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Physiological Effect of Korean Black Soybean Pigment

Jun-Ho Son
Research Team, Korea Advanced Food Research Institute

Abstract

Physiological effects of Korean black soybean pigment were investigated. Major
anthocyanin pigments of Korean black soybean were extracted with 1% HCl for 24
hours at 4°C. Inhibitory effects of angiotensin converting enzyme  (ICso) were
022mg/ml. (Kumjungkong #1), 028mg/mL (Ipumkumjngkong) and 0.38mg/mL
(Milyang #95). Inhibitory effects xanthine oxidase (ICs) were 0.118mg/mL
(Kumjungkong #1), 0165mg/mL (Ipumkumijungkong) and 0163mg/ml. (Milyang
#95). The cPLA2 inhibitory effects(ICs0) were 197pg/mL, 107pug/mL and 253¢
g/mL. The cytotoxic effects of anthocyanins from Milyang #95 were 66.0% against,
human colon cell line (HT29), 582% against human liver cell line (HepG2) and
644% against mouse liver cell line (Hepa), respectively.
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Angiotensin converting enzyme(ACE) {0}

Angiotensin converting enzyme X8 EF 28L& Cushman §%9 232 #HEs
o Y34t &, §H1E 03M NaCle 383+ 01M potassium phosphate buffer
(pH 83)¢f 7122l Hippuryl-L-histidyl-L-leucine (HHL) 25mM& < 9 015mL,
ACE (02unit/mL) 01lmL$} 7+ FZAE 29 01mLE EFslgoen, 21 F
ZAE 9 Z2FF 01mLE #vksted 3rCoA 3087 w2 A7) T, IN HCl 025mL
A7t W& FAAZ] H 15mLe] ethylacetateE H 713} th Ethylacetate® © 2 %
H £98 ZFAZ7 R 1mLe 2F5E #7148l 333 hippuric acidE 5%
E 228nmol A FRA% & o2 o) w} A (%) S AT
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HIS 29| hippuric acid Aladzt
TN (%) = (1 - P ' ) X 100

CHZ=TO| hippuric acid AlAd2t

Xanthine oxidase X0}

Xanthine oxidase B4 A3 &AL Stirpe® Corte™ o] ¥ wel 243 &,
W= (0IM potassium phosphate buffer (pH 75)l xanthine 2mM& %91 7] 2
04mLo] xanthine oxidase (02unit/mL) 02mL% A8 02mLE 7}8t3 thZFol
ANEY AN ZFFE 02mL F7rsle] 37CoA 587 WAL 20%
trichloroacefic acid (TCA) ImLZ 7}3le whe-S 2T A7|7 AR Gy d S
AAG T W Fofl AYE wic acidd FFE 202omol A A8, ts Ao
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Kol2(%) = (1 i CHZF20] uric acid AAJSE

Phospholipase Az XUl &% T At

EAE  cPLAz (cytosolic PLA2)9} sPLA2 (secrefory PLA2)E cloning 3}o] sf-9
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ARE =49 4MESF (human colon HT-29, human liver HepG2, mouce
liver Hepa)o] Wd ME 24 AAEHAE 3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide (MTT) "WbH® o2 ZAlslgtth vioks GAlEo] vz E
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o MA F2ZES 204 weld] H71ske] 37C, 5% CO: 3Fo) Al 48A17F v k3l o
“1 °] o Z2ZE AEUA Wi E 3 drhete] FYs 20 E wi gt W

F MTT AoFE 2065 A7 & oA 4A 7 o wjekstgich Mg s 5 A4
Q,_ formazon A4 L dimethyl sulfoxide (DMSO)o| &84 # cell plate readerZ
550nmol M FFEE SASAT AE S qAERE g 2ol AT

Cytotoxicity(%) = X 100
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He&E £&359) o]8 HPLCE o|&3td RA AT AAF 139 A& A
A4, & cyanidin-3-glucoside (C3G)23 FAH A AAeH, YFAEFL cyanidin-
3-glucoside (C3G) ¢} delphinidin-3-glucoside (D3G)ZE, ek 955+ C3GS D3G 99
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Fig. 1. Anthocyanin content in black soybean pigments.
m : C-3-G, 0 : D3-G, B : Unidentified

Angiotensin converting enzyme X0}

Angiotensin converting enzyme< renin®) 2]3td AAE decapeptide?) angiotensin
[228E C-TTY dipeptided 7HrEsIAAL 2N AET A5S5eS 2E
octapeptideq] angiotensin & ¥A38h= viX2 @A) FAsts ol old
angiotensin converting enzymed| t3at A AHAE A3 A Fig 244 B 8
7ol 300ppm FEAAM HAAF 159 AEAoPI LA 66%, YEHATL 51%,
g BEE 37%4 Af&S Felidey AAF 159 Asfgel /M w4rh
150ppmell M 30, 27, 23% L2 AY FAE A &S RAFA T8 [Cod 4
AF 13 HAhde A9 02mg/mL, YFTAZZL 028mg/mL, U 9BIEE
038mg/mLEZ YEldth 3%o] B 73 WF a9 B subtilis SCR-32.2 AZH ¥
4] ACE Ml astols o9 B39 ICso @3t FA8HA vesten § FMo
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Bg g2 op At ACE AR FASIYL M T &

B Sephadex LH-20, ODS column chromatography@t HPLCZE ©o]-&&fo] % 15_} ]
o ICx tol 06mg/mLRl At vlwatd o 2uje] A5 vehd AR By
At A EWe) BTE SANNGFEEGES ICo G 241mg/mL°]21_‘lﬂ1 o RE
ol E E33le] Sephadex G-25, Dowex 1X-8, Sephadex LH-20, ODSE S HA|H
AAE B2 1Cx00] 06mg/mL o2 B8k ch
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Fig. 2. Inhibition of angiotensin converting enzyme by black soybean pigments.
= Kumijungkong #1, o : lioumkumiungkong, B : Miyang #95

Xanthine oxidase XUH

$3¢ 907t 9 239 24 hypowanthined xanthineo] A xanthine
oxidased] F91Z A8Hel 2] H%) L A4 E2Y xanthine oxidasel Mo}
Feg i3t flatoproteinolth, ojeldt Q4

QAHS AABE xanthine oxidased] W& &
AANEsS 54F 23 Fig 304 vdeid A 2ol A/ F59 Hax EF




250ppm ol A = 709 0] A+ 3:2*%“4 AqASe] e ALE e 125ppm § X0
Me A9 50%9 AdsS EAFAoH, o)F AT 159 anthocyanin £ 0|
500ppmell A1 596%9] Z'IEHE‘?E Ho 714 =9kt} Xanthine oxidased) 42 50%
A sle L ICo2 ARE 159 A$ 0118mg/mL, YEAFZL 0165mg/mL,
2 %B2E 0163mg/mLE UER} 3] 5%o] BI% F FE2EY XOase A3
Zgol A W3l el WERe F5 50| 400ppm FEA 531%E VEhd ARE A
o AsjeH FASH detgon Z 5ol Mg A B3] olHE FEE
e & Ades BHoH, £29 polyphenol EFHGE ¥ AHHES
B2
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Fig. 3. Inhibition of xanthine oxidase by black soybean pigments.
= I Kumjungkong #1, © : lipumkumjungkong, & : Milyang #95

Phospholipase A2(PLA2) X0 &%

oW Axd LEx3p, FrERA #8942 AE FR synovial fluidel A
=M FHE LAY 45H #AHE A Bt ‘E AL E ¥R 3l
T cPLA2Y AHBAL A¥E A (Table 1) ¥ =7} 125pg/mL
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o] HLE XA H/BIAE o 47 AELE 9, 977, 9% AdfTE EALH,
156pg/mL7} 58 A7189S Wl 46, 57, 30%9 AssS et 44
AFo At AsRdAAE Aalsol vind EA FAHALH sPLA st
AN AslsE JerllA] Fol E0)AS HAFY, ICod AR £ A3} 197, 107,
253ug/mLE AFAART /MY A Jvedon gFRus Ay A Ats
B9 A& AT AL Asdd. A T NTFEHE gd 1-
desgalloylrugosin-Foll 9|8 cPLAzo tjst EAHE AW E Z3 DGRFEEE 5
7R T 848 ARANA T GEHA e BRSH [Caogt 32ME
e O™ 60uM DGRFe] 93] EA&Ado] &As] JAEAC™ sPLA2S B4
g3t AHE YeplA o dAge 2HE Yt

Table 1. cPLA2 inhibitory effects of anthocyanin solution of black
soybean pigments

Sample ICs0: {ma/ml)
Kumjungkong #1 19.7
Houmkumijungkong 10.7

Milyang #95 253

Al
AART A4 g AR A7) Y5ty AT vk-2E2FEH fA @ A7

§ AHete] B A3 Table 200A B upe} o] A7 e A AEQ
HT29 cell lined] thd MAFEE AE F4 A& A FF EF
05mg/mLe FEAAM 50% olide A &L Ueplo F4 JA 5ol 2 ALE
Uehton 1 Fox Dof 9559 AL 66%71A] QA SS vehlo g =2
&S ek T8 Az fEY 7h A E<Q] HepG2 cell linedl] Wi Al 2
A GA5S & ZA3} 05mg/mLolA AAF 155 21%E HLY @ FAS
QA T2 EZNME 564%, 582%E 50%0°]42) As5< Uehlol HlZd a3}

foofN ¢
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7} AE AR Yeigth vhgA Fe9) 7kt A E<Q) Hepa cell lined that A%
£ 23 HepG29t Ak 23E B Al £F SAME 2 HB3 X 5
A A gl M B ALE Jeh A4 AJEo) Rl AAF 15 Hoe A 7t
A BFE SRS s W 22 Aol e ROE FAHYUh o] o)
2% GA AR SAMGY F HE9) £E4 O (BWS)FH FAHA fA Y
T4 o (MWS)S £33 9] mouse leukemia L12100] )3 SHE F2] A5 0]
600ug/mL2] FZo}A 86%%} 89%2 UEFRoH, g FWo] HIF HE uF A
THE 9EF0E A2 UFFEEY AT T JAFE BEE 9 21
9 F2E FAA 7MY B2 AFFol 05mg/mLY FEAA 58%< FH v}
HAAF 29 G XA dg Agso]l o £ 202 JBgdEn

ml

F

T
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Table 2. Cytotoxic effects of anthocyanin on human colon cel(HT29), human
fiver cel(HepG2)and mouse liver celiHepa) by MTT assay

{unit © mg/mlL)
inhibition rate(%)
Sample HT29 HepG2 Hepa
0.25 05 025 05 0.25 05
Kumiungkong #1 123 52.4 13.8 421 53 40.6
llpumkumiungkong ~ 10.4 63.7 16.9 56.4 82 534
Miyang #95 6.1 66.0 215 58.2 131 64.4

F34 ART ZUNAE 1% HC 90 4CoIN 24A7
membrane filter2 & F Sep-pak plus Cis cartridges FHAA
2 EEE £3AA 0TAA w53t 48 A sAh

ARF A A F59 2AL99] A2EA 2948 AHE 2 1EY A4
+ angiotensin converting enzyme A3|A A= AAL 13, ¢EFAZJZ ¢ L%
9%Z oA ICso= ZH7: 022, 028, 0.38mg/mLE YEh} AAF 1871 7P 539
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. BXd #H3F= xanthine oxidase A A A2 ICso] 7zHzZF 0118, 0.165,
0163mg/mL2 YEY} angiotensin converting enzyme A3 A oA FL351A AA
FT 1371 7V =A vERt. 395398 49E 23 PLAE 50% A ste
ICso7to) 197, 107, 253ug/mLE Ve o™, A E =2 dA5S 43 25 7
Zte) ANE F UYEF 6B57F 05meg/mLY ETdA A fH9 2FY AEF
HT-29 ¥ A3} w92 {3 7hF MEFQ HepG29h Hepadl wWste] 2tz
660%, 582%, 644%9) A5 S B NE £ 7P 2 FHERE Ueigdth o]
g A2 & 9 Fdadeide it M4 A AT 15RYE 97 4
& Aol FESE o] d /AT 2FE Yehiiglen, d8 71 71e48E 7
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