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ABSTRACT -

This study was carried out to analyse the biological activity in soybean pastes with the sword

beans and general soybean pastes. The electron donating activity of soybean pastes with the sword beans(J2, J4) was
higher than other soybean pastes with value of 81.5 +2.2% and 88.3 + 0.7%, respectively. And the content of total
phenol compounds was higher in J2 and J4 compared to the others with value of 1773.8 + 2.9 mg/kg and 1785.7 + 3.9
mg/kg respectively. ACE inhibitory effect was higher in J2 and J4 than other soybean pastes with value of
63.1 £ 1.0%, 62.1 + 1.4%, respectively. And aglycone type(daidzein, genistein) isoflavone content was higher than
glucoside type(daidzin, genistin). But tyrosinase inhibitory effect was not different among test samples. From the
results, soybean pastes with the sword beans(J2, J4) have higher anti-oxidant activity and ACE inhibitory effect than
other soybean pastes, therefore, it may have potential to prevent hypertension.
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Table 1. Raw materials of soybean pastes.

6.5% H7tste] Az @4, A& Friste e 49F,
Ao FEZLE 6.5% F7He BRAE 7t APreR
atod JI~JAZ BHEEAA, AE &A dE EAuAgelA
FEHAL e 7hA AF 658 FUs 247 K1-K6
o= yyon, 449 ARE FHAARE AA ¥F
BasHA AEe AM-sAT

$ HsYY 579

% W5 Folin-Denist 29| wa} 233t 3
£% 0.1mLo 7% 84mL9 2N Folin-Ciocalteu's
phenol reagent 0.5 mLE FH7}3l3L 20% Na,CO, 1 mLE
7hete] IAIZE RS E 725 nmoll A EFFEAE o] &
3o FFEE A EEFAL gallic acid® X&F
EZ=Z 100 mg% stock solutiong A|Z3 F 20, 40, 60,
80 mg%7t H 55 34t ST

o|AEY2 BT

o] AZeHlel e Wang 593 Bames 599 WA
£ 71413 HPLC Yo 2 #4313 A58 1 g9 1M
HCl 3mLE #7}3te 2417+ 59 98~100 °C -4=20

Sample Raw materials
i soybean/meju powder 95%, salt
2 soybean/meju powder 87%, sword bean 8%, salt
I3 soybean/meju powder 50%, rice 35%, salt
J4 soybean/meju powder 50%, sword bean 6.5%, rice 35% salt
K1 soybean 22.1%, rice, salt, spirit
K2 soybean 28.4%, wheat flour, salt, spirit, koji
K3 soybean 53.4%, meju 16%, salt, spirit, koji
K4 soybean 55%, fat-removed soybean powder, salt, spirit, koji
K5 soybean 72%, salt
K6 soybean 82%, salt

J1~J4 : Soybean pastes made by traditional method
K1~K6 : Commercial soybean pastes

Table 2. HPLC conditions for isoflavone analysis

Items Conditions
HPLC Alliance Waters 2690, Waters Co., USA
Column Nova-Pak C18 reversed-phased column
150 x 3.9 mm, 4 pm column
Detector Waters 996 photodiode array detector
(PDA, Waters, Milford)
. A : 0.1% glacial acetic acid in H,O
Mobile phase B:0.1% ;lacial acetic acid in ACN
Gradient A:B =85:15— 65:35 over'SO min
A:B = 65:35 for 10 min
Flow rate 1 mL/min

Sample injection volume

40 w/
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A 7rgstg . 324271 & methanol 3 mLE FH 718k
S wke thE 2A2F Bt ARAA FEAE A
Attt 02 pum syringe filter(nylon)2 <33k F g &
HPLCE ©18-3t4 Table 29} 72 27AL2Z HEA319c)

Hx1gols 5%

70 s FE2ES o83 AAFTAT 3L a0-
diphenyl-B-picryl hydrazyl (DPPH)ol th3t AAFE A=
Al F2EY FEE S SHFEHD. F, FEE 0.6 mLo
4x10*M DPPH £(99% ethanol €3]) 24mLE 7}3F
T vortex® 1027+ B3I 108F 526 nmoll A F3%
SR UREL FE2E U FE2Evne B2
o2 e Wyoz FRTE Yo, AAFTAS
2 APt 2T E35E S HELE Vehith

AAFA%5(%) = (1 - A/B) x 100

[A: NPT §4%, B: HxT79 T3]

I©osY

ACE &’gx% 5%

Angiotensin-converting enzyme(ACE) A1 A3l 9] &=4-&
Cheung¥ Cushman®] W'l oJdle &3 AlE
0.1 mLel| 712 5mM hippuryl-histidyl-leucine &< 0.1 mL%}
ACE(EC 3.4.15.1;0.2 unit/mL, Sigma Aldrich, St. Louis,
MO, USA) 0.08 mLE 7l § 37°C 25244 30
E7F whS-A17]2, IN HCIE 025 mL 7}k wkgg &
ZA1Zl F 1.25mLe] ethyl acetateS F7131Th ol 15
27 @243} 3 & 10,000 x gollA 1587 AR5
A 1mLE # T 120°C dry ovenllA 3087 A
Z3, HF 1mLg 7t &30% th 228 nmoll
A BAEAE ol &3t FREE SN 228nm
oA @Az F WatE Z7)&53 =] Wk, ) &
2 gAld S/ 0.08mLE A7l F3EE 24T
By, AE & A FFHST 0.1 mLE HIlst &
Ao Yo R FREE ST 3(C,)E Y &
o] Ao 9sf AArstAt.

ACE inhibitory effect(%) = 1= [(Sxpe— Baps)/Casel x 100

Mz

Table 3. Total phenol content of soybean pastes.

Tyrosinase @94 =%

Tyrosinase EAJA 3] 19L& 35°C F252A 10
AT 25& v|g] A% 0.175 M phosphate buffer(pH
6.8) 02mLo] 5mM L-3,4-dihydroxyphenylalanine (L-
DOPA) solution 0.2mL, A58 0.5mLE ¥ £
o mushroom tyrosinase (EC 1.14.18.1; 110 units/mL,
Sigma Aldrich, St. Louis, MO, USA) 0.1 mLE 7}l
35°C oA 108 ¢ ¥R v ¥4 F, 4750m
X EFFEAE ol&st] FHEE FA3NUTH 475mm
oA GHAZE WelE 27FFE] AES,)T &
A9 dial FFF 0.1 mLE ety FREE ST @
B, AE €9 A F{FF 05mLE F7iste T4
g o R FFEE ST F(Ch)s SHIY vy
2ol o) AAtst Tt

Tyrosinase inhibitory effect(%0) = 1 — [(S qps— Baps/Capdl X 100

A% Y 1%

T H=HyeE U9

AFTE AHE F ¥ AEsdE ¥ 2AE
Table 39 HeERARI AAHeZ F A=3ids FF
928.5+1.4~17857£39mgkg ¢ BXE B3lor, & 9%
o] AFFL HA71E 4l 17857439 mgkgl & 7HF
E2 T Ui, 2 e vt 873 AR
< 7V 83020 1773.8 £2.9 mgkeS WeERiloH, O]
ZT2 AN Al EE] A9 9285+ 1.4~ 1583.7 £4.5 mg/
kgd] S BYon, K39 A%, 9285+ 1.4 mghkgl 2 7t
92 FFE vehlo], dNtyez AFF Myt %
o] T2 A& HF & FEFE FFo| B A
et

24, A4 22 UFAE, 1332 R 5ol
kst g7t S-S A AT AHE B o A &
HAch oleig kst g dF Fo Y ¥

Soybean pastes Total phenol content(mg/kg)
n 1544.90 £ 3.12V
2 1773.83 £2.86
I3 1194.60 £2.34
J4 1785.70 + 3.85
K1 1366.32 + 3.44
K2 1278.63 + 2.65
K3 928.59 £ 1.44
K4 1519.20 £ 3.44
K5 1079.30 £ 2.72
Ké 1583.67 + 4.46

: mean * SD (standard deviation, triplicate repetition)
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&4 A3} o] 72+& phenolic acids E°] ¥4 IHd ANE
o AL, 2 FAVE #A Ugda EuEgd =3
TOE FY aue] o)AZHE ¥y 2 ks #d A
29 ¥ndM F AsdEe] A ks 4
o] fAFSITIaL Hste F HEslgtEe] 4 Fatsd
A3 R BAE Age dSEkch

wEbA e Jﬂhﬂﬂ”‘?‘ﬁ e ln“"% FastE g o
B 3o, &£ &e] 73

%, o 94 1' ER li@rﬁw TFESE B =
< S 7IE & lom, ol oF A 213 gentisic

acid, chlorogenic acid 5 -$-4-3F &
FES ¥ <4 AW T UE 4
o Bol A7 fEeRE A 419‘4

ﬁﬁéﬂﬁﬂ%
REuT A

Fe| olaZTtE o AHE Table
49] Yepiich B dpoae tFe F8 olaITae
o2 U#HA daidzin?} genistin & TFFE AP oH,
°]E9] aglycone FENS! daidzeins} genistein®] FFS =

et

AAH SR daizein®] TS 179.8~466.3 mg/kge] HE
£ B, genistein®] TIFS 51.2~2338mgkg & X
& Uehlo} daizein FFol genistein FFET 22 Ao

1

2 YERSTh Daidzin® ¥ 23.8-932 mgkee) T &

genistein & F2 A8 o2 Yepsdth ¢ daidzein
3} genistein & FHFS V2] B, ZE AFIA daidzein
o] o] TA AEHUCE AIRHE v ws) HHE, 2T
L kst @3 dz2FolA o)aEeEe] o] &
o5 BolA & @tou, 272 A Ad #7F 2
(K1, K2) & 735, b A5 "] F& o]hEThE
gare Jepded, ol 98 F W $%e] g7
22.1%, 284% 2 T2 HAS vlg) 7] gEog A
Z+er

F e uF 7}*“ ’51%’ 9| olaEHgE TFHE =
Abg At AollA & 2
AlFol wet ze) 7t N 0}9%—0-1/]', g 802 daidzeine
295 mg/kg, genistein 333 mgkg FEZ SABIATL B
TR, & B0 @39 daidzein FHFS 272 mg/kg,
genistein T HS 245 mgkg &2 B B A AR
o} 7 o2 AFHE Bt ol #F9 ol&ETE

fol 9 B9 FF L AZ WY, BE, 4 27 %

7\7Y, olo] A&z vAESY T 5 o 2o wet
HE 2 glgoZ olof 7/Ig Aew Ardn?.
UubH 0 g tiFo| o]AEetE-2 widA FEE i
EAEA N, dadFole S48 F vdE] e &
Aol Zgo= Qs Fo] B A aglycone FEE ol &

A &H, aglycone HENE A3 B¢ wiGAE 43
S-Rup Aol o e Fese @4 Bo v vt
aglycone 0.2 ATHUL w), YA o]&Ao] o =& A
sz dEA 9o A==H gul AlZyol gBrE A ZL 433
AE AE, Aol o|aEREe ¥ ERHLE oF
g & A,

DPPHO]| 2J¢t HxFgo1%tE:
LR olgs) AZF D] DPPHY &8 AT

Hom, genistin®] FFS 20.8~56.6 mgkg® BEE U 5E& 43 AHXE Fig 19 Uehiddt. & delide
Elffo] B AFolA EAG #4] olAZete widA) 7+ N g B2 methanolZ FET FEE9 HAFo=t
! daidzin ]t} genistin ¥.t} aglycone HEIQ] daidzeint &% o, 2 A 23.6+3.0~883+0.7% &
Table 4. Isoflavone content of soybean pastes
(mg/kg)
Soybean Aglycone Glucoside
pastes Daidzein Genistein Daidzin Genistin
n 419.00 213.72 27.82 26.18
2 44324 193.92 28.77 28.49
J3 464.82 233.82 23.83 25.01
4 462.16 208.02 27.50 25.10
K1 198.28 59.50 93.15 56.61
K2 179.78 51.20 82.39 41.92
K3 443.77 103.31 34.59 27.34
K4 409.25 155.80 62.79 49.23
Ks 407.87 230.69 37.82 20.75
K6 466.25 214.93 54.72 37.11
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Fig. 1. Electron donating activity of soybean pastes.
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Fig. 2. ACE inhibitory effect of soybean pastes.
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e off ol I
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o] & gkol| 932 w) voe FF WHAY F &9
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2224 ug Azgelsel 2ozt v AE e
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ZAFF H7F @39  ACE(Angiotensin  converting
enzyme) SRS EHE Fig. 201 et AA AL
2 2E ARYA ACE 84X ad7t Ueson,
327+33~63.1£1.0% & £XE HATh AEEEE ¢
whE o) ZAEES ANskd Az AEJ2)7 63.11£1.0%
2 7P =4 vegen, o o3 & g4 AFIe
A7et] AZF A EJ4)7) 62.1 £ 1.4%Z YER T E A
EE9 vi8) AFFTS /e @A 2ok =& ACE
A a7t Vet 3 2 A4 ACE 84
A Gl & A AFE F =P E FHFE HET
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3198 g3 ACE 4A3) Alold] & Z4aA3A7 A
Aok Bsk Ax XS
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Fig. 3. Tyrosinase inhibitory effect of soybean pastes.
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