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AEHSIITHIR O F A 7RO REZ HH L7z I - A SR & 4 FEOFEE (BEX ., 51, 2T, i)
BOERZEALEZ AL L 720 F72F ADOFEEB S ThH L2 nas v #E (chlorogenic acid) &7 ¥ b7 =
(anthocyanin) &% Mll%E L. PUBEILIER . BUBBALIER & OBIARZ MEGE L 720 WREE L 7242 C o0 ) A il 1 I LM
EVER. PUBRILIEI SRR 7z SRS B 2 MEHIZPUHEALIEA € 3.5 5. BUBRILIE CT4.9 ff oS
RoOLNTz, FAORBBEOEHZLIZBES . BT/ P LIER TS5 % A, TERLI/EH CT15% %
WDETH 5720 —Ti TADUT, LapETHIEESHELIER T35% U . JiBRILEH T60 % Ul Lk

AR HUR ON\KHEZ

FRMAZERERZR 7 FIA I TV —F 22— XL ZHRE 52—
T610-0394 HEMFRELT S < FBEA 1-3

TEL&FAX: 0774-65-6394 e-mail: myagi@mail.doshisha.ac.jp .
HEE  BIZFIEF bmg2003@mail4.doshisha.ac.jp; ) Glycative Stress Research 2022; 9 (2): 55-62
I 1L €= F csakiyam@mail.doshisha.ac.jp; /MREE m-ogura@po.kbu.ac.jp; KRBT ABEI O 23 L TL X0,
EEBHEF takabe.wakako@sist.ac.jp; KFHE— yyonei@mail.doshisha.ac.jp (c) Society for Glycative Stress Research

(1)



Glycative Stress Research

BT L7z FAQHMEACIER . SURILIEH OE I 70 ar Y REORBEPRKE W EHEE SN, LA ML
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FUSHIC

HEALA B L 2 & 2 #AAE{LEY) (advanced glycation
end products; AGEs) O, HFEIEZALRBERIR A DHE.
BHEE, RRAVEZ & ORBEZMRET 2 EHRNT &2 2Y,
AGEs D BIFRAL R HEIMRR T 12 L o TORES LB,
ZOOBALIZHELA N L ZAONER T O—D2 L b, HE
AL AN L AN I B O = . AGEs 0 A Bl
AGEs O 53 gkl 7 £ 03d 7. K4 12 AGEs O 4 3 % #1
W2 RKWELTEY, BFE =75 71—
BREANT LR MG Lz, 18THEOHER/— 7
W2 xR & L7z AGEs &£ HIVE o Bk T, stk
AGEs (fluorescent AGEs; F-AGEs) A= B3l 4E F A5 F A
(eggplant) (Solanam melongena). < b (tomato) (Solanum
Iycopersicum). & 7 % 5 I (chile pepper) (Capsicum
annuum). /371) 71 (paprika) (Capsicum annuum var.
grossum') 7 & O F A} (Solanaceae) DE % skt 4 72
BHIZEDO 5Nz,

FAEE R L DR R OER IR TEOREIEH L S
NTWBIEMTH 5. HARIZIZPEZETEbY, R (5
BEAL) bR S CwizeEz o hTwaY, Ak
HAREWIZREDORE S, B, @R EPERZL170 LD
i (variety) 75 V) . IO K EC R LA L 7o R
M 7 SAEASHE ST 3% F 729 A HAREN CTHHE
wOLWEY & L TRMKER D DIREREDO—DIIBE
SNTHY ., HEN L OBRPERCSELTFETH LY,

ARRRGETIIAEAL A b L 2 HHFEM O F AERGEE By
2y Bt e U CERIOTREZ: F AZF5H L, FublEfLiE
Al (antiglycative effect) ¥ X U'BtEE{LIEH (antioxidative
effect) &ML L 720 EMIETID F A7 Wil %2 KT 5
LB, 4AHBEOMA (FE, B, 2T, ariED)
BOBALERREL 720 SHICTADTEER S THLH 700

-
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Table 1. Characteristics of eggplant samples.

Sample variety general shape
A Naga-nasu long ovoid
B Oonaga-nasu cylindrical
C Ko-nasu ovoid
D Maru-nasu globular
E Mizu-nasu pear shaped
F Bei-nasu obovate
G Shiro-nasu pear shaped

Purchased at several supermarkets in Kyoto prefecture.
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7 W (chlorogenic acid) & 7 > b ¥ 7 =~ (anthocyanin)

EEE L. PURLIEA PURRILIEH & OBIFRZ BERE L 72,

MEEFE

1) ¥

ERHLZREIDLTOA = =B ALTHAHL
720 & ME 7 v 7 X~ (human serum albumins; HSA,
lyophilized powder, = 96 %, agarose gel electrophoresis) %
Sigma-Aldrich Japan CREH#SHERX), 73/ 77 =Y~
(aminoguanidine hydrochloride; AG). () -6-Hydroxy-

g}{;

2,5,7,8-tetramethylchroman-2 -carboxylic acid (trolox) .
yoanay yEE (-)-F = — A iEEE KA1 ((-)-quinine
sulfate dihydrate) . 1) 7 )V OEEE (trifluoroacetic acid :
TFA) (38 L 714 v A FGHEE T3 CRBRFF KRBT
2-(N-FE VKDY ) 28 2k (MES) ZFR{-/Ls:
WFZERT (REARIE 1223 HE) o 1,1-diphenyl-2-picrylhydrazyl
(DPPH) (X Cayman CHEMICAL (Ann Arbor, Michigan,
USA)s 774 =3~ (delphinidin) |3 #HE (L 22078
i (TREEEAT) . ZOMoRE LM F 7213 HPLC
L= FObDaELT7 AV AHAHMETEL 2T T A
7 A7 (ORI RERT) 20 S WA LT L 72,

2) WF

AEHI W2 F 213K+ A (Naga-nasu) (A). KEF A
(Oonaga-nasu) (B). /h+ A (Ko-nasu) (C). #+ A (Maru-
nasu) (D), K7 A (Mizu-nasu) (E), k7 A (Bei-nasu) (F).
F17 A (Shiro-nasu) (G) ® 7 b fE D K % i L 72 (Table 1)
FAREIEAY (hull) &5 (calyx) ZHY Br O L 72,
F 2L FEBFN D A — 78—~ —4 v N THEA L7,

color of skin color of calyx

violet violet
violet violet
violet violet
violet violet
violet violet
violet green
white green
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FADRFEERHMENLTICH v Ma, 7T A3 TREMH
5K (100°CLLE) TR 7z, BEX @A w5
Kin L. BAH DS &RIKD5E 5 F TERHY S 4/
BEVN T2,

b) #F

FAOREEXEYY L, WHICHE RO E % wi

TR X v F o= X=TRGEZHY) . ER 7TV —

HIFHF (FEIwF—E o, KRBRFRET) I2F v/ —

F (ROFE, R IX) 2800 mL i+ X, 170°C

T3 ~545MHBIFC. EoREilho729 43I0 7T

Y L7z,

Vil

FAORFEEZH 3ecm A D . 800 mL @ il ik

T4 5 MHiT.
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4) FREHIHE O VR
EFABIOHBEEZEDF AL, AT AR, IREG R
Petit Mini (FOfLEESE, B LIRRE 1L % {4 L 65°C. 100
MR S w72k, 7—F 70ty —THERILL 72, 5
FHRE B O AT 0 ) BRI % 1T 5 720 #5727
AFIRARZIEEZ OB K12 g 230 mL 7 5/ — V22057
MZE . mOoHc L) BiEEZBREL, £51218mL 7
N ERINZ20 5 HRER, mOoEIC L) RiERBREL
720 COBNRMEIE2 BIHEY R L7 £k, BiIRLHERE
DI RIGEFE L CRIEI R E LTzo

SR B R 2 g% 70 % T %/ — )V 40 mL HilZ
AL, 50°C T4 RERhL A, @058 L7z B3 & B L
THzo ARHIHER O B3 (mg/mL) (91 S mL
%120°C T2 B R S/ 0BEENSHE L2,

5) HLBEL/EH oW e

POREALIEH OMGEIZEER 'V % 2% 1|2 HSA- 7 )V 3 — 2
HEALBURE 7V 2 R L. BURHINE i o [B T 45 i B 0.3
mg/mL (1281} % #5567 AGEs (fluorescent AGEs; F-AGEs)
A0 & BEGE L 720 F-AGEs iX AGEs Hi k30t (b2 ok
£370 nm/ #O6# K 440 nm) % #ll%E L 72, F-AGEsi A
YF2NR—MNEORUSTE R OWEE % 5 ng/mL G ¥ = —
0.1 N lRAE I O FOGAE % 1,000 & L 72 & & DA i
ELTHB L 720 BALRUSHEERORY 74 73 b
O — VWEIZAGE R L 720 F-AGEs ® A B FHE 3 (%)
B IChE o TR L 720

6) BLERALAEH DI &

PR AL/ I ZEL Y % 212, Trolox THEM L 72 [/ &
MO E 2 HWC, BRHEI (B4 1 mg/mL) (24
L4 5DPPH T ¥ 71 ViHEE M % 72 L 720

DPPH 7 ¥ 71 WiHZEEO M E L EIESiREE 1 mg/mL
DOFAHIIE (25 ~ 100 pL). 200 mmol/L MES #&1# {fZ
(pH 6.0) 50 pL. 800 pmol/L DPPHAE50 uL. 50 % =
&) = WAKIEW (0~75 L) #~v A 2707 L—FrD7x )l
[ZHE 200 pL & %2 % &) IR A Ly Zin T 20 45 [ X
5. 520 nm OWIGEE 258 L72e £ Dk, SURHIlIE R
N & WOGEE & O —RIMFHEMOME & % K72, DPPH
TV HNVHEEEM I, BOR E MR BOG 28720 ~ 16
nmol/L Trolox & i @ FUSE 2> 5 15 5 L 72 WGEE D — ik
HREMOMEE 2, FEHI RO MJEEHROE X TR L.
BT 557 B 1 mg/mL o 3 EHl i Trolox 24 & (trolox
equivalent) (umol-TE/L) & L CTHH L 72,

7)) r7uuy Y BoOE

D 7 00y L BRI % BE UV IR
BCHIlE L7z 7 uu s R B BURHMN 1 200 pL &
1% TFA%Z 50 uL& A%, 4787 L — D7 x )V
WIEA L. 330 nmi2B 13 2GR & 58 L 7o
D auy Y RERE (ng/mL) (&7 0y s BB
LEWL.

7Yy T=rolE

HHEO T > b7 = VRIS E 2 EF UV IO
ECHBE L2 7o o7 = ViR EURH i 200 pL
E1% TFAZ S50 L& R G R, ¥4 707 L =D 7 x)V|Z
WL, 540nmiZ BT AW E Lz, 7T T =
VIEEIERRCHE LTV T 4 2D Y OB, ST
V74 =Y v Y4 (delphinidin equivalent) (ug-DE/mL)
ELTHML,

HEtEET

W52 0 3 B o T i £ BEAE R 2 (standard
deviation; SD) T/R L 720 MIEMBEDLIKICIZT 22— F —
% B (Tukey's test) F 7213 4 v ML H LB E
(Dunnett's test) & V720 AHBITEDBEATIZ E T v > OFFER
BB v, 0.7< Il = 1.0ZEWHIEME, 0.4 <Irl
=0.7FMBMEHD . 0.2<Irl = 0.4%AHBEMED Y &
L 720 MERTERATAS FALE R 5 % A (p<0.05) # AL
L 720 #EEMHENTIIEZAEETENT V7 hBellCurve for Excel (11
KEMT - A, FEEHEX) 2 L7



i R

1) bubi{brer & bisfere

R T R EE 1L - A 7 Al (A~G) T25.2 £2.2
mg/mL T - 72, B EE 0.3 mg/mLIZ351F % F-AGEs
A AIHIER L C A%kl (88.7 £0.9%) Z7x L. BASE/h
% (254 + 1.2%) 7R L 72 (Fig.1). [AB:Z DPPHZ ¥ %
WHFE M C 25K fE (165 umol-TE/L) # 7R L. G &
D % [AfE CTae/ME (33.7 umol-TE/L) % 7R L7z,

A D F-AGEs A B 2 AT (74.6 + 2.6 %) 705 .
215 (75.5 £ 1.4 %) THRAMEEZRL., fanigl) (364 £3.4
%) \ AT L7z (Fig.2)o [EEkIC DPPH T 2 % Vil G
FHEEET (117.8 umol-TE/L) 7* 5. Bt % (134.7 umol-TE/L)
THAKME £7%1, #iT(47.1 pmol-TE/L) TH/MEZE R L 72,

i i © F-AGEs 4= sl ¥ 5 &£ DPPH 7 2 71 )V il 1%
HIZIEOE VAR AZ R L7z (y = 1.8413x —13.598, 1 =
0.756, p <0.05) (Fig.3).

2) runs R LR A ML R PR

F AT Ol mg/mLpicE&EIns o0l Uk
IR EHAT86.5 £ 1.8 pug (C) MARMHAT15.5 £0.2 ug
(B) T, 5.TEOEBFBO SN2, Ao o0
VB THELRT (46.5+0.4 ng) LI THEE (51.2+ 1.4
pg) TREMEER L, g (111 + 0.1 pg) THREEE
AR L7, vana YBoOMBIZ L 2 ERIT46MH -
7o @FEHMANE O 7 va v BRI PUELER (y =
0.2846x — 5.5247, r=0.900, n= 11, p < 0.05) . AL
ER (y=0.3393x + 4.8972, r=0.784,n = 11, p < 0.05)
EBIZIEDE WM 3 STz (Fig. 4) o
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3) TN T = vE L A ML A WPHIFER

F AT RO 1l mg/mL Fo7 v 7 = v Eid
30,722 +0.015 pg-DE (B) . # 77 0.106 + 0.006
ug-DE (G) C. 6.8f5 DA &7z, A D i
DT YT = VIEMERET (0.673 £ 0.017 pg-DE) &
T, BT b M (1.374 £0.029 pg-DE) 27k L, &an
TR b Al (0.070 +0.002 pg-DE) 278 L7z 7~ b
VT UEORBIC X 5ERIT19.6 f5d o 1o EEUEHET
WOT v 27 = VBRSPS IE D55 W ARBIE: (y
=0.002x +0.0236, r=0.353, n = 11, p < 0.05). iRk
TERNCIEOMBEYE (y = 0.0033x + 0.1543, r = 0.429, n =
11, p<0.05) 2558 bN7z (Fig.5) o
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1) > 2 OFEL 2+ L 2 BHIE
FAREROREBHBSIE o0 Y RET VYT
=B, ruur RIS OMPYICEEN DK
)7 x /) —)VCTh 7 =i (caffeic acid) & F F# (quinic
acid) D AT VLEW TH %, 7 an Y ERIZIIHERIL
TER PUBLIER S SiTwvw s, FAREDOKICE
FNLEOWSTIET 7 =T, 7 A= (nasunin)
(delphinidin 3-(p-coumaroylrutinoside)-5-glucoside).
delphinidin 3-rutinoside. delphinidin 3-rutinoside-5-
glucoside 2% ) . TNHDEHERLEIIMIEIZ L o THRER
Y, CNEDT VN T = Y IIIRALER 2 AT 51017,
WAl L 729 A TEAEDT0 % % 7 — VAl 2 i pubE L
VER EHURRALTER O 5 255880 H 17z L LIEFH O S
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Fig. 1. Antiglycative and antioxidative effects of eggplant varieties.

Data are expressed as mean = SD, n = 3 (F-AGEs) or mean, n = 2 (DPPH). The concentration of extract,
0.3 mg/mL (inhibitory ratio of F-AGE formation), 1 mg/mL (DPPH radical scavenging activity); A— F,
Eggplant varieties are shown Table I. F-AGEs, fluorescent advanced glycation end products; DPPH,
1,1-diphenyl-2-picrylhydrazyl; SD, standard deviation.
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Fig. 2. Post-cooking antiglycative and antioxidative effects of eggplant.

Data are expressed as mean + SD, n = 3 (F-AGEs) or mean, n = 2 (DPPH). The concentration of extract,
0.3 mg/mL (inhibitory ratio of F-AGE formation), I mg/mL (DPPH radical scavenging activity); Eggplant

varieties; A. F-AGEs, fluorescent advanced glycation end products; DPPH, 1, 1- diphenyl-2-picrylhydrazyl;
SD, standard deviation.
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Fig. 3. Relationship between antiglycative and antioxidative effects.

y = 1.8413x — 13.598,n = 11, r = 0.756, p < 0.05. The concentration of extract, 0.3 mg/mL (inhibitory
ratio of F-AGE formation), 1 mg/mL (DPPH radical scavenging activity); A — F, Eggplant varieties are
shown Table 1; Cooked eggplant varieties was A. F-AGE, fluorescent advanced glycation end product;
DPPH, 1, 1-diphenyl-2-picrylhydrazyl.
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I, Antiglycative effect, y =0.2846x — 5.5247, n=11,r=0.900, p < 0.05;
II, Antioxidative effect, y =0.3393x + 4.8972, n=11,r=0.784.p < 0.05;
The concentration of extract, 0.3 mg/mL (inhibitory ratio of F-AGE formation), 1 mg/mL (DPPH radical scavenging activity); A — F,

Eggplant varieties are shown Table 1; Cooked eggplant varieties was A. F-AGE, fluorescent advanced glycation end product; DPPH,
1,1-diphenyl-2-picrylhydrazyl.
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II, Antioxidative effect, y = 0.0033x + 0.1543, n =11, r =0.429, p < 0.05;
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Eggplant varieties are shown Table I; Cooked eggplant varieties was A. F-AGE, fluorescent advanced glycation end product; DPPH,
1, 1-diphenyl-2-picrylhydrazyl.

(6)



F A DREAL A b L A IIHIE

AT R ISR S, T oRibih 2 o
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. BUBALIER & @AM R L7z Lo LIl 7 &~
N7 = VBB PUBELIER X 0 O BUERLIER & oM B
HEProlze —H, FMEICEENE 7007 Y ERIE
TRV T I b2~ 242M5EmikETH Y, kL
e, PUBLERIC 7 aar YRR OBEVDE 2 5z,
FERN—TI2R ST EFT AR 72/ = VG E TN
%o 18T DN — T DOKR) 7 = ) — Vigh
EPUEAL/E OBIGR % FAS L 735 5% DU LEH 0 iR S 13
WA 72/ = VIEEEHBE L 20o72W, ORI
Y O HREALIE 25K Y) 7 = 7 — VPO 12 b
5 LR LTS, 28U LERIE S 7% v 8
BV T TFHRRBEOHCAMEIC L > TR 2 2 L5
HENTWDEY, FAOTHELIEN . PUBLIERE, FE
ZEENLB T OERLERMEI L IZE R L 0D, 7
OuyyBEORENPRKENEEZ LN,

2) FADOFTIENZ X B BEAL AN L Z P 0 g2

T ADAE A% 4 FEHO S CHRE L 72 %o RIS
k. T LR, JBRLER RO 5z, REICE
VT B PURELE O ARG & T, BEEL BT
5% KMOBEWTH 5720 LALAIT, daniEiF clapuhl
EVER 2535 % DL i U7z [ RR IS DUERAL VR I8 & |
17T 15 % £ OYEI. 4T, BEITF T 60 % Wb L7z,
Ty RMPEITIIA T @ RAFICF A28zt L7z
C EAHEAL - BURBILTER A O— R EF 2 SNz, dan
EITTIE, REOEOAPEOLNLZ b, QnRFPD
MW FIC L 2 F ARG OGS RS HE SN2, 700 Y
fpl7 o b7 = VIERBIEOBIC X o TEEE =T 51T
REMEDS D B0 L2, FAFOZouy VERIEA L AT
BEETI0% BN, BT TS DIET & AL/ S o 72,
FT N T EAE LR TEES T26% 4. T
Tl04% ML 720 FABICLZ 7007 VEERRY) 7 =
=V OBIMEY ¥ A4 £, r— L THE IR T
%o FAEIC X 2P ORG OMIME, MBIz L) A
FBEOMMAENZ L L2 MBEOZ LICRINT 5T
REMED D 522, B3R/ N— 7T OIBGREIC X B BUbEL1EH
DEALE BGE L 7285513 7% o BRI OBRRILIEH % B
Hu T aBEETHIE L RIE, AL ERTHRY LYY
YOEL, FADBEBTL VY, UV OBEESINECTIME
MNEFR LR, —F, BY 72/ — Ve EIdE L R TE
LV, FA EAFORTRT L, FAOEFL
V. DUV VOBEEMEACTHEML 20 &~ A FOF B
EFLYITTrVvEFr, TAINVE VEREOEALP/NS
Mo, ¥ AFOHITTIEIrvEF v BEOELD A
EMol, —H, HTTRIIATFFIZEETNL T VLT
> D30 DHF TR L 720 A 4 B D B E T Tl
KOO T L RIER ORI 722, FARACEHEEL 710

(7)

Oy o, T MY TS vEIRAEICE > TEIEL, L
L. FTAOBEE, BITTHEIIMOFRE & I THUELE
JH. PURBALAE I 250805 L IZ S WITREHE 2% 8 - 72

3) BEL A ML 2P L LCTOF ZDOFIH 3

F ZUFHFRT 5,000 75 b > BLEAE S D REHEOEY
T, SESFRERPHIBLTEMICEN TV LHETH LY,
FAREIIKGEDIHKI 0% T, ¥F Iy, 7o/ — )V,
HaF /) A REPRETINDY, FARMBRILENEZHET S
CEMLTITAMNTIANVERE END, KPR THEENS
72 213 7 T DA —8—~<— 47 v NETATF
THER D DTH Do F AITPUEALIEH & PUERLIEH AR
OHNTzZe L LZOERIZRHEIC X o> TEEIEO LN
72 F A C. A, FIZF-AGEs R HEZRAT70 %L L.,
DPPH 7 ¥ % Vil Z3i& 7% 120 pmol-TE/L THLHE LR
PURALIER & b ICEfETdH - 720 — /7. Bid F-AGEs 45
FHE=2EA325.4 % CTRiXE%* R L7z G, DIZDPPHZ ¥ %
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