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® AF=EH  IsE GABA MME & a7 viek=A EElsh7| s sfX| 5F (MRS, A& HiX]|)

2 7|2 BF (MSG, CiAof £2&£8) & GABA MM =78 &elstl, Al vjX[e} CiAol FE2ES &

S5t I15T2] GABA MMES st =2 =2lslr| fI5to] S EH MY (RSM)2Z 24351},

@ M2 3 g

GO FAR vl 2 CiAlo} 2EE M =x

FAAE i 2FSsh= HiX|= MRSF AlZH|X|Ql 2% Glucose + 6% Yeast extractE A2t 1D, 7|2 =2

= MSGe ciA|ol FE22 AIESIQCt CiA ol 2222 o3 20| £&510] A5 CE HA ChA

Ol2 8342 MAS $of 60C EOIM 24412 A= 5 UMI|2 24510 AR5 CH 2448 cf

Alot 20 gt 300 mL S/FFE 1L U E2iATo Y2 =, autoclaveE ALEost0 121 ColA 208 &

oF WHSIYCEH TASH U2 28T, 160 rpmollA 16A|1ZF SoF mutsty =
0

1, EFF 200 mL F7
4°C, 8000 rpm, 1 3
o{ Aol ALESHACH
FobFe| v k2 MRS MUY X[ 1%E ®EsH0 30T, 120rom2 2 Hi LSt CE B AT FAFS
monosodium glutamate (MSG) E+= CiA|OF =Z=20] H7HEl MRS broth HiX[o OD 1.022 =
T 1%E B0 30COlA 2 vi L5 CE Hi AU S 47T, 10000rpmoilA 1022+ @&l 22lst0d

2 AYANZ T HSUS 353t

.’;l.

ChAOf 2525

ChAl O
=z ol MEY (5=

<O8> oot FE= M=

© GABA MM =l TLC(Thin layer chromatography) =4

Hi 2F AFSOoHof| shF=l GABASl =X 045 = Thin layer chromatography(TLC)E &l &elstgct. TLC

plateol| ASH 1yuLE HA st XM7HSol (n—butanol . acetic acid : water =5 : 2 : 2 (v/v/v))E 2H

MIfStH 20y, 0.2% ninhydrin 2 M S XHzZ|gt T 105C 220 5252 HA=x F gpot2 &Helstod
S|lo

® HPLCE &%t MSG2t GABA &

MSG &t MM=E GABA HEHF2 HPLC (Agilent 1216 infinity LC)2 £AM35¥ 20, column2Zz
Advanced Bio AAA (4.6x100mm, 27um)2 AISsSt¥CE FEH52 0.8 mlL/min, 0|42 10 mM
Na:HPO4, 10 mM NazB,0; (pH 8.2) bufferE A 8 Z, ACN-MeOH-DW (45:45:10, viviv)S B REIH
ZE AIB5HQIct o FHl= Al 98%, B: 2% =2 A|&tSt0{ 13.427HK|= A: 43%, B: 57%, 13.5&5HE
15. 727X |= B: 100%, 15.825FE 18E7X= A: 98%, B: 2% = 5t01 A|2&= 338 nmollAo =X st
Xt EEEHU2E2= MSG (Monosodium glutamate), GABA (y—aminobutyric acd)& sEEE M=
% st LA S o/ 88 AHMS ZMstod HESIRULC

ol
2
|'E|
12
&
mo
-



MSG Standard curve GABA Standard curve
400 - 3500 -

y =2.3503x+ 16,302 y = 2906.8x+ 22.48
350 A R?=0.9885 .= 3000 R? = 0.9996
300 4 2500 -
. 207 © 2000 A
2207 2 1500
150 - - |
100 1000 4
50 - 500 |
0 # : : . . : . 0 . . . : .
0 25 50 75 100 125 150 0 0.2 0.4 0.6 0.8 1
MSG (mg/L) GABA (mg/mL)

<218> HPLCOIA 2| MSG % GABA M =4

0%
F
i

SM (Response surface methodology)2 0l&%F GABA A& Al
HiX|2} CIA|O} 2E2E22 0|28t £ Xo| GABA MAxTHS AN

, Ao F&F0| HItE AE viX| tie] & HIF HIE(v/v, %) X BESAIZ
= -

{5t, ofg|dEE HE = AEAdds 55F(-1.68, +1.68)2

m o 1= @
N oo o
ofr
2
—‘_0
=CI>L
N
A
ro
E‘.
Rl
a

nx
>
HU o
1]

0

Z fractional 23 factorial design (87), star points (670) % central points (67H) MEE

208 sSIUCEH BEHHF= o oL ] GABA 442 (GABA mg/mL)2=Z siict
Hae= cEE A2 (multiple regression analysis)Z 24FH2 A (ANOVA)E & SH¥ 1D, 0|2
2xt 3| HAlE S5t BtSE2H o MM E ZHESH¥ 204, Design—Expert 8 softwareE 0/ &

AlS
GAVA dd =& o535, M AeES Ss5to] ol F& el gd=T & 435t

|0
A=)

eIl
M 20 8
Hu

=

o b 1
m

ol
2o
B onQ

2 ro olo op

23 & o

[

&)

& GABA A B'SI 15} ¢|st x| e 7|& M4
MRS HiX|2} Al HiX|(2% glucose, 6% Yeast extract)E 7|Z=2 =2 7|&E 2tz MSGel CiAlol =&
=28 AFAOPC’:‘EP MRS x| sfXx|ol djgt= FS 7|22 HIIGHK| 22 MRS, A& HiX|2F 1% MSG,

10% CHAlO} =2 20| MIJIE MRS 2 A2 diX[of 1%E HEstP D, 2 Hit T AAER|2 ASH

g 3st F MY 2 HITF EMo=2 TLCe HPLCZ 2M5H3ct
- " " " " »
. e » » - o o <+ GABA

"'..' L A B B A 4 Do

| ; - 1 i : | : ; ! . I

1 0502501 MSGLHAGHE M O B ™M & 2 w O 2 M &
GABA(%) 1% 10% oD 2D oD 2D

| MRS | Ng

<38> x| SF H 72 SF & GABA ¥4 =el TLC



--~4 STD
S MSG GABA
2 !\ A “
™A MRS
300 4
200
100 4
O_—ﬁA_JhkT.—H_ATK_mM_A_IA.A__—Ik_/LQ\A_fUlI_,_,%ﬁ<—IA_
2.5 5 753 10 12.5 15 min
";';‘;— MRS
200 2 1%MSG
100 3 f {
LR S = R s B e T e e e
2.5 5 T 10 12.5 15 min
";‘;‘;: MRS
200 3 JL 10%CHA|Of
103: A n _)'V\,\_/\_ﬁ _,\—r'wf\_lml |
2.|5 I5 T.IE 1ID 12|.5 1|5 In-nin
i 2G6Y
300 3
2003
mg 3 — ; ; "—A—J’\“—"—ﬂ‘}\———ﬂmu e
2.|5 I5 7.IE 1ID 12|.5 1|5 In-nin
NG ' 2G6Y
Sk 1%MSG
100 4
03— = e - e e e ==
2.5 5 75 10 12.5 R min
mAU 2GeY
300 3 \ 10%CFHA| O}
100 4
o — .“—.A, e jL—'—’“‘—lA—"A—"’*—“‘l , ,
2.5 S 7.9 10 12.5 15 miny
<OJ8> b x| 3F % 7|2 FF & HPLC chromatogram

<IE> H{X| EF E GABA dM

MSG (mg/mL) GABA (mg/mL)
x| S&F 71" BF
oD 2D 0D 2D
Fxz| 1.66+0.12° 1.514+0.11° 0.00£0.00 0.00£0.00°
MRS 1%MSG 8.91+0.47° 0.58+0.02¢ 0.00+0.00 7.62+0.42°
10% CHAlOF | 5.46+0.34° 0.27+0.01° 0.00+0.00 4.774+0.39°
Al 2xel 4.33+0.31¢ 0.00+0.00° 0.00+0.00 1.66+0.10¢
(2% Glucose 1%MSG 10.74+0.602 5.92+0.142 0.00£0.00 5.6440.32°
+6% Yeast
extract) 10% CHA[O} | 8.51+0.52° 3.75+0.13° 0.00+0.00 4.28+0.19°
MRS tix|e} Al ujx| ¥ 7|&Z 1% MSG, 10% CiAlo} FE228 =¢510] GABA MM g elst A
o, dUdMEO0| O B2 MRS AlZH{X|ECt GABA MM 20| 0.49~1.98 mg/mL Zuct 7|22
MRS BiX|oll A& CiAlol FHEECH MSGOIA GABA A4 20| 2.85 mg/mL 220, Al vfX|ofA
= CHAlOF FEE3F MSGoIAM GABA 44 2ko| Xtol= 1.36 mg/mLE MRS HiX|ollA2] GABA 44
oko| xto|HcCt MACt CiAof FEES ALESI] MM E GABAS| 22 MRS HiX[et Al HiX|ojAM 2
Aole 2Bz, ciA ol FEES AISSiCtHE A WX MEist= ol Mgsictn Bekstych
O A& HixjoMe| CiAo F&EE ST H GABA 44
CHAlO 2588 0~20% 22 5= H=2 FHIist A& six|oll MRS A& viX|of e #S 1% FS



5104
Ct.

22 it = MEZZ ASHE FFot o MM 2 HEF EAMS=Z TLCRt HPLCZ 245t
~=4STD
. MSG GABA
TG f\ il el
mAU_E C A - = a = = = =
anoé 0‘|;/ ot
200 3 2
mg_? A W&w
2'5 5 7.8 10 125 15 i
3 C|
300 3 (t I
200 3 1%
100 3 . J\A
D_: T T T T T T
25 5 7.4 10 12 5 15 min
mAL J
2 CHAIOF
300
2004 2.5%
mo—; [ JL
O-= T T T T T
2.5 5 7.4 10 12.5 15 min
mAL 7
= ChA|OF
300 -
200 3 5%
100 3
D—:—————MI———‘—“—J‘I—'\ . _“f\—l'\_/\_l’\_/v\_‘l"\“_l_m_._.___n | :
T 25 5 7.8 10 12.5 15 min
"4 crAl o
300 4
2004 10%
100 3
=| - . LRI S N S
0= T T T T T T
25 5 7.8 10 12.5 15 min
mAL T
4 CrA|Of
300 g
2004 20%
100 -
3 Jl\ E P SN o
o T ?_" T T T L
2.5 5 7.5 10 12.5 15 min
<JE> AZ diX[ofMel ciAlol 5= & HPLC chromatogram

A8 HIX] (2% glucose + 6% Yeast extract)

» % B9 «—crea
e e Y — v

1 05 025 01 MSG ChADh O 125 5 10 2600 1 25 5 18 20
GABA(%) 1% 0% CHAOE &2 (%) CHAICH B2 (9)
oD 2D

<OE> A& Hixlol M2 cirol = E GABA 44 2l TLC



<E> A2 HjX|o|Me| CIAO} 5& B GABA A

ChAlo == (%) MSG (mg/mL) GABA (mg/mL)
oD 2D oD 2D
0 4.33+0.319 0.00+0.00° 0.00+0.00 1.66+0.10°
1 4.61+0.219 0.41+0.02¢ 0.00+0.00 2.01£0.26°
2.5 5.59+0.22° 1.5440.11° 0.00%0.00 3.36+0.27°
5 6.07+0.34° 1.3240.12° 0.00£0.00 3.65+0.24°
10 8.51+0.52° 3.75+0.13° 0.00+0.00 4.284+0.19°
20 10.91+0.49° 5.2240.23° 0.00+0.00 4.51+0.22°

T E2 HIJI Al GABA 44 = =telet 23 1.66~4.51 mg/mL
T5 GABA d4d A2 JIists 42 EQich oiAot &S0
=

tol€ =O[X| ot

AE BR[O iAo FE=E S

2, CiAo 2E=9| ™ol HE2

10%, 20% & mf GABA 44 %2 22 4.28, 4.51 mg/mLE JH& =%20d
1

2
AE BiX[oM CiAol RE=2] SE=

bl

I i)

© A& Hix|dAMe #F s ¥ GABA M4

UM ZIE EUZE CHAOF FE2EE2 10%= A HiX[olM 7|22 HIISH =, MRS A s X|of Hfj 2k
E 42 s HZ 272 0~10% TS5 2 wijt =, SAMEZZ ASHS 355 Fo| MM 2 H
2 EAMo=z TLCeI HPLCZ EA5t%ict.

STD GABA

AU -
so0 3 ENzZyme
3 Q,
s 0196
100 5
o = E J\;._.._N&_T_A.__Aa_.ﬂ__.u\ = :
25 s 7.5 10 12.5 15 i
mALU =
SEG Enzyme
sood 0.5% A
100 =
o T T T
2.5 s 7.4 10 12.5 15 min|
AU
ago 4 Enzyme
zpo 3 1%
100 = | k
o T T T T T T
2.5 =1 7.5 10 12.5 15 iy
Al
2pn 3 Enzyme
2004 2.59
100 3
B . T T T T T T T
2.5 5 7.5 10 12.5 15 i
mAL o
. Enzyme
P— )
100
o T T T T T T
2.5 5 7.5 10 12.5 15 min|
mAl 4
spo 4 Enzyme
spn 4 10% /
108 3
2 5 T T T T T T T
25 5 7.5 10 12.5 15 mir

<OE> A2 diX[ofMe] # sE ¥ HPLC chromatogram
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£ HiX] + 109% CHAIDE

GABA{%) 1%

X0l 7 S&

<ag> g

10%

1 Q5 025 01 MSGCHAOEQ Q1 05

% % 9 B <+~ GABA
- ........«t—ms

1 25 5 10

H

2 GABA ¥4 &l TLC

o S5 (%)

<E> A HiX[oflMe 7 ST &H GABA MM
R MSG (mg/mL) GABA (mg/mL)
oD 2D 0D 2D
0 8.51£0.52 8.51+0.522 0.00+0.00 0.00+0.00?
0.1 8.514+0.52 7.53+0.47° 0.00+0.00 0.3240.01%
0.5 8.51+0.52 6.91+0.33° 0.00£0.00 0.4440.03¢
1 8.51+0.52 3.75+0.13¢ 0.00£0.00 4.28+0.19°
2.5 8.51+0.52 1.18+0.11¢ 0.00£0.00 6.46+0.27°
5 8.51+0.52 0.04+0.00' 0.00£0.00 7.70%0.302
10 8.51+0.52 0.00+0.00° 0.00+0.00 6.57+0.26°
& HiX[+10% CiA|of FES0M #E s E2 5510 GABA 44 &= J Z2a, o
IIE o STIF ZIIETE GABA MM T BIistes 22 EFHXIZE 10%01A StAct @ 0.5%
o|5toll M= GABA MAo| =i 0.44 mg/mLE %2 MMES B o, 1%0lAM .28~7.70 mg/mL
2 FA 1% o|A2 72 HBste Aol GABA MMofl MEtstctn mohshRict

® A shxlof

10% CHAlof FE=0] F

B 67Xl GABA

HEZ OA|ZHE

Mel whS AlZHE GABA M4

O

A A 2E

o o O

M7tE AE vixlol MRS A siX|of BiF & #Z2 1%
gl st

—




ME HiR] + 10% LrAlo

-

“— GABA

-............4—&556

GABA{%) 1%

10%

<JZ> A2 dHiX|o|Alel HI2

1 05 025 0.1 MSGEFAIBE oh 1h 3h sh 12h 1D 15D 2D

gE A

AlZH E GABA M4 =l

mAU 3
it R GABA o1 10y
o 0
1004
h “ 04 S Y VY W U
- = - 25 5 7 1 125 15 i
A3 T
3004 Ohr a0 1.5Day

U.A
=~

200
100
o
25 5 1 10 15 i 25 10 125 15 min
L U
ERL {208
200 200
100 J 100 J\
0 T A\ T \/\_A-_MA_/LM#_-_\-_‘—\/L 0 T “JHY'_“\M—‘_/U\ AMA‘A—\/\_AA*‘_M\_JL’\\*“‘W\A—\A_
25 5 7 1 15 o 25 5 7 10 125 15 i
| |
] 3hr a0 3Day
200 200 k
1003 100
)} A M_M DA R O S Y 0 I} A : PO S N | YN A

T 25 78 10 & 15 min| o 25 5 7 10 125 15 min|
] 60 | 402y
2004 2004
1004 1004
D___/\_—AH\__,\AMW.MM_M_A_AH_A,AMM_N\_._,_L 04 S PR U VRV IR W
- 2‘.5 7‘.‘ 1b i 1‘5 ‘mm - 2‘.5 é 7‘. 1‘0 12‘.5 1‘5 ‘min
{1200 a0 602y
2004 200
1004 1004 A
04 | S T — : . | FTE O I S
2‘.5 7‘.‘ 1b 1‘5 ‘min 2‘5 é 7‘. 1‘0 12‘.5 1‘5 ‘min
<O 10> A Z viX|of|Alel EFZ AlZF ¥ HPLC chromatogram
<E> Al HiX[o|Me| B AlZF H GABA MM
drs A|7H MSG (mg/mL) GABA (mg/mL)
0D 2D 0D 2D
Ohr 8.51+0.52 8.51+0.52° 0.00%+0.00 0.00£0.00°
Thr 8.51+0.52 8.3140.44% 0.00%+0.00 0.05+0.00¢
3hr 8.51+0.52 8.00%0.32° 0.00%+0.00 0.06+0.00°9
6hr 8.51+0.52 7.9240.26° 0.00%+0.00 0.08+0.00°
12hr 8.51+0.52 6.41+0.24° 0.00+0.00 0.76%0.08f




1D 8.511+0.52 5.64+0.22¢ 0.00%+0.00 1.97+£0.11°
1.5D 8.51+0.52 4.80+0.25° 0.00%+0.00 2.63+0.16¢
2D 8.51£0.52 3.7540.13f 0.00£0.00 4.28+0.19°
3D 8.511+0.52 3.10£0.14° 0.00%+0.00 4.6240.23°
4D 8.511+0.52 3.09+0.18°¢ 0.00%+0.00 5.19+0.30°
6D 8.51+0.52 2.81£0.16° 0.00%+0.00 5.40+0.27°

A& BiX[+10% CiAlo FES0AM S AlZH H2 GABA ddZ2 =elst 21 gkg AlzZho] =
GABA 44 E B7lsls 22 =Xt GABA HdE0| 12412 BH30lM = 0.76 |Z+ ¢
OlM= 1.97 mg/mLE Z[& SHF o[&t2 BHSAI7{0F GABA ddoll =gt =

2t HEZollM GABA MAMUE2 428 mg/mLE 2 0| BFSA|ZHECH Bo| S7IstX|2H O o|FE2&=
GABA o] Z7tefo| olH[5t0] 48A12F =, O|F BISA[F|= ZO| MEsiot HESIRACE

T
wn
=
=
0l0
<3|
1]
Ao
1
I

@

Al A 2 (design of experiment, DOE)O|Z A& ol CHEh A2 2 (design)tt £4 Y (analysis)& 2
olste Aoz, i ZstA}t st= ZHo cisto] AYES ofEXH @sti, HoleHE o{EH F s, o™
SAAN HHo=Z HOo|HE FAstH = Ao Ad 2o zofe MEE ES 5 Us7HE AHEs=
Zolatl ™elgh 4= Uct,

S M2 MM (response surface methodology, RSM)0|2t1 3= HWHES T ESIIX st= Z3 =
MZEo| o3| Hpo| Pekg vh= Chtst Z2MAE e JiM 2 XS] M dal AlSE=
7|&olct. SHX|gh S EHEAMHES ALESts A" AEel =AH I AFHe| I} SIS Azt
H 0| s0{LiAl =t a7 w2 =Aste A0S st MEMAIE Eesich tHEMe=z

=
=
JHEE 2ol ALSED e AMEMA 7|H2 ZAEMMA(central composite design, CCD)olct. o gt
HE2 JiMo MEsHAHE Mot BXH

N BE2o=z FMo| ZH

Hlolg EAe = o xtEEMS

0

factorial points), &2I& (center points), & (axial points)2]
I

o [
IeiNe S & s od Mo ™ol FrtE Arwolch Yuixoz

b

=
AR M (analysis of variance, ANOVA)S
=2

FE
<E> SANEMMA MY #He 2 FESE E B gf
Central Composite Design
-1.682 -1 0 1 1.682
CHAIO} (%) 1.5 5 10 15 20
seaA (%) 0 0.5 1.5 2.5 3
2h2 A[ZF (hr) 7.5 24 48 72 90
<E> GABA =X MM =HE st SAMEAE (2074K] = v &)
. Codded value Actual value GABA
un A B C
_ L
X1 X2 X3 | _cpalo (%) | —m2 (%) | -seAlzk () | M9/MY
1 -1 -1 -1 5.00 0.50 24.00 0.26
1 -1 -1 15.00 0.50 24.00 0.03
3 -1 1 -1 5.00 2.50 24.00 1.02




4 1 1 -1 15.00 2.50 24.00 1.3
5 -1 -1 1 5.00 0.50 72.00 0.58
6 1 -1 1 15.00 0.50 72.00 0.04
7 -1 1 1 5.00 2.50 72.00 212
8 1 1 1 15.00 2.50 72.00 1.9
9 -1.682 0 0 1.59 1.50 48.00 2.2
10 1.682 0 0 18.41 1.50 48.00 2.5
11 0 -1.682 0 10.00 -0.18 48.00 0.15
12 0 1.682 0 10.00 3.18 48.00 3.32
13 0 0 -1.682 10.00 1.50 7.64 0.17
14 0 0 1.682 10.00 1.50 88.36 3.43
15 0 0 0 10.00 1.50 48.00 3.32
16 0 0 0 10.00 1.50 48.00 3.64
17 0 0 0 10.00 1.50 48.00 3.66
18 0 0 0 10.00 1.50 48.00 3.66
19 0 0 0 10.00 1.50 48.00 3.66
20 0 0 0 10.00 1.50 48.00 3.59
<E>RSMollM 2| Al-Z HiX|E 0| &% GABA 4 Zotof Cist ANOVA 24
Source g;{gr:; df Mean Square F-Value p—-value
Model 35.25 9 3.92 7.76 0.0018
A-CtA| O} 0.00 1 0.00 0.01 0.9392
B-&2a 8.48 1 8.48 16.79 0.0022
C-AlZt 4.13 1 4.13 8.18 0.0169
AB 0.09 1 0.09 0.17 0.6884
AC 0.08 1 0.08 0.16 0.6954
BC 0.23 1 0.23 0.46 0.5109
A"2 5.90 1 5.90 11.68 0.0066
B2 10.59 1 10.59 20.97 0.0010
cr2 10.03 1 10.03 19.86 0.0012
Residual 5.05 10 0.50
Lack of Fit 4.96 5 0.99 55.05 0.0002
Pure Error 0.09 0.02
Total 40.30 19
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<OE> AE X 0|2 GABA ddE flet tiAot &= HIME, @ X2l & ES AlZh Eofl

Mol 3ty i =

GABA MM =[H ZH2 CIAOl FESE 10%, O 1.5%, EFSAIZH 48AIZt2 2 BISA|o J1E =2 &
To| GABA 3.66 mg/mLo| d4ES & = Uct 2SEH ZMHo| °o|5tod, HHSR|2l GABA ddFH
2 S ciAol FES, 82 &, BESAUSE 2% 3| HLEAM S EHSIH o3t £

qy= —6.037+0.518X;+2.809X,+0.160X3+0.021 X;X5—0.001X;X5+0.007 X-X3-0.026 X;°
-0.857 X,°-0.001 Xg°
(y= GABA (mg/mL), X12 CiANO}F FE2E & (%), X2 & 85 (%), X3= ELSAZE (hr))

Dde FollM Model? p-valueZt 0.0018 Ztez2 Z2E ol F-valuedl noiseZb M
BEZ 0] RH 2 =2 foM2 JIxlcts HE LIEMHCE ESH EH DEA
IS

Bt o= LGt

jo N

- CHlol &2 Aol MAE GABAS %2 MRS HiXIeF AR uiX[ollA 2zt 4.
x 2.

4.28 mg/mLE Z XOo|= 1222, CiAOf FESS AIESCtHE A8 X & MEists 2
C

- Ag Hix|oM CiAlO} FEES ST H2 HIF Al 10%, 20% & o GABA MM ok ZtZt 428,
4.51 mg/mLZ 7}& =420, 10%2t 20% & 1 GABA MM Zo| Z Xto|& HO[X| &3

- A& HiX[+10% CiAoL FESOIM d2 sk E=2 TEoo] GABA dM s selet 2, o
0.5% O|3loll A= GABA Ao = 0.44 mg/mLE 22 MAS EH0|, 1%0ME 4.28~7.70
mg/mLE F2& 1% O|&42 #& T3Bst= 20l GABA MMof| AMatstcta Thet

- A& HiX[+10% CtAlOF FZES0AM B-3 AlZE 2 GABA dAMZHE =elsh ZAnp, 12A|12H8F 24A(71
oMol GABA dAZS dH|W3HS mf 244|710 12A|ZHECt 2.68f =of =4 SIF O|ak HISA|Z|&= Z0|
St 48A12F BESOolA GABA MU 4.28 mg/mLE 11 0 H 0

1 ol|==2= A7 tis| GABA Mol EJto| ofdH|gt
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100% 95% A ~ 90% 85% 80%
Tteze mH |PHe B SM>
© Jteze THE JINEel ol Su
Jlgke 2a2sh 7" E2|H EMOZE texture profileg ZAAMSIF o O A= ClS ERF ZCl
T JleE TYSE 52 AHS 2RO oM SHM WEMo AR 100% I o
H =H LIEFGCH 7|8 EMA =220] ot MME & M™Mo| EXs5HH =HX[TH 2 AFHMA= &
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TE &0 E0Les dME =Y JtsA0| Zof IR 90%0[5te] MEO| H[XA E2 BHE WS
7lsMdo| =2 Aoz EChEICE
< Jteze wolst SHS HAK SA>
THek( - - o s
%) HE(g) M (%) ST M (%) #=M(g) H2arM(g)
(]
100% 240.1+11.2°8 103.2+8.8° 98.7+1.4° 175.8+7.4° -30.4+0.2°
95% 250.0+£18.1% 103.5+£7.4° 98.9+0.72 211.1+t4.4° -10.14£0.4°
90% 270.4+14.2° 107.6+6.7%° 101.441.2%° 238.44+9.7% -8.8+0.2°
85% 300.1+7.5° 108.5+£2.1° 103.6+0.7%° 269.9+11.5° -3.9+0.1°
80% 350.1+125.4° 111.8+£3.1°° 103.6+2.2° 335.1+15.9° -1.1+0.1¢
Ao MEX= ™A L 70.56, a -2.23, b 6.000|¥ed &= MES| ZEFHX= Lgt 0.79, agt
0.05, béf 0.2322 ZXI0|E HO|X| Lot Aoz FEE = S HEo| MEXs WAX] Lt
ct
© Jtrye T JPEe BHI)
718" J|& BlAloo| Jte ZElsto] Z2lE AAdE HEn SAlo sisAl B2 SIHAF| DXL Tt
=2 =2|sto| M=st MES WsEast T XA sstn FAalsto] cisat &2 g=o st "ol
ZUX|E Htol Z=AlSIQICH O Z3f g ZolMef Zo| 2 atnt gkojol| tist feld Xjo|™2 =elshX|
2oLt F2|&H EME motst= SSoAM= 90~80% F=ZOA FelAMol HAulE AUt JisZo| &
Aol w2t M Ee AR ZolR Lt AHE s 80% VK= BFFEE S0 HF HoM s"EIF A
OoffAl LI2 Zoe} o7 HE S HIEHO Z 90~85% T==2| JI-&E8 THIIL8 A#AE 2 =Hch.
Oirze gols J|HEel BsEIP
Difference test
9% sua yea BRSO gy o] 1 S8 wEM &&® AdS
100% 5.15+1.176°  6.4141.38°  7.18+1.11°  4.65+2.36° 4.75£2.26° 4.1142.36° 5.12+42.27° 4.38+2.18  5:295%1.76 5 5044 g0
05%  6.17+1.76°  6.11+2.08° O-24F1-14% 47540960 575+236°  4.1240.96° 5.22+42.11°  4.21+1.81% 4224284  2.75+0.96°



90% 6.58+1.27° 5.87+2.08% 6.31+1.27° 4.89%2.55° 4.75%2.58° 6.18+1.27° 4.568+2.14° 6.59+1.54° 4.41£2.18° 2.25%0.50°
85% 6.50+2.08° 6.80£2.07° 6.58+1.23° 517+£2.17% 5.76%£2.17¢ 6.43+1.18° 5.89+2.22% 9'4711'153 4.55+2.11° 2.75%0.96°

80% 6.32+1.04° 6.90+1.04° 6.59+2.08° 4.34+2.28° 5.756%£2.31% 6.28+1.34° 5.51+£1.94% 6.90+1.55° 4.34%2.24° 2.756%0.50°
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100% 5.00+2.45 6.24+1.18 4.00+2.45 5.00%2.45 5.50+0.58

95% 6.00+1.41 6.17+1.21 3.50+0.58 5.00%1.41 4.50+0.58

90% 6.75+0.50 6.23+1.67 6.00£0.00 6.75+0.50 6.00+1.41

85% 6.75+0.50 6.54+1.55 6.0040.00 6.75+0.50 6.00+1.41

80% 5.58+2.45 6.31+1.43 4.00+2.45 5.00+2.45 5.50+0.58
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This week, Changeok’s
Shopping Cart Discount

Changeok's shoppingcar discount event comes around evry week!

Changeok’s rice

100% domestic rice is used for rice cakes and it is full of chunks!

GIFT EVENT

Buy 2 sets and
get a reward for

cups of
Korean sweet rice drink and
cinnamon drink.

Whenever you buy 2 sets of Changeok’s rice cake,
you will be rewarded 5 cups of those delicious and sweet drinks.

35 cups of the drinks will be given randomly

Mung

- Sleeve set and premium gift set are excluded from this promotion.
- Address should be the same to get this promotion.
~ The drinks will be mixed randomly and you can' t choos certain drinks.

<&M HolX| 1>

<TE|HAX| XAtz

Show your appreciation with

premium gift set

We are very defiberate 101 the best tastes and devotion. 3 4
We make Changeok's premium set with good ingredients. e
St pprecitonto hecoesyu e i orgek st et (EEECZ 4

| cotopoiis) |

[ =2=1
= O

BiH-Z2|o|

<Ml

see
N J
» We' ve made rice cakes with honesty and belief with tradition
CHAJ‘REOK that we kept during a half~century.

We make clean rice cakes with great flavors and nutrition in a

HACCP-certified facility with strict standards.

CHEWY AND STICKY TASTE!

6 kinds of

-
1setis
100 packs,

Good as snacks or instant meals.

6 kinds of rice cakes

Pumpkin Injeolmi, Assorted type, Cowpea, Whole red bean,
bean & Black sesame seed, Yaksik (Korean traditional rice block)

Pumpkin Injeolmi

(Rice cake coated with powders)

Enjoy Changeok's signature rice cake
at your home!

_ | Chewy and sweet Pumpkin Injeolmi is
| coated

with Castella powder that we make.

Feel happiness in your mouth!

Assorted type

3 types of beans, dried pumpkin,

walnuts, domestic chestnuts, and
pine nuts, jujube will make perfect
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