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SUMMARY
(FELHE)

Antinutritional factors in the raw mature soybean are exist. Lipoxygenase protein Kunitz
trypsin inhibitor (KTI) protein, raffinose and stachyose are main antinutritional factors in
soybean seed. Two new cultivars (Gaechuck#l, Gaechuck#2) with lipoxygenase and KTI
protein—free and one new cultivar (Jinyangkong) with lipoxygenase protein free and low
content of raffinose and stachyose were cultivated for three years in 11 different rural
areas. Agronomical traits like as maturity date, plant type, stem height, seed quality and
vield were evaluated for location specialized cultivation and industrilization. In Hadong area,
Jinyangkong cultivar was cultivated and was used for making Doenjang. A new soybean
soybean cultivar, "Chosunkong” with yellow seed coat and small seed size and free of
lipoxygenase 2, 3 protein was developed. "Chosunkong” matured in 4 - 5 October with
plant height of 50cm and a 100-seed weight of about 14g. A new soybean line with yellow
seed coat, yellow hilum and lipoxygenase protein free was improved and raffinose and
stachyose content was 8.65 (g-kgfl). The 100-seed weight of this strain was 279 g. A
total of 343 genotypes (1 year), 401 genotypes (2 years) and 370 genotypes (3 year) were
screened for raffinose and stachyose content. Content of raffinose and stachyose was
detected by HPLC. Several genotypes with low content of raffinose and stachyose were
developed. A total of 340 genotypes (1 year) and 401 genotypes were screened for
trans—resveratrol content. Several genotypes with high content of trans-resveratrol were
developed. Quality characteristics and antioxidant activity of 3 kinds tofu made from
lipoxygenase(LOX)—-free genotypes such as Gaechuck#l(black, LOX23-free), Gaechuck#2
(vellow, LOX23-free) and Jinyangkong(yellow, LOXI1,23-free) were compared to the
Taekwang(LOX-present) tofu as control. The yield of tofu from tested samples was the
highest in Gaechuck#2. Mineral contents of Jinyang tofu were significantly higher than
control. Hardness and gumminess of tofu made from LOX-free genotypes were
significantly higher than control. Gaechuck#2 tofu in terms of taste, flavor and overall
acceptability showed a higher sensory evaluation to the other. Total isoflavone contents
were higher in LOX-free genotypes than control. Total phenol content was similar for the
Gaechuck#1, #2 and Taekwang tofu. Flavonoid content was higher in the Gaechuck#l and
#2 tofu to the control. Antioxidant activities were the highest in Gaechuck#l tofu, followed
by the Gaechuck#2. Their Meju for Doenjang and Kanjang were analysed, and compared to
the Taekwangkong as control. Crude protein content of soybeans was significantly higher
in the LOX free cultivars than Taekwangkong. Isoflavone contents of Meju were
determined with 7 kinds. Total contents of isoflavones were higher in LOX free cultivars
than Taekwangkong. Especially the content of 05C4 and LS Meju was higher than
Jinyangkong. The physicochemical properties and biological activity of Doenjang made from

non genetically modified (non-GM) soybeans such as Jinyangkong (LOX1,2,3-free), 05C4



(LOX2,3,~free and higher lecithin) and LS (LOX2,3-free) were compared to Taekwangkong
(LOX1,2,3-present) as control. Moisture content was b58.67~62.72% in the all period of
fermentation and significantly higher in LS Doenjang. Change in the pH of 05C4 Doenjang
was increased depending on the fermentation periods. Salinity did not show noticeable
difference among samples or species. Total and reducing sugar contents were gradually
decreased during fermentation periods and Doenjang made from 3 kinds of LOX free
cultivars were higher contents than control. Contents of mineral were the highest in
Taekwangkong Doenjang than Doenjang made from 3 kinds of LOX free cultivars. Amino
type nitrogen level increased during fermentation periods, and the content was significantly
higher in Doenjang made from 3 kinds of LOX free cultivars than the Taekwangkong
Doenjang. Glutamic acid content of the free amino acid was higher in Doenjang made
from 3 kinds of LOX free cultivars than Taekwangkong Doenjang. The total content of
isoflavones of Doenjang in the LOX free cultivars were higher than Taekwangkong
Doenjang. Total phenol contents of 05C4 and LS Doenjang were higher than
Taekwangkong Doenjang in fermentation for 90 days. Flavonoid contents of Doenjang from
3 kinds of LOX free cultivars were similar or slightly lower than Taekwangkong
Doenjang. Antioxidant activities such as DPPH, ABTS radical scavenging activity and
reducing power by ferric-reducing antioxidant potential (FRAP) was higher the Doenjang
made from 3 kinds of LOX free cultivars were similar or higher compared to the
Taekwangkong Doenjang. In the Kanjang, change in the salinity was increased depending
on the fermentation periods. Total and reducing sugar contents were gradually decreased,
and decreased amount was higher fermentation for 30790 days than fermentation for 907150
days. Amino type nitrogen level increased during fermentation periods, and the content was
significantly higher in Kanjang made from LOX free cultivars than the Taekwangkong.
Total composition amino acids of 05C4 and LS Kanjang were the highest after
fermentation for 90 days. Otherwise, the 2 kinds of isoflavones were determined with
daidzin and glycitin, and the samples did not show significant difference. Antioxidant
activities by radical scavenging in Kanjang made from LOX free cultivars were a little
higher than that of Taekwangkong. In in witro, activity of the cholesterol adsorption was
significantly higher in the Gaechuck#l tofu and LS Doenjang than Taekwang. Inhibition
activity of TG accumulation by 3T3-L1 in the soybean was significantly higher in
Gaechuck#1 than Taekwangkong. In soybean for the Doenjang, 05C4 were significantly
higher compared to the Taekwangkong. Effects of 109 tofu supplementation from non-GM
soybeans with lipoxygenase (LOX)-free genotypes were investigated on serum and hepatic
and fecal lipids, and hepatic antioxidant enzyme activities in rats fed a high fat—cholesterol
diet for 5 weeks. Experimental groups were divided into five groups; normal, the group fed
a high fat-cholesterol diet (HFC), Taekwang, Gaechuck#l and Jinyang tofu supplemented
groups (HFC-T1, HFC-T2, and HFC-T3) with HFC. Lipids profile such as total lipids,
total cholesterol and triglyceride significantly decreased in the tofu supplemented groups

compared to the HFC. The hepatic antioxidant enzyme activity was higher in the tofu

_8_



supplemented groups. Activities of catalase, and GSH-px were higher significantly in the
group fed Gaechuck#l. Effects for 5% supplementation of Doenjang made from
lipoxygenase (LOX)-free cultivar (Taekwang, 05C4 and LS) on the serum and hepatic lipid
profiles in rats fed high fat-cholesterol diet were investigated. Lipids profile such as total
lipids, total cholesterol and triglyceride significantly decreased in the Doenjang
supplemented groups compared to the HFC. Fecal total lipid level was higher in the groups
fed Doenjang, no significant within the different Doenjang. Hepatic SOD, catalase, and
GSH-px activities were increased significantly in the groups fed Doenjang made from LOX
free soybean. Tofu, Doenjang and Kanjang made from LOX free cultivars as non-GM
soybeans were a little higher to Taekwangkong in physicochemical characteristics and
antioxidant activities. Therefore, ‘Gaechuck tofu’, ‘Gaechuck black tofu’ and ‘Gaechuck

Doenjang’ as soybean products were designed for the products.
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CERTIFICATE ON THE GRANT OF PLANT VARIETY RIGHTS

& 3 2 3 H42719=2 £ @ #H 5: X 2011-156%
GRANT NUMBER No. 4279 APPLICATION NUMBER No. 2011-156
2 @ o: 20114 028 1Y
FILING DATE 11/02/2011
S = Y- 20124 128 28¢
GRANT DATE 28/12/2012
mgo guiy U =Y B
COMMON NAME & BOTANICAL Glycine max (L.) Merrill

NAME OF THE PLANT

2z 2 7 3®: Y
DENOMINATION Jinyang

EEsR3AEENG

PROTECTION PERIOD

=Es 8 5 #H X
TITLE HOLDER

e = x
BREEDER

2012128282 ~2032H 12&827Y

28/12/2012 ~ 27/12/2032
Ao sa perec
Gyeongsang National University

359

Chung Jong-il

o] EE;o TEXMAYH, #5520 vt FEFHE
SE2QH FEHUSS TEHUL
THIS IS TO CERTIFY THAT THE ABOVE PLANT VARIETY PROTECTION RIGHTS HAVE BEEN REGISTERED IN
ACCORDANCE WITH THE ARTICLE 55 OF THE SEED INDUSTRY LAW.

295 A

THE COMMISSIONER OF THE KOREA SEED & VARIE

2012+ 129 28¢

28/12/2012
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Aol 535 AuA @ AuEAe gos 2.

(A12d =)

Rt t&x bz _ .
ik EES Hjﬁi;z(o) dgg | SANEACD)
A=+ 137,200 10,000 147,200

=5 ik 52,000 37,000 41,000 130,000
A Ak 24,000 6,000 30,000
A 1A 31,250 31,250
Ad A+ 6,900 6,900
AY o= 10,597 10,597
AY st 4,000 11,330 15,330
AE A 3,100 9,200 12,300
3 A 251,550 37,000 95,027 383,577
(A 22 d =
A 9 3z A A A
A 7 NA1E, A% e
A &= MA1E, ST 1953 3
A AA1s AT BE
e AA1s AT 1073
AT B A e
a0 FDE: e
a5 o RpE e
Ay = A AoF 4315
(33 )
q g £ 3z Ao A A
e NS RE
I o FpE e
TRy EIERE T e
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oba] e AlolA AME L = Tde] e ehdr
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oY 2 7S o @Nd BA F AFE §4
Fo] FAS AdAI7IE dHEAQ AEQ lipoxygenase ¥ 7S a ' -subunit @ Fo] {744
°® A=zl F3 Ale S 1akd=el A & F 2-33d% Algdd 2 24 J7kE A8t
ATh obdl 1HE TN FIHHIL Q= AEHE HERET
HE A A% (F4-4)& otg] 18 Bleld A= lipoxygenase &2 2 7S a’'-subunit ©
o] 5 AgEolx] o F4-4 A& T3 AL wmghAolan MigFEe oF 20go]
=3
M € Bl B2
97kDa « Lipoxygenase
72kDa mmp + a’-subunit
Y YEE
Lx/a’-subunit =X}
Bl: F4-4 A&

Lx/a’-subunit Z &

B2: Lx 2E A&
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AES Aot A A% 9] raffinose ¥ stachyose 8k #4 A3l= olg] %o #t}
Strain No. Seed coat color Iii)lﬁ) T S(;?()(‘)Nseeieg(gt ggr(l;ei;?§
©) Yellow Yellow 23.2 10.70
1 Yellow Yellow 21.7 8.93
Yellow Yellow 29.5 9.41
® Yellow Yellow 279 8.65
@ Yellow Yellow 315 INE
Raffinose % stahyose A3dFoz MAdd AlF FolA Tx FH7l 7Fg -5t Adws
® ATS AT ALste] Wl FAZ5FH lipoxygenase T A o] EAJIRE Bt A

IS ©® AT 65719 F3 FA5 #4138+ lipoxygenase-1,2,3 @3 o] AHH 47]9 FA}
S Adgsilon, Aite A= 24 gF- A skl 2 A Aek= F3 A=A AR
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A 52l raffinose 2 stachyose A% A& A
O [e] 0} [e} =)
FAAY, SFTAT L TS ol &

o. Raffinose, stachyose, sucrose®] 4

ZF sample 3 % 200 mgol 3 ml®] acetones 7}stal 2417 &< 60T 2] water batholl 4]
e & A4 (2000 rpm, 5 min)ste] A HES AT ZA ARAS AAGFAT. o A
=2 9 60C9 heating blockol A F2 F7]8mlE 24A3s] AASAT. o]o)A4 1.9 ml® 3D
waterg 7}stal 60C<e] water bathoﬂ 2 AlZbEel @7 £ So Algo] ¥ty dhldS wE
s H*OH%ZE‘E AAANA AAsH7] Yste] 01 mle] 1M 5-SSA (5-sulfosalicylic acid)ES 7}3}

I SR Eok 4T WAl dolFek tsd YAE2(3000 rpm, 5 min)dte] HHE
(protein etc.)S Wi NS HstAwh o A 08 mlol 53 3D waters o 7}st
So] Al FAEZ (12000 rpm, 10 min, 4C)3FA o™, A NS 0.2 pm membrane filter= A
o] 3}st a1 HPLC®=A #4131 3d

_lo

o HPLC analysis

2o Ag3 HPLCE Agilent 1100 (Agilent, USA)e]1 o™, RID (reflective index
detector)E AF&3}1th Analytical column< Supelcogel 610-H column (300 x 7.8 mm id., 9
um, Supelco, USA)S AFE83F 21 elution solventi= 0.1% H3PO3 88 AL&8-3St} o5
Aol flow rate= 0.6 ml/min, A &2 F4 =2 10 ule] AT}

Zy7ro] #8998 100 mg/mlE 3D wateroll &33to] stock solution® 2 ZA viale] W@3H
et ;] “6}01 10, 5, 25, 1.25 0.625 mg/ml= 3}to] Z}zte] chromatogram= 2 %lo
T8 Fro AAR HIFEAHNE FAFe] ¥ raffinose, stachyose %
e

Aol Agetitt Al 1Ad = EAZ 3= obegfok Zh
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¥ S Tokeh  lokgh | =¥ NS “oio) (ke
1 koujisinaz 25.1 41.5 51 JAa2S 26.6 36.0
2 Tanishi 23.5 47.6 52 LS-9 26.5 27.5
3 Tanokuro 17.2 39.1 53 LS-10 23.0 25.8
4 Shiragiku 19.3 27.5 54 i1 22.0 30.2
5 J-1 23.9 35.5 55 &2 23.8 36.4
6 P1507487 24 .1 24.0 56 LS-09 26.3 30.9
7 Kinkazan 24.0 37.5 57 P34-162 25.2 26.2
8 P34-162 27.3 30.6 58 05C3-2(1) 19.6 31.4
9 le-16 26.1 29.9 59 05E2-00 25.5 28.0
10 &2 42.0 42.9 60 08B14 22.1 32.5
11 H2 23.5 26.5 61 =23 16.2 35.3
12 33 21.4 35.0 62 =13 20.0 27.0
13 EH 2 19.7 35.7 63 116-13 6.3 46.4
14 iU = 18.5 24.0 64 CJ1E 21.0 33.2
15 P 1548625 23.7 23.0 65 JA35 22.2 27.5
16 P 1445837 24.4 15.1 66 J-3 20.1 39.9
17 P1506876 27.3 30.0 67 SAoLI2 18.0 31.7
18 P1507487 21.6 43.4 68 08H45 21.7 30.2
19 P15942688 21.5 32.6 69 013F9-2(2) 24.5 25.5
20 P14244448 23.8 14.3 70 P1229343 22.5 41.2
21 P 1506592 26.2 37.7 71 70F9-1 24.7 30.5
22 P1567757 26.8 30.5 72 70F7-1 22.8 33.9
23 P 1506903 26.0 45.2 73 R PNKE= 27.9 26.3
24 P1518664 25.5 35.6 74 P1518664 19.7 30.0
25 P1594191 18.6 19.4 75 GS-146 25.1 26.3
26 P1507226A 27 1 42.6 76 Aodaiz 19.2 443
27 P 1360844 21.1 27.8 77 2= 22.2 28.9
28 P1548352 28.3 36.4 78 Ob~ 18.1 35.0
29 P 1548526 21.3 24.8 79 CH 19.0 39.0
30 P1417227 19.6 24.7 80 70F7-2 23.4 28.1
31 P 1438205 24.0 24.5 81 Jt=2 6.6 44.3
32 P 1283327 29.5 25.2 82 N2 15.7 31.1
33 A 2l Ed 18.8 32.2 83 a3 22.3 21.7
34 P 1548392 27.2 21.5 84 86F8-2(1) 17.7 17.6
35 SRS 23.3 29.5 85 thae2s 20.6 18.6
36 Sunburn 22.9 19.5 86 JdAa1s 19.0 28.0
37 P 1229343 23.5 35.0 87 i1 17.4 30.6
38 10R9 27.9 27.8 88 le-16 14.8 24.5
39 &gk 6.3 50.3 89 o= 22.6 15.1
40 10R10 19.6 22.5 90 R~ ak=i 18.2 33.2
41 10R9 21.0 27.3 91 =S 20.0 23.2
42 10R33 17.9 24.3 92 a3 19.7 24.9
43 K1 24.0 29.5 93 M3 19.6 21.0
44 I 211 26.9 94 S-015 20.4 20.5
45 N2 22.2 28.7 95 0781 18.1 26.6
46 H2 21.3 28.4 96 Ct-9 7.4 25.4
47 Hs1s 22.5 27 .2 97 09Lt 20.3 17.9
48 A=25 25.6 28.7 98 N2 19.3 29.8
49 FA3S 25.6 24.2 99 &l ek 7.9 34.8
50 (k= 22.9 33.1 100 & 6.7 40.0
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e s Gl tmmlen  as  SuM fue
101 Z=xRs-78r2-0 25. 1 1.5 151 TIMT 17.2 19.3
102 2xRS-78F2-@ 12.4 22.5 152 1102 20.4 21.7
103 =2xRS-78F2-0) 11.4 21.0 153 11M4 18.3 17.3
104  2xXRS-78F2-@ 18.9 15.9 154 1103 15.3 27.6
105  RS-78xPI506903F2-D 9.2 34. 1 155 11011 12.3 33. 1
106 RS-78xPI506903F2-@  16.2 18.3 156 11012 14.1 29. 1
107 RS-78xPI506903F2-@  16.0 15.9 157 11P1 16.1 25.6
108 RS-78xPI506903F2-@  18.5 19.6 158 11P3 17.2 29.6
109 RS-78xPI506903F2-®) 9.4 32.8 159 11P12 13.3 31.4
110 RS-78xPI506903F2-® 6.9 38.9 160 11P14 12.3 30.4
111 RS-78xPI506903F2-®  20.1 25.9 161 11P15 12.9 30.7
112 RS-78xPI506903F2-®  20.9 24. 1 162 11012 20.4 28.2
113 CH-7xP1283327F2-(D  16.5 19.4 163 11014 19.3 25.7
114 C-7xP1283327F2-@  10.8 21.9 164 11023 22.3 31.7
115 CH7xP1283327F2-® 5.9 33.7 165 11027 19.7 20. 1
116 CH7xPI283327F2-@  19.2 28.6 166 11028 20.3 27.0
117 CH7xP1283327F2-6) 181 21.6 167 11029 20.9 25.9
118 CH7xP1283327F2-®  22.0 15.5 168 1130 22.8 16.8
119 C-7xP1283327F2-) 7.2 24. 1 169 11A3 21.0 13.4
120 CH-7xP1283327F2-®  19.1 15.6 170 11A5 19.2 17.9
121 CH7xP1283327F2-@ 5.2 31.9 171 11A10 21.9 14.2
120 C-7xP1283327F2-@0  16.3 16.7 172 11A11 7.1 18.1
123 CH7xPI283327F2-G)  12.0 10.6 173 11A12 19.3 15.9
124 C-7xP1283327F2-@ 4.8 33.2 174 11A13 20.8 16.5
125 CH7xP1283327F2-® 7.1 26.9 175 1181 7.3 26.2
126 CH7xP1283327F2-@  19.9 10.5 176 1182 5.2 43.7
127 CH7xP1283327F2-  13.4 20.3 177 1183 14.9 38.3
128 M2 16.2 14.9 178 1184 16.4 38.5
129 11H2 15.0 11.5 179 1185 6.3 38.3
130 11H13 20.2 12.5 180 1187 12.8 30. 1
131 11H17 10.7 16.9 181 11C5 20.1 17.4
132 11H19 19.8 20.2 182 118 21.9 19.7
133 11H20 21.9 19.9 183 11¢10 22.1 20.2
134 11He5 14.7 9.9 184 11011 7.5 21.5
135 11He6 16.3 14.2 185 11€22 24.9 21.3
136 11H30 20.8 7.1 186 11E26 18.7 17.2
137 11H33 23.6 18.8 187 11€33 22.2 19.5
138 11H35 19.4 14.4 188 11€34 24.7 18.2
139 11H38 15.8 18.5 189 11€35 18.9 22.4
140 11H39 17.6 4.6 190 1161 15.3 23.3
141 11H41 19.7 15.3 191 1162 18.8 20.3
142 1113 17.6 17.5 192 1164 15.7 24.7
143 11J1 21.5 18.1 193 11G6 9.9 26.0
144 11J3 23.0 18.7 194 11G8 15.5 21.6
145 11J5 19.2 22.5 195 1169 11.8 12.1
146 11430 18.4 23.2 196 11G11 15.3 20.7
147 11431 17.8 23.5 197 11615 12.3 20.2
148 11L1 17.3 28.4 198 11638 15.4 24.4
149 11L2 12.7 32.7 199 11659 12.1 24. 1
150 11L3 18.9 24.7 | 200 11G60 17.1 19.5
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se  as N pusmlen s Sl s
201 05C4-3 15.3 24.3 251 05E1-1 21.2 19.7
202 05C4-4 15.4 23.7 252 05E1-2 17.4 24.6
203 05C4-5 17.9 211 253 05E8-1 20.5 23.2
204 05C4-6 14.6 19.1 254 0M1(F4) (=) 17.8 29.1
205 05C4-7 15.1 15.3 255 09M1(F4) (&) 18.8 31.1
206 05C4-10 14.7 28.6 256 08F18(2) 10.4 32.1
207 05C4-12 15.1 28.9 257 0813(2) 20.4 21.5
208 05C4-13 18.0 28.3 258 08F 11 9.0 25.5
209 05C4-14 14.9 29.5 259 10BC1-32 19.4 30.1
210 05C4-16 14.5 22.3 260 10BC1-33 20.2 23.6
211 05C4-17 14.9 20.3 261 10BC1-34 22.6 23.5
212 05C4-22 15.6 30.3 262 10BC1-35 20.5 26.5
213 05C4-24 13.6 27.9 263 10BC1-37 20.9 23.9
214 05C4-27 15.5 27.5 264 10BC1-38 22.8 23.0
215 It 6.6 29.0 265 10BC1-42 20.6 25.1
216 t-2 6.4 23.7 266 10BC1-44 20.5 22.6
217 116-6 6.8 20.1 267 10BC1-45 19.7 241
218 &2 18.1 23.6 268 10BC1-46 21.5 24.6
219 SaLE 14.2 18.9 269 10BC1-1 17.3 9.4
220 10G9-1 20.9 22.2 270 10BC1-2 19.6 12.2
221 10021 19.7 18.6 271 10BC1-3 19.0 12.0
222 10Q22 21.0 17.3 272 10BC1-4 14.5 10.1
223 10037 20.2 19.7 273 10BC1-5 20.2 10.9
224 10S31 4.1 34.8 274 10BC1-@-1 20.1 13.1
225 10S33 7.9 25.4 275 10BC1-@-2 17.8 171
226 &I2xP1283327F2-23 23.2 20.8 276 10BC1-® 20.6 9.8
227 le16-1 or lel6-2 17.2 18.5 277 10BC1-® 22.5 12.0
228 10F1(Brown) 21.6 15.1 278 10BC1-G0 18.2 18.8
229 10F1(Black) 21.4 14.5 279 10BC1-@ 23.2 13.3
230  &l2xP1506876-1) 20.2 18.8 280 10BC1-G4-1 21.2 18.9
231 &2xP1506876-10 21.4 23.6 281 10BC1-14-2 17.4 8.8
232 &lI2xP1506876-15 21.7 19.6 282 10BC1-35 16.3 10.8
233 F4~-@Brownpod 21.2 17.4 283 10BC1-@® 18.9 12.3
234 F4-@Yel lowpod 20.2 24.2 284 10BC1-0 17.9 14.3
235 F4-@ 20.5 33.3 285 10BC1-@ 18.9 9.8
236 F4-(B-1 24.2 26.5 286 10BC1-@ 18.4 15.0
237 F4-®-2 21.0 17.3 287 Ct-7 5.5 8.3
238 F4-® 19.1 26.5 288 P1507226A 18.1 8.8
239 F4-@ 21.6 18.0 289 P 1506903 19.5 17.9
240 F4-® 20.3 27.6 290 P 1508269 15.2 1.7
241 F4-© 23.2 27.1 291 P1171451 17.2 9.6
242 F4-(2 21.4 21.7 292 P1506982 13.9 20.8
243 F4-13 21.0 27.2 293 P 1507487 15.0 8.2
244 F4-18 23.2 25.7 294 RS-78 8.6 16.0
245 F4-16 19.1 25.4 295 P 1506876 20.7 8.0
246 055-40 18.3 24.0 296 P 1229358 17.9 10.5
247 055-48 20.1 18.8 297 P 1506592 19.3 18.9
248 055-49 20.5 22.3 298 A29 19.1 10.1
249 05S-51 21.3 20.4 299 05C16-2 16.5 13.8
250 055-85(2) 241 19.0 300 05C16-1(1) 18.8 13.4
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~ Sta.+Raf. Sucrose | _o Sta.+Raf. Sucrose
=d HE (g'kg)  (gkg) | =2 HE (g-kg™") (g-kg™)
301 05C19-1 16.4 17.7 323 RS-60 18.3 9.9
302 045-9(2)-3 18.6 10.1 324 RS-70 4.6 1.1
303 045-18(2) 9.5 0.9 325 RS-78 6.9 17.7
304 045-7 16.7 12.6 326 RS-103 9.1 14.9
305 045-50 17.6 8.1 327 RS-107 6 8.2
306 045-6(1) 19.8 1.4 328  &2xP1506876F2—-1 12.4 7.6
307 05C19-1 15.3 13.4 329 E2xP1506876F2—-@ 17.3 7
308 05C22-2 18.9 11.9 330 E2xP1506876F2-® 16.3 7.3
309 05C22-1 16. 1 16.5 331 =2xP1506876F2-@ 12.9 6.6
310 05C21-1 16.3 23.2 332  E2xP1506876F2-6) 16 8.5
311 05C21-2 15.9 16.5 333  E&2xP1506876F2—® 14.9 8.1
312 05C19-2 17.9 16 334  A29xRS-78F2-(D 14.8 8.6
313 05C20-2 17.7 11.5 335  A29xRS-78F2-2 8.6 11.8
314 76F7-4(2) 18.6 9.5 336  A29xRS-78F2-( 17.1 9.5
315 013F9-2(3) 19.1 13.2 337  A29xRS-78F2-(@ 1.7 9.2
316 013F9-2(2) 17.2 12.2 338  Ct-7xP1508269F2-(1 16.9 13.8
317 016F9-1(1) 17.5 8.7 339  CH-7xP1508269F2—-@ 4.8 17.8
318 76F7-4(1) 16.6 8 340  CH-7xP1508269F2-3 6.4 11.5
319 86F7-2(2) 171 8.2 341  CH-7xP1508269F2-@ 15.7 7.6
320 87F7-1(1) 21 12.3 342  CH-7xP1508269F2-5) 12.3 14.5
321 RS-30 9.1 12.4 343  Ck-7xP1508269F2-(6® 15 3.8
322 RS-33 7.5 10.6
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<Raffinose+stachyose A gF=&F &>

~o Sta.+Raf.
T'__T‘I )'“ % ( . kg—1 )
1 10S31 4.1
2 RS-70 4.6
3 CH7xP1508269F2-2 4.8
4 CH-7xP1283327F2-(2 4.8
5 11B2 5.2
6 CH-7xP1283327F2-(© 5.2
7 Ch-7(200924!) 5.5
8 CH-7xP1283327F2-(3 5.9
9 RS-107 6.0
10 1185 6.3
11 1M6-13(F &5 L) 6.3
12 I (AHE) 6.3
13 CH-7xP1508269F2-(3 6.4
14 p=2 6.4
15 It-1 6.6
16 Ib-2(S &5 ) 6.6
17 A (22) 6.7
18 116-6 6.8
19 RS-78 6.9
20 RS-78xP 1506903F2-®) 6.9
21 11A11 7.1
22 CH-7xP1283327F2-@ 7.1
23 CH-7xP1283327F2-@) 7.2
24 11B1 7.3
25 CH9(S &5 ) 7.4
26 RS-33 7.5
27 11C11 7.5
28 10S33 7.9
29 A (F ) 7.9
30 A29xRS-78F2-@ 8.6
31 RS-78(200924!) 8.6
32 08F11 9.0
33 RS-103 9.1
34 RS-30 9.1
35 RS-78xP 1506903F2-(D 9.2
36 RS-78xP 1506903F2-(5 9.4
37 045-18(2) 9.5
38 11G6 9.9
39 08F18(2) 10.4
40 11H17 10.7
41 CH-7xP1283327F2-(2 10.8
42 & 3 xRS-78F2-(3® 11.4
43 A29xRS-78F2-@ 1.7
44 11G9 11.8
45 CH-7xP1283327F2-GD 12.0
46 11659 12.1
47 CH7xP1508269F2-® 12.3
48 11G15 12.3
49 11P14 12.3
50 11011 12.3
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A 22 BAATE obgsh 2k
N Sta.tRaf. Sucrose | Sta.+Raf. Sucrose
=4 s (gka) (g-kg) | =2 S (g-ka  (g-kg™)

1 70F7-2 28.9 42.6 51 HIZEJI2 32.0 34.8
2 LS-09 32.2 36.1 52 AEPS 30.6 28.3
3 CJ1& 27.7 40.8 53 L2EET 25.3 37.3
4 &Y 9.0 58.0 54 22 26.0 37.9
5 daS 23.8 42.6 55 AEZEHEH2S 23.3 42 .4
6 dAa2s 26.5 45.6 56 le16-1(yel low) 25.4 25.1
7 EERAICE=1 30.2 32.1 57 1102 F3 31.4 25.5
8 70F7-1 31.1 41.0 58 11L1 F3 27.6 31.9
9 N2 28.8 40.0 59 P1518664 29.5 34.6
10 =13 26.9 34.9 60 le 16(Black) 26.9 30.5
11 =25 31.3 38.4 61 HIRE 211 39.0
12 10R9 29.6 35.4 62 Tanishi 19.4 42.8
13 12N2 31.9 36.4 63 Aodaiz 30.1 45.4
14 0SCAMMASL (2RHAN) 25.3 43.3 64 P 1507487 26.7 38.1
15 09M1(=) 25.3 43.9 65 11B2& & 14.8 49.2
16 e == 37.5 34.7 66 ARIORRFA= 22.3 34.9
17 HE28 30.9 38.8 67 P 1506903 27.4 43.1
18 le-16 22 .4 32.8 68 org 25.5 9.2
19 AZ2 34.3 34.2 69 0M1 F4 30.2 41.8
20 HF1S 25.9 33.4 70 GS146 36.0 35.1
21 H=E3 25.1 43.0 71 11B2-1 5.5 56.0
22 =3 23.2 40.7 72 1182-2 10.1 65.8
23 2323 26.5 50.1 73 1182-3 7.3 69.6
24 HE1S 24.3 35.2 74 11B82-4 5.5 45.8
25 SaLE 23.8 44.5 75 P1507226A 31.3 28.9
26 =H2 28.2 38.5 76 10F1 26.7 30.2
27 P34-162 29.8 34.7 77 Ct-7 8.1 31.2
28 El R H 31.6 34.8 78 &12xP1468385F2(D) 23.6 28.8
29 a3 32.2 36.5 79 MEZx10BC1-1F2(D 16.1 24.5
30 L2 30.7 35.6 80 M Zx1004F2(D 24.0 38.5
31 2= 28.6 29.2 81 M 2x1004F2® 29.1 40.4
32 = 26.4 45.9 82 P1548625x & 2F2(D 28.8 41.1
33 d=2g4e3 24.3 30.2 83 P1548625x & 2F2(2) 31.8 36.1
34 BELZ2 28.9 37.6 84 P1548625x &I 2F2(3) 33.0 36.4
35 N22 28.8 31.2 85 10K25x 10F 1F2(D 29.2 40.8
36 013F9-2(3) 33.9 34.9 86 10K25x 10F 1F2@ 33.0 36.1
37 10S31 8.1 53.3 87 10K25x 10F 1F2(® 29.4 38.0
38 &S 25.1 49.2 88 10F 1xP 1229343 24.9 43.7
39 =EZ 25.9 37.8 89 10F 1xP1229343®@ 30.5 45.8
40 0|12 32.9 33.9 90 10BC1-25x(Ef&x~)F2@®  30.3 37.2
4 2432 29.7 28.8 91 10BC1-25x(EHZx~)F2@ 31.4 36.3
42 H2E 25.2 37.9 92 10BC1-25x(EHZx~)F2®  28.7 40.7
43 LS-10 23.6 35.7 93 10BC1-25x(EHZx~)F2@  27.1 41.8
44 MRAB 27 .1 31.2 94 10BC1-25x(EHZx~)F2B) 27.6 36.4
45 thot2 23.2 41.3 95 10BC1-25x(EfZx~)F2® 26.8 32.4
46 thy2s 27.8 30.2 96 10BC1-25x (EH&x~)F2@ 29.9 39.5
47 = 27.8 35.2 97 10BC1-25x(Eff&x~)F2® 27.0 39.6
48 23 27.2 39.8 98 10BC1-25x(Efl&x~)F2@® 26.0 34.5
49 S22 18.8 44 1 99 10BC1-25x(ENZx~)F200 31.7 34.6
50 =S&32 24.8 40.5 100 10BC1-25x (BN &x~)F24) 27.6 42.7

_36_



A Sta.tRaf. Sucrose | .. Sta.tRaf. Sucrose
=4 AE (g'kg") (gkg!) | =2 AE (g'kg™)  (g-kg™)
101 10BC1-25x(EfZx~)F2@  32.5 47 .4 151 12A17F3 26.8 46.1
102 10BC1-25x(EfZx~)F2@®  30.5 41.4 152 12A18 7.4 29.4
103 CF=2x10BC1-24F20D 32.6 30.6 153 12A22F3 31.1 50.8
104  CE=2x10BC1-24F2@ 30.6 44.6 154 12A24F3 23.6 47.6
105  CH=2x10BC1-24F2(® 31.9 37.9 155 12B2F3( 2 4I) 32.9 42.6
106  CH=2x10BC1-24F2@ 31.7 38.1 156 12B3F3 30.6 43.5
107 Ch=2x10BC1-24F2(5 30.3 42 .4 157 12B5F3(HIEIAAUZ) 27.7 36.1
108 09M1(=)xP1229343F2(D  23.3 30.3 158 12B11F3(=24l) 31.2 39.6
109 09M1(=)xP1229343F2  28.9 37.9 159 12B13F3 25.3 46.7
110 09M1(=)xP1229343F2(  32.5 51.8 160 12B15F3 25.6 41.5
111 09M1(5)xP1229343F2@  30.3 45.6 161 11A3 30.4 28.8
112 09OM1(=)xP1229343F25B  28.6 51.2 162 11A5 26.6 31.8
113 09M1(=)xP1229343F2®  17.0 20.8 163 11A10 26.8 31.5
114 0OM1(=)xP1229343F2@  12.8 29.8 164 11A11 9.6 44.2
115 09M1(=5)xP1229343F2®  13.6 22.3 165 11A12 23.5 36.9
116 OM1(& )xle-16F21) 11.2 21.0 166 11A13 28.9 27.0
117 OM1(&)xle-16F2@) 14.0 19.9 167 11B4 23.5 44 .2
118 09M1(&H )xle-16F23 13.3 19.5 168 11H2 18.8 34.3
119 09M1(&H )xle-16F2@ 10.0 17.4 169 11M2 25.6 37.0
120 09M1(& )xle-16F25) 15.7 21.5 170 11M4 28.6 38.9
121 091 (& )xle-16F2® 14.0 16.6 171 11IN2 28.8 35.7
122 2 2x10F1F2( 12.7 20.5 172 11N3 28.0 31.7
123 2 2x10F1F2®@ 17.9 23.9 173 12H1 23.1 41.8
124 E2x10F1 F2® 17.2 22.6 174 12H2 26.3 35.6
125 & 32x10F1 F2@ 18.6 25.2 175 12H6 23.5 39.8
126 Ch=2x0M1(=)F2® 20.8 22.5 176 12H12 22.8 40.9
127 Cr2x09M1(=)F2@ 18.3 19.5 177 12H13 21.9 341
128 Cr2x09M1(=)F2B3 22.5 28.1 178 12H14 19.2 43.7
129 Cr2x0M1(=)F2® 21.3 28.2 179 12H15 24.2 35.4
130  CH=2x09M1(=)F2® 16.7 19.7 180 12H16 16.3 52.2
131 CH=2x0M1(=)F2@ 12.0 41.1 181 12H19 25.0 40.6
132 Ch=x0M1(=)F2® 32.8 39.0 182 12H20 26.0 36.1
133 Ch=2x0M1(=)F2©@ 29.6 33.7 183 12H30 21.9 46.4
134 Ch=2x09M1(=)F200 31.7 41.9 184 12H44 19.9 39.3
135 Ch=2x09M1(=)F20 33.5 35.4 185 12H50 18.6 45.9
136 CH=2x0M1(=)F20@ 33.1 36.0 186 10BC1-2 27.7 43.1
137 Ch=2x0M1(=)F20) 32.6 37.5 187 10BC1-4 27 .4 39.9
138 CH=2x0M1(=)F20d 33.5 38.8 188 10BC1-5 29.4 39.9
139 CH=2x09M1(=)F205) 35.1 28.8 189 10BC1-7-1 26.3 38.0
140 Ch=x0M1(=)F206 35.4 39.2 190 10BC1-8 29.5 45.9
141 CH=2x09M1(=)F2@ 34.3 38.3 191 10BC1-9 33.7 41.4
142 Ch2x0M1(=)F2@® 32.3 39.0 192 10BC1-10 30.5 41.1
143 12041F3(HIEIE AS) 32.3 37.4 193 10BC1-12 31.4 36.6
144 12041F3( =8I, OK) 26.1 42.6 194 10BC1-14-1 32.2 40.6
145 12044F3(HI &1 3¢7?) 24 .4 45.6 195 10BC1-14-2 31.7 37.6
146 12044F3 (Bl &1 8¢?) 29.4 42.3 196 10BC1-15 32.4 43.1
147 12D46F3 33.0 40.8 197 10BC1-18 32.0 43.1
148 12046F3( 2 81) 30.5 43.4 198 10BC1-19 34.2 39.7
149 12A14 25.2 31.3 199 10BC1-22 31.1 39.0
150 12A16F3 31.0 47 .1 200 10BC1-25 31.7 41.4
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N Sta.+Raf. Sucrose | Sta.+Raf. Sucrose
=d HE (gkg") (g-kg ) |=2 AE (g-kg™") (g-kg™)
201 10BC1-32 34.6 46.9 | 251 116-13xP1417227F2D 9.4 61.5
202 10BC1-33 34.4 31.7 | 252 116-13xP1417227F2(® 21.9 47.9
203 10BC1-34 33.8 40.9 | 253 116-13xP1417227F2© 27.9 50.3
204 10BC1-35 34.7 41.1 254 116-13xP1417227F2G0 27.9 44 .4
205 10BC1-37 34.7 38.3 | 255 116-13xP1417227F2(D 30.3 42.5
206 10BC1-38 30.6 41.9 | 256 116-13xP1417227F202 20.7 42.8
207 10BC1-42 34.0 41.9 | 257 116-13xP1417227F203 7.6 54.1
208 10BC1-44 32.2 40.7 | 258 116-13xP1417227F219 24.7 36.3
209 F4-1(Y) 34.1 39.6 | 259 116-13xP1417227F2@ 6.5 63.9
210 F4-1(B.pod) 33.9 41.2 | 260 116-13xP1417227F206 6.5 51.2
211 F4-4 33.9 48.1 261 116-13xP1417227F2@ 27.6 42.8
212 F4-5-1 31.5 42.5 | 262 116-13xP1417227F20® 29.6 49.5
213 F4-5-2 31.9 41.5 | 263 1211 24.0 41.1
214 F4-6 31.2 40.6 | 264 1212 16.9 46.5
215 F4-7 28.5 43.1 265 1213 6.2 55.4
216 F4-8 29.0 43.8 | 266 1203 19.3 37.7
217 F4-9 29.5 45.3 | 267 1204 24.8 40.4
218 F4-10 31.4 46.4 | 268 1205 25.8 26.2
219 F4-12 31.3 35.4 | 269 1208 8.5 55.3
220  F4-13(high yield?) 33.5 37.7 | 270 12010 23.9 51.3
221 F4-14(high yield?) 33.2 43.8 | 271 12012 24.7 45.3
222 F4-15 32.8 41.5 | 272 12013 25.4 42.8
223 F4-16 31.1 39.4 | 273 12015 30.0 43.0
224 T6F7-4(1) 29.2 31.4 || 274 12021 19.7 52.8
225 013F9-2(2) 34.1 41.1 275 12022 26.3 45.4
226 05C4-6 32.6 42.4 | 276 12024 23.0 54.2
227 05C4-4,6,7 27.0 41.8 | 277 12P3 20.9 44 .6
228 &12(10 plants) 26.5 40.5 | 278 12P4 25.9 47.7
229 &2 30.2 49.4 | 279 12P5 17.6 55.8
230 P1548625x116-13F2D 29.9 42.5 | 280 12P12 18.5 50.4
231 P1548625x116-13F2®@ 28.3 50.2 | 281 12P13 7.3 64.5
232 P1548625x116-13F2®3 23.3 46.7 | 282 12P14 20.1 31.2
233  P1548625x116-13F2@ 9.6 63.9 | 283 12P16 22.1 54.4
234  P1548625x116-13F2® 11.8 59.7 | 284 12Q1 21.7 59.1
235 P1548625x116-13F2® 12.2 59.2 || 285 1202 26.4 47.2
236 P1548625x116-13F2@ 12.4 58.7 || 286 12Q3 7.1 58.2
237 P1548625x116-13F2(® 24.4 50.9 | 287 1204 21.2 49.7
238 P1548625x116-13F2© 11.6 53.0 | 288 1206 8.5 68.2
239 P1548625x116-13F2G0 13.1 54.1 289 12G2-1 22.9 37.0
240 P1548625x116—13F20D 30.6 45.2 | 290 12L1 26.9 43.1
241 P1548625x116-13F2@ 9.8 58.4 | 291 12L.2 31.8 38.1
242 09M1(&)x116-13F2@ 21.3 58.4 | 292 12L7 28.4 42 .1
243  09M1(&)x116-13F2@ 20.3 48.6 | 293 129 24.2 43.7
244 09M1(&)x116-13F2B) 20.8 54.6 | 294 12L10 27.3 46.5
245 116-13xP1417227F2 7.3 58.9 || 295 12L14 28.7 46.0
246  116-13xP1417227F2®@ 28.8 45.1 296 12L19 25.1 43.6
247  116-13xP1417227F2®3 20.3 51.9 || 297 12L20 29.2 43.6
248 116-13xP1417227F2@ 8.4 64.1 298 12L.24 28.5 44 .5
249  116-13xP1417227F2® 31.2 45.3 | 299 12L25 28.7 41.7
250 116-13xP1417227F2® 9.0 61.5 | 300 12126 29.4 41.7
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~ Sta.+Raf. Sucrose |_. Sta.+Raf. Sucrose
=t HE (gkg) (g-kgh) =2 HE (g-kg™)  (g-kg™)
301 12L27 30.5 41.2 351  RS-78xP1506903F2@ 20.9 37.3
302 12128 26.5 44.9 352 RS-78xP1506903F2@ 19.9 36.8
303 1231 26.7 48.9 353  RS-78xP1506903F22) 7.8 48.2
304 12132 21.2 42 .4 354  RS-78xP1506903F22 21.3 35.5
305 12K1 21.6 48.2 355 RS-78xP1506903F2@26 20.8 43.4
306 12K2 30.4 40.5 356 RS-78xP1506903F2@2) 15.0 43.6
307 12K12 30.2 33.3 357  09M1(=)x116-13F2@ 22.2 36.4
308 12K13 31.1 35.8 358 09M1(=5)x116-13F2®@ 21.6 38.0
309 12K14 21.4 36.4 359 O09M1(=)x116-13F23 7.6 57.3
310 12K19 17.4 50.1 360 09M1(=)x116-13F2@) 25.1 38.0
311 12K21 17.4 36.3 361 10F1x116-13F2D 1.6 50.2
312 12K31 23.4 39.4 362 10F1x116-13F2@ 22.2 31.9
313 12K20 20.8 44 .9 363 10F1x116-13F2( 19.6 31.9
314 12K32 20.0 28.4 364 10F1x116-13F24@ 10.0 50.5
315 12K36 18.0 43.7 365 10F1x116-13F2%) 18.4 38.9
316 12N1 21.1 33.2 366 10F1x116-13F2®) 18.6 46.1
317 12N3 27.4 36.5 367 10F1x116-13F2@ 22.6 33.2
318 12N 11 27.5 43.3 368 10F1x116-13F2® 27.9 50.8
319 12N26 21.7 29.9 369 10F1x116-13F2©@ 26.3 35.7
320 12N34 23.1 27.3 370 10F 1x116-13F230 22.6 41.2
321 12623 27.9 24.8 371 10F 1x116-13F2aD 20.9 38.8
322 12643 29.1 27 .1 372 10F1x116-13F232 14.3 52.7
323 12645 31.6 37.4 373 1271 33.8 43.5
324 12650 25.0 25.9 374 1272 25.7 37.0
325 12J1 19.2 36.9 375 1273 27.3 43.3
326 12J11 18.6 32.3 376 12T11 27.8 48.4
327 12J23 22.0 46.8 377 12T12 24.3 49.2
328 12J24 25.8 40.8 378 12T13 24 .1 48.1
329 12J25 31.4 48.3 379 12714 27.4 41.6
330  RS-78xP1506903F2(D 31.7 42.3 380 12T15 29.8 45.8
331 RS-78xP1506903F2@ 23.6 45.6 381 12T16 30.9 47.8
332  RS-78xP1506903F2®3 10.7 54.5 382 12717 28.1 47 1
333  RS-78xP1506903F2@ 21.6 447 383 12718 23.1 44 .9
334  RS-78xP1506903F2® 24.2 31.3 384 12721 30.9 42.5
335  RS-78xP1506903F2® 18.7 54 .1 385 121722 26.6 43.8
336 RS-78xP1506903F2() 20.2 54.4 386 12U1 29.5 33.5
337  RS-78xP1506903F2® 30.6 46.7 387 12U2 29.3 41.9
338  RS-78xP1506903F2©® 31.7 42.9 388 12U3 33.0 44 1
339  RS-78xP1506903F2G0 8.9 51.8 389 12U11 32.5 47.0
340  RS-78xP1506903F2dD 31.5 37.2 390 12U12 30.0 42.3
341  RS-78xP1506903F2G2 31.3 41.7 391 12U13 37.2 51.4
342  RS-78xP1506903F2G3 16.0 48.8 392 12014 23.4 35.3
343  RS-78xP1506903F2G4 9.4 60.5 393 12015 34.3 34.6
344 RS-78xP1506903F2G5 8.7 59.5 394 12U16 28.9 40.9
345  RS-78xP1506903F216 20.6 34.5 395 12017 31.8 43.0
346 RS-78xP1506903F20 19.0 45 .1 396 12U18 27.4 37.0
347  RS-78xP1506903F208 27.8 45.2 397 12R13 30.4 43.9
348  RS-78xP1506903F209 20.7 37.7 398 12R15 32.8 44.0
349  RS-78xP1506903F2Q) 21.7 29.2 399 12R17 22.3 32.4
350  RS-78xP|1506903F2@D 30.4 43.0 400 12R18 29.7 36.9
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Sta.+Raf. Sucrose
(g-kg")  (g-kg™)

22.3 44.0

2

Fa Apge obelsh 2o,

<Raffinose+stachyose #gt&F x>

~o = Sta.tRaf.
1 11B2-4 5.5
2 11B2-1 5.5
3 1213 6.2
4 116-13xP 1417227F 206 6.5
5 116-13xP 1417227F 215 6.5
6 12Q3 7.1
7 12P13 7.3
8 11B2-3 7.3
9 116-13xP 1417227F2(D 7.3
10 0M1 (= )x116-13F2( 7.6
1 116-13xP 1417227F 213 7.6
12 RS-78xP1506903F22 7.8
13 Ct-7 8.1
14 10831 8.1
15 116-13xP 1417227F2(@) 8.4
16 1206 8.5
17 1208 8.5
18 RS-78xP506903F2(5 8.7
19 RS-78xP1506903F240 8.9
20 & 9.0
21 116-13xP 1417227F2(6) 9.0
22 RS-78xP1506903F2(4) 9.4
23 116-13xP 1417227F2@ 9.4
24 11A11 9.6
25 P1548625x116-13F2@ 9.6
26 P1548625x116-13F2G2 9.8
27 10F 1x116-13F2(@ 10.0
28 09M1 (& )xle-16F2@ 10.0
29 11B2-2 10.1
30 RS-78xP|506903F2( 10.7
31 09M1 (& )x le-16F2(D) 11.2
32 P1548625x116-13F2© 11.6
33 10F 1x116-13F2(D) 11.6
34 P1548625x116-13F2®) 11.8
35 CHEX0M1(=)F2@ 12.0
36 P1548625x116-13F2(®) 12.2
37 P1548625x116-13F2@) 12.4
38 2 32x10F1F20 12.7
39 09M1 (=) xP1229343F2(7) 12.8
40 P1548625x116-13F210 13.1
41 09M1 (& )xle-16F2( 13.3
42 09M1( =) xP1229343F2(® 13.6
43 09M1 (& )xle-16F2® 14.0
44 09M1 (& )xle-16F2 14.0
45 10F 1x116-13F212 14.3
46 11826 & 14.8
47 RS-78xP | 506903F22D 15.0
48 0M1 (& )xle-16F2(5) 15.7
49 RS-78xP1506903F2(3) 16.0
50 MEx10BC1-1F2MD 16.1
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2,
w

APdE A obe e 2.
b H= Sta.+R_a:f . Sucro_s1e b = Sta.+R_a:f . Sucro_s1e
(g-kg™) (g-kg™) (g-kg”) (g'kg™)
1 e 6.0 20.6 51 TEXCI1=19 10.1 20.3
2 TI2(5H L 3Xt) 15.8 19.5 52 EAXCI1S20 8.2 21.1
3 23 (58X 31 14.0 21.4 53 T &XCI1=21 7.9 20.1
4 S (58 31) 15.1 15.0 54 TAXCI1S22 14.3 18.9
5 AE(5HE 3XH) 12.2 14.9 55 &l efXCJ1=23 7.8 19.1
6 H2B(58E 31) 14.8 17.2 56 T efXCI1524 9.8 17.1
7 CHGH(BR I 3Xt) 10.0 19.0 57 T AXCI1S25 13.8 18.6
8 CHEH (BRI 3Xt) 8.4 20.6 58 & AXCI1526 12.5 19.7
9 EHZ (5B 3Xt) 12.0 19.9 59 T AXCI1Z27 14.1 17.0
10 SA (5 31 14.6 14.9 60 TIAXCI1=28 8.3 23.9
1 CIIS (5B 3X}) 15.0 18.7 61 S AXCI1=29 13.4 20.6
12 05C4 10.8 15.7 62 &I 2XCI1=30 1.3 20.7
13 70F7-1(5%1% 3Xt) 12.9 17.5 63 S 2XCI1=31 8.6 21.2
14 70F7-2(5%1% 3Xt) 1.7 14.2 64 TAXCI1=32 15.7 17.7
15 LS-09(5H & 3Xt) 12.8 13.1 65 TIAXCI1=33 15.1 18.4
16 HBC(521 I 3X}) 13.1 1.7 66 L 2XCI1=34 15.1 16.5
17 12J25(51 & 3X}) 16.2 19.0 67 TIAXCI1235 14.1 17.2
18 P1424459(521 X 3%}) 13.1 14.3 68 TIAXCI1=36 1.1 17.9
19 15 4.8 19.1 69 TSXCI1=37 7.6 20.3
20 1213 6.3 14.6 70 & XCI1=38 8.8 22.1
21 13A1 13.1 17.3 71 TIAXCI1=39 8.1 22.0
22 13A13 9.7 17.4 72 2 2XCJ1=40 11.6 19.5
23 13A22 10.8 20.5 73 T AXCI1=41 13.9 18.6
24 13A24 10.3 22.5 74 A AXCI1542 13.8 17.8
25 13A25 12.7 13.2 75 & AXCI1543 13.1 17.4
26 13A29 9.8 13.5 76 T LXCI1Z44 8.4 20.6
27 13A30 1.1 1.9 77 T LXCI1Z45 12.8 14.0
28 13A32 10.0 20.0 78 S AXCI1=46 14.2 18.4
29 12N2-3 12.5 11.6 79 SAXCI1=47 12.1 14.5
30 12N2-4 13.0 12.4 80 T AXCI1=48 13.1 15.0
31 12N2-8 13.6 11.8 81 T AXCI1=49 13.6 15.7
32 12N2-10 11.0 14.4 82 T 2XCI1=50 9.2 18.2
33 T AXCI1=1 8.5 21.0 83 T AXCI1=51 9.0 18.8
34 LLXCI1=2 14.0 17.5 84 TAXCI1=52 12.6 18.9
35 L AXCI1=3 13.2 17.6 85 TIAXCI1=253 10.1 15.2
36 L AXCI1=4 12.3 17.2 86 T SXCI1=54 12.8 15.6
37 LAXCI1=5 10.0 21.8 87 TIAXCI1=55 12.0 15.0
38 TLXCI1=6 12.6 17.3 88 2 XCJ1S56 7.7 17.0
39 T eXCI1S7 10.0 19.1 89 & XCI1=57 n.7 19.0
40 ZeXCI1=8 14.0 16.7 90 2l efXCJ1=58 14.0 16.8
41 TeXCI1=9 13.0 19.9 91 &I fXCJ1=59 1.9 17.4
42 S AXCI1Z10 13.3 18.5 92 & LXCI1=60 12.8 17.8
43 HLXCITS 11 13.7 19.2 93 & AXCI1561 12.9 16.7
44 TLXCIT1Z12 9.2 19.1 94 T AXCI1562 12.7 16.5
45 T AXCI1Z13 8.5 21.1 95 & LXCI1263 13.0 16.2
46 T LXCI1=14 14.4 17.3 96 S 2XCI1=64 12.0 16.5
47 TAXCI1=15 14.8 17.2 97 T AXCI1=65 13.2 18.9
48 TAXCI1=16 13.7 16.9 98 CJISXE 1 14.2 16.4
49 T &AXCIT1=217 8.9 20.5 99 ClIEX& 2 13.5 18.9
50 ZIXCJ1=18 13.6 18.6 100 CJISXA A3 13.5 16.8
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i H= Sta.tRaf. Sucrose 2w = Sta.tRaf. Sucrose
(g'kg™)  (g-kg™) (g-kg™)  (g-kg™)
101 CHSXN L4 16.9 15.7 151 CJ1=XP1518664@2) 16.0 19.3
102 Cl1aXX 5 15.1 7.3 152 CJ1SXPI518664(3) 18.6 21.4
103 CISXE L6 1.4 19.1 163 CJ1EXP1518664@ 16.5 20.2
104 CHBXN LT 15.7 19.1 154 CJ1EXP15186645) 15.7 21.4
105 CSXA L8 14.6 6.7 185 CJ1EXP1518664® 16.2 19.8
106 CISXE L9 14.9 19.6 156 CJ1ZXP1518664@ 13.5 17.7
107 CIISXE 10 16.6 14.0 157 CJ1ZXP1518664® 12.3 14.9
108 CJ1aX& 11 14.2 17.3 158 CJ1=XP1518664© 13.3 16.3
109 CJ1aXX 12 15.3 16.6 159 CJ1=XP151866440 13.2 14.8
110 CHSXE 213 15.1 17.5 160 GS146X12N1(D 14.2 13.2
m CIISXAI 14 8.9 23.5 161 GS146X12N1@ 14.3 13.1
112 CSXE 215 15.0 19.9 162 11L3XP1229343(D 14.5 16.9
113 CIISXE 16 16.4 16.5 163 11L3XP1229343(2 14.5 13.6
114 CIIZX& 17 15.1 17.4 164 11L3XP1229343(3 14.1 15.8
115 CJ1=X& 18 15.4 20.0 165 11L3XP1229343@ 12.7 14.1
116 CIISXE 19 15.5 20.4 166 11L3XP1229343(5) 13.6 16.0
17 CIISXE 220 14.8 16.6 167 11L3XP1229343® 13.5 14.6
118 CIIEX& 21 16.1 16.9 168 CH-7XP1518664 1 13.6 20.0
119 CIISX& &22 10.6 25.4 169 CH-7XP1518664 2 13.2 16.7
120 CJ1aX 23 15.9 18.3 170 CH-7XP1518664 3 4.8 22.6
121 CIISXAI 24 13.3 16.9 171 CH-7XP1518664 4 12.9 18.4
122 CIISXE 225 8.9 23.2 172 CH-7XP1518664 5 5.0 19.4
123 CIISXE 226 16.9 21.2 173 Ct-7XP1518664 6 9.2 15.1
124 Cl1sXa 27 9.1 24.6 174 CH-7XP1518664 7 14.3 17.5
125 CI1SX& 28 15.4 19.8 175 CH-7XP1518664 8 13.0 19.6
126 CIISXE 229 16.8 18.8 176 CH-7XP1518664 9 12.7 15.3
127 CIISX& 30 16.6 21.6 177 CH=7XP1518664 10 10.4 19.0
128 CIISXAI 231 16.8 19.3 178 CH=7XP1518664 11 1.3 19.9
129 CIISXE 32 9.3 21.1 179 CH=7XP1518664 12 10.5 20.6
130 CIISXA 33 16.8 21.9 180  CH-7XP1518664 13 13.3 19.9
131 CIISXAI 234 18.2 19.4 181 CH=7XP1518664 14 12.4 18.5
132 CIISX& 35 16.7 19.2 182 Ct-7XP1518664 15 5.6 23.5
133 CIISXE 236 1.2 21.3 183 Ct-7XP1518664 16 12.8 19.6
134 CI1SX& 37 10.3 23.8 184 ZIAXI2NT 1 13.0 16.4
135 CJ1SX& 238 15.8 19.5 185 TIAXI2NT 2 13.2 18.4
136 CIISX& 239 17.3 19.2 186 ZIAXI2NT 3 10.6 20.2
137 CIISXE 240 15.2 18.8 187 ZIAXI2NT 4 1.5 20.8
138 CIISXAI 241 16.2 19.0 188 TIAXI2NT 5 4.4 21.9
139 CIISXE 42 16.6 13.6 189 ZIAXI2NT 6 6.2 25.8
140 CIISXA 43 16.0 20.8 190 TIAXI2NT 7 1.2 18.4
141 CIISXAI 244 8.7 24.9 191 ZIAXI2NT 8 12.6 20.1
142 CJ1aXX 45 12.4 16.2 192 TIAXI2NT 9 9.4 22.5
143 CJ12XX 246 9.5 23.0 193 ZIAXI2NT 10 13.1 20.7
144 CI1SX& 47 14.9 18.9 194 IEXI2NT 11 1.7 20.8
145 CJ1=X& 248 14.9 18.9 195 SIXI2NT 12 13.1 21.0
146 CIISXE 49 7.6 23.0 196 SIAXI2NT 13 5.6 23.3
147 CIISXE 50 15.0 18.8 197 ZIAXI2NT 14 6.1 23.6
148 CIISXA 51 9.1 23.9 198 SIAXI2NT 15 5.9 24.0
149 CIISXA X562 15.2 19.1 199 SIAXI2NT 16 10.4 21.9
150 CJ1SXP15186640 15.6 18.4 200 S XI2NT 17 12.2 19.4

_42_



My
z

Sta.+Raf. Sucrose
(g-kg™) (g-kg™)

A
z

HS

Sta.+Raf. Sucrose
(g-kg™") (g-kg™)

201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

X12N1 18
X12N1 19
X12N1 20
X12N1 21
X12N1 22
X12N1 23
X12N1 24
X12N1 25
11B2-3XP 1507487
11B2-3XP1507487@
11B2-3XP 15074873
11B2-3XP1507487@
11B2-3XP 15074875
11B2-3XP1507487®
11B2-3XP1507487@
11B2-3XP1507487(®
11B2-3XP1507487@
11B2-3XP 150748740
11B2-3XP1507487(D
11B2-3XP 1507487 @
11B2-3XP 15074871
RS-78XP 1506903 1
RS-78XP 1506903 2
RS-78XP 1506903 3
RS-78XP 1506903 4
RS-78XP 1506903 5
RS-78XP 1506903 6
RS-78XP 1506903 7
RS-78XP 1506903 8
RS-78XP 1506903 9
RS-78XP 1506903 10
RS-78XP 1506903 11
RS-78XP 1506903 12
RS-78XP 1506903 13
RS-78XP1506903 14
RS-78XP 1506903 15
RS-78XP 1506903 16
RS-78XP 1506903 17
11B2-1XP34-162(D
11B2-1XP34-162
11B2-2XCJ1E D
11B2-2XCJ15 @
11B2-2XCJ1E®
11B2-1XCH-7@D
11B2-1XCH-7®@
11B2-1XCH-7®
11B2-1XCH-7@

oA A A
02 02 02 02 02 02 02 02

P1518664XCt-7or 11B2-3XP1507487 (1)
P1518664XCt-7 or 11B2-3XP 15074872

11B2-3X &l 2k@)

12.7 19.4
9.7 20.6
14.2 19.3
12.6 19.8
6.1 22.3
5.8 22.8
12.2 19.5
11.0 20.3
14.1 19.6
13.9 19.2
10.8 13.3
14.0 18.0
10.8 20.5
13.9 17.8
13.9 18.7
13.3 18.5
8.5 15.7
5.4 24.7
6.8 19.8
10.6 23.5
7.2 21.6
12.7 16.5
9.4 15.1
11.2 15.7
5.3 19.2
4.7 19.0
11.5 13.0
9.8 20.3
5.1 19.5
5.2 17.5
12.6 17.3
4.5 21.1
9.5 17.8
4.7 22.1
10.6 14.5
12.7 15.0
11.9 15.3
10.9 14.4
4.6 22.3
2.9 16.1
12.7 16.1
5.6 20.3
4.9 20.6
4.2 22.7
3.9 17.9
5.8 21.3
5.7 20.4
9.4 17.5
10.3 16.7
4.9 26.4

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

11B2-3X& 2@
P1518664XCH-7D
11B2-4XCJ1E®

11B2& 2Xle-16,Tag1-7@
11B2-2Xle 16 Tag C-2D

11B2-2X &l 2k
11B2-1X& 2@
11B2-1X& 2@
11B2-1X& 2B
11B2-1X& 2@
11B2-1X& &
11B2-1X& 2
11B2-1X& 2@
10S31XP 1518664 1
10S31XP 1518664 2
10S31XP 1518664 3
10S31XP 1518664 4
10S31XP 1518664 5
10S31XP 1518664 6
10S31XP 1518664 7
10S31XP 1518664 8
10S31XP 1518664 9
10S31XP 1518664 10
10S31XP 1518664 11
10S31XP 1518664 12
10S31XP 1518664 13
10S31XP 1518664 14
10S31XP 1518664 15
10S31XP 1518664 16
116-13XP 1417227
116-13XP1417227@
116-13XP1417227®
116-13XP1417227@
116-13XP1417227®
116-13XP1417227®
116-13XP1417227@
116-13XP1417227®
116-13XP1417227©@
116-13XP 14172270
116-13XP1417227@
116-13XP14172270@
116-13XP1417227@®
116-13XP 14172274
116-13XP1417227@®
P1518664X&12F 1
P1518664X&leF 2
P1518664X& 2k 3
P1518664X & 2F 4
P1518664X& 2 5
P1518664X &l 2F 6

6.2 21.9
11.0 13.1
6.9 17.7
4.9 20.0
4.9 14.4
9.6 17.4
4.8 18.1
4.4 20.1
5.3 20.0
4.8 24.0
5.3 23.1
4.3 18.7
7.6 15.5
11.2 18.6
9.6 14.8
11.2 12.5
8.1 16.7
12.8 15.5
6.2 18.8
4.2 16.7
8.4 14.1
10.3 11.9
2.9 18.1
6.0 13.8
4.0 16.1
9.6 14.8
9.2 16.7
5.0 17.3
9.7 15.2
10.1 20.1
10.0 15.7
4.4 24.4
9.9 15.7
9.2 17.9
4.6 23.3
11.4 16.2
3.4 21.7
11.3 16.8
9.5 21.7
5.5 23.3
5.2 29.2
10.9 16.9
8.3 17.0
4.3 23.7
4.1 20.4
10.6 16.9
4.6 24.4
1.7 16.2
12.1 16.5
9.7 16.4
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HE

Sta.+Raf. Sucrose

(g-kg™) (g-kg™)

My
z

HS

Sta.+Raf. Sucrose

(g-kg™) (g-kg™)

P1518664X &l 2F
P1518664X &l 2F
P1518664X &l &
P1518664X &l 2F
P1518664
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X
P1518664X &l 2F

& 2EX12N2D

I 2X12N2@

=

ERERER AR R R R
02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02

[¢]

02
<
=
)
=
S)
@

X 12N2@
2&X12N2®)
2X12N2®
2X12N2@
2EX12N2(®)

' VU

AMAAA A A

=
8
9

10

11

12
13
14
15
16
17
18
19
20
21
22
23
24

10.7 19.3
12.5 17.5
5.2 21.3
11.2 19.6
10.0 16.9
4.0 20.8
9.0 15.7
7.0 22.1
7.3 19.1
8.4 17.6
10.9 19.9
10.7 15.0
11.0 15.4
10.9 14.3
9.4 16.3
9.6 17.4
8.0 17.8
10.5 14.8
11.4 16.8
9.3 17.2
10.7 16.1
9.8 15.0
54 15.0
9.4 13.2
9.3 15.6
8.4 18.7
5.6 21.5
10.6 20.7
5.3 18.1
11.9 16.0
13.7 17.5
12.5 16.7
11.4 14.2
12.2 11.7

335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367

EI2EX12N2©)
&I 2XP 15186640
&I 2XP 1518664
&I 2XP 15186643
&I 2XP1518664@
TI2EX
LI2kXle 16-1@
Ll2kXle 16-13
Ll2kXle 16-1@
JN2XP 1229343
JN2XP 12293432
TanishiX12N1(®
TanishiX12N1®@
TanishiX12N1®

GS146X12N1(D
GS146X12N1@
GS146X12N13)
GS146X12N1@
GS146X12N1(®
GS146X12N1®
GS146X12N1D
GS146X12N1(®
GS146X12N1©@
GS146X12N1G0
10F1X116-13
10F1X116-13@
10F1X116-13®
10F1X116-13@
10F1X116-13®
10F1X116-13®
10F1X116-13@
10F1X116-13®
10F1X116-13@

]

12.0 18.4
9.8 13.9
10.3 19.0
9.3 14.8
4.4 20.5
3.8 23.8
4.1 24.2
14.1 18.5
9.0 18.7
11.9 17.2
12.9 19.6
12.6 19.2
12.7 17.6
1.7 17.9
14.6 14.1
12.5 13.5
13.0 14.5
17.4 15.4
15.5 15.4
13.7 17.8
13.1 18.6
12.4 3.9
14.4 11.6
15.8 15.8
12.6 12.8
6.6 21.3
11.5 18.1
5.5 19.5
6.0 20.7
12.5 18.2
10.9 17.2
5.0 21.9
5.3 20.6
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<Raffinose+stachyose A gF=&F &>

.o Sta.+Raf.
=% HE (g-kg™)
1 10S31XP 1518664 10 2.9
2 11B2-1XP34-162(2 2.9
3 116-13XP1417227® 3.4
4 Zl2kXle 16-10 3.8
5 11B2-1XCH7@ 3.9
6 P1518664X &l 12 4.0
7 10S31XP 1518664 12 4.0
8 &ldXle 16-1@ 4.1
9 P1518664X &l 2 1 4.1
10 10S31XP 1518664 7 4.2
" 11B2-1XCH-7@ 4.2
12 116-13XP1417227@®) 4.3
13 11B2-1X& 2® 4.3
14 & 2XP1518664@ 4.4
15 SIAEXI2NT 5 4.4
16 11B2-1IXT 2@ 4.4
17 116-13XP1417227® 4.4
18 RS-78XP 1506903 11 4.5
19 116-13XP1417227® 4.6
20 11B2-1XP34-162(D 4.6
21 P1518664X& & 3 4.6
22 RS-78XP 1506903 5 4.7
23 RS-78XP 1506903 13 4.7
24 15 4.8
25 11B2-1X& 2@ 4.8
26 Ct-7XP1518664 3 4.8
27 11B2-1X& 2@ 4.8
28 11B2-2XCI1E® 4.9
29 11B2-2X1e 16 Tag C-2 4.9
30 11B2-3X & 2@ 4.9
31 1182 &Xle-16, Tag 1-7@ 4.9
32 10F1X116-13® 5.0
33 10S31XP 1518664 15 5.0
34 Ct-7XP1518664 5 5.0
35 RS-78XP 1506903 8 5.1
36 RS-78XP 1506903 9 5.2
37 P1518664X& & 9 5.2
38 116-13XP 14172270 5.2
39 11B2-1X& 2@ 5.3
40 10F1X116-13®@ 5.3
41 11B2-1X &l & 5.3
42 X 12N23 5.3
43 RS-78XP 1506903 4 5.3
44 11B2-3XP 150748710 5.4
45 P1518664X &l 2F 29 5.4
46 116-13XP1417227@ 5.5
47 10F1X116-13@ 5.5
48 CH-7XP1518664 15 5.6
49 El X 12N2D 5.6
50 11B2-2XCI1S @ 5.6
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2. trans-resveratrol iL3reF 2} o] M
7154 sl trans—resveratrolol %—8— AL Aakaly] ¢ske] AIAREIA(FZH PR
FH 29, §3AF 2 FF= ol &t 234 A et

o Extraction of trans-resveratrol

5 &2 500 mgS methanol/water (80:20, v/v) &9 5 mlE 7}3}e] 45C 2] o] F& 329
A 4587F ankete] FESEl o, FEHS 448 (12,000 rpm, 10 min)stal A AS FH st
ATt
o Purification of trans-resveratrol

FE=AS AA 7] Y3te] reverse phase cartridgesS ©]-83}0t}. Sep-pak Cis—cartridges
= AFg3l7] Aol activation 3F7] 9184 4 ml2] methanols EH T3 YA 4 mle & =9
AojE & of7)oll 7] FE29 FEFS 5 m/mine FEHFSZ FHAA FRAAAGY F2H
Sep-pak Clg—cartridgeSt g=37] A E& AASH7] f8te] aspirator2A4 10+ A% F Y35
o s AAS T 5 mle methanol A cartrldgeoﬂ F4E s &% £ &9
£ 0.45 m syringe filterS A}83to] o] 33 & HPLCEA 4315t}

o Determination of frans-resveratrol by HPLC

trans-Resveratrol #21o] AF&3F HPLCE Agilent 1100 (Agilent, USA)ol%len, UV
detectorE A3}t Analytical columne Agilent HC-Cig column (250 x 4.6 mm id, 5 1
m packed column)< AF£3F3 2 elution solventi= (A) glacial acetic acid : DCW (526 :
900)3} (B) acetonitrile : solution A (80:20)& Alztell w2} gradient= &2]3te] =48} tH(o}

g X FF) olFAHe £E+= 11 ml/min, A5 FY=H2 10 ul, UV HA=7]= 306 nmol A
HE=sH T
Y892 10 mg/mlS 80% methanold] £33e] stock solution® = ZA viald] WAH

2R e

5t & 3|A18ke] 10, 5, 2.5, 1.25, 0.625 pg/mlste] zHzhe] chromatograms 91 0™ peak ]
g gl = AAE HAEAS Aol T trans-resveratrol $HEF A EFE-A o

Time(min) Solvent A(%) Solvent B(%) Total flow rate(/min)
0 82 18 1.1
5 82 18 1.1
10 70 30 1.1
15 55 45 1.1
16 50 50 1.1
18 0 100 1.1
20 100 0 1.1
22 82 18 1.1
30 82 18 1.1
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18] 2} 84 A= obg 19} ok
N VT || . FRVT | . -RVT
=d S (wo/g) | =9 AS (uo/g) | =9 AE (ug/q)
1 kouj isinaz 2.60 51 ZAS 4.45 101 =2xRS-78F2-0  2.11
p) Tanishi 1.60 52 LS-9 3.55 102 =2xRS-78F2-@  1.78
3 Tanokuro 5.31 53 LS-10 2.58 103 &2xRS-78F2-®  2.80
4 Shiragiku 1.45 54 o1 2.51 104  =2xRS-78F2-@  1.02
5 J-1 3.09 55 X2 2.45 105 RS-78xPI506903F2-1)  5.44
6 P1507487 3.36 56 LS-09 2.62 106 RS-78xPI506003F2-@ 2.5
7 Kinkazan 2.94 57 P34-162 3.13 107 RS-78xPI506003F2-® 2.13
8 P34-162 4.17 58 05C3-2(1) 1.71 108 RS-78xPI506003F2-@ 3.25
9 le-16 2.85 59 05£2-00 0.63 109 RS-78xP1506903F2-6) 2.75
10 P 2.67 60 08814 3.72 110 RS-78xPI506903F2-® 3.56
11 2 1.85 61 522 1.89 111 RS-78xPI506903F2-@ 3.54
12 32 2.37 62 Ns15 1.96 112 RS-78xPI506903F2-® 3.78
13 EHZ 2.81 63 116-13 1.82 113 CH-7xP1283327F2-0  3.06
14 =z 4.16 64 = 3.36 114 CH-7xP1283327F2-2  3.45
15 P1548625 3.73 65 ZA3S tr 115 CH7xP1283327F2-®)  2.00
16 P1445837 4.43 66 J-3 2.95 116 CH-7xP1283327F2-@  1.66
17 P1506876 2.39 67 ZALE 3.39 117 CH7xPI283327F2-B) 2. 14
18 P1507487 3.57 68 08H45 3.30 118 CH7xPI283327F2-®  2.11
19 P15942688 4.05 69  013F9-2(2) 3.36 119 CH-7xP1283327F2-@  3.89
20 P14244448 2.81 70 P1229343 2.76 120 CH-7xP1283327F2-® .94
21 P1506592 2.29 71 70F9-1 4.02 121 C7xP1283327F2-@  3.01
22 P1567757 .42 72 70F7-1 3.99 122 CH-7xP1283327F2-0 1. 11
23 P1506903 3.02 73 ZA35 0.00 123 CH-7xP1283327F2-1)  1.89
24 P1518664 2.20 74 P1518664 3.56 124 C-7xP1283327F2-®@ 2. 11
25 P1594191 3.24 75 GS-146 2.55 125 CH-7xP1283327F2-®  3.32
26 P1507226A 3.15 76 Aodaiz 2.73 126 CH-7xPI283327F2-@  3.80
27 P1360844 tr 77 =r=) 2 .41 127 CH-7xP1283327F2-®  2.19
28 P1548352 4.91 78 Or4 1.91 128 2 2.62
29 P1548526 3.96 79 CHe 1.83 129 11H2 2.33
30 P1417227 3.11 80 70F7-2 5.22 130 11H13 3.08
31 P1438205 3.9 81 Jh-2 3.49 131 11H17 3.12
32 P1283327 tr 82 EHz 3.60 132 11H19 tr
33 M 2lEH 2.64 83 == 2.65 133 11H20 4.91
34 P1548392 tr 84 86F8-2(1) 3.98 134 11H25 3.14
35 SR & 2.03 85 e 3.19 135 11H26 2.57
36 Sunburn tr 86 2M1E 3.34 | 136 11H30 2.12
37 P1229343 3.72 87 ik 2.85 137 11H33 1.46
38 10R9 3.79 88 le-16 3.41 138 11H35 3.18
39 PpL 1.81 89 orm 1.65 139 11H38 4.44
40 10R10 2.55 90 ZAS 3.04 | 140 11H39 3.97
41 10R9 3.09 91 ez 2.56 141 11H41 1.65
42 10R33 3.87 92 He2 1.99 142 1113 2.60
43 M1 3.50 93 Ne2 4.41 143 11J1 2.97
44 o1 4.42 94 $-015 4.98 144 11J3 1.87
45 H2 2.20 95 0781 3.34 145 1145 1.68
46 2 1.96 9% -9 2.52 146 11J30 1.8
47 =15 3.51 97 09Lt 4.71 147 11J31 3.25
48 =25 4.40 98 EH 2 tr 148 11L1 3.43
49 2435 0.97 99 Xl ot 2.57 | 149 1112 2.82
50 cl1s 4.9 100 X o 3.42 150 11L3 4.93




N FRVT | FRVT | -RVT
=4 AE (uo/g) | == AS (uo/g) | =2 AE (ug/g)
151 111 1.78 201 05C4-3 2.20 | 251 05E1-1 2.04
152 11M2 3.30 202 05C4-4 2.35 | 252 05E1-2 1.35
153 11M4 4.83 203 05C4-5 2.72 | 253 05E8-1 2.78
154 1103 2.36 204 05C4-6 2.17 | 254 09M1 1.64
155 11011 1.35 205 05C4-7 2.36 | 255 09M1 1.45
156 11012 1.33 206 05C4-10 1.82 | 256 08F18(2) 3.14
157 11P1 2.73 207 05C4-12 1.78 | 257 0813(2) 2.50
158 11P3 2.43 208 05C4-13 2.61 | 258 08F 11 2.44
159 11P12 2.74 209 05C4-14 1.63 | 259 10BC1-32 2.84
160 11P14 2.59 210 05C4-16 2.33 | 260 10BC1-33 2.24
161 11P15 2.48 211 05C4-17 1.46 | 261 10BC1-34 3.04
162 11Q12 2.91 212 0504-22 1.89 | 262 10BC1-35 2.70
163 11014 2.50 213 0504-24 1.85 | 263 10BG1-37 2.76
164 11023 2.54 214 05C4-27 tr 264 10BC1-38 2.58
165 11027 3.24 215 JH-1 1.70 | 265 10BC1-42 2.28
166 11028 3.25 216 J}-2 2.93 | 266 10BC1-44 2.59
167 11029 1.99 217 116-6 1.87 | 267 10BC1-45 2.58
168 11030 1.9 218 X2 2.21 | 268 10BC1-46 2.31
169 11A3 3.21 219 Zae 2.44 | 269 10BC1-1 3.12
170 115 2.54 220 1069-1 1.38 | 270 10BC1-2 2.42
171 11A10 2.43 221 10021 2.63 | 271 10BC1-3 2.75
172 11A11 2.33 202 10022 3.41 | 272 108C1-4 2.48
173 11A12 1.52 223 10037 2.77 | 273 10BC1-5 2.57
174 11A13 1.32 224 10831 2.16 | 274 10BC1-(D~1 2.02
175 1181 3.90 205 10833 3.71 | 275 10BC1-(0-2 1.74
176 1182 2.63 206 E2xP|283327F2-23 2.87 | 276 10BC1-® 2.26
177 1183 2.92 207 let6-1or lel62 5.45 | 277 10BC1-@ 3.61
178 1184 3.45 228 10F 1 3.64 | 278 10BC1-40) 2. 11
179 1185 2.52 229 10F 1 2.21 | 279 10BC1-@ 1.78
180 1187 2.92 230  m2xPI506876-1  3.00 | 280 10BC1-@~1 2.15
181 1105 3.63 231  oxPI506876-10 2.82 | 281 10BC1-(8-2 0.20
182 1108 3.05 030 oxPI506876-® 2.88 | 282 10BC1-® 2.00
183 11610 2.55 233 F4-() 3.31 | 283 10BC1-0® 1.92
184 11011 4.09 234 F4-(D) 3.99 | 284 10BC1-1 2.47
185 11€22 3.99 235 F4-@ 3.49 | 285 10BC1-@ 2.08
186 11626 2.16 236 F4-®)-1 4.02 | 286 10BC1-® 2.91
187 11€33 3.44 237 F4-(5)-2 3.66 | 287 C}-7 2.61
188 11E34 4.72 238 F4-® 3.57 | 288 P1507226A 1.42
189 11€35 2.10 239 F4-() 3.41 | 289 P1506903 3.52
190 11G1 4.03 240 F4-® 3.88 | 290 P1508269 4.34
191 1162 4.10 241 F4-@ 4.13 | 291 PI171451 3.34
192 1164 6.32 242 F4-@ 3.18 | 292 P1506982 3.20
193 1166 2.61 243 F4-@ tr 293 P1507487 3.20
194 1168 4.84 244 F4-G 3.57 | 294 RS-78 1.9
195 1169 2.80 245 F4-0 2.55 | 295 P1506876 3.28
196 11G11 3.58 246 055-40 3.47 | 29 P1229358 2.31
197 11615 3.00 247 055-48 1.56 | 297 P1506592 1.85
198 11638 3.29 248 055-49 1.92 | 298 A29 3.69
199 11659 3.48 249 055-51 2.05 | 299 05C16-2 3.65
200 11660 2.88 250 055-85(2) 3.72 | 300 05C16-1(1) 3.22
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. tRVT . RVT || t-RVT
=d AS (wo/e) | =% AS (wo/g) | =% AS (uo/g)
301 05C19-1 1.87 316 013F9-2(2) 2.49 | 331 =2xPIs06876F2-@ 1.33
302 045-9(2)-3 3.1 317 016F9-1(1) 1.68 | 332 &2xPI506876F2-® 1.96
303 045-18(2) 3.33 318 76F7-4(1) 2.01 | 333 =2xPI506876F2-® 1.21
304 04S-7 3.9 319 86F7-2(2) 3.41 | 334  A29xRS-78F2-D  1.68
305 045-50 2.53 320 87F7-1(1) 2.85 | 335  A29xRS-78F2-@  1.13
306 04S-6(1) 4.16 321 RS-30 1.97 | 336  A29xRS-78F2-®  1.28
307 05C19-1 3.2 322 RS-33 3.11 | 337  A29xRS-78F2-@  1.37
308 05C22-2 2.13 323 RS-60 2.9 338  CH-7xPI508269F2-D  1.91
309 05C22-1 2.66 324 RS-70 1.4 339  CH-7xP1508269F2-@  3.79
310 05C21-1 1.7 325 RS-78 1.15 | 340 Ci-7xPI508269F2-@ 2.16
311 05C21-2 2.87 326 RS-103 2.16 | 341 Ci-7xPI508269F2-@  1.99
312 05C19-2 3. 11 327 RS-107 2.49 | 342  Ci-7xPI508269F2-G) 2.74
313 05C20-2 2.59 328 =2xPI506876F2-D 1.06 | 343  Ci-7xP1508269F2-® 2.44
314 76F7-4(2) 2.8 329 =3xPI506876F2-@ 1.09

315 013F9-2(3) 2.87 330 E2xP1506876F2-® (.87
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13] 2}

4 A3 22 35S 7R ASGET 232 ot 2
29 A (ﬁj‘/‘g) 29| A (L;R/\g)
1 1164 6.32 26 1162 4.10
2 le16-1 or le16-2 5.45 27 11011 4.09
3 RS-78xP1506903F2-(1) 5.44 28 P15942688 4.05
4 Tanokuro 5.31 29 11G1 4.03
5 70F7-2 5.22 30 70F9-1 4.02
6 s-015 4.98 31 F4-®-1 4.02
7 = 4.96 32 F4-D 4.00
8 11L3 4.93 33 70F7-1 3.99
9 11H20 4.91 34 11E22 3.99
10 P 1548352 4.91 35 86F8-2(1) 3.98
11 1168 4.84 36 11H39 3.97
12 11M4 4.83 37 P 1438205 3.96
13 1.10E+35 4.72 38 P 1548526 3.96
14 9Lt 4.71 39 0487 3.90
15 A0S 4.45 40 1181 3.90
16 11H38 4.44 4 CI-7xP1283327F2-) 3.89
17 P 1445837 4.43 42 F4-® 3.88
18 M1 4.42 43 10R33 3.87
19 Ne= 4.41 44 CH-7xP 1283327F 2~ 3.80
20 =25 4.40 45 10R9 3.79
21 P1508269 4.34 46 CI-7xP 1508269F2-@ 3.79
20 P34-162 4.17 47 RS-78xP1506903F2-® 3.78
23 04S-6(1) 4.16 48 P 1548625 3.73
24 zZale 4.16 49 08814 3.72
25 F4-© 4.13 50 055-85(2) 3.72
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2382 A A= ol xe 7).
N FRVT| 1-RVT | +-RVT
=d AE T AS T e AE (Hg/q)
1 70F7-2 0.39 | 51 AHOS 0.71 [ 101 10BC1-25x(EN 2 x~)F2@ 6.83
p) LS-09 0.72 | 52 AE2 0.80 | 102 10BC1-25x (EH Ztx~)F2@ 7.97
3 cl13 4.29 | 53 SH=2 0.39 103 CH=x10BC1-24F2() 8. 11
4 SE PN Y=] 0.43| 54 UZLANS 0.58 104 CH=x10BC1-24F2@  9.01
5 2435 0.50 | 55 le16-1(yel low) 0.71[105 CH=Sx10BC1-24F2®  9.32
6 X o 0.54 | 56 1102 F3 0.61 106 CH=x10BC1-24F2@  7.28
7 70F7-1 0.47 | 57 11L1 F3 0.56 | 107 CH=x10BC1-24F2B)  8.82
8 2 0.50 | 58 P1518664 0.61 [ 108 09M1 (= )xP1229343F2() 10.47
9 =15 0.63 | 59 le 16(Black) 0.58 | 109 09M1(=)xP1229343F2@) 6.92
10 09M1 () 0.39 | 60 S C 0.50 | 110 09M1 (s )xP1229343F2@) 6.72
11 2M15 0.57 | 61 Tanishi 0.52 | 111 09M1 (s )xP1229343F2@ 4.70
12 10R9 0.56 | 62 Aodaiz 0.62 | 112 09M1(ss)xP1229343F26) 6.00
13 Ns25 0.70 | 63 P1507487 0.54 | 113 09M1(5s)xP1229343F26®) 4.30
14 12N2 0.53 | 64 11824 2t 0.69 | 114 09M1(ss)xP1229343F27) 5.48
15 0504 WA  0.51] 65 1101146 2 0.55 | 115 09M1 (= )xP1229343F2®) 6.94
16 MstE 0.60 | 66 M= 25 0.47 116 09M1()xle-16F20) 6.37
17 le-16 0.60 | 67 P1506903 0.47 117  09M1 (A )xle-16F2@  7.60
18 A2 0.49 | 68 oz 0.30 118 09M1(2)xle-16F2® 6.98
19 HE15 0.58 | 69 09M1 F4 0.45 [ 119 09M1()xle-16F2@  7.00
20 d=zz 0.61] 70 GS146 0.57 120 09M1()xle-16F2®  8.00
21 ESSTE] 0.44 | 71 1182-1 0.46 |121 09M1(2)xle-16F2® 9.14
22 10831 6.94 | 72 1182-2 6.20 | 122 £ 2x10F1IF2D 7.35
23 322 0.51| 73 1182-3 5.35 | 123 2 2x10FIF2@ 5.77
24 =15 0.47 | 74 1182-4 739|124 E3x10FIF2®) 7.99
25 ZalE 3.55| 75 P1507226A 7.66 | 125 £ 2x10F1IF2@ 4.60
26 sf= 0.62 | 76 10F 1 5.69 [126 CHEx09M1(=)F2D  7.40
27 P34-162 0.57 | 77 Ch-7 8.80 127 CH2x09M1(=)Fe@  4.88
28 B SEH 0.71] 78  X2xP1468385F2D)  8.11 [ 128 LCI=x09M1(s)F2@  5.48
29 X2 4.09179  MSx10BCI-1F2@  9.48 [129 CHSx0MI(s)F2®  4.72
30 Z2 0.72 | 80 M Zx1004F2(D 5.56 [130 CH2x09M1(=)F2®  9.16
31 xu= 0.55 | 81 M Zx1004F2@ 9.75 [131  CH2x09M1(=)F2@  8.02
32 2= 0.65[ 82  PI548625xTI2F2(D)  7.24 |132 CHEx00M1(s)FP®  5.09
33 o= 0.64 83  PI548625xXI2F2@  6.96 | 133 CHE=x09M1(=)F2@  6.65
34  Hewd=m  0.56| 84  PI548625xEI2F2@)  7.02 [134 CHEx0M1(s)F@0  6.24
35 E2UE=2  0.73] 85 10K25x 10F 1F2(D) 6.00 [135 CH2x09M1(s)Fd@  7.82
36 NE2 0.67 | 86 10K25x 10F 1IF2@) 5.51 (136 CH2x09M1(=)F2@  5.09
37 EHz=2 0.58 | 87 10K25x 10F 1F2®3) 7.83 1137  CHSx09M1(=)F2®  9.45
38 £H2 0.44| 88  10F1xP1229343(1  6.09 | 138 CI=x09M1(s)Fe@  5.93
39 =02 0.51] 89  10F1xPI229343@  7.64 [139 CISx0Mi(=)Fe®  7.11
40 Bz 0.57 | 90 10BC1-25x(EHZx~)F2D 5.86 | 140 CI2x09M1()F2®  4.68
41 M5 0.51] 91 10BC1-25x(EHZx~)F2@ 5.61 |[141 CHEx00M1(s)Fe@m  6.53
42 LS-10 0.85| 92 10BC1-25x(ENZrx~)F2@ 7.47 |142 CHEx09M1(s)F2®  4.89
43 N 0.70 | 93 10BC1-25x(EHZx~)F2@ 7.13 [143 12D41F3(HIRI QUS) 6.20
44 thar= 0.57 | 94 10BC1-25x(EHZx~)F2®) 9.47 [144  12041F3(RHI,0K)  7.10
45 Hees 0.57 | 95 10BC1-25x(EHZx~)F2® 6.86 [145  12044F3(HI2I3t?)  8.25
46 EI== 0.46 | 96 10BC1-25x(EHZx~)F2@ 6.13 [146  12D44F3(HI2IQt?)  7.79
47 te=2 0.69 | 97 10BC1-25x(EHZx~)F2® 7.85 | 147 12D46F3 8.56
48 s52 0.64 | 98 10BC1-25x(EHZx~)F2@ 6.41 | 148 12046F3( 2H1) 7.96
49 =&z 0.70 | 99 10BC1-25x (EHZx~)F240 5.82 | 149 12814 9.44
50 HIS)|2 0.61 | 100 10BC1-25x (EH Zx~)F2@ 7.61 | 150 12A16F3 7.63
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~ RVT . RVT] . -RVT
s HE (ug/g)|= ™ HE (ug/g) = HE (ug/g)
151 12A17F3 5.20 | 201 10BC1-32 6.31 | 251 116-13xP1417227F2@ 7.81
152 12A18 7.89 | 202 10BC1-33 10.84| 252 116-13xP1417227F2® 5.72
153 12A22F3 6.86 203 10BC1-34 9.32 | 253 116-13xP1417227F2@ 7.54
154 12A24F3 8.49 | 204 10BC1-35 10.35| 254 116-13xP1417227F240 6.65
155  12B2F3(2HI) 6.34 | 205 10BC1-37 10.04| 255 116-13xP1417227F2GD 6.79
156 12B3F3 8.58 | 206 10BC1-38 7.10 | 256 116-13xP1417227F2@ 5.30
157 12B5F3(HIRIAS) 7.95 | 207 10BC1-42 6.69 | 257 116-13xP1417227F20@ 5.48
158 12B11F3(2HI)  8.99 | 208 10BC1-44 8.74 | 258 116-13xP1417227F2G 7.49
159 12B13F3 9.01 | 209 F4-1(Y) 7.15 | 259 116-13xP1417227F2@ 8.23
160 12815F3 7.57 (210 F4-1(B.pod) 6.66 | 260 116-13xP1417227F20® 6.49
161 11A3 8.32 | 211 F4-4 8.64 | 261 116-13xP1417227F20 7.86
162 11A5 8.52 [ 212 F4-5-1 6.80 | 262 116-13xP1417227F208 6.92
163 11A10 6.21 [213 F4-5-2 7.82 | 263 1211 8.33
164 11A11 6.99 | 214 F4-6 7.13 | 264 1212 8.72
165 11A12 10.31]215 F4-7 7.84 | 265 1213 6.54
166 11A13 5.23 [216 F4-8 7.31] 266 1203 7.24
167 1184 6.39 || 217 F4-9 8.09 | 267 1204 7.73
168 11H2 8.24 [218 F4-10 7.52 | 268 1205 8.27
169 11M2 7.32 1219 F4-12 6.01 | 269 1208 8.25
170 11M4 7.99 | 220 F4-13(high yield?) 9.16 | 270 12010 7.24
171 11N2 9.63 [ 221 F4-14(high yield?) 7.99| 271 12012 8.09
172 11N3 8.62 222 F4-15 10.59( 272 12013 9.75
173 12H1 8.16 | 223 F4-16 10.83| 273 12015 8.55
174 12H2 9.45 | 224 76F7-4(1) 7.49 | 274 12021 7.44
175 12H6 7.11 [ 225 013F9-2(2) 6.94 | 275 12022 9.9
176 12H12 6.29 | 226 013F9-2(3) 4.68 | 276 12024 6.23
177 12H13 8.26 | 227 05C4-6 5.86 | 277 12P3 10.47
178 12H14 9.75 | 228 05C4-4,6,7 7.05] 278 12P4 6.80
179 12H15 7.32 1229  ®2(10 plants)  7.32| 279 12P5 5.44
180 12H16 12.28( 230 P1548625x116-13F2(D 5.99 | 280 12P12 7.33
181 12H19 8.87 | 231 P1548625x116-13F2@ 6.10 | 281 12P13 5.78
182 12H20 8.88 | 232 P1548625x116-13F2@3) 7.18 | 282 12P14 6.68
183 12H30 8.68 | 233 P1548625x116-13F2@ 6.17 | 283 12P16 7.60
184 12H44 10.22 234 P1548625x116-13F2(6) 2.74 | 284 12Q1 4.95
185 12H50 6.74 | 235 P1548625x116-13F26®) 5.17 | 285 12Q2 6.18
186 10BC1-2 9.56 | 236 P1548625x116-13F2(0) 7.74 | 286 1203 7.82
187 10BC1-4 10.67 | 237 P1548625x116-13F2® 8.45 | 287 1204 6.07
188 10BC1-5 8.99 | 238 P1548625x116-13F2©@ 7.36 | 288 1206 3.29
189 10BC1-7-1 9.38 | 239 P1548625x116-13F2@0 8.05 | 289 1262-1 7.68
190 10BC1-8 8.69 | 240 P1548625x116-13F20) 7.70 | 290 12L1 8.85
191 10BC1-9 8.78 | 241 P1548625x116-13F2®@ 7.51 | 291 12L2 10.50
192 10BC1-10 11.42{ 242 09M1(2)x116-13F20 6.81 | 292 12L7 8.84
193 10BC1-12 13.60( 243 09M1(2!)x116-13F2@ 7.08 | 293 12L9 7.54
194 10BC1-14~1 14.47( 244 09M1(2)x116-13F23) 6.47 | 294 12L10 8.85
195 10BC1-14-2 11.56 (245 116-13xP1417227F21) 6.40 | 295 12L14 9.17
196 10BC1-15 12,72 246 116-13xP1417227F2@ 7.17 | 296 12119 9.83
197 10BC1-18 12.40( 247 116-13xP1417227F2@ 5.87 | 297 12120 8.32
198 10BC1-19 13.24( 248 116-13xP1417227F2@ 7.42 | 298 12124 11.19
199 10BC1-22 8.71 | 249 116-13xP1417227F26) 7.50 | 299 12125 10.17
200 10BC1-25 6.60 |250 116-13xP1417227F26) 8.56 | 300 12126 9.65
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~ RVT . RVT] . -RVT
s HE (ug/g)|= ™ HE (ug/g) = HE (ug/g)
151 12A17F3 5.20 | 201 10BC1-32 6.31 | 251 116-13xP1417227F2@ 7.81
152 12A18 7.89 | 202 10BC1-33 10.84| 252 116-13xP1417227F2® 5.72
153 12A22F3 6.86 203 10BC1-34 9.32 | 253 116-13xP1417227F2@ 7.54
154 12A24F3 8.49 | 204 10BC1-35 10.35| 254 116-13xP1417227F240 6.65
155  12B2F3(2HI) 6.34 | 205 10BC1-37 10.04| 255 116-13xP1417227F2GD 6.79
156 12B3F3 8.58 | 206 10BC1-38 7.10 | 256 116-13xP1417227F2@ 5.30
157 12B5F3(HIRIAS) 7.95 | 207 10BC1-42 6.69 | 257 116-13xP1417227F20@ 5.48
158 12B11F3(2HI)  8.99 | 208 10BC1-44 8.74 | 258 116-13xP1417227F2G 7.49
159 12B13F3 9.01 | 209 F4-1(Y) 7.15 | 259 116-13xP1417227F2@ 8.23
160 12815F3 7.57 (210 F4-1(B.pod) 6.66 | 260 116-13xP1417227F20® 6.49
161 11A3 8.32 | 211 F4-4 8.64 | 261 116-13xP1417227F20 7.86
162 11A5 8.52 [ 212 F4-5-1 6.80 | 262 116-13xP1417227F208 6.92
163 11A10 6.21 [213 F4-5-2 7.82 | 263 1211 8.33
164 11A11 6.99 | 214 F4-6 7.13 | 264 1212 8.72
165 11A12 10.31]215 F4-7 7.84 | 265 1213 6.54
166 11A13 5.23 [216 F4-8 7.31] 266 1203 7.24
167 1184 6.39 || 217 F4-9 8.09 | 267 1204 7.73
168 11H2 8.24 [218 F4-10 7.52 | 268 1205 8.27
169 11M2 7.32 1219 F4-12 6.01 | 269 1208 8.25
170 11M4 7.99 | 220 F4-13(high yield?) 9.16 | 270 12010 7.24
171 11N2 9.63 [ 221 F4-14(high yield?) 7.99| 271 12012 8.09
172 11N3 8.62 222 F4-15 10.59( 272 12013 9.75
173 12H1 8.16 | 223 F4-16 10.83| 273 12015 8.55
174 12H2 9.45 | 224 76F7-4(1) 7.49 | 274 12021 7.44
175 12H6 7.11 [ 225 013F9-2(2) 6.94 | 275 12022 9.9
176 12H12 6.29 | 226 013F9-2(3) 4.68 | 276 12024 6.23
177 12H13 8.26 | 227 05C4-6 5.86 | 277 12P3 10.47
178 12H14 9.75 | 228 05C4-4,6,7 7.05] 278 12P4 6.80
179 12H15 7.32 1229  ®2(10 plants)  7.32| 279 12P5 5.44
180 12H16 12.28( 230 P1548625x116-13F2(D 5.99 | 280 12P12 7.33
181 12H19 8.87 | 231 P1548625x116-13F2@ 6.10 | 281 12P13 5.78
182 12H20 8.88 | 232 P1548625x116-13F2@3) 7.18 | 282 12P14 6.68
183 12H30 8.68 | 233 P1548625x116-13F2@ 6.17 | 283 12P16 7.60
184 12H44 10.22 234 P1548625x116-13F2(6) 2.74 | 284 12Q1 4.95
185 12H50 6.74 | 235 P1548625x116-13F26®) 5.17 | 285 12Q2 6.18
186 10BC1-2 9.56 | 236 P1548625x116-13F2(0) 7.74 | 286 1203 7.82
187 10BC1-4 10.67 | 237 P1548625x116-13F2® 8.45 | 287 1204 6.07
188 10BC1-5 8.99 | 238 P1548625x116-13F2©@ 7.36 | 288 1206 3.29
189 10BC1-7-1 9.38 | 239 P1548625x116-13F2@0 8.05 | 289 1262-1 7.68
190 10BC1-8 8.69 | 240 P1548625x116-13F20) 7.70 | 290 12L1 8.85
191 10BC1-9 8.78 | 241 P1548625x116-13F2®@ 7.51 | 291 12L2 10.50
192 10BC1-10 11.42{ 242 09M1(2)x116-13F20 6.81 | 292 12L7 8.84
193 10BC1-12 13.60( 243 09M1(2!)x116-13F2@ 7.08 | 293 12L9 7.54
194 10BC1-14~1 14.47( 244 09M1(2)x116-13F23) 6.47 | 294 12L10 8.85
195 10BC1-14-2 11.56 (245 116-13xP1417227F21) 6.40 | 295 12L14 9.17
196 10BC1-15 12,72 246 116-13xP1417227F2@ 7.17 | 296 12119 9.83
197 10BC1-18 12.40( 247 116-13xP1417227F2@ 5.87 | 297 12120 8.32
198 10BC1-19 13.24( 248 116-13xP1417227F2@ 7.42 | 298 12124 11.19
199 10BC1-22 8.71 | 249 116-13xP1417227F26) 7.50 | 299 12125 10.17
200 10BC1-25 6.60 |250 116-13xP1417227F26) 8.56 | 300 12126 9.65
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A RVT| o —RVT| o —RVT
=t HE (no/)| == AE (na/g)| =2 HE (ug/g)
301 12L.27 8.49 | 335 RS-78xP1506903F2® 5.12 [ 369 10F1x116-13F2©@ 7.96
302 12128 8.40 | 336 RS-78xP1506903F27 5.08 |370 10F1x116-13F20@ 8.00
303 12L31 9.12 | 337 RS-78xPI1506903F2®) 6.42 | 371 10F1x116-13F20) 5.59
304 12132 8.76 | 338 RS-78xP1506903F2@ 7.10 [ 372 10F1x116-13F2®@ 5.96
305 12K 1 8.33 | 339 RS-78xP1506903F2@ 5.53 | 373 1271 6.33
306 12K2 8.25 | 340 RS-78xP1506903F2d 5.87 | 374 1212 4.13
307 12K12 10.27[ 341 RS-78xP1506903F2@ 5.82 | 375 1213 7.14
308 12K13 10.99| 342 RS-78xP1506903F203 6.61 | 376 12711 6.45
309 12K14 9.25 | 343 RS-78xP1506903F2@ 5.14 | 377 12T12 6.59
310 12K19 6.05 | 344 RS-78xP1506903F2® 6.73 | 378 12713 6.49
311 12K21 9.27 | 345 RS-78xP1506903F206 7.54 | 379 12T14 6.80
312 12K31 10.06{ 346 RS-78xP1506903F2@ 5.92 | 380 12715 6.61
313 12K20 9.29 | 347 RS-78xP1506903F2@® 4.72 | 381 12716 6.87
314 12K32 9.07 | 348 RS-78xP1506903F21 7.81 | 382 12T17 4.89
315 12K36 6.97 | 349 RS-78xP1506903F2@ 7.20 | 383 12718 6.23
316 12N1 10.16{ 350 RS-78xP1506903F2@) 5.04 | 384 12121 7.28
317 12N3 12.04[ 351 RS-78xP1506903F2@ 6.62 | 385 12122 6.72
318 12N11 15.04| 352 RS-78xP1506903F22 6.16 | 386 12U1 5.03
319 12N26 10.97| 353 RS-78xP1506903F22% 5.04 | 387 1202 6.70
320 12N34 11.08[ 354 RS-78xP1506903F2% 4.82 | 388 1203 4.43
321 12623 7.97 | 355 RS-78xPI506903F2% 6.68 | 389 12011 5.05
322 12643 8.32 | 356 RS-78xP1506903F2@) 5.04 | 390 12012 7.02
323 12645 6.73 | 357 09M1(s)x116-13F2(D 6.16 | 391 12013 6.83
324 12650 7.05 | 358 09M1(s)x116-13F2@ 2.91 | 392 12014 6.17
325 12J1 7.41 359 09M1(s)x116-13F2@ 6.58 | 393 12U15 7.66
326 12J11 8.47 | 360 09M1(=)x116-13F2@ 5.84 | 394 12016 5.97
327 12423 9.43 | 361  10F1x116-13F2(D  6.67 | 395 12017 5.74
328 12J24 8.18 | 362  10F1x116-13F2@  7.54 | 396 12018 4.78
329 12J25 5.60 || 363 10F1x116-13F2( 7.47 | 397 12R13 5.24
330 RS-78xP1506903F2() 6.75 | 364  10F1x116-13F2@  7.17 | 398 12R15 7.11
331 RS-78xP1506903F2@ 5.97 | 365  10F1x116-13F2G)  5.85 | 399 12R17 8.75
332 RS-78xP1506903F2@ 4.80 | 366  10F1x116-13F2®  7.63 | 400 12R18 7.76
333 RS-78xP1506903F2@ 6.17 | 367  10F1x116-13F2@  6.37 | 401 12R19 6.68
334 RS-78xP1506903F25B) 5.39 | 368 10F1x116-13F2® 6.62
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~o t-RVT
=9 AE (ug/g)
1 12N11 15.04
2 10BC1-14-1 14.47
3 10BC1-12 13.60
4 10BC1-19 13.24
5 10BC1-15 12.72
6 10BC1-18 12.40
7 12H16 12.28
8 12N3 12.04
9 10BC1-14-2 11.56
10 10BC1-10 11.42
11 1224 11.19
12 12N34 11.08
13 12K13 10.99
14 12N26 10.97
15 10BC1-33 10.84
16 F4-16 10.83
17 10BC1-4 10.67
18 F4-15 10.59
19 12L2 10.50
20 09M1 () x P1229343 F2(1) 10.47
21 12P3 10.47
22 10BC1-35 10.35
23 11A12 10.31
24 12K12 10.27
25 12H44 10.22
26 12025 10.17
27 12N1 10.16
28 12K31 10.06
29 10BC1-37 10.04
30 12022 9.9
31 12019 9.83
32 12H14 9.75
33 M x 1004 F2@ 9.75
34 12013 9.75
35 12126 9.65
36 11N2 9.63
37 10BC1-2 9.56
38 AE x 10BC1-1 F2(D 9.48
39 10BC1-25 % (EHZ x ~)F2®) 9.47
40 CHS x 09M1(=) F2 @ 9.45
41 12H2 9.45
42 12A14 9.44
43 12J23 9.43
44 10BC1-7-1 9.38
45 CHe x 10BC1-24 F2 3 9.32
46 10BC1-34 9.32
47 12K20 9.29
48 12K21 9.27
49 12K14 9.25
50 1214 9.17
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Photo 1. Different soybean cultivars for manufacture of tofu.
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— Taekwangkong - Jinyangkong \

Photo 2. Different soybean cultivars for manufacture of Doenjang and Kanjang.

AEF2 1 kgoll el 10v]e] =5 7hsto] 1271541%F A 2oA A&t FF Az
42 Fig. 13 2ol =33 Fol =S 7teto] masiglon, viade & 795 3 L=
ZAsGTh ol & oHete] FRHE AUSH, 1 LY AEste] 95Tl 40wzt 7E s § &<
ATFE 7hste]l 1083 224 Ao vha 1083 AAANA curd7t & FAHE=S sl
olF FHE11x8x4 cm)oll il 203 FEEE kg)® AHAAC. FHIF dAHE F FEE

n
S AAs T FEA B7F AweE FEE YAAHATGR0E). dAE FHE 15x12x6 cm2)
plastic trap &7]¢ Y3 T7F5 150 mLE X35t PE 2502 714 W&stdt. g9 +
5+ Photo 33 Zth FHo &2 5T (@O ZFEH Ao = FH THH(%)=E ALts)
A=y

I Soybean 1kg |

J

I Washing. soaking I (room temperature for 12hr)

J

I Blending I

I Filtering and collecting soy milk
H Soybean curd residue
| Heating | (95 °C . 40min)
Adding deep sea water concetrate (1 7—18 brix)

I Coagulation I

&
I Molding | (20min)

J

I Wfter—soakjng | P 0wEH)

I Soybean curd I

Fig. 1. Preparation flow for manufacture of tofu.
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Taekwangkong Gaechuck#1 Gaechuck#2 Jinyangkong

Photo 3. Tofu made from different soybean cultivars.

(3) T A% R FEEBY A

PE 2507 4% T4 4TolA 1697 A8t o, A7 3,6, 9, 12 2 1544
AEE 27 ARl BAE ARZ AHgIAT

ool olaBet A L FH BY F4§ ARE TRE AT FA FAALRAA
Agetgth B FEEe BAARAL TN 2w 80% MELS et 20% FEAL
£ olB 10% 5% % 25%2 HAske] olaBey Aw L FE BYL 2Pk

4) 9% =L 7pge] Ax
@O 59 Ax
A8FS 328 Eo & FAgte] 1247 $3A7 o 5718 04 kg/em?e] F27] o A

3AIZE 3087 FAeE & Ao WA ZIT o 7)ol Aspergillus oryzae TS FE3F1(0.2
g/ZFAF 1 kg) &3 & mpyste] wWF(20x12x10, LxWxH cm)E A dsdct Add o3
= Sdlo A 48A17FEor B the W A(L%, 2842T; 5%, 50£5%)o A 0¥ A

1k g Al 7 tH(Photo 4).

Taekwangkong Jinyangkong 05C4 LS

Photo 4. Meju prepared from different soybean cultivars.
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A== A2A (Chroma meter, Minolta Co. CR 301, Japan)® ™ %(lightness)E WE= L
ok, A A = (redness) & WERH = agkat @A (vellowness)E YEHH = bits SA4stlorn, &

ME= AEREo = ey AT

TR 2AE dAs A7](1x1x1 cm)® AHE $ texture meter(TA-XT2, Stable Micro
Systems Ltd., England)® 2743 t}t. 7% (hardness), % Z 4 (adhesiveness), ErEA
(springiness), 74 (gumminess), % @4 (cohesiveness), A A (resilience)S 103 o)A =A s}
o H+EFAXE YeEAL. B4 ZH 02 probex 50 mm stainless cylinderE AF-&31S
o pre-test speed 1.0 mm/s, test speed 1.0 mm/s, post-test speed 1.0 mm/s, trigger
force 1.0 g, test distance 4 mm= 3} t}.

2 go W& Fakyt AAS z+zE 10 mLA 7Fste] hot platedell
A EaAIZ S SFSTE 31489 Inductively Coupled Plasma (ICP, Optima 3300
DV, Perkin-Elmer Co., Melville, NY, USA)Z 23} %t}

T A% e WEE %}0}£7] 9ate] TH 90 g& AW T ZRHFZ shate] 50
AL3ATt o] = 308 FE3 T o Hx(Whatman No 6)F o33t AL e =HE A8
i ATk ool 0.1 N NaOHE 7}ste] pH 83¢] HE= 3lof ojuf Hr7iw

NaOH¢] %<& =A3}to] lactic acid o= A=3s5th

Ag713ke] Aol whel TR 20 g5 A ¥ FHF 40 mL 2 10% BHT 50 pLE 7}38he]
] o339 2 mLell 50% TCA &9 2 mL, 2%
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TBA € 2 mLE AdZ 7sle] T3 o3 90T FEA A 1587 vESAI AT ol &
wyste] UAE2 (5000 rpm, 15 min)¢t & FF S FFste] 532 nmolA FHEE SAS)
Art TR AAAIEE TBARS How A=dgon TFEZOF tetraethoxypropane

(Sigma Co., St. Louis, MO, USA)& A}-&3}%t}.

H9F 2@ e pHE A2 2425 ¢ ¥ 5 mL 3 & F7F5 50 mLE 718te] 22 of A
303 F=3% g o]E o3ste pH meter(Model 720, Thermo Orion, Waltham, USA)=
HEEslo] SA435I9 T 9% 542 9% 2 HF AEE 474 1 g 2 1 mL At 575 50

FE¢ o olE o3 oA 10 mLell 1 N KoCrO4 1 mLE 7}ebar 224
=

[e}
F 92 phenol-HoSO Rl mel @4 2 M4 AlgE 242 03 ¢ 2 03 mLy FHslo S+
mL 2 3k A 5 mLE AHE

1
o AAAZ - 470 nmel A FFEE SASAT. S92 DNSH

525 SHTFE A3 IC(ICS-2100, Dionex, Salt lake city, USA)Z A3t} o]
24 columne IonPac ICE-AS6 analytical column (9x250 mm), detector:= suppressed
conductivityS ©]-&3t a1, o] 542 04 mM heptafluorobutyric acidE 1.0 mL/min®] £E=
olFAHeH, ZY 2x& 19C=2 FASAH. F714 ¥ 2 oxalic acid, tartaric acid,
citric acid, maleic acid, formic acid, lactic acid, acetic acid, succinic acid, fumaric acid,

propionic acid ¥ glutaric acid (Sigma chemical Co.)E AF-&3+4

(10) obm e A4 A

94 2 73 Az 2 g 9 2 mLE FF5 50 mLol Wt &3 oS ot 4L o3
o 20 mLel 01 N NaOH& 4S5 7}ste] pH 84= vt TAHAEZ=Ed &
o0& pH7F M43 E W Al 01 N NaOH §9o 2 pH 847F @ wj7bx H A3ttt oju &
2% 0.1 N NaOH®] %o 2 ojnig] Aol S AAbsla o).

FE o\ 2 e 747 80% WEHE FEES AlFSe] 0.2 um syringe filter® o 33514



HPLC(Agilent Technologies, Palo Alto, CA, USA)= A3tk olu Zx12 YMC Ci(b
um, 4.6x250 mm), 254 nmoll Al UV-detectorE A}&3stH o, ol &ulZ2% 0.1% acetic
acid in water (A)¢} 0.1% acetic acid in acetonitril (B)E A}&3te] 0758(10%, B), 570%
(70%, B), 70772+ (98%,B), 72780+-(98%, B)e] x4 +A&tA . olw fF%2 0.8 mL/min,
A& FTdFE 20 LAtk olaZ o] EFE 22 daidzein, genistein, daidzin, genistin %
glystin 5% & Sigma Co.(St. Louis, MO, USA)ZFH Y3921, dimethylsulfoxide
(DMSO)ell &35t HPLC chromatogram®] A retention time (RT)%] H|u = FA3IH o™,
peak area®] AZFX9} XT8N FEIF ALl o) o]AZFEfE el TS AFESAT

(12) & #l= 9 Zgd o= g 34

Z e F§F2> FFE 1 mLel 559 Folin—ciocalteau A1°F B 10% NaCOs& NS Apel| =
7hek o Ao A Al 1AIZE ]'o}‘] ZI & 700 nmell A FHEE AT ZekH o)
T stk e FE5 1 mLol 10% aluminum nitrate 2 1 M potassium acetate 0.1 mL, ethanol

43 mLE AH = 718k & 229 ot A 4087 WAl A 415 nmoll A FHEE =AY
7}7} gallic acid 2 quercetin (Sigma Co., St Louis, MO, USA)< A}&-3}o]

DPPH #HelZt &~AE4 L 5 mg/100 mL wgh-&el] &3is DPPH &9ol &l Al
gste] A2 A 107F ¥gAZl = 525 nmollAl §3EE S43AUT ABTS @4 &
AL 7 mM ABTSE 99 potassium persulfateE 24 mMeo| HEE S AAH Wi A
12716417 9E AR th 414 nmol A F3=7F 157F He% S/FT2
AgHon Argate] Am FEEI BHSAA 414 nmolM FAEES AU Fe”
chelating 84S d4d 5% 159 0.15 mL, 0.5 mM FeCl; - 4H-0-8< 0.01 mL % 1.25 mM
ferrozine &9 0.02 mLE &3ste] A2oA 1027 H&AZ & 562 nmollA] SFHFEE SH4
AT 2AZA (%) A= H7H FR=/FEMY F3E)]x1000.2 ALtsEadt
FRAP (ferric-reducing antioxidant potential) ol <¢]3+F H= =42 300 mM acetate buffer
(pH 3.6), 40 mM HClel &3&}3 10 mM TPTZ (2,4,6-tripyridyl-s—triazine) &< % 20 mM
FeClz - 6H:0Z Z+7F 10:1:1(v/v/v)e] vl& & "= 7| A gdS ALg32dtt 96 well plateo] A
59 40 uL, FRAP 71289 100 uL ¥ S/ 40 L& A= 7hsto] 37Tl A 43F vbg-
AlA 593 nmoll Al FFEE FSAFA S, FeSO, - TH0E ATEZR dto] 42 23 A4

ow e AN

1o
>
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3) In vitro A R 9 "o A4 A w3 24

(1) 2268 FH84
R0 4 FEEQ mg/ml)e TAsHEN) WEHS in vikodl 4 Eavel we
Yatol NE FAAT U AR AT FFEE FYste] TA2HE FHBYO)OE

LR AT

il
A\
N

(2) 3T3-L1 preadipocyte®] #3} = %L Al & A g

3T3-L1 preadipocytes=+= dt= A EF 23] (Korean cell line bank, KCLB)ol| A #<¢F ol A
Abgstdo,  A¥Y wee 10% bovine calf serum (BCS;Gibco, USA)¥} 1%
penicillin/streptomysin  (P/S; Gibco, USA)¢] #7}¥ Dulbecco’s modified Eagle’s medium
(DMEM; Sigma, USA)E AF&3te] 37ColA 5% COx9l o= AFstalch 3T3-L1 A4
EE5 DMEM wiAE o]&3le] cell culture palted]l &3 $ wjdsled pre-confluent 7k
HEE 3 5 AEFVE ] fete] 48413 i dekitt. Confluent A EI (3= 0L A)
oA wYAE I E HIAE wEste] 3UzE E3F FESATE FH H #HAFY] Az AR

wEsy] S wehrE Al sREE AR

(3) Oil-Red O &

Oil-Red O 994 % A= Esld AXE PBSZ A x3tal PBSol lipid droplets assay
fixative®2 15%7F G Z & Axsa SFs2 JAste] ofste] Ax3 Ol Red O AF
S 1 mLA H7bste] 20 3] SR MAHst dAndor AEskit lipid
droplets assay dye extraction solution® = Aol A% Oil Red O Al ks &3lAIZ] F 492
nmoll A FF =5 SAst] AW SAFoR UEYATH

kel

Hm
o
ule
1=
ot
4,
w

=

9 DAY-Fe 2 Holo] TR Y €Y FAAE B

WA g A

N

lo
rlof
e
il
o
2
E:)
it
2
=
By
it

(1) AFE=9] Al B AolxA

Az o] 1007110 gl Sprague-DawleyZl 578 +H IAFHE (F)MWEFF(Osan, Korea) = 5-H
wgutol 17U A & FH e o) 6ntE] 570 ®E o] 553 AT 5
EASA(D]1-252-2, Daejong Instrument Industry Co. Ltd., Seoul, Korea)e] =72 2%
(22£27C), %5(60+5%) 2 FAF71(12A17F 07:00719:00) 5 A5 AA ko] AREstA J At
< AIN-93G9 normal dietE wolstHR o, =7 (HFC) normal dietel]l 1% F# 2H&E
I =AE HIbee] Folskitth
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TR Fole HET(HFC)S Aol wjal 10%°] e% FR(HFCTD), 71=#1(HFC+T2)
9 A% FRMEFCITY) $2e EHFoIsgon, 949 Holxye T HFOS 4ol
Zk7y 5% 3 #F(HFC+D1), 05C4 ®|FHFC+D2) 2 LS ®F(HFC+D3)E FH7tste] w9l
shgom, A% Z17 B B3k AT AfFoldith oy HF Fiel % (216%), W)
(50.6%) B A& (27.8%)3 %, HF @FY FH(B7%), A (284%) B A A (13.0%) 3 F

2
2
zi Aolol A Aste]l &A@ dzEy FAsl shgom Aol £AE Table 13} 2.

A7 Fob Aol wld 5 4Ald Foltial ted o 9A Aol JEFE FAFSH
Aol A HS AEFAT B2 FEFE Wd A FEEH e, AT 17dd 18] ¢
A Akl SAs AT AFANS 57 F AT UM (Q)S AFTATFE Uiro] 19 A A

2lo] g & (food efficiency ratio, FER)2 A% S71#S 54 7|7 Fete

> olx
o
2
e
ol
R
o
ﬁ

Table 1. Diet compositions in experimental groups

(g/1 kg diet)

Ingredients N%gg%al HEC Group fed tofu Group fed Doenjang
HFC-T1 HFC-T2 HFC-T3 HFC-D1 HFC-D2 HFC-D3

Corn starch 418 265.5 243.9 256.8

Casein 200 200 149.4 171.6

Dextrin 132 132 132 132

Cellulose 50 50 50 50

Sucrose 100 100 100 100

Vitamin mix."” 10 10 10 10

Mineral mix.” 35 35 35 35

L-cysteine 3 3 3 3

Choline bitartrate 2 2 2 2

Soybean oil 50 50 22.2 37.1

Lard - 140 140 140

Cholesterol - 10 10 10

Sodium cholate - 2.5 2.5 2.5

Tofu powder - - 100”

Doenjang powder - - - 50"

Total weight (g) 1,000 1000 1,000 1,000

Total energy (kcal) 3631.5 4432.5 4432.5 4432.5

Fat energy ratio (%) 12.4 40.6 40.6 40.6

YAIN-93 Vitamin mixture, “AIN-93 Mineral mixture

YFreeze dried powder of Taekwang tofu (HFC-T1), Gaechuck#1 tofu (HFC-T2), and
Jinyang tofu (HFC-T3)

YFreeze dried powder of Taekwang Doenjang (HFC-D1), 05C4 Doenjang (HFC-D2), and
LS Doenjang (HFC-D3)
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TEX AY HFT LA 1621 AAAZ & dHEZZ vlFHEe] Ao zRE A
% 980 xgolA 1583+
(Mega 17R, HANIL, Incheon, Korea)A|A @Zd& st 08, A%, A%, Az 2

o>
AL ok
o 9

Rl
cloy

oF= % 37CAA 15%
AR & AR FHME Eﬂzi gte] 540 nmollA FEE=E SAGAT. & FdzHE
(total cholesterol)= % Z2HE AL kith FAM 202-k, Asan, Korea), <A A%
(triglyceride)2 TAAW AL kitA 2FH(AM 157S-k, Asan, Korea), HDL-Z ] 2~ H = (high
density lipoprotein—cholesterol) ¥ &2 HDL-C =748 KkitA] ¢F(AM 203-k, Asan, Korea) 2 =
=743ttt LDL-Z2 2~ H & (low density lipoprotein—cholesterol) $t#-2 8% & Zd2dHE
- (HDL-C+&dA%/5)e] A4k, Add 23 @A (cardiac risk factor, CRF)+= % 3
2H &3 HDL-Fd 2H & S o]&sto] ALlstalth

(5) AST 2 ALT 4= =4
7F 7l HEE Y3 5 A EEA AST (aspartate aminotransferase) % ALT (alanine

aminotransferase) &4 =42 kit (AM 101-k, Asan pharm. Co)A|¢fo = =A3slo] Hof |

3
35
0
>
2
3
g
o
2.
utl
i
>
2
o

2 N 34k 89 2 10% phosphotungstic acidE =F
d2 7F 5 2800 xgol A 10&E3F AR AT A5 ds AAZ SAbel FF 3 TBA
(thiobarbituric acid) A1¢F& 1 mL 7}ebaL, 95C 9] #8744 60E7F WHEA1A A4 A4
Ar3tE S butanolel  ©]@AA 532 nmeld EFFEES ZA3UT. TBARS FHEFS
1,1,3,3-tetraethoxypropane (Sigma Co.)& AF&3 Zs AFHoZHEH 4FE3o] mmol/mLE
etk diksl @442 &3 100 plell 100 mM Tris-HCl €59 (pH 7.4) % DPPH(25
mg in 100 mL ethanol) &< 4 mLE 7}3 vt} A9 obalo|a 2087F HJQ/\V&E}. o 7] o]
chloroform 4 mLE 7}8le] A& &3HsFA . 2800 xgoll A 1087 Y412 A1 21 3 chloroform

& 85akel 517 nmel A FEE SRske]l ATl U@ FHE w0 ek

©

E

S
)
SE
M
g
ofN
N
i
o,
M
to
1%

A FS FH3dte] chloroform:methanol &34 (CM, 21, v/v)= 7}38¢]

tissue grinder (DAIHAN WOS01010, Wonju, Korea)% w}agt & 24A|7F FoF WdadA A
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= -1
FZANA 107 g AA AFAS Fallg & phospho-vanillinA] ¢F& 7hake] 37C oA 153t
o olive oils AE3 T AFHOZHEH F

shath & ZH

N
N,
o

ot

o

)

[

2 FAAY FFES 4719 Kitd ko2 BA AT

e
g

F 22 2 goll 025 M sucrose?t 1 mM EDTAZS ¥3%35tE 50 mM <l ¢k5<d (pH 7.4)
10 mLE 7Isto] 4TColste] A2dHE FX3FHA tissue grinder® vhaste 10%(w/v) &
dE AxsATE ©olF 1,100 xgollA 10&3F AdZEste] Hates 458 3 mLE 7hate]
12,000 xgol A 203 AL+ 2l 8ke] mitochondria 8 &2 At A5 A2 12,000 xgoll A
2023 AR st o, ojuf Aol 105000 xgolA 1A[%F
microsome w8 &, A5 cytosol HY == FEIIIY. 4 EEE
5(1951)2] W el ulg} bovine serum albumin (Sigma Co.) 2.2 A &F3}5]t}

Superoxide dismutase (SOD) &4 3+ x29] cytosol o tris-HCl &% (50 mM
tris + 10 mM EDTA, pH 86) 1.4 mL9 15 mM pyrogallol 0.05 mLE # &§3ste] 25Tl Al
1083 WA o7]el 0.05 mLel 1 N HCIS 7Fshe] whg-8 AXAZ thg wks-g9 5
2k3kEl pyrogallol®] 48 420 nmold §3 =2 SA3P o, 3ol pyrogallol AHEAMS=
50% S Ast= 49 $=H(U/mg protein) &2 YERY ST

Catalase &4-2 0.1 mLe mitochondria +8%&, 105 mM H:O, 01 mLel 50 mM
potassium phosphate ¢+% < (pH 7.0 7lste] F F39& 3 mLE st 25Tl A] 5&3F vk
AlA 240 nmoll Al FFEe] WstE AU 248 E 1278 1 uMe] H0xE E3lA 7]
o 22 % E &4 % (umol/min/mg protein) &% YEFYATEH

Glutathione peroxidase (GSH-Px)&A & 1 mM EDTAZ &3 100 mM phosphate 2+%
BpH 7.0)° =2l 10 mM glutathione, 10 mM NaN3z, GSSG reductase 100 unit/mL 2
NADPH 2 mME 7}8te] & 95 25 mLZ & F cytosol #FE 0.05 mLE ¥o] 37Ce
A BEAE HEEAZIAL o 71e] 25 mM HoO.5 7FeF ¥ 340 nmell A 1# &<ke F3 %= W&

=43l o,

ot
il

rr

Ko}

-+
o
-+

7y Age HiBAd S Fle AFE A SPSS 12.0 (SPSS Inc., Chicago, IL, USA)E
g stgom, 7zt Almd s A EFFHAE YERAT 2 Als5T

7)
3k foa AL BEAEAS 3 & p <0.05 o)A Duncan’s multiple range testE 2

_68_



ANt (H33) LOX 23 non-GMZTUHH4L, 7H3#2 R WFF)S HRE &to] s

[e}
Az Agate] FRE AZIAL W 48 Table 291 2th. Fo] tlg Fio

Table 2. Yields of tofu made from different soybean cultivars by LOX-free

Tofu (g)/ Soy milk (L) Yields of tofu to soybean (%)
Taekwangkong 379.64+6.75° 265.75+4.72°
Gaechuck#1 337.1+44.04" 236.00+2.83"
Gaechuck#2 389.88+4.07" 272.92+2.85"
Jinyangkong 292.62+5.36" 204.83+3.75"

All values are mean+SD (n=4)
ADMeans with different superscripts in the same column are significantly different at p

<0.05 by Duncan’s multiple range test

(2) 779 F7&E IF
LOX ZA@ZFoz Axs FF AdvkgdiEs A% A7 Table 339 2o} 739 ¥71&
o F FS JNH42 FEIF 64827 mg/100 go & EjE FH-(731.64
mg/100 g)oll B3] v FFojq ot M4 2 WG FHRE olHt} =2 ol FUE
= ZFY gFo] 7 Edow, vgom 9 ZHe Foldlew, YEFES 83.117110.07

mg/100 g& & wFaulF 9] $&(67.36792.93 mg/100 ) H] =3k FFo| ok

= & 9%F°] A=H3
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Table 3. Mineral content of tofu made from different cultivars

(mg/100 g, wet base)

Tofu made from different cultivars

Taekwangkong Gaechuck#1 Gaechuck#2 Jinyangkong
K 250.72+1.83 280.72£4.95 261.83+2.25 304.39£5.29
Ca 120.29+0.59 119.15+0.85 103.35+1.34 135.03+£1.29
Mg 80.49+0.69 83.80+1.06 67.36+0.40 92.93+1.43
Na 104.74+2.18 83.11+2.35 95.59+1.38 110.07+3.34
P 155.56+0.73 153.84+2.14 104.78+1.95 150.49+0.83
Fe 17.38+0.07 13.44+0.21 13.81+0.04 15.71£0.13
Mn 0.63+0 0.59+0.01 0.40+0 0.72+0
Al 1.81+0.03 1.10£0.04 1.12+0.02 2.76+0.01
Se 0.03£0.01 0.05+0.02 0.03+0.01 0.03+0.01
Total 731.64+4.00 735.81£9.69 648.27+3.03 812.12+10.70

LOX ZFF oz A x3 FHO ZAZS texture meter® A3 tHTable 4). ) &0 A

Aus W% TR b wgtem, AR, A2 2 A TR feHom ke JEE
ugch AR MY TRl el AHH TR ¥R AL L AG FRA e ghol
AT WAy W PAL bR TFER} foHew wore}, ARl Aot A%t U4
o g TR foldon wolom Hage A¢ T felgom ve ww s, )
A W WY TR feHoR Egdo ofF ARzl foAE gsith

el Ange T T n@P ¢, guAel FF L % Ume wuld @ x4
Sol wel $9E WHE e Ao wnd v vk "ol LOX ARFOR AR T
B oHE R v thatk g curd7h FAHY, TR Azke] Fmezl Aol s ol
A g Ao 4zEn
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Table 4. Texture characteristics of tofu made from different soybean cultivars

Taekwangkong Gaechuck#1 Gaechuck#2 Jinyangkong
Hardness 79.81+4.29" 118.88+11.32°  123.21+16.68°  144.00+16.64°
Adhesiveness -8.64+1.57° -3.24+0.58" -12.21+1.62° -13.83+0.52"
Springiness 0.95+0.02° 0.93+0.02* 0.92+0.02" 0.93+0.01*
Gumminess 65.06+£2.87" 93.60+7.88" 96.98+7.63" 105.96 +13.20°
Cohesiveness 0.82+0.02° 0.79+0.03" 0.79-+0.03" 0.7440.02"
Resilience 0.44+0.02" 0.44+0.02" 0.43+0.03" 0.37+0.02"

All values are mean=SD (7=5)
APMeans with different superscripts in the same column are significantly different at p
<0.05 by Duncan’s multiple range test

NS: not significant

3T 2% LOX AgFom A 779 Fedrt Ao Fig 29 2ok 7o ude
dAToR Azt AHE FRIF Mg Aslon], tgow A TR AA2e g
Folv AFTAH FAFANE Ssta T Mol AFk A JHE29 Hlob F-efo EA
sh Ha =9 dFel T steR FrrES=, Al

F3bell el A3l Aol 7} & TR AoE eyt T
of WA= ANHR2 TRl 7 odATE vat AR sEdey, g FRelE 1 dATE o o
g Ao w HrrEd o, AB3tel fFolAks Aghth 2432 TR dud A yEhs
g, B3 F57F 7bE FEL, 9] FRAAE olrny dad Aom yehd 74 24
2o fAREE Angld TR dAAQ VEEE Agted FoA7E ey, MHE2 TR
Chas & Wb, fAToR wE A Tl okt & A A LOX AHFTLE A
28 A Ak Tl ve] 2ol 3 stolu WAl Sl kg ol s
Aol glof o]E F2 FH Azl AR Ao AU
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Owerall acceptability

Texture -+ Color
F[avor: Taste
""" Taekwangkong Gaechucks1
Gaechuck=2 = Jinvangkong

Fig. 2. Sensory characteristics of tofu made from different cultivars

LOX AT oR FHE Axste] ojaFehd dda 24 43 A5 vsdd dde
S 4

2 12714%F 9 olaZge] HEFJOH, RFEFORE 5F S A Ay Table 59 #rh
TR F olATEE F ¥ "HF TR vE) AH#Y AF FRAA R A FFE
Ao, M2 FRE HF FREO ofE vk o)} Bl 23k o]tk Genisting] $HEF
o] 7} Eokomn, ThE o= daidzin®l At olE o|AFEHE wdAE vws] HW, NH4T

= " TR vlE 8 = goldoy, I FEE v e o)tk e S

[e]
= aglycone?l daidzein¥} genistein®] $FaFo] oJE} Ao A =& o]t}
Ada5F9 o|AZFE L daidzin¥ genistinE.tF ©]52] malonyl isomer®! malonyldaidzin¥}

=4

of =oll ek &aert ar Aol ofsf s 7] 7] wiiwdd Ao AEv B3 R A

malonylgenistin®] 3&o] o =d=dl, FHNAE malonyl isomer®] F#Fo] ol o]

il

ZA] aglycon®] 3 TAE A5 F o HAel g Ayolw 53] 7tE A8 daidzein® 7
B ¥ o] ¢lth(Rekha & Vijayalakshmi, 2010). whebA 7§ 2#1 2 7] 2 #2

=
= RR AE A o|aFeE gl Zov], LOX ARF TN oliTohE Fue ARF
1=

HJ

o el fALEE, AR ol FRE A0 40 ge Aow puHh
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Table 5. Isoflavone contents of tofu made from different soybean cultivars

(ug/g)
Tofu )
Taekwang Gaechuck#1 Gaechuck#2 Jinyang

[soflavone
Daidzin 20.42+0.38* 28.06+1.94" 19.96+0.824 20.29+0.19*
Genistin 36.21+2.08" 45.05+3.73° 33.81+2.44" 36.61+2.39%
Glycitin 3.53+0.12° 4.72+0.19" 4.33+0.07° 2.00+0.09"
Malonyldaidzin 139.61+12.46" 244.84+27.42° 153.72+13.24" 154.26+16.12"
Malonylgenistin 188.48+8.31"  334.17+19.82° 194.88+12.32"  240.76+13.05"
Daidzein 6.66+0.19" 6.11+0.55" 7.45+0.24° 12.58+0.51¢
Genistein 6.98+0.01° 6.25+0.07" 7.56+0.06° 13.69+0.14°
Total 401.88+18.57" 669.19+41.15° 421.73+22.54* 480.19+26.93°

All values are mean+SD (n=3)
APMeans with different superscripts in the same row are significantly different at p <0.05

by Duncan’s multiple range test.

6) F59 F d=E ¢4 =gn
LOX Z3Fo= A=

e A4 FEIE Bg Tl vl

& ot EetE

o ol At

2 Table 63 £t % HA=
Tokom 1 9 AEE HE FREU U

o= e A A2 TR HY TR foHon ¥

wa
i
U
e T
b
)
i
i
ot

o

Table 6. Total phenol and flavonoid contents of tofu made from different soybean cultivars

Total phenol (mg/100 g) Flavonoid (mg/100 g)
Taekwangkong 53.80+0.78° 1.81+0.22°
Gaechuck#1 56.23+0.51° 4.68+0.05"
Gaechuck#2 52.4340.29° 2.48+0.09
Jinyangkong 45.91+0.86" 1.41+0.18"

All values are mean+SD (77=3)
ADPMeans with different superscripts in the same column are significantly different at p

<0.05 by Duncan’s multiple range test
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(7) Fel el

B % LOX ARTOR GE FHel 8% vee FETel dd Gaks BHe Z4F 4
= Table 72 2ok F5 dgtE& FE5E52 257200 mg/mLe] =Wl A DPPH, ABTS &
gz AAGAHY d98S 545t DPPH 9 ABTS 2 ZS 50% A~ASt=Y #Ho st Al
29 FE(ECa)® e A3, AR FReIA 50 mg/mLolstgon, #A8e FRE @
o] 030 Ewehizd wolsh ARe] FE(EC)EAN 7208 mg/mLE oek ARl Wa f9
How @ye] Both ThEoR M FrYoM, AF FRE UETFA GG Tl
feldom BAol woth AF TN iz BAHo B AL AR F F AE U F
ot Fepo] ole ARe] s FeHOow wgtd A% @Yol o Avkn Yz
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Table 7. Effective concentration values for antioxidant activity in 80% methanol extracts of

tofu made from different soybean cultivars

Antioxidant DPPH radical

ABTS radical Reducing power?

scavenging” scavenging”
Taekwang 142.95+7.49° 104.96+5.50° 138.70+0.32°
Gaechuck#1 47.51+1.10* 42.54+0.57* 72.08+1.18"
Gaechuck#2 98.85+1.41" 68.41+2.80" 101.67+0.72"
Jinyang 183.54+7.61° 129.89+3.24" 180.89+1.92°

UEffective concentration values (ECs0, mg/mL) were calculated from the regression lines
using four different concentrations (25, 50, 100 and 200 mg/mL) and their data were
presented as 50% scavenging activity.

2)Reducing power values (ECy3, mg/mL) were presented by the sample concentration at 0.3
of absorbance value at 700 nm.

ADEach value represents meantSD (n=5). Means with different superscripts among the

samples are significantly different at p <0.05.

_74_



(1) 759 A& w3
LOX ZA¥Z o= Az F

=] =
T =
o AR 3dA W RHAIFR-IA HE ol FRler, O 9 AlgeM s vkl A7)

Table 8. Color properties of tofu made from different soybean cultivars during storage

periods at 4C

Storage periods (days)

3 6 9 12 15
Taekwangkong
L 72.69+0.21 72.10+0.27 72.70+0.30 71.34+0.58 71.60+0.36
a 0.07+0.04 0.18+0.02 0.29+0.01 0.27+0.05 0.55+0.04
b 18.47+0.32 18.22+0.71 18.03+0.50 18.31+0.82 18.50+0.37
AE 75.00£0.21%  74.37+£0.41°®  74.91+0.18®  73.66+0.54°°  73.96+0.28""
Gaechuck#1
L 53.78+0.17 55.53+0.05 55.64+0.21 55.46+0.14 57.30+0.07
a 4.26+0.17 1.31+0.31 1.53+0.05 1.57+0.06 1.88+0.23
b 17.7240.35 15.72+0.62 15.93+0.10 15.95+0.66 15.4940.55
AE 56.78+0.25*  57.73+0.20™  57.89+0.18"*  57.73+0.30°*  59.39+0.22%
Gaechuck#2
L 71.76 +0.09 71.89+0.08 72.12+0.03 71.43+0.29 72.73+0.13
a 0.24+0.03 0.25+0.07 0.25+0.02 0.27+0.02 0.34+0.02
b 21.61+0.87 20.12+0.11 21.12+0.11 20.57+0.06 22.21+0.22
AE 74.94+0.30°"  74.66+0.12°°  75.15+0.01  74.33+0.27°°  76.05+0.06%
Jinyangkong
L 72.74+0.08 72.84+0.22 72.65+0.29 65.47+0.46 73.214+0.08
a 0.18+0.03 0.29+0.01 0.31+0.03 0.31+0.02 0.30+0.01
b 19.46 +0.09 17.83+0.20 17.82+0.29 19.05+0.47 22.45+1.05

AE 75.30+0.09®  74.89+0.20°°  74.81+0.31™  68.19+0.35®  76.58+0.28%

All values are mean+SD (n=3)
Means with different superscripts in the same sample (a-d) and concentration (A-D) are

significantly different at p <0.05 by Duncan’s multiple range test
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Table 9. The acidity of tofu made from different soybean cultivars during storage periods

at 4C
(%)
Storage periods (days)
3 6 9 12 15
Taekwangkong ~ 0.10+0% 0.16+0™ 0.18+0 0.20+ 0™ 0.30+0.01%°
Gaechuck#1 0.08 +0 0.13+0™ 0.19+£0.01®°  0.19%0° 0.23+0.01%
Gaechuck#2 0.110% 0.17+0 0.18+0"A 0.20+0.03°  0.24+0.01%
Jinyangkong 0.11+0.01°°  0.20+0"™ 0.2340 0.21+0¢ 0.25+0%C

All values are mean=SD (77=3)

Means with different superscripts in the same sample (a-e) and concentration (A-D) are
significantly different at p <0.05 by Duncan’s multiple range test

NS: not significant

NEFE Az TR 4% F AQINEE F2e TBARSEHOE etk (Table 10)
Ashgel wheh TBARSwo] F7bshe A@olglon], gzt Ty 4%

2010). webA FR-o] AGA] U xFE = AS addl & W 28] T drE 275
Ahaeel ol AR 71Zbsqt AEAEIE BAEE Ao A4dEn. Hee] LOX 2T
Azxzd FRe eI FRed mle] AZIiksts §FaFo]l stol A% HAAC FaARl Aow
Fdeks =, o] =3 ARFo] A N ddE = AorE FAHHEGY
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Table 10. Lipid peroxide contents of tofu made from different soybean cultivars during

storage periods at 4C

(mg/kg)

Storage periods (days)
3 6 9 12 15

Taekwangkong  0.72+0.07° 1.89+0.06™ 1.96+0.28"  2.78+0.03®  6.64+0.52"
Gaechuck#1 0.80+0.09°  1.64+0.12"° 1.81+0.18"™  1.924+0.26"*  6.260.04°
Gaechuck#2 0.96+0.05*  1.68+0.05"  1.96+0.12®  3.15+0.13  6.10+0.22°
Jinyangkong 0.78+0.25*  1.27+0.07"*  1.31+0.10"  2.93+0.14%¢  6.30+0.15°

All values are mean+SD (n=3)
Means with different superscripts in the same sample (a-d) and concentration (A-D) are
significantly different at p <0.05 by Duncan’s multiple range test

NS: not significant
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Table 11. Proximate composition of Meju made from non-GM soybeans

(%)
Moisture Crude protein  Crude lipid Ash Carbohydrate
Taekwangkong  17.68+1.82"  41.85+1.30° 8.27%1.93° 6.310.51° 25.89+1.03"
Jinyangkong 18.50+0.15*  38.33+1.08"  3.69+0.66" 5.57+0.59" 33.91+2.07°
05C4 17.42+1.06"  42.49+151°  6.57+0.46° 9.61+0.66° 23.90+3.02°
LS 21.02+0.45°  42.84+0.62°  8.03+0.68° 9.56+0.22° 18.55+0.91*

All values are mean+SD (n=3)
Carbohydrate = 100-(moisture+crude protein+crude lipids+ash).
ACMeans with different superscripts in the same column are significantly different at

p <0.05 by Duncan’s multiple range test.
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Fig. 3. HPLC chromatogram for isoflavone of Meju prepared from non-GM soybeans.
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Table 12. Isoflavone contents of Meju prepared from non-GM soybeans

(ug/g)
Taekwangkong Jinyangkong 05C4 LS
Daidzin 100.80 75.74 85.64 80.91
Genistin 62.17 43.20 80.48 131.62
Glycitin 9.13 18.80 30.93 81.62
Malonyldaidzin 30.81 12.12 59.70 69.13
Malonylgenistin 16.75 21.11 8.27 28.01
Daidzein 173.78 245.08 199.98 232.87
Genistein 110.28 203.76 179.86 122.77
Total contents 503.72 619.80 644.86 746.94

All values are mean+SD (77=3)
APMeans with different superscripts in the same column are significantly different at p

<0.05 by Duncan’s multiple range test.

4) LOX 2T oz Axg A4 w470E ojgtety 54 % @kst &4
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Table 13. Changes of color intensity in Doenjang during fermentation

Fermentation days

Doenjang
30 90 150
Taekwangkong 34.82+0.14" 33.76+0.11" 30.67+0.49"
L-value, Jinyangkong 36.53+0.10° 35.50+0.13¢ 34.26+0.11°
(lightness) 05C4 34.49+0.08" 34.38+0.16" 31.34+0.14°
LS 32.69+0.03" 34.36+0.12° 31.50+0.33"
Taekwangkong 10.45+0.21° 10.72+0.42° 11.12+0.48™
a-value, Jinyangkong 10.04+0.05"" 10.47+0.03*® 11.74+0.53
(redness) 05C4 10.39+0.39" 10.68+0.28" 11.30+0.39
LS 9.76 +0.12" 10.00+0.06" 11.28+0.56
Taekwangkong 20.99+0.34" 21.09+1.00" 21.59+0.56"
b-value, Jinyangkong 21.37+0.36° 22.95+0.24" 25.35+0.41°
(yellowness) 05C4 22.4940.68° 23.11+0.68" 22.69+0.93"
LS 19.89+0.15" 21.74+0.30" 22.79+0.99"
Taekwangkong 0 0 0
ABE-value Jinyangkong 1.52+0.35° 2.31+0.55" 5.08+0.06"
05C4 0.49+0.13" 1.5540.64"" 1.19+0.99"
LS -2.49+0.32" 0.64+0.61" 1.36+1.23"

All values are mean+SD (7=3)

ADPMeans with different superscripts in the same column are significantly different at p

<0.05 by Duncan’s multiple range test

NS: not significant.
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Table 14. Changes of proximate composition in Doenjang during fermentation

(%)
Doen Fermentation days
oenjan
ane 30 90 150

Taekwangkong 58.67+0.66" 61.47+0.28" 60.08+0.23"

Voisture Jinyangkong 59.9441.06" 61.49+0.35" 59.72+0.39"
05C4 61.07+0.03° 62.28+0.19° 59.99+0.34"

LS 61.79+0.19 62.72+0.49" 61.12+0.17°
Taekwangkong 22.57+0.60" 19.53+0.00™ 15.55+1.66""

Crude protein Jinyangkong 19.51+1.23" 19.51+0.61 14.19+1.23"
P 05C4 19.78+0.62" 19.64+0.62 16.78 +0.62°

LS 19.2640.00" 19.51+0.61 20.57+1.23°

Taekwangkong 7.74+0.18° 8.57+0.02° 7.9440.15"

Crude Tinid Jinyangkong 7.52+0.07B¢ 8.19+0.13" 8.13+0.71

P 05C4 6.69+0.06" 7.43+0.18" 7.92+0.05

LS 7.32+0.29° 7.39+0.25 8.22+0.27

Taekwangkong 10.10+0.09™ 10.32+0.00" 10.680.40"

Ash Jinyangkong 9.97+0.23 10.05+0.15" 10.11+0.08"
05C4 9.99+0.12 10.03+0.07* 10.19+0.18"
LS 9.99+0.09 10.00+0.04* 10.39+0.08*

Taekwangkong 0.93+1.22" 0.12+0.18™ 5.75+1.91%¢

Jinyangkong 3.06+£0.75° 0.76+0.32 7.86+1.48°

Carbohydrat

ArboyArate 54 247+0.63" 0.62+0.81 5.12+0.69°
LS 1.64+0.01"" 0.38+0.79 0.76+0.35"

All values are mean=SD (1=3)

Carbohydrate = 100-(moisture+crude protein+crude lipids+ash).

ACMeans with different superscripts in the same column are significantly different at p
<0.05 by Duncan’s multiple range test

NS: not significant.

(3) &4 pH 2 9=

LOX AgToz Axs He H 3 d=E5 543 2= Table 159 2t
pHE 55276662 W= <A 1504l g @4 pH7F pH 552% 7FE wekow 05C4
7ol pH 6.66°.= 71 =kth 05C4 7o P e] wep Sk v o
oo A2 w4 90 Fd3 5 pH7F 48kt Lee & Han (2009)2 pHe| W37 &a 3}
A TollA A= tiAF ZEoll oal A= frrIbel] o7 Ao, ‘IT7])1\1"/] g atolel
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150
6.4
5.52
6.66
6.14
9.35+0.25"
8.92+0.15"
9.21+0.00""
9.07+0.15"

Fermentation days

90

5.99

5.53

6.43

5.6
9.68+0.08"
9.67+0.08"
9.89+0.15"
9.66+0.08"

30
6.48
6.19
6.23
6.47

9.59+0.08"

9.4240.08"

9.43+0.17"

9.19+0.00"

Doenjang
Taekwangkong
Jinyangkong
05C4

Taekwangkong
LS

Jinyangkong
05C4

LS
Means with different superscripts in the same column are significantly different at

Salinity (%)

PH

Table 15. Changes in pH and salinity of Doenjang during fermentation

All values are mean+SD (7=3)
p <0.05 by Duncan’s multiple range test
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Table 16. Changes in total sugar and reducing sugar contents of Doenjang during

fermentation
(g/100 g)
b _ Fermentation days
oenjan
jane 30 90 150

Taekwangkong 5.07+0.17* 3.14+0.04" 3.00+0.02"™

Total suear Jinyangkong 5.82+0.06° 3.93+0.08° 3.07+0.07
g 05C4 5.44+0.02° 3.05+0.02* 2.99+0.02

LS 5.53+0.05° 3.55+0.06° 3.01+0.08

Taekwangkong 1.2840.024 0.59+0.01* 0.54+0.00"

Reducing sugar Jinyangkong 1.64+0.03" 0.82+0.01° 0.57+0.00¢
g U 5y 1.46+0.01° 0.65+0.00° 0.510.00*

LS 1.40+0.03% 0.73+0.01¢ 0.53+0.00°

All values are mean+SD (n=3)
ADMeans with different superscripts in the same column are significantly different at p
<0.05 by Duncan’s multiple range test

NS: not significant

Table 17 4wz 3 LOX ZRFo2 A3 @79 &A7|70d8 ¥7)E S g
FEAA & 8FY FrIEC] HAEHAL F7 o
Tl ®(2601.2473356.90 mg/100  g)ol o =
2458.6573266.73 mg/100 g, 2503.3873182.05 mg/100 go & 7} ukgith %
BE FTY FE FHS 094 dAagdon, 150444 oAl F
AHoz YEF o] 71 =gon, 1 ggozys ZEJey
1527%% A&k gl g5 54 9097 150delA E3F ®7do] 337.96 mg/100 g
9 487.26 mg/100 go.& 7H4 =gtom X kF wgo] 28528 mg/100 g % 424.96mg/100 go
2 7 gkt 1k 249 vl %S 54 30¢ 3 90Ul 77.23 mg/100 ¢ 2 62.96
mg/100 go. 2 thzx=7< efd ®39] 7453 mg/100 ¢ 2 55.19 mg/100 g®t} A Epykth
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Table 17. Minerals of Doenjang during fermentation

(mg/100 g)
Fermentation periods (days)
Minerals Doenjang
30 90 150
Taekwangkong 649.16 +3.95 337.96+£4.06 487.26+3.28
K Jinyangkong 562.44+1.74 285.28+1.74 424.96 +0.35
05C4 584.51+2.32 304.07+0.46 433.01+0.23
LS 560.96+9.17 303.41+0.46 441.78+3.64
Taekwangkong 136.81+0.05 101.29+£1.91 139.33+0.56
Ca Jinyangkong 108.20+1.21 90.59+0.50 118.20+4.05
05C4 101.98+0.22 87.66+0.63 120.05+0.42
LS 110.52+1.37 98.66+1.08 117.27+0.22
Taekwangkong 74.53+0.53 55.19+0.46 72.73%+0.13
Mg Jinyangkong 77.23+0.75 62.96+0.32 59.46+1.53
05C4 67.91+0.08 30.78+£35.45 61.38+0.68
LS 61.49+1.47 54.30+0.53 53.27+0.26
Taekwangkong 2068.43+5.80 1879.72+15.08 2433.82+16.38
Na Jinyangkong 1912.54+15.08 1815.72+17.40 2498.35+66.40
05C4 1951.10+13.92 1905.97+5.80 2488.42+29.24
LS 1911.72+4.64 1839.51+13.92 2390.37+16.44
Taekwangkong 8.83+0.23 10.00+0.06 18.25+0.73
Fe Jinyangkong 8.55%0.19 9.47%0.02 15.20+0.17
05C4 7.54+0.06 9.13+0.06 17.03£0.06
LS 8.58+0.26 9.76 +0.03 17.52+0.07
Taekwangkong 0.85+0.01 0.72+0.00 1.08+0.00
Mo Jinyangkong 0.82+0.00 0.74+0.00 0.96+0.00
05C4 0.80+0.01 0.71£0.01 1.08+0.00
LS 0.89+0.01 0.80+0.00 1.10+0.00
Taekwangkong 6.71+£0.07 9.03£0.01 4.57+0.01
Al Jinyangkong 7.01+0.02 7.97+0.24 3.47+0.03
05C4 6.28+0.09 9.24+0.12 4.69+0.01
LS 6.60+0.05 10.19+0.07 3.60+0.01
Taekwangkong 224.57+3.36 207.34+2.20 199.87+1.40
p Jinyangkong 175.75+0.00 185.92+£2.09 146.13+0.37
05C4 202.33+0.93 193.39+1.97 171.85+0.23
LS 164.03+2.41 186.74+1.62 157.15+0.95
Taekwangkong 3169.88+6.56" 2601.24+6.39" 3356.90+17.08"
Total Jinyangkong 2852.54+15.14" 2458.65+16.01* 3266.73+72.21°
05C4 2922.45+15.66° 2540.95+32.78° 3297.50+29.43°
LS 2824.79+10.09" 2503.38 +10.12" 3182.05+19.53"

All values are mean+SD (1=3)
APMeans with different superscripts in the same column are significantly different at p
<0.05 by Duncan’s multiple range test.
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Table 18. Changes in organic acid contents of Doenjang during its fermentation

(mg/g)
Fermentation days
Doenjang
30 90 150
Taekwangkong 90.47 91.46 89.09
. . Jinyangkong 91.11 88.64 90.01
Oxalic acid 05C4 88.77 91.04 92.95
LS 91.75 90.07 93.79
Taekwangkong - - -
. . Jinyangkong - - -
Maleic acid 05C4 B B 0.92
LS - - -
Taekwangkong 1.34 - -
o . Jinyangkong 2.22 - -
Citric acid 05C4 179 B B
LS 1.75 - -
Taekwangkong 2.58 13.68 10.55
. . Jinyangkong 2.72 16.75 18.20
Lactic acid 05C4 2.39 11.23 9.21
LS 3.17 15.98 12.35
Taekwangkong 0.91 3.34 5.78
. . Jinyangkong 0.78 3.39 4.58
Acetic acid 05C4 0.72 4.56 6.48
LS 0.95 2.83 6.02
Taekwangkong - - -
. . Jinyangkong - - -
Succinic acid 05C4 _ _ 0.51
LS - - -
Taekwangkong 95.30 108.48 105.42
Total Jinyangkong 95.83 108.78 112.79
05C4 93.67 106.83 110.07
LS 97.62 108.88 112.16

- Not detected
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Table 19. Changes in nitrogenous compounds of Doenjang during its fermentation

(mg/100 g)
Fermentation days
Doenjang
30 90 150
Total nitrogen 3611.11 3125.00 2488.43
Amino type nitrogen 686.36 1110.85 1263.62
Taekwangkong » . o
Composition amino acid nitrogen 561.41 745.11 662.72
Free amino acid nitrogen 21.30 31.36 34.13
Total nitrogen 3120.95 3120.95 2269.78
) Amino type nitrogen 776.65 1208.98 1552.27
Jinyangkong o ) o
Composition amino acid nitrogen 629.31 656.45 681.41
Free amino acid nitrogen 24.69 32.33 33.11
Total nitrogen 3164.04 3142.34 2685.28
05C4 Amino type nitrogen 774.41 1314.38 1446.66
Composition amino acid nitrogen 721.17 824.64 596.80
Free amino acid nitrogen 22.39 33.64 29.48
Total nitrogen 3082.19 3120.95 3291.18
LS Amino type nitrogen 760.92 1255.74 1586.37
Composition amino acid nitrogen 596.80 766.19 572.79
Free amino acid nitrogen 25.12 27.41 26.26
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Table 20. Changes in composition amino acids of Doenjang after fermentation for 150 days

(mg/100 g)
Fermentation days of Doenjang

Taekwangkong Jinyangkong 05C4 LS

30 90 150 30 90 150 30 90 150 30 90 150
Aspartic acid - 642.21 611.48 566.01 - 571.40 655.81 - - 534.77 623.84 505.16
Threonine 196.12 23459 190.02 18925 22227 19888 21396 22339 12315 18232 24340 13542
Serine 23330 23290 133.09 23556 24846 15320 270.16 251.85 13793 22495 27783 141.76
Glutamic acid 84781 110869 87144 89246 100231 103855 101548 139089 101352 82979 127231  886.11
Proline 270.62 27070 33444 28332 30873 34772 35806 26848 359.84 304.15 29030 288.69
Glycine 214.34 27532 2988 21524 25779 23867 24693 36193 21436 201.88 28558 196.19
Alanine 21775 38343 37159 21693 37639 36565 24618 46361 33355 20887 40949  321.09
Cystine 57775 6528  46.06 5943 6274 7986  64.72 - 21294 5238 67.08  155.95
Valine 24872 31134 29241 24450 30550 30747 28062 51889 29450 231.04 31989 260.65
Methionine 59.85 7881 86.09 6344 6886 7403 6456 107.07 79.83  54.98 74.03 65.95
Isoleucine 225.05 301.39 259.16 23141 27649 27486 26220 39216 24217 22042 306.77  230.72
Leucine 381.05 491.78 41783 37213 45297 43587 432.11 654.05 39784 35546 502.89  366.68
Tyrosine 167.02 211.82 20536 15496 20248 191.74 18217 322773 20823 18337 20944 170.09
Phenylalanine 27897 348.68 28351 265.83 339.44 30248 312.28 444.77 30810 269.22 339.71 264.04
Histidine 12331 13598 11017 12695 14479 13639 136776 106.83 127.34 11511 12364  92.78
Lysine 33758 481.34 554.63 33153 45517 43962 361.21 638.64 40295 322.86 498.66 322.49
Arginine 242.36 17684 11390 25941 180.02 136.02 30436 19142 12888 22449 176.87 11343
Total 410158  5751.09 5111.08 470836 490440 529242 540761 633671 458512  4516.07 592129  4517.20
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Table 21. Changes in free amino acids of Doenjang after fermentation for 150 days

(mg/100 g)
Doenjang

Taekwangkong Jinyangkong 05C4 LS

30 9 150 30 90 150 30 90 150 30 90 150
L-Aspartic acid 2334 2111 3783  26.46 - 27.95 22.68 4277 4433  29.99 - 33.86
L-Threonine 766 1289 1262 876 1419 1175  8.13 6.94 1.92 853 1349  5.80
L-Serine 9.05 7.91 1.61 1072 1322 1.9 9.16 6.44 0.65 1026 1355 3.4
L-Asparagine - - - 0.21 - - - - - - - -
L-Glutamic acid 2373 39.18 2783 2487 4396 41.38 2428 4414 40.06 28.92 4339 4250
L-Glycine 4.44 7.56 8.63 5.05 9.03 8.81 4.34 7.51 5.38 5.07 8.41 7.42
L-Alanine 1035 3314 38.05 1212 3785 3564 10.84 31.26 2853 11.73  35.99  33.29
L-Citrulline 8.86 - - 8.29 - - 9.26 - - 15.13 - -
L-Valine 11.33 2031 25.85 13.02 2149 2428 11.72 2456 2253 1341 1975 21.22
L-Methionine 2.69 4.35 5.33 3.05 4.58 4.81 2.25 5.16 5.42 3.46 4.16 4.58
L-Isoleucine 1119 2036 2270 1182 20.77 2211 1096 21.26 1627 1115 19.89 19.01
L-Leucine 17.77 3049 3585 2001 3242 3385 1881 3370 2783 17.88 30.10 29.06
L-Tyrosine 6.17 4.87 7.18 6.41 4.20 6.65 4.87 4.35 5.56 6.85 6.26 6.23
L-Phenylalanine 1208 19.65 2236 14.21 2079 21.89 13.28 2317 2262 1322 2020 20.42
L-Ornithine 1.17 7.91 9.35 1.31 7.26 4.15 1.15 9.56 1.28 1.55 9.42 1.07
L-Lysine 8.0l 1390 1427 9.05 1516 1583 819 1652 1691  8.56 1.35 1.43
L-Histidine 3.60 5.80 4.43 4.23 6.91 6.38 2.77 0.60 5.30 3.18 0.43 0.28
L-Arginine 2.92 - - 6.55 - - 5.98 - - 2.83 - -
Total 164.36  249.42 27391 186.13 251.82 267.44 168.67 277.94 244.60 191.73 226.38 229.62

_88_



LOX ZA¥FTo=z Azt @ o|AZFgtE s A st A3+ Fig. 4 ¥ Table 229 #ou
ZT 7E9] olaEepido] AT o]AhEetEe F FFE F vFe nvHAE Hd 9%
o] 373.64 ug/go 2 © Foll ol sAo] XA
uel EarER ARl S-S Btk 7P el E=dd olAEdEE FH7 A AH 9
aglycone & EjQl daidzein¥} genistein®]low, o5 AEL HAol Az A Fol H|3|

S/t e o ® HaE np JTtHOh &, 2009). ®e] wel ojAZetite] ke AnF o F

it
w
o
o
&
o
>~

o] Ehio] heid He ARt vhEY] wEold AR ET
Park 5(2007)2 #39 4 + oA &2 wdAlQ] daidzin?} genistine <74 ©]

& gel el 7FAsks vl aglycone B E|Ql daidzein? genisteine F7Fe Tl Bl

= olH T B olaEtE FEF2 Y5 T TFR A4V 2= B oo &=

A= =

nAEe] A wet e Yetdta &l th(Lee & Cha, 2006).

_____ malonyldaidzin Doenjang (Tackwangkong)
genistin
£ il malonvlgenistin
S vcitin
did.zni\v J 5 daidzein?i _genistein
H b 8 o 8 _h.\_/ k/ - " . : s s

ﬂ Doenjang (Jinyangkong)

Doenjang (05C4)

= Doenjang (LS)

Fig. 4. HPLC chromatogram for isoflavone of Doenjang during fermentation
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Table 22. Changes in isoflavone contents of Doenjang during its fermentation

(ug/g)
Doenian Fermentation days
jane 30 90 150
Taekwangkong 61.13 63.41 54.94
. Jinyangkong 26.78 80.11 60.92
Daidzin 05C4 69.99 47.61 36.92
LS 50.78 41.37 85.18
Taekwangkong 17.97 25.38 22.58
e Jinyangkong 26.45 45.42 34.37
Genistin 05C4 23.63 27.77 29.31
LS 33.46 32.43 48.79
Taekwangkong 31.49 23.17 21.17
. Jinyangkong 9.86 27.49 24.50
Glycitin 05C4 32.70 36.38 12.54
LS 22.36 14.53 17.07
Taekwangkong 10.45 14.17 10.53
o Jinyangkong 7.02 25.19 14.53
Malonyldaidzin o5 2210 26.34 11.34
LS 8.81 11.99 26.44
Taekwangkong 6.82 6.09 6.58
- Jinyangkong 19.21 6.30 20.64
Malonylgenistin 50 22.10 16.22 19.14
LS 8.81 12.28 15.55
Taekwangkong 138.29 126.34 131.65
S Jinyangkong 241.45 278.04 267.14
Daidzein 05C4 188.17 187.00 194.61
LS 280.99 259.03 267.30
Taekwangkong 134.75 119.43 126.19
Genistein Jinyangkong 254.80 277.45 275.70
05C4 209.98 210.85 216.91
LS 190.77 177.31 179.78
Taekwangkong 400.89 377.99 373.64
Total Jinyangkong 585.56 740.01 697.81
05C4 569.34 552.16 520.77
LS 598.97 548.94 640.12
(11) dFe] F s 2 Fdrweols 3
"o T ds 4 ZdERxolt IS AR A= Table 233 ok F A= FEFES
EE @3 w4 309 olF 0L = HAasturt vA SUHE = Ads B, gxT
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Table 23. Changes in total phenol and flavonoid of Doenjang during its fermentation

(mg/100g)
_ Fermentation days
Doenjang
30 90 150

Taekwangkong 1178.74+10.81°  990.71+14.15"  1090.06+12.93°

Jinyangkong 1098.16+0.97* 967.73+5.35" 1001.72+9.18*
Total phenol c B B

05C4 1196.54+1.12 1008.83+24.50 1058.03+5.93

LS 1103.01+7.71*  1061.91+14.15°  1068.71+1.48"

Taekwangkong 373.97+12.43° 389.48+1.72B“ 434.89+7.77"
Flavonoid Jinyangkong 312.47+10.53" 271.09+6.05" 332.59+1.724

05C4 361.90+28.49" 422.24+19.20° 345.23+17.95

LS 295.23+10.10* 361.90+ 38.05" 346.95+15.45"

All values are mean+SD (7=3)
ACMeans with different superscripts in the same column are significantly different at p

<0.05 by Duncan’s multiple range test.

I=]
o} ABTS #tZ 2AZA, Fe? chelating &4 2 FRAPY e
Holo A A3 Table 24+ 1000 ug/mLs =4 &4kst &4 wlask Ay}

ug/mLE =
% DPPH @tz &7 @42 A= 909 =4 Al &7do] =3tk ABTS @ojzd AAG &
1509 =4 Al 80% oldeoz 7Hd &4 o] g sttt 90d s Aldd = vE Bl H] e

ART AgolM feoHor B4 o] 2tk Fe” chelating 4 A3 54 30790Y
_]

X =
o] o Sralgen, 53 05¢4 L LS BAe] BAol felHew It 1509 %A
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Table 24. Antioxidant activities in 80% methanol extracts of Doenjang prepared from

during its fermentation

1000 pg/mL concentration of Doenjang extracts

Days Doenjang DPPH radical ABTS radical ~ Fe™ chelating Reducing
o o , power
scavenging(%)  scavenging(%) (%) (FeSOx eq uM)
Taekwangkon
wang 47.16+2.61"%  69.88+1.31¢ 80.46+1.95% 49.00+2.63
g
5  Jinyangkong 44.75+4.05% 59.87 +3.44* 86.63+1.385 30.36+1.78*
05C4 52.58 +1.39 70.64+2.17® 93.94+0.36 55.16+2.61
LS 49.06+2.69 70.81+4.38® 92.81+1.45 43.56+2.50®
Taekwangkon
. g 79.84+1.27 59.45+2.58% 86.70+1.97® 35.00+3.40®
9o  Jinyangkong 73.54+0.55®  62.03£1.49%® 7676293  28.92+2.34“
05C4 48.40+2.11%A 62.94+1.345 91.50+0.91¢ 48.92+1.54
LS 50.86+2.97A 63.97+3.135 93.06+1.91¢ 36.92+3.128
Taekwangkon - A o< o<
) 43.38+1.67 85.50+1.92 76.67+3.34 47.80+2.18
150 Jinyangkong 45.70+1.67C  84.10+2.06"*  66.06+2.43®  51.96+1.86%
05C4 40.71+0.49% 88.86+1.07%  64.00+2.99%®  40.36+0.95®
LS 39.88+1.41 86.04+1.90% 60.44+1.724 34.60+2.61

All values are mean+SD (7=5)
Means with different superscripts in the concentration (a-d) and same column (A-C) are

significantly different at p <0.05 by Duncan’s multiple range test.

5) LOX 2T oz Axd 4o x4 7|3Hd ogtet4 574 9 kst 244

(1) 2+e] pH 2 d =

Axg A 4o &322 me pHE o A 57004 4o AaHd b 4
ZFastd ol Bk thKwon %, 2010). Jang 5(2003)& FarwjAlo]l i 7-39] pH7F
A Mg o] ¥ A AL RbetAl fHAstthrE SAE A kgt SUkel & oAl Asitha B

gk mp U=, 2 A Ay ook AR ol AT
o
=

Qs Ayt oheh v, A
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Table 25. Changes in pH and salinity of Kanjang during fermentation

Fermentation days

Kanjang
30 90 150
Taekwangkong 6.3 5.36 5.42
oH Jinyangkong 6.17 5.25 5.32
05C4 5.85 5.31 5.42
LS 6.66 5.79 5.37
Taekwangkong 20.67+0.17" 22.43+0.34" 30.62+1.38™
Salinity 0 Jinyangkong 19.60i0.29‘2 23.9910.292 29.93+0.68
05C4 21.55+0.34 24.28+0.00 30.32+0.17
LS 19.60+0.00" 22.33+0.17* 29.93+0.45

All values are mean=+SD (77=3)

ACMeans with different superscripts in the same column are significantly different at p <0.05
by Duncan’s multiple range test

NS: not significant.

ArF 2 non-GMTL=Z Az 7] T3 2 Adde] FFS S A3+ Table 26
I A FF 9 SdY FF2 sA4d7e] AyEd we JAk fAAskded, 54 300904
Abolo] gazol o Zowm %A 907150d0lE BaH e stgoy 1 kRt 2k &
T HFFT ] vlE] AT o] FoHeE ke, 05C4 1HE R LS R B
T AT oAl Aol gt SddTEE T Y mAR AGFT e ol
gz vl8] FolHdoz =ged, olv IFFe 5EAA sucrosed] shFo] ofEle] Fol H
] = Aol 71lE Ayet At

—

f

Non-GME &9 4 & AAsistE WeE A9 23 = Table 273 2o & A4S

I gae oaf da Aol EalEHo] FsHA HeH, 2
} S

glopu] it Ak FF 0] 2 Aozt AU Hwang
5(2012)2 LOX$ KTI @iid ARFo= Az g T AdAFTEFS 1060.4071257.77
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Table 26. Changes in total sugar and reducing sugar contents of Kanjang during its

fermentation
(g/100 mL)
Kam Fermentation days
anjang 30 90 150

Taekwangkong 3.42+0.02" 2.39+0.06" 2.26+0.04"

Total supar Jinyangkong 3.86+0.09° 2.92+0.09° 2.75+0.04°
8 05C4 3.34+0.06" 2.38+0.11% 2.20+0.05"

LS 3.58+0.05° 2.38+0.04% 2.38+0.02°

Taekwangkong 1.01+0.01* 0.58+0.01" 0.60+0.05"

Reducing Jinyangkong 1.09+0.01° 0.69+0.04" 0.90+0.00¢
sugar 05C4 1.09+0.02" 0.58+0.03" 0.64+0.01*
LS 1.00+0.02" 0.53+0.00" 0.76 +0.00"

All values are mean=+SD (77=3)
APMeans with different superscripts in the same column are significantly different at p <0.05
by Duncan’s multiple range test.

Table 27. Changes in nitrogenous compounds of Kanjang during its fermentation

(mg/100_mL)
Fermentation days

Kanjang 30 90 150
Total nitrogen 1030.40 1731.20 1400.00
Amino type nitrogen 374.00 774.75 800.20
Taekwangkong  Composition amino acid nitrogen 197.29 275.82 311.48
Free amino acid nitrogen 16.93 34.18 27.67
Total nitrogen 1030.40 1944.00 1361.60
Amino type nitrogen 447.44 827.42 870.80
Jinyangkong Composition amino acid nitrogen 194.40 264.83 355.30
Free amino acid nitrogen 15.47 24.94 25.17
Total nitrogen 1068.80 1778.80 1497.60
Amino type nitrogen 426.91 848.04 967.24
05C4 Composition amino acid nitrogen 142.13 330.58 310.83
Free amino acid nitrogen 15.65 31.62 29.35
Total nitrogen 1030.40 1886.40 1361.60
Amino type nitrogen 486.81 821.76 862.19
LS Composition amino acid nitrogen 84.77 296.41 233.17
Free amino acid nitrogen 16.02 28.05 25.60
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Table 28. Changes in composition amino acids of Kanjang after fermentation for 150 days

(mg/100 mL)
Kanjang

Taekwangkong Jinyangkong 05C4 LS

30 90 150 30 90 150 30 90 150 30 90 150
Aspartic acid 20217 182.39 219.94 186.46 192.15 244.68 13131 21256 - 84.74  250.68 152.95
Threonine 5949 7939 10115 5350 87.10 11553 3699 9559 137.76 23.87  82.63  77.86
Serine 7411 10111 12713 7003 11275 14915 5012 126.28 17811 30.02 106.59  94.28
Glutamic acid ~ 409.11 512.75 577.43 383.80 53544 65431 28233 598.71 -  169.34 582.14 461.10
Proline 7176 14956 160.80 10529 13446 209.32 98.67 184.99 23540 55.68 132.77 128.40
Glycine 69.77 9377 11211 6698 10117 130.13 4450 11028 150.73 2831 106.25 88.35
Alanine 61.84 153.25 183.09 55.64 164.85 208.79 38.67 18157 250.09 2578 172.36 22.16
Cystine 10.07 1652 19.90 - - 18.94 - 1792 26.63 - - 15.36
Valine 62.89 9049 11383 5943 106.97 13475 3880 108.31 158.55 26.89 129.56 93.11
Methionine 1774 2549 3301 1452 2566 3423 943 2712 4082 676 2922  28.60
Isoleucine 58.01  88.86 11414 5413 9439 13095 3398 103.65 154.90 2378 101.25 92.20
Leucine 8246 129.12 16854 7673 13844 19423 47.30 156.08 233.80 32.03 146.79 135.69
Tyrosine 2507 5297 4714 3330 4587 5225 2265 5108 44.74 1361 54.06  33.99

Phenylalanine 95.29 8831 102.63 51.98 91.55 12027 34.28 105.63 144.30 21.72 105.77 85.24

Histidine 39.39 5133 6178 4035 4221 7538 2761 63.88 5144 1590 4080  31.43
Lysine 142.63 266.47 238.96 138.40 182.60 256.84 102.90 343.12 346.63 62.18 255.79 259.29
Arginine 58.28 3192 3480 6744 2932 3456 55.85 31.88 3536 2455 3012  23.26
Total 1500.08 2113.71 241638 1457.98 2084.95 2764.31 1055.38 2518.65 2189.27 64516  2326.79 1826.26
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(5) 7b7el fejolm it ek
Table 29 2whg 9 LOX 2RO Axd 13 H471e] e §olohwsl
2 e Asfolt) 713l A

A A7k AR 00 FEloprtel & FHe gETel BT el 9

Hla] wabeh el %4 150%6] 05C4 (e izl wla) tha me g

Table 29. Changes in free amino acids of Kanjang after fermentation for 150 days

(mg/100 mL)
Kanjang

Taekwangkong Jinyangkong 05C4 LS

30 90 150 30 90 150 30 90 150 30 90 150
L-Aspartic acid - - 3.37  5.16 - - 4.77 - - 6.07 - -
L-Threonine 6.15 1324 11.72 536 1116 11.72 546 1250 14.12 6.16 10.31 11.27
L-Serine 7.79 1589 1452 693 1438 1514 675 1675 17.96 7.14 1311 14.25
L-Asparagine - 2.11 - - - - 0.53 - - 0.45 - -

L-Glutamic acid 2232 4599 4047 1638 38.10 35.75 14.03 4424 4295 20.87 47.10 37.68

L-Glycine 405 813 751 354 667 722 313 754 858 371 734 721
L-Alanine 851 3388 2823 7.09 27.01 2714 695 3041 3154 737 29.00 27.88
L-Citrulline 9.35  0.68 - 7.50  3.32 - 6.17  0.40 - 7.65 - -

L-Valine 9.68 19.03 16.27 7.29 1545 1515 5.61 1688 18.07 6.58 17.74 14.52
L-Methionine 289 042 48 184 034 325 140 354 397 147 421  3.00
L-Isoleucine 750 1745 1544 6.69 14.08 14.29 573 1548 17.22 6.85 1583 14.17
L-Leucine 12.23 2723 24.02 11.24 2285 2257 1096 2539 27.18 10.65 2451 22.36
L-Tyrosine 321 874 624 330 68 563 530 722 403 399 739 491

L-Phenylalanine 771 1714 1463 6.84 1457 1340 7.03 1538 15.83 6.95 16.63 13.53

L-Ornithine 121 1537 568 133 187 399 189 1729 809 152 751 11.90
L-Lysine 933 1913 15.08 848 1547 14.40 9.21 1858 16.90 8.67 17.83 13.61
L-Histidine 277 697 518 272 249 482 265 526 216 276 321 1.79
L-Arginine 458 201 149 559 054 069 787 062 057 470 - -
Total 119.30 25343 21470 107.29 195.18 19514 10543 237.49 229.17 11355 22171 198.10
e frElopn At 2SI gk el dFES VA= T8Y 8Qe R, aspartic

;_g

L
pos

acid®} glutamic acid= o 43S 11, glycine, alanine, lysine, threonine tHukol <3

¥-S 11, methionine, valine, isoleucine, phenylalanine, leucines &4t 4¢SS == oz
d#ld Atk (Jung 5, 2012). Aol weol FfiEo] A= 2 A glutamic acid:=

© Ao ME 7HE wol dElo e, & %ao}nliﬁoﬂ el of 13.31721.24% 5 #4A

ol
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3Rt Won & Song (2013)2 87 Eul, =71, 7IAE #H7Fs 1H89] #7

225.67346.8 mg%etal Has o ol E AY AztHrc} =& ol ol 7HEd H
7he ds x40 Ao, U] FF, vF T ZF vA=el g opnxil 28T Eet
2171 wZol et Abs )

Non-GMZF o8& A %3 7+ <A F olAZetE ko] WH3tE el A= Table 30
H o] A&

I 2o B Ao 1A HAEY ol AZEHES daidzind glycitine 2 F 2F T HEHIJ S
W, FEel A= KHolx| fdth Aol Mg weh o]AZehde TS B R
Sastlon, oA o] AZetE e kel Aok v AL HFd HEH o EAHI =4
B F FAFE] o3 Aow AU Kim (20080 H=d AxRA ALgHE #FQ
Bacillus sp. SP-KSW35& o] &3to] Az 1HgddA ] AZFd olaEdE 5 glucoside® dF

9] daidzin® 1652718.26 mg/kg o2 WEMsEIL genistin® A& A il B skt o=
2 A3 Aol dAstow daidzin® FEFS 2 AR A sS4 30¥elA 23.71727.20
ug/mLO & v =& 3Fako] Q).

Table 30. Changes in isoflavone contents of Kanjang during its fermentation

(ug/mL)
Kanian Fermentation days
jane 30 90 150
Taekwangkong 27.20 17.37 27.53
. Jinyangkong 28.57 21.87 23.48
Daidzin 05C4 23.71 22.85 26.31
LS 26.99 17.68 29.07
Taekwangkong 6.79 8.83 13.17
" Jinyangkong 7.01 7.41 13.56
Glycitin 05C4 10.94 17.65 13.58
LS 7.11 6.08 11.21
Taekwangkong 33.99 26.20 40.71
Total Jinyangkong 35.58 29.27 37.03
05C4 34.65 40.50 39.89
LS 34.09 23.76 40.28
(7 174 & s 2 SR o= 3
zko] 73}

el & dw % EEecolE S UEkd Ay Table 313 Zv A7
el Frbete AEe E%igﬂﬂ, =70 309l wlE &4 15046l F vlE

LS 7o) 829.41 mg/100 mL& 7} =gkom, &4 9093 150+ a7 e2g 113
°] 193794 mg/100 mLZ 7} ¥ty Zelnols ke 3097 A7 Hx
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W R B Aol A Tehuieol=

]
griolt Fapo] o & AL B w) WY L 05C4 AL B

Table 31. Changes in total phenol and flavonoid of Kanjang during its fermentation
(mg/100 mL)

Fermentation days

Kanjang

30 90 150
Taekwangkong 755.38+4.26" 1022.78+3.05°  1937.94+15.41°
Total phenol Jinyangkong 716.14+2.10" 982.73+4.59" 1024.39+9.93*
Ot PREIOL 504 731.92+11.95°  1001.74+12.28°  1219.38+12.63°
LS 829.41+11.47° 975.85+10.79* 1045.43+6.68"
Taekwangkong 192.31+2.49" 290.01+19.56" 568.53+14.93"
Flavonoid Jinyangkong 167.17+14.67"®  420.04+14.13° 713.65+23.74°
v 05C4 124.78+11.40" 413.58+8.62° 722.27+25.26°
LS 314.44+44.01° 315.88+5.42" 618.82+17.95"

All values are mean+SD (77=3)
ACMeans with different superscripts in the same column are significantly different at p <0.05
by Duncan’s multiple range test

AeFor A% A4S FFFE 10, 20, 50, 100 yL/mL =2 W= 34 sto] kst
84S =438 Ax} DPPH, ABTS 20z 27 &4, Fe? chelating 84 2 FRAP &4 =%
S dd% foHor Frkston, 4 7]7kel Ad#gle] 100 ul/mL
ol A 70% o]Ate] AAFAS HTE Table 32 50 uL/mL XA &2k3t A& w
A3 DPPH 2z 2AS4e 54 907150¢ Aol LS zhgo] EF Alzel Hla] 2%
2 Aol =gtk ABTS oz 2AZA4L 150 4% 05C4 1S A9 =
A 90% ool AAEAS BT Fe? chelating 842 %4 909e LS 7Hge] &4o] ¥
3 7rgel wlEl oA er gkon 1509 SAAlClE 05C4 2 LS 7o) & gl 2
of Hla Tt mRo fro] A Aol ol 3tk FRAPH | ol¢h e &4 30790d 4
of LS 7Hge] Aol tha Egko), 9071509 A g A AEZtel FoAE BYlony,
g zH= ol At

Shin 5(2010)¢] X113 90d &< =43

o &

rol

np= o] 100 uL/mL s =olA4 DPPH &)zt



284 (B46%)7 ABTS ozt &AL (5721%) de A723(E & A9 Hlustd,
& AelA AAd AlRdAM FAol H Fsits AS o Sl

Table 32. Antioxidant activities in Kanjang prepared from during its fermentation

50 uL/mL concentration of Kanjang

Days Kanjang DPPH radical ABTS radical Fe* chelating Reducing

scavenging(%)  scavenging(%) (%) (Fesl())jviezr m

Taekwangkong ~ 82.47+3.08" 95.00+0.59" 96.43+0.65° 95.80+1.73"
Jinyangkong 85.02+2.57" 95.62+1.96" 91.41+2.86"® 79.08+3.29"

3 05C4 84.21+5.14° 99.08+0.77¢ 93.24+2.53" 93.32+2.79°
LS 70.70+2.31% 90.92+1.75" 89.24+1.81" 96.04+2.38"
Taekwangkong  66.51+1.09" 97.54+0.28" 33.06+2.42° 94.84+1.66"

% Jinyangkong 66.32+2.40" 98.15+0.93" 24.22+2.09* 93.40+2.20*
05C4 72.28+2.34 95.35+1.27* 26.67+2.12" 92.76+2.42"

LS 81.63+2.31° 98.32+0.87° 70.94+1.20 97.16+1.78"
Tackwangkong  88.99+1.59° 93.92+1.09° 51.94+2.92° 93.48+2.58""

150 Jinyangkong 84.43+1.65 95.89+1.73¢ 47.33+2.43" 94.44+1.89*
05C4 87.24+1.64" 87.66+1.84" 53.22+1.64" 95.88+1.13"

LS 93.74+2.00° 91.35+1.80" 54.83+1.87" 92.84+2.01

All values are mean=+SD (1=5)
Means with different superscripts in the same column (A-C) are significantly different at p
<0.05 by Duncan’s multiple range test.

6) In vitrodl A T4 2 #HZe] A4 s g3}

(1) Fd "=
LOX7} 2% non-GM3F o= A% Y FHAo] n vitrool A Fd2HE SHIAS

=43 A3 Fig. 59F 2o ®g F5o vl /MAE#l F5(70.21%)e] &Aool 9

%}Qt‘%, HE F5(63.93%)= A5 Kozl o). vlFd Hgo] wvla] 05C4 2 L

&2
A

I8

o
S

ax
[o
fr
o Hir

n
)
ol
rl

gl &

AR FRE PRFoR AT TR FATA U TP L AF TR vja F
9 EeRwol= o] FelHow BgY] WEoR B AToA AHE TR %’—ﬂl*ﬂli
FABYL AR Fo o= e D ojaTel F93 o] Uk Ao oA
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Fig. 5. Cholesterol adsorption activity of tofu and Doenjang manufactured from LOX-free

genotypes I1n vitro.

2l 48 AE5FS AFESEY Oil red OZ AlE FAS 3
°of FeE #Est AEUe] FAAL] F& FASAT FH Az AME¥ LOX ZEF
o A4d A F3Ut fEHA &= preadipocytef’ﬂ H]gko] adipocyte®] AWAAE el

ow TV Alme] FE7F S7HEl whel Zaske Aol diE (e Al
40 pg/mL 2 150 ug/mLe] FE2 F FE= ATl Fasd=d, 40 ug/mLe F
To A= AlEREY] FolabE flloem, 150 ug/mLe] sEolAE A4 M Al fFolH o
vtol A A E W At A4S AAe A

Tofu Doenjang

15
E B Taekwang E 12 dnsd 9
a a [ Taeckwang
e <
o) B Gaechuckil 8 0.9
0 - mO5C4
) o T 0.
T Jinyang H 0.6
) ; OLs
> 303
) E
i

0
Fresh Insulin -~ 40ug/mL 150 ug/mlL Fresh Insulin ~ 40ug/mL 150 ug/mlL

Fig. 6. Inhibitory effect in extracts of soybean for tofu and Doenjang on adipocyte

differentiation in 3T3-L1 preadipocytes.
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9 Azl AHgE LOX Z2HTo AWAE W A 23 dAse FE229 v=7
S7bekel wel ashs AdFolfla, ¥ FE=9 AY7E adipocyteo] wlgto] w4 &y o
AEAE AATES At 40 yg/mL B 150 ug/mLe] T A 065C4 FE2ES A
= W AgEAe s =A YEES™ adipocyteol Hlsko] Aol oF 38766% <Al
= gld 5 A

7) DAL -FH EE Holol] FHo EdtFold whE dF ] Al AE dE Wt

of IAY-ZYHE 2ol BF o 10% o=
A3l U Aol EELS Table 338 ). Ao] AHHFe

%%L%OISM 553+ A}%é}%% o) A= gL

Aafato] v)E TAN-ZH 2HE Ao A foHdom vron) AFZEe] HElsE nE
At ol Fe A Aozt UL, AHolase ERa E FH Foldto]l ATl vle
o]& o7 =9ku}

Table 33. Changes of the body weight, food intake and food efficiency ratio in rats fed

tofu supplementation

Total body
weight gain FER (%)”
(g/4 weeks)

Normal ~ 104.00+5.48" 316.00+16.73"°  20.26+0.33° 212.00+13.04"  30.76+1.64°
HFC 104.00+548  340.00+24.49  18.04+0.60°  236.00+£23.02  38.45+3.11°
HFC+T1  104.00+548  344.00+32.86  17.92+171°  240.00+30.82  39.36+2.83"
HFC+T2  106.00+548  340.00+31.62  18.09+1.23"  234.00+27.02  37.97+2.10"
HFC+T3  106.00+548  348.00+22.80  18.85+0.67°  242.00+25.88  37.85+4.78

Initial body Final body Food intake

Group weight (g) weight (g) (g/day)

“PValues in a column sharing the same superscript letter are not significantly different at
p <0.05.

YRefer to the Table 1

“Values are meantSD (1=6).

YFood efficiency ratio = Total body weight gain(g/4 weeks)/food intake(g/4 weeks)x100.
2) 85 A4 H+ ¥}
H A

IAY-ZFY 2HE Ao]2 H|vto] fFR¥ 3 FH oA LOX Z2¥EFT S
14

=
131, 444 2 & 2dzvHE 39S £4% Z3= Table 34
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ob 2ok F ARG Aol 7hg wola, tiEatel] wisl £ goltel ] ghasiglon,
T owolw T JNH#L FRES Hold HFC+T2w e & AATFo] Fofdez 7 tokn
TAAAL] FEFE dEwel s mgten, AAwd R Folwe] HRd £EoeR f9
Ao vrg gis Btk & FHU2HE §92 5 AF FF fAS Agor FEE F
olFoR T FULHE FFel #aHAUL, I FAME AHK FHE HolF HFC+T2w ]
freld oz 7hd s s UEisiy

Table 34. Lipid profiles in serum of the rats fed high fat-cholesterol by tofu

supplementation

Group” Normal HFC HFC+T1 HFC+T2 HFC+T3

Total lipid (mg/dL) 218.48+3.16" 342.81+14.96" 296.50+4.84°  267.03+6.85" 300.72+16.10°

Total cholesterol oo/ 5600 1960413620 118.2842.28° 107.53.+158°  115.23+2.66°

(mg/dL)

Triglyceride 36.69+2.18°  49.35+542°  3854+177°  33.6242.22° 37.62+3.02°
(mg/dL)

HDL-C (mg/dL) 33.11+3.61"  22.43+3.87°  23.26+1.70° 29.47+6.25" 21.44+0.99°
LDL-C (mg/dL) 4375+256°  112.43+341°  105.28+2.26°  94.47+195°  102.96+2.81°
CRF 1.76+0.17° 5754074  5.08+0.36° 3.79+1.01° 5.36+0.26°

“Values in a row sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=SD (7=6).

(3) AST % ALT &4

g T 7T ol AxE

i
— L

Bul= AST 31 ALT &4 & 543 A3+ Table 359 &
%

7 siekom dizatel Bl FH Holdell A srolx| =

il 2lolol]l &3 3k FEko] FrkE dF AST 2 ALT 24 F7h9% (9] AuAo]
om ojuf Atz HItEE Az Akt Aol oW AST 3 ALT @42 #adtia
Hiawo] Jrh(Mun, 2004). webx 2 AFAR, A E-ZFd 2 =
AST 2 ALT &Ao] thxatel B8] 97 A &
kst G HEAdol E o AAET
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Table 35. AST and ALT activities in serum of the rats fed high fat-cholesterol by tofu

supplementation
Group” = (Karmen unit/mL) =
Normal 68.50+ 2.89% 21.75+0.96
HFC 91.00+2.16° 33.50+3.11°
HFC+T1 82.50+2.65° 27.00+2.16°
HFC+T?2 73.75+1.50 22.75+1.71°
HFC+T3 80.75+1.71° 25.25+3.20°

““Values in a column sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=+SD (7=6).

~ZE~EHE Aoy A 571 B Fold F 1
—;~

-
x4 90 2w Fo] A4 F@e AT Aubs Table 363 2k 1k 240 & A4 FHe
el A 2220 mg/gol9lor] tEe 599 F7hel 13100 mg/goldlth HE 2 A% T
Bogole Yaia FoAE Holx ghgtoit, AHs TR F|E(HFC-T)E 4o
Fadt & 2A2H0E 2 FAAY FFE gx2Tol ma) TR FolRelA foH i
s wgdon dziel vl TR FolFeld BF feoqow FaHdt

TR S SR Fold £ aA-FALAE 4ol 030l B F Ad FLL Table
3790 R vhe} o] & A4, & TelxuE L FAA Sl Aawel e gzl
242k 2300, 516 2 1100 27}:&1 CEE Folite Bl F & AQ wEHe gxe v
A freldos FAMgou, TR EFRA hE foAt ddt FAAY gEe a2

MA#L T wolwto]l izl Hlsﬂ W-MOE T7rE R om, 53] A4 FH Folel w
ol 7H i, Rk T Fol(HFC-T3)2 txtel vla
H=o MiEd= gzl vs] F5F FoldolA ta S7hE Ao
ct.

g7 dade] A FH2dHE A3 23 = 5 T arginine/lysine (A/L)2] H]7F =7] o
Folgbs Byl JEd(Eklund & Sjsblom, 1980), # ¢17toll Ab&¥ Fo A/LvE Ej33F 0l
1.05, 7N&#1e] 1.27, x1gFo]l 1.03%0 o=z & w(lee &, 2013) diF o] FhA|QlEh
A/LH7E ol AW Ed &HE A skel a4 oldv= Kim & Kim (1984)9] K18t x| 38k
A3k whekA ﬂﬂﬂ*—é’—ﬂﬂﬁﬂi ”oloﬂ MAFL F5 Folire dxwd Al & AHe

136, SHARE 180, F FA2HBL 130 FEOE ETo] F7hd o] Aol Fo A

1o
)
N
£
;9_/
)
iy
I
b

of

A ol 9l
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fra W BehpiolSo) oJdith: mu(Jang F, 200909 FAE Avtet AAEm, R Fol
of e AV AR Pk T TR o@wRel ALY, AR FRe Fehwwel=4 EAol

Table 36. Effect of various tofu in liver lipid contents of rats fed high fat—cholesterol diet

(mg/g wet liver tissue)

GroupsD Total lipids Total cholesterol Triglyceride
Normal 22.20+0.27% 3.38+0.14° 14.06+1.72°
HFC 131.00+£1.36°¢ 10.72+1.38° 47.82+1.78¢
HFC+T1 122.28+8.91° 8.13+0.80° 41.29+0.82°
HFC+T2 112.51+6.91° 7.16+0.82° 35.59+1.78°
HFC+T3 124.12+8.86° 7.66+0.68" 37.57+0.77°

“Iyalues in a column sharing the same superscript letter are not significantly different at
p<0.05.

YRefer to the Table 1

Values are mean+SD (n=6).

Table 37. Effect of various tofu in fecal lipid contents of rats fed high fat-cholesterol diet
(mg/g dried feces)

Groups” Total lipids Total cholesterol Triglyceride
Normal 19.46+3.79° 2.434+0.15% 0.85+0.16°
HFC 44.47+2.16" 26.75+2.19™ 4.36+0.19°
HFC+T1 55.60+3.97° 29.46+4.00™ 5.56+0.32°
HFC+T2 58.77+3.39° 32.18+1.07° 7.73+0.61¢
HFC+T3 56.44+2.17° 26.03+4.54° 4.95+0.64"

“IValues in a column sharing the same superscript letter are not significantly different at
p<0.05.
URefer to the Table 1

Values are mean*SD (n=6).

-

F 229 AA W &4F oA Al SOD, catalase ¥ GSH-Pxo] A4S =A3 Ayt
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Table 387 #Zt} Aol Hla] tjxwe] Fakstas Fdo] tha vk o, A4 o4
© Zskth TR Folwe dEael M EF folHow FUHHA=d, SOD #42
of w®la] 14722v) SrtERAeH, g FH Fol(HFC-T3)olA Aol 7HE =dth
Catalase &2 1.87264, GSH-Px €42 147199 S7t= o /MAH# 5 ol (HFC-T2)
ANA fFe]Hor ddo] Eokrt

b 2ol A catalase?t GSH-Px &4 & (+)9] AA#AAE 7HA™W FxF oA genistein?
daidzein wolA] 7+ 22 9] catalase ¥ GSH-Px Ao FdU3 S Belva Bz o 3l
=Hl(Park =, 2006), ol ¥ A 23t A= FFo|drt. o]AZdHE S frg] gzl
olgh Al %*—1 of iy A3t ZEHZAM MEFTAS dSAFoRA At SA4s
L3ets Aoz waso] glth(Lee, 2001). ¥ A7 A ZAN-ZH2HE Fo] HF A
LOX Zo F FH9 FolatolA 3+ 24 e 3ikst &4o] F7hd
S H Eg H=53E(Kim &, 2014)¢0 7]Q1e A3 =2 o AxIth

<

Table 38. Effect of various tofu on SOD, catalase and GSH-Px activities in liver of rats

fed high fat-cholesterol diet

D SOD activity Catalase activity GSH-Px activity
Groups ; ) . . .
(U/mg protein) (umol/min/mg protein) (nmol/min/mg protein)
Normal 22.37+1.37" 1.36+0.64%" 308.87+18.18%
HFC 19.14+4.13° 1.20+0.29° 288.37+14.79°
HFC+T1 26.69+2.70" 2.67+0.42 415.47+3.50
HFC+T2 32.05+2.28° 3.13+0.61¢ 553.19+1.19¢
HFC+T3 41.55+2.14° 2.11+0.11" 459.24+13.23°

“IValues in a column sharing the same superscript letter are not significantly different at
p<0.05.

YRefer to the Table 1

Values are mean+SD (n=6).

8) A -Fe 2 E Aolol B Ewold wE A AU Ad A ¥}

(1) AFRst 5 Hola s

HgE 94 05C4 94, 1S 94 23S axl-ZYAHE 2o 5%% &3tste] 571
[e)
=

Holg & AT W3 % AHolaes A 3= Table 39¢ #t}. HFC ¥} HFC+DI1+ 9]
AsS7tES 337342 ATl 7 =4 vdewt €98 Folit SollAs 05C4 9%
I LS #4445 Hol3k HFC+D2w ¥ HFC+D3wre] 27| Azl ®la] Aso] oF 328 7t

thEwte] vl fojH oz vHA vEelgth it Aol FH FS Gt HFC+D3w ol 7HY =

- 105 -



HAZE A7t gl
20069 vme) 2 oW, HolpALe AYTL ALH BE AATAA KA 9D @
| T

wolToA AFF7FHo

1t (Lee %, 2013). wapA] B

AN
= 0E 5 QAT aA Aol

Table 39. Changes of the body weight, food intake and food efficiency ratio in rats fed

Doenjang supplementation

Total body
weight gain FER (%)”
(g/5 weeks)

Normal ~ 110.00+0.00"  326.67+11.55"  20.3340.10°  216.67+11.55" 31.34+1.51°
HFC 110.0040.00°  360.00+20.00°  18.59+0.91°  250.00420.00°  39.55+2.33"
HFC+D1  100.0040.00*  343.33+5.77°  18.60+0.88"  243.33+11.55° 38.50+1.07"
HFC+D2  106.67+5.77" 346.67+11.55" 18.82+0.64°  240.00+10.00° 37.53+1.93"
HFC+D3  106.67+5.77"  346.67+11.55" 19.22+0.41"  240.00+10.00" 36.74+1.36"

Initial body Final body Food intake

D
Group weight (@) weight (@) (g/day)

“PValues in a column sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=+SD (1=6).

YFood efficiency ratio = Total body weight gain(g/4 weeks)/food intake(g/4 weeks) x 100.

IAY-FY 2HE Aol vRrE FEd dAF o LOX AFTo= xﬂ}_rd H03g Bas 5%
2 Folzk I A AAFH BAT A= Table 403 2ok dHo & 43 F Zd~
HZo ke Aol 7bg wigtew I thg o2 HFC+D3wo] At %*éx]él% HFC+D2
@, HFC+D3wo] A3 fFo|x7F #gkom, HDL-ZF#~HE &S HFC+D3w5(34.93
3 FFS H3th LDL-FH2HE 9 2 A¥d 48 9@8AF=

>~
~
gdatol ThE wekan tleaS Aol vl A4 260 B 339 = yERs ey HFC+D3
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o el vl oA o wstov a9 AT E oAbt /IATh

Lee 5(2011)> 2AM-Zd 2HE Aolo] diF, A=, @S o3 dAd d3 5 %
ZY2HE 2 LDL-ZFH2HEL Fo8A 7 °
ZH s Ee] T st Hausged ol A
A ®HFe dF FAAAY 4 ZU2HEY] FEE HFE
of tigt LDL-Zd|~HE9 sEvx 49 T
wol7h % ZdUzHES] 5 Astd SAHAQ dFS A= AL
S, 2000).

Isoflavonoid= W& A T Ho] ZF71st= Aoz dato 93] AAEH= a4y A
g 249 TR ATy @Fo] dF AE A grt ava dHA Jdh((Lee S,
2011). webA B Ao A2 aHE AolE Qlg Hvt fk AFA "G Fole
= HFC)O Hlel e A4, %i'ﬂiEﬂ%, SAAY 2 LDL-ZFd2HE2S a7,

B Folut FAAE 05C4 A Folat )
LS 9% %O]‘E(HFC+D1, HFC+D2)°] o] g34olgleom, 53] LS @4 wola(HFC+D3)o]
A vk el @ AATHS Kol Ik fFdEY LOX 23 F 949 aAEF

@Rt SdoA o] vt ZEH Ve AEoRAMe] el 7t

L}E‘rlﬂoi g o
¥ vF dth(Lee

Table 40. Lipid profiles in serum of the rats fed high fat-cholesterol by Doenjang

supplementation

Group” Normal HFC HFC+D1 HFC+D2 HFC+D3

Total lipidmg/dL) ~ 198.50+17.29°” 331.09+9.27" 281.13+9.61°  270.56+9.68°  237.89+11.31"

Total cholesterol 55.69+3.53°  12550+4.29° 122.34+4.98° 121.09+2.77  113.69+3.04

(mg/dL)

Triglyceride(mg/dL) ~ 34.69+1.97°  47.87+2.60°  38.42+1.66"  37.09+2.13" 35.60+2.29°
HDL-C (mg/dL) 32.95+2.32°  22.93+2.84"  24.01+263"  22.76+2.74° 34.93+2.14°
LDL-C (mg/dL) 42.36+4.26°  111.76+£4.55° 108.04+3.27°  109.31+2.38°  100.19+3.61°
CRF? 1.70+0.15% 5.54+0.52° 5.07+0.64° 5.37+0.51° 3.28+0.23"

“Values in a row sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=+SD (1=6).

YCardiac risk factor = Total cholesterol/HDL-cholesterol

(3) AST % ALT &4
LOX dgFoz WwE 94% 557 EFFIF F AST 2

2ol
ALT &4& 543 Ad= Table 413 2ok AST 3 ALT 242 65789 U/mL, 23735
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U/mLe W= BF AAare] 7B vikon gz (HFC)o] 7 Eokal ®7% wo] AgT
A fFeHor #Aass AEFES Yl 2% Holw T e 9% Fol(HFC+D1)¥
05C4 #7% Holw(HFC+D2)3toll = ol xk7h gllem, LS ¥4 Fola(HFC+D3)e] 7Hd vt
gAS HAh

H e AFFAQ ASTO ALT 4L A wAoly 458 S0 7HAEe] Fofjrp
el dFoz wEo]l IxH yehue Aoz F8A4 AE AF 5o ¥F AST ¥
1& 2tk Baso] drkLee %, 2000). Lim 5(2008)2] -0l <& &3
ZHl~ElEe AT v A nFEF o] hFTEpEo] koA AWk Aele] ogk AST9F ALTS]
A 7 FE AT Bk Eek g | ¥lE] LOX A
HE 949 olaFetE ol o Btk A7 Z¥(Kim, 20142 v Fo] & u & Ao
Mol LOX Z3F 9749 05C4 974 Folw(HFC+D2)3} LS B4 Folw(HFC+D3)ollA AST
2OALT &Aool @td A AW olo] Fol& Eolxl 7k Ve EAhggo] g olaF
F 5ol 9d HaE Aoz AAAERRE LOX APFT HF9 Fole AW

AFo e 7+ 7% AddE E38d Row Az

N

9
Sy

Table 41. AST and ALT activities in serum of the rats fed high fat-cholesterol by

Doenjang supplementation

Growp” AST ALT
(Karmen unit/mL)

Normal 65.00+ 3.56%? 23.25+1.26°

HFC 89.00+2.94¢ 35.25+1.89¢

HFC+D1 84.50+2.38° 32.00+2.16°

HFC+D2 81.50+2.08° 30.25+2.22b¢

HFC+D3 76.50+2.38° 28.00+1.63°

“dyalues in a column sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=+SD (1=6).

(4) B35 Adstes g5 2 ks 24

FEol g 934S nAN-ZFdU = E Aold 5% @] dAF A 3018}%}—%
AZdstet =2 gatsl 24 EA e Ay Table 429 2o A A #akslEo &
=7 LS 9% Folw(HFC+D3)e] fred o= 7bg siekom 05C4 €% T;LOHL(HFC+D2>,
4 ¥ Folw(HFC+D1), Wx=w(HFC)el <=olflth @abst &4L 05C4 | Hol
(HFC+D2)# LS €7 Fola(HFC+D3)e] #olAow AA yetgon AFTHTE 52

E=

3
=
3

o o

g

rlo

O
SUR)

=
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o] #4& Bk

g Fe Rl Ee] AFH7E AR ARl Fatste] w A= G g Aol A= (Han
5, 2008), M el 7k

o gaFo] m2HA 7|Qld Aoz HaEoe] k. B Ao AAstsEe] FaFo] AT
I oAz SE LS 9 Folwt(HFC+D3)e] Al A /A aadd Aoz Azbem,
Bl wdHh 06C4 F LS €9 o]hZdehite FiFo] =dd A8 A7 432 Hok(Kim,
2014), 53] LOX ZA¥T ol 41 T o|AZgE o] Tty wate] 28 a4
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Table 42. TBARS content and antioxidant activity in serum of the rats fed high

fat-cholesterol by Doenjang supplementation

Group” TBARS content Antioxidant activity
(mmol/mL) (%)

Normal 22.37+1.48" 80.43+1.27"

HFC 40.64+0.86" 75.20+1.08°

HFC+D1 27.56+1.48" 81.13+1.03°

HFC+D2 30.52+1.48° 84.38+0.65°

HFC+D3 23.60+2.38° 85.73+0.93°
“dyalues in a column sharing the same superscript letter are not significantly different at
p <0.05.
YRefer to the Table 1
“Values are meantSD (7=6).
(5) 7+ 24 2 Ba 39| A4 g

SFANA LOX AEFom AxT dFS uAY-ZH=HZ Aol 5573t EFHolg 5
T xH T F AL, AL, & FUaHE RS 243 Ad3%= Table 439 2dh 3 =
210] ZF AATHFS Aol 20.16 mg/gl 2 7F ki i = (HFC)o] 129.73 mg/gl =2
7V Egow, B HoldolA FoHer Aadded 53] LS ¥ Folw(HFC+D3)o]
grel W oF 2520%9 4AE it FHAAY] FFE el e B ol
Aagort BEd AFHFC+DD &) 05C4 |4 HFC+D2)¥ LS ®©4 F o] (HFC+D3)°]
FOMoR ve $FS Ry F FesAEe FHE JRTUFOC sl BF Fole
A tha asta oy EAA FojAE it

T Fo Ad FqFs B4 A Table 449 2ok F A4, & Fd2HE 2 4 A
A gere AdTol oMo by wgkm, daEEe AR oF 2471450 FrhHglow,
49 FolTe txT va fHoR IRy, FAR B u LS 9 Foliel 713
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Table 43. Lipid profiles

supplementation

b 7 =
s

, soy peptides, globulin 5 ¢]
2% HMG-CoA reductase®] &4<
Ba7F Jdth(Lee &, 2011). A =%
4, 4A4, T Fd2HEY FdFo] s

2]
F nattoES Fo3k 3179 v T FHAHE

in liver of the rats fed high fat-cholesterol by

1=} [e)
‘T‘HELE

=

DAY-2Y 2HE A

SR AAAL Fol
A=d(Kim &, 1995), o= & A9 FAE Aol
Tor Azd fgel Fol7h nAR-2esHE Aol

NAo R 05C4 943 LS Aol 1o Ad F=

R

(mg/g liver tissue)

Group” Total lipid Total cholesterol Triglyceride
Normal 20.16+2.40% 3.32+0.43° 11.90+1.69°
HFC 129.73+3.11° 8.74+0.76° 41.84+1.40"
HFC+D1 117.55+3.18" 7.8240.49 40.44+2.36"
HFC+D2 110.73+3.86° 7.29+0.61" 37.27+2.28°
HFC+D3 97.03+3.70" 6.58+0.88" 34.19+1.71°

Doenjang

““Values in a column sharing the same superscript letter are not significantly different at p
<0.05.

YRefer to the Table 1

“Values are mean=SD (7=6).

lom, mAZe oa) wEE o Frra(
SeUl2EE Agdec] ol AWWA AF ool §8F A
=

1997). ol&gt A+ A= fra B2 oFe EEd 94??5_ nAdE Sl



AAleta W] A widges S7HAA AW AE A4 FHsHE

Table 44. Fecal lipid profiles by Doenjang supplementation in the rats fed high
fat—-cholesterol diet

(mg/g dried feces)

Group” Total lipid Total cholesterol Triglyceride
Normal 18.80+0.73% 2.0640.18 1.39+0.11°
HFC 44.68+3.51° 29.84+1.94 5.61+0.35
HFC+D1 50.16+0.85° 31.57+0.32" 7.08+0.48°
HFC+D2 47.52+3.10" 31.56+2.26™ 7.58+0.42°
HFC+D3 51.650.68° 33.80+0.97° 7.87+1.25°

““Values in a column sharing the same superscript letter are not significantly different at
p <0.05.
URefer to the Table 1

Values are mean=SD (17=6).

©
By
N

o HAAS Fol Al F7FEF T SOD &4 05C4 9% F ol (HFC+D2)¥ LS
o]7H(HFC+D3)2] SOD &Aool fox o= il catalase A2 HAF Folat kol
A7F flAth GSH-px &/ W= (HFC)el Hlsl €% Feolao]l 147164 57k A=t
S B4 Fol(HFC+D3)ell Al &4 o] 714 =kt

Jo i
o ox
oy

Jm
ol
e

A 82U 2EHE AolE Hold dETe UdFT 3 F5TY FEEY T FolF A
oA I 249 A EE T Hlel AFe SOD &Aool %oy, T TR/
of & Azt Foake fldtha 2aE vk J=d(Yun 5, 2005), ol& 2 <A Aie}
AA 3t Aol et gk diFdrleEsEo] A Atalel kst mA = o] dig A
Tol o, i Fauat, A, SR ET, BV ET
T Mt ey P dAstE A =T S F At e e U E TEY =8
g, 1 olfr= Agee] olAZetE FeFo] E2dA 7Je Ao Hivo] glom(Han 5
2008), izl =HE Aolo o]aETHE S FHIFE o] olAFeEwt gk LY SOD €4
o] frojdo=m =oget, ol AFUHE AFAZR ds AWAHE free radicald] AAE 9
o] el el izt o] o3 Aow WuE Hl JUHKim %, 2010b). wEkx B o)

LOX Zo] Fo= Axd d4ds uAY-ZH=HE Hold H7Ae 45 1 =29 st



Table 45. Effect of the Doenjang supplementation on SOD, catalase and GSH-px activities

in liver fraction of the rats fed high fat-cholesterol diet

D SOD activity Catalase activity GSH-px activity

Group
(U/mg protein) ( # mol/min/mg protein) (nmol/min/mg protein)

Normal 22.93+1.39%? 2.79+0.59° 345.16+8.42°
HFC 20.90+1.37° 1.57+0.33° 285.49+9.83°
HFC+D1 23.31+1.73% 4.67+1.48° 458.44+14.69°
HFC+D2 26.16+2.02> 4.69+0.82° 424.53+12.98°
HFC+D3 27.71+1.95° 5.48+0.31° 481.28+3.77°

*Uyalues in a column sharing the same superscript letter are not significantly different at p
<0.05.

URefer to the Table 1
2Values are mean=+SD (77=6).
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Table 46. Consumer preference for developed tofu product

Tofu Taste Color Be&;?n efllls hy Softy ac c(g:\{)g%lillity
Taekwang 3.41+0.92°  3.79+0.69"°  3.54+0.82*  3.92+0.89"  3.38+0.79"
Gaechuck#1 4.06+0.73°  3.92+0.86 3.97+0.84"  3.96+0.83"  3.63+1.03"
Jinyang 3.65+£1.05°  3.82+0.94  341+1.12°  3.05+0.92°  4.00+0.87

“Values in a column sharing the same superscript letter are not significantly different at p
<0.05.
NS; not significant

@ 7HE AFEol gk Anjabe] o A3k
w Aol e TR AL A Aol Wik Au ko] vl oALS ARG A= T
49 2ok e 3T FF AE T 7P iRV =2 A Y TR 3Bl
ALE W F AN 44.87% R o, MNAH# FHE 327 (41.03%) o, HE FRE 117
(14.10%)el et whebd A FH= 2o Anart doste 552 Fueart %o
W, JHEL FRE Vsl et R A TRk =g ) oAbE Bel Aow EAL
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Table 47. Consumer preference for developed Doenjang product

Doenjang Salty Color Savory flavor D%Z r;jgilg aci\gtrgililhty

Taekwang | 3.46+0.88"°  3.00+0.94° 2.93+0.75° 3174091  352+1.11°

05C4 3.38£0.86 3.19+0.58° 3.10+0.71° 2.99+0.78 3.10+1.29°

LS 3.51+0.95 3.58+1.09°  3.39+0.91° 3.14+0.94 3.81+1.30°
“PValues in a column sharing the same superscript letter are not significantly different at
p <0.05.

NS; not significant
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