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Fig 1. Comparison of germination ratio between pre-soaking treatment of

mung bean, corn, buckwheat and black bean(seomocktae).
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Table 1. The rate of germination and fungal occurance of 4 kinds of grain
seed followed by different germination temperatures and treatment of
pre-soaking.

Grain seeds (%)

Temp. Mung bean Corn Buckwheat Black bean
() DS S DS S pSs S ps s

10 69.0 65.6 0 0 0 0 32.7 21.0

(=) (-) () (-) (-) () (-) )

15 57.0 56.3 70.0 58.7 27.2 32.0 50.0 39.5

(-) (-) (-) (-) (+) (+) (+) (+)

20 78.0 79.0 78.6 62.0 42.0 36.6 91.3 68.0

(-) (-) (+) (+) (+) (+) (+) (+)

o5 98.6 98.0 71.2 69.3 33.0 29.0 91.3 65.3

(+) (+) (++) (1) () () (k) ()

30 99.3 95.6 8.6 80.0 44.0 43.0 86.0 52.0
(++4) (++) (++) (++) (+++4)  (+++)  (+++)  (+++)

4 Jrepresents degree of fungal occurance : —(none), +(weak), ++(medium), +++(strong)

Abbreviations, ps, pre-soaking; s, soaking
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Fig. 2. Comparison of germination rate with environmental friendly
cultivated and general cultivated mung bean.

Mung bean (%)

Days 1 2 3 4
1 91 93 94 94
2 97 9% 95 95
3 97 96 96 95
4 97 96 99 96
5 97 96 99 96

EFC. environmental friendly cultivated; GC. general cultivated;, Mung bean 1, EFC mung bean
germinated at 20C; Mung bean 2, EFC mung bean germinated at 30C; Mung bean 3, GC mung
bean germinated at 20C; Mung bean 4, GC mung bean germinated at 30C. 1, EFC mung bean
germinated at 20C; 2, EFC mung bean germinated at 30C; 3, GC mung bean germinated at 20C; 4,
GC mung bean germinated at 30C.
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Fig. 3. Comparison of germination rate with environmental friendly
cultivated and general cultivated corn.

Days Corn (%)
1 2 3 4
1 0 2 0 0
2 15 30 8 22
3 65 66 33 49
4 66 74 49 54
5 67 76 54 56

EFC. environmental friendly cultivated; GC. general cultivated. Corn 1, EFC corn germinated at 20TC;
Corn 2, EFC corn germinated at 30C; Corn 3, GC corn germinated at 20C; Corn 4, GC corn
germinated at 30C. 1, EFC corn germinated at 20°C; 2, EFC corn germinated at 30C; 3, GC corn
germinated at 20C; 4, GC corn germinated at 30°C.
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Fig. 4. Comparison of germination rate with environmental friendly
cultivated and general cultivated buckwheat.

Buckwheat (%)

Days 1 2 3 4
1 16 17 30 37
2 35 37 60 54
3 50 50 71 62
4 54 61 7 67
5 54 64 75 68

EFC. environmental friendly -cultivated, GC. general cultivated. Buckwheat 1, EFC buckwheat
germinated at 20C; Buckwheat 2, EFC buckwheat germinated at 30C; Buckwheat 3, GC buckwheat
germinated at 20C; Buckwheat 4, GC buckwheat germinated at 30C. 1, EFC buckwheat germinated at
20C; 2, EFC buckwheat germinated at 30C; 3, GC buckwheat germinated at 20°C; 4, GC buckwheat
germinated at 30C
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Fig. 5. Comparison of germination rate with environmental friendly
cultivated and general cultivated black bean.

Black bean (%)

Days

1 2 3 4
1 30 50 70 86
2 55 75 94 93
3 70 80 97 94
4 72 80 99 94
5 72 80 99 94

EFC. environmental friendly cultivated; GC. general cultivated. Black bean 1, EFC black bean
germinated at 20C; Black bean 2, EFC black bean germinated at 30C; Black bean 3, GC black bean
germinated at 20C; Black bean 4, GC black bean germinated at 30C. 1, EFC black bean germinated
at 20C; 2, EFC black bean germinated at 30C; 3, GC black bean germinated at 20C; 4, GC black
bean germinated at 30C.
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Table 2. Proximate composition of 4 kinds of grain seed according to
germinated root length. (unit: %, wet weight)

Sample No. Moisture Crude protein Crude fat Ash Carbohydrate

1 37.66 17.62 0.34 2.45 41.93
Mung bean 2 62.43 10.71 0.32 1.76 24.78
3 60.37 10.71 0.15 1.61 22.16
4 57.52 10.67 0.12 1.57 20.12
1 38.42 7.08 1.23 1.69 51.58
Corn 2 44.61 6.06 1.73 1.76 43.84
3 4391 6.00 1.08 1.00 43.01
4 44.47 5.73 1.27 1.24 37.29
1 51.07 7.67 0.05 1.48 37.73
Buckwheat 2 45.60 6.70 0.30 1.43 43.97
3 46.98 6.59 0.27 1.49 39.67
4 52.03 5.92 0.26 1.23 30.56
1 46.79 22.24 1.72 3.05 26.20
Black bean 2 54.19 1776 0.34 2.28 2343
3 65.25 15.00 0.21 2.05 12.49
4 60.11 16.36 0.42 2.31 10.80

1, non-germinated; 2, germinated root rength 2mm; 3, germinated root rength 5mm; 4, germinated root

rength 10 mm.
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glutamic acid® I X+ 149 mg/100go| o™ wo} o H]3}e] 29.88) =7}s)
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lysine, phenylalanine©o] H]3rol-e] H|3le] 1.1 ~ 1158 H% F7Fste] YESTE A
TH= ZolE WA 1659 frelobn At ghebo] % ZhAshe] 0225 ~ 913 mg
/100g9] &S Wehid fElopn|=AikE0] 0.03 ~ 0.68 mg/100g Akele] s e
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Fig. 6. Contents of free amino acids from 4 kinds of grain seed according to



different germination root length.

Free Grain seeds (mg/100g)

amino Mung bean Corn Buckwheat Black bean

acid ;9 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Asp 023 19 011 465 244 209 198 239 163 033 081 150 629 012 043 027
Glu 05 149 301 910 1.255 062 088 116 4.265 1720 48 545 9.13 0.09 0.04 0.03
Ser 266 209 091 228 0.75 120 113 136 116 232 158 170 4.725 0.08 0.03 0.03
Gly 157 148 066 013 065 039 034 042 15 106 1.04 098 067 007 002 011
His 0685 192 026 099 019 058 063 082 0.09 1.09 052 046 0.425 0.08 0.18 040
Thr 41 48 1.07 136 0825 091 083 109 1455 4.04 183 198 1.095 0.12 0.06 0.03
Arg 769 191 175 100 0545 465 059 574 1485 141 241 141 315 045 053 0.38
Ala 096 014 301 007 4425 007 190 004 5065 435 426 418 4535 023 050 0.38
Pro 418 776 166 368 3.135 547 394 580 1.73 543 312 349 3.665 020 068 045
Tyr 1045 261 096 054 044 163 199 212 0825 174 174 18 216 010 033 0.04
Val 077 277 132 114 1045 133 121 147 141 290 218 228 5965 010 0.18 0.19
Met 055 1.05 076 017 0.195 081 081 079 0435 104 126 126 0225 011 034 042
Ile 054 136 080 066 077 072 070 075 1.76 150 141 147 1.875 014 027 012
Leu 0915 238 266 080 094 262 271 280 253 271 423 436 135 008 016 0.12
Lys 1075 179 054 054 0385 294 001 061 0.73 136 002 094 0.295 0.09 021 023
Phe 1.045 250 088 0,88 093 294 135 144 1575 235 039 176 5355 0.07 012 018

A, Mung bean; B, Corn; C, buckwheat; D, black bean. 1, non-germinated; 2, germinated root rength 2
mn; 3, germinated root rength 5Smm; 4, germinated root rength 10 mm. No., amino acids number; 1, Asp;
2, Glu; 3, Ser; 4,Gly; 5, His; 6, Thr; 7, Arg; 8, Ala; 9, Pro; 10, Tyr; 11, Val; 12, Met; 131Ile; 14, Leu;
15, Lys; 16, Phe. a, non—-germinated; b,, germinated root rength 2mm; c, germinated root rength 5mm; d,

germinated root rength 10 mm.
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ghrcol= kS HAlan, ol 10 m L 935 593 pg/mgE M W2 dH=E, Eet
Hicol= s walth Wi Soas vidol o ds SEy Setheols 9w

1845, 7.83 pg/mg= 71 =& THES BIAAT ol 2 molA 9.81 ug/mg=E
< A= EFs oy et xolE k2 ol 5 molA THE w2 FEE 1l
Z] [e]

=3
N h=4
Tk ofzRe] ghell ol YA HlEd o] meaE SR RolE dEE SUMES

Table 3. Total phenolics and flavonoids contents of methanol extracts from

from 4 kinds of grain seed according to different germination root length.

Total phenolics”  Total flavonoids®

Sample No. (ug/mg dw®) (ug/mg dw®)
1 751 + 0.36” 10.32 + 151
2 1491 + 268 11.17 + 093
Mung bean 3 2504 + 0.06 138 + 1.29
4 14.83 + 9.03 1158 + 1.04
1 1845 + 9.49 783 = 2.74
2 981 + 1.01 763 + 0.35
Corn 3 1523 + 537 6.43 + 0.28
4 1496 + 0.46 715 + 1.09
1 4039 * 515 1008 + 021
2 1562 + 0.16 776 + 0.48
Buckwheat 3 3731 +4.33 9.77 + 0.33
4 2744 + 164 9.25 + 1.71
1 195 = 1.86 703 £ 0.13
Black bean 2 12.44 + 1.31 597 + 171
3 1729 + 148 664 + 156
4 9.35 + 0.01 593 + 0.24

1, non-germinated; 2, germinated root rength Zmm; 3, germinated root rength 5mm; 4, germinated root
rength 10 mm.

”Sample was analyzed using tannic acid as a standard.

B)Sample was analyzed using naringin as a standard.

Vaw : dry weight

YEach value is mean+S.D (n=3)



2} SE doldAE GABAY FFH|

S, Y, AEE e el ko] wE GABAS HstE SAT Ay 4F
= B ool Hlste] GABAS drFel Srlekl e =5, AEH|, ve2 dol
dol 2 mm, Ss Wobdol 10mY w1 ghol 7HE =Al yEhd ol o] 2
559 GABA 3% 39 mg/100go.& B]Hrols59] 481w, otz o] 10mm 52
GABA 32 11.2 mg/100g 0. = B]EopS-=5=2] 564, o} Zo] 2 mn ¥ o] GABA
TFE 2.2 mg/100go&2 mopmd o] 22u), ol Zo] 2 mn A HE]e] GABATEFE
2.2 mg/100g o= w]opA Eeje] 2750 F7 o] e A tH(Fig. 7.).
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Fig 7. Concentrations of %-aminobutyric acid (GABA) in 4 kinds of
germinated grain seed according to different root length. A, mung bean; B, corn; C,
buck wheat; D, black bean. a, non-germinated; b, germinated root length 2mm; ¢, germinated

root length 5mm; d, germinated root length 10 mm.
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ofiroll Hlgte] 1.1 ~ 115 A% F7kste] yUetdth ASes dols A 16F
o] o =4t ghako] BEF A4St 0.225 ~ 9.13 mg/100ge] FHEHS YEY
gofu| :=ibEo] 0.03 ~ 0.68 mg/100g Atolo] gts el 1% ol 5 mn A EE
of AA frelotn| it FaFo] ol 2mm, wol 10 muAl FEfell W3] A LhERRLT

% phenolic compounds® % % flavonoids® &&F : K79 A ol 5 md
o 2504 pg/mgR VM wS A= Bz v wgol A 751 pg/mgE 7HE

Wl

o

vo Hedds Ryt R wol= ik ek ol 5 mYw] 138 wg/mgE 7HE
=S ZgtHol= ghEks Wol whw Hjgolol A 1032 pg/mg® 7Y S ZEH -
ol IS HATH AFEHE wdgA e} H3F2 S B ndol Ao 195,

]_
593 pg/mg M e s, Fehwicolm FEe weth W £
W oAE s Fehpeols

5 mellA 7Hg e e B

&9 WolgAE GABAY TFH I : 4F9 FE(HTF, S5, WY, A5H) 25
ool Hlstel GABAS FFe] Srletdlom =% A4 t
SppE woldo] 10mY o 2 el M E=A uEhyg wol ol 2 m T
GABA 32 39 mg/100glo= wol 5o 481vf, ofdo]l 10mm <+
GABA &32 11.2 mg/100go.=2 uv|drol S=5=o] 56|, ol Zo] 2 mm w'de
GABA &< 22 mg/100go = nvtol wjde] 22u), o} Zo] 2 mn A EE]e]
GABAE =2 2.2 mg/100go. 2 H| ol X &Eje] 2.75u] F715 At

2. BYUEHEZD GABAT Fo| B3te LolxE9 =A

A B

y—aminobutyric acid(GABA)E & - A EAd dg EXFo e wvjvyd 4
ofpj=ito m A Abghol Qlojd= A, el ol glal o] diFE 9
ol EA 5t acetyl cholineS Z7MA7]11 ¥71%5S 2371 59 Ay2egs
atel, A=e ¥ FFo FEste] ¢ dgFe HEe ke Aoem dEA 3
th ABel 2Ed2E FU ABAZY Ca¥o ©]F ¥ cytosolic] pHO W&t o



oy GABA shunt’} A3} o] glutamate’} 7154 &322 GABAR HA3l@tia
adHA dvh AE 2EHE 2H0RE A2A Y, a2Ae, 9ol Ad #7Adsel
At Streeter(1972)62 Aol A7IAEE o] 6413F A7IA oA FA A
7ol Blsto] 4uf o] GABAS el F7HES Hastivh 4(1992)5 2 HAkY el
AEd Ny 722 d71A 85 ste] A zte] F7hetol wel GABA gHke] 74
= Bastglon 12 ~ 15A1ZF 1A g ol A Fd7]1A 2ol vl GABA gHeFo] 4
~ 100 =4 F7HES Bastgon, ¥H2001) 52 HA8 el No 7F~, COz 7h2,
so® ZF AR YA E kol Fd7] Aggrelnls] N2 7F=9k CO, 7F=A 2

M 6 ~ 89, &A= 158 GABA 3ol S7HES Raskith E3 @
=(2002), A S(2004) @Au] ulolr] ZREAGAS Ax Lo Algshd ol

=W GABA®| el ¥ Fuds B 2 5(2002)2 #m] "ropA] 50
ppm 7| EAHE o3} 7] EAl/ S A M SFE4 &9 7]E4HS 50 ppm

o) m
HA &gk §o)ol FAste] WotE AA I Eoll HAGe] welAl7l= AETH
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Atk A 5(2004)2 NEA/SFEHAA g7 @] ool m A= GRS L]
FIEAHO ~ 200 ppm), EFE4AH0 ~ 400 ppm) HE g sle] ol e =
b i mE oy ko] W3l GABARHO WstE SA4ste] 71EAE 106 ~
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1 F oA 200 ppm =FEA} FEE ol 5= A LAY HA sEE HAstA
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D A=

GABASF 2 ofv:qt #4& 9)d HPLCE SKYAM Co. Auto Amino Acid
Analyzer  S433(Germany)E  AF&3 1,  freeze dryers=  SAMWON  Co.
SFDSM24L(Korea)E Th=% Wo}7]&= EYELA Co. multi thermo incubator
MTT201B(Japan)& A}-&3it}. Glutamic acid, sulphosalicylic acid, litum citrate:=
Sigma Co.(USA)E Abgstlon, 1 9 AdEs2 SHAFS AHEsin

2) d71A 8 At mE EolxEW GABARF £4

7 @AY T8 2A
Azd 57, AZH, S5, Wd 1 ke ARl ARG F 20 BFe] FFH
1243 WA F Thew wobslol A 7 FZe) A wop ewolA WelAHow W

obel HBE 20 ¢ Fekrg B0 wol 20 psi A2YOE Ny A2E AL FU5
=

of &7] ¢ts &d VI HE ASAA 74 ARPER @7 A 3 F sAAE S
=3

Y) @olZE d7| A8 +9 GABA(¥-aminobutyric acid) &% 4

7148 s LolE o y-aminobutyric acid(GABA)Y EA& &) 1xd &
<= 40 mesh® #Hste] od&ts F5 stoem 40T olstellA HAds53 S T
o Zola Y volume? ethyl ether® ¥ o] ether®2 Zojllx tA] #ds=S
35 w323 A2E pH 2.2 lithium citrate dilution buffer® 25 ml WM AZ g4z A
€3 & sulphosalicylic acid 1 ¢ = Y1 Z &33d T (A 7HE<H ot "X s}
o] 15%7F 12,000 rpm (MEGA 17R no. 17 rotor, Hanil, Korea) 2.2 94 &g st
Aol A=HE 045 ym PVDF milipore membrane filter2 o3 & 3] Alsle] B3}
At GABA X T%2 SYKAMAFS] GABA X&#S AME3tden 29 045 mle
frE&ow EHFATh
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Eo fg ofn Al EALS y-aminobutyric
o FAdG A g sto] B4 ATk fE obr
mesh® Z3fsto] dgE &5 stlem 40T

Eaniy & =olil Y volume? ethyl etherE Yol ether
T2 Aoz g FdEsES 3 T F5H A 5E pH 2.2 lithium citrate dilution
buffer® 25 m¢ W =Z et~ 83 5 sulphosalicylic acid 1 g & ¥ & &3
T AT ESE A LA S 158 7F 12,000 rpm (MEGA 17R no. 17 rotor,
Hanil, Korea)o. = A& A2 I3 435 AE 0.45 mm PVDF milipore

membrane filterZ ¥} § 3|43l {2 ofn|Ails XA o Fa o =4t
1A e}

EFFE SYKAMARS] #2] opvledt ¥&EE AHSstglon 29 045 mo #%
o = z B - A o

o 273 92 nF

D &7 431 o &% wolxEW GABA ¥3F743s =4 24

Wol=rE Wl GABA o] A= S7ke A" 23S AAs] sk =
7, AEE, S, vE S ey JhE By He 558 @71AY Ve e A
gote] Sigel FAAske] 2 Aol = oAzl §- OAIZE-E 244171744 A1 3HA
OS2 Ny 7haR @UAeE & A3 @UIAE Azbo]l AojAHAM GABAS d¥2 T

AR Aada oA FAHEAS BT, 6473 AN FAHTAA
303 ne/100g 436 me/l00g 0.2 THE A7 @7)A el ol W] we ghe UEhlg



-

om 7] wolato] H|Ee] 6AIZF F7)A S 10079, 24417 U A TS
11.18W Z7}ate] #7148 6A1Zba 24472 ol E o] GABA S Az F7)
N7l g3 2A0w AAEITHTable 3.).

Table 3. Determination of ¥—aminobutyric acid(GABA) contents followed by
periods of anaerobic treatment from GABA-enhanced of Zmm root length

germinated mung bean.

Mung bean Treatr?}frn)t time Contzenr]g:/ fgog)ABA

Non-germinated 0 0.81
0 39
3 13.0
6 39.3
9 25.8

Germinated 12 20.0
15 19.7
18 30.5
21 36.8
24 43.6

Germintation of mung bean was submurged to non-germinated mung bean seeds in 200ppm glutamic

acid solution. Non-germinated mung bean used as control.
2) 2F9 WA Y WA LolFE GABA B Frelobn it §3

7h 2F44 AA g A3 @A LolFE9 GABATHF W
= S ud, AESEE SFFEa S0 "Axse] 7 389
GABAE o] 71 ol S7Fdd Zol(s+, Wi, A&EH: 2m, S5 10 mm=E
ofAIZl & 6417, 24417 V1A E st GABATH ®stE A¥E A¥ SFe
AIZE @712 Tl A 108 mg/100g, 2447 F7]1 A8 ol A 436 mg/100g GABASH =
S Uedid e, AEe= 6417 @71A oA 10.8 mg/100g, 24413 & 7] A 2 -
1 43.6 mg/100g GABAE &S YeERATE Wl 7] A2 oA 10.8 mg/100g, 2441
A7) A 2Tl A 436 mg/100g GABAT S Yeldler S5 d71A 8T
A 10.8 mg/100g, 2417t F7]1 A2 Fol A 436 mg/100g GABAF %S el o] 4714
& BT 24N @714 870l GABAT ROl AA FUHES B ow(Fig. 8.),
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Fig. 8. Changes of ¥—aminobutyric acid(GABA) contents of 4 kinds of grain
seed by germinated with glutamic acid solution and treat different anaerobic

condition. Mung bean, buckwheat and black bean were germinate to 2mm of root length in glutamic

acid solution and corn was germinate to 10 mm root length in glutamic acid solution. A, mung bean; B,
corn; C, buckwheat; D, black bean. a, non-germinated; b, germinated with 200 ppm glutamic acid
solution then treat Ni gas during 6 hours; ¢, germinated in 200 ppm glutamic acid solution then treat
Ny gas during 24 hours.

W S54, Y, A%EE 2REL §oo] A = &
GABAZH ol 7bg ol 27hid ol (%7, v, AT e 2m, S54 10 w2 ¥
OFAIZL F 6AI3F, 24X17F WA S sto] GABAS 33%l frelobulestel o



FWsts Aol A3 74 35 T fFEoln| At ko] MgAER AA F7h
sto] B HAZ wolfmd & driAHE e Aos fEoln et dEm sl &
FFes B, 6217 24AF @UIAHE T BF oA F oolu| sl ghEke] 474A]
T BT 24AZ VA o S AR ey 55 FFgabhdel
= & 2447 A Fel A 3531 mg/100g o= w]dol o] Hls] F frElobu] x4t
grakel 199 F7heblal, Sae vldolA] 485 mg/100gel AE Ao & F Aabio}
FE T 2447 AgTolA 6081 mg/100ge 2 1258 F7bete] yEbskow ) wde

244130 A gl ol A 4247 mg/100g o= HZopw o] 11.09v], S 24413F A
7F kol &gre] Hlsto] 189 FU7HE Ao ® UEEth 244749 ofu| b e
7FA] =% R% alanined ornithine?] $F#o] A UElwE=dl, alanin, ornithine®] ¢
o2 opuxgted didte 5 threonine, glutamic acid, cltrulline, valine,
isoleucine, leucine, tyrosine, phenylalanine, 3-methylhistidine®] 10 mg/100g ©]4+ $F
5o de Aoz Yehomw 8441 threonine, serine, asparagine, glutamic
acid, proline, cltrulline, valine, cystine, isoleucine, leucine, tyrosine, phenylalanine ©]
10 mg/100g ©ld sl Ae o= yepyth. =gk vWS hreonine, serine,
glutamic acid, cltrulline, valine, isoleucine, leucine, tyrosine, phenylalanine®] ©] 10
mg/100g oA FfEo] A Aow eI, AEEHE glutamic acid, cltrulline,
valine, phenylalanine©] 10 mg/100g ©]/¢ &= J&= Aoz YeElY S5 1A
Hobfre - A7IA YT =2 oY Felopr 4ty 3 w3 AstEASS & T

AAHFig. 9, ).
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Fig. 9. Changes of total free amino acid contents of 4 kinds of grain seed
by germinated with glutamic acid solution and treat different anaerobic

condition. A., mung bean; B., corn; C., buck wheat; D., black bean. a, non-germinated; b,

germinated with 200 ppm glutamic acid solution then treat
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200 ppm glutamic acid solution then treat Nz gas during 24 hours.
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seed by germinated with glutamic acid solution and treat different anaerobic

condition.



Grain seeds (mg/100g)

Free amino acids Mung bean Corn Buckwheat Black bean
a b a b a b a b
phosphoserine 8 6.4 51 2.2 2.4 1 10.3 7.7
taurine 5.3 4.6 0 0.8 0 1 2.2 4.7
phosphoethanolamine 0 0 1 0 0.4 0 0 0
urea 0 0 0 0 0 0 0 0
aspartic acid 1.8 1.7 1.1 1.3 0.6 0.7 0.9 1.2
hyroxyproline 0 0 0 0 .0 0 0 0
threonine 8.6 12.3 13.2 21.5 6.1 19.3 76 7.6
serine 59 8.8 135 19.4 3.2 11.3 4.6 7.7
asparagine 0 0 23.2 26.4 0 0 9.1 0
glutamic acid 40.2 45.3 175 21.9 8.4 19 28.3 52.2
a-aminoadipic acid 9 7.8 2.4 3.8 0 0 0 0
proline 0 0 34 53.9 0 8.4 3.7 0
glycine 0 0 1.9 3.8 2.2 89 0.5 0
alanine 48.3 99.5 82.1 138.5 27.3 127.1 40.8 65.4
cltrulline 6.6 17.6 214 38.3 6.6 29.9 116 15.8
a-aminobutyrid acid 0 0 0 0 0 0 0 0
valine 8.3 13.7 22.1 28 3.7 15.8 3.6 11.8
cystine 2.2 0 79 10.1 0 2.1 0 0
methionine 0.7 2.6 3.3 44 0 3.1 0 0
isoleycine 8.7 19 13.3 17.3 2.3 26.4 55 8.3
leucine 11.2 22 40.4 59.7 4 33.1 55 8.8
tyrosine 9 10.2 155 219 0 129 1.8 6.7
phenylalanie 20.4 287 234 39.9 5.7 26.3 77 115
F-alanine 0 0 0 0 0 0 0 0
F-aminoisobutyric acid 0 0 0 0 0 0 0 0
ornithine 34.4 29.7 26.8 375 17 425 29.3 26.7
lysine 0 0 0 0 0 0 0 0
1-methlhistidine 0 0 0 0 0 0 0 0
histidine 0 0 0 0 0 0 0 0
3-methylhistidine 6.9 12.6 5.6 7 1 5.2 3.9 3.6
tryptophane 0 0 0 0 0 0 0 0
carnosine 0 0 0 0 0 0 0 0
arginine 0 0 0 0 0 0 0 0
total 235.6 342.3 374.5 567.8 90.8 390 177 239.8

treat

A., mung bean; B., corn; C., buck wheat; D., black bean; a, germinated with 200 ppm glutamic

acid solution then treat N gas during 6 hours.; b, germinated in 200 ppm glutamic acid solution then

solution then treat N gas during 6 hours; G.an24h, germinated in 200 ppm glutamic acid solution then

treat Ny gas during 24 hours.

% 4 Q

D #@71A gl o3 dot=EW GABA #3323 =41 274

N2 gas during 24 hours. N.G., non-germinated; G.an6h, germinated with 200 ppm glutamic acid



7\]7”"51 24N W7k A] 3AIZE A SR Ny 7F~
5 7] Xﬁﬂ:ﬁoﬂfﬂ 39.3 mg/100g 43.6 mg/100g2.
=2 s YERlen 7] dolto] H]s)

6A12F 71 A o AVA Y 11188 F7kske] @A 64
FIp 24075 Tolr= ol GABA S AUz S7MAYI= @AY 2xew A
sttt

2) SFFL A o3 FrAF LolxES GABA R fFEolu =it FF
SFEA AA T FIAE wolFE GABARF W3 557, S5, 1
4, AEHE SFEN &g A st 4 HEEE Wol T GABAR O] M w
ol 7k d Hol(xF, wid, AEE: 2m, S 10 m)= oA 5 6A17E, 244

3 @7IAEE ste] GABAFH wWgEs AR A =555 6747 @A el
10.8 mg/100g, 24417+ F71 A2 Tl A 436 mg/100g GABAZ S vehglen], A&
e 6A17F #7148 FolA 108 mg/l100g, 24417 F71H Pl A 436 mg/100g
GABAS S Yetideh Ald2 712714 108 mg/100g, 24417 3714 2]+
A 436 mg/100g GABAR S weuiglor] S55s d71A 27 olM 10.8 mg/100g,
24X 7 AN A Tl M 436 mg/100g GABASHES UEhlo] 4714 3% RF 2447
d71 A4 e8] GABASH o] =LA S74sHE BAlth

ST AA G 9 FI|A T FolFELY FEolu| =i FF WUE L HF &
T, WE, AEHE S5 &4 At 74 FEERE ol F GABAF O
7Hd Eol 7Y Aol (T, Wl AEEl: 2m, S5 10 m)E oAl Xl B 64
3, 24X A Y E 0}04 GABA®| 33F°] frefobr=itel] gk stdwists 4y
Ay 72 52l F oo At fheFo] AMYARbE R A ke = AR
ol =gk & @A 4oke Trﬂo}lﬂL*} gzt e FFE Bie
o, 6A1Z3 24412 A71A g B oA F oopu At FheFo]l 47bA] 2E B 24
AZE @71 Y7 o Sk Ao R dEbed 55 S FEATe 2 $ 244
B A Ttell A 3531 mg/100g o= H]ro} 5o H]‘éﬂ & frefobr =4t gheFo]l 1.9u)
S7Ve AL, SE HEolA] 485 mg/100gol ARl Aol FFEEbdtel Fin T 244

B AP Tel A 6081 mg/100g o= 1250 F7kske] wEbstom, wide 2443k A2+
o A 424.7 mg/100go.& H|rolud o] 11.09v, S5 24A1%F A2l -7F vdol &
ol Hlske] 1.8¥) S7keE Aom yEuth A4 opnjebE R = 47 e B



+ alanine¥} ornithine®] 3] =7 YEl =4, alanin, ornithine®] 9] & ofv]x
Aol thele] ¥ FE=  threonine, glutamic acid, cltrulline, valine, isoleucine, leucine,
tyrosine, phenylalanine, 3-methylhistidine®] 10 mg/100g ©]A dfEHo] g AoR
ek o™ S99~ threonine, serine, asparagine, glutamic acid, proline, cltrulline,
valine, cystine, isoleucine, leucine, tyrosine, phenylalanine ©] 10 mg/100g ©] &
Ho] 9= Aoz yelykth wd Wl S hreonine, serine, glutamic acid, cltrulline,
valine, isoleucine, leucine, tyrosine, phenylalanine®] ©] 10 mg/100g ©]4F 3f5 o] 9l
= Ao ® Uewga, MEeE glutamic acid, cltrulline, valine, phenylalanine®] 10 mg
/100g ©]7d FfEel A= AR yehd SFEA AA Sl E & JU|A e

h=}
=< oY selotreite] g ek A3 = & 7 AU
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3} GABA @] 238 wolZo 4284
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T AS oyt JMaAEE AAFANA s w3 A3 aga HEF W
el AT F24 AFZE HIEE tyrosine kinased] A ZHgo] &= olxZz
ol Frhstar, gk olAFZetEe] Fo4e ofFE 2 FHUE wiRA Rk o w4
FoyEed wael wolel e Ao AA| 9] beta-glucosidased] 23] o} 2
o2 HEFo] o]aZeEe FHE FHUIT BNk ojyE, FU|HY o8& FE JE
2be sk, A fe] AAS v 2YaTdR SUMEATE Bavh T
e AA das 3o ko]l F7hebelal, phytase €4 WsE FUES A
E8tA o] & %=7 F7hsly, S proteased @A o] 1% FEWAlA fFoHow
dol F7kskw, ek FAAA, JAAA, dA A FreFo] A, 4 AHe] §

= s =}
Z7lslg o, ol 7|7+ Fot triglycerided] dHE x&EHom A
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ot
rlo



XE Holmz HZ3 AHgALE Hola glow wjEFFo& stearic acid, palmitic
acid, linoleic acid,, linolenic acid7} 8 A|WAko]al 2o = linoleic acid’t +F
S olFE AWAte R A HAT

SFETE i, 38, 2 e FstAou A 48AIF tA = o &
yetthr ALl wtolo] o) HXHow HAadE AFS WU ew F tocopherol
Z7]el= 4.09% olthr ol 7|3bel] whel FrhstH, FA| == alpha> gamma>
beta> delta®l +o% A, S+ methanol FE=ES A Hirste] %7]
E 49 hydroperoxide®] A4S At 14442t Foll= 5% #Asar, =3 4t
s g7= A 4aks A9l alpha-tocopherol 2.t =9k o™, NADPH-dependent lipid
peroxidations &% # & #Aiks 7] A =S malondialdehyde® F#HE FHAstE
24 AF ksl oA gurt wopdel vl 6-14% =& BoR HaETh

ERE AF A Lot S BES Fod 23 €3 F ¢ HDL-cholesterol €]
Ao e FYAHoR FrtstR o, HE5Y F cholesterol &S A
o A

.

T

2. 45 &£ WY

7}. DPPH radical £2A %5 9% FEE9 F44s3d 4

4 Al8E 2 Axste] VIR wA vhAE § A=eFe] Sulel sdets olg

5
29 Arkete] geolA 28 FEaAth o FFAL U TH SNow 9
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dikstdd A4S DPPHY & ol 838t A 89 radical £271& %=
o] WAL ozt Wgste] FAegth 1x10 ‘M DPPHS} Hxw

WA Fske]l &3k 3027 o AEelA WA F FE radical FEE ELISA
Reader(Bio-RAD, USA)E ©°]&3}4 517 nmollA SA3Ath AlFe e A7)
= g0z A2 A g4 (Scavenging activity) 2.2 EA|EH ) RCsoS DPPH S%7F 122
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#Aasted 283 AR FuwoE Yepdlon &4lst 222 @ 4#x BHT
(butylated hydroxytoluene)¢t Vitamin C(ascorbic acid)2} 1] x &} o}

DPPH radical scavenging activity(%) = (Ac-As)/Ac x 100
Ac : AIEE H7beHA] €2 dx279 F3=

As A BE M7 9T FHE
. FdA JAREGAHEA v X = FEFEY Chemosensitizing effect &4

1 AEF 4 Axa g

AA WL AEZFQA AML-2/WT ME9} FAAHEE daunorubicin® X5 A
2 F7RA 71 A vkt UAdS =S AML-2/D100 Al2E Addd A3kt
AML-2/WT3Z AML-2/D100 Al* i Fetal bovine serum 10%$} I AE /3 o
-MEM¥I A & ARg3Fe] 37C9 5% CO; ZAlA wldatdon, AML-2/D100 Al ¥
= WAS FHet7l f8 Adstrl d5d Aol 100 nMe] daunorubicing A 2] 8}

3%] o] ZAMYE F AT

2) GAWAE =4 84 AN

Az mEZ=Ho g47F MTTI3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyl
tetrazolium bromidelZ YA A formazans FAANZ = S ZAZ formazan?
TEE SHGoRN AEI AEXFE ZAH3F= Twentylmand} Luscombe (1987)2]
MTT ®HE o7k Wy st AFEeS T 96 well microplate (Falcon, USA)el| =4
stazk sk ofES 10 wH wal A AlEd AML-2/WT3 g AlE<d
AML-2/D100 A ZFE 2x10°cells/mlo] H %= & A EI G
t}. o]uw] °FE Al phosphate buffered salines ¥o] ZxTo =z Ax AX 4l uj
okelulS Yol plankE AFUTh 96 well microplateE 2 EE ZF CO, HI 7] ol A
g F 2 welll MTT 845 mg/me PBS, Sigma, USA) 10 w# & 7}el 5
aL B 37T, 5% CO20l & W F7IolA 4417 F¢k vEgske] MTT7E s ==
Atk ZF wellel A E formazanZ A S 0.04 N HCl-isopropanol &< 100 w=
Z+ = o] A microplate reader(Bio—Tek, USA)S o] &3t 540 nmolA THE=ES =H

i l‘i

>

4 90 wH 7zt 29

[e3

w
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sar. ARFEd mE AL 4F ArE gETe FYEs nuse] wRew
dehglon 2 AEEe FohAl AN AR % WYFREE vincristine E7)
spl A 1Cxe wlaske] wx WA 5o g T o) 55

o FEEC) 4F JAGAEY BF vA= IF

a

1 AEF L Az

2 A AMES Mrxs AR GAETFEA HG MAES Calu-6, e Al
X MCF-7, 919 Al3EZ<Ql SNU-601, t7et MR Caco-2& AFE3H k. Calu-6,
MCF-7, SNU-601> RPMI1640 &-3&u)*]&, Caco-2+= DMEM(Dulbecco’s Modified
Eagle Medium)S ©]&3t9 10% TFetal Bovine Serum®t 34 A (Antibiotic
antimycotic)E& #7}ste] 37T, 5% C0O29 53t ¥ incubatoroll Al A -&A1AH w3t
Atk Alxze dishe 80% A% AsS wW PBSE  AlFste  Trypsin-EDTA
(GibCo/BRL)& A glato] 2-3dmirt At vl gatsioh.

2) dAE T4 A &I B

A7+ FAMEFA LA E(Caco-2), HAGANE(Calu-6), FdFAEMCE-7) 2
SAESNU-60D ] thdt =357, WY, S5, ARH) F2E9 A5IAzdE 248
7] $18 MTT WS o W3] ko2 A S4=E SA3Hh
96 well microplate (Fallcon, USA)¢] Z+ wello] th&7]e] %= =
x10" cell/me] FE7t B2 2Asto] AZ BHAS 90w EF8lo] 2447 Ft
ettt 7o Ags s=dEE 10 W H7bskla, olw ¢k&Eti4l phosphate
buffered saline(PBS)& ¥ol Alxe] tixzwox 4ba, AEddl wfjgints Yo
blankZ 4Ftth. CO; 7oA 343 vl & BE welldl MTTEH(G mg/ml
PBS, Sigma, USA) 10 w® S 73532 ohA] 37C, 5% CO29 F& wd7]ol Al 44
FES REgstel MTT7E =5 sklth. 7 wellol A€ formazanZd 4=
DMSO 150 w2 & =4 microplate reader (Bio-Rad, USA)ES ©] €3} 540 nmoll
A FREE S5t SAHE FAEENH ofye] WRor AT Axe] HE&S

T,

Percent of viable cells (%) = optical density with cytotoxic drug x 100




optical density without cytotoxic drug

=
>
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g 24

g 7 #5e BAdee A 1 wFol Aa) 100 meel #F A A
Mo R Eatel 747t #Ee) AKA LA 18~24A74 35 WFH F G
APHFE AT A AP S B 2AE 2zl 15%0] @il A

7hA ASuj A S "t dte] petridishol] 20 m% EF38te] 7158 A S S A7),
0.7% o] H7tE 584 wiAE 77 3 mA Ao EFste] Hirs & A%
o] Ruje} AF=o AHd aF UATF 4T O SAT 4T AFFH(E A2

=T J%
o
i}

2

o x
=
ArE ddgdS vrEo] i FEE 660 molA FHEE 03°] HA g

o
0.ImE Ao 7hsto] & E3tgh oy 7158 WA ol 5% ths 227
SAUANA 259 #R/F TTMAE sl AREETh AnkAafel DA A =
o gyt AL A A (cup hole method) o2 3743} th(Piddocket,
1990; Bauer et al., 1996). =, 20 mg/ml =9 w5F, A&, ¢4 a8z Wl F
Z &S 045um membrane filter(Millipore Co., USA)E o} 33l A3k v} dHod
g G mmE Fadel 20 pd ng)¥ FFAZN F FEEME FHEHoR T
sto] ¢bds] del Bular 747 ol AFA oA 24~48A17F FoF wigd o
hole F®oll FAH A AA(m)S FAst] FdLds vlwsArt. ojw 2z

—

A8E =ol7] fls AHER S A

o9 Age 24

Az " A7 20 g& 23 3 20 mM Tris-HCl &8 A (pH 7.4)5 100 ml
7Fstel  #A3FA A TE. Sonicator(Vibra cell, High infensity ultrasonic liquid
processor)3F & AT A &F5e FE3la o] 4T, 12000 rpm, 607 LA E 28}
o A5 dE 3438le] o FH(adventec, 185 mm)A 7l thS o] oFols Fukuld gl

2) @93 E2IFAHSA



1.5% skim milk 0.15 g3} 2% agarose 0.2 g& =70 ¥o| # 13lAA skim
milk plates ZA3FAt}. skim milk plateo] 73S o] z Z=udWz FEE5E 20 e
A2 3 & 37C incubatoroll Al 15417 WES-AHA trypsin SafH H o] 3k A7l A+
Al gl A ng2 gakste] AbESE T
dH &8 5A
1.2% agarose 012 g& TH 16 S Ho HoIA A3 * 1% fibrinogens
0.12%7F FA 93 thrombin(1000 NIH unit/m¢) 100 @& H7}sted 1A7F E¢F A&
oA a13}AlA fibrin plateS ZA|3}tt.  Fibrin plateo] 73S Wo] Z Zuwz
Z2E 10 s AAsgn dxrdoz AAE AL a4 plasmin(Calbiochem
Co)& A3t} o] & 37T oAl 15A1%F HE-S-AlA plasmin &3]W 4ol tis A5 9
FAl gaHA Hle w2 fA4kste] AFESESlt

vt GlycerolZ2 Fad 3AFH o FANF-H
=, A4 g0 SYAES F
Adste] @A F 50% 2EAES 10 mi/kg HEE
atgon, Adt Al&5E 100 mg/ke = A7
tod st AXE AA Y
FostAth A (A= A
Sk Thg 800xgell A 2583t
=8 kit(opArA| ek F2 3] A}, Korea) S
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FEFACEE, WW, ABE, S$55)9 Wel@o W (), 2, 5, 10 m) FEEI @7
2

2434 10 m)F =59 DPPH radical &

(1) Toldold mF FEE9 434 vl
TR, 2, 3, 4 m/m)E free radical &7 FAE =AHI A =

‘IT:*
=& Ha dAFosol ¥ How 1~2 mg/md FRoAME &L7E&o] Ae

Aot 4 mg/mee] F=lA 10 mz Fopd HF7F 2595%9] aEeS Hol W
o F4tst 295 B Adtk(Fig. 11).
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Phaseolus radpatus L. (mg/ml)

Fig. 11. Antioxidant activity of phaseolus radpatus L.(mung bean) extracts
followed by germinated length. BHT(butylated hydroxytoluene); Vit C(ascorbic acid)

(2) GABA% #Fo] Zstd ol F(#olZdo] 2 mn) FEEY FisEA

Gaba® S 7|02 o WolZdolE AAse 2 m w wwole} #7]A e
H ol FEES o ® DPPHO e aitstdAd & S A3 2 mg/meell A v
of FEEL 731%, 2 m LolFEEL 1625%, F71AY I FEELS 1641% =

DPPH radical®] &~A%S Hol f7|HE FEEAA Fitsddel 7P =585 &
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T AAH(Fig. 12).
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Fig. 12. Antioxidant activity of phaseolus radpatus L.(mung bean) extracts
followed by germinated condition. A, BHT(butylated hydroxytoluene); B, Vit C(ascorbic

acid); C, non-germinated seed; D, germinated 2mm seed; E, germinated 2mm seed of anaerobic

treatment.

(1) Holdol &5 FTEE FA3EA vl
CFF FEEL 1 ng/mlY BEoA ol dolrt 10 mn L) 41.68% = ol o)

1 =
5mm ¢ 2 m Ywl ZHZE 36.69%, 31.45% Kok =2 o 4AA

7] &S Hof ol Aol
7V AR ARFT o] B4 YEyt I FEEY R 5S54E AATos
o] =4 Yeld Ao g ®Wol DPPH radical 2780 % &F¢ a7 U
& g AAH(Fig. 13)
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Fig. 13. Antioxidant activity of Zea mays L.(corn) extracts followed by
germinated length. BHT(butylated hydroxytoluene); Vit Clascorbic acid).

(2) GABA®Fo| Zstd wolSa(olZ o] 10 mn) FEE9 FisEA vl

S wopdols ZAAste]l 10 mY W Bldelel 37

WwakATh 1 A 2 mg/mlel A Hdol FEE

H 10 m F=E-2 70%°] DPPH radical 471
<

S 26%, 10 mn FEEL 40%, 3 71A Y
} 7S shelal o tH(Fig. 14).
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Fig. 14. Antioxidant activity of Zea mays L.(corn) extracts followed by
germinated condition. A, BHT(butylated hydroxytoluene); B, Vit C(ascorbic acid); C,

non-germinated seed; D, germinated 10mm seed; E, germinated 10mm seed of anaerobic treatment.
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Fig. 15. Antioxidant activity of Fagopyrum esculentum M oench(bukcwheat)
extracts followed by germinated length. BHT(butylated hydroxytoluene);Vit C(ascorbic

acid).
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e

ofxY FEEolM= dUIAYC 7 ol FEEo] WolFE= R 154 w2

=z=
23l &4 S B9t (Fig. 16, Table b).
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Fig. 16. Antioxidant activity of Fagopyrum esculentum M oench(bukcwheat)
extracts followed by germinated conditions. A, BHT(butylated hydroxytoluene); B, Vit

C(ascorbic acid); C, non-germinated seed; D, germinated 2mm seed; E, germinated 2mm seed of

anaerobic treatment.

Table. 5. DPPH radical scavenging activity of ethanol extracts of
buckwheat at germinated conditions.

Buckwheat RCso” (ug/t)
non-germinated 171 + 0.98”
2 mm germinated 304 £ 1.33
2 mm germinated

. 198 + 1.21
anaerobic treatment
BHT” 103 + 1.23

"Dose required for a 50% reduction of DPPH radical at 517nm
PEach value is mean + S.D. (n=3)

» butylated hydroxytoluene
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(1) Toldold NEH FEE9 JistEA
AEefo] ol Aol Mol 2 mm , 5 mm, 10 mn

)F
/22 DPPH radical &2A %5 ot s4kst &S S54% A7 2 mg/ml

228
FTLo|A HWol FE2EL WOl 2 mn, 5 mn, 10 mm FEERY 47 26%, 7.2%, 6.8%
B ome A8 Ryoy Felawd £rel mit: glolthFig. 17)
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Fig. 7. Antioxidant activity of Glycine max merr.(black bean; seomoktae)

extracts followed by germinated length. BHT(butylated hydroxytoluene);Vit C(ascorbic
acid).

(2) GABA #3o] 39 ol B8 (Lobdol 2 m) $2EY FAsAY
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A | el FEES vusgu Pebdeldz FunwyE ZAAAUL A%
dold GArst FHE 2 m FEEANA MY BR FAA 2

0

Al vEbsktH(Fig. 18).



Germinated (root length 2mm) then anaerobic #_‘_‘

treatment

Germinated (root length 10mm)

Germinated (root length 5mm)

Black bean
(seomocktae)

Germinated (root length 2mm) B 1t

Non—germinated 0 2n/ne

0 5 10 15 20 25
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Fig. 18. Antioxidant activity of black bean(seomoktae) extract followed by
germinated condition.
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Fig. 19. Antioxidant activity of ethanol extract from germinated brown rice
by DPPH method. A, BHT(butylated hydroxytoluene); B, Vit C(ascorbic acid); C, germinated rice.
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o s AE S BAE Sed Es ARRE sto] J@A A et dutAul =
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2 45E kst o] FXEES . dukan S5 FEE2 0 molA

4 mg/mld W 60.45%, 2 mg/ml> 3241% % Lol FEEHT & Ak FAS W
0 F=oA 10 mm Zo}lF=E29 DPPH radical 27 &°] 1876%% 0 mm,

2 mm, 5 mn olFEE R ZH7F 3.23%, 3.54%, 2.82%% E=A YEFtH(Fig. 20).
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Fig.20. Antioxidant activity of corn extract followed by environmental

friendly cultivated and general cultivated. A, Vit C(Ascorbic acid); B, BHT(butylated
hydroxytoluene); C, extract of non-germinated corn; D, extract of germinated 2mm corn; E, extract of

germinated 5mm corn; F, extract of germinated 10mm corn
W) J&F A8 L dutAe] Wde wol Aol FAi3EA
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100 4 Ps PY P

0 | /

60 -

MMOO®W>

feites

40

20

DPPH radical scavenging activity (%)

o d

0 1 2 3 4
Environmental friendly cultivated (mg/ml)

120 4

100 +

HHi

80 -

60 -

40

20 A

DPPH radical scavenging activity (%)

T T T T T T
0.1 0.25 0.5 1 2 4

General cultivated (mg/ml)

Fig.21. Antioxidant activity of buckwheat extract followed by environmental
friendly cultivated and general cultivated.

A, Vit C(Ascorbic acid); B, BHT (butylated hydroxytoluene); C, extract of non-germinated buck wheat;
D, extract of germinated 2mm buck wheat;; E, extract of germinated 5mm buck wheat;; F, extract of

germinated 10mm buck wheat;
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sensitizing effect

1) 5% & %9 Chemosensitizing effect

55FEEY gAY FAEE Ayrd WAAEZA AML-2/D100] &¢kA <l
B2 A s f Bldol 2252 38 pg/mlE MY =2

mn, 10 mn FF =2 242 419 pg/me, 426 pg/meo] AL 71

of FEEL 699.87 pg/mloll A A EZFE vincristine] BlEFH A= AS o

Z vincristine?] 4L FAA A F= AR YRt T3 vineristineo] ik W)

AR vdol 57 WASEHEH22 =)E AsH Hola lom, ol 2 ppol A
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st = gl tH(Fig. 22, Table 6).
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Fig. 22. Survival curve about drug sensitivity of daunorubicin and reversal effect

for mung bean extract on human acute myelogenous leukemia cell.

Each value is mean * S.D. (n=3), @@, Wild type of human acute myelogenous leukemia, ¢—4,
Daunorubicin resistant type in the absence of VCR. A—A, Daunorubicin resistant type in the presence of
VCR. AT,germinated 2mm seed of anaerobic treatment.



Table 6. Mung bean extract concentrations which inhibit 50% growth of

chemosensitizing effect on human acute myelogenous leukemia cell.

ICso” of ICso of AML-2/D100”
Mung bean AML-2/WT? CR® (ug/mb) cr®
(pg/mb) VCR®- VCR+
Non-germinated 800 > - 800 > 358 22 >
Germinated
(root length 2mm) 300 > 300 > 419 1.9>
Germinated
(root length 5mm) o117 06 = 800 = 800 =
Germinated
(root length 10 mm) 472 0.9 503 426 1.2
Germinated of anaerobic
treatment(root length 800 > - 800 > 699.9 114 >

2mm)

Date were presented as meanstSD (n=3).
VExtract concentrations which inhibit 50% growth of the cells PWild type
ICross resistance(CR)=ICs of AML-2/WT/ICs of AML-2/D100 without vincristine

Daunorubicin  100nM Vincristine 9Chemosensitizing index = ICyx of AML-2/D100 with
vincristine/ICsy of AML-2/D100 without vincristine

2) MY &5 9 Chemosensitizing effect

AML-2/D100 A|3E ol A vincristine <] 3}toll W& Ao (0, 2, 5, 10 m)F= =2
ZIAYE WY FE2ES AA5NS W chemosensitizing index (CI)gte] H]go} F&
=M= 1.0, Fok 10 m FE=2 L1 oIivh 11 99 522 AW S5ae
WA EA7F 800 pg/mee] FreolA ojwg FEF= vebbAl 2 tvh(Fig. 23, Table
7).
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Fig. 23. Survival curve about drug sensitivity of daunorubicin and reversal effect
for buckwheat extract on human acute myelogenous leukemia cell.



Date were presented as means=SD (n=3), @@, Wild type of human acute myelogenous leukemia.

49—, Daunorubicin resistant type in the absence of VCR. A—A, Daunorubicin resistant type in the presence
of VCR, AT, germinated 2mm seed of anaerobic treatment.

Table 7. Buckwheat extract concentrations which inhibit 50% growth of

chemosensitizing effect on human acute myelogenous leukemia cell.

ICso of ICs of AML-2/D100%
Buckwheat AML-2/WT? CR? (ug/mt) cre
(ug/me) VCRY- VCR+
Non-germinated 650 0.9 680 680 1.0
Germinated
(root length 2mm) 800 = 800 = 800 =
Germinated 517 06> 800> 803> -

(root length 5mm)

Germinated

(root length 10mm) 662 0.9 741 697 1.1

Germinated of anaerobic

treatment 800 > - 800 > 800 > -
(root length 2mm)

Date were presented as meanstSD (n=3).

VExtract concentrations which inhibit 50% growth of the cells “Wild type
ICross resistance(CR)=ICsy of AML-2/WT/ICs of AML-2/D100 without vincristine

PDaunorubicin  100nM “Vincristine 9Chemosensitizing index = ICsx of AML-2/D100 with
vincristine/ICsy of AML-2/D100 without vincristine

3) &4 F&E 9 Chemosensitizing effect

T FEE T Dol 2mY W wxplAe] 1002 7 AIZ(AML-2/WT)e] 4 %=
g

=,
ke

of gt AeA AFEAE7} =93 vineristineo] 3k chemosensitizing

index (CDg2 1.2 ol oz yeElydth HF F% 800 pg/mlollA MESAHS Holx| o

L=<

55

-

| ol 5 mFEE> WA SAIESR] AML-2/D100 Al 32l vincristine?} 37 F&=5 &4
of Aglatd ICs 660 pg/mboll A HAIEZHFE vincristineo] MjEE 1A= AL A8t

A vincristine®] A4S FAAA F= A o2 YEFITH(Fig. 24, Table 8).
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Fig. 24. Survival curve about drug sensitivity of daunorubicin and reversal effect

for corn extract on human acute myelogenous leukemia cell.



Date were presented as means=SD (n=3), @@, Wild type of human acute myelogenous leukemia.
€—@, Daunorubicin resistant type in the absence of VCR. A—A, Daunorubicin resistant type in the presence of
VCR. AT, germinated 2mm seed of anaerobic treatment.

Table 8. Corn extract concentrations which inhibit 50% growth of
chemosensitizing effect on human acute myelogenous leukemia cell.

ICso" of ICso of AML=2/D1007
Corn AML-2/WT? CR® (ug/m2) cl®
(ug/m2) VCR- VCR+
Non—-germinated 800 = - 800 = 688 12 =
Germinated
(root length 2mm) 684 1.0 662 548 1.2
Germinated
> — >
(root length 5mm) 800 = 800 = 660 12 =
Germinated
> — > > _
(root length 10mm) 800 = 800 = 800 =
Germinated of anaerobic 800 > B 800 > 800 > B

treatment(root length 10mm)

Date were presented as meanstSD (n=3).
VExtract concentrations which inhibit 50% growth of the cells, Pwild type

¥Cross resistance(CR)=ICs of AML-2/WT/ICs) of AML-2/D100 without vincristine
YDaunorubicin  100nM Vincristine 6)Chernosensitizing index= ICsy of AML-2/D100 with
vincristine/ICs of AML-2/D100 without vincristine

4) A Ed FZ&E 9 Chemosensitizing effect
ol Aol AEE 2ZE3 ¥r)xy @ dolEZES ugozm kA =,
vincristineo] ™3 WA SE g3 AW adE st o

A oju g G YehA &% rH(Fig. 25).
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1) _ 4)
Black bean 1Cso" oOf ICso of AML-2/D100

(seomoktae) AML-2/WT?  CR? (ug/me) cl®
(ug/me) VCR®- VCR+
Non—germinated 800 = _ 800 > 800 = B
Germinated
2 - > > _
(root length 2mm) 800 = 800 = 800 =
Germinated
2 - > > _
(root length 5mm) 800 = 800 = 800 =
Germinated
= - > > _
(root length 10mm) 800 = 800 = 800 >
Germinated of anaerobic treatment 800 > - 800 > 800 > )

(root length 2mm)

Date were presented as meanstSD (n=3).

DExtract concentrations which inhibit 50% growth of the cells Pwild type

¥Cross resistance(CR)=ICs of AML-2/WT/ICs of AML-2/D100 without vincristine “Daunorubicin
100nM  ?Vincristine Chemosensitizing index = ICs of AML-2/D100 without vincristine/ICs of
AML-2/D100 with vincristine

5) &AM 2 AvtA ) Lol FE ] qANE ALY HnL

) ASA A @ WA ] WolxF FZF 9 Chemosensitizing effect

QG AQ =5 v@do}l ZFox WAASEEHI 2201002 Al YES
ol 2 mmoll Al 1.90]4, wol 10 mmoll A 1.29] WASEEIE Hola glon Aukz)
wle] A Hwo}l =Ry YWASEZAR(12 >)E BHou HFEE 800 ug/molA
[Cootts T8 7 flo] gy d=5a7%E AgstA vad 5 glolth(Table

9).



Table 9. Mung bean extract concentrations which inhibit 50% growth of
chemosensitizing effect on human acute myelogenous leukemia cell.

ICsy” of ICso of AML-2/D100"
Mung bean AML—)2/WT2 CR® (ug/me) cl®
VCRY- VCR+
Environmental _
) friendly cultivated 800= 800= 358 2.22
Non—germinated
General cultivated 800= - 800= 687 1.2=
Environmental _
Germinated friendly cultivated 800= 800= 419 1.9=
(root length 2mm) .
General cultivated 800= - 800= 800= -
Environmental _
Germinated friendly cultivated 517 0.6= 800= 800=
(root length 5mm) )
General cultivated 800= - 800= 800= -
Environmental
Germinated friendly cultivated 472 0.9 503 426 1.2
(root length
10mm) General cultivated 800> - 800> 800> -

Date were presented as meanstSD (n=3).
VExtract concentrations which inhibit 50% growth of the cells “Wild type

PCross resistance(CR)=ICsy of AML-2/D100 without vincristine/ICsy of AML-2/WT
Daunorubicin 100nM Vincristine
9Chemosensitizing index = ICs of AML-2/D100 without vincristine/ICs of AML-2/D100 witht

vincristine

W) 1A £ dutA] ol d FZEE 9 Chemosensitizing effect
A3 Aw vide] A9 wpdel @ wropzo] 10 mY W FHFAAAME] AML-2/WT
I WAAEY] AML-2/DI00e] ek ICsk B, thAWA SE g ool bl &t
of taids weksiAl debwth WA dwAe) wige] A9 G A vl ol A
UElGA] ke el 2 mmeb Lol 5 mell A WASEEIE 77 19, 15 2 :8F
A Frh e oAU S5 29E Bt (Table 10).



Table 10. Buckwheat extract concentrations which inhibit 50% growth of

chemosensitizing effect on human acute myelogenous leukemia cell.

ICs0"” of ICeo of 4)
_ 2 AML-2/D100
Buckwheat AML=2/WT™ oo (g/m2) cle
(ug/me) VCRY-  VCR+
Environmental
) friendly cultivated 650 0.9 680 680 1.0
Non—germinated
General cultivated 598 1.0 592 570 1.0
Environmental _ _
Germinated friendly cultivated 800 = 800 = 800 =
(root length 2mm)
General cultivated 574 0.9 549 288 1.9

Environmental
Germinated friendly cultivated

(root length 5mm)

517 0.6 = 800 = 800 = -

General cultivated 800 = - 800 = 550 1.5 =
Environmental
Germinated friendly cultivated 662 0.9 741 697 1.1
(root length
10mm) General cultivated 800 = - 800 = 800 = -

Date were presented as meanstSD (n=3).
VExtract concentrations which inhibit 50% growth of the cells
?Wild type “Cross resistance(CR)=ICs) of AML-2/D100 without vincristine/ICsy of AML-2/WT

“Daunorubicin 100nM “Vincristine

9Chemosensitizing index = ICs of AML-2/D100 without vincristine/ICs of AML-2/D100 witht
vincristine

. FEFTA(STF, WHE, ASH, ST)Y dotdo|H(0, 2, 5, 10 m)FEE %
GABA% o] st wolFEo| AALAELY AKol v ITF

IE FEEC 4F AAY AxYg A& vA= FFS dotry] f&) 7 dol
E =500, 2, 5, 10 mn), 2t Aeol& wol WU, 2, 5 10 mm), ZF Zo|H o} =

h=:]

= Ll

50, 2, 5, 10 mm), 7} Aol o} AN HEf(0, 2, 5, 10 mn) FE== 2L GABAF Fo]
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F AAGAE v XE 9
A, Y, A dAET dEiME S48
= vl H5(434 pg/ml)>ol 2 m(548 ug/

mé)>ol 5 m(567 pg/mé)>ol 10 m(578 pg/mé)<=o] A thH(Fig. 26).
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Fig. 26. The viability of cells was measured by MTT activities from mung
bean extract on human cancer cells.
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100

© 80
£
=
c
9]
o
‘S 60
S
>
=
= 404
o)
8
S
T ] |-e A
o —— B
—h— C
0 ‘ ‘ ‘ ‘ ‘ ‘
25 50 100 200 400 800

Concentration (48/m¢)

Fig. 27. The viability of cells was measured by MTT activities from mung
bean extract on human cancer cells Calu-6.

A, non-germinated seed; B, germinated 2mm seed; C, germinated 2mm seed of anaerobic

treatment.
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Fig. 28. The wviability of cells was measured by MTT activities from
buckwheat extract on human cancer cells.
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B3 (Fig. 29).
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Fig. 29. The viability of cells was measured by MTT activities from
buckwheat extract on human cancer cells Calu-6.

A, non-germinated seed; B, germinated 2mm seed; C, germinated 2mm seed of anaerobic

treatment.
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Fig. 30. The viability of cells was measured by MTT activities from
buckwheat extract on human cancer cells SNU-601.

A, non-germinated seed; B, germinated 2mm seed; C, germinated 2mm seed of anaerobic

treatment.
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Fig. 31. The viability of cells was measured by MTT activities from Corn
extract on human cancer cells.
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Fig. 32. The viability of cells was measured by MTT activities from corn

extract on human cancer cells Calu-6.

A, non-germinated seed; B, germinated 10 mm seed; C, germinated 10 mm seed of anaerobic treatment.

4) MEH FEE9] AXSAEE

7h) gotdol MNEEH FEEC 4F AAGAHAEN HAE F

Mg vgol FEEF 2 mn, 5 m, 10 me FEES ANHY IdAE = HY
MEQJ] Calu-6, FHE MxJA MCF-7, 91 AxE SNU-601, ozt AlxQl
Caco-2° AHgste] 7 FEEo] dAMxe] AEo nx= 9&FS Fig. 337 Table

110l “eEr A

(1) H A Z(Calu-6 cell line)ol "X+ F7

A= e o] wtol Zoldl ddgyE Aoty s 4 HEol 2 mm, 5 mm, 10 mm

o F&ZEL A HY MEFS Calu-69 A3 Az 7+ FE5E9 L7t 2714
|32 AELo] ko 800 pg/mle] ALFEoA BE FEEFo] 40%0]d AEX A

&S AAEIHY L 53] A EH Woldold FZEo] H|wol FEEo| H|s}

25-200 pg/mee] AsTolA MEAE A&}V FE oF 179 9 = AvH(Fig. 33,

Table 11).
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(2) RFL Al E(Caco-2 cell line)dll "X & JF
kAl 3EQD Caco-20] M EEje] Hol FE&E3 Wo
AE AL A 235 4% 23 A5H 8Pl FE2=22 F
AE A Eo] TolA 800 pg/mboll Al 40% BEe] ME AE oA
Aol ol FEZE2 25 ug/mbe] AT EoAFE Hi 20%9 AE o
o] 50 pg/meolde] wholAs AE Aol 25-40% Sl YEgorn 53
ol 2 mn FEEC thE Aol FEE| M3 Caco-29 AEA &EH7F =4

YElwt tH(Fig. 33, Table 11).
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(3) F¥d AE(MMCF-7 cell line)ol WX & 3%

ol Aol A&EE FEES AA e AlESQD MCF-7 cellol Agd A3 v
ol FEHES 800 pg/me] FEoAA 72% ol de] AEAEES EAoH 2 mn, 5 mn,
10 me] HolFEEAAE 27 64%, 62%, 63%2] MAEAEEC] YEY WolxEE

of ¢f% MCF-79 Az ¥ =5+ &dd 5 AJH(Fig. 33, Table 11).

(4) LA E(SNU-601 cell line)ol| =] X&= 3
ALAER] SNU-6010 A FEje] Woldold FZES AP sl AlX AE A
HE &A% A3 100 pg/mb o]Fe FEoA AE JA E&o] 25-40% WHE = E

fo

W ol 2 m FEE 3 SNU-6012 A A F 8 FEEf Hlste] 40%9]
A=A Jes el (Fig. 33, Table 11).



Table. 11. The viability of cells was measured by MTT activities from

black bean(seomoktae) extract on human cancer cells.

Black bean Concentration Cell Viability (% of control)
(seomoktae) (ug/mb) Calu-6" Snu-601 MCF-7¥ Caco-2?
50 85.83” 85.73 98.52 94.33
100 82.11 774 95.32 91.07
Non—germinated 200 70.05 70.73 92.12 85.4
400 52.76 64.83 78.90 70.16
800 40.62 61.8 72.71 60.06
50 73.16 68.39 73.53 57.59
100 73.06 59.03 73.03 56.56
Germinated
200 67.89 59.79 73.16 56.11
(root length 2mm)
400 68.43 57.04 59.64 52.52
800 53.15 53.44 64.45 48.67
50 75.58 69.27 70.23 62.24
100 74.63 69.8 65.33 67.52
Germinated
200 75.97 74.14 65.69 65.44
(root length 5mm)
400 67.63 69.8 61.20 58.84
800 59.92 69.27 62.61 55.4
50 73.42 78.08 74.50 71.13
100 73.06 63.95 67.72 67.52
Germinated
200 69.85 68.93 66.73 65.44
(root length 10 mm)
400 65.48 71.14 66.23 58.84
800 58.74 68.45 63.46 55.4

1 .
human pulmonary carcinoma

2 . .
“human gastric carcinoma.

Yhuman breast adenocarcinoma pleual effusion.

" .
human colon adencarcinoma

“Each value is mean+S.D. (n=3)
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Fig. 33. The viability of cells was measured by MTT activities from black

bean(seomoktae) extract on human cancer cells.
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Fig. 34. The viability of cells was measured by MTT activities from black
bean(seomocktae) extract on human cancer cells Caco-2(HZF LA E),
SNU-601(H] A =),

non-ger.; non-germinated seed, ger.; germinated 2mm seed, AT.; germinated 2mm seed of anaerobic
treatment.
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2 Age AER] 4T 9] Wopmgol W YUz or woldv] FE=E 4

o] QA M EF( Calu-6, SNU-601, Caco-2, MCF-7)ell A lste] gk Az} o}

vl F5E 800 pg/meel wEolAM wlaegls W HGAEFR] Calu-6= 37%, 919

AL SNU-601- 44%, WJ% AERD Caco-2001 4= 69%, ek AlEQD MCF-7

47%9] MEAEES Hol Calu-6olA Totdr] FE=o] GAE AEEo] 71
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ofN

flo

lo _1> Hh*
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Fig. 35. The viability of cells was measured by MTT activities from
germinated brown rice extract on human cancer cells Calu-6, Snu-601,
Caco-2, MCF-17.
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rf

E F SAGAEA e AgAA Ev} HolgonE A A%
= A R A 5F] b e
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Fig. 36. Cytotoxicity effect of Environmental friendly cultivated and general
cultivated mung bean extract on human cencer cells of Calu-6.
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Fig. 37. Cytotoxicity effect of environmental friendly cultivated and general

cultivated corn extract on human cencer cells of Calu-6.
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Table. 12. Environmental friendly and General mung bean, corn, buckwheat

extracts which inhibit 50% growth of cytotoxic effect on human cancer

cell lines
ICso” (ug/me)
Germinated condition mung bean corn buckwheat buckwheat
Calu-6” SNU-601"
Environmental
friendly cultivated . 434 735 315 697
Non-germinated
General cultivated 800 > 800 > 800 > 800 >
Environmental
friendly cultivated  Germinated 548 705 301 512
General cultivated T°°F length 2 m) o 800 > 595 800 =
Environmental
friendly cultivated Germinated 567 800 = 293 652
General cultivated T0°f 1ength 5m) o 800 > 800 > 800 >
Environmental
friendly cultivated Germinated 578 623 325 646
General cultivated (1°°t 1ength 10 m) o 800 = 800 = 800 =

Data were presented as means*SD (n=3).

DExtract concentrations which inhibit 50% growth of the cells.
“human pulmonary carcinoma.

Yhuman gastric carcinoma.
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Fig. 39. Antimicrobial activities of the methanol extracts from non- and
different germinated seeds of F. esculentum, R. nolubilis, Z. mays L. and

P. radiatus L. Concentration of extracts are 20mg/ml. A, B. amyloliquefaciens; B, B. subtilis; C,
S. fradiae; D, S. aureus; E, E. coli; F, Enterobacter spp. G, S. typhimurium; H, P. aeruginosa. Lanes,

1, non—-germinated seed; 2, 2mm root length of germinated seed; C, 5mm root length of germinated seed;

D, 10mm root length of germinated seed.

Table 13. Antimicrobial activities of methanol extracts from buckwheat,
black bean(seomoktae), corn, and mung bean against 4 kinds of

Gram-positive microorganisms.

Gram-positive Size of inhibition zone (#§, mm)
microorganisms N.G. G. 2mn G. bmm  G. 10mm
B. subtilis - - - -
B. amyloliquefaciens - - - -
S. fradiae - - - -
S.aureus - - - -
B. subtilis - 7
Black bean B. amyloliquefaciens 4 7
7
9

Seed tested

Buckwheat

(seomocktae) S. fradiae -

co Oy
[opRNTSN

S.aureus

5

B. subtilis 5
B. amyloliquefaciens 5 - -

5

7

Corn S. fradiae

S.aureus
B. subtilis - - - -
B. amyloliquefaciens - -
S. fradiae - -
S.aureus - 5

Mung bean

o0 W~ U1
W~

— 100 —



1) Abreviations as follows: N.G. non-germinated; G. 2mm, 2mm germinated root length; G. 5mm, 5mm
germinated root length; G. 10mm, 10mm germinated root length.
2) Extracts were loaded at 4mg(20mg/m¢) in each holes.

Table 14. Antimicrobial activities of methanol extracts from buckwheat,
black bean(seomoktae), corn and mung bean against 4 kinds of

Gram-negative microorganisms.

Gram-negative Size of inhibition zone (#, mm)
Seed tested . .
microorganisms N.G. G. 2mm G. 5mm G. 10mm
E. coli 12 9 11 7
Buckwheat Enterob.acte'r Spp. 11 6 8 10
S. typhimurium - - - -
P. aeruginosa - - - -
E. coli 6 10 9 5
Black bean Enterobacter spp. - 10 9 4
(seomocktae) S. typhimurium - 8 7 -
P. aeruginosa 6 9 8 5
E. coli 9 - 5 4
Enterobacter spp. 8 - 4 -
Corn S. typhimurium 7 - - -
P. aeruginosa 6 - - -
E. coli 7 7 8 6
FEnterobacter spp. 4 5 7 5
Mung bean S. typhimurium - - 5 5
P. aeruginosa - 4 6 5

1) Abreviations as follows: N.G., non-germinated; G. 2mm, 2mm germinated root length; G. 5mm, 5Smm
germinated root length; G. 10mm, 10mm germinated root length.
2) Extracts were loaded at 4mg(20mg/m¢) in each holes.

D el FuPE 24

W E o] ol Aol wghs FEES 20 mg/mle] FEE Z4F AFFIATE %

Aemate] AEAA a7 ST 4T a9 ST 4T e g =l
A3 E Table 15 2 Fig. 409 Yl o A3 wde FHEL FYATL
2 % A<l E coli®t Enterobacter spp.ol Wa|A] mol F&E9 F$ zZ+z

—1
11 met 12 m=2 7F 293 Irds 245 Jelilon, Zze] wopxaa2
E. coli®l 7% 7-11m®] Enterobacter spp.®l -5 6-10 e Aoz &gt &
TZA4S el a8 AT AUAddA aad9s Fad £ A
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Table 15. Antimicrobial activities of methanol extracts in non-germinated

and different root length of germinated seeds from F. esculentum.

Size of inhibition zone (&, mm)
N.G. G. 2mm G.bmm G. 10mm

Microorganisms tested

B. subtilis
B. amyloliquefaciens - - - -
S. fradiae - - - -

S. aureus - - - -
E. coli 12

9
FEnterobacter spp. 11 6 8 10
S. typhimurium - - - -

G(+)

G(-)

P. aeruginosa - - - -

1) Abreviations as follows: N.G., non-germinated; G. 2mm, 2mm root length of germinated seed; G. 5Smm,
S5mm root length of germinated seed; G. 10mm, 10mm root length of germinated seed.

2) Extracts were loaded at 4mg(20mg/m¢) in each holes.

A B C D

Fig. 40. Antimicrobial activities of the methanol extracts from
non-germinated and different root length of germinated seeds from F.

esculentum. Concentration of extracts are 20mg/ml. Lanes, A, non-germinated seed; B, 2mm root
length of germinated seed; C, 5mm root length of germinated seed; D, 10mm root length of germinated
seed. Numbers, 1, B. amyloliquefaciens; 2, B. subtilis; 3, S. fradiae; 4, S. aureus; 5, E. coli; 6,
Enterobacter spp. 7, S. typhimurium; 8, P. aeruginosa.
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Ao w 4-10 me] JAgew A4S veel a7 FAEdTI FATAA sLst
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Table 16. Antimicrobial activities of methanol extracts in non-germinated

and different root length of germinated seeds from E. nolubilis.

Size of inhibition zone (&, mm)
N.G. G. 2mm G.bmm G. 10mm

Microorganisms tested

B. subtilis 7 6

B. amyloliquefaciens 4 7 6 -
G(+) .

S. fradiae - 7 6 4

S. aureus 5 9 8 6

E. coli 6 10 9 5
GO Enterobacter spp. - 10 9 4

S. typhimurium - 8 7 -

P. aeruginosa 6 9 8 5

1) Abreviations as follows: N.G., non-germinated; G. 2mm, 2mm root length of germinated seed; G. 5Summ,
5mm root length of germinated seed; G. 10mm, 10mm root length of germinated seed.
2) Extracts were loaded at 4mg(20mg/m¢) in each holes.
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4]. of the
non-germinated and different root length of germinated seeds from R.

Fig. Antimicrobial activities methanol extracts from

nolubilis. Concentration of extracts are 20mg/ml. Lanes, A, non-germinated seed; B, 2mm root length

of germinated seed; C, bmm root length of germinated seed; D, 10mm root length of germinated seed.
Numbers, 1, B. amyloliquefaciens; 2, B. subtilis; 3, S. fradiae; 4, S. aureus; 5, E. coli; 6, Enterobacter
spp. 7, S. typhimurium; 8, P. aeruginosa.
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Table 17. Antimicrobial activities of methanol extracts in non-germinated

and different root length of germinated seeds from Z. mays L.

Size of inhibition zone (&, mm)
N.G. G. 2mm G.bmm G. 10mm

Microorganisms tested

B. subtilis
B. amyloliquefaciens
S. fradiae

S. aureus
E. coli

FEnterobacter spp.

G(+)

G() . .
S. typhimurium

A N 00 O3 O o1 Ol
|

P. aeruginosa

1) Abreviations as follows: N.G., non-germinated; G. 2mm, 2mm root length of germinated seed; G. 5Smm,
5mm root length of germinated seed; G. 10mm, 10mm root length of germinated seed.
2) Extracts were loaded at 4mg(20mg/ml) in each holes.

G(+)

Fig. 42. Antimicrobial activities of the methanol extracts from
non-germinated and different root length of germinated seeds from Z.

mays L. Concentration of extracts are 20mg/m¢. Lanes, A, non-germinated seed; B, 2mm root length

of germinated seed; C, bmm root length of germinated seed; D, 10mm root length of germinated seed.
Numbers, 1, B. amyloliquefaciens; 2, B. subtilis; 3, S. fradiae; 4, S. aureus; 5, E. coli; 6, Enterobacter

spp. 7, S. typhimurium; 8, P. aeruginosa.
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Uetskom A ow ggk GATRET a8 ATl diste] dd Aol =
2 Ho|UtH(Table 18 % Fig. 43).

Table 18. Antimicrobial activities of methanol extracts in non-germinated
and different root length of germinated seeds from P. radiatus L.

Size of inhibition zone (&, mm)

Microorganisms tested NG. G 2m G 5m G l0om

B. subtilis

B. amyloliquefaciens - - 5 -
G(+) .

S. fradiae - - 4 4

S. aureus - 5 8 6

E. coli 7 7 8 6
GO Enterobacter spp. 4 5 7 5

S. typhimurium - 5 5

P. aeruginosa - 4 6 5

1) Abreviations as follows: N.G., non-germinated; G. 2mm, 2mm root length of germinated seed; G. 5Smm,
5mm root length of germinated seed; G. 10mm, 10mm root length of germinated seed.
2) Extracts were loaded at 4mg(20mg/m¢) in each holes.
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Fig. 43. Antimicrobial activities of the methanol extracts from
non-germinated and different root length of germinated seeds from P.

radiatus L. Concentration of extracts are 20mg/ml. Lanes, A, non-germinated seed; B, 2mm root
length of germinated seed; C, 5mm root length of germinated seed; D, 10mm root length of germinated
seed. Numbers, 1, B. amyloliquefaciens; 2, B. subtilis; 3, S. fradiae; 4, S. aureus; 5, E. coli; 6,
Enterobacter spp. 7, S. typhimurium; 8, P. aeruginosa.
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Fig. 44. Proteolytic activities of crude extracts from non-germinated seeds

of environmental friendly cultivated crops on 1% skim milk plate. Crude
extracts were prepared with 20 mM Tris buffer(pH 7.4). A, Incubation for 1 hour; B, Incubation for 24

hours. Lanes, 1, 20 mM Tris buffer(pH 7.4) as negative control; 2, Trypsin(0.01xg) as positive control;
3, P. radiatus L.; 4, F. esculentum; 5, R. nulubilis; 6, Z. mays L.

2) 38 FEE9 TA EIAEA

dutAia e} A A} =2 27 55wl ASH, SeE5EE vdol T}
247y 2 mm, 5 mm, 22131 10 me] Zol2 Wold FEFTAS g4 SANS FEFHY
2% fibrin agarose plate® A|Z3 dd ETAS &2 A= Fig. 457 469 el

ydch 7 A3 duk Auy FEolu 3

ol A EF fibring et Eote] iAol e AR AAHJT dukF

= ouwld B gre dFow F=2  metalloproteasett  serine

o7 4#HA Uk olet 2 Aye @A FI G445 Bl
|

EEED

Fig. 45. Fibrinolytic activities of crude extracts of 4 kinds of germinated
seeds from general cultivated crops. A, P. radiatus L.; B, F. esculentum; C, R. nolubilis;
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D, Z mays L. Lanes 1, 20 mM Tris buffer (pH 7.4) as negative control; 2, Plasmin (0.01u) as positive
control; 3, non-germinated seed; 4, 2mm root length of germinated seed; 5, 5mm root length of germinated

seed; 6, 10mm root length of germinated seed.

Fig. 46. Fibrinolytic activities of crude extracts of 4 kinds of germinated

seeds from environmental friendly -cultivated crops. A, P. radiatus L; B, F.

esculentum; C, R. nolubilis; D, Z. mays L. Lanes 1, 20 mM Tris buffer (pH 7.4) as negative control; 2,
Plasmin (0.01u) as positive control; 3, Non-germinated seed; 4, 2mm root length of germinated seed; 5, 5

mn root length of germinated seed; 6, 10mm root length of germinated seed.

Hh. Glycerol2 #%d A FANEA viXE FE F2E9 53

1) 84 % creatinine & &3
Creatinine> A4l A} &5 T ¢4 JFS WA o} A A3 &
d SAAE FASEA A AL AN A E o = Ao A A FGE 2 o] FolA
a o7 wAEE HoA A Ao dA F creatinine e A
e Fad A7t Ak & Aol UetlA s FEARE A e Ao A3
=5 H] & = (Control group, CON)ell 4l &3 F creatinine %2 YEIHA
t}. 7, AEH, S i vEe ol AEd mE FEES Tty
creatinine &% FAMe A¥E Fig. 289 Yelldlh 2 Ay gzl
Aoz FH F creatinine FA|7F FoJEJ LY HFE A AME
2 Woldo]l 5 mYd w 7Hg &84 o Zcreatinine?] TEE HAAA LS & 5 U
o} o] Wol FEo] HnkH oz Ao ALFAY FH A &S WA creatinine©]

gedor WAdHL J&E HEH
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2) 83 # glucose & &3}

dd F glucose= o2l 7FA] Rlell ol =AHW 1 WE Fe vaF Fol A
ol A o] g 718 A9 dEAdd Aotk EF glucoses= w2l &8k, F7, 1F
ANA el A, WE dxrzAd A o8 F A4 AN 2" F9e ¥ A5
of wel 2dEh Al E4del gk AR A gol Aol Al glucose AlE
F7F ol & wol 2F o F glucose’t AEHER 5 e Ho4d 5 9tk 99
Fig. 470 A} o]l Z+ NEEo] AMA o HAH = glucose FAE =oFE Ax

wolow o % wEe A 7 52 ZHE Yo 53] 2 mn Tol AH

180 - d & = Glucose —o— =g

—o—sax

—v— =5

160 1 —— Y
1401
D 20

o

& 100 A
H %07
H 60 A
40
20

0 . . . . .

CON 0 2 5 10

Fig. 47. Effect of several seed extracts intra—peritoneal administration on
changes in serum glucose levels in glycerol-induced acute renal failure in
rats. Data are mean*SE of six experiments. CON, control group; 0O, 2, 5, and

10 are the root length of germinated seeds.

3) 83 % BUN Z4& 53
2 oA e o g FHA wE @ olsthg 9 Al Vs A
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A9 a7k thehgor] ThAl wolsl AAS WA MM BUN A7k Frhste F4
% wolx Q. olefF ARG e FAAS BY F creatinine A9 W3 P} @

of Tl tehd ole] #@ F74H ATsE FAsoler & Ao AgH)

50 1 €3 = BUN
40 A
o
5
30
E
U-I 20_
Ho
—o— =i
10 4 o s%
—v— =5
—— e
0 T T
CON 0 10

2 5
AN2o &0t 8% (mm)

Fig. 48. Effect of several seed extracts intra—peritoneal administration on
changes in serum BUN levels in glycerol-induced acute renal failure in rats.
Data are meanxSE of six experiments. CON, control group; O, 2, 5, and 10

are the root length of germinated seeds.

4) X % Na' & 33

Na't 2 £4% Fold 4AHY 2ol ¥ o WA
wol AR AFANA SshE gREel Na't AFS Ak
A% aldosterone 59 F2#e] JF& With Na' Fde Qubaow 133~146
muol/ ¢ ¢l Aoz ¥ Stk Glycerolol o]& Aol ]3| 3

=
How AE 2E2L FAd 49 AvHow §AF £ Holy ¥ F Na

S BAvH(Fig. 49). ol# &
of #olsto] AR oY F4S A Aew FE

- 111 —



140 4

120 A

< (mmol/L)

[—
=
o

Jon
m

i

I
me 4n

100

=2

CON 0 2 5 10

ANZ2 &0t 3% (mm)

Fig. 49. Effect of several seed extracts intra—peritoneal administration on
changes in serum sodium (Na*) levels in glycerol-induced acute renal failure
in rats. Data are mean®*SE of six experiments. CON, control group; 0, 2, 5,

and 10 are the root length of gerninated seeds.

s Y o

e o AeA 2ds AT 2 T K9 oS dovE 7o AE A
ol M e FF, A wjdr]s ol Sol e AF T2 J¥E wey
B AREEd HlE dxwe] Aol dF F Ko FA7 24 vEhged o

= A AN sk ek e ovlst] olelw gl 4 =
ARYe W K'o) FEsk AR AstgozA ATA FhE AT Ao Wy
[, wo} doldzi feold vt AolE wolX ettH(Fig. 50).
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CON 0 2 10

Fig. 50. Effect of several seed extracts intra—peritoneal administration on
changes in serum potassium (K') levels in glycerol-induced acute renal failure
in rats. Data are mean®SE of six experiments. CON, control group; 0, 2, 5,

and 10 are the root length of germinated seeds

6) 84 F CI 4 23
3 T Cl FF2 difel F¢ Na I3 Bdste] Setes ez Husgde
o2 ATNAME 9 A3E BT Cl & 44 F2 299 Jdu=z A

2 ™

o2 e Ao Rt fEEAE AbTAlClA o atE o] vAl Aol M A F
doh 84 5 g Asts A AbA Z2EE A4S 5 e d
T FEFos O And AFFes dsies & 5 Jarn 2o}

4
ZolMze fold ¥k Aol & molx| rrhFig. 51).
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Fig. 51. Effects of several seed extracts intra peritoneal administration on
changes in serum chloride(Cl") levels in glycerol-induced acute renal failure in
rats. Data are mean*SE of six experiments. CON, control group; O, 2, 5, and

10 are the root length of germinated seed.
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b F Age 24

D AFTAES 39 23S AT x4 ¥

BEo] ey FolAM M METE EL recipe 3 FHQ FHF FolA Ful
Azsts &, st shdshs W, 12 £ bR 232 S8AA Beols W
o8 Azt FHoR du A Ay V5wt 7B mA e FelbA Fu

o] A|xdE =S HEAE Ju = AATH)

2) WotFES] HAY LAY 27
wolFEEe ddngel s 3@ A%, T

2] H P} trypsin inhibitors
WS ARgSte] 85T =

4

a

Mo oZ
[

= , 103, 153%), (7
102 156%), S0, 15+, 202)S A4 e AlbER 7hdste] HA Adrts 2

7(-13].@9_1]:] o] wholE o Fy dylA fERE ol AAHE AS WAE

3) W WolF e AHFHH BA
Wol FRE3} wujske] B S AR Aske] wol FRE sk WE 47
&

30%, 50%, 70% #7kstel 7} BrEliEs Axde] AAEFHE A4
9.

1e
rot
o

o

4) & #H7HE HF =v 8 A

= AFxA Ye 2uE T oY 2Fe g vxe 9o auw HUlEs
vl A AAst =5, S5, ASEHd 72
22~ 1.5 table spoon, &% 1 tea spoon<

o #% Wy ARt

5) Stockd AEzZA &4

ul S F3te Table 19 oA} o] ATES AHEsle] AEA 3% F& o<
& F7lel AVES R 2] 9 UMt ags ¥ 3 7 5E3F Hrh
A7ME B 12 ARE Ba Ao 308 71Ed F ymA & 128 o HE F A

BollA 158 7HEd F, FEOIA 2087 Fdste] SAE AT Tk 2%E BT A
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We g

Table 19. Preferable mixing ratio of materials of stock.

Material Mixing ratio (%)
water 95
+9 15
beef 15
salt 2
green garlic
garlic
black pepper
W gol & 10 l
sesame 0il 0.05

6) 7FEAIZEe] A £4

7FEAIZEE] V1S B Aatel ofs s Dol S Alx 2SS FaE ol
(ole} A, ) ZF Aol Alm T2 8o, 9ul, 1009 && ¥ F7] ALY F
2t M719 Eoll A (Magic Chef with Uniburner, ®-6M07W) ZtZ} 30, 404, 502
A5, =9l oal HAA Theda HA IS AA s

DEERES IS
g9 2o zelon 2o ArES Fulsd A4 AANROR AR

= 7
w108, 11w 2 F=njste] 448 on A28k ).

>

%

oft

ol

s
[U O
©

8 % A7he AxFF L v 2H
: AE4s FAsAS At Lt ol WA FBHO YL

=7 7] Y8 B, $9S Hrtstg o #Hrbek AAES mixer(Krups, Germany)ol 1
E-7F mixing 3Fe] 71l tH(Table 20).
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Table 20. Preferable mixing ratio of vegetable of gruel.

Material Mixing ratio (%)
carrot 35
mushroom 35
burdock root 3

9) F AxE& TolFE A8 A

W)= oA 2417 HA|5t] E7]E A A T waring blenderol| A 18-7F 3] 4 A|
A HA st A8 st om dAne= 4A7F HA ] E7]1E A AT - waring blenderol]
= ARE TEATTIE FLAg s
o Ag|gd AgA7 GABA FFo] 2 WolFE(ZF 2mm, AEH 2mm, W 2mm,
ST 10mm)S o]&stlen, 24 ol Ame SFEHA Ag-d71Ae 5o 33
o=

T 1=
At Aol Axg GABA o Ashol=s VIeA o ARE AHES

10) SolFEF Az

=& stainless (F720cm, 71ZloFEANS] WH| 9} 7}E 7| (Magic Chef with Uniburner,
GOR-6MOTW)ol A T8, A&, ez dst 7tdste] Axsion Vs = &2
2, AFE ZURRE dgoy O ¢AE ot 2t
a. stainless WHlo] #7|E 2 table spoon¥ = A9 2 table spoons Y+T}.
b. 2w w] ol u]) i} (P, HA FA)E B TEAA 51 Heth

c. stock 900 mS ¥l 2087 AERE gt

1l
y
W) FRoR F ol HTE ol $44%, ol NEE|He Table 213 2

Table 21. The composition of 3 kinds of milled rice soups with sprouted grains.
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Soup sample Material Mixing ratio (%)

Milled rice soup with milled rice 70

sprouted mungbean (3} &
23 sample A) sprouted 30

mung bean
Milled rice soup with milled rice 70
sprouted
blackbean(seomocktae) sprouted black 30
bean(seomocktae)
Milled rice soup with milled rice 0
sprouted corn sprouted 30
corn

W) dvE Fxo

2 3 Hol L EF A7 AX

Vg FIFOT @ wolnT @UE, wolAEe) Av)F, WolSiF ANE & 7 A

=9 wigH]E Table 229F #Zo] Wuj(4) : &Av(2) : Foldm|(D) : ol==(3)9 M=
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wjghsto] A3 5, BASHAES A8

Table 22. The composition of 3 brown rice soups with sprouted grains.

Sample Material Mixing ratio (%)
milled rice 40
B ; brown rice 20
rown rice soup
with sprouted sprouted brown rice 10
mungbean
sprouted
30
mung bean
milled rice 40
Brown rice soup with brown rice %0
sprouted
blackbean(seomocktae sprouted brown rice 10
):3Ft 29 sample 5
sprouted 20
corn
milled rice 40
i 20
Brown rice soup brown rice
with sprouted corn: )
% 19 sample 7 sprouted brown rice 10
sprouted black 20

bean(seomocktae)
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dtol GABA s} ol GABA 33438l oS5, GABA s} ol A=

Table 23. The composition of cereal soups with GABA-enhanced, germinated

grains.
Mixing ratio (%)
Sample GABA-enhanced, GABA-enhanced, _
Milled rice germinated mung germinated Black GABA enhanced,
germinated corn
bean bean(seomocktae)
SO 100 0 0 0
SA 50 125 25 125
SB
G 1 30 17.5 35 175
)
SC 70 75 15 75

. dolFEF o3 EA XA}
Az¥ =2 polyethylene §71el 100 g Hol Wdaoe] BASIHA B4 AR A
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BE QA BEAAE FBRG,
1) ol FE 9 B4 A4

7} pH &34
pH meter (VWR Scientific Products, model 8000)& A}-g-3to] =334t}

A gEe Al gres YehRUt

th A4 =74

Az Wzt A2 e 2829 ¥@A4L Line Spread Chart® AFg-8te] 607 ¢
%28 50 g Askel A8 Eol7h 247} Sommdis FelaE QEO W F ojed HAA
o 5% & Az W N 4 Frle] Holdd MBS SHs] WEAE T

) AT 2
AzH zZtzte] FE%9 HAAHE=AHL Brookfield digital viscometer (Model DV-II,

Brookfield Engineering, USA) spindle No.2 (Model RVT)E A}-&-3}9 ¢}

AzE FEF2 AE+= Hunter 224 (Spectrophotomer, Minolta CM-3500d, Japan)
S °]83slo] L, a, b #e2 YERNSITL o] w Zero calibratione CM-A 124box, white
calibration® CM-Al120 boxE ©|-&3}1 3L white calibration?]®] L #2 96.84, a k<
-0.16, b 32 -0.262.2 =43}

i) & 9 #3534

% o] §FS Phenol-HSO; WO Z43gth AR 25g Askel ] Z
4R 50 mLE 48eha 94%e ¥ ofusrh. 89 ImLe 100 mLE &% A=
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& ImLel 5% Phenol €9 1mL< 7Fstal &3tstal Cone.-HoSO; SmLE 7hake] 102
7+ AR T 7E 20-30°C Y water bath ol A 2087F A3 3 470nmol A =
sttt Wol(Yakuri Pure Chemicals Co., Ltd, Osaka, Japan)S Z&E2d= 3P°4 e
HZ AgdE e $ AR Fo FT FFE Ak

A} Amylose &% =3

fer HAYHo| o FEF9 amylose ¥HFES FASATE F 03 g& FHs5HA
05N-KOH & 10 mL& 7}&t - std3st A1 % 100 mL= g-&38tlet ©] €9 10 mL
& 50 mL volumetric flaskel #3}32 0.IN-HCl bmLE #H7}8 i HAAE ¢F
45 mL 7 SFTE M ve 825 &9 (02% 2959 9.9
mLE 93 50 mL A A&3th ALA 2083 HAAZ & 625nmelA] 3=
(CARY 3E UV-Visible Spectrophotometer)S 243tk TS FALS  potato
amylose(Sigma, St, Louis, MO, USA)¢} amylopectin(Sigma, St, Louis, MO, USA)E 4|
= OE H&e] oy &8s vhso] At

>
ok
e
I ol
b
>
)

oh) FEF AZAY &4

A AEe 93 Alse ZgdEd JF 43 AR retort EF 2 Gold star
neuro Fuzzy AAF 22]7]2 EC-110N, £7]% Queen family STS-18/10, 3R] & retort
JE o072+ Aluminium ¥73A 9 100g® 121TCo A 30%7F 1.9bar®] 714l A Retort

EY Qe nusud 434 48 9 ARE Axstel A@srh

2) Zol=xEF9 A= HA

7hH A3 34

AR Imls 3 7He] EC wiAlell HF8har 445 + 2A13F wheket 5 7px @S 1A%
HEHe Y AY FHer sta ks o] I HA e wld
= 33t —irxé Aol AL wol= id EC Hado=RE 1 Wgols E B
Hj Aol 84 FFste] 35 + 1TCeA 481\13 HjFstal BE gk AbAEfA|
3B+ 1T ]/‘1 24 + 2 NZF ket 7 WA ol A 7k Ay

o
of sigete BHE AP wiAelA wikE JES st 2y A4S AAsa H2A
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TR o4, FObEA g G @ F S AU s e $4S Byl
.

) dukAlT &4
= A|BE salineo 2 3|43+ E<4 HlA| (plate count agar, Difco, Lab, USA)| Iml
2 pouring culture method® &3 tha 30ColA 24 ~ 48417 wjdksle] dAAHE HeHe

Qubec colony counter® Zl<=3}it}.
3) WolFEZY #AFHA

Az 2 A, A= gl dAARl VsEe] dFor 5 { HEYor wrisii
[¢]

!
292 ZPadde AEFE S 9ol e Hrbd HrEE] disiM S

3. 2% 4 u%F
b MUl E FZo2 3 dolFEF o|3lEgF EA

1) fu) A 2 A BE nJRE FF 7

Mo] Asbeel W nAY Fere wWahs WES ALstus FFYU Bl
3

Aol E2FE mYFo Ago] Fastaom 75

olN
N
ol
s

FFE 108 AN HA 9 Fo] wfg A YERHTHTable 24, 25).

Table 24. The contents of solid , viscosity and spreadability(line speed) of 3
kinds of milled rice soups with sprouted grains by mixing ratio.
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Spreadabilit

o Solid C
. Mixing Visicosity y
Sample Material . content .
ratio (cP) line speed
(%)
(cm)
Milled rice :
Germinated 7:3 16.69 7,225.17 6.8
Ho} E=Fo mungbean
ks Milled rice :
Germinated 3:7 15.10 7,001.67 6.8
mungbean
Milled rice :
: 19. 2 .
o} Germminated corm 73 9.39 5,807.29 8.8
BANN Milled rice :
e & e 3:7 1449 468800 7.8
Germinated corn
Milled rice :
Germinated black 7 : 3 17,96 4,614.38 7.8
Ho} A Eg)- bean(Seomocktae)
el Milled rice :
Germinated black 3 : 7 18.99 4,441.00 7.9
bean(Seomocktae)
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Table 25. The contents of solid, visicosity and spreadability(line speed) of 3
kinds of milled rice soup according to adding water.

- Solid . - Spreadability
Adding water Visicosity .
Sample content(times) °°1(’§/§§‘ts (cP) lme(: C;;l))e ed
8x 16.20 6,670.64 4.3
ol 5
- b 9x 16.04 5,780.94 4.7
v 5
10x 13.73 5,670.64 4.8
8x 19.4 4,892 6.7
]i]?_].o __9_'}~}~
N 9x 135 4,780.13 6.4
LR
10x 125 4,673.13 6.3
8x 18.97 4,991.97 59
ol Eg] Wu|S 9x 17.2 4,081.93 5.0
10x 14.21 4571.92 4.5

2) Wm FF L AA5Fel 4% VI FEF A= F7
W Arbee] we g WEE AWMmw, welkE WuZe] FEsl 7,000 cP

=
2 Mg Be e UBIAL, Wels s WuFe] g e A

8 eyl
wolo] Hrlulgo] whE WY Wste FrhFo] 2 YA Yo FFS ngon
44 Are okr] 9% AZAM A5F] BE HEE wolnE Wu)E, wdops
G WMy, WolA e WS wRe|A Agte] 384 S ASrit e FgS
tH(Table 24, 25)

3) W Pl WE Lol IEFY HAY T

Wy bl nhe AQA e A7l BeEF Frs: 4FS ndn AAA
of g 2 AL SEFgon NPl g He Ae wEAth AP e
Hp Skel MAH o s AYE BATHTable 24, 25)
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B} AN E 7302 @ Bl FEF oA 54
1) A Fbol BE BrFEFY TYE FF 37

ol AVE, ol S5 @u|F, WolA e AVE
% i

gt d B Ro] Frlete AFS How WolsE Hu|E ol S5 FJujEe
AP F7EY] Fo] Fou HolAEE A He At wek ng e Tk F

Table 26. The contents of solid, visicosity and spreadability(line speed) of 3
kind of brown rice soup according to heating time.

Heating Solid

Viscosity spreadability
Sample time(minutes content
) (%) (cP) Line speed(cm)
Fopms 40 1278 1,089 6.0
ans 50 14.33 5,037 43
SR 50 1435 2,677 6.4
ans 60 1721 1,658 5.4
ol e 50 15.10 3915 6.4
avls 60 15.56 7,234 53

4) B HA A3
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SAAE J1EE B AN AEgn 3 Frlsgon
5% #ol FEA] NS AFHA BotmT Av|Fo] w, 4,
2849 75%s} Y Bt
v E, Wl Be AvEe £ME F FEgon Wl S5 d
A

)
H
v} wol AEE ANFS MY Aol £& A0 PrhEArk(Table 27).

Table 27. The result of sensory test of 3 kinds of brown rice soup adding

to heating time and adding water.

Sensory evaluation factor

Soup
sample taste color texture preference
Fobx T
_ s 350 + 057 350 = 1.00° 350 £ 057" 350 = 0.57°
An =
]?E]_o i)\)\
_};]IT 325 + 095" 300 + 115" 325 + 050" 325 + 095'
= :li-
HLO]—}\‘]%EH ab ab ab b
. 300 £ 141" 300 + 0.81™ 400 + 081™ 200 + 0.00
v =

O IARZ AN R dBAE FE29] LotxEF F2
Tob =i, ol &, ol Sl Wuls skl Az Fel wd =4
A 3 A A[/FA w7, AR, Se5E R ES ASS9 FET I
2 AFs B3, v A
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Table 28. Comparative physical data of 3 kinds of unpeeled rice soup

adding environmental friendly—

and general cultivated mungbean, corn,

black bean(Seomocktae) according to heating time and adding water.

Brown

rice soup

Preparation condition

Physical data

heating adding
water
(mins) (times)

time

mixi

ratio
(%)

viscosit spreadability hunter’s value

y
(cP)

line

speed(cm)

L

a

b

Environ
mental
friendly
cultivati
on

germi
nated
mung
bean

germi
nated
corn

germi
nated
black
bean

40

40

40

10

10

30

30

70

8,915.2

4,455

4,344.3

6.05

6.18

6.35

54.5

55.8

58.3

1.3

1.59

0.75

9.17

9.9

11.95

Genera
1
cultiva
tion

germi
nated
mung
bean

germi
nated
corn

germi
nated
black
bean

40

40

40

10

10

10

30

30

70

7,595

3.550

41277

5.95

6.01

6.0

55.8

57.56

57.45

0.88

0.95

1.24

8.95

9.01

10.5
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Table 29. Comparative chemical composition data of 3 kinds of brown rice

soup adding germinated environmental friendly- and general cultivated

mungbean, corn, black bean(Seomocktae) according to heating time and

adding water.

Brown

rice soup

Preparation condition

Chemical composition

heating
(mins)

adding mixing
water
(times)

ratio
(%)

solid total reduced
pH content sugar sugar
(%) (%) (%)

germina
ted
mung
bean

Environ
mental germina
friendly ted
cultivatio corn
n

germina
ted
black
bean

40

60

50

10

10

10

30

30

70

5.85 14.5 3.5 2.89

5.5 17.55 4.34 2.45

5.7 194 4.35 1.45

germina
ted
mung
bean

General germina
cultivati  ted
on corn

germina
ted
black
bean

40

60

10

10

10

30

30

70

6.01 15.0 3.85 1.89

6.25  16.02 1.34 0.45

6.07  16.04 2.38 1.79

ot GABAS] ¥ F33}t BolxES LA F EFF(GABA-ToZEF)S o3}

37 54

1) GABA-gol 3 E =9
GABA<] ghaFo] 7}rsle
w1 Fo A win ek A 23 SO(H

==

pH
3

=
ST

=(SA, SB, SC)¢ pHE 6.19 ~ 6.335 HEHANS
z=

)l pH7t 7P wgka pHetel /b Re Ze
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GABA 3t A3} wol=&5 70% &3 SBolAtHTable 30).

2) GABAZ} 3} o3& H7tF 93 GABA-ZolFEZFS 1YPE §F
7 =(SA, SB, SO)9 132 11.7 ~ 128%°]%le™ GABAQ &= 73} o}
=29 7o BSTE dEzTo HEo uPE FFol ot t. GABAXE
wolsgo] 30% EE SCO nAY FFL 12907 GABAZS Wol3Eo| 50% £
9 SA, GABAZS} oltEo] 700 &3l SBe} wlatshe] maie] gl b wrakh
(Table 30).

Table 30. The pH and solid content of 3 kinds of GABA-rich soups.

Soup sample pH Solid content (%)
SO 6.33£0.01° 12.8
SA 6.28+0.04° 11.7
SB 6.19+0.01¢ 12.0
SC 6.20+0.00° 11.8

3) GABA-ZolFES EA (FE, A4, AE)
3EFFY F AR HAEe dxzae] A= el 7
£ GABAZ3} Wol=r&S 30 % H7H3F SC2 JEpste Uﬂl Sﬂﬂfé% ol &5
SA, SB, SCE9] zke] 100% #m|=9l Sow.th oF7k & A
GABA7} 3} Wol==o] 50% &3 SA, GABAZ 3} ol &o] 70% &3Hd
7¥sl ol Eo] 30% E¢E SC EFolA 6324 T 658282 UEldon, FAEE el
Y= b 73S GABAZ S wolaES 30% H7bst SC7F 25392 7F4 2 S vEwth
(Table 31).
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Table 31. Physical properties of 3 kinds of GABA-rich soup.

Soup Viscosity Spreadability Hunter value
sample (cP) line speed(cm) L a b
SO 4250 + 113.2° 3.0 £ 0.1° 64.35 3.21 17.63
SA 706.7 + 4.6° 3.75 + 0.3 63.44 4.77 21.79
SB 600 £ 8.0° 370 + 0.2™ 65.24 4.47 24.26
SC 531.3 £ 106.5" 3.95 £ 0.2° 65.82 5.07 25.39
4) FFAA 9% HF GABA-LoFEF AA
T AA 23 Ax FdEo A= SB, SC, SATC® 1 o] A yelhton AAF

9l 715 =9} textureZl 71 2 A|EE SBtHTable 32).

Table 32. The sensory evaluation of 4 kinds of GABA-rich soup.

Soup Overall
Color Flavor Taste Texture
sample preference

3.13 £ 3.13 =

S0 425 + 1.16 2,75 + 0.89" 338 + 1.2° a .
1.25 1.25%

3.63 £ 35 %

SA 20 + 093" 338 + 13 . . 3512
0.92° 12
375+ 413 +
SB 375 + 071 363 + 1.1° . . 40 £ 076"
116 0.99°
\ , 338: 28+« .
sC 325 + 104 375 + 1.04 35 + 12

1.41° 1.13°
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Table 33. The pH of 4 kinds of GABA-rich soup according to packing type.

Soup Packing

0 1st 2nd 3rd
sample type
S0 6.44:0.03°  6.34x0.04° 673001  7.24x0.01°
SA Poly- 6.2120.03°  6.45+0.08"  6.80+0.02*  7.37+0.02*

SB ethylene 51710029  6.474002°  6.62+0.01°  7.21+0.01°

SC 6.22+0.01°  6.60£0.01*  6.40+0.02"  7.420.02"
S0 6.43+0.01°  6.41£0.02"  649+0.01°  6.46+0.02"
SA 6.22+0.02"  621£0.01°  62:0.03"  6.18+0.02"
SB Retort 6.19£0.01°  6.18+0.02°  6.18+0.01*  6.17+0.02°
SC 6.23£0.01*  6.22+0.02" 621001  6.2+0.02"

3 retort X ARES AR A SREE L@ Ee o] gkeu A% 7t wE
o2}

7k flSlth ol A4S retort 2 Eelolddl ¥ Hue AGAS Eol7
2]
L

spearman correlation@hbe -0.835774% A 7|70l AFE FEL ZHAasteE Zow B F

Ao ARE Fhell= Fol4 Abel7t gle Aoz YElstHTable 34).
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Table 34. The solid content of 4 kind of GABA-rich soup according to packing
type.

Soup Polyethylene Retort

sample Ist 2nd  3rd 0 Ist 2nd  3rd

S0 13.6 136 142 156 14.1 19.2 19.2 19.2

SA 11.7 12.6 13.7 13.8 11.9 17 17 16.2

SB 12.7 12.7 13.8 14.1 12.8 179 18 18

SC 11.7 131 13.7 14.1 11.8 16.9 16.9 16.9

3) T A7z g HEe ®s

A R A 7)) e HAEE ZEdddle A9 A% A 343 =ohA|
I TR EE AAE] FUbeskE S B AR E Fole SAY AR 7S =S A
o2 yEal, SC, SA, SBEo® A&7t UEhY GABAZ S wolatEe] Hrbeke] e
T2 HEI ZAasks Ao YEdth retort¥RE A AAG FH3] wopRoy
ARG o|FHE AR 7|t FUAE A WSt g S Btk A7 A

Ay
9] correlatione 24 2u|o] A#ATAA YEFYR] ko) wholaE HUlw H®

= -0.714032.2 29 4IdAE e R Table 35).

H
lo,
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Table 35. The viscosity of 4 kind of GABA-rich soup according to packing
type.

Soup Packing

0 1st 2nd 3rd
samples type
S0 1,704 + 8 2712 + 8 2144 + & 2078 + 39.9°
SA Poly- 389.3 + 16.7° 861.3 + 121* 432 + 28.8° 4363 + 536°
sp cthvlene oo 4 46> 560 + 8 328 + 684° 390 + 985
SC 376 + 8 640 + 8 256 + 36.7° 360.3 + 67.6™
S0 1,712 + 32¢ 2054 + & 1704 = 7.3° 1696 + 6.8
SA 408 + 4.5° 384 + & 376 + 465 376 + 4.8
Retort
SB 384 + 46" 376 + 7.3° 375 + & 368 + 85"
SC 424 + 76° 408 + b? 403 + 6.7° 402 + 65°

4) TART AF7)17] g HIA

24 Wt A% g0 e g Sedgd 24 A7 Skl wet o
Aol F7hehes AEs Hal GABAZ ) & =<2l SA, SB, SC&= tjx+<l
SO(H] 100% =H)ET ¥ Wol S7kshe S Btk A7z #3449 correlation
& A= oA ouzh YEhA] ki, ol d Bl S 0587397 ol g
HAE dERdo] WelarEe] H|go] HESTE YAl TUlehe FoE UEhgow
retort X732 AGF7174e] F7te] vt Ao WSyt fle Ao YETHTable 36).
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Table 36. The spreadability of 4 kind of GABA-rich soup according to packing
type.

Soup Packing

0 1st 2nd 3rd
sample type
S0 354 + 0.15° 3.3 + 0.17" 342 + 0.12°> 36 + 0.79™
SA 36 + 02 349 + 032" 372 + 0.32° 4.24 + 0.15"
Poly-
sp cthvlene so . 0360 35+ 021° 39 + 017" 4927 + 021"
SC 364 + 015" 367 + 031" 37 + 03" 409 + 025
S0 33 + 0.12° 325 + 015" 325 + 0.12° 32 + 10.17°
SA 345 + 032" 34 + 03" 325+ 02" 325 + 0.157
Retort
SB 36 £ 03" 345+ 02° 34+ 015° 335+ 0.15°
SC 37 £ 02° 36+ 015 36+ 015 35+ 02°

5) IAMH AR7|zte] e HE W3}

EAE A0 B ARE Eel
o

=

Al floy b gk AR Frtel whet gho] Holxe AdE HOH retort E
F =A 2o L 2 w48 A48, 1 S HE WskE BolA| FhaL aftE &
gl £ B ghol Zlov A% 7ibseh W i, 2 i kA= Wsht
e Zo® yetdth w3 b g2 A% A ERE Wste] Fo] & For yEyiEd
retort £ EAL %o 2ro] fulow Holiu AAHOZE retort EFS ARE
= Aol Zddd FFo HF g AOE YERTH ).
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Comparative color value of 4 kind of GABA-rich soup of

polyethylene, retort packing during the storage period.

Storage days 0 1 2 3
Hunter'’'s
L a b L a b L a b L a b
value
SO0 6425 313 2522 6474 318 1759 64.84 426 2048 6492 4.29 20.86
polyet

hylen SA 6487 524 2657 6308 6.57 21.82 6520 591 2420 6559 593 23.58

€ SB 6404 572 2735 6541 618 2341 66.24 6.17 2495 66.18 6.52 28.43

SC 6363 555 2691 65.01 537 2222 66.25 548 22.24 66.68 597 23.61

SO 6059 552 2454 5045 94 30.73 5096 9.54 30.67 50.63 9.58 30.98
SA 60.73 511 2041 50.34 10.17 31.82 50.62 10.98 31.68 50.87 10.71 31.22
retort

SB 60.85 548 20.11 50.63 10.01 30.22 50.41 10.01 30.57 50.41 10.22 30.63

SC 6055 5.78 20.16 50.35 10.93 30.70 50.92 10.85 30.78 50.68 10.8 30.92

6) GABA-Zol=ES U HAYE L9=
A7 2 2708

2 Agakdnh A AEE 24 EYoEd 24 A AL 2 F FRE
Aato]l yEhr] Al%E s

l
$7tel Fo| glow the WelREe WAW ARSE Ao wael F4% 27 wal

—=—
R
2
o
[@p)
%
=,
=
i
e
rE
=,
Y
lo,

p—

o AT HEEA 2ttt retort TFA RN E dukAF 2 giFHo] AEH B

oA _e&3krh( ).
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Comparative contents of viable cell, E. coli. counts of 4 kinds of

GABA-rich soup according to packing type. (cfu/ml)
Polyethylene Retort
Sample
0 1st 2nd 3rd 0 Ist 2nd 3rd

S0 0 300 5000 100,000 0 0 0 0

viable SA 2 40 3200 60,000 0 0 0 0
cell

counts SB 0 40 1500 45,000 0 0 0 0

SC 3 70 2700 50,000 0 0 0 0

S0 0 0 0 0 0 0 0 0
E.
SA 0 0 0 0 0 0 0 0
coli.
SC 0 0 0 0 0 0 0 0
4.4 9

Z47re] whol =& ddetA] oW FspEA dom A7 w5, SEEE
20, s 1599 7HEE & F wek S A 30% 4 el Hrbshal AsEle
0% 2ol &E3fato]l 242 e 5FE 100, S5 9 i, T2 1099] Thee
2 8to] 40% 7HE Aztem AlxF o A4l

U @rE FIHoE 3 dopRE F AR

dotdn|ep dv], Myl E FHfste] dolaime] VsAE A HHoR S5 A%

stlom A 40%, Z47te] ob=re 30% 4, oldm] 10%, Avl 20%E EFFske] 7he
) Ao R F
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Table 40 . L WE-& SolAJ 4 o] w]Fn|

45 % #(g)
g m E 15.0
dlol & 27.7
2}z 2.5
ol S 12.0
ol 30
dlol == 10.0
ol X & E 6.0
&5 05
2 25
By 0.15
W) (F) 2.0
SES 2.0
7+ 2} 2.0
Ad 2.5
ARz 0.3
Ewl v 0.04
B2 Y 0.1
3= 1.2
°q 0.2
.8k 09
R s 0.01
EaHA 0.25
R AR, 89
A F 0.25
3} 7 100.0
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Table 41. o & o] & Lot B4 9 ul 3]

L= = %(g)
2o} g vl 40.0
2z 2.0
ol &5 85
ol = 70
ol g 3.0
o} 4] & ¢ 2.0
B 2.0
AL 1.2
3= 1.7
St 1.4
A= 0.2
Al E X 0.2
AR 0.2
S RE PR 0.1
FAE T 0.2
ZTgELHIZ 6.5
= 0.3
EIR= 35
FEAEY 20.0
A 100.0




Table 42. g4 & olA2 9 w3ty

4= < F(g)
ol 5 @ | 14.0
o} o) 400

2}z 1.0

F= 1.0

&7 1.0

=R 3.0
b §4-4 70
ZopH) D 2.0
ol 80
dFol A & 5.0

Ad 0.2
Adz 0.1

HE 0.4

T 15

s ut 1.1

A=} 0.2

L] 0.1
i R 1A 0.1
= A 14.0

A= 0.3

A 100.0
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T
(0]
fr
A,
)
ol
v

g3t ES 10091 Z=AH, Z

HEH A AEFAY wel A8 6~9 pgoll olEhS 30 m¢ E 10% I 2Z4Eo
ge £ 1 e 7te F #& Ao FAsEEEY 3 s e dRYAUE F2
5T &FodlA 303t vlrst ¢ g W7kt & 30 mS 7hsl 2R A7)l
AT EY¥raE

10 M= A AGoEH2 30 M2 A A e Bz
= Z 7

Zg 7ol &3t B AfddH=

2395 BF Fote] 40~50TelA 7, A & 5 FF=s 1 me o
2 =52 A& Aggdor st
A& N membrane = o 75k ofH 10 pE HPLCO FHstdrh AHES HAHE
reversed—phase column(p-Bondapak Cigz 30x0.39 cm, Ireland), #Z&7]+= &334
(37194 340 nm, =333 460 nm), °] 54 &4 MeOH:H:0=95:5(v/v), <
0.5 m¢/min, AP E9] =%+ 40CHT

R

E}¥l B group : A EF A wet A8 1 g8 10% AFszi8d 5 e 4
Ast 3 & 10% FEstxigdoz 10m= 3 & 10,000xgol A 3027 A
o A 200 s APl HAst AM ZAUEFEY 30 mE 713
2% tl7tt)ol~e Al &l 10 wS FYPata & wurstdA 37Co A 8~10A1%F x5
= Al geom AH-&-8F AT AH-8-gH A4S H] el Bl -&
(Polyglycerylmethacrylate. 74 15 @) ol A&7+ FF4E7] (971974 340
nm, 5437 450 nm), °l 42 0.IM AIJNMYEFEN HEe=
F2 20 Wt 2 ¥re] HEYl B groupeE e S Jtel AR B
Aot Aol w2 Agol= e g4 g 5 old =& s &5 (70~80T) A

F EFeel 12~2087 FF ¢ F ol FEAL NPEAOR FArh AEF B

pul
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o

. ©]

[¢]
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0.7 mé/min, T

oi;‘, 1
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[e)

2 p-Bondapak Cis, ©I
0.8 mt/min, A&7+ FFHEZ71(A71 97 445 nm, S 34 530 nm), T4 F

ATt

o] 572 MeOH:10 mM NaH:POs& 9 (pH 55)=35 : 65,
20

rlo

HE C @ AFadydd wet AsE 99 10% vEJE 4 7hato] 1083 &
A7l $ 5% HIERRIAHS Yo dAstsle] ARE 5% WlERIMME Ao e F H
F 100 me=2 3FFTE 3,000xgll A 1023 AR A5 AES A 5% EIA
fdoz FAMst APgLAoz ARG AMEgh #S NH: column(high
performance carbohydrate column, 4.6x250 nm, USA)°|3lx #Z7]= UV detector
(&9 254 nm), ©]&738 N2 acetonitrile/50 mM KH:PO,=40:60(V/V), &%=+ 1

ml/min, ZH 9] 2= 40T, EFA 2 ascorbic acid, FY %L 20 AT}

¢

o1r{
o

_‘I

A=

i)

-

o) #7134 &4

F1E A Ags AAEer s S, 4 AR 2 ge =Yl ¥a A<
A om] 7 ARl § 550T ?ﬁﬂﬂﬁri‘ﬂlﬂ 2417 3133 v Wusivh. o] 7]l
o] &4 108eS 7tetal #& A4 4 s ¥ oS Al dEVdA s A
Al713L 550C 7188k = ol 1A% 33kl atlth. o 7]ell &2 94t 10 ml&
g os 50 m AEZeAIAR A GolFE AL,  olislo
ICP-AES(Inductively Coupled Plasma-Atomic Emisson Spectrophotometer, Jobin
Yvon JY138 Ultrace, France) .2 #1319t}

o 23 2 2@

D BH9 HF AR AAZT (LS TolxERH) A=

RN AzE AN F G B FED Lol el wolFge W&
W% Jgzgsgon NEARgAe] Agnd o F4E AFAANES BEAL
@A FomA AFAAEA AATRAEC o ANAE(EANENE 80%0]
How BRE F o] welImel FFFrtel wE i BE wAY AdME
frel & Aom o ddtH(Table 44).
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Table 44. HF AR A A F(LWEE TopxEF2)9 £ Lujdn

4= T %@
dlo} & m 42.2
= 2.5
ol S5 12.0
ol 2 3.0
o} = 10.0
ol x| & B 6.3
&5 0.5
2 2.5
1 0.2
W e () 2.0
Ak 2.0
7 5
2z 0.3
e 0.1
B2 2y 0.1
L 1.2
2 0.2
ALy 0.9
FawA 0.3
9y 8.4
A 0.3
A 100.0

2) HAF AMAAF (LG TolxEAA)Y &

SAA A%

HF NAF

A A A (EAD)

2EEL

— 161 —



3.6
AlE = A

=
L

bt

0

o] EAARY Aekn
B, A%

¢

3¢ .
=N

A
e Z1E AN 0%

\}

A
aul

3) AYe HAHxRZxA

Tt

Fig. 53. H T AHAAZFH A& BN 22

A, HZF nAA

ol AH +AA

CIE

2}

Njo

- 162 —

299 Bolu}



o] B Rty o wE RAow eyt

o] d&AMdWe PE, PPEel Ad3 Folol HAAF ool 7Idst=
Aoz Holy po HolA e AE T oA A w2 Aoz depHdt
(Fig. 54, 55).
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kealflaL, ©F8tEo] 74 go = 7hd Wol sl i, =dMd 17 g, =AY 5
g, TE 24%St Al Aol B AR = 39236 keal, ©rdtEo] 824 g, £
Wdo] 11.95 g, &AW 268 g, 7 0

714 RS Table 463 2t} dnkg Wol=z= A4 e A diF F71€<2 Nael
287.99 mg/lOOgi 7 =4 YEsE L Cae 184.11 mg/100gth. m & F7]1 AL Fes
1.95 mg/100g Zne 230 mg/100g® ebth Alg A2 714 3
20457 mg/100g= 7H¢ =A YEtwal, 21t5 o2 Ca 157.70 mg/100g= Awk-§
obA A HluPS w A ugtow, v F7]HQ0 Fest ZnolAME Z+HzF 559 mg
/100g, 3.25 mg/100g= AWH-g op=E- 2o Hlal oFF EA LEbRH

AREE ol E A4 3} /\]ﬁ} Aajel migtdl gk = HlEbY A, BI, B2, B6, C, D3,
E, Folic acid, Niacin & % 9%¢ H|El¥l 32 Table 479 #of WA dxdkg 9t
of =& Ay 2 o] vl EFTI %—7‘5}‘1 £ 28226 mg/100g .2 Vitamin A7} 251.21 mg/100g= 7}
4 =A 2A4HRL 2 e Vitamin E7F 14.24mg/100g 8510 1o vl el
D3 12.13 mg/100g, Vitamin C 2.66 mg/100g, Vitamin B 61.04 mg/100g, Niacin 0.54 mg
/100g, Vitamin B 10.38 mg/100g, Vitamin B2 0.06 mg/100g9] o= 5o AN
t}.

W o] Al AA o] wlEtwl F3 RS 244 mg/100g o= UREE WolnEZ A AR of
37 mg/100gH FHFrHol Adow 2+ AR FFS thF ZUTh Vitamin A 221.84
mg/100g, Vitamin E 9.37 mg/100g, Vitamin D3 8.02 mg/100g, Vitamin C 2.77 mg/100g,
Vitamin B6 0.90 mg/100g, Niacin 0.61 mg/100g, Vitamin Bl 0.37 mg/100g, Vitamin
B2 0.12 mg/100g®] o2 FHrEo]l Stk 4k dnkg Dol A A 3 Al A2 o

M= HEHA ko

Table 45. Approximate composition of uncooked powdered food with
sprouted grain and uncooked powdered food (g/100g)

uncooked powdered
uncooked powdered

Classification food with sprouted
. food
grain
Calory (kcal) 410 392.36
Carbohydrate (g) 74 82.4
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Crude protein (g) 17 11.95
Crude fat (g) 5 2.68
Moisture (%) 2.4 0.97

Table 46. Mineral contents of uncooked powdered food with sprouted grain
and uncooked powdered food (g/100g)

uncooked powdered
uncooked powdered

Mineral components food with sprouted

) food
grain
Major Na 287.99 204.57
minerals Ca 184.11 157.70
Trace Fe 195 o9
minerals 7n 2.30 3.25

Table 47. Vitamin contents of uncooked powdered food with sprouted grain
and uncooked powdered food (mg/100g)

uncooked powdered

Vitamin components uncooked powdered food

food with sprouted grain

Vitamin A 251.21 221.84
Vitamin Bl 0.38 0.37
Vitamin B2 0.06 0.12
Vitamin B6 1.04 0.90
Vitamin C 2.66 2.17
Vitamin D3 12.13 8.02
Vitamin E 14.24 9.37
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MCF-7, SNU-6012 RPMI1640 &&H}*]&, Caco-2+= DMEM(Dulbecco’s Modified
Eagle Medium)S ©]&3t4 10% TFetal bovine serum® dAA|  (Antibiotic—
antimycotic)& 78t 37C, 5% CO.9 a3} ¥ incubatorol X 4-$-A|7A wjds}t
At AlEE dish9 80% AE AzS wl PBSE A& 3sle] Trypsin-EDTA (Gibco/
BRL)Z A glete] 273dmtrt Al vttt

o) dAE T4 GA EFREH
YAE g AE ST SAHS MTT Hew ddadnt. Azl ok Alx
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90 wA WF3sar, 24A3F Fob vl T FEA G dERT AlE Al 8k
S o] plank® gt Z47be] AlmE DMSOe] Ho] Erda Hrubste] 39 b
okt e 72+ welll MTTEHG5 mg/mé PBS) 10 WA S 7bafl5=3 thA] 37 C, 5%

CO20l F& wi7lolA 4217F &<t vk&ste]l MTT7F SdH =5 a3t 2 welll

AAE formazanZdAF S DMSO 150 wE 2 oAl microplate reader (Bio-Rad,

USA)E o83t 540 mellA F3 %5 S48t SAE SR =25 ofge] Iy
AEE AlEe] Hl&S ekt
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Percent of viable cells(%) = P Y Y ' & % 100
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Wol =5 whop S ol ML O] Hign| &S tEA st & whEo] 4
Eo wEWsl mE AAFS(EDA, %)& = AFE Fig. 569
et 1 A ol H55(No. 1~4)9] HAF Fofe 125 m/mloll Al Hyka o=
2AEES YER Zdkon), 4000 p/ml FE=olAl 4(56%) > 1(39%) > 2(37%) >
3(32%) wo® e wolmFe] Fhe] ofEXq o kst Ut A e
ol &4 (No. 5~8)2] 4% DPPH free radical®] A~A&< 2000 po/m¢ F-E &3}
7b E=A dEl 4000 pg/ml FEANA = 53~74%9 AAES By ol S E3
Hj&o] m& 33l 58L& 6 > 5 > 7 > 8row X7 yehyth wol Ay =
(No. 9~12)2 FHU-+&X(4000 w/md)elAl 10(61%) > 11(563%) > 12(52%) > 9(47%)
£o® AAGHNE Kol Totdn] 20%$F 7FEAIZE 40%, 28l e HS 10M 2 3§
Re W Fakst 29 7P =A dErE T

Az 5 F%
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Fig. 56. Dose-dependent effect of extracts from cereal soup with sprouted
grains (No. 1~12) on DPPH free radical scavenging activity. DPPH free
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radical activity for extracts was determined with 200 pf total reaction volume
containing 0.1 mM DPPH ethanolic solution for 30min. Each value was expressed as

meantstandard deviation (n=3).

Sample compositions and abbreviations of serial numbers as follows: G.MB, germinated mung bean;
G.C, germinated corn; G. BB, germinated black bean; MR, milled rice; BR, brown rice; G. BR,

germinated blown rice; HT, heating time; WC, water content.

No. G. MB G. C G. BB MR BR G. BR HT WC

(%) (%) (%) (%) (%) (%) (min) (x)
1 30 - - 60 10 - 40 10
2 30 - - 40 30 - 40 10
3 30 - - 60 - 10 40 10
4 30 - - 40 - 30 40 10
5 - 30 - 40 30 - 50 10
6 - 30 - 40 - 30 50 10
7 - 30 - 60 10 - 60 10
8 - 30 - 60 - 10 50 10
9 - - 30 60 10 0 40 10
10 - - 30 50 - 20 40 10
11 - - 30 40 30 - 50 10
12 - - 30 40 - 30 40 9

W) HF 7 LoxEFY FAE 523

Wl 309, ol=E 70% (A3 GABA Pol &5 175%, 43 GABA o}
T 175%, 73t GABA 'Zol AAFT (A=H) 3H%)E wWHE FEH4ox E3}sti,
st 75 GABA 73} = SB (super-GABA soup SB)Z 3}¢]
o8 AAstd o wWul 30%, Hlol & 70% (W] ol 5 17.5%, HlEol &
175%, vdol HAFT (AHH) 35%) &3 =2 Wn] 30%, LolaE 70% (o}

Jo
BN

r}o{v

H=

>
2
o
2
O
o

I
A

175%, o} S 175%, Lol AT (M 5H) 3b%)Ed 5 2 HF A AE]
GABA 73t 59| Alxsto] d4tst &4 wugt 235 Fig. 571 Weligdt 1
A3 A FolM Ft S/HEFE v &M ow kst o] wopxlen A

L H

|
3 % 2 mg/mloll A Bldkel I E &3 =& 202% o DPPH radical 274 &A &
A 2l GABA %3} = SBE 39.66%<] DPPH
radical 21 &S X GABA sl wola&E = SB7F H|@ol &5 &3 =3} ol

g £¢ Fuv FUs Byo] e A0E e
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Fig. 57. Antioxidant effects of ethanol extract from cereal soup with 3
types of grain seeds on DPPH free radical scavenging activity. A, BHT
(Butylated hydroxytoluene); B, Vit C (Ascorbic acid); C, Cereal soup with
non-germinated grain, D, Cereal soup with germinated grain; E, Super-GABA
soup SB.
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Fig. 58. Survival rates for drug sensitivity of daunorubicin and reversal
effect from buckwheat extract on human acute myelogenous leukemia cell.
Data were presented as meanszSD (n=3). @—@, Wild type of human acute
myelogenous leukemia. 4—4p, Daunorubicin resistant type in the absence of VCR.
A—A Daunorubicin resistant type in the presence of VCR. A, Sample No. 2; B,
Sample No. 5; C, Sample No. 7.
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ICso” of ICso of AML~2/D100%(ug/me)

3) 6)
Sample AML-2/WT? CR VCR- VCR+ cl

1 8001 - 8001 8001 -
2 8001 - 8001 613 1.31
3 8001 - 8001 8001 -
4 8001 - 8001 8001 -
5 8001 - 8001 703 1.171
6 8001 - 8001 565 1.41
7 8001 - 8001 8001 -
8 8001 - 8001 8001 -
9 8001 - 8001 8001 -
10 8001 - 8001 8001 -
11 8001 - 8001 8001 -
12 8001 - 8001 8001 -

VExtract concentrations which inhibit 50% growth of the cells, Pwild type

ICross resistance(CR)=ICs of AML-2/D100 without vincristine/ICs of AML-2/WT

YDaunorubicin  100nM, °Vincristine, ®Chemosensitizing index : ICs of AML-2/D100 without
vincristine/ICs of AML-2/D100 witht vincristine

Date were presented as means+SD (n=3).

Sample compositions and abbreviations of serial numbers as follows: G.MB, germinated mung bean;
G.C, germinated corn; G. BB, germinated black bean, MR, milled rice; BR, brown rice; G. BR,
germinated blown rice; HT, heating time; WC, water content.

No. G. MB G. C G. BB MR BR G. BR HT WC

(%) (%) (%) (%) (%) (%) (min) (x)
1 30 - - 60 10 - 40 10
2 30 - - 40 30 - 40 10
3 30 - - 60 - 10 40 10
4 30 - - 40 - 30 40 10
5 - 30 - 40 30 - 50 10
6 - 30 - 40 - 30 50 10
7 - 30 - 60 10 - 60 10
8 - 30 - 60 - 10 50 10
9 - - 30 60 10 0 40 10
10 - - 30 50 - 20 40 10
11 - - 30 40 30 - 50 10
12 - - 30 40 - 30 40 9

, vincristine®| et WASE S} wxAd s
I gt ont 800 pg/mie] FEoA oAwgh F3dn vEbtA] & dtHFig. 59).
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Fig. 59. Survival rates for drug sensitivity of daunorubicin and reversal
effect from cereal with grain seeds extract on human acute myelogenous
leukemia cell. Data were presented as means*SD (n=3). A, D-Con., Cereal soup

with non-germinated seeds; B, D-Ger. Cereal soup with germinated seeds.

IC 1) of ICSO Of
Sample ® ¥ AML~2/D100% (ug/mt) crP
D~Con. 800 > - 800 > 794.31 10 >
D-Ger. 748.31 - 639.96 687.39 0.93

VExtract concentrations which inhibit 50% growth of the cells
Wild type
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¥Cross resistance(CR)=ICs of AML-2/WT/ICs) of AML-2/D100 without vincristine

9 . .

Daunorubicin 100nM

BN s

Vincristine

6)Chemosensitizing index : ICs of AML-2/D100 without vincristine/ICsy of AML-2/D100 with vincristine
Each value is means+S.D (n=3). D-Con., cereal soup with non-germinated, D-Ger. cereal soup with
germinated.
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Fig. 60. The viability of cells by MTT assay from extract of cereal with
grain seeds on Calu-6. as human cancer cells. Data were presented as
meanstSD (n=3). D-Con., Cereal soup with non-germinated seeds; D-Ger. Cereal

soup with germinated seeds.
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AAAA &7 =4 HEF o™ 800 pg/mle]l FEAA 58%2] AXE AMIEHEANE HY
t}(Fig. 61).
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Fig. 61. The viability of cells by MTT assay from extract of cereal with
grain seeds on Caco-2 as human cancer cells. Data were presented as
meanstSD (n=3). D-Con., Cereal soup with non-germinated seeds; D-Ger. Cereal

soup with germinated seeds.
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Fig. 62. The viability of cells by MTT assay from extract of cereal with
grain seeds on MCF-7 as human cancer cells. Data were presented as
meanstSD (n=3). D-Con., Cereal soup with non-germinated seeds; D-Ger. Cereal

soup with germinated seeds.

) A Az A& FEEY SHAES

ek AlEZQ SNU-601¢] D-Con.# D-Ger.2] FE5ES A ste] AL A3 o
Aads A4HE A3 D-Con& A E7F Aol AMESS ggkgo] glloen D

HATESQ 25 pg/meoAl A 20%°] AME A &o] YElGon R Z5E ohA
X QA ZNRTE Feste] 800 pg/mle] FIEOlA oF 6020130 AlEZFA
A HFig. 63).
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AAstG o, d4k33A | chemosensitizing effect, %+

= 2
AESAE, FrAESA, HAD7o vA= &, 359 ABAERD vA= &3

4. A5 2 Y

1) 329 Fu3BH A
GREDES

54 Azste] BAZR FA vk T ABF el HFHE o
A
o

reo A 28 FESAT o FEAS ¢ FEe quow @

|

gatstdad HALe DPPHYE S o]&3le] A &9 radical 24 & 32 A3t Blois
of wrlopzk Wastel SAskArh 1x10 ‘M DPPHS} 5%
FAstel EFE e 30&3E F AElelA WA F IE radical ¥%=F ELISA
Reader(Bio-RAD, USA)E o] &3}o] 517Tnmell A &AstHth A59 sddde A71=
o)z A7 24 (Scavenging activity) &2 FA8tH, RC5S DPPH v%7F 122 7+
St Zad AR F(wo= yerdew kst EdE 2 dEzl
BHT(Butylated hydroxytoluene)®} Vitamin C(Ascorbic acid)E& #+ =223} H
Al BHAkaES T
DPPH radical scavenging activity(%) = (Ac-As)/Ac x 100
Ac 1 AlRE H7bekA &S dx2T9 F4E
s

As 't ARE A7 g7

2) FEE A4F AALGAEY AWK AAE F £4

4 ANRE T2 Axste] B47IE wA vk - A= Sulel sFets o'
=5 FA7hete] Aol 23] FESMT o] FEde 7Y FHste] ditom ©X
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W) AxF 2 A E

2 Ao Algs AEE AZMFE dMAEFEA HG AEQ] Calu-6, FEY AXE
Ql MCF-7, ¥1¢ AAEQl SNU-601, thdedt MAERQ] Caco-2& AFESISTE Calu-6,
MCF-7, SNU-6012 RPMI1640 E3$tuj#] =, Caco-2% DMEM(Dulbecco’s Modified
Eagle Medium)S ©]£3t9 10% Fetal bovine serum® AJA|(Antibiotic—
antimycotic)E& F7Fste] 37T, 5% CO:9 F&3F @ wigr]olA A SAA v st
o Alxe dishe]l 80% A= AsE w PBSE  AlFHste]  Trypsin-EDTA
(Gibco/BRL)S A #lste] 2~3dntrt At vl st

o) GAE T4 9A &2
AE I AEELs FHS MTT dAdHe= ddsadtt. Al Ze g
96

Mr=sds & 4357 28] well microplate®] Z} welloll tg=7]o] =3k QA
FAZE 3 x10" cell/m el =7t HEE zAske] 96 well microplate o AIE F-f
Hg 90 ul¥ EFshaL, 24413t St wigs & FAYTY dzad AE oAl wl g
Arks Yol blank®Z dFth Zhzhe] AJEE DMSOOl Fo] sxWE=E Hriste] 39
ek s & 7 welldl MTTEH(G5 mg/m PBS) 10 A& 7hall 11 thA] 37 C,

5% COxel & WA7IolA] 4X3F B wkgete] MTT/H $AH =% sk 7
welldl A ¥ formazanZ2A S DMSO 150 w= # 94 microplate reader
(Bio—Rad, USA)E o] &3}o] 540 oA THE=E =AH3e A THF==ZHE of
el HoR AT AL MES T

Optical density with cytotoxic drug

Percent of viable cells(%) = % 100
Optical density without cytotoxic drug

3) A NANEGA X nxE FE5E9 Chemosensitizing effect 4

7h AEF B A F

QA WSt MAEFTQ] AML-2/WT AMxEet 5AMEE daunorubicin® =& A
2 S7HA71AA wgetel A S =% AML-2/D100 MEE Aol A&
AML-2/WT2 AML-2/D100 Al*i= Fetal bovine serum 10%%} A AE /3 o
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~-MEMH] A & AF&3}e] 37C9 5% CO, 7oAl wjekstelon, AML-2/D100 A3
= gYAS 137 98 Adsy] dFd Ao 100 nM2] daunorubicing 2] 1]
33] o] Fr ulFst & AFESFA

W) gAY =4 24 #2A

MTT WS o] &3ate] 3ntE oz WAAES] AE AEE ZASIAT ARsE
of W Ax AE Ars dEwe] FEEe vaste] MEERE Yehlglon Zh A
FE oA AN dx 2 US55 vincristine EA 8l A 1CsoS v L3}

sak WA W SRS AR s

&

ﬂlﬂ]
o}ﬂ

) F289 FHAE SHEA

7h mAE EF

e Ao AREE T2 Ao Tt AT #HEd dow A
WO 2+ Bacillus subtillis, Bacillus amyloliquefaciens, Streptomyces fradiae %
Staphylococcus — aureuss  AHE3IR 3, OHEFAHTOZ Escherichia  coli,

Pseudomonas aeruginosa, Enterobacter spp. C1036 % Salmonella typhimurium<
217k AFg AT
g) #ulAE BHEH
T wdE 7 v ddAES He 1 W] A 100 mee] o S o
iAol g Fske] 2H7b el ASH oA 18~2441H 33] wiget § g dd
1

7}
A2 ARgelth & AIEE BauA e 2A= 742 15%9] dHe] A

No
=

7he ASu RS "Wt dto] petridishol 20 m% EF3to] 7158 WA S S A7),
0.7% o]l H7te 584 wiAE 747 3 mA A g el EFste] Hitd & A%
o] Fujo} AFHo| ey e FAT 4T O ST 4T AP A(E
AR ddgds o i FEE 660 molA FFE= 03] HA g )

SAANA 2% 9]

o] g ML AR &2 H(cup hole method) o2 ZA3FATE =, 20 mg/

o
01 mE FHHo= 7teto] & &% v 7158 WA Aol 5% ts =27
s 37
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W FE =% ARYH, 54, 28n WEE FE5ES 045 mm membrane filter
(Millipore Co., USA)Z A 33le] Awst vb3 Hod v d3GmE Fdel 20
w4 mA FFA F FEEUE FodoR T gds Iy Bl 77
%]

ol AHH Lol A 24~48N3F Bt WFT o
4 o)

A3
FEES ol EAN S dF FE5te] 54 1z AS AHEEs o
Fv A oA fFEig SH-SYSY AZFF PCI2 cellg AF&stdom, AZFAEL
=R = FRAE glial cell®] 4F< C6GE AEFE o] &ttt AGA
AfA 7| A wgk e XA T stetEE el dieldrin(dE A,
A, Askd 2Ef 2~ Z4892 SNP9 HoO,, 283 &S s 5574
MnCly, rotenones FEWE AEo] Hgdte] AsS & L, ols AAFAME 42

of wot=im A FEE& 7hek Az Jd=AE AT

o o R
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SH-SY5Y A%+ DMEM/F12¢9} 10% fetal bovine serum(FBS), 1% YA/
ZEREnto] Al S o R g wiA o] Al stlew, PCI2 cell> RPMI 16402
horse serum, FBS, 1% #UAA/~EQEmo|E A0 R g wjx]o] Aojujek 3t
Fa, C6G MAEFTE 89% DMEMT 10% FBS, 1% #AlYAH/~EREnO|AE 24
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Table 48. A7 A X tig AEED R Lol FEE A=

Neuron cell

li

ne

Concentration of chemicals inhibiting neuron cell

H0, Paraquat |, LOEMOME i SNP MnCly
(Glutamate)

SH-SY5Y

H25,50,100u P250,500uM, R50,100,200 D20,40,80u S250,500uM, M250,500u
M 1mM uM M 1mM M,ImM

extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+
H25,50,100u P250,500uM, R50,100,200 D20,40,80u S250,500uM, M 250,500u
M ImM uM M 1ImM M,1mM

ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml
+H25,50,100 +P250,500u +R50,100,20 +D20,40,80u +S250,500u +M250,500u
uM M,ImM OuM M M,1mM M,1mM

PC12

H100,200,40 P100,200,400 50,100,200 D10,20,40u S100,200,400
OuM uM uM M uM

extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+ extomg/ml+
H100,200,40 P100,200,400 G100,200,40 D10,20,40u S100,200,400 -
OuM uM OuM M uM

extl5mg/ml ext15mg/ml ext15mg/ml ext15mg/ml ext15mg/ml
+H100,200,4 +P100,200,40 +G100,200,4 +D10,20,40u +$100,200,40 -
00uM OuM 00uM M OuM

G6G

H100,200,40 P250uM,1,2 R50,100,200 |~ o0 S250uM, 1,2 M250uM, 1,2
OuM mM uM AUV M mM

extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+ extbmg/ml+
H100,200,40 P250uM,1,2 R50,100,200 S250uM, 1,2 M250uM,1,2
OuM mM uM mM mM

extbmg/ml+
D5,10,20uM

ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml ext20mg/ml
+H100,200,4 +P250uM,1,2 +R50,100,20 +D5,10,20u +S250uM, 1, +M250uM,1,
00uM mM OuM M 2m 2mM

H, HxO9; P, Paraquat; R, Rotenone; G, Glutamate; D, Dieldrin; S, SNP; M, MnCls
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W) 34 HEFF HF 33

Chen 59 W) wa} HBES stereotaxic frame(DKI, U.S. Aol A7) B=
AlZl % bregma®l 4~6 mm =%, -2~1 mn
Jatdet olwl Tz FAE A oF
A GFA Ao &85 WA =E 9. Laser doppler flowmetry (LDF, Transonic
Instrument, U.S.A.)-& needle probe(Z7 08 mmE ¥ (FAF)H A FHo| 3 9]
¥ E % stereotactic micromanipulatorgE AF&38te] AT Falo ZAAHA ZHAA
o AAGAIE S bEAI & A A whet 4] A 8E 5 X=E(0.01mg/kg~1.0
mg/kg, ip )= FAg s 308 ¢ WEEE T4 38 5F F(regional cerebral blood

flow, rCBF)<S &4 3%t
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o) B34 8 HFE 34

525 urethane(750 mg/kg, ip) o2 vpEAAZ & A& 37~38CTE FAE & U
=% heat pad®lol etz AGAIAT. ZH2be] AR Fo 55(0.01 mg/kg~1.0 mg/
kg, ip)ol ™2 F# 3 (mean arterial blood pressure, MABP) %<& FE9 Uiy
Fao] AY% polyethylene tubeo] <1Z% pressure transducer(Grass, US.A)E &

3le] data acquisition system© 2 30 &oF ¥}
o 2% % 2@
) FEE Az EA
7h) dukg A ik &4
AREE A2 o] wnkoel kol Frtel 2F& AAH|E &5t
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Fig. 64. Antioxidant activities of ethanol extract from common uncooked

powdered food by DPPH free radical scavenging assay. A, BHT (butylated
hydroxytoluene); B, Vit C (ascorbic acid); C, common uncooked powdered food with non-sprouted
grains; D, common uncooked powdered food with sprouted grains; E, common uncooked powdered food

with GABA-enhanced sprouted grains.
) ofdo] B4 e gis &4

WAl o}, wol, W wel FEe AR E EHse] FERS A

Q
[e]
diksl 84S S A3E Fig. 659 YERUS Y. 2 23} 2 mg/mle] F=A

o]

ol 28 H7gE ojdol & A4 o] 26.72%<] DPPH radical 27 €4S Ho] nldtol
2BS A AL uutt 1535% =& s BAHS LET o= dvdel =
B Abe g9 A ET 6% % Ee FAAh
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Fig. 65. Antioxidant activities of ethanol extract from uncooked powdered

food for child by DPPH free radical scavenging assay. A, BHT (butylated
hydroxytoluene); B, Vit C (ascorbic acid); C, uncooked powdered food for child with non-sprouted
grains; D, uncooked powdered food for child with sprouted grains; E, uncooked powdered food for child
with GABA-enhanced sprouted grains.
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Fig. 66. Antioxidant activities of ethanol extract from uncooked powdered

food for female by DPPH free radical scavenging assay. A, BHT (butylated

hydroxytoluene); B, Vit C (ascorbic acid); C, uncooked powdered food for female with non-sprouted
grains; D, uncooked powdered food for female with sprouted grains; E, uncooked powdered food for
child with GABA-enhanced sprouted grains.

2}) GABAZ 3 ol &, A4, F9 &34 v
DPPH radical& 3}st4d o2 # =5+ radicalZ2A], WFS Al A AAES 3o wroy
o] Aol oA EAo] At auR=E o] MAE v st AR
J , 55, 2FFE 200 ppm glutamic acidell 3
[e=]
A

slal ol #riAY FEs dukd A4,
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Fig. 67. Antioxidant activities of ethanol extract from uncooked powdered
food with GABA-enhanced grains by DPPH free radical scavenging assay.
Numbers, 1, common uncooked powdered food with GABA-enhanced sprouted grains; 2,
uncooked powdered food for child with GABA-enhanced sprouted grains; 3, uncooked
powdered food for female with GABA-enhanced sprouted grains; 4, cereal soup with
GABA-enhanced sprouted grains; 5, GABA-enhanced of 2 mm root length germinated buck
wheat; 6, GABA-enhanced of 2 mm root length germinated black bean; 7. GABA-enhanced
of 2 mm root length germinated mung bean; 8 GABA-enhanced of 10 mm root length

germinated corn.
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) Lol ZE AN FAE SHEH
(1) Larg A4

srvy, 2R3, 9, ¢4, 39, s, Ae
Az dgkg Ao Mol S & Hes H7sE FE5=
(A-Con.)¥ GABA Z3} wol S 557, wld) a8 ASgE H7tg 5=
(A-Ger)= 217} QA kAl Eel A egste] zhzhe] detass 4 235 Fig. 68
of Yeplidch 1 Ax AGAE] Calu-694E= A-Cone AbEC <

Bou A-Ger.e FE7F SUHETFE Tk oA OR AE AME o] FUFEIS
w800 wg/mbe] FZolA 47%9] AtE &S YERAT. A LAIEL] Caco-200 4=
A-Ger.> AE A AAZA7F vhokort A-Con2 50 pg/mbe] 5o A e AR
E37F dERY] A Aste]l st SUMESE sk oEHoR AX AME o] FTt
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A-Con. ¥}t A-Ger. FE=+ s=H=E Adste] dAx A oA a34= 292 245
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Fig. 68. The viability of cells by MTT assay from extract of common
uncooked powdered food on human cancer cell lines. A, Calu-6; B, Caco-2; C,
SNU-601; D, MCF-7. A-Con., uncooked powdered food with non-germinated grain seeds;
A-Ger., uncooked powdered food with GABA-enhanced grain seeds.

(2) ool & A4
2% 9] 13F (ot n], W ALY, g, suh AlFA, Axa, vy s By
At B ZgE S2aY, Ae, B9, FeAEE)Y ARE HUrete] Az ofd

of-& Al mol S w5 vWE, ada MEEHE H7HE FEE1B-Con)¥
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S7bshel mel SNU-601¢] tiste] AdgdAl a7t S7hstdom 800 ug/mbe] &=l
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Fig. 69. The wviability of cells by MTT assay from extract of uncooked
powdered food for child on SNU-601 as human cancer cells.
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Fig. 70. The wviability of cells by MTT assay from extract of uncooked
powdered food for child on MCF-7 as human cancer cells.
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2z 9] 13F(&apdn], dotdn], 5, &5, B, AY
aboAbd owl A ES SEad, AE)e] AsE HUbste Axe o4& A wE
of &4, Hlko} , Mol W, w]dtel A EEHE H7MY FEE(C-Con)¥
GABA 73} o , GABA 73} ol &% GABA 73} o} wW GABA %
3} Wol MEEE H7E FEEC-Ger)d 98 9A GAZ FEER A s
: A3 HFAEQ Calu-6914 C-Con.2 800 pg/me] &%=
AN C-Ger.&= FE7F =olol| wef FAE 4
AA g7} *P’“o}ﬂ 800 pg/meoll Al °F 84%° A& HE Ko C-Ger.7t ﬁ%]?jhﬂg
of tig FAast we =& oz et on(Fig. 71) tALAEL Caco-29
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of kAl ek A gkt HlszshAl IbAlEel ek A A el
FyE HwA e gow YEytH(Fig. 73). ¥ SAEZS] MCF-7¢] C-Con.#
C-Ger. =&+ Adste] AE 4% A & A3 C-Con.> 800 g/
miol’del FEoA ¢ 37%9 JAEHE HAIL C-Ger.o & 656%9 AFLIAZHE
wHol ot AEAAAYE FdAEe i FFaHt I w2 zow yewt

(Fig. 74).
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Fig. 71. The wviability of cells by MTT assay from extract of uncooked
powdered food for female on Calu-6 as human cancer cells.
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Fig. 72. The wviability of cells by MTT assay from extract of uncooked
powdered food for female on Caco-2 as human cancer cells.
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Fig. 73. The viability of cells by MTT assay from extract of uncooked
powdered food for female on SNU-601 as human cancer cells.
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Fig. 74. The viability of cells by MTT assay from extract of uncooked
powdered food for female on MCF-7 as human cancer cells.

3) oA WA B AME v XE FEE9 Chemosensitizing effect

7h) dukg A2 gAWAY &5

Ankg Ao mjgtel HES 73 A-Con. ¥ dukg 2ol GABAZ 3 o}
SES H7Me A-Ger.& AlmEE st Al Vincristineo w3k WA S5 &3¢
W g E gelet A3 A-Con2 800 pug/ms=ols thAIUAE W& Aze A
A BHUE oF 10%68 = YEston 1 odte] FimolA= E3rE Ao yEhA
Fko A-Ger.= 100 pg/me sE=olAFE wrAUE Wdet AELHE A &It
of 18% A= Uetwow I o4 FolM= 18% =4 FdEAE FASAT

(Fig 75 ).
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) ool $ B4 FANY #F
ojdlol & Ao Wwel F2& Ak B-Con AuE Ao GABAZS ol

=
LS HI13 B-Ger.2 A B2 st oA Vincristineo] W3 WA ST E &9 wx}
WA= 213t A1} B-Con.& 800 pg/misold ThA|UlA] wadel qxz Ax o

e
°F 10%4 %= ywetster 1 ojate] FroM= dAEA oAl &xrt vy
st o B-Ger.= s&=7F S7tErS AF A adrF S7hske] 800 wg/mle] F:=

oA oF 25%¢] vAlWE Mot Az did A ERE BAH(Fig 75).
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Fig. 75. Survival rates for drug sensitivity of daunorubicin and reversal
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effect from cereal with grain seeds extract on human acute myelogenous
leukemia cell. Data were presented as means+SD (n=3). A, A-Con., common uncooked
powdered food with non-germinated seeds; B, A-Ger., common uncooked powdered food
with GABA-enhanced germinated seeds; C, B-Con., uncooked powdered food for child with
non-germinated seeds; D, B-Ger., uncooked powdered food for child with GABA-enhanced

germinated seeds.

ICso of AML—2/D100%(ug/me) o

Sample [Cs"” of AML-2/WT?(zg/me) CR?

VCR- VCR+
A-Con. 800 = - 800 = 800 = -
A-Ger. 800 = - 800 > 800 > -
B—Con. 800 = - 800 = 800 = -
B-Ger. 800 = - 800 = 800 = -
C-Con. 800 = - 800 = 800 = -
C-Ger. 800 = - 800 = 800 = -

Each value is meanstS.D (n=3).

VExtract concentrations which inhibit 50% growth of the cells, PWild type,

¥Cross resistance(CR)=ICs of AML-2/WT/ICs of AML-2/D100 without vincristine

"Daunorubicin  100nM, 5)Vincristine, G)Chemosensitizing index = ICs of AML-2/D100 without
vincristine/ICsy of AML-2/D100 with vincristine

Abbreviations, A-Con., common uncooked powdered food with non-germinated seeds; A-Ger., common
uncooked powdered food with GABA-enhanced germinated seeds; B-Con., uncooked powdered food for
child with non-germinated seeds; B-Ger., uncooked powdered food for child with GABA-enhanced
germinated seeds; C-Con., uncooked powdered food for female with non-germinated seeds; C-Ger.,

uncooked powdered food for female with GABA-enhanced germinated seeds.

o) A48 B4 gAWAE FF

A& Ao wjdtol XES FH7FE C-Cony} dw+-g 2o GABA 73 o}
S H7te C-Ger.g& AEZE 3to] Al Vincristineo| tish A S5 a3 o
A WA EHE 3 A3 C-Cone FE7F 371253 A4 oA 37t F71sko]
800 pg/mesxol A ThAIWA Wt Alx A oA ZUE oF 30% A= UEE oM
C-Ger.&= 800 pg/mee] FiolAl oF 10%<] thAllAg ML Ao digh A
= W ltH(Fig. 76).
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Fig. 76. Survival rates for drug sensitivity of daunorubicin and reversal
effect from cereal with grain seeds extract on human acute myelogenous
leukemia cell. A, C-Con., uncooked powdered food for female with non-germinated
seeds.; B, C-Ger.,, uncooked powdered food for female with GABA-enhanced germinated

seeds.
4) FEE FVRE &4
Qurg, ojele] g 1)1 st A

5) %] Neuron celld] U X & 43
7F) Glial cell(C6G cell line)o] o3t WolZE A2 FTEE9 Roady
FEE=S 0 mg/me FEE AXA dE5Ae Al Y dEzdrd =2 AX STt

2]
&S Bk =3 659 NAAE AsfA] I BRI aII deA AHE7] 95
o] C6G Mo AfAE 7st7] Aol g2 F: 23 ¥ 659 A5
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Ag sz A 43, 44 FE5= A48 F SNP 250 uM w=2 Azd A
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ol A SNP w5 A g gto vlsle] 20% o] e MEIRsSEdRE How b F
S(1 mM, 2 mM)olAE old Wae wolx ekgrt U A 5% As|A dieldrin
T} paraquat, HyO2, MnCly, rotenone A2 FoA = F4 e AIE HolA &t

A2 FE2EY 55 20 mg/mE A C6G A AAES F, 65 A174A
X AsAE =R Agste] AsjAldd o AAANE RS FFE AHES
th 6F9 AdA F, MnChZ Agd AAAMEZFAA Fofgnrst 235 el
=8 MnCLe % 250 uM, 1 mM, 2 mM=Z A XEF Z+2F g5 gst & 242]7F
g Ao A, Atz HEte] MnClh s=¥= 22 of

ooz AEAHNE ZsiA Yeld wbdel 20 mg/mio] ol EAYA FEEZ A
g3 thg MnCh®= A AAAE @9 4549 24A7 wjggt A3 20740%
H L (250uMell Al 18%, 1 mMol Al 42%, 2 mMoll A 40%)2 Hsa3E BRI 1 49
o paraquat 2 mM XA FEEZ HAAE HAS o 12A]7F w3t A X
o A djzatell H3] 35% o] WolawE vERWlen, dieldrin A2 T4E 5
AN A FEEol AAHJS W ol vl 30% = AAGAES] A
SEagom, SNP At A9 250 uMe FZollA FEE dAH 7 o
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Fig. 81. Effects of Saengshik with sprouted grain on the rCBF and MABP in

normal rats. rCBF, regional cerebral blood flow; MABP, mean arterial blood pressure; The
present data were expressed as meantSE of six experiments. *, statistically significant compared

with control(zero concentration) group(*, p<0.05; #*, p<0.01; ##* p<0.001
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Fig. 82. Effects of Saengshik with sprouted grain on the rCBF and MABP

in propranolol-pretreated rats

rCBF, regional cerebral blood flow

MABP, mean arterial blood pressure

The present data were expressed as mean*SE of six experiments.

*  statistically significant compared with control(zero concentration) group(s,

’

p<0.01)
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ratE& A8t YeEhe 4 HEFF vstE 49 E 23} methylene blueZ
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Fig. 83. Effects of Saengshik with sprouted grain on the rCBF and MABP

in methylene blue-pretreated rats

rCBF, regional cerebral blood flow
MABP, mean arterial blood pressure
The present data were expressed as mean+SE of six experiments.
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Fig. 84. Effects of Saengshik with sprouted grain on the rCBF and MABP
in ODQ-pretreated rats

rCBF, regional cerebral blood flow

MABP, mean arterial blood pressure

The present data were expressed as mean*SE of six experiments.
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*HFig. 85).
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Fig. 85. Effects of Saengshik with sprouted grain on the rCBF and MABP
in L-NNA-pretreated rats

rCBF, regional cerebral blood flow

MABP, mean arterial blood pressure

The present data were expressed as mean+SE of six experiments.
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Fig. 86. Time course effects of DJGT treatment on the changes in rCBF
induced by cerebral ischemia/reperfusion.
l, Occlusion of middle cerebral artery.

1, reperfusion of blood.
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