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<SUMMARY>

Project
Purposes
and

Contents

General project objective: is to develop the cultivation techniques to produce
phytoestrogen enriched soybean leaves(Fabaton Soybean Leaves) by applying a
metabolite farming technology, to examine the biological functions focusing on
menopause disease and skin beauty, to do licensing out of FSL to company for
industrialization in nutraceutical market.

1. The final goal of the project: Development of functional products with
prevent metabolic syndrome and menopause diseases using legume crops

2. The key research targets
Development of cultivation techniques Fabaton Soybean Leaves(FSL)

Application FSL to metabolic syndrome including menopause disease

Application FSL to biosubstances for In & Out beauty materials
- Licensing out of FSL as original biomaterial and industrialization.

3. Research contents

o Development of cultivation technique for phytoestrogen enrich FSL(Team1)

- Cultivation technique of FSL from soybean by ethephone chemical

- Cultivation technique of FSL from soybean by ethylene hormone

- Standardization of FSL production for individual certification from KFDA
- Examination of biosynthetic mechanism of phytoestrogen in soybean leaves
- Field study for mass production of FSL and transfer technique to farmer

- Evaluation of pesticide(ethephone) in FSL

o Bioconversion of soybean and FSL to improve their values(Teaml)

- Examination and estimation of general biological components of FSL

- Bioconversion study of soybean seed by Lactobacillus plantarum

- Bioconversion study of FSL by 7richoloma matsutake

© New biosubstance which makes a synergy effect with FSL(Teaml)

- Bioactive metabolites in Flemingia philippinensis belonging to legume family
- Estimation of biological functions of Flemingia philippinensis

o Preclinical study of phytoestrogen enriched FSL(Team?2)

- Effectiveness of FSL extract toward menopause disease including osteoporosis

- Effectiveness of FSL extract toward fat reduction including visceral fat

- Effectiveness of FSL extract toward In & Out beauty

- In vitro biological function of FSL extract toward skin

o Clinical demonstration of FSL for individual certification from KFDA(Team2)

- Collaboration with PNU oriental hospital and Neonutra

o Toxicological evaluation for a whole plant extract of FSL(Team?2)

- Oral administration of FSL extract to rat for 4 weeks

- Acute oral toxicity test of FSL extract

o Development of formulation process for productization of FSL(Team3)

- Optimization of extraction process based on phytoestrogen content

- Productization of some products with FSL extract

o Transfer of the developed technology to company and its industrialisation

- First target: Nutraceutics for menopause disease
- Second target: Skin cares for In & Out beauty




Research
Results

4. Research results

o Development of cultivation technique for phytoestrogen enrich FSL(Team1)

- The cultivation technique of FSL by ethephone was almost optimized

- The cultivation technique of FSL by ethephone was optimized up to 60%
*Patent: 4 registers(Korea 2, USA 1, Japan 1), 2 applications(China 1, Europe 1)

- The elucidation of phytoestrogen synthetic mechanism has done completely
*Published on /. Agr. Food Chem, 2016(JCR 5%)

- The limit of our cultivation method in field was recognized for competitiveness
*Cultivation cases: 2016(10,000 m?), 2017(12,000 m?), 2018(10,000 m?)
*Finished a cultivation test with huge area(45,000 m?) with company(JC&Farm)

- Evaluation of pesticide(ethephone) was completed to have (>0.1 ppm)

o Bioconversion of soybean and FSL to improve their values(Teaml)

- The mycelium of matsutake was selected as best bioconversion source for
soybean and FSL in view of efficacy and an emotional story to consumer
*Published on Food Chemistry 2019(JCR 5%), patent application
- FSL was proved to have a massive amount of free amino acids than control
soybean leaves, especially asparagines (100 times increase)
© New biosubstance which makes a synergy effect with FSL(Team1)

- Isolated and identified bioactive metabolites in target plant completely
- Evaluated biological functions including HNE inhibition
*Published on Bioorg: Chem, 2018(JCR 20%), Molecules, 2018(JCR 30%)

o Preclinical study of phytoestrogen enriched FSL(Team?2)

- Proved the biological function of FSL toward menopause disease

- Proved the biological function of FSL toward collagen synthesis

*Published on /. Funt. Fooq 2018(JCR 15%), moved to clinical experiments
o Clinical demonstration of FSL for individual certification from KFDA(Team?2)

- Carring out clinical demonstration by PNU oriental hospital

o Toxicological evaluation for a whole plant extract of FSL(Team?2)

- Any toxicity was not observed on 4 weeks oral administration

- Acute oral toxicity test showed that FSL has no matter with toxicity

o Development of formulation process for productization of FSL(Team3)

- The extraction process was optimized for industrialisation

- Established best formulation method, for commercial product

o Transfer of the developed technology to company and its industrialisation

- Transferred FSL to JC&Farm Ltd. for nutraceutic product
- Transferred FSL to Lotte Fine Chemical Ltd. for skin care product

Application
and
Expectation

- FSL technology would contribute to agrobio industry and farmers’ income

- The transferred FSL technology to companies would make a rapid sales and
industrialisation in nutraceutic market as a creative biosubstance

- We should lead a government assistance to establish an efficient system to do
cultivation, cleaning, and drying of FSL simultaneously

- The cultivation method of FSL in field by ethephone has a limit obviously,
which should shift to smart farm system to maintain a higher quality

Keywords

Fabaton Menopause Skin beauty | Phytoestrogen Metabolite

Soyleaves Farming
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2-2-2-1. ARWEIHINYPOR ¥ H TR I57 AF=

FAY AFA7] RIR7A U= FAolA ot - e 22FY &S open column,
MPLC, HPLC % Recycle-HPLCE 0]%-5‘}04 sFRgsty o859 FxE 'H-NMR, BC-NMR,
DEPT, COSY, HMQC % HMBCZE o] &3l HAH3H L, B2 9 Bz sgdsles dAaEA
< HREIMSE o] &3t xsfstdnt. #23 stg=< coumesterol (1), isotrifoliol (2), phaseol
(3), glyceollin I (4), glyceofuran (5), glyceollin I (6), glyceollin VII (7), glyceollin VI (8),
glyceollin IV (9), glyceollin VII (10), daidzein (11), genistein (12), formononetin (13), afromosin
(14), glycitein (15), 4’,7-dihydroxyflavone (16), kampferol (17), apigenin-7-O-b-glucoside (18),
daidzin (19), genistin (20), ononin (21), ¥ genistin-5,4" -methyl ether (22)2 &<1% At}

[29] ZEreEdgaHos B3l 2259 Zads4 33E




UM 71&d 3FgE 22F9 mp, A, nEHSEFEA, 'H-NMR, 2 BC-NMR 2| #3343t
2 Az} 3IFES ;Lxg 3= 72 B g-; 42 S AH(annotation) g A= ofgf e} .

3}3t= 1 (Coumestrol): yellow needles; mp >300 °C; EIMS, m/z 268 [M]"; HREIMS, m/z 268.0373
(caled for C;sHsOs 268.0372); 'H NMR (500MHz, DMSO-ds) § 691 (I1H, d, J = 1.9 Hz, H-4),
6.93 (1H, dd, J = 8.5, 2.1 Hz, H-2), 6.95 (1H, dd, J = 8.3, 2.1 Hz, H-8), 7.17 (1H, d, J = 1.9
Hz, H-10), 7.69 (1H, d, J = 8.4 Hz, H-7), 7.85 (IH, d, J = 8.4 Hz, H-1); “C NMR (125 MHz,
DMSO-dg) § 99.1 (C-10), 102.5 (C-6a), 103.5 (C-4), 104.6 (C-11b), 114.2 (C-2), 114.4 (C8), 115.0
(C-6b), 121.1 (C-7), 123.2 (C-1), 155.1 (C-4a), 156.4 (C-9), 157.5 (C-10a), 158.0 (C-6), 160.0
(C-11a), 161.7 (C-3).

3}3tE 2 (Isotrifoliol): pale-yellow needles; mp >300 °C; EIMS, m/z 298 [M]"; HREIMS, m/z
298.0476 (caled for Ci¢Hi0O¢ 298.0477); '"H NMR (500MHz, DMSO-ds) ¢ 3.98 (1-OCH3), 6.51 (1H,
s, H-2), 6.52 (1H, s, H-4), 6.94 (1H, d, J = 84 Hz, H-8), 7.13 (1H, s, H-10), 7.68 (1H, d, J =
8.4 Hz, H-7); "C NMR (125 MHz, DMSO-ds) 6 56.7 (C-1), 96.2 (C-4), 96.5 (C-2), 98.8 (C-10),
101.7 (C-6a), 114.2 (C-8), 114.6 (C-6b), 114.6 (C-11b), 120.6 (C-7), 155.7 (C-6), 156.2 (C-4a),
157.0 (C-9), 157.1 (C-10a), 159.6 (C-3), 162.1 (C-11a).

3}3t= 3 (Phaseol): white needles; mp 248-250 °C; EIMS, m/z 336 [M]"; HREIMS, m/z 336.1004
(caled for CyH;0s 336.0998); 'H NMR (500MHz, DMSO-ds) 6 1.63 (3H, s, H-5"), 1.82 (3H, s,
H-4"), 3.46 (2H, d, J = 7.1 Hz, H-1"), 522 (1H, t, J = 7.2, 6.3 Hz, H-2'), 6.94 (1H, d, J = 8.4
Hz, H-8), 6.98 (1H, d, J = 8.6 Hz, H-2), 7.15 (1H, s, H-10), 7.68 (1H, s, H-7), 7.70 (1H, s, H-1);
BC NMR (125 MHz, DMSO-ds) J 182 (C-5'), 259 (C-4), 99.0 (C-10), 102.1 (C-6a), 104.6
(C-11b), 113.2 (C-2), 114.3 (C-8), 114.9 (C-6b), 116.0 (C-4), 119.9 (C-7), 120.9 (C-1), 121.8 (C-1"),
132.0 (C-3"), 152.6 (C-4a), 156.4 (C-10a), 157.3 (C-9), 157.9 (C-6), 159.0 (C-3), 160.2 (C-11a).

3}3t= 4 (Glyceollin I): amorphous yellow powder; mp 154-158 °C; EIMS, m/z 338 [M]’;
HREIMS, m/z 338.1161 (calecd for CyH;s0s 338.1154); '"H NMR (500MHz, CH;0H) ¢ 1.39 (3H, s,
H-15), 1.40 (3H, s, H-16), 3.92 (I1H, d, J = 11.4 Hz, H-60), 4.13 (1H, d, J = 11.4 Hz, H-6B),
5.18 (1H, s, H-11a), 5.63 (1H, d, J = 9.8 Hz, H-13), 6.24 (1H, s, H-10), 6.26 (1H, d, J = 8.1 Hz,
H-8), 6.40 (1H, d, J = 8.4 Hz, H-2), 643 (1H, d, J = 9.8 Hz, H-12), 7.11 (1H, d, J = 8.1 Hz,
H-7), 7.17 (1H, d, J = 8.4 Hz, H-1); C NMR (125 MHz, CH;0H) ¢ 26.9 (C-15, 16), 69.5 (C-6),
75.7 (C-14), 76.2 (C-6a), 84.3 (C-11a), 97.6 (C-10), 103.8 (C-8), 107.9 (C-4), 112.9 (C-2), 116.4
(C-11b), 119.7 (C-12), 121.2 (C-6b), 123.8 (C-7), 128.5 (C-13), 128.9 (C-1), 154.3 (C-4a), 155.6
(C-3), 159.8 (C-10a), 160.7 (C-9).

3}3tE 5 (Glyceofuran): colorless needles; mp 181-183 °C; EIMS, m/z 354 [M]"; HREIMS, m/z
354.1127 (caled for CyoHi30¢ 354.1103); 'H NMR (500MHz, CH;0H) ¢ 1.62 (6H, s, H-15, 16),
3.98 (1H, d, J = 11.4 Hz, H-6a), 4.18 (1H, d, J = 11.4 Hz, H-6B), 539 (1H, s, H-11a), 6.25 (1H,
d, J = 1.9 Hz, H-10), 6.43 (1H, dd, J = 8.2, 2.1 Hz, H-8), 6.62 (1H, d, J = 0.7 Hz, H-12), 6.99
(1H, s, H-4), 7.20 (1H, d, J = 8.2 Hz, H-7), 7.65 (1H, s, H-1); C NMR (125 MHz, CH;OH) ¢
29.4 (C-15, 16), 68.2 (C-14), 70.3 (C-6), 76.1 (C-6a), 85.3 (C-11a), 97.4 (C-10), 98.7 (C-4), 99.6
(C-12), 108.0 (C-8), 117.0 (C-11b), 119.7 (C-6b), 122.7 (C-1), 123.6 (C-2), 123.8 (C-7), 152.7
(C-4a), 155.4 (C-3), 160.0 (C-9), 160.8 (C-10a), 163.8 (C-13).

3}3t= 6 (Glyceollin III): colorless needles; mp 148-152 °C; EIMS, m/z 338 [M]"; HREIMS, m/z
338.1158 (caled for CyHi30s 338.1154); lH NMR (500MHz, CDsOD) ¢ 1.75 (3H, s, H-16), 3.00
(1H, m, H-12a), 3.37 (1H, m, H-128), 3.90 (1H, d, J = 11.3 Hz, H-6a), 4.12 (1H, d, J = 11.3
Hz, H-68), 4.89 (1H, m, H-15a), 491 (1H, s, H-11a), 520 (1H, m, H-15b), 5.21 (1H, t, J = 8.1
Hz, H-13), 6.24 (1H, s, H-10), 6.28 (1H, s, H-4), 6.41 (1H, dd, J = 8.1, 2.1 Hz, H-8), 7.17 (1H,



d, J = 8.1 Hz, H-7), 7.25 (1H, s, H-1); °)C NMR (125 MHz, CD;OD) & 15.8 (C-16), 33.5 (C-12),
69.7 (C-6), 75.8 (C-6a), 84.9 (C-1la), 86.6 (C-13), 97.2 (C-4), 97.5 (C-10), 107.9 (C-8), 110.8
(C-11b), 112.4 (C-15), 119.8 (C-6b), 120.9 (C-2), 123.8 (C-7), 126.5 (C-1), 1443 (C-3), 155.4
(C-4a), 159.7 (C-10a), 160.7 (C-9), 161.1 (C-14).

3}§% 7 (Glyceollin VII): yellowish powder; mp 149-151 °C; [a]p™ —142 (¢ 0.26, CH;OH);
EIMS, m/z 336 [M]"; HREIMS, m/z 336.1007 (caled for CyH;s0s 336.0998); CD (DMSO) Amax Ag
nm® + 166.7 (289), —57.6 (235); '"H NMR (500MHz, CD;OD) ¢ 2.00 (3H, s, H-16), 3.90 (1H, d,
J = 11.4 Hz, H-6a), 4.07 (1H, d, J = 11.4 Hz, H-6B), 5.04 (1H, s, H-15b), 5.27(1H, s, H-11a),
5.58 (1H, s, H-15a), 6.14 (1H, s, H-10), 6.31 (1H, dd, J = 8.1, 1.5 Hz, H-8), 6.61 (1H, s, H-12),
6.86 (1H, s, H-4), 7.09 (1H, d, J = 8.1 Hz, H-7), 7.55(1H, s, H-1); *C NMR (125 MHz, CD;OD)
5 19.8 (C-16), 72.0 (C-6), 77.9 (C-6a), 87.1 (C-1la), 99.3 (C-10), 100.3 (C-4), 104.1 (C-12), 109.9
(C-8), 113.5 (C-15), 118.9 (C-11b), 121.5 (C- 6b), 124.8 (C-1), 125.7 (C-7), 125.9 (C-2), 134.6
(C-14), 155.2 (C-4a), 157.3 (C-3), 158.9 (C-13), 161.6 (C-9), 162.7 (C-10a).

3}¢-E 8 (Glyceollin VI): yellow solid; mp 147-150 °C; [a]p™ +42.8 (¢ 0.24, CH3;0H); EIMS, m/z
320 [M]"; HREIMS, m/z 320.1050 (caled for CaHigOs 320.1049); 'H NMR (500MHz, CD;OD) &
1.73 3H, s, H-16), 2.97 (1H, m, H-120), 3.33 (1H, m, H-128), 489 (1H, s, H-15a), 5.06 (1H, s,
H-15b), 5.19 (IH, t, J = 8.6 Hz, H-13), 5.45 (1H, s, H-6a), 5.47 (1H, s, H-6B), 634 (1H, s, H-4),
6.74 (1H, dd, J = 8.4, 2.1 Hz H-8), 6.92 (1H, s, H-10), 7.06 (1H, dd, J = 8.4, 2.1 Hz, H-7), 7.23
(1H, s, H-1); °C NMR (125 MHz, CD;OD) & 17.7 (C-16), 35.4 (C-12), 66.7 (C-6), 883 (C-13),
99.6 (C-10), 99.7 (C-4), 107.1 (C-6a), 111.3 (C-11b), 112.6 (C-15), 113.6 (C-8), 117.5 (C-1), 120.0
(C- 6b), 120.1 (C-7), 121.3 (C-2), 146.1 (C-14), 148.8 (C-1la), 156.3 (C-4a), 156.9 (C-9), 158.2
(C-10a), 162.5 (C-3).

3}3t= 9 (Glyceollin IV): yellowish powder; mp 149-151 °C; EIMS, m/z 354 [M]’; HREIMS, m/z
354.1467 (caled for CoiHaOs 354.1467); CD (CH;OH) Ama Ac nm®@ +61.7 (290), —157.6 (240); 'H
NMR (500MHz, CD:OD) & 1.70 (3H, s, H-5'), 1.74 (3H, s, H-4"), 323 (2H, m, H-1), 3.76
(3-OCH3), 3.90 (1H, d, J = 11.4 Hz, H-6a), 410 (1H, d, J = 11.4 Hz, H-68), 5.16 (1H, s, H-11a),
526(1H, m, H-2), 623 (1H, s, H-10), 639 (1H, d, J = 82 Hz, H-8), 6.42 (1H, s, H-4), 7.13
(1H, s, H-1), 7.15 (1H, d, J = 82 Hz, H-7); 3C NMR (125 MHz, CD;OD) & 182 (C-5'), 26.4
(C-4", 29.2 (C-17), 563 (3-OCH,), 71.4 (C-6), 77.7 (C-6a), 863 (C-11a), 99.4 (C-10), 100.5 (C-4),
109.8 (C-8), 113.5 (C-11b), 121.7 (C-6b), 1243 (C-2)), 125.6 (C-7), 125.7 (C-2), 132.6 (C-1), 133.5
(C-3", 155.9 (C-4a), 1603 (C-3), 161.5 (C-9), 162.6 (C-10a).

3}E 10 (Glyceollin VIII): yellowish powder; mp 151-154 °C; [o]p™ —162 (¢ 0.26, CH;OH);
EIMS, m/z 384 [M]"; HREIMS, m/z 384.1572 (caled for CyH4Os 384.1573); CD (CH30H) Amax A
nm® +54.3 (295), —156.5 (251); '"H NMR (500MHz, CD;OD) ¢ 1.67 (3H, s, H-5), 1.75 (3H, s,
H-4"), 3.27 (2H, m, H-1"), 3.75 (9-OCHs), 3.86 (1H, d, J = 11.3 Hz, H-60), 3.90 (3-OCH3), 4.05
(1H, d, J = 11.3 Hz, H-6B), 5.15 (1H, m, H-2"), 5.33 (IH, s, H-11a), 6.25 (1H, s, H-10), 6.30
(1H, s, H-4), 6.40 (1H, d, J = 8.1 Hz, H-8), 7.15 (1H, d, J = 8.1 Hz, H-7); °C NMR (125 MHz,
CD;OD) 6 18.4 (C-4"), 24.1 (C-1'), 26.3 (C-5), 56.5 (9-OCH;), 63.8 (3-OCH;), 71.4 (C-6), 77.3
(C-6a), 83.3 (C-1la), 97.3 (C-4), 99.4 (C-10), 108.5 (C-11b), 109.7 (C-8), 118.8 (C-2), 121.7
(C-6b), 125.2 (C-2'), 125.4 (C-7), 132.1 (C-3"), 156.6 (C-4a), 161.3 (C-1), 161.5 (C-3), 161.7 (C-9),
162.5 (C-10a).

3}3tE 11 (Daidzein): white powder; mp 317-320 °C; EIMS, m/z 254 [M]+; HREIMS, m/z
254.0573 (caled for CisHyOs 254.0579); '"H NMR (500MHz, DMSO-d6) 6 6.85 (1H, d, J = 2.0
Hz, H-8), 6.93 (1H, dd, J = 2.1, 8.6 Hz, H-6), 6.96 (2H, d, J = 8.6 Hz, H-3', 5), 7.38 (2H, d, J
= 8.6 Hz, H-2', 6'), 8.07 (1H, d, J = 8.8 Hz, H-5), 8.15 (1H, s, H-2); "C NMR (125 MHz,



DMSO0-d6) § 102.5 (C-8), 115.4 (C-4"), 115.6 (C-6), 117.0 (C-4a), 123.0 (C-1), 123.9 (C-3), 127.7
(C-5), 130.5 (C-2', 6'), 153.2 (C-2), 157.6 (C-3'5"), 157.9 (C-8a), 163.1 (C-7), 175.1 (C-4).

3}3HE 12 (Genistein): amorphous yellow powder; mp 297299 °C; EIMS, m/z 270 [M]+;
HREIMS, m/z 270.0521 (caled for CisHigOs 270.0528); 'H NMR (500MHz, DMSO-d6) 6 621 (1H,
d, J = 1.6 Hz, H-6), 6.33 (1H, d, J = 1.6 Hz, H-8), 6.86 (2H, dd, J = 6.7, 1.8 Hz, H-3', 5'), 7.38
QH, dd, J = 6.7, 1.8 Hz, H-2, 6), 8.06 (IH, s, H-2); *C NMR (125 MHz, DMSO-d6) & 94.0
(C-8), 99.3 (C-6), 104.8 (C-4a), 115.4 (C-3, 5), 121.6 (C-3), 122.7 (C-17), 130.5 (C-2', 6'), 1543
(C-2), 157.8 (C-4), 158.0 (C-8a), 162.4 (C-5), 164.7 (C-7), 180.6 (C-4).

3}3t= 13 (Formononetin): Needles; mp 261-263 °C; EIMS, m/z 268 [M]+; HREIMS, m/z
268.0737 (caled for C;H;,04 268.0736); 'H NMR (500MHz, DMSO-d6) ¢ 3.79 (3H, s, OCH3),
6.87 (1H, d, J = 2.2 Hz, H-8), 6.96 (1H, d, J = 8.8 Hz, H-6), 6.99 (2H, d, J = 8.9 Hz, H-3', 5),
751 (2H, d, J = 8.9 Hz, H-2', 6), 7.97 (1H, d, J = 8.8 Hz, H-5), 8.35 (1H, s, H-2); “C NMR
(125 MHz, DMSO-d6) 6 55.5 (OCH3), 102.5 (C-8), 114.0 (C-3', 5", 115.6 (C-6), 117.0 (C-4a),
123.5 (C-3), 124.6 (C-1), 127.7 (C-5), 130.4 (C-2', 6), 153.5 (C-2), 157.8 (C-8a), 159.3 (C-4"),
163.0 (C-7), 175.0 (C-4).

3}3H= 14 (Afromosin): Needles; mp 228-230 °C; EIMS, m/z 298 [M]+; HREIMS, m/z 298.0846
(caled for C;H 1405 298.0841); 'H NMR (500MHz, DMSO-d6) & 3.79 (OCH3), 3.89 (OCH3), 6.96
(1H, s, H-8), 6.99 (2H, d, J = 8.7 Hz, H-3', 5"), 7.44 (1H, s, H-5), 7.52 (2H, d, J = 8.7 Hz, H-2',
6", 8.33 (1H, s, H-2); *C NMR (125 MHz, DMSO0-d6) § 55.5 (OCH3), 56.2 (OCH3), 103.2 (C-8),
105.1 (C-5), 114.0 (C-3', 5), 116.5 (C-4a), 123.0 (C-3), 124.9 (C-1), 130.4 (C-2', 6"), 147.4 (C-6),
152.1 (C-8a), 153.1 (C-2), 153.4 (C-7), 159.3 (C-4"), 174.6 (C-4).

3}3t= 15 (Glycitein): white powder; mp 268271 °C; EIMS, m/z 298 [M]+; HREIMS, m/z
298.0846 (calcd for Ci;H;405 298.0841); 'H NMR (500MHz, DMSO-d6) 6 3.84 (3H, s, 6-OCHj3),
6.81 (2H, d, J = 8.6 Hz, H-3', 5, 6.94 (1H, s, H-8), 7.39 (2H, d, J = 8.6 Hz, H-2', 6¢), 7.43
(1H, s, H-5), and 8.28 (I1H, s, H-2); "C-NMR (DMSO-d6, 125 MHz) ¢ 57.9 (OCH3), 102.5 (C-8),
115.4 (C-3, 5", 115.6 (C-6), 116.9 (C-4a), 123.0 (C-1), 123.9 (C-3), 127.7 (C-5), 130.5 (C-2', 6"),
141.1 (C-6), 153.3 (C-2), 157.6 (C-4), 163.1 (C-7), 175.1 (C-4).

3}3tE 16 (4',7-Dihydroxyflavone): yellow needles; mp 317-320 °C; EIMS, m/z 254 [M]+;
HREIMS, m/z 254.0578 (caled for CsHiOs 254.0579); 'H NMR (500MHz, DMSO-d6) & 6.57 (1H,
s, H-3), 6.82 (1H, d, J = 8.7 Hz, H-6), 6.84 (2H, d, J = 8.8 Hz, H-3', 5'), 6.87 (1H, d, J = 2.1
Hz, H-8), 7.77 (2H, d, J = 8.8 Hz, H-2, 6, 7.87 (1H, d, J = 8.7 Hz, H-5); “C-NMR (DMSO-d6,
125 MHz) & 103.9 (C-8), 105.6 (C-3), 1167 (C-6), 117.4 (C-3, 5, 117.7 (C-4a), 124.0 (C-1'),
1282 (C-5), 129.8 (C-2, 67, 160.1 (C-8a), 163.0 (C-4"), 1653 (C-7), 166.4 (C-2), 180.7 (C-4).

3}3tE 17 (Kaempferol): yellow power; mp 228-230 °C; EIMS, m/z 286 [M]+; HREIMS, m/z
286.0478 (caled for CisHiOe 286.0477): 'H NMR (500MHz, DMSO-d6) & 6.19 (1H, d, J = 2.0 Hz,
H-6), 6.44 (IH, d, J = 2.0 Hz, H-8), 692 (2H, dd, J = 6.9, 2.0 Hz, H-3', 5), 8.05 (2H, dd, J =
6.9, 2.0 Hz, H-2, 6'), 9.35 (3-OH), 10.08 (4'-OH), 10.76 (7-OH), 12.47 (5-OH); 13C-NMR
(DMSO-d6, 125 MHz) & 93.9 (C-8), 98.6 (C-6), 103.4 (C-10), 115.8 (C-3", 5", 121.1 (C-1’), 129.9
(C-2, 6), 136.0 (C-3), 147.2 (C-2), 156.6 (C-9), 159.6 (C-4"), 161.1 (C-5), 1643 (C-7), 1763 (C-4).

3}3tE 18 (Apigenin-7-O-B-glucoside): yellow power; ESI-MS(Q-TOF) [M+H]+ 433.1139 (calc.

433.1135, CHy 010, 0.9 ppm); 'H NMR (500 MHz, DMSO-d6) & 3.19 (1H, dd J = 9.7, 4.6 Hz,
H-4"), 330 (1H, dd, m, J = 132, 7.0 Hz, H-2"), 332 (1H, dd, J = 13.2, 4.6 Hz, H-3"), 3.44 (1H,



m, H-5"), 3.49 (1H, dd, J = 11.2, 48 Hz, H-6"b), 3.73 (1H, dd, J = 11.2, 4.6 Hz, H-6"a), 5.08
(1H, d, J = 7.4 Hz, H-1"), 6.45 (1H, d, J = 2.0 Hz, H-6), 6.83 (1H, d, J = 2.0 Hz, H-8), 6.87
(1H, s, H-3), 6.94 (2H, d, J = 8.73 Hz, H-3', 5'), 7.96 (2H, d, J = 8.73 Hz, H-2', 6). “C NMR
(125 MHz, DMSO-d6) d 60.9 (C-6"), 69.2 (C-4"), 73.5 (C-2"), 76.8 (C-3"), 77.5 (C-5"), 95.2
(C-8), 99.9 (C-6), 100.3 (C-1"), 103.4 (C-3), 105.7 (C-4a), 116.4 (C-3’, 5'), 121.3 (C-1'), 128.9
(C-2', 6'), 157.3 (C-8a), 161.5 (C-5), 161.8 (C-4"), 163.2 (C-7), 164.6 (C-2"), 182.4 (C-4).

3}3t& 19 (Daidzin): yellow power; ESI-MS(Q-TOF) [M+HJ+ 417.1186 (calc. 417.1186, Cy H,;0,,
0.0 ppm); 'H NMR (500MHz, DMSO-d6) ¢ 3.30 (2H, m, H-4".2"), 3.47 (3H, m, H-3", H-5",6"b),
3.73 (1H, dd, J = 14.2, 7.4 Hz, H-6"a), 5.12 (1H, m, H-1"), 6.82 (2H, d, J = 8.6 Hz, H-3', &),
7.15 (1H, dd, J = 8.6, 2.1 Hz, H-6), 7.24 (1H, d, J = 2.1 Hz, H-8), 741 (2H, d, J = 8.6 Hz,
H-2', 6'), 8.04 (1H, d, J = 8.9 Hz, H-5), 8.39 (1H, s, H-2), and 9.56 (IH, s, 4-OH); “C NMR
(125 MHz, DMSO-d6) ¢ 61.1 (C-6"), 70.1 (C-4"), 73.6 (C-2"), 76.9 (C-3"), 77.7 (C-5"), 100.5
(C-8), 104.5 (C-1M), 115.6 (C-3', 5"), 116.0 (C-6), 118.9 (C-4a), 122.8 (C-3), 1242 (C-1"), 1274
(C-5), 130.6 (C-2', 6"), 153.8 (C-2), 157.5 (C-4"), 157.7 (C-8a), 161.9 (C-7), 175.2 (C-4).

3}3HE 20 (Genistin): yellow power; ESI-MS(Q-TOF) [M+HJ+ 433.1139 (calc. 433.1135, CyHy, Oy,
0.9 ppm); 1H NMR (500 MHz, DMSO-d6) ¢ 3.19 (1H, dd J = 9.9, 4.8 Hz, H-4"), 3.29 (1H, dd,
m, J = 13.4, 7.4 Hz, H-2"), 3.32 (1H, dd, J = 13.4, 4.8 Hz, H-3"), 3.45 (1H, m, H-5"), 3.48 (1H,
dd, J = 114, 5.5 Hz, H-6"b), 3.73 (1H, dd, J = 11.4, 4.8 Hz, H-6"a), 5.06 (1H, d, J = 7.4 Hgz,
H-1"), 6.49 (1H, d, J = 2.1 Hz, H-6), 6.72 (1H, d, J = 2.1 Hz, H-8), 6.84 (2H, d, J = 6.6 Hz,
H-3', 5", 7.41 (2H, d, J = 6.6 Hz, H-2', 6'), 8.41 (1H, s, H-2), 9.53 (1H, s, 4-OH), and 12.9 (1H,
s, 5-OH). 13C NMR (125 MHz, DMSO-d6) ¢ 61.1 (C-6"), 70.1 (C-4"), 73.6 (C-2"), 76.9 (C-3"),
77.6 (C-5"), 95.0 (C-8), 100.0 (C-6), 100.4 (C-1"), 106.5 (C-4a), 115.5 (C-3', 5'), 121.4 (C-3),
123.0 (C-1"), 130.5 (C-2', 6'), 1549 (C-2), 157.6 (C-4), 157.9 (C-8a), 162.0 (C-5), 163.4 (C-7),
180.9 (C-4).

3}¢-E 21 (Ononin): white power; ESIMS, m/z 431 [M]+; 'H NMR (500 MHz, DMSO-d6) ¢ 3.18
(1H, d, J = 9.4 Hz, H-4"), 3.31 (3H, m, H-6"b, H-3", H-2"), 3.47 (2H, brd, J = 7.9 Hz, H-6"a,
5", 3.79 (4'-OCH3), 5.12 (1H, d, J = 7.1 Hz, H-1"), 7.00 2H, d, J = 8.7 Hz, H-5', 3"), 7.16 (1H,
dd, J = 8.9, 2.1 Hz, H-6), 7.25 (1H, d, J = 2.1 Hz, H-8), 7.54 (2H, d, J = 8.6 Hz, H-2', ¢'), 8.06
(1H, d, J = 8.9 Hz, H-5), 8.44 (1H, s, H-2); °C NMR (125 MHz, DMSO-d6) § 55.5 (4-OCH3),
61.0 (C-6"), 70.0 (C-4"), 73.5 (C-2"), 76.9 (C-3"), 77.6 (C-5"), 100.4 (C-1"), 103.8 (C-8), 114.0
(C-3', 5", 116.0 (C-6), 118.8 (C-4a), 123.8 (C-3), 124.4 (C-1'), 127.3 (C-5), 130.5 (C-2, 6'), 154.0
(C-2), 157.4 (C-8a), 159.4 (C-4"), 161.8 (C-7), 175.0 (C-4).

3}3HE 22 (Genistin-5,4'-methyl ether): white power; ESIMS, m/z 461 [M]+; 'H NMR (500MHz,
DMSO-d6) 6 3.17 (1H, d, J = 5.1 Hz, H-4"), 3.34 (2H, m, H-2", 3"), 3.47 (2H, m, H-5", 6"b),
371 (1H, m, J = 15.3 Hz, H-6"a), 3.79 (5-OCH3), 3.89 (4-OCH3), 4.61 (6"-OH), 5.09 (4"-OH),
5.15 (3"-OH), 5.18 (1"-OH), 5.42 (2"-OH), 7.00 (2H, d, J = 8.7 Hz, H-3', 5), 7.34 (1H, s, H-6),
7.49 (1H, s, H-8), 7.54 (2H, d, J = 8.6 Hz, H-2", ¢), 8.43 (1H, s, H-2); “C NMR (125 MHz,
DMSO-d6) ¢ 55.5 (4-OCH3), 56.2 (5-OCH3), 61.0 (C-6"a,b), 70.0 (C-4"), 77.1 (C-3"), 77.6 (C-5"),
100.0 (C-1"), 103.8 (C-6), 105.1 (C-8), 114.0 (C-3’, 5'), 1182 (C-4a), 123.2 (C-3), 124.7 (C-1'),
130.4 (C-2', 6"), 147.9 (C-5), 151.6 (C-8a), 152.0 (C-7), 153.7 (C-2), 159.3 (C-4"), 174.7 (C-4).

22F 9] 3E T F938FEQ coumesterol (1), glyceollin 1 (6), glyceollin IV(9),
daidzin (19), genistin (20), ononin (21), ¥ genistin-5,4" -methyl ether (22)¢] #333}4]
s e 2
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[3] UPLC-ESI-Q-TOF-MSel| A FZ&

A o= 1-139] BHE Qo

Peak RT [M+HT* Other fragmental ion [M+H]" .
no. (min) uv (MF) (MF) Identification
269.0624 (C12H1307), 256.0688 (Ci5H1204),
1 3.41 259.7 417.1186 calc. 417.1186 (CyH2100) 255.0657 (CisH110y), 228.0364 (Ci3HsO4) daidzin
199.0762 (Cy3H;109)
2 5.89 259.8 433.1139 calc. 433.1135 (Co1H21010) 271.0608 (C1sH110s), 236.0337 (C1:HsOg) genistin
255.0655 (Cy5H1104), 227.0706 (Ci4Hp03) .
3 692 2574 5031190 CalC. 5031190 (C24H23012) 1990755 (c12H1103), 1520619 (CSil_hZOS) malonyldaldzln
4 9.23 2598 519.1138 calc. 519.1139 (CosHypOm) Sa3 1182 Egﬁgﬁgg)’ 271.0604 CisHuOs)  1aionyigenistin
264.7 595.1655 (Co7H31015), 511.1464 (Cp3Hx013)  kaempferol-3-O- 4 -D-glucopyranosyl(1—2)-
5 3.57 757.2181 calc. 757.2191 (C33H40q9) 487.1217 (Ca4Ha3011), 398.0864 (Ci7H15011) )
344.8 287.0559 (Ci5H11Os) a -L-rhamnopyranosyl(1—6)- 4 -D-galactopyranoside
264.5 611.1599 (Co7H31016), 595.1654 (CorH51015)  kaempferol-3-O- 4 -D-galactopyranosyl(1—2)-
6 3.85 757.2177 calc. 757.2191 (C33H4Oq9) 471.1714 (CyH31014), 449.1088 (Co1H21011) .
342.7 398.0867 (Ci7H15011), 287.0557 (C15H110g) a -L-rhamnopyranosyl(1—6)- 4 -D-glucopyranoside
264.7 449.1078 (CyH21011), 447.1291 (CyHz3010) . :
7 4.49 246.8 611.1605 calc. 611.1612 (Cy7H31016) 395.0578 (Cy4H1300). 287.0558 (CreHy106) kaempferol-3-O- B -digalactopyranoside
264.8 595.1659 (CoyH31015), 449.1086 (CpHz 011 kaempferol-3-0O-(2,6-di-O- « -L-rhamnopyranosyl)-
8 4.33 346.7 741.2236 calc. 741.2242 (C33H41019) 380.0896 (ClngsOg), 287.0561 (C15H1106) ﬂ—D—galaCtopyranogide
264.8 449.1088 (CoiH101y), 447.1291 (CooHz5010) : ,
9 4.72 246.8 611.1612 calc. 611.1612 (Cy7Hz31016) 395.0580 (Cy4H1300). 287.0561 (CreH;108) kaempferol-3-O- A -diglucopyranoside
264.7 450.1122 (Cy1H20011), 449.1088 (Cy1Hx101)  kaempferol-3-O- « -L-rhamnopyranosyl(1—6)- 8
10 6.02 595.1664 calc. 595.1663 (C27H31015) 412.0352 (C20H1QO10), 317.0607 (C16H1307) .
346.8 287.0561 (Cy5H1106), 177.0558 (C1oHgO3) -D-galactopyranoside
264.8
1 11.41 2467 517.1355 calc. 517.1346 (CysHz5012) 517.1346 (CysHos012), 269.0850 (C12H1307)  Formononetin7-(6""-malonylglucoside)
204.2 .
12 15.92 988.6 943.5265 calc. 943.5266 (C4sH79015) 735.4501 (C41Hg7011), 459.3667 (C3oHas03)  Soyasaponinl
211.1 .
13 17.12 992.3 1069.5581 calc. 1069.5583 (C54H85021) 725.2011 (C40H5509), 423.0993 (C28H2102) Soyasapomnbg




2-2-3. WHIEFY WA 2AT (BH-2)

ZoA ABQArERZA FFS FrjHdoz =Y F = HAA A2kE g Metabolite

Farming) 7]1&/1% % oda == o gdadll FoA o o8 Z(ethephon)o] Al EAN2EZA A

*?J”Q SRAANZNGE AMES st oo} 22 AFS AASY AEAZANAEZA A
< HAA I = 20E FReA s

B AR AR F FAE AY BUEA A IR ERAEATLA 2t
Glycine max (L) Merrill®] thdF& AREsIATH T2 HIESH-2oA AFA7]7F R47E 2 o
7hA) 8043t Awistd e, 2+ ASAI71E Rl R2, R3 2 R4 A EAS oo upe}t AHE3H
o F AElE 4204 797HA sl o= 15-3 T A 4 AFe 5 HkEsle] BA A =
¥FHA EHHOZE 3T A EAAANEZA LS 918 01]%1 2 oHES 22 A st
ATt g @ oHES YIS w A EA d2EZAQ daidzin, genistin, malonyl daidzin,
malonyl genistino] o} 13 o] ik A4E-S FUskAT
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2-2-3-1. ¥ B Qe Z Ao BE HEA AEZZ A4 AJEAMNL

B AP AT F2 dolA e ddFT e AR, HIEdske-2o st F A=A
£ oo w2t ASAVIER ASen. 2492 vidzE ZHdE AWB0x60x80cm)E AH-8-3f
RaL, AR AHE 7t=E ol&ste] Fx xdsa, olnf JYE#H HEr= XP-3160<
AbgE T ZEO AujE A=A S/HE 2 Aol ¥ 9643 AP etk 244wt A
o] &2 €of 3024 FIA7IL gAl BHE AT ASAZIRI-R) = FaEdel A of
de Faste] FESGT dAgdl FAAQ] AHES AT fFEEE 38% olEHE &Y
b EF-A2ets FHoR AREsEaL, of I o] dd FbollA skt

o

ol

o

A1
axi

O

B

Ethylene

7z

80 cm

[Z2™] (A) o= A ZA], B) oeE 22 3H

Vegetative I Reproductive

("] F A=A AEA7E 54



2-2-3-2. AEH F=7t AEAD A2EZA A4 mR = IF

ded sxo FFS Hriety] f& AEd v=E 2Elske e AFT T1 = 100 wglg,
T2 = 200 pglg, T3 = 400 ug/g, ¥ T4 = 800 pg/gollAl AFsAth &=+ 25+x10CE A3t
AT 24420 & AL 72413 A 28kt

obgf ol uehd Hkek 2ol 100 uglg s=olA 800 uglg7tAl A= d2ERAS vE= A
A S7Fsk o 400 ug/gst 800 ug/goll A el ek frol= AFHA ddt. 233 800
ug/goll A= Fdlol e o® Wty Y3yl wol dojuA Hielemrl ZojEs e @
2t

(] gl 57} FY9o A EA J2EZA Aite) nxE= 9
A d g =% (ug/g)
TE S T1 T2 T3 T4
o 100 200 400 800
1 220 3,500 5,500 14,500 12,450
2 200 2,500 5,620 11,000 10,250
3 210 2,450 5,420 12,350 11,250
4 190 4,500 4,580 11,000 12,500
5 180 4,250 3,560 12,500 12,350
6 210 2,350 5,680 12,500 15,460
7 220 1,950 5,670 11,500 11,250
8 215 1,850 4,860 11,250 13,520
9 212 2,900 5,600 12,530 12,000
10 198 3,100 5,500 12,000 12,600
11 178 3,120 5,900 10,200 11,500
12 216 2,850 4,800 9,580 13,000
13 204 2,750 4,260 11,500 13,500
14 205 3,920 6,010 10,530 11,200
15 206 2,900 5,900 13,200 12,920

*HPLCE o] 83 AZEAS
genistin®] A FXMlA £z}

i

I A5} 21 malonyl dadizin 2 malonyl genistin A #F& dadizin 2

2 st AAslATh S total isoflavone O 2 A AHELA T
no'g
16000
12000 A
8000 -
-
4000 - 1
T
i
O T T T
| T1 12 T3 T4
(28] AS5A7] R3 A=A ogdl 58 A4 d2E=Z7 3&F W3l Tl 100 ug/g, T2
200 uglg, T3: 400 pg/g, 2 T4: 800 uglg



2-2-3-3. AE# HZAIZto] A EAH AAZEZA A4 w2 = IF

NYA HATEo] HEY 2ERA Aol BAE FFE FHAA] s TL= 24 0, T2 -
48 h, T3 = 72 h, & T4 = 96 hollAl #Z3IATH oEd A2 FE+= 400 pg/goll Al AAsEA S
W HEAE A%A7] R3F AGSATE AN 2he QolA /1% Hhs} 2ol 25100
24713} vhek 2 g

24713k A% 4BATE APl 2 Aolsh WAHY O 48ATRE BATNAE FAT F
ot BERA WY AN E e Qo Fo] Fo] GO ol onjs FrojE ¥
e g vIHh

=

(] o Qe HelAzte] Felo] B4 o 2ERA At HAE Ju

ogd g Az

T8 . T1 T2 T3 T4

o 24h 48h 72h 96h
1 210 8,560 12,000 11,560 11,520
2 200 9,500 10,020 12,560 13,000
3 210 8,150 10,500 12,300 11,450
4 190 7,950 10,050 11,600 12,000
5 185 7,850 10,020 11,200 11,200
6 198 7,250 10,302 11,000 12,020
7 210 8,020 10,600 11,500 11,700
8 215 8,200 12,100 11,000 11,900
9 213 8,400 9,800 12,000 11,500
10 214 7,850 10,900 12,500 11,800
11 200 7,900 9,900 13,000 12,000
12 200 7,800 10,700 9,900 13,000
13 250 7,600 11,200 10,900 11,000
14 220 7,500 12,500 10,800 10,500
15 189 9,110 11,200 10,880 10,600

*HPLCE o] &% AHZFEAS AASP T malonyl dadizin 2 malonyl genistin A &2 dadizin %
genistin®] A FMA EAFES 18t ALHSEA T ‘5‘%}8 total isoflavone% o2 Al4k3} A T}

ng/g
16000
12000
-
i
T
8000 T
4000 -
0 : : ;
I=hokl T1 T2 T3 T4

(298] ASA7] R3 AEA gz g AE AEA o 2E=2A 3 W3l Tl 24h, T2:
48h, T3: 72h, 2 T4: 96h



2-2-3-4. AR A ANA BFA77E HEL A2EZA At vA= 9T

st 239 B AFdA e blol v FRYF tjds] F83% aclojth 53] Jgdls d
HE FZANA AP sobEa, 53] BlEs-2 WolA AYgd 45 sk e =71 €

A EEp7EA AE o] ofHot wEhA] tiwhe] WA oA ntETUS AAE A S
£ 7b2ql g gile] ol"AS AT F e FAA EES AEHE A el o
£ Yol itk B AFelAE AFe] #E5HE 38% NHES TUse] 600 ppm FEE A
Z3te] ASAIZIE(FA 2, R1, R2, R3 & Rl A3t 855 HS3sATh
dn] Ao A FFA A 7] (vegetative)?]l VI~V2 AlZ]d= gl X EA] AEA o 2E=Z70]
LFEE AAE S BFP oY oju & HiolQuj~7F RAIZ] Bohe Sgth dRbE<] B
< ogax g et fFARIA A EY d2EZA e 15%8 5 S7F8IA T
[#] o3 AHelellA AFAIZI7F FHe AEAL o 2EZZ ik mX = F3F
A T AFA7]
= =g R1 R2 R3 R4
1 220 11,250 15,940 12,000 6,520
2 210 13,500 14,890 12,560 8,560
3 212 12,560 16,830 11,250 7,580
4 190 11,250 12,650 14,560 6,520
5 198 15,684 12,300 12,850 7,865
6 190 12,560 12,400 13,650 8,500
7 210 14,560 12,600 11,000 8,600
8 215 11,520 11,500 15,890 6,872
9 200 12,360 12,500 18,500 7,860
10 220 12,500 12,650 13,000 8,500
11 202 12,000 12,360 12,500 7,850
12 210 11,200 12,500 12,000 7,800
13 200 11,560 11,500 11,500 6,145
14 190 12,340 11,560 13,456 8,010
15 180 16,840 15,296 13,450 7,800
*HPLCE o] 83 AHHFEXMS AA3Y T malonyl dadizin 2 malonyl genistin A%< dadizin 2
genistin®] A FaelM BAFE wdte Adsdnt. FFL total isoflavoneF o2 AT
ng/g
16000 - - .
12000 +
b
8000 — T
1
4000 -
d
0 T .
2x g R R2 R3 R4

(2] A AeolA F AKANE B4 AERA FF W



2-2-3-5. AHE F=7} A EAR A2EZEZ 4 A= T

o Bl &2 [UPACH-& 2-chloroethylphosphonic acid2 9714 Z7olA EddL W& o
A FojAol) ofEHlELS e WES 9al AAN-S(elimination reaction)e] dojub=t] FA
B2 @4o]23% phosphate @ol RHEojxBnE 5l JFEdo] gle sstEdolnt. & A3
NAE AFd FE5HE 38% oNHE 89S AML3FATH

NHE T2 FFS HIIE] 8l CdEHE F=E ZElste 5709 AdT T1 = 100 uglg,
T2 = 200 pg/g, T3 = 400 pgl/g, T4 = 600 pg/g, = T5 = 800 pg/gol A AASAL L5+ A&
28£7CoA, 2 s=EHE ZF3t] A&ttt oHE Ae+= 230 h, 24 h) 23R

ot o UeRd miel o] 100 pglg (TDAA = @ w59 2EH drEZo] ddES]
T, 200 pglg (T2NA 800 pglg (THE Hels =l what gefo] 2718k 1 T49 ToolAE &
o)A+ Apole= HFEHA Bt THolA Hoh W2 o] HAysuth

e

d

[3£] dlHE s&=7F Fdo A4 A=ERA At wA= IF

A9 oEHE T5 (ugl/g)

T 0.3 2] T1 T2 T3 T4 T5

B 100 200 400 600 800
1 220 500 8,560 12,000 14,500 16,580
2 200 450 8,456 11,250 14,000 15,520
3 210 385 7,589 12,350 13,500 15,500
4 215 620 6,580 11,560 15,600 16,800
5 198 600 9,895 11,000 13,500 19,620
6 180 523 9,856 13,000 12,600 13,550
7 190 860 7,568 12,560 14,800 16,580
8 170 562 5,800 11,125 15,600 14,580
9 210 456 9,956 13,600 14,350 14,425
10 220 586 7,586 12,560 15,600 13,560
11 230 356 8,556 11,250 12,540 14,860
12 220 786 8,850 11,350 13,560 16,680
13 200 969 8,800 12,500 14,580 15,520
14 215 360 7,780 12,350 15,220 15,420
15 216 960 9,800 11,400 16,580 15,600

*HPLCE o] 83 AFEAE A3l malonyl dadizin ¥ malonyl genistin A #-& dadizin % genistin®]
AwF FAlel A E‘Z]'ao]:% vt A4rstAth S total isoflavoneF o2 A4kt
1g/g
20000

16000

12000

HH

T
8000 - I

4000 A

0 . — : .
e T T2 T3 T4 15
[2”] AS5AI7] R3 A=A AHE s&E A4 Ad2EZ7 st Tl 100 pglg, T2:

200 uglg, T3: 400 pgl/g, T4: 600 pgl/g, 2 T5: 800 pgl/g




2-2-3-3. JEEZ HFAZto] A EA AA2ERZA AAbd v 2= FIF

AHZE A AZto] AEA o2EZ7 A4k v X= &S FHsk7] ¢8) T1 = 24 h, T2 =

48 h, T3 = 72 h, @ T4 = 96 hollA #FZF} AEHE g =& 600 ng/ge =z, EF3g

= 23)(0 h, 24 WalPth A EA 9 LA 7= RIZ ALYt A3 25= 2L (28+7C)

oA Gy}

JEE BT HE] 24 h F A2A rEZA FAY Zht BFEUIL, T248 hol 2] E4
S

O

NrERA FeFol HugEolArh ARke]l Aol ma T72 h) 2 T4 W7 A%<
Tl SV AJAT, T28 Fof e Aole BEAHA Utk TelA= B B S99

ol BEE T2~T37F A3 Aoz da=AT

[3] NElE Aol FAY AEA A2E=AN il mA= &

ogd#@ g AIZk

T8 S Tl T2 T3 T4
T 24h 48h 72h 96h
1 210 7.700 9,800 9,800 10,500
2 200 7,600 10,020 9,750 11,200
3 210 7,800 8,900 10,300 10,620
4 190 6,980 10,050 10,210 9,800
5 185 7,850 9,780 11,200 11,200
6 198 7,250 9,650 11,000 10,500
7 210 7,580 8,700 9,750 11,000
8 215 7,500 9,500 11,000 10,100
9 213 7.700 9,800 9,700 11,500
10 214 7.850 9,800 9,600 11,500
11 200 7,560 9,900 9,800 10,600
12 200 7,800 9,540 9,980 10,200
13 250 7,600 9,400 10,900 11,000
14 220 7,500 9,650 10,800 10,500
15 189 7,600 8,900 10,880 10,600

*HPLCE o] &3 AHFEAS 2As9 3 malonyl dadizin 2 malonyl genistin A &< dadizin 2
genistin®] A& FAo)M EAFE uH3td AstAdth. THFS total isoflavoneF o2 A4kt o).

ug'g
12000
3
-
1 il
8000 -
4000 -
D '—_I—| T T
E=brkl| T1 T2 T3 T4

[28] 54171 R3 A=A19 oEE A AE AHed N=EZA 4 W3t T 24h, T2
48h, T3: 72h, 2 T4: 96h



2-2-3-4. AE|E A ANA BEFA77E HEL A2EZA At vA = 9T

s BEQ B AFoAE vlo]lus SR tigs] Fagh alojth Hio] v
o o2& RAIZIA AEAZ|E AEHN2EZA FFS vunHristiny. Ag=2
A 7143 Y3 24X AR 72h, &% 25+210T) A AT

Rl = Zo] B#& A]7], R2 = Zo] ¥ ¥, R3 = 7158 B ¥, R4 = 745 olA Fo] A
BE7] A A7EA KA A A ABEA T

dn] Ao A FFA A 7] (vegetative)?]l VI~V2 Al7]d= oldill XA AEA o 2E=Z7 0]
TEEE AMES dEER oY ojuje vpo]euj 27t RAIZ] Bk WEgtth A SA17] R1-R3
= 2 foE FEIHA ggtoy Fo] Wi RidME EA o2EZA Aglo] 30% ol

2 FHal
o
LI

kol

[Z] olHE A2l AFA717F Fdo HEA A2ERZ Agbol A= FF

on Z AGA7]
= -4 g R1 R2 R3 R4
1 181 14,021 16,626 17,125 6,660
2 210 12,600 13,183 12,707 7,366
3 211 12,234 15,736 14,624 8,279
4 211 13,742 15,693 17,451 7,701
5 186 16,011 14,953 13,339 7,304
6 192 13,188 12,635 17,326 6,922
7 206 16,388 15,679 17,736 7,635
8 204 16,610 13,667 15,114 6,370
9 219 16,477 13,707 15,218 8,082
10 218 13,874 14,661 15,565 8,459
11 208 14,562 12,029 15,271 6,524
12 198 12,142 11,633 13,566 7,978
13 193 11,457 12,019 17,166 8,308
14 195 13,461 14,649 12,544 7,121
15 212 12,203 14,022 16,961 6,232

*HPLCE ©]&3 AHZFEHS 2A593 malonyl dadizin 2 malonyl genistin A %2 dadizin 2
genistin®] A#F FAMolA BEAFES 1t AstAth FFL total isoflavoneF oz A4S Al

uglg
20000

16000

12000

8000 ~

HHo

4000

a
0 .

X2 R1 R2 R3 R4

[Z2H] ol Z AgA T AFAZE =4 ANzEZA &F ¥



Total isoflavone content {x g/g)
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Total isoflavone content [« g/g)

» Harvest Time

W o=-1.4280 + 291 ,84x + 602,04
= R* = 05977 ™
& 16000 ;
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—o— 100 pgfg £
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15000 Hg'g E
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.
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[ZF] & B oEHZS A

rok
ol

AE=A d=ER

A,
ot
o

Tlol =24

rr

) A2x o2EZA (uglg)
A ofiavone O eat) 2 h 48 h 72 h 9 h 120 h
Bthylene® | 4idzin(1) nd? 1649 + 119 1784 + 285 1996 =+ 266 2331 + 259 2395 + 183
genistin(2) nd 955 + 102 1280 + 204 1402 + 216 1452 + 172 1465 + 229
malonyldaidzin@ <100 2706 + 153 5971 + 274 6158 + 484 6232 + 502 6461 + 419
malonylgenistin@) <100 1969 + 178 3734 + 382 3279 + 384 3301 + 359 3533 + 346
total <200 7279 + 552 12769 + 1145 12835 + 1350 13316 + 1292 13854 + 1177
Ethephon® | 42 47in(1) nd 1311 + 87 1342 + 163 2585 =+ 104 2784 + 189 2863 + 196
genistin(2) nd 863 + 64 1035 + 178 1708 + 171 1797 + 116 1663 = 165
malonyldaidzin@3) <100 3133 + 103 5563 + 201 5756 + 318 6456 + 391 6430 + 389
malonylgenistin@) <100 1980 + 121 3323 + 262 4056 + 375 4186 + 323 4295 + 324
total <200 7292 + 375 11265 + 804 14105 + 968 15223 + 1019 15251 + 1074

“Untreated. °All values are mean # SD of in five independent experiments. ‘Ethylene treatments at 250 . g/mL. ‘Ethephon treatments at 200 . g/mL.  Not detected.
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FOOD CHEMISTRY

Ethylene Induced a High Accumulation of Dietary Isoflavones and
Expression of Isoflavonoid Biosynthetic Genes in Soybean (Glycine
max) Leaves

Heung Joo Yul-i."': Yeong l—_I_un Snng._'_ Marcus |. Curtis l,t}l:lg.§ L)aE__"ﬁ-'lmk Kim,” Su Gyeong Woo,
Yong Bok Lee,” Zia Uddin,” Cha Young Kim*" and Ki Hun Park?



2-2-4. IHIEFAL] AEAH2EZA 335 HEsA A B4 (A3-3)
2-2-4-1. AR RN == EF

A E dAERS $3s 43 MEesE AHAR HholHe Fa83 FA48 40t
It TG FutE FAo]  AEAIFE(metabolite)e]  ThARA  EAE FSTH
LC-ESI-TOF A& 7]& o] 83t HolHE AH3ATE. AAHHE dolEl & tds e It
g2 WH3(nput file conversion)dt ¥ Z|E=RAH, 2z, F=HEH Fo A5 A(data
cleaning) =4 97|y A 4 & 53 EAF=(feature extraction), AZVEIH S o]
23 A 8AHE, dolguol2 ZHA(database search), 33E 2™ (compound identification), &
Al X (statistical analysis), AF&&24 A (integration)e] 4 S AXH F=3IA T

Pre-analytical steps

Experimental | Experimental
Design Procedure !' «!
a. Fabaton® Sample Collection ik Quenching & T ¥ =
b. Control & Handling Storage
Soyleaves
! I !
Analytical steps
Extraction of .
Eree Metabolites mm) (Derivatization) | |
: - - il [ 1 1 _._..!_
Metabolic Profile Acquisition
y \ U
Peak Identification | N
& Quantification | L ”ﬁﬁ;
y 3 i}

Data Normalization 1 i
& Filtering i T Lk
l T

Multivariate Statistics & Mathematical Modeling £y y
- Principle Component Analysis (PCA)

- Soft Independent Modeling of Class Analogy {SIMCA) = - i

- Partial Least Squares Discriminant Analysis (PLS-DA) [ JLHL].LJJLI
- Orthogonal Partial Least Squares Discriminant Analysis (OPLS-DA) . s o /
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B5A7) RIS 34EAE 9ol 52k ARl e EAIRa BrlelA A9
st o83 EEE 400 ug/mlE A 0}9&’7 24X 7ket 8 dEo] O, ¥ CO,
vtk A & T2AZtel| AEAE FEste] 35T 2443 T dFH=x ?ﬂ%lﬂr

Growth stage R3

9 replications

400 pg/ml

Ethylene applied twice to the chamber
Opened about every 24h to supply CO;

. CER A A

o oHIE Ag

A5A 7] R19] F2EA oddl FAAA AHZES 500 pg/ml %EE ﬂﬁ]ﬁ}‘}’iq o]
SNEES AFo] FEEE 39% olHE 8908 AgaTh olHES 0413 B 2423kl 23
BE Aetah A F 72476 A8 —’F shof 35T BEAZ ATk DA F
2o 7279 1gol 80% EIOH 50mIE Y3 35CoIA 247 B¢ 2UAold sl At
olHIE Ao MeEE ot 2187 2o
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Growth stage R3

9 replications

500 pg/ml

Ethephon applied twice to the plants
Sprayed to the plants until started dripping
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2-2-4-3. UPIS-ESI-Q-TOF A &4 A @

o UPLC &4 =4
- UPLC: Waters
(Binary pump, Auto sampler, Photo diode array)

- Column: AcquityUPLC BEH C18, 2.1x 100 mm, 1.7 yum  *® ] " /“

- Injection volume : 2 wl o, 50 acid -

- Column flow rate : 0.35 ml/min

- Mobile Phase: Formic acid (0.5 %), Acetonitrile T o Com o o

- Column temperature : 30 °C

o Q-TOF/MS &4 =H 3
- Q-TOF/MS i
(MassLynxsoftware, ESI-Positive mode) e Ty

- MS operation conditions

- Capillary voltage of ionization source : 3 kV 1
- Desolvation/lonization temperature : 300 °C/ 100 °C ' aa ] AL
- Sampling/extraction cone voltage : 30 V/ 0.8 V e B

- Trap/Transfer collision/lon energy : 6.0 V/ 4.0 V/ 1.0 V

- Trap gas flow : 1.5 ml/min T TET Y e
- Scan of range : m/z 100~1200

o Computational procedure (ZZE o] = wlo]EH H)
- MassLynxSoftware (Waters)

- MarkerLynxSoftware (Waters)
- Metlindatabase (metlin.scripps.edu)

o Chemometric Approach (thH #FEA])

- SIMCA-P* 12.0.1 (Umetrics)
- SPSS 17.0 (SPSS Inc)

quality parameter®} permutation testE 0]
g2l A3} fitting goodnessE HoF
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GA AEE QAAIE 7o 2 WSk
t}. PLS-DA score plotel] A]
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PLS-DA(Partial

Least-Squares

XA (A) from soybean leaves with different treatments and

un-treatment. The quality of the PLS-DA scores plots was evaluated by R2X, R?Y, Q? and
p-values (A) and validated by 200 permutation test (B) for UPLC-Q-TOF-MS, respectively.
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a9, AT 2 g A+ ujAbAl PLS-DA £ 3} (A) from soybean leaves with ethylene
treatment and un-treatment. The quality of the PLS-DA scores plots was evaluated by R*X, R?Y, Q°
and p-values (A) and validated by 200 permutation test (B) for UPLC-Q-TOF-MS, respectively.
(COPLS-DA S-plots derived from the UPLC-Q-TOF MS profiles of soybean leaves for ethylene
treatment. After normalization, the data matrix processed by MarkerLynx was statistically analyzed with
PLS-DA based on the UPLC-Q-TOF BPI chromatogram of soy leaves for ethylene treatment and
plotted using Par scaling.
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2o Axrt yebdS ety en 1 tiAbAlE daidzin (1), genistin (2), malonyl-daidzin (3),
malonyl-genistin (4) 5 F8 A EAN2EZAYS 2 & 5 AATH
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a9, AT 2 ANHE AHElF UAkAl PLS-DA #4723} (A) from soybean leaves with ethephone
treatment and un-treatment. The quality of the PLS-DA scores plots was evaluated by R2X, R?Y, Q?
and p-values (A) and validated by 200 permutation test (B) for UPLC-Q-TOF-MS, respectively.(C)
PLS-DA S-plots derived from the UPLC-Q-TOF MS profiles of soybean leaves for ethephon treatment.
After normalization, the data matrix processed by MarkerLynx was statistically analyzed with PLS-DA
based on the UPLC-Q-TOF BPI chromatogram of soy leaves for ethephon treatment and plotted using
Par scaling.
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9. (A) Heat map of identified different treatments of soybean leave samples analyzed using
UPLC-Q-TOF-MS. The heat map was drawn by R with ggplot2 and the green-red color represents the
z-score transformed raw data of soybean leaves metabolites with significant differences among sample
group. Red and Green colors indicate an increase and a decrease of metabolite level, respectively. (B)
Box and whisker plots of significantly different metabolites analyzed by UPLC-Q-TOF-MS in different
treatments of soybean leave samples. These metabolites were responsible for the differentiation in the
PLS-DA model, VIP>0.98 And zX0.05 (line, mean; box, standard error; whisker, standard deviation).
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2-2-5-1. o|&ZHE AHATH gAY BATFH FoA

UM AijoA HEZo] oddl AE|7} 4Fe] HEA o~E=Z71 (Daidzin, Genistin, Malonyl
daidzin, Malonyl genistin)®] F243% A& o] YAt & dAFod = g A7l A&
g A 2EEAN AJAES FAAIIE 717 s dlgilo] kgt FEjS] biotic stress
of t-&st= Wl 7|&EE turn on st AAAQ & st AoE dHA Ut old of
gadle ARG AN eIt Jasmonic aicd (JA), Salicylic acid (SA) 2 Abscisic acid (ABA)
S AE nAsE ASE dHA QU
ofd@l2 o]xtthAHE S AAhE FESHE AT
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Phenylalanine
| PAL
| can
|acL

Coumaroyl-CoA
P

CHS T~ CHS,CHR

Naringenin Chalcone Isoliquiritigenin
| cHi | CHI
Naringenin Liquiritigenin
| IFs | IFS

.

2-Hydroxyisoflavone

naringenin 2-Hydroxyisoflavone

| HID ‘ HID
Genistein Daidzein
1 IF7GT | IF7GT
Genistin Daidzin
| IF7MaT | IF7MaT
Malonyl-Genistin Malonyl-Daidzin

[C1¥]] Relative expression of isoflavonoid biosynthetic genes in soyleaves treated with ethephon. (A)
The sequential actions of CHS, CHI, IFS, HID, IF7GT, and IF7MaT result in the conversion of
phenylalanine to isoflavones: CHS, chalcone synthase; CHI, chalcone isomerase; IFS, isoflavone synthase;
HID, 2-hydroxyisoflavanone dehydratase; IF7GT, UDP-glucose: isoflavone 7-O-glucosyltransferase;
IF7MaT, malonyl-CoA: isoflavone 7-O-glucoside-6-O-malonyltransferase.



- 9] 293 #Zo] prenylpropanoid ## % A& chalcone synthase(CHS); chalcone isomerase(CHD;
isoflavone synthase(IFS); 2-hydroxyisoflavanone dehydratase(HID); UDP-glucose: isoflavone 7-O-
glucosyltransferase(IF7GT); malonyl-CoA: isoflavone 7-O-glucoside-6-O-malonyltransferase(IF7MaT)©]
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[Z13™] Relative expression of CHS, CHI, IFS, HID, IF7GT, and IF7MaT mRNAs were analyzed by real—time

quantitative RT—PCR. Data were normalized against expression of the housekeeping gene beta—tubulin (3
—TUB). All the values shown are mean * SE.
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2-2-6. uEFA Y frEotvilS EE] A EASE 24 (A3-5)
2-2-6-1. GC-MSE& ©] &3 tALA| &4

Gas chromatography-mass spectrometry(GC-MS)= A& 650Da ©]3}Q1 A &=} tALA &4
of s &3 7IHolth. &3 AEA4Hsmall acid), ¢=-<, hydroxyl acid, oFv)x4F, &
(sugar) < W2 Ao ExHo=z BN 4 Ut} o]f& bp/t ¥ F714F € ofr=
S FEAS AA bprt $e FFEZ AFT & Ade= EHZFA Al methoxyamine
N,O-Bis(trimethylsilyDtrifluoroacetamide o] # 7Bl i1, o] 7|¥te= /NE 3=
< A A(identification) % A #H(quantitative analysis)& 4 & Data Bank7} 2 FZ5 o]
olfd o] f=E B AT ulEFY = duFAFAHE) HEA UAAE 45,
Ko g @ Wyl ot {7 ofu| S ofr|iAt BV E A FEAS AT

M

(e}
A

o

A
E
=

o

2-2-6-2. GC-MS& o] &3 sutEFd

o Tl EFY A4 D A2y

Rl F& g3l =5 24T 5+ 9
Ae AHsta Fgste gutE FY AE
QB LREFAGFA ) A2 TR sk
- Z2PEAW 24
of &=l 3,000 ppm AUdEE 60%
AW ex 35T Bz el (Dark)

oF=E Wi

FUAE 30 ul A= + internal standard (hydroxyphthalate) & #=A8 3. F=A s
HAge Azxd AR hydroxymethoxyamine(20 mg/ml pyridine) Al¢F 80 ulE ¥-& % 37C 9
A 908 ¥ 908 whgo] bW BSTFA AJokg 80 ul $& & 70ToIA 3087 s %
of AR st FSAe wphd 3 viald] @o] inject AlF.



o 4473

GC-2010 Plus, GCMS-TQ 8030 (Shimazu, Tokyo, Japan)

o GC =4

inject volume: 1 uL
Column: DB-5column

(30m % 0.25 mm 1id, 0.25 um film thickness; J & W scientific, Santa Clara, Calif., U.S.A)
Column oven Temp: 70 C

Injection Temp: 200 C
Split ration: 40
Column flow: 1 mL/min
Carrier gas: Helium
Analyzed method: 70 C for 2 min, increased to 210 Cat 7 °C/min,
increased to 320 Cat 10 C/min, and then held at 320 Cfor 7 min.

o MS %7

Q3 scan mode

lon source Temp: 230 C
Interface Temp: 280C
Detector voltage: 0.1 kV
Event time 0.03 s, 15 eV

o Data process

- Data collection, normalization, alignment
- 23854 NIST 11, Wiley 9 mass spectral libraries, retention indices (RIs),
calculated using n-alkanes

o BAEA ¥ visualization
- SIMCA-P*version 12.0.1 (Umetrics, Umeda, Sweden)
PCA, PLS-DA, VIP, permutation test, p-value
- One-way analysis of variance (ANOVA)
with Duncan’ s test (X 0.05), using SPSS 17.0 (SPSS Inc., Chicago, IL).
- R-project: heat map, box plot
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1, lactic acid; 2, alanine; 3, malonic acid; 4, valine; 5, phosphoric acid; 6, glycerol; 7, isoleucine; 8, proline; 9, succinic acid; 10, fumaricacid; 11, serine; 12, threonine; 13, malic acid;
14, aspartic acid; 15, oxoproline; 16, 4-aminobutanoicacid; 17, threonicacid; 18, glutamic acid; 19, phenylalnine; 20, arabinose; 21, asparagine; 22, lyxose; 23, citric acid; 24, pinitol; 25,
fructose; 26, fructose; 27, galactose; 28, mannose; 29, glucose; 30, inositol; 31, gluconicacid; 32, galactaricacid; 33, palmitic acid; 34, myo-inositol; 35, stearic acid; 36, sucrose

(23] GC-MS o] §3 WHEFY 2 YNFARAY) BHNA FAH ARA 48 2Z0HETY



[3%] Identification of major metabolites contributing the separation among sample groups

No. RT (min) Compound RI ©@ vIP p-value
1 6.27 lactic acid 1053 0.19 0.045
2 7.00 alanine 1097 0.20 6.74E-04
3 8.67 malonic acid 1198 0.25 0.253
4 8.85 valine 1209 0.33 6.98E-05
5 9.70 phosphoric acid 1264 1.66 6.72E-04
6 9.73 glycerol 1266 0.17 0.653
7 10.05 isoleucine 1286 0.14 0.006
8 10.14 proline 1292 0.13 0.589
9 10.39 succinic acid 1308 0.04 0.110
10 10.92 fumaric acid 1345 0.09 0.044
11 11.03 serine 1352 0.40 2.25E-04
12 11.39 threonine 1377 0.09 6.26E-04
13 12.81 malic acid 1479 0.29 0.310
14 13.25 aspartic acid 1512 0.22 4.00E-05
15 13.32 oxoproline 1517 0.03 9.74E-04
16 13.41 4-aminobutanoic acid 1525 0.80 0.002
17 13.72 threonicacid 1549 0.01 0.842
18 14.53 glutamic acid 1611 0.06 1.39E-05
19 14.66 phenylalnine 1622 0.23 0.001
20 14.99 arabinose 1649 0.03 0.511
21 15.14 asparagine 1661 1.39 0.002
22 15.18 lyxose 1664 0.06 0.865
23 16.86 citric acid 1807 1.33 0.002
24 16.98 pinitol 1818 3.11 0.122
25 17.41 fructose 1856 1.40 0.147
26 17.51 fructose 1866 1.07 0.123
27 17.62 galactose 1876 0.38 0.068
28 17.69 mannose 1882 2.81 0.012
29 17.91 glucose 1902 0.59 0.025
30 18.33 inositol 1942 0.18 0.472
31 18.80 gluconic acid 1987 0.48 0.010
32 19.24 galactaricacid 2030 0.08 3.75E-04
33 19.37 palmitic acid 2043 0.23 0.197
34 19.73 myo-inositol 2079 0.06 0.319
35 21.27 stearic acid 2239 0.12 0.276
36 24.51 sucrose 2593 3.36 0.002




2-2-6-3. PLS-DARH & o] &3 WIEFY 8 ANT U ARA A 24

FHEZARE 7F) 2 IRIFARE 7%)
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2-2-6-4. HeatmapEX & °]-&3 InlEFHE 2 IutF Ao AEA A 4
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2-2-6-5. Boxplot£4-& ©]&3 yHtEFA 3 dnkFd o] A &AL thAA
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2-2-7. 3htEF ] A RHEAE (B23-6)
2-2-7-1. AR ELIJLAAE A7 Avi=zA 49

o JHE AHYsrd EANEZA gF W

- AP AFolAE T AEANAC el HHSAIA oEE A 2 =2d {FA7F 7hsskA b
oA AdPolMe HE MAE dxfol & Zol7t Jar =3+ JEHE

o A AA ATt BTl °ﬂ-;ﬂ°1 A Hl A A A E S FFsEATH
- AFA AT = 100ppm FEAXE 254 Ad2ERZN0] 5000 xglg FTo= FHFHNA

o d=AFd A= 100ppm A A= F F5 2,752+815 ng/ge 2 FAHHE 5 AF
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392 = 7Y AY A (1A
49 T o :
. 3 #H(mg/g)
LA6AI AT 2AIZF E71) V1 | A8 & 2A1%F |@7] 2.08 + 0.14
Mge s [
iﬂ} _9_;6:6/\]7?%31 (2}\]21_ E—;J_7D V2 Z‘]FL] 2/\]7]. 1:47] 4.33 £ 0.21
QIGAHE (12A17F &7)) | V3 | Hg] & 1247+ ©@7](Over-night) | 4.42 + 0.25
A.A 100ppm Al | - N.D.
A.A 200ppm A2 | - ND.
-&<lipH

&3} A.A 100ppm A 2]& oHE | A3 | AA A T JEE =

e

A8 | 219 + 0.12

-

(acetic | A A 200ppm 2% EIE | A4 | AA X2] TR SElE B2
acid, A.A)

A2} | 3.60 = 0.19

il

A.A 100ppm+ol E1E(E3D | A5 | AASH oE|E 23 g 1.32 + 0.09

AA 200ppm+ol Bl Z(EE) | A6 | AASH EZE TFA A 2.83 + 0.21

S.A 100ppm S1 |- N.D.V

S.A 200ppm S2 |- N.D.?

el
sz | SA 100ppm AelF oEE | S3 | SA Ael e ofHlE B A | 7.02 + 032

(salicylic | 5 A 200ppm 2] % ofE]E | S4 | SA He] TS oElE 5 He | 7.43 + 0.36
acid, S.A)

S.A 100ppm+oll Bl E(E3D) | S5 | S.AS oElE &3+ A 8.39 + 0.41
S.A 200ppm-+ol| 8] Z(&3}h) S6 | S.A9} oflHIE EFH A F 7.38 + 0.33
AN | o AeA A 7 Pl |- 5.03 + 0.29
¥
(ex) L Z6A A E P2 | - 7.32 = 0.31
13] A €] T1 | - 1.90 = 0.11
2] 314
2312 g T2 | A& control 4.35 + 0.37

1 N.D. : Not detected
* ol 8] Z(ethephon 39%) 50mL/20L =& 23] A7, =

2
AC)

A A =, 264 A, X B=

- W 92 Ae] @vblAE Ae control thHl E3 Aol fdthn B T & Aich
a0 6470 A stel 243k MEE BUe Aol 3
gt 7t WezwA Jex 43 Lehtn = H
W L=t UR BobdA A EY Ago] wobd Zlojgtn

.
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- 899 pH FEFHo|A HA¥HH oHEY Fo AL FEENYE2ELH2-chloroethyl
phosphonic acid)elgtal E&]l= EZ<Qld ol= pH 4.1 o]Fe] ki, T4, G714 A
ogalg WA 183 30C o]Ae LxdAE iyl Wojtty A Ut o
Hol| 2o A9 e Ee A8 Hth &o|sHA s7] flal &de o= FASHE Aol
G #dste] pH 3.5 HAE9 o HEZEF Z4HKacetic acidES &3 2 /ME AHEE AT
SHAIRE o] = mH|ElR A 23] o]AEYE o] FAhdte AFES YERHATH

- AP daksalicylic acide] EHoll A= olEZ3 &7 HeoM Az control thH] oF 2uf2]

oJaBeE ¥ 27 WS UHNATh Lem AUy Ay F HES AL AS
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- JEHIZ AE A7) GELZ)oAE 264 A Hus 2364 At =22 ¢ &
R ol Aoe &7 w43 Seprhr] wiwol 9 Alzte] AU okavt 9
o2 o] HArt 1-2a3bd=xe] G HIZF Ygls el HEd Ao MES T
A8 @tk AF

o] F3tAdo] YA oEHIFEo 9g FSL oA
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. “ L= o] AT
o
Control (W] &5-*]g]) FC | & A& vl5 FH| 7.25 + 0.41
FFAE ] 0.50 A FO5 | & A& Hl5 F4) 8.12 + 0.48
NERLE
]_ Vel TE=ANE A Y F1 | & d& vls F1] 9.27 + 0.46
53
ZFEAE ] 1.5 A F15 | & A& Hl5 F4] 9.14 + 0.51
EFEAN ] 26 A g F2 | & A& vl5 F1] 7.84 + 0.38
71 Eb Control (e HE A 2]) S19 8.02 + 0.47
5314
7_;;] IAA A 8] (IEoHELD S17 | =44 <41 A<E (100ppm) N.D.V
a3t JHEZ + [AA &3 AT S16 5.34 £+ 0.35

1 N.D. : Not detected ) )
* o] B] E(ethephon 39%) 50mL/20L &%= & 23] A&, g & 72A & 55, K64 A, 4 Ha
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XE Ay A3 33, 54D

= | SEZ e
213 A Bl )
. v ELS - 3} eHmglg)
Control SC | %A g N.D.P
. D
e Al SA SA | 4] 4 4H100ppm) A ] N.D.
F &
ET ST |dHE &€ =4 419 + 0.26
SA+ET SAT | AF2] A 4K100ppm)+oll Bl E & X2 | 528 + 0.36
ET (" 94 Az | T9 |olHE 5d =4 341 £ 0.21
25
} ET (A2 A=) T12 | oEHE 59 =1 2.75 = 0.11
F &k
ET (A9 54 AHg]) | T17 |AHZE TY€ =4 4.17 £ 0.34
W s 2 ET (o} 9AD V9 | olEHIE A & 2A1%F §7] 2.18 = 0.19
F &k ] .
ET (A9 54 V17 | olElZE A8 ¥ Over night 5.26 + 0.37

1 N.D. : Not detected

* of 8] Z(ethephon 39%) 50mL/20L &%= 23 &,
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Aot = AV AL 2 Hgdd IS WEdeols 58 A%t RaAFon 25
© 2371 % HES FalA FAARAY. A An] o Eu= A A A 2% dfEel
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e et A4 ads 1% kA AF vl &% SU7hd @4 JEddT
ol sHAl WMl A= LxTo] dA 3| FFer] wWEolTal AEEY ole olaEdE =
Ao d&Fe mRAelgty Agdn. HE & F3E 12 A APH} H=F FFo=
30C olskdl =ZolA HiddES FAAZS W &F F7HE S Bt

B A& st oAHE o] & A 25 B =T T2F °
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2-2-7-3. 44844

Ul 2-2-3" AP R APolA Lo
2H2016'd, 2017, 2018 d)dell 2A A &
A ke oM s @A de

o) whe} 500~1,200 ppmug/g) BAE AA G APsE =AH JHE &9
AT A EAC 24A %t kA o2 23] At

E H b4 = e
Add = A mdH kzke] 529-1 Add=E FFA vHd™ kzkE] 600
GPS#3:35.319862, 128.090636, ¥ 2}:1,986 m? 600% GPS#3:35.314585, 128.0088290, A #:4,905 m?, 1,483%
T

e AFA PIAE Qe 6442
GPS#}¥:35.309294, 128.088967, 1 7%]:5,383 m?, 1,628%
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2-2-7-4. 12 FZZ &A1 (2015.06~2016.05)

- golAl 71&@ UYE A % Bel 20159 6€ 15974 FE HFse] 79 2097 AHEL
A BRHSAY L AA S5 % B9 ] F .

- ollElE A7)zt 2015 7€ 20€~8Y 10€ell= HErIe 24~28C, HA 7L 22~25C, 3 H
17)€ 26-35CE FASATE A g de 62019, FEE 10 mm vgrel ek

o
Ho
rlo
oY
}01;
p‘h
R
u

o

- 39% SHE FE&AE =l At THY WHoerE FFAE 23 . EFAE F 3
Ao FEstFT £A4S A MELS T4 A, B, CollA 303s Adste] 23T

- TAE A AA HEIbestal FEVIE A&7 BRavt glo] FUH FEVY 2EE E
oA FRAPYoZ FPAT FHFE TS AT AAF AA AFEFFTEH A
oAdE MAH7] F Ax7E AHESHA

e ; ; e -
AHE Az &, AH ¥ dxE o
300~400% SR ALE FutEFS
e A4 FAYeE 1Y

AN 5T HE HE A T
AEAHE us £ Ao Bu

i
o
HO
o
iy
N
to,

AHE 2Ue ARAINE 4. And A= Z 29
ol Aol Mol = Az WA AL d

oftt
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SAHANA A4 s}

£ Fol FhE 2

=74

HNEA J2EZA 3eF

o L Malonyl Malonyl %(st})%k
Daidzin Genistin daidzin genistin ve
1 162 116 504 474 1,255
2 410 144 1,272 599 2,425
3 481 140 1,554 688 2,862
4 767 244 2,578 1,062 4,651
5 755 255 2,461 1,069 4,539
6 621 184 1,781 815 3,401
7 940 302 2,962 1,153 5,357
8 905 283 3,210 1,211 5,608
9 962 354 3,108 1,359 5,783
10 895 312 2,770 1,244 5,221
11 517 252 1,488 881 3,139
12 1,391 444 3,899 1,658 7,393
13 1,683 632 5,419 2,193 9,927
14 1,610 691 5,288 2,307 9,895
15 1,644 688 4,809 2,289 9,430
16 1,516 494 4,334 1,755 8,100
17 2,054 818 6,953 2,833 12,658
18 2,152 964 6,739 2,948 12,803
19 2,179 1,059 6,851 3,387 13,476
20 2,233 1,067 5,906 2,965 12,171
21 369 172 1,069 705 2,315
22 1,155 376 3,280 1,289 6,101
23 1,600 609 4,522 1,907 8,638
24 1,424 568 4,117 1,740 7,849
25 1,908 754 5,142 2,243 10,047
1,109 387 3,252 1,312 6,060
1,748 732 5,965 2,541 10,986
1,524 673 4,709 2,085 8,991
2,258 1,165 6,503 3,408 13,334
2,456 1,168 7,032 3,456 14,113
1,314 535 3,983 1,786 7,618
650 323 1,937 898 3,777
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2-2-7-5. 22 A3 &4 (2016.06~2017.05)

- ShollA 71Ed AP A B Bl 2016 5€ 25974 F
Aelshe d3H 43I S stk 2= 8 A9k H et
A= FAAE LA BAZ s Aol o} ot A HFe 2AdE 13 R
AFAZE 253 ZAM )

- el & HE]7|7F 20169 7€ 20¥-~8€ 10¥
172 30~-35CE frAsAH. A7t A=

i =

oL o fIf

AT
(@7]

TANE

o XN

Do

I~

o

(o)

s

LY

X

N

rfo

[\

(@)

o

i~

S

¥

B

kd
ot
>
o IE
- lO'
@)
=2
X

Za, 7] - Aol TFHF
o] Wol Felo] WHAo] Wy, w3 Xuty AXAX O IAHL FEIIA MES WHAT
2l E At gujdz . 3

7€ 2097 oEHE FE&4E YKAY] RIFR3 7 AE | Fidzr]d Agses A FE7 ZEslel %
Al EFste 49 &= 74
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SAHANA A4 s}

£ Fol FhE 2

=74

HNEA J2EZA 3eF

o L Malonyl Malonyl
Daidzin Genistin daidzi¥1 genistisg

1 456 327 1,422 1,337
2 792 278 2,460 1,158
3 511 149 1,651 730
4 1074 342 3,611 1,488
5 507 171 1,652 718
6 2,406 713 6,906 3,161
7 1,335 429 4,206 1,636
8 1,592 497 5,646 2,129
9 1,676 616 5,412 2,366
10 1,597 557 4,941 2,220
11 862 421 2,483 1,470
12 1,023 326 2,866 1,218
13 1,035 389 3,334 1,349
14 1,310 562 4,301 1,876
15 897 376 2,623 1,249
16 2,021 658 5,777 2,340
17 1,588 632 5,376 2,190
18 1,015 455 3,178 1,391
19 837 407 2,633 1,301
20 1,526 729 4,037 2,027
21 1,438 671 4,169 2,751
22 2,384 776 6,767 2,659
23 936 356 2,645 1,116
24 1,119 447 3,236 1,368
25 2,048 809 5,518 2,408

1,574 549 4,616 1,862

567 237 1,935 824

1,645 727 5,085 2,252

2,340 1,208 6,741 3,532

1,927 917 5,518 2,711

1,335 524 4,025 1,828

568 233 1,617 720

- 116 —




ua'g
12000

10000 -

8000 -

6000 -

4000 -

2000 -

SEEs

21z

(2016.06~2017.05)

]
=

B3k 7,712 ug) H+

o] kol A YElE

KeN
i=]

boopel g

=
=

o AEAe] A gao] 1

Az Aol7h

1
|

59 ol f 2 wolEo)

el

- 117 -



o 2@z Fodr|PellA e dA# -8 A 3(2017.07~2018.03)
- 71 H lsold A l Aol ddo A AFHEAHE S Gl 2 IAFA vHAANA
AFAn 2oz AdFHeAHS g
- 33 34,000 m? (10,000%) X
- Z1Z=A): 40,800 m? (100,000%) 7F=
- Ak wrke] AW, AYAlr], HelsE Sol didl AdmE g Hxle] oy o
< o= wiZol] HEHAo B EA =E. AYAVIE THA R3oGoE HPAF
g 5 AHAAEo] ZEFAR A o} ALEFS AstA X =S HdRA|Mo] FF3to
AbE FAA B &4 Ay

.

[o

o?:-{)l‘

4 29& +oool EAHZ §/1C 4. ehd
3} o] YeFow £RHE FAS AF % 2

WA AMAGAN A ESERA(CIHE) 237 o] B shel Sl EYe) cae] = olele

60t] ol H1 oj2So] FAglow AL A AL | Az Sol/t] A 3 AEAES AxiAEe Be

74 734

° A AZS w2 ShlE 298 dol A
Az TAL Azxd= 3A j—u o] J—,_O:ﬂ 1;1;6 el e H3
H
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2-2-7-6. 3x @3 LAE (2018.05~2019.05)

- oAl 7= A, B, C Agxo A 5¢€ 20449 ﬂ%ﬁ}i 6d SEHEH THEol Zoret F
A A Aol B oE R WA 53] 7€ 9¥ 23 mm A5 ol F 8L LA Aol H|7FLA
gol A=A Aso] FAHAJE GHE nio] omj 27} 3491%

- 79 20¥ AREH AgAd EFAE T AR PHOR JHE AHYE o, HAAT
Al FRg Aol v XA 3 hEwEdA Adde HEgstA] s

- BT I A oHE e dgdle] Fdo HAFS 7] A depHy JUdoz v A&
A A2EZA &5 Y AHEE 2F SAAC sk, AT metM e HdEE HETE
AAGA A FEFS DS AET

722 7|14 ... 20184 0|

527k B2t L 2| X| QIoF S8t 7+ ATt
7122 AHe| St Lt 350 M. 2HE T T2
HE2 3@ H AAXIL EH 02| 7HE7|=

0189 A AT EoR F AEA A% 0 ob | 2o ] ANE SUE g qEY o=l
Z 27 AL olE e Ay ;é de ZIsta AEFoy, fFofde FE2 |

ARz &7171 A NE 8 3A AHE F HEAE dxdos &7 3

L& Az7lo AHE F AEAS 42 1A% 25
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SAHANA A4 s}

£ Fol FhE 2

=74

HNEA J2EZA 3eF

o L Malonyl Malonyl
Daidzin Genistin daidzi¥1 genistisg

1 854 613 2,663 2,505
2 2,139 752 6,646 3,129
3 590 172 1,907 844
4 1,659 529 5,575 2,298
5 1,864 629 6,079 2,642
6 1,537 456 4,413 2,020
7 812 261 2,558 995
8 1,638 512 5,812 2,192
9 1,911 702 6,172 2,699
10 1,250 436 3,868 1,738
11 1,220 596 3,513 2,080
12 1,324 423 3,711 1,578
13 647 243 2,085 844
14 494 212 1,623 708
15 1,887 790 5,520 2,627
16 2,006 653 5,734 2,322
17 1,329 529 4,500 1,833
18 1,021 458 3,197 1,399
19 549 267 1,727 853
20 1,466 700 3,877 1,947
21 1,523 711 4,414 2,912
22 1,188 387 3,372 1,325
23 1,228 467 3,470 1,464
24 948 379 2,742 1,159
25 718 284 1,935 844

1,327 463 3,891 1,570

1,870 782 6,378 2,717

1,320 583 4,078 1,806

690 356 1,987 1,041

597 284 1,709 840

1,254 488 3,839 1,764

487 180 1,577 726
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FXe| Mgl

[2&] 32k d42-84 $(2018.05~2019.05)

o 7N

oA EZ gHHoZ A, Ax I X
29
=

2 £FstaL, olF VMo s RS0 £9E F AT AERDS WEA AARE = A}
A L AR LID T U AEERES HEA AAG BE AL AdS aHs= dd

- @z, A9, AWMA, AMAY 5 AHOT FAI ol e aavt vd BAste] o3
| 4ol AR 2 58 Bagel nd BEUd delg 9 Solg Welsk AM sl
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2-2-8. ElE AHelo] we AR P A Wk @FA-D
- FE ErelA Aol F4 57 2o BHOE AgIE HES FAt dyY=A
oNA A EalHo] AL WA= 71&% AT Ytk Aurgele] oHE Ae ¥

}71& #H7tskAth

- AFYAE 20169 7€ 1195EH 8¢Y 169 7R Sl om AFLokAl = ol 12 E ALl o
A E(ethephon 39%)2 50mL/20L (400W} 3]4]), 20mL/20L (10008} 3]4)), 10mL/20L (2000%H
s ahde 7t Al x3t 18] A9 1Y 114 23] A F FRFEE HHEIA

- NBFE of A Az 5 2, 12, 24, 48, 72 Nt T FYLS FEEte] A WAse] telo
ofo] 29} A HEH7IE Zol BT F 20T oA EASHATH

2R 54 ABIA W

d
ol

¥1-1. Fabaton &< <tAA H7}

ke

g A

g
A
N
b

330 m* | A IFA mAE <kghe] 644-2
(100 8) | GPS=}3%: 35.309294, 128.088967

330 m* | A IFA mAY <kghel 70-1
(100 8) | GPS=}3%: 35.319862, 128.090636
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o Ethephon(ell €] %)

= A2 AAE

=
R 24

- B3 A= 50 g& conical tubeoll &3} 0.1IM HCl Acetonitrile €< 15 mL & #H7}st
305 =9 shaking 3tk o] 3 4000 rpmellA] 108 F<Qk 4 CollA FAEsm, 459 1
mLE FH3te F=A3 s9th AlE89 1 mLE 15 mL conical tubeel] ®F 3},
(TrimethylsilyDdiazomethane solution (2.0 M in diethyl ether) 1 mL-& Z7}sle] 58wt} vortex
mixerst AL 3087 FE=A3F AT o]F 30 ColA HAFZE3Fa acetone 1 mLE
A} &-3)3kaL 0.45 um syringe filter® o3} ¥ 7] 7] &2 o) A8} T}

PR RS
- Instrument
Column
- Detector
- Inlet
- Source temperature
Oven

- Injection volume
- Selected ions

. 2y 2

olN

Peak area

: 7890A GC/MSD
: Agilent DB-35 Capillary Column (30m X 250um, 0.25um)
: 5975C mass spectrometry, temperature 270 C
. temperature 180 C
: 200 C
: 100 € (2 min hold) — 5 C/min — 130 C (2 min hold) — 1 C/min
— 150 € — 30 C/min — 290 € (3 min hold); Run time: 37.667 min
© 1 ul (Split 10 : D
: 110(quantitative), 109 (qualitative)

90000

75000 - y = 4347.1x + 1144.1
RZ = 0.9996

60000

45000 1

30000

15000 4

n T T T 1
0 5 10 15 20

standard solution concentration (mg/L)

I3 oHE EEAEFHA

. oHE 35 ANF
Fortification level Recovery (%) LODa)
(mg/kg) 1 2 3 Average + CV (mg/kg)
5.0 84.9 90.7 87.2 87.6 £ 3.3 0.25
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E. Ethephon A glel] W& %7] IFEx, it7], A4 2 3 3 IAF 55
x7] FRF=E
Ay v= 3 35 Lltpd 5912 Az 3
(mg/kg)
- - ek ke H 4 i**
——~ 13 52 | 139.28 NT NT Az
(2000H) 208 A7 | 204.27 NT NT e
- - —]i**
—— 18 58 | 13342 NT NT 2%
(1000%H) 23 A2 | 17155 NT NT 22"
5 = - -0.035x B o=
50m1/20L 13] A2 | 293.06 19.8 A3t y=680.96€ Az
(400%) 28 Ae) | 479.52 266 A7 | y=395.85¢ 00" 21"
" A% SHIAE % 30 ¥ 5% 5 BAT A%
** BAZ7]F 1 0.25 mg/kg
*** Not tested
450
350 Y= 395 85p0-026x
R? =0.9919

ppm

hour

1%1-10. ethephon 400v] 3]} 23] X2 ¥ 7
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55

Ad A3

- 34 FEd HAAE & 27| F vE= Hd 379 mg/kg, HA 133 mg/kg ol UTE E3F,
4008) sl NS ALSS AESHH JF{ vy JUPET A 3 gk Aol A
1} 19.8-232A17t0. 2 19 AEE gt

- Tl Wi Ethephone] Al 3¢ w55 2447 2Eld AlgdA kA AE 3¢ & 55
3t &A% £ 9] ethephon FFEEE A0




2-2-9. /NEJARY AFNEES AT FHEFTY FEF (BH-9)
- Fabaton ¥ <5 €29 98 ZF3E HAste 7SAFRAEE AEHE 24 47 B A

AR OIS AR NETFAEEE @
=

ol
§§
31

=
- Fabaton % 5% % AxFAHd & AFEAETZFS 83ty Alx 7FS AAAC
H T4, AFF AL, vAE (FTT) 59 AAE ds5dte dEEEs 2 o
4 IRB 41, 1714 7|54 945 A A% A5E FEAAT
2-2-9-1. Fabaton ¥ AELA FEs AT ClET1E4A)
@ A
1 /lé/\]-
- AEFA A QAP 01 AR @SADY), FREEAE HAAAF 7%
EE9) F=
ii. AZFE3 Daidzin, Genistin A @ (Z&EAATZrfE T H)
- 247171
HPLC System Agilent 1260 Infinity,USA
G1311B 1260 Dual Pump, G1329B 1260 ALS
G1316A 1260 TCC,
G1315D 1260 DAD
Analytical Column Supelco C18 (250mm X 4.6 mm, 5 zm)
- AleF

3% Daidzin, Sigma, Cat# 42926, Lot# WXBC4295V, 98.2%
Genistin, Sigma, Cat# 73822, Lot# BCBT6600, 98.4%

Methanol: Duksan, HPLC grade

Acetonitrile: J.T Baker, HPLC Grade

Acetic acid: J.T Baker

32 7 OW)

Daidzin ®FE4 <F Smgs LAl 2o} 10mL A&Feh23l, Genistin FFEZ oF
5mg < AHAWEA Do} 20mL AHE&Zg2Fol 70% MethanolE Yol &3] ¥ HAAFE=Z

ABE 50ml HFYZgt2Fo AYU3) ol 70% Methanol& 7}t

6
sty J8& & PTFE syringe filter (0.45 um)E AF&3le] o33 AL HF AP
AHE-ghet.
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- 24 =4
Instrument Agilent 1260 Infinity,USA
Detector UV (DAD)
Wavelength 260 nm
Column Supelco C18 (250mm x 4.6 mm, 5 xm)

A: 0.1% Acetic acid in DW

B: Methanol : Acetonitrile = 7:3
Time A(%) B(%)
0 87 13
Mobile phase b3l 65 35
32 60 40
35 10 90
36 87 13
45 87 13
Flow rate 1.0 ml/min
Injection volume 5 ul
Oven Temperature 35 C
- A4k
Daidzin, Genistin (mg/g) = [A & FXZg/mb x AF@ERHdZFmD) x EEF €5 X
An<] | A B2 FH F(mg)
iii. W&, 725, 9
- AFFA A9 AHAEE 7. 4F T FAEE AR 712 58EAY 7.1.21 F (Pb)
D AE&H A4 7h F2E3H (@) vlo]a =9 o] B
iv. T4
- A FFA A9 IdHAEH 7. AF F FAEE AIEY 71 5 A1 7124 +2Hg
v.
- AEFFH A9 IAEY 3. mAE A 37 diATT 311 BAEAE T AEEAY
@ 71% - 14 2AAIA
L 71 S/AZAE 14 27X a3 A5
- 7 SARAPREY] 142 BALXE 1t FAIStLAL Sk gholl tigk &FgkA| of AR
E WMEEE AN dukd o FEE Aee FATFY 80~120%F HFOoE sk
A=Y 4% 98 Lot ¥ 7IS/ARAEY & HA7F 714 o8 Lot &4 HolHE
o712 4 FEFe 29 24T 4 vk Fabaton FAFEEE T Daidzin, Genistin g
Fe AAT APYHoR EAst AR o, %54 A= SPSS(Statistical Package
for Social Science 250) One- y ANOVAS o] &3le] 7+ Lot He] ¥ gk(mean), TFHA}
(SD, standard deviation), L2 2HESE, standard Error), HAgk, FHTHgk, 95% 412 T3k A
9] “$3kx](Upper Bound)S’Jr 0}?'{ 2] (Lower Bound)E -3lo] =% :Ef%}?;l F e 78S A

B3k,
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ii. Fabaton 3¢

AFEid

- Fabaton &4 F=#29 7]—ﬂ—+75 S AAs7] {5t 3 Lotg Zbzr 3HbE BEA% A9 &
EUE Daidzin®] &= ®H(Table 1-2, 1-3)& FstAth. AA HF+SD, H< 80~120%,
7} Lotd sh@A-4@A, 7 Lot M 95% A# Tkl Ae] ShdA-BAE BAsH] B4
ozt 4 Lot ¥ S 2T XIS F A= ZIEFEoE 10.7 mg/ge] 80%~120%<2 8.56
~ 12.84mg/g 22 HASAT. Ty 'dﬁ%o T AAE AFH A7), AEiA] Sl wet
B e AT ARRDE LoE F4es Austel § o AEE Basl Ao
Ars T,

3. Lot ¥ Daidzin®] &= 4 Az}

LS
Lot 1. Lot 2. Lot 3. o+t
Lot No
1 10.79 10.84 10.39
Daidzin g3 | 2 10.78 10.73 10.52
(mg/g) 3 10.76 10.68 10.50 10.6656
Bt 10.7767 10.7500 10.4700
. Lot ¥ Daidzin9] &= H$ 23}
Rt 203 95% Confidence Interval for
Lot No. D) SE) FH gk o gk Mean
Lower Bound | Upper Bound
Lot 1. 0.01528 0.00882 10.76 10.79 10.7387 10.8146
Lot 2. 0.08185 0.04726 10.68 10.84 10.5467 10.9533
Lot 3. 0.07000 0.04041 10.39 10.52 10.2961 10.6439
A 0.15685 0.05228 10.39 10.84 10.5450 10.7861
. Daidzin $H&F H$ (8.9
Daidzin (mg/g) &% W<
A H#+SD 10.7 = 0.15685
2] 80~120% 8.56 ~ 12.84
ZF Lot HAazk~#d#k 10.39 ~ 10.84

iii. Fabaton &4F=#% < Genistin &%

- Fabaton FUFE8¢9] 7I&714e HAAs7] st 3 LotgE 22 3wty 4% 23
EU Z Genistin®] &F WHE Tttt AA HAF£SD, H2 80~120%, Z+ Lot 3s}gk
A ~F7HA], 2} Lot ¥ 95% AlE FZEol| A9 st ~3dA & A8t £ e 2 Lot ¥
S B X3 4 Q= VEFE SR 4.8 mg/ge] 80%~120%<%1 3.84 ~ 5.76mg/go. =
AAstAnr. 2eiv AAES A9 AAE AFH A7), AWMA Sl w2t #AF S AL

Z ABRHEZ [otE F/Ho2

Aarste] = o] AES Fev)
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#. Lot ¥ Genistin®] 3srsF 224 Ax

Lot No.
RPN Lot 1. Lot 2. Lot 3. bl
- 1 T
1 4.87 4.92 4.64
Genistin
5 : g .85 471 4.8156
=¥ (mglg) |3 4.88 4.86 4.70
g 4.8767 4.8867 4.6833

e 95% Confidence Interval for
B EFA} . i
Lot No. SD) SE) Ha7k H ol gk Mean
Lower Bound | Upper Bound
Lot 1. 0.00577 0.00333 4.87 4.88 4.8623 4.8910
Lot 2. 0.03055 0.01764 4.86 4.92 4.8108 4.9626
Lot 3. 0.03786 0.02186 4.64 4.71 4.5893 4.7774
2 A 0.10224 0.03408 4.64 4.92 4.7370 4.8941

. Genistin = W1 (22

Genistin (mg/g) & W<
AA H#+SD 4.8 £ 0.10224
2] 80~120% 3.84 ~ 5.76
Z Lot HAgt~Hoigk 4.64 ~ 4.92

Q@ Ax71+E

P NSARZE TS/AELE
A z34 A FE W9 &I‘)r 3 s} Eiaike
g Daidzin (mg/g)  Genistin (mg/g)
o gulE F<l
ds (Soybean leave, Glyane max (L..) Merr.) 40 2.29 1.29
l
o == A4 1884, 720L, 100C, 6A)%F
l
o 7} 0.5tfo] Z2IHE o3} 0.22 0.10
l
= 65~75C  20~25brix A27tE=
A==
l
o 5% W2~EY EQ] 80T 0% A
= (i gy 80C = %_‘* I A0BZEA)
l
Inlet: 175C
e AL Oulet: 85C 13.07
l
SR 60mesh o 7} 11.08
l
x= 11.06 10.78 4.88

- 128 —



- Fabaton $U55829 #3284 724 AR Bx A=Y F 4B 0f wx
AR E Bu S FHY 5 YASE ARFAF 7154 A8 AR B 7
4 % GABATALEE (kA 1A A2016-1415 A4z A6S /MG Be)e] F5
of H43hsich Fabaton FAFEETLE A9 TAL YAFE FE3] 2ua sgon
2 FF% 4F0H VA ASE FFOD AR F OATTN FRAFACR 4

o] TE5 Ade AP Axh, & Ho 0.0666mg/kg, 7t=F AU
0 AEH AT F22 0.0134 mgkg A== AT
AE 7154 48 9A

2]
BE FHANA ANFL Y= FEE N FIRHLS T AR BA} YET A

o,
% FEE 242

NE G Lotl. Lot2. Lot3.

J (mg/kg) 0.0468 0.0666 0.0457

| 7=E ke 0.0082 0.0142 0.0082

T 3ma gk 0.1191 0.1129 0.1306

F%2 (mglkg) 0.0025 0.0134 0.0020

#. Fabaton FUFEET S35 714 A3
N s +4 kgt (e]sh*
9 (mg/kg) <108 pgld 10.8 uglg
Ft=E (mg/kg) <30 pgld 3.0 uglg
T55
F1 & (mg/kg) <150 pgld 150 uglg
Z+L (mg/kg) <21 pgl¥ 2.1 uglg

* Fabaton FlFE&wel HAAHATE 1g/d= A4k &, AAF WA A A= 28
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Table 1-9. 5<% At++4
Al A kA (mg/kg)
T (mg/kg) 1.0 »
e 7+=+ (mg/kg) 1.0
R T pa— 1.0 o
5L (mg/kg) 1.0 ¢

& S ol ey

b) 7l=F: FAHTFS 1g/d = Aokd 740.0mgke) HNA 1.0ug/de 71=

a) g Fabaton FAFEELY HAWHAZFL 1g/d2 A¢d F20.0mg/ke) BNA 1.0xg/de FS AT
7}l

Skl A 108 4g/Y B v A 71EY.

mlo
rr
>

AT 5 e o

ok o] slol=gtel H°1 30ugld Bp & H3 71&<.
0 EF¥&: HPWAAHAZFL 1g/d2 AL FA0.0mg/ke) BHNA 1.0ug/del Fn2E HHT F UL ol& 4
oFA o] slol=glel t,v.H 150 pgld B ¥ 43 71E4.
d T ANEATS 1g/d = Albd 74(.0mg/kg) HAANA 10xg/do 42 AT F A ole 2
ok o] slol=gtel MYl 2.1 ug/¥ BT} F e HH 7|F4.

o =t
TS A4 AAA 40l HAFUD, AFFHE V158 AR AFo] @
& Yol Wk el 4 SHoE YYSAC

A g Lotl Lot2 Lot3
A E AT -4 =4 =4

1.

el =d 4 v B3 A5 FHREP
FEke A7 HFE 71 98 AA A BE - At AR AAH A=
Adxut A FARZ A|Zdoof = FJroOT [ 2 74 ] o ‘M]Eoﬂ o gk
Y FFEIIFl v Ardde [FdAFsHAAZ] (A 2016-11%) ¥ % 3.1 5
A THEA AAMN A 58F 0 st EAlstoof g} =gk A FoE HdFH O]ﬁol UAAY
FEeo] 29E F v FdEHE o 2} |71F0] itk st = AHY
7“}?”3 58F S wAsto o ittt FAo Ay dAE g rIFol ol AHAA &
2 58%F0o] dsle] Rtk (58%) F  Azoxystrobino]
0.0004mg/kg H==HJx1 YHAE= B HAt. AEH FHAHE
Azyxostrobin> =4 &44FEIE T E£TF
H &2 T3] HEgolng kA deE EAVE HA et Asd

T

1z
i
o
N,
AN

o
o ©
(@x]
=)
oQ
%
oQ
o
=
ft
X
2
i)
2
N
|
in)
i
)

- 130 -



275 oHG8%) B4 A3

al.,.,
NS Fabaton HUFEE%
Diazinon ERE
DDT ek
Dicofol ek
Dichlorvos BAZ
Malathion BAE
Methomyl BAZ
Methoxyfenozide BAZ
Methidathion 2A4Z
Boscalid BERE
BHC B2HE
Bifenthrin ERE
Cypermethrin BA=
Cyprodinil BAE
Cyhalothrin EAE
Acetamiprid BAZ
Azoxystrobin 0.00004mg/kg
Atrazine BAZ
Ethion BAZ
Endosulfan ek
Imazalil ERE
Isoprothiolane EA=
Iprodione EAE
Carbaryl A=
Carbofuran BERE
Captan BAE
Quintozene 2=4E
Chlorothalonil 2H4Z
Chlorpyrifos BERE
Chlorpyrifos-methyl EAE
Chlorfenapyr ERE
Tolclofos-methyl ERE
Triadimefon A=
Triazophos EAE
Triflumizole BAZ
Triflumuron 2H4Z
Thiamethoxam BAZ
Parathion ERE
Parathion-methyl EAE
Padobutrazol ERE
Permethrin 2=
Fenarimol ek
Fenitrothion BAZ
Fenvalerate BAZ
Phenthoate BEAZ
Fenpropathrin BAZ
Fenhexamid 2A4Z
Phosmet BERE
Procymidone EAE
Prochloraz A=
Profenofos ERE
Flufenoxuron A=
Pyradostrobin EAE
Pyrimethnail BAZ
Pirimicarb 2H4Z
Pirimiphos-methyl EAE
Fludioxonil BERE
Dimethoate ek
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2-2-10. ES=A 9 FFo] AEANAEZA WA vXe 9 (-9

2-2-10-1. E¥ =34 A NBEA B4

B AT F AN Adde s 5 Ao EdE £
o X

7 Eore

3 o]8% TEANYS

MR St 2+ AR ol e~

2ERZ

A9
~

3} 7}

sl 2k

A&

(f71%&, A4, pH )3t
o] A& o
F A FA7E 2

3} wpoloml s @ 224

}.
el o | AEA
M2 Total
) 2 pH (?(g/g) ((;t/&l‘(g;\l (AzY) | JzEZA
(g/=) S} eF(mg/g)
cor | AREE AFA
N E"l o Qk7he) 644-3 | 555+0.03 | 214414 | 114+0.05 | 14.4+2.1 13.2+1.8
(= N=ZFD)
o | ANEE AFA
A EOZ Hd3A <kzkE] 623-1 | 5.72+0.04 11.7+1.1 0.81+0.04 13.2+1.9 12.8+1.3
- (A 7l ZFR)
o | ANEE ARA
N Eog A g 538 1510 5.43£0.05 11.4+0.8 0.66%=0.03 13.9+14 12.4+1.5
- ()
o | AEE A
N Eo4 4dd FoFg 117 6.19+0.03 12.9+1.5 0.94+0.04 13.3%+0.9 12.6+1.7
- ()
B | AAUsE ¥EE3
A= 5 SIEER 6.53+£0.03 28.2+1.0 1.21+0.04 14.8+2.2 13.5+1.9
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Exch. Cation

pH EC OM T-N Avail. P,Os . S Ve CEC

1:5 H,0 dS m* g kg g kg mg kg™ -- cmol. kg --- cmol. kg™
1-1 5.60+0.02 0.30+0.03 21.7+14 1.16£0.05 57.52+2.65 0.18+0.01 4.29+0.13 0.77+0.02 10.2+0.06
1-2 5.47+0.03 0.194+0.01 22.4+1.6 1.18+0.05 89.32+5.30 0.26+0.01 3.13+0.07 0.53+0.01 9.12+0.16
1-3 5.58+0.04 0.23£0.01 20.0x1.1 1.094+0.04 72.531£4.40 0.22+0.01 4.55%0.19 0.71£0.03 10.0+£0.27
2-1 5.83+0.05 0.40+0.01 145+1.1 0.59+0.05 121.13£5.30 0.31+0.02 6.21+£0.36 2.00+0.11 11.5+0.60
2-2 5.62+0.04 0.42+0.01 13611 0.73+0.04 152.05+4.05 0.50+0.05 6.37+0.67 2.04+0.20 13.2+1.23
2-3 5.72+0.03 0.37£0.01 6.90+£3.3 0.59£0.04 122.01£5.52 0.31£0.01 7.11+0.46 2.27+0.14 14.24+0.29
3-1 5.48+0.06 0.17+0.02 790+1.3 0.64+0.02 379.99+13.60 0.38+0.01 4.99+0.06 1.62+0.06 12.0+£0.12
3-2 5.40+0.03 0.15+0.01 13.8+0.3 0.65+0.04 362.32+7.95 0.36+0.01 4.58+0.12 1.50£0.04 11.8+0.06
3-3 5.42+0.04 0.17x0.01 12.4+0.9 0.68+0.02 334.93£12.53 0.51+0.01 4.77£0.01 1.61£0.01 12.5+0.14
4-1 6.18+0.03 0.24+0.01 12.1+24 0.94£0.04 59.28+1.53 0.36 0.03 6.12+0.54 2.48+0.21 13.4+1.10
4-2 6.17£0.01 0.26£0.02 13.1+1.3 0.99£0.03 68.12+£2.65 0.39£0.01 7.78£0.10 2.62+0.11 14.7+0.20
4-3 6.22+0.04 0.18+0.02 13.6 0.8 0.90+0.04 54.86+2.65 0.27+0.01 5.20+0.16 2.24+0.06 11.1+0.10
5-1 6.49+0.04 1.06+0.03 29.1+£0.8 1.224+0.03 932.17£7.95 0.56+0.03 9.29+0.41 1.8540.08 14.4+0.62
5-2 6.53+0.02 1.094+0.01 28.1x1.1 1.21+0.04 914.50+4.05 0.44+0.01 8.52+0.10 1.6940.02 13.7+0.21
5-3 6.57+0.04 1.01+0.01 274+x1.1 1.20+0.06 893.29+10.03 0.51+0.04 10.6x1.11 1.860.20 15.9+£1.55
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2-2-10-2. ¥ FFE ZAAEEEL H3 FF 7%

- AREE FRVIEHAA ol 2L 20 EFES FHIAUT AEA o2EZA TS 2
5, 35, §5, duxk 5o wgt & AolE HolBR HAHA|Z|Q 79 309 “dol Phenomix-
S Ay & F UAEE 59 2090 WolAA A 4 FFEHZ o] AA Au] Fol At

ofd

S
o

gRE FF Ml

2%l (Sojin)

75_] 00]: (J myang)

XA (Bosuk)

34 (Wongwang)

)3 (Daepung)

e} (Taekwang)

213} (Shinwha)

Z% (Jayang)

%= (Uram)

Z (Jonam)

23 (Wonwhang)

%< (Pungwon)

3} (Daeha)

&1 (Janggi)

74 (Chunsang)

%3} (Songhak)

7= (Galchae)

A} (Chungja)

<4 (Daewon)

A (Saedanback)

715 (Chengdu)
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Total isoflavone content (ua/g)

2000 ~

1. Evolution of total isoflavonecontent of the leaves of soybean cultivars as affected by
ethephontreatment at 200 xg/mL treatment applied at harvest time (96 h). Data are the mean + SD
of determinations performed in three replicate in 21 samples.

1 glkgo 2 =}o]
o & AEH q2EEA

Sheko 126 ~ 13.5 mg/go & X}o) 1) 2]

- AR FhUIedNA AFLL 21F(MET )Y AR g2 FFTE USSR oHE A
ol & AEAAN2ERZA FFRF AP FAZHCE FAe Aole TAs A X3}
A 53] B AFoA ARESI e "9 Fol Hi oo ¥ FHE BAFo EFo
nE FFHs A FUHH SR AR T
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2-2-11. HAE o]& A=AFAF-1 (EH-10)

2-2-11-1. AVF AT HHEFTAY YR A

o olaTelE P FUY FIYE BA

3L o

- AR gE  AERSEE 52 TaV]EE o] &std

18t 20161 s}8tA A El(ethephon)shed 433k
T, gETE Bxje el gu 298 Ale
Ool:

N
o
>
)
! g
4 e
b

o M
e
off
rlo
i
H

abaton FYo| Lt FUAHE

% 7

A FARTeE s A2 At B/l Wk FSi3} Fabaton

Ax, It FAEG Fabaton FiolAM @, 3+
Z

Fabaton &2

T At Be 5Hj

ol SrsA AL,

Contents® (g/100 g) FEA T (ga F9D

3}st xg] 7 (Fabaton %)
A B

Moisture 9.0+0.54 8.9+0.53 8.6+0.52

Ash 9.9+0.59 8.8+£0.53 10.0£0.61

Protein 20.6+1.24 20.9+1.25 25.0+1.50

Fat 3.3%£0.20 5.3+0.32 3.4+0.19

Carbohydrate 57.2+3.43 56.1+3.37 53.0£3.18
VALl values are presented as the mean=+SD of triplicate determination.

- Ak 24 0 FUYES F2 AWARE ¢ -linolenic acidZ ZHZ; 383.8 mg/100 g, 519.6

mg/100 g 2 447.1 mg/100 g YA
. dRF F 3 Fabaton F949 A4k =4

Contents® (mg/100 g) AT (g9 FY)

3}t A 23 (Fabaton F%)

A B
Saturated fatty acids
Palmitic acid (C16:0) 212.3+10.62 334.8+£16.74 191.2+9.56
Stearic acid (C18:0) 65.7+3.29 100.5+5.03 52.7+2.64
Arachidic acid (C20:0) 4.8+0.24 10.3%0.52 5.0+0.25
Behenic aicd (C22:0) 6.5+0.33 15.5+0.78 7.3+0.37
Lignoceric acid (C24:0) 8.4+0.42 16.7+0.84 10.0+0.50
Total 297.7+14.89 477.8+23.89 266.2+13.31
Unsaturated fatty acids
Palmitoleic acid (C16:1) 31.5+1.58 32.0+1.60 21.1+1.06
Oleic acid (C18:1n90) 90.0£4.50 67.3+3.37 93.7+4.69
Linoleic acid (C18:2n6¢) 163.5+8.18 267.4+13.37 161.5+8.08
y -Linolenic acid (C18:3n6)  3.1+0.16 nd” nd
a -Linolenic acid (C18:3n3)  383.8+19.19 819.6+40.98 447.1+22.36
Eicosenic acid (C20:1) 2.740.14 4.140.21 1.7+0.09
Eicosatrienoic acid (C20:3n3) 1.9+0.10 3.8+0.19 2.9+0.15
Nervonic acid (C24:1) 2.7+0.14 7.7+0.39 2.5+0.13
Total 679.2+33.96 1,201.9+60.10 730.5+36.53
Total fatty acids 976.9+48.85 1,679.7£83.99 996.7+49.84

DAIl values are presented as the mean=+SD of triplicate determination.

2nd: not detected.
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- ol =4
mg/100 g % 189.6 mg/100 g
mg/100 g ¥ 182.6 mg/100 g

. Uyl FA 3} Fabaton 29 Felolr x4k

(o3

o
A
olo] o
AR

Z=4

FAEY F8 ofv|4k2 aspartic acid=

131, y-aminobutyric acid(GABA)
[e]

Ayl

'l

L
T

7}
7}

383.8 mg/100 g, 519.6

7 141 mg/100 g, 182.2

Contents® (mg/100 g)

FHYT QW FY)

g8t 23 (Fabaton T%)

A B
Non-essential amino acids
Taurine 7.2%0.36 8.4+0.42 9.2%0.46
Urea 79.4+£3.97 158.0£7.90 304.4+15.22
Aspartic acid 174.2+8.71 179.8£8.99 189.6£9.48
Serine 69.2+3.46 79.2+3.96 132.8+6.64
Glutamic acid 65.8+3.29 88.0+£4.40 132.8+6.64
Sarcosine nd? 2.4+0.12 nd
Aminoadipic acid 32.8+1.64 42.8+2.14 57.2+2.86
Glycine 14.6+0.73 20.6+1.03 19.4+0.97
Alanine 116.8+5.84 90.6+4.53 108.6+5.43
Citrulline 3.6+0.18 6.2+0.31 6.2+0.31
@ —aminobutyric acid 6.8+£0.34 9.0+0.45 10.4+0.52
Cystathionine 4.4+0.22 6.6+0.33 5.0+0.25
Tyrosine 52.8+2.64 29.2+1.46 45.8+2.29
B —-alanine 21.6+1.08 22.8+1.14 18.2+0.91
A —aminoisobutyric acid 18.0+0.90 23.4+£1.17 nd
y —aminobutyric acid 141.0+7.05 182.2+9.11 182.6+9.13
Aminoethanol 8.8+0.44 7.20+0.36 10.40+0.52
Hydroxyproline 0.8£0.04 1.4+0.07 1.0+0.05
Ornithine 1.4+0.07 1.6+0.08 2.6+0.13
1-Methylhistidine 3.2+0.16 5.2+0.26 3.4+0.17
3-Methylhistidine nd nd nd
Anserine nd nd nd
Carnosine nd nd nd
Arginine 141.0+7.05 82.4+4.12 192.0+9.60
Totals 963.4+48.17 1047.0+52.35 1431.6 £71.58
Essential amino acids
Threonine 30.4+1.52 58.6+2.93 52.4+2.62
Valine 115.8+5.79 126.2+6.31 166.4+8.32
Methionine 11.2+0.56 12.4+0.62 11.0+0.55
Isoleucine 62.2+3.11 71.4+3.57 82.6+4.13
Leucine 61.4+3.07 93.0+4.65 95.6+4.78
Phenylalanine 84.0+4.20 108.6+5.43 157.0+7.85
Lysine 58.2+2.91 33.2+1.66 68.8+3.44
Histidine 26.4+1.32 19.4£0.97 35.0+1.75
Total 449.6 £22.48 522.8+26.14 668.8+33.44
Total amino acids 1413.0£70.65 1569.8 +78.49 2100.4+105.22
Ammonia 15.80+0.79 19.20+0.96 18.40+0.92

YAll values are presented as the mean=SD of triplicate determination.

Ind: not detected.
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- B =4 guk 39
QRO Fabaton FY =3, AZrEe dut FdoA= ASFHA Etor}, Fabaton 3
o Aq AEHULL olYoe= Iuk FUARTG FFo] FAY v =

B, duk F4 3 Fabaton FAe 77148 =4

Contents® (mg/100 g) ExET (A9 29) i}iﬂr 2]+ (Fabaton %L%;)
Phosphorus (P) 253.0+12.65 321.94+16.10 308.11+15.41
Sulfur (S) 2,197.44+109.87 1,611.0680.55 2,073.86+103.69
Kalium (K) 4,544.914227.25 5,103.61+255.18 7,314.83+365.74
Magnesium (Mg) 658.84+32.94 423.8+21.19 518.15+25.91
Calcium (Ca) 19.7440.99 10.54+0.53 21.15+1.06
Manganese (Mn) 26.74+1.34 2.89+0.14 16.1440.81
[ron (Fe) 374.96+18.75 198.18+9.91 39.54+1.98
Germanium (Ge) nd? 7.17+0.36 9.39+0.47
Total 8,075.63+403.78 7,679.19+383.96 10,301.17 +515.06

DALl values are presented as the mean=SD of triplicate determination.
?nd: not detected.

- Isoflavone =24 : Fxg79 &t4 Ao F(eladetd T3 ) LRE F A} Fabaton
A Ae} Be] HPLC #4] A3}, wiga] 4%(daidzin, genistin, malonyldaidzin, malonylgenistin)3}
HlHl A 2%(daidzein, genistein)o] A&¥ L, & isoflavone S A= 2,017.94 4
glg, 887 A TAE 7,806.42 uglg, B3HA AYTBE 14,968 pglgo® FA TR 27}

3.9u) 2 7.4¥j7} F7kek Tt

T TTEY TR EWY
2| 700 D |70
< <
El= Ele
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. e
© [} 3
T 2.
£ 3
-g © |20
e 2| I p
E 1 3 5 6 .‘—: ‘—J 2 Jl\ 5 6
Q | 100 4 @ |00 J’U'
[-4 2 ©
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N ETCEEEET 3
|70
<
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£ ML b

= 3
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19, HPLC chromatogram of six isoflavone derivatives in soy-leaves. A, ¥4Iy
); B9} C, &34 Ae]-HFabaton) A¢} B. 1, Daidzin; 2, Genistin; 3, malonyldidzin; 4,
malonylgenistin; 5, Dadzein; and 6, Genistein.
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¥. 9wt F3} Fabaton A9 o] AZgE

g =4

Contents” (ugl/g)

AT (9 3D

st 2T (Fabaton ZY)

B
Glycosides
Daidzin (1) 279.08£18.01 1,652.33+99.14 2,076.14+124.57
Genistin (2) 216.10=12.97 831.35+49.88 1,664.39499.86
Total 495.18+28.31 2,483.67+149.02 3,740.54+224.43
Malonylglycosides
Daidzin (3) 354.12+£21.25 3,264.16+195.85 5,673.07£340.38
Genistin (4) 505.07+30.30 1,896.63+113.80 5,238.65+314.32
Total 859.20+51.55 5,160.79 £ 309.65 10,911.73+654.70
Aglycones
Daidzein (5) 33.58+2.01 117.23£7.03 208.62+£12.52
Genistein (6) 42.15+2.53 44.73+2.68 107.11+6.43
Total 75.73+£4.54 161.96 £9.72 315.73+18.94
Total isoflavones 1,430.11£89.12 7,806.42 +468.39 14,968.00 £ 898.08

YAll values are presented as the mean=SD of triplicate determination.

- Vitamin %A

Ayl FU3} Fabaton FAC|AZFZHE F3 )°] HgT B4 A3

vitamin Bb5(pantothenic acid), vitamin B9(folic acid), vitamin C(ascorbic acid) % vitamin
E(tocopherols & tocotrienols)7} S7Fstiar, F=eltoll w8l 2b2z} 20, 1.89, 1028 2 3.54)

7} %7

¥, Uuk F93 Fabaton F4e] HER ZA4

st &+ (Fabaton %)

Contents® FAGT (Y A B
Water-soluble vitamin (mg/100 g)
Vitamin B2 0.1+0.01 nd” 0.1+0.01
Vitamin B3 21.9+1.31 8.8+0.53 14.3+0.86
Vitamin B5 215.7+12.94 206.0+12.36 431.0+25.86
Vitamin B9 8.8+0.53 12.3+0.74 15.4+0.92
Vitamin C 0.2+0.01 17.6+1.06 40.8+2.45
Fat-soluble vitamin (mg « -TE/100 g)
Vitamin E 356.4+21.38 433.3426.00 1,233.5+74.01

VALl values are presented as the mean=SD of triplicate determination.

2nd: not detected.
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2-2-11-2. AFFo| & .J.]-H]-E 9 WEE EA

o B AFoA AFET fFAE F 28FolH, IAFTFE FHAALHKCTONA 8F
whol AM8-ER 3L, 1029 Lactobacillus plantarum #F= 71&°) CLA A4 #FE X
*AE As /\}%OPS’&OE] lO—L-/] Lactobacillus breviss 7% S¢] ¥FgA3Z o 2 B
of Rt gld of 50024 F 8] F4-F poolel A TLCE 53 GABA 44 ikt 1052
918k & 165 rRNA 7| dS AAstsdot

B A AME3 8F9 FAHF 1059 Lac plantarum BE

nllo

i

]_

ME
ol
SR o2

AC)

No Species Strains / isolates  Index
Type strains
1 Lactobaillus brevis KCTCY 3320
2 Lactobaillus casei KCTC 3109
3 Lactoballlus fermentum KCTC 3112
4 Lactobaillus paracaser KCTC 3166
5 Lactobaillus amylovorus KCTC 3597
6 Lactobaillus delbrueckii KCTC 3635
7 Lactobaillus farciminis KCTC 3681
8 Lactobaillus plantarum KCTC 13093
Lac. plantaurm
1 Lactobaillus plantarum S48 EQA, BFAA, CLA B+
2 Lactobaillus plantarum S52 =4A
3 Lactobaillus plantarum S56 E4A
4 Lactobaillus plantarum S64 E4A
5 Lactobaillus plantarum S65 E4A
6 Lactobaillus plantarum P1201 AEFEHaeg, AFAA, CLA AAH
7 Lactobaillus plantarum K24 Hll =7 %
8 Lactobaillus plantarum K28 wll =7 X
9 Lactobaillus plantarum D56 X v
10 Lactobaillus plantarum D58 A1

VKCTC: Korean Collection for Type Cultures

I3. 1059 GABA A 429 TLC Y ¥4
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®. 1089 GABA A4 279 165 rRNA 714 E A

No Isolates Nearest relative® Accession No  Similarity (%) Index
dFEE74 A,
1 WCP02  Lactobacillus brevis ATCC 14869 M58810 99 AT A A,
f71ArESF ol
2 LAB28  Lactobacillus brevis ATCC 367 NR_075024 99 vl =71 A
3 LAB40  Lactobacillus brevis BSO 464 JX398133 100 vl =70 %]
4 LAB48  Lactobacillus brevis BSO 464 JX398133 99 Hj =70 A
5 LAB62  Lactobacillus brevis ATCC 367 NR_075024 99 vl =71 %]
6 LAB112  Lactobacillus brevis ATCC 367 NR_075024 96 vl =71 %]
7 LAB224  Lactobacillus brevis ATCC 367 NR_075024 100 H =7 A]
8 BMK41  Lactobacillus brevis BSO 464 JX398133 99 FEFEAA
9 BMKI184 Lactobacillus brevis BSO 464 JX398133 99 AFEFELA
10 BMK484 Lactobacillus brevis BSO 464 JX398133 99 o FEFEZ A

DAccession number of the nearest relative. When more than one sequence had the same similarity,
only the accession number of the first sequence is given.

o X FATFF 8FY FAFE o] &3le] Fabaton FUS WA WEHE o] &3] 7243
o WraAA o)3etz EA, 43t &A(DPPH, ABTS 2 «OH o)z 2AZA T 3
), 23884 A A (e -glucosidase ¥ | A-lipase) D Fre]obu| =4} isoflavone 24 S

2 Bt
« o3}ty 54 1 8Fo At E ol 8ste] 7243 T EEAIZ] Fabaton T TEES pH,
M=, AFS 9 p-glucosidase S AHE Ay #& HFSHA e FANM-S pH
6.30, AF=+= 0.36% AAN°e™, Lac plantarum KCTC 1309308 @3 F9 WagEo] pHE
[e)

5
=
=

4072 7F& Ggkar, oo Asste] Alx 221%% 7P =gkth @9 Lac brevis KCTC 3320
o I EEE 5 pHe 5.0602 7Md w341, At =e 7 1.06%= 7HE @Eokoh A
= 25 980 log cfulg ol At} miAx=to g2 p-glucosidase A& Lac fermentum
KCTC 3112 2 Lac. delbrueckii KCTC 3635+ E4EAHS YEUA] &kar, 11 9 #5994
= 9F 1.60 o)A 484 YeEMAT.

. 8F9 frAalst ©o|& Fabaton F< LEEY o|3sty 4 nlu

. Contents
Species pH Acidity = Viable cell numbers £ -Glucosidase
(%, as lactic acid) (log cfu/g) activity (unit/g)
NIM 6.30 0.36 - -
Lac. brevis KCTC 3320 5.06 1.06 9.80 2.60
Lac. casei KCTC 3109 4.81 1.28 9.80 1.78
Lac. fermentum KCTC 3112  4.55 1.53 10.11 -
Lac. paracasel KCTC 3166 4.62 1.37 9.82 2.71
Lac. amylovorus KCTC 3597  4.31 1.75 10.32 2.73
Lac. delbrueckii KCTC 3635  4.28 1.71 10.69 -
Lac. farciminis KCTC 3681 4.51 1.64 10.34 1.55
Lac. plantarum KCTC 13093  4.07 2.21 9.99 1.86

VAll values are presented as the mean+SD of triplicate determination.
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o ksl A 8F fAMEE ol &3ste 72417 §<¢F WEAIZ Fabaton FY WEES
DPPH, ABTS®} hydroxyl 2}tz &AASA4 9 g AWE Ay 45 HToA F2 3
ANIMETG= dFE 4kt Fa& Fool Ao Frhstd ey, Lac fermentum KCTC
3112 9 Lac. delbrueckii KCTC 3635+ A°l S7FstAl &kt | NIMe| 7 9o DPPH,
ABTS®} hydroxyl stz &AGA 9 Sdg2 ZH7; 56.30%, 76.32%, 45.59% 2 1.576 AU
3, FY BEE F Aol M E®& Lac amylovorus KCTC 3597 ®&E 7% DPPH,
ABTS®} hydroxyl &tz &AGA 9 Sdg2 247 74.21%, 77.56%, 56.20% 2 2.250 AR
O gty oz fabdart e wel wAyEe] AAkst= B -glucosidase &3 Akl
ol wigA &FENe] polyphenold 3HgtEEco] vHIGA FEE HIPo=EH Jis &4 F
o] FIleteE ALSE HIiEo| §)

Lo

100 - 100 B
o
o
c 80 £ 80
te o
o c
O g Y
2R 60 TS 60
U~ o
9 > g
w5 5.2
L ‘5 a0 — = 40
T v o g
B e g
n
E 20 4 = 20
o m
a <
& 0
& é 3 & ® & & & I
é\é\ «7"\ g L’b"e' & db"e' 0@" & @Q\‘, é""o ‘h\ 0‘4 & q}é? 0&" & & & ¢ @(o
& & 2 N o : % B v < ¥ N C &
v b & & &° & £ N & ¢ & & &
& RS ¥ Q ke ™ ? i v
) v v v hd b i
Species Species
100 C 3.5 = D
o —~ 30 4
c 80 £
.a c
c 2 25 1
o~
2R e a
LR o 2.0
o S >
=2 >
©
OF a0 a
B9 8
i o 1.0 4
I 20 E
Q 05
0 0
& & & & & & S g & © & & & o] & ® &
& 5 & & & & F & & & & F & & & F & &
JF 5 & R & oy K & hd v & & & & &
& < & & @ &P v & & & & @ &
3 g ~ ; b 3 ~
N v W v W
Species Species

14, 8F9 kst ©o|& Fabaton ¥ MAES 43 &4

« &3l A AAEA  8F Y ikt E ol &5t T2AXF FF wAEAIZ] Fabaton 9 HaEEY
« -glucosidase ¥ | A-lipase Al &<
A ke FANMETH:E UFE-E f4bd d8 Fdo] &0 J7Ist9 e, Lac fermentum
KCTC 3112 2 Lac aelbrueckii KCTC 3635= A2l F71sFA] &kth. Fabaton &¢ WaE
% Lac. brevis KCTC 3320, Lac. paracasei KCTC 3166 % Lac. amylovorus KCTC 3597=
AN FEEC AHOE &Ao] E}a, olFel 7V &2 Lac amylovorus KCTC 3597
9] 4% a-glucosidase ¥ FH|&-lipase A& 27 39.15% 2 28.54% AL, NIMe] 7
Foll= 22 18.0% 2 12.02% )T,
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v
o
w Y w
o o =]

N
(=]

activity (%)

activity (%)

a-Glucosidase inhibition
5

Pancreatic lipase inhibition
"
o

-}
o

Species Species

I8, 829 §4+4F o] & Fabaton £ RFEEQ 43 5L A

« Isoflavone ZA : 8F2] fAMFE o] &3t T2A17F B¢k W& AZ] Fabaton ¥ & &9
isoflavone &4-& A E A daidzin, genistin, malonyldaldzm, malonylgensitin, daidzein 2
genistein 6&¢] isoflavone F=A7F HEZEHATh #& HTsHA XS FANIM wiEA<l
daidzin¥} genistineo] 3&Fo] Z+zb 4024.56 pglg¥ 2256.53 1 glgl = isoflavone?] ¢F 70%E
A sFF o, AElgAde] dAH o2 =3 Lac brevis KCTC 3320, Lac. paracasei KCTC
3166, Lac. amylovorus KCTC 3597 2 Lac. plantarum KCTC 13093 ¢ HEE9] Z$ HEF
A1 dadzein®} genistein $FEFo] E9kar, dadzeine Z+Zt 2510.55 uglg, 3252.06 uglg,
3464.46 1glg, 3255.67 uglg 2 genisteine z}z} 1078.28 s glg, 1229.50 uglg, 1307.62 u
glg, 829.15 uglgo & o]Eo] isoflavoned oF 50% ©]4S ZA|sAUT dwrHow FALE
7F X ol wet wAgEo] A4Sk g-glucosidase A Akoll ofal wid A FEjel g
-glycoside 3-3EEo] HGA efel aglycones® A O 2 BHuEo] glom B AIox
5 Akt S WE a4 o|Fo] A 4k o3 Zo=E AGHIIY. A
Lac. fermentum KCTC 31123} Lac. delbrueckii KCTC 36352 NIM7} A}$t isoflavone®] =
4 YEr o
o FrEobH| At 24 0 8F Y Rkt E o] &3t T2AXE FF WA AIX] Fabaton ¥ HEEY
fre] opw| =4k Z*é% AHE A FQ8 ojm 4k aspartic acid, y-aminobutyric acid
(GABA) H valineo & <2 HEsHA Z2 FANM-L 2+7; 179.66 mg/100 g 160.16 mg/100
g @ 107.27 mg/100 g AR}, Aol A ZH oz = Lac brevis KCTC 3320, Lac.
paracasei KCTC 3166 2 Lac. amylovorus KCTC 3597 3 Wa &9 7-¢ aspartic acids=
zbzt 309.22 mg/100 g, 228.95 mg/100 g, 250.96 mg/100 g, GABAE z+zb 178.5 mg/100 g,
162.95 mg/100g, 160.89 mg/100 g % valinee Z+2b 108.54 mg/100 g, 111.09 mg/100 g,
112.65 mg/100 go & aspartic acid= NIME O 5243 F7lslH oy, GABA= Lac brevis
KCTC 3320%te] F7ketslal, ymA] F #5F= W3yt gllen, valine & ®3r IAoh
3+ GABA 3$taFo| Z71sk Lac brevis KCTC 33209 &< waE9o] 4% GABAS] A+=4
¢l glutamic acid &=o] 29.88 mg/100 go. &2 7} *Fgkth o= Lac brevisol o8] A=
GADase®] &4 80 2 glutamic acid’} GABAE A3td Ao g F=Ht}

O
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19, 8%9] A4 ©]-& Fabaton ¢ 2aE 9 isoflavone HPLC I 2v}E_14.
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1, daidzin; 2, genistin; 3, malonyldaidzin; 4, malonylgenistin; 5, daidzein; 6, genistein. A, non-incubation
microorganism; B, Lac. brevis KCTC 3320; C, Lac. casei KCTC 3109; D, Lac. fermentum KCTC 3112; E, Lac.
paracasel KCTC 3166; F, Lac. amylovorus KCTC 3597; G, Lac. delbrueckii KCTC 3635; H, Lac. farciminis KCTC
3681; 1, Lac. plantarum KCTC 13093.
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E. 8% 4t o] Fabaton ¢ 2EE9| isoflavone =4

Contents® (uglg)

Isoflavones Species
NIM 3320 3109 3112 3166 3597 3635 3681 13093
B -Glycosides
Daidzin (1) 4024.56 1468.66 3146.01 4424.15 585.69 473.46 4684.74 3762.25 1316.57
Genistin (2) 2256.53 540.23 779.70 2231.14 297.89 231.35 2547.31 1263.16 1315.72
Total 6281.09 2008.90 3925.71 6655.29 883.58 704.81 7232.05 5025.40 2632.29
Malonyl- g8 -glycosides
Daidzin (3) 507.31 505.67 607.20 583.68 517.16 486.13 556.83 600.23 354.76
Genistin (4) 394.15 403.27 364.74 466.59 454.30 214.05 587.04 191.62 147.69
Total 901.46 908.94 971.94 1050.27 971.46 700.18 1143.86 791.85 502.45
Aglycones
Daidzein (5) 1055.18 2510.55 1563.21 743.57 3252.06 3464.46 656.48 1357.95 3255.67
Genistein (6) 273.03 1078.28 970.44 264.73 1229.50 1307.62 240.03 783.62 829.15
Total 1328.21 3588.83 2533.65 1008.30 4481.55 4772.08 896.51 2141.57 4084.81
Total isoflavones 8510.75 6506.66 7431.30 8713.86 6336.59 6177.07 9272.42 7958.83 7219.55

DAll values are presented as the mean=SD of triplicate determination. NIM, non-incubation microorganism; 3320, Lac. brevis KCTC 3320; 3019, Lac. casei KCTC 3109; 3112,
Lac. fermentum KCTC 3112; 3116, Lac. paracaseir KCTC 3166; 3597, Lac. amylovorus KCTC 3597; 3635, Lac. delbrueckii KCTC 3635; 3681, Lac. farciminis KCTC 3681;
13093, Lac. plantarum KCTC 13093.
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¥ 8%F9] 4t o]& Fabaton T WHEEQ fFo ol it XA

Contents (mg/100 g)

Amino acids Species
NIM 3320 3109 3112 3166 3597 3635 3681 13093
General amino acids
Taurine - 17.13 15.69 21.21 15.25 16.13 22.45 13.07 -
Aspartic acid 179.66 309.22 286.53 211.12 228.95 250.96 211.03 223.72 217.28
Serine 48.80 70.11 67.47 45.25 70.89 71.27 47.59 53.71 17.41
Glutamic acid 77.59 29.88 56.42 51.02 64.92 67.07 57.55 41.72 59.12
Aminoadipic acid 23.10 27.82 18.82 15.21 17.71 17.77 15.83 15.25 18.39
Glycine 18.09 28.02 22.25 22.95 29.51 30.55 21.73 29.85 18.80
Alanine 76.09 78.76 69.29 78.67 84.47 78.21 95.22 118.69 41.46
Citrulline 3.68 0.00 4.08 2.71 6.69 6.90 2.90 32.90 4.72
« —aminobutyric acid 3.39 3.57 4.38 7.01 4.14 4.41 8.12 437 5.85
Cystine 7.85 15.95 15.13 491 5.21 5.64 5.98 4.18 4.71
Cystathionine - 6.98 4.76 36.03 4.07 5.83 38.18 31.58 7.16
Tyrosine 48.05 3.63 46.49 33.24 44.38 44.88 29.52 25.13 28.59
B -alanine 26.06 23.32 23.48 25.61 21.36 21.57 28.94 23.74 30.77
B-aninoisobutyric add 16.71 12.82 10.34 14.16 5.88 14.09 17.57 5.90 19.59
¥ -aminobutyric acid 160.16 178.35 162.00 164.51 162.95 160.89 157.67 165.54 155.26
Aminoethanol 25.25 15.60 24.92 10.93 16.09 14.20 11.50 24.72 40.94
Hydroxyproline 2.90 1.89 1.29 - - - 247 - -
Ornithine 1.71 64.91 1.63 37.31 17.67 2.13 21.90 28.56 1.58
Anserine 5.93 - - - - - - - -
Carnosine 5.07 - - - - - - - -
Arginine 70.18 50.54 73.29 50.00 55.45 77.93 50.91 52.90 64.55
Total 800.27 921.37 892.57 810.64 840.34 874.30 824.61 882.46 737.54
Essential amino acids
Threonine 32.38 38.98 34.26 11.47 35.48 38.97 10.14 5.25 16.37
Valine 107.27 108.54 104.44 90.75 111.09 112.65 81.34 78.68 86.93
Methionine 5.52 5.23 4.40 3.24 4.25 5.23 3.80 431 4.17
Isoleucine 69.63 74.99 69.32 44.70 75.56 75.34 38.43 18.74 55.28
Leucine 65.56 74.37 64.17 49.42 78.62 75.83 48.40 36.82 50.96
Phenylalanine 68.13 75.16 59.14 52.61 67.28 60.89 53.18 35.87 44.67
Lysine 22.57 15.54 11.41 16.41 17.83 19.06 10.80 1.93 23.56
Histidine 21.86 23.73 22.27 15.96 22.35 22.58 11.66 21.03 19.12
Total 392.92 416.54 369.41 284.56 412.46 410.55 257.75 202.63 301.06
Total amino acids 1193.19 1337.91 1261.98 1095.2 1252.8 1284.85 1082.36 1085.09 1038.6

DAIl values are presented as the mean=SD of triplicate determination. NIM, non-incubation microorganism; 3320, Lac. brevis KCTC 3320; 3019, Lac. casei KCTC 3109; 3112, Lac. fermentum
KCTC 3112; 3116, Lac. paracasei KCTC 3166; 3597, Lac. amylovorus KCTC 3597; 3635, Lac. delbrueckii KCTC 3635; 3681, Lac. farciminis KCTC 3681; 13093, Lac. plantarum KCTC 13093.
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« B FF 1029 Lac plantarum ©)-&3te] Fabaton ZUd& wruA HayS o] &sle] Wt
AA FE A-FOFGAZE 0 hrat 72 hr) o|stst® EA, d4tst &4 (DPPH, ABTS ¥ «OH
gz 248 FdE), 2884 A4 (e —glucosidase 2 #|-lipase) 2 {8 ot =
2k3} isoflavone A4S Aby B Qkth

« o3ty EA : 1059 Lac plantarums ©)-&3Fe] 72417 FoF b
FE9 pH, A%, 74 2 p-glucosidase S AHBE Ay #& HE 2.
(NIM)-& pH 6.38, 4F=+ 0.23% AW, Lac plantarum P12012 &3 < 2FFEo] pH
3988 7P R, olo] Agdte] 4% 218%E b wTh #9 L
o] T IaEE B¢ pHe 4230 7H =31, A== 7 1.37% %%E} ANdFes B5
10.80 log cfu/g o1’ AATh vix o2 p-glucosidase &4 1.85 o]4Fe] ZAEAH S Y
ER AT

¥. 1029 Lac plantarum o] Fabaton 2 H&EE9] 0|38z EA

Q
)
xR
S
3
=
S|
e
(N
w

Contents
Isolates Acidity Viable cell numbers g -Glucosidase
pH (%, as lactic acid) (log cfu/g) activity (unit/g)
NIM 6.38 0.23 - -
S48 3.98 1.94 10.85 1.86
S52 3.96 2.11 10.91 1.87
S56 3.96 2.03 10.86 1.90
S64 3.98 1.85 10.93 1.87
S65 4.01 1.93 10.92 1.84
P1201 3.98 2.18 10.87 1.85
K23 4.23 1.37 10.93 1.82
K24 3.97 1.93 10.94 1.96
D56 4.21 1.64 10.96 1.81
D58 4.31 1.44 10.97 1.83
PAll values are presented as the mean=+SD of triplicate determination.
|21 Fabaton 3% W&

« ksl &4 ¢ 1089 Lac plantarums o] &-3ted T2AIF BF R EA

£29] DPPH, ABT89Jr hydroxyl 2ttt &2AEA 9 dd8S AuE A3 & HFsHA &

S FANMRT= Lac plantarumS 2 &G A)Z1 Fabaton F%o] Aol Z71stdth. NIM
7%l DPPH, ABTS®} hydroxyl @tHzt AAgd 2 k82> 247 63.78%, 60.14%,
44.87% R 1.610 A3, T HEE T o] 7V =2 Lac plantarum K24 &= 75
DPPH, ABTS$} hydroxyl stz &AL 9 =€ 22 90.41%, 79.57%, 58.25% 2
2.166 Aot dH AFA Aol A CLA A Fa Lac plantarum S48} P1201¢] 3H4ksh
g8 247t 84.98%<} 83.61%(DPPH), 75.95%<} 73.87%(ABTS), 56.26%<} 55.55%(+OH) %
2.022%%} 2.086%(FRAP)S.2 A& o2 =2 A& YEYIUT

Lo
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a9, 1059 Lac plantarum ©]€ Fabaton T €& E9| 43 &

b

stg 4 AMEA : 1059 Lac plantarums ©]E€3te] 72A13F &< W& A Fabaton &
HE=9] o-glucosidase 3! | &-lipase As|&dS Ay A F4st ST TLdSA o
= =

A

o &

HEFsA o FANMETE Lac plantarum. 2 E A7) Fabaton 39 o] &4 o]
7}8tith. Fabaton % Wa&E 5 Lac plantarum K242 2 a A7l daEo] Ao 714
o} o -glucosidase ¥ F|7-lipase As&Ad-2 ZH2b 39.15% H 28.54% UL, NIMe| 7%
o= Z+7} 12.96% % 11.06% ARtk HAA] AFA A o]A CLA A F2+4<] Lac plantarum
S483}F P1201¢] dHibkst &2 7t 24.7%9F 25.0%( a -glucosidase), 22.25%<} 22.67%(F 7
-lipase) .2 iAo 2 =2 &S YEATH

A
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« Isoflavone %A : 10%9| Lac plantarums ©]-83te] 72417t 59k @& A7l Fabaton ¢ &
gE9 isoflavone ZFAL AyuHdT oA RHEnFe} o] isoflavoned  daidzin,
genistin, malonyldaidzin, malonylgensitin, daidzein % genistein 6%¢ F+=A7} A&k
TS HAFHA &S FANMLS vl daidzin¥} genistine] gHaFo] Z+z; 4596.08 . glg
247170 pglge E isoflavoned] ¢F 80%E XFA|sFR o, AEEAdo]l M E=L& Lac
plantarum K23 < W& E°] 7% v dadzeind} genistein gHaFo] =9k, dadzeine
2389.73 uglg 2 genisteine 583.53 xg/gl 2 o] Eo] isoflavone?] °F 40% o] A SHH
o AdAA oA CLA A 4+ Lac plantarum S48%F P12012] dadzein¥} genistein-&
77} 1592.60 «glg@ 1356.96 uglg(dadzein) 2 389.30% 343.31(genistein)C. & 40% o]}
H &S AA st dutdo=s  f4bd 87t g wg v Eo] Aikste B
-glucosidase &3} 4ol <3 widA Fele] p-glycoside FFHEEC] vIGA FHEH
aglyconeszZ &P o g HIE Qlow, B AFto|X Lac plantarum 52
x40 zole 4 #FEY EAZAH A Aol b2V WEQ ALE ATEIATH

o fritd TE 5& TS wE FUY Ha T 54 W3}
- ¥ltwA] 2 &(Semi-solid fermentation) : 1xp @] A3k 5F90] #3F = Lactobacillus
plantarum P12013} Lactobacillus brevis BMK184E X ®]3}a] semi-solid fermentation 2]
o=z wg

- olFshz 54 wE F2 ERFTS o8 T TE T oty 54 W= w9

o] pH a7t dojutth. 4=+ pH #a&o we} A8 F7istdal A
AYPE = Tt gEE S7kets 4SS YE AT B -glucosidase 442
' AR 71l ey o] Fole o7t TAaste AEE UeldY. Lac brevis
BMK184 ©= 2rg Al vbg 48A17HA 2.47 unit/ge] 434S YEMNRIL Lac plantarum
P1201 ©5 ¥& Alol= 1.88 unit/g, &3 &E A= 251 unit/gel A4S JeRyATh
$kH GADase &4 YA IE 48AMA = AEH o2 F7IstH oY WHE T2A A ol =
#adte A4S e AT

L

4

Ly

©
-
d
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E. e GE/ERTF GE Fodo) HE F o|5shA B4 W)
Fermentation time (hr)

Starter / index

0 12 24 48 72
Lac. plantarum P1201
pH 6.19+0.31 6.14+0.31 6.05%=0.30 4.07x0.20 3.97%0.20
Acidity (%, as lactic acid) 0.32+0.02 0.36£0.02 0.41+0.02 1.05+0.05 1.89+0.09
Viable cell numbers (log cfu/g) 6.48+0.32 6.00+£0.30  8.38+0.42 9.98+0.50 10.61£0.53
B -Glucosidase activity (unit/g) 0.05+0.00 0.87+0.04 1.56+0.08 1.88+0.09 1.87+0.09
GADase activity (unit/g) < 0.01 < 0.01 < 0.01 < 0.01 < 0.01
Lac. brevis BMK184
pH 6.19+0.31 547+0.27  541£0.27  540%0.27  5.39+0.27
Acidity (%, as lactic acid) 0.32£0.02 0.58+0.03  0.61£0.03 0.73£0.04  0.93£0.05
Viable cell numbers (log cfu/g) 6.60+0.33 9.45+0.47  9.60£0.48 9.86+£0.49  9.69+0.48
B -Glucosidase activity (unit/g) 0.07+£0.00 1.11+0.06 1.90+0.10 2.47+0.12 2.42+0.12
GADase activity (unit/g) 0.32£0.02 1.54+0.08 2.99+0.15 3.66+0.18  3.58%0.18
Lac. plantarum P1201+Lac. brevis BMK184
pH 6.14+0.31 5.49+0.27  5.22£0.26 4.47+0.22  4.19+0.21
Acidity (%, as lactic acid) 0.33£0.02 0.61+0.03  0.91£0.05 1.35+0.07 1.80+0.09
Viable cell numbers (log cfu/g) 6.35x£0.32 9.41+0.47 9.50x0.48 10.65+0.53  9.71+0.49
B -Glucosidase activity (unit/g) 0.04%0.00 0.88x0.04 1.84+0.09 2.51%0.13 2.34%0.12
GADase activity (unit/g) 0.33£0.02 1.36+£0.07  2.54%0.13 352+0.18  3.45+0.17

YAll values are presented as the mean=SD of triplicate determination.

|—

- ofu|ial 24 - FY BE F fEolnd 2L g2 Bkt P1201 @5 45 2 E
E P A F FotrAt S fAadste AARE UEUY. A& 27 aspartic
acid= 278.95 mg/100 go] H=FH A T& 12A7HA = 282.74 mg/100 g2 <kt F7}
St 24 Aol = ofxE AR AL A= & o STkt AEFS ‘/PE}‘H%E
U 72X 256.90 mg/100 go. 2 okt THASHE AEFS UEMSIT GABAE @& %7
(131.69 mg/100 g@F-¥ & 24A7F137.17 mg/100 @7tA] F718stR oy o|F o= =4
Aaske] T2A7A ol = 131.83 mg/100 go. 2 YEeRgT $HH F ofm| 4k F valine
z7] 7V B2 RS dERA I 124 ofE STkstR o HE A S A
ZastRom diFEe] fElotu et A ZFAasteE AES YA ol 2
wg 3 F P12010] AASE Bk o8 ojmi- =

. BMK184 &= &g Alel= P1201 @5 R A&} & s YERAT 48 =
7] F8 ofu] x4k aspartic acidZ 277.68 mg/100 goll A 287.30 mg/100 g(12A4]%h), 316.65
mg/100 g (24A171), 319.98 mg/100 g (484]%h), 371.76 mg/100 g (7T2A7hHo2 war} s
Ho we} 34 Z7ste Ax5E YElAT o] o= serine, alanine, citrulline, GABA$};
22 Hgs O}U] ’1‘}% | &8 Z7|RT B8 T2A 7R Z7FsEE T " ol Ak o
A& valineo] 7} B2 o] AEHAUI o] AA TE T2AA 97.06 mg/100 go = W

o ol

m]l‘.

¥ o> o
oorfr o o
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2 e,

Z freotr|ql JA] A 27] 1185.61
F 72X A 0= 1255.34 mg/100 go = Z—7]—?S‘]—°}E]—, 3t
01 &= 2a Aot FARE AF%FS Hellio.

gobulmitEo] FaHE AFL

4

UERH 3L GABAE

2A17HA 17559 mg/100 go 2 ¢kzk Zv)steE AFS el 18
Z

valine W& A Z A3 FAFAL & Selobuliil S oA
raste A LR AT
. fAd BEEGER G2 Yo BE F opuinit FF Wl
Fermentation time (hr) / Contents® (mg/100 g)
Amino acids Starter (P1201)
0 12 24 48 72
General amino acids
Taurine 19.79£0.99 20.41+1.02 19.50+0.98 20.92+1.05 15.27+0.76
Aspartic acid 278.95+13.95  282.74+14.14  257.88+12.89  278.15+13.91  256.90+12.85
Serine 54.99+2.75 59.49+2.97 57.71£2.89 57.32+2.87 35.00+1.75
Glutamic acid 52.25+2.61 55.13£2.76 56.22+2.81 55.72+2.79 11.37+0.57
Aminoadipic acid 14.83+0.74 16.01£0.80 16.47+0.82 16.35+£0.82 15.04£0.75
Glycine 20.67+1.03 21.00+1.05 19.60+0.98 19.92+1.00 11.80£0.59
Alanine 58.05+2.90 61.45+3.07 61.42+3.07 60.68+3.03 26.89+1.34
Citrulline 5.84+0.29 4.73+0.24 3.65+0.18 4.80+0.24 3.54%0.18
@ —aminobutyric acid 3.57%£0.18 3.21£0.16 2.83+0.14 3.27%0.16 3.73£0.19
Cystine 6.91+0.35 5.64+0.26 5.61+0.28 6.10+0.31 4.09+0.20
Cystathionine 7.35+0.37 5.60+0.28 4.35+0.22 5.58+0.28 2.39+0.12
Tyrosine 43.44+2.17 42.40£2.12 37.84+1.89 40.38+£2.02 11.98+0.60
B -alanine 25.93+1.30 21.87+1.09 18.84+0.94 21.95+1.10 24.44+1.22
B —aminoisobutyric acid 9.14+0.46 5.66+0.28 7.06+0.35 10.53+0.53 8.26+0.41
¥ —aminobutyric acid 131.69+6.58 134.94+6.75 137.17+6.86 134.15+6.71 131.83+6.59
Aminoethanol 15.56+0.78 13.89+0.69 13.80+0.69 16.88+0.84 29.92+1.50
Hydroxylysine 0.76 +0.04 nd nd nd nd
Ornithine 0.93+0.05 0.97+0.05 1.14+0.06 1.31+£0.07 1.00+0.05
Arginine 63.09+3.15 67.22+3.36 68.80+3.44 66.55+3.33 53.12+£2.66
Total 813.74+40.69 822.36+41.12 789.89+39.49 820.56+41.03 646.57+32.33
Essential amino acids
Threonine 28.98+1.45 31.02+1.55 30.26£1.51 29.77+1.49 16.59+0.83
Valine 90.92+4.55 96.66+4.83 94.76 £4.74 94.50+4.73 67.63+3.38
Methionine 5.28+0.26 4.47+0.22 3.66+0.18 4.71+0.24 2.68+0.13
Isoleucine 62.49+3.12 65.49+3.27 61.11+3.06 62.02+3.10 38.95+1.95
Leucine 52.19+2.61 54.36£2.72 52.55+2.63 52.99+2.65 29.73+1.49
Phenylalanine 60.83+3.04 57.49+2.87 52.21+2.61 56.04+2.80 24.46+1.22
Lysine 17.27+0.86 18.11+0.91 17.63+0.88 17.32+0.87 20.62+1.03
Histidine 20.55+1.03 21.68+1.08 21.14+1.06 20.95+1.05 16.49+0.82
Total 338.51+16.93 349.28 +17.46 333.32+16.67 338.3+16.92 217.15+10.86
Total amino acids 1152.25+57.61 1171.64+58.58 1123.21+56.16 1158.86+57.94 863.72+43.19

VAll values are presented as the mean=+SD of triplicate determination.
“nd: not detected.
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® A %

Fermentation time (hr) / Contents® (mg/100 g)

Amino acids Starter (BMK184)
0 12 24 43 72

General amino acids
Taurine 16.27+0.81 16.94+0.85 16.74+0.84 15.44+0.77 19.46+0.97
Aspartic acid 277.68+13.88  287.30+14.37  316.65+15.83  319.98+16.00  371.76+18.59
Serine 57.09+2.85 58.93+£2.95 60.73£3.04 59.25+£2.96 64.98 £3.25
Glutamic acid 44.51£2.23 44.52+2.23 32.35+£1.62 16.85+0.84 18.26+0.91
Aminoadipic acid 15.96+0.80 16.78+0.84 17.65+0.88 17.46£0.87 17.79+0.89
Glycine 21.06£1.05 24.36+£1.22 24.59+1.23 23.97+£1.20 24.06+£1.20
Alanine 63.18+3.16 68.16 +3.41 69.37+3.47 67.49+3.37 66.87+3.34
Citrulline 12.81+0.64 23.84+1.19 28.62+1.43 38.78+1.94 41.72+2.09
« —aminobutyric acid 4.14+0.21 4.65+0.23 4.17+0.21 3.44+0.17 3.48+0.17
Cystine 7.30£0.37 6.69+0.33 6.59+0.33 6.08£0.30 6.51£0.33
Cystathionine 8.86£0.44 5.20%0.26 4.57+0.23 5.73£0.29 5.44+0.27
Tyrosine 47.48+2.37 49.13+2.46 44.86+2.24 39.22+1.96 42.00£2.10
£ -alanine 26.93+£1.35 26.62+1.33 23.07£1.15 10.47+0.52 10.92+0.55
B —aminoisobutyric acid 9.76+0.49 15.57+0.78 11.06 +0.55 1.49£0.07 1.73%+0.09
y —-aminobutyric acid 141.63+7.08 149.61+7.48 162.23+8.11 169.81+8.49 173.09+8.65
Aminoethanol 13.85+0.69 16.70+0.84 15.21+0.76 17.11+0.86 15.60+0.78
Hydroxylysine 0.62+0.03 nd nd nd nd
Ornithine 0.29£0.01 0.21+0.01 0.31£0.02 0.40£0.02 0.65+0.03
Arginine 57.87+2.89 53.04+2.65 47.94+2.40 34.24+1.71 26.59+1.33
Total 827.29+41.36  868.25+43.41  886.71+44.34  847.21+42.36  910.91+45.55

Essential amino acids
Threonine 29.96 £1.50 30.79+1.54 30.72+1.54 29.04+1.45 30.93+1.55
Valine 94.82+4.74 95.17+4.76 94.33+£4.72 90.97+4.55 97.06+4.85
Methionine 7.18£0.36 7.15£0.36 6.19£0.31 5.21£0.26 5.04+0.25
Isoleucine 65.93£3.30 66.41+3.32 64.58 £3.23 61.00£3.05 66.28 £3.31
Leucine 57.28+£2.86 58.66+2.93 55.68+£2.76 51.97£2.60 55.97+£2.80
Phenylalanine 66.13+£3.31 68.10+3.41 62.13£3.11 54.43+2.72 57.17+£2.86
Lysine 15.62+0.78 12.68+0.63 10.62+0.53 8.32+£0.42 8.59+0.43
Histidine 21.40£1.07 22.66+1.13 22.97+1.15 22.73+£1.14 23.39+1.17
Total 358.32+17.92  361.62+18.08  347.22+17.36  323.67+16.18  344.43+17.22

Total amino acids 1185.61+59.28 1229.87+61.49 1233.93+61.70 1170.88+58.54 1255.34+62.77

DALl values are presented as the mean=+SD of triplicate determination.
2nd: not detected.
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® A&

Fermentation time (hr) / Contents® (mg/100 g)

Amino acids Starter (P1201+BMK184)
0 12 24 48 72
General amino acids
Taurine 25.18+1.26 21.89+1.09 17.31+0.87 19.62+0.98 18.25+0.91
Aspartic acid 299.89+14.99 282.92+14.15 293.74+14.69 276.28+13.81  266.03+13.30
Serine 65.73+3.29 56.26£2.81 60.63£3.03 46.47+£2.32 42.34+£2.12
Glutamic acid 43.68+2.18 45.76 £2.29 39.40+£1.97 13.35+0.67 11.25+0.56
Aminoadipic acid 16.84+0.84 14.25+0.71 16.19+0.81 15.40+0.77 17.43+0.87
Glycine 22.719+1.14 21.53+1.08 24.09+1.20 20.20+1.01 23.04+1.15
Alanine 69.04+3.45 61.52+3.08 67.87+3.39 57.19+2.86 60.07£3.00
Citrulline 8.73+0.44 11.98+0.60 21.14+1.06 26.39+1.32 35.89+1.79
@ —aminobutyric acid 3.60+0.18 2.97+0.15 3.88+0.19 4.19+0.21 4.42+0.22
Cystine 6.86+0.34 4.91+0.25 6.23+0.31 5.66+0.28 4.22+0.21
Cystathionine 6.30£0.32 3.33£0.17 4.31£0.22 3.88+0.19 3.04£0.15
Tyrosine 46.55+2.33 36.21+1.81 42.42+2.12 29.22+1.46 23.86+1.19
B -alanine 24.32+1.22 9.28+0.46 22.57+1.13 21.84+1.09 12.05+0.60
B —aminoisobutyric acid 6.06=0.30 0.83%0.04 9.80£0.49 10.21+0.51 1.76 +£0.09
¥ —aminobutyric acid 144.24+7.21 134.43£6.72 153.44+7.67 165.48+8.27 175.59+8.78
Aminoethanol 14.33+0.72 15.63+0.78 16.83+0.84 13.75+0.69 13.71+0.69
Hydroxylysine 0.88+0.04 nd nd nd nd
Ornithine 0.53%0.03 0.18+0.01 0.2x0.01 0.39%0.02 0.28+0.01
Arginine 67.29+3.36 53.87+2.69 54.77+£2.74 36.84+1.84 36.17+1.81
Total 872.84+43.64 777.75+38.89 854.82+42.74 766.36 +38.32 749.4+37.47
Essential amino acids
Threonine 34.35£1.72 29.93+1.50 31.18+1.56 21.93+1.10 22.08+1.10
Valine 108.34£5.42 90.09£4.50 96.38+4.82 82.65+4.13 86.83+4.34
Methionine 6.31+0.32 4.21+0.21 4.92+0.25 4.45+0.22 3.60%0.18
Isoleucine 73.45+3.67 60.64 £ 3.03 65.83£3.29 45.74+2.29 48.57+2.43
Leucine 63.15+3.16 51.07+2.55 55.05+2.75 45.59+2.28 48.08+2.40
Phenylalanine 65.07+3.25 49.65+2.48 61.54+3.08 50.00+2.50 42.59+2.13
Lysine 18.87+0.94 12.39+0.62 11.55+0.58 13.92+0.70 21.45+1.07
Histidine 23.47+1.17 20.92+1.05 22.91+1.15 20.29+1.01 2.39+0.12
Total 393.01+19.65 318.9+15.90 349.36+17.47 284.57+14.23 275.59+13.78
Total amino acids 1265.85+63.29 1096.65+54.83 1204.18+60.21 1050.93+52.55 1024.99+51.25

DALl values are presented as the mean=+SD of triplicate determination.
“nd: not detected.
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- Isoflavone %A : HPLCZ o] &3}4] isoflavone #24 Ayl olzfel Zdtt ora %7]9
F9 isofalvone %A+ peak 1¥(daidzin)¥} 2¥(genistinn o & et P1201 ©5 v
o] Aeo= wE z7|o Wa) daidzin (3199.04 ug/g) 2 genistin (2189.00 xg/g)o] °F
Z+a3h9 3 peak 5W ¢l daidzeino] 1460.02 ng/ge.2 7bA =ZA Z7bskelth. BMKIS4 ©
g Aol TE %79t P1201 @5 W& XY daidzind genistin F=A7F 22+ 2717.60
2 910.85 uxglgo2 & TAEZES YEMY A oo -85t daidzein¥} genistein f=4E
o 7b7k 2008.11 2 1055.27 xglgoE ofF 2 A4Z L Utk o] 3 waE A
ol = BMK184 @& & e} FASH A= Yehwon =, ¢a #A Fo daidzin (3082.27
1gle)F genistin(1211.84 xgl/g)> =A A3t daidzein (2265.57 1 g/g)¥ genistein
(987.65 uglgel AA S7istth | vlulgA] el daidzeind} genisteine] F FEF
&3 2a Ao 3253.22 ugl/gl® M Be Ao Z Yehykom malonyl-glycoside T1EE
- 38 A AY F & W sl

"R

0 hr P1201 72 hr

200~

Relative abundance (mAU) >
Relative abundance (mAU) W

5
: Ll f
I | U S Ay Lon A_ﬁmvu\._ i LA s W

Retention time (min) Retention time (min)

BMK184 72 hr P1201+BMK184 72 hr

m: ,_JLJJK o A M | th m: __jL_/J\ PR NUJU X LJ_

Re‘tentlon time (mm) Re‘tentlon time (mm)
1%, HPLC chromatogram of six isoflavone derivatives in soy-leaves. A, W& 4; B, Lac
plantarum P1201 ©+= w&§ 3, C, Lac brevis BMK184 &= ¥g§ %, D, &3 w8 % 1,
Daidzin; 2, Genistin; 3, malonyldidzin; 4, malonylgenistin; 5, Dadzein; and 6, Genistein.

Relative abundance (mAU) (@]
Relative abundance (mAU) O
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B, A @55

ool e Fo WE F olaBeE FF W

Fermentation time (hr) / Contents® («g/g)

Isoflavones 0 12 o1 13 7
Lac. plantarum P1201
Glycosides
Daidzin (1) 4276.31+213.82 4577.09+228.85 4434.50+221.73 4485.15+224.26 3199.04+159.95
Genistin (2) 2361.20+118.06 2515.72+£125.79 2471.22+123.56 2505.79+£125.29 2189.00+109.45
Total 6637.51+331.88 7092.81+£354.64 6905.72+345.29 6990.94+349.55 5388.04+269.40
Malonylglycosides
Daidzin (3) 395.13+19.76 420.12+21.01 390.55+19.53 400.64+20.03 379.87+18.99
Genistin (4) 606.37+30.32 625.37+31.27 599.57+29.98 602.91+30.15 440.54+22.03
Total 1001.49+£50.07  1045.49+£52.27  990.12+49.51 1003.55+£50.18  820.41+£41.02
Aglycones
Daidzein (5) 754.11+37.71 649.97 +32.50 616.03+30.80 617.49+30.87 1460.02+73.00
Genistein (6) 240.38+12.02 202.40+10.12 184.85+9.24 185.19+£9.26 316.55+15.83
Total 994.49+49.72 852.37+42.62 800.88+40.04 802.68+40.13 1776.57£88.83
Total isoflavones 8633.49+431.67 8990.67+449.53 8696.72+434.84 8797.18+439.86 7985.02+399.25
Lac. brevis BMK184
Glycosides
Daidzin (1) 4225.26+211.26  3413.37+170.67 3519.23+175.96 2919.84+145.99 2717.60+135.88
Genistin (2) 2400.95+120.05 1926.56+96.33  1805.54+90.28  1338.08+£66.90  910.85+45.54
Total 6626.21+331.31 5339.93£267.00 5324.77+£266.24 4257.92+212.90 3628.46+181.42
Malonylglycosides
Daidzin (3) 408.01+20.40 370.22+18.51 384.06+19.20 358.33+17.92 364.75+18.24
Genistin (4) 587.37+29.37 474.82+23.74 495.65+24.78 460.06+23.00 451.10+22.56
Total 995.38+49.77 845.05+42.25 879.71+43.99 818.39+40.92 815.84+40.79
Aglycones
Daidzein (5) 747.54+37.38 1233.61£61.68  1312.07£65.60  1669.57+83.48  2008.11+100.41
Genistein (6) 236.93+11.85 471.29+23.56 619.11+30.96 826.72+41.34 1055.27£52.76
Total 984.48 +49.22 1704.90£85.25  1931.17+£96.56  2496.29+124.81 3063.38+153.17
Total isoflavones 8606.07+430.30 7889.87+£394.49 8135.65+406.78 7572.61+£378.63 7507.68+375.38
Lac. plantarum P1201+Lac. brevis BMK184
Glycosides
Daidzin (1) 4327.03+216.35 3931.18+196.56 3745.84+187.29 2535.66+126.78 3082.27+154.11
Genistin (2) 2459.23+122.96 2144.18+£107.21 1925.64+96.28  1204.33+60.22  1211.84+60.59
Total 6786.26+339.31 6075.37+303.77 5671.49+283.57 3739.99+187.00 4294.11+214.71
Malonylglycosides
Daidzin (3) 417.63+20.88 339.14+16.96 378.64+18.93 284.51+14.23 290.68+14.53
Genistin (4) 609.59+30.48 527.53+26.38 604.93+30.25 471.10+32.56 418.69+20.93
Total 1027.22+£51.36  866.67+43.33 983.57+49.18 755.61+37.78 709.37+35.47
Aglycones
Daidzein (5) 749.27+37.46 1035.28 £51.76  1164.63+£58.23  1939.64+96.98  2265.57+113.28
Genistein (6) 217.93+10.90 342.38+17.12 551.18+27.56 963.49+48.17 987.65+49.38
Total 967.20+48.36 1377.66 £68.88  1715.82+£85.79  2903.14+145.16 3253.22+162.66
Total isoflavones 8780.68+439.03 8319.70£415.99 8370.87+£418.54 7906.62+395.33 7748.83+387.44

DAll values are presented as the mean=+SD of triplicate determination.

Pnd: not detected.
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- gz £2AEA  EEARE w
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B4 Aols UUoU FEHOE WErF WP
DPPH 2tizt 27484 L B& RAMIAE 9= 9
Eodth WwaE 24X A Y= BMKI84 ©= wE A 76.71%= °ols T 7HE =4 YUERS

=
U 2hg 48Xt T2 Aol = & WHaE SHH S AF 88.02%014 90.902 JHE
sttt s ABTS ¥ - OH &gz &~AE4d 94| DPPHS} mixb7iA| 2 g 34 5 A
2 S a2AZdol SUbe £ 28 A F 9 95T A2 YERT
A B
120 - OP1201 MBMKISA MP1201+BMK184 120 A OP1201 @BMKIS4 mWP1201+BMK184
£ 100 2
g =
z;\a‘ 80 g;\; 80
U~ S~
-g E 40 4 :‘.:; E 40 A
E e 20 4
g 20 4 2
0 - T T T = [ T T T T
0 8 72 o 12 24 a8 72
Fermentation time (hr) Fermentation time (hr)
C
100 OP1201 EBMKIES B P1201+BMKLES
o
E’ 80
c
39
5T e -
op
s 2
%E 40
g
g 20
0 - . ~ - -
o 24 a8 72

Fermentation time (hr)

I3, A /ST B FHdY HE T HdE &AgA WsE A DPPH; B,
ABTS; C, Hydroxyl

- &3lah AEA - BE T S35 (a -glucosidase) H A HHE3] & 2(pancreatic lipase)
53

A gddS SAHT Ade e Z2UTh LE 2V)oe ds ¥ HL Fof mE Aol
o] 31.16%(P1201), 31.20%(BMK184), 31.11%(P1201+BMK184)=Z A &A1 S YER) AT
P1201 &= & Al #E 4BA7HA & WSt glo] EX4o] FARIAIL HE T2AHA o}
F b2k S718ke 38.87%2] « -glucosidase A3 EA-S BTt BMKI84 ©HE WA A=
g B = AAAE Zrbeste AdS e e 2E 7247 ol 48.74% 2 JERUIQL

=3 8 Aoll= olHTh ot E% F7tste] HF 49.86%2 ANEE-S JERATE &
A AR 54 AsEAHS S8 A3 JA e -glucosidase A& FARE Ao =
UrEkaE‘r. a2 40 A9 FARIAE L HaEVE AR wet AATE F7HsES
B A 37.30%%] AsEE-s GEFHATH

— 158 —



>
w

@
o
a
=)

OP1201 @BMK184 mP1201+BMK184 OP1201 @BMK184 MP1201+BMK184

ot el

Fermentation time (hr) Fermentation time (hr)
I4. it O5/EFFd BE I8 T &3aa AZA WHI A o
-Glucosidase; B, pancreatic lipase.

w
-]

S

=)

activity (%)

5 &8 3

activity (%)
3 8

-
°©

5
Pancreatic lipase inhibition

a-Glucosidase inhibition

o

o

ol

i
‘:011

al

o T ¥8 9 =FFF(PI1201+BMKI84) T & - 3o EA &2l
- WA 2 E(Semi-solid fermentation) : Lactobacillus plantarum P12013}  Lactobacillus
brevis BMK184 & ©| &3} scale-upste] semi-solid fermentation ®4lo2 g E 3l

3 & T dE 3l EASE T 2E A -5 5S4 &

g i
glou uE o zbzk 255 9 362 unit/go.® EAZAS JEIT

% 39 98 9 EFEFPI201+BMKISY) F9 WE 7 - 39| 0|55 54

5 Samples
Contents A= gr g on wrF@wn o 0D
pH 6.22+0.31 6.18+0.31 4.89+0.24 4.68+0.23
Acidity (%, as lactic acid) 0.3+0.02 0.4+0.02 1.1+0.06 1.1+0.06
Viable cell numbers (log cfu/g) nm? 8.56+0.43 10.77+0.54 7.3+0.37
B -Glucosidase activity (unit/g) nm 0.05+0.00 2.55+0.13 2.30+0.12
GADase activity (unit/g) nm 0.29+0.01 3.62+0.18 3.39+0.17

VAl values are presented as the mean=SD of triplicate determination.
nm : not measure
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- GYHE - FYHE BH A} FE FFS U FYo| 114 g100 gOF MY BE IH

o W& Aol AU B+ 7.13 g/100

off
ftlo
i
o,
=
3 ©
o, o
BN
.
UG
ot
off
flo
r_‘{g
Al
ol fo
i
&)
o

] Fo= okt FUFslke] 28.8 g/100 g& RSt o WwaE Sof= 29.0 g/100 g2 ol
7t Z71eTh AW dEre W d Fo 5.7 g/100 g2 Yehgon g3 ES 5] ~
56.9 g/100 g< &5t Yt
% 29 98 2 EFEF(PI201+BMKI84) ol uE A - Fo] 5o R 24
Samples
1)
Contents™ (g/100 & DE] ZE A (O h BE % (712 h)
Moisture 11.4+057 2.2+0.11 1.9+0.10
Ash 7.340.37 6.9+0.35 7.2+0.36
Protein 25.1+1.26 28.8+1.44 29.0+1.45
Fat 5.240.26 49+0.25 5.7+0.29
Carbohydrate 51.0-2.55 56.9+2.85 56.0+2.80

DAll values are means of determinations in three independent experiments.

- AaE 24 T dES EFFA o8 F
o} 2 3}A g4k palmitic acid7b 7H8 B2 _tt] o 7oA = 2
Uy FHofl= 257.8 mg/100 g, =& Fol= 337.3 mg/100 g & Z7}sl$ ). Stearic acid ==

o HE
M
kol
i
o
N
o
[
ﬂ?ﬂ
rlo
o
Ay

=]
é
AW
o
=
2

g+ palmitic acid 2.2 B2 FFs HERHAIL o] 94 TE Fo 90.2 mg/100 go. =
Z7F3k T} Arachidic acid®} behenic acide 98¢ TE Hols HEHJo &a o
= A&HA gttt BEEZIALAE linoleic acidZ7F 8 AW4to g JEelya 98 9
o] 4= 144.5 mg/100 go] AEH Y WHE Hoj= 1129 mg/l00 go.2 okt ZAastg o}
WE Fol 1369 mg/l00 go = o% Zbebch @Y E3 3 BEANN & gL
& Fo 7415 mg/l00 go = sha we Aoz ey
X FY 95 2 EF=EH#P1201+BMK184) F &a A - To AukAk A
Samples
D
Contents™ (mg/100 g OE} TE A Oh g5 ¥ (712D
Saturated fatty acids
Palmitic acid (C16:0) 254.6+12.73 257.8+12.89 337.3+16.87
Stearic acid (C18:0) 68.3+3.42 65.3£3.27 90.2£4.51
Arachidic acid (C20:0) 5.8+0.29 6.5+0.33 nd?
Behenic aicd (C22:0) 11.1+0.56 9.8+0.49 nd
Lignoceric acid (C24:0) 14.2+0.71 11.8+£0.59 12.4+0.62
Total 354.0£17.70 351.2+£17.56 439.9£22.00
Unsaturated fatty acids
Palmitoleic acid (C16:1) 30.9+1.55 36.0+1.80 36.5+1.83
Oleic acid (C18:1n90) 53.4+2.67 66.31+3.32 113.1+5.66
Linoleic acid (C18:2n6c¢) 144.5+7.23 112.9+5.65 136.9+6.85
y -Linolenic acid (C18:3n6) nd 2.9+0.15 nd
a -Linolenic acid (C18:3n3) 4.2+0.21 3.7+0.19 8.8+0.44
Eicosenic acid (C20:1) 3.0+0.15 3.0+0.15 nd
Eicosatrienoic acid (C20:3n3) 4.5+0.23 4.7+0.24 6.3+0.32
Docosadienoic acid (C22:2) 3.3x+0.17 3.1+0.16 nd
Nervonic acid (C24:1) 3.5+0.18 3.6+0.18 nd
Total 247.3+12.37 236.2+11.81 301.6+15.08
Total fatty acids 601.3+30.07 587.4+29.37 741.5+37.08

DAll values are presented as the mean=+SD of triplicate determination.
?nd: not detected.

- 160 —



- opm Ak 2 ¢ frEobu At B4 A of#f o] JETh e frElotrestE
< AAAHo =z BHaAvE Ho| wat Fade A2 Yyt 53 FA Y59 glutamic
<
k-3

acide 286.74 mg/100 golAaL FAF A g

151.77 mg/100 g& & 7439y Ta T o
Al 56.93 mg/100 g2 =A ZFAstEch 2y y -aminobutyric acideE WEH o}

g}
435.48 mg/100 gol A 487.36 mg/100 go = Zrlatgich felolnit & FFe wa A
Zolol Al 4,784.24 mg/100 go.2 7b4 @oka wE Fof= 3,717.80 mg/100 go.2 spg uk

< TrEe YT

¥ Y 98 9 FFFFPI01+BMKI84) T FE A - Fo opnit 24
Samples
Contents® (mg/100 g) -
48 48 d 0 h UE F (72 h
Non-essential amino acids
Taurine 36.32+1.82 37.27+1.86 32.78+1.64
Urea 1012.49+50.62 867.15+43.36 712.49+35.62
Aspartic acid 1169.37+58.47 1107.24+55.36 993.13+49.66
Serine 138.71+6.94 160.40+8.02 45.44+2.27
Glutamic acid 286.74+14.34 151.77£7.59 56.93+2.85
Aminoadipic acid 59.20+2.96 64.99+3.25 56.41+2.82
Glycine 42.74+2.14 45.30+2.27 44.78+2.24
Alanine 163.56+8.18 184.82+9.24 135.02+6.75
Citrulline 7.16+0.36 9.87+0.49 59.50+2.98
« —aminobutyric acid 15.31+0.77 17.29+0.86 14.12+0.71
Cystine nd 10.34+0.52 15.06+0.75
Cystathionine 13.12+0.66 15.43+0.77 12.01+0.60
Tyrosine 105.39+£5.27 129.47+6.47 75.74£3.79
B -alanine 47.86+2.39 54.62+2.73 70.39+3.52
B —aminoisobutyric acid 65.26+3.26 84.57+4.23 31.96+1.60
¥ —aminobutyric acid 308.88t15.44 435.48 +21.77 487.36+24.37
Aminoethanol 33.49+1.67 38.77+£1.94 34.74+1.74
Hydroxyproline 13.96+0.70 13.71+0.69 2.68+0.13
Ornithine 3.68+0.18 3.83£0.19 0.42+0.02
1-Methylhistidine 5.08+0.25 3.53+0.18 1.50+0.08
Anserine 25.54+1.28 27.86+1.39 14.92+0.75
Carnosine 8.98+0.45 8.07+0.40 1.59+0.08
Arginine 246.64+12.33 254.6+12.73 177.0+8.85
Total 3,809.48 +190.47 3,726.38+186.32 3,075.97+153.80
Essential amino acids
Threonine 76.86+3.84 90.41+4.52 48.62+2.43
Valine 219.96 +11.00 267.87+13.39 181.00+9.05
Methionine 22.37+1.12 18.34+0.92 7.77£0.39
Isoleucine 135.41+6.77 171.50£8.58 97.75+4.89
Leucine 133.71+6.69 157.86+7.89 91.13+4.56
Phenylalanine 178.52+8.93 199.59+9.98 124.34+6.22
Lysine 79.50+3.98 80.58+4.03 41.88+2.09
Histidine 61.23+3.06 71.71£3.59 49.34+2.47
Total 907.56 +45.38 1,057.86+52.89 641.83+32.09
Total amino acids 4,717.04+235.85 4,784.24+239.21 3,717.8+185.89
Ammonia 118.50+5.93 113.08+5.65 124.10+6.21

YAll values are presented as the mean=SD of triplicate determination.

2nd: not detected.
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- 7714 =4 714 24E& BAT Ade ofgEe JYeddt I dEse
kalium(5567.31 mg/100 @& 7F¢ ol FFstx JAT I o2+ sulfur(2473.08
o

mg/100 @& o] 3t Ye Aoz Yeyth L& A 9A kalium(5109.14 mg/100 g)
o] F9o FrHo|ga WFE o= 557256 mg/l00 go = ZFUISIATE o] o=
phosphorus, magnesium, calcium, iron, zinc, gallium, germaniumse°| %o AL F
714 F dFe Y57F 911858 mg/l00 go =2 7P =3 was ) uwel 8,337.29

mg/100 goll A 9,027.69 mg/100 g& F3tx AU

. 3T 985 ¥ 5+ (P1201+BMK184) &< &g A - 39 g
Samples
Contents® (mg/100 g -
48 &g A O h a4a ¥ (72 h)
Phosphorus (P) 337.72+16.89 299.06+14.95 330.0+16.50
Sulfur (S) 2473.08 £123.65 2261.63+113.08 2393.9+119.70
Kalium (K) 5567.31£278.37 5109.14+255.46 5572.56£278.63
Magnesium (Mg) 629.86 +31.49 571.64+28.58 619.86+30.99
Calcium (Ca) 26.1+1.31 22.76+1.14 24.96+1.25
Manganese (Mn) 25.54+1.28 22.12+1.11 25.27+1.26
Iron (Fe) 35.57+1.78 31.54+1.58 36.06=1.80
Zinc (Zn) 12.17+0.61 11.49+0.57 11.38+0.57
Gallium (Ga) 6.32+0.32 5.61£0.28 6.02+0.30
Germanium (Ge) 4.91+0.25 2.3+0.12 7.68+0.38
Total 9,118.58+455.93 8,337.29+416.86 9,027.69+451.38

VAll values are presented as the mean=+SD of triplicate determination.

- Isoflavone Z*é

isoflavone

malonyl-daidzin©]
daidzein¥} genistein-&

AZH A

3455.08 uglgo.® 7}

. Isoflavone #4 7éJJrL ofg ol YeERJ AT %’—
d59] isoflavone
2o Aoz Yelytom peak 5HI 6
Zv7y 270.02 2 12118 ug/ge 2 7V AL Aoz el

FTHe
39

ot b

1

A ZF FY FA AHE Fo= peak 1M} 292l daidzin 2 genistine] Z+zb 3177.95 2

1849.19 uglge. 2 Z7}sle=
AEo] & T4

o}% =7 Z7bahgict.
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138, HPLC chromatogram of six isoflavone derivatives in soy-leaves. A, ¥%; B, && 7,
C, && 3. 1, Daidzin; 2, Genistin; 3, malonyldidzin; 4, malonylgenistin; 5, Dadzein; and 6,

Genistein.
¥ FY 98 9 EFFFP1201+BMKI84) T HE Z - T o]lAZFTHE FA
. Samples
Contents (xg/@)” A= oE A O D 2E F (72 h)
Glycosides
Daidzin (1) 1944.92+£97.25 3177.95+158.90 339.15+16.96
Genistin (2) 1108.92 £55.45 1849.19+92.46 395.88+19.79
Total 3053.84+152.69 5027.14+251.36 735.03+36.75
Malonylglycosides
Daidzin (3) 3455.08+172.75 1685.16 +84.26 51.39+2.57
Genistin (4) 2022.98+101.15 993.63+49.68 510.08 +25.50
Total 5478.05+273.90 2678.79+133.94 561.47+28.07
Aglycones
Daidzein (5) 270.02+13.50 1705.71£85.29 3735.10+186.76
Genistein (6) 121.18+6.06 565.71+28.29 1386.01£69.30
Total 391.20+19.56 2271.41+113.57 5121.12+256.06

Total isoflavones 8923.09+446.15

9977.34+498.87

6417.62+320.88

DAll values are presented as the mean=+SD of triplicate determination.
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o} g BaEZ) WE FFS B4 Aoe ol me} LT
0.1 mg/lOO go® ulg ZAsHTt B3x A=A 19.0 mg/100
go= 7P wE& E?}%‘;—% YERR 2 FY TEEL dage] o2k 70.1 mg/100 gollA
130.6 mg/100 go.2 =AA =7 }o}air:} HIE}Y] BS5E W& $o 131.2 mg/l00 go& 7hAd}
T A%S e slon vE B HE 3 F

7kt om HEN Ce= 2E 34 F g2y
A 859.0 mg/100 go] AEHNT FE Aol 2,316.7 mg/l00 go] AEHJY TFE F
2,492.6 mg/100 go. 2 <kt =7}

.2 mg/100 gl Al 25.5 mg/100 go &
.3 84 HEN EE F9 89

®. F9Y 98 2 FIFE=H(P1201+BMK184) T WE A - 3o HEgY FA

n Samples
Contents A= TE A OD TE F (120
Water-soluble vitamin (mg/100 g
Vitamin B2 0.1£0.01 0.1£0.01 0.1£0.01
Vitamin B3 19.0+0.95 70.1+3.51 130.6 :6.53
Vitamin B5 175.9£8.80 226.4+11.32 131.2+6.56
Vitamin B9 9.7+0.49 15.2+0.76 25.5+1.28
Vitamin C 12.0£0.60 2.5+0.13 0.6+0.03
Fat-soluble vitamin (mg « -TE/100 )
Vitamin E 859.04+42.95 2,316.7+115.84 2,492.6+124.63

DAIl values are means of determinations in three independent experiments.
- 2tz 2424 : DPPH, ABTS, 2 hydroxyl 2tz 2A8A =3
2o 228 o/ ARSFE FHe Zketda Y dE %

DPPH-66.02%, ABTS-87.78%, hydroxyl-51.79%¢] wlm 2 -3 2}

o2 ]
At
120 - 120
g‘ 81 mg/ml g’
© 100 { @oOs & 100
< =
g~ ©0.25 9
m R 80 2% =0
g - [V
1"
© .'? 60 o i .'? 60
b2 e
T U 5%
@ g 401 S8
T 204 2 2
2 <
e 0 0

120 -
g 21 mg/ml
2 100 {@moOS5
@
2 ©@0.25
_— .
g %
S
S & so0
T 2
ol =]
— & a0 4
£ ]
£ 20
£
0

waH

I8, 9 98 9 E3=7#(P1201+BMK184) < 2E A - To] gz &2ASA Hla. A,

¥

DPPH; B, ABTS; C, Hydroxyl.
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- &3tEa ASgAY - aFtas AAEAE A 2BHZd 2AZAE I Pl ¢

ettt o -glucosdiase A& &4 &

Jiiqhéﬁiﬂﬂﬁ“%li%o

twa 3ol 1 mgml v Me] A 51.79%°) AL

AT A 2229 Ay st AL

TR A

_EL

HE i

A

_o|L
ifDl' rr

2 gAo] Z7le( 1 mg/ml F%

g+ 35.13%E WERA ©E Ho= 38. 44%}}\—1/]— g S 50.46%= A&

AFsict.
- 120 4
ks B1mg/ml
£ 100 {m@os
'-E F10.25
£ 80 A
——
Q
2 2 s -
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w
0w 90
Q
=
c 20 4
- 0

sz wEM was

a9, T d5 2 EFFS(P1201+BMK184) FSl

A, o -Glucosidase; B, pancreatic lipase.

o)

120 14

100

Pancreatic lipase inhibition
activity (%)
3
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Al

2-2-11-4. 2vAs} shlE FY EFaAe] TEE =

o

Fabaton &9 A9 A4at 52 55 5 AxdA 7882 +3id, 3 = A &
frol Z WAE ¢l3] 71sAdo] vk, 20161 1290 AABEY] ARVISAE JEE 29
U AE EEE Wk AT S

- 20173 FHA7|d @Al A Foll A 20173 8L Aulste] 483 Fabaton FU3 E7 A
T Al disiA St FFAEE, FElotrl At B XAkSs A48kl a, Fabaton F
o ts A= isoflavone FFS A5

O Fabaton &3} 2vjzle] IHkgE E4

- 5T) Y%A ¥ Fabaton $L @z 157 g/100 g2 50 %2 F /b3 Be Fe I
3t YR, SRS onr}t 9.3 g/100 g& Fabaton Z(6.9 g/100 @Rt & © @ kS
gt Ak F]ES Fabaton Fo] 10.2 g/100 golfx Lwv#te] IE FqFS 3.0
g/100 g& RS g A4 12,6 g/100 g2 2727 2 FFHFS UES.

3. Fabaton 3% ¥ 2wz 989 St FFAEE

Contents (g/100 g)V

Samples - .
Moisture Ash Protein Fat Carbohydrate
Fabaton soy-leaf 6.9 10.2 15.7 4.6 62.6
Schisandra chinensis 9.3 3.0 79 12.6 67.2

U All values are means of determinations in three independent experiments.

.o

TART Qm A}
palmitic acid, stearic acid, arachidic acid, arachidonic acid,
e A2 fAEg oy Bx3 Auak F linoleic acidE

- A9k ARHAE S Fabaton

Aol A ol

E%e. X3 Akl
behenic acid, ¥ lignoceric acid

8.98 mg/100 g2 2mx UFo

A 7 w2 ol AEHAS. AWAE F 3 9A Fabaton F9-2 1.55 mg/100 goll &
Htg ot ema Ys8oAE 10.98 mg/100 g= oF 108 AL =& IS BHYL.
3. Fabaton 9! 2 2wz 959 A4t 3

Samples

Contents” (mg/100 g

Fabaton soy-leaf

Schisandra chinensis

Saturated fatty acids

Palmitic acid (C16:0) 0.28 0.30

Stearic acid (C18:0) 0.08 0.06

Arachidic acid (C20:0) 0.01 nd

Arachidonic acid (C20:4n6) 0.01 nd

Behenic aicd (C22:0) 0.01 nd

Lignoceric acid (C24:0) 0.01 nd

Total 0.40 0.36
Unsaturated fatty acids

Palmitoleic acid (C16:1) nd 0.01

Oleic acid (C18:1n90) 0.20 1.51

Linoleic acid (C18:2n6c) 0.39 8.98

y -Linolenic acid (C18:3n6) 0.01 nd

a -Linolenic acid (C18:3n3) 0.54 0.06

Eicosenic acid (C20:1) nd 0.03

Eruic acid (C22:1n9) 0.01 0.01

Docosahexaenoic acid (C22:6n3) nd 0.02

Total 1.15 10.62
Total fatty acids 1.55 10.98

D All values are presented as the mean+SD of triplicate determination. ?
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- Sgoln =4k Fabaton Y3 2wz Y89 Folu|xat FFe AAHoZ Qu o H
3] Fabaton FdolA €53 Ee dol AEHUS. T2 obv|ike asparagine FEAH 2
Fabaton 3iolA 403.65 mg/lO go 2 714 wol AZEUT LU AdE 2.0 mg/100 go]
A&H a1, 7hk 94 Fabatone FAolAE 129.4 mg/100g 13, 2w Ak 25.31 mg/100

U5 53 FElopr et & ﬂ%’;% Fabaton 3% 1,766.91 mg/100 go]glar, <m|=}
A= 171.97 mg/100 g= oF 109 AE =9re.

3. Fabaton ¥ 5 ev|a 59 fFElopr| et &

Samples
Contents” (mg/100 g) , —
Fabaton soy-leaf Schisandra chinensis
Essential amino acids
Phosphoserine 25.18 nd
Taurine 11.00 5.72
Urea 215.96 nd
Proline 132.26 nd
Aspartic acid 148.66 14.39
Serine 44.68 4.18
Asparagine 403.65 2.00
Glutamic acid 68.53 34.75
Sarcosine 1.23 nd
Aminoadipic acid 14.72 1.20
Glycine 10.79 2.74
Alanine 76.78 6.84
Citrulline 2.42 nd
« -aminobutyric acid 15.78 5.49
Cystine 13.40 2.68
Tyrosine 28.05 3.27
B -alanine 14.36 1.95
B —aminoisobutyric acid 5.28 nd
y —aminobutyric acid 129.40 25.31
Aminoethanol 6.92 2.21
Hydroxylysine 1.74 1.71
Ornithine 1.82 0.87
1-Methylhistidine nd 1.43
Arginine 97.65 19.61
Totals 1,470.26 146.80
Essential amino acids
Threonine 33.34 2.48
Valine 68.07 4.27
Methionine 5.89 1.86
Isoleucine 48.10 6.57
Leucine 44.41 3.21
Phenylalanine 47.78 2.27
Lysine 26.60 3.39
Histidine 22.46 1.12
Totals 296.65 25.17
Total amino acids 1,766.91 171.97
Ammonia 19.49 31.23

DAll values are presented as the mean=+SD of triplicate determination. ?nd: not detected.
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- BIE}Tl: Fabaton ¥ vzt Y59 HlErR] 3Fs vHlw 4% Ads 3F 1-220] YERY
Atk euA d5o A tFEE9 HIERIB,, Bs, By, O°] A=HA ¥%om™, e B39
745 24 g/100 go] HEFYy EIHEMET B} 0.7 g/100 g& et AR
Fabaton %1 HIEFF] B3¢} wIERY] C7F 742 22.0, 21.9 g/100 g2 71 B2
I U EFHEL 0.5 g/100 go] HEFH A

¥. Fabaton 39 % ev|z 459 vy &=

Contents! (g/100 g

Samples Vitamin E
Vitamin B,  Vitamin Bz  Vitamin B;  Vitamin By  Vitamin C (mg « -TE/100 g)

Fabaton

soy-leaf 8.3 22.0 nd 0.1 21.9 0.5

hmonae nd 24 nd nd nd 0.7

VAIl values are means of determinations in three independent experiments.

- F Hegd2xs F Eg R olt: Fabaton F9 F #He=d2x FFS 212 mg/mle|Ra &
2= 1.89 mg/mLE Rt JUS. F SehEols FFe ool A% 0.30 mg/mL
2 ol v IJFHFS YEM Sy Fabaton F892 7.01 mg/mLE Quxlo] H|g| €573

=
E2 o] HAEHUE
¥. Fabaton 3% ¥ erxt 989 & Hsgd2e F SR Lol §F
Samples
Contents” (mg/mL)
Fabaton soy-leaf Schisandra chinensis
Total phenolics 2.12 1.89
Total flavonoids 7.01 0.30

PAll values are presented as the mean=+SD of triplicate determination

- Fabaton T FEES 0|83t olAEgES 4% Z3E EUE Fabaton FdAAE=
daidzin(1¥), genistin(2¥1), malonyldaidzin(3®¥), malonylgenistin(4®¥l) 3+3H&E2] FaFo] Hlw =
=7 AEH A1, 3 malonylgenistin®] S 147141 pglgz 7HE Be qHFS BHAS.
Z isoflavone 32 4869.02 nglg U=

¥. Fabaton %9 o|&ZEeE &

Isoflavone contents” ( xg/mL)

Glycosides Malonylglycosides Aglycones
Totals
Daidzin Genistin Daidzin Genistin Daidzein Genistein
636.42 895.16 1492.89 1471.41 280.07 93.06 4869.02

VAll values are presented as the mean=+SD of triplicate determination.
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3; malonyl-daidzin, 4; malonyl-genistin, 5; daidzein, 6; genistein.
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- Fabaton 93 2& on|x &M Lo 2 A5y A= §

Sule Fabaton F2] H]
go] ¥ 913 82 E?ﬂ‘ﬂ oA 7 o] “AHOH, 7:33 64
AR

gol e gl golAE 2w
Hgo] Ee BARZ BF godtol kol A RYL WA 94 e ug =8
2 39 B8 WAL AHGl e I4E A5G,

Mixture ratio of soy-leaf and S. chinensis

ndex 91 8:2 73 6:4
Sourness 1.8 1.8 3.6 3.6
Bitterness 4.2 4.0 3.4 3.0
Color 34 3.6 2.8 2.7
Smell 2.0 2.4 3.5 3.6

- % W99 3 Zuiwols: Fabaton £ §Fo) £L4E F AEds dFels A

& a7t gy, & St olE FHE w2 AFE Hiw.

E. Fabaton $Y5} % onx Evlgel HE & AEgas & Feurols 33

Mixture ratio of soy-leaf Index
and S. chinensis Total phenolics Total flavonoids
9:1 2.15 6.61
8:2 2.14 5.65
7:3 2.13 4.26
6:4 2.12 3.69

- o]&F&etE: HPLCE o] &3t olaEg s #4943 Ade ofdfi et 2%+, Fabaton
B} euA EFEAAAE FEHOE 6FTFC oliFEgtio] AZFHIUS.
malonyl-daidzin®} malonyl-genistin®] gt&Fo] 7} sk glycosides(daidzin 2
genistin) $&F2 9:1 Ml &4 1,362.15 xg/mLE 7F ©tom Qujxl H]go] F7}ghe u}
&} 234 A4St FAE UJEA A, 64 v SAAE 977.04 pg/mL7t AEZEH AT o4&
R & IF A 91 HlsolA 4307.61 pg/mL=E 7HE EXAL 6:4 HEol A= 3387.05
pg/mLE 2wz Hl&of Hlgsle 25 W& IFes BAS.

_llm ol
o yo

i
30,
1:1]0

E. Fabaton $A3} £& oma £Ful ol 2 ojaZetl e

Isoflavone contents” ( x g/ml)

Mixture

ratio (%) Glycosides Malonylglycosides Aglycones Totals
Daidzin Genistin Daidzin Genistin Daidzein Genistein

9:1 537.27 824.88 1330.31 1291.42 253.92 69.81 4307.61

8:2 512.98 762.16 1300.94 1247.50 256.36 84.11 4164.05

73 453.30 642.18 1153.38 1092.65 283.97 75.10 3700.59

6:4 415.56 561.48 1050.59 986.00 322.51 50.90 3387.05

DAIl values are presented as the mean=+SD of triplicate determination.
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~ AE]3A: DPPH @0z 2ATHL 01 E3ugoA 69%2 713 923190
0E zele Al I+ ABTS 2tHjZ &712/de Fabaton F<1o| HE]

T
ot
d
=
o
2

3 NdrE &
gol Yol RS YEgloy o] JAl & Aol fIds. Hydroxyl 2oz &AAZA
T3 91 EFHIENA 39%E THE wdou 258 Aaste] 64 HlEd A e 30%E oFXt
A%, FRAP 382 21204 2.0 &£F02 EF FASIAS. o -glucosidase A3l
AL 62.23%NA] 58.58% = TIFE FAFSFA AL pancreatic lipase= 9:1 &3HH| & A 43.28%

2 7% =3ton] Fabaton B9 Mgl Z/M5EE z2ad Zaste] 64 EFHSAAE

26.33%= Rt 74 5}% B s wEtA B A7 23E EdE dedriek Ay
5 . Z hyi (0]
do] AAH o= <3 Fabaton FUA¥} 2ujak 7:3 TR o] HAA Aoz IAEHHAS.
100 - 100 -
£ E
& 80 B s0
E 5 _
i 2 6] E 8 60
52 = £
S2 . 82 4
2 = =
B 18
T | v 20 4
x 20 B
o <
0 4 . . . 0 A : : :
9:1 8:2 7:3 6:4 9:1 : 2 :
Mixture ratio of soy-leaf and S. chinensis Mixture ratio of soy-leaf and S. chinensis
100 4 204
oo —_—
£ £ 25
?:B 80 :‘
g 2
= 2.0 -
8% | 8
= £ > 15
-g 'E 40 E
E - 5 10
[ 20 <
0 + T T T 0.0 + T T T
951 8:2 7:3 6:4 9:1 8:2 7:3 6:4
Mixture ratio of soy-leaf and S. chinensis Mixture ratio of soy-leaf and S. chinensis
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o

=]
J

80 1

o
(=]
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60 1

40 -

Annn

Mixture ratio of soy-leaf and S. chinensis Mixture ratio of soy-leaf and 5. chinensis
¥, Fabaton F<l3 #& 2wz E¢8l& e A2l24. A; DPPH, B; ABTS,
C; hydroxyl, D; FRAP, E; « -glucosidase ¥ F; pancreatic lipase.

o-Glucosidase inhibition
activity (%)
o 8 & 3
Pancreatic lipase inhibition
activity (%)
o
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O Fabaton &3} #5 2v|xe] fAMEEE AZ

gE 3o T9E olf HAMEEE Az 1x¢ 23 dxd HE AdE AFAA
Lactobacillus plantarum P1201 <9} Lactobacillus brevis WCP02 o+ @5 & &3 =+
< o] &3}e] Fabaton FU HE2 Qujxl EENT7:3)o] H& 25%5 H7Is F 121C oA
1587 st Zhzhe]l 3 WS HS 2.5%% HFst 30CAA 7243 FAHEEs 28
]_
olgstz EA wln: P1201 @59 A% pHe 45301]/‘1 T8 & 3452 ZAsial gtEs
0.16%1 4 0.21%= <FzF F7FsEA k. WCP02 @&+ 2 AAdgHo] P1201R Y= <¢Fs

.L4

ol
3R
oo AL

U

<. A %d’ﬂ E o]&3% HEE T3 pHe 4.5401]/‘1 3.97= P1201 &2 WCP02 ©@=+
Fo] 4 AAHEL BASE A0 T BOE
E. A 95 58 EF ol o3 Fabaton 3813 OU]Z} E5 oux MFE o]y 54
Index”
Strain o Viable cell numbers Enzymatic activities
/Fermentation Acidity (log cfu/mL) (U/mL)
time (h) pH (%, as lactic Lac. Lac. B -glucosid
acid) plantarum brevis ase GADase
Lac. plantarum P1201
0 453 0.18 7.74 - 3.2 >0.01
72 3.45 0.21 12.36 - 26.2 >0.01
Lac. brevis WCP02
0 4.66 0.15 - 7.52 2.8 2.2
72 4.12 0.17 - 11.36 28.1 18.9
Lac. plantarum P1201+Lac. brevis WCP02
0 4.54 0.16 4.52 3.46 3.0 1.6
72 3.97 0.18 7.25 6.12 26.4 17.3

DAIl values are means of determinations in three independent experiments.

frelotw] =4k Fabaton A3 4 20| AK7:3) TEES] # OPU]i/& s B
3} proline, aspartic acid, serine, glutamic acid, GABA 2] o ofp| 4SS W

Hos 28 3o 254 Frkete 202 yEhyta, =3 I
7Fskd oL {Ué? = Ol*QTSL A HRE A frEotueAl F ko] 1932.75 mg/100 g
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. GAT BE Be B

=

swol 9]¢k Fabaton 33 ovx B5 2w

Strain /Fermentation time (h)

Contents” (mg/100 g P1201 WCP02 PW
0 72 0 72 0 72

Non-essential amino acids
Proline 117.99 140.58 122.49 146.19 121.19 152.58
Aspartic acid 125.12 150.30 132.59 167.67 132.50 161.24
Asparagine 349.12 368.37 355.26 340.13 351.61 384.59
B —aminoisobutyric acid 9.73 9.17 10.23 7.32 9.48 8.39
y —aminobutyric acid 104.44 104.60 107.59 111.96 105.43 120.49
Aminoethanol 4.90 6.19 5.12 6.13 4.79 6.87
Hydroxylysine 1.49 1.57 1.48 1.38 1.55 1.58
Ornithine 1.56 2.60 1.58 72.91 1.54 68.28
Arginine 80.33 91.54 81.57 0.72 81.55 2.05

Essential amino acids
Threonine 28.83 31.54 29.77 36.58 29.73 32.93
Valine 60.79 71.92 62.63 79.00 62.07 74.96
Methionine 3.73 2.08 3.76 3.74 3.60 2.03
Isoleucine 44.34 49.55 45.89 59.92 45.07 49.79
Leucine 33.81 52.20 34.91 59.99 34.20 51.93
Phenylalanine 45.95 47.18 47.35 61.92 45.32 48.88
Lysine 19.11 31.17 19.52 17.76 19.40 22.95
Histidine 18.33 19.49 18.78 20.85 18.56 21.10

DAll values are presented as the mean=+SD of triplicate determination. nd: not detected.
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- F Hsydx 9 F EgESolE I vl dF e ERHFFE ©]&3 Fabaton FU I}
e u2K7:3) daEY T dsgds F§F2 18 AEHoges $E $o 254 Frbske
&S eI ol ©5 e E3FF 2 ol IA Rold &tk a8y F
ZHolE FF THPAFTE o83 F HEENA 554 mg/gE 7HE =A SIS
A B

® 1Oon . " ]Oon
g._ H7zh E__ -.72h
E g

° P1201 l WCP02 I P1201+WCP02 ° P1201 l W(C?P02 I P1201+WCP02
I, 3 95 58 &3 Fol 93 Fabaton 343 vz £ Quja HagEe =
He=gxr @ F kR ol g8 A; total phenolics ¥ B; total flavonoids.

- ol&EgHE = Hlal Fabaton ¥ Fre uAKTI3) HEEY olaETE &4 A=
ofgfoll YetTE @5 5& T FE ol &3 Fabaton ¥4 He u|AKT:3) EEE
& mE FEAOF glycosides(1-2)2} malonyl-glycosides(3-4¥) &&Fo] wa F 7+4sla
olo] B A O Z aglycones(5-6¥) ko] Z7}3tPtHIE1-18). ©=3 EgHFo] 3k =}
ol AA fien E $ ol4aZTHE F I P120]1 ©= #F HaEENA 213177

k<) fe)

= =
pg/mL= 7Hd wskom E9dFE o83 FA TEEY 4% 1856.69 pg/mLr7t A<=

2
5o &3 ol o3 Fabaton AT onlA Bg ol BEES o]k

Isoflavone contents” ( xg/ml)

/Ferrslierlllgtion Glycosides Malonylglycosides Aglycones
time (h) Daidzin Genistin Daidzin Genistin Daidzein Genistein fotais
L. plantarum P1201
0 683.97 661.05 261.96 197.41 240.76 58.36 2103.52
72 672.65 626.54 231.47 195.24 258.25 147.62 2131.77
L. brevis WCP02
0 659.12 622.27 267.34 175.52 214.72 58.27 1997.23
72 598.36 383.89 193.63 164.39 293.09 165.22 1798.58

L. plantarum P1201+L. brevis WCP02
0 703.66 692.98 291.19 228.73 266.13 84.23 2266.93
72 613.00 468.90 207.33 157.53 280.52 129.42 1856.69

VALl values are presented as the mean=SD of triplicate determination.
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I8, A 35 58 &% T 9 Fabaton €3 2v|#} B5 2vA HaE9 o
AZeHE 3 2Z0lE 73, 1; daidzin, 2; genistin, 3; malonyl-daidzin, 4; malonyl-genistin,
5; daidzein, 6; genistein.
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- AYBA: BN BHS F AEYs 9 3 Bgncls 33 FAS ARE .
WE ARG WE Fol 1 Bl Irtged 53 ERwFE olgside A
DPPH(78%), ABTS(71%), hydroxyl(66%), % FRAP &-92(2.77)0] &
s B DA R A5Es AR 94 BE F 3 Sk AR Y

ot FRFFE ol 83AL A M $5T ANBAL Uy

Mgow Addon ANRdEd FRd s B4 B 25
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13, Fabaton &< waE&eo] &4ks &4, A; DPPH, B; ABTS, C; hydroxyl, D; FRAP, E; «
-glucosidase ¥ F; pancreatic lipase.
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O Fabaton 33} 2& oujzle] §abuta Aj7hE EX

- olShSHH] A WSk WA ATl ME olsherd 54 B Avks ohdue Agtd. pHe
WHE 7] 43964 WE 7247 F 3972 gastgion], old wt 4=E 0.16014 0.19%
2 oF7} 2718+t P1201 © WCP02 #39 A4 wEs}t A" wat 2713 &
B 60N AW FFE Uehd 3 okgF 7 Asga, 4 A 9A 75 sl 593
AFe ey

¥. Fabaton A3 2S om|x} vtg A 7to] wpE o]3}sta EA

Index"
Strain/ o Viable cell numbers Enzymatic activities
Fermentation Acidity . (log cfu/mL) (U/mL)
time (h) pH (%, as lactic Lac. Lac. B -glucosidas
acid) : ‘ h
plantarum brevis e GADase
0 4.39 0.16 4.53 3.53 2.2 1.3
12 4.48 0.16 6.92 5.92 10.1 8.3
24 4.34 0.17 7.18 6.18 15.6 12.9
48 4.21 0.18 7.86 6.86 22.4 17.7
60 4.16 0.19 7.88 6.78 26.8 20.6
72 3.97 0.19 7.09 6.09 24.4 15.3

Y All values are means of determinations in three independent experiments.
- % A 9 Eehivols P sk WA AT mE T AuYsc F Taukols @
F Wste FUtete AFS Be. & dHesds FHS ¥aE x7] 131 mg/gols A 72
NZR 74A FES] FT7Fske] 2.26 mg/g AN, F ZTEEolE FFS TE x7] 223
mg/goll Al HE 60ANIA7EA FAS] FUFste] 548 mglg YA o] F oFgF FrAaste] 5.23
mg/ge WER =
A

4.0 4 8.0 -

———

0.0 T T T T T d 0.0 T T T T T J
0 12 24 36 48 60 72 0 12 24 36 48 60 72

Fermentation time (h) Fermentationtime (h)
9. Fabaton 343 & 20 TE ARt & F #Hlesds 9 F SR olE
A; total phenolic ¥ B; total flavonoid.

- olAEHE T Wk HE AA F olAEHE IFES AT AT glycosides FFS HHE
7F Rl met Zaskes A¥e B, old Ag-sste] aglycone dEl= Frbsidt
&%7] daidzin 873.64 nglg, genistin 520.4 pg/golAd & T2AZA 766.51 g/g, genistin
459.21 pglg® A4S, daidzein 92.66 wgl/g, gensitin 17.7 ug/gollAl HE T2AZHA
296.42 1 glg, gensitein 115.51 xg/gZ F713F9 .

Lt
-]
L
o
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g
o
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Q
Total flavonoid contents

Total phenolic contents
(GAE mg/g d.w.)
&

\o
i)
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¥. Fabaton 23} B onz wg A7t 2 o|AZeE FeF

Isoflavone contents” ( «g/ml

[EF errsrfgrllltr;tion Glycosides Malonylglycosides Aglycones
time () Daidzin Genistin Daidzin Genistin Daidzein Genistein forals

0 873.64 520.40 309.25 239.93 92.66 17.70 2,053.58
12 858.54 498.43 335.45 186.83 134.08 70.98 2,084.31
24 853.83 479.86 360.89 205.59 148.65 79.80 2,128.62
36 814.02 508.89 386.99 224.23 164.25 93.64 2,192.02
48 810.04 503.51 324.69 241.53 373.20 129.16 2,382.13
60 808.37 506.08 357.08 283.88 383.86 180.26 2,519.53
72 766.51 459.21 342.73 207.47 296.42 115.51 2,187.85

DAIl values are presented as the mean+SD of triplicate determination.
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1¥. Fabaton 3U¥3 He WA FE ARt g o]AEdtE ARvETH.
1; daidzin, 2; genistin, 3; malonyl-daidzin, 4; malonyl-genistin, 5; daidzein, 6; genistein.

- YA dark g et g4ksl A9 At a4 A2 TR 0AIHEA A A

3] F7Fste] o]% Rt fHAstE Ads E . DPPH &tz &AL 36.73%014 &
604 ZHA 65.59%= F715FRal, ABTS 0z AASAHE L3 ZA3=2ZA4 2a 60A7F o
BI%E 718 S5 2AS8 S YERRALL ol F ozt 7HAs . Hydroxyl 2oz &A
A4 A BE 27] 16.23%04 TE 60A A 42.39% 2 =7}, FRAP 98 94
g 60AHA HO A4S B3, o -Glucosidase XiGH%PH 21. 25% oA =& 60A A
44.22%= SV AL, H A -lipase A T E 24X 7MA] AL WHErt gigr 2HE 36
AN FE F7heted HE 60A A 37.86%= S7FEE $ o] oft AU
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DPPH radical scavenging

Hydroxyl radical scavenging o

m

a-Glucosidase inhibition

13. Fabaton Fd3
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hydroxyl, D; FRAP, E; « -glucosidase ¥ F; pancreatic lipase.
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2-2-12. W|AEol & AEAR T (F34-1D)

o FoMA FAAE o] &3t Fof HimgA olaEEHE A& AT

- oAl TAMA 129 B¢ WEAZ A3 ofe) oM R nisl o] T HAZ Fo
oz}

- =
WA AL S A Bl S AAS

il

oS

Before fermentation

9. FolHA FARA o] & IFESE.

- FolHA FAAIE o] &3 F LAY E F isoflavoned] MEF A<l HPLC ZA=vtET1H W3}
= ol Bk, F9 A% genistin (peak 3) % malonylgenistin (peak 6)7} +& I H
5. 3| Z=A Aol 2ls] malonylglycosides & Efj(malonyldaidzin, malonylglycitin %
malonylgenistin)oll 4] glycosides & ell(daidzin, glycitin % genistin)2 H&= o, =z}
g 2 g 93] glycosides el= HluldA<Q] aglycone & E|(daidzein, glycitein
genistein 2 W3H. FolHA FAAE ol &3 F TALE F isoflavone T W=
1-233F Zke. Fo] F isoflavone $HHEHS 2,661.54 uglg olRoew, F2 isoflavoneS
daidzin % malonylgenistin®.2 2Z}z} 746.80 uglg ¥ 1,402.74 nglg ©lN3l aglycone?l
daidzein2 43.21 uglg, glycitein 11.72 nglg % genisteinS 52.68 uglg °lom, A}
Ag(da 04A) = isoflavone gt#EFe =7}ste] 3,019.51 xglg 113 malonylglycosides
& e ¢l malonyldaidzin, malonylglycitin @ malonylgenistin® 2+ A g(¢a Az A) 748
o 247} 92.63 uglg, 18.94 uglg B 13611 ug/golA L& 1294 70.77 rglg, 1312 pglg
9 3224 uglg 1S, W A A7 & glycosides FENQ! daidzin, glycitin 2 genistin-&
Z7}ete] bzt 993.24 uglg, 460.98 uglg 2 1.,120.89 uglg olPo}, WE F 7HAd o]
#HF 5360 nglg, 70.24 nglg B 3254 pglge YEFHAS. olek WithE mlEjdAQ] F

Bowd 2
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aglycone FelE FAF A8 F(FE AlZ ) 187.90 ng/gZ F71et9a &E 9IA7kA] &
Z o2 ZUlske] 145246 unglg olFa HE 129 A= A4Sk 1,285.66 1glg oIt &
3 WE 9YUA daidzein 721.38 uglg, glyciteine 184.44 . gl/g ¥ genisteinS 546.64
glge & B AR Fo 7 =2 FFS UEHAS
A
Rs Category  Isoflavene  Peak No. R, R Ry
: Aglycone Daiczem ] H H H
) : b Gd;“:::: :: ECH :H :
o TREETON “Glucoside Dadn 1 T R T, T
: 1 o E Ganistin 3 H oH CeluH,
; : e O e it & ) ok . . S
Malonyl: P HO |} | Acetyl Resityideiinn - g H H o Gt COcH;
) : or R; Aomtylgenistnn 99 H OM  CpOuH.=COCH,
Acetyl ! ' Ry © G Smsoma oo o s W i
' i Aglycone Malonyl  Maloydaidzin 4 H H  CyilgHiyy=COCH,CO0H
Glucoside: Msionfgeriatn 4 H OH  CyyHu=COCHCO0H
Malorghyciin - 5 oCH, H DMy~ COCH,C 004
ot 3 |
e K B . I c
: E
! L i !'-E F] [
" F " ol r " »
15l P o S | P PO 8 ' A
) Mt:hon timae 1r:ma : ° : Fm:l-l:'ﬂ terree in:n: ) h
u.,-l .m,,:
- 1 o D :—E E
5| i S|
£l el '
& |- 1 ;
i - .
i~ i~ ~
i 18
- H ™ - g - 2 LIY e
,J_mlh | S AR (18,11 V| S—
. Rﬂe:lmﬂ e {rr:n} - N § H.He:luu-n T ln:n: - B
K T 1 ] [ G
= |- 51 L]
% f 2™ 1
g~ s "
g | g
3~ 3|~
AR 4 " £ |- E
i Lo EJ k .
FLH-AJJM..—A ’|_1_L:—-III—J'-LJ_‘L'| 'w 1;.._ h’\_,"_l“._._J_L-_a.:_'l i_.L -—

a3, olMA FAA o]& FWFEE o]AZgE HPLC -ﬂiu}éz;ﬁ. A 0]5:%-—3}%

stt=x, B. %, C. A0 day), D. 3 day, E. 6 day, F. 9 day, G. 12 day.
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. Fo|HA FAA °]§ FEHE=Y o|LZTHE I W3

Fermentation time (day)

Contents® (uxg/g)  Soaking

0 3 6 9 12

Glycosides

Daidzin 41.62 993.24 758.79 356.09 51.89 43.60

Glycitin 178.68 460.98 320.89 216.69 73.47 70.24

Genistin 746.80 1,120.89 1,037.40 551.12 57.51 32.54

Total 220.30 1,454.22 1,079.68 572.780 125.36 113.84
Malonylglycosides

Daidzin 156.05 92.63 76.88 38.61 31.10 70.77

Glycitin 20.43 18.94 12.01 10.44 11.16 13.12

Gensitin 1,402.74 136.11 131.28 120.38 63.36 32.24

Total 176.48 111.57 88.89 49.05 42.26 83.89
Acetylglycosides

Daidzin nd” tr¥ 3.69 8.84 7.42 10.87

Glycitin 7.61 8.82 4.01 4.52 nd nd

Gensitin nd nd nd nd nd nd

Total 7.61 8.82 7.70 12.36 7.42 10.87
Aglycones

Daidzein 43.21 20.30 43.55 421.85 721.38 633.98

Glycitein 11.72 155.43 80.88 74.87 184.44 138.85

Genistein 52.68 12.17 24.44 339.48 546.64 512.83

Total 54.93 175.73 124.43 496.720 905.82 772.83

Total isoflavones  2,661.54 3,019.51 2,493.82 2,141.89 1,748.37 1,559.04

DAll values are presented as the mean=SD of triplicate determination.
2nd: not detected.
3tr: trace (€ 0.002 «glg).

37.58 mg/g ol er, =2 olu:=4t A glutamic acid, aspartic acid,
leucine ¥ arginine® Z+7} 85.70 mg/g, 50.51 mg/g, 36.47 mg/g 2 33.79 mg/g °|U L, vl
M) D9l myol: 750 ma/g o]tk e BEI APPel weh Zriste] 2w 0Y
A Z+ZF 95.19 mglg, 55.99 mg/g, 41.56 mg/g ' 38.19 mg/gollA L& 9IA 112.83 mg/g,
65.38 mglg, 46.82 mg/g L 37.68 mglg ol W& 12U ok graste] zhz 111.88
mg/g, 59.60 mg/g, 45.65 mg/g ¥ 35.87 mg/g IS FEYol= FE 0¥A 8.73 mg/gol Al
TE 124A7MA S7hsted HF 15.84 mg/ge WERHAT E ofr|Abe F o ofmgh
ol 349 7 36.0% AAEATE B AT BE F ooludt FEFo] FUHe AL FolH
A FAA Y] S22 HEo] o]E0o] &3l protease W] Ao R ATHE

- FolAl FAAE o] &3 FLEEL wFE F Ak g HalE ol Fo gk F9
Z A ke 247 86.23 mg/g Ao, F& AWk A linoleic aid, oleic acid &
palmitic acid2 Zz+Z} 46.38 mg/g, 16.89 mg/g ¥ 11.62 mg/g °IANS. =3 F&E7} 3o
w2t F7isle] wE 0dA Z+Z 53.21 mglg, 19.77 mg/g ¥ 13.74 mg/gol A E 129
63.23 mg/g, 23.42 mg/g B 16.27 mglg °IU+. ESAWAIE = BESA L] oF 4.4 -
4.5v] =UTH B AFolA IE F A4 o] FUHE AL FolwAl FAA e F24 3
Cl&o] o]Eo] #3)|st lipase =2 esterase Wil ZAo= AT

-

£ ol §% F LI F opvly FF WsE et 2k Fo) F obrlx
437.58 4 o
Z
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E, FoHA FAHA )& FLE=Y ot S W3

Fermentation time (day)

Contents (mg/g) Soaking 0 3 6 9 B
General amino acids
Aspartic acid 50.51 55.99 60.02 59.63 65.38 59.60
Serine 20.87 21.49 22.52 23.33 25.55 23.01
Glutamic acid 85.70 95.19 101.33 101.05 112.83 111.88
Proline 22.44 25.10 26.76 27.19 30.33 28.94
Glycine 19.32 21.83 23.14 23.96 28.00 26.33
Alanine 21.37 23.25 24.50 24.71 28.79 30.35
Cystine 6.72 7.11 8.09 8.09 10.14 9.45
Tyrosine 12.50 14.38 15.83 16.16 18.65 18.33
Histidine 11.73 13.16 13.81 13.87 15.61 14.96
Arginine 33.79 38.19 41.18 39.74 37.68 35.87
Total 251.16 277.5 296 297.99 335.28 322.85
Essential amino acids
Threonine 17.39 19.07 20.31 21.81 24.04 23.72
Valine 22.00 26.08 28.00 28.74 32.85 30.13
Methionine 5.79 6.22 6.35 7.41 6.40 5.72
Isoleucine 21.87 25.88 27.90 28.35 31.05 30.19
Leucine 36.47 41.56 44.46 44.89 46.82 45.65
Phenylalanine 24.04 27.62 29.62 29.71 31.58 29.00
Lysine 25.07 27.74 29.57 29.16 31.29 29.49
Total 127.56 146.43 156.64 160.91 172.74 164.410
Total amino acids 437.58 489.86 523.39 527.80 576.99 552.62
Ammonia 7.50 8.73 9.27 10.19 13.05 15.84

DAl values are presennted as the mean+SD of triplicate determination.

. Fo|HA A o] & FEEEo A FF W3

Fermentation time (day)

N .
Contents” (mg/g) Soaking 0 3 5 9 B
Saturated fatty acids
Myristic acid (C14:0) 0.09 0.11 0.13 0.13 0.13 0.12
Palmitic acid (C16:0) 11.62 13.74 15.59 15.81 15.89 16.27
Stearic acid (C18:0) 3.66 4.34 4.88 4.95 5.02 5.03
Arachidic acid (C20:0) 0.31 0.37 0.42 0.42 0.42 0.43
Total 15.37 18.19 20.6 20.89 21.04 21.42
Unsaturated fatty acids
Palmitoleic acid (C16:1) 0.05 0.05 0.06 0.07 0.07 0.07
Oleic acid (C18:1n90 16.89 19.77 21.88 22.37 22.62 23.42
Linoleic acid (C18:2n6c) 46.38 53.21 60.82 61.39 62.80 63.23
y -Linolenic acid (C18:3n6) 0.02 0.02 0.03 0.03 0.03 0.03
Gadoleic acid (C20:1) 0.17 0.20 0.23 0.23 0.22 0.24
a -Linolenic acid (C18:3n3) 6.91 7.76 8.84 8.87 8.85 8.83
Eicosadienoic acid (C20:2) 0.05 0.06 0.07 0.08 0.08 0.08
Eicosatrienoic acid (C20:3n3) 0.06 0.07 0.08 0.08 0.07 0.08
Nervonic acid (C24:1) 0.02 0.03 0.04 0.03 0.03 0.03
Total 70.53 81.14 92.01 93.12 94.74 95.98
Total fatty acids 86.23 99.73 113.07 114.46 116.23 117.86

DAl values are presented as the mean=+SD of triplicate determination.
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DPPH radical scavenging activity (%)

<OH radical scavenging activity (%)

FolHA FAAE o] &3 F AL E T F4+st &3} F phenolics & W= oot

2ot kst e FA AP SR 09A) 42 o FrbskRa, EEVE X
wet gL A3 Z7tsl9S. HE 1294 DPPH it A2A AL 87.0%, ABTS #t
Z AAEAEL 94.81% 2 hydroxyl 2tHZd £2ASA L 42.11% ©]QS. F phenolics &

2| % phenolics §#-2 3.74 GAE mg/g ojRon, TAAE F(LE 0YA) FF °F 1.5
v S7bskaint. TErt el wel F phenolics §F2 w43 Frbste] HE 0LA
5.58 GAE mg/gollA & 12974 15.09 GAE mg/gS YEeRIIl o, ¢k 4.08] S718H =

-
]
-

8

A =
> B
100 gioo
b
80 2 80
?
60 g w0
]
@
40 =
§“ ;
20 g 20
R
Lm B
eS8 | 0 Gse 0 3 6 9 12 |
Fermentation time (dayl Fermentation time (day)
120 = 20
C s |D
100 E
w 18 .
-4
80 e
% 12
80 £ '
8
40 2 . .
°
c
L]
) I I 8 I I
ﬁ J
L m W g
GsSB | 0 GSB L [+] 3 6 9 12 ]

Fermentation time (day) Fermentation time (day)

I9. solHA FAA ol & FLEEY 4ks &4 2 F phenolics 7. A. DPPH 2tz
2784, B. ABTS &tz 27484, C. hydroxyl 2ttjz 42784 2 D. & phenolics 3.

(0]

FolWA FAAE ol 43 FlE FAo| vMA olaTeR HH AT

sl FoAe] Folmal FAA LE o g st wukE FY3} A 100, %1,
52 9 732 443 ol T3t 2o H—ng— Bk ;}M %, #88 sE 39¢ A
A T v SHE H}e
R @A AR e HE
ol WENYI T A=SAL, SHUEE VI PP ok 1P 2o, shlE FAW
BENZ A FAA B AAEA e AL FARAD ALY A A= 82 W
gol 714 FEHAL
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Fabaton

So
Immersion Steaming
(Added 5-folds (1 hour at 121 °C)
water
for 1 hour)
Mycelia of
Tricholoma matsutakel
Inoculation
0 1
Drying Fermentation

] <
(3 days at 55 °C) (12 days at 25 °C)

Mixture ratio (Soy leaf : rice)
10: 0 -

ZAA o) g shikE 29

I™. FolHA

s

Fo3 FulE 100, 91, 82 L 7:32 AAZ 1297 HFI o)AZTFE #s)
ofgf AZwEIMI A FHlE FAT LBRAZ A HHIFA o] AFEeHE

A8k s o] FoX A ol wlFAQ]  daidzin¥ genistin, malonyl- 8 -daidzin,
malonyl- B -genistin % W8] FA <1 daidzeind} genistein 6F°] AEHH Yo}, 91, 8:2 = 7:3
2 33l 233 Ae vuidA 2l daidzeind} genisteintlto] AZHUS. HIHIZA o] 4
Z 12l daidzein?} genistein®] S z+z 562.297 130.0 1g/g(10:0), 1636.63} 365.43
g/g(9:1), 1591.9634 281.61 . g/g(8:2) % 123.023} 407.17 . g/g(7:3) U A=
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Relative abundance (mAU)

may

Standard

R {
r,_“—-_‘——=—0’i

: 2
- 1 5
2] h 3 4 }\
] |
= _}ﬁ R T TR O WA l s

6
——

0 [

T T
25 a0 L mi

19:1

o PR | | P
40 15 20 25

T
o 5

T T T T
20 5 0 45 min

18:2

-]

T
15

T T T T T
20 29 30 e 40 ] min

Retention time (min)

a8, oAl FAMA o] & FuaE o]lAZglE HPLC ZEvEIH,
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E, Fo|HA A o] & yrtE F FLEEO olaETHE FF

Mixture ratio (Soy leaf : rice)

Contents® («glg

10:0 9:1 8:2 7:3
Glycosides
Daidzin (1) 678.17 nd nd nd
Genistin (2) 708.31 nd nd nd
Total 1386.49 nd nd nd
Aglycones
Daidzein (5) 8.16 nd nd nd
Genistein (6) 15.87 nd nd nd
Total 24.03 nd nd nd
Aglycones
Daidzein (5) 562.29 1636.6 1591.96 1238.02
Genistein (6) 130.0 365.43 281.61 407.17
Total 692.3 2002.03 1873.5 1645.19
Total isoflavones 2078.79 2002.03 1873.57 1645.19

VAll values are presented as the mean=+SD of triplicate determination.

Ind: not detected.
- @A A% A= o 2 4xeln

HTFA A7}

et e agete] gutE T
E AR mE FES AEE A ofy a9 ZkE
A= 8LA i FAE AASEA L, 1297+ dAF Ao
- HHtE FUY AR EFEY YEE 6FY olaEgEe] HEHUS. S, wEAQ] daidzin
3} genistin, malonyl- 2 -daidzin, malonyl- 8 -genistin 2 ®]ujgA| <l daidzein®} genistein©]
AZHAS. A A7 T #3a8 A= T8 olAZE e wFAQl daidzin¥ genistin
A A2, malonyl- £ -daidzin, malonyl- 5 -genistin % B]¥]ZA|Q) daidzein3} genisteine] 7
HAa FE 4YAFE = vl Al daidzing}t genistin 2 vl 8] dA Q1 daidzein¥ genistein
AEHAE. T 1Y mEt 2L peak7F A H A=

Mot fe o P~

o m{}l'

Dred Fermentation time :
soy leaf + rice

2128, SolmA FAA ol THIE FTAT Ar] EFTEE AZE AL
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| Dried soy leaf + rice (8:2) 3|~
250 = —: 3
] 1. Daidzin :[ J ts o
=1 2. Genistin o U |
1 3. Malonyldaidzin ] [ T—— . S I, DU S—
'm’: 4. Malonylgenistin 3 Retention time (min)
1 5. Daidzein 4
71 6. Genistein 1 2
|
_; L2 8 i
o 5 0 5 20 25 £ ‘]Ii 0 -l& : mi
m ]
- :
1
300+ ]
1
250~ 1
1
1
0]
:
150 = 1
1
100 1
1
50+ 1
1

588 8¢t

=
1

Relative abundance (mAU)

g r g et

12 days 5

1 2

T
45 rin|

Retention time (min)

I3, FolHA FAA o8& FLEEY o]4AFeHE HPLC AE2vEIH.
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489 74§ daidzin®} genistin, malonyl- £ -daidzin, malonyl- S -genistin, daidzein %
genistein &2 715.11, 707.16, 1048.86, 953.02, 144.62 2 28.26 nglg A3, A F
malonyl- B -glycosidese &S 743l glycosides &S Z7lsld . Lart ag o
me} glycosides $HEF2 A4Sl 8YA7EA = aglycones 2 F7istl oy, 129 9
= A4steE A4S BRAS. waE 8YA daidzind genistin, daidzein 2! genistein &2
267.14, 181.55, 2448.05 % 1175.53 xglg )31, malonyl- B -daidzin®} malonyl- 8 -genistin
o AZH A k. A, Aol 2|54 malonyl- £ -glycosidese2] malonyl”] 7} E oA
U7t glycosides® 23 11 FolHA #AAZHE [} E B -glycosidaseo] 2]3}e] glucose
7} EojA w7t aglycone2 H&E= Ao2 FAHEUS

., Fo|HA TAHA o] & yutE T dv] SR a o] AHE olaETHE o

Contents® (ugf/g) Dried soy leaf

Fermentation time (day)

0 4 8 12

Glycosides

Daidzin (1) 715.11 2244.72 511.1 267.14 231.85

Genistin (2) 707.16 1711.83 384.23 181.55 43.99

Total 1422.27 3956.55 895.33 448.69 275.84
Malonyl- 8 -glycosides

Daidzin (3) 1048.86 12.33 nd nd nd

Genistin (4) 953.02 28.42 nd nd nd

Total 2001.88 40.75 - - -
Aglycones

Daidzein (5) 144.62 636.49 1874.29 2448.05 1919.83

Genistein (6) 28.26 206.76 865.44 1175.53 879.51

Total 172.88 843.25 2739.73 3623.58 2799.34
Total isoflavones  3597.03 4840.55 3635.06 4072.25 3075.18

D

All values are presented as the mean=+SD of triplicate determination.

2 nd: not detected.

: Sterilization = i
Malonyl-B-glycosides » Glycosides fentigntation, Aglycones
HO.__
[ AHOL
AN A I -y p o & T
e o LA 0 A Y s ~H
OI| _l_l__,o.j,o\_‘i G0 Hon) HO ﬁ O /r 5 J\T o R 2 S
o YoH T L HO" "0 = 07 ] |
OH oH / HO™ ~F "0
3. Malonyl-B-daidzin 1215¢/ | “-—""1. Daidzin 250¢/ 5. Daidzein
1 hour 12 days
b Kl 1 B o DR Sl R S OH OH
SO I 2 & LI
:.l./-xr.]/ 'Tl" \_]-.-.a HO \_/- OH e Y\( \I\‘/ | = I
Hoo~ O OH GH o7 iph T HO” ~F 0
4. Malonyl-B-genistin 2 Genistin 6. Genistein
Dried FSL Unfermented FSL Fermented FSL
I i t
Change factor : High temperature B-glycosidase

*FSL : Fabaton soy leaf

a8, FolHA FARA o] & dhtE I FEE Ax AA.
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2-2-13. 2ntEAMA FUAAE AT (@H-12)

(0]

9 2vlE AWM SHLEFTAL Ao} STt

AL Bl HZCIERATAAE o] &3 AP FEoAAM FAntEFA AAdAT= 52
2]

=Y
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2-2-13-1. LEDE ©]-&3 APA+

o ABAASOT o] §HE LED 52 90 x 80 x 80 cm’el] Az

H E53te A

ASOnmET RS T8 EDF} SE0MMTES] 59 LED}
WorE SEAE BT A, Wol, MaHE & EAIE
o AEANEZEZZ ALte] HAZLE sl thgd oA AA
: T S N U - 0 i _ i !
UurF
o :
|
188 4 |
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f ﬁ ;‘I E \| l\
= \ | 1 e an s ows  an . - :
v _“%J@L i S _Jl_"\ __g'IL___ﬁ___j\'_fL!.__;‘_'__" E 5;' _.:i.}_\k._.r* .'J I'\....g;./': 3 __h_(g._____

- F -

FzANA A4D THETY
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o £E, FE, YU FEE 2ENSH G2

[>

PFERH oA Al

Ad: Als7], 387, w3, 247 F&
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0

FLLTL:
BT

T T
o L] ag M -

T4, ASA7] RIZAEAE olg@l 2,000ppmol A 24413 X2 sk utEF e 2utEIH

L
0=
Malonyl genistin
200
Malonyl daidzin
. :
2
00 . - E . .
Daidzin = Genistin
- =] 2 s E - -} = E
s L“ SiEs= g = %
e £ 8 S S A
° 0 M M M M v ™

a9, ASA7] RIAEAE o3 3,000ppmol| Al 24413 A 2]k SutEF e A2rETH

- 194 -
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2-2-14-1. A2 (Flemingia philippinensis) -2l 258 &&]3 Prenylated isoflavone
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3}3HE 1 (Genistein): UV (MeOH) Ama (log €) 260 (4.52) nm; EIMS, m/z 270 [M]"; HREIMS m/z 270.0531
(caled for CysHigOs 270.05); '"H-NMR (500 MHz, CD;OD); & 6.22 (I1H, d, J = 5.0 Hz, H-6), 6.33 (I1H, d, J
= 5.0 Hz, H-8), 6.86 2H, d, J = 15.0 Hz, H-3' and H-5'), 7.38 (2H, d, J = 15.0 Hz, H-2' and 6), 8.05
(1H, s, H-2); *C-NMR (125 MHz, CD;OD): & 93.38 (C-8), 98.70 (C-6), 104.88 (C-4a), 114.86 (C-3' and 5'),
121.91 (C-3), 123.33 (C-1"), 129.98 (C-2' and 6'), 153.39 (C-2), 157.41 (C-4"), 158.31 (C-8a), 162.46 (C-5),
164.55 (C-7), 180.85 (C-4).

3+E 2 (Auriculasin): UV (MeOH) Ama (log €) 272 (3.54) nm; EIMS, m/z 420 [M]; HREIMS m/z
420.1572 (caled for CpsHpu0s 420.1573); 'H-NMR (500 MHz, CDCL;): & 1.49 (6H, s, H-4" and 57), 1.69 (3H,
s, 47), 1.82 (3H, s, 5”), 3.35 (2H, d, J = 5.0 Hz, H-1"), 524 (1H, t, J = 10.0 Hz, H-2"), 560 (I1H, d, J =
10.0 Hz, H-2"), 6.70 (1H, d, J = 10.0 Hz, H-1"), 6.78 (1H, d, J = 8.1 Hz, H-5), 6.99 (I1H, dd, J = 1.7,
8.1 Hz , H-6), 7.29 (I1H, s, H-2"), 7.86 (1H, s, H-2), 12.93 (1H, s, OH-5); *C-NMR (125 MHz, CDCl;): &
18.3 (C-5"), 26.16 (C-4"), 28.55 (C-5" and C-67), 30.09 (C-1""), 78.41 (C-3"), 101.25 (C-6), 105.92 (C-4a),
113.44 (C-8), 115.30 (C-17), 115.86 (C-6"), 116.61 (C-2), 121.78 (C-5"), 122.29 (C-2"), 123.20 (C-3), 124.13
(C-1"), 127.61 (C-27), 132.01 (C-3"), 144.31 (C-4"), 145.06 (C-3"), 151.03 (C-8a), 153.25 (C-2), 157.93 (C-5),
159.52 (C-7), 181.80 (C-4).

3}3+= 3 (6,8-Diprenylorobol): UV (MeOH) Amax (log €) 260 (4.21), 280 (3.38) nm; EIMS, m/z 422 [M]’;
HREIMS m/z 422.1728 (caled for C,sH,sO¢ 422.1729); 'H-NMR (500 MHz, Acetone-ds): 6 1.66 (3H, s, H-
4", 1.66 (3H, s, H4"), 1.78 (3H, s, H-5"), 1.81 (3H, s, H-5"), 3.44 (2H, d, J = 6.9 Hz, H-1"), 3.52 (2H,
d, J = 69 Hz, H-17), 521 (2H, dt, J = 15.8, 7.1 Hz, H-2" and H-2"), 6.88 (1H, d, J = 8.1 Hz , H-5),
695 (IH, dd, J = 1.5, 8.1 Hz , H-6"), 7.17 (IH, d, J = 1.5 Hz , H-2"), 8.22 (1H, s, H-2), 13.35 (1H, s,
OH-5) ;°C NMR (125 MHz, Acetone-ds): & 18.4 (C-5" and C-5"), 23.0 (C-1" and C-1"), 26.4 (C-4" and
C-4"), 106.9 (C-4a), 108.2 (C-8), 113.6 (C-6), 114.6 (C-5), 116.4 (C-2"), 123.4 (C-6"), 123.6 (C-2"), 123.7
(C-2"), 124.5 (C-3), 124.8 (C-1"), 133.2 (C-3"), 133.4 (C-3"), 148.2 (C-4"), 148.3 (C-3"), 155.2 (C-8a), 155.3
(C-2), 158.8 (C-5), 161.1 (C-7), 184.1 (C-4).

sE 4 (5,7,3',4'-Tetrahydroxy-2',5'-di(3-methylbut-2-enyl)isoflavone) : UV (MeOH) Amx (log €) 260 (4.50),
276 (2.96) nm; EIMS, m/z 422 [M]"; HREIMS m/z 422.1727 (caled for C,sHOs 422.1729); 'H-NMR (500
MHz, Acetone-ds), & 1.31 (3H, s, H-4"), 1.54 (3H, s, H-5"), 1.71 (6H, s, H-4” and H-5"), 3.30 (2H, s, H-
17, 3.36 (2H, d, J = 7.3 Hz, H-1"), 508 (1H, t, J = 7.0 Hz, H-2"), 534 (1H, t, J = 7.0 Hz, H-2"), 6.30
(1H, d, J = 2.0, H-6), 6.43 (1H, d, J = 2.0 Hz, H-8), 6.54 (1H, s, 2), 7.89 (1H, s, H-2), 13.01 (1H, s,
OH-5); “C NMR (125 MHz, Acetone-ds), & 18.0(C-4"), 18.3 (C-4"), 26.1 (C-57), 26.3 (C-5"), 27.9 (C-17),
29.3 (C-17), 94.9 (C-6), 100.2 (C-8), 106.5 (C-4a), 123.9 (C-2"), 124.0 (C-3), 124.5 (C-2), 124.9 (C-2"),
125.9 (C-1), 127.1 (C-6"), 127.7 (C-3"), 131.5 (C-3"), 133.1 (C-3"), 144.5 (C-5"), 144.6 (C-4"), 155.6 (C-2),
159.7 (C-8a), 164.2 (C-5), 165.4 (C-7), 182.4 (C-4).

33+% 5 (Flemiphilippinin A) : UV (MeOH) Amex (log €) 270 (2.32) nm; EIMS, m/z 488 [M]"; HREIMS m/z
488.2199 (caled for C3HiOs 488.2199); 'H-NMR (500 MHz, CDCly): § 1.31 (6H, s, H-4”" and H-5""), 1.45
(6H, s, H-4" and H-5"), 1.60 (3H, s, H-4"), 1.72 (3H, s, H-5"), 3.27 (2H, d, J = 7.0 Hz, H-1"), 5.02 (2H,
dd, J = 10.5, 17.5 Hz, H-3""), 5.15 (1H, t, J = 7.0 Hz, H-2"), 5.88 (1H, dd, J = 10.5, 17.5 Hz, H-2""),
6.65 (1H, s, H-1"), 6.68 (1H, d, J = 8.0 Hz, H-5), 6.75 (1H, d, J = 8.0 Hz, H-6), 6.90 (1H, s, H-2), 7.81
(1H, s, H-2), 12.82 (1H, s, OH-5); “C-NMR (125 MHz, CDCL): § 18.3 (C-5"), 21.8 (C-17), 26.2 (C-4"),
283 (C-4” and C-57), 28.7 (C-4”" and C-5"), 42.1 (C-17"), 82.3 (C-3"), 103.2 (C-4a), 106.1 (C-6), 112.1
(C-17), 1122 (C-3"), 113.2 (C-8), 115.9 (C-5), 116.8 (C-2°), 121.8 (C-6), 122.4 (C-2"), 1233 (C-1'), 124.2
(C-3), 132.0 (C-3"), 144.1 (C-27), 144.3 (C-3), 145.0 (C-4), 147.4 (C-2""), 151.0 (C-5), 153.2(C-2), 157.3
(C-7), 159.2 (C-8a), 181.9 (C-4).
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33+E 6 (5, 7, 3'-Trihydroxy-2'-(3-methylbut-2-enyl)-4',5'-(3,3-dimethylpyrano)isoflavone) : UV (MeOH)
Amax (log €) 260 (4.00), 278 (3.38) nm; EIMS m/z 420 [M]"; HREIMS m/z 420.1573 (caled for CisHa4Os
420.1573); '"H-NMR (500 MHz, CDCL); & 1.48 (6H, s, H-5" and 6"), 1.52 (3H, s, H-5"), 1.62 (3H, s,
H-4"), 3.30 (1H, s, H-1"), 5.11 (1H, t, J = 10.0 Hz, H-2""), 5.58 (1H, d, J = 10.0 Hz, 2"), 626 (1H, d, J
— 10.0 Hz, H-1"), 6.28 (1H, s, H-6), 6.35 (1H, s, H-8), 645 (IH, s, H-2"), 7.71 (1H, s, H-2), 12.78 (1H, s,
5-OH); “C-NMR (125 MHz, CDCL): & 17.99 (C-5), 25.94 (C-4""), 27.26 (C-1""), 28.69 (C-5" and C-6"),
78.00 (C-3"), 94.50 (C-8), 100.03 (C-6), 106.38 (C-4a), 119.18 (C-6'), 120.25 (C-2'), 122.09 (C-1"), 122.82
(C-3), 123.12 (C-2"), 124.35 (C-1), 128.45 (C-5), 130.42 (C-2"), 131.95 (C-3"), 140.06 (C-4"), 143.17 (C-3'),
154.49 (C-2), 158.58 (C-8a), 162.89 (C-5), 163.08 (C-7), 181.85 (C-4).

3}3+E 7 (8-y,y-Dimethyl-allylwighteone) : UV (MeOH) Anax (log €) 270 (3.37) nm; EIMS, m/z 406 [M]";
HREIMS m/z 406.1780 (calcd for C,sHyOs 406.1780); 'H-NMR (500 MHz, CDClLy): & 1.77 (3H, s, H-4"),
1.86 (3H, s, H-5"), 1.80 (3H, s, H-4"), 1.87 (3H, s, H-5"), 3.50 (4H, t, J = 7.3 Hz, H-1" and H-1"), 5.28
(2H, dt, J = 10.0, 7.0 Hz, H-2" and H-2"), 6.81 (2H, d, J = 7.5 Hz, H-3" and H-5), 7.33 2H, d, J = 7.5
Hz, H-2" and H-6"), 7.91 (1H, s), 13.10 (1H, s, OH-5); “C-NMR (125 MHz, CDClL;): & 18.3 (C-4" and C-
4"), 22.1 (C-1” and C-1"), 26.2 (C-5" and C-5"), 105.9 (C-8), 106.2 (C-4a), 110.8 (C-6), 116.2 (C-3" and
C-5%), 121.7 (C-2"), 121.9 (C-2"), 123.2 (C-1"), 123.8 (C-3), 130.7 (C-2" and C-6"), 134.5 (C-3"), 135.8 (C-
37), 153.2 (C-2), 153.9 (C-8a), 156.6 (C-4), 157.9 (C-7), 160.1 (C-5), 182.0 (C-4).

3}3E 8 (Osajin) : UV (MeOH) Amax (log €) 272 (4.74) nm; EIMS, m/z 404 [M]’; HREIMS m/z 404.1621
(caled for C,sH4Os 404.1624); 'H-NMR (500 MHz, CDCl;): & 1.50 (6H, s, H-5" and H-6"), 1.71 (3H, s, H-
4", 1.84 (3H, s, H-5"), 3.38 (2H, d, J = 7.3 Hz, H-1"), 527 (IH, t, J = 7.3 Hz, H-2"), 5.61 (1H, d, J =
10.0 Hz, H-3"), 6.73 (1H, d, J =1 0.0 Hz, H-4"), 691 (2H, d, J = 8.1 Hz, H-3" and H-5), 7.41 (2H, d, J
= 8.1 Hz, H-2" and H-6"), 7.88 (1H, s, H-2); "C-NMR (125 MHz, CDCl;): & 18.3 (C-4"), 21.7 (C-1"), 26.1
(C-5"), 28.5 (C-5" and C-6"), 78.3 (C-2"), 101.1 (C-8), 106.0 (C-4a), 113.3 (C-6), 115.4 (C-4"), 116.0 (C-3’
and C-57), 122.4 (C-2"), 123.8 (C-3), 123.9 (C-1"), 127.5 (C-3"), 130.8 (C-2" and C-6"), 131.9 (C-3"), 151.0
(C-8a), 152.6 (C-2), 156.2 (C-4'), 157.7 (C-7), 159.8 (C-5), 181.4 (C-4).

335 9 (Flemingsin) : UV (MeOH) Ap. (log €) 270 (4.45) nm; EIMS m/z 436 [M]; HREIMS m/z
436.1888 (caled for CasHagOs, 436.1886); 'H-NMR (500 MHz, CDCly):5 1.84 (3H, s, H-4"), 1.70 (3H, s, H-
57y, 1.81 GH, s, H-4"), 1.67 (3H, s, H-5"), 340 (2H, t, J = 7.0 Hz, H-1" ), 349 (2H, t, J = 7.0, H-1"),
391 (3H, s, OCH;), 5.21 (2H, dt, J = 10.0, 7.0 Hz, H-2" and H-2"), 6.87 (2H, d, J = 8.1 Hz, H-5), 6.98
(1H, dd, J = 1.8, 8.1 Hz, H-6"), 7.18 (1H, d, J = 1.8 Hz, 2'); “C-NMR (125 MHz, CDCL): & 18.1 (C-4"),
184 (C-4"), 23.0 (C-17) 23.1 (C-1"), 263 (C-57), 26.4 (C-5"), 108.2 (C-8), 106.9 (C-4a), 113.6 (C-6), 114.6
(C-2), 1166 (C-57), 123.6 (C-2"), 123.7 (C-27), 1248 (C-1'), 124.5 (C-3), 123.4 (C-6)), 1332 (C-3"), 133.4
(C-3"), 146.2 (C-3"), 155.2 (C-8a), 155.3 (C-2), 148.3 (C-4"), 161.1 (C-7), 158.8 (C-5), 183.1 (C-4).
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2-2-14-2. A2 (Flemingia philippinensis) 2 258 £33 flavanone

10 11 12

[7238] oz XE 2y 329 Zgnlx 335

3}3t= 10 (Flemichin D): UV (MeOH) Amax (log €) 272 (4.80), 314 (0.74) nm; EIMS m/z 422
[M*]; HREIMS m/z 422.1727 (caled 422.1729 for C,sHy0s); 'H-NMR (500 MHz, CDCLy) , & 1.46
(3H, s, 67), 1.48 (3H, s, 57), 1.68 (3H, s, 57), 1.69 (3H, s, 4”), 2.93 (1H, dd, J = 6.3, 1.1 Hz,
3a), 3.08 (1H, dd, J = 6.3, 4.7 Hz, 3B), 324 (2H, d, J = 7.6 Hz, 17), 5.14 (1H, t, J = 7.6 Hz,
2"), 5.55 (1H, d, J =10.0 Hz, 3"), 5.58 (1H, dd, J = 4.7, 1.1 Hz, 2), 6.44 (1H, s, 5'), 6.46 (1H,
s, 3), 6.65 (1H, d, J = 10.0 Hz, 4", 7.17 (1H, d, J = 83 Hz, 2°), 1221 (1H, s, 5-OH);
BC-NMR (125 MHz, CDCl): & 182 (C-4"), 21.9 (C-1"), 26.1 (C-5"), 28.7 (C-5"), 28.8 (C-4"),
422 (C-3), 77.1 (C-2), 78.8 (C-3"), 103.1 (C-4a), 103.96 (C-6), 104.4 (C-5", 108.2 (C-3'), 109.3
(C-8), 115.9 (C-4"), 117.5 (C-1'), 122.7 (C-2"), 126.6 (C-3"), 128.3 (C-2", 132.1 (C-3"), 155.4
(C-6"), 157.1 (C-5), 157.5 (C-4"), 159.5 (C-8a), 160.5 (C-7), 197.6 (C-4).

3}3tE 11 (Lupinifolin): UV (MeOH) Ama (log €) 272 (2.62), 314 (1.46) nm; EIMS m/z 406 [M'];
HREIMS m/z 406.1778 (caled 406.1780 for CysHy0s). "H-NMR (500 MHz, CDCly), & 1.46 (3H, s,
6"), 1.48 (3H, s, 57), 1.68 (6H, s, 4”, 5”), 2.82 (1H, dd, J = 3.0, 17.2 Hz, 3p), 3.06 (1H, dd J =
12.9, 17.2 Hz, 3a), 3.24 (m, 2H, 17), 5.18 (1H, m, 2"), 5.36 (1H, dd, J = 3.0, 12.9 Hz, 2), 5.53
(1H, d, J = 10.0 Hz, 3"), 6.66 (1H, d, J = 10.0 Hz, 4"), 6.90 2H, d, J = 8.0 Hz, 3,5, 7.35
(2H, d, J = 10.0 Hz, 2.,6"), 12.27 (1H, s, 5-OH); “C-NMR (125 MHz, CDCL), & 18.2 (C-4"),
21.9 (C-1"), 262 (C-5"), 28.7 (C-57), 28.8 (C-4"), 43.6 (C-3), 78.5 (C-3"), 78.9 (C-2), 103.1
(C-4a), 103.2 (C-6), 109.0 (C-8), 115.9 (C-3', 5", 116.1 (C-4"), 123.0 (C-2"), 126.3 (C-3"), 128.1
(C-2', 6", 131.4 (C-1'), 131.5 (C-3"), 156.3 (C-4'), 157.0 (C-5), 159.8 (C-8a), 160.3 (C-7), 196.8
(C-4).

3}3t= 12 (Khonklonginol H): UV (MeOH) Amax (log €) 272 (3.55), 314 (1.29) nm; EIMS m/z 436
[M']; HREIMS m/z 436.1882 (caled 436.1886 for CiHxOg). 'H-NMR (500 MHz, CDCL), § 1.47
GH, s, 67), 1.48 3H, s, 57), 1.70 (6H, s, 4”, 5”), 2.87 (1H, dd, J = 3.0, 17.2 Hz, 3p), 3.18 (I1H,
dd, J =13.1, 172 Hz, 3a), 325 QH, t, J = 7.7 Hz, 1”), 3.83 (3H, s, OCHs), 5.13 (1H, m, 2"),
555 (1H, d, J = 10.0 Hz, 1H, 3°), 5.58 (IH, m, 2), 6.51 (1H, d, J = 2.3 Hz, 5, 6.54 (1H, dd, J
= 2.3, 84 Hz, 3", 6.67 (IH, d, J = 10.0 Hz, 47), 7.17 (1H, d, J = 84 Hz, 2"), 12.29 (1H, s,
5-0H); C-NMR (125 MHz, CDCL): § 182 (C-4"), 21.9 (C-1"), 26.1 (C-5"), 28.8 (C-5, 6"),
42.4 (C-3), 55.8 (C-OCHs), 78.0 (C-2), 78.7 (C-2"), 103.1 (C-4a), 103.3 (C-5), 103.7 (C-6), 106.9
(C-3"), 109.2 (C-8), 116.0 (C-4"), 117.1 (C-1'), 122.7 (C-2"), 126.6 (C-3"), 1282 (C-2), 132.2 (C-
3”), 155.8 (C-6)), 157.2 (C-5), 159.1 (C-8a), 160.1 (C-7), 161.6 (C-4"), 196.9 (C-4).
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2-2-14-3. A2 (Flemingia philippinensis) ¥ 258 £33 dihydrochalcone

[Z23] 2= Y 283 3F9] Hstol=z 22 &

3}3= 13 (Fleminchalcone C): UV (MeOH) Ama (log €) 275 (4.56), 360 (3.41) nm; EIMS m/z 438 [M']; H

Va

REIMS m/z 438.2039 (calcd 438.2042 for CHzoOg); 'H-NMR (500 MHz, CDCL), § 1.15 GH, s, 6 ), 1.23
GH, s, 57), 2.93 (4H, m, B, 3”), 321 (2H, m, a), 4.66 (1H, t, J = 9.1 Hz, 2”), 535 (1H, d, J = 10.0
Hz, 37), 657 (1H, d, J = 10.0 Hz, 4”), 6.75 (2H, d, J = 8.3 Hz, 3,5), 7.07 2H, d, J = 8.3 Hz, 2,6), 13.
45 (1H, s, 2~ OH); BC-NMR (125 MHz, CDCly), & 24.8 (C-6"), 26.5 (C-5"), 27.0 (C-3”), 29.1 (C-5 ",
6"), 30.1 (C-B), 44.6 (C-a), 55.6 (C-OCHs), 72.0 (C-4"), 78.6 (C-2"), 92.2 (C-2"), 101.8 (C-1'), 103.0
(C-3"), 104.8 (C-5"), 114.3 (C-3, 5), 116.7 (C-4 "), 1253 (C-3”), 129.6 (C-2, 6), 133.7 (C-1), 156.3 (C-2), 1

58.4 (C-4), 160.2 (C-4"), 162.7 (C-6'), 203.6 (C=O).

V4 V4

3}3= 14 (Fleminchalcone A): UV (MeOH) Amix (log €) 286 (4.26) nm; EIMS m/z 440 [M']; HREIMS m/z
440.2199 (calcd 440.2199 for CaeHi,06); 'H-NMR (500 MHz, Acetone-ds), § 1.07 (3H, s, 67), 1.17 (3H, s,
57), 150 3H, s, 4”), 1.61 3H, s, 5”7), 2.79 (2H, m, B), 3.01 2H, m, 4”), 3.13 2H, d, J = 7.1 Hz,
17), 321 QH, m, a), 468 (1H, m, 3”), 5.08 (1H, t, J = 7.1 Hz 2”), 6.70 (2H, d, J = 8.5, 3.5), 7.08 (2
H, d, J = 85, 2,6), 13.41 (1H, s, 2" OH); “C-NMR (125 MHz, Acetone-dg): § 18.3 (C-4”), 22.5 (C-1"),
26.3 (C-6"), 264 (C-57), 26.6 (C-57), 28.1 (C-4"), 30.6 (C-B), 45.4 (C-2), 79.6 (C-2"), 92.6 (C-37), 1
02.4 (C-1'), 105.3 (C-5", 108.7 (C-3"), 114.9 (C-3, 5), 124.6 (C-2"), 130.6 (C-2, 6), 134.9 (C-1), 159.0 (C-4
N, 159.4 (C-4), 162.4 (C-6"), 163.3 (C-2"), 204.7 (C=0).

V4

3}3% 15 (Fleminchalcone B) : UV (MeOH) Ama (log €) 272 (4.04), 359 (3.45) nm; EIMS m/z 356 [M'];

HREIMS m/z 356.1625 (caled 356.1624 for CyH,0s); 'H-NMR (500 MHz, CDCL), § 1.26 (3H, s, 6 7), 1.3
5GH, s, 57), 3.02 2H, m, B), 3.13 QH, m, 47), 3.40 QH, m, ), 477 (I1H, t, J = 9.1 Hz, 3”), 6.47 (1
H,d J=282Hz 5), 686 H, d, J = 84, 3.5), 7.18 (2H, d, J = 8.4, 2.6), 7.22 (1H, d, J = 8.2 Hz,

6 '), 12.67 (1H, 2" OH); C-NMR (125 MHz, CDCls), § 25.0 (C-6".,5"), 29.8 (C-4 "), 30.1 (C- B), 45.4
(C-a), 55.7 (C-OCH3), 72.0 (C2"), 92.0 (C-3 "), 107.2 (C-1", 109.9 (C-5), 114.4 (C-3, 5), 117.9 (C-3"), 12
9.6 (C-2, 6), 131.9 (C-6"), 133.5 (C-1), 158.4 (C-4), 160.9 (C-2"), 163.1 (C-4"), 205.2 (C=0).
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2-2-15. A4 E2H olAEHE F=A 8L AA EFH-14)

2-2-15-1. Human neutrophil elastase (HNE) A 3] &4

- Fabaton T94& AFEste 7d712olyg gutd o= 7hgA Hoh e 28 i-gd
T WA 7 BERAE o]&2 AsRE #ANF

- w23 FEUAA F ol 1" 1654 #FEUAMAIE 9ol ¥edst= Human
neutrophil elastase &4 As|AZA Z&ste= AS glste], HNE Ao #A#Ag
kinetic, slow-binding @ binding affinity 59 ¥l AFLS 3P

[29] A% B Ad2se 22 HNE A9842 2 1659 8uAA
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0.06

® Control
| © 31.25pg/mL
0.05 v 62.50 pg/mL PS
A 125.0 ug/mL °®
T 0044 m 2500 pg/mL N 0
S O 500.0 pg/mL °® e
Q 003 & 1000.0 ug/mL o®® 00°
=~ o®’ 00 v
a ° o) vy
o 0.02 - ...;O 000 va'ZAA$
.-goo yYIlsaansnan
0.01 A Xa ut DDDDDDDD
gooo 2224
0.00 ’ag ﬁﬁg ,R ‘,,,000000000000

(1

o

- AL WY e
- HNE AsjA 2 Aus

5 10 15 20 25 30
Time (min)
] A By Wes 25 w5 W& HNE A g4

FZE5(Cs = 87.0 pg/mb)2 T &
1659 3=

ZxoF degtx~
1.3 ~ 213.1 uM9] ICsoBte Zte 7)4\-% el

(] d=9 FE&HA A (1-16)9] AgtzElo]=e tht )24
Compounds ICso® (M) Inhibition mode (X, xM) K (uM) Kis (M)
1 51.4+0.5 Noncompetitive (48.3+0.7) NT® NT
2 3.1£0.2 Competitive (1.8+0.4) NT NT
3 1.3+0.3 Competitive (0.9£0.1) NT NT
4 213.1+1.9 Competitive (131.1+1.4) NT NT
5 8.3+04 Competitive (5.2+0.3) NT NT
6 22.4+0.7 Noncompetitive (22.4+0.9) NT NT
7 6.0+0.3 Competitive (3.4%0.2) NT NT
8 26.0£0.6 Competitive (14.1+0.6) NT NT
9 12.0£0.4 Competitive (6.2+0.5) NT NT
10 5.3+0.5 Mixed type I (3.6+0.3) 39.3+0.3 9.1+0.4
11 13.3+0.1 Mixed type 1 (14.7+0.5) 14.3+0.2 39.6+0.8
12 110.2+0.8 Mixed type 1 (89.8+0.5) 925+1.1 232.3+3.2
13 62.1£0.5 Mixed type 1 (48.8+0.7) 52.6+1.8 167.8+1.5
14 76.6+0.9 Mixed type 1 (47.3+0.2) 46.6+0.8 92.4+0.5
15 53.2%0.2 Mixed type 1 (44.9+0.6) 42.7+0.4 158.0+1.2
16 29.3+0.3 Mixed type I (28.2+0.1) 28.9+0.7 106.9+1.1
Oleanolic acid 28.4+0.5 NT NT NT

All compounds were examined

in a set of experiments repeated three times.

a IC50 values of compounds represent the concentration that caused 50% enzyme activity loss.
b Values of inhibition constant.

¢ NT is not tested.
d Oleanolic acid are positive ¢

ontrol.
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(298] HEe] dezol= Asjdd (A) 228 F&HAA F isoflavone (1-9)9] F=o W& Azt
2Hol= A& B) H=d FE&UAA F flavone (10-16)9] =0 wE detxdHol= A3 &

- GAo] 7HE =2 F3E 3 (ICs = 1.3 uM)2 positive control! oleanolic acid (ICsy = 28.4
uM)E T F 208 o] =2 4 ‘/‘rE}%J.
- 8% 16%9 "HAA E5e

5
ol detzelo|= AfAE & Aol 9}1\%‘
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[19] 3}3E 39 HNE A3 &4 (A) Lineweaver-Burk plot, (B) Dixon plot

- Lineweaver-Burk plot2 &3l 3}¢&E 30] AAA A3 S BHole AL 79T

- Dixon plot= &3l &%= 3°] 0.9 uMY AT (K)= 7HH< 71%.

25
(A) (B)
1.0 4
20
0.8
o 15
=
2 06 1 _:" 10
= o,
04 ¢  Control 5
< 078 pM
0.2 {w 156 puM 0
L0 312 uM
0.0 [ | 5.2;5 i . . . | 5 . . : .
0 2 4 6 8 10 e =B 3 & .

Preincubation time {min) [1]. (uM)

(28] 3FE 39 HNE Az &4 (A) FE 39 5= (0, 0.78, 1.56, 3.12, 6.25 yM)E ZdS o
preincubation timeol w2 Atxdol= A FA, B) SFFE 32 w59 7 T Kpsehe] #A.

td 3, 38E 30] Bxassl Ao AHoz

ol

&= 39 slow-binding 715& 4

1)

- 3}3k= 32 HNE| W3l reversible, simple, slow-binding *| 3l A
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[ZE] SFE 19 defxdHolz A HE. (A) sgE 19 detxHol= Aa| & #3 Dixon pl
ot, B) 3}FE 19 detxHol= A& #3+ Lineweaver-Burk plot, inset: 3&E 12 vx (0, 25,
50, 100 ,UM)Oﬂ tq‘%‘ Vmaxs”]' Kma}(

- Lineweaver-Burk plotZ& &3l Bringell #-8&7]7} fl& ol&Zehd 3¢t 12 det2H o]
2o dis HAAA A e Hole ALS &<
- Dixon plot< &3l %= 1°] 483 uMe] A3+ (K= 7S 7 E
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(1], (M) 1/[S], (mM)

[27] 109 dgxHolz Af&A HZE (A) stdE 109 degxHol= A& ¥ Dixon plot,
B 3FE 109 detxgHolzx A &A]o] 3+ Lineweaver-Burk plot, inset: &gE 109 5= (0,
3.125, 6.25, 12.5 uM)ell w}Z Slope t3} Intercept #t.
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2-2-15-2. Protein Tyrosine Phosphatase 1B (PTP1B) A 3)|&A

- B3 F8UAA F ol 1™ e 8F9 fE&UAME Jd 2 B]Yke] FoIst= Protein
Tyrosine Phosphatase 1B &42] AsjA|ZA 2&3= A2 &<

- PTPIBel &4 7IA+= &2 & 359 choromenedioneAld % 5%F2] isoflavone Al <]
o, o] & philippin A (1), phillippin B (2) ¥ philippin C Q)& AF=d=Z +1H

(23] A8 el d 25 22 $ PTPIB As|&48 2t 8% FEUAkA
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(9] d2gare 2@ F8uA A 1-8) s=o wE PTPIB A3 24

- 4o M =2 Y (ICs = 2.4 puM)-& positive control?l ursolic acid (ICs = 15.5

= 5
uM)RTh oF 78] o]Ate] & FAS e,
- 283 8% A BFE 5o o2 PTPIBE Ay, =2 4S8 U

[Z] =" F&0AA (1-8)2 PTPIB A& &4

Compounds IC50? (M) Inhibition mode (XP, «M)
1 29.4+0.4 Competitive (17.6+0.3)
2 20.2+0.2 Competitive (12.3+0.1)
3 6.5+0.5 Competitive (3.4x0.1)
4 3.6+0.1 Noncompetitive (4.4+0.3)
5 2.4+0.3 Noncompetitive (2.5+0.4)
6 9.3+0.7 Noncompetitive (9.6+0.2)
7 17.4+0.2 Noncompetitive (19.2+0.5)
8 23.6+0.5 Noncompetitive (29.9+0.4)

Ursolic acid? 15.540.9 NT®

All compounds were examined in a set of experiments repeated three times.

a IC50 values of compounds represent the concentration that caused 50% enzyme activity loss.
b Values of inhibition constant.

¢ NT is not tested.

d Ursolic acid are positive control.
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2-3. AARAA FPNg L A
2-3-1. 47 #YUE 2 A} 2o

TE | ARATER ATNE FHY L A4
- 2,000 mg/kge] &Fo= A
- FAEA ARR FE2E] gFUCSE TEY R W ARE, At
5 5 =4 AF, Bh sde =
(e} §l— A %/\4}\ B’ﬁ] S Oy &, T4 qul LN
sEnue oga| oo oTENY A BN
1| gmEse 22w | THEA AGE FEEY dFAEE
=3 H TEw o] 8T 4727} WIE AREe] =AY - 0, 500, 1,000, 2,000 mg/kg
Hdd AAE - ] e SFoE 477 WHE R
- APRE, IR, AT, AL 5 B A BA B org
* A5G BT oF3to 3
[A3-1]
- AgTelA fFou g nes
Al stas B
GAAASERDS |- e/l9E 9F DR dadA 3 39 |- ATl AEAY e
olgd TEFA | AR AdY) A= L3t FAREA dH
2 Zzgo| gugt 2 | - ) IFAEANE, AEAE, Axsx |- AT FHIA & FH-
Z_].'A'“Mﬂ]'@/\]' a E%Eqa)q] 67“%2_]_’ i&f‘ﬂ@,’ E‘“% ‘;% LDL—%H]Z:H]% 7\:}
’ 283 B
[A7-2]
- 6/1€9® orA spHUE UaHEA T 3L |- 8]l bone mineral
ABe AGs] g density(BMD), percent bone
daAATERRS | O ¢ 0T A= volume(BT/TV) g
olagt shipEzo) | ONIF(BIRE, BI7IRE, AEEA | trabecular number(Tb,N) -
it o B, DEEA)C YT A F ojmatA %7}
3 | F=2e IHes |, ., L _
o 8 R *T| 717} Masson’s trichrome 44 - AP oA Z2PgA B 2
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" nyo nHTz B4 9 g mejeie | o/
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- AN Batdista s <A Y ALE>
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LIPS T |- ANPFTF: FabatonFTAFEES AHl | . ~geyee) 189
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- oF A At Ak Ea
- AE71ZE IRBERIY ZH-E 2019 84 [A 4]
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3 Ax FE29 A=E o83 F4FTEA MY KIT Al§¥2: B15029
2 o

= A2 T 2 FE5ES o5 HE=(Sprague Dawley)ol] TE]ATEA § w15

v A4S A 98l AAlstadt e 22 sobele] SD M=o 2000 mg/kge)

|FLE BFFRAT T 144709 AR E, gutEA, AFHst 7-4 HHLAS BEs)

of At A7E Qs oy gk

() AEEEY] R I AYEELS I BE TAZNA AF7I Set
THE A Fd.

@) LEEABR Qo] A5 BE AFRAT BAD W4, g D 5 W)
SO Wake qglk

) ATt B¢ g5 BE Fojio

o
ol
oX
1
oA
é
ol
o\
N
lu
L
o
=
32
o

4) BHAT g5 BE RAZA ojug SH o f4AE BAER] gtk

o/fe] ANEHE F Hx FE2ES SD A=0| 2000 mgkg?] £Fo 7 I3 HLE
A AFAEAT FAH B2 9RHA] gt Ao moigc)
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“E 50| HES o8t FARTEA A KIT AlEHS: B15029

3.1.  AF%E (Table 1)

2000 mghkge] F Hx FEFES FAXT) HEo] DIHLEAG A}, A4

T AYEE2 TSR] sttt

3.2, Yu¥rEA #F (Table 2, Appendix 1)

o)

A=A B WAL o 9 g5 ¥} 5o el goich
3.3.  AlF (Table 3, Appendix 2)

AldEd g AFHshe 2SR gttt
34. HHAZA (Table 4)

AEET BAE P19 olbust BaEA Yot
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: B15029

seo QA G R A5 BE AFIIEC] o)dEAo] Holks FEL
WA ookt AgHste] gloiA AFEAT} By JFgL g5 nE BEEz

ot RAAA Axt 89 oA AL g% =

ol’del Bz E SDA Lo F Ax FEE] 2000mgkg?] &F0 2 a7
FAl A ST FEE 5L BEER g2 Aoz mobgr

A

FEEZ 2000mgkg? T3] FAFTFEAN, AYEA o] EoiF Aus
/\O

I"
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%

A

32

Page 15/26
AZwe RIAE ngOR SNLEFAFEE 18] 2000mgkg ATFFAE S4ol gltks 2
< At 13 HFe] Fo2 FA4o] o= Zo] W HAR Zr3e] Foddx 540 |
& Ax FAsA @7] B 47 A&ste] Feistn S4o] A dobns] Astel the
=429¢ APstac
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F AE SEEY #EF o848 457 U 5] =44 (DRF) KIT A E: B15020

% =k,

3.1.  APEE (Table1)

AR 5 AREEe T gt
3.2, YW B (Table 2, Appendix 1)

ME=AT gEE AR o 9 g Az o B gl
3.3.  #|F (Table 3, Appendix 2)

AEHEAD BeE AFushe s sl
34, FHAEZ (Table d)

AEELL BRE A7 ozt PHEA sith
3.5 ALRAZHTF (Table 5, Appendix 3)

AEEET PEE ARAAT Wb TEEA Y
3.6. 715 (Table 6, Appendix 4)

AEEAT #RE W ke BAEA %ot
3.7,  EAEA A} (Table 7, Appendix 5, Appendix 6)

AEEY Rost #A% #Hsie #EEHA g5t MCH 3+ 3 T13994
Vehicle Control®el] 88 F2]8HA] @sich MCHC 2= o8 § A2 £2E R
o 25 Vehicle Controleo] vl& F2akA it

3.8, @8t ZAL (Table 8, Appendix 7)
AEEE SFoet BRg Aty TEEF] ¢olH Creatinine 3l £34 T3¢
o] Vehicle ControlZ=9] ¥]|&l] S-2lsl4] wabct Total bilirubin =33 =7 T29] Vehicle

Control2e] ®]8 Fokevt |3 T1, T2w2 Vehicle Controlite] H|8 ®5IT Glucose
Fil= 43 F A2 258 5943 B5 Vehicle Control2o] H|8] St
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E Ax 3234 H=F ok 437 4R HPFRS S4HAY (DRF) KIT A W& B15020

2 o

2 AEE F HE: F2EE ¥ PE(Sprague Dawley)of HHEATRS F WE L
t 54 A7 98] dAlstaot o4 Zb2 sotale] sp M=o 0, 500, 1000,
2000 mgkge] £FO R ATFTRAT £ 4570 AILE, U¥tEA, AFHE FR4A,
ARAAEESY. A4S HHAL FY4EE AL 9 A7 EEE DAEe A8 F
72 a8t o2t I

() ANEEFL FAR dT AYFES o B Rl AE7T B¢
s 7] gt

(2) AetEdade] slol ¥4 25 AEEES #d AL o 9 fF g
E9 W= g

(3) HFERe FF g ZE T2 A4HY AFF7HE deEdgeid
(4) §AFF b BE FAFA o T 8343 ojdadE BEEZA Yol
(5) AR AT FAE ARER s gd d8he o BRA FEE

7 gt

6) BAEH WA Fsh AEEA Fiot FAW WGk P94 B4 BAHA
aret

(7) BOERSA 2 AT AYEL Beloh BAW A U4 R4 B
7] g9t

8) 3715% &% F3, AEARS DR Wk 44 2FAA DU
e5et

ol4te] AR BE F A2 HFEEE SD FTof 0, 500, 1000, 2000 mpkge) H3Fo
2 457 SEFATRAA AEELY Heid Wi s A gokoh mhekd B2 o4
Hefl A o] Faf-83F (NOAEL : No Observed Adverse Effect Levell2 ¥4 272} 2000
mgke oo AR ECH
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T A2 FEES) =8 o83 4T M FFR] 449 (DRF) KIT A HHE: B15020

4, % 9 EE

F Az FF8E 500, 1000, 2000mg'kgR 4577 HHE AP LR A YA 9
of A% Ag FE2 LAt it RAdT o BE AT Foll olF
4ol Bole FE2 THEA] AUt AFdHEe sod AuEdD fRE 9%
g 25 =) oot BH4A7 By {9HF oA #AsR] gt AE
47 BaE ARAHNTE Hile 9 ArEE &4 AT RE FdA4 /9%
Zte|7} HEE A @k

34 FAelMe ZE Folld FYT olrt wANA ottt FAE 3 FAY
gl Aol AlEER Folot HHE HEe PAEA] gsith MCH 3] #3
500mgkgFoo A HFoj2d vls] folshA Wtk MCHC +=2]9] A% BE ¢
2 FodEelA vFHTe] vl e o5t Lsich asig 2E FdEs de) W
o] MCH ¥ MCHC2 3%t dfo] Sl& RBC, Hemoglobin, Hematocrit 5+2]7F 2
T A4 29 G 24el8 EolA] ol W4 foe gle ZoER wdd
t}. Creatinine 2+ 43 2000mgke Fofo] v o] v# 9514 ooy
o5 A4 feoll gqEwolse THEA gol AHEH Fo9 BHE HIE Ho|
2] gh=r}. Total bilirubin 2] £33 1000mgke S| H|Eof 2 v]a] w¥gtoy
&3 S00mgke 2000meke T2 dlRojFe| vlg] Eo} E=FejEAe] ez
Bon 2R FAHHE AEERNY PRge gle LR EUnh Glucose A&
43 S00mgke. 1000mgke, 2000mgkg Foi 25 Z1Zh d)fode] b5 wgieny
A F4ESlely 43 HsiE gadc

o)4e] HMZRE B Algo]A 2] FHELZF (NOAEL : No Observed Adverse Effect
Level}2 @4 B5 2000 mphkg/day oo 2 AlgEc
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3 SAATZEE FJuEIFAFESELS AT Edoly, A FEA 60mg/kg/day= o
& 3 =g

of e Ade AYAAT.
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2-3-3. GA&AA FEEDE o] &3 YutEFY FEE I¥vES
2-3-3-1. AFYH

6712 # 43 SD rats
Faat=s @Xﬂé} TE

ml
=
b
kT
53

i
o
Ml

o °

.

L NM (dadAE B4 &2 15F, n=h),
2. OVX (Fa=dARt B2 T4, n=6)

3. OVX/L (¢&ZAE Wi A5 JuEITUAFEES FAT 157, n29),
4. OVXH (dA&HAE w1 155 uEFAFEES FoF 15, n=9)
S% UFUY. RE OFLS IFEEAE 4§ & eV 98 ZEAT 2ol (AIN-7T6A)E A

Fotol AfRo]l HAFES stk HPFEL @

S} ntg] ] 5Y5H FHAZo YoM ASIIH L
o, 12412 F719] light/dark cycle, 2452 ZAH 2%0A ALS3AT & AgAZ e 34
gta A3 s=agdsld o HE i Ao

2-3-3-1. 4@4d=

B ody weight

750 ik

*#

f-y
[
(=]
|
|

W eight (g)

-i‘i*&
1)

o
t:"-'?

T 671 d3te] Addol FRHAS W 74 a5 =FAE vEhd Itk OVX oM 79
D) &HA v Rkl YEF S 111, OVX/L#t OVX/Holl A ol2igt SA7F €3t = Zlo] #EFH U
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2-3-4. FaAA FERDS o] &3 JHIEFY FEE MAXRIET HA(CEH-3)

Liver

Weight (g)

7y AP 1S "oy ez #ES Aoty GAHETOVANA e Ao i
o] ol Hto Mo 7 AREY Hr|x g o vlste] & Holth 1E3Fe] HAFS T3
2 A3}, OVXolA foulsiAl 71l 9a, ol8d Mds FnuEFIAFEES I1FsE T
A2 AgsygS W(OVX/H & OVX/L), B43F dots AxE Attt

Zy A& o 7+x2-S Hematoxylin & Eosin 3 Oil red O 2.2 A& 3 Aijo|th

H&E staining

NV | WOVX/L ' 'ovx/st
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2 OAE Aol HEd

il ‘"?" o :‘-‘j—
A5E ol AE B3k AN Aoz AT oled AFEL OVX/HeIA HuHE

Az ) A 2ol FAWSFAANA YAse ARE RAFEA Lohur)
Al AL WY W FAAeNA AL AHck @EAAG DA odFete eI} e
Asg AU
HHHH
it
#HH#
60 - —
== 300 *
I .
)
5 e == = 200- e
= S =]
'_
< : 2 100 SR
o ------
g v NS Ky NG N
0\\ o\\"s 0\\'\5 = (o) A-‘l osf‘s

DA Z7F B Eo] Ao g Feuhes ALT, AST7 OVXollA ZE7tEo] Ugla, SnutEZ Y3
EES AFTEE FAZ IFdA FYvsiA TasHe As 3FE & AU o|EA gutE
ZAFZEL By Ao YojtkE= Non-alcoholic fatty liver diseasee] ZAHS S3AAZE
T A= AR AgHEY.
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old@ THEFAFEEC oY EAARE B AUA Lotuy] Y3 APAEe] 2
7 oA A BAR GAAE FolA 2 /HAE FHA RT-PCRYOE HHe 4L =
Arst .
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14
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2 0.0 ek T .
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ACOX1% AHpito] BejE= 34 F p-oxidation pathwayoll #Hest= &4 F, acyl-CoAsS
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_|

NM O\‘IX 0V|XIL 0V|)(IH

Relative mRNA expression level (fold)
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2-3-5. GAAA FEERDE o &3 YHIEFY FEEY E0FF ANEY HAAHEH-D
2-3-5-1. AFYH

HAE JAY of fE=S T o] F3 oiv] 200 mA Ao do] 24AZE Tt A7
F AdR= v AZCTE o]l &std tEEZY siHEFEe vATZEE B433a, 45+ 1
gl Zujste] Ao " %%‘ﬂ%‘ﬁ‘r.

o] A2CTe A#AE uig o= mo| drhy @2 muE Ao A=AE Yedl= bone
mineral density (BMD), W <Qto]] dnpy} @ Z7|FEo] dold+=A YEU+= percent bone
volume (BV/TV), Zt7]&2] F7 Trabecular thickness (Tb. Th), trabecular bone3} trabecular
bone Alole] A#]E UEMHE trabecular seperation (Tb.Sp), Z+7]1%-2] <= trabecular number
(Tb.N),9} #< 22 3kt

2-3-5-2. 434d=

BEMD BVITV Tb.Th

BMD [g/cm3)

20

kn

Tb.Sp (mm)

Th.N {1fmm)
=

=
n

=~
=

& & o F

Trabecular bone parameters change of rat femurs after the whole experiment period. BMD: bone mineral
density; BV/TV: percent bone volume; Tb.Th: trabecular thickness; Tb.Sp: trabecular separation; Tb.N:
trabecular number; *, vs OVX, p<0.05; **, vs OVX, p<0.01
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Micro CT

NM ovX OoVX/L OVX/H
HA4A 9 Fabaton &Y FE2ES Fod mE giE=
o} OVXollA B oo sjuZo] FIHo] A= HAE T2
He A3E By

WslE Uehyls vlo] 2 2CTE o
F 4 93, ol OVX/HelA 3%

i
ml

BMD BVITV
0.20- # 30- ‘ #
©
£
o
o _
a
E *k%k ——
= _
*kk ——
4'\' _\5\' _‘S?‘ 4'\' _\5\/ N
1 o o 3 R 04'\5
Tb.Sp Tb.N
2.0 #H 2.5+ #
*kk
1.5 I £ 2,07
E == E15
= 1.0 - =
" Z 1.0 _
= =
0.5 0.5 o
0.0 . 0.0 ‘
X
N 04'\5 0&‘5 o&"

OVX#& NM#¥ Hlw3S w, bone mineral density (BMD), percent bone volume (BV/TV),
trabecular number (Tb.N)7} Z+43}$1 21, trabecular bone¥trabecular bone Afole] A E €ty
3}+= trabecular seperation (Tb.Sp)e] &7}sh= ZHo] RATH IoxE Rdo] mj$ & Ths9
He<s YeERd= ZAdgolth. o3 W= Fabaton F FEE Foo oA 3EHT
OVX/HT& OVXT3 vHludl-& uw, trabecular thickness (Tb.Th)E =A|¢]slal bone mineral
density (BMD), percent bone volume (BV/TV), trabecular number (Tb.N)7} F7}stith a4
Aol o3t Eth3F2 Fabaton T FE2= FAol 935t FonstA 3] E=HAT.
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F #Zasta wrh AF5E F3o] FUteke Ae®E BEo] HAUTH ol AWy A9

<9 F4% dAst= AFo|d. Fabaton &8 FEFE Foo a4 OVX/HTL OVXe}

e
4z
A
=
offt
e
%
o
ML
tlo
2
w
=
2
l_‘
o
ok
£
i)
i)
e
i
o ot
ruéi
_?ll’

K

L

o
Wb

% L
w3E o trabecular numberZt F7FSHAL, WA FEEio]l o= Zlo] dEHEG. ol

A3}, vfo 13& CT éﬂrg} %lx]ahj—

— 251 -



2 OAFolA Evesel ddo dAE duide] 2dWMEE RT-PCRYE = E43130 Tt

HHCH A2 mRNA B3} 1

E‘ OPG/RANKL
E ?ﬂ- LT
i
§us T
" -
5 1.0 1
* B
% 0.5 :3
i
- 'y
Ir u.ﬂ_ 1l Il . T I
E NI oVE  OVKIL  OVXH

* vs OV p=0.05;
== vs OV, p<0U0;
e s OVI, p<0.007

A w2 A E(osteoclas) 2 35 F7HA171E RANKLY watg Mz S48 TAAIE
osteoprotegring A5t ATH Y9 I#HZ= o] RiiEE F =29 &S g W ¥us B
719180 A1 osteoprotegrin®] #+& RANKLY] #Ho 2 Uir £x& vHlwdk Aotk AN 189 3t
£ 12 BASAES o, OVX IFAAE oBt @& FXE BIed OVX/HoAE 15 A=

rl

o oz =A SAHEUG. ol AAZRE FFs) EH A7 AAFAM s Wty
Aol &4d% F7FE Fabaton T FE&°] Zof & & & Aol AAdH.
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HHCH AR mRNA B3} 2

z Cathepsin K
=
= 1.57
]
=
5 *
__-5- i E ¥
g = =
c
&
h . T T
3 MM OVK VL OV
. vs OV, p<0U05;
== vs OV, p<0.01;
== ws OV p<0u00

cathepsin K= cysteine protease €& 7FA& lysosomal enzymeRlH], W} A ZogAx F=
o5 7] wj&o WAE5e AEE ALRHAC elastin, collagen, gelatin 52 #&3lE= 7] %50]
Aol Mol A=S FH3t= 7T 7H @l Aotk OVX 7oA F7H=E | cathepsin K&
OVX/HellA ZaEe ACE AZFHIY. ol2jd A34E HH JuEIFAFE=S Ad7] o
Aol A w ot N Z7} BH)elE cathepsin Ko WS 3o IohEE ZAaHE 7MAS &
RS Aot AHT

O[N
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Relative miRhA expression level (fold)

*. v OWVH, p<0.05;
== vs OV, p<0u01;
=== s OV, p<0.001
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o] HAZ st AA L& dHo]eE Journal of Functional foods o 201733 2o F 113},
20181 2¥ ol accept FH ATt 1 o]Fof m Ao #FHAH Hole]= A Food and Functionoll
Faste Ad3-E 7gEal o

Jourmnal of Functhonal Foods 43 {2018)

Contents lists available at ScienceDirect

N

Lol
OONS

Journal of Functional Foods

journal homepage: www.glseviar.com/locate/jH

Isoflavone-enriched soybean (Glycine max) leaves prevents ovariectomy- [
induced obesity by enhancing fatty acid oxidation =

Cheng-liang Xie™", Sang Soo Kang", Kye Man Cho®, Ki Hun Park”, Dong Hoon Lee™

* Depertment of Medical Statis o and Epideminlagy, School of Public Health, Sun YasSen Urbversity, Guamgzhou & 10606 Ching

¥ Deportment af Anatomy and Comvergence Medical Science, Instituie of Healh Sdeces, College of Medicne, Gyeongeang Nadonal University, Jigiu S2727, Republic af
Korza

= Dparsnant of Food Sdernce, Gyeongnam Narianal Uniwersity of Sdence and Technology, Jirju 53725 Republic of Kerea

# Divigion of Applied Life Sdence (BRZ ] plus), LS Gyeongang Nagonal Uniwrsity, Jinu 52829, Republic of Korm

ARTICLE INFO ABSTRACT

£ Merary Isoflavones have baan gaining Increased interest in the field of functional foeds due to thelr ability 1o
Eaflsveme enriched sayhean leaves (IESLs) ameliomta several podt menopausal srmpioms. Using ovadectomized ({WX) mis supplemented with isoflavone
Zydne max enriched soybean leaves (IESLs), we Investigaied the effect of dietary [soflavones on menopausal-assoclated
Chariectamy

obedty. Oral administration of ESLs significantly reduced OVX-induced welght gain and visceral fat mass,
Additienally, 1ESLs significantly ameliomted OVX-induced hepatle steatosk as reflected by decreased tria-
cylglyeeral accumulation inthe lver and decressed serum alan(se transamisase and aspartate aminotran ferase
lewek. These antl-obedty effects of [ESLs were confirmed to be due to enhanced fatty acid oxidation via up-
regulation of peroxdiome proliferator activared receptor alpha, peroisomal acyl-coenayme A oxidsse 1, and
carnitine palmitoylkmnsferase 1a mRNA expression. These results demonstrate that 1ESLs may be an effectve
Funetional fond-based approach to protect agalnst menopauwe-msociated obesity,

Anti-abesity
Fatty acid oxidation
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(BI-RADS; Breast Imaging-Reporting and data system Category 0 =+ 3
o] o, BI-RADS category 091 S A&z #dstd] S271%)

2. AxE3d AW FA7F Smm 234l o4

3. 2399Y 71F MY o E2E ALPS Be ol

2}

=
JIs@dRew

Moy

o Ho ¥

&

29 1FE WY ool M AsAS m:
BEgYol JE A
TUREAZ, ATL ATHRL, AU EE 43ABIZ
HEEE Bd ¢ 59 HAY J& &
CHT 14 ol AF BEFOl A BAMAFE, VA, 2P,
Holdd BAFS AW WUAL BHEY YIS ABF A
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Deoxypyridinoline
NTx(N-terminal telopeptide)
- 8% CTx(C-terminal telopeptide)
A 2w AL

- 8% Osteocalcin
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2-4-2. Fd FE+ AZELA L A% 712AFEHA-D
2-4-2-1. ¥4 71S/AEAE 2

4%

Agol AleH T EAEHIE
TE A3 Flolt

oo AEAE AL Y3 o8 AEA 2E=ZA(Daidzin, Glycitin, Genistin, Daidzein,
Glycitein, Genistein, Malonyl Genistin)-2 HPLCE ©]-&3}o] #2428 83}t

O A FAFEFEA = v Al Daidzing}t Genistin A5 AEFo] AU 1 2o AR

ol
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o ~EZA ] 35

ftlo
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ST =
=2 HAEHA g5 FAHAUT
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1003 B
. [ 750
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50 [ 50.0
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257 L
] L 250
04 % o9 e 3&”‘ ’T\.b C
PR ——si— ———t ——t F—t—r— s —1L00
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T =3
TUdF 10 «L
d g A 30 C
RE A E0.1% =4
B: Acetonitrile
Az7] oA 254nm
o 1.0ml/ &

Age B&<
H j/j (i)Ji
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1500004
1250004
100000
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2%, AZASAE BHA AAY B4 A4 data
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0.0 €D 10.0 150 200 20 3t ®0 400 4k s0.0 50 0.0 min
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2-4-2-3. FUOZHE J|5/AEAHAE 188 pilot @ HFFEZXA &

o

ot =
Z783stal HPLCE o] &8t A=FRA S WPttt
FR7|HOZRE AFwHe 7x¥ Fabaton TUS FEHF, FE23F, 25, &9 S
WIS Fo] FE3t FEEEHH AFAHAEY FFE JH3S + e 21E FHsHA
=3
HA AAFe} FAHAS vES Y & &vE dAE vl 10052 she] 23 ko] AR (1A}
-4hr, 2x-2hr) F=38Aoh 01 A FHo] £dd MR AAlg 100%= F=AS o T
&3 A FAEQ Daidzin?} Genistine] g-&Fo] 7} &kt

¥ AT FAHY EFHEE & L AEAE FF
z7 F=78%) Daidzin =5 (%) Genistin g+2H(%)
AA 4 29.4 2.34 1.24
30% 4 28.6 1.71 0.92
50% +4 28.8 1.46 0.69
0% 4 28.6 1.47 0.70
%% +4 18.2 1.70 0.80
T HAZ FEuged H3lE Fi(dAE e &uiRlE 15¥) BAFS & /718
£ ol &3t AEARY FEFES FAHsAH BAFTET Methanols &WE A& S o
A FHEY FFE =UAT F&o] FAFE o] &3 AXRY ARk o]tz "ol r| wfZol
AATE AEARE FFs HAHox2 & + de &= AU FEuae 10042 &)
+ Zlo] 15 E sk Zo] © &% AR FAHUT

. AAse FAHEE & 2 ABHE FF

=4 FET7E%) Daidzin (%) Genistin (%)
MeCQOH, 60C 11.5 1.81 0.99
MeOH, 74, 3¥ 7.8 1.30 1.00
EtOAc, <, 3¢ 2.4 0.08 0.03
A4, 90C 25.3 0.82 1.01
A F AHE vEoZ HAFE olgsted FE2IF, 250 HIE Fo| AFHYE FF
H3lE 4% A3 90T o) 22X 2xkdl A FE3te Zo] AFAE FFS HF
sl 4 Qe F2AYol FAHAG
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% FE23Ig4 4 25 Agd 2 AR FF

vl FE7E%) Daidzin 3= (%) Genistin 3 %(%)

50C, 1xK6hr) 17.3 0.04 0.00
70°C, 1xH6hr) 13.0 0.54 0.25
90C, 1xH6hr) 19.5 0.87 0.41
70C, 2xK4hr, 2hr) 16.6 0.61 0.25
70C, 2x}(6hr, 3hr) 25.3 0.46 0.19
90°C, 2xK6hr, 3hr) 25.9 1.14 0.57

9 mE ATE FPHAL W FEEUE FATRE she] 0T ool LxolA 250 2

4 FESHE A2 FAFEEANA ABHE FE8 AYE F 5 b 2002 FYsg

Zpo] & o] golo &atsl =Ho| 7hE3slt)
ABTS%= DPPHe} #-2& fg]o]m ABTS radical> #

A% =Rs A

A A ZAlFok FAo EEFEEAE st B UEHUA Fe Ae FAH

.

#. F4 &Y Hl&o @& DPPH radical &7%

100 ug/mL | 50 ug/mL 25 ug/mL | 12.5 ug/mL | 6.25 ug/mL | 3.13 ug/mL
A 8.1 % 6.3 % 3.1 % 1.3 % 3.3 % -2.2 %
30% 74 8.6 % 4.7 % 3.5 % 2.0 % 3.2 % 2.1 %
50%+4 8.7 % 55 % 3.0 % 0.7 % 1.4 % -1.0 %
70%T4 12.2 % 8.3 % 4.0 % 1.8 % 1.6 % 0.3 %
95%T74 12.2 % 6.8 % 1.7 % -0.2 % 0.5 % -2.3 %
Ascorbic acid 85.5 % 84.6 % 80.6 % 64.9 % 45.1 % 22.0 %
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®. FA EF v & 2 ABIS radical £2A%

200 ug/mL | 100 ug/mL | 50 ug/mL | 25 ug/mL | 12.5 ug/mL | 6.25 ug/mL
A A 274 % 21.8 % 13.8 % 8.1 % 6.0 % 19 %
30%+74 36.6 % 37.2 % 22.4 % 14.3 % 8.8 % 58 %
50%+4 29.8 % 38.5 % 23.8 % 14.6 % 9.5 % 4.6 %
70%+4 30.5 % 32.1 % 25.8 % 17.0 % 11.1 % 6.5 %
95% T4 25.3 % 23.6 % 176 % 129 % 104 % 5.4%
Ascorbic acid 88.7 % 88.4 % 88.6 % 87.9 % 88.3 % 87.9 %

Raw 264.7 A MZE 1% penicillin-streptomycin®} 10% heat-inactivated FBS(fetal bovine
serum)E % 7}st DMEM(Dulbecco’  Modified Eagle® Medium)ol] wjFste] uls4<l
LPS(Lipopolysaccaride)& tAMZo Hesta JFUFEES H7bste AAEH+=  nitric
oxideNO) @ =4 cytookine TNF-¢o, IL-6 4 JA%<S F<lstA ).

T30l 50% ©ld FiE TAFEEAA 9 7HA EF5HE AA el dite AT BY
o2 JdF 5 Fdsuth

ol\

80

70

60
® =5 100

s0 |

Es5 250
20 | T

==L 500
30 - I
0 |

1

10
o L m | |

Control |4 30% =8 50% FE  70%3H 95% FH

Nitricoxide {uM)

a9, 4 =8 FAFE= Agd BE NO(nitric oxide) &=

& AAF FEzAME A A YeuA dgka F4 FEENA
o2 ZAo] oS BT 30% FH FExoIAE 500 pg/ml =l A]
Ve, o] €] 50%, 70%, 95% F4 FEx1o] dstdAE Aadds B
dFE==dA 7HE =& A4S JERT

L o2
=
N
N
N
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Control LPs HEA 0% 50% Z=% 7% =W 95% M

I8 73 v58 FAdFEE A ©WE TNF-¢ =%

TNF-o A4 A5 49 FA5 2 30% 74 F22A4= fol=el Asjgyol 1t
EFUA] ka1 50%, 70% 4 FE2749 749 100, 250, 500 pg/ml BEE FEAA FHF
TohE et ol9) 95% FH 276 tstel A% ulekst AsBAL Bgot &
oMl e HolA= wgrth
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~ 25000 |

E

2 BH @2
= 20000 |

= @100 pg/ml
-]

S 15000 | B250 pg/ml.
(=1
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10000 -

5000 |

Contal  LPS  myma  30%TH S0%FH T0%EH 95% 5

0% F4 % @ FAFZE Ao 42 L6 5=
IL-6 44 odA5e] A% AAs D 30% 74 F222ANNE S F=e] AR
QA 50%, 710% = FE=Z142 7-$ 100, 250, 500 pg/mlolA F&= oJ&EH o F gd
E YeEPAY. ]9 95% A ZZe = 500ug/mle] FEE ALst & FRoA=
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- F@71FANA BU|F Fabaton 3 F 8= dAxd" 1 3
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+ m 3BV EXREA A|Z7} "U(satisfactory)" 02 HFEE UAE V1E AR At molst
Aoz w7

«* M : A3 &3A X (acceptability threshold) 24 A&7} "&%= (unsatisfactory)" &2 FFE & ngE7|=
FA = A7 MEAQ] AFL FAFo R B34
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FZ5 500mg
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57.214%

95.357%
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why
=
fvze]

X
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19.071%

19.071%

™
A

T

=

5.62mm

5.93mm

< 71D, WA(Q) 7 wigH] AE Afe]=
a

< WHAujen], AAFA >

=)

ul A%

= A2k (st

AR
=

&
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[To NI o)
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,A|V22
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m33
—
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13 _3H)x370-4=1<1(3%)

* 12074 (47 x30Y
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®. 9HLE FY FEE IAE AE HF aEeIFHTE]
& Ag-g W Fu (%) | ZEAE wlFEHI(%) v 1
gutE F 71.430 - -
AJAEZ QR 23.927 57.214 -
TeEETY - 19.071 -
TEYGAEY - 19.071 -
2 E| ol 4tut ] < 1.500 1.500 -
o] Ak3} 7 A& 1.000 1.000 -
FEEANZEIAWYASZE 0= 0.875 0.875
AL 0.656 0.656
Zheb A A 0.262 0.262 A
o] 4+t El EHE 0.219 0.219
=44 0.131 0.131
A 100 100 -
* 700mg LE T FH (E T FEE 500mg FFHT)
* 1Y 43], 13] 14& &3 I AF (LA F F[1day] = 1.8 ~ 2g)
* 1) = 19 x 309 x 44 = 1204 AF
* 1% (120%)x3F x65% = 1959 (U8 657, ZAIE 651)
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- obg) o)A UBhbEol, SHE FUo WY AxFHL ARATOURIFOEFOEA
AoBA-IEoRg 02 YANES ANSGon, BAAIE oF, SR, 4

5 oskel F, 16m 338 BEE o] g3l HAHAS.

-8 A A= 2 vhes

4 doj7taa gae ¥ 2
2. ofeish @ol, YN E AFGHIE 3A L E
- 3UE AF PUIE AEW U4E BT E
o Ag

= =
Aibe SRt FAR7 B 38 AE

>
&
i
o
9
o
e
e

[o
ruld
)
X
r
2
o
N,
(ot
o
o
=t
o

S AL
X, IutE FY FEE Y4 AE Ax TAEHTE]
| A}
3L z] Q2] 3Lz A}
57 AL 1] A A g R PAEE
B
- o 7t Q89 48 - 97 A 9
7‘:—}‘{[\—‘ R B SSA B =4
!
Az . 7t 959 14 QA RN R
i} A A4 & L } )
AF e URE HETIL} (FERE, AFA] F5A4)
!
« A7t ¢ud dRES(EHo A S A1)
g B9 & EP)d FY@ch
| ey | E SR =R e
=3 e 20~ 30%-7+ &E3tsir), - Aol 16~18 mesh

or HojuA .

l
olE I BAE
=4 o A4, o=, FERIHR), tA 7ol AR Fl | - FEFF L TRolst
A= ot - QFAIZE 1 0.6540.2 (TH1E)

- QFZE 1 0.540.2 (Z2PAIR)

- IRERE ¢ 0.13%+0.2(31E)
- AR 1 0.229%:H0. 232 )
- AE :1640.2

< 57 0 6.37mm=0.2

o AR ARETH, JehD, oplsElehsS AR olrt

A 57 A kR
o &9 &l =YARS FHekaL wkgith
!
E7 - o ARl so] gelal SIS Tt AS 91k - (1209
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F. vpbE I dFEAE(EENE, i EF) FEAZEIA HEFHE

T A H shbE F EHEE
A Fo#9 AW 7 W7
A= TR satE FY Y
TE71% 24714 2470 €
= EEXIEE) 2L T
-2 2%, PTPER

700mg~x1,2,4,8,12,16,20,24,28,30,32,36,40

W 34+ /700mg>1,2,4,8,12,16,20,24,28,30,3
_ ,44,48,52,56,60,64,68,72,76,80,84,88,92,9

ZAAEL 2,36,40,44,48,52,56,60,64,68,72,76,80,84,88
6,100,104,108,112,116,120,160,200,
,92,96,100,104,108,112,116,120,160,200,24
240,280
0,280
oy olml, o] A7} §lm mfre] @uk | olwl, o|H7k YA Lol P} Y
e Q= ZAl 9] A A Zral_ Rz o] A9 A

dHkE F DFEAE(EEAE, dkEFR) FEAEE A (AET B AR 2L il

el THkE FA EHEE
AAzEE == AHEY
H] 1) &(%) H} ] &(%)
7S E - 71.43
) %<l [fabaton FEEZ] - 95
HoEA[LEY ~EY] - 5
ARAEZ 2 57.2142 23.927
3 19.0714 -
g EY 19.0714 -
2" gRI4knk v & 1.5 1.5
o] 2k&} ot 4 1 1
ez dAER S 0.875 0.875
AT T A 0.656 0.656
Fhebd A 4 0.262 0.262
o] 2+ 8} E] Eb g 0.219 0.219
=A™ 0.131 0.131
* ST 8 1Y 43], 13 1AE B I HAFASAHEANL
* BRI L X‘*}% g 3] AeEd ol BastAa, ojdlole] &o] @2 ¢he ol BEASAA]
2.2 AF ME Folle ds =2 ©

*ER ZH@ . PVC(EE93vd), Al-Foil(&
PET(Z 2ol g A g &g ol E),
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(eYNFEE) 5O BEd A
HE FAFEE
9 Ao shlEFAL AR BHAYo]
Ji, 2EA 9 9] BFY £
shibE Y7 7h9, B A BPA7

- Alu-AluzZ3 e 4ol o8 7]EAe]=
Pe. 28y, AFe Arle el wet f
oqurnz, Agd HHAA

A%71 52 F U dH Al

B, gepd J1Ee] ASAY ALY o] ATEES
ol B3 U HUlg A3 BAsE 3P

2 YA+
Ql 700mg s EXoA 350mglzE A FATF
FHolAT, 27t Aess AUAHD

T 1€ 48], 13 1< 23 ¢ A37F s add

R L
RN

=ol,

] X-h:ﬂ-o] ‘-]E-] Q-ﬂ-b]- o]
o] MaElo] HYrlE Ao
3 o 2TER A

S|

-

=
=
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< Alu-Alu
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4@ el= HDPE 274 3l alu-alu® el 271xolm, ZZFeol] mE Atolzrt M= Aolst
Zzrel wigtul = Tl e wierl= ofot 2

S
‘.

_hl:l

T F=E 17754 F 91Ee] [HDPE® [ alu-alux%]
. HDPE+4 2] 712 Alu-Alu
- =4 2] H) 1
48y HI 11 (%) 1] (%)
gulE F9 70.00 70.00
NFFEE 2.00 2.00 A7) 4¢3t
IEFID3 E A M
HIE}I D3 E A A 0.16 0.16
" 2hul A 0.01mg
LYY FEERL, AZxEd TELHFE
4.170 -
TG FERTEL A
E}E2l
A% O|ALE 2117 24.79
2Hlold A 1y & 1.50 1.50
o] 4tEht A 1.00 1.00
Bl e
0.5 0.5
AERO =
=AM " 0.05 0.05
A 100 100
S|EFA 2 e
5.0000 5.0000
AEEQ =
5, =g A 0.7500 0.7500
HPMC A A4 94.2500 94.2500
4 84.8250 84.8250
A A4 9.4250 9.4250
* 700mg, A4 Zc * 350mg, A 25
* 1Y 43], 18 18 23 ¢4 A3 * 1Y 43], 18] 24 S &3 ¢4 HF
* AU 1day=1.8~2g, 2 AdF HF=(490mgx4)=1.9g | *JLHFF 1day=1.8~2g, 2 AAF%=(245mgx8)=1.9g
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o

obel oA UEntRol, A4V SAFE FHHE FAY AEFHL ARAFOURIFE
FoBAAISHA-TY TG £oR YAsE, BAAIE oF, FEIY, S
st Aol Bl F, 2lm AWY BEE o8l BHL @ F, BA A AE o

%
ns AT & 95%FA o] HPMC(HydroxyProphyl MethylCellulose)S A 32 Yo} 7}H A
o]

A F AAFE 2

e AL n) = A U e A A}
[eXKe] [e) [eRke] [e] [e) }\3/1\_]_‘ ‘;'-g /\g/‘\l—i"—_]-ﬂ
4= o _
. - 7 959 F4L sk CUE AP
A%
|
a= - 7 4= 4L ATk CdEa 2 AEE
N AAA & o }
) 2 e AT E A3 (FEM T AZAL3H5A)
|
c A5 gnd dus(doAst I E A
AE B3 T TGV EYa
R e el B AL S
=% o 20~ 30E7F £33t - AFgAle]=  16~18 mesh

or HolgX

o 2FolAAl Y FEe HFEGAT 5SS @
7 N Fol| 913 & 2§t}
!
N o - olE  BYHE
=4 o AR o1F, FERFH(%), Al AF@A | O,
A= ) 913k} TERT ¢ Tholst
I o217t ¢ 0.65+0.2

J35} 1 A ZF A =
. - 11]7]% ERgstal, miiAeig 108E S5 | AE : 16£02
HARRT -
. Sl AT W nEsE Sela T : 6.07mm+0.2
A AN A= / nEET4)
o 95% T4 HPMC(Hydroxylpropyl Methylcellulose)
A - £ 25 golpia Bl 5 S Wol Z3kitk
« &all¥l HPMCO =8M9S Fiskar antsic),
l
= H4+ Alg]zA
w7 : o A el Eek SRS AR aalgiey | oL e e D
- Alu-Alu 7%
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(FERAF) vtE FAY BEY AFAF F, 242 ot Aol wel HHDPE+A 7
) 4L alu-aluZZFEHE PR o, F7|AE ] F2/d2 D A5 o BEHoE i
718t n2ohse XS T AFe Wy 2 wAdqs stz 3k

- ZIAAE ABAZYHS ANAF 7T 2o AF, AFEH dEE YEE =4 9 Bt
of AA(HDPER+Ael712 x3hE 2zt Z F7F 3, Z Z730£5C, 60%RH) % 7Fe=x
A@0£5C, 75%RHE] oFdA chamberol] B & oF 233F A4 vlw oudd-S W3PS

- 27 7 LEEAW 44 ATRGe W, HeEAdqME Mg 0 A % ue
F5 BAHA ggron), AERPAE dao] s WA 2 WP mFS ALY
o3 T2 WS Uehllel Rabgee Fovt Bage AASS

- olE BgE] A%, HeNoRE Je U ASd Fo] B P FAAY B3 Y EE
Urdoz Aol $5e AU au-auERHIFAEYTLEL Ao,

T 0 Day (2018.08.23) 14 Day (2018.09.06)
Aoz P
30+£5T6
0%RH
Hl A olTrAtE fl
7hE= pepSt
40+5C
75% E
vl a1 2] AT AetA Xd Aoz WA 9 moF My H.
Feasibility Test Summary : 12053 2o FH kg dntE 989 54
& A2oAE & WIUE QAR 253 JHE2A(40£5TC, 75% RH)OA = 74
Ao A @ Fert Wste As g3
- Way to solve problems : ¢ ¥9S5E {3t At A, o] W
7Hedol wlg- Z7] Wi F2fF 2 A HEA fF5 2 B#Asof st
Aol A3 =AY HS FHT (Alu-Alu £F, fFabd 189). & =
AE Az A d2EdR & Agojet A £F3 }01 FFSE FFAY, wE
Al gEe it o 2 sk Zlo] vpEA st Abm
J%. 3HRE F8 27715 AlPAT THDPES+ART A QP88 3(E/ 7= dx
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2-4-5. WHlEF Y FEE WAV TAF AEFADT AH-)

2-4-5-1. FHlE

- Fadge 29

ol
o

A FEEQ Ol A7

- SHLEFYS VAT AWAFAZL R/ 374754 FE(E 2P el HDPES/PTPE
el EATA ATE A AUl DB L

AEF o|&BHE 1FF #HFY FHEFY Fabaton® o ol el

S
3=
Hge Mo FaAMEYRETE Aol T A AYsee.

Nutriblotogh

Fabaton Fabaton

Bol
32 9

- A7 AR AR (TREFT ) - A7 AR AT (FHREFT )

- A5 ERjdkse] FHS HRBHETF/ AW EEHR) | - AR/ wAWERID)
SHHEFY | WA A dt - ERERL T00mg 4
Fabaton® - KT (50me) A (20g) - doldETF: 1.8~2g (19 43] 13] 18

- YA ol AEERE SHH(1e=1Tmg) ¢ S0mé2ea 2} A A5

PR e 9 SR Fol nw CRRE e R AER R nw
A Fo 2 AFgATd H/AgEALS} WAV SHFLE AFATd HDPEW/alu-alud
of 2o T Z}7F fAI”el st on, ke M, EXA & HIAT 4HA T/
Tzl o8 AAEYS.
FoAe Fodsd FuEFAY Adrgdd0golgte e Axea, FAdsd A
7, Wl F 3Z(EFre /A /g =z e)S oln AR AUt ksl 27 gA FA35)
Ao AFFEER, S5, A, SEAFH, eBEY FH e 27 HDPEW/Alu-Alu

27HA & g MR AAZAE A YARlete FF AEE A4 58 7 U=

72 AT FANGI AT ofelsh gor], FLEIN S| RE, FF BAL AT} T
B A, A, 37k Sl Fhs
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A FE2E FANAE (A1)

FEAALR (A1)
A5 9 ¥F  HEFEEDL, AF0F, BRWEEY, adidsEe, dxuEEe, B
5, mEeY Yy, AU E
AH% R A 1D 18/100m
FOAR A F owe =AY sgUh ok ool QARG FRolge HHel Folsok
Futh Ul Qe2s1E el Awe HHel Folscl gyt diER T2 Wad

Hapy 3] .
EAAE ¢ 1L EYeE(PE), 12U EE Y AHDPE), oYy LE.(PET), %Eli
daPs), TEZ2LAPP) 2.574 © ZAEA(PE), AEEE NEA(LDPE)

&7 2 AxzWE 0 S 279 7HA

VAES 94 FABEYE S8 AxFAen, FHAANADS 1A 2vR} FAS A FEol oA
WE Ee BANS 4 syt

B AES AHo o e NEE 93 o okEoe] obduyrtt

A5 9 g ynESFESED, AR5, EFgsEd, d2esSd, adnesEe, g
EgYay, 243y, 92Ed, AgE, ALE, FAMUYESR, N-opdSFIARED, 3

}\-IHB]: ul X\JHH lﬂ : 1OE1 1§:] 13}.‘_% /)Qo-]}q /\4‘2‘43})\1;\]0

FOAG AR Fowel A7) wkgth GRok ofdel, AR Ffolde
Fuh el Ael=r]E ey Age e Folslel gyt daER
AE g Felslok g

B  AAPAS s AT AN RushIAlL,

I

EgAA - ZAEAPE, WEZANE)

FE7le @ AxHS 0 FH B7197HA

EAES dAS FAREE o AxHAoH, FHAAHADS A v BAS ATl oA
e EE RS S gleyt

B oAES Ayl o B A8E 9% oofFe] ofdyr}

U8 2 g gulEZY, AFFEE, BEUDIETAA, o|ATE, Aol YR, o] 4tE)
T, B EEAZRZLAMEANERZQ = %Wﬂﬂ

MFAZE 2 AN 700mg AN ==, 1Y 43 13 14 23 A AF

dIdH= day—18 2g,% Zﬂ“H%k:(él90mg><4):1.9g

FolALE ¢ A frof, ojRo], AibRet RS A el %%‘sﬂcﬂc Ut Tl ¢H2715 e
W= A *MOH Folglof FUth d2E= g2 & Wzhek A AdF o FolsoF It
By 5 AAREAS FE] AEd ARolA] BasHAlL.

24

fre7leh 2 Axvs 0 5 27197

EAEFS 94% FAHYE T AxHJow, TAAHADI] 2 A FAH A FA A
W = BAANS 5 Syt

2 AFE A A e A8E AT oofFe] ofdyt
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cosMAXNETO \d

Fabaton
OlAECHE D8R #H3Y

COSMAXNBTE
IHIESY

BERY BT ARETO
uojpqpd

Fabaton"

OIAAE IR AHEY
IHESY

Aolopyziz Fabaton

Retr o MHIESY

20gX14% (280g) [Poncangh

ey

THIEZQ CIRRI B

I

COSMAXNBTE “HH”
] i3 cOSMAXNBTE

MHLEZS 2D
OlAEA4E UG AHIY ETn =
gaeme Z&a 8
@ 48 ool B el 38
[ELPery s cosmAXNeT®
20gX14Z (280g) =

Fabaton

50z

-

E-Y

nge
Y
=
(-]
=

Fahaton

E 30l e
ok Ll nrutl— o

[ERepS— OlABRE 2US ATIBY ‘
J 50mix20% (1000 m) =

\ o
(4

oy

IHES

OHl
HO
n
>
o
re
44
g)

COSMAXNBT®

FABATON

OlAE2HE D8R MHE3Y

COSMAXNBTO

FABATON

FABATON

OLANRIE TER MUREY
Bl

455} HRls0| B 2| 35

WS $ 28 B
2014 (2809)

OHEESS CIXRIH D

OlAE2HE 18R MHHESY

g «w-awm-wna:u
50mix20% (1000 i)

olagele 20 Ay
BORTMER 48

1208

COSMAXNBTE =
=

COSMAXNBTE

Fabaton |
mesy © Fabaton \ Fabaton

| = E30l1
=2 . IHHESY
o estietng N oAt 199 4TBY

Bwiors

ey
4R §ezol BYe w238 .

o] I

A A AE A ORI 55 R P sHET D

I vkE

ofd
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2-4-5-2. yWEF FEEL ARV

1>
i

EHEH) AlAF AT

2o A% A7 A" HOPEW 2 alu-allzHd
o) WElt 201810190 AAAAALEL 3 olel o}

ol AAAE

- alu-alu ABAS FATE L AR AN AE REoz 2xde] AX Yue AYsigo
o, AAE A 2018.12.19QGHA), 2 2019.01.23(FHANE 22 Ad F A 74
g APstgon, 47 2 HEzEde dHH YL AW 98 olee} Lol AEL

R =

2018.10.19 AlA& 4k

ﬁ

Fabaton
30l
[=2 3

[HDPES €] [alu-alu & €]

I3, IMLE F9 A7 15AE BREE AAIE D
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< ShlE 3o Y A >
SHHE 39 AN SHECEIAY) ABEY L FRRE B AGHAA

- 306 —

- AR SAE BRY Pu EEAzunE SEag0n, ARrsAEcR 528 9
3 alu-aluzZFefe] Mgz 749 AEZ e} o] A F, FR7BAA(APR=
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No. AAEE B AEE W e (%) e (R )P LT AAE 71Ek A9

1 HEFRID3E A Al 0.16% (0.25%) -
2 MH]EFRID3 0.25% - HEFID3A 7
3 Foluo} 7 38% - -
4 Ly 38% - -
5 e 15.55% - -
6 L7HE R A 7.5% - AT
7 FolAkglat A 0.5% - -
8 "DL-%u-E 59 & 0.2% - -
7IEbe &

No. AAEE == AEY e (%) 75 (X 3F) A 2o A5 71EF A9
1 52l 70% - FabatonZTUdF+&&
2 b2l 95% - -

3 lo ~E g 5% - -
4 NRFEE 2% - -
5 " FEE Y 73.11% - -
6 8= ENCE] 25.58% - -
7 Foletu] el 0.73% - -
8 pEAEE LR BN 0.58% - -
9 o] ATE 24.79% - -

10 Sl IR R o AT oy 1.5% - -

11 o] 2kt 4 1% - -

12 SIEFAZZ G E R 0.5% - FE 7] A
13 =dAd 0.05% - G 7)A
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EERP I

- dHtEFTY GAEAEY mAdE 2 Fa5 AAe AEFA 4 2 VI Fuked 2 F
FRaL, 1 A3 ofgf ol YehtRel, BF At SAHENS
. gukE FY ZS(EGAE, tEZS) FH48e AA 74 2 7E
NE = FeA gutE 39
. ojm], olH 7k flaL Ao Fw|rt ojm, o]H 7} flaL AFo Fu|rt
C e Qe B FEAe] AT YA Qe B ool A=A
TI= 600l 6030
o7+t =4 =+
‘d(mg/ ke) 1.00] 3} 1.00] 8}
7H=+H(mg/kg) 1.00]&} 1.00] &}
Z81 2 (ng/ ke) 1.00] 3} 1.00] 3}
FT2(mg/ kg) 1.00]3} 1.00]3}
. 9HkE FY Y EAS(EHAN R, dhEFD) FE8E AA 74 2 71E
A HEE 74 2 7= ZA R IEFS
304 =g ek g
B= 60<°] W A3t 4’0" 23 (10'137)
o) vt =4 =4 =4
w(mg/ ke) 1.00] 3} 0.20 0.28
7+ F(mg/ ke) 1.00]5} 0.00 0.00
ZH 2 (mg/ ke) 1.00]3} 0.08 0.02
FT2(ng/kg) 1.00]3} 0.05 0.12
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2-4-5-4. FHIEFA FEE I EAUEENNEFTI/EFAR) IR AZAA

- AN AHAAF T AVIERE 9 UFEAES dd - 55 (RV]EE - 30+2T, 65+5% RH,
7FEAR 0 40+£2C, 75+5% RHO sid = s = - 570 24 &S B 5, 3=
@71kl wet A AAE DAY

#. IE F AR EHESHAE, EFT D) AT EE, 7HEAT) AAF =213
oA A AX
TE A7 RE — : 7H&EAE
NERA=A 0+2TC, 65+5% RH 40+2°C, 75+5% RH
7R Az fz}% <5 157 g2 2357
A& 713k 1871 67N
A7 n=E Initial(0), 3, 6, 9, 12, 1871 € Initial(0), 2, 4, 671
AAEA 73 05(2018d), 08, 11, 02(2019d), 05, 11 05(2018'd), 07, 09, 11
AT (EFHE ) %, TAlE, T, &, 7tEE, FHlL, TFE

NEEE FeA L suhE 39
. ojm], o]H7} i e Fw7t ojm, o]H7} flaL Ao Fu|rt
C e Qe B @A) AT HA Y= B FTAe) A YA
BI= 600l ] 600l ]
o)t =4 =4
o (mg/ ke) 1.0°]3} 1.00]3}
7F=H(mg/ke) 1.0°]3}t 1.00]3}
Z1] 4 (mg/ ke) 1.00] 3¢ 1.00]3}
T8 (mg/ ke) 1.0°]3} 1.00]3}
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- ool A YEtURo], dutE YR (EHA R, FutEFT DY HAFAE HAAE IFsA S
o, 71 2 A4 27 AgeHA dPdAHE et on, doritEet ASHor 43
< o A<

3. HLE T YGEAE(EHAIE, utEFSD) B ARTIEE, 7HEAR) HAF A
initial %+7] B 2 (Month) 7} & (Month)
A o
TE | AERE N
7z 0 3 6 9 12 18 2 4 6
B® | B® | @@&m | OR | O@ | O | B0 | B® | (&0
3% A A | A% | A | A% | A A | A% | A
A% | A% | A% | A% | A% A% | A% | A%
Bl = 60 | @05 | (5’51 | 820 | (750 | (910 G'12| 80| @8 5
") ") ") ") ") ") ) ")
o) =7 w8 58| =8 | =8 | 54 =4 | 548 | =4
et

AE T (ng/ke) 1.0018 | 0.20 - - - - - - 0.03

Zt=E(mg/kg) | 1.0°13F | 0.00 - - - - - - 0.00

FH 2 (mg/ke) | 1.0013F | 0.08 - - - - - - 0.00
F42(mg/kg) | 1.0018F | 0.05 - - - - - - 0.00

3% Sy A | A | A | A9 | A A | A | A%

A | A% | A | A% | A Ak | A | A
A= 60E W (1013 | (407 | (152 | (1550 | (4’38 15’8 | (18'3% | (I7'30

") b ") b ") ") b b

gup | HAEATT =73 =8 | 58| =8 | =8 | 54 =4 | 748 | =4

e

9] ' (mg/ ke) 1.0013F | 0.28 - - - - - - 0.02
S H(mg/ke) | 1.0°13F | 0.00 - - - - - - 0.00
ZHl2(mg/ke) | 1.0°]13F | 0.02 - - - - - - 0B
Fre(mg/ke) | 1.0013F | 0.12 - - - - - - 0.00
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e AANEE S AR SHEFELE FEAREIE T2 A 4 L BAIAEM]
E}9ID) @ 2 &4l Daidzin/Genisting & 2-7]1# (AP} AZ 7 524 EH 3]
71eAFA TR o

, Lo SRS, FE Y B A A

L gA A A

= B 9 F3& AAe HEIA 78 L el E5l 49
shdm, Aske BF AYSHA FHHUNCH, SUFL L BANFFFS ol ESt L.

. shilE 3

NP EE AR ZAAE At HlaL
Daidzin (ng/g) 5.39 -
Genistin (11g/g) 3.62 -

* EAFAHFFAZI TAFHI A &

pil

7 AEATY) o
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2-4-5-6. IHIEFA FEE A7 SHFEEY EZIHE IBAE AA

T FEEe] AV EFEEYN 24 %HJ(HDPE+§E]7W‘ [ Alu-Alu® g)el] ot
€ ¢4 AAE fl8l 2018. 08. 23 AnldPe HAs) AFEE MES FHE] ou] A

- AP AT AnAAS B3] HDPE+AE7hA &A= 7F5Z27140+5C 75%RH) A 2

=
Tt A Bl RSFEH WHE & UEhol @/l A B meko] WFE o], 79
= QA
5

whebd, HDPE+Ael7bA ol Aol ShgA A 7Hzzol A
o) W] Felslol, dexAdlAe] A AAY A Ao
3 £4% 8 A7 RESY T K AN ¢

EEEEUE AdAHAY HAA= HDPE+A 7M. e W24(2018.10.19) 2 Alu-Alu =42 4
JMEF FFo= s FAHHol 2A(2018.12.26 / 2019.01.24) Z=z} AY4akste] ofzfel o)
A AAE A=

2]
2 A7 s EFEA P EHe AFFE 4 2 712011 E}E‘r =, dgET,
7heg, SHlA, TS Ade s en, 4o W2 fdA Zled WY e

® AFTH AEFTE
A EFFE 4 9]
Aeddud, 9F, 99Re, 45 TURE a9 ol AF Ex
AR7154 % | AFH7hES Vet 4% 5 7hed Aoz AR, g, 4, A 5=
gl
®.EZFI WE AL A
T HDPE ®W+4z2 717 Alu-Alu (PTP):~%

gloddlos 4 dFuF EY(FA 1520 vho] AR 1] E)
- HFE 094~09602 WHEW AH A4 ol 7 d5E e 871 4
54 |- AASEIE w7 w2l o] A 40 | FelA =3 WEES ool dFvE
Al Wads Fsei 4F 871, E2ks | LS HojA Agsts ZFIH
g 47k 5ol wol AT Aste dtol =S WE4E, 571, a3 7IE kg
Z, &g Sz AE 7ol ik w2 A
- A7) 5] Hojua ] FAYE F&

1dx Ego|gd (High-density polyethylene
R we} AdE ZEjogdaly 1UE F | PIPPress Through Pack or Push Through Pack)
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<HDPE+A2)7 A el

Z7F 20181019>

it

Rl mE HFEHAE AE

A F AVIRE R MEAEe g8 &

0 40£2C, 75+5% RH)O sdH = &2 - 57 24 AES g &, sidH e

i

B7NRE 7HEA Y
30+2C, 65+5% RH 40+2°C, 75+5% RH
F23F 157] F23dE 287]
1871 € 6704
Initial (0), 3, 6, 9, 12, 187h ¥ Initial (0), 2, 4, 6712
10(18'd), 01(19d), 04, 07, 10, 04(20\d) -
AluAluE A 12_ 1244 (0M) 12_124%F, 06(19'F) (0M, 6M)

01_ 2284 04, 07, 10, 01(20'd), 07(209) 01_22+A4 4k, 03, 05(19d)

M 3, 6,9, 12 18M) (0M, 2, 4M)
SATA (B2 ) A%, el =, AT, 7, 7t=w, FRlL, F5e

23 AlFATEREDD HEC71RE 71549 AAF -4 B 7=

shilE 39

olml, o127k §la wfel Fulst At ad FaAe] A9PA

600

[e)
-4

1.00] 3}

1.00]3}

1.00]3}k

1.00]3}k
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- olgjsol A UER}Rol, SLE 29 228 ARSAE AFATERD FAA A
g Agsgon, AsHoE APY o4

. ulE FY %%%zﬂ VSAE AFATEFE ) HDPE+A 2l 7bd £4-8e o) n2
<t “4(72}711-'@_*) AAL A3}
initial 7] .E(Month)
T Al = 0 3 6 9 12 18
(ZAFH) e 7%
(1810 (1901) (1904 (190) (1910 (204
3% =Ry =%t Rl Zably 2%t
=Ny 2 2 2%
ropc o] . o, o, o,
© 7By | @By | ¢ | )
HIEFA T gyas 24 RS
BHE- 2 (HDPE+ —
A7) ' (mg/ k) 1.00]3} 0.23 - - -
7FF=H(mg/kg) 1.00]3} 0.01 - - -
1) 2(mg/ kg) 1.00]3} 0.09 - - -
FT2(mg/kg) 1.00]3 0.00 - - -

* XAFH wE dudF o <l ojv] HDPE+A e 7hA ] 7H& o] quddS Tl e EAste] ArjnEe b

3 vhbE T FEE AP IsAE ARAT(ERE YD) Alu-Alu 2R EH O THE AT RE,

SRt initial %7] B2 (Month) initial 71454 & (Month)
- Als . T4 B
(ZAY | NPL=E 7?2 0 3 6 9 12 | 18 0 2 4 6
&) ooy | ©0h | ©1) | ©10 | @0 | Q) | 81 | OB | OO | 9
iy =9 ES T i s A | AY | A9 | A%
603 T S R A | A | AR | A%
. B Jo G2 | 66| ®2 B | 6| B | ®D
—o) ) ) ) ) ) ) )
qug | EEE | &8 | 84| 84| e o4 | o4 | o4 | o4
(Alu-Al | H(mg/ke) | 1.0°3F | 0.03 - - 0.07 - - 0.03
u) F}=F(mg/ke) | 1.0°13} | 0.00 - - 0.01 - - 0.00
ZH&(mg/kg) | 1.0013F | 0.04 - - 0.03 - - 0.04
F2(mg/kg) | 1.0¢13F | 0.00 - - 0.00 - - 0.00

* 13} AAK18.12) : OM / BMABCI&EE) AE
* 03} AAH19.0D) : AVIHE [ 7HEAY B A3
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J. Funct. Food 2018(’3$) 12%) &&= HI W4

L
) .

715 A%
o SCI=& % AAALA =9(100%)

o
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4. 74279 28 AY 5
- 71Eold JAR] ANl FIEE qFHE NEJISTS AT AAZH AP 45
HA 2R nAE S AFstar §

- Zl€old AR FdH AJAN ZoM = FrkEolet

SAEAC oy 719 e WA = 5

oz % 3
- AAFCZE 20209 FE AFYSE R 1821 AEo] 45 2 AR J4E
Q. L -]

- 4ZPA T AT A -‘ﬂr‘ﬂ]'Ei"]oﬂ ofHIE F8&d Azt =X (ZBE)ddA A4ibEHes A
stazl AutEAW A el A ste A FEHOE AFst. FHATE F
3 & e dAHEE =9 9‘1]13’]74 Z g (chemical free) FHIES A4bste] &A1Y 1353}

- SEFY] ARLSS FHHE FEATE £IF otk 53 sbsHel e W7
5% oNEd ATE FYse] AR HNE FEY AY

R LI ER
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