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M5T %, R, BEORILA ML AEAER % WEE L 72,
[HE] REHGT OB E 7 Biff & KT 1 sfE. 1V 75K 12%, KU cyanidine - 3 - glucoside (C3G)
B L7z BEHBE 7 —F 7oy =2 A ORBE, 80°COHIKT LKEMHM L, Fliii 2 4372,
WZBE, SRR & TIERIC O CRIBRICII R 2 15700 BELROSHIERIL, B e b7 v 7
3 ¥ (human serum albumin: HSA) - Glucose #{LSUG € 7 VMG, MEPOR &4, #HOLME AGEs 4B
PIHIVE R 252 L7z $URRALVERIE DPPH $£12 & D IE L 7zo RO A v 7 IR BRIV C3G & 1E, Wi
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RO, B (FIE#EE 7.5 mg/mL) @ HEE(LAE 13 5% K T286.1 pmol-Trolox %4 & /L TH 572,

AV T IRy I TEBIYFEEOH % CHFEE LT, CIGIIFHETICOAGED Sz,
[#&5R1 B3 80 1 AGEs MIHIEM . M OHEBRILIERNZ A L, L AN ABAER 2 AT A ERTH D S

EHRBEE NI,

KEY WORDS: 25, ##{b. #kHE{LiEY (advanced glycation end products: AGEs) |
il LA, cyanidine -3 -glucoside

[FU &I

TN IA=AR TV b= AL D@L, MG
BOWTHRERTREREETH L, LILrL. INHORETT
Pelg, BN OEAEOT I L FFBEWICHEET S0
Z O RIS IEHEL OGS (glycation) & FEIZ A, $EALBROE
A A % R TR Lo A i) (advanced glycation end
products : AGEs) DERIZELY, HRIZBITE 2Ol O
BB, AR IR (512 7L 3 — A 140 mg/dL
Dby 2,34 2) 22 E L CHEM 7 v a -2/
BUIREL 7V 0 — ZPARREEASELAL, B L7270V 7T e N3
(-CHO) LEMOYE & S EHEA RS L, SO
SRS 7V 7 e F 2 A, S5 h% i Hi AR IR RS L
THORERR TV TR EERT 2>V, ez 0Bi%
ETVTERAN =26 179, BB 5415 —
FROSFEE T, BBRBM VI —-20FE B L7V T R
REBAERRTFROTIVEEORIE (V78RS
KT Y FUALEWIZE) (2% 569 555, P CTAL
WEEHE 7V 7 e R (glyoxal: GO, methylglyoxal: MGO,
3-dooxyglucosone: 3DG) AS AL LCIEH LT, 4
B AR CTAGES T KT 5, —HE T, 7T
FZNXR =71k o TREIZAE LTV T RIEAVERZ L
LERERT L7200 % P E LTOIEHL, 2497 —F
BOGZ AR TR A RN E B 2 AGEsIZZ L S € 5,
A7V 7 B H Y B R0 I8 N R A 3T & SS9 %
720 7 < MR At L CHIB I R0 ML N B EE & A
L TAGEs{bL T, Z Dl R HE O A4 B 2 HRHE % B
T 5

AGEs 3G & & QIS HERD S T F Mk - EiRIcH
L CRIERE G, AR T 25 SR L, FERE
B CAREE B B EAL Y, BT T NA 7 —
RIERINRES . BIIRAEALAE® 72 & 0 A 5B EIR O JAE R0 1 8
WZB53 %, BERIGIZ & 2B BB A7 O—HOH
SIIHLARL A LIFIEN TV S, F4E, BEL AL AL
BALEIREST B EREATO—2TH L EEN TV,

217 (Glycine max 'Kuromame') (ZFE) % = A 15 >
THbAYV 7 TR % EELKE (Glycine max (L.) Merrill)
OMETHLI L. LT, EATHIZE TEALA ML AHH

(2)

TER 2 G ST ',

BEAL A ML ADARIZ I, BB O] HELBOS o 3
il HEALBOS A B 0 53 % - HEl % &35 T s a1,
AW TR T O A ML AEEIMERAICEE L, 2tk
AGESs £ R/, DPPH (1,1-diphenyl-2-picrylhydrazyl.)
FYHVHEETEN, a-7Va vy —BHEFRHN., BEER
V2 & B U il b S & RRGE L 720

ik

(1)

LRGSO € F V&M, & M7V 7 2 > (human
serum albumins: HSA, lyophilized powder, = 96 %, agarose
gel electrophoresis) % Sigma-Aldrich Co. LLC (St. Louis,
MO, USA) 2> 5 A L THEA L 720 £ DB O EE I35k
F721HPLC 7L — FOb O &5 L7 4 v ARDGMSE A
S ORI 72134 94 7 A7 kRt Gkl »
HREEA LT L7

(2) #H DT R

AN TR BT 7T RfEE KT 1R (Table D), 1
75 R 124, U cyanidine-3-glucoside (C3G) % fifi
L7zo Bk 7 —F 7 a4 —% o TH##E. 80°C
DOEOKT LR A L, S E 572, S5I1250&, 2%
Tl 7 & F-REE 0 CRBRICHNIE T %2 15720 SR O
SR (mg/mL) (&, SmLOGEHIEEE 7V I b LA 12
D, 120°C, 1207 O REi R TEREE LEH L 722,
FEERIAT T ARG L0 B 458 25 3 mg/mL., 7.5
mg/mL., 10 mg/mL {27 % X912, EEBALRIRUEHl X
B 23 I FE A% 3 mg/mLIZ 7 % £ ) IS HE K CHiB L Cffi
M L7zo BRI, 727)ar3fazzneny xAFL
AWK F TR, I —IVERMLTE2ICER L. 0.01
mol/L V) » BB i (pH 2.6) THHi L7z 7 F MALE
WEAR 3 A, ~ O VLR R 3 II o b 28 ) — ViR
fg s 7-b D% i L7z, aminoguanidine (AG) 134§ #7K
T 1 mg/mLIZF# L 72, acarbose (345 %7K T 3.3 mg/mL
WAL 72
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Table 1. Sample profile.

No. Sample name grré)éiuction

1 Tanbabudoukuromame Kyoto

2 Hikarikurodaizu Hokkiado
3 Hakodatekuromame Hokkaido
4 Tanbakuromame (bittyu) kuronowarai ~ Okayama
5 Gannkuimame Iwate

6 Tanbakuromame (tobikiri) Hyogo

7 Kurosengoku Hokkaido
8 Daizu Hokkaido

(3) BEAL BOSHPHIAE R D #RGE

AL SOSIEIER OMFEICIZ e L TV 73 -2 )L
2 — A (HSA-Glucose) HALEIEE TV A ML 72, i
{LROEEIZ. 0.1 mol/L ) > FR#E i (pH 7.4). 2.0 mol/L
glucose. 40 mg/mL HSAZ L L 721%, TN TR
0.05 mol/L. 0.2 mol/L. 8 mg/mL. K% 1/5F 2%
BEHIBMUL7ze Z D%, BEALIBE % 60°C T40 K
BoG & &7:%, v~4 277 L —F)—%—TAGEsH R
)6 (BhEdE R 370 nm/ R HER 440 nm) 2815 L 7zo kR
(reference: ref) 1. BEDOMN L VICEEORFIKEZ M Z .
4TS 872, U1 AGE s A BHNHIVEH O B P xt
MICIZAGEs A HEH & L THIS N TWwAHAG 1 mg/mL
rREEHEMAZ DM L7, #EMHEIXS5 pg/mL
quinine sulfate D # G % 1,000 & L7z & ZOMRE & L
THEH L7, 6t AGEs ERHIHI I LIT O ic o »
THEH L.

HOETE AGEs A HIHIEE (%)
= 100 — {(sample Glucose (+) — sample Glucose (-)) /
(ref Glucose (+) — ref Glucose (-)) x 100}

F 72, 1Cso (T HEBORE O E L AGEs £ I R 2 5
EAEER L, MJREMEZ RS, BFEMRy=50&1L.
X D% RDIzZ0 TIED50% A HEEE (mg/mL) %
ICso & L720

(4) DPPH 5 ¥ A Vil ZEIG P0Gk

DPPH J ¥ 71 )V i 22 1% 1%, Trolox# fZ#EME & L C
ZOMYEEZGEHT 2 HETHE LY, 96X 7L —
M2 Trolox 0 ~ 16 nmol/assay & #E 25 ~ 100 plL/assay
#437EL . 200 mmol/L MES # i, 800 umol/L DPPH
B2 MU ERT200 MRS #H, 7L—F) =% —T
520 nm OWOGEE &M %E L 72 DPPH T 2 7V i i 1%
Trolox TERL L 72 AIFEMOME X % T, S o nE
M9 A Trolox & & L TRD7, EafEHIFEL 5k

Manufacture/Seller

Kyo no Kuromame Kitao Black beans
JAJA Obihiro Kawanishi Agricultural Cooperative ~ Black beans
TOMIZAWA SHOTEN CO., LTD. Black beans
TOMIZAWA SHOTEN CO., LTD Black beans

TOMIZAWA SHOTEN CO.,LTD

Black beans

TOMIZAWA SHOTEN CO.,LTD Black beans
TOMIZAWA SHOTEN CO.,LTD Black beans
Hokuren Federation of Agricultural Cooperatives Soybeans

7.5 mg/mL. EIERALHEEHE B 5 3.0 mg/mL %l
H L7,

(5) FHHPLCIC L 2 BE DA VT 5K VIiHr

BE 7 RE I WHEOMBEEE TERICEEINL A
VIR REOEEERREST S0, BETREOHK
Fl L & K O BRI % A HPLC W2 L0 4001 L 72
HPLC (2 X %557 44 1& Table 2 12758 U720 $liiRIZ &
NDEHEARIWE, 77V 3WE. 72T VALEHER
3WE. v~ VALEHER 3 WEOBREL. KAV T IR
VIR OREHEDO 7O T FADE — Z R E D LI
AR AERE LB L7,

BRERER

ek 345, 727 ) ay3fax EN NI AF IV A E
FUR, TH/—VERML TEAISEM L. 0.01 mol/L
) v ERRRME W (pH 2.6) THAMIL 720 7 FIOVILELHE A 3
fi, ~ 0O = VALECHER 3 XGOS T8 ) — VIR S
N72H012,0.01 mol/L") » EEfEME (pH 2.6) THAHI L 720
%Wk 20 L % Table 2 D 53 M1 4412 5% 5€ L 72 HPLC IZE
AL, MLz SREBEYVREL, £V T TR OREE
FEfE (RT: retention time) ZHEFEL 720 1V 7 TR 6F&
(FEAER3IWE, 72703 r3WE) %A L. 0.01 mol/L
) ¥R (pH 2.6) T10~ 1,000 5124 L. Wi
AR L 720 7R F VLT HER 3 WE . ~u = VLR
3WEI1HE S D2~ 1,000 AL, EB L 720 A
L&A 20 pL % EiL & A5 H 4T HPLC |2
EALMGE L7z,

YOTIDAY T ITROERIE

P TINE00I M)V EEER (pH 2.6) T2~ 4f41C
WML 7ze AR ZZREHAW 20 uL & AV 7 TR v R 3EM
WARMERRE & FAR O T 4 CHPLCIZFEAL . MIEEL 720
e hoFREREREZH, KV TVDAL VT TRy
mERDO,



(6) WMAHPLCIZ X5 dcyanidine-3-glucoside
(C3G) 4#t

B 7mfle R 1 mEOMEH & FHEBIZEEINS
cyanidine-3-glucoside D& & 2 M S 570, BE T
Tl D EIKINIE & KT BRI % #AH HPLC 12 & ) 43
M L 720 HPLCIZ £ % 537 et 13 Table 31277 L 720 HliHh
WIZE £ 5 C3GHREIL, BERDRGHRO/7u< N T
LAOY — 7 WL b LI EMEERLEWL L 72,

RERIER
C3G MR TREAITER L. 0.01 M) > BR#% i
(pH 2.6) CEFE % #lEi L7z &3k 20 uL% Table 3 D4

Table 2. Isoflavones analysis HPLC conditions.
Column

Mobile Phase A
Mobile Phase B
Flow Rate
Column Temp
Detection
Time Program
0
6
20
30
40
45
45.01
60
60.01

Table 3. C3G analysis conditions.
Column

Mobile Phase A
Mobile Phase B
Flow Rate
Column Temp
Detection

Time Program
0.01
6.00
20.00
20.01
25.00
25.01
35.00
35.01

Time (min)

Time (min)

Glycative Stress Research

W& E L HPLCIZIE AL, MlE L. C3GORE:
R (RT: retention time) Z#EFAL72. LT, 0.01 mol/L
)RR (pH 2.6) T 10~ 1,000 6527 L 7EH L 720
TR 72 B IRARE20 pLz ERL s M OG5 THPLC
WZEALMSE L7z,

Y TIVDCIGEHRITE

2 7% 0.01 mol/L) » FR#E i (pH 2.6) T2~ 4
RN 720 AL 72 50RHA T 20 pL & C3G i EE M m
FAERCIRE & FAR O 5T 4 CHPLCISEA L, Ml L 72,
FNENORBEMEHEZH O, £ TVDOCIGEE K
D7z,

Cadenza CD-C18 (75 x84.6 mm 1.D.)
10.0 mmol/L (sodium) Phosphate Buffer (pH 2.6)

Acetonitrile

1.0 mL/min
40°C

UV270 nm
FUNK VALUE
B.Conc 7
B.Conc 7
B.Conc 20
B.Conc 20
B.Conc 40
B.Conc 80
B.Conc
B.Conc
STOP

Cadenza CD-C18 (75 % 84.6 mm 1.D.)

10.0 mmol/L (sodium) Phosphate Buffer (pH 2.6)

Acetonitrile
1.0 mL/min
40°C
UV510 nm
FUNK VALUE
B.Conc 7
B.Conc 7
B.Conc 20
B.Conc 80
B.Conc 80
B.Conc
B.Conc
STOP
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(7) -7 Va5 —¥EEHNOBGEE

a-7NV ATy —YHEERIZ 7y MNEBREOa-7 V3
% —¥ & p-nitrophenyl- a.-D-glucopyranoside (p-NPG)
L CRISE L 7219 50 mmol/L) > F#% & (100 mmol /L
NaCl % 4. pH 7.0). 7 mmol/L p-nitrophenyl-a-D-
glucopyranoside (p-NPG). 0.5mol/L Triszx F# L 72, a-
TVaAyF—=¥id, 7y MNET RN NI 8 = (EARL
S BARHT AR TH) % 50 mmol/L ) > BEAE B (100
mmol/L NaCl # & s, pH 7.0) FFCHREI F A AL, #ls
Sr#E (13,000 x g 2053, 4°C) THELNLZ RiFE L7z,
R4t B8 & 1 C 3.3 mg/mL acarbose # fEf L 720 Fa2—7
T 7.5 mg/mL OFEE B L a-7 v ad ¥y — L
5L 37 °C T 540, BT UL & €720 £ 2127 mmol/L
p-NPG &z 2 1 FE UL & €720 € D%, 0.5 mol/L
Tris % N 2 TRIG 2 IR &7z, SO —HB% 96 X7
L— MZ3EL, 400 nmOWEEZME L, a-7Vvay
¥ — Y HEEH 2 B L7z,

(8) fHT 7 ik

5 i V3P I9 il = BEAER 22 TR L7z,

F BT O ENAGE B EN DA G- (%) 13, Z D
GBLOHERZEDOWTER Lz SIS LT,
FoEHm (ug/g) \ZICso Ml (1/1Cso) D%z #hr T g
19 7% ES G- 2% L E 72, F1F3 (contribution rate) 3.
WORIZHEV, HES N2 TRTCOFMNOEENH TS
W=tk ry7—=VELTEL,

Ci x (1/1Cso,i)

Contibution rate; (%) = x 100
2;iC;j x (1/1Cso,;)

CZTCIHERGr i D& 7. [Cso,i 13 88 AGETZ L D
50 D EHETLIZDIZLEREEE LT,

(9) YO FEIR A LR MHBEIZ T 95
wERE

BB I LT O BIIERIZERL 729 L L7z (Table 4).
BRSO 5] BHUS 52 C D4R A 20 7% L _E 30 e AR il
T, BERATEEIFRED 20N ARBRO H B9,
WEIZOWT T 2@l 22T, MERD»H), L
i L7z ETHEMICSINE SR L FHHCARBRSIICIE
BTN HESNIRBRISKIITE, ARz2T2

Table 4. Subjects profile.

Unit Total
Number of subjects 9
Age years 228 £ 1.2
Body height cm 161.2 + 7.8
Body weight kg 523 £ 7.3
BMI 20.1 = 23

Results are expressed as mean + standard deviation. BMI, body mass index.

ZEDNTEDL N RBELEM ARSI % # 24 &
BN,

REEB ERERNR

WERE IR R L L CL . BEERE. AW T
LVF—OFELZHBEE S THRAETZICRHATS & 2,
ME A % 521 72 (Table 5). #X5% (% FreeStyle') 7' L Pro
(Abbott Laboratories, Chikago, USA) % I L . BRI
HLZHIGE L 7R B R 0 77V 3 — AREE % 15 342 RT
WL, mpEE e L7227,

HB®yOraL

AERBRI L BEHS2 & [ B2 H A Glycemic Index (GI) fiff
RN LAH—T O aN DL IR E N L, WG
AR . DT OHEIEZ 835 L) IZRE L 72,
IEARAS B Rl 70 &0 ANHLRI 20 AR 1L, 5 Bl D)
OEEE T 5o AF, EE), MERITAKERSINN & kR
B EHEMETALIICT L, Fiols, BEAN. 57
A UNEOBNAKIZEEIET 5, ZOMh, BB R0 2
ERITTEZZAONLLIEEILT 5, REHTHB L UY
HZMDTOFRHEZEFTLLH)IIREL 2, Fomts
K OVRRBRAT H a8 B e By & 2Rk 5 5 o RUBRETH (X 6 FRRE
VI FEORERZ &5, BUBRETH &0 B4 H OB T £ T,
T A=V OEN LT 5, Faiats L OO H
DHEIIIRED L N % HET, 2285 LI 12K LL7E o 3BT
L7\, RBRY IR T ECEBB LT O
WD % GG 22 ET 5, WhEOYE, ABHE X
SEREFNE L v SERIILEA TOZ RS L, B,
MR, R ZRBEEE) (A =V, 28V a0 E), BIREH)
AT 5, WBRAERENE, B TETIEIHET S,

BeEREIZY) 7L Prot v — 2Bk 2 H DL L Aj i L
MEIFTICBS B S T D172, V7L Prot v — 0%k
HEHHPIE AR ALV 7 BB R EORIREY L 20o72,
SBRIZ10:00 (2B &G 2 10 4 | CTHEIL 720 Z 01k,
WeERE I T T AR E L. B R T3 512:00
FTYIv s ARERZHETLIIICL 72,

SER AT OBIUL— 1130 1 LU L Th Sl F L7z,
MU BB A A I 2 mr (1EE) . BINEILH 1545
% (21|H), 305 (3MHE). 4554 % (4 HH) . 605
(5H). 9047 (6H). 12043 (71HH) (24 L 7=
WEME L 72,

Male Female

1 8

23 22.8 £ 1.3
170.8 160.0 + 7.4
60.5 51.3 £ 7.0
20.7 20.0 £ 2.5



Table 5. Result of the blood chemistry test.

test item Unit Measured value
FBG mg/dL 784 £ 5.0
HbAlc % 5.1 £ 0.1
IRI uU/mL 55 = 2.2

Total cholesterol mg/dL 191.0 + 444

TG mg/dL 76.9 + 31.8

HDL-C mg/dL 78.1 = 11.8

LDL-C mg/dL 103.6 + 40.6

Glycative Stress Research

Reference range

70 -109
4.6-6.2

1.7-10.4
120 - 219
30 - 149
40 - 85

65-139

Results are expressed as mean + standard deviation, n = 9, FBG, fasting blood glucose; IRI, immunoreactive insulin; HDL, high-density lipoprotein;
LDL, low-density lipoprotein; TG, triglyceride; AST, aspartate transaminase; ALT, alanine transaminase; y-GT, y-glutamyltransferase.

Table 6. Nutrition facts of test food.

Test food Serving unit (g) Energy (kcal)
A 152 212
B 158 272.8
C 153.4 258.7

Protein (g) Fat (g) Carbohydrates (g)
3 0 50
10.9 3.1 50
8.6 3.1 50

A, rice 150 g + seasoning 2.5 g; B, rice 138 g + Tanbabudoukuromame 20 g; C, rice 138 g + Kurosenngoku 15.4 g.

HEESR

ARG TR B ORI FERIFIR SN
TV HEX HVTEIR L, —EH72 0 ORI YR E
%50 glZf— L7 (Table 6) ARWFZE T, RO @WE
K. S0 200, BEES 2Lz WKk EUE [
MDA, HBEEITLH)I150g] (EBEAMNTE,
PREHET) 2H Wz, S0k [oh-F] kR
AT, WaiitX) vz, BEEGIE 2 EEO
(Y BT (FEse ) BE) ] (LREFRSE, 5
W) L [Z0EEH) v EBREOBEF (BTAH) | (B
THFEEBFAME, LiEILET) % H v/,
A AEMIA~CLL, EREIIDTOME) & L7,

AGEIER) © AHKRH150 g + 50213 2.5g (BHkit
Wi :50¢)

B GRBRE) @ WEORAN 138 g + FFE S &) B (Bhok(b
Wi 50¢g)

C (B « WERMR138g+ BT H Rtz 50g)

AER A X A~ C L O IZHUBRB A6 72 10 7 ) THRELL 726

REMBITTRE DREIR
GEVEBAT RE TRR AR % — T OB L 7295
He Lz,

BT R E ORIR
ARV SH ST EDRERA 7 ¥ 2 — )V LU EER
WEZE TR T L72HERED ) 5 UM IZEEEO TR R
BRAVIEHE IR Y S D HERE 2 BRI L 2 N & L7zo BAnHE R
DEMMEZ IR )T HDVHE IR SN2 N BRIMEREIZH

(6)

ML T2 e, HIBRFHEOMFN TE RN LV ER
BRI S 20127 5 72 Ao

et AR AR

RER O VEFEM & BT X e &I RE L, A
ERRBIOEWEHIZOWCEIR, . HE R &% 45T
L CEPA L 720 3 Boeks SR 0 A %) Mk SR AT (3 Rl 1k S AT o 52
He L, R B MIBIUE ORI 2 MAEfE 2 5 BUBRA
BRI A (1HHES 05#H) %72 LW E% 21t
fiti (Ablood glucose; ABG). #1205 F TOIpE
EEALOREEL . i EZ{bE (A Cmax; maximum
blood glucose concentration) & L 72 I F - B AR T 1A%
(incremental area under curve; iAUC) (& H 4 Glycemic
Index (GI) BfZE& DA — 7Bk I WVIHE > THIE L 722,
W EHRAT I AL EHEAT V7 b BellCurve for Excel (FL£31H
A —E R, WEASHITEIX) & Fv 72 MAEE I = 12
#2455 (standard error: SE) TR L 720 ilERAG R OREM
#2121 Bonferroni 12 & A £ E M E O %, WlliRE TfE
FR5 %A (p<0.05) 2 FEEHD (%), 0.05=p<0.1
rHEEMEmDY (f) & L7,

fRIRE %

RIFFEIE ATt R ET 5 EZERMIEICH T 5 MEES
R EATEAER) 28T L CEML 72, #Ek
EFANI RS 3 L CRERNAE % T IcBB L. RAD
REBOSINEFLL . HEMZFRAZEEORM % 21T THEM
U720 BWFEIE—HBAEEEABEALA N L AWSEEO [ A%
e A ICET A MEEEREAYHMBEL. Ak
DEEEB LRSI OWTHRELITV, KBDODH LIS
FhiL 7z (5% #22003, &FEFE 5 GSE 2022-003)
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S

By o0t AGEs A HI1EH

7 S fE O BT OB, FUS AR 1.5 mg/mL 12
BB H6E AGEs LI % Fig. 1\ 2R L7z 7dnfli§
RTOERGIZBWTIS5 % U Loz e AGEs A 5 il 4
B S, FHHEIZ55.5 £ 23.31 % CE#HE + fEi
7. n=7) THholzo NN AGEs A BN A RS &
DolzbdiE, BTH (853+2.5% . n=3), ®RbE» -
72b ol FHERE (i) Bo% (157 £ 03%. n=3)
TH ol BEMEMOELE AGEs A BIPHIER X, F+
WET () Bo%HERT ORY)) o2 MfdEH %
CTRTOMBIIBVTHEED RO LN (p<0.001),

100 4
90
80
70 A

F 72, HOGYEAGESs A B 38 50 % i CTd % ICso &
KoL ZAH FESREH T (0.943 mg/mL) > ERT
(0.894 mg/mL) > FHEERST (fit) B (0.892 mg/mL)
> BAERE (0.886 mg/mL) > JEHEKRE (0.702 mg/mL) >
FHEES GRYD) (0.267 mg/mL) > BT4 (0.122 mg/mL)
DONET ICso AN S o722 L b, ZONETH M AGEs
HERIIEIERAR S o7z HiE LTHELA, KRED
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Fig. 1. Inhibitory effect of Black beans (whole) on AGEs and intermediate formation in the HSA-

Glucose reaction model.

Results are expressed as mean + SD. Black beans were introduced into glycation models containing 40 mg/mL HSA
and 2.0 mol/L glucose (n = 3). After 40-hour incubation at 60°C, fluorescent AGEs were measured by Ex 370 nm /
Em 440 nm. AGEs, advanced glycation endoproducts; HSA, human serum albumin; SD, standard deviation.
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Fig. 2. Inhibitory effect of black beans (by part) on AGEs and intermediate formation in the HSA-Glucose

reaction model.

Results are expressed as mean + SD, *p < 0.01, paired t test, n = 3. Black beans were introduced into glycation models
containing 40 mg/mL HSA and 2.0 mol/L glucose. After 40-hour incubation at 60°C, fluorescent AGEs were measured by
Ex 370 nm/Em 440 nm. AGEs, advanced glycation endoproducts; HSA, human serum albumin; SD, standard deviation.
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DPPH 7 ¥ #V Il FEEIC O W T HllE L 72 KT ODPPH
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DERMPRE o7z, MEZEIZHBIT S, DPPPHZ ¥ 71 )V
205 MO F 3513 369 + 131 pmol-Trolox 24 & /L (*F
WE + EH#FZE,. n=7) Tho7o DPPHI VI IV iEE
EED Do 72O P TROKEP o720, BTH
(550 pmol-Trolox ¥ & /L), & b/NE o725 DiE, FHK
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F#EHIZ BT HDPPH T ¥ AV i GO Pl 244
+ 104 pmol-Trolox Y& /L (F¥fH + FEH#ERE, n=7)
Thoto MOKEPSDBDI., FHESEIRE (336
pmol-Trolox M4 /L), #b/NEho/zbnid, FFEET
(fifh) BEo% (11.8 pmol-Trolox & /L) TH o720 F
7o, W LTKRE DPPHI VANV ERE IO WTD
MEL7ze KEDODPPHT Y HIVIEEEMEIX, FEEE T
143 umol-Trolox 4 #& /L. F##501 pmol-Trolox 24 & /L
THholo REFHEEICBWTIRET 7 HELY LIRSS
INELL TFEICBWTE, BET7REL) SER A
"ol

B4 0.1 mg/mL D 4V 7 5 K > 6 Fl (Fehfk 3
Tr)ar3fE), C3GERMELLEZAH, C3GEAIVTT
RYTETZATA Y, F2AF Y TP D SN,
C3G®DPPPH 7 ¥ 71Vl 21 41Z. 1,080 pmol-Trolox 4

oJ I I I I I
1 2 3 4 5 6 7

Samples

Fig. 3. Anti-oxidative activity of black beans (whole).

DPPH radical scavenging activity of black bean was measured by a method of calculating the equivalent amount
of Trolox using it as a standard substance (n = 2). DPPH, 1, 1-diphenyl-2-picrylhydrazyl.
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Fig. 4. Anti-oxidative activity of black beans (by part).

DPPH radical scavenging activity of black bean was measured by a method of calculating the equivalent amount
of Trolox using it as a standard substance (n = 2). DPPH, 1,1-diphenyl-2-picrylhydrazyl.
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Fig. 5. Isoflavone content per gram of beans determined by reversed-phase HPLC.

Values are expressed as pg/g of beans.
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Fig. 6. C3G content per gram of black beans determined by reversed-phase HPLC.

Values are expressed as pg/g of beans. C3G: cyanidin-3-glucoside.
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Fig. 7. a-Glucosidase inhibitory activity of black bean extracts.

Samples were reacted with 0.9 U/mL a-glucosidase and 7 mmol/L p-nitrophenyl-a-D-glucopyranoside (p-NPG) at 37°C for 1 h.
Absorbance was measured at 400 nm (final concentrations: black bean extracts 0.225 mg/mL; acarbose 0.099 mg/mL, n = 2).
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Fig. 8. Changes in ABG after ingestion of test meals.

Values are mean + SE (n=9). 10.05<p <0.1, *p <0.05 vs. standard meal (A), Bonferroni test.
Test meal composition is shown in Table 6. ABG, changes in blood glucose; SE, standard error.
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Fig. 9. ACmax (a) and iAUC (b) after ingestion of test meals.

Values are mean + SE (n = 9). Test meal composition is shown in Table 6. iAUC: incremental area under the curve
of ABG; ABG, changes in blood glucose; ACmax, maximum blood glucose level change; SE, standard error.
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FHOB\FERUIRT 3 2 F iR A 5 S Twn 5337,

—HT, B2 GOAESEMEY 24N A4 v iFEE
LRI R MHC 7 9 AR ERBH 2 G T 575 &
TP - SIS0 L CRRERY B < TTREME S 3 iE ST
vy 648)0

WUT, BRI E MBI CHRINSNDR) Zatizs
WEEZONDD, TUVF—HRWEFTHERETOR
BEREBEFOERICB W TIE, BIGE, FHEE, BHTho
AT IR VEREREREIZEBETLLEDND D,

AHEZE D HIH

KRWFZE Tl TR T 7THAEAHSA- 7V I — AR TH
Y6 AGEs 42l & DPPH 53 71V & JE FEARTE B9 12 BT L L Z
OFHEAFEREE ., EIZCICGBLIY —HAVTIR L TH
HTlrwR L7z, BT AREMER CHME(LEICKE
ENDHY, BEIHRMTHOBIGRER CTIIAM DAL
NERIMAEDOACmax L iAUCME T L7z U EnDbRE
k. PUBEAL - PUERALAE A & BRI EDEIAE A R RO
BEALA ML A AN TH LI EDRTHICHE N E 572,
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HOG 1 AGEs A2 Bl E A IE B2 7@ 3 X T TR
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nm THH S NEAGESDHRTH L, TNLHDAGEs DI
LT, HROOELEMEATL2EN BTN, #
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Table 7. Contribution rate (%).

Sample No.  Daidzin Glycitin
1 9.9 82.2
2 8.9 82.9
3 3.9 79.2
Sead coat 4 7.5 88.7
5 7.7 75.2
6 10.6 81.0
7 14.6 94.9
1 0.0 25.1
2 0.0 36.9
3 0.0 17.4
Cotyledon 4 0.0 29.5
5 0.0 39.1
6 0.0 324
7 0.0 34.7

463nm) R0 Y v (FhkEM 370 nm/#E K455
nm) ZERHY, yOA) P IIEAREEEEL. EHD
AGEsUIZMBE OB F O T % 72539,

R 7E Tk, HSAFEILE TV E VT, ERROSKMET
Mt S M7zl % 2 e AGEs sk b o b L, #if=x
L7, B TmiE, KEIZBWTHELEAGEsAE
WHEWER RO b, BETHENE TRELNIERMD
KEDo7, ZOFELIY, BEHFKE LD AL AGEs
DERZHEL. ANOFEALA N ABFNIEH X, BHO
AGEs b7 &% B CHRE AR E W I L AVURIB S N7z,

KA ClE, 561 AGEs £ RN HIVE R 351 B AR ER
ETEHOB S 1229w T, HSA-Glucose ETNWVIZ BT %
H0O6 M AGEs &£ B HIE H OMFERE R 226 BRI OFHEE
DFHFFEER LD K E REEM AGEs EBMER»H 5 2
kﬁ“/\frof:o —h. BERTEROEETRENWT L

5, BRI AHEEE THETOFSRLEHT L &
TEROEG DT LY KE o720 PobELIER %
BT DHWFER & L TY —3v (Smallanthus sonchifolius)
RAFNIN=TOHERL) TRV TAF DTV —TIC
BWCEH MG SN TEBY, SO BEEREE RS0
WU EILEIVERADR BN EDRMESINTVED,

72, HSAIZK 9% B 5 GBI > 7V o0t AGEs
AN B T B4 7 IR 6 (Bt 3FE, 72770
aV3ff) EC3IGHOHFEGFEABN L 2L T A, Table 7D &
N0tz MEIHTIR )L FrOFEGEPRHAKEL
83.526.0%. TEHEMTIEIIMI XA OFEGENRLKE
{726 +3.0%THo7z0 F-MlZEHICOATHRE SN
C3CGOHFGHEN449£91 % THo70 TOZ LB

Bz #5013
HHBWRBENT,

HMEVERRAKEVEHBO—2E L TC3GD

Genistin Daizein Glysitein Genisitein C3G
31.3 43.3 0.0 22.9 53.2
29.8 44.6 0.0 23.3 57.2
20.8 37.9 0.0 19.4 59.2
29.6 42.6 0.0 25.2 58.8
25.7 38.9 0.0 19.0 43.8
33.6 46.4 0.0 25.4 0.0
30.6 44.9 0.0 23.9 48.2
60.7 128.8 0.0 441 0.0
394 65.9 0.0 31.7 0.0
32.5 61.7 0.0 36.0 0.0
34.7 60.3 0.0 33.8 0.0
40.2 65.8 0.0 30.7 0.0
37.2 63.1 0.0 27.5 0.0
37.7 62.4 0.0 29.0 0.0

Contribution rates were calculated from the content of each component and its ICs0 value for inhibition of fluorescent AGE formation.
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