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SUMMARY

I. The title

Development of functional vinegar drinks by using kiwi

I. Research results against goals

Commercialization Indicators A research-based indicators
Uiliztion
IPRs commercialization academic results tec policyﬁ-Pr
ed | no| omotion
Te Tec
att : Paper uca| log
Research I%ll Co | Te rac }(g Cpgé tio| vy N }%
goals Ap| Re|ogy| I ch Job | U0} Gar din | ol o U g | Bres
plic| gist | Tra | e nol | Re | 0| 1| e non | g8 and| npo | zafi a
ati | rati | nsf gﬁlz gtgg \{leen ati 135 aio | scr | - | pu %‘;1 \éﬁ{ [%11 pro
onjon | € g - on | et | sa t})llg nee| ivat| cy {?8
on | ups me d 10n n
nt
final goals 1] 1 1 2 3
this | goal | 1
year | result 1 1 1 2
achievement
rate (%) 100 100 | 50 67

. Objectives and necessity of research

1. Research objectives
- To establish a vinegar fermentation production process by using the kiwi, which is
produced domestically

- To develop a healthy kiwi vinegar beverage which the consumers can enjoy drinking.

2. Necessity of research

The production compared to acreage has been increasing these days due to the
development of farming technology. However, discommodity rates have also been increasing
because the average age of the farmers is increasing.

According to the Sacheon Agricultural Technology Center in Kyeong nam, it is reported
that about 300 tons of discommodity have produced in 2011.

If this discommodity is distributed in the real market, it can make the price of kiwi lower.

Therefore, we need to invent various kinds of processed goods with it.



IV. Scope of the research project
- To establish the optimization of acetic acid fermentation process of kiwi
- To establish manufacturing vinegar beverage of kiwi
- To analyze the functionality of the vinegar, its beverage and the scent
- To evaluate sensually the final vinegar beverage of kiwi

V. Research projects results
- To establish optimum conditions for the development of kiwi vinegar

To develop the Functional vinegar using Darae wine and kiwi juice.

To verify its functions through */n vitro’

To set the vinegar drink blending ratio based on the consumer preferences.

To set the vinegar drink blending ratio based on the consumer preferences.

VI. Research project achievements and plans for application

- This project can build up the foundation of Sacheon special wine and food development.
This will allow us to the development of the local economy by promoting the consumption of
local produce of tourist Farm.

- We are planning to have additional researches about the changes of functional materials
during the future aging of the functional vinegar beverage of kiwi. We also plan to
commercialize them later through technological transfer

- This project has derived the results of two Exhibition promotions and one patent. In
addition, another patent as well as merchandising will be achieved soon.
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a2l =EHE 5,095 5008 5,225 4945 -54
= (YR 53,827 53,451 B1,787 B0,144 =21
=EHE] B,263 7O §,452 6,135 -449
otgul =
=Yk 43,721 38083 38,888 38,183 -149
=EHE] 4,429 480 5275 5445 32
EHARE
= (YR 36,558 39,983 43,853 B4 738 98
eote | =EHE 12,883 11578 10,679 10,023 -5.1
HE =eda ozl 44,703 40,404 40,778 39,824 =23
sam =EHE 12,802 14838 15,359 16,830 B2
- = (YRR B3,247 98227 106,854 117512 141
O =u4EY $29 3o
(Ete: H &3, =, %)
20104 2014 20124 S =%
= St 2,167 Fi2 2817 .5 2987 1,114 144 1640
o TE 1.540 738 1,102 (5.503] 1,705 958 | h45B 456
o) AEHE | TH 8525 13 B835 | 1,091 7494 928 -132 | -149
Zted TE 3098 823 3,732 742 4917 g51 ] 318 282
EOlE 2l 1,700 1,535 3080 2584 4289 3817 393 3688
A H T2 2.3 1,122 2733 1432 3229 1847 182 1540
T 574 148 B37 215 1,174 487 | 398 | 12585
olzu =
& | 38125 19,180 37215| 18354 | 37785 | 15,238 15| 48
. <@ | 95881 | 59572 | 108,883 | 63,209 | 116,955 | 65,526 7h B
T & | XheG| 7685 39322 9619| 44908 10822 142 125
« ME AEFEHE 2013

_14_



H 38 dzEsd g A 24

Al 1A ATy
L 24eE 33 24 I

7}

P

7l ¢33 B

HE,
B

4 HIE AR

(1) pH % 2t%=

pHE o33 A& 50 ml€ ZItHE pH meter(model 3510, Jenway, UK)E Al&3sle] =3
kAT AF= AOACR000) Moz ZHAsAt o743 A5E 0.IN-NaOH &4z pH
8.2+0.17}A =3 A7]d 4289 0.IN-NaOH®¢] 4H] mL +£& T3 & Z4Hacetic acid o2 3t
Atk 7 A2 33 whEete] gt HHgo 2 YER it

Z Ak ) IN-NaOH®e] ZAnH]gmL) X Factor X 0.006 X 3]Au}< 100
(%, acetic acid) Al 52 F #FH(mL)

2. F H7PgEd wE A E

7). olsetd 54

Z1ed WHUE sy
< o343k AlZ 100 mLel| FFe] SFTE VI F S/ s T8
o

= A3 ASEE YA R 7] (Hanil micro-12, Korea)= YA &3k

=

42 Miller(1959)¢] DNSH o2 EAstilth A5 T &%7F 1.0 g/lolstrt SA F4shar
15 mL A&l 0.1 mL& 53 % DNS AlefS 1 mL H7bste] 100C = =4 108 &

d TN TAE ANRE A7 WAste] 3333 =4 Spectronic 2D)E A&k 570
nmell A FFEE A5t A vasio.
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. 484 phenolics & =3

484 phenolics= Folin-Denisg(1912) 0.8 ZA3stth YA 2 2a A59S 208 3
e & 0.5 mL& AlgFo] BF3a 25% Na,COs &9 0.5 mL& H7lste] 383 A2 &

2N-Folin-Ciocalteu phenol A1¢F 0.25 mL #7}sle] £3F thg ALoa 1 AlZF 52+ A
A WA AT DA E P S 73333 54 (Spectronic 2D)E ©] &3t 3
& ZAst9on, old F phenolics ¥ gallic acids o] &3te] AP FEFHOZHE
FFe et Gallic acide ©]83 EF=412 gallic acid®] #F&=7} 0, 25, 50 100 mg/L
= 3lo] 99} e WHo R 750 nmol A FHEE S FAdsEAh

t. n vitro 73] 3443 84 FA

e DPPH &}tz &AZA

DPPH #tZ A4S Blois(1958)2] #H-S <k W
o] 1.5x10* M DPPH olg+& £ 800 xL 7}8ta vortex® #YstA &33F
3023 WA & 525 nmollA FFEE SAsAT. o4 =
5 200 LS FH3to A3tk DPPH 2Oz 2AZA 2 Ad7e 24 o
Tot] MES(BE FASIROH, 7 AP 33 WSt HAFo 2 YERS]

e ABTS &}z &7 &4

ABTs" gtz &7 &4 7 mM ABTS" 5 ml¢} 280 mM KiS;05 5 mLE 410] o] 52 X
of 147 1641 HAAIZl ¥, o] & T oeb-&3 ¢F 1 : 88 HI&E 4]0] 734 nmollA] thxF9
EF% ol 0.7£0.027F H == =43 ABTS" &89S A&39t. 4343 AlE 100 pLet
ABTS" &9 900 «LE T3ty 30x7 &S & 3830 vhSA| 7132 734 nmolA §3 =8 =
AstAth. ABTS cation (ABTS") @tz &£ASAHLE 2379 34 dExTY FFEE T35+
MEERE AL, 24 AP 33 wbEste] Fghe = et AtUoo et al, 201D,

e FRAP assay

FRAP (Ferric Reducing/antioxidant Power) assay-= (Joo et al., 2011)e] WHS A}&35}¢]
=439 th 300 mM sodium acetate buffer (pH 3.6)2} 40 mM HCIZ &3)A|z1 10 mM TPTZ
£ 783 20 mM FeCl; €88 AH-&3t9 ) vlg] Al =9 sodium acetate buffer, TPTZ &<}
2 FeCly 8945 10 : 1 : 1viviv)e] HI&2 3t 37CollA 15&3F ¥H-3-A1A FRAP Alek&
H|3laAth. FRAP AleF 1.5 mLE #3323 A3 A8 45 50 L EFstd 411, 37C ol A]
3 A7 F3E 693 nmE SASEAHY. 24 dExTEE oS 50 yLE ARESH
1 FRAP &4& §3% #ox FASIH. 24 2432 33 wkRste] F3fste] HAgtos

LERA AT

K

LK
o AN

&

2 & AN
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= R

e

Fe ol

QD F714F

F714F E4& HPLC(Agilent 1200 series, Agilent Co. Forest Hill, Vic, Australia)S o] &
stel 43T AlRE SRTE ARESY AATEER 34ste], 0.2 ym-membrane
filter(Dismic-25CS, Toyoroshikaisha, Ltd)& o 3}ste] F7]4F B4S 93 A|EE FH|sH T
AAEe AE 20 xLS TSKgel ODS-100V column (4.6x250 mm, 5 um, Tosoh Corp., Tokyo,
Japan)e] Aztel HPLC Al2®Hlo] F=Ystar 30CoA o524 £1(0.1% phosphoric acidE 1.0
mL/min £52 o]FA71HA UV HZ7](Agilent 1200 series, Agilent Co.) 210 nmoll A 714k

< AU IS 2 2o q EA% 5% 74 d#AA Blaste] A @Fs T

(@) frejotn| Ak

ot BAe AP dAREE A8 1 mL¥} HPLC water 4 mLE £33t
60C A 1AZF 7tEalS Ayttt 1 F glass filter2 o3l A& oS 60T of A
7Y w55l 25 941 FEAHAY. w5H A5+ sodium citrate buffer (pH 2.2) 2 mLE
H7vste] &3] ¥ 0.45 x«m membrane filter (Dismic-25CS, Toyoroshikaisha Ltd, Tokyo, Japan)
2 o33 o HS ofm 4k AFEEA 7| (Hitachi L-8900, Tokyo, Japan)E o] &3te] #4319 th

3

/5:}

A

2. 27 % pilot scale(0.1 toell A ZAF @E

A

(ICELE Y

(1) pH, 4t 2 L4378

2%
7 A1eE WHUE SRS

=

o3B3 o
i

@) 7+84 EL

alr
/\01—7] oﬂ 7] = H}

it O

ok

R ] S A

. &84 phenolics & A
71 7led YHUE TR

o f714, fEobml
470 F1%H P2 s,

2 #5%t € A5 =A

g 870 mE Axe ASHI} D NI ZASE AANSYET e xFEe 22F7)
A9, AdHgrieddn g§RA 9 A 508 diEE st o, gido] v, &, A
2 A A 715 ES 1very bad)ol| Al S(very good)7tA &) 4R Hrlste] FFzEo 2 e

i

53 A=W & o]g3te] AAFPoH, o]F, MEE AS AA AT
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3. He4zeE AX

7h wigtHlE A

D wEHEs Ae= A
Az 25 JNEeEr] f8l midHls AL A3s AR APt dexd
Hel 2557 Ad, deAdriedisty 7 5l e 508e e Addsidien, =

= ol =11
B AHg AR AV (ST EME B AT 203 HEE ZAES AT

(2) YWrAaHAF A3 5 ZAF

A% AF £A A 20159 89 193 89 30U ARHAE AAA Dol BAGE

B GERPE 0B DA AwanlA MWE o B ATelA A F < B
A o -

s S ol
Azga5e 7|Ed ESAIHAJE A= (CA} HAIZE, CAF MAIE) 2A1Z 08 H3s =A}

il
Ll

. Ad AEFY B4 4

HEJFAAANA A2 % H2ER FAL NEOR JANBANM BHE ARE A

&3k
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A 2 A A7rey A

YAl Zi‘:‘r(:L*’f.‘ D.

WE Ao w2 pH 2 Z4ke] Wl Y 29 Zoh 43E FE 4%Y W 2Ex
(0 day) pHE 379909, w&7} AP 452 Yol HF 2721 day)oll= 3.030)ch ¢=&
TE 6 2 8% A% wd x7] pHE ZHzF 382 ¥ 3830]om, waFI|olE 7+t 3.08 &
3.140]1 Ao}

a7l 13g wet AxE Zrbslgon, ¢3S 5 4% A HaEx7)0 day)
AEE 0.21%R o, HaF7|21 day) A=v 3.93%ATH olw, AHdE HAFE o]EF
o of 5%tk ¢S & 6%9 ABF TEERV] A=E 033% fqoH, LEF]
534%F o] &2 &9 o 68%E UENAT. ¢EE & 8% A¢ TExT] dxs
Fom, MaFr] AEE 6.48%2 o2 & 62%E ‘/}E]rLHOiE]' dis TRV =
b S HYoH, 43L % 4%Y W M & FES ‘/}EWP}V]”} =73
TAEAICZN 4.0 ~ 15.0%, wive)ol <zt & ”]i]E AEE YEUH. A= E
g o 5% o]FY AEE G fdiAe dEE T %7} 7HE ARk Ao

=
=

o 4

> o & rlo |
AT N S

1

4 A

3

N
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40 1

—— 4% —®— 6% 8%

0 3 6 9 12 15 18 21

Fermentation Time (day)

—0—4%—8—6% 24— 8%

Acidity (%, as acetic acid)

0 3 6 9 12 15 18 21

Fermentation Time (day)

a9 2. 7] ¢3L 5o & pH € A4=9 ¥l
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U 3 HAEE 23

(1) pH 2 2=

T AETHF AR S AESV] A8 gEielAle. 12%)7 =5 1 12 343t 43
5 6%E AASPOom, 2AEFA, pasterianus A8)E 2.5, 5, 1.5%(VIVIE ZHE3t 30T ol A]
2147 Aoz 2R aE AYPAHHIH 3).

a9 3. 37 HIFT 273

HE Aol wE pH B F4Ae] W= O9 4 ~ 19 59 Zo 2 &x7)(0 day) pH=
w HFFo] 2.5%VNVANMTE%VIVIE F7Fel whet 242t 3.8, 3.82, 3.82¢1%lem, TaEF7](21
day) pH+= Z+2F 3.1, 3.09, 3.09= &7} sdo we} acetic acid 5 F714ke]l A= o
pHE Sotbslou, T¢ HFF BE Aol IA YAl FUATHE 4).

A —0—25%—8—5.0% 2 7.5%

Fermentation Time (day)

19 4. T FFTF @WE pHel W3}
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LEE7)21 day) 4= 513 ~ 5.16%%2 T HE o W Aol A oy, T
25%(vIVIE HEL A FEFV|A 5.0% olFe AEE YA oY, TS 5%(vIv)old A
=23 A% da 1594 5.0% ovu A=E YeERIATE 5%Vl HES AS wEA
50% ol’de] z4bs A PeE=R, F HITEFL A & nHEt HEFFL 5.0%VV)7T
Age o2 AAEHJHIR 5).

B —0—2.5% ®—5.0%2—7.5%

Acidity (%, as acetic acid)

Y 3 6 9 12 15 18 21

Fermentation Time (day)

a9 5 7 HEF 9E Axo W

2. A Hzxe A=

7L FoE Az Az 24 A
Ao Az AxE Y8 Fo F7piw e A 2 BE AAS e 24EE sy

A ; TEisRI(Ale. 12%)oll Al H st E4g Ao #EFS 1 12 JHANA HF ¢IE T
7} 6%7F =A g & i*& Fg.
B ; teield(Ale. 12%)° &
F=7F 6%7F HA 3} F

3.

Z(rapidase) At FAoe) FEFS 1 12 XA HE 438
Z= o
rapidaseE #7} & 45C &

A G4 A 21E AYATE vgo® FHoee 0.1%

gkl Hae) dses AT A 249 =Y 10 LE 20 L 2EE7]0 ¥a F
T 5%(vIV)E HFst A-225 ~ 30C)oNA 3043t 24APEEE ZPA AT 30€3E 39 1AL
6)

o l‘N'

2 ANBE AFsHA o3t EA4S £4stAti(a
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0 day © 30day (0T &)

a9 6. Fo A7F B o2 Ao Az Ax
A TEleRAle. 12%)0] Foh) #FS 1 12 g4 (FF ¢2E 5571 6%),
B ; thefebel(Alc. 12%)ol & (rapidase) M3 Iohe] #EFS 1: 182 IFA(HF ¢3L 57} 6%).

. olsiste

oX.

(D pH, A= H &3
AT Az Ax 2AA4AHES AES] Y3 gaEieAdAle. 12%)00 Fohe) AAFA A %)
B A(rapidase) A elgk FAohe] AFB )2 A3ty dIE FE 692 HASIHOH,

22V 5T(A, pasterianus A8)E 5% HFdh] A2(20 ~ 25CT)AA] 304 7F AA oz 4k
kel

ro

2 YA AT BE Ao = pH 2be g d3&e] Wete O9 7 9 19 8% ATk
g x27](0 day) A =9 pHe 354K ow, Hart Agd45 dopx wFF7|(30 day)
o= 3.10]At}h B A% A$ waE X7 pHE 3460]0H, daEr|d= 3.13°]Utt pHE
A3 A3 Fok HA7pEel] mE fFolHd ztol= AT (2B D

37
—0—A ——B

3.47

31r

pH

2.8+

25

o 3 & 9 12 15 18 21 24 21 30
Fermentation Time (day)
a4 7 oY Az 2E

A eIl 12%)9) Bl BES 1 12 4 @E %
B ; thefebl(Ale. 12%)el E/\(rapldase) A3 FoY HF2e 1 12 HAHE FI =5} 6%).

pHe| ¥3}

P
3
HE BE7} 6%),
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HEZ7]1(0 day) A 2 B A% A5+ 42 093 H 1L14%A0 dary gl ot
AEE STk TEF7IE30 day) At=E= A7 525 Bl 5.14% o, ofuf, AAE ZAFY
O|24 FE2 A AR F 67% B Ax oF 66%ATH A Az UFE 2894, B Alxe 30€A
A= 5.0%017 oI, dA Axo] FAHEAISEA wivh) 4.0 15.0%F A E ] Atk

A 2 B Axe BEX/O day) F=e FFE 61%ATh. 2AFES Aol Y& mkel
Agow FILe AHAA A4S AHNA HxE, Ao 44 AP wuldste] dme
S AT HE 27 A A 2 B A xe &dFE o] 47 0.5 @ 0.3%= 2AErt A
o) SRHUGT AZEA, BEEE0 day)o] TREL FEHE 0%olAT. HE P TIE
dare 249 An Aokl APl e §o7Q Aol gAY 8)

—O—A %8B

Acidity (%, as acetic acid)

0 Il I Il 1 I Il 1 I Il I}
0 3 6 9 12 15 18 21 24 27 30

Fermentation Time {day)

Alcohol (%, v/v)

a Il Il Il Il Il Il Il 1 I
g 3 6 9 12 15 18 21 24 27 30

Fermentation Time (day)

99 8 Ao 4z BE F A% dge W
A gEieidAle. 12%) Hohg 35S 1: 12 g4 (HF 42 5571 6%),
B ; thEl9}Qd(Alc. 12%)o] FA(rapidase) 2|3t Zoie) #AZS 1: 12 FJA(FHE S3L 557} 6%).
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2 7}

)

K

el

9.6 brix® o,

ST

[

ol
=
o X]

ar

8.8

=
=

T

Z

H O
T'CZ‘I]-

iy
2z 25 9.6 ~ 9.8 birx”®

=
T

&2x71(0 day) 784

ar
=

_g]

71(30 day)7FA|

S
=

B
S

8

al
=
=13
=

ol

7100 day) A & B 2 z29] 3

71(30 day)7}=] 44.84 ~ 48.38 g/L

T

=
=

7HEA%

=

L

7ol m

3

=

o

pzs

T2 Z+7 36.36, 46.91 g/Lo| A

%
o
)

)

30
30

——A 48
24 27
—O0— A @B
24 27

=7} 6%),

21
21
12 3XHF

18
18

15
15

=

12

12
Fermentation Time (day)

Fermentation Time (day)

1= 34 (3

127
104
60

(1/6) 1ebns Bupnpay

A gEglAle. 12%)9 o) 35S 1 -

=71 6%).

Ho
ofp

ol

[e]

B ; theiekel(Ale. 12%)9 & A(rapidase) A )3t
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oft
1
ol

t}. &84 phenolics &

polyphenold 3}3HEE 2] &9 oA AIER %i%%oﬂ %ol o] vk A el
A g A A4S UEllE o E gy , FAE Ao m T8 JAAE A
L3l= Ao Z AHA oy B A7} o] F o x| a1 JqtkHong et al, 2012).

A9y Mz Ax AL HAES] 9% 84 phenolics gFe 13 107 2o w8
%710 day) A 2]%°] 484 phenolics $F&F2 0.51 g/l o, &7l g wet Z7}st
o HFE 1244 0.71 g/LE o]FFHE A= AFE HJor, TaF7|(30 day)ol= 0.68
g/lLE YeRIt. B Az AS 2a x7] 060 g/lLAalA F7]ol= 058 g/L= Haxr|et &
zkel7F A th. 84 phenolicssE S A3 A 9 BAx 747 D EAT mE {F9HQ
zZtol= RIAARE, Fohe) H7bgRed et AREES HIE A Tl B 52 Ao 2 YERT

A A zxo] g a3 Z7]|d vlg] o] FrhstA = ol A AARFES H7tst
kg % 7)o JJrZOH r=o] & phenolics Aol T3] &EHA ¥ Ao AT
=2

081 Oa @8
0.7}
0.6}
0.5}
0.4}

0.3

0.2

Soluble phenolics (g/L)

0.1}

0 3 6 9 12 15 18 21 24 27 30

Fermentation Time (day)

29 10 Aok AE BE F 584 AEgae W
A gElgkAAle. 12%)9) Ha #AES 1: 12 I FF 42 557} 6%),

et In vitro 7&9] 343 Y S

Aoy Az Az AAS AES] A ks &4 542 DPPH &tz &AAEA,
ABTS &9z A£AZ4 2 FPRA assay 3 7}A Wy o2 23 ‘}C}it‘r AAH o2 A 2 XA
gakst &Aool o, MRaFVIET HE 1294 M =2 &4 YEdt g 11 ~
a4 13).
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Fstdew, 1 A3 9 113 2

FAaF9s AAE 913 DPPH vz 2AEA4 S Ao
k. Zb 4134 B A770% 3 F A
2]
Els

e
ok @& 27]0 day) A 2 B 4%9 DPPH & ZaAEA &
kS g7} APHAA FHL oo, IHE 1294 % 71.92%, B 2% 59.17%=
M we B34S Rtk BE 159 o] FRE AA3F sl F F7ldE A A% 56.42%,

41.21%9 RS BRI A Az AS 28 ZV|RY F 1oﬂ =2 2Ae Hilou,
o] A 2E 2rEG SV i e 248 Bt DPPHE AALA=25E Fat
=d= st ®ol ol &Hal e Bt Se=RGeo ef al, 2012) InbH o=, £7
= FFF st &4 3ol daaArt e Aew 4y 4d#A JdemCho er al, 2011),
il oj¢} FARRE A3E YERAT.

7}
A
=

80

OA OB
0 LI
60 i i i hof f
T BB A T
50 T i
H
a0l B |

30

20+

10

DPPH radical scavenging activity (%)

6 3 6 @ 12 15 18 21 24 27 30
Fermentation Time (day)}

29 11 ¥ 4= 9E F DPPH 02 2784
A gEekelAle. 1290l Fohel AFS 1: 12 34 (HF L2& F=7F 6%),
B ; thejell(Ale. 12%)o] Ea(rapidase) 23 Hoie) EFS 1: 12 IA(HE LI 557} 6%).

gAksl 53} chain-breaking 42 913te] ABTS @tz &AAEA S 339 L
™, Y 129} Ao FE 27|00 day) A 2]x2] ABTS &tHZ AAZAH 2 43.82% %5 S
o, dErE Mol wet %7}—3}04 g 12°‘azﬂ 74.08% =2 717 l__';—% g4e Jeguydch @i

o
Ll.&

Uetwlon, &g 159 o] FHE A A3
710l I3 tha Be A4S B

o
T~ =
()
ol
SN
2
Y
i
ofN fol
2
2 1o
Mr s
I
= ot
O‘| \]
X By
HU IS
fu
gj :L
N
b o
i
flo
lie]
ox
flo
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9Gr
OAa @B
80
76
607
5c
46
361

207

10

ABTS radical scavenging activity (%)

6 3 6 9 12 15 18 2 24 27 30
Fermentation Time {day)
a3 12 o) dx @d F ABTS 2 2AZA
A TgEeRIAle. 12%)e Ao FF5S 1 12 34 HF 432 F=7 6%),
B ; thefebl(Ale. 12%)°ll FEx(rapidase) M]3 Aohe) #AEFES 1: 12 JAHF ¢ZE TE7 6%).

slde =48 9sle] FRAP assay2 3t on, 7 Ay 18 133 7“’/} ‘;% B2 %
o] ¥ e wE 270 day) 27 0.496 2 0.643014 A& Moz Zrlsity} wE 1294 2
ZF 0916 B 07742 7 £ €S JYeRgth 2E 15Y4 o] FE %‘-8— 728}l
HAFHoZ 47 0714 2 05118 YeERNlen, B 29 4¢ &E 27| ddo] i
ST f&%e—:‘r"— A g0l EA 3= reductones’t Al F3h= —’Fi%ZWP N E At EAF
S 2A sl B4e Uehle AoE st 243 HHHcs AdH s Aer 4
A °“:—H1(Hong et al, 2012), & AFA= DPPH 9 ABTSHUZ AT FAG AEFES

UERA AT

1.0
OAEB
09r
281
9.7r
06
2.5
04r

03

FRAP assay (ODgggnm)

9.2
2.1r

¢ 3 6 9 12 15 18 21 24 27 30
Fermentation Time (day)
a9 13. Foe 4% 28 F FRAP

A ; ThEleRRl(Ale. 120 Fohe) #FE 1: 12 84 (HF L2E F57) 6%),
B ; thEiobl(Ale. 12%)°ll EAx(rapidase) A2l Fohd) A5e 1 12 JHFHFT ¢2& 571 6%).
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ok f714F ® fElolr] At
QD F714F
Aoy Az Ax S AESH] AT /714 FEFS E 139 2Uth A 2 B 2%
A acetic acid, citric acid, fumaric acid 5 359 f7]4te] AEHJoHW, 2% Hio] 7} o
S mlx= acetic acid7} 7FR =& S UERUIQATE A Alxe AS &= 74 ke
6,199.17 mg/100 mLell o, F2 {714+ acetic acid® 6184.31 mg/ 100mL=Z Elyith B

fo
Ho
N
[
Mo
[ab]

a

@
=
o

Q.
a
fru
»
—
S
—
o))
1%

2zl & f7)4F FdFS 6302.29 mg/100 mLolRoH, F
mg/100 mLoltt YwtA o7 {74 SEFdsle] xjo ;
st= Aow d#EA d=d(lee ef al, 2012), ok A7 W
A RAA

FTI‘

B

>

4

o

N

it

W,

e

fo

ok

L

2

o N
[

E 1L Fo) A7F i e #7148 AR v

Sample?
Organic acid (mg/100 mL)
A B
Acetic acid 6184.31 6141.68
Citric acid 13.67 29.82
Fumaric acid 1.19 0.84
Organic acid content 6,199.17 6,172.34

DA gElelAle. 1299 o AFS 1 12 4 HE 42 S B} 6%),
B ; gl ekl(Ale. 12%)o & A (rapidase) &3k Fotg) #FS 1: 12 34

(HF &3E =71 6%).

@) frelobv 4k

Aoy Mz Ax AAHS HES] ¢
glotu| it I FFo| wel gho] JFE F
= Aow dHA JHKim ef al, 2011). A

o
Ho
AC)
o
o
b
>,
i
ol
rlo
=3
)
)
m
¥
2
1>
P

(]
Jo

oZ 4HA o, gAZE dsoA FH=

0o o
1>
BN

(o]
:lo
AC)
o
=)
kr
2
ox,
M
o
_>;1_1‘
s

Ir

]
X
1504

3] qtsbA| et ARSI A R Ll lysined} tyrosine®] ko] ThE ofw|thol] HlE E=UTH
A 2zl AS F foobu At g 626.13 mg/100 gol o™, 8 fglofr| Ak lysine,
tyrosine, Phenylalanine, arginine®. 2 Z+z} 61.96, 49.53, 44.13, 42.94 mg/100 .= yElytt}, 2
z9] A& 233tA slFE ofv|x4te® ezl aspatic acid, glutamic acidKim ef al,
2011.)¢] &&Fo] 747k 13.76 2 23.41 mg/100 g & B A% ®Ht} © &2 S el B
2 z9] ZF footu Al daFo 39524 mg/100 gollow, F8 olu=AkS lysine, tyrosine,
arginine© & 7z+z} 45.31, 31.41, 30.72 mg/100 go] ATt

_29_



E 2. Y AH7F el ©E RElohrd A& vu

D

Free amino acid (mg/100 g) A Samples B
Urea 86.81 65.48
Aspatic acid 13.76 6.67
Serine 8.11 4.14
Glutamic acid 23.41 10.39
« —aminoadipic acid 9.15 6.77
Glycine 12.76 4.88
Alanine 25.03 8.42
Citrulline 491 2.87
« ~Aminobutyric acid 6.04 3.04
Cystine 16.44 12.18
Cystathionine 12.66 8.12
Tyrosine 49.53 3141
B -Alanine 5.90 3.08
B -Aminoisobutyric acid 19.87 13.26
y ~Aminobutyric acid 1.37 0.47
Ethanolamine 3.24 ND?
Hydroxylysine 0.89 4.46
Ammonium Chliride 4.60 4.19
Ornithine 16.45 16.49
1-Methylhistidine 1.32 1.34
Anserine 8.19 5.86
Carnosine 2.14 2.39
Arginine 42.94 30.72
essential amino acid
Threonine 28.36 18.40
Valine 34.43 22.06
Methionine 15.51 7.68
Isoleucine 28.16 16.47
Leucine 38.06 17.43
Phenylalanine 44.13 21.26
Lysine 61.96 45.31
Histidine 10.59 9.41
Free amino acid content 626.13 395.24

Essential amino acid content 261.19 158.02

VA gEeRIAle 12%)] FoE #ES 1 12 34 (HF ¢2L FE7F 6%),

B ; TIeJIAlc. 12%)°l EA(rapidase) A Hoh #FES 1 0 12 34
HE 4328 557} 6%).
2 Not detected.
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3. &7 = pilot scale(0.1 tomell A 2= ¥Eg F

7h FaE Az Az 33

i

ol
i
Y

d5 M3 3 dE

d=D uf

eyl = ZOA4E 11 =8

ME UE

a9 14. 587 283 pilot scale(0.1 ton) 2] zxdE 33

A ; TSIl 12%)9] Al Hate] B3
7} 6%7F = A 3 - Fojg o] 4hEE.

B ; gEebl(Ale. 12%)o M3l &k Hoh

7v 6%7F A @ F EThAE ©EET

—

_31_
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C; geklAle. 12%)ol MAste B o] #FS 1: 12 FXAA HF ¢3E 5%
7F 6%7F A 3 3 2HA#EH 2 dFE L] 24kl E.

teekel B e sE =3 100 LE @otg], Sot2E, 2HdEs 2ag7o 47
Wi Tt 5%(VIVIE HESE H2(25 ~ 300)A of 35U 24HEHEE WYA AT 5L
74 7tAS T ARE Hste] o|3EAH EXNS BASHT

. olgetn 54 ws

(1) pH, 4t= 2 478 haF

Tagrlel mE pH, T4t 2 L& W= O¥ 15 ~ I3 173 2ok A A x(Fo}
g @®E)e A% FEZ7)(0 day) pHE 3529 °oH, TH7 APLSEE vropd BFEF7)(3H
day)ell&= 3.09¢]1th. B(EFet~g @a) ¥ C(=HRIH 2 HE) 2% A ¥aE 7] pHe
3512 #Zgtow, HaFrlde 44 3.1 & 3.08°1UAHIH 15).

pH

Fermentation Time (day)

29 15 Ao Az 2E F pHel W3
A Folg] HE, B; STy 8] 2E, C; 2HIE =87

mE

FE

Tark A th s7het e, A Az ¢ THEZ70 day) 4F
9%H o, HFZF7|(35 day) A 5.74% Atk &g 2144 A=t 4.62%Z ol 1
Al mEEA] 24kl A E LS Uﬂ T 28U A= 5% ool HAT B Az F5 2
7] AF=E 0.96% ReH, HEF7] A= 559%E UE o, %§%7]°ﬂ 5% o124t
et AT C A=z AS ¥ax7] 4AEE 0.99% fFow, H8F7] AAEE 5.64%%8oH,
qaF710l 5% oo A=E UEATHHE 16)

(= Hl' koi'

32
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——A—0—B 14—

Acidity (%, as acetic acid)

a3 16 oy Az 2E F A= ¥
A; ol ME, B; F¢h2E§r] BE, C; 2HH 287 BE

Alcohol (%, v/v)

0 7 14 21 28 35

Fermentation Time (day)
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o AL

© ){,5
r [
dg
oft
rlo
[N
)
o
(%
X
N
a

g 27|10 day) 7184 2]
%7130 day)7kA Alx EF 94 birx® &

HEHe By dagxr] A, B 2 C Ax9 34
g Fr]o Zbzb 29.25, 2855 2 30.15 g/lL=

N
N,
N
N,
o
Do
HE,

o

Ho
A
ol
o
R
o
oft
18
>
N
OFO

33. 70 35.30 &
g AL ‘?5}

d

oo rlo —E
)
N

fol ofl
N
g

p

12
——A—O0—B ¢

& &
A 1A @
g |
%
.; 6
o]
al
2 |
0 L L L L |
0 7 14 21 28 35
Fermentation Time (day)
40
O-A-@BAC
35
—
< 30
o))
Same?
257
2
7} 201
o
=
5 15
-
2
g 10
5|
o ‘ . ‘ ‘ ‘
0 7 14 21 28 35

Fermentation Time (day)

I3 18 Fod Hx 08 F U8 1B E B #d3e W
A Fote] ®¥E B 82887 2E, C; 2HJY=E7] 2a

Lo
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t}. =84 phenolics &&F =
polyphenold 3= 4= Zﬂ?i“ of wol dfEo vk AA W
Al e e 248 YedE ﬁii o H, Gkt FA ) w¢ Fa% A= A
L3 Ao 7 dHA o7 B o|Fojx a1 QltKHong ef al, 2012).

Ao Az ¢85 8UE @Efs}ﬂ S kis —’F% phenolics 3#2 I8 199} 2t ¢&
=710 day) A 2]z2] 484 phenolics #F 0.70 g/lLRen, FEF7|(35 day)oll+= 0.65 g/l
Homw, BHE CAxe A Haxr] Z+2F 065 2 0.63 g/, &a F7] 0.66 2 0.65 g/L=Z *
g &7 2 daAzte] g FYAQ Zol= (iU Lee 5o mu AlREHE 29 4kt
GANA AR/, FEA, oY, 2, Wdx B2, x5 F24S He A2y A
0.6 g/L ©1%e] F8lds IS ehbdl vhd, wid, &, v, Ak, @R, white wine 59 7
025 g/L olste] 2 s IFHFS 9&5}1 st tHLee er al, 2009). ¥ Ao A 7
1 2l Ao 2]xE whiteAl Do A 2Yo= B35 redA B %9 53 0.6 g/L ©]

_4

09
Oa OB HC
0.8
=
< o7
)
St
w 06
=
©
8 o5
2
S o4
gz
= 03
2
)
S o2
0.1
0.0
0 7 14 21 28 35

Fermaentation Time (day)

a9 19 Fod Az 2E F F84 dsgad ¥
A; Fotg] &E, B; Se2E 8] BE, C; 2HlE 287 2a.

et In vitro /&) 343 B S

B odgoln Arhy Az BEEVE AEsy] A S48 84 Z4e DPPH oz
A2AEA, ABTS 2tz &2AEA4 2 FPRA assay 3 7FA] WHOo =2 PSP E 20 ~ 18§
22). DPPH 2tjze A& R we grigs mus g HEA e
Y FusEde At gol A8 YrkHong er al, 2012). Fohe A2E 3% FF
Zoll 109 FHstd APe AWsAer, 1 A% 19 0% 2ok BE2/0 day) A, B 2

2L
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C
z

4

ABTS 2}tz 4~A &4 2 potassium persulfatee} wh

FRAP assay (OD590nm)

A; dolg] 2E, B;

2}z DPPH gtHZ A4 &
}2F 62.88, 67.79 3 68.58 %ATH.

107

0.9}

0.8

077

0.61

051

0.4}

0.3

0.2

017

0.0 —

Z+7y 64.07, 63.97 2 64.66%% o™, HE

OAOsEC

7 14 21 28 35
Fermaentation Time (day)

I¥ 2. A Hx d8 3T 4 Y w3

Za~gL7] $E, C; LHQE ALY BHE,

ARBAERE FAE ATL} FYF BT WPOZH FOY Sho

rgate] AAE ABTS Ahfrebt]gol

FEALS e

= AAE o] &3 WHoltiHong ef al, 2012). Fohe] A xE 3z SFHol 20u] 34351

< Aystgen, 0 Ay O 213 Zroh A Az ABTS @z &AAGAE 2 57.29%% &
UER T B 4 =9 A% Ta=x7] 59.58%,
725 LaE=x7] 60.05%, TEF7] 61.34%A .

H, BFZ7d= 54.79% =
EXS

depskom, C 4

ABTS radical scavenging activity (%)

A; Folg] 2E, B

80

70

60

50

40

30

20

10

OaOBEC

7 14 21 28 35

Fermaentation Time (day)

a9 21 FOE Az a5 34kE 84 Wg

ET2E 8] 2E, C; 2HY287] HE
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FRAP ®A1& o pHolA colored ferrous TPTZ Ao ol&f Fe¥-FPTZ E&A 7}
Fe2'-FPTZZ %%H—‘E Aol 71zt hFEE FAEATE SddEe A Aoke Holl #
QFate] arQbE ol Wroltk(Cho ef al, 2012). vk =& 3x SRl 108) 345t 4
i 7863*8}%12”4, 7 A% 19 229 2k A B % C Az9 RERY] #dHe 47 072
0.74 2 0.74%9 01, wdaF7]dl= 22+ 0.73, 0.77 2 0.800]3U}. gL =H 2 34ts) %/‘43’4— 214
Zog APHo e AR AHA JEdMHong e al, 2012), B AFNHE FAdHo] o
Z a2Ag8H 5 WS Jeplil o, g4kt &4 SAHA3 Hagr] 9 %E/\IZ_M] u}

o3}
A

Sk
£ 979l Aol Ytk

OAOsEC
0.9}

0.8
071
0.61
051
047

0.3

FRAP assay (OD590nm)

0.2

017

00—
D] 7 14 21 28 35

Fermaentation Time (day)

a9 22 Fod Az HE F ds 84 dst
A Fob¥] ME, B; Heh2E 7] BE, C; 2HA 287 TE

ol f714 2 ) obnl e

D 714

g grlo g2 Aoy Az {74 dEFe & 332Ut Hong 5-& acetic acids
o] {§714tE0] TCASZE A3t RAARNE ZetH, A x9] 4vg} AuE FAITa
st tHHong ef al, 2012). 'TE&7] W& ozl Az F7|4t &5 2 Ao Fo4d A
o= QA A, B ¥ C A&l A acetic acid, citric acid, fumaric acid % 3%¢] f7]4ko] A
ZHAT A A xo AL F f714F FHFL 5,677.12 mg/100 mLelloeH, F8 FU|
acetic acid®Z 5651.12 mg/ 100mLZ 7F& A Uyt B 2 C Az &+ F74F g5 77
5,460.89 % 5367.81 mg/100 mLoll o™, F8 f7]4H2 acetic acidZ Z+7} 5424.59 2 5367.81
mg/100 mLo] At}

J
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E 3 Fo H7F i e #7148 AR v

o Sample®
Organic acid (mg/100 mL)
A B C
Acetic acid 5651.12 5424.59 5367.81
Citric acid 24.61 34.79 35.67
Fumaric acid 1.39 1.51 1.54
Organic acid content 5,677.12 5,460.89 5,405.02

VA gote] wE, B FehaEEr] LA, C; 2HAdE 28] Ha,

e

@) Frelobo)ma

RGN hE Aok Hie] feohndt FFe E
e AR AR obmlmat 4Rol MHAL, ARNA B , o
of elate] WFAEO WA & UcHHan ef al, 2010). EF, oFvleihe ol FFL v,

of W& fFootrdt A Zole glern, C AxdA F Felotrinite o] i @
A Yebstth Al 2] %ol A threonine, valine, methionine, isoleucine, leucine, phenylalanine,
lysine, histidine & & 8% Heolrgto] AZHITh 53] itsiA| o} AAZIAZ <
71 lysine#} tyrosine®] ko] thE ofwmiibo] Hl3] EHUTH A A% AS F fFEobr 4t
shako 654.482 mg/l100 gollew, FQ  fEolu|AkS  lysine, tyrosine, arginine™
Phenylalanine©. 2 7}7} 64.87, 50.84, 49.87 % 43.04 mg/100 o= YElRth B 2% F f
o =4k FFEFL 702.12 mg/100 gollem, =9 olu|:4F2 lysine, arginine, tyrosine %
Phenylalanine &2 Z}7} 67.79, 52.33, 51.23 2 44.54 mg/100 go]At}. C 2 %2 F fFEolnx
AF dkeFe 5789 mg/100 goldemw, F&  ofmwAkS  lysine, arginine, tyrosine @
Phenylalanine©. 2 2z}z} 63.02, 49.81, 49.03 2 41.79 mg/100 go] At}
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E 4. F) AH7F el ©E FElohr A A& v

. . Samples?”
Free amino acid
A B C

Urea 78.05” 77.52 12.15
Aspatic acid 23.79 28.78 23.77
Serine 12.45 15.19 12.55
Glutamic acid 23.27 26.93 22.56
« —aminoadipic acid 9.18 5.33 5.39
Glycine 15.15 18.80 15.50
Alanine 29.89 38.60 31.87
Citrulline 4.57 4.63 4.35
« ~Aminobutyric acid 5.87 5.71 5.76
Cystine 15.23 15.26 14.99
Cystathionine 12.59 12.46 12.07
Tyrosine 50.84 51.23 49.03
B -Alanine 5.78 6.08 5.35
B -Aminoisobutyric acid 18.44 18.74 18.27
y ~Aminobutyric acid 6.58 10.95 7.54
Ethanolamine 1.26 5.27 2.47
Hydroxylysine 4.29 4.20 3.96
Ammonium Chliride 5.62 6.49 8.26
Ornithine 16.94 17.58 16.10
1-Methylhistidine 1.78 1.82 1.55
Anserine 8.09 8.64 791
Carnosine 2.41 2.17 2.16
Arginine 49.87 52.33 49.81
essential amino acid
Threonine 28.29 30.71 27.16
Valine 34.79 36.84 33.52
Methionine 15.64 16.67 15.64
Isoleucine 28.20 29.58 27.74
Leucine 37.71 41.28 36.66
Phenylalanine 43.04 44.54 41.79
Lysine 64.87 67.79 63.02
Histidine 10.55 11.14 10.64
Free amino acid content 654.482 702.12 578.9

Essential amino acid content 263.10 278.56 256.16

VA goly wa, B; Sy Er] 1A, C; 2HAY 28] Ta
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Azet =] F4ulES & A d7d B A FeEdsty AE
4387 et 508 e RE HIEE ZAME AASe AT AE
ol tsted Als F S, HUE AR Sol ZIAES e AEX
Faog AYPHYth. Fory Axe E& zZz 11, 12, 13, 14, 1:59 Hh%i Hjj gt}
Az=zAE AN dxr 39 249 23Uvh 139 Hl&o] 42%= 7P w2
UElgon, 1288 32%, L1¥e 20%9, 14418 6% 2 15H& 0% o=
UHEtigler ol %, Hx5s S 2 A7plE dAdMe Hx9 =& 1322 3
AEE 2ARE AT

PN
>
rlr
N

= & Ao s dAstglon, I Axe 22 27 138

2 54 F f70% A B A4HDe 2471 3,5, 7, 10% v et d3 A8
ANF Az 39 259 ZATE F71% A A$ 1, 3,5 7, 10% H7h A AEme 747 2
8, 32, 46, 12%C.2 7% A7toNA 46%= 7}75 S SHES HATh ¥ A 7% A7 Al 42%
2 M w2 A3EE JYEiden, 1, 3, 5, 10% —{E 770, 12, 34, 12%) SHES B
Aok WFIel 3 77} 12, 34, 38, 12, 4%= 5% 7}
Al BRE T =2

=

bl 1%
M 3%
E 5%
E 7%
Ll 10%
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M 1%
M 3%
M 5%
M 7%
i 10%

W 1%
M 3%
M 5%
7%
Wl 10%

& HM3ZE A}

ZAE HA7MEAAM M e SHES BAY RIS E" 1%, B 1%, A4HT 5%E
2z A4 Az2gRed O3 Asx 2AE fs}%louﬂ O A a9 263 2tk frlEAdE
42%, & 54%, NI T 4%° eHES ° =S SHES BSOS
w, BAARD SHelM = o frlsd"e] HAde &Oi *@”HOWE} o
o f71s Ageold Ee] wol § F& A 2W T AdHAZel tg 4 dl
de Ak SHH AT Buiste AR vl& B2 gG2EAN, ArtEs Ha5
st SRR A% A AT = oo

ofF, Huh Azs =5 1: 322 3N F frls A9 1%E Hriste Aod Hxs
= Alxsidlon, & d7elA A FA FoE AzaEe 71Ed SAHANE 2SR

A ZAE HAA AT

HI
Tg
,ﬂ
%
= N
off
1
ot
fz
iy}
e
o

1ot
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5. el 2 B whAE deds A=

A g A&
2 ARZAE YR 2l =
S wuk olygt dwld B EAE xS SF/H I
A &= Je Aoz 4#Hz Z 2]
ste] An|AEo] wiAl7] Heta gGA €4 F e HoY A% 88
ghEfolQl Axe] Y52 BEAbolA AEE gE2dl(Ale. 12%)3 Z= 14brix ©]/¢<]
F<o] ZE AT E o] &t HFS Wo] AT ole Hx Ax FA F I T
2 AASA] A wEed ©@rIzte] AFsUL JhestH, EAA Az =
F AFde 9IS 83ty Az 9 x5S AXFo ugt 714 FAEE VA A Ak
a2 AAE] Y3t ¢3E FEE 6%2 AT o AAS Al o)
HES AR wet Azl Joy Az FHUt Eobd nFHY AR FRE AYUE F

12 K rlo

)
i)
i)\
o

HAsd Az Ax 34 tJdAle. 12%) AlH 3 E4% ot :
12 XANA HF ¢3ZE FE7F 6%7F HA & T &Folg](100 Dol E & 24E(4,
pasterianus A8)& 5%(vIv) HE3dte] A&(25 ~ 30CT)olA oF 35Ut Aoz i
ARG T 24F FhEFo] 4%0]7de] E wWzbA HE F § WH o= 1A A% o 0.45um
micro filter2 o3 g § A2 F4 FolgoA 1FAY AxE Aitslr] f8) 447zt
SAS ANA HY 2 248t AFS stAY 255 Ho] 2R ARSI

7] A 2E ol &3ty Hoy Az E& 1 302 IJN F frlv A9 7%E A

o

7hstel ZAohe) 22285 Az
F% O FE AFS EAEH] fste S HHeE AT & Ao, A E 4
HolHE =x3ste ZAYY} A TS nfAs T, B AEFe s 2 5L A=y ¢
AF(E4rs, FHw 330 AA 59 in vivo 7154 HAE 5E FrrHoE AAT Ao
, A2 2 Az 55 AFY vEe] A S 1E ol uEdEE g
A

_48_



6. 4= R i = o HE AAFS

29 30. AL Ao Az g H2EE AAF
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N¥ AHA

&= 71E4 a3k
A 2.6W/v% o’ 5.8
2A 4 AEFAE oY At 24
A BER @) : ol Aok A ol9e] RERTF HEHAE ofY At =eal
h - . 11.35 mg/kg
z8 THeHS A A At i
A ey | 0L T CRRHSAdAge 2 ) a9 HER
2AE
g 0.3(mg/kg)°] 3} 0.0
EF 0.1(mg/kg)°] 3} 0.0
;g-ﬂ-i- %/\6] ‘%_A(_)]
Al 1 mLg 100 ©]3} 70
ERPN AEF AL oY Hrt 24
0.6 olsHaHtS AEA G ol B S AEA G
Qb2 g4k WEs §eY wols Aoz A8FI Tt
A FHUEF SA QA gpsko 2 A Abge] @AIVE 0.6g/kg ©latol
AL F ook &}, 1 F TSAILFA GO A 9| AL FL
QA AL 4 0.1g/kg olatolojof gt = BUAE L HEE oA ZEa2At
~a L oly Ht}) 3.34 mg/kg -
= 0.1 osHQtalgksl, FAFAUEF, GAFIEEF R || 1 9 nEs A
THeh S Al Qb A it | Qb a4 4T wels FHSARAFHOR BHE
g A AL kAo = A ARl A7} 0.6glkg
2} 8 A kA g4k | olslolofof BH, 1 & FeleAqtAgFo Ao A}
g £3& 0.1g/kg dolstolojor &} w3 FuAFL A
Z5olHE ohyHh)

2
A
1%
B~
1o

re
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O AlZESs . 42 O AERE « Uod=x
[ YSH|SIH|S © T2 55%, AlX 20%, AEt 15%, Obs 5%, & AZ 5% O =Higslg @ ZEs5AH 100%
- AR HE M-S EY BB F Y EY B I B
H=E=g 22 gl H=ak - D202 4 0.007g9/k
[] THEH: Mg 7Hs (X
O WE HASH THs (AX) e i d il
0O 2HA=

0O
rH
o
=
fu

- Food control, 21, 217~220, 2010
- ). Korean Soc. Food Sci. Nutr, 37(12). 1640~1646, 2008
- SFZAIZ EOEDSIS| K|, 37(12), 1640~1646, 2008

TEIS ;. HII27|ED-2377(2012.88)% =
O 23 7227 |=1 ( = [0 BHIZ2  &IL27|=11-3688(2014.9.24)5

O AE8e : wasx
O M8 a=uss, NE3y, 252 55 % 452 O 4888 : gayz
CETLEE S SES 7 U 5% O ASHEHE - RE=F 4% 100%
0 H=538

0| Al DRI T ) e - R0 - NE s d a7t - 0Dt
ZRO24 002mg/L ”

(10| 100%) ~usEY e = 0 EZ2 58 ¥ 2% : T2 0027g/L
2024 0.01mg/L [ THE - MELg 7Hs (AlX)

y o £

O BE : HARE 7Hs (AX) O 2Ax=

O =2%2 - Food control, 21, 217~220, 2010

- Food Control, 21, 217~220, 2010 - stAlE Aot S| X|, 37(12), 1640~1646, 2008

- ). Korean Soc. Food Sci. Nutr, 37(12), 1640~1646, 2008 O EFEJ—S——E— . E7}%”‘Eﬂf‘2161(2014-5-28)§

O BHEZE : #2227 E0-2030(2012.7.5)%

o
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Y
T
m]I
wd
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