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Development of functional Dongchimi with lactic acid

bacteria and mushroom as starters
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SUMMARY

Development of functional Dongchimi with lactic

acid bacteria and mushroom as starters

For development of functional Dongchimi, Pleurotus ostreatus circle form 3 was
superior at the pellet size, production, texture analysis. and did not inhibit at 1.5% salinity. It's
optimum growth was at 25°C, but autolysed fast compare to 20C.

In the Dongchimi, it had diversity flora with yeast, general lactic acid bacteria
and Leuconostoc. and it had lactic acid to be the highest amount content.

There were 6 types of lactic acid bacteria on the colony and cell mophology
in the Dongchimi, among them, DOPeMu and D10PeMu type were Leuconostoc
mesenteroides supsp. cremoris by Api 50 CHL test.

On the artificial agar medium had Dongchimi extract, the mushrooms did not
inhibit against lactic acid bacteria, but were inhibited by Lactobacillus plantarum,
Leuconostoc mesenteroidus, pediococcus pentosacius. However the Pleurotus
ostreatus circle form 3 was not inhibited by lactic acid bacteria almost.

In the Dongchimi mixed culture with Pleurotus ostreatus circle form 3 and lactic
acid bacteria, the pellet production amount was the best by Lactobacillus
fermentum, and was followed by Pediococcus cerivisiae, Lactobacillus homohiochii,
Leuconostoc paramesenteroides.

The best pellet producer was onion and followed tomato, sugar, cabbage, and
the best CO: producer was sugar and followed Chinese cabbage, yeast extract,
meat extract, onion, orange. The best mushroom growth stimulater was cellobiose
and xylose among the carbohydrates, leucine and phenylalanine among the

nitrogen sources.



From the condition of reducing population of microbes from raw material, the
Jao sterilizer had the best effect at 80min, the H>O: had the best effect at 0.05%
concentration, and NaClO had the best effect at 150ppm concentration.

The strains of increasing pellet hardness, were followed order as Pediococcus
pentosaceus, Leuconostoc paramesenteroides, Lactobacillus fermentum treatment.

For increasing CO: content in the Dongchimi, the shaking speed was effected
more than 150 rpm, the additive as raw material was pear.

For increasing color preference in the Dongchimi, the additive as raw material
was ripened red pepper.

The best color stability was stored at 4C, under darkness, and adding
ascorbic acid at 1.0% level.

The best storage condition of the mushroom starter was at 20C in 0.8% agar
and at 4T in 2.0% of sodium acetate.

The preference companion of as a carrier food for mushroom Dongchimi was

followed order as noodle, ramyun, pizza, steam cooked rice.

Development of mushroom Dongchimi beverage

contained mushroom flavor and Dongchimi taste

For the development of Dongchimi beverage, Lenzites betulina was the
highest pellet producer, but Ganodermalucidum and Pleurotus ostrestus were the
best on the compared to flavor and pellet production.

The good additives were CaCl: as a inorganic compound, corn steep powder
as a carbon source, pepton as a nitrogen source for Ganodermalucidum, MgSOQOy -
TH-O as a inorganic compound, corn steep powder as a carbon source, skim soy
powder as a nitrogen source for Pleurotus ostrestus.

On the best extract condition with hot water, Ganodermalucidum added water



10~20 fold amount compare to its dry weight, Pleurotus ostrestus added water
about 2 fold.

Compared to Ganodermalucidum and Pleurotus ostrestus extract Dongchimi
beverage on flavor, Pleurotus ostrestus extract Dongchimi beverage had better
sensory evaluation.

The best pellet morphology and texturs was Pleurotus ostrestus and Phellinus
when mixed fermentation with lactic acid bacteria.

When mixed fermentation with lactic acid bacteria, the best concentration of
additive was 1% of white sugar, 3% of black sugar, 3% of honey, 4.5% of
galacto—oligosaccharide, 45% of isomalto—-oligosaccharide, 6.0% of
malto-oligosaccharide, 0.1%6 of succinic acid, 0.05% of citric acid.

Compared to Phellinus and Pleurotus ostrestus Dongchimi beverage on flavor,

Phellinus extract Dongchimi had better sensory evaluation.
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Akt 2 wAFA S o] &3 ST NTE A E AT )

Xﬂ 1 & XHE_ 2L Ho]‘%

1. A=

7h. ARt

WA F 5 Pleurotus ostreatus KCTC 6359 =€}d], Pleurotus ostreatus cv. florida KCTC
26133: =E}g], Pleurotus eryngii KCTC 26060: 2=t}2], Pleurotus cornucopiae KCTC 26134: 3
e}, Pleurotus spapidus KCTC 260720 ©k=©}g], Pleurotus cloumbinus KCTC 26135,
Pleurotus floridanus KCTC 26130: AFE=€}d], Pleurotus subaredatus KCTC 26132, Pleurotus
ostreatus “&712-1: =€}2], Pleurotus ostreatus 9§35 “=E}g| & AF&3F L, AAt+

2 Lactobacillus hilgardii AP10, homohiochii AP11, plantarum KFRI 813,

N

fermentum AP39, Leuconostoc mesenteroides subsp. mesenteroides KFRI 819,

paramesenteroides AP25, Pediococcus cerivisiae AP27, P. pentosaceus S-65 Ab-&

sttt

>~
A

L AREA] S
ERT BEE 827 Potato Dextrose Agar(PDA, Difco)E, gdHkzlAld E 802
Lactobacillus MRS Agar(MRS, Difico)E, Z4Hbd #8822 modified Rogosa

Agar(LBS, Merckel sodium acetate, acetic acid d7FZ, Leuconostoc % H2] &0 2

Hm

phenylethyl-alcohol sucrose agar(PES)Z, Enterococcuss; 2Ilgoz
m-Enterococcus Agar(mETA, Merck)E, AAibid 4802 API 50 CH ¥ API 50
CHL(bioMerieux, France)Z, 531 A8 & F #&4aF vts, A%, div, 29 1

F,EAE, 0, 2, gt Wi, B, GulE, oo, ERES ASaA adu A%E



A HA7FE2 D(+)-Glucose (Junsei Chemical Co., Ltd, Japan), D-(-)-Fructose
(Shinyo Pure Chemicals Co., Ltd, Japan), D(+)-Mannose (Sigma Chemical Co.,
USA), L-Rhamnose (Hayashi Pure Chemical Industries, Ltd., Japan), D(+)Xylose
(Sigma Chemical Co., USA), L(+)Arabinose (Sigma Chemical Co., USA),
D-Mannitol (Difco, USA), Bacto-Inositol (Difco, USA), D-Sorbitol (Sigma
Chemical Co., USA), Saccharose (Wako Pure Chemical Industries, Ltd, Japan),
Maltose (Sigma Chemical Co., USA), D-Lactose (Sigma Chemical Co., USA),
Dextrin (Junsei Chemical Co., Ltd, Japan), D-(+)-Cellobiose (Sigma Chemical Co.,
USA), a-D(+)Melibiose (Sigma Chemical Co., USA), Glycine (Junsei Chemical
Co., Ltd, Japan), L-Alanine (Sigma Chemical Co., USA), L-Leucine (Sigma
Chemical Co., USA), DL-Phenylalanine (Kanto Chemical Co., Inc, Japan),
DL-Tryptophan (Sigma Chemical Co., USA), DL-Serine (Sigma Chemical Co.,
USA)

L-Threonine (Junsei Chemical Co., Ltd, Japan), L-Glutamine (Sigma Chemical Co.,
USA), DL-Lysine (Sigma Chemical Co., USA), L-Cystine (Sigma Chemical Co.,
USA), Casein (Sigma Chemical Co., USA), Gelatin (Wako Pure Chemical
Industries, Ltd, Japan), Neopeptone (Difco, USA), Peptone (Difco, USA),
Polypepton, Proteose Peptone No.3 (Difco, USA), Tryptone (Difco, USA), Beef
Extract (Difco, USA), Malt Extract (Difco, USA), Whey (Sigma Chemical Co.,
USA), Bacto™ Yeast Extract (Difco, USA), Zo|H Al 2Z M A-835}9 )

ok ARE717]

Texture analyzer(Model TAXT-2, Stable Micro Systems, Ltd., England), Gas
Chromatography(Shimazu GC-14A, Japan), HPLC(Jusco CQ0965, PU980, UV975,
Japan), Sonicator(Fisher Scientific, USA), 23448 7](HM-15-5 Hanil industrial
Co, Korea), Mixer (F+9E|=2(5),3 & vFAL), Waring Blender(Model 31BL91, Dynamics
Corperation of America, USA), X & #]7](Jisco, Jeil Science Ind, Co, Ltd,
Korea), A2}A(CHROMA METER CR200), High speed centrifuge(Beckman
Avanti™ J-251 centrifuge, USA)ES A}-&3}9 ).



2. Y

7h AEol wE wAle] A

25C YM Broth(Difco, USA)lA & w3t Pleurotus ostreatus 93 335
ALg3tA T B A TS Waring Blender® Lowoll A oF 1027 Zols o] YAE# &
7)o o}l rotor JA-14, 8000 rpm, 20 min, 10C 2 YA Rt on A4 23

=
ofo

ol
3R

WA A de Weln JAELS dd 085% A ds-E dEsie] A5
o B BAu gelow ¥ 625g (100%), I 065g (1%), PFs 0.3125g (05%), A
7 0.125¢ (0.2%), SHT 250mE mass updtRal AEE v & A EFshd

Zrolx 47 6] Azol ofHAA ARGEAT AT EF 2 M
At AAA Z2& 7z 500m0 G AloFH ol Yeast Extract 0.1%(0.25g)¢F A&
1%(25g)E ¥ ZF 9= AT NaCls 932 X NS 250mY ¥ & v
A w2 ol a2 A 121TCoNA 1587 Auto clave 3 & WA A ALE-3HA
o dxE A= HA Sml + NaCl 0%, A 5me + NaCl 0.5%, WA 5m¢ + NaCl
1.0%, WA 5mé + NaCl 1.5%, WAl 5m¢ + NaCl 2.0%, A 5ml + NaCl 25%, HA 5
me + NaCl 3.0%= st3ivh. WA HE F w9 pellet M3tE H7] 9] 0244}, 3¢
2k, 642k, 992k AWl s FHE A8 &7]el ol rotor JA-14,
8,000 rpm, 20 min, 10C &2 YA &2 s FAS ZA5

AU BHv gF

TE 3% AuER S delM o lem’or Z%47] stgla, nFeh v
A Ll deA FAlRE oA Hrbsiela, Alw ZAuE 3 100g, o
0.60g, "= 12g, 4 06g, %3 47g, *iLF 55g, %“F’—Zr, Og, ¥l 77g, &
250me] A B S M| Lol gk ] Sateto] Mixer(2 A kA, 91 2)2 o &ato 23] 2
ol 479 A= o H}A|A A8

i
o

<
T

Now

=]
g gl Akt £

2
™
2

=T

AN



EXue] FRT FE &2 Potato Dextrose Agar(PDA, Difco)S, WA
2802 Lactobacillus MRS Agar(MRS, Difico)Z, 24 2] 22 modified
Rogosa Agar(mLBS, Merck)E, Leuconostoc % ¥#]-8°2 % phenylethyl-alcohol
sucrose agar(PES)VE, Enterococcus% ¥4 ° =2 m-Enterococcus Agar(mETA,
Merck)E A}&3}e] 20T, 30C &< 37T incubatoro A 48, 72A17F v %A| A colony
E " 2 AarjdE FEHE F -70CoA 55 BEast

e 5EAS dolrry] 95t gAbatrFeol distel Zhzhel ez MRS,
mLBS, PES, mETAE Alx3t4, AF 2mm<l dduF8S AMEske] colony?® 7t
WA Rl HE sl 207, 30°C, 37CHIA 48417, 7241 W kste] colony SAS
13t al Gram StainingS #5548 $ 7i8dE FEE A7 colonyE 2 Gram 9
g 5 AAsR o wjdd

#zsle]  Catalase WHSS 8t a8y, &8 5 API 50 CH %
API 50 CHLZ 49%9] #ad/ds g<2lsslar, Apilab software(Ver. 3.3)° &3}
of FAsATH

2
A
Y

mlo lle}

al,. TARA 2

o L
ox

Ho

N

o

2
A AR E &7 pelletS 10ml F3to] AEY dto] A5 v I
solgl 8719 FAE FHstel g/mt 2 ibetel tehigieh. el
G o Fsael 4Rel EAA pellet T T 1 vgom SR
2] tubeE A91S Wl micropipets AHE3HY] S

J_?‘

of &% Al
AL FAste] dEAAS] 57 101] “416} AANA WEkE

o

T

o
Lo
(o]

@,
@
=

c
o

£

A3 ArAdS FAES gE X v de] WAl pelletS Texture analyzerES Ab
7F

<= S8 MAE 21 A=E ofiste] E718 AAT §F, 74 53



HHE-3lo]  springness(§H2]), cohesiveness(-8-5 2), chewiness(# 214d), gumminess(H

), hardness(d =)& FA3tAT).

Ab CO29] AAA st
25m¢ THM flask o A& 10ml FH 3] 50TColA 1A17F X Fo] Ao 143t
Wlst il GCE o] &38to] CO, TS -3ttt

oh. @ ¥ Axdd wE HATF g 54

WAl ASES FANE AR Al APS A dgdE THRE 9F
15%, @ d e 17%, ASFAEL 5Foldoem Ztzte] Ao A 95 259
50me¢t NaCl 15%(0.75g)5 w538ttt A= &5 Fo tado derExz
ol AR A 121 C°ﬂ/\1 1583k %oﬂgﬁ(Au‘to clave)stal WAl Z ok Hitdh &

of AIZHE 0, 15, 30, 45, 60 +o=2 %313}04 A gk § it deuf Rl MRSk
gr AeufA 2l PDAC w=wsle] w =
sto] 2o Atr]e] AA AP AIbE 2AFEES
2) AAl Aol ogk gk 9 gRe] WEk= 30% o HAASFAE 3% = 54
3Fod 0.10%, 0.15%, 0.20%, 0.25%, 0.30% =, zFo} 4 A4HNaClO), 50 ppm, 100 ppm,
150 ppm, 200ppm, 250ppme. & A 2] Z-o 1AZF, 12817k, 24X 7+ At 3 3pAksba=

o] zb5F free-radical o 93] wWAlo] A= &4& FH 27] Hﬁ}oi 40°C ol A

308 Bk A Fol #5F FAHAh



2t EA Ao A A Abgtol] whE W Ale] A

MRS-Brotholl 4 v Fste] AW E(4T)5 2 AT S ependorf-tubedl 1mé Fol 5000
rpmol A 5E-Eet Al skl 0.85%9] Al darel 1v] dEete] vebd ikt wn
sto] 7} Aol FAm F=300me)e] 0.1% HEske] 10TAA v FEFo MAI vl gl
of H7tate]l TE AZISol WA pellet F+AE F4sH3Ath

-

¢

A n) el Im¢E HPLCE WaterES AFE3Fo] 258) 343 3 sonicator(Fisher
Scientific, USA)elA 20 &3lA21 $  045um  syringe filter2 o] 73}
HPLC(column Aminex HPX-87H(300mmx7.8mm), mobile phase 0.008N H.SO, flow

rate 0.6ml/min, detector UV(210nm), oven temperature 50C)= A/t F7]4F 3
FS S35t Ar.

7. f71 24
e

A wEel AR 747 10w FAstel  AMAAIE o]&5te]  Hunter

o WAE o] AHE P H

WA Fde 25T HA MY (YM broth ; Difco, USA)3 aAwi<F (PDA ;) 2
7EA fr@ el el A ikt el A (Pleurotus ostreatus 9% 335)S AH&3t
T e WA TS Waring Blender® low speedoll A oF 2027 Zola Zof oA uj
k3l BjAlel ASolE= AAEE (4,000rpm, 10min)dt & A5 oS Wil 20mle] A
YA dFE 71ete] blender® Zob AREE om, AWl MAY ol e
o 20mls 7hgE Fo Zop AREsith WAl S BAA] AREEE HENE SR
A A A3 0.8% Agar, 1.5% Agar, 5.0% Gelatin, 2.0% Sodium alginateZ A}-&3}o]
A8S FPstdon, A e sodium acetateE P8 Al7]7] f&iA 2.0%2]

CaCl® A8k, 37114 AR ol wEs 2e wal Fie 8 29 Mg
= Egebe] 20Te 4T F 2AA 1020 B wpd Fol F4&e A
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L BE5A 5 MAeAn S A

HAREY S5 A FE AW
D AR e A5

“ebg] A FRFol W Aol A pellet B4 FS KCTC26072(% =Eb2])7}
& 8Yx 12¥9 Z+Z 1.1lg, 092g/10mle] A=l 7bF $Faidey 274
0.2-0.3cm®] pellete] @o] A= o] Z7|7F #Fokal 5712-13 A¥35(=Ete])7t T
847 12l 7tz 0.37g, 0.44g/10mlo] A= o]  KCTC26072(3t=Ele]) BT} °F1/2
FurE AAEAA T 27 05cm ©]449] pellete] Wol BAHO 7] R AHFS 1
23l H-e -3 tH(Table 1). 12]a1, sti-Elelis 8YH ) 120 Al Fo] 7HAay
of A7HEs 7 dojdt Aoz A7 T

1:0{1



Table 1. 20TC ol A =g} H A & (Pleurotus)®] 554

(a: ¥z7 49)
Species(Pleurotus)”
Character |KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|5 71 2|9 ¥ 3
6359 (26060 (26072 |26130 |26132 |26133 |26134 |26235 |-1 <
At |
S0 + 4+ o+ +++ + +++ ++ o+
+ +
0.1cm™ {0.1em™] | 0.1cm( |0.1cm™] 01cn] 0.1emml| 2cm | 0.3cm | 0.3cm | O.lcm
A4 il %) wo :f o [0.1em™l| 05em | 0.5cm | 0.5cm
lem lem |lem(/)v)| lem - lem s lem lcm lem
pellet pellet
o 8 3} o KCTC2
pellet o 6235,%
volumn 370l oo | Dellet | pellet A 50| )
o T o 294 ol o 712-1
i w3 = T Hoh
7} A% |wolu} ’d 7ol 3ol 7} d 7ol P Zh) 31 1% 2 o 2
LS © AFo B = =
Huad T aw T s | T Jem| T
—= - &AL &) H 5
‘6*2_]'1 7]94 HA _H%_Ocl 310‘]_@_ E]'Ooﬂ pellet
719 A=) el pellet ol A
" pellet ol 1 A
pellet 9o S s
s %ot
Wet weight | 0.13g | 0.09g | 0.2g 0.1g | 0.05g | 0.1g | 0.07g | 0.33g | 0.51g | 0.26¢g

* 1 Species

KCTC 6359: Pleurotus ostreatus -=E}&]
ryngii 2=l
KCTC 26072: Pleurotus spapidus Sr=€}2]
KCTC 26130 Pleurotus floridanus A+ =€}
KCTC 26132 Pleurotus subaredatus ¢4 B&

KCTC 26060: Pleurotus e

KCTC 26133: Pleurotus ostreatus cv. florida =€}
KCTC 26134: Pleurotus cornucopiae 2=E}e)
KCTC 26135: Pleurotus cloumbinus 3=+ ZE

5712-1: Pleurotus ostreatus =FE}&]

Q8335 Pleurotus ostreatus =E}g]



ca
i)
l:O[A
oe)
e

Species(Pleurotus)”
Character — SR
KCTC|KCTC|KCTC|IKCTC|KCTC|KCTC|KCTC|KCTC|F 712|194 ¥ 3
6359 26060 (26072 (26130 [26132 |26133 |26134 |26235 |-1 <
Kot +++ e T e e + +++ I B I R e s
0.3cm
0.Icm™ [0.1cm™] {0.2~0.3 01en 0.1em¥] | 2cm 05 0.5¢cm 05
A7 o Aol | #AE 0w fodaml | 0T | | 0T
qk 1.5cm (%)
lem lcm lcm lem vk 1.5¢m
lcm
pellet
pellet<] 9 4 =)<} el A KCTC2
volumn 7o) 7ol = %ol v 6235, %
° pan ‘ Q- Zx -
ZE N 5 Z:Z} 12 | st : o](j 32:2
SN I B B B N I E T T e B E
R(F 2 Q) a1, 2AA| Gole] v Al U He
HEME! RS I R Ao 7 w9
pellet 2 o] 7+ A pellet pelleto]
9s) 7H5 9 x) o] =t} Ao
Wet weight 0.18g 0.62g 1.11g | 0.16g | 0.05g | 0.21g | 0.11g | 0.35g | 0.37g | 0.44g

*
Q
2
e




(c: &3 129%)
Species(Pleurotus)”
Character — ST 5
KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|KCTC|® 71 2|91 & 3
6359 26060 126072 26130 26132 126133 26134 26235 |-1 <
SOF [+H+++ |+ttt || ]+ o o o S o e e s e
0.1cm™ | 0.1cmw] | 0.1cm™] 0.1cmm 0.1cm
I 02em | 0.2cm 0.1cm 0.1cm | 0.3cm _
A7 bls ks kis vk 0.5cm
lem lem lem lem 1.5¢m
lem lem lcm 2cm lem
;(E].
(?j]:
R 991749} | 55 REE EEE
volumn = o o . = 2 qo)| )
uf - % = Z i
Ahel7k OH_: | P 01: detel2 o| Ao
gl 0. 231 ZFol 7k | e, A 7F glo| A
RS R I B S I I E R IO L = E I
3o "
::;1 ]} =7)7} Rl u|o] 2 ﬂjﬂ & gl s
7 o
ol ER | e Z;%& o] gol| mol
el o FY| o= vERe | Belth
A
Wet weight 0.27¢g 141g 0.92¢g 0.54g 0.09¢ 0.12g 0.22¢g 0.37g 0.6g 0.52¢g
¥ g FHE




=xm)o A vjkE WA pellet FEjE Fig. 19 YeEA 3 P, osteatus KCTC
6359, KCTC26133, &7 2-1, Y35 (=) e pellets FAsI ey P
floridamus KCTC 26130(AFd=€}g]) 2 7|El= A3 o2 YElHtHFig. 1).

Feuraiie osirecties g ss QR Fleins itrosic ezt e o e i flori v 2

WL

Fig. 1. =Elg] HAF2] pellet I H



2) WA E4dx2A)
MA ke A TFEY pelletd] ZFAWEE Pleurotus eryngii KCTC 26060(F=
2)7}  gummness, hardnessolA, Pleurotus ostreatus LB 3%(=E}g])7} springness,

chewingnessol Al =7 YElY -3} tH(Table 2).

Table 2. 42 wWSH HAFEL pellet] Z2F7

SIS Spr. Gum. Coh. Har.(g/cm®) Che.
KCTC 6359 0.501 200.255 0.452 443.2 100.327
K C T C

0.639 844.276 0.468 1803.7 539.258
26060
K C T C

— Unable to locate peaks -

26130
K C T C

0.691 331.742 0.583 569.3 229.107
26133
F712-1 0.677 802.747 0.621 1292.9 543.176
335 0.739 822.354 0.611 1345.8 607.327

Spr.: Springness, Gum.: Gummness, Coh.: Cohensiveness, Har.: Hardness, Che.: Chewingness

webaA, AT pellet FEl e AabEo] = ghi=Elg] 7} pellet Z7]0lME 9835
Al

2 298 “ee R}, 243w 2ot 993570 $5ag0



3) Al EA AN 55

A2FTFE 1%, pH 6.272 artificial X1 Aol Agar 1.5% S A 7FA|#AH Autoclave
oA 121C 158-7F Abtsle] artificial 57| agarE A Z3te] YM Brotholl A uj &3k
WA TS artificial X7 agarell o]dste] AFES LolH Uk (Table 3). @& 5%

Aol KCTC 6359: Pleurotus ostreatus =Etd] A44o] 744 whglkc},

Table 3. ZLAH|A] A WA T2 HFE(25T)

sample 5w (A Ecm) | 10L 8] (A Ecm) H| 31
KCTC 6359 7.8 8.5 109 -plate 715
KCTC 26060 3.5 6.5
KCTC 26072 —6.0, 15.2 8.5 10¥ -plate 715
KCTC 26130 —6.2, 16.7 8.5 109 -plate 715
KCTC 26132 1.5 3.2
KCTC 26133 —3.0, 12.2 —4.8, 13.8
KCTC 26134 —5.2, 14.1 8.5 109 -plate 715
KCTC 26134 4.2 8.5 109 -plate 715
=712-1 3.7 8.5 10¥ -plate 75
33 —5.3, 14.8 8.5 109 -plate 715

KCTC 6359: Pleurotus ostreatus =E}z]
KCTC 26060: Pleurotus eryngii Z=E}z]

KCTC 26133: Pleurotus ostreatus cv. florida =E}&]
KCTC 26134: Pleurotus cornucopiae ¥ =E}Z]
KCTC 26072 Pleurotus spapidus Br=E}2] KCTC 26135 Pleurotus cloumbinus =8 E&
KCTC 26130: Pleurotus floridanus A& =€} 5712-1: Pleurotus ostreatus “=FE}&]

KCTC 26132 Pleurotus subaredatus @t=v 25 @33 Pleurotus ostreatus =Ftz]



o exe] wE mAe 4%

ero wWE MAY B85S 20T 25T7F ¢4t
3l thH(Fig. 1, Table 4).

Fig. 2. &% w2 U3 35 (Pleurotus ostreatus) WAt 2]



WAt S artificial 7] agarel] ©]2lste] 10T, 15T, 20T, 25Tl A v sto]
BEES dotRAtH(Table 4). Bt=vtel7F 714 e S43lal el ¥€¥38 =
Ehe] o] 2Tt

Table 4. Artificial EX1] 7] WAl A L8 BlA 7= 43

5 v KX &, cm)

+T3 10 C 15C 20C 25T
1 — 1.3 2.3 4.6
2 1.0 1.1 2.4 3.5
3 1.1 3.3 6.1
4 0.6 1.0 1.1 1.8
5 — 0.6 0.9 1.7
6 1.1 1.2 1.9 3.1
7 — - 2.1 1.5
8 0.6 2.2 2.8 4.8
9 0.7 1.1 1.5 1.1
10 0.7 2.3 3.5 5.0
- MESIX| ke, RREe [E1)Dt 2

= ey LS mAEAAA  10CY Aol Pleurotus eryngii
KCTC26060, P. spapidus KCTC26072, P. columbinus KCTC26136, P. ostreatus &
712-13 93357 wmEaA AZsa, 15C9 Ao+ P spapidus KCTC26072,
P. floridanus KCTC26130, P. columbinus KCTC26136, P. ostreatus 94 3d3% 7}, 20
T ZA$o+= Pleurotus eryngii KCTC26060, P. spapidus KCTC26072, P.

conucopiae KCTC26134, P. columbinus KCTC26136, P. ostreatus 9 d3Z 7} w2 A
3743t A



d7Fo] % 20T ek 25Tl Al wiFe pellete] vlulo A g 8U74A= 25T 7}
0.79g/10ml= -3t o}t 1290+ 0.33g/10ml=Z WEH Z7FEE7F dojua] 20T
nrh G5 (

Table 5 a, b, c).

Table 5. Aol 53 20T 25T A Y& 35 (Pleurotus ostreatus) AT A

573 H

(a: &3 4Y)
Volumn Wet
weight
Temp (g/10
S-oF 2 73 HA} ml)
2ot S vk
y 1,05, 1 ’ 2
20°C b 0.1, 0.5, Iem A7) FEjE AS v
20TColl A Bl <kt
O o+ 377t
25C o 0.1, 0.5, lcm 1) 22 5 (S0 A 0.15g
2ol & =714 K%
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o dsEel s WA A%
e WAl 2w 12971 1%9] dsZelA 7 F Askom 3% o] el A
= A7 FAHTable 6).
Table 6. A= W& A3 335 (Pleurotus ostreatus) WA T -S4
(a: &7 49)
NaCl Concentration
character
0% 0.5% 1% 29 3% 4% 5%
5o} +++ o +++++ ++++ + + +
0.5cm 0.1cm~ ~
2 7 0.lcm~1cm | 0.lcm~1cm 0.6cm 0.5cm 0.6cm
lcm lcm
volu ot Wt | 924 we} | 92 w) e}
mn Sk I 2wt a7k
HA} e, ;;;m = e, g}gtt] = =
a l B B s
) 4 7} ) +% WA | A +3 %
B o
el o 2 weamew | peidos
Lk 3 3
Lk Lk ik
Wet weight 0.06g 0.15g 0.62g 0.27g 0.03g 0.01g 0.01g




(b: & 8Y)
NaCl Concentration
character
0% 0.5% 1% 2% 3% 4% 5%
Sof +++ 4 o+ 4+ + + +
- lem(%5) -
478 0.19]"F~1cm| 0.1~1cm 0.1~1cm 0.6cm 0.5cm 0.6cm
0.5cm
volu Lol 5 _ el A&
6Y X = he A7|7
. - 7}:*% SEEIE L}Lﬁﬂ; H 006 Nacist | 22t
R I S DR B PR R
q Hj %] © o] % = % A
HAF[ B, wiA 9 logs} = 4 2w 1.} 7o 277} Ade A5 53
Aol Brol A , Hlj 2] A4 o] "
Aol & U} ot uj) %) A
ikl | HEA g
SRR pel v
Wet
. 0.07g 0.58g 0.87¢g 0.3g 0.03g 0.03g 0.05¢g
weight
(c: &g 12¢)
characte NaCl  Concentration
r 0% 0.5% 1% 2% 3% 4% 5%
Sof ++ 4 o+ +++ + + +
lem(%) 0.1~0.2cm( lcm lcm
A7 0.6¢m 0.5cm 0.6¢m
0.5cm %) 0.2cm 0.5cm
volu 3o
mn = P 3] 2] o
49319} 2 ZP&LEO ffi 0% i\]jCl ' ;1 -
ol 7} 8o} eHd e H] S2 3} F 7}l A e e
et 1%s} 2 FE e A anw e s
o)
Y A gEd | ARe
712 53k
Wet
. 0.09g 0.84g 1.06g 0.23g 0.05g 0.05g 0.06g
weight




AEste ke wE Zehg] WA S KCTC 262359 Y3357 1.25%,
E712-10] 15%7H4] g3t ASS yepWlon dubg oz 15%714 5o -3}

S tHTable 7 a, b, c).

Table 7. Al#&3std d-sEo] W 1043 T EAIZ Pleurotus ostreatus WA o] A5
el

(a: KCTC 26235)

NaCl Concentration
character
1% 1.25% 1.5% 1.75% 2%
S0} +++ FHt+t o+t ++ +
0.7cm lcm lcm 0.7cm
27 0.5¢cm
0.2cm 0.2cm 0.1cm™] 7+ 0.1cm™] 7+
volu 1.95% o] mzol wjo
m 7 g SIS QP =) KR + 710
n edwrs | Aol @ Am e wad g
47 PERSES ngoE Ao 27 Ao
oA} , Wkt e
ZFol 1 ol L} HHow AAetn 9o, e
el 2 olol| gepym qe | WA ey | A HAM
A3 e HAA WA
Wet
} 0.53¢g 0.60g 0.46¢g 0.32¢g 0.27¢g
weight




(b: 712-1)

characte NaCl Concentration
r 1% 1.25% 1.5% 1.75% 2%
S0} ++++ ++++ ++++ ++ +
2cm lcm lcm lcm
2 7 0.5cm
0.5cm 0.1cm 0.1cm 0.1cm
2} O 3] 9]
volu 54 7o) . o wUL}\‘—:j ]
mn ZAA 9w 1%t St HFo= dpe maoz
’ e vl (st o Ag 27 AR
0.5em =719 z gAsta
BAH . ] Holuh g 2H& | wiA| 7} YA nE
PR el [T slot, w7}
gge ez | wasol glof ol glotn
WA el A 2 Wtz WA
- A 9 | el K
AL e ) o
MERS
Wet
) 0.57¢g 0.49¢ 0.89g 0.46g 0.15g
weight
(c: ¥383%)
Characte NaCl COI’ICGl’ltl”atlon
r 1% 1.25% 1.5% 1.75% 2%
g0t ++ +++ +++ +++ +
1.5cm 1.5cm lem 3em
A 73 0.5¢cm
0.1cm 0.5cm 0.1cm 0.5cm
volu . B o]l AAMAHem| - x=7+ 3747
0] % Z=o]| & - 2] 2 ¢ 2= o] &
mn 6 Z el am, ze 6AAS T shite] golg 2 |AS 27 2t
o 2 wge 49l ’ o 2 Wi gl
Heke] T Sl TAQAIL, WA EFHA o] A
Aol mol Wi e olmolil w7 e
(A8 Aol o Mol 714 gto} | ofzt pAMom
o] Meiao o] Melso
FEAdo s W ERiSL ¥ A g
A g L S
ok gol3t
Wet
. 0.69g 1.01g 0.90g 0.84g 0.65g
weight




metbA, e ASFS aAEAA 10TCe Aol Pleurotus eryngii
KCTC26060, P. spapidus KCTC26072, P. columbinus KCTC26136, P. ostreatus &
712-13 933357 wmEaA AFsa, 15C9 A$-de P spapidus KCTC26072,
P. floridanus KCTC26130, P. columbinus KCTC26136, P. ostreatus 94 3d3% 7}, 20
T ZA$d= Pleurotus eryngii KCTC26060, P. spapidus KCTC26072, P.
conucopiae KCTC26134, P. columbinus KCTC26136, P. ostreatus ¥ E3= 7} w= A
At AAu AN A P. ostreatus Y8352 TE 2% pellet FEE= 10T
el AE o] A oz FHE el 2571 55 F5 78S ofFdeH
ol HAY. dAerd dIFAHL P ostreatus 9F3E7t 4 1.5% 7+ w2 A

TE
F3 3 pellet A% P. floridanus KCTC26130 t}&o 2 4314}

S
X
ofs
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AW Fo] YRHHA (G RERE YEE), WX, AlFEA| A=A YERS
3 AP A AlzE el BAvu= &R, dutE At Leuconostoc i°] &5

2

14 1.0x10° cfu/mlz YE} 714 w@o] AZ
9 HAAFe wed WMo 97x10" cfu/mlE YERY 7 Egkth g
FAHE g8 AXEY 7Fo] gt (Table 8).

=

’

Table 8. AXZFo| e Aujx oA F(cfu/ml)

HA &7 Yeast Lactic acid bacteria Leuconostoc
PDA(H) | PDA(%) |PDA(%) | MRS(%) [MRS(24)| PES(4) | PES(3)

2] 2 4] <10 1.3x10° <10 <10 5.3x10° | 22x10° | 7.3x10"

& |7

Z714 <10 <10 15x10° | 34x10" | 26x10° | 2.3x10° | 2.9x10"

& |1

Ae7E] <10 1.0x10° <10 3.1x10° <10 1.6x10° | 5.0x10

& x| 1]

IS 2.5x10’ 4.0x107 1.9x10° <10 <10 <10 <10

= Ll aR

ul 5] 4 <10 <10 <10 9.7x10" <10 <10 <10

ELEARY

1l 5] 7] <10 <10 <10 <10 <10 <10 6.0x10°

A




A A FAwe] ¥gxv]e pHE 64593, dart Ao weg pHe A4
Ao tehtom, AR WRx7] 00200198 o] 018%E F7keE Ao
E}ytthH(Table 9).

Table 9. &2 ¢ pH AAMNE 574 A3}

Fermentation period(day)
0 5 10 15
pH 6.45 443 4.15 4.19
Titratable
L 0.02 0.07 0.18 0.16
acidity (%)

A EAW e #4E HE 1094 66x10° cfu/mlz 7 wol vrER o
Leuconostoc (2.0x10° cfu/ml)e] 7F4 2 4tH(Table 10).

Table 10. &Xx|1|o] HAA|AH dF W}

Population of microbes(cfu/ml)
)
Yeast Auk Akt Lactobacillus | Leuconostoc | Enterococcus
0 <10 6.6x10° <10 1.0x10? <10
5 <10! 5.0x10” <10! 5.0x10” <10"
10 <10! 6.6x10° <10! 2.0x10° <10"
15 <10 1.3x10° <10 <10! <10!




A ow Axd AV 2 Eed Z2AdES 6714 dow veyow
' 1099l Leuconostoc mesenteroides supsp. cremoris 2.2 UEY T FE
DOPeMu, D10PeMu ©]1tH(Table 11 a. b). MRS agarclA Z# ¥ D5-MP, o
F= THoE YEWY Oy Lactobacillus 52052 w850l Boh FGUgt 54 Wl
"o o AZEA.

off

Table 11. #2€ #F¢ 54 2 4

(a0 A& colony EA)

T3 &2

~ Colony SEM&E2| slatM EM H
i MRS PES mLBS ETA gsters 54 =el
Gg.s]c.clct.las.|cecmT]a.s|cecImT]a.s [c.cIMT] GG | cH+/)

DOM + w c £y |HA X X + _

D5M + w c + | &4 | ¥E + | X | X + | r | c + -

D10M + w f X X x + _

D15M + w c X X X + _

DOPeMu | + |59 | f EEE x x + -

D10PeMu| + [=¥]| f + |®Y [#F x X + -

* G.S.: Growth Size C.C.: Colony Color C.T.: Colony Type

=% w. white, f: flower type, G(+/-): Gram stanning C(+/-): catalase reaction



(b: APISOCHLel ©J3t 54)

Incubat APIS0CHL Character
Strain | —ion T . Gram| Cell
time Scientific name %id| T Catalase
St. | form
Doubtful proftile
Leuco. mesen. cremoris | 78.4 | 0.42
MRS 1 Lacto. fructivorans 9.9 10.32
P |coccus -
(Do-wm)| - 48hr Lacto. delb. delb. 9.8 043
Lacto. delb. bulgar 16 1024
24hr Uninterpretable strip
2
(Do-mDoubttul profile
Leuco. mesen. cremoris | 784 | 0.42
Ahr Lacto. fructivorans 9.9 | 0.32
MRS Lacto. delb. delb. 9.8 | 043
P |coccus -
(Do-mp) Lacto. delb. bulgar 16 | 0.24
Doubtful proftile
Leuco. mesen. cremoris | 78.4 | 0.42
Tohr Lacto. fructivorans 9.9 10.32
Lacto. delb. delb. 9.8 {043
Lacto. delb. bulgar 16 1024
24hr Uninterpretable strip
Acceptable ldentitication to the genus
48hr Lacto. pantarum. 8491 0.23
MRS 3 Lacto. brevis 12.8 [ 0.22 p -
(Ds-p) Doubtful profile coceus
Lacto. plantarum 71.310.35
72hr
Lacto. pentosus 26.71 0.26
Lacto. brevis 19 1027




(Sl Al%)

Incubat APIS0CHL Character
Strain | —ion — ‘ Gram] Cell
time Scientific name %id| T Catalase
St. | form
24hr Uninterpretable strip
Very Good ldentitication
Lacto. plantarum 40.1 | 0.50
MRS 4 A8hr Lacto. para. paracasei. 40.1 ] 0.45
) P |coccus -
(Ds-mL) Lacto. brevis 19.0] 054
Very Good ldentitication
72hr Lacto. plantarum 92.71 0.56
Lacto. brevis 7.1 1052
24hr Uninterpretable strip
MRS 5| 48hr Good ldentitication
Lacto. plantarum [983]0.36| P |coccus -
(Ds-vie) Tohr Good ldentitication
Lacto. plantarum [99.1]0.38
Doubtful protile
Leuco. mesen. cremoris | 784 |0.42
24hr Lacto. fructivorans 9.9 10.32
Lacto. delb. delb. 9.8 043
Lacto. delb. bulgar 16 024
Doubtful proftile
Leuco. mesen. cremoris | 78.4 [ 0.42
MRS 6 .
A8hr Lacto. fructivorans 99 (032 P |coccus -
(Dio-sav) Lacto. delb. delb. 9.8 | 0.43
Lacto. delb. bulgar 16 1024
Doubtful proftile
Leuco. mesen. cremoris | 784 [ 0.42
72hr Lacto. fructivorans 9.9 |0.32
Lacto. delb. delb. 9.8 {043
Lacto. delb. bulgar 16 1024




(

SEgel M AZ)

Incubat APIS0CHL Character
Strain | —ion — . Gram] Cell
time Scientific name %id| T Catalase
St. | form
Doubtful proftile
Leuco. mesen. cremoris | 784 | 0.42
24hr Lacto. fructivorans 9.9 10.32
MRS 7
Lacto. delb. delb. 9.8 043 P |coccus _
(Do-pu) Lacto. delb. bulgar 16 |0.24
Unacceptable protile
4shr Lacto. delb. delb. | -~ | -
‘12hr Unacceptable protile
24hr Uninterpretable strip
Unacceptable protile
Lacto. curvatus
Lacto. delb. delb.
Ashr Lacto. helvericus - -
MRS 8 Lacto. acidophilus
) P |coccus -
(Do-rp) Leuconostoc lactis
Doubttul protile
Lacto. curvatus 48.71 0.23
72hr Lacto. acidophilus 29.210.17
Lacto. delb. delb. 17.310.12
Leuconostoc lactis 3.3 | 0.04
24hr Uninterpretable strip
Doubtful protile
Lacto. delb. lactis 64.0 | 0.67
MRS 9| 48hr Lacto. delb. delb. 1841 0.65
. ) P |coccus -
(D1o-rp) Lacto. acidophilus 9.8 | 0.66
Leuconostoc lactis 6.8 | 0.60
Good ldentitication
72hr
Lacto. fermentum [91.7] 051




A H e HFgd Fol mE

wo] YelgtH(Table 12).

Table 12. =x/1 2] A% #7124 24 (mg%)

F7)2
wE s
Citric KG* Tartaric | Malic | Succinic Lactic | Fummaric | Acetic
a-
acid acid acid acid acid acid acid

0 12.59 - - 21.06 - 24.53 - -

5 58.40 - - 59.46 - 74.43 - -
10 74.00 - - 272.79 - 291.25 - 1.032
15 41.83 - - 183.68 - 470.10 - 222.77




g s wheh EAE wEe] WAl
227 AAAQ 75w M B
SEol tiske] WA, Bt WA A
)57k Al wel WAje BE
Eukth $X1 FEe) gre ¥
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Table 13 s#7]¢ #5HA 23

71

r_']— 151-1:y xq xﬂ A o

A
)

vl o] WAl o, 2

| A Emsh o) WA,

+ A¥+= Table 133 #Ztf.
Lo diste] fFeolHl Az

ukyl & A A Q)

1 7EesE

Fermentation period(day)

DO D5 D10 D15 SIG
=& A 517+0.75" | 650+1.05° | 7.00£126" | 7.17+0.41* | 0.005"
B 3.33+1.37° | 5.00+2.19™ | 6.17+1.33" | 7.58£0.92* | 0.001"

g 550£2.07 | 500£155 | 4.92+150 | 6.08+1.28 0.589
AAAQ 7ax| 367£1.97" | 542+1.80" | 6.25+0.88" | 6.92+1.28* | 0.010°
oA 567151 | 533+216 | 580+1.63 | 6.08£0.67 0.721

B 450£1.38 | 475184 | 475:199 | 5.83+1.33 0.523

= p ey 6.00+1.10 | 550+1.22 | 553t1.90 | 650+1.22 0576
AAAQ 7E%| 4674082 | 525+1.17 | 500£1.79 | 575+1.17 0.532

Ll
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Ao gol $4d MART Qe DREAANN MAFTES Qs

l

S AAstA EEFQovr BAAFF(Lactobacillus  plantarum,  Leuconostoc
mesenteroidus, pediococcus pentosacius)ol 28+l P. spapidus KCTC26072, P.
columbinus KCTC261367F Al A3 P. ostreatus ¥835= A9 A=A &%
t}(Fig. 3).

(Sh=ete]) (=8td] =71 9-1)

(=8te] 4493%)
Fig. 3 aLAujA ol A bt} =epelu el 23



2) MAEFSL BAarTe] FAm ol A

7h) Estuf el whE M A pellet S %

gk A dol]l WA FitS FA HFeke]l ARl Ao WAl
pellet 2% Fig. 49} 2ot} 3AA7AA = Aabdt s ¥4 @2 dz77F o 9

A & Ak, Lactobacillus fermentum, Pediococcus cerivisiae, Lactobacillus
homohiochii, Leuconostoc paramesenteroides <22 Z zgtow Pediococcus
pentosaceus, Lactobacillus  plantarum, Lactobacillus  hilgardii, Leuconostoc
mesenteroides subsp. mesenteroides = WAl pellet®] A 7&o] A X}t 49 o] FH
He Sax¥oz ##EsAS uwl, Leuconostoc paramesenteroides, Pediococcus
cerivisiae = SAox W3 Lactobacillus fermentum + T33Oz w3
Qe e A TE HAAY L o FE Mo Waglrh ozl WAl
o] autolysis & Aoz AZE A



0.14

0.12
o1 | —e—control

. @
< b
S O
T 008 ©
= —*—@
§ 0.06 - ——®
S —+—®
0.04 | ©
—=—0

0.02

0 3
Day

[}

Fig. 4. B+t FA/v] ool =ete]m At} g4kt

FAES vk A To WA pellet A

o

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (©) Lactobacillus plantarum,
@ Lactobacillus fermentum, © Leuconostoc mesenteroides subsp. mesenteroides,

(® Leuconostoc paramesenteroides, Pediococcus cerivisiae, ) Pediococcus pentosaceus



; 2 o3l BEUAE
gkt
o AAMon % AFshe Ave] o] AshA mAFon, o) e g

2 FAoz YEE Y (Table 18).

Table 18. B3t A v]Hol] etemAltat ikt s A& 1

olgiom, wAe 24 e 440l

NNEEE H

=+, Lactobacillus fermentum

o}

Wl Pediococcus

FoZ JEET} =

3 AT s

A
& =
ey Bt Aok % wqy A%
AR
control 7.25%1.71 5.50+1.91 1.25+0.50 1.75+0.96 3.50£1.29 5.50£2.52
@ 4.75%2.06 3.50+1.91 7.50+1.29 6.50+1.00 4.50+3.11 3.00£1.83
® 3.25+1.26 3.50£1.91 7.25+0.96 5.75+0.50 3.75+1.50 2.50+1.00
© 5.00+1.41 3.00+2.71 8.25%£0.96 7.00£1.15 5.50£1.73 2.75+£0.96
@ 5.25+0.50 4.50%1.73 5.75+0.96 4.50+1.73 5.50+1.73 6.00£1.63
® 4.25+0.50 2.00+£2.00 7.75£1.26 8.00+£1.41 4.00+£3.16 2.50+1.73
® 1.75£0.50 1.75+0.96 B5.75+2.75 6.75+2.63 4.75£3.95 2.00+1.15
4.50+1.73 2.715+1.26 2.00+0.82 4.50+0.58 4.75+2.22 4.50£1.73
® 4.25+1.71 2.25%£1.89 7.75%£0.96 5.75%£0.96 3.50+2.65 1.50+0.58

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (© Lactobacillus plantarum,
@ Lactobacillus fermentum, (© Leuconostoc mesenteroides subsp. mesenteroides,

(® Leuconostoc paramesenteroides, ® Pediococcus cerivisiae, 0 Pediococcus pentosaceus



Jm

oh) Akt 2ok wAle] Skl whE MAEAIT e 54

>

et WAl ASES AsletA @e 7T T BAb(Ped acidilactici AP 27 ¥}
Lac. fermemtumAP 39)3} =€lad] WAl F(Pleurotus Ostreatus: 983%) 5, 3702 F+t
= Aol o] &3 MAFEANE AxT Aide vFI 2

A2y A7 A eE FAm oA wiFg MAI T FE AN E 25T
°] 150 rpm Z7olA X' E A7l Ad 194 Wiy 2 S el pH 7F
nj g A yYEbsh AR EE HAlete] gakd HE o] A4S wole TR 9
of welr pH7F dEstden ALas 39 ol dt A= pH #ert ATk W
Aol Aol Adae] 7|gke] gako]l Ao glla gkt HF el AUd 1A
TR pH7E Wol sEo] wAle] ot wavt d%S F zox AAEA

(Table 14).



Table 14. &8¢ 51| pH o HA4 w3}

preincubated |Treatment Fermentation Day(pH at 25C, 150 rpm)
mushroom  |of etic
acid 1 2 3 5
bacteria
0 1 3.46 3.72 3.80 5.64
2 3.67 3.52 3.47 3.48
3 3.70 3.52 3.56 3.72
3d 4 3.74 3.74 3.71 4.87
5 3.60 3.58 3.68 4.01
6 3.59 3.56 3.50 3.39
6 7 3.48 3.83 3.75 4.81
8 3.69 3.58 3.48 3.49
9 3.73 3.58 3.49 351

1. B2 (AP 27(Ped. acidilactici) ¥ AP 39(Lac. fermemtum)S 01%38 &3] 10Co A 1A 2HE A7 53

v e} 715 2 HA pelletS mixer® w48te] 1% HE3 Xv9 & T3 A+

2. BAF (AP 27(Ped. acidilactici) 2} AP 39(Lac. fermemtum)S 01%38F3de] 10Tl A 39 @& Azl FX v

o} 75 A& Al pellets mixer® wste] 1% HES S0 5F £ A+

3. B2 (AP 27(Ped. acidilactici) #+ AP 39(Lac. fermemtum)S 01%7H €3] 10Tl 6492 E A7l FXv]

ok 7b5 A& ¥ pelletS mixer® st 1% HF3 FAv 9 7F 3§ A2

4. B (AP 27(Ped. acidilactici) 2} AP 39(Lac. fermemtum)S 01%3 &3kl 10Tl A 1A13F &g A

plek 7bS Abgk WAL pellet& mixer® skl 1% HEote] 39 Wil oF = A

5. ZAT (AP 27(Ped. acidilactici) F AP 39(Lac. fermemtum)& 01%3F3t] 10TCAA 39 23 A7l X0

ot 7+5 A ¥ pelletS mixer® E#Hste] 1% HFste] 3Y WS sF £33 A7

6. B2 (AP 27(Ped. acidilactici) ¥+ AP 39(Lac. fermemtum)S 01% 73 E3Fe] 10T 6492 E A7l FXm]

o 7b5 A ¥ pelletS mixer® E#Hste] 1% HFste] 3Y WS sF 3§ A7

7. ZBA(AP 27(Ped. acidilactici) @+ AP 39(Lac. fermemtum)& 01%3 53k 10TCAA 1A 21 A7l

m gt 7FS A WAL pelletS mixer® Eite]l 1% HFdto] 64 wMdFol F E3F AT

8. B AT (AP 27(Ped. acidilactici) @+ AP 39(Lac. fermemtum)& 01%3F3te] 10TCoA 39 23 A

o 7b5 A ¥ pelletS mixer® E#Hste] 1% HFste] 6 WSl sF 3§ A7

9. A2 (AP 27(Ped. acidilactici) Z+ AP 39(Lac. fermemtum)& 01%7% &3kl 10TCoA 6€2a A7l
2 A 2] -

ok 7FS A=k A pelletE mixer® ZEdte] 1% HFoko] 6 M Tl F =G

off

X

P
x

v

off
N
=k

B



AZEE A7 FA e AT oA vk WA EFuiS FAvE 25T

g Az A3 10TedA 69 B

T AT e Ay atEel vlste] okt = P

2ol At A dEhd L AT 3A T E 3Y ¢ IAgHE NS BT
3

7P = dEbdal sllen 3UAk ol Atrh AapHow vropxal il th(Table

Table 15. &3l 521 A= (Acidity)e] AA14 ®g}
preincubated |Treatment Fermentation Day(acidity at 25°C 150 rpm)
mushroom of lactic
acid 1
bacteria 2 3 5
0 1 3.46 372 0.2034 0.01125
2 3.67 3.52 0.2115 0.234
3 3.70 3.52 0.32535 0.09225
3d 4 3.74 3.74 0.279 054
5 3.60 3.58 0.27 0.1575
6 3.59 3.56 0.2763 0.38475
6 7 348 3.83 0.2664 0.02835
8 3.69 3.58 0.225 0.1359
9 3.73 3.58 0.2475 0.1125

1-9% Table 14 &=



AZE o] &3 WHoz IRE t2A st A v do|A wjgs HAS AL
g A7 S0 9 EAA B A pellet weight ¢ W3S dolr gttt BE @+
o ) HAAIA wWslo] wE Aol yElyojor sty EE A FolA TAHE T} BE

A2 ol A pellet weight 7} 393 w 742 pellete] A 4o] vebba glor}, 693}
o] % A AY 3Uzak wet e FAE FA8a ' ez YEtH(Table 16).

Table 16. £&F XA AZZE o] &3 pellet ¢ AAA A3}

preincubated |Treatment Fermentation Day (g/m{, at 25C 150 rpm)
mushroom of lactic
acid 1 2 3 5
bacteria
0d 1 3.46 3.72 0.008 0.004
2 3.67 3.52 0.004 0.004
3 3.70 352 0.014 0.004
3d 4 3.74 3.74 0.008 0.002
5 3.60 3.58 0.008 0.002
6 3.99 3.56 0.008 0.004
6d 7 3.48 3.83 0.016 0.004
8 3.69 3.58 0.014 0.002
9 3.73 3.58 0.014 0.004

1-9% Table 14 =



A A FomAl gak g rE yEhbar A tH(Table 17).

Table 17. 3ok S n|o A ZAFo] HAA A W3}

preincubated | Treatment Fermentation Day(CFU/m¢, 25°C 150 rpm)
mushroom | °f factic

e 1 3 5

0d 1 1.0x10° 3.4x10° 3.2x10°

2 5.1x10° 1.6x10° 2.2x10"

3 2.9x10° 2.6x10° 3.9x10"

3d 4 1.0x10° 4.3x10° 3.7x10°

5 8.8x10° 1.5x10° 7.2x10"

6 5.0x10° 5.8x10° 7.3x10"

6d 7 1.0x10° 3.1x10° 3.2x10°

8 8.2x10° 1.4x10" 1.7x10°

9 5.0x10° 6.6x10" 1.9x10°

1-9% Table 14 =



o FA RSk H7beel o wAEA] TR

D A2 2 3d Hrlel i 54

7F) M A pellete] A% ®#s)

FAlget 7kl ofg wAlEAn TR el HlEke] pellete] 7HE @
o] AT AT Foolda EviE, AR, dujF ol wktH(Table 20).



Table 20. &xvld  HE HA  pellet weight <  HAAIH  ®¥s)
Day
R
5 6 8 11 13 20
(D Control 1.42¢g 0.87¢g 1.279g 1.59¢ 1.659 1.59
D-1 1.11g 0.7¢g 0.96g¢g 1.97¢ 1.75¢ 1.729
@ i 1.22¢g 0.89¢g 1.43g 1.17¢g 1.33¢g 1.269
@ 2} 0.77¢g 0.8¢g 1.269g 1.6g 2.01g 2.08g
ON:| ES 0.97¢ 1.07g 0.98g 0.74g 1.05g 0.9¢g
® 2 1.28¢g 1.03¢g 1.23¢ 1.69g 1.75g 1.76g
GRELTES 1.45¢ 0.88¢g 1.58¢ 1.83¢g 1.39¢g 1.83¢g
@ 20| 1.55g 1.1g 1.71¢g 1.78¢ 1.39¢ 1.42¢g
EOlE 1.52¢g 1.12¢g 1.7¢g 2.03¢g 1.64g 1.95¢
@ MY 0.89¢ 0.89¢g 1.81g 1.8¢g 1.65¢g 1.84¢g
@-1. 0.97¢g 0.94g¢g 0.91¢g 1.79¢ 1.719g 1.51¢g

"

il

@ Control: 500mee] bottleo] 200m¢e] FHFE Wil FTXve RE AYB(F 50g, =1F 03g, T3
0.18g, A7 0.025, v}= 0.13g)E H7F AlA 15%Bg) o 25 7 O-1 Control ¥ £ Z7l yeast
extract(0.2g), meat extract(0.2g)S %7}, @ O-1 ¥ 22 Z7o) 8l(235g)8 M7 @ O-1 & 2L =4
o F3B4g)E 7 @ D-1 I 22 Z7o] wjF(GI9)E M7 ® O-1 I 22 Z70 #(252)S

of

7l ® O-1 3 22 21 FulF@6g)E H7F @ O-1 3 2 20 29)6.79)5 H7F ® O-1 %
Ze 214 EvfE(7g)E H7E @ O-1 3 22 4o Hd'(152)S #7F ©-1 Control ¥ 22 =H
Hd9S(15g)S #H7F AAZTH(@ <F v)aL)

(+ HGE ANF 2 AT DSFEES 2ol ABF] FARAE H9 L)

of

il

(Table 20°] 3Fx3%)

(%) 715 2k (9g) YRy tf Zlmar raw material

Hlf 85.8 14.2 0.337g 2.35g
&3t 90.1 9.9 0.337g 3.4g
e 943 5.7 0337g 59g
el 86.5 13.5 0.337g 2.5g
kil 90.6 9.4 0.337g 3.6g
2.0] 95 5.0 0.337g 6.7g
EulE 95.2 4.8 0.337g 7.0g




) COz9l AA1# wat

iz vlste]  CO.7F 7 ®eol Yelhd AHel = d'oldla wFS H7hst
28] 7, yeast extract®} meat extract, %3}, #F So] @kt (Table 21).

Table 21. X1l HAS HEAIA, TaE A7IHA YERE CO, W3t

Day
el
0 1 2 4 5 6 8 11 13 20
D
0 0% |0.4% |0.68%[0.71%|0.88%(2.03%12.97%|1.52%|0.40%

Control
®-1 0% 0.28%|0.56%(0.85%|3.03%(2.83%|3.43%|(1.39%
@ i 0.27%|0.32%(1.24%|1.43%|1.7% |6.15%| 5% |4.62%(0.88%
@ ekt 0.28%|0.44%(0.38%|0.91%(1.69%|3.68%(3.46%|4.19%(1.18%
® " F 0.56%|0.29%(5.36%|5.01%(4.28%|3.97%|[1.55%|1.27%[1.60%
® = 0.33%|0.47%(1.26%|1.88%(1.91%|4.46%(3.10%|2.69%(1.03%
® 2

= 0% [0.54%|1.18%[1.51%|1.7% (2.05%|2.75%|2.89%|0.57%
=
@ 20| 0.36%|0.36%(2.48%|3.29%(3.34%|6.79%(2.67%|2.00%[0.92%
Eno}

= 0.56%|0.61%| 1.6% |2.18%(1.93%| 4.4% [3.57%|2.93%(0.79%
9 A& 0.31%|0.33%(1.59%| 2.3% [2.55%|1.70%|3.68%|3.54%| 2.2%
®-1 0.34%| 0% 1% (0.85%|1.43%|2.46%|2.59%|2.78%(0.84%




H7bste] WAl ASE& ZASEAtH(Table 22). a)ol
A= gol, & Fe HAS 423 F 19 25 HA pellete] W3}
= AN, HE wAe Al Hgu, 4937 HE WA pellete] AEREA B
ki A B, WAl pellete] size®
02em™0.7cm7bA] thFst T 7L Ao 27 353801, g2l CellobioseZ}
+45%, &l Xylose7b 4oz B T/l WA pellete] 7Hd 2 Agtom
pellet size= 0.6em™0.8cmo] A Th. ThFH < Dextrine +2H o2 AT FHAA HA 9
d7gel 7h A xsHA YERSET
Table 22. b)ellA Hi= 2
WAL pellet®] 7S WolAl kil deole] g w3} e e
o], Cystic?t Casein®l 4-¢ 4A7F =4 @3 7hekekol A3tk Caseine <l
A el el s Holrh 4dAFE = B4 pellete] AEFAA 0.1em™0.8cm”7bA] pellet
sizeZ7}b ©hFsldar, e color&turbiditys thHHEE 1929} U3ttt 7L ;o
&= 77F +358 0] 3L, ofn = AbF ol A= Leucine® Phenylalanine©] +4.5H & B Al
pellete] 7} & &gk pellet sizee= 0.1ecm™05cm®= HZT7F 0.5em™0.7cmQ]l Aol H]

_,d
m
o,
my)
=
i
o,
o\
=i
rlr
[S—
e
Ry
=2
ofl
o,
A
R

N
M
N
N
B
frt

3 #roktt. 2 ¥roll Casein, Neopeptone, Peptone, Proteose Peptone, Tryptone©] +5
dez Al pellete] 7HS At dEA A= BA pellete] A= A= &
HAd FRAAME 53] peptone 7t A AFS 7 XA Aew YEy
o} 18] a1, Cystine 27]5-H WA pellete] ©& AebA] ek k.

Table 22. c)ollA et 2ol 718 A5 X 24 194ke] dd3 np7iAl 2 o
X pelleto] xpe}x] @kokar, 3 ErHOS Beef Extract’} H& A4S =i, o]y Al
A2 B f’]*—ﬂol%litﬂ Uz Malt Extract®} Whey, Yeast Extract:= %S =
@Al o] el o]t 4D A E = B Al pellete] A2} pellet size”}F 0.1em™0.5cm©] 1 L

o} 2 sdetATh 7dA] ZIE A £ 54 FolA = Yeast Extract
7 #4575 0% g WAL pellete] # Askom sPolwAl ZFelo] Fg 27]HE A

AN
& W Alo] ApebA] @49kal, color&turbidityt= A A O 2 FEre Qho] HolA] oFE
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o

cellobiose®t 2 ¥tF<l xylose?} B4l pellete] 7}

ofn] = AFF ¢l leucine® phenylalanine, == %ol caseins o] H

[N

ol wAle] & Agtow, tf

A ZEl WA pellete] Abelis Aoz Hol HAASS
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=
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Fgo 2 AZbE At
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ZS|
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Table 22. 9,
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e R =T I B ] Bl B el B B K= B B ] B B E=] I B =] B I e
Hm05.+m00,Hmoz.,+m06Hm05Hmo5Hm03+moo,
Ll u | = b Ll Ll Ll Ll u | =
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z - e o ||t m | T B || b me || 4| e || 4| B | |
" i i i i i - |< - |< - |<
mo = = = = = = = =
i i i i i i i i
T T T T T T T T
W W W W W W W W
B B B B B B B B
o) o) o) o) o) o) o) o)
| | | | | | | |
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(gl A A%)
AA A B2 (Day)
Sample Character
1 4 7
grade o) ++ ++-
SHAY WA WA

Maltose color/turbidity | Bf-2 |22 &g FA Er e el & el ol

pellet size - 0.570.6 0.570.8

grade 0 +- -
Mannitol |color/urbidity | B v 4e] @grel | T4 £R@ @ete) | $4 e Aol

pellet size - 0.470.6 0.771.0

grade 0 ++ -
Mannose lcolor/urbidity | B v Ae] @grel | T4 £R@ @ete) | $a Ryd Aol

pellet size - 0.370.6 0.570.7

grade 0 +- +H++
Melibiose |color/turbidity | BF-e- W] A1) @ebol | A} Frggh geto) | A FP ol

pellet size - 0.2704 0.170.6

grade 0 +- +H++
Rhamnose |color/turbidity | BF< w] 4 o] &eteld | F A =93 dgo | FA F3 ek

pellet size - 0.2704 0.570.7

grade 0 + +H++
Saccharose |color/urbidity | B-& WM Ao} | RA Fud @ehe} | Ra Ry deto)

pellet size - 0.2704 0.1, 0.5709

grade 0 + T+
Sorbitol |cotor/urbidity | EE WMl @ee] | RA Fwd Qeke} | R Ry deto)

pellet size - 0.3704 0.570.8

grade 1) ++ ++++
Xylose color/turbidity | BT T Aol @Ere | FA W dk @Ere) | FA £k HE

pellet size - 0.370.5 0.670.8

* grade= 0FoA +58 714 o]H, o& Eo] ++-2Q A% 252 H YT} color&turbidity= &

njol o] Aojm pellet sizete T3 pellete] A Eojm ©9l= cmolt}.



b) e el we WA gge] FAH w2
AA A #HZ(Day)
Sample Character
1 4 7

grade o} + 4+
Alanine color/turbidity | Bf-= W] A ] gl | gr2 ujAe] e | w2 udo g

pellet size - 0.3704 0.1, 0.771.0

grade 1) + +++++
Casein colon/tarbidity B ma o] ey, ‘%”J%‘i%”]*—%‘ﬂ e, | B mAe] e

casein Y5 x| oo | casein B A FF | casein YF HA LS
pellet size - 0.270.3 05706
grade o} o} o}
U2 mAe] @l cystine| ¥ WA e] @EY cystine| B WA o] e cystine

Cystine Jeolor/wrbidty | ) o4 spergrol s1g | =41 2 sebeel 9 | %4 g ol 98

pellet size - - -

grade 0 +++ ++++
Gelatin |colrturbidity | ¥ v Ae] @ebel | wre wlale) Aetel | we ulae] @ekel

pellet size - 0.570.8 0671.0

grade o) + ++
Glutamine |color/turbidity | BF-€ v 4] @ere] | ghe el @eke) | e v Ho] @ete

pellet size - 0.370.5 0.871.0

grade o + ++++
Glycine color/turbidity | $H-e @A o] Fetol | whe wmghAlo] Fetel| vh wAle] FHeto

pellet size - 0.270.3 0.770.8

grade o} +- +tt—
Leucine |colorturbidity | ¥1e w419 @ebel | whe vwajo] @bl | ghe vae] dAee

pellet size - 0.170.2 0.270.5

grade ¢} + +t++
Lysine color/turbidity | BF-2 =ghAlo] derol | ghe wekAlo] dEd | gt wghalo] & e

pellet size - 0.370.5 0.370.7

grade o) ++ +++++
Neopeptone |color/turbidity | BF > =&k o] @ etel | gh2 wmabAo] getof g2 m=ah o] Fetoy

pellet size - 0.170.3 0370.5




(Sl Al%)

BAIA 2 (Day)
Sample Character
1 4 7

grade o +4++ 44+
Peptone color/turbidity | BT =&t A o] HEerH gt o] Hepy ke o] HE

pellet size - 04705 0.570.8

grade 0 + -
Phenylalnine |color/turbidity | #F-& =@ 0] @eto (Wl o] etol |\ uhe o] et

pellet size - 0.170.2 01704

grade 0 - ot
Polypeptone |color/turbidity | BF-2 =@l o] gl g ko] HErol | 5he wghalo] &gl

pellet size - 0.1 0.570.7

grade 0 ++++ +++++
Proteose - - -
Peptone color/turbidity | Bf= = gkA o] s eloll jghte wakAlo] ekl | ghe kAl o] & el

pellet size - 0.370.5 0.170.6

grade o +- -
Serine color/turbidity | B WAl o] Ferel | gre male] Fekey | uhe w o] FHete)

pellet size - 0.270.3 0.370.5

grade o} ++ -
Threonine  |color/mrbidity | 2t Pl 4je] @erel | ghe wlse] @ebe) | gre wlaje] Aetel

pellet size - 0.370.4 0.570.7

grade o +4++ 44+
Tryptone color/turbidity | 87 =gk o] FERe] | gh2 wmab o] detel | gt wmghAlo] ek

pellet size - 0.1704 0.370.5

grade 0 - +
Tryptophan |color/turbidity | %3 A& w=gtae] @etol | Ba A% wgMe] Aetal [ vy AF w-chale] @etol

pellet size - 0.1 0.470.6

* grade= 0o A +58 714 o], o& Eo] ++-2Q A% 252 H YT} color&turbidity= & |

njol o] Aol pellet sizete T8 pellete] A FolH ©9l= cmolth.



o 78t A5 31 4o wE MA Ao BAA #F
XA #Z(Day)
Sample | Character
1 4 7
grade o) - +++-
Beef j j ]
color/turbidity | BY-= ZrA] o] &gl 5 4o e gt o] ekl
Extract
pellet size - 0.1 0.270.3
grade 0 ++ +++
Malt . B .
color/turbidity | BY2 =M o] e [ ghe w-gMo] el | e Aol &
Extract
pellet size - 0.370.5 0.670.9
grade o) + +++
Whey color/turbidity | B2 kAl o] et [ 8he Ao e | ghe gl o] FE
pellet size - 0.370.5 0.470.8
grade 0 +++ ++++—
Yeast B ] ]
color/turbidity | BH& =@ o] @etol | ghe wakdo] dero) | gt o] HE
Extract
pellet size - 0.370.5 0.570.7
grade 0 0 0
o1 4 W A e
" |color/turbidity _ el mae] el | el mAje] Fetel
2ol & e ol
pellet size - -
¥ grade® O0FNA +5H71A] o, odE Eo] ++-2 A 262 HUth
color&turbidity= EXxm]H o] Molm pellet size:s= T3 pellete] AESolH TH+=

mme©] t}.



3) s

et

Zhel

Jm

3

it

7} pHel ®3}

H7te FolA dAA Gl Fsidd ddd R FAsd wE TR
o] W3lo| A yeast extract’t pH 342 uYEly 713 ®Wo] A
cellobiose®} EvwlEo|low ZrAE pHZF 242 5283 538% UERY wH| AT
(Table 23).

Table 23. 949 2 2A485E =24 3 A9 pH A3}t

Fermentation Day (25C , 150 rpm)

Chracter

0 2 4 6 8
Control 5.78 5.88 6.37 6.31 5.40
Cellobiose 5.78 7.38 7.27 7.19 5.28
polypeptone 5.78 6.68 6.86 4.85 5.53
Yeast Extract 5.78 6.84 462 494 34
Ll 5.78 6.19 5.15 5.68 5.83
EnE 5.78 6.05 5.84 5.56 5.38

i 5.78 6.00 6.43 4.84 5.60




4 Bz AAH W

}

puA

Aol e W

=)
n
t}&o] yeast extract ©]Ut}

ol

=
£

rlo
>

A7be FollA dAdFo] fadd dFd =
Zol A wib 0.136%= UER) 7 Bol AAs
(Table 24).

Table 24. ¥ 2 FARES t=A 3 A2 A= W3

Fermentation Day(%, 25°C, 150 rpm)

Chracter
0 2 4 6 8
(1)0.018
Control 3 0.0144 0.0090 0.0090 0.0225
Cellobiose 0.0183 0.0036 0.0036 0.0100 0.0180
polypeptone 0.0183 0.0126 0.0080 0.0162 0.0131
Yeast Extract 0.0183 0.0090 0.0189 0.0162 0.0504
Hl) 0.0183 0.0090 0.0090 0.1080 0.1360
EnE 0.0183 0.0180 0.0090 0.0095 0.0090

&t 0.0183 0.0135 0.0090 0.0135 0.0101




o) Pellete] AA4 ¥3}

g2 o] pellet & ZAAA ®#ate] gk 3 HA WHOZE
ol A 7} 535 JYdde
Hojyr o 66U o] F yeast extract & FHAZ O E pelleto] Ay

A9t} Cellobiose= dra 7t Ha "o ubah

2 493t 7MA] = yeast extract

- L
o
me
M
"

Kl
%0
32
k]
o}
=N
<
o}
D
g
S
Q
=)
(@)
in
§a
rlo
0%
o

et o LA tH(Table 25).

Table 25. ¥4 44Y 2 FA 5 2 pellete] HAA W3 g/ml)

Fermentation Day

Chracter
0 2 4 6 8

Control 0 0.0220 0.0330 0.0790 0.1060
Cellobiose 0 0.0420 0.0430 0.0410 0.0180
polypeptone 0 0.0620 0.0890 0.1790 0.2100
Yeast Extract 0 0.1000 0.1620 0.1260 0.1380
Ll 0 0.0660 0.0890 0.1080 0.1360
EvE 0 0.0720 0.1160 0.0990 0.1210

&3t 0 0.0220 0.0590 0.0800 0.1210
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are] Ad9x Fig 5oﬂH B 4 g%ol 358 A Folt i 10° cfu/mle
gl 10° cfu/mle] FEoE Hadte 4TS B F AdJen], 0% 8059
A Azl ARt ‘1‘7]' FEeA gaste] 80% oFoE 107 cfu/mle] &
M Ak o R UEergth o2 wFo] & wf, Akt gRe] Ag BT Akt
A Azl TSR #57F FolE0] 80% o) AL At A A= cello]

2 10° cfu/ml AL FE7A AFEE 32 BEY £ Jdlen, 808 o4 A
awoﬂ 10° cfu/ml9] 3744 7238kt

b, 2k ATV R ARASE ArA ety °F 1/100 T 1/1,0002 7]
Aol AFE UE S U AoE AAE.
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2) Al Al o]F Akt

A gdARe] EAsts B FEel oske] wAlFel
BREAE BHE A, HOo )te] gaktol 005% o] 4]

5 =

7hA) =

log for growth(CFU/mf)

Fig. 6

- a4 a4 a4 a4 a4 a s s

.00E+09
.00E+08 |
.00E+07
.00E+06
.00E+05
.00E+04
.00E+03 |
.00E+02
.00E+01
.00E+00

e

g W3l

A H AL 244]3boll = FHFato]l 25 tH(Fig. 6).

5 min 1h 3h 5h 24h
Fermentation Time

—e— Control —#-0.005% 0.010% 0.030% —*— 0.050% ——0.070% —+— 0.090%

HoOp At A8 s w& ikt W3t

48h



27188 E 10° cfu/ml ©)3t2 EAete] AZHA U gR2TFE 5AHT] oF
10" cfu/mlo = Z2atglch vhd e H.000 938kl &= 5A17F o] 0.005% 5=
M E 5A A = oA ¥ 9 tH(Fig. 7).

—_
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log for growth(CFU/mf)
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.00E+02 [
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.00E+01
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.00E+00
5min 1h 3h 5h 24h 48h

Fermentation Time

‘+ Control —=-0.005% 0.010% 0.030% —+-0.050% —=—0.070% —— 0.090% ‘

Fig. 7 Hy0p A+ AP #Xkd u& gre W3}

e, HoOp At A el= 2kt o] 5A17-A] A AT 0.05% o] o] a4
d Aoz A7t}



Zpold 2AF(NaClO)E 2 Abito] 150 ppm ©] 49 XA SA 7R = A A H
A

Il 2447l = FHaro] S48 th(Fig. 8).

1.00E+09
1.00E+08
1.00E+07
1.00E+06
1.00E+05
1.00E+04
1.00E+03
1.00E+02 r

log for growth(CFU/mf)

1.00E+01 -

1.00E+00

5 min 1h 3h 5h 24h 48h
Fermentation time

‘+ Control —#—50ppm 100ppm 150ppm —*—200ppm —e—250ppm —+— 300ppm ‘

Fig. 8 Aolelast A Ae] s e gaie] s



NaClO = #2bato] 50 ppm &=l Ak 24A17F o] Fo ZHFato] S48k vhFig.

9).

log for growth(CFU/mf)

1.00E+09
1.00E+08
1.00E+07
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1.00E+04
1.00E+03
1.00E+02
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Fermentation Time
‘+ Control —=— 50ppm 100ppm

150ppm —*— 200ppm —e— 250ppm —— 300ppm

Fig. 9 =Zfoldast A+ A ko mE axo wWsl

webA, 2ol 2 2HNaClO) At A gl Zketo] 5A17 744 A E AW 150ppm

Ao

2 AZE



L AW el A Bkl whe wAle] A

it

gl o mAael AAE ARAN Astel WAL HFAL Fol
st ek,

rlot
L
jus)
=
o2

A k3 pH 72 2 Aol 7}
7F A9 gldth o] AL oln] WMAle] FR3] ApEhuh thEFe] WA A 7F EATFOEA
Akt darRTE WAl dedo] dhad v GFS F Ao AZHAT
Table 26. Hit s n|Ho] et WAl HFFste] 543 vig § AAtS EFulS
g Ao pH ® e 54
sample pH Titratable acidity(%)
control 6.18 0.0072
@ 7.82 0.0064
® 771 0.0069
© 7.70 0.0068
@ 6.86 0.0064
© 7.96 0.0055
® 7.96 0.0043
® 7.09 0.0071
() 7.90 0.0046

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (© Lactobacillus plantarum,
@ Lactobacillus fermentum, (© Leuconostoc mesenteroides subsp. mesenteroides,

(©® Leuconostoc paramesenteroides, Pediococcus cerivisiae, ® Pediococcus pentosaceus



Wit SAvV el BAL 5AT WGH F ANTEE

S F73to] Table 139 2 ZAAE AATh WA
+ Pediococcus pentosaceus, Leuconostoc paramesenteroides, Lactobacillus
fermentum = 2] F-°] L tH(Table 27).

Table 27. B3t FAv]Hol] glem st HFoto] 5AF Wi 5 ZdS S

3 AT 247 54

sample springness cohesiveness chewiness gumminess hardness(g)

control 0.34 0.264 0.28 0.73 2.68
@ 0.46 0.23 0.26 0.63 2.68
® 0.36 0.25 0.31 0.73 2.76
© 0.44 0.32 0.31 0.70 2.14
@ 0.54 0.47 0.84 1.42 2.94
© 0.38 0.31 0.30 0.68 2.30
® 0.42 0.27 0.39 0.83 3.02
0.37 0.36 0.30 0.75 2.04
® 0.44 0.37 0.60 1.29 3.40

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (© Lactobacillus plantarum,
@ Lactobacillus fermentum, (© Leuconostoc mesenteroides subsp. mesenteroides,

(® Leuconostoc paramesenteroides, ® Pediococcus cerivisiae, 0 Pediococcus pentosaceus

gk sA Aol HATS HEste] 5UTE v ol RAkts HESk] W)
FAZ AT WA pellete] SAFS Fig. 77 3kt MAS HETsta 5ol
WA pellete] 7H5 Askal, ZAbdS HES o]F Ao Aol Hise AME B
T Aen, 3datel = Lactobacillus fermentum® Lactobacillus hilgardii7} WA o]
st b 98-S A A FUAaL, Leuconostoc paramesenteroidess= BlAlo] &
A FAAaE AT 6Y Aol i= Pediococcus cerivisiae®t  Lactobacillus  homohiochii7}

WA pellete] #rAasitirt oAl Evbste] B9t b #How,  Pediococcus



pentosaceus, Lactobacillus fermentum, Lactobacillus plantarum-s A9 537} 1)
s28HA Wl al, Lactobacillus hilgardii, ZAMtS YA & ZF, Leuconostoc
mesenteroides subsp. mesenteroides, Leuconostoc paramesenteroides™= ®A1¢ A

ol A% gastgch

04 1
0.35
0.3 —e— control
@
< 025 f ®
g .
= ©
> 0.2 —%—@
E @
o
0.15 ——(f
> = ®
\ \ —=—9
01 —=—0
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0
-5 0 3 6
Day

CB BAT o] el u A P Ese] 5A% WY F

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (© Lactobacillus plantarum,
@ Lactobacillus fermentum, (€ Leuconostoc mesenteroides subsp. mesenteroides,
(® Leuconostoc paramesenteroides, @& Pediococcus cerivisiae, ) Pediococcus

pentosaceus



= 3}o] Table 287 #Z2 ZA¥E AdQth Aluke of ,
Elygton Ao g B =ygAs HArh Fe Ao o] A =AFTE A
AAN JlsxEE B W, Lactobacillus fermentum, plantarum, Leuconostoc

mesenteroides, Pediococcus cerivisiaeS} P. pentosaceus’} £ Ao 2 e

O

Table 28. A FA Vo] “EelmAlF PEe] 5A7 MG F ANFe EFG
@ Ag el BEAAl

3}

e

sample 3 N N A A A<l
A ek 218k ¥ S AR

73 E

control 7.33+0.58 4.00+2.65 1.33£0.58 2.33+0.58 7.00+1.00 6.33£1.53 3.67+1.15
6.67+1.53 5.00£2.65 1.67+0.58 7.00£1.73 4.67+0.58 4.67+1.15 4.00+1.00
4.33£1.53 5.33+1.53 2.00£1.00 5.33+2.08 5.00+1.73 5.33+1.15 3.67+0.58
5.00£2.65 5.33+0.58 2.00£0.00 6.00+0.00 3.67+0.58 5.00£2.00 5.33+0.58
6.33£1.53 4.67+1.53 2.67£1.53 4.00£1.00 4.33+0.58 5.33£1.53 5.00+1.00
3.67£2.08 4.67+252 3.33£1.53 6.67+0.58 3.33x1.53 4.67+1.53 5.33+1.53
5.67+0.58 5.33£0.58 2.33+0.58 5.33+£2.08 4.67+0.58 4.67+£0.58 3.67+0.58
6.00£2.00 5.67+1.53 3.33£2.31 4.33£0.58 3.33x0.58 5.33£2.08 5.00+1.73
5.33£1.53 5.33+321 2.67+#2.08 7.33x1.53 3.33x1.15 4.33£0.58 5.33+2.52

®®0 06 @ ®

@ Lactobacillus hilgardii, ® Lactobacillus homohiochii, (© Lactobacillus plantarum,
@ Lactobacillus fermentum, (© Leuconostoc mesenteroides subsp. mesenteroides,
® Leuconostoc paramesenteroides, Pediococcus cerivisiae, ) Pediococcus

pentosaceus
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Hiet B HAte FEE 10°, 10°, 1002 3A5te] FEFS 2

| g Ao WA pellet A FS Fig. 83 2
otth. 3U bl = Lactobacillus fermentum 10°¢] WAlo] 7b4 2 245k 3, Pediococcus
cerivisiae 10°] WAle] 7} Aol Azxrh 6Ll ikt B4 &2 dxTUt
7V & Agka, Ay FoAME Lactobacillus fermentum 10°0] 7} = 2pgkar,

Pediococcus cerivisiae 10°0] 7} 4ol A =gt}
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@ Lactobacillus fermentum, Pediococcus cerivisiae



metbA, WA RS &g wYE IS Wl Lactobacillus  fermentum,
Pediococcus cerivisiae, Lactobacillus homohiochiiE Z7}st3 S wl wAlT} & Akt o]
TAEe] wAlol # A3kal Lactobacillus hilgardii®t Leuconostoc mesenteroides
subsp. mesenteroides?] 7d-%-ol= WAl2l Aol w9 A x5}
Lactobacillus fermentum®) 7%= #2bite] =7t 10%04 MAle] 714 2 xgto
B2 100 10' 8 1078 Asa S W sl giabate] FAlshzel A g,
Pediococcus cerivisiae®] 735 10°14 7}¢ & Agtowmw 100 H7tskE Ao

A
Mol R FAs] T Aekn AFR Aow A7HA,

O(



Wit BRI ge] WATY FES deld AT B EFW F 90U WY
Fol WMAEATE 1099 el 2 olgtel wiH

Aol ZAstA vebwtth AA A EEE BYS Wl Lactobacillus fermentum® s
= : T2 H®A3, Lactobacillus fermentum};

o,

Table 29. 3t A/ vfo] gt W Aty d4E Dl gt FAo Eu

@ Ag el BEAAl

7 =
amle e Am w wEgE asg e
NEx

Control  3.67+0.58 3.33+3.21 7.33+1.15 2.33£0.58 4.00£2.65 3.67+2.89 4.33+1.53
@10 6.00£1.00 2.00+1.73 8.67+058 7.00£1.73 5.00£2.65 4.67+2.89 3.00+1.73
@10’ 7.00£1.73 3.33£1.53 7.33£153 4.33+1.15 5.33+252 4.67+1.53 4.67+1.53
@10 3.00+£1.00 4.00+2.65 7.33+2.08 5.00£2.65 4.00+2.65 4.00+2.65 2.33+0.58
®10° 2.00£1.00 3.33+2.31 8.00t1.00 6.67+058 5.67+2.89 5.33£2.31 2.67+2.08
®10’ 3.00£1.00 3.33+4.04 8.67+058 7.33+1.53 567+351 5.00£3.00 3.00+1.73
®10' 567+0.58 3.67+£3.06 7.33£058 5.00£1.73 4.67+351 4.00£3.00 2.33+2.31
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T2 A7 FAlme] mE COLol ol gk Aijolrt wf, AA, L@AAE F
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55 A7 A9 s H7EE B9 Fo] COL8 ¥Feol €53 Fo] EAgE 9
A F dRo AAAow AW wE MUt A9t b 2 23%E dE
e 2AS A9E F ATk o224 WAl X1 BinE & o w9 F7] 9%
wHor wE Hristar tief 200rpm A=) vl ol A wigste Aol +& W
HAS gdEd + ATk



CO, concentration (ppm)

300

—v— Hi
—o— A X

250 | —m— 2 & X|

200 -

150 -

100 o

50 A

0 T T
0 2 4
Fermentation time (day)
Fig. 8 F-Al& 7kl m& wAlsr e &F CO0l dA14 W3t




D e 20477 9% PAE 9 AHE QE
) e W pARe 10T A4 B

EXxujo| ZAabdt AP 27(Ped. acidilactici) ¥+ AP 39(Lac. fermemtum)
°] 0.1%(0.3m0)H Fato], E£a5, Fa5, AA Gy, EntE, QdllA= 0 5%—3 o n =}
B 0.1% H7EE ZA7be] BAuE 10T TEAZIHA pH o Wi}
2% 9o YERATH

CRE pH = g

mlo

m1ru

_,d
2
o

ol mat HAAH oz vrolx= AFE YErdo] 7]
g FUO0YA) = dxFe] pH 7F 584 Hom,

Fageh 4§t 3%11%1 A= ;7}5& SA1 g e pHE 508~6.07= thzxT-9l
S5 A7k AW ATt b we

At W= RE AT pHF 4.02~422 =
e I AT HAS HH%W?J FA v A3t 3959 10T HEAZ F2 19t

E odx AT pHE 4.16~4.292 thzx7 Bt} o7k oA et a 9l

ZEuYE 25T 150 rpm ZA 2 Aehl sl Jeld pH &= 393w %y} A
2ol pH7E 362 = 7hg vhokow, o] dhel b Aol pH = 38~3930= o
FEA dEbda vk EEE 394 o] Xwhdete] Vel pH & oz
FuF, FoAYTE 39 2 wEgle]l pHF AAHL dAoey, a3 AR}

EntE, oA = 25TCA 15T 258 wio]l FAFd = &3t pH 7t
w438 =A skt
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Fig. 9. 540 2 &3 EAvlelA vehd pH 214 s}
(o] W, 0Q el A 3AAAE 10TAA BEAL EAIS] pH o]u], $3 02o] 4] 3874 &
25T, 150 rpm o ZZeIA AGejFF £F MABAv)o) pH o Asbolv], 305 607 L

15C 150 rpm Z=x1oll A &gk &9 wAlsA o] pH o A<l



AN HE AFols Am7E BE Aol Hlss A yEhda d9d

° 2
b Aa ProlA F/hERE, 100N 25 394 W BE
ABE HolE AT FnFe WAe AGFAAL 007% 2 4 A vheht
B ggem, ETA b e AEst ehtn g9k

=2 g ekste] YERE s
7F 025% =2 7Hd = JEbgen, g2 A FE F4ke o] dizg Hoh g
A e AL ldeh E3pel g 3UAF o] F 25TCel A 15TE % o
A= EHFEta dx2TE AL & z
ERla ldth o= pH o Aol TUsHAl FAn e ')l
Qo elste] F7]% wAEe] A
gxo] FAH &8 ' FUINY FFe] FAEATT A7t A (Fig.
10).
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e W FARE 27 st 10TCeA HEAZ sXn e Akt & Wt
Fig. 119, &x¢] W= Fig. 129 Yep At

Byt Ao wel Aakit F FUkska Ak SAW A
ol doy RE AYFolA 10° CFU/ME 10Tl 2HE 3Y4)
T7F M =L 3.7x10° CFU/Mme 9] AW w2 Yehlz o, 313 A7}
26x10° CFU/m¢ 2 7F4 A Jeldm 9ot Edeg3E 25T 150 rpm ZAO 2
Aehste] Jehd e 3dxbw o)z 7 39x10° CFU/m & 74 =74 JhE
wom A A7k 194100 CFU/Me 2 7H 97 el £ 394 o)
25T 15T2 255 Yo ve gakite Az oA gakite] 4o v
Elua gilar, 2 Aol gakite] 39xkete] 2abyrel Walyl AA e

I A FATH(Fig. 11).
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) e W HARe 5T AAA wE
A2 5T vl A &F CO, H3lE 2F 2o #o] 7b E9ka thso] 31
F =2 Yeyth(Fig. 17).
=Y = A SX(o| & CO, H3H57T)
250
H
g 200
= 5
ie] :
T 150 ~
E \\4
- N
C
: N
o 90
(@]
0
0 2 3 6 8
Fermentation Day
—e—1Control —®#—2X1F 3E1F 474K —¥—5.2F0t
—e—7E0lE —+—82@X —=—09All
Fig. 17. A& ¥ FAR W TFdF g 5279 & CO¢ HsH5T)



10T el Al & COp, W3l g 290 #o] 7 =%a1, 39 o] Fol&= &
T, 6% o] Foll= AASlo] = okh(Fig. 18).
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Table 30. A2 W BAg W& g ag T v A= H}
(5C)
2]+ Il
4 6 8
a b L a b L a b L
1.Control -0.26| 2.52|47.87|-0.17| 4.07|44.39(-0.10| 3.22|45.09
2.XF -0.15| 2.67|47.29|-0.17| 4.08|/45.12(-0.06| 3.04|44.68
3.810F 0.34| 5.29|45.39| 0.62| 7.28(42.22| 0.42| 5.81|39.66
- PN -0.44| 4.03|45.70|-0.48| 4.92|45.41(-0.59| 4.48|44.17
5.2k} -0.20| 2.89|44.14|-0.35| 3.35/43.99(-0.06| 3.49|44.03
7. EOIE -0.17| 3.29|43.39|-0.12| 3.12|40.74(-0.13| 3.74|42.79
8. 2@ X| -0.32| 3.12|45.50|-0.22| 4.63|44.04(-0.08| 3.45|43.36
9.2EM=Z |-0.15| 4.11|43.12(-0.09| 5.49|41.14| 0.03| 7.68|38.37




£ M

10C Adle] WMslox] AMTE= gizt7F 694 04302 71 EgoL}) &
71 8 A o= 0282 <F7F =gith w@ A A= UM o 5742 Z 37 =9ko
Ao = EE AEE P2 A7} 6582 =3ktH(Table 30)
(10C)

PEE Hed

4 6 8
a b L a b L a b L

1.Control -0.16] 2.10]| 49.52( 0.43| 3.68|48.03| -0.23| 2.48| 49.25
2. x10F -0.05| 2.15|49.80( -0.15| 3.94| 48.31| -0.15| 2.52| 48.31
3.81% 0.13| 3.05|/48.30] 0.37| 5.74| 46.21| 0.28| 4.67| 46.21
4. 4K} -0.13| 1.72| 48.89| —-0.25| 4.73| 48.35| -0.40| 3.59| 48.35
5.2k} -0.19| 2.35| 48.82| -0.23| 4.17|45.97| -0.22| 3.90| 45.97
7.E0E -0.25] 2.09| 50.41( -0.30| 4.21|48.22| -0.28| 3.13| 48.22
8.2 X| -0.26] 1.93| 51.50( -0.30| 3.27|46.52| -0.32| 3.29| 46.52
9.2EM=E 0.08| 2.29| 50.50| 0.22| 4.68| 43.81| 0.42| 6.58( 43.81




14F2 oxalic acid, malic acid, succinic acid, lactic acid, acetic acid 5 ©]
I lactic acid?} & 39 o] <ol 0.26%7F VeV 7FE @k o
714 342 mv sk th(Table 31).

Table 31. &g ®MAFA o] G4 F7]4k W}

Mr oo
lo

Organic acids AelT Fermentation Day”
content(%) 0 3 6

Loz ND” 0.09 0.09

2F1F ND 0.07 0.08

3.51F 0.1 0.13 0.09

oxlic 4.7 0.11 0.1 0.1
5.% 3 0.04 0.08 0.07

TEVE 0.03 0.08 0.08

8.0 @l % 01 011 0.09

1.z 0.01 0.01 ND

2F1F 0.01 ND ND

3.51F 0.02 ND ND

malic 4.7 ND ND ND
5.3} ND ND ND

TEVE 0.01 ND ND

8.2 @l = 0.01 ND ND

1oz 0.05 0.04 0.02

2F1F 0.1 0.03 0.03

3.51F 0.04 0.04 0.02

succnic 4.2 0.03 0.03 ND
5.% 3 0.01 0.02 ND

TEVE 0.02 0.04 0.02

8.2 @l x| 0.03 0.04 0.03

1oz 0.09 0.12 0.05

2.F1F ND 0.09 0.04

3.51F 0.07 0.07 ND

lactic 4.4 0.08 0.09 ND
5.% 3 0.04 0.26 0.13

TEVE 0.05 0.04 ND

8.2 @l x| 0.07 0.09 ND

1.z ND 0.04 0.02

2F1F ND 0.01 ND

3.51F ND 0.02 ND

acetic 4.7 ND 0.01 ND
5.% 5} ND ND 0.01

TEVE ND 0.03 ND

8.2 @l = ND ND ND




) #524)

Wodrtel M FAEs FaF7h o dnbAd VEkes #(JA])o

7V =% (Fig 19).
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Table 33. 527+ A3 WAEA |9 Blo| wp o] w3}

L a b
Control (& &) 51.48 -0.260 2.33
Y 52.00 -0.100 2.35
3% 50.69 -0.005 2.58
uv 50.72 -0.050 3.22

t}) Ascorbic acid 3 7Fe] 33
WAl BX1 &80 tdd FvE9 ascorbic acidE H71e & 54 A T AR
J w7 Zt} Ascorbic acidg #H7FshA] @& dlx
Hlgto] 1.0%E H7FeE 4% Al5e Lgkdt agtel A8 astes 435 HieH,
2] Lake] 51483 ®HA 1.0%9] ascorbic acidE #7Het 9% 34539 Lits
Btk o] AxE Kol 1.0%2 ascorbic acidE H7}atdE 4$ nwtg# e Lty 4

HAer 52 agts 2ol 297t & Ao A4 AH(Table 34).

Table 34. 59 7F A3 WA T X1 2] ascorbic acidoll w2 M efo] A3}

L a b
Control (0%) 51.48 -0.215 2.19
Ascorbic acid 0.1% 51,52 -0.247 2.42
0.25% 51.94 -0.260 2.61
0.5% 52.48 -0.270 2.57
1.0% 34.53 -0.145 2.64
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D 9% T3 AHEdH HE

B Fire] Wik el nk gue] 2o W gy AR B e 24

3l pellet 4L Fig. 203 2t) AA wjokdt pelletS 20TolAE 0.8% agarol A, 4TCollA
= 2.0%9] sodium acetate’} &34 o)At}

oA A By 2F

35
EEE 20°C 23
Il 4°c 23

30 A
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20 A

15 4

W.C.W (g/ml)
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D.W Saline 0.8% Agar 1.5% Agar 5.0% Gelatin 2.0% S.A
2EgY

Fig. 20. REEAY By 250 w2 HA pellete] A4 %= (A o)

A wfgFet W A w7 =
0.8% soft agaroll Al X3t 749 714 -3 pellet AdES JEFATH(Fig. 21).
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3l B, A wjgE WMATTS B 497 nA g wASTS BRud 4
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37} 8 $5@ pellet Y& AU o] F Y 5 WEQ

A v
35

H 20°c 23
3 4°c 2

W.C.W (g/ml)

In Af

Lk

Saline 0.8% Agar 1.5% Agar 5.0% Gelatin 2.0% S.A
2o

Fig. 21. &893 By 250 wE vAl pellete] FA4 AE (A vjek)

0.8% soft agarolA H¥AIH FL-S Ayud ¢ 20% HAE pellet &0 =4 o
Ryt BEQHA ofygl By ko w2 Ay ztelx @o| YEeluEd, diAld o
2 ATAAN BaAPY F$E 20T Badd 499 pellet A& o -3
As ARE 5 AT

F719] ARes T B oo WA

_‘|
N 1l
0.8%9] soft agarE AF&3lo] 20Tl ®Bsls Ao] 714 =& wWhiolgl ALgHt)
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Table 35. M Fdel W& HA F21 2] A5 A 43

3
3 e — ZEo u A A
_ _ =9 gt AAAH
Q) Al =&} k(o] = Z A 7F
EX]— L.LH :TLTU o( ]‘14) (115_1_—/‘\_]—11]) 7]§L:_
=230¢  0.25+043 1.25+043 1.25+0.43 250+050 1.25+0.43 3.00+0.71

TF1Y 200+0.71  2.25+¥0.43 225043 250+0.50 1.75+0.43 2.75+0.43
=32¢ 325+1.09 2.75+0.83 2.75+0.43 3.00+0.71 2.25+0.43 3.50+1.12
=339 325€1.09 2.75+0.83 325043 3.00+0.71 2.25+0.43 4.00+0.71
=¢4d 325043 3.50+0.87 350050 3.25+0.43 2.50+0.50 4.50+0.50

59 3.25+0.43 4.00+0.71 3.50+0.50 3.251+0.43 2.7510.43 5.50+1.50

¥ Iy A= 9 ow  us] £3(like extremely)’o] 9%, "didd]  2FdH(dislike
gt

wrow gt

2) WAl pellet & X7

WAL pellettt EAE FAVIS) ASE 4719 w5 AALe] Ash fAbate,

Aol oM EAT = EF AdARE O ol SUbekA ¥ A¥e B, T
T2 AHds] Skt FAE Eou = 5dAe A9 R ¥ el Ast
Atk Folu =47 Aol GA] S wiF 4LdA o F5-HE Y o3 S
< BolA okth 'k o) A E9 wiF 4LAAA STEE T B o] e SbE
< HolA At (Table 36).



Table 36. W] Lol u}

gl
Iz
2
oft
=
1o
r o)
ofr
o
b
ol
i
&

. g =
] . ~ = - N A —
o =} Al T3t F(o]#) =A% (gkAaknm)) -t

309 0.25+043 2.00£0.71 1.25+0.43 1.50£0.50 0.75+0.43 2.75+0.43
=31 200071 3.00£0.71 1.75+0.43 250050 1.75+0.43 3.25+0.43
=329 325+1.09 3.25+#1.09 275043 3.00£0.71 2.00+0.00 3.75+1.09
=339 325€1.09 350+0.50 3.00£0.71 3.25+0.43 2.75+0.43 4.00+0.71
=49 350050 4.00£0.71 3.25+0.50 3.50+0.50 3.25+0.43 4.50+0.50

E¥5d  3.50+0.50 4.50+1.12 3.25+0.50 3.50+0.50 3.25+0.43 5.50+1.50

5 AAE o

i
=)
3

Z5(like extremely)’e] 97, "diers]  <F3h(dislike

extremely)’o] 15 0 =& ato] riatlon Fd oz et

AAAQ N ERE B WPSAA>EG HFHLASEG N F3LA>
% MPRLA>EG NP2LASEG NHAASEY WF0LA] =HE NERE
ugth webd. B WF 5AA] WA BAVE AT FRAER o &Y Y2

o Hgket,
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offl
=
r
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Rl
iib)
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G 5
Lyl Al 3L
o W™
Alg o] wl Z(ij XJ?_
R a wae wem zan o0ty 14
(&-xkm]) R NEE
<4

ool 450+058 525+050 4.25:096 4.75:0.00 450058 350£1.00  3.751.26

FBEzelo? 4754050 5254050 4.25+050 4.75+0.00 450+0.58 5.75+1.26  6.00+1.41
=AY 450+41.29 5.50+0.58 4.25+0.50 5.00+0.00 4.75+0.96 7.00+1.41 7.00+0.82
G 5954096 5.00+1.15 525+050 4.75+0.00 4.00+0.82 1.75+050  2.00+0.82

2957 525:126 525:096 4.75+0.96 475000 4.25+050 2.75+0.96  2.75+0.96

1),3)2 sleAl oA EA1E 29F, 2),4)2 FUA oA EFAE 29F{, 5= LA &
AE mAF

* To HAE 9FHo=w  gds] ES5(like extremely)’o] 94, "tiwrs]  2FdH(dislike
1

How o] Brlalom HEFgo = YEhhATh

wo Aol =AXA @ BAVG SUFR #E PAe AnRE A
W, ol A Avle] BE dEw o] A, P53, oA, £A7, watle] a4
BEAE AN dnh, FU AER) o2y Al BB 4 A WA
el olgdo] F AEE GElm, da gRe] ASels WABANe o ¢4
o A Lo Aow e
oJEe WA FBEE £ A3 B> HHzeel> ooja> 29> W
A A2 A2 71255 B Y. (Table 38)



Table 38. HAl pellet?t A= HA FXv| TFHA}

3 5
=gl Al 3
[CR el BN
NEL] 2o] ul 2 2| & 0]
R I CL T E AR 17
(gbabvl) NEw
ol &9

o]~ 500+0.82 55058 4.5+058 5.00+0.00 4.75+0.96 3.75+126  4.1044.10

FBr=Zelo? 5004082 554058  45+058 5.00+0.00 4.75+0.96 6.00£1.63  6.25+1.71
=2 500+0.82 55+0.58 4.5+0.58 5.00+0.00 4.75+0.96 7.00+1.41 7.25+0.96
R 2AY 500+0.82  55+058  45+058 5.00+0.00 4.75+0.96 1.75+050  2.25+1.26

2957 500:082 55+058 45058 5.00£0.00 4.75+0.96 275096  3.00+1.41

A =

fr

1

1,32 A TN EAE 2WF 2)4)2 ZdA TN EAE 2R, 5)

Al =

Tl

E

2

* To HAAE 9FHo=w  Ugds] ES(like extremely)’o] 94, "tiwrs]  2FdH(dislike
1
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719 Fob WA pelleto] Q= MAEA W ske] Ao} fAL AR Holm 9
Ak Aehe] Aol M MA pellet?t = MAFA} B3
%

e wolw glrk el Aol ol A4 el vhehgow, =

@ =
TR
N o] wul Z A A ol
R T CLINET F il 1
(gbat)) 5=
o4& ¥

3.75+1.26 525050 4.25+0.50 5.00£0.82 4.00+0.82 7.00+0.82  7.00+0.82

Ho
ue)

4 4.00£0.82 5.25£0.50 4.25%0.50 5.00+0.82 4.00£0.82 7.25%0.50 7.25%0.50

7t 6.25+0.50 525+0.50 6.25+0.96 4.25+0.96 2.50£0.58 2.75+0.96  2.75+0.96
9 2 375+050 500082 4.25+0.50 5.25+050 250+0.58 550+0.58  5.50+0.58

x 5 fHAAE 9gEHowm  fiws] EL(like extremely)’o] 9%, "tiwhs]  oFdH(dislike

extremely)”e] 102 3lo] Frist o Hgho =2 e Sl

T, ghd, A2, Wk |AEA e FEel mE oed 4s AnE A3 Fob o
A pelleto] = WAEAM 9] 7|5 =7F =odvh, AR whe] Armrh ke 223kl
=AAE ok WA pelleto] = BALEAI M o] AA A VEETE A H7HE AT

) nh, g

Agdol wol = mnke A ofsldl AAE AHE WvE An gk
7ol AAF WA EATske ol g@YE 2w Wk,

obee] Table 41, Table 42 A ¥ 4 3ol A, 753, o4, , wavlel 4%

=
ol uls@ AWe molw itk Wy mAZe Aol Fol xAz] 174



Table 42°] F<¢} WA pellete] = WA SXn2 & 2E7e] ool AA
Yebar, AAAQA 7|ax JA] Z35HA YES T (Table 41, Table 42)

Table 41. <} ¥4 pelleto] Sl WA A7 AL

@ =
FUAE
N Z o] wul ] A A el
e CE T T Aol S
(ghat)) 5=
o4& ¥

Iup 4754050 450058 4.25+1.71 5504058 3.00£0.82 7.25+0.50  7.25+0.50

o
>

4.00%1.14 475050 350+1.25 525+1.50 350+058 5.75+x0.96 5.75+0.96

x A% AAE 9dHoem  tiws] E8(like extremely)’o] 97, "tiwrs]  FEH(dislike

extremely)”o] 17808 3ol Wristglon Hagro® ey gloh

Table 42. <} HA pellete] A= HA FX1] F5HA
g %
=yl Al 32
Az ool m © - T Aol
B a e gem) xap o0 Xy AR
(ghatn)) NEE
SEA

Iup 4754050 525+050 4.25+1.71 4.75#050 3.25+0.96 571050  5.75+0.50

) 425150 450£058 3.75%1.26 4.25+1.50 3.75+0.50 5.75+¥0.50  5.75+0.50

A5 AAE 9 oer  tud] E£S2(ike extremely)’o] 9%, w3 oF3H(dislike

extremely)”e] 102 3to] Hristgon Hdgte = Yepl At



2) A9 S WA A eke] ewkd s Al
A FHoRE dUHHOR VRVt & F(EYH)I w=E VL dHE
g Ml eAv 5, ek ML pellete] = MAL w AW ek BAL pelletitol Sl
HAsAm eke] o2 dds AWuy] 98 s HAAE AAs. o5 FHIt
Sl AESolnR Al =S s Fok WAL pelleto] = WAL EAM7H

M 2

A vl s A Ar A
o =
=l Al 3
Alao ool m © - T Aol
R g ase wem zag oo Ry AAAY
(BH4kw]) 7NEE
b
_ N 3.50£058 5.25+050 4.75£0.96 5.50+£0.58 3.00£0.82 6.50+0.58 6.50+£0.58
(50%)
= = 375£050 550+0.58 5.25+0.50 550+0.58 3.50+0.58 6.75+0.96 6.75+£0.96
* 5 fHAE 9EHo=z  didd] E5(like extremely)’o]l 94, "ulwd]  eFE(dislike
extremely)’o] 1502 3to] Fristdon HEgoz Yepd )
Table 44. 7 ¥ A pellete] = MA X0 HsHA 2354
o =
L=yl A] 3E
o U]—OL‘—“E_ Z] 2] A o)
sample A Saw w(o]3) 247 &9 9 A4 1
(BHAkm| A
b
_jT 4.00+0.82 4.25+050 5.50+0.58 3.75+1.26 2.75+0.50 6.10+0.58 6.10+0.58
(&%)
= =7 4.00+0.82 525050 550058 4.25+1.50 3.00+0.82 5.50£0.58 55+0.58

x A% AAE 9dHoem  tiwd] E8(like extremely)’o] 97, "tiwrd]  <kE(dislike
extremely)”o] 102 3lo] HF7tstglom Hugho = e Sl
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1L AHEA =
) AERF

WAlS  Pleurotus sapidus KCTC 6072(2t=®}g] ®X),  Lenzites betulina
KCTC 6846(=MAAWMA), Favolus arcularius KCTC 6523 (ZEZAHA),
Flammulina velutipes KCTC 6367 (3ol A), Phellinus baumii KCTC 16882 (=1
Al AW A, Phellinus  linteus KCTC 6190 (ZAZEWA),  Ganoderma
applanatum KCTC 6281 (Y% o] AWM A)), Ganoderma lucidum KCTC 6283 (%A
WA, Pleurotus eryngii KCTC 26060 (Z:-tle]l¥Al), Lentinus lepideus KCTC
26030 (AW A, Phellinus igniarius KCTC 16890 (ZEXEZWA), Pleurotus
ostreatus KCTC 6359 (=8tgIviAl), Grifola frondosa KCTC 6726 (AAH A,
Fomes fomentarius KCTC 6363 (YwWA), Pleurotus ostreatus KCTC 6359,
Pleurotus ostreatus KCTC 6359, Pleurotus Ostreatus: Q333 (=g A)S A&
st BATF S Ped acidilactici AP 27, Lac. fermemtum AP 39& AR&3T).

W ARgA o
Bromocresol purple, inositol, peptone, NaCl(Junsei Japan), yeast extract,

YM-Broth (Difco, USA), Malt extract broth, PDA, PCA, MRS(Merck, Germany)Z

ARG8T

th ARE717]

Mixer (FYEl=(5F), 22 ¥Ab), Waring Blender (Model 31BL91, Dynamics
Corperation of America, USA), Beckman Avanti'™ J-251 centrifuge, USA), 7]
7] (Jisco, Jeil Science Ind, Co, Ltd, Korea), pH meter(HANA instruments8519), =

AG = A(ATAGO digital refractometer, ¥ &)= A}-&3} 1t}
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50%(v/v)o.2 FAMA I =Eelg] HA FE2E5S HUbetY Va3 Y52 HFE R
Azl BEHAE AASEA T #5HANS SAS programe 2 FAA ] 3F3

o, TA WY Az B HA HFF, Wi F

X0 ZAFA ] FAv A5 F, dig, A7, viE, NaCl2 mixerE ©
&3to] 23] Zolx 459 A=ol o3 AlA 500me] FTAl kel 300m FH7hske] it
§F Aatate] Abgstlon, dFdel HrkE wiA= Ar1e] WHI o] XM AHF

-

=

N
-

SF JFHe =z XMAE inositol, peptone, yeast extractE 0.5% F
, Z& o YM-Brothol A 25C 150 rpm 2]
Z7o=2 10¢ F<F IEguge HMAS HdH Waring BlenderZ low speedolA] 10
&7l 10me ol A st s HS WL,

=

23 2o} SER

A pelletd 085%° A AFE 2w Aestel AVl HF (300m0) F SmE 7
Adpel ATt 2 SA e} A7 WA 25T 5C, 150 pm £A0IA 39
Fok A ealgct

2b AW ZF Az W HASTE JF

Az FAm g YM-Brothol Al 25C 150 rpm ¢ & o2 109 <t Eud
3 “El2] WAl (Pleurotus Ostreatus: 983%)3 HAWNEM A (Phellinus lintenus)2
Zyzy . dAbite Waring Blender 2 low speedoll Al 10%7F Zo} & % 16ml 4AE
g &7] 10m ol YR FeAe v, WAlpellets 0.85%<] Azl
G2 2] dEste] FAW A FEFE00M) F 5mlS ZF Aol HESAT ZF T3
ol g+ WA (Pleurotus Ostreatus: 93833%) 25C 150 rpm Z A4 39 =
F X' F skt

o3

g

n&r

7 EAT AE W AT HEF
Aol % AR vge] AW FARE FAMAe] Fake] 05%% A7ted
o} AHE DW3 00ml? &7 mixerS ol &35l 28 ZolA 479 A=o] ojuE A

ZI % 1000mee] F- AlFwo] ko poly-peptones &P FF(300ml)2
0.1%6(0.3g)d7}8taL, NaCls & &9 15%(45g)S H7bste] 121TColA 158 %<k



QA BEdTh o 7]e] E 2| €] z71 Ak g starter 24 MRS-Brothell A 23}
A wigste] A2HE (4C)FQ BAt AP 27 (Ped. acidilactici) 2+ AP 39 (Lac.
fermemtum)< eppendorf-tubedl 1mé o} 5000 rpmell A 58 o A7 slo] A+
SHS WAl 0.85%9 Al 1w dgd ZAidS FAH F 2 300me) e
0.1%(0.3me)S 7+ ATl FFsk] 10T =4 3Y s FaAA FAowH
Adgooz Abgetlth. =8 i, 25T 150 rpme] FA W Aol A 3U Fk X Eu] <
% Pleurotus ostreatus 9% 3% pellet Bl % X0 A7} 7] 2704 Axzd 24k
TS H7MAA 10TolA 3Y & & a An g E3Fste] 5T vl s
Azd FANE 7HAa {F714E 2, 7] e

3, 52 Wrhse] BsHstE AA8

_4

N7 %
54 23
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N

Fig 22, Table 45= sx|"lel 233 2§ 5l FEHAS HE FHo=
AAs7] AelA Pleurotus sapidus KCTC 6072(2k=e}z] ®Al), Lenzites
betulina KCTC 6846(Z/NA4AWMA), Favolus arcularius KCTC 6523 (F¥
AW A, Flammulina velutipes KCTC 6367 (¥ol¥MAl), Phellinus baumii
KCTC 16882 (=W A ejA+3¥ A1), Phellinus linteus KCTC 6190 (&2 %%
A), Ganoderma applanatum KCTC 6281 (o] <HIWAl), Ganoderma
lucidum KCTC 6283 (AW Al), Pleurotus eryngii KCTC 26060 (Z>=E}g]
WAl), Lentinus lepideus KCTC 26030 (BtWA), Phellinus igniarius KCTC
16890 (LR & W Al), Pleurotus ostreatus KCTC 6359 (=e}&]¥Al), Grifola
frondosa KCTC 6726 (LM A1), Fomes fomentarius KCTC 6363 (&8 Al)
< Malt extract brothell v <3 Az}o|t}

%, BAW wEdow Agsrlel AFF AL, kg wATFE UAH7]
WMAFFE FE T AxdAFS S5 49 § A Fig. 139 2 &
WAoo R ZARAWAC M Kol $FEAAN, AL dntHow FguAl
ow ol gkl glom ofd] whal AAMAL WA QY olEHe AARE
AFow Wuk olyel g 53 Fgaded =L 55 AR YUY w3
AS 2 gt 73 d5E 9AMAG6e/L, ToEtEA © ) =EE
WA (34g/L, TetaA & oz YeEyth(Fig. 22). AWM =g wA
el W Puzh G5 Ao vedi, 53 WMo gzt A @ F o
S Fste] T RFE EXu A Brgo] A e #F2 A A3 THTable 45).
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Fig. 22. Comparison of the

. Pleurotus sapidus KCTC 6072

Favolus arcularius KCTC 6523

! Phellinus baumii KCTC 16882

Ganoderma applanatum KCTC 6281
Pleurotus eryngii KCTC 26060

: Phellinus igniarius KCTC 16890
 Grifola frondosa KCTC 6726

dry weights of tested mushroom.
B @ Lenzites betulina KCTC 6846
D @ Flammulina velutipes KCTC
F : Phellinus linteus KCTC 6190
H : Ganoderma lucidum KCTC 6283
J @ Lentinus lepideus KCTC 26030
L : Pleurotus ostreatus KCTC 6359
N @ Fomes fomentarius KCTC 6363



Table 45. Flavor comparison of culturing mushroom and heating mushroom
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2) A4 wH AA

AgE =ere] WA GAEsle] Sl didk AR FUldRE Ak 916
7zke] F719 5 KHePOs, MgSOs - THx0, KoHPOs, MnSOs - 5H.0, CaClol A 44
F& FAskel Huwd A, =EewAle] 49 MeSOs - THO7F FAH AL 45
CaCl7t F=dt Al #e] S7He YeEb i Ath(Fig. 23, 24).
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Fig. 23. Effects of mineral source on growth of Ganoderma lucidum.
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Fig. 24. Effects of mineral source on growth of Pleurotus ostreatus.

el WAl A E] M S5 FU19RFe MgSOs - THO e F714
F KH:PO,;, KsHPOs, MnSO; - 5H.0, CaCls Z&3tla, JAMAS CaClot F7]
dF KH.POs, MgSOs - THO, K:HPOs, MnSO, - 5SH0S 2H2zE E3tsle] £¢d ¥-7]
A7 dARAFES AT A AN A9 CaClyt H7bsk zlo] FA o]
b o kg BAlY F$ MgSO, - 5SH:0+MnSO, - 5H.07F 7Hg $-3o
U MgSOs. THO®F H7bek A fro] 4 k= gl vh(Fig. 25, 26).
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Fig. 25. Effects of mineral sources on growth of Ganoderma I[ucidum.
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Fig. 26. Effects of mineral sources on growth of Pleurotus ostreatus.



e A (Pleurotus ostreatus KCTC 6359)3 QAW A (Ganoderma  lucidum
KCTC 6283)¢] th#Hu Y-S A3 g &2, 2429 242 34387 Y3t &4
© 2 corn steep powder, starch, gluten, sucrose®} AU S 2 peptone, BEX U FEE
7}7b Azbe wiRle] WAl A nws] B A g A9 B@a9Le com
steep powderoll Al A2 AL peptoneol A 43 #A BAZFE Holx UvH(Fig. 27,
28).
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Fig. 27. Effect of carbon and nitrogen source on growth of Ganoderma lucidum.
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Fig 28. Effect of carbon and nitrogen source on growth of Pleurotus ostreatus.

weba] AR S A dEE v TR dAHAY TEAl A
CaClyoll A =ebg] Ao #4191 4= MgSO0s - 7TH00AH $-53 w4 A4S B2
AL, FA WA FARAQD A5 wAal 4§ corn steep powder7l A AU A5
T pepone®] 53 TA S BQow =Eetg] A TAARI A ©@AU A

2 dFiEe] e dA A4S BAth
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£ corn steep powder’} HAY<l H$-



v

o gk g A B ARE 24}

Ak g A MAY] BFES SAsH7] flske] Malt extract brothét 759 3=
= 20%, 40%, 60%(v/v)® F7tstel G A ¥ Al (Ganoderma lucidum KCTC 6283)3 =
Elg] WAl (Pleurotus ostreatus KCTC 6359)S HE3 H 5¢3F 120rpme 2 & wj
Fate] Ztzhel Ax wAFS SASATE 1F 40% F5 HIbelA pxtA o] ©
RAA R HA Ao w7 vt MAl AGES Btk weba ik ael WAl wge F
Al S G4 S Ao AAHJD HAFEds UM & A0 e s

53 311 th(Fig. 29, 30).

=

16

dry weight(mg/L)

Fig. 29. Growth of Ganoderma Ilucidum on lactic fermentation.
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Fig. 30. Growth of Pleurotus ostreatus on lactic fermentation.
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w7 v 9 10Tol A = oFke] Ea = Algto] qdntar
sto] g o R 10TolA 49zte] Adse o= HT(Fig. 31, 32, 33, 34,
Table 46).
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Fig. 31. Chang in pH during fermentation.
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Fig. 32. Growth curves of the total bacteria during fermentation.
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Fig. 34. Changes in soluble solid during fermentation.
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24% 2= ES] vl&S 11152 sko] 0.0%,0.1%, 0.3%, 0.5%, 0.7%(v/v)o =
dol 5ol BANAE W 5UN WA AAom FRHE, AT,
S vk Whgel WEEE FR4E FolEdon AWt 378

Lt Lk (Fig 37, 38).
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Table 47.

FAT Ho A v of 2 WAES] pellet

=
£4

Strain Character 2 u] TN + gk
. . grade ++4+- +++++
Phellinus  lintenus
) pellet size 06 71.3 0.7715
B4 EFHA TS A
morphology b b
) . grade + +
Lenczites betulina = =
e pellet size 0.0570.2 0.0370.3
A AHA
morphology d d
. . |grade ++ -
Flammulina  velutipes - — =
o)A pellet size 0.1571.3 0.15715
. morphology C b
grade +++— ++++—
Pleurotus  ostreatus et si 03707 03709
pellet size . R . .
ZEb A
morphology b b
grade + -
Favolus arcularius |pellet size 0.3705 0.571.0
morphology C C
] grade +++ ++—
Tricholoma matsutake
3 Solm 4 pellet size 0371.2 0971.0
° - morphology b d
. .. |grade + -
Phellinus baumii
) pellet size 0.670.8 0.571.0
U] Al - S A
morphology C C
+++ +—
Pleurotus  sapidus grade. — —
pellet size 1.071.3 1571.8
gt El g
morphology a d
#* Morphology - a : "3 &%
bt okzt A0
c g A
d: =7H3 2
* Gradet® 0F oA +5H 7Aool o & S0 ++-91 7§ 252 Hytt
# Pellet sizet 78 pelletd X Eol B33 2okl AL 71 =9 Ao]E 7]

Fo= 39




Table 48. B T/ Ao o] 7kx] WHATS HFsto]l 54 wist A9 227
2
. . . . hardness
SarIlple Sprimgness COhGSlvel’leSS CherneSS gumminess ( )
g
a . . . . .
a’ 0.252 0.190 1.121 1.724 1.085
b 0.258 1.299 5.831 2.218 .
b’ 0.581 0.468 5.831 6.019
c 0.140 0.097 0.932 1.328
C/ . . . . .
d 0.141 0.085 0.178 0.252 1.542
d’ 0.454 0.275 4.337 6.836 0.733
e 0.212 0.165 0.249 0.783 0.325
e’ 0.145 0.989 0.987 1.381 .

f 0.377 0.205 2.580 2.708

f’ 0.252 0.258 3.309 3.617 .

g 0.489 0.320 6.893 8.544 -0.956

g’ 0.409 0.331 0.972 1.800 3.300

h -0.077 0.086 0.460 1.057 1.059

h' 0.199 1.266 1.870 0.264 0.929

a . Phellinus lintenus EARANSHA (HFEHA) e : Favolus arcularius

b : Lenzites betulina ZAAAWA f : Tricholoma matsutake & °1H*

¢ : Flammulina velutipes 3™ Al g Phellinus baumii =] A el A3k A

d : Pleurotus ostreatus =E+z]™ Al h : Pleurotus sapidus gk el g

WA Q] pelletEvttt wji2s &, A, B2 d 5 e morphologyE Y

Bl o) pellet size® 0.lem W¥He] ZEFE 2cm AE7A9 vged A7)

pellets w2 4 At o] T et A3} A2 morphology 7t 7Hd o]

weh, 4719 Aol 7 £ morphology® 9l B FW AT el WA x4

Ay AysE Ay BEY, AN “eEWHA XD springness (B9),

cohesiveness (5-%2), chewiness (A2H4]), gumminess (F4)50] @& Aoz

YUEFSL S, hardness(7d %)« =EFHA RS 25 =2 A3E BT
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Table 49. WAH® S H7He =g Al $Xv] F5° #HeH7}
o] v] 2k Eal AA AR V5=
BHEG1% 5.25+0.43 4.75+0.83 4.75+0.83 8.00+0.71
W 296 5.00+0.71 3.25+0.43 3.25+0.43 4.25+0.43
99 ¥3% 5.50+0.50 2.75+0.43 3.25+0.43 3.50+0.50
W 496 7.75+0.43 2.00+0.00 1.75+0.43 2.25+0.43
A §59¢ 4.25%1.64 1.25+0.43 1.25+0.43 1.50+0.50
Table 50. SA®S #H7e =eg¥al 521 =9 #HeH 7}
olm]| Gy ek akn| AA AL 75 %
54"91% 5.25+0.43 5.25+0.83 3.50+0.50 5.25+0.43
5482% 5.20+0.43 5.00+0.71 3.75+0.43 5.25+0.43
A4 E3% 4.75+0.43 3.75+0.43 5.25+0.43 8.70+0.43
5 484% 4.75+0.50 3.00+0.71 5.00+0.71 4.75+0.43
S E5% 450+0.50 2.75+0.43 4.75+0.43 1.50+0.50
Table 51. #& H7Fgk =t A A1 S5 #5347t
o] v] 2k Eal AA AR V5=
1% 450+0.50 6.75+0.43 4.25+0.43 45+0.43
2% 3.75+0.43 5.00£0.71 4.75+0.43 5.25+0.43
3% 3.50+0.50 4.75%0.43 6.75+1.09 8.70+0.43

=4% 450+1.12 4.00+0.71 550+1.12 6.00£1.22




7154 =4d A 7HHY %E] e HE As AgESYL
(galacto-oligosaccharide) > °]AYE 2 119 (isomalto-oligosaccharide) > CE 2
1% (malto-oligosaccharide)®] £ & XM3 & HJow AIdESZ 1T H5
45%, ol ATEEE Y 45%, TESIHIY 6% FEAAA =& #FT HUE @
gkth #7124k H7EAlQl succinic acid®E 0.1%, citric acidE 0.05%¢] FxoA] AEE

£

il

B¢ 2™ succinic acid® Tt citric acidE A &3} =14, citric acid’} succinic acid
Bu 7428 u U Ak Btk HU7ME Wkt (Table 51, 52, 53, 54, 55).

Ay

Table 52. Malto-oligosaccharideE 3 7}3t “elg|H A FXv] 79

=3
[)

7}

e
O

AAAQ 7 2%

M. O 1.5% 6.50+0.50
M. O 3.0% 6.75+0.43
M. O 4.5% 7.50£0.50
M. O 6.0% 8.25+0.43
M. O 7.5% 7.50£0.50

Table 53. Isomalto-oligosaccharideE #7}al “elg|HAl Exn] S35 9]

=
off
o,
N
Y

AAAQ V5=

L O 1.0% 6.75£0.50
I. O 2.0% 6.75£0.43
I. O 3.0% 7.00£0.71
I. O 4.0% 7.50£0.50
I. O 5.0% 8.50+0.50




Table 54. Galacto-oligosaccharides 7 7}gt =elg]HAl X1 552 #53
AAA QD 75 =
G. O 1.0% 6.75+£0.43
G. O 2.0% 7.50+0.43
G. O 3.0% 7.75+0.50
G. O 4.0% 8.00+0.71
G. O 5.0% 8.75£0.43
Table 55. Succinic acidg 73+ “eleg|HA Fx1 59 #5537}
AAA] 7E %
S. A 0.1% 6.75£0.43
S. A 0.2% 4.50£0.50
S. A 0.3% 1.75+0.43
S. A 04% 1.25+0.43
S. A 05% 1.00£0.00
Table 56. Citric acidE& 7+t “ele|HA FXxn1] S5 #5H7}

AAAR] Vs %

C. A 0.01% 3.25%+0.43
C. A 0.02% 3.50£0.43
C. A 0.03% 4.25+0.43
C. A 0.04% 5.75+0.43
C. A 0.05% 7.50£0.50
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(Table 57, 58, 59, 60, 61, 62, 63, 64).
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8.00+0.71
7.75%0.43
7.50£0.50
5.25%0.50
4.00+0.71

4.75%0.43
4.25+0.43
3.75%0.43
1.75+0.43
1.75+0.43

5.00£0.71
4.50+0.50
4.25+0.43
4.00£0.00
3.00+0.71

2.25%0.43
3.50£0.50
3.50+0.50
3.25+0.43
4.25%1.64
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Table 58. SHES 713
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A A

NEx

3.75+0.83 6.50+0.50
3.25+0.43 6.25+0.43
3.50£0.50 4.75+0.43
3.25+0.50 3.70+0.43
4.50+0.50 2.75%0.43

4.75+0.43
4.25+0.43
3.75+0.43
1.75+0.43
1.75+0.43

8.00+0.71
7.75+0.43
7.50+0.50
5.50+0.50
4.00+0.71

Table 59. WA Fx vl =&

AAA

o] m] 2 sk Sealal B
=1% 4.00+0.71 6.50+0.50 3.25+0.43 5.25+0.43
=2% 3.75+0.43 5.75+0.43 3.25+0.43 5.50+0.50
=3% 3.50+0.50 3.50+0.50 3.75+0.83 9.25+0.43
=4% 3.50£0.50 2.50£0.87 3.50£0.50 6.25+1.79

Table 60. Malto-oligosaccharideE % 7}3F J3HA FX1] S7 9]

AAAQ 75

M. O 0.1%
M. O 0.2%
M. O 0.3%
M. O 0.4%
M. O 0.5%

6.75£0.43
7.00£0.71
7.50£0.50
8.2510.43
7.50£0.50




Table 61. Isomalto-oligosaccharideE # 7}t A3 Al FXn| 259
AR Al 75 %
I. O 0.1% 6.75+0.43
I. O 0.2% 6.75£0.43
I. O 0.3% 7.00+0.71
I. O 04% 8.00+£0.43
I. O 0.5% 8.50+0.50
Table 62. Galacto-oligosaccharideZ 7} Asu|Al Hxn] 59
AAA] V&%
G. O 0.1% 6.75£0.43
G. O 0.2% 7.25+0.43
G. O 0.3% 7.50+0.50
G. O 04% 8.25+£0.43
G. 0 0.5% 8.75£0.43
Table 63. Succinic acidE 73 FEHA FX1] 59 H5H7}

AAAR] Vs %

S. A 0.1%
S. A 0.2%
S. A 0.3%
S. A 04%
S. A 05%

6.50+0.50
5.70£0.43
2.25+0.43
2.00£0.71
1.25+0.43
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Table 64. Ctric acidE& %713 A3 Fx0 859 &

olr

%7}

7(-] ;(ﬂ 1 O 7] ‘9_.1_.

C. A 0.01% 2.00+0.71
C. A 0.02% 2.25+0.43
C. A 0.03% 5.00£0.71
C. A 0.04% 6.75+0.43
C. A 0.05% 7.50£0.50

uebA, #AEAT SRl AREE wAldFE O A AN M F2
morphology & ®.Ql =W A3 FIAu A S ALgstd o, A &8 A=A 7t
= AREE #7124k citric acid®} succinic acid, @22 S|
S AHEEoH, Vel =dEE HITade] SR e detEy
(galacto-oligosaccharide) # YESE Y (malto-oligosaccharide), ol ATESY L
(isomaltofoligosaccharide)% A7FstE ot WA H9 1%, S48 3%, & 3%, 183
e g a1 A9 U= 45%, olATEEE Y 45%, TESIILT 6% FT=

A =2 I35 HIE Ll 7714 "7FA Gl succinic acide 0.1%, citric acid+



e WA S5 AT]dA S8 HUbE Bdd wEE 9 ARS X‘ﬂo}"i
HsANE Fdedn. HE 53 e A9 citric acidie 0.06%%E AT & o
A} 7ol Aot wpzrbA R wWARE
S Hrt= dketo ) citric acide] A&k =k}
v

S UellE Ao g vErtH(Table 65, 66,

SAE < &Y < 9 £o= ¥
s TE

Table 65. WA Y3} citric acidE #H7Fs Z©elg|HA FAv] S59 #5H7}

WA B 196 + citric acid

0.05%

7.25+0.43

Table 66. /4% ¥ citric acidE #H7Fs Zelg]HA 21 559 #5H7}

AAAH 7 5%

B 4% 3% + citric acid
0.05%

7.50£0.50

Lo
r

Table 67. #3} citric acidE %713 “elg]|HAl FX1] S5 =H 7}t

O

AAAS 5%

= 3% + citric acid 0.05% 8.2510.83




Table 68. Galacto-oligosaccharide®} citric acidE #H7l3t =©gg¥Al  ZF 9]

AAAR V3=

Galacto-oligosaccharide 5% +

b 8.00+0.71
citric acid 0.05%
4) THHEIME wE WA S5 BSHIT
LEHHA S8 Axe AR AEHA S5 AV]dA e HoE
*el FEE G S HUbste #5HEIbE s b e s d9dd
citric acid& 0.05%= 143 £ og T/ F& Hrtste] Fdstdnh. 1 23 4
719l Ao} vl A2 WA E < SAY < LYY < B 9 Fo=E =2 HJUtE
gherom el Al SR e EE AEHA SEE AEHAY 579 5l
gk vk} citric acid®] a8k sty =] &k glo] of %A F& vE el e A
© 2 elytH(Table 69, 70, 71, 72).
Table 69. WA G} citric acidE F7FgF AFHA X1 &5 #FH7}
AAAHQ V2%
W' 1% + citric acid
7.75£0.83
0.05%
Table 70. S &3} citric acidE #H7s GFHA FA1 559 #H5H7}

AA AR 75 =

S A" 3% + citric acid
0.05%

8.00+0.71
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8.7510.43

= 3% + citric acid 0.05%

H7tet
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Table 72. Galacto-oligosaccharide®} citric acid
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Galacto-oligosaccharide 5%

citric acid 0.05%

8.50£0.50
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