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ABSTRACT

Recently, an interst in vinegar has Wincreased because of its various healthy effects such
as serum cholesterol reduction, immune modulation, appetite suppression, and resistance
to cardiovascular diseases, Vinegar is industrially produced by fermenatation of Acetic
acid bacteria(AAB)

technology of making fermented vinegar with regional produce and vinegar starter, We

, gram negative and obligatory aerobic bacteria, In this study, we developed
isolated Acetobacter pasterianus AFY—4 producing high producing acetic acid from Korean
fermented vinegar and confirmed by 16S rRNA gene sequences, In this study, we monitored
growth at various condition such as temperature, pH, initial ethanol and acetic acid
concentration in order to optimize growth condition of A, pasterianus AFY—4, The high
growth rates and acetic acid production of AFY—4 strain occurred at 30C, pH 3, initial
ethanol concentration of 5% and initial acetic acid concentration of 0,2%. The results will
be used to make the scale—up production of vinegar using A pasterianus AFY—4, We conducted
the optimization of acetic acid fermentation of hardy kiwi (Actinidia arguta), Korean wild grapes
(Vitis coignetiae Pullia) and brown rice (Oryza sativa) using A, pasteurianus AFY—4 strain
based on the response surface methodology (RSM). The optimization of acetic acid fermentation
for producing hardy kiwi vinegar were determined by five levels of initial ethanol (Xi), initial
acetic acid (X3) and acetic acid bacteria inoculum volume (X3), using the central composite
design, The acetic acid yield (Y1) and residual ethanol (Yy) for acetic acid fermentation of
optimized by RSM were very significantly different, Based on aging time, metabolite of
vinegar was analyzed by GC—-TOF/MS, Also, we evaluated various physiological effect
(anti—oxidant, anti—microbial, and inhibition on conjugation of malodialdehyde with protein)
of the final fermented vinegar, Quality control factor and shelf life of drink type vinegar

with starter were established,
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S =g H2S . Cerulenin  TFT
His Tyr Phe Try Lys Leu
1 KC31-5 + = - - - - - + -
2 KC31-11 + - - - - - - + -
3 KC31-27 + — — — - — - + -
4 MA8-3 A = = = = = = = t
S MA8—4 ++ - - - - - - - +
6 MA8-13 ks = = = = = = = +
7 MA8-14 ++ - - - - - - - +
8 MA8-15 - ~ — — - — - - +
9 MA8-16 ++ - - - - - - - +
10 MA8—-17 + = — — - — = - +
11 MA8-18 ++ - - - - - - - +
12 NR2-2 e = — = = = = i i
13 NR2—-12 s = = = = = = + +
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1% & 2739 Ar(MA8-3, NR2-2)& AlWsiglon, Ad #3520 23 & A4 vt T7
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¥ 3. 185 rRNA E7IMgE 0|25t 23 5%

He dAFHS  EES 5=(%) o739 4 54(%) Accession €S
1 MA8—3 7.5+0.1 Saccharomyces cerevisiae 9 CP011558.1

2 NR2-2 4.8+0.1 Pichia kudriavzevii 99 KP674595.1

¥ 4, Mub §00] EtAY 0|8

7 B Saccharomyces cerevisiae MA8-3 Pichia Kudriavzevil NR2-2

olr

Glycerol - +
2—Keto—D—Gluconate - -
L—Arabinose - -
D—Xylose - -
Adonitol - -
Xylitol - -
D—Galactose + -
Inositol - -
D—Sorbitol - -
a—Methyl—D—Glucoside + —
N—Acethyl-D—Glucosamine - +
D—Celiobiose - -
D—Lactose
D—Maltose
D—Saccharose(Sucrose)
D—Trehalose
D—Melezitose
D—Raffinose

% API 20C AUX it(Am-8)ZAx}

+ 4+ + + +
|

0018 E AJEII T A




go ) Secchammyces bayanus (AYDME22T.1)
Sacchammyces pesiananus (XITa05 1)
% | Sapchammyces mikatas (ABI40858.1)
— Saccharampcas arboncoa (FU266277.1)
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Sa MAS3
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a2 3. Saccharomyces cerevisiae MA8-3 A S
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Pictia kiuyver! (FM152871.1)
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Pichia farinosa (ABOS4108.1)
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— Pichia manshurica (HESG5029.1)
100 Biefva mambranifacieas (FM178203.1)
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16S rRNA @7|XE &4t 418 u|AEE 7Vt Acetobacter pasteurianus 153 =4

Alzo A & HAEA e AR WI¥E Gluconobacter & w5+ 1F F AN 2%L AT

Ashglet.

E 5 16S rRNA €7[MES 0|25t 25 SH

HE RIS ZAMASH(mm) ax=m MZEM(%)  Accession HE
1 AFY—4 15 Acetobacter pasteurianus 99% AB906396, 1
2 GV30-1 10 Gluconobacter oxydans 99% KU686773.1




5 [ Acstabecher Malorum (AJS15644 1)
bl Acglabacter aneanansis (ABOE23S0 1)
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————————————— Acefobactar esfunansis (ABD32345. 1)
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Acetobacter parcxydans (ABOI2IS2 1)

100 | Acelobacter pomarwm |ABSS9E43.1)

—
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Acsiohacter pasraurianus GVI6-1

1% 5. Acetobacter pasteurianus AFY—4 HE4

Gluconcbacter fraieur (NR_026224 1)
1 Gluconobactarjsponicus (JF793998 1)
Glucenabacter thaandicus (NR_040898.1)
= memmmw (ABS401483)
Gluconchacter morbifar (NR_116308,1)
Glucanabacter sphaericus (AB178431.1)
Glucanobacter kandoni (KJ130330.1)
% |- Gluconobacter alidus (KPZ34006.1)
Gluconobacter carevistas (NR_117735.1)
| Glucanabacter uchimurae (AB153244.1)
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B—27AkE 0.0526 1 0.0526 28.1395 0.0032
CHE=E 0.0175 1 0.0175 9.3463 0.0282
AB 0.0000 1 0.0000 0.0071 0.9363
AC 0.0021 1 0.0021 1.1091 0.3405
BC 0.0026 1 0.0026 1.3731 0.2941
A9 0.0017 1 0.0017 0.8870 0.3895
B2 0.0208 1 0.0208 11,1098 0.0207
2 0.0112 1 0.0112 6.0016 0.0579
AL} 0.0093 5 0.0019
25HAd A o 0.0062 4 0.0016 0.5019 0.7691
& o3 0.0031 1 0.0031
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2t Maximize 5.85 8.01 8.15
ARd=aE Minimize 0.0042 0.0290 0.004
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o e e - @ ) dms e ES
1 -1 -1 -1 6 1.0 15 0.3052 6.50 5.30
2 -1 -1 1 1.0 25 0.5123 6.47 5.60
3 -1 1 -1 6 2.0 15 0.0359 7.83 5.90
4 -1 1 1 6 2.0 25 0.0341 7.64 6.00
5 1 -1 -1 8 1.0 15 1.6878 6.46 6.20
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9 0 0 0 7 1.5 20 1.9077 6.38 6.20
10 0 0 0 7 1.5 20 1.8771 6.42 6.00
11 2 0 0 9 1.5 20 1.4793 3.99 5.50
12 -2 0 0 5 1.5 20 0.0347 6.88 5.10
13 0 2 0 7 2.5 20 1.2045 7.09 6.40
14 0 -2 0 7 0.5 20 0.9854 4.45 4,30
15 0 0 2 7 1.5 30 0.9828 7.26 6.50
16 0 0 -2 7 1.5 10 1.0751 6.74 5.70
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a3 1. HEMZO HMSHEHEAM AD(Y: M, of2f: MFUIF)
# 16, HRAZO Y z4es =2 o=

7 & EE T 54307 50 &7 555 47
Al Z7|gFE in range 5 9 5.17%
B: z7] A= in range 0.5 2 1.98%
C HAE =x in range 10 30 10.15%
AbE Maximize 3.99 7.83 7.93692%
AsdaL Minimize 0.0340 1.9077 0.153234%

4. SAEATL



Aula|ze] HH2H LS 27| SHEEF 1.79%, 274 2.00%, HF-s 30.00%2 AS=

217 FUFMAGHCE HAS FOoME zMES HE Nel¢ ¢ En
He 255 syus HrS 4
s X1 X2 X3 X1 X2 X3 Y1 Y2 Y3
x = ot =2 x = =
e -t et A o=
1 -1 -1 -1 6 1.0 15 0.0051 5.85 4.40
2 -1 -1 1 6 1.0 25 0.0129 6.13 4.80
3 -1 1 -1 6 2.0 15 0.0118 6.83 5.00
4 -1 1 1 6 2.0 25 0.0121 6.92 5.30
5 1 -1 -1 3 1.0 15 0.0220 7.31 5.47
6 1 -1 1 8 1.0 25 0.0198 7.39 5.70
7 1 1 -1 8 2.0 15 0.0050 7.65 5.73
3 1 1 1 8 2.0 25 0.0187 8.01 6.10
9 0 0 0 7 1.5 20 0.0182 7.24 5.50
10 0 0 0 7 1.5 20 0.0158 7.95 5.60
11 2 0 0 9 1.5 20 0.5819 7.69 6.23
12 -2 0 0 5 1.5 20 0.0090 5.96 4,53
13 0 2 0 7 2.5 20 0.1649 7.85 5.70
14 0 -2 0 7 0.5 20 0.0295 5.96 5.00
15 0 2 7 1.5 30 0.0224 7.07 6.10
16 0 -2 7 1.5 10 0.0125 6.58 4.90
H 18, SAENAEHoR MHAISH snjAlx =4tdls AEZAL 2MEM
T 8 =R ek HoMEe Fat pak
hake 6.965544 3 2.321848 53.427870 0.000000
A-27|dTe 4,102906 1 4.102906 94.411657 0.000000
B-Z7)AbE 2.663776 1 2.663776 61.295941 0.000005
Oz e A 0.198863 1 0.198863 4.576012 0.053671
FAsAl 0.521491 12 0.043458
XA A o 0.521339 11 0.047394 311,834336 0.044144
& 03] 0.000152 1 0.000152
T 7.487035 15
wEHat 0.1923 of| 2 oA Alagt 2.3451
5 & 6.9308 AAASRY 0.9751
HE A 2.7547 A A 0.9302

2018 = AR TN
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9. I —_ = — —
B REEEED
A= Acidity = 6,78 + 1,01A + 0.61B + 0,22C

T8 SR Z| Ao Z| st A| X3t R
Al 27|gFE in range 5 9 7.79%
B: 7] A= in range 0.5 2 2.00%
C AE =x in range 10 30 30.00%
AbE Maximize 5.85 8.01 8.01008%
ARdES Minimize 0.0050 0.5819 0.138701%

A 6) UFE - 47|78 dAA 4
A 7|17ke) W2 oAl 2] 328 AIE GC-TOF/MSE HAJske] 28 dAEdS A%
ol3}e] Fisher ratio Zro] 2000]4FQl, & 507%F9 hAly & 7% dAEdo] AMA =)

24007
182007 o
162007 o
1.4e007 o
128007 o
1e+007 o
829005
624005
005 | | L )

24006

0

T T T T T T T T T

Time (minsec) 6:40.00 2000 10:00.00 11:40.00 132000 150000 16:40.00 18:20,00 2000.00
TIC

a3 13, CtefAl=Qf GC-TOF/MS 0|23 20tETH



O 14, &M7|7H8 2 Al E 9| Fisher ratio plot(

* Fisher ratio: (m1-m2)2/vi4+v2, m2 HH, ve He 2O

|-m >{>

H 21 47|20 @2 chefMzol F2 tA=EHE

No. Name Peak No, Mass Fisher ratio”

Organic acids

1 Qunic acid 349 345 467,31

2 Propanoic aicd 128 189 213,99
Amino acids

3 L—Isoleucine 113 158 355,49

4 L—~Theronine 150 73 295,34

5 L—Norvaline 74 144 256.65
Sugar and sugar derivatives

6 a—D—(+)—Mannopyranose 390 204 34411

7 a—Hydroxypyruvic acid 398 %3 209,81

0] FRo 4477 Teh WRAZY gAHEAS) Tl Wskshe AL TSk,
Shikimate pathway./] AR PEZ A thof ER3ch A HYAN quinic acid)@] Fisher
ratio gho] 467.31% 7V 7 Uiehdeh

3]

J{m

Qunic acid Propanoic acid L-Isoleucine
2647 det5 Jet5
I KACC 17058 I KACC 17058 I KACC 17058
3 AFY4 = AFY4 I AFY4
3et5 3e+5
b < ©
2 tev7 O 215 S 2e45
< << <
1e+s 1e+5
0 0 0
0 2 4 [ 0 2 4 6 0 2 4 6
Ripening peiods{months) Ripening peiods(months) Ripening peiods(months)

J8 15, s4U|¢HE ChaiAlze £ tAIEE HlL

732  2018HE ASHTHTIAN



L-Threonine L-Norvaline
1546 1e+6

R KACC 17058 B KACC 17058
3 AFv4 3 AFY4
ets 8e+5
o 5o 6645
® 3
< <
4e+5 4045
2et5 2645
0 0
0 2 4 6 0 2 4 6
Ripening peiods(months) Ripening peiods(months)
0-D-(+)-Mannopyranose o-Hydroxypyruvic acid
Fe+7 de+47
I KACC 17058 R KACC 17058
0 AFY4 O AFY4
3e+7
Ze+7
2647
4] ®
g 2e+7 g 2e+7
1e47
1e47
5646
0 0
0 2 4 6 0 2 4 6
Ripening peiods(months) Ripening peiods(months)

0% 15, 247121 Al el Fe HAFEE H(A2)

5 120 AFRAS QA 9%, olliA 3%, 9R U 94 920R HREHT, 6%(Quoic
acid, L—isoleucine, L—threonine, L—norvaline, a—D—(+)—Mannopyranose) 2] HAFEZA.L <4
717te] Aubg e wet Zrashs Fee Hel W propanoic acid¥t SVl S LpERY QI

s FAEAS Bkl SAAIR ] w2 tHAMAIS] profilingS B4R Zat SRR A(PCA)
W ARREH 2SI R A (OPLS-DA) 237} R*7F ZH2F 0,639, 0.8812 OPLS-DA ¥
do] B 23t Zez RN, AFY-4 f52 WA tEAzTt 470, 671d <AE S 1,
£ s/44717%00 mist] AAsHA HEES 2lskelnh

L

® KACC 17058 3 ® KACC 17058
O AFY-4 ¥ O _AFY-4
i)
& ope
‘».. “ |.
: i o :
8 : s ihee e
" . - g N
= ]
Y » X X » ) .V‘.‘: 3N ] »n 2 AI:I

0 '] W0 - ;
PCI(4B%) 100002 * 1]

(z}: PCA, : OPLS-DA)
27 16, $A7IZH CajAEe] ChAR| CHEE EA A
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071 2ol wlste] Aol AlRFEIHA 3, 6, 9, 12704
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ag 18, =M 7|7t HEAX 9| Fisher ratio plot

20

® KACC 17058
AFY-4
15
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22
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g oz
2 0
& 0 0 30
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# 22 sg7zo| E HREAZRS FL UASH
No. Name Rt(min:sec) mass Fisher ratio”
1 Trisiloxane 6:03.60 73 4.7961
2 Glycerol 7:05,60 73 2560.9
3 Butanoic acid 7:28.70 175 3.7652
4 D—Allofuranose 11:48.00 191 2.1362,
5 D—Psicopyranose 11:40.45 204 23.393
6 D—Psicopyranose 11:53.35 204 5.2941
7 4—D—(+)—Mannopyranose 12:09.70 191 9.7132
8 Glucopyranose 12:43.10 73 11,693
9 D—Ribose 12:34.35 217 2.0743

7100 B raz gaiAle]) HslE Haslr). & s72%e] Al BRI, ten

b gzl Hshel HAPE] B3 Soan] Wol AEESIT. S4/10e] G
2 27 9742 T 000] UERolrh, ArlARE AN 44 A% bet golgrt el
o4}

o] Auhel tiAlRlel shefo] MNHoR Thasks FFS v,

IENLL L W ——

a1 1] G 22 12M

a7 20, M7k HolAzo & ol2a20tEY

ag 21 =47[UE

rek
=]
1=
[Pl
1o
o
w
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o
@
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o
°
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o F2 AT

No. Name Rt(min:sec) mass Fisher ratio”
1 Trimethylsilyloxycyclobutane 5:10.10 88 34531
2 Trimethyl(1—propoxypropan—2—yloxy)silane 14:38.41 204 3054.9
3 1—{trimethylsilyl)—2—hexanol 14:41.02 204 2585.9
4 (1-Methoxypropan—2—yloxy|trimethylsilane 7:20.06 142 1813.6
5 Trisiloxane 6:35.40 179 1704.5
6 Silanamine 14:24.82 204 1289.9
7 1,2—-Bis(trimethylsiloxy)ethane 5:24 .81 131 1194.7
8 Silanamine 7:42.07 99 1027.7
9 L—Alanine 7:54.47 204 1006.4

40
& KACC 17058
AFY-4
30
20§
-
10 ® sLF &
g [ S=e s
g al 5 - 1%!2
o
o 40
-20 o
[} (s}
a0 ?
40 L ] . . |
-60 -40 =20 0 20 40 60
PC1(41.0%)
27 22 £47|7H] 012 HOjAE A PCA EA]
R 7 dax AYEy F71

3 3
Farsh BHES A 10y GhS HIIE B Thl (MR (AR 2o ol ThAlzst
2 Suls Ul FZehiioolm RS W) th) AWAR

Z gME EM E0Es Y EEctEL0|E &
7 g H2AE EERES RS
DPPH assay(ICso)” 0.19% 0.06% 0.34%
ABTS assay(ICso) 0.60% 0.69% 1.03%
Total phenol(ug GAF/mlL)? 117.43+2 37" 87.00+1.96° 95.41+0.18
Total flavonoid(ug NE/mL,)” 82.01+6.61° 49.11+6.61° 11.83+1.68

Y 1Cso(Inhibitory concetration 50%) @ B 50% AABR=E Bash HE(TRT Vit.C— 0.29 mg/ml)
? GAE(Gallic acid equivalent) @ ZAF T
9 NE(Naringin equivalent) : UJ&12 ek

736 2018HE AEATRETA



U spHeR AFSUAE 53 dE YRS AT 2
Bacillus cereusd] & TS UYL, Aulalze] A9 v zol a4z ulsie]
R4 Be FHUYES dehigi
# 25 ME=0/d=E0 st Az A4S H (2t mm)
7 & H2AZ Chaj Al E 04 E
Salmonella enterica 9.75+0,35° 14,7510,35 15,75+0, 35"
Bacillus cereus 18.50+0.71% 18.75+0.35" 20.95+0.35"
Staphylococcus aureus N,D1> N.D N.D
FEshcerichia coli N.D N.D N.D
Yersinia enterocolitica N.D N.D N.D
Not detected
A7Fsr=d dadz Ao wE AEiekE S ES] MDA(Malonodialdehyde)Q} g
BSA(bovine serum albumin)®] Z3lelA] G35 SDS-PAGEE E3lo] oFelst Axf daiAlz
Vs o] oEH 02 MDA-BSA ZAFES 57t Thste A& FARIskih
Sample(ulL)
25 5 10 20 40

i
=
A=

HF A%
s0]4
1% 23, MDA-BSA ZECE Rl SDS-PAGE
EgH vl ) ol ) A2 o2 ISR gl A9k A i 52 AeE ¢l
a4 20 S aHE AP A 94 21 7S SISk

wol



N 8) =Y LEA2 A
AFY—4 525 o] 83t WaA|xet SRHolA 3 &8 A dist 535&H d=siert
(Y 3510-2017-0039860).

H 26, ClEjAx 22 H|0]A HiEHH|

Moz 5 & (9)
AR (A e 7.49%, WE 7.8°Brix) 20
o2& (57.8°Brix) 30
|50 (12, 6°Brix) 10
282177 5°Brix) 5
A 35

3 A 100

H 27, Ci2fAlx 88 HYEHH|
M= 5 & (g)
okl 2 12
oA (57.8%Brix) 20

o RkEH(12.6Brix)
2221577, 5°Brix)

A -
2 A 100
15 INE ' 2EH0|A ‘g2

_ 138 2018HE AEAFETA



[}
[oo]
e
Folr
1=
o
o
Log
Lo
it
Am
0x

7 E H2AE CHAE EEEES
pH 2.88 2,97 2.95
A (%) 8.61 7.82 8.57
= (°Brix) 15.1 7.8 5.46
2= 87V Hmg%) 4,624 5,900.78 5,666
Formic acid - 125,90 -
Oxaxlic acid 5,63 5.29 18,98
R Acetic acid 4222.10 5090,22 5339.56
B tic acid 38,12 206.18 53.99
(mg%)
Succinic acid 17.50 23.38 46.50
Tartaric acid 19.52 - 73.88
Citric acid 321.28 449,80 134.44
2 Sa)olu| 1A me%) 37.42 105,79 258.14
Aspartic acid 0.29 0.10 0.18
Threonine 2.01 4.89 9.52
Serine 0.92 491 9.61
Glutamic acid 4.18 13,71 24.76
Glycine 0.80 2.56 11.02
Alanine 2.90 26.33 39.10
i<k Valine 3.07 3.30 15.29
E Methionine 0.51 0.70 5.12
3 Cysthine 0.07 0.09 0.38
L Iso—leucine 2.29 2.38 10,54
AF Leucine 4,13 3.74 23.78
(mg%) Tyrosine 1.66 1.70 14.66
Phenylalnine 3.29 3.03 16,90
Trptophan 0.00 0.00 0.00
Ornithine 0.43 1.05 4,37
Lysine 4.20 3.75 22.95
Histidine 0.66 1.27 6.08
Arginine 2.95 21,64 27.65
Na - - -
Ca 0.021 0.076 0.037
K 1.438 0.822 2.608
w714
(ma%) Mg 0.594 0.020 0.810
P 0.003 0.002 0.012
Te 0.003 0.003 0.002
Mn 0.001 - 0.001




e alzo] e guHo]sol gl

oz WA} gl

F7HE Wskew, tHleRe] B, AlsE 9ol

FelA Aol AT,
[e]

5

Ol

g AT 78R gast

6.22~6,25% 0.2 ZAF

27. S5g Az ZSHIHINE M H)
T B2 =3 718" o J|E g J1E 2 7|E ot 71§
chLE o)A 6.99°% 5.56° 6,25 6.08" 6.00"
o2 6.25" 6.25" 6.16" 6.00 5.91°
V25715 7F AR 2978 Harol tiEl LD A%
7 zole Bl AR 7F GORh Qitks A1 olu)(pd0.05), TRERjiE Al &4 WE AR Bl tia)
18D A=
WS4 ES
54.7% 8= sz e
352) 453%
(299)
SEAYEHE)
a3 19, 2R ¥ 2EH0AY FHIISE Y FREN oxZE
Soang S4ARCYE Aok B SO SQARCyE Ao ooy 7
(r=042 , Cumulative Proportion of Varance=71% ) {r=0.42 , Cumulative Proportion of Variance=71% )
Cref e 2uojA rrefe s
1% 20 228 chfAlEel X ¥ LT
H 27 S2d HEAMZO HSHIIOM XHIH)
T 2 53 718" o 7|& g J1s SriaviE-] o k=3
EERCIE I EN 7 oRh 7492 7.16° 6.91° 6.70°
meeg 5.95% 7.95% 5.86° 5.88° 5.58"
V2513 7 AR 978 Hatol tiEl LSD A%
7 zost BAL AR 7F SR} Qiths AL ou|(pd0.05), tHERlE Al &4 EE AR P
s 1LSD #H&5
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Relative Increase in Liking (% )

Relative Increase in Liking ( % )

@A) i
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WIEE U FREN AXZE

] eEr o | — Ha
-~ = é ﬁ - | =
R a =
EEEEEE sazag S s suARcye EECEES S g
(r=0.8 , Cumulative Proportion of Variance=68% ) (r=0.6 , Cumulative Proportion of Variance=68% )
SEEETTPY EEE]
o =5 = =
28 22 2RE HEAZY X U HTZ
g
1w
5
#ojg= ua ) > e
56.3%
(363)
Hoj§8
—O| S 0
ST EAR)
(=) X5 = =
2 ¥ 2mMolAY FH/sE U FREN XY
- o 2
=¥ L

st zEet g oot sua=ceg ELEE LS

(r=0.4, Cumulative Proportion of Varance=66% ) (r=04 , Cumulative Proportion of Variance=68% )

EREEEY ES sojg2s
O 24 529 A0[Az9 QX H YL

Differences from Ideal (3-point scale)

Differences from |deal (3-paint scale)




5 o) 5 = > 3L
A 9) 59 dadx FHAR 43
Abeet g 67197 B4} A9 g Ao wuEged ety S4E Hut
A UeA gt JlAE 3 AgeRER BAuspl A1 Bele et S4e g
GE7lehe AT o AP 2 AEst E Qe AREg
- Acidity 2800 Sugar content
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200 .
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g 108 S S E W |esee—e—a—t—t—a—e——i—s
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Acidity

250
2.00 W
15%C
- 155CIh)
= U 2%
£ 25°Cih)
§ 35
—*=35'Cih)
2 o0 i
- :
0.50
0.00
02 46 B1012141618202224
Storage period (weeks)
Lightness
100.00
158
151}
20.00 25¢C
25
I
80.00 =S5 h)
3
T 4000 ;
N‘:lm«i_i_i P
2000 ' "
0.00
02 486 B1012141618202224
Storage period (weeks)
1es00 Jotal aerobic bacteria
15
"~15Cib)
= BE-O1 I5%C
~25°C{b)
5 35°%C
v g | = avom
S GE-O
5
4E-01
3
®
© z2g01
T e e e e o e e o o o o
0248 B1012141618202224
Storage period (weeks)
o= 27,

(44 20189 = A&7 1N
=

15.00

10.00

Sugar content(Brix")

5.00

000

Sugar content

0246 81012141618202224
Storage pericd (weeks)

Redness

20.00

15.00

10.00

a"(D65)

500

o0

-5.00

15°¢C
15°CR)

25¢C
“25CIB)

5T
=*=15°Cib)

BE-01

8EM

4E-0

Cell count (CFUImL)

0

0246 81012141618202224
Storage period (weeks)

Total Coliforms

155
15°Cib)
25°C

~ 25
35

=*=35¢C(h)

R e
0246 81012741618202224

Storage period (weeks)

- Yellowness
L s o S =
30.00
1
w
a
o 2000
15C
15°Cm)
L
10.00 & EZ}.IDI
kLo
=*=35Cm)
0.00
0246 B1012141618202224
Storage period (weeks)
*(o): Hlo]~

MEgzE sz & oS =H0[A2

SHH3} H

]
AEsil). A=
dul) o) HE AlE



# 28 SRY UMz K575 osAd Az
7 & =xxE HESE mmaary T ESIE amaam

oz AbE 21.93 0.9142 23.10 0.9864
o) 71X 1E B 37.93 0.8728 37.32 0.8711
° AHE 13.21 0.3196 13.69 0.2753
HojA | sle e 58.32 0.8103 59.29 0.8092
on b 14,58 0.0975 15.41 0.0743
W " A 12.53 0.9450 12.77 0.9408
| < AbE 26.65 0.9875 32.13 0.9873
HlojA | s 23.37 0.1368 26.65 0.1468
0w Ak 57.87 0.9853 64.22 0.9954
& = 7reATEE 32.69 0.7946 31,98 0.7921
I R A 51.18 0.0000 53.19 0.0009
0.9754 84.83 0.9752

BEEEE I re e

[Sw—————————|

745



H 29 2FRY WAz QEI|F oMY Hyt
T B s RE7I18HAHE) EEA ZE g8718t01E)
o 28 23.10 0.7 16.17
BE RIS PN 58,32 0.7 40,82
BEKE-] 26.65 0.7 18.66
m= SzHo]A 26.65 0.7 18.66
| 27 64.22 0.7 44,95
o] S-zHojA 83.18 0.7 58.23
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7} AE 194 Bt #F F AYEZL2 YA B Saccarhomyces cerevisiae MAS—39} ZAF
M =0] 945 HF Acetobacter pasteurianus AFY—4, Gluconobacter oxydans GV30-15
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