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SUMMARY
(FEL )

I . Title

Development and commercialization of fermented (red) ginseng yoghurt drink and chewab

le type product based on global patented technology

II. R&D Purposes and Necessities
Based on the patents registered in Korea(KR03/02609) and worldwide (Canada, U.S.A.,

Australia, E.U., Japan, China), development of new ginseng products has been needed to
overcome the resistances from western and new consumer of ginseng. The bitter taste of
ginseng have been big hurdle to ginseng industry. The state of art technology and patents
from GINLAC provide the solutions to solve this problem. At the same times, the
fermented ginseng yoghurt (FGY) provides enhanced ginsenosides by bio-conversion,
transformed yoghurt from milk, and masked ginseng taste by milk or soy milk ingredients.

Through new products and their developments, the superiority of Korean ginseng and

technology will be proven in world market and help to boost export of Korean ginseng.

M. Details and Scope of R&D

- Development of fermented (red) ginseng yoghurt raw material (milk or soy milk based)

- Spray drying of fermented (red) ginseng yoghurt for mass production

Research on characteristics of spray dried powder

- Formulation and development of fermented (red) ginseng yvoghurt drink

Formulation and development of fermented (red) ginseng yoghurt chewable
- Formulation and development of fermented (red) ginseng yoghurt powder mixing type

- Commercialization of raw material, drink, chewable, and powder products

IV. Results of R&D

Fermentation conditions for fermented (red) ginseng yoghurt have been researched and
found. The mass production of raw material has been executed and successfully achieved
for different products.

Based on this raw material, fermented ginseng yoghurt drink have been developed and
tested on many domestic and oversea exhibition. With the feedback from consumer, the

formulation has been reviewed and modified. Currently, proper OEM manufacturer is on

_5_



searching for mass production under marketing plan.

Chewable type product (Good For You Chewable - G.U.F.O.U) has been developed and
distributed through department store and GS supermarket chains.

Powder mixing type product has been developed and on the process of packaging

development.

V. Research outcome and utilization plan

Research outcome has passed the targeted plan, adding granule powder type product. For
commercialization, fermented ginseng yoghurt beverage has hurdles due to minimum
production quantity. For raw materials fermented ginseng yoghurt powder, specification
sheet has been documented to distribute raw material for food materials and additives. For
chewable type product has been already on consumer market. For this product, tin—can
package is prepared to meet the feedback from international buyer. Also, packaging for
granule powder type is on the developing process, and at second half of this year, it will
be introduced to consumer market. The adaptation to market and distribution channel for

each product will be continuously on progress to meet requirements.
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3-1-7. Operational conditions of HPLC for ginsenosides analysis
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30%+= FlAlTro]l AMALEY S compound K2 AEA|7]A] Jtake] oL &wo] A3sta vk
AR TEE Axe A8&d wEE E 55Y & ie Axde FIEH=Ed
compound K %3 ginsenoside Rh2, Rg3, RAE AW A+E EiE 2SS AFEEe] A3hA|
2 2AQE FE3te] VeAdes AEI 285 AEs wHeY] A% Aow FAhgE By Ux A
#9 ginsenosidedt &S #2433 A3 Rgl 327, Re 499, Rf 166, Rh 1.8, Rbl 29.8, Rc 5.6,
Rb2 1.6, Rd 7.1 Rg 2.7 mg/kg o2 A4t QiloA EX 5= ginsenoside”’} &% A

%o 98 ginsenoside Rbl, Rb2¢} Re 5o 2ZHH Hold compound K, Rg3, Rhl, Rh2+:= 0.3,
35, 0.2, 0.1 mg/kge]l HAZE5 ] ginsenoside®] o7} et 28y} Yoz AA AAA
ol FALEEE AF i Fo] TostnE Jide] dnd & FA AL AdddA o]
ek A& E43 At e Ev

—

R : Ginsenoside Rb1 : Glc-Glc-
Ginsenoside Rb2 : Ara(p)-Glc-
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A4S v I E A9t HISE HaEAZ

E Rbl, Rb2 ¥ Re 59 /\}:17_‘(]_ A UE
= 3FE K@0-0-B-D-=F a9 et = -20(S)-Z 2 E At &), A|x=Alo]= Rhl, Rh2 %
A20-R A Aol = Rh22 AEdghdv. o2k diAbag-e 19 3-1-3% 2ol dgd 33dE&
K, ZAlxAto]= Rhl, Rh2 % A20-F A xAlo]= Rh29] ALEW A3+ ZAwAle]= Rbl,
Rb2 & Re &9 A2 AEe va] o & 73 984, FEd 27 @4 2 o] oA
248 ZF=th(Bae et al, Biol. Pharm. Bull, 25, 743-747 2002; Bae et al., 25, 58-63, 2002;
Wakabayashi et al, Oncol. Res., 9, 411-417, 1998; Saiki et al., Proceedings of the &th
international symposium on Ginseng (A%, & l4ksts]), 305-316, 2002; Hasegawa and
Saiki, Proceedings of the 8th international symposium on Ginseng (A&, 3#<14+stsd]),
317-334, 2002).
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¥ 3-1-10. 9Aulg @ Pr2ERT Avlkd e A5 Ay (FEAAD
1A
aTEERD A4 aTEE § A4k st 2TEE %
A7
19 2.87+0.83 5.20+1.61 2.60+0.91 5.07+1.58
295 3.67£1.59 5.33+1.05 3.80+0.94 5.80+1.21
3% 4167+1.63 5.13+1.60 5.07+1.62 5.40+1.68
3-1-11 wy gJZER Zheke] wE eyt Ay (V) EEAAD
QA g
QFEERT &nY M &Rre g 859 34 Vzx
A7
19 6.00£1.36 5.27+1.67 5.60+1.40 5.67+1.54
295 5.80+1.42 5.13+1.36 6.20+1.37 6.00+1.36
39 4.47+1.19 4773+1.33 A467+1.72 4.80+1.57
@ QT E QT EE SREAHAR)Y By A
Augoz Ax3 S50 A A4 ER9 gho] WAXEE Midr|AsE Hlea, &
obg SrHT G vona Reaf &8 BHY A zstazk &t 7|Edoz A9l
£ S8 A 15%, A9 15%, pectin 0.01%, gellan gum 0.015% % H7}3le] B9
7S AAEY 3, JEHor wignE AAS Y] Yto] Wity 84 (10 °Brix), A
T RTEE BEo HylEs 747 vE2A AUt #edUtE AAs e wiitoly) s g
AJole 1%, 1.5%, 2.0%= Zrzb A7stgch aglal St P ERE e 05%, 1.0%
1.5%= H7lste] #sH 7S AAS9
kel 7]~ sl efe] Aolo wE AT Ay E 3-1-12, 3-1-133 2k Ami ALY
A A7)0 HIbgo] H=S4E A4k Fap Qi uke AdA “AA A QT2E ) @
B2E ok oFdA =AXE Aoz HuIHEY VEE AR Ae R Ae wiidr)a
sl olg 1% 7het A FolA 57372 71 =2 HULE e, 8859 & 94 1%
A7 e 2 FollA] 5408 0% JHE B HUE el S1e dkoluy E3hE el VE e
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I 3-1-14. Aty e = ERW Ayt wE dswrt A3 (FEAAD
kg
[QFEERY A 3 QTEE SR ' fRTEE »gb
H7r e
0.5% 5.69+1.25 3.38+0.96 5.77+£1.09 3.46+1.33
1.0% 5.00£1.68 4.00£1.00 5.31+1.38 3.69+1.03
1.5% 4.69+1.60 5.31+£1.49 492+1.71 4.69+1.32
I 3-1-15. ¢4 g QFE2ERD Ayl s 7 7F A3 (7] AH)
kg
QT 2ERD S5 A S5 =59 g THA TEe
At
0.5% 6.15+£1.57 5.46+1.51 5.92+1.19 6.00+1.22
1.0% 5.77+1.17 5.00£1.29 4.92+1.26 4.85%1.21
1.5% 4.46+0.52 5.08+1.19 4.54+1.13 4.12+1.12
® dHE LTEE Sue) A% A 24
oA A AnASE BT 2YE Wgste] AAS QA E R4 2E S8 9 W
&= 3 3-1-163F 2o, o] #gH|= AZxd A48 E 87 2E 59 93 7|25 HAlel 9
st A=H 7} A= E 3-1-173 2}
i 3-1-16. A4t E e 2E S5 ugm]
QA Q14k
AL . gellan . 8TEE AHEA it e
B AW pectin sum ‘iﬂﬂé g serw 29 yes HEIRIC 27/
CIESES B
Trokg 3g bg 0.02¢ 003g - 28 05g 0.5g 0.02¢ 003  100ml
494 1bg 15g 00lg 0.0log 2g 1g - 0.2g 002¢ 0.0lg 100ml
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E 3-1-17. QAHEE R TEE SRe] #e¥st 43t
Q3
avEE e g 244 B EgAH EE
&5 B
Froh& 6.0 7.1 7.0 7.6 74
4208 74 6.3 1.2 7.3 6.8

SlAlE QTFEE &8 100 mlol] ¢lAwE eFE2E EYW 2 o3 xanthan gum, gellan
gum, pecting 247t =2 H7sE & AZko] A me £5 F AT E 8 TE2E &
o] BAbe] fAEHE ARE 4% 405 ¥ 3-1-18, 19 3-1-59 YERATE Gum &5
of ue} EAHS #F {FX 3 HIUFEFES xanthan gum 0.15%, gellan gum 0.035%, gellan
gum+pectin®] A= ZE A F7F 248 B Ao, pectine] AFol= #4ko] A
=2 grekeh 9] vehy gl AT 2ol gellan gumS H7FS X g oA BAbAde] 71
ZgoH, gellan gum FolA % 0.035%E H7EsE A 771 26417 A3 S = 27]o] 4
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= 018 4= 9ttt Xanthan gum® ¢ e &
Abo]l @ FAEA X3 mME S22 JAAHE AS FASH T Pectin® @502 X g s}
Ge o= B FEAbe] A FAE oA FUAWE gellan gum 0.025%%}F pectin 0.296

& £33t HEstAae W= gellan gum 0.035%F H7bek 213} w28 FAH WA, gellan

gume 9H o2 HIUR APy f£4ke] dtdHow fAE A &

rO
o

# 3-1-18. #4Hd e HIHE 9% gumite HUME

Gum & 7T (%)
Xanthan gum 0 0.025 0.05 0.1 0.15 -
Gellan gum 0 0.01 0.015 0.02 0.025 0.035
Pectin 0 0.1 0.2 0.3 0.4 0.5

Pectin+gellan gum  0.3+0.035 0.4+0.025 0.5+0.035 0.1+0.025 0.2+0.025  0.3+0.025

120 = xanthan gum 0.15%

—8— pectin 0.5%
100 ¢
\\ i =& gellan gum 0.01%
0,
NN 1 g oo
\ gellan gum 0.035%

:C_‘ 60 pectin+gellan gum 0.1+0.025
\ pectin+gellan gum 0.2+0.025
20 \
0 " \ ¢ ¢ L
0 4 7 9 12 22 25

A A ZH(hrs)

9 3-1-5. Gum®] FFet HI7bEFel] wE QAT E o9y 2E S 44

(th QAR STEE B 4T L AF Y AL
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il

nle] whEt Al
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T 3-1-19. QA E g =2E S$H AN = TAWE 4T AF,

frobg

)

A7 7F ()
RS 0 15 30
ol 4t 4 &4 &4 &7 &7
v A=
EHXC]—-EL—,:L 2= o 1] o] .%/H .%}H
(CFU/ml) " ¢ ¢ ¢ ¢
=9 5 1.8x10° 4 =7 =7
L 34.26 35.98 36,51
a 5.49 5.21 5.23
A
b 33.32 33.69 33.76
AE 73.10 71.75 71.34
o % (°Brix) 9.4 9.8 9.6
A5 (9%) 0.115 0.108 0.108
pH 5.09 5.14 5.12
ViR o e $E.
F 3-1-20. g @ Pr2E S8 AR F EAWME (25T AF, ol
2717 (L)
I 0 15 30
o At =7 =7 =7 =7
v A=
EHXC]—-EL—,:L 2= o 1] o] .%/H .%}H
(CFU/HlE) T o) o) o) o)
23 5 1.8x10° 4 6.2x10* 9.6x10°
L 34.26 35.46 36.76
a 5.49 4.48 5.20
A
b 33.32 32.93 34.03
AE 73.10 72.09 71.15
o T (°Brix) 9.4 9.3 95
A5 (9%) 0.115 0.252 0.216
5.09 4.60 4.20

pH

VA s e S8
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¥ 3-1-21 AAE R FEE S8 A F 3

pH

A7 ()
EEST 0 15 30
o) At A A A A
v A&
1;]42(]——.35_1 2= %}H %}H %}H %}H
(CFU/ml) " ¢ ¢ ¢
=9 5 6.1x10° =7 =7 =7
L 68.18 67.47 68.59
a 0.71 0.96 0.62
A
b 36.75 35.85 35.63
AE 45.24 45.89 4461
% (°Brix) 3.8 3.8 4.0
AT (9) 0.054 0.036 0.072
4.95 5.00 5.00
VA o e S8
¥ 3-1-22. A E o EE £Ho AR F EFAWE (25C AF AR
AZF71ZE (L)
o) =Y 0 15 30
o) At A A A A
v A&
1;]42(]——.35_1 2= %}H %}H %}H %}H
(CFU/ml) T ¢ ° ¢
23 5 6.1x10° 4 2.0x10° 5.0x10
L 68.18 64.13 68.14
a 0.71 0.81 -0.71
A
b 36.75 32.85 34.23
AE 45.24 4772 4462
% (°Brix) 3.8 3.7 4.0
AT (9) 0.054 0.18 0.072
4.95 4.49 5.01

V agAes oA g S8,
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s
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12
9.0x10
25.64
0.94
27.11
5.10
7.9
0.072
4.59

4.6x10
27.09
2.15
26.80
2.95
7.3
0.108
473

1.8x10

27.68
473

26.21
2.99
79

0.108
463

8.1
0.108

9.3x10
28.89
4.04
25.90
1.32
477
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2o AR T FAWE 4T A, Fobd)
29.55
3.96
24.86
0.00
8.4
0.108
4.79

7.0x10

o]
I

[STEE
AE

=

A% (%)
pH

3-1-23. <14k
9 %= (°Brix)

(CFU/md)

-
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E 3-1-24. AR 8T EE 559 AR

T wAWE (25T A%, fobd)

A& 717k

0 3 6 9 12

WgEs 84 &4 &4 2 &4

P T 54 % 54
(CFU/md) ) ) ) )
i T 7.0x10 2.7x10° 5.0x10° 1.43x10° 4.35x10°

L 29.55 27.10 33.02 29.34 31.17

Ao a 3.06 6.16 4.66 497 4.89

b 24.86 28.78 28.54 27.96 29.01

AE 0.00 5.30 518 341 4.65

35 (°Brix) 84 8.2 8.2 8.0 8.2

A (%) 0.108 0.108 0.288 0.126 0.096

pH 4.79 4.80 4.84 4.76 461

E 3105 QAN aTEE 9o A4 F EAWE UT A%, 498
Ag713k

0 3 6 9 12

ggEe o4 &4 &4 2 &4

TR ggae - en o o & o

(CFU/md)

i T 1.0x10 3.3x10 3.86x10 8.3x10 3.7x10

L 33.36 35.04 34.15 31.48 31.27

Ao a 3.33 2.98 3.50 415 4.50

b 25.13 24.62 24.94 26.19 26.11

AE 0.00 1.79 0.83 2.31 2.09

35 (°Brix) 6.3 6.1 0.8 5.9 5.9

A (%) 0.09 0.09 0.09 0.09 0.06

pH 4.25 477 447 4.76 4.53
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B

12
1.9x10°
32.88
2.05
27.51
2.98
2.9
0.072
4.56

)
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0.09
478
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]

] o
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™

Al

4.36%10°
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248
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452
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0.09
477
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<]

3kar 80°C ol A

o] A & FAWE (25T A,
33.36
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25.13
0.00
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0.09
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S

7}
Fal 4°C, 10,000 rpmell Al 2023 €

o
1.0x10
AH 2 o3}

o]
[o]

=

9
ul 33

[STEE
AE
)

=

100 m= A&
5 045 um

pH
=

A5 (%)
[}

9 %= (°Brix)

17 o) o)

3-1-26. 4
3
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FUAR 2g° T4 50 ml

-
it

o &7]3 cold ethanol 20 m{-& E 3l 24]

ks
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iz
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KeN
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Fo] ginsenoside 49

23!
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5
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BN
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ojy
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o
B!

K

K
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Mt we &

3|
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5o o] %
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I

-

1.

BoA 884.16 mg/gl® 713
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I
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ojn

#H & (mg/g)
0.432
0.221
0.365

18.42
17.35
32.33

A3 o Al (mg/g)
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F(mg/g)
884.16
677.94

441.95
9] -+ Rgl+Re 0.080 mg/g, Rf 0.014 mg/g, Rg2+Rhl 0.044

mg/g, Rbl 0.132 mg/g, Rc 0.074 mg/g, Rb2+Rb3 0.053 mg/g, Rd 0.044 mg/g, Rg3 0.260

==

[¢]




mg/g, Rh2 0.037 mg/ge A& HAFIUT. fobd &84+ Rgl+Re 0.013 mg/g, Rbl
0.018 mg/g, Rc 0.010 mg/g, Rb2+Rb3 0.008 mg/g, Rd 0.006 mg/g, Rg3 0.028 mg/g2] AF¥4d
S HAFAEY, fold &5 F JdAEE 7 2EREY 9o gumely IR/ 5 UE &
o]l 3o A7l witel FFolu EYy e dAo] &olskA ot flok #Fe At o
< Aoz Arndr. AdE S3 A+ Rgl+tRe 0.712 mg/g, Rf 0.109 mg/g, Rg2+Rhl 0.152
mg/g, Rbl 1.357 mg/g, Rc 1.096 mg/g, Rb2+Rb3 0.690 mg/g, Rd 0.414 mg/g, Rg3 0.265
mg/g, Rh2 0.009 mg/ge] 245 HoFATh e w59 4% ida avEE I8 9
of Wity A7} H7LE QY] wie] QI E QFE2ZE FEolu folf SEHU AMYY X

el dFel /A 249 Aoz daH

¥ 3-1-28 Q3 E 2 FEE RUa fol - 48 SR AUz B

Rgl+Re Rf  RgZ2+Rhl  Rbl Rc  Rb2+Rb3  Rd  Rg3(SR)  Rh2

0.080 0.014 0.044 0132 0074 0.023 0.044 0.260 0.037

frolge g 0.013 trace trace 0018 0.010 0.008 0.006 0.028 trace

AAEEE 0.712 0.109 0.152 1.357  1.096 0.690 0414 0.265 0.009
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¥ 3-2-1. 71 base A4S #s AAT TA

A1 Alg 2 Al 3 AlgT 4 AlgT 5
417 B9 = 4N 7 EE &
dlo} - - 25~30°C ol A 25~30C o A -
124 3¢ 1247+
/T ~BCYrR
L] 4 5 7 w A 7] oFzk L] © A 7] oFzk SR R
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- 85T oA 247174 85°C ol A 244 7HH
e 3AIA 3% 3ANA %
g7 90Tl A 3087 NC oA 307 90°C oA 0% NCAH 307 90C oA 30+

OCE i iy OCE i iy OCE i

1% B. longum 1% B. longum 1% B. longum 1% B. longum 1% B. longum
HE H1 % H1 % H1 % H1 % H1 %
B. breve K110  B. breve K110 B. breve K110 B. breve K110 B. breve K110

1) pH W3}
B2 AROA ABARE Aot - 4.22 ~ 5099 g YERIRISL, E 3-2-2¢ A 9k el 53] 5
Aol A el A 1~49e] Agruc d4 we s dg 5 U
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a8 3-2-4. AF

do
it
)
ofo
o
<
do
rO
i
o
e
iz
1:011
do
Ry
BN
Mo
i

WRE B B 24 A Thse] et

B A o]gd wFE 204H9 ginsenoside Rg3E ginsenoside Rh22 A 3kA 7 v ko
ginsenoside Rh2E #3 ZTAFEE2 AEASNES A7) f3 FobxkdelAl 7ids
mAERA S| A E R EAE (Korean Culture Center for Microorganism)el] 7] EFH &

KCCM-10493 (7|&-<d#} 2003.05.06.)=% 7|59 Bifidobacterium longum H-13 S}
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Z oje] d¢= 587 A T blender® A vFa g b 90T
L& Jar Fermenter[(=F)A dlo] 2]& AF-&3Fo] vl A ol A

s 5
S AR TR 1%E HES H ALE 10~1587 Ak 4H S 04dke/ar &

9 E 59 pH= HANNA Instrument AF2] Model HI 122 pH meterE o] &3lo] =439

ANEE ANF #e %o ZHSLE Y #2838 £ (0.1 N NaOH g0z 2435}

5) At 4
B. longum H-1 ¥ B. breve K-1102] A+ &4 BL agar(Difco, Detroit, MI. USA)E

o] &3t plate counting methodE AF-&3}%t}.

6) Isoflavone®] +4]

Isoflavones AOAC(Method 2001.10. Chapter 45. p. 114~118) &4 o] £3lo] 48 A4
39t} Isoflavone®] ¥ 3% 2 Daidzin, Glycitin, Genistin, M-Daidzin, M-Glycitin, A-Daidzin,
M-Genistin, A-Glycitin, Daidzein, Glycitein, A-Genistin, Genistein<- Sigma-Aldrich, Inc.ol 4]

A4 3te] methanolol|l &33te] AFE3F W chromatogramol WERY A W] ol sk H&Fd-S

A stel AR e A,

N olaBeRe) 2

AA W olaZTgE o] 8~10 mg ARV HEE A o

=
Wz A7l ok 2M NaOH &9 3 mLE %2 & F7F2 10830 wntshglvh, wyk § x4t
(Acetic acid glacial) 1 mL-& %3l 80% MeOHE 7}3to] #E 5397} 50 mL HEZ A §3A
th &3 ¥ 50 mL F o9 5 mLE st 4 mLe =& 93 100% MeOHS ©] & HF F
¥ 10 mLo] ¥H&=% %23 v syringe filter (0.45 pm, Millipore Co., Bedford, MA, USA)
& ojgsto] offel W o R EAE sl
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) HPLC #+4z7

HPLC system< Palo Alto(CA., USA)9| 4 A}3t Varian, Inc. AF2] Prostar HPLC system-
Abg3Fe] BAEdY. 71719 FAS Dual solvent delivery system, UV/Vis detector %
Varian ProStar 410 HPLC Autosampler& AF83F%on #4742 o] & 3-2-63 2t

¥ 3-2-6. Isoflavone®] HPLC ¥4 %7#A

Instrument Varian ProStar HPLC system

Column Eclipse XDB-C18 (Agilent) 3.5 gm, 46 * 150 mm
column temperature 40 C

Injection volume 20 pl

Flow rate 1.5 mL/min

A - H20 @ MeOH : Acetic acid = 88 : 10 : 2
B - MeOH : Acetic acid = 98 : 2

time, min A(%) B(%)

0 90 10
Mobile phase 21 60 40

32 60 40

35 40 60

36 90 10

50 90 10
Detector UV 260 nm

oh) A
- _ AxBxV
olxEeHE FHme/e) = ~ 5 1000

7y A7 F884d AEY AdEFS o)aZTHE 9 isoflavone glycosides (daidzin, glycitin,
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genistin) 7} Akt W&ol o Fo] 7R H o] isoflavone aglycones®. @ W3k daidzein,

glycitein, genistein® & 7F#38] ¥ = W] &5 AbEshe] v]askal

7) B-glucosidase &4 =4

B-glucosidase®] &4 A 59 HWH(Jeon et al, 2002)° w2 p
-D-glucopyranoside(Sigma, St. Louis, MO, USA)¢] 75343 =Aslo] E48%0. 34
Ao A= dulFA S ATE FX 8k 11,000rpmell Al 15 #3F fAF2 st - A7 o
pH 6.02] 02 M Sodium phosphate =g FEALAIA =45 3}t acetone—toluene(9:1,
v/v)& 43 1 mM p-nitrophenyl- G-glucopyranosideE 7183t 45Co| 4] wf k3ol Wk
0.5 M Na;CO; &5 H7lste] S 435l #2¥ p-nitrophenol®] %5 400 nmel
A EHEE SA3AA, AT G = 9 p-nitrophenol 1 pmols A s &40 4o
= AAst) 33 vhEd SAANE o ALk

1) B. longum H-13} B. verve K-1109] A&

10

9.5

Bifidobecterium, Log cfu/ml

5 1 1 1 |

0] 6 12 18 24

fermentation hours

—e— B. longum H-1 —m— B. vreve K-110

18] 3-2-6. The growth of B. longum H-1 and B. breve K-110

in soymilk during the fermentation at 37C for 24 hrs.

T2 dugE AR FH7o0A B longum H-13} B. breve K-1109] A& AS =A 3
= ¥ 63 gkt W& %7 B longum H-19 Z2l°] B. breve K-110 ¥t} thi
o7 HAPoL °oF 10A3F HAE AYW B breve K-1109] <2lo] B. longum

ook gl
(7
o
)
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i 3-2-7. Proximate content of soybean milk fermented by B. longum H-1 and B. breve
K-110 at 37C for 24 hrs

component (%) B. longum H-1 B. breve K-110
moisture 91.28 91.92
fat 1.34 112
protein 3.42 3.40
ash 0.43 0.39
carbohydrate 3.53 3.17
total 100 100

B. longum H-1 % B. breve K-110°] 2] FH2 w27l k5@ & F&& v 53 Ik
o] zbol= AL glo] v=stdth. tRE B. breve K-1100] 93 W& -9 Aej7t tha HA
o] 9= Ao Mol o] e o]fi= wavl & d de 793 Ao AR}

8

ACIDITY

4 1 1 1 0.1
0 6 12 18 24

FERMENTATION HOURS

——pH —m8—pH ——B. B. breve K-110 —e— B. longum H-1

19 3-2-7. Changes of pH and acidity of soybean milk fermented by B
longum H-1 and B. breve K-110 at 37C for 24 hrs.
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T SR S Akl A 475} pH Z22]3L aciditye] Wsh= 29 3-2-7°] yehldvh
B. longum H-1 9 B. breve K-110 F o o @ayAd & AAZHQ A v]s=d)
UEbst o pHE| Wk A zolrt gle Al wm yEETth urt Atme Aol et &
AVSHAl Wl wra %] B. longum H-1 ¢ 2&57} B. breve K-110 2r&75u of3F =7
etvtbr W 3o A FE ® 1247 A% A4S B breve K-110 & T7F B. longum
H-15 F43t7] Alzstsivh 2art 7iald A 18413F AwrE Aag vaFHs At pH &2
Fowgh glgloy waeks AHA B breve K-1109] At=7F HUAE e Aoz
W AT

s

3) Isoflavones ¢ ®3}
T HEo e 5 HEHQ isoflavone o] WIE F 3-2-8of] vERRAC
A Tl 9 isoflavone glycosides?] daidzin¥} genistin®] 3F&-2 2453 mg/100 g dry
matterZ A A isoflavone®] 985%E A3} oy B. longum H-1°] 23k WE o A= 24.4%,
B. breve K-110°l 2]3F wF oA 189% 2 Ad ko] Z4sE Aoz ey, o9 2
o] 74 H isoflavone glycosidese ¥r&E.o| 28] isoflavone aglycones@ W 3}3}o] F-o A
1.5%°] &E33te aglyconee| B. longum H-1° 2]3t W3 oX= 75.6%= B. breve K-110°
ok wrEolAM= 8l1%E F43 FTUFete] w2 JheRdAlEs vEddlen File
longum H-1XY} B. breve K-110 w7} t] %53 Ao =z el wEka AFe 22474
A LS M E T oaF vhed B8 &l 38 B. breve K-110 7% A &3} A

o] WpEAT Ao welt,

Sy

)

>
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3-2-8. The contents of Isoflavones in soybean milk fermented by B. longum H-1 and

B. breve K-110 at 37C for 24 hrs (mg/100g dry matter, ND : Not-Detected)

Teoflavones soy milk B. longum H-1 B. breve K-110
content SD content SD content SD
Daidzin 81.7 2.6 75 +0.3 5.6 0.7
Glycitin ND - ND - ND -
Genistin 163.6 +1.0 41.0 0.2 31.6 +1.1
M-Daidzin ND - ND - ND -
M-Glycitin ND - ND - ND -
A-Daidzin ND - ND - ND -
M-Genistin ND - ND - ND -
A-Glycitin ND - ND - ND -
Daidzein ND - 63.5 +1.8 73.2 1.6
Glycitein ND - ND - ND -
A-Genistin ND - ND - ND -
Genistein 3.8 +0.1 86.6 +1.3 94.2 +1.3
TOTAL 249.1 +3.0 198.6 14 204.6 2.9

g 3-2-99F 3-2-109] HPLC-chromatogrameoll et A3} o] FFoA]l isoflavone
glycosides 3}3H% ¢l daidzin®} genistin®] A=A oY, B. longum H-13} B. breve K-1109]

o)t WrE A3 isoflavone glycosidest™ o] Folt WA AAFE& 44 E< isoflavone

aglycones #}3t=<1 daidzein¥} genistein =, phytoestrogens®| A&E& =4 S8 = Aot
WiliD1 A, Sig=260,10 Ref=360,10 (1510040413T03.0)
-
180-
. g [
[+ ] L]
i : § . IR B !
: c ¢ ¢ £ELn 4
50- a g j\ a 3‘ 6 t; 0 03
Y 3 q4:4
U ML’ 'IA|IA| T 2 Ml r

0 § 1 18 a P m1

1% 3-2-8. chromatogram of standard isoflavones.
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¥ 3-2-9. chromatogram of isoflavones in soy milk.

MWD1 &, I 28010 R0, (SHO0DAFERFLLL)

D aidzein
GeaeniEstein

!
]

L =] g

3

f

B D @i
R e

) g 0 s ) za o

¥, 3-2-10. chromatogram of isoflavones in soy milk fermented with B.
breve K-110.

4) B-glucosidase &4 =4

Tekrkde] EF 2 5E3 F B. longum H-13} B. breve K-110 F+ 7[A] 5ol thdt B
—glucosidase 42 Jeon 5(2001)¢] ®#Ho| uwe} p-nitrophenyl-B-D-glucopyranoside(Sigma,
St. Louis, MO, USA)e] 7hrial&s SAstel B4ttt HF wAel pH, acidity % B
-glucosidase EAgde 3 SAHAZAAE Fo YeEHAT.(GE 3-2-9)
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iE 3-2-9. pH, titratable acidity and enzyme activity in fermented soybean milk with
lactic acid bacteria at 37, C for 24 hrs

- Acidity [B-glucosidase activit

Strains pH (96, lactic acid) & mU/mL v
B. breve K-110 4.98 0.95 49.2
B. longum H-1 4.95 0.91 42.5

TGl A HAF 7 A vk Ao Ak AbeE TFE s
HAg o2 39 isoflavone glycosideE isoflavone aglycone®. @ Z33}= i Ad &4
B- glu0031das o] &Ao] 8 wFE ¥ 9@ B-glucosidase &4-& FA3AT. F
THA] wt B ae AAdk 4bs A ASE ALEHAT 18U enzyme activity &
B. breve K-110 77} B. longum H-1 Et} 5319 FFAE 2] ALhol+= B. breve K-110
2 ek

#FE A gk Aol 4

D AR
A e TVl A oe 4

extractE AM&3}A T}

Az oA AZFL 60% EtOHZ FE3to] F=3 T+

ofd

2) HE AT
t}#ko] ginsenoside Rh2E -3t SAFEE o A E A3

=
st KCCM-10493(2003.05.06.0% 7184 B. longum H-1& AR&3he] vl st o

°F 3969 &4F extract €95 121ColA 1083 st v& v =2 255 0.03 %, ©|
AEEZE Y 001 % 2 HEN C 0.05 %E H7Esko] 121 CAlA] F71= 2083 A3k oh
et & Z wjokdo] thiste] 29 AE9 B. longum H-1E #H=3to] Jar Fermenter[(F)4) <l
ANx]E ARl 37TCeolA oF 66~90A1%F vl S dk3lvth

4) AN mel A
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Z4F extract A1BE 9F 2 g2 AW 2o} MeOH 50 mLel €438 &8s v} o 3(0.45um)

ste] AR Eelo et

5) HPLCol|l 2]3F ginsenoside®] #4

HPLC system= Palo Alto(CA., USA)°| 4 #13F Varian, Inc. AF2] ProStar HPLC system<
Abg3Fe] BAEdY. 71719 FAS Dual solvent delivery system, UV/Vis detector %
Varian ProStar 410 HPLC Autosampler& AF83}%ow #4372 ol % 3-2-103 2t}

i 3-2-10. HPLC conditions for ginsenoside analysis

Varian ProStar HPLC system combined with
410 autosampler

Instrument 210 Solvent delivery module
320 UV detector
Column Sunfire Cis (Varian) 5 um, 4.6 x 250 mm
column temperature 40 °C
Ingection volume 20
Flow rate 1.5 mL/min
A - H0
B - Acetonitrile
time, min A(%) B(%)
0 100 0
1 100 0
15 &0 20
20 &0 20
25 70 30
Mobile phase 35 69 31
41 59 41
44 b6 44
52 %) 45
59 31 69
65 30 70
70 0 100
75 0 100
80 100 0
Detector UV 203 nm
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6) AAHA]
ginsenosidecompound—
A ANEENY FE (ug/mL)
B H&% (mL)
C: AAANHAF (g
Voo o3| A)

1) Compound K¢ F& AAZ

£ ginsenoside?} A&
4R HPLCS columnel ol&] #2H7|E

= A8 FF AAT s

Compound K+=

=
A
o},

A% gl 5

StA oz ofe] 7AWl

CES

o]} polarity 7}

o HPLCOl o3 Azri2e

K3t (mg/g) =

AxB xV
C x1000

w)zak Wl el glo]
AE e v g weA e &

Tk el At

Z st AA sk A AA gkt Hol AFEE I e o 7FA] HPLC &7
7hd Hold &wjel =4S AAs] ol&stw oW 5T HH Y polarityE e
ginsenoside?] #27} 758 Aoz FZHHArE o9 72 st dA Bo] AFEHI Y&
ge] £4& xAske] & 3-2-11¢ A skt

it 3-2-11. The properties of HPLC solvent

sovent el Densty VoSt gy Sohent UV Cutoft ygmber’  Divcle
(NP) D<15=Misc

Water 18.02 0.9982 1.00 High 10.2 <190 1.85
Dimethylsulfoxide 78.13 1.1004 2.00 0.75 7.2 275 9 3.96
yy%ﬁltgglne 1.67 0.7 67 285

Dimethylformamide ~ 73.09 09487 080  0.64 64 275 12 3.82
Acetic Acid 1.10 6 235

Nitromethane 0.67 0.64 6 380

Acetonitrile 41.05 0.7822 0.34 0.65 5.8 210 11,17 3.92
Pyridine 79.10 0.9832 0.88 0.71 5.3 305 16 2.21
Acetone 58.08 0.7900 0.32 0.56 5.1 330 15, 17 2.88
Methanol 32.04 0.7910 0.54 0.95 5.1 210 12 1.7
Methyl ethyl ketone 72.11 0.8049 0.38 0.51 4.7 330 17 2.78
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Ethyl acetate
Ethanol
Chloroform
n-Butyl Acetate
Propan-1-ol

Tetrahydrofuran,
THF

Propan-2-ol
(=IPA)

1,2-Dichloroethane
Dichloromethane
Diethyl ether
Chlorobenzene
m-Xylene

Toluene

n-Butyl Ether

Triethylamine

Carbon
Tetrachloride

Carbon Disulphide
Heptane
Petroleum Ether
iso octane
Hexane

Pentane

Dioxan
Cyclopentane
Cyclohexane

Fluoroalkanes

88.11
46.07
119.38

60.10

72.11

60.10

98.96
84.93
74.12

106.17
92.14

100.20

114.23

86.18

72.15

84.16

0.9006
0.7892
1.4891

0.8036

0.8892

0.7855

1.2521
1.3256
0.7136

0.8644
0.8668

0.6838

0.6919

0.6593

0.6262

0.7786

0.45
1.08
0.57
0.73
1.90

0.46

1.90

0.78
0.41
0.24
0.80
0.62
0.55
0.64
0.36

0.90

0.34
0.40
0.30
0.47
0.29

0.22

0.42
0.90

0.58
0.88
0.4
0.4
0.8

0.6

0.82

0.44
0.42
0.38

0.3
0.26
0.29
0.25
0.54

0.18

0.15
0.01
0.01
0.01
0.01

0.05
0.04
-0.25

4.4
4.3
4.1

4.0

4.0

3.9

3.5
3.1
2.8
2.7
2.5
2.4
2.1
1.9

1.6

0.3
0.2
0.1
0.1
0.1

0

-0.2
-0.2
<-2

260
220
245
254
240

215

210

230
240
220

290
285
220
275

265

380
195
210
200
190
195

200
200

19
12
19
22

17

15

20
23
21

23

29
29
29
29

28

1.78
1.69
1.04

1.55

1.75

1.56

1.60
1.15

0.37
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=2 1028 Yedien P o AE

Fluoroalkanes £ 0.8 -2 o]3}9 S Yebiglch durzel AdupAo| A 24k ginsenoside
o FZFo| &, WELIE dqE¥ns ¥ FHEIES AMEIRE oV FEHE
= IGA Aste] AE Ae=m Ao =S435 &WE Water,

Dimethylsulfoxide, N-Methyl Pyrollidone, Dimethylformamide, Acetic acid, Nitromethane,

ginsenoside®] =4

Acetonitrile, Pyridine, Acetone, Methanol, Methyl ethyl ketone, Ethyl acetate, Ethanol,
Chloroform, n-Butyl Acetate, Propan-1-ol, Tetrahydrofuran 52 &wW& Al-§ 7153 =
A A 5T}

Miscibility and
L ey iscibility
§F & & ¢
e Ry Solubilit
cetone
FF. v
Acetonitrile S & e < o u
Dimethyl formamide SN &
Dimethy! sulfoxide S & = X
Dioxane & ()q@ g ‘5)\ 7] water Miscible Solvents
g & 8 :
Ethanol = & S & Miscible Solvents
Isopropy! alcohol R & -
Methanol i < & & & mmiscible Solvents
Tetrahydrofuran Sl
Waier & FF e,
o s & &
Benzene Qo F & & @
Butanol S o < & _$-§
Carbon tetrachloride < Q & &
Chloroform o B & &
Cyclohexane i \q§’ >
1,2 Dichloroethane — I °C & &F N
& X @ )
Dichloromethane | S &
Ethyl acetate o 8 s @Q‘b
Ethyl other S P
Heptane [~ = s S
Hexane = § S
iso-Octanc | § &£
Methyl t-butyl ether L] Qq§ &£
g
Methyl ethyl ketone ) & qg:
Pentane | _@’
Toluene I |
Xylene 1 ]

¥ 3-2-11. Miscibility and solubility of solvent.

ot

H Aol 4.0 "Wkl &wjel Propan-2-ol(IPA), 1,2-Dichloroethane, Dichloromethane,
Diethyl ether, Chlorobenzene, m-Xylene, Toluene, n-Butyl Ether, Triethylamine, Carbon
Tetrachloride, Carbon Disulphide, Heptane, Petroleum Ether, iso—octane, Hexane, Pentane,
Dioxan, Cyclopentane, Cyclohexane, Fluoroalkanes 55 H|=A &2 AA3SIT) o]o]A
o)F 4 % A gzt SRR AW AuE vgoR P A oo 23 HF

© =
3lo] ginsenosides 49 FZEE S35t
2) compound-K 9] F& &

Liquid-liquid fractionationg 93+ & <]

Z3F
2o thg pe Bre) 2% AR FE AAE A

of &3k v} separating funneloﬂ 7]l polarity 7} ©F3F &w)] <}

ol =
e B £ARoE 2Pdte] FES AT B, FF ARE F4ste] B ¥ 3-2-12
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i 3-2-12. Yields of compound-K by combination of solvents

No combination of solvents yields (96)
1 H20 : n-hexane : BtOH : H:20 : chloroform 35~47
2 H-O : ethyl ether : BtOH : HsO : chloroform 40~55
3 H:0 : chloroform : BtOH : H2O : dichloromethane 23~35
4 H-0 : toluene : BtOH : H:0 : ether 22~47
5 H-0 : pentane : BtOH : H>O : dichloromethane 44 ~63
6 H:0 : ethyl ether : BtOH : H:O : n-heptane 7~27
7 H2O : methyl ethyl ketone : BtOH : H20 : octane 34~40
8 H:0 : benzene : BtOH : H20 : dichloromethane 26~76
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Epdell Aedt AFs HdAdelN &
-

ks 3l Aol ®©] Wi B AYdMaR AR
A AEs YT S g AdoA AAE FRA4 HE S Hel pectin, gellan gum
S v E HUbsta FAxA el oste] FAMHEE 1St th. 18] AL pectind gellan

¥ 3-2-29. #4248 HIFE 918 pectin, gellan gum®] 7}

A7 (%)

Pectin 0 0.01 0.02 0.03 0.04 0.05
Gellan gum 0 0.01 0.02 0.03 0.035 0.04

Pectin+tgellan gum 0.02+0.02 0.02+0.03 002+003%  0.03+0.02  0.03+0.03  0.03+0.035

Pecting] A% e BEalo] &-x %% a1
o] AL 0019% H7FTolA FHE 4A7F & Bke] 50% AT AAH AL Folsodrh vi=
gellan gum F7b= AAEHA il FA3= A&FS B3, 53] pectin?t gellan gumo] &
e A2 oA Bk kATl =tk Gellan gum¥ pectinol] g o] FAakAdo] 4
A YeEbd 229 pectindt gellan gum®] FE7ME @3l oy, B Ao Ralo] & F4
A &R o= Axe] AL sty AF BA 0= pectin 0.03 g, gellan gum 0.035 g

& A7letel 2R E Axdte Aoz AAF.

120
—— pectin 0.05%

\-_-\L —#— gellan gum 0.01%

gellan gum 0.035%

100

80
—— pectin+gellan gum
o 0.02+0.02%
E 60 - pectin+gellan gum
0.03+0.035%
40 7
20

o
N
i
[e )R 4
(o]
S
N

A|ZtZaHhrs)

18 3-2-14. Pectin®} gum® FH7lZo] w2 S5t gy
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26177 frob-&H 89 vt
frob& = 87F 419, AAE 557F 538 18 AL
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Lztel 2171, AA4EE el agt

[e)

L

-

UERASL I 4T 25°Coll Al A 30Y3)

L ER]
12.02, bk
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=

=

=
[e)

L

bgko] 29.82

-
1.

At 829 Mi= Lgko] 17.33, agte]l 961, bk

el
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57} 4372 4T9 25Tl A
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!
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5o 27]A ) dolA B
2okt

z7] ME= Lgkel 1669, agk
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)

AL
;OO

30
741

22.4
30.10

15
21.97
7.34
29.98
81.95

7.69
29.82

21.71
82.31

ElES

(CFU/m{)

H

=

81.83
12.2
0.156
4.20

12.3
0.156
421

4.19

12.1
0.156
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A 77 d)
o Y 0 15 30
CkEas 4 &4 &4 &7
v A&
1;H XO]——ELT,}/\ .%}H O x] .%}H .%}H
(CFU/ml) N ¢ ¢ ¢ ¢
vk A 75 1.0x10° <A A A
L 21.71 21.91 23.21
a 7.69 748 7.20
A e
b 29.82 30.04 30.57
AE 82.31 81.28 81.10
% (°Brix) 12.1 12.2 12.4
AT (9) 0.156 0.156 0.156
pH 4.19 4.94 421
Dot o8
¥ 3-2-32. TR E SR AH T FAWE 4T A, AAE)
AA713E (D)
EEST 0 15 30
o} 3t =7 =7 =7 =7
v A&
1;H xo]—-.ahilf\ o 2] O x] .%}H .%}H
(CFU/HM) T o) o) o) o)
vk A 75 1.0x10* <A A A
L 17.33 19.05 19.58
a 9.61 9.33 9.35
A e
b 25.47 25.84 25.91
AE 85.29 83.94 83.53
% (°Brix) 7.7 7.8 76
AT (9) 0.036 0.036 0.036
5.38 535 537

pH

Vot o8,



¥ 3-2-33. FRoMAEE SR A T FAWE (25T AA, A0S

A7 ()
o) =Y 0 15 30
o A5 A A A A
v A&
1;H Xo]—ﬁ-ilf\ %}H %}H .%}H .%}H
(CFU/ml) N ¢ ¢ ¢ ¢
vk A 75 1.0x10* °x °x oA
L 17.33 16.62 17.74
a 961 9.86 9.52
A
b 25.47 2457 24.35
AE 85.29 85.94 84.66
% (°Brix) 7.7 8.0 78
AT (9) 0.036 0.036 0.036
pH 5.38 5.38 5.40
Dot o8
¥ 3-2-34. TR SRS A T FEWs 4T A, 48
AA717E ()
o) =Y 0 15 30
o} 3t =7 =7 =7 =7
v A&
1;H Xo]—ﬁ-ilf\ %}H %}H .%}H .%}H
(CFU/ml) T ¢ ¢ ¢
vk A 75 1.0x10* °x °x oA
L 16.69 15.98 17.10
a 12.02 12.27 11.93
A
b 26.17 95.27 25.05
AE 85.86 86.51 85.23
% (°Brix) 89 89 9.0
AT (9) 0.132 0.132 0.132
437 4.39 4.38

pH

Vot o8,

_87_



d-8)

X

FAME (25T A A,

30

15

ElES

o TS £ 83
op op op| X = L F
o TS S n [
op op op| X = L F
oo B S 5%
op op op| L @ L B
HoHom
op op &

—

e
L.o:uﬂLabA_
XL.oL.L
T o 5

=D

=

=
LS g
AU =r
T35 :

<

9.2
0.132

9.0
0.132
4.39

8.9
0.132

% (°Brix)

& (%)

4.38

4.37

pH

o8& &% 9 ginsenoside +4

oF

23!

r

et

o

ojy

fveel

‘ﬂl

W
o

tel o ZTh7] e

G

= F7F 50 mlE ¥l 280~290 rpm

e

atar £ Zu7]el] wopxl oF 150 m¢2

ol 4] shakerel

ojy

105C dry ovenol| ¥

o]ar 045 ym HAH =

719 methanol& o]

vk 4
vialel &7 ©o} HPLC 48 A

G

Nd

a2l

2 Ahg

=
=

kel
T

i3

of 3

_88_



() Faoladads gl

HAA U o]aZeE o] 8~10 mg ARV HEE A oF 1
3 80% MeOH 40mLe] = C Zo A 2413 EQ
Y7 2171 v 2M NaOH €9 3 mLE %2 § F7F= 1083 wnkA )zl wwk &
(Acetic acid glacial) 1 mL-S ¥3. 80% MeOH-S 7}8te] HF HF-37F 50 m =
4 &% 5 50mL & % 5 mLE FHte & 4 mL& ¥al 100% MeOHE
10 mLeo] %% x43F v}& syringe filter (0.45 mm, Millipore Co., Bedford, MA, USA)%
o] 3} 3} o} 2ff £ Wiy o2 +4E A A8 T EAg=Ee Eclipse  XDB-Cig
column(150mm>4.6mm, 3.5um, Agilent, USA)S AF&3 3L, ol &S =2 acetic acid®t MeOH
S TS =7 acetic acidE FHd MeOHE AH83F4a, 71719 /42 Dual solvent

delivery system, UV/Vis detector ¥ Varian ProStar 410 HPLC Autosampler® A}-83}1t}.

by
oo
dlo

Z 9] isoflavone ¥4

rlo
2
S

righ

HFEESHnFde FSZ2AZE AlE 2g0] 80% methanol 40ml-g ¥ 3L 80Tl A 1A+ Fot
7 oaE 3 T dATYste] AedE RO 10% lead acetate® Z%E]O} ok oAl 10%
oxalic acid® #7}3 & %333 o]Z 045um membrane filter® o33 3 HPLC = ¥23}
At A7l Spherisorb NH:E AF&3}913L 70% acetonitrile ©]&74 o2 3tk WF EEE

& xyloseE AHE8S T

oA gow @A) olE AYBH HEES 4F o
boQa v, A9 R FAsHES 20E 98 e A0 deA Y
AFANAE FAFOZ W o -
==

= o =<
AF skl AEUI o] 2R @ PF F AR B
=

=
tof
ML
g,
o
M
X
b
>,
)
n o
i)
offt
rlo

Rgl+Re 0.02 mg/g, Rf 0.008 mg/g, Rg2+Rhl 0.015 mg/g,
Rb1 0.04 mg/g, Rc 0.02 mg/g, Rb2+Rb3 0.01 mg/g, Rd 0.01 mg/g, Rg3 0.09 mg/g, Rh2 0.01
mg/gd) 2AE el e ol skl AxT fobs SEAFEE A= F
ZF Rgl+Re 0.003 mg/g, Rg2+Rhl 0.002 mg/g, Rc 0.02 mg/g, Rb2+Rb3 0.008 mg/g, Rg3
002 mg/g®] £4& MAFUAL olH@ s B ul Fish ske] FAHF WEE 5t

7)1& QlAto A B £ glwl Rh2¢ compound K7} A 2 Z717) o] Fo]xal w3l o]y
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Rgl+Re  Rf RgZ+Rhl Rbl Rc  Rb2+Rb3  Rd Rg3(SR) Rh2

T4t
o) 5 2oy 0.02 0.008 0.015 0.004 002 0.01 0.01 0.09 0.01
fFolgS5 0003 trace 0002 trace 0002 0.008 trace 0.02 trace

37

-2-
= o &)
?_])xl—lﬂl—_g_vi_ul— 1;11 _”_o]_%_ S SLg

* i
glucosidase¥} aglyconeol] tH-# E ¥ o] 9]l malonyl¥ acetylo] A= vpebb=x] ekqkvl. oy
83 mg, genistin®] 163.577 mg A =% 3L, aglycone

~J

T2 A% glucosidase?] daidzino] 8l.
o] genistein®] 3.808 mg HAZHATE ol W] diiFfol A4V AE ol wa A F F

AAZ 3 FHAAAEEL] 4¢ glucosidase?] daidzin®] 7.463 mg, genistin®] 40.959 mg

21?8 3l aglycone®] daidzein®] 63.484 mg, genistein®] 86.644 mg HAEH AL 2133}
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(mg/100g)
R FHAMT R FobgeE
Daidzin 7.463+0.256 NDV
Glucosidase o
Glycitin ND ND
(mg)
Genistin 40.959£0.189 ND
Daidzin ND ND
Malonyl ..
Glycitin ND ND
(mg)
Genistin ND ND
Daidzin ND ND
Acetyl .
Glycitin ND ND
(mg)
Genistin ND ND
Daidzein 63.484+1.750 13.050+1.198
Aglycone o
Glycitein ND ND
(mg)
(GGenistein 86.644+1.312 15.526+0.835
Total 198.550+0.371 28.576+0.363

Y Not-detected.
LA F AFREHE B 5t TRt el A9 aglycone?] daidzein 73.211 mg,
aglycone®] daidzein 13.050 mg, genistein

glucosidase®] W] &o] E53A =2 Ao

o dAsh= As AT F AU EF AFE Wl o] AZHE S HEE glucosidase FEIE
A olg-S A3 AU Alate] BASE B-glucosidased] 293 glucosidase
aglycone FEZ FFdvhs A7 ZHEE B u], o|AZHHE R

E] (s} = R
aglycone SHZ £A8tE FHAALERELRE A3 257 o]AZE T4 WA =8
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ojn

LER LT e

way

0.15, stachynose =2 0255 7+

o] 0.26 Z12] 3L stachinose

9] raffinose &<

29 3

raffinose &t

0]
-+

TR

TR

o

™

H7Fell s Az

=
T

| deptont of

‘H
i

!

0

o

TR

S ae g5k (9, dry basis)

Stachyose Total

Raffinose

0.40

0.25

0.15

1.44

1.18

0.26
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A= AFolshd dPulE BekE A AAR gL BaAeld B5F 7 AekA] ek

19 3-3-3 QIAMEE Q7 EE FolE Y AL
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2.2ty g e E Ry wl Agke] s)ut
b B0y AE A GFZAF DB
<88 2o AE] HA wFu S AR 95t @A AFolA BHT Q= SFE
FABY] HIES AESATHGE 3-3-2). F Au]AZo] Fol} ojdolel= Mo AE
o AESLe ol Wy vl o] AAE o] &3, AR HEd) HS nguy -
AS Y g AR wal Frrsel g AL o £ ggir). of# 1@ 3-3-49]
Eby A} 7o) ofo]Se] AW AlEo] E TuE Fmdly] 93 WWow ¥ sl
& strawol 2L ololtjo] AET A glglon, MHS = fAToE AF Az
g7 o] gE AEIIIO AFo] WA HH I g AL T
olF oAl eTEE Bu Hy Aud BugEd A3 F/EES AwWsie] wjgh A
88 A A8}
E 3-3-2. A 9 7]E A8 Bw AT S HUlE A%
AEH A7e 2 A
YA -zgel  mmolRT 164%, WA A¥ET A B (UE), Astold, Ad ez EnlEak
() A, SR (apdels, SR C, Bl B2, BS, A, E, D3, ttolo}s,
17g Ak wrE U e )
ol ET 160, WAE, AAAT, updd, ERu(any, 24 Alsloldd), B
AE -2 29
i N#; Ak, AAR(HE), EVERI(E C, DL-o- Ea s PolAlHo]E, tfo]opalobr]
X 3L
(5114 Fumlehy A, ZEEsEd vEk Bs 94k, wlEkw D3, wlEEl Bl @Ak, wlEm
-17g
B2, 34h), Ml C
TIObET 150, WA wEUsEN AAoE A4y zetEod g A
Al -
R I npdel, SR (R, A, Abstolel) Bk, wA 8l (1), Ea|ER (H]
/395 A & o) -
el g5 C, DL-a-Ezd ol go| &, olopuoln = RuellA BEd s wEby
17
. BeQAkel, e D3, WEY BldAkel HlEr B2, @4h), e C
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