10" 8.0x107 4.1x10" 5.4x10
5.7x10 5.7x107 1.2x10" 1.5%10
5.8%10° 5.8%10° 1.0x10° 2.3x10°
1.7x10° 1.7x10° 4.8x10" 5.4x10°
9.9%10° 9.9x10° 4.1x10° 3.2x10°
7.1x10" 1.1x10* 3.0x10° 9.0x10"
4.5%10 4.5%10" 5.5%10" 1.3x10*

AABAA)ANA O] 52 %

'I:]
71 ]g 2 A g@% s

)
©
V
2
R
/N
I:H
o
S
V
2
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59 5 AAY HA= AFF(B-a Al T) vAA=4d 5 AE(ES : cfu/mb)
A7) s Bkt R Y #%o] gt
0 1.5%10° 9.9%10 N.D. 2.5%10
33 5.4x10 5.1x10 1.2x10* N.D.
56 9.8x107 4.0%x10 2.4x10° N.D.
67(0) 6.0x10 3.0x10 4.3x10° N.D.
113(46) 5.4x10 4.5%10 2.6%10° N.D.
147(80) 4.5%10 3.7x10 3.6x10" N.D.
176(109) 2.4x10 1.8x10 3.5%10° N.D.
203(136) 1.1x10 1.3x10 1.4x10° N.D.
246(179) 1.5%10 5.3x10 N.D. N.D.
302(235) 1.6x10 3.9%10 2.0x10° N.D.
351(284) 2.1x10* 3.9x10° 7.5x10 N.D.
A47(380) 4.4x10% 2.7x10 1.3x10° N.D.
A87(420) 7.0%10 2.5x10° N.D. N.D.
518(451) 1.4x10 1.4x10 1.2x10° N.D.
567(500) 2.1x10 4.9%10 9.1x10° N.D.
616(549) 2.7x10 1.8%10 7.5%10" N.D.
664(597) 1.1x10 1.9%10 7.5%10° N.D.
767(700) 1.1x10° 1.6%10 2.7x10" N.D.
798(731) 3.8x10" 4.1x10 1.9x10" N.D.
¥ 60. 5 AA9 HAASH AAF(B-a A T) it 7 W
A7) 742 Z RAAFS (cfu/ml) BPB-MRS medium (Cfu/_ml)
N e Yellow colony Leuconostoc sp.  Lactobacillus sp.
0 9.9x10" 9.9%10" 1.5%10* 5.9%10"
33 5.1x10° 1.4x10° 3.7x10° 1.5x10°
56 4.0x107 4.0x10 4.0%10° 4.1x107
67(0) 3.0x10’ 3.0x10’ 5.5x10° 1.1x107
113(46) 4.5%107 1.8%10" 7.5%10" 1.2x10"
147(80) 3.7x10° 1.5%10° 4.8x10" 7.5%10%
176(109) 1.8x10° 1.8%10° 2.3x10" 1.3x10°
203(136) 1.3x10° 1.3x10° 1.4x10* 8.0x10"
246(179) 5.3x10" 5.3x10° 2.0x10" 1.1x10*
302(235) 3.9x10" 3.9%10 2.5%10" 2.9%10”
351(284) 3.9x10" 3.9%10 8.5x10 1.3x10"
A47(380) 2.7x10" 2.7x10" 4.1x10° 7.5%10°
A87(420) 2.5%10° 2.5x10° 2.6%10° 3.1x10°
518(451) 1.4x10* 1.4x10* 5.5%10° 1.2x10°
567(500) 4.9%10" 4.9%10 1.5%10° 6.0x10"
616(549) 1.8x10* 2.1x10" N.D. 2.5%10"
664(597) 1.9x10° 2.0x10° 1.3x10° 1.5%10°
767(700) 1.6x10° 7.0%10 N.D. 4.0%10
798(731) 4.1x10" N.D. N.D. 2.1x10°
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I 6l 5 AAY EHA2g=d] A% F(B-b AHElF) uA=EsE EAHS(ES] 0 cfu/mb)

A 713 (D) T H At 2R 9 Fo] o) T
0 1.5%10° 9.9%10" N.D 2.5%10
33 2.5%10° 2.0%10° N.D N.D.
56 8.6x10° 4.2x10° 1.5%10° N.D.
77 1.9x10 1.5%10 2.0x10" N.D.
113 1.9x10 1.8%10" 3.5%10° N.D.
147 6.0x10° 4.8%10° 4.0%x10 N.D.
176 4.5%10° 3.8x10° 1.3x10° N.D.
203 4.3x10° 2.4x10° 2.2x10" N.D.
246 2.6%10° 2.3x10° 4.5%10° N.D.
302 1.7x10* 1.5%10° 4.5%10 N.D.
351 3.7x10° 3.5x10° 5.0x10 N.D.
447 4.7x10" 3.5%10" 1.3x10° N.D.
487 6.9x10 5.0%10° N.D. N.D.
518 4.6%10° 3.7x10" 4.5%10 N.D.
567 1.7x10* 1.1x10° 5.3%10° N.D.
616 8.0x10" 2.1x10" 9.8x10° N.D.
664 3.6%10 9.0x10" N.D N.D.
767 1.4x10* 3.1x10" N.D. N.D.
798 4.3x10" 2.4x10° 8.0x10 N.D.

W62 He AAe) FaEEy A3 FB-b AT sawe TP
A7 71 Z AXFF (cfu/ml) BPB-MRS medium (Cfu{ml)
N e Yellow colony | Leuconostoc sp. Lactobacillus sp.

0 9.9%10" 9.9x10" 1.5%10* 5.9%10"
33 2.0%10° 7.5%10" 1.8x107 1.4x10°
56 4.2x10° 4.2x10° 2.9x10" 3.1x10°
77 1.5%10 1.5%10" 3.7x10° 5.3x10°
113 1.8%10" 9.0x10° 1.4x10° 1.2x10°
147 4.8%10° 4.8x10° 2.1x10" 5.5%10"
176 3.8x10° 3.8x10° 5.5%10 1.3x10°
203 2.4x10° 1.0x10° 9.5%10" 6.0x10°
246 2.3x10° 2.3x10° 1.1x10° 5.5x10*
302 1.5%10° 1.5%10° 6.5%10° 1.6x10°
351 3.5%10" 1.3x10° 2.0%10 4.5%10°
447 3.5%10" 3.5%10" N.D. 1.9x10°
487 5.0x10° 5.0x10° N.D. 3.0x10
518 3.7x10" 1.1x10° 3.5%10 5.5%10°
567 1.1x10° 1.1x10° 2.5%10 6.0x10
616 2.1x10" 8.5%10° N.D. 1.4x10°
664 9.0x10" N.D. N.D. 1.0x10
767 3.1x10" N.D. N.D. N.D.
798 2.4x10° N.D. N.D. 2.5%10
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2QACHAANNY Fe AAY A% AFAT
e A A ARAAF 24 AT VPR

SO A <3 68>l e ST

I il

S )

63. == #A9] HAHE A T(C-e A7) MAESH 54 WD © cfu/ml)

A7) ST i 2% 92 F3o of) Aot
0 A7x10° 1.4x10° 5.0x10’ 4.5x10°
2% 1.0x10° 9.9x10" 4.0x10° N.D.
55 2.0x10" 4.8x10° 1.6x10° N.D.
76 5.4x10° A7x10° 8.7x10° N.D.
116 1.7x10" 4.2x10° 1.8x10° N.D.
146 4.4x10° 1.7x10° 5.9x10" N.D.
175 3.7x10° 1.2x10° 3.3x10° N.D.
202 7.1x10° 4.2x10° 7.9x10" N.D.
245 2.3x10° 2.2x10" 7.7x10" N.D.

301 6.7x10° 75x10° 2.3x10° N.D.
352 1.0x10° 3.0x10° 3.6x10" N.D.
389 2.6x10° 2.5x10" 1.3x10° N.D.
483 1.1x10° 2.3x10 1.1x10° N.D.
519 6.6x10" 4.3x10° N.D. N.D.
566 1.3x10° 3.3x10° 1.5%x10° N.D.
617 9.5x10" 7.0x10° 1.7x10* N.D.
664 1.6x10° 3.0x10 5.5x10" N.D.
767 2.6x10" 1.4x10° 1.8x10° N.D.
798 9.1x10" 4.3x10° 1.9x10° N.D.

B

64. < AAY HYE A T(C-e A7) At of Wzt

A7) 7)) < Akt (cfu/mb) BPB-MRS medium (cfu/ml)
el N e Yellow colony | Leuconostoc sp. Lactobacillus sp.

0 1.4x10° 1.4x10° 1.8x10* 8.6x10"
2% 9.9x10" 9.9x107 6.4x10° 8.0x10"
55 4.8x10° 4.8x10° 1.2x10° 3.5x10°
76 A7x10° A4.7x10° 4.1x10" 2.3x10°
116 4.2x10° 4.4x10° 3.5x10" 6.5x10°
146 1.7x10° 1.1x10° 5.0x10 4.0x10"
175 1.2x10° 1.2x10° 3.0x10 5.1x10"
202 4.2x10° 1.3x10° N.D. 7.0x10"
245 2.2x10" 1.4x10° 2.0x10 45%10°
301 75x10° 7.4x10° 2.8x10° 6.5x10"
352 3.0x10 N.D. 3.0x10 2.9x10°
389 2.5x10" N.D. N.D. 2.0x10°
483 2.3x10 N.D. N.D. 1.5%10
519 4.3x10° N.D. N.D. N.D.
566 3.3x10° 1.5%10" N.D. N.D.
617 7.0x10° N.D. N.D. N.D.
664 3.0x10 N.D. N.D. 3.5x10°
767 1.4x10° N.D. N.D. N.D.
798 4.3x10° N.D. N.D. 2.4x10°
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KIS

5. W& AA #HHYE AA 113dF 0T A& AF F(C-f A7) vAESHA

(3] :

AN (D) Fs PR EE 9 730l 5t
0 47x10° 1.4x10° 5.0x10" 4.5%10°
26 1.0x10° 9.9%10" 4.0%10° N.D
55 2.0x10" 4.8%10° 1.6%10° N.D
76 5.4x10° 47107 8.7x10" N.D
113(0) 1.7x10" 4.2x10° 1.8x10° N.D
146(33) 2.9x10° 1.6%10° 1.5%10° N.D
175(62) 5.0x10° 1.4x10° 1.5%10 N.D
202(89) 5.7x10° 2.2x10° 1.6x10° N.D
245(132) 3.5%10° 6.2x10" 2.5%10 N.D
301(188) 3.7x10° 1.2x10° N.D N.D
352(239) 3.3x10° 9.5%10" N.D N.D
389(286) 2.6%10° 1.6x10° N.D N.D
483(370) 1.9x10° 5.5%10° N.D. N.D
519(406) 1.2x10° 1.4x10° 6.5%x10 N.D
566(453) 2.3x10° 2.0x10 N.D. N.D
617(504) 1.9x10° 4.3x10 N.D. N.D
664(551) 8.9x10" 1.9x10° 5.2x10° N.D
767(654) 1.3x10° 5.2x10 N.D. N.D
798(685) 1.0x10° 5.2x10° 2.2x10" N.D
66. H= A9 HEYd A 113¢€ & 0T A F(C-f HgT) BArbte 743 W3}

2371742 Z At (cfu/ml) BPB(cfu/ml)
°o B At Yellow colony | Leuconostoc sp. Lactobacillus sp.
0 1.4x10° 1.4x10° 1.8x10* 8.6x10"
2% 9.9x10" 9.9x107 6.4x10° 8.0x10"
55 4.8x10° 4.8x10° 1.2x10° 3.5x10°
76 A7x10° A4.7x10° 4.1x10" 2.3x10°
113(0) 4.2x10° 4.4x10° 3.5x10* 6.5x10°
146(33) 1.6x10° 1.1x10° 1.5%10 8.5x10°
175(62) 1.4x10° 1.4x10° 3.0x10 4.4x10"
202(89) 2.2x10° 2.5x10" 2.5x10 5.5x10°
245(132) 6.2x10" 45x10° 6.5%10 2.5%10
301(188) 1.2x10° 3.5x10° 1.0x10° 2.5%10
352(239) 9.5x10" N.D. N.D. 3.0x10°
389(286) 1.6x10° N.D. N.D. N.D.
483(370) 5.5x10° 1.0x10* N.D. 5.5x10
519(406) 1.4x10° 1.0x10 N.D. N.D.
566(453) 2.0x10 N.D. N.D. N.D.
617(504) 4.3x10° N.D. N.D. 5.0x10"
664(551) 1.9x10° N.D. N.D. N.D.
767(654) 5.2x10° N.D. N.D. N.D.
798(685) 5.2x10° N.D. <2.0x10 1.4x10°
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E 67 He AA 0T A F(Cg AYUT) MAEFA £ WSS : clu/ml)
A7) ST i 2% 92 F3o of) Aot
0 5.7x10° 3.4x10" N.D. N.D.
86 3.3x10" 5.2x10 N.D. N.D.
122 2.3x10" 1.3x10" N.D. N.D.
169 9.3x10° 9.2x10° N.D. N.D.
220 1.8x10° 2.0x10° N.D. N.D.
370 5.3x10° 6.6x10° 1.8x10* N.D.
401 1.5x10° 3.4x10" 3.8x10° N.D.
T 68. Fo X9 0C AF =+ (C-g AT BAe +% w3}
2737 7H(2) < A3t (cfu/mD BPB-MRS medium (cfu/ml)
coiv BNpt = Yellow colony Leuconostoc sp.  Lactobacillus sp.
0 3.4x10" 3.4x10" 3.5x10 9.5x10’
86 5.2x107 5.2x10 7.7x10° 4.2x10"
122 1.3x10" 1.3x10" 3.6x10° 1.2x10"
169 9.2x10° 9.2x10° 41x10° 4.6x10°
220 2.0x10° 2.0x10° 9.0x10° 2.0x10°
370 6.6x10° 6.6x10° 3.9x10" 2.0x10°
401 3.4x10" 1.5%x10* 9.0x10° 3.8x10°

2 A ALAZAADAA)ANA 2 52 A a3 AFL

CAAll A &2 dAe a8 A dds 4 A+ vAdessd 43 2kt
8

A WshE <E 69>l <E

¥ 69 A B 7AA9 0C AF F(D-al) n|AESHE EA W3 (HY] : cfu/ml)
A7 7HY) FF B ALt = 2% 92 F3o 18 R e T

6.4x10° 2.8x10° N.D. N.D.

33 3.6x10 3.9x107 2.9x10" N.D.

62 9.3x10" 8.7x107 5.0x10" N.D.

83 4.2x10" 4.1x107 1.8x10" N.D.

123 2.4x10" 1.3x10" 1.7x10" N.D.

153 3.0x10" 3.1x107 7.5%10° N.D.

182 6.0x10" 4.6x107 8.0x10° N.D.

209 4.3x10" 1.5%107 3.0x10° N.D.

252 3.9x10° 5.0x10° 8.9x10° N.D.

308 6.0x10° 1.2x10° 2.0x10° N.D.

357 6.0x10° 1.9%10° 1.7x10° N.D.

A07 6.3x10° 9.1x10" 2.9x10° N.D.
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¥ 70. A+A 52 AA9 0C A% 5(D-al) B4ikte] 3 Hg
2471 7H(2) Z At (cfu/ml) BPB-MRS medium (cfu/ml)
°oe BNpt = Yellow colony Leuconostoc sp. Lactobacillus sp.
0 2.8%10° 2.8x10° 1.7x10* 5.3%10°
33 3.9x107 3.9%10 1.1x10 2.6%10
62 8.7x107 8.7x10 2.5%10° 5.3x10
83 4.1x107 4.1x10" 4.0%10° 9.3x10°
123 1.3x10" 1.3x10" 1.6%10° 9.0x10°
153 3.1x107 3.1x10 1.2x10° 2.3x10"
182 4.6%107 4.6%10 6.5%10" 4.3x10°
209 1.5%10" 1.5%10 1.4x10* 2.5%10°
252 5.0%10° 5.0%10° 9.4x10" 8.5%10"
308 1.2x10° 1.2x10° 3.3x10* 7.0x10*
357 1.9x10° 1.9x10° 2.0x10" 1.1x10°
407 9.1x10" 9.1x10" 1.9x10* 1.7<10°
® 71 AR 52 AAY A HA=E A F(D-a2) vAESHE 54 W3 (dd
cfu/ml)
A 271 7HY) AT bt R Y FEo o At
0 6.4x10° 2.8%10° N.D N.D
33 3.6%10 3.9x107 2.9x10" N.D
57(0) 9.3x10" 8.7x107 5.0x10" N.D
62(5) 1.2x10° 5.9%107 5.4x10" N.D
83(26) 4.3x10" 4.2x10" 2.9x10" N.D
123(66) 2.3x10° 1.9x10° 5.5%10° N.D
153(96) 5.2x10° 4.4x10° 3.5%10° N.D
182(125) 4.8%10° 2.0%10° 1.1x10° N.D
266(209) 3.5%10° 2.9x10° 4.1x10° N.D
72 A F2 H2AY A3 AAE A F(D-a2) Akt 7% W
2471 7H(2) Z AT (cfu/ml) BPB(cfu/ml) .
- B2t Yellow colony Leuconostoc sp. Lactobacillus sp.
0 2.8x10° 2.8x10° 1.7x10* 5.3x10°
33 3.9%10 3.9x107 1.1x10" 2.6%10
57(0) 8.7x10 8.7x107 2.5%10° 5.3x10
62(5) 5.9%10 5.9%107 1.3x10" 4.1x10"
83(26) 4.2x10 4.2x107 4.4x10° 3.5%10"
123(66) 1.9x10° 1.9x10° 1.1x10° 7.5%10
153(96) 4.4x10° 4.4x10° 4.2x10° 9.0x10°
182(125) 2.0x10° 2.0x10° 4.0%10" 2.1x10°
266(209) 2.9x10° 2.9x10° 4.5%10" 2.5%10°
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¥ 73 ZAA E& 7AA9 0C AF F(D-bl) vAESZ EA HI (A @ cfu/ml)
A A7) 7H D ZF 2 5
] ]O (& 5 ﬁ'*rg) B AL E5 9 3ol 12 R i
1.2x10 3.5x10° N.D N.D
33 3.1x107 6.4x10° 10" D.
i . 2.7x10 N.D
62 3.5x10 2.0x10" 3.3x10° D.
83 3.2x107 3.0x10" ' i XD
® i 0107 2.9x10 N.D.
3.0x10 2.7x10 9.1x10°
12 ' 7107 1x10 N.D.
3.6x10 3.8x10 1.9x10" N.D
182 2.6x107 1.9x10" 4.1x10° ND.
209 6.6x10° 7.9x10° 5.8%10° o
252 2.3x10° 2.0x10° 9.0x10° XD
308 8.2x10° 1.7x10° 3.3%10° D
357 4.0x10° 6.5x10" 8.0x10° ED'
A07 8.8x10° 2.5x10" 3.0%10° o
. . N.D.
¥ 74 3ZA 5 AAY 0C A% F(D-bl) dibtre] &3 W3
= AAA 2=
A 27 7H ) @A}oﬁ-z: Jﬁﬂ‘éclflu/ml) BPB-MRS medium {(cfu/ml)
; i ellow colony Leuconostoc sp. Lactobacillus sp.
3.5x10 3.5x10° 6.8x10° 5.2x10"
33 6.4x10° 6.4x10° 9.5%10° MXlOS
62 2.0x10" 2.0x107 10x10° 37“06
2 7 0107 . 6.8x10
3.0x10 3.0x10 1.2x10° !
® i i 2 2.5%10
2.7x10 2.7x10 2.4x10° 1.1x10"
153 3.8x10" 3.8x107 85x10° 1 !
182 1.9x10" 1.9x10" 2.6x10° égXlOS
209 7.9x10° 7.9x10° 45%10° ' XlOS
2 6 9<10° . 3.3x10
5 2.0x10 2.0x10 2.1x10" 75x10°
308 1.7x10° 1.7x10° 4.3x10" ' >
0 i i . 1.9x10
e 6.5x104 6.5%10 45%10° 2.0x10*
2.5x10 2.5%10" 2.9x10° 1.2x10*
E 75 /A B AHe) A AAE A F0- Lk
xﬂﬂﬂﬂ;\(ﬂ J A5 A% F(D-b2) MAESE SRS (S cfu/ml)
4711 Fits Bkt R E A
0 1.2x10 3.5x10° N.D B
o 7 i D. N.D.
3.1x10 6.4x10 2.7x10"
7 . . N.D
57(0) 3.5%10 2.0x107 3.3x10° '
62(5) 6.1x10" 5.9x107 A 4 N
o 7 93107 5x10 N.D.
6.3x10 4.6x10 !
o : . 3.1x10 N.D.
) 5.3x10 5.5x107 >
12366 6 . 1.3x10 N.D.
) 3.6x10 2.3x10° 4
Lot 6 34107 1.0x10 N.D.
o ) 3.5%10 2.9x10 1.4x10* N.D
66(209 > ' D.
) 2.6x10 2.2x10" N.D N.D.
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E 76 WA He AA AR AT AF FO-b2) Aakre] 2A W
A7) 7+ % A4kt (cfu/ml) BPB-MRS medium (cfu/ml)
°oe B2t Yellow colony Leuconostoc sp. Lactobacillus sp.
0 3.5x10° 3.5x10° 6.8x10° 5.2x10"
33 6.4x10° 6.4x10° 9.5x10" 3.7x10°
57(0) 2.0x10" 2.0x107 1.0x10° 6.8x10°
62(5) 5.9x10 5.9x107 4.6x10° 5.2x10
83(26) 4.6x10" 4.6x107 9.0x10° 5.8x10"
123(66) 5.5x10" 5.5x107 3.1x10° 2.3x10"
153(96) 2.3x10° 2.3x10° N.D. 5.5x10"
182(125) 2.9x10° 2.9x10° 8.0x10° 8.0x10"
266(209) 2.2x10" 2.9x10" 2.5x10° 5.5x10°
B 77. 3o BHe AHe) 0C AF F(D-cl) MAETE EA W (99 ¢ cfu/ml)
A7 7HY) FF B At 2% 92 F3o 18 R e T
0 1.0x10° 2.9x10° 7.5x10" N.D.
33 1.4x10° 2.5%10° 2.3x10" N.D.
62 5.8x10" 2.2x10" 7.4x10° N.D.
83 1.3x10° 1.3x10° 3.6x10" N.D.
123 1.6x10" 1.3x10" 1.3x10" N.D.
153 6.0x10° 6.0x10° 3.8x10° N.D.
182 1.7x10" 1.2x10" 4.7x10° N.D.
209 1.7x10" 1.3x10" 3.7x10° N.D.
252 8.0x10° 1.9x10° 2.1x10° N.D.
308 75x10° 6.0x10" 2.4x10° N.D.
357 6.8x10° 5.8x10" 3.2x10° N.D.
A07 3.5x10° 1.3x10* 7.7x10° N.D.

729 0T A% F(D-cl) Aaktel 73 W3

247 712 Z AXFF (cfu/ml) BPB-MRS medium (cfu/ml)
°co B2t Yellow colony Leuconostoc sp. Lactobacillus sp.
0 2.2x10° 2.2x10° 3.1x10° 3.2x10"
33 2.5%10° 2.5%10° 2.2x10° 1.2x10°
62 2.2x10" 2.2x10" 7.5%10° 1.5%10
83 1.3x10° 1.3x10° 3.3x10° 4.6%10
123 1.3x10" 1.3x10" 4.0%10° 1.1x10
153 6.0x10° 6.0x10 3.0x10° 3.4x10°
182 1.2x10" 1.2x10" 3.3x10° 7.0x10°
209 1.3x10" 1.3x10" 4.0x10" 3.2x10°
252 1.9x10° 1.9x10° 8.9x10" 6.0x10"
308 6.0x10" 6.0x10" 9.5%10" 3.9x10"
357 5.8%10" 3.6x10" 1.7x10* 1.5%10*
407 1.3x10* 1.3x10* 2.8x10" 2.7x10"
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E79. B4o] =2 HAe At HAAF AY T(D-c2) "A=GH 54 W (G

cfu/ml)

A7 7HY) g S T a5 9 F3o o) At

0 1.0x10° 2.9x10° 7.5x10" N.D.

33 1.4x10° 2.5%10° 2.3x10" N.D.
57(0) 5.8x10" 2.2x10" 7.4x10° N.D.
62(5) 8.0x10" 3.8x10" 6.3x10° N.D.
83(26) 4.0x10" 3.8x10" 1.3x10" N.D.
123(66) 7.4x10" 3.3x10" 2.9x10° N.D.
153(96) 2.0x10° 1.8x10° 1.9x10* N.D.
182(125) 6.9x10° 3.1x10° 1.6x10° N.D.
266(209) 2.8x10° 2.8x10° N.D. N.D.

E80. &40 S AAY A dAE A T(D-c2) it iy W3}

A7 712 Z AAFS (cfu/ml) BPB-MRS medium (cfu/ml)
°c= Bt Yellow colony Leuconostoc sp. Lactobacillus sp.
0 2.9x10° 2.9x10° 3.1x10° 3.2x10"
33 2.5%10° 2.5%10° 2.2x10° 1.2x10°
57(0) 2.2x10" 2.2x10" 75x10° 1.5%x10"
62(5) 3.8x10" 3.8x10" 3.7x10° 2.8x10"
83(26) 3.8x10" 3.8x10" 8.5x10° 4.2x10"
123(66) 3.3x10" 3.3x10" 2.2x10° 1.2x10"
153(96) 1.8x10° 1.8x10° 8.5x10° 5.5x10"
182(125) 3.1x10° 1.3x10° 2.5x10° 3.0x10
266(209) 2.8x10° 2.8x10° 3.5x10° 8.0x10"

& 8L 7€ 52 HA9 0C A% TAD-d) vAESHE EAMS (G cfu/ml)

A7) S i 2% 92 F3o o Aot
0 6.9x10° 7.6x10° 9.3x10° 2.5x10"
33 6.1x107 6.3x10" 3.3x10° N.D.
62 4.6x107 2.7x10" 3.3x107 N.D.
83 5.3x107 5.1x10" 5.1x107 N.D.
123 2.9x10° 2.1x10" 2.1x107 N.D.
153 1.4x10" 1.1x10° 1.4x10" N.D.
182 3.1x10" 1.4x10" 4.7x10° N.D.
209 6.6x10° 9.1x10° 6.5x10° N.D.
252 4.7x10° 1.5x10° 5.7x10" N.D.
308 3.3x10° 9.5x10" 1.4x10° N.D.
357 3.5x10° 1.2x10° 9.9x10° N.D.
A07 4.0x10° 1.5x10° 1.3x10° N.D.
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1 82 7E HF2 HAAY 0T A F(D-dl) ikt +F W)
247 712 I A AR (cfu/ml) BPB-MRS medium (Cfu/.ml)
- N e Yellow colony Leuconostoc sp.  Lactobacillus sp.

0 7.6%10° 7.6%10° 6.8x10" 8.8x10°
33 6.3x107 6.3x10 4.9%10° 4.8%10
62 2.7x107 1.5%10 1.3x10* 2.9x10"
83 5.1x107 5.1x10 1.6x10* 4.2x10
123 2.1x107 2.1x10" 2.3x10" 1.9x10
153 1.1x10" 1.1x10 2.4x10° 6.5%10°
182 1.4x10" 1.4x10 7.0x10 4.3x10°
209 9.1x10° 9.1x10° 6.0x10" 7.5%10°
252 1.5%10° 1.5%10° 6.8x10" 5.0x10"
308 9.5x10" 9.5x10° 1.9x10 7.0x10°
357 1.2x10° 5.5%10" 3.3x10" 5.4x10
407 1.5%10" 1.5%10° 1.3x10* 2.3x10"

# 83 AR B A9 0C A F(D-aal) WA ESHE EA W3l (49 @ cfu/ml)

AA711HSY) i kit ER % F3ol El s
0 9.6%10" 1.0x10° 6.4x10° N.D.
33 2.4x10® 1.3x10° 1.1x10° N.D.
73 1.9x10" 2.1x10" 3.9%10° N.D.
120 4.5x10° 4.9x10° 3.4x10° N.D.
169 3.0x10° 9.0x10° 1.0x10 N.D.
218 2.0x10° 2.7x10° 2.3x10° N.D.
321 1.7x10° 1.7<10° 9.6%10° N.D.

B 34 AR 52 AA9 0C A% F(D-aal) B4 w3 W

247 712 = B2 (cfu/ml) BPB-MRS medium (Cfu/_ml)

°co N e Yellow colony Leuconostoc sp.  Lactobacillus sp.

0 1.0x10° 1.0x10° 1.7x10* 3.8x10"
33 1.3x10° 1.3x10° 2.0x10" 1.2x10°
73 2.1x107 2.1x10" 4.6%10° 2.5%107
120 4.9%10° 4.9%10° 7.0x10° 1.6x10°
169 9.0x10° 9.0x10° 2.3x10 1.8x10°
218 2.7x10° 2.7x10° 2.4x10° 3.4x10°
321 1.7x10° 1.7<10° 1.3x10° 3.0x10°

T 85, Aol B 79 0T AF F(D-ccl) Pl AESHE EA W3l (49 : cfu/ml)

A7 Z2HY) THT R i 5 9§ o At o
0 7.3x10* 7.2x10* 1.9x10° N.D.
33 2.5%10° 2.5%10° 1.9x10° N.D.
73 6.5%107 9.2x10" 3.1x10° N.D.
120 6.4x10° 7.6%10° 1.4x10° N.D.
169 1.5%10° 2.3x10° 5.5%10° N.D.
218 3.3x10° 7.3x10° 9.4x10° N.D.
321 2.5%10° 2.1x10° 5.8%10° N.D.
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% 86 Aol Bo AA] 0C A F(D-ccl) BAbe] +H w3}
A7) 7H2) Z RAAFS (cfu/ml) BPB-MRS medium (Cfu/.ml)
B Akt Yellow colony Leuconostoc sp.  Lactobacillus sp.

0 7.2x104 7.2x10" 1.4x10* 1.7x10"
33 2.5%10° 2.5%10° 2.5%10" 1.5x10°
73 9.2x107 9.2x10" 3.0x10 5.0%107
120 7.6%x10° 7.6%10° 2.0x10° 3.6%10°
169 2.3x10° 2.3x10° 7.5%10" 1.2x10°
218 7.3x10° 7.3x10° 5.0x10" 2.9%10°
321 2.1x10° 2.1x10° 1.2x10° 2.5%10°

v, 52 Z1x9 AFAA AFAY
B A9 AEAE AARE 24 AT vARSE 543 2akde] 7Y W

3l <FE {70 A <E 90> YR AT

87 A 52 AAY MHLE13T+67T) A 5 A=t E44 Wsi(Ee] @ cfu/ml)

A7 Z2HY) THT R i R 9§ o At o
0 1.6x10° 8.9x10* 3.1x10° N.D
15 1.5%10” 1.2x10 1.5%10° N.D
33 8.7x10° 8.6x10° 2.1x10" N.D
46 4.2x10° 4.1x10° 5.0x10° N.D
67 6.6x10° 4.8x10° 3.6%10° N.D
&4 6.9x107 4.8%10 2.2x10" N.D
104 1.4x10° 1.9x10° 4.7x10 N.D
117 7.5%107 1.3x10" 1.2x10" N.D
152 2.3x107 3.6%10 6.2x10° N.D
173 2.3x107 2.3x10" 1.3x10* N.D
208 8.0x10° 7.3x10° 5.0x10° N.D
236 2.4x10° 1.6x10° N.D N.D
264 2.5%10° 2.0x10° N.D N.D
292 4.6x10° 2.0x10° N.D N.D
334 4.6x10° 7.4x10° N.D N.D
390 1.6x10° 1.7x10° N.D N.D
453 1.9x10° 1.1x10° N.D N.D
509 5.1x10° 8.9x10" N.D N.D
572 1.8x10° 2.8x10° N.D N.D
628 3.2x10° 3.8x10° N.D N.D
698 7.1x10" 7.0x10° N.D N.D
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¥ 83 A Ee 7N MHMER(13T+6T) AR = At +3 w3l

247 712 Z AXFF (cfu/ml) BPB-MRS medium (cfu/ml)
°c = N e Yellow colony Leuconostoc sp.  Lactobacillus sp.
0 8.9x10" 8.9x10" 6.4x10" 9.7x10"
15 1.2x10° 1.2x10° 1.0x10° 5.2x10°
33 8.6x10° 8.6x10° 1.1x10° 4.0%10°
46 4.1x10° 4.1x10° 3.3x10" 4.1x10°
67 4.8%10° 4.8x10° 2.6x10" 5.1x10°
&4 4.8x107 4.8%10 1.7x10 6.6x107
104 1.9x10° 1.9x10° 2.8%10" 1.0x10°
117 1.3x10" 1.3x10" 3.5%10° 3.9x107
152 3.6%107 5.0%10° 2.0x10" 3.6%107
173 2.3x107 1.4x10" 9.5x10* 1.3x107
208 7.3x10° 5.6%10° 5.0%10 3.0x10°
236 1.6x10° 1.6x10° 6.0x10" 6.5%10"
264 2.0x10° 2.0x10° 3.6x10" 1.4x10°
292 2.0x10° 2.0x10° 5.5%10° 5.0%10°
334 7.4x10° 7.4x10° 2.9x10° 7.3%10°
390 1.7x10° 5.0x10" 1.2x10* 1.1x10°
453 1.1x10° 1.1x10° 1.1x10° 1.4x10°
509 8.9x10" 8.9x10" 9.5%10" 1.0x10*
572 2.8x10° 2.8x10° 9.0x10" 1.4x10*
628 3.8x10° 3.4x10° 4.1x10° 9.0x10"
698 7.0x10° 7.0x10° 2.6x10" 7.5%10"

#0894 H2 AAY /PH2=03TC#6TC) — -3C A% A% T vA=s4 54 Wzt

(9] : cfu/ml

W E7HY) FIT B Akt R 9 Fgol o gt -
0 1.6x10° 8.9x10" 3.1x10" N.D
15 1.5%10” 1.2x10 1.5%10° N.D
33 8.7x10° 8.6%10° 2.1x10" N.D
46 4.2x10° 4.1x10° 5.0x10° N.D
67 6.6x10° 4.8x10° 3.6%10° N.D
&4 6.9x107 4.8%10 2.2x10" N.D
104 1.4x10° 1.9x10° 4.7x10 N.D
117 7.5%107 1.3x10" 1.2x10" N.D
152 2.3x107 3.6%10 6.2x10° N.D
173(0) 2.3x107 2.3x10" 1.3x10* N.D
236(63) 4.5%10° 4.6%10° 1.1x10° N.D
292(119) 2.4x10° 5.9%10" 4.8%10 N.D
355(182) 1.8X1O§ 1.3x10fL 2.1x10° N.D
425(252 2.9x10 1.3x10 N.D. N.D
481&308§ 2.1x10° 5.5x10° N.D. N.D
537(364) 2.6x10° N.D. N.D. N.D
599(426) 2.1x10° 2.3x10 N.D. N.D
656(483) 2.0x10° 7.7%10" N.D. N.D
718(545) 3.8x10° 9.0x10" N.D. N.D
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E 090 A 52 AAe P2 E03T67T) —» -3C A& A 5 st o3 st

A7) 7H2) Z RAAFS (cfu/ml) BPB-MRS medium (Cfu/.ml)
- N e Yellow colony Leuconostoc sp.  Lactobacillus sp.

0 8.9x10" 8.9x10" 6.4x10" 9.7x10"

15 1.2x10° 1.2x10° 1.0x10° 5.2x10°
33 8.6x10° 8.6x10° 1.1x10° 4.0%10°
46 4.1x10° 4.1x10° 3.3x10" 4.1x10°
67 4.8%10° 4.8x10° 2.6x10" 5.1x10°
&4 4.8x107 4.8%10 1.7x10 6.6x107
104 1.9x10° 1.9x10° 2.8%10" 1.0x10°
117 1.3x10" 1.3x10" 3.5%10° 3.9x107
152 3.6x107 5.0%10° 2.0x10" 3.6%107
173(0) 2.3x107 1.4x10" 9.5x10* 1.3x107
236(63) 4.6x10° 4.6%10° 6.0x10" 2.8%10°
292(119) 5.9%10" 3.5%10" 2.0x10° 7.5%10°
355(182) 1.3x10° 2.5x10° 4.5%10 1.6x10°
425(252) 1.3x10* N.D. N.D. 1.5%10°
481(308) 5.5%10° N.D. N.D. <8.0%10
537(364) N.D. N.D. N.D. <3.5%10
599(426) 2.3x10” N.D. N.D. <7.5%10
656(483) 7.7x10% 1.6x10* N.D. 5.0x10°
718(545) 9.0x10" N.D. 4.0x10 3.5%10°

v, 52 F1X9 F7] AGF RAAdd 2 aw £ 9 54

5o A9 d4 A AdF FEd e 4 Adis <E 91>oA <E 93>
Azl <

ol AH 73¥lE Lactobacillus nodensis7} 5 Ao
FAFN oY A 1209 o] F o= Pediococcus inopinatus?} + AAibitollow, 3 Alm
ol A Lactobacillus sakei7} EAE AT CHAAA = A% 29l Lactobacillus  sakei %}
Pediococcus sp. LOA7F A& H oy, A4 370L 9= Lactobacillus sakei$t Lactobacillus
curvatus stain CTSPL4¢] & ZAbitolddth.  DYHAANAM = A% Z71d=  Lactobacillus
paraplantarum3+ Leuconostoc mesenteroides strain kimshi00lo] 2AE 1o A2 120
I} 3089 = Pediococcus inopinatus’t F Aoz WAEQ o, A 308Y ] AF A
Fo A Lactobacillus malefermentans®] A H AT, A& 3219 o] F-o+= Lactobacillus
curvatus strain CTSPL4A7Z} 7 At o2 WA= Q)

BRo Ag, AdAd A= Saccharomyces servazzii, BRA A=  Kazachstania
barnettii, CRA N += Kazachstania barnettii®t Saccharomyces servazzii, DQ Aol A=

Saccharomyces servazzii®] TR = A HSAC

HU
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® 91 A AFTAXZJAAJA S F2 AA A7 Az Feld 24kt &4
NA i ol o

No e 16S DN Sqa%l}aly%s;; method?] elel

19 YC-73-1-1 Lactobacillus nodensis

20 YC-73-1-2 Lactobacillus nodensis . 0] A=)

21 YC-73-3-1 Lactobacillus nodensis A-CAEl T - T3 A

22 YC-73-3-2 Lactobacillus nodensis

23 YC-120-3-1 Pediococcus inopinatus

24 YC-120-3-2 Pediococcus inopinatus s B 1 A

25 YC-120-4-1 Pediococcus inopinatus A-CH=T 1208 A

26 YC-120-4-2 Pediococcus inopinatus

7 YA-247-3-1 Pediococcus inopinatus

8 Y A-247-3-2 Pediococcus inopinatus ~ A-AH T T - 247 A%

9 YA-247-4-1 Lactobacillus sakei

11 YA-303-2-1 Pediococcus inopinatus

12 YA-303-2-2 Pediococcus inopinatus A = e

13 YA-303-3-1 Pediococcus inopinatus A-AAET - 305 A

14 YA-303-3-2 Pediococcus inopinatus

15 YA-352-2-1 Pediococcus inopinatus

16 YA-352-2-2 Pediococcus inopinatus CAslel 1 A

17 YA-352-3-1 Pediococcus inopinatus A-AAET - 3651 A

18 YA-352-3-2 Pediococcus inopinatus
E 92 CHAY F& AAY A7) AGF Ry #8 2 FA

No By ae 16S rDNAga%aly%sig method 9 Bolel

4 CG-2-3-2 Lactobacillus sakei

5 CG-2-4-1 Pediococcus sp. 104 C-GAH#E+ - 2¢ AA

6 CG-2-4-2 Pediococcus sp. L04

43 CG-370-1-1 Lactobacillus sakei

44 CG-370-1-2 Lactobacillus sakei

oA Lactobacillus curvatus strain ~_c _ ] A=y
49 CG-370-4-1 orsar C-GAHgT - 3702 A4
Lactobacillus curvatus strain

50 CG-370-4-2 CTSPLA
6. e AX9 Z/ AFF A% §7 B F4d FA FA L AW G
37}

oA e AdA Gl wel FaF AFE wF2 Axd 52 AA9 Fr] A%
AEF A 87 9 A 4 £4 9 duk dgHItE &5y Y5 WA, =
94 Yoz 2ARS A%, H34 BN Y, 474, wew C g Re &
s en, e AR U@ BeA E4L 2AS ATE ojye 2. BARER Aw
ol B §29, F71 vEE C 2 AR BAS 99 Ant dde she] Y
wol wB F L EAAA
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& 93. DYAS 52 AA e A7) AFF ALk #e 9 54
No Byae 16S rDNAga%aly%sixg method ¢l elel
37 SA-0-1-1 Lactobacillus paraplantarum
Ao Leuconostoc mesenteroides
39 SA-0-3-1 strain_kimshi001 D-AALH T - 04 A%
Leuconostoc mesenteroides
40 SA-0-3-2 strain_kimshi001
41 SB-120-3-1 Pediococcus inopinatus _ - — 1902 A
42 SB-120-3-2 Pediococcus inopinatus D-CClIA= T - 1206 A4
27 SC-1-308-1-1 Pediococcus inopinatus
28 SC-1-308-1-2 Pedz_ococcus inopinatus D-C1 - 3082 A%
31 SC-1-308-3-1 Pediococcus inopinatus
32 SC-1-308-3-2 Pediococcus inopinatus
33 SD-308-1-1 Lactobacillus malefermentans
34 SD-308-1-2 Lactobacillus malefermentans N _ o] A=
35 SD-308-2-1 Pediococcus inopinatus D-DA27 - 3089 44
36 SD-308-2-2 Pediococcus inopinatus
Lactobacillus curvatus strain
51 SA-321-1-1 CTSPLA
Lactobacillus curvatus strain
52 SA-321-1-2 CTSPLA
Lactobacillus curvatus strain
b3 SA-321-2-1 CTSPLA D-AAL - 321¥ A
Lactobacillus curvatus strain
55 SA-321-3-1 CTSPLA
Lactobacillus curvatus strain
Lactobacillus curvatus strain
59 SB-321-1-1 CTSPLA
Lactobacillus curvatus strain
Lactobaci . D-CC1 - 321¢¥ A#
61 SB-391-92-1 ctobacillus curvatus strain
CTSPLA4
Lactobacillus curvatus strain

HERE Co) A%, Aol wel Aol Yot Ax 27|dE 1748 ~ 82 me/100g
Yt ov Ha o Al we vEwl C7F AEEA ko, o 7)o 2

o] S A =l
& o A skt njEkel B4 EAAFY v AR dFEAMEE {3 4 AR
5 AAY g Y n#Ad HE 5 F dv

el A$ Awkd o2 maltosedt sucrosets AA Al Boll Aigle] wE Aule] Z
A A HAEHA A, T FEY TS FEvt AP we JAA gAAce AEE
A fr#] 2% mannitol®] A-¢¥ LE kA SRR eI A7) ko] Ao

, APA A = citric acid7} A9 AEHA F%o™, BAA

lo
ol
o
Ho
[ ["10

AHA e F714F 4 A3 oxalicd citric acidZ7b A9l AEHA Utk CHAY 25, F
714 g=Fol  AQAY BYA, DIAIY S5 HA ARl vlsto] {714 dEo] A
Ebwtel. vk DAY A, AlEe] wEl xo]i= 2 Qi=dH, D-al, b2, ¢l A 77} oxalic
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M 5 AA AR AxdAe 52 AAY AV AdFE FEd 229 A

ITS 1 & 4 analysis method
No i A . v B

o o3l A
13 YA-448-3-1 Saccharomyces servazzii A B o] A
14 YA-448-3-2 Saccharomyces servazzii A-AA T - A48 A
46 SKA-517-2-1 Kazachstania barnettii A B o] A
A7 SKA-517-2-2  Kazachstania barnettii > 1011~ O179 A4
1 CE-301-3-1 Kazachstania barnettii R _ o] A=
2 CE-301-3-2 Kazachstania bamettii  © 001~ 3019 A7
3 CF-3b2-3-1 Kazachstania barnettii . B o)
4 CF-352-3-2 Kazachstania barnettii =+ 1011~ 3529 A%
45 CG-370-2-1 Saccharomyces servazzii
46 CG-370-2-2 Saccharomyces servazzil e _ o] A=
47 CG-370-3-1 Saccharomyces servazzii C-GAeT - 3708 A4
48 CG-370-3-2 Saccharomyces servazzii
0 CF-519-1-1 Kazachstania barnettii . B o)
6 CF-519-1-2 Kazachstania barnettii  © F 1011~ 5199 A%
29 SA-37-1-1 Saccharomyces servazzii . _ o) A
30 SA-37-1-2 Saccharomyces servazzii D-AALA e - 3R] A4
35 SA-37-4-2 Saccharomyces servazzii . o) A
36 SB-37-2-1 Saccharomyces servazzii D-CC1A 2T - SRl A4
40 SB-120-2-1 Saccharomyces servazzii D-CC1A ]+ - 120¥
41 SB-120-2-2 Saccharomyces servazzii A %

acid’} €4 Aulbel Z A YERREAL citric acidi= D-al, D-bl, D-cl A& 77} $4 Ayl
A AZEFA. E AR F7)4EE lactic acide] A HA AR wpEl ZFolzk 913
=, Avkd oz W = 1 grEFo] A ety wEvE o] we} lactic
acid o] F7F= Slvh

%!

zingiberene 2]
Ao Fo 7] AR sulfide A9
o} Zbzre] ) AdEe] Fxe] dolA
i

_\1‘_,
)
)
o)
e
2
BN
okl
2
o>
okl
N
2
X
1o
A
Flo
<)

f
1o
ral
o
X
o
i
u ]

1) =47 54 93

A Aol A HF2
A <FE 97>l YER ST
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A2 10C dehelA 49 HE 5 0C A% 5 (A-a Ag+) =

AA71ZHE) Peak 4 dE(g) 2 (mm®) 7 (mm)

LS 10.5+3.5 700.0£629 4,905.8+639.4 14.8+0.1
0 45+1.8 768.0+67.3 3,066.0£837.9 14.9+0.1

28 1.9+0.6 1,045.8£168.8 3,804.1+£528.7 15.0+0.0

57 1.7+£0.8 1,144.3+225.8 3,694.0£426.6 15.0+0.0

78 2.1+£1.0 1,167.7+267.0 4,501.2+1,002.6 13.7£1.8
118 2.5+0.5 1,076.1+94.8 3,843.4+803.3 15.0+0.0
148 2.0+£0.5 956.1+116.8 3,130.5£552.4 145+14
177 1.8+0.7 937.1+121.1 4,014.5£664.7 14.2+16
204 2.5+0.8 9779+128.7 3,718.0£715.3 146+1.1
247 1.9+0.8 957.3+117.7 3543.4+634.0 14.8+0.6
303 2.0+£0.8 1,041.8+181.2 4321.1+£1,077.1 15.0+0.0
352 1.5+0.5 939.9+165.4 3,043.7£1,278.8 13.4+19
448 2.0+£0.8 853.4+161.3 3,453.9£656.9 15.0+0.0

HA2(AE2 10T dedlA 28¢ 2& 5 0C A% S(A-b Ag+) =

A7 B4 W3

A717H(E) Peak 4 FE(g) w2 (mm”) A (mm)

Sl 10.5+3.5 700.0£62.9 4,905.8+639.4 14.8+0.1

0 45+1.8 768.0+67.3 3,066.0£837.9 14.9£0.1

28 2.3+0.9 1,059.3+205.4 3,668.8£996.9 142£1.3

57 1.5+05 1,124.0+118.2 3,184.1£498.8 13.6£2.5

78 1.8+£0.6 1,083.7+147.8 3,483.0£544.0 12.77£2.1

118 2.2+0.6 1,009.2+121.9 3,151.3£400.2 14.8£0.7

148 2.6+0.5 77831494 3,009.0+1,214.4 146£1.0

177 1605 1,145.0£168.5 4,210.3£680.5 15.0£0.0

204 2.3+0.7 868.1+1285 2,866.5£357.7 146£1.0

247 1.6+0.7 9099+141.8 3,486.4£597.0 15.0£0.0

303 2.0+0.8 1,103.0+221.8 3,405.1£463.6 15.0£0.0

352 1.0£0.0 857.0+125.2 2,607.5%£416.8 14.6£0.8

448 1.8+0.7 8379+175.3 2,915.1£180.3 14.8£0.5

® 97 5L AAY HA2(AEE 10T HehoA 49 HF £ 0C A F(A-c HITH) =

A B W3

A717H(E) Peak 4 FE(g) w2 (mm”) FA (mm)

Sl 46+1.4 T9R.7+153.7 5,205.6£863.0 14.8+0.0

0 41£1.6 1,068.9+294.0 4,130.1£1,233.4 15.0+0.0

38 2.0+0.8 728.8+179.9 3,000.1£900.3 13.0£0.0

73 2.6+0.9 789.7+1484 2,972./7£893.2 12.9+0.3

120 2.4+0.9 868.1+84.1 3,311.7£1,074.5 11714

169 1.3+0.7 1,001.3+269.2 2,832.8%€430.8 11.3+1.8

218 1.6+0.7 638.7+£202.4 2,451.5+£764.6 12.5+1.3

321 1605 879.1+£217.3 2,833.0£425.6 14.2+1.0

352 1.3+£0.5 874.1+£152.6 1,633.6+502.5 13.9+15
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@) M= 54 W
AGANA He Axe AY AHA

A <3 100> HERH AT

i)
ol
N

b 243 SAHEE <G 98>

¥ 98 H2 AA AL 4Y IE F 0T A F(A-a HHF) HAE B ¥

A7 713k =7 A
() L a b A Exah L a b A E*ab
0 56.64 -2.00 10.69 0 67.70 -1.22 21.57 0
28 53.29 0.48 16.57 721 67.85 -0.08 18.87 2.93
o7 59.39 -0.80 13.84 4.35 63.86 1.83 21.28 491
78 99.60 0.55 16.63 711 59.06 3.10 21.94 9.67
118 54.58 0.63 15.67 6.00 64.03 292 22.85 5.68
148 56.55 1.04 16.65 6.69 56.67 2.82 22.69 11.80
177 55.14 1.29 16.03 6.45 64.37 2.81 23.26 5.49
204 55.37 0.61 15.79 5.87 70.83 0.82 21.27 3.75
247 53.77 2.53 19.20 10.06 65.07 1.86 21.42 4.05
303 03.37 1.13 17.07 7.82 65.97 1.13 22.68 3.12
392 56.30 1.17 18.54 847 68.45 2.72 23.27 4.36
448 44.76 3.02 16.90 14.31 59.41 2177 21.76 9.20

¥ 99 52 AA He 8Y $E F0C A F(A-b AT Ax B4 W)

A7 713k ol A

() L a b AExab L a b A E*ab
0 56.64 -2.00 10.69 0 67.70 -1.22 21.57 0
28 52.10 1.01 16.63 8.06 64.60 2.36 22.81 4.90
o7 51.38 1.57 17.27 9.15 61.38 3.00 24.30 8.07
78 50.34 0.81 16.22 8.84 63.89 2.37 22.16 5.27
118 53.70 1.72 17.37 8.19 58.16 3.45 22.60 10.67
148 4897 1.83 16.16 10.17 65.46 1.21 22.68 3.49
177 52.24 2.01 18.36 9.71 63.08 3.07 26.53 8.02
204 49.77 2.92 17.87 11.09 61.77 3.52 24.38 8.09
247 55.11 1.50 17.11 7.47 62.76 3.62 26.60 8.55
303 47.01 211 15.92 11.7 59.26 4.81 25.01 10.93
392 51.30 3.05 19.36 11.37 65.74 212 24.07 4.61
448 48.63 3.69 18.19 12.36 60.56 412 23.82 9.20
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E 100 & AA AL 49 HE F 0T A F(A-c A7) A= 5 ¥

A7k =7] B
() L a b AE*xab L a b A Exab
0 65.35 -2.34 12.86 0 69.09 1.85 21.78 0
38 61.51 -1.21 13.92 4.14 72.67 -0.21 25.84 456
73 57.64 -0.69 15.45 8.30 65.48 1.39 24.33 5.01
120 58.21 -1.01 13.45 7.29 70.40 0.92 23.31 475
169 56.42 -0.62 17.50 10.21 72.79 -0.68 25.51 5.02
218 58.54 -0.96 16.94 8.06 72.11 -0.79 27.98 4.02
321 49.25 0.43 16.45 16.73 74.56 -1.61 23.89 7.36
392 48.82 0.86 15.56 17.05 65.35 1.98 25.21 454

AGAA & AAY dAF AFAEFT 72 A7 FHD TFF HEs <E 101>
14 <& 102> veRfSA)
® 101 52 AAe A2 49 g § 0C A F(A-a AT FElde Hs(H9: %)
AA717HY)  Fructose  Mannitol  Glucose Sucrose Maltose Total
0 0.876 0.060 0.774 0.014 - 1.724
28 0.488 0.146 0412 0.010 - 1.056
o7 0.540 0.132 0.580 - - 1.252
78 0.354 0.338 0.510 - - 1.202
118 0.498 0.198 0.532 - - 1.228
148 0.674 0.214 0.680 - - 1.568
177 0.524 0.256 0.434 - - 1.214
303 0.199 - 0.182 - - 0.381
352 0.181 - 0.250 - - 0.431
448 0.175 - 0172 - - 0.347

E 1020 2 Ao 22 28¢ $ES 0C A% F(A-b A7) 2 ¥ %)
7z

AA717HY)  Fructose  Mannitol Glucose Sucrose Maltose Total
0 1.560 - 1.450 0.014 - 3.024

28 0.384 0.372 0.498 0.014 - 1.268

57 0.344 0.234 0.370 - - 0.948

118 0.324 0.390 0.470 - - 1.184

148 0.338 0.340 0.506 - - 1.184

177 0.338 0.312 0.246 - - 0.896

) FA4 FFe) s
AAGIA B A e

A4 o]
o)A <E 104> LFEFNSI
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B

103. & AR d= 4 23 5 0C A $(A-a A7) F712te] Hs(d9: %)

A2717HY) | oxalic citric malic  malonic succinic  lactic acetic total
0 - - 0.050 - - 0.475 0.100 0.625
28 - - 0.100 0.125 0.050 0.725 0.125 1.125
57 - - 0.125 0.125 - 0.600 0.150 1.000
73 0.017 - 0.084 0.083 0.040 0.618 0.002 0.844
78 - - 0.125 0.125 - 0.450 0.425 1.125
118 - - 0.125 0.100 0.025 0.600 0.150 1.000
148 - - 0.175 0.175 0.150 0.650 0.575 1.725
177 - - 0.100 0.100 0.075 0.475 0.375 1.125
204 - - 0.075 0.100 0.075 0.450 0.275 0.975
247 - - 0.350 0.925 0.850 1.375 0.025 3.525
303 - - 0.425 1.075 - 1.550 0.025 3.075
352 0.025 - 0.203 0.186 0.045 1.478 0.013 1.950
448 0.008 - 0.205 0.180 - 1.765 - 2.158

B

104, H2 AR A= 289 ¥& 5 0C A% T(A-b A7) 7714tke] a9l %)

A2717HY) | oxalic citric malic  malonic succinic  lactic acetic total
0 0.039 - 0.293 0.165 - 0411 0.025 0.933
28 - - 0.100 0.025 - 0.675 0.125 0.925
o7 - - 0.050 0.100 0.075 0.475 0.400 1.100
78 - - 0.125 0.125 0.050 0.575 0.225 1.100
118 - - 0.275 0.250 0.175 0.825 0.700 2.225
148 0.025 - 0.400 0.325 0.100 1.200 0.350 2.400
177 - - 0.125 0.125 0.050 0.550 0.150 1.000
204 - - 0.125 0.100 0.025 0.550 0.100 0.900
247 - - 0.050 0.050 0.150 0.900 0.025 1.175
303 0.075 - 0.250 0.563 0.350 1.225 0.025 2.488
448 0.037 - 0.356 0.178 0.044 1.844 - 2.459
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)

A8l A2 49 HE 5 0C A T(A-a A7) SPME 98] d=d ¥

flo

=
==

il

1
3

ke

G

Fermentation period(days) 0 28 57 78 118

Library Peak 1E+07 Peak 3E+07 Peak 1E+07 Peak 7E+07 Peak 4E+06

Area (%) Area (%) Area (%) Area (%) Area (%)

GAMMA. BUTYROLACTONE $$ 12-BUTAN 3E+06 4.266

1,1,3-Trimethylsilacyclohexane 1E+05 2.7428

1,2-Dithiane (CAS) $$ o-Dithiane $ 9E+05 7871 2E+06 8579

1,3,5-Triazine-24,6-triamine (CAS 1E+06 15.15

17-Pentatriacontene (CAS) 3E+06 4.131

1-Methoxy-2-oxaadamantane $§ 2-Oxa 6E+06 8.543

1-METHYL-5-AMINO-D2-1,24-TRIAZOLE 2E+06 3.42

1-Piperidinecarboxaldehyde (CAS) $ 7E+05 18.372

2-Acetylthiazole $$ Ethanone, 1-(2 1E+06 10.92

2-Butanamine, N-(1-methylpropyl)- 5E+06 7.462

2-METHYL-56-DIHYDROPYRROLO(1,2-B) 2E+06 8599

2-Phenylenthyl isothiocyanaate $$ Be 2E+06 19.62 1E+06 495 1E+06 12.97

3-Piperidinamine, 1-ethyl- {(CAS) § 2E+06 1393

3-TRIDEUTEROMETHOXY-4-METHYL-2(5H) 2E+05 2433

4-(2'-Hydroxy-3'-isopropylaminopro 70808 1.8848

4,7-Methano-1H-isoindole-1,3(2H)-d 1E+05 3.0298

5H-Tsoindolo[1,2-bl[3]benzazepin-5 50177 1.3356

6-chloro-11,11-dimethyl-10,11-dihy 4E+07 50.13

Acetamide, 2,2'-thiobis- $$ thio-d 92254 2.4557

Aziridine, 1-acetyl-2-methyl- (CAS 80508 2.143

Azocine, octahydro- (CAS) $$ Azacy 1E+06 135

Benzenepropanenitrile (CAS) $$ 3-P 4E+05 3667 5E+05 1.849 4E+05 4333 90668 2.4135

Butanamide (CAS) $$ n-Butyramide $ 97133 2.5856

C6 H10 S2 9E+05 8.118

Carbon oxide sulfide (COS) (CAS) $ 1E+05 1.491

Cobalt, {(.eta.5-24-cyclopentadien 2E+05 5.4116

Cycloheptanone, oxime (CAS) $$ CYC AE+05 3594

Cyclohexanone, oxime (CAS) $$ Cycl SE+05 4678

DIMETHYLMETHACRYLAMIDE $$ 2-Propen 1E+06 4.901

Disulfide, di-2-propenyl (CAS) $$ 3E+06 22.94 1E+07 40.24 2E+06 20.87 7E+05 0.896 9E+05 23.225

Disulfide, dimethyl (CAS) $$ 2,3-D

Disulfide, methyl 2-propenyl (CAS) TE+05 5621 2E+06 7.855

EE- ALPHA.-FARNESENE

Formic acid, methyl ester (CAS) $$ 2E+05 2192 83933 2.2342

methylethyl ether 50896 0516

N-(2-phenylethyl) -acetamide S5E+05 5564

N-Acetylpyrrolidone $$ N-Acetyl-2- TE+05 6.858

N-iso-butyl-N-methylamine $$ N-met 51321 1.3661

N-VINYL PHTHALIMIDE $$ 1H-Isoindol 4E+06 6.193

PHYTOL ISOMER 3E+06 4.212

Propanedinitrile, cyclohexylidene- 8E+05 22.359

Propionic acid, 3-(allylthio)- (CA 3E+05 8.4415

Pyrrolidine, 1-nitroso- (CAS) $$ N 2E+05 2397 8E+06 10.75

Thiazole, 2-(2-methylpropyl)- (CAS 3E+06 11.94

Thiocyanic acid, methyl ester (CAS 3E+05 3444

Trisulfide, di-2-propenyl (CAS) $$ 9E+05 7508 3E+06 11.08
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E 106, H& AAe] AL 289 HE F 0T A F(A-b A7) SPMEe] oJa A=H 3
T
Fermentation period(days) 28 57 78 118
Library Peak 2E+07 Peak 8E+06 Peak 6E+06 Peak 3E+06
Area (%) Area (%) Area (%) Area (%)
.GAMMA.-D2-TETRAHYDROPYRAN 25964 0.321
1,2,2-D3-CYCLOPENTANE-1,3-TRANS-DI 4E+05 4.624
1,6-Heptadiyne (CAS) $$ HC.$.C(CH2 2E+05 2.29
15-Crown-5 $$ 1,4,7,10,13-Pentaoxa 85277 1.366
1-Butanamine, 2-methyl- (CAS) $$ 2 46087 0.57
1-Piperidinecarboxaldehyde (CAS) $ 1E+06 13.41
1-Piperidinecarboxaldehyde (CAS) $ 4E+05 6.356
2,4-Pentanedione, 3—-methyl- (CAS) 4E+05 5.418
2-Benzyl-3,3-dimethyloxaziridine $ 3E+05 4,239
2-Butanone, 3-phenyl- (CAS) $$ 3-p 2E+05 1.876
2-Hexenal, 2-ethyl- (CAS) $$ 2-Eth 2E+05 2.755
2-Methyl-1,3-dithiacyclopentane $$ 76901 1.232
2—Methyl-3-butene—1-thiol 1E+05 2.14
3-Piperidinol (CAS) $$ 3-Hydroxypi 3E+05 4.312
3-TRIDEUTEROMETHOXY—-4-METHYL-2(5H) 81976 2.5982
4-(p-Chlorophenyl)-2,6-diphenylpyr 3E+05 3.251
4,7-Methano—1H-isoindole—1,3(2H)-d 2E+05 5.4703
4-Ethyl-1,3-dioxolane-2,2-D2 $$ 1, 2E+06 27.81
4-Morpholineacetonitrile (CAS) $$ 3E+06 11.7
5-(methylcarbamoyl)tetrazole 4E+05 5.976
5,6-DIHYDRO-4,5-DIMETHYL-2H-PYRAN- 3E+05 3.537 2E+05 7.2718
6-chloro—11,11-dimethyl-10,11-dihy
9-Methyl-2-phenyl-3a,4,9,9a-tetrah 50398 1.5973
Acetamide, 2,2'-thiobis— $$ thio—d 55634 1.7633
Acetic acid, 2-(thiocarboxy)hydraz 4E+05 1.754
Azetidine, 1-acetyl-2-methyl- (CAS 1E+05 1.475
Benzenepropanenitrile (CAS) $$ 3-P 4E+05 1.531 7E+05 8.799 1E+05 1.905 1E+05 4.4212
Butanamide (CAS) $$ n-Butyramide $ 70516 1.13
Cobalt, (.eta.5-2,4-cyclopentadien 81132 1.8
DIMETHYLMETHACRYLAMIDE $$ 2-Propen 1E+06 5.3183
Disulfide, di-2-propenyl (CAS) $$ 1E+07 42.3 1E+06 18.36 1E+06 22.24 1E+06 34.028
Disulfide, dimethyl (CAS) $$ 2,3-D
Disulfide, methyl 2—propenyl (CAS) 2E+06 7.881
Ethanamine, N—ethyl-N-hydroxy— (CA 49392 0.791
Ethane, isothiocyanato— (CAS) $$ E 72405 1.16
Ethanol, 2—(ethenyloxy)— (CAS) $$ 36713 0.454
Ethanone, 1-cyclohexyl- (CAS) $$ M 24349 0.7717
Ethene, 1,1—dichloro— (CAS) $$ 1,1 1E+05 1.646
Formic acid, methyl ester (CAS) $$ 91032 1.127 79409 1.272
Isothiazole, 3,5-dimethyl- (CAS) $ 3E+05 11.06
Isothiazole, 4,5-dimethyl- (CAS) $ 2E+05 6.2433
maltol 1E+06 14.38
Methane, nitro— (CAS) $$ Nitrometh 61000 0.977
Methyl-d3 3-Butenyl Ether 38956 0.624
N-(2-phenylethyl)-acetamide 2E+05 3.16
N-iso—butyl-N-methylamine $$ N-met 1E+05 1.734
Phenethylisothiocyanate 8E+05 3.097 9E+05 11.32 3E+05 10.861
Propionic acid, 3—(allylthio)- (CA 2E+05 2.426 1E+05 3.3583
Thiazole, 4-propyl- (CAS) $$ 4-Pro 2E+05 2.904 3E+05 10.554
Thiazole, 5-methyl- (CAS) $$ 5-Met 3E+06 12.19
Trisulfide, di-2-propenyl (CAS) $$ 2E+06 8.739 6E+05 9.34
Urea (CAS) $$ Urevert $$ B-I-K $$ 1E+06 5.496
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6) A4 71354

107> A <3 109>9

il
AA A F2 Ao A
B!

107 5 AR AL 4 R F 0T $4 A FA-a AT B3 BA g

A7) 3k o £

(@) A om@w A% &% zEet QAW | Anse Az¥e A%
0 42+31 57£35 8032 45833 50£37 35¢23 | 40£35 5733 66£33
28 77£19 61x24 6117 49421 59+1.7 64+20 | 6.8£1.7 62428 6.8+24
a7 99+25 8927 92+23 71433 84434 7927 | 7922 82424 84+24
78 6.3£3.3 9437 94222 51+43 6541 73x22 | 57£29 102+34 9.2+29
118 9.4+£1.9 8731 76222 6.0+£22 6.0£36 5HOox27 | 6.6+£35  7.8+£3.0 T7.1+28
148 8.8+2.0 91+23 93z1.8 71+£39 7.0+£30 59+2.1 | 81£22  9.0£27 82+23
177 8922 92+26 82+23 64439 64+£21 8027 | 81£20 89124 74+25
204 6.5£3.0 79+37 92+39 82434 8.0+£33 4523 | 53+£29 80134 7.3+40
247 6.0£25 94x14 9014 64427 81+£39 5H3x23 | 54429 9l1£16 88tl6
303 9.0£24 88+36 100£29 99436 86+28 64228 | 86434 89134 8736
ok e 9 94

=37

(<) AAA HdEF | TEd WA Ag9A A% o4 e
0 71£3.0 4424 | 67£49 5042 91242 31228 62+3.0 | 6.4+3.3 | 4.4+2.0
28 82122 65228 | 73234 68223 84£3.0 49+32 5724 | 5725 | 58+3.6
57 11.2¢2.3  103t1.4 | 86£3.0 70220 101+£28 5H8+25 059+32 | 8033 | 64£3.1
78 7125 65223 | 65232 77227 98x41 44226 8728 | 82+39 | 3.2£19
118 6.5£3.5 70223 | 92£37 69232 77x44 48+36 67+£36 | 8116 | 44+28
148 7.8+3.0 72223 | 74£3.0 7524 7825 46228 61+32 | 6.3+25 | 5716
177 9.6£1.7 9226 | 91220 79225 92223 48229 6.8+28 | 6.8+2.3 | 6.4+2.8
204 6.6£2.2 58+2.8 | 5823 5022 5938 39224 48£32 | 59126 | 3.9+25
247 78129 74227 | 80228 62£24 82223 20227 6742 | 6.4£1.6 | 4.8t2.0
303 3625 68229 | 109425 100433 93224 5H7+32 8443 | 66+2.1 | 33£2.1

108 H& AA AL 28U HE S 0T A T(A-b AElH) Te4d 5 H
7] 71 o %1

(<) A Ager A 2E zdag gAwn  A%sH Agge aFy
0 42+31 57+35 80+32 456+33 5037 35%23 | 40+35  57£3 6.6+3.3
28 35129 80433 84428 6021 6525 6.6+21 | 82+28  7.8x34 79+31
a7 73128 69+37 7.3+29 5H8x32 72+24 65122 | 73230  74+36 65£31
78 79123 82428 7625 H3x33 6326 77122 | 6821  75x24 65%1l5
118 83132 79+29 7822 73x47 69+37 6.0+£25 | 7519 8330 7.0x29
148 9.9+£21 93+19 82421 6432 82+17 67+31 | 91+33  9.0x18 7228
177 79114 10516 9.0£29 6941 86232 63123 | 79223  99+25 7930
204 7.0£17 10030 107x27 98+34 7428 4921 | 69+31 9827 94%2.0
247 76137 91+31 8624 72+39 79+32 76£19 | 71x34 8733 7227
303 88+35 91435 9.8+32 8127 74x21 69+26 | 80+32 83+35 92+31
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Pl 917 By R
@) | wAs wday | wdd add Aaad aged oA | C 0 | Jes
0 71£3.0 4424 | 67£49 5042 91242 31228 62+3.0 | 6.4+3.3 | 4.4+2.0
28 8.8+3.2 6830 | 76243 74221 73x35 39216 6.0+£31 | 6.9+2.1 | 50£2.5
57 77£3.2 74227 | 77221 79221 76228 47222 45+£20 | 5727 | 81£29
78 10523 8723 | 69£3.8 79228 91233 4531 6.0£39 | 7423 | 7.3£3.5
118 8923 82223 | 73225 8828 83x36 00229 69123 | 8.0£29 | 53+2.6
148 10.7£0.8  9.2+2.0 | 8425 81226 77x19 4819 65+£33 | 7.1+£22 | 6.4+29
177 8127 80229 | 77£21 60223 8332 61223 5LH8£27 | 6.7£2.0 | 4.3£2.3
204 107£2.4  96+25 | 93229 80229 105£23 058+3.0 76244 | 8119 | 3.2+2.3
247 7425 71240 | 86233 63x25 75226 48+32 7342 | 6.1+£3.0 | 52+3.0
303 10.3+1.8  9.2+2.1 | 107£3.3 8921 93225 47229 81445 | 8524 | 49425
# A 3039 ol Folli= o, elm 7k At £Z o] A #ol =7
E 109, 52 A9 A2 49 HF F 0C 54 AY F(A-c HEFH) 54 54
A1 o 0]
(%) A% oAaw aw #n zdmg QAR | AgEe Ad¥r  gxy
0 42+2.2 58%3 41+£31 24226 62428 4826 | 3321  62+34 4338
38 84+34 43x37 62+28 39433 42+24 8120 | 74422  38£38 53+33
73 8.0£3.6 7.8+32 58£28 5H3+38 53+26 8021 | 58+£3.0 72425 5428
120 9.7¢35 5H6+32 71x28 58#44 53#41 8131 | 7429  6.8+£37 6241
169 10.0£2.2 6332 78231 63#46 63142 62222 | 8622  6.0+£3.1 6925
218 9617 71x24 8127 63137 7437 69+23 | 94+26  6.6+27 7731
321 107£3.1  6.0x50 93226 7.8+£37 72+41 4722 | 89+£29  58+45 6.8+37
3052 9.6£3.1 7.0+34 84+24 7229 58+29 7.7+39 | 88+£25 7.04£39 7.3+22
227
@) | HAs wday | wdd add Azed Azed o N
0 51224 59226 | 60248 59243 7134 56229 51+46 | 72+2.8 | 74+27
38 58+2.8 47+£32 | 91221 74218 5135 43x32 62448 | 5319 | 8.0+28
73 6.7£2.9 46225 | 67246 76243 7137 27220 6.0+45 | 6.9+3.1 | 7.3£2.7
120 6.7£3.2 5239 | 6.8£3.8 7140 67240 3837 54+37 | 6.9+29 | 59+34
169 71231  50£32 | 99£34 93£3.0 6935 5.3x44  77+37 | 69123 | 46126
218 6.3:2.8 43222 | 89£33 96230 6937 6.0x35 62450 | 6.1+2.3 | 5724
321 71£15  67£37 | 77£33 8927 62228 4132 7.0£39 | 7.3+3.0 | 3.61£2.0
3052 79+£2.0 51£3.0 | 93226 9.1£23 7.3£32 52+37 71436 | 8.1£1.7 | 52437
G 2A ARAEAABGAAANAL T2 1R A% AFAA
) =47 54 W
BRAA e H& A #F AGEIT 72 A 243 B ¥WEe <&
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E 110, 52 AAY AAF AGF(B-a AT 247 54 A
A71HE) Peak dE(g) 2 (mm®) T (mm)
0 4.3+1.3 975.1+138.6 4.558.7+835.7 14.9£0.1
33 1.9+0.6 1,027.3£126.8 4,060.6£587.7 15.0+0.0
56 2.2+20.6 1,002.7+123.7 3,534.0£531.5 15.0£0.0
67(0) 1.6£0.5 1,050.2+£99.5 3,428.4+385.6 14016
113(46) 2.1+0.7 1,355.5+334.2 4,503.5£846.2 15.0£0.0
147(80) 1.6£0.5 956.37£133.9 3,049.3£405.6 13.4£2.2
176(109) 2.1+04 866.4+£119.5 4,155.841,083.1 13.1+0.7
203(136) 2.9+1.2 931.7+322.2 3,127.5+1,276.7 14.2+2.1
246(179) 1.8+05 1055.7+139.8 3725.5+493.7 15.0+0.0
302(235) 1.9+0.6 966.7+133.1 3,006.8+394.4 15.0+0.0
351(284) 1.4+0.7 891.2+79.8 3,435.1+&857.5 14.3+0.9
447(380) 2.0+0.8 1,014.9+203.8 3,822.7£807.1 15.0£0.0
A87(420) 1.6+0.7 1,006.5+154.0 3,607.2£564.1 12.6+1.0
518(451) 1.6=0.7 831.1+144.0 2,889.1+604.1 12.6£0.9
567(500) 1.6+0.7 98R.7+£164.0 3,275.4+617.4 11.9+1.7
616(549) 1605 767.0+197.8 3,224.3£1,283.0 11.2+2.1
664(597) 1.9+0.6 981.1+300.3 3,710.1£1,596.8 14.3+1.4
767(700) 1.6+0.7 879.9+107.3 3,399.4£639.1 14.3+1.5
793(731) 1.4+05 897.4+136.4 2,014.1+£582.9 139£16
& 111 52 AA9 848y A% FB-b AT 2473 54 ¥
A7 HY) Peak FE(g) w2 (mm®) T (mm)
0 4.3+1.3 975.1+138.6 4.558.7+835.7 14.9£0.1
33 2.0+0.7 1,056.3+125.4 3,995.7+686.9 15.0+0.0
56 1605 1,059.5+226.8 3,217.4£4277.4 15.0£0.0
77 1.9+1.0 1,173.3£117.7 3,895.4+491.3 13.8+19
113 1.8+£0.8 1,056.6+129.1 3,407.6£394.6 14.9£0.2
147 2.0+0.8 959.4+149.4 3,414.5£802.8 13.2+2.5
176 1605 884.6198.3 3,164.0+456.3 15.0+0.0
203 2.6+0.9 868.2+90.5 3,333.7£572.6 13.8+1.9
246 1.5+0.8 840.9+99.3 3410.7£737.8 145£15
302 1.4+0.5 943.2+138.2 3,214.8£326.3 15.0£0.0
351 1.4+0.5 923.7£99.6 3,469.7+981.3 13.9+1.2
447 2.5+0.5 867.0£85.3 3,098.6£420.2 14904
487 2.50%1.1 996.0+80.7 3,121.2£431.7 13.0£0.0
518 1.9+0.6 841.4+102.2 3,280.2£480.5 12.4£09
567 1.8+0.5 775.9+139.1 2,843.8+£374.3 11.1+1.3
616 1.9+0.6 824.8+76.9 3,328.8£796.9 11.4+1.7
664 1.8+0.7 905.0+£150.8 2,965.0£547.4 11.6+1.1
767 1.4+0.5 937.6+206.6 2,933.3£389.9 142+1.1
798 1.3+£0.5 842.2+141.5 1,650.3+486.7 13.8£1.0
(2) A= EA W3}
BAAlolA e 2 A |3 AFAEFT 2F Ag7E AREA ¥HElE <F 112>

<3 113> HERHAT
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112, 52 dAe 435 A F(B-a A Ao 54 W3

773k =7 o
() L a b A Exab L a b A Exab
0 62.13 -2.03 8.72 0 69.38 -1.89 21.62 0
33 65.12 -1.80 11.34 3.98 70.13 -0.13 18.33 3.81
56 62.02 -1.14 13.28 4.65 68.96 1.98 23.87 4.50
67(0) 60.73 -1.16 11.59 3.31 68.06 0.15 19.73 3.08
113(46) 93.52 -0.15 12.25 9.49 66.73 0.60 21.26 3.65
147(80) o4.40 0.33 13.88 9.59 69.15 0.24 18.90 3.46
176(109) | 56.97 -0.17 13.06 6.99 68.31 1.88 25.92 5.82
203(136) | 54.05 0.08 13.05 9.41 65.54 1.44 22.34 5.13
246(179) | 54.48 -0.38 16.57 11.08 67.79 1.62 21.75 7.24
302(235) | 50.84 0.68 13.41 12.52 66.93 1.93 18.83 2.33
301(284) | H4.12 0.57 13.68 9.77 68.60 3.06 21.89 5.02
447(380) | 47.13 0.97 12.29 15.71 64.25 1.37 20.98 6.11
487(420) | 4855 1.33 14.36 15.08 67.81 1.64 24.01 454
518(451) | 45.21 1.09 13.19 17.78 63.88 243 21.78 7.00
567(500) | 45.53 1.09 12.10 17.23 66.08 -0.01 19.53 4.34
616(549) | 43.56 1.70 12.30 19.28 62.19 3.01 22.76 8.78
664(597) | 48.39 1.69 15.13 15.61 65.92 1.68 24.11 5.56
767(700) | 46.51 1.58 13.51 16.73 63.77 4.24 25.03 8.98
798(731) | 43.53 1.10 12.97 19.33 65.46 0.74 24.16 5.36

31138 52 AR EFEtag=y AF FB-b AT A 54 ¥

A 7713k z7 o
() L a b AFE*ab L a b A E*ab
0 62.13 -2.03 872 0 69.38 -1.89 21.62 0
33 99.39 -1.68 9.67 2.92 68.69 1.73 19.47 4.27
56 62.58 -1.14 12.82 422 66.53 3.88 22.34 6.48
77 56.67 -0.89 13.58 7.40 64.56 3.18 19.02 7.46

113 58.93 -1.01 13.29 0.91 70.06 1.95 18.24 0.16
147 60.51 0.00 14.09 0.97 62.96 2.08 18.95 8.01
176 o7.18 -0.05 13.07 6.88 68.26 4.02 21.74 6.02
203 60.88 -0.15 17.87 9.42 68.45 2.48 28.04 7.82
246 o475 -0.77 14.62 9.53 72.62 0.26 24.90 2.09
302 57.70 0.92 15.21 8.39 67.19 2.03 26.32 6.5

301 04.66 1.47 15.13 10.45 64.09 4.49 19.97 8.45
447 50.34 1.70 14.90 9.91 70.88 2.62 17.74 6.14
487 o7.88 1.63 15.57 8.85 64.56 2.87 19.96 6.97
018 52.03 1.17 14.18 11.92 67.21 2.27 19.54 0.13
o67 52.09 1.00 15.47 12.47 69.27 1.68 20.45 3.76
616 60.36 1.50 18.71 10.74 66.87 0.57 24.13 4.32
664 48.39 1.85 14.62 15.45 67.43 1.34 20.08 4.08
767 o4.44 2.60 15.25 11.10 60.67 3.17 21.65 0.42
798 46.79 1.15 13.57 16.40 68.26 0.62 21.70 2.15
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@) weEld FF wst

BAlAA 9] He& AAe dF AFLAFT A2l Y g% vWsteE <#
114>3 <3 115> YJepf QL.
W4 B AXY BAE A FB-a ALT) Feld W (B9 %)
A7 D) Fru Man Glu Suc Mal Total
O _ _ _ _ _ _
11 - - - - - -
73 - - 0.247 - - 0.247
88 - - - - - -
113 - - - - - -
147 - - - - -
174 - - - - -
246 0.190 - 0.317 - - 0.507
302 - - 0.233 0.178 - 0411
447 - - 0.269 - - 0.269
¥ 1156, 52 AA9 =g28=9 A% FB-b A7) 729 HE (349 %)
A7 7HD) Fru Man Glu Suc Mal Total
O _ _ _ _ _ _
11 - - - - - -
28 - - - - - -
b6 - - - - - -
174 - - - - - -
246 0.162 - 0.238 - - 0.400
302 0.180 - 0.276 - - 0.456
351 0.394 - 0.269 - - 0.663
A47 - - 0.247 - - 0.247
4) 5714 g w3l
BAA A EL AXe A AFAIF 2+ AT f74F g ®HEE <&
116>3} <3& 117> YeER AT
¥ 116, 52 #AA9 AA=s A FB-a A7) 77142 AT %)
A7 7HY) | oxalic citric malic malonic succinic lactic acetic total
0 0.025 0.350 0.175 0.550
33 0.025 0.050 0.350 0.250 0.675
b6 0.025 0.075 0.350 0.300 0.750
67 0.025 0.050 0.500 0.175 0.750
113 0.050 0.125 0.825 0.350 1.350
147 0.050 0.125 0.025 0.950 0.450 1.600
174 0.025 0.050 0.000 0.575 0.175 0.825
203 0.025 0.050 0.025 0.625 0.175 0.900
246 0.025 0.075 0.800 0.900
302 0.325 1.063 1.650 0.050 3.088
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E T RE AA) FHaEsY A% FB-b AT H714 WH@9: %)

A2717HY) | oxalic citric malic  malonic succinic  lactic acetic total
33 0.025 0.050 0.400 0.350 0.825
56 0.025 0.125 0.050 0.450 0.650 1.300
77 0.025 0.075 0.050 0.300 0.400 0.850
113 0.050 0.125 0.075 0.550 0.625 1.425
147 0.100 0.200 0.075 0.800 0.725 1.900
174 0.025 0.075 0.025 0.525 0.175 0.825
203 0.025 0.050 0.025 0.750 0.150 1.000
246 0.025 0.075 0.100 1.025 0.050 1.275

(6) F713% w3l
BHA A 2] 52 =] #H
<3E 119>° HERHAT

14
2
o

>
il
ol
N

A S| AR Wil <E 118>
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& 118 58 A9 AAE AA5(B-a A7) SPME 93] A&d I3 %
Fermentation period(day) 0 33 67 113
Library Peak 9E+07 Peak 1E+08 Peak 2E+07 Peak 9E+06
Area (%) Area (%) Area (%) Area (%)
,TRANS-.ALPHA.-BERGAMOTENE 5E+05 2.068 2E+05 1.864
.ALPHA.-PINENE
.ALPHA.-PINENE $$ DIHYDRO-para-CYM 1E+06 0.988
.ALPHA.-PINENE, (-)- $$ Bicyclo[3. 5E+05 2.037
.alpha.-pipene $$ .alpha.—pinene
ALPHA.-ZINGIBERENE 3E+06 12.28
.beta.-Phellandrene $$ Cyclohexene 2E+06 6.539
.beta.-sesquiphellandrene $$ 2-MET 71612 0.82
1,2-Dithiane (CAS) $$ o-Dithiane $ 2E+06 7.45
1,3-Oxathiane, 2,4,6-trimethyl—, ( 9E+05 0.864
1,4-dimethyltetrasulfide 4E+06 4.51 8E+06 7.728
11-Hydroxy—8—-(1—-hydroxyethyl)-2,6, 5E+05 5.985
1-Butene, 4-isothiocyanato— (CAS) 7E+06 7.499
1H-3a,7-Methanoazulene, 2,3,4,7,8, 3E+05 1.136
1-Propene, 3—(methylthio)- (CAS) $ 1E+06 0.961
1-Propene, 3,3'-thiobis— (CAS) $$ 3E+05 0.252
2-METHYL-5,6-DIHYDROPYRROLO(1,2-B) 6E+06 6.536
2-Phenylenthyl isothiocyanaate $$ Be 5E+05 5.931
2-Vinyl-4H-1,3~dithiin $$ 4H-1,3-D 9E+05 0.901
3-(5,6-2H2)Deazauracil $$ 2(1H)-Py 3E+06 2.82
Acetamide, N-[2-[2-(2-nitrophenyl) 3E+05 3.402
Benzenepropanenitrile (CAS) $$ 3-P 8E+05 0.904 2E+06 1.477 5E+05 2.144 7E+05 7.684
Bicyclo[2.2.1]hept—-2-ene, 2,7,7-tr 1E+06 13.27
C6 H10 S2 4E+06 3.976
Calarene $$ 1H-Cyclopropala]naphth 8E+05 3.075
CAMPHENE 2E+06 1.852
Camphene $$ Bicyclo[2.2.1]heptane, 9E+05 3.631 9E+05 10.24
CIS PROPENYL METHYL DISULFIDE 2E+06 1.731 2E+06 1.468
CIS-P-2-MENTHEN-1-0OL $$ 2-Cyclohex 1E+06 5.412
Cyclohexanone, oxime (CAS) $$ Cycl 1E+07 13.28
Dimethyl tetrasulfide 5E+06 5.431
DIMETHYLDISULFIDE $$ METHYLDISULFI 5E+06 4.435
Disulfide, di-2-propenyl (CAS) $$ 1E+07 13.12 1E+07 10.79
Disulfide, dimethyl (CAS) $$ 2,3-D 7E+06 6.551 1E+06 5.442 2E+06 19.6
Disulfide, methyl 2-propenyl (CAS) 1E+07 13.93 1E+07 10.66 1E+06 12.39
Disulfide, methyl propyl (CAS) $$ 1E+06 0.962
Ethanedithioamide (CAS) $$ Rubean 1E+06 1417
Junipene $$ 1,4-Methanoazulene, de 2E+05 0.827
Methane, sulfonylbis— (CAS) $$ Dim 1E+06 4.438
Methyl-trans—propenyl—disulfide 2E+05 0.21
N-(2-phenylethyl)-acetamide BE+05 2.227
Phenethylisothiocyanate 4E+06 4.589 4E+06 3.719
p—Menth—2—en—7-ol, cis— (CAS) $$ C
SABINENE 7E+06 6.762
Sabinene $$ Bicyclo[3.1.0]hexane, 5E+06 5.629
TRANS PROPENYL METHYL DISULFIDE 2E+06 1.816 2E+06 1.573
TRICYCLO[3.3.0.0(4,6) JOCTAN-3-ONE, 1E+06 1.076
Tricyclo[4.1.0.0(2,4)]Iheptane, 3,3
Trisulfide, di-2-propenyl (CAS) $$ 6E+06 6.359 1E+07 10.78 5E+06 19.58
Trisulfide, dimethyl (CAS) $$ 2,3, 1E+07 11.69 1E+07 9.885 2E+06 7.815
Trisulfide, methyl-2-propenyl (CAS 1E+07 12.28 1E+06 5.576
ZINGIBERENE 4E+05 4.646
Zingiberene $$ 1,3-Cyclohexadiene, 2E+06 8.323
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F 119, 52 AAe Egay ey A% (B-b A2l T SPMEC] o8 AEH PR

Fermentation period(days) 33 56 77 113 332

Library Peak 1E+08 Peak 3E+07 Peak 3E+07 Peak 6E+07 Peak 1E+08
Area (%) Area (%) Area (%) Area (%) Area (%)

,TRANS—-.ALPHA.-BERGAMOTENE 4E+05 0.6152

ALPHA.-PINENE $$ DIHYDRO-para-CYM 1E+06 1.0197

ALPHA.-PINENE, (-)- $$ Bicyclo[3. 2E+06 1.935

.alpha.—pipene $$ .alpha.—pinene 6E+05 2.235

ALPHA.-ZINGIBERENE 1E+06 3.644

.beta.-Terpinene $$ Cyclohexene, 4 2E+06 7.23

1,3-Oxathiane, 2,4,6-trimethyl—, ( 9E+05 0.887

1,4,7,10,13,16—-Hexaoxacyclooctadec 2E+05 0.844

1,4-dimethyltetrasulfide 8E+06 8.296 3E+06 1.41 7E+06 6.0514

1,8-Cineole $$ 2-Oxabicyclo[2.2.2] 1E+06 2.4103

11-Hydroxy—8-(1—-hydroxyethyl)-2,6,

15-Crown-5 $$ 1,4,7,10,13-Pentaoxa 1E+05 0.526

1H-3a,7-Methanoazulene, 2,3,4,7,8,

1-Propene, 3-(methylthio)- (CAS) $ 1E+06 0.981 4E+05 1.421 7E+05 1.1013 2E+06 1.6238

1-Propene, 3,3'-thiobis— (CAS) $$ 3E+05 0.295 94439 0.317

1-Propene, 3-isothiocyanato— (CAS) 3E+05 0.317

2(1H)-Pyrimidinethione, 4-amino— ( 8E+05 0.703

2-.BETA.-PINENE $$ Bicyclo[3.1.1]h

2-Benzyl-3,3-dimethyloxaziridine $ 2E+05 0.838

2-Vinyl-4H-1,3~dithiin $$ 4H-1,3-D 1E+06 1.093

3-(5,6-2H2)Deazauracil $$ 2(1H)-Py 3E+06 2.896

Benzenepropanenitrile (CAS) $$ 3-P 2E+06 1.622 8E+05 3.1 6E+05 2.051 5E+05 0.7374 3E+06 2.6818

Butanedioic acid (CAS) $$ Succinic 4E+07 70.532

Calarene $$ 1H-Cyclopropala]naphth 3E+05 1.116 1E+06 0.968

CAMPHENE 4E+06 3.638 8E+05 2.799

Camphene $$ Bicyclo[2.2.1]heptane, 5E+05 1.75

CIS PROPENYL METHYL DISULFIDE 2E+06 1.507

Cyclofenchene $$ Tricyclo[2.2.1.0( B6E+05 2.042

Cyclohexanone, oxime (CAS) $$ Cycl 1E+07 13.64

di-Limonene $$ Cyclohexene, 1-meth 6E+05 0.63

DIMETHYLDISULFIDE $$ METHYLDISULFI 5E+06 4.555 6E+05 2.383

Disulfide, di-2-propenyl (CAS) $$ 1E+07 12.59 9E+06 34.31 6E+06 19.38 7E+06 10.65

Disulfide, dimethyl (CAS) $$ 2,3-D 1E+06 4.237 3E+06 9.321 1E+06 2.4234 2E+07 13.95

Disulfide, methyl 2-propenyl (CAS) 1E+07 11.7 3E+06 9.826 4E+06 11.91 2E+06 2.6499 2E+07 13.88

Disulfide, methyl propyl (CAS) $$ 1E+06 1.224 7E+05 0.6425

GERMACRENE-D 1E+06 0.8698

Isothiazole, 3,5-dimethyl- (CAS) $ 2E+06 3.6843

Methyl 2-Methyl-2—propenyl-1-d2 Et 5E+05 1.972

Methyl-trans—propenyl—-disulfide 3E+05 0.276

OCTANOIC ACID $$ CAPRYLIC ACID 8E+05 0.6552

Pentanedioic acid, 3-(1,2-diphenyl 1E+06 2.3396

Phenethylisothiocyanate 6E+06 5171

SABINENE 7E+06 6.945

Sabinene $$ Bicyclo[3.1.0]hexane, 2E+06 7.591 1E+06 4.383 4E+06 3.1991

TRANS PROPENYL METHYL DISULFIDE 2E+06 1.615

TRICYCLO[3.3.0.0(4,6) JOCTAN-3-ONE, 1E+06 1.105

Tricyclo[4.1.0.0(2,4) ]heptane, 3,3

Trisulfide, di-2-propenyl (CAS) $$ 1E+07 11.08 2E+06 8.79 3E+06 10.12 2E+07 16.025

Trisulfide, dimethyl (CAS) $$ 2,3, 1E+07 11.18 3E+06 10.18 4E+06 12.63 1E+06 1.9551 1E+07 12.47

Trisulfide, methyl-2-propenyl (CAS 3E+06 11.63 B6E+05 0.9015 1E+07 11.505

Zingiberene $$ 1,3-Cyclohexadiene, 1E+07 8.5856

6) #54 71ZEA W3l
BdA o e H& Ao A AH 2
120>3 <3 121> YeERg <o)

il
=5

T ZF A #e4 V|5 WakE <3
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E 120, 52 AA e H3s AF F(B-a AT ded 54 ¥
}7] 7¢ at 2
() Ak Adsl g 2o zujast AAR | Auker] @S A
0 2221 37+26 51£28 3.0+£27 3.0£18 2211 | 24+£15 42427 3216
33 4535 2212 3113 34+£30 27£13 2618 | 43£36 23£1.3 2.8£25
56 8.8+33 6.1x31 66216 68+£29 44+20 5H8+22 | 8.1+£33 4529 6.2:21
67(0) 9.2+2.1 5126 79226 51438 4.6+24 8625 | 84430 LHI1£27 7625
113(46) | 10.7¢2.2 5733 8.0+23 574#35 53428 98426 | 94+25 5H7+#31 7.7%19
147(80) | 104+15 72430 8323 6932 52+31 6.8+32 | 10.0£1.8 72428 7.7+2.1
176(109) | 9.6+#25 57+28 7.7¥24 56431 53433 7524 | 87+22 58+28 65+3.0
203(136) | 86+26 6.1+3.0 7.4+#20 6230 57+29 71432 | 75H+28 5H7+32 59428
246(179) | 9.2#2.1 6.3+26 69420 44426 52425 86421 | 83+2.1 51#23 6720
302(235) | 9.2#2.0 7.6+42 7.6+24 81£21 6.9+24 7.0£27 | 78+34  T79+31 7.7£29
351(284) | 94+2.4 7.3+£28 6+2.2 56+35 030 73124 | 8627 6826 7.1£28
F7) 3k aahis WA A
Z A 7t
(4) AAA A | EHd WAl AZEA AEA oF R A B
0 6.1£2.0 46£1.8 | 29£37 35231 0836 45227 26+19 | 6.6+38 | 6.3t1.9
33 42+27 3718 | 42220 74232 45221 40219 33£15 | 46£37 | 3.0£14
56 4420 57220 | 5022 85235 49229 4417 35£1.7 | 5.8+2.3 | 7.2+27
67(0) 5219 55220 Jx28  79+28  LH1x23 4325 3121 | 58229 | 9119
113(46) | 6.1£15 5425 | 62+31 95%19 64433 48427 43+3 | 6.4+39 | 651.3
147(80) | 5.7+26 53%1.5 A1x34  82+24  6.6+31 45%25 5H7x34 | 64229 | 8.0%2.3
176(109) | 5027 3922 | 66223 8922 68+27 41£27 49£1.9 | 6.7£2.1 | 7.3+24
203(136) | 4.3+2.3 3.7+1.2 | 65+34 7.1%£33 5626 4.3#3.1 932 | 51+33 | 6.4+21
246(179) | 4.7+24 4517 | 73¥3.0 9.0£16 59+31 4728 55£3.0 | 5123 | 7.7+1.8
302(235) | 6.1£15 4.8+22 | 84+22 90+1.7 7621 5726 66433 | 4914 | 48+28
351(284) | 7.1+33 68+39 | 74+41 89+30 7.3+33 65439 65445 | 73228 | 42428
#1210 52 AAe ZHagE=Ed A SB-b A7) B 54 st
112 ot 37
(2) As s A 2w zean gA% | 4%se Az¥e AF
0 | 22¢21 37#26 51#28 30227 3018 22:11 | 24215 42:27 32+16
33 | 62420 34£16 40+12 49+23 37:14 41220 | 54220 39+20 4415
56 | T7+#21 42+24 56+#15 A47+24 39+¢19 80+35 | 56222 44¢19 48+21
TT | 72+#30 45:21 64+18 36220 44220 85:25 | 58#30 40+23 66+16
113 | 84#23 47:28 66+18 4130 4226 9220 | 75:27 3922 62+24
147 | 65%26 53+36 5129 4238 3229 7138 | 6631 4732 50+24
176 | 88+21 60%29 6120 4723 5122 66239 | 6929 66223 53423
203 | 91¥25 5430 67£30 60%27 53+31 6.8:22 | 74#23  57#31 52422
246 | 92#37 6026 72+29 54226 63+38 66+28 | 81226 5835 67+29
302 | 98+13 75827 O1#27 T6:26 T2+23 79+25 | 83+19  T.1#34 7925
Bl | 104418 67629 73422 5T+30 64228 84223 | 88+15  T.0:28 7624
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(3) DA wAgY | FUU A4 AZdA AZ¥A oA | Y e
0 6.1+2.0 4.6+1.8 | 2937 35431 b8£36 45027 26£19 | 66+38 | 6319
33 6.02.4 52+21 | 44+28 82433 4615 37+19 3319 | 5127 | 6.0+23

o6 44+1.9 39+14 | 3820 6931 4732 45+30 25£15 | 5016 | 89+32
77 4420 44+14 | 27+12 61+£30 4.0£27 3514 26+14 | 50+3.7 | 7.7+2.8
113 6.02.0 6.4+19 | 35220 72427 4528 4420 2822 | 6.7+32 | 8.8+25
147 46+1.8 4.7+20 | 46125 6229 4927 44223 39230 | 5227 | 9.0+23
176 42+25 28+13 | 5.0£26 6.7+£27 6326 3.9+21 392205 | 61+31 | 7.7+3.6
203 42+1.4 42421 | 6.8+36 782, 05629 4727 5432 | 39+24 | 6.7+2.8
246 47+2.4  43+25 | 6827 79129 56£1.8 3618 49+38 | 5729 | T2+37
302 0.2x1.9  34+13 | 84+1.3 86423 7617 58+3.0 5831 | 71+2.0 | 8.8+1.8
301 0.0t1.6 5122 | 65225 73433 6.2£32 42+30 60243 | 69+24 | 55+2.6

rlo

0. Be A9 ARAZAACAAAN g AgAT

(1) =A% 54 a5
o

CHAllA &

Y
o
ol
o2
2
o2
>
mal
ol

7t Aeld 2L 54 Wshe <E122>

E 122, 52 AA A™d A F(C-e AT 247 5 W

A71HE) Peak dE(g) 94 (mm”) T (mm)
Sl 11.7+4.6 800.2+144 .8 5,013.8£1113.8 14.8+0.1
0 45+19 830.4+61.3 3,039.6£455.6 15.0+0.0

26 2.1+0.6 937.2+140.2 3,080.2£623.5 14.4+1.1
55 2.1+0.6 1,096.8+142.2 3,383.1£206.6 15.0£0.0
76 1.6+0.7 951.0£143.8 3,370.7£768.6 14.6+0.7
116 2.1+1.0 935.0+141.2 3,044.6£414.2 15.0£0.0
146 1.3+0.5 958.0+92.2 3,280.1£838.1 15.0+0.0
175 1.5+05 905.0£97.2 3,339.5£493.3 145+1.0
202 2.1+0.6 790.9+58.2 3,096.2£541.9 12.1£24
245 2.1+0.6 902.0+108.8 3846.4+770.2 15.0£0.0
301 1.4+0.5 817.6+84.8 2,803.7£424.3 14.2+2.2
352 1.0£0.0 807.3+£221.8 2,087.8£526.9 13.2£2.7
399 1.8+0.7 782.0+132.0 2,798.2£4'74.3 15.0£0.0
483 2.0+0.8 610.7+£122.2 2,298.2£404.1 12.8£0.5
519 1.6+0.7 606.3+£154.8 2,008.1£748.9 12.7+0.9
566 2.1+0.8 532.7+44.4 1,968.9£439.3 9.3£1.3
617 1.4+0.5 534.6+146.5 2,206.0£377.6 11.4+15
664 1.4+0.7 723.0+331.9 2,099.9+584.7 14.9£0.2
767 1.5+05 799.6+155.2 1,978.0+592.5 14.3+1.3
798 1.4+0.5 750.9488.6 1,390.7+£363.6 13.1+£2.0

- 109 -



#0123 B8 AA9 Jyd AA 113935 0T A A F(C-f A+ =47 EA A3
A 271 7HYE) Peak 5= (g) w2 (mm”) 7 (mm)
Sl 11.7+4.6 800.2+144 .8 5,013.8+1,113.8 14.8+0.1
0 45+19 830.4+61.3 3,039.6£455.6 15.0+0.0
26 2.1+0.6 937.2+140.2 3,080.2£623.5 144+1.1
55 2.1+0.6 1,096.8+142.2 3,383.1£206.6 15.0£0.0
76 1.6+0.7 951.0£143.8 3,370.7£768.6 14.6£0.7
113(0) 2.1+1.0 935.0+141.2 3,044.6£414.2 15.0£0.0
146(33) 1.1+£04 1,105.6£109.1 3,890.7+1,171.6 15.0£0.0
175(62) 1.3+05 750.0£79.0 2,727.2£435.0 13.7+1.8
202(89) 2.0+0.8 876.2+104.1 2,480.3£302.2 12.6£29
245(132) 1.6+0.7 682.5+106.2 2560.9+586.6 15.0£0.0
301(188) 1.9£0.6 650.4+79.1 2,036.3£240.5 145£1.4
352(239) 1.5£0.5 789.0+94.9 2,922.1£480.0 12.3£2.8
399(286) 1.5£0.5 814.3+204.2 2,187.1£489.4 145£1.4
483(370) 1.5£0.8 681.6+130.2 2,383.7£648.8 12.1£1.2
519(406) 1.5+0.8 562.4+95.1 2,396.1£531.1 12.7£0.5
566(453) 1.9+0.8 497.0£96.2 1,938.4+333.5 9.8+1.7
617(504) 1.4+0.5 745.5£166.6 2,299.4£585.7 93+£2.1
664(551) 1.8£0.9 T28.7+233.8 2,684.0+£713.4 14.1£1.7
767(654) 1.4+0.5 729.0£129.7 2,246.9£468.4 12.7£2.3
793(685) 1.5+05 676.3+£176.1 1,497.8+364.8 13.4£1.9
¥ 124, B8 AR A =Fo| A 0C A F(C-g AYT) =A% B4 ¥
A7) Peak <= dE(g) w2 (mm”) FA (mm)
0 2.8+1.0 1,164.8+145.2 4,176.0£1,268.8 15.0+0.0
86 1.9+0.8 1,046.5+2189 2,934.3£403.4 13.0+0.1
122 2.4+0.7 974.1+£209.6 3,493.5£783.2 12.6£0.7
169 2.3+£0.7 1,182.6+373.4 4,297.0£724.8 11.9+1.4
220 1.9£1.0 981.9+201.4 4,091.5£1,621.0 12.4+1.3
370 1.6+0.7 796.1+58.0 2,757.7£631.2 13.1+£2.9
401 1.5+05 778.0+129.0 1,864.7£282.1 13.2+2.3
2) A= 54 w3l
CHAA H52 A9 % A3 A5 77 Ao =47 54 ¥gs <E125>
oA <F127>0] JERRATH
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125 H2 AR AHE A $(C-e A7) A 5B}

Ad713r Z7) ol
() L a b AE+xab L a b AExab
0 64.50 -2.49 10.20 0 71.96 -3.06 21.86 0
26 62.70 -0.77 12.85 3.64 70.62 1.85 24.44 571
55 63.06 -0.15 13.46 4.26 70.05 1.74 26.91 7.22
76 59.29 1.05 16.58 897 67.59 1.68 25.67 7.49
116 58.18 0.32 16.66 9.46 60.22 1.56 26.42 9.36
146 59.07 0.15 18.40 10.18 70.52 1.62 30.40 9.84
175 63.86 0.05 16.24 6.58 67.96 1.46 30.32 10.39
202 56.79 0.20 15.81 991 65.97 3.17 28.02 10.61
245 58.49 0.49 16.84 9.44 69.51 1.97 30.38 10.19
301 49.42 1.74 16.90 17.03 68.99 2.63 29.04 9.63
302 53.97 111 16.06 12.58 59.89 4.26 24.49 14.36
399 56.93 1.03 19.14 12.23 60.57 2.67 31.82 13.15
483 55.14 112 16.39 11.79 62.82 5.10 26.35 13.05
519 43.30 2.93 15.61 22.54 67.25 3.26 25.08 872
566 44.62 2.14 15.41 21.07 68.65 245 25.14 7.22
617 51.12 1.57 16.12 15.18 67.501 1.20 28.41 8.99
664 43.51 2.95 16.44 22.560 68.39 0.74 25.30 6.25
767 42.28 2.36 17.69 23.94 67.83 2.25 23.59 6.95
798 44,75 3.50 16.76 21.66 67.04 1.99 28.54 9.71

3E 01260 H2 AAe HEE 1139 A 5 0C A S(C-f A7) el 544 W

A %717k =7 3
() L a b A Exab L a b A Exab
0 64.50 -2.49 10.20 0 71.96 -3.06 21.86 0
26 62.70 -0.77 12.85 3.64 70.62 1.85 24.44 5171
%) 63.06 -0.15 13.46 4.26 70.05 1.74 26.91 7.22
76 59.29 1.05 16.58 897 67.59 1.68 25.67 7.49
113(0) | 58.18 0.32 16.66 9.46 65.22 1.56 26.42 9.36
146(33) 095.70 -0.12 14.46 10.06 73.07 1.26 23.05 462
175(62) 04.51 0.15 14.26 11.01 66.12 4.40 25.00 9.98
202(89) 055.53 0.00 15.43 10.68 68.41 2.09 30.36 10.55
245(132) | 47.78 1.34 15.87 18.07 72.10 1.22 25.90 5.89
301(188) | 47.44 1.29 14.69 18.04 64.70 2.62 28.09 11.13
352(239) | 51.32 0.67 15.28 14.47 66.94 1.69 28.37 9.49
399(286) | 53.06 1.06 16.20 13.40 69.66 1.44 22.63 511
483(370) | 46.09 2.80 16.17 20.06 64.46 3.14 30.98 13.34
519(406) | 44.99 1.88 14.40 20.43 66.83 1.66 29.70 10.49
566(453) | 47.14 3.15 16.35 19.26 66.63 3.83 28.660 11.05
617(504) | 44.42 1.69 14.05 20.87 64.15 2.80 26.30 10.73
664(551) | 48.83 111 15.38 16.89 71.19 -0.51 21.36 271
767(654) | 47.46 354 17.63 19.54 66.61 2.10 30.04 11.05
798(685) | 48.86 2.21 16.17 17.39 59.86 2.84 23.58 13.57
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T 127, & AA EarAg=doA 0T AR =(C-g HgT) Ax EA W3}
#7717k =7] o
() L a b A Exah L a b A Exah
0 55.62 -2.29 13.22 0 66.50 -0.71 30.43 0
836 46.09 2.80 16.17 11.20 64.46 3.14 30.98 4.39
122 53.86 0.67 15.07 391 65.65 118 23.55 7.19
169 60.87 0.63 16.34 6.77 66.49 2.20 24.55 6.56
220 57.15 0.07 17.88 5.44 68.24 1.38 28.66 3.24
370 52.52 1.12 15.66 521 65.87 2.36 27.53 4.27
401 43.99 2.50 13.77 12.59 65.68 1.23 23.03 7.69
3) Ed TF wst
CHAM A H2 AA A A AdzF 72t A9 fFgd oz Hes <F 128>
oA <& 130>l vFERHSLTH
¥ 128 F& AA9 AHYE AA F(C-e AHYT) Fdd H3 (9 @ %)
A 271 7H D) Fru Man Glu Suc Mal Total
1 0.394 0.450 0.552 0.202 - 1.598
26 0.177 - 0.191 0.165 - 0.533
301 0.163 - 0.180 - - 0.343
399 0.166 - 0.180 - - 0.346
483 0.162 - 0.201 - - 0.363
519 0.161 - 0.201 - - 0.362
F129. 5 AA9 #HHYE A 11343 0C AR S(C-f YT 78 #sd9] @ %)
A 271 7H D) Fru Man Glu Suc Mal Total
1 0.394 0.450 0.552 0.202 - 1.598
352 0.172 - 0.361 0.205 - 0.738
399 0.169 - 0.173 - - 0.342
483 0.170 - 0.187 - - 0.357
519 0.173 - 0.214 - - 0.387
¥ 130. F& #AAe =8g28=9 0C A% T(C-g AT Fd9 A (FY @ %)
A7 7HY) Fru Man Glu Suc Mal Total
2 0.443 - 0.260 - - 0.703
836 0.303 - 0.247 - - 0.550
122 0.318 - 0.291 - - 0.609
4) 714k ghge] W3}
CHANA & AAY d3 A a3 2 AE T fUmb g% WelE <#E 131>
oA <& 132> YERIST)

- 112 -



i 131 w2 AAe] JHd A F(Ce A7) #7112k HE (e %)

A2717HY) | oxalic citric malic  malonic succinic  lactic acetic total
0 0.150 0.100 0.075 0.025 0.350 0.325 1.025
27 0.050 0.075 0.025 0.700 0.175 1.025
%) 0.050 0.075 0.100 0.950 0.100 1.275
76 0.100 0.075 0.050 1.225 0.175 1.625
116 0.175 0.120 0.100 1.925 0.300 2.650
146 0.175 0.125 0.075 1.525 0.425 2.325
175 0.075 0.020 0.075 1.300 0.350 1.850
202 0.075 0.075 0.075 1.175 0.100 1.500
245 0.350 0.800 0.800 2.400 0.025 4375
301 0.425 1.025 1.025 2.450 0.025 4,950
302 0.026 - 0.212 0.134 0.110 2.808 - 3.264
399 0.015 - 0.135 0.093 - 2.180 - 2.408
483 0.013 - 0.107 0.077 0.075 2.540 - 2.799
519 0.016 - 0.152 0.070 0.044 2.082 0.032 2.880
¥ 132, 2 A9 #A-"HE A 113EE 0C A F(C-f HEF) 7714k He(H9:
%)
A7 21D | oxalic  citric malic malonic succinic  lactic  acetic total
O — — — — — — — —
27 : : : : : : : :
55 : : : : : : : :
76 : : : : : : : :
86 0.027 0.214 0.129 0.142 0.136 0.833 0.031 1.512
116 0.243 0.146 0.172 0.186 0.055 1.074 0.035 1911
146 - - 0.100 0.100 0.100 1.275 0.125 1.700
175 - - 0.075 0.075 0.100 1.175 0.250 1.675
202 - - 0.100 0.075 0.075 1.150 0.075 1475
245 - - 0.375 0.975 1.075 2.425 0.025 4875
302 0.026 - 0.145 0.129 - 2977 - 3.277
399 0.027 - 0.270 0.199 - 2,747 - 3.243
483 0.032 - 0.176 0.171 - 2.936 - 3.315
B) #53 71z 54 Wl
CHANA H& #HAY d4 AGHAPFT 72 Ag+9Y #s4 7|&E5EA WHEes <&
133>9l| A <3 135>9 YEeERH AT
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3133 HF2 AAe AHE A $(C-e AYT) B 5 W3}

ok o 6
(2) Au Age A% g0 zdat AAS | Auge Aash Ag
0 3.2£36 5735 13112 67#42 50+£34 25220 | 3.1£39 5737 12620

26 9.8+1.9 6631 9824 68136 63126 69+24 | 77£31 6734 89+34

25 11623 57+21 80424 63437 63£19 89+19 | 113221 64+28 7.8+24
76 9.7¢2.9 58+30 98£3.0 58432 5827 90241 | 98+28 56£29 0.2+32
116 109+2.3 6.8+23 82431 74434 7549 59+42 | 10.1+28 6324 69437
146 111+£2.1 57424 85422 65432 059+33 52+3.0 | 91+22 66426 7.7£31
175 11121 6.8+£37 97431 72427 72£32 69+30 | 9624 72+36 87433
202 11.3+1.3 66437 100£32 82432 6.7£25 63+29 | 101228 66132 88128
245 10.8+2.0 72433 92425 6729 73£19 61226 | 91+£33 7029 88+19
301 127£1.6 92432 100+28 82433 7535 8.0+42 | 11.9+21 8839 095+34
302 10839  7.8+37 94424 78£39 7633 5I9+35 | 106+35 75Hxdl 90432
399 11717  67+#42 103+29 79441 69+47 69+37 | 112429 7344 92423

1 BET Bl T
(2) AAA pdgw | FEu AU A29A AgA 9F | C 7 | Jas
0 6.2£2.9 62224 | 39239 27227 60240 3.0x1.8 45+36 | 5.7£25 | 2.4+1.8
26 5017 61219 | 6.8£32 85227 63230 38x1.8 5H0+£32 | 6.9+2.1 | 4.1+24

25 0.6+2.3  75x18 | 67+3.3 89+31 6.0£31 52+34 48+21 | 74+16 | 6325
76 6.3t1.6 6.5+14 | 62+39 87+33 bbx34 4625 63246 | 7738 | 54+2.0
116 0.2+2.2  6.8+21 | 5.8+34 76431 6.0£3.0 42+26 69241 | 84+3.7 | 4.0+3.8
146 7118  71+32 | 57£33 7522 L5120 46+24 5826 | 54+24 | 57+19
175 6.1+2.6 57+25 | 72+34 87423 7.2£31 44+33 5837 | 6.0+31 | 5.7+2.8
202 0.1£25 59+26 | 83+3.3 84425 6628 4727 65241 | 6518 | 52+25
245 6.0t3.6 6.4+24 | 63t34 7.8+39 6.1£26 5124 58+34 | 71+3.0 | 47+2.0
301 0407 3713 | 9337 95437 8929 46+34 7836 | 8528 | 39+24
302 71+3.0 59+31 | 7538 81448 6741 58+38 75xb0 | 6517 | 2.7+2.2
399 8.0+2.9 73+40 | 7737 99434 7.3£37 41+31 60428 | 73+2.7 | 3.6+29

¥ 134 %o A9 HEHY 13U A F 0T AR B(C-f AT @5 54 W
1 o b

() Atk A% Aw % zWatn AAw | A%Fr] Adsn g
0 3236 57+35 131+£12 6742 50+34 25220 | 31239 5737 126220
26 9.8£1.9 66+31 98+24 6836 6326 69224 | 77+31 67+34 89134

25 11623 57+21 80424 63+37 6319 89+19 | 113221 64+28 7.8+24

76 9729 58+£30 098£3.0 08+32Z2 5H8+27 0.0+41 | 98+28 D6£29 0.2+32

113(0) | 109423 6.8+23 82+3.1 74£34 7549 5942 | 10.1+28 63+24 6.9+37

146(33) | 10.0£27 7.8#37 9.8+2.1 81+35 6.8%28 6.2:29 | 106+24 7.8:36 9517

175(62) | 11.0£1.8 6327 89+22 72428 6530 7.1:29 | 10016 65+3.1 8725
)

202(89) | 11.9¢16 7.0£37 96+32 8331 69+33 6329 | 106£2.0 6.8£3.7 102£31
245(132) | 96436 7322 92+30 7829 7.0£26 55#28 | 9.0#3.1 7.7:25 7.4%29
301(188) | 119425 9.1£28 116427 102+29 9.2432 84+34 | 109+32 94+38 109+27
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L BE A | wuA
(a) AAA pdgw | FEu AU A29A AZA a7 | C 7 | s
0 6229 62+24 | 3939 2727 6040 3.0+1.8 4536 | 5725 | 24%18
26 50+1.7 6.1+19 | 6.8+3.2 85x27 6330 38*x1.8 5032 | 6921 | 41+24

25 0.6+2.3  75x18 | 67+3.3 89+31 6.0£31 52+34 48+21 | 74+16 | 6325

76 6.3t1.6 6.5+14 | 62+39 87+33 bbx34 4625 63246 | 7738 | 54+2.0

113(0) | 52+22 68+21 | 5834 7631 6.0+30 4226 6941 | 8437 | 4.0+3.8

146(33) | 6.842.9 7526 | 6431 7.8%32 6535 5027 5926 | 72+27 | 49£1.7

175(62) | 53424 45+18 | 80£20 96£1.9 6.2+24 51226 6032 | 6618 | 52£1.7
)

202(89) | 5435 5.7£28 | 7631 85£1.8 6428 45£30 64£3.0  6.1:24 | 4.0£22
245(132) | 75+26 7.1%3.1 | 8036 9.1#36 7.0+2.1 5536 5936 | 72+24 | 39£25
301(188) | 6.0£3.0 6636 | 10.1+1.5 103+27 87+28 63+32 8030 | 8125 | 29420

« A F AT B 54 24 A4 3529 AR olF, ofmzt UF Aste] #iso] Brberia
drate] A% 301974 S9 L,

#1835 H2 AAY EFeag=EdolA 0T A S(C-g A7) a4 EdWHst

1 o 1]
() Atk A% v % zuEg AAw | A%Fr] Agsn g
0 41434 4626 47+25 32+#26 42+#21 4635 | 3.8+32 46+24 4.0+28
86 6.1£3.3 6332 82+24 3331 69£30 5H9+1.8 | 46+34 5329 64125

122 722 76£30 67+24 70+44 69+33 70:18 | 62+26 7931 6.8%26
169 71x3.4 70£38 69+35 63+43 5143 56£19 | 54+35 6.7£38 8.6+38
220 72+3.6 78136 81+£25 64448 74242 76x32 | b8x36 71241 82£31
370 9.2+2.9 62+43 82+30 46439 71£39 77430 | 69+24 5837 6.3+32
401 112429 68439 109+29 87443 64+44 74+41 | 104+23 7145 94430

1 o3 Bl %A
(a1) AAA pdgw | FEu WA A29A AgA 9d | C 7 | Jas
0 48+1.8 53z1.6 | 47£38 38220 0132 46233 40433 | 4.0£2.7 | 84+4.2
36 58+2.8 5928 | 37+24 3724 3729 47x32 37+£31 | 52+2.1 | 6.6+£3.0

122 82+2.1 6.7+25 | 5.8+31 63135 b53£32 4.0+31 3928 | 8227 | 6.6+2.2
169 6.8+3.3 5.6+27 | 63126 82+31 7.6£34 58+36 4732 | 5826 | 4.8+35
220 78+2.4 7327 | 6631 72430 6422 5328 54+31 | 6429 | 72+29
370 7823 6.0+34 | 64+27 64+£27 05.2+31 31+3.0 5036 | 6.0+22 | 72+31
401 0726  3.7+25 | 103+14 86426 6.6£3.7 78+33 66435 | 82+3.6 | 41+2.0

2 A ALAZAADAA)ANA 2 52 A a3 AFL

)
A
ﬁ,
2,
o)
A
rlo
N,
N
o
r I
o2
2>
o2
>
mal
ol
)
Au
-
Mg
BN
N
oy
i
o,
g
oty
rir

<3t 136>
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S 449 0T A% T(D-al) =43 54 Wt

& 136. A-+A
7

AA71ZHE) Peak & dE(g) w2 (mm”) FA (mm)
A& n) 5 15.7+£7.9 662.8£110.0 3,958.9+£747.7 14.8+0.1
0 3.3+0.8 1,132.5+173.1 3,461.1£745.1 13.4+4.7
33 1.9+0.8 1,056.2+176.8 3,379.8+462.3 15.0+0.0
62 1.8+0.8 899.0+134.3 3,334.9+830.4 15.0+0.0
&3 2.0+0.7 796.9+126.5 2,796.5£675.9 14.6+1.0
123 1.4+0.7 961.8+£237.5 2,992.8+667.1 15.0+0.0
153 1.8+05 961.1+£210.0 2,989.8£356.7 12.945.2
182 1.4+0.5 580.7+96.7 2,220.7£464.1 15.0+0.0
209 1.8£0.7 741.6+£130.1 2,173.3£429.7 7.6£2.7
252 1.5+0.5 861.0+£127.5 2,717.9+£592.7 145+1.4
308 1.3£0.5 53491114 1,860.4+335.5 12.8£2.7
307 1.5£0.5 485.1£70.0 1,984.7+455.7 12.1£2.7
407 1.1+04 409.0+32.7 1,796.6+310.2 13.6+2.0
& 137 A 5L AA Y FoF A3s A FD-a2) 247 54 ¥
AG71ZHE) Peak dE(g) 2 (mm”) T (mm)
AEv) 5 15.7£7.9 662.8+110.0 3,958.9+747.7 14.8£0.1
0 3.3£0.8 1,132.5+173.1 3,461.1£745.1 13.4+4.7
33 1.9+0.8 1,056.2+176.8 3,379.8+462.3 15.0+0.0
57(0) 1.8+0.8 899.0+134.3 3,334.9+830.4 15.0+0.0
62(5) 1.8+0.8 974.8+141.5 3,495.6+489.2 14.4+1.4
83(26) 1.6x0.5 1,023.8+262.7 2,882.2+587.8 14.6+1.3
123(66) 1.8+0.8 536.2+116.3 1,640.5£265.7 15.0+0.0
153(96) 1.5+0.5 447777+132.4 1,441.5+434.8 10.1£4.7
182(125) 1.1+04 232.4£31.9 920.6+294.9 12.2+3.3
266(209) 1.1+0.3 229.2£46.9 768.2+178.3 10.2£3.6
¥ 138 #AA H2 #ZA9 0C A F(D-bl) 247 54 #Hg
A 713D Peak 5 (g) 4 (mm”) 77 (mm)
A n) 5 15.7£79 662.8+110.0 3,998.9£747.7 14.8£0.1
0 3.3+1.2 994.6+£179.2 3,416.3£469.5 14.7+0.8
33 1.5£0.5 952.4+102.1 3,471.4£494.0 15.0£0.0
62 1.7+£0.5 052.8+133.8 3,071.8+571.3 15.0+0.1
&3 1.3+05 1,008.9+137.7 2,957.1£629.6 13.5+2.1
123 1.9£0.6 851.8+138.2 2,644.9+547.7 13.3+1.3
153 1.0£0.0 995.8+241.8 3,140.3£649.8 14.3£1.8
182 1.4+0.5 693.6+£144.3 2,376.7£691.0 15.0+0.0
209 2.3+09 559.1+75.2 2,212.1£703.3 12.2£1.8
252 1.4+0.7 67341075 218R8.1+436.5 13.5+2.2
308 1.5+0.8 1,029.9+249.1 3,133.1£775.9 15.0+0.0
307 1.5+0.8 643.7+100.1 2,696.0£478.0 15.0+0.0
407 1.1£04 718.9+135.0 1,959.9+467.2 13.4£27
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#0139 FA 52 AAY At AAF A T(D-b2) =44 54 W)
A7 712 (D) Peak +E(g) 94 (mm’) 77 (mm)
ORI 157+7.9 662.8+110.0 3958.9+ 7477 148+0.1
0 33412 994.6:+179.2 3,416.3+469.5 147+0.8
33 15405 952.4+102.1 3471444940 15.0+0.0
57(0) 17405 052.8+133.8 3,071.8£571.3 15.0+0.1
62(5) 1605 1,011.4£159.7 3,469.3+444.1 15.00.0
83(26) 1405 1,005.4+164.8 2,868.9+428.7 149:0.4
123(66) 1.9£06 533.8+92.6 1,944.6£515.0 138+1.9
153(96) 15405 17551144 1,399.3+621.4 11352
182(125) 1.1£0.4 291.4+69.7 1,034.0£330.4 88427
266(209) 1.240.4 2734862 Q42.7+4756 87+2.1
E 140, Ao 52 A9 0C A% F(D-cl) 243 54 W3
AZ717H(D) Peak & 5= (g) 2 (mm°) 7 (mm)
LS 15.7£7.9 662.8£110.0 3,958.9+£747.7 14.8+0.1
0 3.3£1.2 997.3+137.4 3,003.3+579.6 12.7£5.3
33 2.1+0.6 1,092.0£275.6 7,297.5£659.2 15.0+0.0
62 1.60.7 1,14.51+270.9 3,212.3+606.2 15.0+0.0
83 1.6+0.8 1,175.9+230.7 3,227.1£730.9 14.8+0.5
123 1.7£0.5 942.1+£95.6 2,873.4+391.2 12.8+4.8
153 1.6+0.7 1,063.6+£186.3 3,477.9+684.1 15.0+0.0
182 2.0+0.8 897.5+205.1 3,525.6£1,574.8 15.0+0.0
209 2.5+0.9 699.3£161.2 2,748.0+£464.0 13.9+1.7
292 1.5+0.5 736.4£150.5 2,820.7+342.9 14.3+1.2
308 1.5£0.8 988.0+261.4 2,009.7+488.5 15.0£0.0
397 1.6£0.7 756.5+116.1 3,175.4+677.5 15.0£0.0
407 1.5+05 595.0£78.7 1,370.9+558.1 14.8+0.5
3141 4o 2 A9 A5k AAlE A% T(D-c2) 243 54 W3t
A 713 (D) Peak 75 (g) 74 (mm”) A (mm)
LS 15.7£7.9 662.8£110.0 3,958.9+£747.7 14.8+0.1
0 3.3£1.2 997.3+137.4 3,003.3+579.6 12.7£5.3
33 2.1+0.6 1,092.0£275.6 7,297.5£659.2 15.0+0.0
57(0) 1.60.7 1,14.51+270.9 3,212.3£606.2 15.0+0.0
62(5) 2.510.5 996.7£71.3 3,530.3£395.5 14.8+0.6
83(26) 1.2+04 1,106.1+200.7 2,922.5+613.2 13.4+1.7
123(66) 1.60.7 733.0£152.6 2,472.3+346.4 14.4+1.6
153(96) 1.6+05 008.8+85.5 1,754.5+212.7 13.7+2.4
182(125) 1.5+05 683.3£89.9 2,085.3+2179 14.7+0.9
266(209) 1.5+0.5 099.0£123.2 1,735.3+372.2 13.2+3.0
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¥ 142, 71€E 52 #AA9 0C A% F(D-dl) =4 A Wzt

AA71ZHE) Peak 4 dE(g) 2 (mm®) 7 (mm)
A& n) 5 15.7£79 662.8+110.0 3,958.9£747.7 14.8+0.1
0 41+£2.1 973.4+119.7 3,240.4£600.5 15.0+0.0
33 1.8+0.9 1,067.9+1659 4,286.5£1097.4 15.0+0.0
62 1.8+04 1,218.5+243.7 4,101.0£1,1779 15.0+0.0
83 1.7+05 1,198.1+173.5 2,919.3£313.7 13.2+2.2
123 1.9+0.7 1,105.2+188.1 4,020.9+513.6 15.0+0.0
153 1.1+04 933.7+£214.0 2,990.3+£696.6 11.0+2.1
182 1.4+0.5 1,068.2+104.8 3,042.9+297.5 14.5+1.3
209 2.6+09 893.0+152.4 3,929.4+864.4 14.6+0.8
252 1.6+0.5 943.1++90.9 2981.5+511.9 14.6+1.0
308 1.3+£0.5 912.3+122.0 2,832.8+388.2 14.8+0.6
357 1.3+£0.5 971.1+£212.0 2,781.4+687.9 14.6+0.5
407 1.9+0.6 854.8+£103.9 3,405.6£527.7 14.9+0.1

T 143 A 52 AAY 0C AR F(D-aal) 227 EA W3
AA71ZHE) Peak 4 dE(g) 2 (mm®) 7 (mm)
dEuF 4.0+1.3 583.1+72.7 4,392.2+810.2 14.7+0.2
0 4.1+0.6 771.0+131.6 3,383.9£909.9 14.6£1.0
38 2.3+£0.7 832.1£190.5 3,140.9+741.6 13.0+0.0
73 2.1+£0.6 721.5+145.1 2,873.5£991.0 12.7£0.5
120 2.5+0.5 771.7+11.2 3,101.9£951.6 12.0+1.2
169 1.6+0.5 726.3+86.0 2,312.8£387.2 10.8+1.9
218 1.4+0.5 633.5+193.4 2,073.7£620.5 13.3+16
321 1.5+0.5 793.6+248.5 2,920.7£761.4 14.2+1.2

T 144, 0] 52 1A 0C AF F(D-ccl) 227 EA W3
A71HE) Peak dE(g) 2 (mm®) T (mm)
Sl 4.0+1.3 583.1+72.7 4,392.2+810.2 14.7£0.2
0 3.1£16 864.3+77.8 3,463.4£1,167.5 15.0+0.0
38 2.1+0.6 824.6+233.9 2,813.9+460.7 13.0£0.0
73 2.3+0.7 806.6+186.5 3,104.6+871.5 13.0+0.1
120 2.4+0.9 782.4+1954 3,069.3£685.2 11.8+1.4
169 1.5+0.8 658.5+120.3 2,030.5£379.3 11.8+1.3
218 1.4+0.7 659.9+193.9 1,899.6+544.9 14.0£2.0
321 1.5+0.8 72161525 1,774.6£469.7 14.0£2.0
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E 145 A 5 AAY 0C A% F(D-al) M= 54 W
773k =7] 9
() L a b A Exab L a b A Exab
0 71.35 -1.40 11.80 0 68.06 -0.07 24.91 0
33 63.27 0.84 18.54 10.76 68.06 0.26 21.48 3.45
62 59.27 1.71 17.92 13.89 61.63 2.99 22.65 747
83 62.67 0.34 16.68 10.11 66.44 1.28 24.86 211
123 54.87 145 17.37 17.63 62.77 1.10 24.84 5.42
153 50.76 1.29 16.73 16.57 64.36 2.96 20.39 6.58
182 56.22 152 16.34 16.06 68.95 2.44 19.12 6.37
209 59.36 2.34 19.05 17.95 65.61 1.98 28.45 477
252 56.06 1.59 16.25 16.20 67.24 1.18 21.72 3.52
308 97.05 0.85 15.83 15.03 63.83 1.38 26.53 476
357 50.33 1.63 16.04 21.66 66.61 0.85 24.81 1.72
407 56.47 0.97 16.80 15.88 69.54 0.94 19.11 6.07
E 146 A3 T2 AAe AsE AAE A F(D-a2) A 54 ¥
773k =71 o
() L a b A Exab L a b A Exab
0 71.35 -1.40 11.80 0 68.06 -0.07 24.91 0
33 63.27 0.84 18.54 10.76 68.06 0.26 21.48 3.45
57(0) 99.27 1.71 17.92 13.89 61.63 2.99 22.65 747
62(5) 61.85 1.49 17.56 11.48 64.93 191 19.22 6.79
83(26) 48.63 1.06 15.00 23.08 67.20 1.26 19.15 5.97
123(66) 38.97 2.46 15.29 33.19 67.56 0.23 24.76 0.60
153(96) 43.96 2.39 14.37 27.77 67.03 1.11 23.16 2.35
182(125) | 46.40 3.58 18.09 26.21 73.12 0.60 26.68 5.40
266(209) | 45.01 4.02 17.79 27.55 68.65 2.08 28.42 4.16
B M7 7AA 52 H2A9 0C A% F(D-bl) Ax 54 W3}
773k =71 9
() L a b A E*ab L a b A Exab
0 67.80 -2.63 11.56 0 67.81 -0.60 26.13 0
33 62.98 -0.30 17.18 7.76 66.70 1.67 18.21 8.31
62 62.53 1.10 18.86 9.75 65.16 1.81 21.13 6.15
83 68.11 147 16.95 6.78 62.32 418 20.90 8.96
123 54.06 1.59 17.43 15.53 60.07 1.80 19.98 10.17
153 08.55 1.17 17.75 11.76 69.87 2.04 24.78 361
182 50.24 2.16 15.84 18.70 69.68 1.11 20.19 6.46
209 59.35 2.20 18.36 14.99 70.24 2.15 20.39 6.81
252 56.27 2.15 17.80 13.95 67.41 2.87 19.80 7.23
308 54.25 2.17 17.20 15.44 63.49 3.43 20.56 8.12
357 47.93 2.98 16.70 21.28 64.92 3.08 21.54 6.55
407 46.22 2.44 16.16 22.64 68.01 2.37 19.41 7.35
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3148 Al =2 gdAe] A3 AAF A T(D-b2) A 54 W3}

773k =7 %
() L a b A Ex*ab L a b AExab
0 67.80 -2.63 11.56 0 67.81 -0.60 26.13 0
33 62.98 -0.30 17.18 7.76 66.70 1.67 18.21 8.31
57(0) 62.53 1.10 18.86 9.75 65.16 1.81 21.13 6.15
62(5) 08.67 1.97 19.14 12.73 66.22 2.96 19.92 7.33
83(26) 62.73 0.86 17.19 8.34 63.05 5.46 22.71 8.42
123(66) 99.26 2.82 19.52 12.88 64.82 0.56 25.22 3.33
153(96) 46.75 2.29 16.64 22.20 67.58 -0.94 21.81 4.34
182(125) | 48.85 2.31 18.68 20.84 67.27 1.54 27.20 2.45
266(209) | 4857 3.41 18.60 21.35 69.19 113 24.46 217

A7) 3% =7] o
() L a b A Exab L a b A Exab
0 61.26 -2.50 12.98 0 69.29 -3.09 27.24 0
33 60.56 149 18.01 6.46 63.05 3.71 19.19 12.26
62 60.93 0.47 17.46 5.39 61.48 421 19.11 13.43
83 64.78 0.33 16.19 5.54 67.19 197 18.61 10.22
123 51.67 194 17.24 11.39 66.59 1.64 25.99 5.69
153 51.43 2.46 18.34 12.25 67.42 0.31 21.93 6.58
182 50.89 2.32 17.00 12.12 68.65 2.16 19.05 9.75
209 56.42 211 18.98 8.98 67.92 2.99 21.81 8.27
292 57.25 2.85 19.47 9.32 66.07 2.63 22.93 8.08
308 53.50 2.38 16.92 9.98 67.62 1.27 20.06 8.96
357 56.33 2.72 18.06 8.80 63.22 4.19 20.59 11.58
407 54.81 1.66 17.45 8.88 71.27 201 21.67 7.81

#7713k =7 o
() L a b A E*ab L a b AExab
0 61.26 -2.50 12.98 0 69.29 -3.09 27.24 0
33 60.56 149 18.01 6.46 63.05 3.71 19.19 12.26

57(0) 60.93 0.47 17.46 2.39 61.48 421 19.11 13.43
62(5) 69.85 0.12 17.49 10.05 63.52 1.92 20.82 9.98
83(26) 97.52 1.38 17.91 7.30 67.38 4.44 22.77 8.96
123(66) o118 2.86 18.08 12.50 64.54 1.99 20.99 9.35
153(96) 49.69 2.95 17.18 13.46 69.08 -0.12 24.24 4.23
182(125) 90.36 3.00 17.81 13.13 o7.17 6.78 25.27 15.75
266(209) 46.24 3.71 17.55 16.88 70.85 1.11 24.50 9.25
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#1581 7€ 52 A4AY 0C A% F(D-dl) M= 54 W)

A7)k =7 o
() L a b AFE*ab L a b A E*ab
0 67.88 -1.77 10.87 0 66.93 -0.52 21.95 0
33 64.71 -1.00 11.84 3.40 64.94 2.08 22.78 3.38
62 59.35 -0.16 14.02 9.23 66.05 1.70 19.75 3.25
83 59.22 0.66 14.97 9.88 66.75 2.01 20.29 3.03
123 61.05 0.21 16.06 8.80 67.01 0.76 16.96 5.15
153 55.54 0.37 15.06 13.21 68.53 -1.67 22.04 1.97
182 57.52 0.50 15.88 11.73 67.99 1.20 26.86 5.31
209 54.56 0.82 15.11 14.22 67.68 1.98 19.59 3.52
292 51.69 1.11 15.60 17.11 68.87 1.44 25.68 4.64
308 62.94 0.50 16.29 7.68 63.45 2.57 21.67 4.66
357 62.04 1.37 16.10 8.45 62.89 5.66 22.87 7.44
407 51.43 0.92 14.88 17.14 75.85 0.03 16.49 10.47
® 152 A & AA 0T A F(D-aal M) A= 54 W3k
A7 3 =7 ol
() L a b A Exah L a b A Exab
0 66.29 -1.45 12.98 0 66.97 -0.88 25.63 0
38 55.64 1.79 19.20 12.75 67.52 2.55 24.46 3.67
73 60.40 1.17 18.55 8.52 68.74 1.36 22.39 4.32
120 64.92 0.35 16.84 447 65.52 1.86 25.61 3.10
169 58.52 2.32 19.33 10.72 69.80 0.62 23.93 3.63
218 61.50 0.84 17.05 6.69 68.49 0.12 24.24 2.29
321 56.19 1.78 18.16 11.80 69.69 -0.13 25.47 2.83
E 163, FAde] 58 A 0T A% FD-ccl) ME 54 W
Ad713r Z7) o]
() L a b A Exab L a b A Exab
0 64.21 -1.76 10.52 0 71.24 -1.23 28.53 0
38 70.88 0.57 16.32 9.14 71.36 2.28 21.53 7.83
73 58.56 -0.09 15.60 7.78 68.15 1.00 22.82 6.86
120 60.82 0.11 16.26 6.92 73.23 0.14 22.19 6.78
169 60.36 1.50 18.71 9.62 66.87 0.57 24.13 6.46
218 56.16 1.19 17.76 11.22 70.40 -1.15 24.39 4.23
321 55.02 0.99 16.97 11.56 71.27 -0.32 24.49 4.14
3) el e Wt
DA A e AAe AP A APBF 7 AP FUY FF WEE < 154>

H A 9]
ol <& 160>l HERHSITH
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E 154 AR 52 HAY 0C AH F(D-al) F213 9339 %)
AA7)17H2A) | Fructose  Mannitol  Glucose Sucrose Maltose | Total
0 0.674 0.238 0.660 0.092 - 1.664
33 0.726 0.184 0.592 0.022 - 1.524
38 0.488 - 0.350 - - 0.838
62 0.281 - 0.213 - - 0.494
73 0.252 - 0.199 - - 0.451
&3 0.328 0.090 0.182 - - 0.600
123 0.206 0.194 - - - 0.400
153 0.034 0154 0.000 - - 0.188
182 0.190 0.096 0.068 - - 0.354
25 - - 0.189 - - 0189
308 - - 0.175 - - 0175
357 0.265 - 0.177 - - 0.442
407 0175 - 0.165 - - 0340
#1585 A 52 AR At AR5 A% F(D-a2) T WS (Ee] %)
A7) Fru Man Glu Suc Mal Total
0 0.840 0.610 - 0.008 0.016 1.474
62 0.331 - 0.208 0.173 - 0.712
&3 0.156 0.212 - - - 0.368
123 0.010 0.118 - - - 0.128
153 - 0.240 - 0.108 - 0.348
182 0.080 0.074 - - - 0.154
266 - - 0.170 - - 0.170
E 156, FA 52 AA9 0T AH F(D-bl) %Y HE(E: %)
A7) 72:() | Fructose  Mannitol Glucose Sucrose Maltose |  Total
0 0.942 0.226 0.674 0.096 - 1.938
33 0.688 0.200 0.650 0.008 - 1.546
38 0.59 0.218 0.536 - - 1.344
62 0.426 0.352 0.390 - - 1.168
73 0.452 0.164 0.380 - - 0.996
&3 0.432 - 0.316 - - 0.748
123 0.253 - 0.278 - - 0.531
153 0.126 - 0.150 - - 0.276
182 0.236 - 0.230 - - 0.466
202 0.161 - 0.204 - - 0.365
308 0.184 - 0.169 - - 0.353
307 - - 0.277 - - 0.277
407 - - 0.171 - - 0.171
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E 157 JA F& AA9 H3 AAF AT (D-b2) FElde] "I (Fe: %)
A7) Fru Man Glu Suc Mal Total
0 0.584 0.150 0.526 0.173 - 1.433
62 0.321 - 0.224 - - 0.545
83 0.094 0.420 - - - 0.514
123 0.088 0.504 - - - 0.592
153 - 0.364 - - - 0.364
182 0.030 0.460 0330 - - 0.820
266 0.161 - 0204 - - 0.365
E 158, Aol e A9 0T A% F(D-cl) 9 HE(E9]: %)
A7) 72:() | Fructose  Mannitol Glucose Sucrose Maltose |  Total
0 0.836 0.100 0.700 0.066 - 1.702
33 0.800 0.108 0.662 0.004 - 1.574
62 0.816 - 0.590 - - 1.406
&3 0.398 0.002 0.300 - - 0.700
123 0.358 0.174 0.194 - - 0.726
153 0.526 0.102 - - - 0.628
182 0.300 0.048 0.158 - - 0.506
252 0.167 - 0.221 - - 0.388
308 0.164 - 0.210 - - 0.374
E 159, FAo] B A Y Ao HAF AY F(D-c2) FElde w3 (e %)
A7) Fru Man Glu Suc Mal Total
O — — — — — —
11 - - - - - -
33 - - - - - -
47 - - - - - -
62 0.618 0.230 0.648 - - 1.496
83 0.268 0.332 0416 - - 1.016
123 0.068 0.444 - - - 0.512
153 - 0.272 - 0.038 0.098 0.408
182 0.048 0.212 - 0.008 - 0.268
266 0.167 - 0.168 - - 0.335
A07 0.214 0.168 0.382
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£ 160. 71E % AA¢ 0T A% F(D-d) FeF MB(d9): %)
|

A 771 7HY) | Fructose Mannitol Glucose Sucrose Maltose | Total
0 0.574 0.266 0.558 0.210 - 1.608
11 0.564 0.288 0.536 0.002 - 1.390
33 0.396 0.302 0.392 - - 1.090
62 0.388 0.002 0.272 - - 0.662
&3 0.148 0.188 - - - 0.336
123 0.008 0.150 0.187 - - 0.345
153 0.276 - - - - 0.276
182 0.160 0.178 0.036 - - 0.374
252 0.162 - 0.183 - - 0.345
308 0.187 - 0.215 - - 0.402
307 0.189 - 0.287 - - 0.476

1) AR AFAZQANA A we A 27 fed F@e) v

AA (A F)x | Fructose Mannitol Glucose Sucrose Maltose Total
A 0.780 0.000 0.725 0.000 0.000 1.505

B 0.535 0.000 0.825 0.035 0.000 1.395

C 0.910 0.000 0.920 0.000 0.000 1.830

D-Al 0.985 0.025 0.995 0.045 0.000 2.050
D-B1 0.965 0.000 0.965 0.000 0.000 1.930
D-C1 0.880 0.000 0.935 0.000 0.000 1.815
D-D1 0.975 0.000 0.975 0.260 0.000 2.210

* AQA, BRA, CHA, DIFA,

DA Fe Ao

A= 2]
oA < 168> JERHSITE.

- 124 -



162. A$A % 7249 0C A F(D-al) f714k2] W29 %)

A7 Y oxalic citric malic  malonic succinic  lactic acetic total
0 0.075 0.375 0.350 1.000 0.775 0.950 0.050 3575
33 0.025 0.100 0.175 0.175 0.450 0.750 1.675
62 0.150 0.050 0.125 0.050 0.300 0.475 1.150
83 0.175 0.100 0.125 0.175 0.250 0.450 1.275
123 0.150 0.075 0.125 0.100 0.325 0.450 1.225
153 0.300 0.175 0.200 0.150 0.375 0.575 1.775
182 0.175 0.075 0.125 0.100 0.325 0.400 1.200
209 0.150 0.075 0.100 0.050 0.375 0.325 1.075
202 0.075 0.525 0.363 0.500 0.675 1.000 0.025 3.163
308 0.050 0.050 0.050 0.050 0.525 0.725
407 0.030 - 0.159 0.088 0.042 1.165 - 1.484
E 163, A-+A HF2 AR Azt dAs A% F(D-a2) F714He] 3 (E9: %)
AA717:(Y)  Oxalic  Citric  Malic  Malonic  Succinic  Lactic  Acetic ~ Total
0 0.064 0.549 0.53 0.209 0.01 0.027 0.022 1411
37 0.125 0.443 0.445 0.321 0.112 0.979 0.036 2461
62 0.025 0.325 0.100 0.175 0.125 0.400 0.625 1.775
83 0.025 0.175 0.100 0.150 0.125 0.425 0.600 1.600
123 0.025 - 0.200 0.050 0.050 1.525 0.225 2.075
153 0.025 - 0.200 0.025 0.050 1.625 0.225 2.150
182 0.000 - 0125 - 0.025 1.325 0.375 1.850
266 0.100 - 0.500 0.475 0.675 2.200 0.050 4.000
I 164 JA 52 AA9 0T AH F(D-bl) 714 HE(E ) %)
A7 7HY) | oxalic citric malic  malonic  succinic  lactic acetic total
0 0.275 0.075 0.100 0.100 0.100 0.400 1.050
33 0.100 0.150 0.075 0.325 0.400 1.050
62 0.025 0.375 0.150 0.200 0.075 0.325 0.500 1.650
83 0.175 0.100 0.125 0.100 0.200 0.375 1.075
123 0.200 0.125 0.150 0.225 0.225 0.425 1.350
153 0.025 0.225 0.125 0.150 0.300 0.250 0.450 1.525
182 0.200 0.150 0.175 0.100 0.275 0.425 1.325
209 0.175 0.075 0.125 0.075 0.275 0.350 1.075
202 0.625 0.325 0.900 0.813 1.100 0.050 3.813
308 0.075 0.000 0.438 1.150 1.050 1.250 0.125 4.088
357 0.189 - 0.197 0.113 - 0.793 - 1.292
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#1650, A 52 AAY Aok AA=m A F(D-b2) #F7I4ke W9 %)

AA717:(Y)  Oxalic  Citric  Malic  Malonic  Succinic  Lactic  Acetic  Total
0 0.057 0778 0.774 0.321 - 0.019 - 1.949
37 0.045 - 0.246 0.266 0.099 1.009 0.045 1.710
62 0.000 - 0.075 0.125 0.050 0.325 0.425 1.000
73 0.013 - 0.164 0.150 0.025 0.713 0.015 1.080
83 0.000 - 0.075 0.125 0.075 0.325 0.450 1.050
123 0.025 - 0.175 0.075 0.050 0.825 0.375 1.525
153 0.025 - 0.375 0.100 0.050 1.425 0.300 2275
182 0.000 - 0.200 0.050 0.050 1.200 0.300 1.800

166, HHo] H& AA 0T A F(D-cl) #714ke] M3 (9] %)

A2717HY) | oxalic citric malic  malonic  succinic  lactic acetic total
0 0.300 0.150 0.075 0.150 0.150 0.825
33 0.025 0.150 0.200 0.050 0.275 0.400 1.100
62 0.050 0.125 0.075 0.225 0.300 0.775
83 0.200 0.100 0.125 0.275 0.125 0.375 1.200
123 0.025 0.375 0.200 0.175 0.425 0.125 0.350 1.675
153 0.025 0.775 0.400 0.400 0.300 0.450 0.675 3.025
182 0.025 0.375 0.125 0.175 0.175 0.225 0.325 1.425
209 0.275 0.100 0.125 0.050 0.225 0.225 1.000
202 0.075 0.375 0.225 0.600 0.663 0.825 0.025 2.788
308 0.100 0.525 0.500 1.100 1.025 1.525 0.025 4.800
357 0.041 - 0.252 0.135 0.098 0.743 - 1.269
407 - - 0.379 0.112 0.044 0.857 - 1.392

¥ 167. HHo] & AA G Xt AAF A F(D-c2) F714ke] W (el %)

AA7170(Y)  Oxalic  Citric  Malic  Malonic  Succinic  Lactic  Acetic  Total
O — — — — — — — —
11 - - - - - - - -
33 - - - - - - - -
47 - - - - - - - -
62 0.025 - - 0.150 0.050 0275 0450 0950
83 - 0.100 0.100 0.125 0.125 0325  0.300 1.075
123 0.025 - 0.200 0.075 0.025 0925  0.175 1.425
153 0.025 - 0.275 0.025 0.025 1175 0.275 1.800
182 0.025 - 0.250 0.025 0.025 1175 0.275 1.775

E 168 /1€ Fe WA 0C A FD-d) F7140e) WS %)

A2717HY) | oxalic citric malic  malonic  succinic  lactic acetic total
0 0.375 0.425 0.100 1.425 0.025 2.350
33 0.050 0.075 0.050 0.425 0.400 1.000
62 0.050 0.025 0.075 0.050 0.250 0.250 0.700
83 0.125 0.050 0.100 0.100 0.300 0.375 1.050
123 0.275 0.125 0.200 0.175 0.525 0.675 1.975
153 0.025 0.300 0.150 0.225 0.150 0.525 0.600 1.975
182 0.100 0.075 0.100 0.050 0.375 0.400 1.100
209 0.050 0.075 0.050 0.400 0.150 0.725
202 0.025 0.100 0.138 0.700 0.025 0.988
308 0.025 0.050 0.100 0.075 0.025 0.275
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HelE <E 169>

Fermentation period(days)

0

33

62

83

Library

Peak

4E+07

Peak

1E+08

Peak

4E+07

Peak

3E+07

3E+07

Area

%)

Area

%)

Area

(%)

Area

(%)

(%)

(+)-CALARENE (+)-.BETA.-GURJUNE

4.9951

(E)-Farnesene

(E,E)-.alpha.~farmesene $$ 37,11~

4E+05

1.255

(Z,2)- ALPHA .-FARNESENE

9E+05

2.232

,TRANS- ALPHA.-BERGAMOTENE

2E+06

8143

.alpha.—amorphene $% ALPHA.
AMORP

3E+06

2.332

.alpha.-Copaene $$ Tricyclo[4.4.0.

6E+06

5517

.alpha.-longipinene

3E+06

6.786

2E+06

7.764

ALPHA, -PINENE

BE+05

1.898

ALPHA.-PINENE, (-)- $$ Bicyclol3.

1E+06

3463

TE+05

1.5675

.alpha.-Y.angene $$ Tricyclo[4.4.0

6E+06

5101

ALPHA -ZINGIBERENE

9E+06

24.63

2E+07

15.69

BE+06

13.15

BE+06

1973

1E+07

29.592

8E+06

25.263

beta.~bisabolene $$ Cyclonexene,

2E+06

56284

.beta.-cubebene

1E+06

1.205

9E+05

2.256

.beta.—Cubebene $$ 1H-Cyclopentall

BE+05

1.796

.beta.-Phellandrene $$ Cyclohexene

2E+06

1.955

BETA.-SESQUIPHELLANDRENE

3E+06

8351

Dbeta.-sesquiphellandrene $$ 2-MET

3363

beta.-Terpmene $$ Cyclohexene, 4

1E+06

3011

beta.-Thujene $$ Bicyclo[3.1.0lhe

16.64

SE+06

16.17

BE+06

13.191

DELTA.3-Carene $$ Bicyclo[4.1.0]h

3E+05

1.0215

1H-3a,7-Methanoazulene, 2,34,7,8,

3E+06

88171

2- BETA.-PINENE $$ Bicyclo[3.1.1]h

2E+06

1.906

2-METHYL-56-DIHYDROPYRROLO(1,
2-B)

5863

2-Phenylenthyl isothiocyanaate $$ Be

TE+05

1.947

3-(5,6-2H2)Deazauracil $$ 2(1H)-Py

3E+05

0975

Benzenepropanenitrile (CAS) $$ 3-P

6E+05

0495

Calarene $$ 1H-Cyclopropalalnaphth

1E+06

1145

SE+05

1514

3E+06

6.1974

1E+06

38753

CAMPHENE

2E+06

55221

Camphene $$ Bicyclo[2.2.1]heptane,

859

3E+06

10.11

2E+06

54848

di-Limonene $$ Cyclohexene, 1-meth

4E+05

0.8628

Disulfide, di-2-propenyl (CAS) $$

2E+07

16.91

BE+06

13.45

3E+06

10.18

2E+06

451

Disulfide, dimethyl (CAS) $$ 2,3-D

3E+06

7813

Disulfide, methyl 2-propenyl (CAS)

3E+06

8487

9E+06

7944

4E+06

10.16

2E+06

5193

2E+06

5.1309

BE+05

1.9739

EE-.ALPHA.-FARNESENE

TE+05

1.892

germacrene d

3E+05

0695

GERMACRENE-D

4E+05

1162

9E+05

2.095

BE+05

1.817

LIMONENE

1E+06

2917

2E+06

1.929

3E+05

0832

Naphthalene, 1,2,34,4a,5,6,8a-oct

2E+06

1.594

Phenethylisothiocyanate

8E+05

2279

p-Menth-2-en-7-ol, cis— (CAS) $$ C

2E+06

6.0371

sabinene

9E+06

256

2E+07

21.56

Sabinene $$ Bicyclo[3.1.0lhexane,

13.87

3E+06

11.055

Tricyclene $$ Tricyclo[2.2.1.0(2,6

9E+05

2.551

TRICYCLO[2.21.02,6)JHEPTANE, 2,3

BE+05

1.9296

TRICYCLOI[3.3.0.04,6)JOCTAN-3-One

2E+06

5.829

Tricyclol4.1.0.0(2,4)lheptane, 3,3

TE+05

Trisulfide, di-2-propenyl (CAS) $$

2E+06

4915

Trisulfide, dimethyl (CAS) $$ 2.3,

1E+06

349

3E+06

2777

8E+05

1.792

Trisulfide, methyl-2-propenyl (CAS

2E+06

4.745

2E+05

0494

ZINGIBERENE

3E+06

2.605

2E+06

4.464

1E+06

3514

9E+06

21.997

3E+06

9.8302

Zingiberene $$ 1,3-Cyclohexadiene,

9E+05

2.1669

4E+06

14.252
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E170. A F& HA9 At A= A F(D-a2 A T) SPME o= Azd 7]
B
Fermentation period(days) 0 62 83 123 153
Library Peak 0 Peak 0 Peak 4E+07 Peak 3E+07 Peak 2E+07
Area (%) Area (%) Area (%) Area (%) Area (%)

(+)-CALARENE OR (+)-.BETA.-GURJUNE 1E+06 4.5874 | 1E+06 4.8385

.alpha.-Bergamotene $$ Bicyclo[3.1 8E+05 | 3.2238

.ALPHA.-PINENE $$ DIHYDRO-para-CYM 9E+05 1.932

ALPHA.-PINENE, (-)- $$ Bicyclo[3. 1E+06 3.8536

.alpha.—-pipene $$ .alpha.-pinene 7E+05 | 2.9635

ALPHA.-YLANGENE 4E+06 15.907

ALPHA.-ZINGIBERENE 6E+06 23.672 | 3E+06 13.386

.beta.-cubebene 1E+06 2.173

.beta.—-Phellandrene $$ Cyclohexene 5E+05 | 1.8901

.beta.-Thujene $$ Bicyclo[3.1.0]he 3E+06 | 12.078

.gamma.-Selinene $$ Naphthalene, d 1E+06 | 4.2477

1,1'-bis[2,5,8,11,14,17-hexaoxacyc 4E+05 0.923

1,4,7,10,13,16—Hexaoxacyclooctadec 5E+05 1.215

15-Crown-5 $$ 1,4,7,10,13-Pentaoxa 2E+05 0.547

1H-3a,7-Methanoazulene, 2,3,4,7,8, 6E+05 2.477

2-.BETA.-PINENE $$ Bicyclo[3.1.11h 2E+06 3.814

Benzenemethanamine, 2-methyl- $$ B 3E+06 7.056

Calarene $$ 1H-Cyclopropalalnaphth 2E+06 4.542 | 1E+06 | 5.3289

CAMPHENE 4E+06 15.884

Camphene $$ Bicyclo[2.2.1]heptane, 5E+06 10.52 3E+06 | 10.573

cis—Ocimene $$ 1,3,7-Octatriene, 3 5E+05 | 2.2906

Disulfide, di-2-propenyl (CAS) $$ 3E+05 | 1.3037 | 5E+05 | 1.9472

Disulfide, methyl 2—propenyl (CAS) 1E+06 3.305

ETHYLENE OXIDE HEPTAMER 4E+05 0.938

GERMACRENE-D 5E+05 1.935

Hexadecanoic acid (CAS) $$ Palmiti 3E+06 | 11.153

Sabinene $$ Bicyclo[3.1.0]hexane, 6E+06 14.47 | 5E+06 | 18.552 | 3E+06 | 13.474

Trisulfide, methyl-2-propenyl (CAS 4E+05 1.3145 | 3E+05 1.2788

ZINGIBERENE 8E+06 17.76 2E+06 5.7713 | 9E+05 3.89

Zingiberene $$ 1,3-Cyclohexadiene, 1E+07 | 30.81 3E+06 | 12.178
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F 171 ZAA 52 AA9 0C A% F(D-blAF) SPME| 93] HEH F7|4+
Fermentation period(days) 0 62 33 153
Library Peak 4E+07 Peak 2E+07 Peak 3E+07 Peak 3E+07

Area (%) Area (%) Area (%) Area (%)
(+)-CALARENE OR TE+05 2.36
(+)-.BETA.-GURJUNE
(E)-Farnesene 1E+05 0.939
(E,E)-.alpha.-farmesene $$ 3,7,11- 3E+06 6212
(Z)-beta.-Farnesene $$ 1,6,10-Dod 4E+06 12.927
.alpha.-Bergamotene $$ Bicyclo[3.1 AE+05 1.056
.ALPHA.-PINENE, (-)- $$ Bicyclo[3. 1E+06 3.289 S8E+05 2.6506
.alpha.—pipene $$ .alpha.-pinene TE+05 482
ALPHA.-YLANGENE 3E+06 9.788
.ALPHA.-ZINGIBERENE S8E+06 18.83 3E+06 22.17 2E+06 4.741 1E+07 33.037
beta.-Farmesene $$ 1,6,10-Dodecat 3E+06 6.45
BETA.-SESQUIPHELLANDRENE 2E+06 3676
.beta.-Thujene $$ Bicyclo[3.1.0]he 4E+06 13.096
.delta.-Cadinene $$ Naphthalene, 1 7E+05 1921
.gamma.-Selinene $$ Naphthalene, d 4E+05 1.233
1,2-Dithiane (CAS) $$ o-Dithiane $ 4E+05 1.3905
1,8 CINEOLE $$ EUCALYPTOL $% 4E+06 22.81
CAJEP
11-Hydroxy-8-(1-hydroxyethy)-2,6, 2E+05 1.287
1-Butene, 4-isothiocyanato- (CAS) 6E+05 1.461
1H-3a,7-Methanoazulene, 2,3,4,7,8, 2E+05 1.506
2-Phenylenthyl isothiocyanaate $$ Be 1E+06 3274
2-quinolinemethanethiol 1E+06 2918
4H-Pyran-4-one, 2,3-dihydro-35-di 6E+05 1.8753
Alloaromadendrene $$ 1H-Cyclopropl 6E+05 1.291 2E+05 1.429
Aromadendrene 2E+06 4172
Benzenepropanenitrile (CAS) $$ 3-P 3E+05 0.809
Bornylene $$ Bicyclo[2.2.1Thept-2- 2E+06 6.469
Calarene $$ 1H-Cyclopropalalnaphth 3E+05 1.869 5E+05 153 1E+06 45041
CAMPHENE 2E+06 5.5705
Camphene $$ Bicyclo[2.2.1]heptane, 2E+06 12.62 2E+06 6.145
Cyclohexene, 1-methyl-4-(1-methyle 3E+05 1.0118
Disulfide, di-2-propenyl (CAS) $$ 4E+06 8.603 TE+06 19.08
Disulfide, dimethyl (CAS) $$ 2,3-D 2E+06 9.652 2E+06 6.153
Disulfide, methyl 2-propenyl (CAS) 4E+06 9.552 2E+06 12.53 4E+06 10.82
germacrene d 1E+06 2.289 4E+05 2.322
GERMACRENE-D 2E+06 4511 TE+05 2.3386
Hexadecanoic acid (CAS) $$ Palmiti
I-LIMONENE 8E+05 1.768
Sabinene $$ Bicyclo[3.1.0hexane, 9E+06 20.34 5E+06 13.4
Thiazole, 24-dimethyl- (CAS) $$ 2 5E+05 1.14
Tricyclene $$ Tricyclo[2.2.1.0(2,6 7E+05 4182
Trisulfide, dimethyl (CAS) $$ 23, 2E+06 3.958 3E+05 1.863
Trisulfide, methyl-2-propenyl (CAS 1E+06 3.256
ZINGIBERENE 1E+06 3.754 3E+06 8.7149
Zingiberene $$ 1,3-Cyclohexadiene, S5E+06 13.81 8E+05 2.8224
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E 172, FAo)5 Be PA9 Ak A= A% F(D-c2 1 F) SPMES o8] AEd I
7173 &
Fermentation period(days) 0 33 62 123
Library Peak 0 Peak 0 Peak 2E+07 Peak 1E+07
Area (%) Area (%) Area (%) Area (%)

,TRANS-.ALPHA.-BERGAMOTENE 4AE+05 2.119

$$ Berg

.alpha.-Bergamotene $$ Bicyclol[3.1 3E+05 1.779 1E+06 9.7517

.alpha.~Copaene $$ Tricyclo[4.4.0. 2E+05 1.027

.alpha.-longipinene 2E+05 1.027

ALPHA.-PINENE $$ 3E+05 1.686

DIHYDRO-para-CYM

ALPHA.-PINENE, (-)- $$ Bicyclo[3. TE+05 | 7.0497

ALPHA.-ZINGIBERENE 2E+05 1.376 6E+05 | 5.9488

beta.-Terpinene $$ Cyclohexene, 4 9E+05 5.408

Jbeta.-Thujene $$ Bicyclo[3.1.0]he 2E+06 | 23.184

1,2-Dithiane (CAS) $$ o-Dithiane $ 3E+05 | 2.7231

2,3-DIAZATRICYCLOI[4,2,1,0(4,8)INON 5E+05 | 4.8985

Benzenepropanenitrile (CAS) $$ 3-P 3E+05 2068

Bicyclo[2.2.1]hept-2-ene, 2,7,7-tr 2E+06 10.88

Bicyclo[3.1.1]Theptane, 6-methyl-2- 6E+05 3465

Camphene $$ Bicyclo[2.2.1]heptane, 8E+05 4673 3E+06 | 24634

di-Limonene $$ Cyclohexene, 1-meth AE+05 2.488

Disulfide, di-2-propenyl (CAS) $$ 6E+06 32.78 2E+06 16.824

Disulfide, dimethyl (CAS) $$ 2,3-D 1E+06 | 7657

Disulfide, methyl 2-propenyl (CAS) 2E+06 14.78

Junipene $$ 1,4-Methanoazulene, de 3E+05 2.7034

N-(2-phenylethyl)-acetamide 4E+05 2441

Trisulfide, di-2-propenyl (CAS) $$

Trisulfide, dimethyl (CAS) $$ 23,

Trisulfide, methyl-2-propenyl (CAS 2E+05 2.284

ZINGIBERENE TE+05 4341

Zingiberene $$ 1,3-Cyclohexadiene,
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¥ 173 71 52 AA9 0C A% 5(D-dl A7) SPME°| 9& =9 37|44+

Fermentation period(days} 0 33 62 33 D-123
Library Peak 2E+07 Peak 2E+07 Peak 1E+07 Peak 5E+06 Peak 4AE+06
Area (%) Area (%) Area (%) Area (%) Area (%)
(-)-(E)-TRANS-BERGAMOTA-2,12-DIEN— 3E+05 5579
, TRANS-.ALPHA.-BERGAMOTENE $$ 3E+05 2506 84374 1.924
Berg
ALPHA.-PINENE, (-)- $$ Bicyclo[3. 3E+05 1.796
ALPHA.-ZINGIBERENE 2E+06 7.844
.beta.—elemene 4E+05 8.092
BETA.-OCIMENE-X $$ 1,3,6-Octatric 3E+05 | 23
Jbeta.-Phellandrene $$ Cyclohexene 1E+06 5597
.BETA.-PINENE 3E+06 12.36
.beta.-Thujene $$ Bicyclo[3.1.0]he SE+05 3.103
.gamma.-terpinene AE+05 3.268
1,2-Dithiane (CAS) $$ o-Dithiane $ 2E+05 1.181 2E+06 15.34 9E+05 | 21.183
1,3-Dithiane (CAS) $$ m-Dithiane $ BE+05 | 23%
1,4-Dithiane (CAS) $$ p-Dithiane $ 5E+05 | 8564
1-Butanol, 3-methyl- (impure) (CAS 3E+05 5.675
1-Butene, 4-isothiocyanato- (CAS) 7E+05 2.993
1H-Indazole, 6-nitro- (CAS) $$ 6-N 1E+05 | 3.1084
1-Propene, 3-(methylthio)- (CAS) $ 3E+05 1457
2-(p~Methoxyphenyl)(2,6,6-2H2)cycl 66243 1.207
2-Phenylenthyl isothiocyanaate $$ Be 5E+05 2.023 1E+05 2.221
3-(Bistrifluoromethylamino-oxy)nor 77451 1.7661
3,4-BENZISOXAZOL $$ 2,1-Benzisoxaz 3E+05 | 6.254
3,4-BENZISOXAZOL $$ 2,1-Benzisoxaz 1E+05 | 2.869
3-TRIDEUTEROMETHOXY -4-METHYL-2( 2E+05 2.98
5H)
3-TRIDEUTEROMETHOXY -4-METHYL-2( 1E+05 | 3.0082
5H)
5-Phenoxymethyl-2-di(phenylcarbamo 4E+05 | 8.7386
6-Deutero—2-methylpyridine $$ Pyri 7TE+05 13.27
Acetamide, 2,2'~thiobis— $$ thio—d 1E+05 | 202
Acetic acid, 2-(thiocarboxy hydraz 6E+05 2.249 4AE+05 2.056
Acetic acid, 2-phenylethyl ester ( 1E+06 8.395 1E+06 21.84 3E+05 | 6.8916
Azocine, octahydro- (CAS) $$ Azacy 5E+05 | 2812
Benzene, methyl- (CAS) $$ Toluene 79009 | 1.8017
Benzenepropanenitrile (CAS) $$ 3-P 3E+05 1.404
Bicyclo[2.2.1]hept-2-ene, 2,7,7-tr 5E+05 | 3912
CAMPHENE 7TE+05 3.79
Camphene $$ Bicyclo[2.2.1]heptane, 7TE+05 4827 3E+05 5547 AE+05 | 8.3455
di-Limonene $$ Cyclohexene, 1-meth 2E+05 | 5.6507
Disulfide, di-2-propenyl (CAS) $$ 2E+06 7.348 AE+06 25.72 1E+06 20.16 7E+05 | 16.212
Disulfide, dimethyl (CAS) $$ 2,3-D 3E+06 17.69 1E+06 10.87 4E+05 | 9.1079
Disulfide, methyl 2-propenyl (CAS) 7TE+06 28.71 7TE+06 34.85 3E+06 22.86
Ethane, isothiocyanato- (CAS) $$ E 7E+05 2.996
ISO AMYL ALCOHOL $$ ISO BUTYL 2E+05 3.322
CARB
Methyl 2-Methyl-2-propenyl-1-d2 Et 3E+05 1.743
Methyl-d3 1-Diderterio-2-propenyl 74614 1.359
Phenethylisothiocyanate 7E+05 2652 5E+05 2614
SABINENE 1E+06 7.265
spiro(cyclopropane-15'-[3loxatric 57078 | 1.3016
Thiazole, 24-dimethyl- (CAS) $$ 2 9E+05 | 4673
Trisulfide, di-2-propenyl 6E+05 3.311
Trisulfide, dimethyl (CAS) $6 2,3, 2R+06 | 7874 | 2E+06 | 1133
Trisulfide, methyl-2-propenyl (CAS 3E+06 11.85 AE+05 2.03

1T
= A AdAH AFAEFT 240 BEAY W= <HE 1749 <F 175> e
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Ae] 7P =(13T+67C) A5 =4 54 Wst

A7 Y Peak 4 FE(g) 4 (mm”) 7 (mm)
(=)= 20.9+4.7 584.6+£144.7 3,360.3£903.0 11.7+4.1
0 5.0+1.7 1,152.4+187.5 4,418.6£779.8 14.9+0.3
15 35+1.3 1,117.3+81.3 3,489.0+365.6 15.0£0.0
33 2.8+1.3 1,328.7+215.7 3,951.3£594.7 13.0+£5.2
46 2.1£0.3 1,255.3+287.1 4,034.3£743.2 14.6+1.0
67 2.0£0.1 1,291.9+126.7 3,485.9+473.1 15.0+0.0
&4 1.3£0.5 1,315.0+275.0 3,861.6+444.6 15.0+0.0
104 1.2£04 1,138.3+226.6 3,032.5£681.1 14.8+0.7
117 2.0£09 1,050.8+238.6 3,495.4+807.4 14.9+0.2
152 1.6£0.5 1,027.7+203.5 3,430.1£601.7 12.3+2.3
173 1.4+0.5 1,054.6+354.0 3,008.7+1716.3 14.8£0.5
208 1.4+0.5 1,393.4+247.6 3,771.0£671.3 14.7+0.9
236 1.5+0.5 1,298.9+312.7 3,966.1+1174.1 15.0£0.0
264 1.9+0.8 1,191.5+172.7 2,993.4£479.3 14.6£1.1
292 1.5+05 1,177.8+113.5 3,880.7£569.6 14.1£1.8
334 1.2£04 1,503.6+258.7 4,208.6£762.1 14.9+0.1
390 1.4+£0.7 1,161.8€198.5 3,137.6+481.0 15.0+0.1
453 1.3£0.5 1,218.4+195.6 3,094.6+555.4 13.6+2.7
509 1.8£0.5 1,208.6+264.2 3,408.3+£393.8 14.6+1.2
572 1.5+05 1,073.7£255.7 3,191.5+576.6 13.0+0.0
628 1.8£0.7 1,079.9+156.5 3,284.6£420.1 12.7+£0.7
698 1.5£0.8 1,087.4+231.8 3,114.1+480.5 14.0+1.3
175. A% A9 /MM (13T+6C) — 3T Ag AT =47 54 w3}
717D Peak 4 75 (g) %2 (mm”) 7 (mm)
dEA 20.9+4.7 584.6+£144.7 3,360.3£903.0 11.7+4.1
0 5.0+1.7 1,152.4+187.5 4,418.6£779.8 14.9+0.3
15 35+1.3 1,117.3+81.3 3,489.0+£365.6 15.0+£0.0
33 2.8+1.3 1,328.7+215.7 3,951.3+£594.7 13.0+5.2
46 2.1£0.3 1,255.3+287.1 4,034.3£743.2 14.6+1.0
67 2.0£0.1 1,291.9+126.7 3,485.9+473.1 15.0+0.0
&4 1.3£0.5 1,315.0+275.0 3,861.6+444.6 15.0+0.0
104 1.2£04 1,138.3+226.6 3,032.5£681.1 14.8+0.7
117 2.0£09 1,050.8+238.6 3,495.4+807.4 14.9+0.2
152 1.6£0.5 1,027.7+203.5 3,430.1£601.7 12.3+2.3
173(0) 1.4+0.5 1,054.6+354.0 3,008.7+1,716.3 14.8+0.5
236(63) 1.6+05 1,006.0+375.0 2,750.6+£1,036.2 12.3+1.8
292(119) 16£1.1 1,269.8£185.6 3,015.2+604.0 14.4+1.2
355(182) 1.7+0.7 1,248.8£167.5 3,642.3£577.9 15.0+£0.0
425(252) 2.0£0.8 1,061.7+119.2 4,199.8£521.5 13.5+2.6
481(308) 1.9£04 1,246.6+240.6 3,174.2+535.0 15.0+0.0
537(364) 2.3x0.7 1,247.5+261.3 3,475.0£776.1 12.9+0.2
599(426) 1.5+0.8 1,208.0£163.8 3,496.6+£697.7 11.4+1.6
656(483) 1.6£0.7 1,289.2+242.3 3,990.0£747.3 13.0+0.0
718(545) 1.9+0.6 1,357.2+302.7 3,067.0£694.2 12.4£2.5
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(2) A= EA w3zl
5o AA9 AEad A A A 54 wEE <R 176>9F <3 177> YER

AT}

T 176 A B 79 /MWL R(13TC+6T) AZF An W3

A7) 3¢ =7 A% o] M

() L a b AE L a b AE
0 65.27 -2.80 10.89 0 67.07 -0.33 32.84 0
15 57.55 -1.46 14.94 8.82 64.87 -0.42 19.73 13.29
33 52.44 -0.25 14.17 13.49 66.78 1.81 22.68 10.39
46 61.14 -0.54 16.45 7.29 67.57 0.59 29.06 3.92
67 57.04 1.84 18.65 12.23 67.67 0.89 25.96 7.01
84 59.53 0.05 17.19 8.99 69.86 1.64 24.83 871
104 58.63 0.95 20.50 12.27 71.89 -0.69 25.39 8.88
117 55.47 1.38 18.29 12.97 67.79 241 28.73 4.99
152 53.39 0.90 18.26 14.46 69.16 -1.33 27.53 5.79
173 52.58 1.87 18.06 15.31 66.55 -0.70 23.67 9.19
208 4852 2.A47 17.14 18.64 66.45 1.75 25.56 8.60
236 50.33 1.31 17.95 17.03 70.91 -1.06 32.10 3.98
264 46.93 2.07 16.61 19.82 68.95 0.54 27.84 541
292 49.34 2.17 16.52 17.61 67.79 0.46 22.16 10.73
334 30.43 3.12 19.77 18.29 67.01 2.04 32.58 2.38
390 47.13 2.50 17.59 20.05 69.56 -0.33 24.11 9.08
453 44.27 2.22 16.39 22.28 66.37 0.38 28.23 472
509 45.30 3.04 16.47 21.54 62.62 1.67 23.79 10.28
572 50.15 3.23 18.68 18.05 72.34 0.61 23.68 10.61
628 49.22 245 19.08 1877 71.14 0.42 23.93 9.82
698 49.03 2.33 18.89 18.82 68.96 0.13 26.50 6.63
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A 7712k =7 Ax o A%
() L a b AE L a b AE
0 65.27 -2.80 10.89 0 67.07 -0.33 32.84 0

15 07.55 -1.46 14.94 8.82 64.87 -0.42 19.73 13.29
33 52.44 -0.25 14.17 13.49 66.78 1.81 22.68 10.39
46 61.14 -0.54 16.45 7.29 67.57 0.59 29.06 392
67 07.04 1.84 18.65 12.23 67.67 0.89 25.96 7.01
84 09.53 0.05 17.19 8.99 69.86 1.64 24.83 8171
104 08.63 0.95 20.50 12.27 71.89 -0.69 25.39 8.88
117 0047 1.38 18.29 12.97 67.79 241 2813 499
152 03.39 0.90 18.26 14.46 69.16 -1.33 21.053 2.79
173(0) 52.58 1.87 18.06 15.31 66.55 -0.70 23.67 9.19

236(63) 47.56 1.23 15.53 18.75 67.10 0.98 27.06 0.93
292(119) 46.94 248 16.53 19.89 64.13 201 26.73 717
3565(182) 42.56 245 13.83 23.49 62.92 1.53 26.70 7.64
425(252) 44.86 2.13 15.08 2141 61.84 1.94 25.50 9.29
481(308) 51.66 1.97 17.58 15.90 67.39 1.21 27.08 0.97
537(364) 43.65 271 15.83 22.85 68.14 2.24 250.12 8.21
599(426) 44.82 2.24 15.96 21.66 68.43 0.25 24.81 8.16
656(483) 46.87 2.21 17.13 20.06 68.35 -0.55 21.65 11.27
718(545) 43.88 2.99 15.76 22.59 68.17 0.29 23.77 9.16

3) wd3 gFe Wz}
<= AA AFAH A AeF Feld g WslE <E 1789 <E 179> e

178. 27 58 AA 9 7PHL%(13T+67T) AFF Feld #3(Ed9] : %)

A7) Fru Man Glu Suc Mal Total
0 1.294 - 0.874 0.030 0.068 2.266
15 0.302 0.850 0.400 0.030 0.072 1.654
33 0.308 0.644 0.634 0.030 0.098 1.714
46 0.364 0.686 0.552 - 0.065 1.667
67 0.656 0.656 0.500 - - 1.812
&84 0.800 0.714 0.084 - - 1.598

104 0.248 0.534 - - - 0.782
117 0.092 0.572 - - - 0.664
152 0.037 0474 - - - 0.511
208 0.056 0.392 - - - 0.448
236 - 0.702 - - - 0.702
333 0.188 - 0.194 - - 0.382
390 0.184 - 0.267 - - 0.451
453 0177 - 0.161 - - 0.338
509 - - 0.175 - - 0.175
572 0.175 - 0.181 - - 0.356
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179 A B AAY MHESE(13T+6TC) — -3TC AsS o Wal(de] @ %)
A 27 7HA) Fru Man Glu Suc Mal Total
236 0.018 1.092 - - 1.110
333 - - 0.188 - - 0.188
325 0.163 - 0.274 - - 0.437
481 0.163 - 0.313 0.195 - 0671
537 0.235 - 0.165 - - 0.400
599 - - 0.238 - 0.238
4) 5714 g w3l
5o AA9 AEdd A HEF f719 T ¥EE <E 180>9F <k 181> uE
Biel=3
F180. A & AAY MHSE(13T+6TC) A F 714k A (dY @ %)
A7 7HY) | oxalic citric malic malonic succinic lactic acetic total
0 0.100 0.175 0.050 0.150 0.425 0.900
15 0.200 0.250 0.250 0.800 0.900 2.400
33 0.125 0.175 0.175 0.675 0.600 1.750
46 0.075 0.100 0.100 0.525 0.400 1.200
67 0.200 0.250 0.175 0.800 0.625 2.050
&4 0.150 0.150 0.125 0775 0.575 1.775
104 0.150 0.150 0.100 0.725 0.450 1575
117 0.025 0.350 0.225 0.125 1.125 0.550 2.400
152 0.150 0.125 0.075 0.850 0.225 1.425
173 0.200 0.125 0.075 1.100 0.175 1.675
208 0.025 0.250 0.125 0.075 1.150 0.200 1.825
236 0.175 0.075 0.050 1.025 0.225 1.550
264 0.150 0.075 0.050 1.025 0.200 1.500
390 0.225 0.100 0.300 0.063 0.688
453 0.013 0.375 0.085 0.102 2.964 3.539
509 0.006 0.374 0.08 0.104 2.645 3.209
072 0.052 0.367 0.058 0.243 2.819 3.539
¥ 181, AA He AA e /PHEE(13T+6T) — -3C A3 AT F7]2F HI (TS
%)
A A7 7HY) | oxalic citric malic  malonic succinic lactic acetic total
236 0.125 0.100 0.075 1.000 0.375 1.675
292 0.050 0.450 0913 0.788 2.100 0.050 4.350
421 0.012 0.356 0.264 0.107 2.648 0.013 3.400
425 0.009 0.300 0.209 0.104 2.623 0.007 3.262
537 0.01 0.313 0.230 0.107 2672 0.014 3.346
599 0.011 0.333 0.217 0.101 2.813 0.007 3.482
B) F71AE A
& Ao Addd A AEdF F)AAE WelE <F 182>9F <& 181> e
ok,
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B

182. 217 e A9 AMEE13TE6T) — -3C AF A

of

Fermentation period (days)

D-104

117

Library

Peak
Area

6E+07

(%)

Peak
Area

Peak 3E+07
Area (%)

Peak
Area

1E+08

(%)

Peak
Area

8E+07
(%)

2E+07
(%)

.alpha.-Bergamotene $$ Bicyclo[3.1

ALPHA.-PINENE $$

DIHYDRO-para-CYM
ALPHA.-ZINGIBERENE
.beta.~bisabolene $$ Cyclonexene,
Jbeta.-Phellandrene $$ Cyclohexene
BETA.-SESQUIPHELLANDRENE
1,1"-his[2,5,8,11,14,17-hexaoxacyc
1,3-Dithiane (CAS) $$ m-Dithiane $
1,4,7,10,13,16-Hexaoxacyclooctadec
1,4-dimethyltetrasulfide

12-Crown-4 $$ 1,4,7,10-Tetraoxa-Cy
15-Crown-5 $$ 1,4,7,10,13-Pentaoxa
1H-3a,7-Methanoazulene, 2,3,4,7,8,
1-Propene, 3-(methylthio)- (CAS) $
1-Propene, 3,3'-thiobis- (CAS) %%
%*llg/gETHYL*5,6*DIHYDROPYRROLO(1,

2-Vinyl-[4H]-1,3-dithiin
2-Vinyl-4H-1,3-dithiin $$ 4H-1,3-D
4AH-Pyran-4-one, 2,3-dihydro-3,5-di
Acetic acid, 2-phenylenthyl ester (
Alloaromadendrene $$ 1H-Cyclopropl
AR-CURCUMENE

Azocine, octahydro- (CAS) $$ Azacy
Benzene, 1-(15-dimethyl-4-hexenyl
Benzenepropanenitrile (CAS) $$ 3-P
BETA-PHELLANDRENE
Bicyclo[3.1.1]hept-2-ene, 3,6,6-tr

BICYCLOI[4.4.0]DEC-1-EN,
2-ISOPROPY

B-PHENYLETHYL ACETATE

C6 H10 S2

Camphene $$ Bicyclo[2.2.1]Theptane,
CIS PROPENYL METHYL DISULFIDE
Cyclohexasiloxane, dodecamethyl- (
Cyclotetrasiloxane, octamethyl- (C

DIMETHYLDISULFIDE $$
METHYLDISULFI

9E+05

3E+06

3E+06

6E+05

1E+06
3E+05

4E+06

9E+05

1.427

5195

5.087

1.019

2.193
0.509

6.72

1.431

1E+06

1E+06
1E+06

9E+05

3E+06

2E+06 5978

S5E+05  1.309

6E+05  1.624

2E+06 6523

4E+05  1.265

TE+05

1E+06

2E+06

S5E+05
S5E+05

8E+05

TE+05

3E+05
6E+05

1E+06

8E+05

1.254

1.827

3.421

0.964
0.939

1.595

1.278

0.564
1.192

2.734

1.606

2E+06

S5E+06

2E+06

S5E+06
3E+06
2E+07

2E+06

3E+06

1.403

3.751

1.666

3.265
2.397
11.53

1.999

S5E+06

3E+06

3E+06
2E+06

TE+05

2E+06

2E+06

587

4.486

3.506
3.202

0.929

2.185

3.004

6E+05
S5E+05

1E+06

S5E+05
S5E+05
1E+05
84824

4E+05

TE+05
1E+06

8E+05

8E+05

2E+05

2E+06

3018
2631

7.884

2.567

0623
0.461
2.067
3.685
6.531

4219

4.374

1.231

11.31
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I OIR2AAE). T IR, A Be 7AA9 MHeE(13T+6T) —» -3C A3 A&AF SPMEA A=% 7| AdE

Fermentation period (days) 0 | 15 33 46 67 D-84 D-104 117 152
) Peak 6E+07 Peak 3E+07 Peak AE+07 Peak 3E+07 Peak TE+07 Peak S5E+07 Peak 1E+08 Peak 8E+07 Peak 2E+07

Library Area | (%) Area (%) Area (%) Area (%) Area (%) Area (%) Area (%) Area (%) Area (%)

Disulfide, di-2-propenyl (CAS) $$ 1E+07 23.24 6E+06 18.02 1E+07 28.98 1E+07 39.7 2E+07 28.62 2E+07 43.72 AE+07 31.11 2E+07 31.05

Disulfide, dimethyl (CAS) $$ 2,3-D 1E+07 8914 TE+06 8557 2E+06 9131

Disulfide, methyl 2-propenyl (CAS) TE+06 1151 4E+06 13.89 8E+06 19.68 8E+06 24.49 1E+07 16.4 1E+07 23.93 2E+07 13.92 1E+07 18.26

Hexadecanoic acid (CAS) $$ Palmiti 2E+06  3.187 2E+06 1.191 3E+06 3638

Phenethylisothiocyanate 9E+05 1.435

sabinene 1E+06 3.872 4E+06 6.745 4AE+06 2521

Sabinene $$ Bicyclo[3.1.0Thexane, 3E+06 575 5E+06 6.105 2E+06 12.61

S-METHYL 1E+06 5171

METHYLTHIOSULPHONATE $$ S

TRANS PROPENYL METHYL  7E+05 1.222 TE+05 1.77 TE+05 1.919 1E+06 1.681

DISULFIDE

Tricyclo[4.1.0.0(2,4)]heptane, 3,3

Trisulfide, di-2-propenyl (CAS) $$ 6E+06 9.48 5E+06 14.43 3E+06 7978 TE+06 10.47 9E+05 1.8 5E+06 3.645 2E+06 2.489 2E+06 11.07

Trisulfide, dimethyl (CAS) $$ 23, 6E+06 9.276 1E+06 4757 3E+06 7.059 2E+06 5119 5E+06 6.85 5E+06 3.305 2E+06 1.938 S5E+05 2911

Trisulfide, methyl-2-propenyl (CAS 9E+06 145 2E+06 6.956 5E+06 12.71 3E+06 8.201 TE+06 11.29 1E+07 7.174 4E+06 4788

TROCYCLOI[4.1.0.0(35)JHEPTANE. 2-1

ZINGIBERENE 1E+06 1.047 AE+05 2.358
‘ Zingiberene $$ 1,3-Cvclohexadiene, 3E+06 9.497 2E+06 4714 2E+06 3.247 6E+05 3.402
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6) &4 71z 54

2o 71X9 AdAA A AEFE B VTEA W= < 183> < 184>9)
YR Sl et

3F 183 A% 52 AAY /MR EA3TH6T) AT ded B4 W

H554 % %o
Agobe| A% A@w A% 2% zdsw A% (QA9Fr A2Fn gew
0 2120 61+£32 42+23 18+14 33+24 24£15 | 1.8+1.3 4729 31£21
15 8.3x1.6 59+22 8.0+18 50+23 56223 83+1l5 | 67+24 48+x19 61+25
33 8812 6522 8522 5520 49+21 84+25 | 74+23 63x21 7927
46 88+2.0 68£36 74+21 53x31 49+19 73+27 | 69+21 44+31 62+20
67 89+2.6 7.0+40 8428 57x31 59+23 7420 | 79+27 6539 67+34
84 109+2.1 80+£23 92220 6.9£30 59+25 8717 |101+28 7.6+1.1 8.3£1.3
104 7827 6.0£26 85+2.0 6521 48+24 8ox28 | 8otl7 5.9+24 74+24
117 81x1.6 46+£20 82+2.0 73x21 55+32 72+15 | 72+14 48+25 7625

152 10919  7.0+£37 94228 82+35 02+29 92£26 | 95229 6.8+32 7229
173 10.1+£2.0 53+£22 79218 5.0£19 053+26 71£27 | 95+14 5.8+17 82£26
208 115+15 75£39 10117 7.9£30 59+29 71+£36 |100£1.7 7.7+31 9.3£16
236 9.2+1.8 b6+£25 77+28 7030 6.1+28 5Ooxl7 | 81xl6 6.7+2.8 6825
264 10618 6.7#31 79228 73229 6.0+31 66£28 | 96224 6.7+34 7228
292 11126 62+£39 72233 6941 59+29 40246 | 97+31 05.8+40 7.1£36
334 100+£34  7.0+£30 80223 71£33 6.7+31 6434 | 83222 6337 6.6£2.8
390 106+£3.0 7.8£20 7817 6.8£39 Db2+32 67£30 |101+22 81+31 83£19
453 10122 72432 74223 6327 08+27 7130 | 92221 6.8+34 6227
209 109+£2.9  7.8£35 91240 77£53 8.0+45 8932 |103£3.0 7.1£39 8.3£39
o72 114+17  87+35 83222 6.7£32 D2+23 86£28 | 9817 8129 7.6£27
628 13111 5.8+£27 83230 5742 56+45 73240 |102+24 4.9+29 6624
698 119+18 7.0+41 98224 88+41 74452 76+36 |109+24 7.6+44 84+32

&5 54 CE A o | TEA
A7 7F AAA FdgE | LYYy AEA AZAA AZAA o] H - NEE
0 7.0+4.0 10.4+2.3 3.0+2.6 21115 8.2+3.1 51+22 23+19 | 3.1+24 7.612.3
15 9.2+1.8  9.6+25 5.0+19 6.4+1.4 58+23 51424 38+23 | 7.1+2.7 82122
33 11.5+1.8 121+15 6.4+3.5 72125 52422  53+27 54+36 | 6.6+3.2 9.6+2.0
46 72424 7.3%+24 8.4+28 7.7+3.0 6.7+39  3.0+1.7 54+22 | 7.7+1.8 7.7+2.1
67 6.5+3.2  6.6+3.2 79428 8.0+29 5.1+3.1 3.7t25 48432 | 9219 6.313.5
84 87+19  9.6+2.1 7.0+3.7 82125 6.5+28  33+1.8 6.1+3.0 | 9.0+1.6 6.5+2.4
104 7626  7.8%19 74134 7.1+3.3 56+1.6  43+2.0 56+3.3 | 7.4+2.6 5.9+2.8
117 76+1.3  65+2.2 6.0+2.7 6.1+2.5 41422  40+2.1 59+26 | 7.1+2.6 6.5+1.8
152 6.5+25  65+2.8 6.9+2.8 9.4+3.1 6.7+3.7  46+31 39+24 | 81+2.2 6.9+2.8
173 8.6+3.1 7.7+3.2 8.0+3.3 8.6+2.2 6.0+3.2  4.0+27 52427 | 88+2.6 5.6+3.4
208 9.1+28 91426 | 10.1+3.3 11.142.0 6.7¢40 4.3+38 83+44 | 65125 47+1.8
236 52+23  71+24 7126 9.2+3.2 6.4+39 48429 69+28 | 4.7+14 54+1.8
264 78+23  7.6%3.1 9.9+2.2 9.4+2.2 70+34 44431 7.0+38 | 64+2.7 5.3+1.8
292 6.5+3.7 6.2+38 74139 75+4.2 57+45 41443  68+44 | 7717 3.6+1.7
334 10.4+2.1 10.842.0 | 9.6+2.3 103217 7.1+24 61431 6.1+42 | 83+21 44+29
390 6.4+28  6.7+2.2 10.0£4.2 9.7+4.2 84+42  61+£37 8.0+37 | 64424 6.0+3.7
453 7.8+3.1 7.0+3.2 8.3+3.2 9.0+2.2 6.1+4.0 45+2.1 58+3.8 | 59+2.0 5.3+2.1
509 81+2.0  7.8%2.2 10.4%2.3 9.9+34 7142  61+46 81450 | 82+3.1 5.1+3.3
572 8.0+34 88+26 | 10.7+2.1 11.0¢1.4 8344 62432 7.3+43 | 63122 5.3+3.4
628 88+23  81+28 R.0+2.6 10.7¢1.8 56227  3.8+23 7.3+50 | 69123 5.7+2.1
698 10.442.0 84+27 | 10.3+19 104425 73442 59438 96422 | 7.3+14 47+2.4
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¥ 184 AH 5L AA9 /P22 (13T+67T) — -3T A% AT #s4d 54 ¥
2554 ES il
A2} 7] 7F Algk A2yt st &b ulsg A ur | Autge AdFe w5
0 21420 6.1+3.2 4.2+2.3 18+14 3.3t2.4 2.4+15 1.8+t1.3 47+29  31+2.1
15 8.3t1.6 5.9+2.2 8.0+1.8 5.0+2.3 5.6+2.3 83t1.5 6.7+2.4 48+1.9  61+25
33 8.8+1.2 6.5+2.2 85122 55120 4.9+2.1 .4+25 7.4+2.3 6.312.1 79127
46 8.8+2.0 6.8+3.6 74+2.1 5.3+3.1 4919 7.3+2.7 6.9+2.1 4.4+3.1 6.212.0
67 8.9+26 7.0+4.0 8.4+28 5.7+3.1 5.9+2.3 7.412.0 7.9+2.7 6.5+3.9 6.7+34
84 109+21  8.0+2.3 9.2+2.0 6.9+3.0 5.9+25 7+1.7 10.1£2.8 7.61.1 8.3+1.3
104 78127 6.0+2.6 85120 6.5+2.1 4.8+2.4 85+2.8 85+1.7 59+24  74+24
117 R.1+1.6 46120 82120 7.3+2.1 5.5%3.2 72115 7.2+1.4 4.8+25  76+25
152 109+1.9  7.0+3.7 94428 82135 52129 9.2+2.6 9529 6.8+3.2  7.2429
173(0) 10.1£2.0 53+22  79+18 50+19 5.3+2.6 7.1+2.7 95+1.4 5.8t1.7 82%26
236(63) 8.8+2.9 5.6+2.8 6.6+2.5 5.1+2.6 45+1.6 6.2+2.5 8.3+2.6 56+£2.4 56%16
292(119) 10322 7.1+38 75+2.3 6.0+3.8 6.9+3.0 7.1+3.1 7.9+3.3 6.2£39 6.6%3.1
355(182) 11.8+2.0  7.7+3.7 8.9+2.4 7.3+3.4 7.3+3.6 9.2+2.9 10.0+3.1 7.0£39 8726
425(252) 10.6+3.3  82+4.0 8.6+2.5 6.9+4.1 7.4+3.6 6.5+3.4 10.5+3.2 7.7£3.8 80%2.4
481(308) 9.8+1.7 8.3+3.4 8.6+2.6 0.8+4.1 7.2+3.1 7.3£2.4 9.3+£2.1 8.0+£3.0 79+34
537(364) 11316  6.9+3.3 8.2+2.7 6.3+4.2 6.3+3.9 7.8+3.1 9.8+2.4 7.3£4.2  6.1+37
599(426) 109+25 6.8+35 87+2.5 6.3+4.2 6.6+3.3 73125 10.2+1.7 06.8£3.6  7.2+3.4
656(483) 10.6+2.4  5.1+4.0 9.1+2.9 5.7+4.5 7.9+4.6 7.6+3.3 8.2+2.9 6.3£t4.3  76%19
718(545) 112424 56+35 8.0+2.8 5.8+2.9 6.5t3.5 7.7+4.0 9.7+2.6 51+£33 6.7x3.4
L 54 CE 24 THA
ZA 7}
A #7171 AAA - FFEE | Yy AR AZAA AT o] 3 o NEE
0 7.0+4.0 10.4+2.3 | 3.0+26 21115 8.2+3.1 5.1+2.2 2.3t1.9 3.1+24 7.612.3
15 9.2+1.8 9.6+25 5.0+19 6.4+1.4 5.8+2.3 5.1+24 3.8+2.3 71127 82+2.2
33 11518 12115 | 64435 72125 5.2+2.2 5.3+2.7 5.4+3.6 6.6+3.2 9.6+2.0
46 72124 73124 8.4+28 7.7+3.0 6.7t3.9 3.0+1.7 5.4+2.2 77118 7.7+2.1
67 6.5+3.2 6.6+3.2 79428 8.0+29 5.1+3.1 3.7t25 4.843.2 9.2+19 6.3t3.5
84 7+19 9.6+2.1 7.0+3.7 82125 6.512.8 3.3t1.8 6.1+3.0 9.0+1.6 6.5+2.4
104 76126 78119 74134 7.1+3.3 5.6t1.6 43120 5.6+3.3 74126 5.9+2.8
117 7.6+1.3 6.5+2.2 6.0+2.7 6.1+2.5 41422 4.0+2.1 5.9+2.6 7.1+26 6.5+1.8
152 6.512.5 6.512.8 6.9+2.8 9.4+3.1 6.7+3.7 46+3.1 3.9+2.4 .1+2.2 6.9+2.8
173(0) 8.6+3.1 7.7+3.2 8.0+3.3 8.6+2.2 6.0£3.2 4.0+2.7 52+2.7 | 8.8%26 5.6+3.4
236(63) 72426 8.2+2.9 6.2+1.9 7.2+2.3 6.1+2.6 49+1.7 4125 | 51+25 6.1+1.7
292(119) 9.1+2.6 9.6+2.4 7.4%3.1 8.0x3.1 7.0+3.6 5.4+4.6 4.8+39 | 6.8+26 55+1.8
355(182) 8.7+3.5 8.2+3.2 8.1+2.0 9.1+2.3 7219 59+2.8 7425 | 6.9+29 0.2£1.8
425(252) 9.1+2.6 7.0+35 8.6+3.7 9.9+3.2 7.4+3.4 7.2+3.8 8342 | 6.2+26 52+2.8
481(308) 8.7+2.9 7.6%2.1 8.2+3.4 8.3+3.2 0.7+2.4 6.7+3.3 7.0£35 | 6.1+3.0 0.4£2.8
537(364) 8.9+3.4 8.1+2.7 9.2+4.2 8.1+4.8 7.3+3.2 5.8+3.4 58+4.4 | 8121 6.3£3.2
599(426) 8.1+2.8 0.8+2.3 8.4+2.7 8.7+2.5 0.7+3.2 5.0+3.4 58+3.2 | 7.0+£3.0 5.3+2.2
656(483) 8.1+1.8 5.8+2.7 104413  9.3+20 6.7+3.9 5.4+4.0 6.7t4.4 | 7.3%¥2.3 6.3£3.3
718(545) 11.1+¢1.4 92423 101425 10.7t1.8 64143 5.1+2.9 8.4+3.0 | 7.8+3.0 49429
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