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1. Yeast extract — Malt extract agar (YM agar)

szneudie - Yeast extract 30 N3y

- Malt extract 5.0 nN5u

- Peptone 5.0 nTU

- Glucose 10.0 nN5u

- Agar 200 N5N

- Distilled water 1,000 Haaans
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2. Glucose yeast extract agar (GYE agar)

1l52noude - Glucose 1000 nsY
- Yeast extract 10.0 N5y
- Agar 200 NI

- Calcium carbonate 10.0 NI
- Distilled water 1,000 Haaans
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3. Glucose yeast extract broth (GYE broth)

szneudie - Glucose 100.0 n5Y

- Yeast extract 10.0 N5

- Distilled water 1,000 Haaans
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a d a aa
1. MIInszHSINaNIA AN (AOAC., 2000)
o

maainlflumnaass

Y
1) sihlasamsvou laoen lyg

o o & Y qya a
-inhnduduldden w20 w1
= 4 Yy 9 Jd o

2) msazae Tsaen laason lod anududu 0.1 uosia

1l52noude Tadenlaason lae 40 35U

Y '
-1INauU 1,000 uagans
3) 1sazargluemau

1sEnoude -uonman 1.0 NS
J Yy 9 9 Aa aa
- 1PANDIIAANMUINTUI DAL 95 100  Yaaans

4) TnunanFonla laswuwinian (KHC,H,0,)

Y 9 a @ 9 9 7w
mimmmmeummgmmmmiaxamhmau”lamaﬂ”lcm ANMVNUYU 0.1 UBTUA

o ~ A a ~ < o Y
1. uﬂwmm%u"laiﬂmuwmuaﬂ UNYUNNY 120 DIAUF QUG YT a2 “lf’ﬂiN 1a"

U

0 PR dy
Mmligululagannuiu

o = % [ o A Aaa 9y A 3'

2. Falnunagey lalasnuwimnuan 0.3 sy laludardnuinag 250 Hadaas udnduiih
4 4 A Aaa [ %
aoamsueulasenlad 100 Jaaaas we Ty

A ~ a = =

3. e TnunanFeu laTasnumimuanazaiy wuaisazargilusmau 3 vea
Y = 4 ) J v o = A

4. TnmsadremsazaneTwdon laason lva anududu 0.1 uesia sunsznedgaga

o Yy 9 = J
5. ﬂ']uamw1ﬂj1ll!sllﬁJGIJu3J1@]§§1usllﬂQIgﬁlﬂﬂullaﬂiﬂﬂul,“])'ﬂ NNFAT

Yy 9 = J J o [
anududumasgiuveslxfon laason lad (Losia) = N34 KHC,H,0,x 1,000

a

1naan5 NaOH x 204.229
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o w 1 a aa [ o A Aaa
1. 119720814 1 Yaaaas lalunaranvuia 125 Haaans

a g’ 4 4 A Aaa [l 9
2. minlaeamsuoulaoenlesd 5 Haaaas el

=Y =) = =S
3. uavaisazateivonniau 3 vea

9 = s Yy 9 Y v = A

4. Tnmsadreasazansldon laason laa anududu 0.1 ussta sunszsdgaga
= Y I = 1
Favz Idasazmeiudyunoou

5. Annalsuaunsasssan angas

UTnunsaezdan (NFude 100 Yaaans) = N x V,x60.1 x 100
1,000 x V,
o 9 A Y 9 = o J v
fnuald N feo anududunasgiuvesIxdon laason loa (uosiia)
a \{' a aa
v, fp suasvesmsazareladey laasen leanls (Haaaas)

A a % 1 .d' Y a Aaa
Ao YSuiasvosnioa1an 1y (Vaaaa9)

60.1 fio wraluana (M.W.) Y94n3ABLHAN

Aa  d
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a d a ?:' a
2. MIIAzHlFinanimasag lag)s dinitrosalicylic colorimetric method (DNS method)

(Miller, 1959)
o
asninylumsnaaesg

1) Dinitrosalicylic acid reagent solution (DNS reagent) 1%

Uszneualy - Dinitrosalicylic acid 100 nSu
- Phenol 2.0 N3
- Sodium sulfite 0.5 N3
- Sodium hydroxide 100 N3N
- Potassium sodium tartrate 200.0 N3N
- Distilled water 1,000 Haaans

2) Asazangng lad

Y v
3) Wnau
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ana 4
ADUNIEN
=) .. . . . . = %
1. 1384 Dinitrosalicylic acid reagent solution 1% TasazaneTydenlaasen lodlu
3’ o Y KR a A = J I =
HINAU ummmumﬁazmﬂauqaﬂumiazmsﬂmmw"lamaﬂ"lcm mﬂummm
% 1 { a 3' a 7 A Aaa a A Aaa 1
2. 616]95}@]’3’6EJNﬁfgII’ENﬂWEWWﬂﬁiJTQAUWH'ﬁ%ﬂ’JGK 1 yaaaas AN DNS reagent 3 UaaanTs 18
v
Titndunazii ldulusindeauiu 5 wi

a1l o a a

o Y v A ~ a g a 3’ o a l Y Y o
3. Vlflﬁlflua\‘]cﬂuﬂ IUNYUHHUIMNUYUNYUH DI EIUUINAU 6 UAAAAT lfllfﬂclﬁlélﬂﬂu

U Q U

A %

o 1 2 A yo 4 4 a "o
4.39A1N13AANAULETIN 550 “L!WIL!!JJG]')' IﬂElcl‘lfu1ﬂﬁu°l/l!ﬁﬁilm1’m’E]H@I’J’E]EINL“IJ'H Blank
= 3’ Aa o 9y :j < g’ Aa
5. msaunswﬂmmaimmmmgm Iﬂ815111!1{5]1@ﬂgiﬂﬁlﬂuui@"laiﬂ?%llW]ij@ﬂ!
o ¥ = U a 3’ Y v A A
6. 1!1“1]’8]34"6111”Il,“'llfluﬂiﬁf\lll”lﬁiﬂ”luig°Vi'JNﬂill1'51!1!1&3]”Iaﬂgiﬂﬁﬂﬂﬂ”lﬂﬁiﬂﬂﬂauuﬁﬂﬂ 550

 Tuas

=) g, aSa J
m3w3ounsihaiasarguasgu
Y Y 3
1. azawihanglaa 0.1 n5u luninau 100 faddns 9218 Stock solution AMIdTY

0.1 NSUAB 100 Haaans

Y
) o

2. wsoudsazatoiianang Iaala lannududu 0.02, 0.03, 0.04, 0.05 az 0.06 NFuAD

]

100 Haaans 1ae1in Stock  solution 51195 2, 3, 4, 5 uay 6 Yaaans A1ua1aU 1d115y

9 v
Y o o

a I~ A Aaa
1519519)u 10 Yaaans alerina

e

L4

3. vlFuanimasargvesudazanuEdudu I3 mMIiedu

9 H
4. @eunslinesgiuszningdsmanimang lnanumnsganaunasii 550 u Tumas
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1
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pa y=17.425% - 0.1183
S 08 L
_f R:=0.9989 0.7525
z 06
w;
U=
=
S 04
=
—]
=
SE
Z 02 0.2235
2

0

0 001 002 003 004 005 006 007
vy = i Y a an
Mo wlSinaniimangina @3uelo 100 liaaans)

v Y
siUamanuani 1 nsmlnasgnlsunashaiang Tne
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3. mymnzvdSinatemuea MenIed Gas chromathography
d =
gilnsaazasiail
Y
- Vial vu9 2 Haaans @nldazeaaeiierdeau uani lusluemusaanududy

a =

o { S o
SFovaz 99 w1 30 i vh leuTiudangungd 100 ossaaiBoa 1unan 24 52 Tuq)
- Syringe filter ¥ia CA (cellulose acetate) YUIATWIU 0.45 TuTaswas
Yy 9 Y
- 1eMUDA ANUANTUTDYAZ 99
- 19Mmuea
- INURA

Y

- 111 Reverse osmosis (RO)

N3N IUAIDE

v
1. 99919f0819 Tael¥died1e 1 Hadans i1 RO 9 Tadans wenlidhiu
a A [~ . . L
2. @u1Muea 154 internal standard 11430589928 syringe filter 1d vial

3 IR a9 GC 15103 1 TuTasaas
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) a o a v o
4. U1 peak area Gummmuaauazmwmaaumwmmmﬂﬁmmmﬂmaaiﬂﬂl%mmmwuﬁ

Relative response factor (RRF) 310 UN1T

ﬂ WMDY (mg/ml) - (A ethanol/A butanol) X ( Wbutanol / RRFethanol/butanol) x /v

ﬁ”l‘lrmﬂclﬁl A UNU peak area YDAUBNIUDA

ethanol

Ab UNY peak area Y99UINIUeA
utanol

14
W, et MU HIMINVBILIMUEA (ADNTY)
utanol

RRFethanol/butanol UNU 993189IU peak area VBUDNIUBAADUINIUDA

v unu Usuasvesdedanly (Haaaas)

NIMUINUADAIIAIY peak area VD UDMUDAADLINIUDA (RRF

cthanol/butanol)

RRF = A

(ethanol/butanol) m

ethanol X butanol

A

butanol X Wethanol

fvuald A (1N peak area UDADNIUDA
ethanol

A 1UNY peak area YOILINUDA

butanol
09’ % = = a Ql
Wb UNY UIKUNVBIUINUBA (UaanITl)
utanol

Y
Wethanol UNUY HIYMUNUDILBNIUDA (WAANTN)

GC-FID procedure

Temperature program initial temp. 65°C hold 3 min
ramp at 10°C/min to 150°C

ramp at 30°C/min to 230°C hold 3 min
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4. msazanevleaviniivles aAnududu 50 mM Titer 6.5
msniindlumsnaass
-m5aza1e A : ansazane I Tu Ts@euveamla anududu 50 mMm
Usznoudie - TuTulmRenvloavla (NaH,PO,.2H,0) 6.899 N5
yhndu 1 ang
-m3aza1e B : asaza1sla ladeuremma anududu 50 mM
Usgnoudie - lalmAeuneaila (Na,HPO, 2H,0) 8.902 nFu
yindu 1 ang
1519361

Yy Y o Y A o oa
WNFURITASANY A Llasd15asa19 B GlﬁulﬂWL@“lf 6.5 Iﬂﬁl’lﬂﬂ’)ﬁl!ﬂi@ﬂﬁﬂww%

5. MIAZHINRTNFaaURS
d
gunsal

- moisture can

v v
flavalsou
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Taganuasy

IATOIYI 4 AN

an J Aa aa
naeasUANIdYLIA 50 Haadns

A = 2 .
Lﬂiawummmmmmqﬁ (centrlfuge)

ada d
IFAUAIITH

o w L] d';} a {091 Ly s 9 a a Aaa 1 an 4
1.1187981991A9IN5 AT ITHIME A aui Usuna 40 adans lalunaoawuana

JY a a =~

an < <
2. 5 UANITAA NG 9,600 g NYUNNN 4 DIAUB LT Wuran 10 H"Iﬁ

Q U
9

Y 3 Y
3.ahznowraddedeiingu uazdruwadd 2 a3
o sy ¥ ! . A a 3’ @ A o
4. haznewwaan 1a 1alu moisture can AkuMsaVINTIMITNAIT (+ 0.003 NSN)

a =

{ S )
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MANHIN A

ti‘ o o L4 :’ Yy a L.
gﬂmﬂwmn‘n 2 aﬂ'lgiuz"UFN?mnzﬂﬁvmn"hummaiﬁuﬂmﬂﬂﬁﬂ S. cerevisiae

TISTR5049 tyuTie1me (A) uazuuy lifiene (B)

v Y v
sUMANUINT 3 NATD A. aceri TISTR 102 HUUHININMTHMAWVDANNSOUGUHYTA
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sUmanuIni 4 nd 1% 4. aceri TISTR 102 HUDR9INMFRMAWUULFITONLDS

99



MANHIN 3

H ] o 3’ [l 1 a a 4
M3IMANUINT 1 mauesan1Izmnmin Inithaa lauauuuiieimauaz lifieimaaenisnsyan Tnvesdaa S. cerevisiae TISTR 5049 (OD,,)

YSinauadiiidia (log CFU/MI) USinathmaiaad (¢/100 ml) Hgavgiivies 27+1 ssrsaiden) Hunar 7 Ju

U

an1NTNs FZYZIAINMITHUN (AN)
N 0 1 2 3 4 5 6 7
MansyauIa Nome 2.340.2° 3.6+0.0° 4.540.4° 4.9+0.1° 5.1£0.3" 4.740.2° 42406  4.0+0.5"
(OD,,,) lifieyma  2.5+0.1° 3.6:0.2° 4.3+0.2° 4402 4302 4320.2" 41£02" 3.702°
Sausadniaie  doima 6.0x10™ 4.3x10™ 9.8x10'" 4.5x10"" 5.0x10™ 33x10'" 4.2x10"" 5.0x10™"
(CFU/ml) Tuiienme 5.9x10™ 4.2x10™ 9.1x10" 6.9x10'" 54x10'" 3.0x10'"" 3.1x10" 2.9x10™

USanihanasaad WO 32.26+0.18"°  163.36+10.34° 169.1626.38° 153.58+6.29° 148.32+4.76" 122.75+4.58" 101.82+3.23" 83.67+1.69"

GEVGED Tugionma 32.33£0.79°  193.40+7.56"  189.91+5.73"  170.35+2.74"  139.10+8.83" 110.18+0.37° 90.51£0.96" 75.15+2.93"

o w

] 4
Weme: 9Ny INUANANU IULUIAT WINede Tanuuananued 1 litisd1AYNINaDa (p<0.05)

001



101

Y o 4 09/ ] ' ' a an a
MINMANUING 2 Nammﬁm’gzmimm"l’mmmaT@ummuﬁa"|mmm$"luﬁmﬂ"|ﬁmmﬁm% Usununsaezsan wazlsuatemuoea

~ a9 ~ <3| @
NYUNHUNO (2741 DIAUFQLHIF) Wuran 73U

U

AN1LNS FZYLDINTHUN (W)
Hin 0 1 2 3 4 5 6 7
ANLDY To1me 4.77+0.00" 4.22+0.03" 4.06+0.01°" 3.84+0.02°  3.79+0.01"°  3.80+0.02"  3.79+0.00°  3.80+0.01"

Tudiermea 4.77+0.00° 4.14+0.03" 4.04+0.03" 3.82+0.03" 3.80+0.03" 3.80+0.03" 3.81+£0.02"  3.80+0.03"

JSuansaezsan To1me 0.60£0.00" 0.95+0.00" 1.3740.06" 1.6240.03°  1.78+0.06"°  2.07+0.08"  2.17+0.06° 2.23+0.21"°
(NSunN0ans) Tudienma 0.63£0.03° 1.05+0.09" 1.3740.03" 1.7340.03°  1.92+0.03"  2.12+0.08"  2.17+0.12" 2.22+0.14"
Suaeniuea Ho1me 0.19£0.03°  2.19+0.09" 3.35£0.09°  5.04+0.05°  6.05£0.09°  7.57£028"° = 7.95+0.14°  8.35+0.05"

(MFueo 100 aaans)  luleimea  0.18£0.01° 2.20+0.03" 4.28+0.22" 6.13+0.11° 8224028 9.3240.19°  10.51+0.15° 10.82+0.07"

SIS v

[l E4
WeIg: onBsNuana1i L luILIA Wneds Tanuuananuedialitsd Ay neana (p<0.05)

o
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q’ a a dy . v Jd 4 g’ AA (a 9y % o
ATINNMANHINN 3 ﬂ"liﬁ]iiym']_ljﬁsllﬂ%%@ A. aceti TIINUTAN Glu'l’mmmaiﬁummﬂimmmmuﬂaiaﬂaz 8 Tuszeznainsviin 24 1 Tug

Nguvgil 30 pIr LT

FZYLDINTHUN (WU)

0 3 6 9 12 15 18 21 24
MIFYAUTA A aceri TISTR102  5.7+0.1°  57+0.1°  58+0.1" 6.0+£0.1° 59+0.1° 59+0.1° 59+0.1° 58+0.1°  5.90.1°
(OD,,,) A aceti TISTR103  5.6+02° 57+02° 6.0£0.1" 62+0.1° 6.0+0.1° 6.0£0.2° 6.040.1° 6.0+0.1° 6.0+0.1°
A. aceti TISTR522  6.2+0.1"  6.4+02"  6.8+0.1" 7.4+0.1° 6.9+0.1° 7.0£0.1"  7.2+0.1" 6.9+02" 6.8+0.1°
A. aceti TISTR1074  5.8+0.1'  6.1£0.1°  6.30.1°  6.8£02° 6.6+0.1' 6.4+0.1" 6.7£0.1° 6.4+0.1° 6.4+0.1"
YSNauwad A aceri TISTR102  1.6x10°  2.1x10°  9.2x10™  6.8x10°  3.3x10°  3.0x10°  22x10"  1.1x10"  5.9x10"
Thean A. aceti TISTR103  1.5x10™  4.8x10™  24x10™  3.0x10™  1.4x10®  1.3x10°  1.9x10°  2.1x10°  1.9x10
(CFU/ml) A. aceti TISTR522  9.6x10™  2.9x10™  1.6x10"  4.1x10™  9.7x10™  8.7x10”  6.5x10"  5.5x10™  7.5x10™
A. aceti TISTR1074  9.9x10™  9.0x10™  7.8x10™  1.1x10™  5.1x10”  3.6x10°  2.8x10°  1.1x10"  6.9x10™
USaniin1a 4. aceri TISTRI02  14.37-0.82° 13.4040.41° 12.5740.22" 12.04+0.41° 11.8840.42° 11.53£0.36" 11.2340.67" 11.34£0.50° 11.55£0.13"
3AE (NFUAD A, aceti TISTRI03  14.7240.39° 13.76:0.39" 12.95+0.78" 12.58+0.72" 12.42+0.58" 12.03+0.36" 11.45+0.39" 11.0840.44" 10.95+0.64"
100 4a@ans)  A. aceri TISTR522  13.89+0.75" 13.720.39" 13.11+0.64" 12.40+0.36" 12.40+0.37" 12.51+0.26" 11.67+0.19" 11.36+0.32" 11.27+0.96'

A. aceti TISTR1074 13.56+0.62" 13.31+0.53" 12.75+0.55" 12.10+£0.25" 11.7240.41° 11.43+0.38" 11.07+0.72" 11.09+£0.96" 11.05+0.91°

SIS v

[l E4
WeIg: onBsNuana1i LA Wneds Tanusananuedalitsdidgneana (p<0.05)

o

01
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q’ a a dy . v Jd 4 g’ AA (a 9y % o
AINMANHINN 4 ﬂ"liﬁ]iiym']_ljﬁsllﬂ%%@ A. aceti TIINUTAN Glu'l’mmmaiﬁummﬂimmmmuﬂaiaﬂaz 8 Tuszeznainsviin 24 1 Tug

Nguvgil 30 pIr LT

F2EZIAINTHUN (IU)

0 3 6 9 12 15 18 21 24
Moy A. aceti TISTR102  3.80+£0.01° 3.80+0.01" 3.75£0.01° 3.72+0.01" 3.68+0.01° 3.64+0.01" 3.63+0.01" 3.58+0.01" 3.59+0.01"
A. aceti TISTR103  3.80+0.01° 3.81£0.01" 3.75+0.01° 3.72+0.01° 3.68+0.01° 3.65+0.01° 3.63+0.01" 3.57+0.01° 3.57+0.01"
A. aceti TISTR522  3.82+0.01° 3.84+0.01" 3.80+0.01° 3.76+0.01° 3.74+0.01° 3.72+0.01° 3.72+0.01" 3.65+0.01" 3.65+0.01"
A. aceti TISTR1074 3.80+0.01° 3.81£0.01" 3.80+0.01° 3.78+0.01° 3.76+0.01° 3.77+£0.01° 3.73+0.01° 3.72+0.01" 3.72+0.01"
15103 A aceri TISTR102  1.87+0.01" 2.07+0.01" 2.10+0.01° 2.16+0.01° 2.19+0.01" 2.23+0.01" 2.26+0.01" 2.27+0.01" 2.34+0.01"
DLHAN A. aceti TISTR103  1.80+0.01" 2.09+0.01° 2.16+0.01" 2.17+0.01" 2.19+0.01" 2.27+0.01° 2.22+0.01° 2.27+0.01" 2.33+0.01"
(NSUADAAT)  A. aceti TISTRS522  1.73+0.01° 1.94+0.01° 1.94+0.01" 1.94+0.01" 1.96+0.01" 2.08+0.0° 2.09+0.01° 2.14+0.01° 2.18+0.01°
A. aceti TISTR1074 1.77£0.01" 1.91+0.01° 2.05£0.01" 2.14+0.01" 2.16+£0.01° 2.21+0.01° 2.25+0.01° 2.29+0.01" 2.29+0.01"
S A. aceti TISTR102  82.7+0.01' 82.7+0.01' 81.9+0.01" 81.5+0.01' 76.4+0.01" 63.6+0.01" 62.8+0.01" 61.5+0.01° 55.7+0.01"
1ON1UOA A. aceti TISTR103  82.5+0.01' 82.4+0.01' 81.6+0.01" 81.2+0.01' 76.4+0.01" 62.9+0.01" 61.8+0.01" 60.9+0.01° 53.8+0.01"
(NFUADANT)  A. aceri TISTR522  83.3+0.01" 83.1+0.01" 83.1+0.01" 82.8+0.01"° 77.8+0.01" 77.3£0.01" 76.7+0.01" 75.6+0.01" 71.9+0.01°

A. aceti TISTR1074 84.0+0.01° 83.4+0.01° 83.2+0.01" 82.7+0.01" 78.6+0.01" 77.6+0.01"° 76.8+0.01° 75.5+0.01" 70.4+0.01"

SIS v

[l k4
WeIg: onBsNuana1i LA Wneds Tanusananuedalitsdidgneana (p<0.05)

o

€01
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q’ a a dy . v Jd 4 g’ AA (a 9y % o
ANINNANUINN 5 ﬂ"liﬁ]iiym']_ljﬁsllﬂ%%@ A. aceti TIINUTAN Glu'l’mmmaiﬁummﬂimmmmuﬂaiaﬂaz 6 luszezainswiin 48 2109

Nguvgil 30 pIr LT

FZYLDINTHUN (WU)

0 6 12 18 24 30 36 42 48
MITPAVTA A aceri TISTR102  0.73£0.01" 0.75£0.01° 0.77£0.01" 0.80+0.01" 0.81:0.01" 0.88+0.01" 0.91+0.01" 1.11x0.01" 1.16+0.01"
(OD,,,) A. aceti TISTR103  0.72+£0.01° 0.720.01" 0.79+0.01" 0.80+0.01° 0.86+0.01" 0.87+0.01" 0.88+0.01° 1.06+0.01" 1.11+0.01°
A. aceti TISTR522  0.71£0.01° 0.70+0.01° 0.72+0.01° 0.73+£0.01" 0.78+0.01"° 0.82+0.01° 0.86+0.01" 1.00+0.01° 1.08+0.01"
A. aceti TISTR1074 0.71£0.01° 0.69+0.01° 0.72+0.01° 0.80+0.01" 0.89+0.01° 0.88+0.01" 0.90+0.01" 1.06+0.01° 1.12+0.01"
USINwadin A aceri TISTRI02  8.1x10°  1.7x10°  7.0x10°  1.0x10"  14x10°  1.7x10°  3.6x10°  46x10°  4.1x10’
¥ (CFU/mI) 4. aceti TISTR103  1.3x10°  1.4x10°  6.9x10°  8.4x10°  1.1x100  1.8x10'  3.0x10'  4.4x10°  3.9x10’
A. aceti TISTR522  1.6x10°  1.3x10°  9.6x10°  6.4x10°  53x10°  6.2x10°  63x10°  7.5x10°  5.6x10°
A. aceti TISTR1074  7.3x10°  8.7x10°  2.8x10°  14x10°  63x10°  7.2x10°  1.1x100  1.3x10'  8.5x10°
USatenm A aceri TISTRI02  14.39£0.01° 14.26£0.01° 13.4420.01° 12.8520.01° 12.3520.01° 11.9740.01° 11.66£0.01° 11.40£0.01° 11.21£0.01°
3AE (NFUAD A, aceti TISTRI03  14.16£0.01° 14.31+0.01" 13.57+0.01" 13.062+0.01" 12.49+0.01° 12.37+0.01° 12.07+0.01° 11.95+0.01" 11.96:0.01"
A

. aceti TISTR522  14.33+0.01" 14.10+0.01" 13.77+0.01" 13.0120.01° 13.05+0.01" 12.74+0.01" 12.48+0.01" 12.3440.01" 12.13+0.01°
A. aceti TISTR1074 14.75+0.01° 14.60+0.01" 13.97+0.01" 13.16+0.01" 13.1440.01" 12.944+0.01" 12.52+0.01" 12.28+0.01" 11.79+0.01°

SIS v

[l E4
WeIg: onBsNuana1i LA Wneds Tanusananuedalitsdidgneana (p<0.05)

o

¥01
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q’ a a dy . v Jd 4 g’ AA (a 9y % o
A1FINMANHINN 6 ﬂ"liﬁ]iiym']_ljﬁsllﬂ%%@ A. aceti TIINUTAN Glu'l’mmmaiﬁummﬂimmmmuﬂaiaﬂaz 6 luszezainswiin 48 2109

Nguvgil 30 pIr LT

FZYLDINTHUN (WU)

0 6 12 18 24 30 36 42 48
NNTIGE A. aceti TISTR102  4.0940.01° 4.10+0.01" 3.95+0.01" 3.96+0.01° 3.80+0.01" 3.63+0.01" 3.32+0.01° 3.22+0.01° 3.11+0.01"
A. aceti TISTR103  4.1140.01° 4.1240.01° 4.01£0.01" 3.99+0.01° 3.86+0.01" 3.71+0.01" 3.43+0.01° 3.31£0.01° 3.26+0.01"
A. aceti TISTR522  4.10£0.01° 4.09+£0.01" 3.99+0.01" 3.89+0.01° 3.78+0.01" 3.75+0.01" 3.75+0.01" 3.72+0.01" 3.71+0.01"
A. aceti TISTR1074 4.07+0.01° 4.06£0.01" 3.99+0.01" 3.87+0.01° 3.85+0.01" 3.80+0.01" 3.65+0.01" 3.59+0.01° 3.57+0.01"
5umnsa A. aceti TISTR102  1.64+0.01° 1.64+0.01" 1.99+0.01" 1.97+0.01° 1.97+0.01" 2.53+0.01" 2.93+0.01" 3.36+0.01" 4.22+0.01"
DLHAN A. aceti TISTR103  1.62+0.01° 1.64+0.01" 1.88+0.01" 1.84+0.01" 1.86+0.01" 2.23+0.01" 2.63+0.01" 3.26+0.01" 4.02+0.01"
(MSUADAAT) A aceti TISTR522  1.60£0.01" 1.66+0.01° 1.64+0.01" 1.64+0.01° 1.8120.01° 1.7740.01° 1.77+0.01° 1.90+0.01" 2.07+0.01°
A. aceti TISTR1074  1.66+0.01° 1.83+0.01° 1.90£0.01" 1.97+0.01° 2.05+0.01° 2.01+0.01" 2.16£0.01° 2.16£0.01° 2.43+0.01
5w A. aceti TISTR102  62.2+0.01" 57.7+0.01" 52.9+0.01° 51.5£0.01° 51.40.01" 50.6£0.01" 49.3£0.01" 47.0+0.01" 45.7+0.01"
MU A. aceti TISTR103  62.5+0.01" 57.4+0.01" 53.120.01° 51.2+0.01° 51.4£0.01° 50.4£0.01" 49.8+£0.01" 48.9+0.01" 48.8+0.01"
(NFUADANT) A. aceti TISTR522  63.3+0.01" 58.120.01" 55.1+0.01° 52.8+0.01° 52.8+0.01° 52.8+£0.01" 52.2+0.01" 52.1x0.01" 51.9+0.01"

A. aceti TISTR1074 64.0+0.01" 58.4+0.01" 56.7+0.01" 52.7+0.01" 52.6+0.01" 52.6+0.01° 51.3+0.01" 51.0+0.01" 50.4+0.01"

SIS v

[l E4
WeIg: onBsNuana1i LA Wneds Tanusananuedalitsdidgneana (p<0.05)

o

S0l
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4 Y E4 1 H
M31MANUINT 7 M33yan Tn (OD,,) Y0UFD 4. aceri TISTR 102 TuthaaTauanlsuung Ina iszauaise luszeznaimswiin 10 Ju

600

Nguvgil 30 pIr LT

1Jsu1atiena o o
ISYLLINTINITNUN (’J‘Ll)
nglaa
Zovag) 0 1 2 3 4 5 6 7 8 9 10
0 2.15+0.02° 2.33+0.02° 3.04+0.02° 3.56+0.02° 4.39+0.01° 4.54+0.02" 4.5240.01° 4.65+0.02° 4.67+0.02° 4.88+0.02° 4.90+0.03"
5 2.1540.01" 2.46+0.02" 2.99+0.03" 3.79+0.01° 4.76+0.01" 4.94+0.02" 5.15+0.02" 5.23+0.02" 5.22+0.02" 5.27+0.02" 5.08+0.02"
10 2.1440.02" 2.5740.02° 3.00+0.02° 3.80+0.02° 4.57+0.02" 4.72+0.01° 4.95+0.01" 4.98+0.02" 4.97+0.02" 5.00+0.02" 4.80+0.02"
15 2.1140.02° 2.2740.02° 2.63+0.01° 3.35+0.02° 4.36+0.02° 4.58+0.02° 4.62+0.01° 4.74+0.02° 4.74+0.02° 4.73+0.02" 4.66+0.01"
20 2.07+0.01° 2.10£0.02° 2.47+0.01° 2.97+0.01° 3.34+0.01° 3.35+0.02° 3.57+0.02° 3.91+0.02° 3.90+0.02" 3.88+0.02° 3.77+0.01"
25 2.04£0.02° 2.09+0.02° 2.37+0.01° 2.67+0.02° 2.86£0.02" 3.14£0.01° 3.17+£0.02° 3.46+0.02° 3.5320.02° 3.52+0.02° 3.49+0.02°
30 2.01£0.02° 2.09£0.02° 2.15+0.02" 2.38+0.02° 2.67+0.02" 2.85+0.01° 2.82+0.02° 3.05+£0.02° 3.0120.02° 2.97+0.02° 2.87:+0.02°

o w

Wueme: onyINuana iU luuuINeU Muede Ianuuanaeiued e liied1AYNIedna (p<0.05)

g
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d' a A AAA di’ g’ AA (a A [ 1
MINIMANKINN 8 YT auraanisia (CFU/ml) Y9U%® A. aceti TISTR 102 1uu1ﬁ1ﬂ1ﬁuﬂ‘ﬂllﬂill"lmﬂgiﬂﬁ NITAUAN

Tusgezinaimsnin 10 Ju Ngwngil 30 erusaIbyd
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1Jsu1atiena o o
ISYLLINTINITNUN (’J“H)

nglaa

Zowaz) 0 1 2 3 4 5 6 7 8 9 10
0 5.8x10™ 1.5x10° 9.8x10° 8.6x10° 1.1x10° 2.0x10 73x10°  7.7x10° 7.4x10° 7.6x10°  2.1x10%
5 54x10  1.3x10° 7.6x10° 3.1x10° 7.3x10° 7.3x10° 7.1x100 5.3x10° 4.6x10° 3.8x100  2.3x10™
10 57x10%  8.1x10’ 4.1x10° 6.6x10° 8.8x10° 3.9x10° 47x100  3.1x10° 1.2x10°  4.8x10°  3.6x10"

6a 7 8 8 8 8 8 8 8 7 6¢

15 5.8x10 6.7x10 1.9x10 6.8x10 4.6x10 4.2x10 3.3x10 3.2x10 1.2x10 4.1x10 8.2x10
20 55x10™  4.5x10° 9.5x10 1.8x10° 1.7x10° 1.7x10° 1.5x10° 1.5x10° 5.9x10’ 23x100  6.9x10%
25 58x10°  2.8x10’ 8.4x10° 6.3x10’ 6.0x10’ 7.8x10° 8.2x10°  3.5x10’ 3.8x10 1.3x100  3.6x10™
30 58x10°  2.1x10’ 5.3x10’ 2.8x10’ 4.9x10' 3.8x10’ 52x100  9.8x10° 1.4x10° 1.7x10"  2.8x10™

nueme: onyINuana iU luuINeU ¥uede Ianuuanaenuedeliie

o w

AN

g

2@ (p<0.05)

LOT
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M319maRIni 9 Aoy linhana lauaniilsinaing Tnd Nszauaen 1INMI@REUY A. aceri TISTR 102 Tuszoznaimswin 10 Ju

gUnQl 30 DI ATy

=

108

1Jsu1atiena o o
ISYLLINTINITNUN (’J‘LJ)
nglaa
Zovag) 0 1 2 3 4 5 6 7 8 9 10
0 4.67+0.01"° 4.25+0.01"° 4.04+£0.01" 3.92+0.01"° 3.76+0.01"° 3.67+0.01"° 3.61+0.01" 3.57+0.01" 3.55+0.01° 3.51+0.01" 3.48+0.01"
5 4.44+0.01° 4.06:0.01° 3.72+£0.01" 3.47+0.01° 3.25+0.01"° 3.15+0.01° 3.12+0.01" 3.12+0.01" 3.11+0.01" 3.06+0.01" 3.04+0.01"
10 4.47+0.01° 4.05+£0.01° 3.78+0.01" 3.49+0.01° 3.2840.01" 3.1740.01"° 3.14+0.01" 3.11+0.01" 3.12+0.01° 3.04+0.01" 3.04+0.01"
15 4.45+0.01" 4.11£0.01" 3.90+0.01" 3.56+0.01" 3.34+0.01"° 3.21+0.01° 3.16+0.01" 3.13+0.01" 3.13+0.01" 3.05+0.01" 3.05+0.01"
20 4.65+0.01" 4.42+0.01" 4.12+0.01" 3.80+0.01"° 3.42+0.01" 3.21+0.01" 3.18+0.01" 3.14+0.01" 3.13+0.01" 3.13+0.01" 3.13+0.01"
25 4.64+0.01" 4.41+0.01° 4.11+£0.01" 3.85+£0.01" 3.44+0.01"° 3.25+0.01° 3.24+0.01" 3.17+0.01" 3.17+0.01" 3.16+0.01" 3.16+0.01"
30 4.63+0.01" 4.4940.01"° 4.18+0.01° 4.03+0.01° 3.71+0.01° 3.41+0.01° 3.36+0.01" 3.26+0.01" 3.22+0.01" 3.20+0.01" 3.20+0.01"

o w

Wueme: onyINuana iU luuuINeU Muede Ianuuanaeiued e liied1AYNIedna (p<0.05)

g

801



n:' a an v 1A 2’ AA a A [ ' dy d”
MINIMARNHINN 10 YTUUNTADLFAN (NTUeI9aNT) Glummaimuﬂmﬂimmﬂgiﬂa NITAVANC) NNITLAYUYD 4. aceti TISTR 102

Tusgezinaimsnin 10 Ju Ngaungil 30 A sy
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1Jsu1atiena o o
ISYLLINTINITNUN (’J‘L!)
nglaa
Zovag) 0 1 2 3 4 5 6 7 8 9 10
0 0.69+0.01° 1.23+0.01° 1.45+0.01° 1.40+0.01° 1.82+0.01° 1.99+0.01° 2.13+0.01° 2.24+0.01° 2.21+0.01° 2.19+0.01° 2.17+0.01"
5 0.7440.01° 1.2840.01° 1.55+0.01° 2.24+0.01" 2.93+£0.01" 3.15£0.01° 3.27+0.01" 3.54+0.01° 3.75+0.01° 3.91+0.01° 3.89+0.01"
10 0.71£0.01° 1.15£0.01° 1.24£0.01" 2.09£0.01" 2.7120.01° 2.81£0.01"° 3.03£0.01° 3.15+0.01° 3.47£0.01° 3.40+£0.01" 3.44+0.01"
15 0.69+0.01° 0.84+0.01"° 1.16+0.01° 1.65+0.01° 2.41+0.01"° 2.46+0.01" 2.61+0.01° 2.80+0.01" 3.08+0.01° 3.05+0.01° 3.20+0.01"
20 0.71+0.01° 1.18+0.01° 1.30+0.01° 1.50+0.01° 2.59+0.01"° 2.78+0.01° 2.86+0.01° 3.70+0.01" 3.75+0.01° 3.91+0.01° 3.89+0.01"
25 0.71£0.01° 1.18+0.01° 1.43+0.01° 1.55£0.01" 2.59+0.01° 3.05£0.01" 3.35£0.01° 3.42+0.01° 3.37£0.01° 3.40+0.01" 3.24+0.01"
30 0.69£0.01° 1.01£0.01° 1.35+0.01° 1.40+0.01° 2.40+0.01° 2.78+0.01"° 3.05£0.01° 3.05+0.01° 3.08£0.01° 3.05+£0.01" 3.20+0.01"

o w

Wueme: onyINuana iU luuuINeU Muede Ianuuanaeiued e liied1AYNIedna (p<0.05)

g

601
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n:' a a dy 2’ AA A a A @ 1
AINNMANHINT 11 ﬂ"l'iﬁ]'iigm‘]_ljﬁ (OD,,) VDU¥® A. aceti TISTR 102 Glummahuﬂwmuﬂuazﬂsuwmlluimmummumm

600

lusgezinaimsnin 10 Ju Ngwngil 30 A sty

uvas  USwiw F292A1MSHUN (A1)
Tulasnu Govaz)

1 2 3 4 5 6 7 8 9 10
Tudw 0 1.7040.26° 2.2240.14° 2.7240.09° 2.83+021° 4.45+0.05° 5.39+0.11° 4.94+0.16" 5.1240.11° 5.38+0.19° 5.07+0.07" 4.63+0.19°

= J o d b

gaaana 0.2 1.9240.00" 2.44+0.15° 2.55+0.15° 3.46£0.01° 5.13£0.18" 5.69+0.06" 5.63+0.18° 5.91+0.11° 6.55+0.13° 6.39+0.16° 6.52+0.15°

b b a a b b a a

04  3.1120.16° 3.59+0.10° 3.90£0.03° 5.19+0.13° 6.49+0.16° 7.11£0.14" 7.15£0.19" 7.53+0.19" 8.38+0.12° 9.71+0.12" 12.53+0.13
0.6  4.06£0.00° 427+0.07° 4.58£0.07° 5.54+0.11° 7.04+0.02" 7.74£0.18" 7.77£0.18" 8.18£0.15° 9.06+0.04° 9.38+0.06" 9.78+0.14"
0.8  451+0.11° 4.90£0.11° 5.07£0.06" 5.7240.17° 6.97+0.11° 7.83£0.15" 7.90£0.18" 8.81£0.16" 9.2040.19° 9.76+0.13" 10.95+0.13"

b

woulantls 02 2.51£0.17° 2.9740.01° 3.54+0.03° 4.59+0.03° 5.52+0.16° 6.01£0.18" 6.28+0.15° 6.88£0.03° 7.37£0.04° 7.12+0.01° 6.57+0.15°

uale . .
04  2.30+0.13° 2.60+0.08

b c

3.8540.07° 4.49+0.12° 537+0.16° 5.55+0.12° 5.73+0.07

d

6.56+£0.16° 6.16+0.18° 6.28+0.06" 6.61+0.00°

b c d d

3.8340.09° 4.46+0.14° 5.30+0.07° 5.6140.12° 5.83+0.16° 5.73+0.18° 6.40+0.15" 6.49+0.07° 6.24+0.12°

C

0.6  2.50+0.00° 2.72+0.02

0.8  2.38+0.13° 2.51+0.00° 3.83£0.13° 4.40+0.10° 4.95£0.18" 5.29+0.16° 5.60+0.14° 5.430.13° 6.54+0.04" 6.4120.02° 6.3120.11°

[

Weg: onbsnuana1enuluiuIueu et Januuanaaiuedsliisd 1Ay neada (p<0.05)

o

(181



d' a A AAA dy 3’ AA A a A 1Y 1
MINIMANKINN 12 YTausaanizia (CFU/ml) Y9U%® A. aceti TISTR 102 °1ummaT@mﬂmwummxﬂsmm“luimmummumm

Tusgezinaimsnin 10 Ju Ngwngil 30 oA sy

111

uvae 1S ILELIAMININ (FU)
TuTlasnu Govay)
1 2 3 4 5 6 7 8 9 10
T 0 5.1x10™  5.9x10™  9.7x10°  7.4x10®  9.5x10"  9.6x10°  7.2x10°  8.1x10°  7.8x10°  7.0x10%°  4.7x10*
Badain 02 s0x10™  67x10"  54x10™  67x10%  14x10”  23x10°  22x10"  12x10"  12x10"  1.0x10”  7.8x10"
04  53x10™  3.7x10"  44x10™  89x10"  2.8x10"  6.8x10"  5.5x10™  53x10"  4.9x10"  4.5x10"  1.0x10™
0.6  52x10"  6.0x10™  5.6x10™  7.5x10°  8.5x10°  1.6x10°  1.8x10"  L.Ix10®  12x10°  LiIx10"  2.3x10”
0.8 53x10™  5.7x10"  5.0x10"  6.6x10°  9.9x10"  4.9x10°  2.1x10"  LIx10"  1.7x10”  9.3x10®  2.0x10”
wonluitle o5 saxi0™  ssx10” 18x10% 74x10®  84x10®  18x10°  73x10™  7.0x10%  74x10%  85x10%  6.4x10%
aLe . . N . N “ N N N o N
04  5.5x10 4.8x10 1.5x10 6.6x10 9.4x10 6.1x10 7.1x10 6.8x10 7.1x10 6.4x10 6.9x10
0.6  53x10™  4.0x10™  1.6x10°  4.6x10*  83x10®  8.0x10®  89x10®  7.9x10°  7.9x10  9.0x10"  6.9x10"
08  53x10™  3.5x10"  1.4x10°  34x10°  8.8x10®  1.1x10°  1.0x10"  9.1x10¥  6.8x10*  7.9x10°  6.8x10"

[

Weg: onbsnuanaeiuluiuIueu et Januuanaaiuedsiisd 1Ay neada (p<0.05)

o

ITI1



d’ 1 A g} d’d
MIIMANUINT 13 Moy luthna lauanis

luszeza1Insvin 10 u

a

Hatia

=

q

v Y Y
2151 luTasnunssAua1ee 91AM51889%0 4. aceti TISTR 102

a =

NYUYHU 30 DIAUBALF YT

G

112

uvas  1swm

F292A1MSHUN (A1)

Tulasnu Govaz)

1 2 3 4 5 6 7 8 9 10
T 0 430+0.01° 4.01£0.01" 3.90+0.04" 3.62+0.05" 3.39+0.06" 3.25+0.01° 3.21+0.03" 3.16+0.00" 3.13+0.01° 3.12+0.02" 3.10+0.01"

adaiia 0.2  4.43+0.01° 4.15+£0.04° 3.98+0.04" 3.65+0.00" 3.49+0.01" 3.35+0.00" 3.27£0.01° 3.21=0.01" 3.17+0.01" 3.15£0.01° 3.08+0.00"
0.4  4.50+0.01" 4.36+0.03"° 4.22+0.03" 3.90+0.06° 3.69£0.01° 3.61x0.01" 3.41£0.06° 3.3120.04" 3.23+£0.04" 3.15+0.04" 3.23+0.01"

0.6  4.60£0.01" 4.35+£0.00° 4.29+0.01° 4.05+0.01" 3.81£0.02" 3.64+0.04" 3.48+0.02" 3.36+0.03" 3.29+0.04" 3.19+0.01° 3.20+0.00"

0.8  4.65£0.01" 4.45+0.06" 4.32+0.06" 4.05+0.05" 3.89+0.03" 3.69+0.01" 3.54+£0.00" 3.41+0.00" 3.37+0.01" 3.24+0.01° 3.22:+0.00"

wonluitle 05 4331001 4202001 4.0120.02° 3794000 3.6120.00° 347£0.01' 33940.01' 335:0.00° 3.35£001' 3.35£0.01' 3.35:001°
aLe ) . ) ) . . ) ) ) ) .
0.4  437+0.01" 4.21£0.01° 4.06£0.01" 3.84+0.02" 3.67+£0.03" 3.54+0.04" 3.44£0.01" 3.41+0.00" 3.43£0.01" 3.46+£0.02" 3.46+0.02

0.6  4.40+0.01" 4.25+0.01"° 4.08+0.01° 3.91+0.03" 3.72£0.00" 3.60+0.01" 3.52+0.02" 3.49+0.01" 3.52+0.03" 3.48+0.01" 3.53+0.04"

0.8  4.40+0.01° 4.25:0.00° 4.11£0.02° 3.98+0.04" 3.85+0.04° 3.72+0.01" 3.59+0.01° 3.54+0.03" 3.53+£0.03" 3.51£0.03" 3.55+0.04"

[

Weg: onbsnuana1enuluiuIueu et Januuanaaiuedsliisd 1Ay neada (p<0.05)

o

48!
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n:' a an v 1 A 3’ AA A a A [ 1 dy Ay
MINIMANKINN 14 YTNUNTADLFAN (NTUe9aNT) iummaiﬁuﬂwmuﬂuazﬂiuwm"luimmummumm NNTLAYUYD A. aceti TISTR 102

Tusgezinaimsnin 10 Ju Ngaungil 30 A sy

uvas  USwiw F292A1MSHUN (A1)
Tulasnu Govaz)

1 2 3 4 5 6 7 8 9 10
Tudw 0 0.63+£0.00" 0.67£0.10" 0.82£0.00" 1.2940.10" 1.4440.24" 2.31+0.31" 2.09+0.12" 2.62+0.10° 3.09+0.17° 3.19+0.12° 3.70+0.00°

b b b

4 [
ganana 02  0.63+0.00° 0.77+0.10" 1.18£0.10° 1.44+0.17° 1.85+0.00° 2.78+0.27" 2.67£0.19" 3.65+0.15° 4.17+0.10° 4.53+0.14° 4.48+0.20"

a b b

0.4  0.63+0.00° 0.87+0.06° 1.08+0.10" 1.75+0.12" 2.16+0.12" 3.09+0.29" 2.93+0.14" 4.17+0.13" 5.61+0.12° 6.02+0.20° 8.38+0.10"

b b

0.6  0.63+0.00° 1.13+0.12"° 1.54+0.12" 1.90+£0.11° 2.30£0.08" 3.03+0.20" 3.3440.20" 4.48+0.19" 5.76+0.18° 5.92+0.10° 8.32+0.17"

a b b

0.8  0.63+0.00° 1.11x0.14° 1.44+0.00" 2.16+0.12" 2.53£0.18" 3.00£0.00" 3.294+0.17" 4.4240.21" 5.66£0.17 5.92+0.10° 8.38+0.10"

wonTudle 02 0.6340.00° 0.8740.10° 1.1340.12" 154012 2.06+024° 2.34+0.18" 2.47+0.12° 2.8740.12° 3.3740.12° 3.574027 4.4240.10°
Mcf{aljwﬁ a a a a a a a c c c b
0.4  0.63%0.00" 0.82+0.00"° 1.02+£0.02° 1.29+£0.10" 1.85+0.17° 2.3620.19" 2.67+0.12" 2.87+0.20° 3.45+0.20° 3.71£0.26° 4.47+0.00
0.6  0.63:0.00° 0.93£0.12" 1.08£0.10" 1.18+0.10° 1.85+0.17° 2.11£0.10" 2.47£021° 2.89+0.20° 3.51+0.10° 3.90+0.31° 4.56+0.17"

0.8  0.63+0.00° 0.8440.04" 1.13£0.12° 1.23+0.00° 1.75+0.21° 1.75+0.12° 2.21£0.26" 2.95+0.21° 3.75+0.12° 3.92+0.20° 4.61%0.10°

[

Weg: onbsnuana1enuluiuIueu et Januuanaaiuedsliisd 1Ay neada (p<0.05)

o

€l



MINMARUINT 15 M3aTaydn I (OD

114

4 Y H
o) VOUFO A. aceri TISTR 102 Tuihena Tauanfimiieyaiae Tuszeznaimsviin 10 Ju

Nguvgil 30 pIr LT

1A
ATNLIDY

FZYZIAINITHUN (AN

0 1 2 3 4 5 6 7 8 9 10

4.0

5.0

6.0

7.0

2.79+0.02° 3.26+0.12° 4.29+0.18° 4.50+£0.16° 5.42+0.12° 6.41+0.13° 6.45+0.11° 6.69+0.20° 8.09+0.18" 8.58+0.13° 9.06+0.19"

2.63£0.08" 2.85+0.13" 4.19+0.13° 4.94+0.06° 5.95+0.12° 6.12+0.13" 6.84+0.05" 7.12+0.15" 8.21+0.12° 9.01£0.03° 9.01%0.17"

a

2.64+0.05" 2.81+0.05" 4.40+0.12" 4.96+£0.06° 6.14+0.13" 6.8440.09" 7.20+0.19" 7.95+0.12" 8.37+0.11° 9.29+0.06" 9.37+0.03"

2.65+0.05" 2.43+0.04° 3.4040.12° 4.46+0.02° 5.36+0.12° 5.43+0.14° 6.30+0.13° 6.57+0.15" 7.16+0.11" 8.07+0.12° 8.97+0.12"°

@

Wueme: onyINuana iU luuuINeU Muede Ianuuanaenued e liied1AYNINdna (p<0.05)

144!



]
A 1 A

v [ 4 Y
MIMANUINT 16 1SH05adNIFIN (CFU/mI) V0% 4. aceri TISTR 102 TuthanaTauanimiiteyaee luszeznainmsmin 10 Su

Nguvgil 30 pIr LT

115

FZYZIAINITHUN (AN

RNTIGE
0 1 2 3 4 5 6 7 8 9 10
4.0 54x10°  13x10  52x10°  5.8x10%  8.1x10¥  6.9x10°  8.0x10¥  7.7x10%  2.6x10*  14x10°  1.4x10”°
5.0 5.8x10"  2.1x10™  9.8x10°  3.1x10"  7.7x10"  63x10"  6.0x10"  44x10"  2.7x10"  1.6x10'"  1.6x10'"
6.0 5.6x10°  1.2x10"  1.0x10"  52x10™  1.4x10™  1.0x10™  1.7x10"™  9.7x10™  9.2x10"  9.7x10'™  9.7x10"™
7.0 5.6x10°  1.0x10™  6.5x10°  9.9x10%  6.4x10°  4.4x10°  42x107  42x10"  3.6x10°  4.9x10'™  4.9x10""

@

Wueme: onyINuana iU luuuINeU Muede Ianuuanaenued e liied1AYNINdna (p<0.05)

SII
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v Y ' Y Y
M3519ManuIni 17 Moy luiihaia lauaniaiiesa1e 91nn15188%0 A. aceti TISTR 102 Tuszeznaimsvin 10 Ju

UMl 30 DI AIT Y

=

522NN (A1)

0 1 2 3 4 5 6 7 8 9 10

5.0

6.0

7.0

4.04+0.01° 4.0240.01" 3.94+0.00° 3.75+0.02° 3.54+0.03° 3.42+0.03° 3.29+0.01° 3.24+0.00° 3.21+0.00° 3.20+0.02° 3.21+0.01°
4.85+0.01° 4.32+0.02° 3.81+0.02° 3.55+0.02° 3.39+0.02° 3.32+0.04° 3.25£0.03° 3.23£0.02° 3.22+0.02° 3.2320.02° 3.22+0.02°
5.5040.06" 5.05+0.01" 4.32+0.06° 3.86£0.05° 3.60+£0.04" 3.48+0.02° 3.37+0.02° 3.29+0.01" 3.24+0.01° 3.26£0.01° 3.24+0.00"

6.03£0.02" 5.28+0.01° 4.71+0.04" 4.12+0.02" 3.74+0.02" 3.56+0.08" 3.45+0.09" 3.37+0.01"° 3.28+0.07° 3.29+0.06" 3.26+0.04"

@

Wueme: onyINuana iU luuuINeU Muede Ianuuanaenued e liied1AYNINdna (p<0.05)

911
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v
A1 A

v Y Y 4
M519MARKINt 18 YSinansaesdan (nSudeaas) luthaalauania1ieya199 91nN518891%0 4. aceri TISTR 102

lusgezinaimsnin 10 Ju Ngwngil 30 A sty

FZYZIAINITHUN (AN

RNTIGE

0 1 2 3 4 5 6 7 8 9 10
4.0 2.91£0.08" 2.98+0.11° 3.15+0.11° 3.09£0.02" 3.05+0.12° 3.43£0.19" 4.29+0.30" 4.86£0.18' 4.9120.16" 521+0.25° 5.31£0.23"
5.0 0.3840.08" 0.60+0.07° 0.79+0.05° 1.75£0.06" 2.67+0.18" 3.57+0.09' 4.1840.25" 4.53+0.34° 4.66+0.17° 4.84+0.32° 4.99+0.37"
6.0 0.2140.08° 0.58+0.03" 0.62£0.00° 1.02+0.01° 2.07+0.06" 2.64+0.30° 3.57£0.21° 4.45£0.17° 5.39+0.17° 5.73£0.15" 6.12+0.20°
7.0 0.00£0.00° 0.31+0.02° 0.41£0.00° 0.5540.11° 1.34£0.22° 2.1320.28° 3.12+0.54° 4.0120.28" 4.95+0.10° 5.59+0.12° 5.90+0.20"

@

Wueme: onyINuana iU luuuINeU Muede Ianuuanaenued e liied1AYNINdna (p<0.05)

L11
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M Y Y 1 1
M39MANUINTA 19 MITYAL Ia (OD,,) Y0UFD A. aceti TISTR 102 luihmnalauainioasimsldeomeszauaieg luszeznainismin 10 Ju

600

Nguvgil 30 pIr LT

a1 1
I2YLLININITUHUN (’J‘Ll)

21N1¢
Tagmsven

DA 1 2 3 4 5 6 7 8 9 10
(SBUW)‘HW])

100 3.0140.01° 3.3040.01° 4.45+0.01° 5.33+0.01° 6.1140.01° 6.83+0.01° 7.40+0.01° 7.73+0.01° 8.50+0.01° 8.86+0.01° 9.61+0.01°

130 2.98+0.01° 3.6040.01° 4.91+0.01" 6.05£0.01° 6.88+0.01° 7.89+0.01° 8.27+0.01° 8.63+0.01° 9.52+0.01° 9.71+0.01° 10.26+0.01°

180 3.10£0.01° 4.58+0.01° 8.21+0.01" 11.37+0.01" 14.16+0.01" 18.81+0.01" 20.23+0.01" 20.44+0.01" 20.57+0.01" 21.49+0.01" 22.15+0.01"

@

Wueme): onyINuana iU luuuINeU ¥uede Ianuuanaiuee e liied1AYNINdna (p<0.05)

g

811
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MIMANUINT 20 1/SHauradNIFIN (CFU/mI) V0% 4. aceri TISTR 102 TusihmnalauanisnsinisIfermaszdudian
Tusgezinaimsnin 10 Ju Ngaungil 30 A sy
813 I oo
ISYLLINTINITNUN ('J‘L!)
21N1¢
Tasmsven
L 0 1 2 3 4 5 6 7 8 9 10
('iﬂﬂﬁ’f)iﬂ‘ﬂ)
100 55x10™  43x10°  5.8x10°  95x10°  1.4x10'"  9.8x10°  1.1x10'™  95x10°  83x10°  42x10°  4.1x10"
130 53x10"  87x10®  9.1x10”  8.0x10'™  33x10™  5.9x10"™  88x10""  8.1x10""  7.5x10""  6.5x10""  2.3x10™°
180 51x10%  47x10°  1.4x10™  7.9x10™  29x10™  6.9x10™  6.1x10™  5.1x10™  s5.6x10™ 5.5x10™ 7.8x10™

o w

Wueme): onyINuana iU luuuINeU ¥uede Ianuuanaiuee e liied1AYNINdna (p<0.05)

g

611



v Y ' Y Y
m31amanuni 21 ariiesluihaalauaniisnsims 1HemasaUa1 1IANMTIABUF 4. aceri TISTR 102 Tuszeziaimsmin 10 u

UMl 30 DI AIT Y

=

120

a1 1 v e
ISYLLINTINITNUN (’J‘LA)

21N1¢

Tagmsven
1 2 3 4 5 6 7 8 9 10

(39UADUIN)

100 5.5240.01° 5.05+0.01° 4.86+0.01° 4.35+0.01° 3.61£0.01° 3.50+0.01° 3.41+0.01° 3.36+0.01° 3.28+0.01° 3.24+0.01" 3.22+0.01°

130 5.50+0.01" 5.02+0.01° 4.85+0.01° 4.44+0.01° 3.98+0.01" 3.80+0.01° 3.58+0.01° 3.41+0.01° 3.31£0.01" 3.28+0.01° 3.23+0.01°

180 5.51+£0.01° 5.42+0.01° 5.37£0.01° 5.04£0.01" 4.30+0.01" 3.92+0.01" 3.56+0.01° 3.38+0.01° 3.33+0.01° 3.29+0.01° 3.23+0.01"

@

Wueme): onyINuana iU luuuINeU ¥uede Ianuuanaiuee e liied1AYNINdna (p<0.05)

0CI
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v Y v Y Y
MIIMANKINT 22 YSansaecdan (nSuaeans) luthmalauaniiensims Iemeaszauaee 3nM51a89¥0 4. aceti TISTR 102

lusgezinaimsnin 10 Ju Ngwngil 30 A sty

a1 1 v e
ISYLLINTINITNUN (’]‘H)

21N1¢

Tagmsven
1 2 3 4 5 6 7 8 9 10

(39UADUIN)

100 0.21+0.01° 0.56+0.01° 0.62+0.01° 0.82£0.01° 1.73£0.01° 2.54+0.01" 3.57+0.01" 4.45+0.01" 5.39+0.01° 5.66£0.01° 5.93+0.01°

130 0.21+0.01° 0.53+0.01° 0.55+0.01° 0.86+0.01° 1.78+0.01° 2.47+0.01° 3.50+0.01° 4.73+0.01° 5.86+0.01" 6.17+0.01° 6.31+0.01"

180 0.21+0.01° 0.41+0.01° 0.59+0.01° 1.75+0.01° 4.25+0.01° 6.48+0.01" 7.19+0.01° 8.12+0.01° 9.77+0.01° 9.94+0.01° 10.08+0.01"

@

Wueme): onyINuana iU luuuINeU ¥uede Ianuuanaiuee e liied1AYNINdna (p<0.05)

IC1



M Y 1
MIMANUING 23 M3saad Tavou¥eo dcerobacter aceti TISTR102 Tugamzmsvinmingay luszeznainsviin 10 Ju

Nguvgil 30 pIr LT

122

F2ELIAINTHUN (IU)

0 1 2 3 4 5 6 7 8 9 10
mMansyay la 3.49 4.45 8.55 11.29 13.66 16.55 19.40 20.44 20.52 21.52 22.05
(ODy,)
Uhinawadnisin  5.1x10°  16x10°  32x10”  85x10°  27x10%  30x10"  61x10"  six10"  3x10" 1ox10®  8.2x10"
(CFU/ml)
Usuunsaezaan 0.21 0.41 0.61 2.37 4.49 6.62 7.78 8.36 9.77 9.94 10.08
(NSUADANY)

[44!
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M Y Y H
MINMANUINT 24 HAVDIATADOVFASADANNFU LAZATTOATIAVBIYD A. aceri TISTR102 NAADLLFASAEATIAADLEASYHARA

Y o Y 9y Y a =
ﬂTEJTTaQinﬂﬂTTV”HWQTﬂﬂ‘lcﬁﬂ31ujﬂuqmwau 30 DFL e

d" 9 aa 9
v v ANUTU (iﬂﬂﬁg) NITTIDAYIN (3@ﬂﬁ$)

- y ANV v V \

o v o Y 2
GRFGELMERE Y A lumsiue (1 Tu9) A UM ($3139)

(3@8@13)
0 6 12 6 12

19574 0 74.97+1.70" 15.39+0.33° 12.3040.31° 3.2240.14' 0.20+0.02"
HuUUNea 10 72.7140.65° 19.38+1.18" 11.92+1.09°  18.34+0.31" 16.04+0.47"
20 73.26+0.29° 23.13+1.19° 10.49+1.13° 75.09+0.81° 53.44+0.30"
i Tau 10 73.76£0.73  17.98+0.72  1237+0.90°"  64.82+0.18" 4.32+0.128
20 76.10+0.25" 18.70+0.16" 13.7120.03°  63.8320.15° 37.37+0.48"
NI luu 10 73.08+0.81° 22.00+0.40" 13.61£0.31°°  80.50+0.35" 6.8240.19"
20 75.04+0.53" 23.18+0.54" 15.7940.72"  57.05+0.08' 33.61+1.32°
Ty TuTmhsnngauue 10 73.6040.49% 16794141  1435+042%  44.19+0.19° 0.56+0.05"
20 73.8240.886"  17.94+1.64 15.6120.92  71.200.18° 10.98+0.85°

[

[ 2
neIg: onpsiuana i lunuIae vneds Tanusenanuedalitsdidyneana (p<0.05)

g

€Tl



124

M Y Y H
MINMANUING 25 HAVDIANTIAAOVFASABANNFU HAZATTOATIAVBIYD A. aceri TISTR102 NAADLLFASAEATIAAD LA YHARA

merasnnmaiuielagldanudouguugil 35 esruraiFod

d" 9 an 9
ANNTU (39802) N1TTIDALIN (5980Y)

B ( AN — .
o v o Y 2
GRFGELMERE Y A lumsiue (1 Tu9) A UM ($3139)
(ﬁ@ﬂﬁg)
0 6 12 6 12
19574 0 71.3540.21" 15.83+0.25" 11.65£0.44°  2.56+0.02' 0.06+0.00°
HuUUNea 10 72.64+0.02% 18.0740.77  11.35+1.43%  10.01+0.14" 9.42+0.25°
20 73.20+0.29" 17.33+0.64™° 10.55+0.75°  65.22+0.82° 58.55+0.34
i Tau 10 72844028  17.61£026™  11.89+024"  42.30+021' 2.80+0.14"
20 73.74+0.03" 16.5440.09" 11.55£0.21°°  34.35+0.21° 14.27+0.48°
NI luu 10 73.44+0.10" 19.07+2.08" 13.40+0.11°  80.22+0.07" 9.44+0.37°
20 73.44+0.35" 18.46+0.48" 14.1020.66°  51.01+0.28" 36.99+0.41°
Ty TuTmhsnngauue 10 73.01£0.11  16.93+0.81™"  12.57+0.12"  49.49+0.26° 3.8040.13°
20 72.3240.21° 18.08+0.68"™  12.4240.11™°  66.35+0.21" 3.1940.31"

[

[ 2
Weig: onpsiuana it lunuIae vneds Tanuuenanuedalitsdidgneana (p<0.05)

g

YTl
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M Y Y H
MINMANUINT 26 HAVDIANTAAOVFASABANNFY HAZATTOATIAVBIYD A. aceri TISTR102 NAADLLFASABATIAADLEASYHARA

merasnnmaiuielagldanudouguugil 40 esrusaiFod

d" 9 aa 9
v v ANUTU (i'ﬂﬁlﬁg) NITTIDAYIN (i'ﬂﬂﬁﬁ)

- y ANV v V \

o v o Y 2
GRFGELMERE ) A lumsiue (1 Tu9) A UM ($3139)

(ﬁ'ﬂﬁlﬁg)
0 6 12 6 12

19574 0 74.46+1.01™ 9.82+0.77" 6.86+0.21° 0.44+0.04" 0.00+0.00°
HuUUNea 10 74.46+0.38™ 9.71+0.49° 7.1440.21° 7.88+0.09' 1.41+0.26"
20 75.74+0.39" 9.62+0.65" 5.10+0.42° 5.17+0.09° 0.96+0.12°
i Tau 10 73.56:0.17" 11.65+0.48" 8.0140.65° 19.6840.35° 3.9340.09°
20 73.22+0.37" 12.29+0.61° 9.10£0.30" 16.61+0.40° 4.33+0.34°
NI luu 10 73.99+0.23"™ 12.18+0.25" 8.39£0.79" 29.56+0.32" 6.50+0.36"
20 74.82+0.26" 12.40+0.35" 9.14+0.66" 13.41£0.26° 5.91+0.65
Ty TuTmhsnngauue 10 73.68+0.59" 12.3540.39° 8.93£027"  44.64+0.18" 0.2840.00°
20 72.7140.70° 12.23+0.17" 9.51+0.12° 5.48+0.30" 1.46+0.15"

[

[l 4
WeIg: onBsNuAna1 LA et Tanusenanuedalitsdidgneana (p<0.05)

o

ScCl



v H Y 4 4
MIIMANUINT 27 WavIRINgIADLSIIRUEAANTTIA MITOATIA HALANNFUVDINAUFOLUUUMIVOUFD A. aceti TISTR102

o 1] v Y} A ~ I o
mﬂmsmumTﬂ&iﬂmmmauqmwgu 35 DIAUE ALy 8 L‘]JL!L’JE]"I 12 GH’JI?N

126

a s a v 1
- . YTy anuBIONAIHIUNS -
Usuansadlu 3300330 (Fo8az)

Ly
ANUTU (50802)

Anga B , Huia (CFU/g)
GEFIRGRMISEH
Oh 6h 12h 6h 12h Oh 6h 12h
uifatnud 1 Jedans 2.68E+13 1.46E+12 4.65E+11 5.43 1.73 12.46 4.58 4.40
2 Uadans 1.02E+14 2.93E+13 2.35E+12 28.67 2.30 19.50 5.21 5.07
3 Uadans 1.43E+14 4.66E+13  3.13E+12 32.55 2.19 23.78 6.27 6.10
4 ijaaans 2.02E+14 6.76E+13  5.04E+12 33.46 2.50 29.13 6.87 6.45
5 Uadans 3.17E+14 9.50E+13 4.90E+12 29.97 1.55 31.82 6.95 6.52
SazPea 1 daaans 3.11E+13 247E+13 1.13E+13 79.23 36.40 11.70 10.06 7.00
2 Uadans 1.02E+14 8.50E+13  6.97E+13 83.10 68.17 18.36 10.76 7.08
3 Uadans 1.43E+14 131E+14 1.22E+14 91.32 85.26 24.19 11.64 7.20
4 lagans 2.01E+14 1.89E+14 1.82E+14 93.71 90.40 28.20 12.43 7.87
5 Uadans 2.53E+14 235E+14 1.80E+14 92.94 71.42 33.06 12.68 8.13

9tl1
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v
o ¥

4 3 o 1 a a % f
ﬂ1§1\‘1ﬂ1ﬂﬂ1&3ﬂﬁ 28 Na"lJ’ENﬁﬂTJﬁJiii}Lm%ﬂﬁlﬂUiﬂHW]i’]ﬂﬁi@ﬂ%'muﬂ%ﬂiga‘lﬂ‘ﬁﬂ”lWﬂﬁ‘Villﬂu”lﬁiJﬁ”IEJ“jfU’E]\‘lﬂéjn%ﬂ A. aceti TISTR102 LUUHN

MINMIRWRWVDANNS DUGUUIA

Aa 9 a an @ 1 a aa
- N1559ATIN (59802) Usunansaozsan (NFUMD 100 Haaaag)
sun gaungilu P P
MIUSVITY g o I2USLININITINY (ﬁﬂﬂ"ﬁ’i) I2Y2ININITNY (ﬁﬂﬂ?ﬁ)
N13UTIY NIINUVINEN
1 2 3 4 0 1 2 3 4
gangives 995 163" 005" 000" 399" 358 129  067° 035"
AUINA
- 4p3ruwaied 56.43"  37.60° 1133 7177 399" 387 311" 297" 233"
yoInaraanle .
QUMD 952 166  001°  000° 399" 371° 129 076  033°
UITUINHA
4o uvaied 4573 36.01° 645 395 399" 383 195 1.6 215
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