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Characteristics of quality and processing in

Mizu-nasu eggplant fruit, a local vegetable of Osaka
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1. TADENEHRE

F A (Solanum melongena L.)1%, A ¥ RWHEIZTFIET D Solanum insanus
L3R EHE SN TWND, 7 AR (Solanaceae) \ZJBT H2MHThH 5.
B CITERARDOBESIMEZFEE L 250, WA ETITETE L FEAEAFELRE L TH
Brand. ZIFLIEFLIEARMLL, EXBH 1 A—FLVICEL, 2L 0KE S
9 2. FADHIT, BHEETVEHTCORMERE 2 M ZmEETH D .
I ADEWHIEE oD FEZHES. ZOFREIAELEETVE LIFTH,
2LDENAEEFELTC—2DFEEZERL TWD (FFHE, 1992). FHEITET 5~8
FENOLRSTNT, ZOHICZHOMRKEZALTND. TRAOREIIFHE
DREFELLERT, BETHD. SNRBEITFHEDOIEE, SF D LEOIMID
REMOWMEKT L. PREZITAE, 2T, RATO—HE 505, WRK
EODERORMOELNSLHEKL, FREDEZRLTWVWD. & FRITITEE
MR HY, Lo TEORMIIMEKRPORELLLFE FZ2EELTWVD
ELBHIT, HAERRKLTREATZEML, BRHTORMZH5DD LI
7% (350, 1989). FLIXBEHFITHAETH DD, NI 2~3HEZMHITTHA
WIEEL, AETRVWREZITHEL .

2. HRBLIUVEINEOFREEE

AV FBIOHFEHIZBT HEFOERITE LD T, THFREM] (405
~556) I T AOH#E, BREOZ LN BXTHDL L O, FETIEITFHE
FORLEAT 2L L2 (G, 1989). BIETIE, &R F 2D AE
BEI4TELA M EBATEBY, P~ (139EBAHMY) %20 U (67H
T RY), Fx_XY (60FHLT b)) IZ LT R0nD, =Y (30HET M)
R FR (23EHT b)) X bH%< (FA0,2013), FEARBRED -2 Lo
TWo. 722, ZOEEED 0% LA MRE 1o FEEE 201
FRE®H, KW=, bva, 70, A RRTT, 477, AR
ERNWTEBY, FEBXOA  FaHf.oll, PRSPRT U7 72 EFU O E~
N EEREERE > TS, 3= v X TOFHET 3R ENRVEL,



19 HAIZ 2o CHHEMENRTEIN TR TET, HECB T HIFEE
FWRbL DL TRV (55%,1989). HARDOAFERITN 32 H v T,
HRE ML RoT WD, EERITEMIR, AR, BEER, ®ER, KN
BThsd (BIRKES,2016).

3. BEAEDFREEDRK

ENEICBT LT ADERIEFTHS, ZOZLEFREEFR (710 FH) OK
i (R BESL M BIZERT, 1992) 12 THif)] OXFRELEHINTND &
Mmb bbbt TALUEL, MEORER S, FiEL, FHEOEER
LTV bATELLbDEEbND. ZOBBIZBWNWT, HFEEINDHE
OB TICE T RHDRE S, HEFFS LD 2 L THRMBEA OB~ L5
LR EAT LI, xR0, REGAHE T M FERMEN 170 L L7F
T D& Lol G5k, 1989). T ABER X OVNAL T A BRI R - 5 8 -
R L, IR ZZEEAFLTHD. FEFT AT - B - F
E-WEICHA L, EOFEEN RS AV, KRET ABEIZILINICZ W (£, 1982).
FTRE, EORFXOFTHLERICHIBRMEOEY T, AF#EIEIX 22~30CT
L. BITFHMEN AR, ROMER L TINET 2 2R TE 5. b
FREIx, BRI 0 Tl <, RN Y ARLEINE AT A, kv L% F
MUERERSH Y (EiE, 1989), BEOEANTEICHISLTWD., £, &
ADRELFE - BEBIEOTZDITIE, xR ERNRNAAXRTHD. FH
i 72 & 0 LR E IS T 2 \PUEBEAROFIE (RF5,1995) T W
Wp Lo E (KE - JIIH,2003), IV T7HFIvehlonE (R
ko SRR, 1996) 1Tt b REORMICE T ARSI £ L
TIEFETIE, HEEORBEMESLEOZRICH T 2HLOEEVITIEA DT
B (BAKFERE, 2005), T AFKEICBWTH, EH4H (UV-B) HEIC X 2595
ERHEEEEREOFE (ME - [, 2014) SHEQBSERICE 2EROFEI
W (R A S, 2014), AUNMAX =BT ) X =%FHLZEWNBBR (LR -
M, 2010) R EOEMMBHIE S, LFREOMMEZHIKTHE L T 5
BHREREHOERERED SN TWND.



4. EXEOFRAOREFIAORRK

ILHE 1% D F A 0%, ZREE RO AE IS K o TR D0k o 284k 28 i
2570, NHEZITE GICHIEEZ T TEBCOMERZMmE LR dniXn sz
V. — 5T, TRFEIEICE S, RBEBRICEY vy T 0 70 mAE R E i
R 72 IR E ORER B BINL D (B 5, 1974) . 0= ®, Fi@EBlE Tld
BHREFEZENE LT, REBEEFZEZIZ2VWHIETH D 10~15CIZR L,
IR ERE TR INATND.

AR TIE, AWERE, RAEREOZL, &SR L T, SAREESTR
ERFEN TN DAY - R EOFMBEFE A REMICKH T DKFEREZTEBY
(BERZ, 2002), By PERREENDEELTVD. ZOHFRICIE, 74
MOFTEILRE LI, BV —HNN—_F 2 — [ & o B o B
KT, flifEEZRODHEEENEML WD ZENERDO—DE LTS
bhd. £, 773V =LA LT R EOHBEESCHEAIER TIX, BB
DML TEMO =KL EZITW, B TOIE~EWHRT L, Wbwwd L T
NEyF AR ERLTND. ThEOEREROILRIZHES T, WEHOEM
CLTOHy FFZADEELEL TN,

5. XKIRFFDMARE ‘KFR' OER

AEA IR W AR O T, KR rEE O RN R (5 1K)
WEELTMENKTATHD (FH2l). REOKDNELL (T, 1999),
BABREOMETCREZKROMT I ENTELED, KX LFEIND
ol Bbins.

ML FRRIC R T DR 7 o BRI A 121k, RNk f Ty, #E
W WOR 2« TREREAICHEE STV RSN LoD (T, 1999).
ZHIE, TR RTEEERHY, T RKEERTLIERTH 22, FITK
T RNIROW KRBT PENTZDITBEWIZEE L T 272 E X BT
% (BT, 1999). £/, Tili2 5 CIEBEENREA LRV LD ESRSEE
(1.3~1.5 mS/cm) THAKFTATIIMELS AL KT, 1997) Ko,
i AE S 2 LW 72 0 4 38 o s 1 T TR 23 B o 7o RN U o 1 VISR
B8O N2 <, IERRG NBEICERE SN WAET, KT R0 FkEs



WCHE LT e HEHl S D, 2OREE, KI5 20%, Al oo &R E RS0 ek (3%
B4 22 L < RMMBNTORBEE S NGHTZEEZ LD, RN HLIE A~
DEEUEL, RFEICDeo THEA OEERKES BFRECTHERFILTE
(gnAR, 2002) 28, IMETIE—HMOEEFHERNPERRAMZEEL, ENO

AR T BTN D 5.

Copyright @ FRiTO&S, ZenTech

Fig. 1. A map of Osaka prefecture,

and Senshu region(circle area).

TR O R G (SCEC 2 451819 FEH) 72V 2O D& D T & D 157 &5
W2, GBS I A0EEZHEICL, JIEHBOEKR EZHF O
T ) LRI TS (HT, 1999). B2 X, BLTE DO KRR A& 2
TNOHA TH D Z 25, K 200 FRTITITRMMIBIC KT 2R H o722 &,
ZOYBRNALERBEBIMNMLIN TREINTWEZZ L, ZLTEZOHKSEF

i Wiz Ea2mVWMbDZENTED.



Fig. 2. Cultivation of Mizu-nasu eggplant in open field.

6. KHr ROoEROE=

[KF AN D &Ik EW I N T L) LEVMINDIZE, REN
HELLT W (NEE, 2002). Zo-olmEmtt N <, BiPhs (1960 4
) £TIE kTR, Kf)lzA$) &Fbh, KA TS RN E
O RF)NZZ TRIRITANA~EESND Z EIFBAELY ENCTH R,
RMHIEANOWEB L OERICE EEoTnimEEnTWD. Bk
(1980 X)) 1T1%, T v 7 OWREWINEE) 25 b L, & 808 B8 o B0

AT Z LT, MEEEOMERN /NS ho T 7o, 51T, [F UREH
W, EEERC LM/ NEER Y - EANRABINZZ LT, EERMNLT
M ThHHRKFTADEIET (LLTF, KFAETET D) 28 Pkl OBE
HELTREEMA~HHT 22 ERAEEL 2ol T D O AR
TR LTz AT A 2 Tin s, SN #3611 5 7K - 2 o A pE B A RIS i OY
TWb. TR 64 (1994 4) 1212999 b Th o EERT, 20 F£% DT
B 26 AF (2014 4F) (213,218 h o (RARAKEA,2015) Lro7c. Z DAL
BiX, AAOFAHEM (85K 5, 2004) s MR AR Bl (85K 5, 2005;
B, 2008) ABAFE S 4L, WA I N D & L b, 1TB - B - KB EDF



EWHFEHANEE L, ~ R AT 4TI LTIAKFTRA] BLOEKEY K
FREIT ] O aT—va BT LT, REMREMNPELTER EE
ZHTWD (W, 2004).

1. K+ RFAOERHOER &L RE

AU, AT (BRI, 1990) BV, AR LRV, LaL,
AKFRL, BIEIEOREEXETERB WL LEEICAETERT, OBE 2L
7 (ILH,2002) EFEEVMAND L DIZ, BEHLHELS, EEVAETH L.
Z LT, BlfE, RIREOKFTAZH T XHELTHROERIEICH AT 5=
EFENBNT. £, KT AZFEFREHILEY vy 2%, KT 2ADORKAFE%
AN LMD EARE SR, BFEHEL WD, BN TIE, REBET
REICROONTE I ANADLEYETHERSATWS. 612, TRAILEE
NORY 7=/ = VITIEEBBELZIE T 500N 5 ML T BB AR -
A2 W) SR R OE PE ZE B AT F SRR, 2006) 2 L nh, RSN DK T R & RE I
BRICMLTTELINENEZRHT 5720, EEEMER DS &% 54 5 #f 58
(H& H 5, 2005) HATHONATWVD

KFADOREFENZZHBIZEY THLIN, HEHEOHERLZRICL - THEDAE
KOWEERPOLTCVD., ZOMEBIEFTALREKOHEELFRETH Y, Fi
MTEBRDIFEEWALENLBA L, HHEEOFEED 29 WL T O ol A%
BT 60 UL LOHFEOY-SUT TH DL (MHFHE,2012). ZDO X5 72RO
H, MU T, EROFT ADOHMG A KL SR WH 2 2R HE~EH L X
DT HINDDOEY AL, EVRFRICH N T D WRENED B DK T R D
B AICK LT, TELMF - RSO0 MM K ENS Z &0
T 2.

8. AHIRDEMNBS LI UHE

BPREOEFRICB W CEDENNELR, £/, TADOHEEEZNELD LT
WHHF, KFTADHEEIERDTZDIZIE, o mfEICx L TARFRIZED XD
BRI EWH NPT A ENEETHD.

ZIZT, B1LETIE, HEFAHEICE T 2R L O S @O R %



L, KT ALK TLHZEICED, KFPAORERELSIOD v MR
EOMTERE LTORMBEELBRE L.

KFAZADEBERFMETHL2KFTRETDH> S, T—KIFET) 1%, GkFE
FUCR - Ve T 27210 TE D ITHIKSCMRIRICIE TIA L, w3 2 TE
REE7Z2oTWD (BB3M). KFTAIZEWNHICERBEL HEER, Wb
DIEMENKAET L ENDH Y, ZHIE—RIE T OFBHIIT®E S 2. L
L, REOHBN O ZIHOAEZ KT 20FHL WD, 52 EITEWT,
JEUREBE B IR HERY 72 FIEIC K 0 B R A L, — AR T O R D B BRA
THOOMEEZHRE L.

FARIC, KT AE T OREEMICET2MBEE LT, KFZXIEITOREIT
B NECH IR T AMAL D LD TH LN, BAREIC K > THOMWITHE
BLRDIBEVREET LIRS L. HIETIE, TOHRROFEK LI
e bz, TORKEIMNEZBRRE L.

Fig. 3. Bran pickled processing of Mizu-nasu eggplant fruit
without cutting (Photograph courtesy of Sakai
kyodo Tsukemono Co., Ltd.).



F1E SEBEHBICESVEAKTFRAREOSERMETME

FAOREER DT, MOBFL LI L CTEETIEAANWI ERMLNATWVD
(BRH, 2000). & Z AP, HEOHEEIL, BRICHLT, REHESHE
GFRERE S0 Tik 2 <, AT EIT SR & Vo A INBY AR A EER I B B LS F
FEoNDLHChoTEE (HE, 2000). ;T RIZIET v by 7= (M,
2015) 7 v a4 g (Roberto, 2016) & \Wo7oAR U 7= /) — LN L
GBENTBY, BETEERLLDORDO L OPBALERCHZE RFEME L Vo
TEHSBEMENEH STV D (Azuma 5, 1999 ; Shinohara 5, 1988). L 2>L
RIS G, HERETERL O S FE DO AHIEIC K D BT ITH B IR o TR,
ZOD, MFEBEE L CHEEER PR EAL TN I AW LMNICTE
i, HEEOMEERICEW TR QMW EEL T L LNTE 5.

— 5T, RV 7z —VEIL, U2 S L OMRECHFEINDARY
Tx ) =NV AX X —EPPOICL o THENICEBbE, EE, Meks
DRIEERTHET I ERESN TS, BERRIT, RECLETED A
DHLERIER T ZENnD, By PERY (WIS, 1998) <0 @i f2 (k]
e, 1976) B W TRELSEMmiEZ TF52ERNEL>TWVED. RY 7=
= NVHEZLS G T A, UMICEDVBEETLHIZERHMOLNTEY
(Mishra &, 2012), 7+ ADh v FHEL L TORMMILRO KR E 24500 L7
S>TW5.

ZIZTARETIE, ‘KT OREFEZHOMNCT D0, BN EL
HoNDHNRENLRTFTATHEEZRH Y, 7o T =0, RV 7=/ =, 7
na T g W T EREME R IOV TR B RO 2T o2, RIC
BRI oWERELZMEL, MLEEICENLD EEBDbNLD KT AT O
EiTH L b, KUV 7=/ —AxT X —F (PP0) {HMEE L O EFENE
BOEBELRLZK) 72/ —LVEREZHEL, BEBL L oML BRGL
7.

F1H HEFARZOMEHFHELER
KT AT mARD E T HAERMMIL, B ShIBFHOMEIZE o 2R
PR SN TE R R, MRx R RIE, REGAEZAT 2 HBERME S FET 5



ZIT, KEiTIE KT R 2E ek Tl W CBRE CHRHEER L T
RO REZMEBE LT, SO EBHRELZRHAE L.

HHRELUVAHE
1. &%

MEHZIZ, 72700 EREOZENIERFEET D KR, KR
AT R X TIL AR RO SN TWnD ST, JuN TR < FEs
ENTEBY, RABRHED CEHERAFABICTRETHLIEST A0 B, £K
MRNBEATT VMU T = VARICEARELEL LRV KTARO L
AL, RETERELLSHEEINVNTVWAHRESFAD ‘Tl 25", 7> b
T U RN ER ST AN RE A RGO T HE, BEOF ALY RE - RA
WL, REEDKRDOREINHLARDOHL ‘AT A OTHfEEHni.

Ao ST, #J7STAT Boik N K BROR ST BR 53 B AROK EERR & R 42 T (DL T,
BREKHF) NOE=— LT 2ANT20I124E7H 12 BICHEREL, 2 HME
L%, KBEER2E=—A T ARNICEML, BE, %2 ~05%IEE
(N:P:K=12:10:11) Z i 5 L CTHFEE SN2 AL LI EARB R LRI 7
WIZ 300 mg/l ISR L7z 4~ o7 =) FUMMEEE L. KT R’
BEIT, BB OFE BN 36 B CHAARERY A Xk ol=7, Bk
INHEL, RER, HE, K, KoGd&E, BIORAMEOHEIZH WS
7o, R TIXBASE®R 29 BT, BT X 38 R, ‘< AbLTIF4LH, T
M2 X3 A, “HHEM XA4LA, "HF R E36 B TENEND A
ARER Y A XY, WHEELLERFEL KT R LRKOBMEH N, &
T3IMECTHIEL .

2. LEDOAIE

REOHBLZWER, KEKEHWET LI AT AORFRBEIZLD RFEDOK
BiEME L., £RECOWT, ERZEBCTHRT LI LICEo THESR
7.

3. KPEEDAE

RREOFREE Z 5nm OJE S (G0 H L, 82 (1996) (% U T & TN B fg

% (105C)Ic kv |IE L.



4, RAEEDAE
B E LT, BRERETORAICHL, ELESL mm O HEREEZ 20 mn/4%
DHWECH L FALTCE BRI TABORAKMELWERNTEBE AL A b1

V5542 (f v APy Yy RN BAAat) CHELE.

wR
TREOFARBIZBT L FEERBENL LW L EN R EEE
-1 £, FEREONBZE 1-1 KR L., ‘KkFR7, B, ‘T
M2, ‘<AbL BIWY ‘HE ORKATBREATHSTZ. ‘TH
W OOREETRE, ‘ATRA RAThHok. HE, ‘FW2E N, %

LT ‘AFR EZRE, ‘KFxR’ & B IWET, o2 imE T
25 & CHEWM FTENANLVEDLENoT.

KT AT OLEIE, o 6 MELY bVAERICENSTL. T, B,
‘BT, ‘< AbLT, “TW2E 0%, oML TR T2 K
TR T, KaGEMIOMRELY bEL, K, TATR OKSEE
A EICE -T2,

Fig. 1-1. Appearance characteristics of eggplant fruit at harvest ‘Senryo-2’,

‘Kurowashi’, ‘Chikuyo’, ‘Masumi’, ‘Shiro-nasu’, ‘Torikai’ and

‘Mizu-nasu’ in order from left.
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F2f BEFAREOEILFERSFHE

FAOT U R T =R RY T ) = VIO W TIEE K OB
ENTEL, FARFIZIE Delphinidin 3-p-coumaroylrhamnosylglucoside-
5-glucoside (T A= )N EEHT U by T =2 ELTEHEENTVD I ENH
HINTWD (Noda 5,1998). 2 Z TAHMICTIX, A& R CF R 7 MmfEE M
W, T b YT = e BERENER 2 LGB 59 % PPO & M o i FR [ 22
AR L 7.

HRELUVHE

1. PYrO7=ZVEEBDOAIE

B 6 mm D L7 RN—TF —%& VR IESRE ORI % 5 T BB A B
L, B3 m ORLO 2 L%, KR 4S0com LiRe e L
7o, WEEFR T5%XFBAKFEIR 20ml ICREEZRETHZETT Y T =
ERMEB L., S5, MEBEOREZASTERL, IT7 7 r REHEZIC
w0y B (15, 000X g, 11 43f) L, 2ot EERR ( (Bk) B SZ&UERTELE U-2000)
TH2 mmICBITA2WMIEELRPEL, T by T = E&EZRD.
2. EEF7VMVTZUODRRE

FRIL THET b7 =R 2 LB 0.45 um DA T T T ()b

/)

% — (DISMIC-13HP) THi & It L, mdllikfk 7 v~ + 77 7 4 — (LL'F, HPLC)
ZFRHWTHOMN L., EEYEEL T, K& J 2=, Delphinidin
3-glucoside (77 =) XV Delphinidin 3-rutinoside (7 F=a3) %
My, 520~540nm (28T 5 B — 7 OREFRFHE & MR EZHE L, #EkP
DET v Ry T =T 52 L TRE R AT, HPLC O Hr & F 132
Tomy &Lz,
BEtH c Al Z A X ) —)b, BIiRZ 5% FML L, 26 0 CTAHKD
BlG % 15%0 5 60%IC ELAR A IZ BN & & 5 &) it B e
FEE 0 1.0 ml/%y
71 F 2 i Lichrospher RP-18 4X250 mm
B %% : Diode Array detector (H 3. L-2450)

HEWKE : 520~540 nm

12



EAE 100 ul
3. RUZ2z/—)LEEDHRE

ELAE 6 mm DAV TR—F — & W REREE O R A G TR & B
L, ESH3moOREOFE2HBL, FERAEELE. £/, REHOR
WHLES 2.5 g 0 & RARAEE Lz, BT, BBEMNT0%E DL IIC=

Z ) —=EMZ, 80COIREH T 16 pMBGRIE L, 70%= ¥ / — /L T
LCEEE L, NY 7=/ —hhitiige Lc., iiRIEo £ T-20C T
REL, HKICERICELTEHNLLE. 74—V « FF IV ME
(1S014502-1, 2015) 2LV, Zoua X U BEEEYEL L TRY 7= /) —
NEwmAE L.
4. 7O0O0J4LEEBDRAE

EAE 6 mm DA R—T —z HWRFEREORKZ & T R B & £
L, B3 moOREROF#HHL, et L. B2 20 nl 0251
RALT I RICRBEL, —BMEESR CREME L. 3, MK 5 nl
WA KInl 2z E<EML, Y=F = —7 v 8nl ZMx 7%, EIE
ZEERL, W MY U AO0.5 gxZ, BERT T30 oHEELZ.
D%, SN EREC (BF) B BAERTR U-2000) T 647 nm 35 & Y 664 nm
BT LW ZRJE L, Moran(1982) ® SiLIZ kW /7mrm 7 4 b aB LW

rau 74 0bOEHEERERMEL, WMEOMEZ 7o 7 4 VERE L.
5. AU NRIE—DHAR

FAOHRLE?PES 5 oem WO AL, BUHRICOIBLZb D 40 ¢
B, EHICMNLSAALTE L D% 3FEZITHT, ZNEN 100% M T & (67
ml), PVPP(2.0 g) BLX Q7T A a v @) hU 7 A (66 mg) & HLITAET T
AR LT, Mol HA@xiTo7-. AIZIE > Tl Bt 2 EU L, B O CIEZE
Z2E#VIK L%, BUOAMEICE R B F L= —7 /L (10 ml)
ZMA, 30 AL EEBLEbOZT TV EICEL, HERE T—80C
DU BUE CTHRAF LT,

6. MEERHMLH
T RN H—0.30 g% 0.1 M, pH 6.0 DU /Ny 7 7 —20 ml 20
A, KFTIKMAY =7 —THHELL. TOK, 2BI 770 2ATHHE

13



Ty, 15 43 f, 4°C, 15000X ¢ TmLyBEEIT-o72. Bohiz EiExE v,
PD-10 1 7 M K VIR FIbEM it Lok 2z s #E & L.
1. RYTZz/—LFXFIF—EFEEORE

oM Zwwu Ui ERREE L, DNNEFHOZ A LAF Y SIZL o TR
HEERPE L. KIS E LT, 0.1M U UER/Ny 7 7—2.0ml, L& 0.2ml
BLOEHAK I nl AN, 7707 KIGKELT, 0.1 MY gy 7
7—2.2ml, EEO0.2nl BIOAEKI nl Z AU+ —F—/NZ2T 25C
WL, AL A% v VEMICKISHRICEERK 0.2 nl 212 F—4F L
B2.5ml & LCRIEZEIT->72. 0.D.420 nm [ZF 17 5 W6 OB K %2 HlE L
. B, TORO 1 45MeE7=0 o 0.01 (0.D.420 nm) OEIEEZ 1 ==
v & LTz,
8. 3NV EBEBDAIE

B X Yetaig & LT, CBB(Comassei brilliant blue)G-250 100 mg %
95% = & / —/L 50 ml IZIEMEL, Z OWHKIZ 85% Y »FE 100 ml %, &
BICAKBAKTIIICLELbOEZA WL, HBEFEo X v X7 58 L LT, HE
FUK0.26 ml ICHHHE LRI S5 ml ZMA THAITHE L, 156 5512 595 nm
BT DWMHNEE KR ( (BF) B BAERTHR U-2000) O EE2 S 7
FU7OHEEEEZLIVTHEELBRERICRAL THEZMEZ HW
(Bradford, 1976).

BE

1. 7oV 7=VEE

FH12RIC, TATHEICEBTL2REOLLER S EEICHET L%
AL, “TWm2s, ‘B, <AbL O3MMEIIBITLT T =
YEREIE, KRR BT LV LARICENo. KR CTW 25
DEF RT3 44 pmol/gFW TH Y, “H; L < AHAbL’ IZHLTHHEIK
mpolo. CHHFmM L AT RT ORZITET T = IIFE LR
> 7.
2. FEF7UMOTZUDRRE

F 2= (Delphinidin 3-p-coumaroylrhamnosylglucoside— 5—glucoside)
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XFADEERT U AT =2vO—D2ThHY, REONREOEZET HERE
MoTWh., ZZTC, AL TREDI L, 7o N T = 2 RLICEHA
TW b MEOREFT T N T = EEEH 1-3 RIC/R L. HPLC /047
DGR, K7 AT, KET, HEE, TW2E OFEERT VT =
ELTHFRA=rvtsh, <AbL OFET b T=r,1LT
Delphinidin 3-rutinoside 23 S 4v7z (55 1-3 %, 55 1-2,1-3, 1-4, 1-5[X]) .
3. RUZ2zxz/—ILEE

REFORY 7=/ —EFElE, ‘<AL’ 3.8l mg/gFW, ‘T2 5’
25 3.17 mg/gFW Th v, ZOMOHFIZIHIT 55 & (1.81~2.51 mg/gFW) X
DHEAERICEN T2, REREKIIBITLOIRY 7=/ —AEEIE, ‘AT R
R 2.71mg/gFW TH Y, oMLY bARICEN -T2, REREKORY 7
= /)= VERIZOWVWT, ‘K AbL’ TiE, ‘AT A ZBRIMMOMEICH L
THEEBIZEP T, ZNICMAT, 7o T =vaEte b MfETIE, BE
BERIZBTIFELVOREOAICBITA2EEDIEI D EN>T2. — T,
TNV T=rEGEERY CTHEM L TAFTRT T, REERERKE
NENOFRY 7 /) —LVEEZIFRUCLXALTHoT (F1-2K).
4. VAR J4ILEE

R LB P T, M—, “THEE OAENRBAEELTEY, 7/anRm
TANBEEIRZITEFLTWDL L) Thotz. L LR s, Tl 25’
T 30.8 peg/ghW, ‘< AP L> T29.0 peg/gfW, ‘AKF A’ T26.1 ug/gFW
THY, 2, MiFTE, honwTFhohfElovbree 7o va2mEAaL
TV, SHIL, KOABARESLHTHLILETOTFTARET, REhb 7 unm
Ta B En (F12%K). £, BETCOFARET, ZJuea 7 41
bizxtdT27vn7 s vadDE&ERIIN2MHEERS TV (F—% RB#H).
5. RUZ2z/—LAXLF—EEH

PPO &ML, "HF X7 28 0.6l 2=y FThbm<, KFZX" 280.19 =
=v FCHRLENo7 (F 1-2FK).
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Table 1-3. Identification of anthocyanins” extracted

from the peel of eggplant fruit.

R )
Cultivar . etentp " A max
time (min.)

Mizu-nasu 16.36 535

Torikai 16.03 535

Chikuyo 16.19 535

Kurowashi 11.81 529

Senryo-2 16.22 535

Nasunin 16.48 535

Delphinidin-3- 11.76 529

rutinoside

“ Maximum peak of absorbance at 525nm, each cultivar
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Fig. 1-3. Chromatograms and spectra of three anthocyanins as standard.
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750 4 Delphinidin 3-rutinoside
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5004

11.760

2604

10,927
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min
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701 Kurowashi
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249

Fig. 1-5. Chromatograms and spectra of delphinidin 3-rutinoside

as standard and extracts of anthocyanins from Kurowashi.
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FEIH DNEBHOHEEICLIKFIFRREOREZLL

BEREFERDORS G EL, FHOMEIZL > TEEHT L LBRE S
nTWa (B, 1992). £2T, “KF A7 REOMEIZHOWT, IHE K
DAHIEIC & D B b2 BE L7z,

MR UHE
1. &8
KIEOMELE LT, BHIMEMERLT KPR BREZHWEZ., EEOMEHC
X, 2AICHEEL, BEKTINOE=—1 7 2N TETHRE LT 7 HICIR
sl ‘KT RT REZHWE.
2. REHRE
WE, Kp&&E, 7o T =2vER, RV 72/ —VERE, /Jua 74

NEBIZOWT, FH1HEREICHEL .

"R
KT AT BREICBITDIEMEEKEOETEHICE 2 ERHFEOHEL S 1-4
RKIR LI, TORE, lE, Kogs, 7o T =va8, Jun 7 g
NERICBWT, EELHKIEOFEHHEZZIRL N R, M—, REH o
R 7z ) —NLEET, EED 1.66 mg/gFW (I L THKIET 2.21 mg/gFW
&, ARICELS 2o T,
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F4H BEEFEICLEFRAREONMIEEFME

HFRYOML P 072 EMBENEEICLD2WEREITIT, RY 7=/ —
B LG PPOTEMENRE G L TWD (PR, 1995) LnwbhTWwWsd., £Z2 T, F
ATWHBEORY 7= /) —VERELPPOEHEEZFAEL, BLORMLE OMEE
AL 7.

MHEBXUHE
1. RYUITz/—LEEBLURY I/ — LA X F—EEHDOAE
H2Hi LR U HFEETH W,
2. BEEDRE
FTATTHFAOREHEZH WY, REEFHEZM< A, 5 ¢ FRRLTE.
AREAKS0ml LI I HMAEY T A XEIT, “EI T/ 0 ATAHBELT
o7-. HHE 53, 4C, 20000 Xg T ODaHEL, 420 nm (2R 2 WO
BE & RS (BR) HSZBAERT &L U-2000) CHIE L. 30CHO U+ — X
— /8T 16 pRIE L, £ OO W EE O A NE L.

RS

WAEEIZOWNT, ‘BHF AT, KT, <AbLS TEWHEEZFL, I
A Camnrol. Ketic, ‘KFRT, ‘T2, “HHEmM, Bk TK
<, FrlcaiFEcromnliont (F—2 A EBH). Tnicmz<T, BE
FIZRT HRY 7=/ —VEESPPOIEM L OMBEMEZHAAEL 2.

ZOMEEZE 1-6KITRLE. RY 7=/ —LERLEEE L OMBEREK
X r=0.724 (n=21) Th Y, V7YV OMEBAEOREICLVAEERRZD S
Wiz (faBR=E 6% . £/, PPOTEME L W L O HBIfREIT 0. 655 (n=21) T
HY, THLHLET Y COMBAMEOREICLVAEENE D ST (fERR
5%) .
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3.5
= (A)
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é 2.0 - o
S 1.5 = o
E r
2 1.0 4
& r=0.724"*
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Fig. 1-6. Correlation between degree of browning and polyphenol
content (A) or polyphenol oxidase activity (B) of the
seven cultivars.

“* indicates statistically significant by Pearson correlation
test (P < 0.05)

o0:Mizu-nasu, e:Torikai, A:Chikuyo, A :Kurowashi,

0:Senryo -2, m:Masumi, x:Shiro-nasu, respectively.
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EE

AREFFETIE, MTHAEEE LTO KT A REOREEZHALNICT S 72
D, MO S A Z kR & L TR N AL TR R 2 A L, K
F A REO NG REOMEIICE D AT,

KT AT RFEORREZ, FHI-LKICRLEZLY I, WEEBICENT &
fil” X K AHALL EHEMKICIIERFECH- 7. Fo, KFRT REEFM
D6 LT, ENGS, KoBZWEmMIZHY, ¥l AT X" B
LT AHEWCH L TEABEESRO LN (5 1-1 R) . YIT- LB (2014)
X, KT RT ZEFL8HEORAEZMELEEBICKY IR EESL
kg L, “KFTR ORWHEEPIMOLFELIV LFLIGWVWERE L. %
BED (2007) 1%, T 257, HE, KF R, K AbLT DOIEICH L F
RARENVWEREL TS, KXo 7T —ZTlE, ‘<AHAbL ZRWVWT,
ZONEICHEA /NS V. MEMBRIIRKAEOEE Th D2 Lo, MR
REWhHa, RBEICHELTHEO EFICERRL2A Y. ZoB/REICLY,
KT AT ITMABEEBRA NS WD ENIRELS ol tBEx b,

FEFER S B EICBIT D KA REORMIL, AFEICE W TR L
RS HMEDOT T, REFT T 2vERT, B LIIAEE
WEN ST, o 3 MLV bAREICEN -T2, KT R ITFHPE DR
REFEOH TIIO0HRAB LRI TEY, 20 2 L2 BRI L 5 I F#E
MERWTEAREEORBIZBWTHHER I,

KT AT REOMERMEICET 2 FHIMELZR LA, SEOHTE
TIX, hE, KoE&E, 7TV T2VvER, 770 v EEICELTE
I HE & KINHEDRBIICAEE T o2 KIS L REORLORY 7 =
J— v EIE 2.21 mg/gFW THY, HIZINHE LD (1.66 mg/gFW) £V
bARICEN-o T, ZOM[nIE, ELEFHZEZNLZNICBITAREZDORE
B LIOKEOENZCESZLDOTHA .

— Iz, TAOUIWEROBEL, ANV 7= — GRS KO PPO IO
HICEkoTRAETEZZENAOLNATWVWS., SEOHETYH, “AF A" TR
V727 —NE&ELPPOIEMEL EBICE N ST BEREAE L. —F
T, ‘KFA0E, RV 7=/ —=nLEES PPOTEMELEN -T2, BEE
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PRy o T KT A7 0L, B R O NI A O F AN IS St (B S,
1980) E WO HMENH Y, TN TARETIE, UMZOWBE L IMHl &
HIZEMARMEIZEL D RS,

‘BT R USNTYH, mAY) 7= —LEREBLXOE PPOFEETH LT A
REF, MTHICEDICBEST IO LEEbiS. Barbagallo 5 (2012)
X, 2o UBANY T LAERIEIT A VBRI 5T, TR0
HOBEZMH TELEHRELTND. 2O XD B ITRNICHBE %
#2208, BBV EOWEZIIMTICEBNCRMRIYEZERT S 2 & 24
FRWN. ZOZENDL, TAOMTICY o Tk, BENETITL W KT
R P OMEERETLHIENEELEZOND.

EH#H

OKF AT OMEREEZA D NCT D70, AL, By S B e D
(S, 5k, <AbL, TW25, HHEM, AFA) &Lbio, LHE,
Koo, KoaeEaefa& L. KkFAT REIMO 6 LT,
ERAAREICE ST, KFAT KRG EEAEWERIICH Y, FFiZ AT
2B LU G HMN IR L TIEAEERRO N, R 5 AHEO P T,
REHRT R T =0 ERT, R LIIABRENEN SR, o 3
I b AEICELroT. KUY 7=/ — VLB (PPO)IEMIX, ‘AR
Dikbm<, KFER BDERbEKIro7e., ‘" BFR IR 72/ —LEER
FOPPOTEMEMNR L ICE Mo DICHBENREELL. ZNLLDO/ERLY,
KT AT, By FERLEFEOHEMBUNTICEL TWDL B bR,
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E2% RYARALE L TOIEMIESER MO

KFTAE, REOZONZSERANOATHT LI ZENLEEMEEKE
(KT 2T OFEEE L TAREZEL TS, KT RITITNEIZ 22
CHRER, Wb L ZERENBEETLZENH D (=, 1981). ZE{HR
FED RN T S 20Dy, REOHABNO XA T 20T LWz, JFE
BePECEIMRZERICHERT 22 LIXTER Y. BIZ, AREHTH D —K
HIF T, JREZ 0 L CRERR CE oz l, ERREOEEFHMAMLTLE
IfEBRMEDRm. DD, EWMEEE DI, 750 O IEMWEE F B TR E
REOZEFZHML, P72 &b —AREFITITEFRE L THESIEE
RV, ZR DA OREEHIZA A\ T IR A LI E T2 EMAFE LT
5. XFZTARETIE, BHOHDHKFTAEZBRHELTHRAT S 2L 2 BB,
HFHFETH D, XHBEWEL AT - R eEEZ T, EWRE%E
T 2R 2 B #5192 B afr OB IS H Y AL AT

N

I XBREBEICK D EREHA O RE MR

BEONERE Z R 25T, EBENESSXBRIA v —0
JIEAEENS ER CTH D (EH, 2003). £ T, &I, X BB EEORH
W2 &K o TZER R O YIRS ATRE NS 22 2 M ET L7z

MHEBEUVARK

1. ZREORR

ZEIR DA DR RN, =D — O DRELZEEICHN L THE T 5 HIETIE
72<, X# CT (Computed Tomography) T & % EMEEMNE T1To72. T D
B, EMRZERARBEHET 2 ENREER-OTHD. ZMAERE XY
KRHEETHET DBRICIE, AT A AEDOEMINERLRDL. L LARBL,
BTRATAY—T 1 migL v bRVHEREZHSE R L, »o, EEH
THZOUWIEICERRZNLHICT L2 EEbw CHETHD. £/, %
THE Sy ORARIIME N2, 2T 4 ZAOBRICUIMRAEBNER T 280 H 50
5, A7 A AMWOIEMS ZRIELGZRV. B, X # CT ZHVWEE, |1
PN OREIZSDE LI NUEEETS.
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HARKEIICIE, A7 ah A5 0 (Bk) X # CT(LCT-100Lite, #5 2-1
X) & HV, EHOFBBLELLTWEMAFKETH D720, KEHH (2 cm 1§)
Z 1 mm M0 RN Lz, MEEIX 16 7 b/m’ & Lz (56 2-2K). CT
ERIE, X CTIZfH B Y 7 % Huw T, ROIfE (BI.0fHIK. Region OF
Interest) Z B ICHEMMBMN BE I N TWDE S & EREMSICKAIL, £
ZORMEZ B Uiz, WEEA 2RI H D 5 22 E 5 OEREH a2 HE L,
ZEWMEE L., KFTPAOZEREL, 8 2-3 IR L7ZLDIZ, R AIEEL T
HoTH 0.8%% FlElDZ &ENehote. 2T, XHCTHEG (5 2-2 X)
AEMEETCRIALUC, EHOREE UCH TR R FEOEEL R L
o, TORR, EREN1 2B L2RBIEGHEEYORESE L L TR
WAL & DOHWTH oo, £ TARMFETIE, XM CT HEEIC KD EREN 1%
RKimORFEL EFE, 1%L EOREZZERELE Lz, FHER 6.5 cm OF
A2 1 mm EICFT D Z2RAEFEIL, 22 1% T 0.033 e’ ICH ST 5. 722
B, REOH#HFMIC L mm B TCT 2X ¥ L7729, #HFMIC 1 o &
DEMIHMETERY. LaL, KF 20T micE<ER->TW5D
2%, BRGNS 1 mm RO ZERIZZ 2 CIEEER NS NWEE T,

2. XBBBICKDIKFTAREZORIOHE

FERMEHZIE, 2013 FRICEBKMADOE =— D 2 THE L72KT
AR 126 HE AW (B 2-1 % BB,

X % CT #7# LCT-100Lite ® X #RBE@MAEREAE AV, REOMME N D O X ##
FwER e L. B0 FIETERERNTO 10E EMINTZRFED X
MRE B G A IS, BROBEIC LY, BRIV LERNDRVE LT
ZNWERBSINDOIRELZZNENETFR, ZWE LA L. Z0%, A
1. OFEBEICED2EMBRLEBAEL, XBRBBICLIHBOELELREZFHL
7.

RS
1. XBRBBEICKSEREHA
X B2 1 R K0 B H R 220 R 2 B LR RN, X R CTIEIC K D
FRFERICH L TIEEPRENRE L. ZORRGELLT X BEERIEIC X
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DEABBLUOMERONAAEE 2-4 TR Lz, EHEREEHLEREET
126 8 D 9 5 50 il T, Z2iFBEIL 0. 80~1. 95%Z 434 L T 7=, Z2if 5 & ) B
U7 B33 76 8T, Z2iM 1L 0.88~20.45%Tdh - 7=. IE&F & HBIL 7= 50
D55 29 fHllE, EEIZEERAETCH- 7. Wi, ZREELHHLE 76
D> H AL, EBCIIEERTH-T. AbET, KF&EICHWE 126
BoORFZEDOH> L, ZHENPGEPEZELL B TELZOIXIBETH, EXE
L 74%TH - 7=

2L, 2o 126 @i, REOHBLI T THIE T X 51F &2 O E R
LS, EBRICEEM SN RVWEERSZHEENL TV, H2-3KIZRL
R, FEELE L THMINTWDIREDITE AL (97%) X722 D 2%
K Thotz., 22T, 126 [ HOHF NG, ZEIREN 2%K5 Th -7 60 @ T
HHAELEMER, EERITANERoT.

Fig. 2-1. X-ray computed tomography scanner.

30



Percent frequency (%)

Fig. 2-2. Images of Mizu-nasu eggplant fruit cross-sections produced

by an X-ray computed tomography scanner. The degree of

pithiness of individual fruits was 1-5%.

50 1

40 A

30 1

20 1

10 A

0 [ ! ; ;

0.0% 0.8% 1.0% 1.2% 1.4% 1.6% 1.8% 2.0% 2.2% 2.4%
l { l l l { l l l l
0.8% 1.0% 1.2% 1.4% 1.6% 1.8% 2.0% 2.2% 2.4% 2.6%

Fig. 2-3. Histogram representing the degree of pithiness of

marketable Mizu-nasu eggplant fruits.
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Table 2-1. Sample sets for calibration or validation of Mizu-nasu

eggplant fruits.

Purpose Source Number of samples
Hhrat Plants grown in a
CE} ibration plastic fim greenhouse 126
(in 2013)
at the REAF”
Validation Plants grown i a plastic film 12
(in 2014) greenhouse at the REAF
Plants grown m a plastic film
greenhouse by a commercial 44
farmer

Plants grown in a field by a
commercial farmer

“Research institute of Environment, Agriculture and Fisheries,
Osaka prefecture
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30 1

20 -

Frequency

I

30 -

20 o

Frequency

10 -

0.5% 1 1.0%  1.5%  2.0% C05% 3.0% 3.5% 40% 5.0% 10.0% 15.0% 20.0%
o ) ) ) 2 ) 2 2 ) ) )
1.0% 1 15% 2.0% 25% 3.0% 3.5% 4.0% 5.0% 10.0% 15.0% 20.0% 25.0%

Non-pithy fruit €=l ——3>Pithy fruit 4
: Degree of the pithiness by X-ray CT method (%)

Fig. 2-4. The number of correct and incorrect predictions of the pithiness of
Mizu-nasu eggplant fruits according to an X-ray transmittance
method.

“ Degree of pithiness of individual fruits as determined using an
X-ray CT method.

A: Fruits predicted to be pithy based on an X-ray transmittance
method.

B: Fruits predicted to be non-pithy based on an X-ray transmittance
method.

Open (0) and closed (m) squares correspond to correct and incorrect

predictions, respectively.
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E28 WK -EFNSREICK D ERREH B OSSR

X BRFBEELANC S, FRY O ME % Ik CHE T D8k~ 7o Hik»n EH
LS TWD., HTH A - ST ARSI 3 B TR % 70 5 R4 o 5B FEAT 25 7] A2
T, BREOWEESSH (Kawano 5, 1992;Kawano 5, 1993) 13H & kb, #<x
¥ (Ito - Morimoto,2014), # A4 2> (/NEL, 2010) BLOY ¥ HAE (W
B, 1990) 72 & OWNHEEE ORI AT - ERADCIENISH S, FEAAE
PHED B TWD . T A WME O FH AN T, REOGR O (RS,
1995) B X OREARZ T A= GEOFHICET28E (WEH 5, 2003)
W5, £lc, KFRNFEIRLT L, AL DO X RTFITLDBELE
bdHd (HIb, 1994). LnL, KFADORBIZENFELT W (NEE,
2002) 72, Z 9 L7e#MAOF N FEITEL THWD EIEF AR,

Z ZTCARETIE, A - EARSN IR K DB O TREME & MR L 72

HHBEXUAHE

1. A8 -EFNRARI FLORIE

EBM BN, BTE CHWEKT A RTE 126 @42 Wiz, F 280G
HE TV —Y L7 X —K-BAI0OOR ((#k) 7R &) (5 2-5 K) M\ T
650~1,000 nm (23315 5 2 nm K@, 176 5= O WL E 2 HlE L. WL EIL,
YR & BUEHC R & D 2 A LR, BEHERR 0S4 0 58 B & 30Uk D
HHOBETHRLEMEOREE L, EBXFMEZ 04 EL, 1 7 —247
D 10 Bl O FBIREEAT - W E O EHMHEE V2. HE I LI 2 kiKy
fAFEME L., 2 RMHOMO /ISR E 3 Ao EMEE -,
Savitzky-Golay JEIZ K V1T o 7=.
2. 2RMAELEERELOHEBEDOER

AIEC 1. CTHR72 176 R ZNZNITHIT D 2 IR E & 22iWE L o BHAH B
BB AERM L. BHICE, RFHEY 7 T2 ®1L2010) (v 2717
D) A HWTE.
3. HRBEEKDERK

FIB B Sk D AERR X, #Ft 7 bk TSPSS11.0J) (A« E—+ xR+ TR
) ODAT v T U A REHRREEZA O, HEHO 2 KBOBEENRATDZ &
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TR INE ORI RIS T RE & 72 DI A fERk L 72 .
4. 17| B8 &K D ET

FIRIBAEIC L DR o EREEZFET 2720, 2014 FEIZEREAKFANO
E=— by ZTHEE L AKRFT ARE 12 #, RIRFFWAK T ZAAFER N E =
=N ZATHEHEE LTeAKFT ARE 44 K OEM THlE Lo KT AR5 44
fE# D FF 100 il 2 F Wiz (55 2-1 & FE).

L. OFETAHR - ERN A7 FvzflE L, fREEE HNTEnER
DRFED RN R LT, 2 otk, RIS 1. 0O J7 1k T2 2 FZH L
HIBIBKIC L DHBIFER AL CEZXREZFH L.

mE

1. KFRARRORARY FLBLUV 2R BB AR LI
KFPAREOFM - ERAPFE RIS T HWAEART M2/ (5 2-6
B4). 720 nm fFiL2 5 820 nm AT TWOGEE AR L, 830 nm fHiTiZ/h &
BRERHB AN, ZN XY RERICRDITHEDCERGE MW Lz, 2 RIK
IYANRT MRS 2-T IR LTz, 680 nm A~ A F A FBOE—7 B
XX T4 fHEO 77 A Fmor—21F 7m0 7 4 alldl bbb, 978 nm
fEDO~AFAFHOE =27 1ZKICEDbo LRI CaT D, 1979).
2. 2RWAELEEFELEDOHBEEDOIRRE

WEENZENO 2R MHEE EFEEOHEME A7 hLEH2-8KIZR
U7, HAHBIR B O M A e b 222 72 D1 832 nm D 2 KK fETH D,
r=0.53 (n=126, p fE<0.001, FEAHPIFRE DOEHEFIIH 0.40~0.65, fEBRFE
5%) ToH o7, IR\WT 856 nm TOD r=0.50 TH->7=. I ® 832 nm » 5 856 nm
DO The bRV EAIBIR ST r=0.45 TH Y, HEMNICEWVEEHERE L T
7.
3. HRBEEKDERK

Mty 7 NOAT v 7T A4 XEKGRIRIEIC , 22300 SR BN A B e B
RELTTI2 mBLU832 nm ZBIRL, THLOLDOWERIZE T DWIEED
WA E % AV D 2o 5 B 2 & PRk L 7.
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7=-1067 XD2(712nm) -72900 X D2 (832nm) -3. 793

ZZ°C, D2(712nm) X 712 nm (2B T DWILED 2 R E A RT . 832 nm
LIEECTH D, ZITEHESTHY, 712 nm B LV 832 nm D 2 KM%
RALTELEEDHMNERDN T T A THNITEFRRL, HINEGERN~ A F AT
HIITZERR %2 RT.
4. H| 7 B & o 5T

FIBU BT K 2 FRAm A BB OB IEE R &2 5 2-2 RIZ/R L7z, 2013 D
I3 BAEAE Bl O BOBE & A U ek TRk ER U2 BREBKBF O 7K - R BOBHEE T U
RUNDIEZRE -T2, ZORBEIT, EERL0NIK L THEZE (JBHREK 5%
O IERE. LT, R Bdotz. KIRKIFNOAEFES DKFT A TOIEER
X, N AR OREEETIE TR E AR TR o h, BHiE OB T
X 66%L 720, AETH-I.

MBEOPRITIE, FEOEFERZZWREHNT 56 L, REOZERR %
EEREEHBTIHAENDD. T2 T, HBIEE TOEZERE EEREOEFH R
EFEBEDOZEIN RN T TR L2 REH 2-3 RICam Lz, HBI B O 1ERL
W23 & R U ek TRARIZHES U2 sUBHIE Cid, IEW RIS 5 1B
FIX 67%, EIMFICH T D IEEFIL 1005 ThH - 7. KRN OAEFEE O KT
2D DL, N AFEE OB T, ER RIS T D ESEIT 44%, ZEiFE 5
(X9 D IEZERIT 76% & 220, BEHUREE O BB TITIE R BRI L T 36%,

ZERMRIZKI LT BOND EEHFR Lo, MEDOKE, EFRELLTOEER
TERB T olen, ZBHELE L TOEERIIVWTNLOLELARTH- 2.
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log (1/R)

Fig. 2-5. The measurement of the NIR spectrum of a
Mizu-nasu  eggplant  fruit using the

K-BA100OR spectrometer.

3.0 1
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Fig. 2-6. NIR spectra of Mizu-nasu eggplant fruit.

R: reflectance.

37



d?log (1/R)
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Fig. 2-7. Second derivative of NIR spectra of

Mizu-nasu eggplant fruit. R: reflectance.
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Fig. 2-8. Single correlation coefficients between second
derivative values and the degree of pithiness plotted

against wavelength.
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Table 2-2. Results of discriminations between pithy and non-pithy

Mizu-nasu eggplant fruits.

Samples Number of Correct Percentage of correct Preference of
for validation samples discrimination discriminations discriminant?

Plants grown in a plastic film

12 11 2 D
greenhouse at the REAF ? ctected
Plants grown in a plastic film
greenhouse by a commercial 44 25 57 Not detected
farmer
Plant: in a field b

o grown A A by 44 29 66 Detected

commercial farmer

* Calculated using a one-sided binomial test (P < 0.05)

Table 2-3. Results of discriminations between pithy and non-pithy

Mizu-nasu eggplant fruits based on observations of fruits.

Discrimination results Percentage of Preference
Samples for validation correct of

Non-pithy fruits Pithy fruits discriminations discriminant”
Plants 'grown in 3 non-pithy fruits 2 (Correct) 1 (Incorrect) 67 Not detected
a plastic film
greenhouse at
the REAF 9 pithy fruits 0 (Incorrect) 9 (Correct) 100 Detected
Plants grown in 27 non-pithy fruits 12 (Correct) 15 (Incorrect) 44 Not detected
a plastic film
greenhouse by
a commercial farmer 17 pithy fruits 4 (Incorrect) 13 (Correct) 76 Detected
Plants grown in 14 non-pithy fruits 5 (Correct) 9 (Incorrect) 36 Not detected
a field by a
commercial farmer 30 pithy fruits 6 (Incorrect) 24 (Correct) 80 Detected

? Calculated using a one-sided binomial test (P < 0.05)
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EE

H I R E O FRIEY) TH D KT AIET O —ARIET T, A EIXEE TH
L0, BERIZOE 5 &, WEIZZEN, Wb d [4] B A-Tnd Ik
WY, MELRs T\, 2O7kd, RFFRTIE, XHBRFEESATHE -
RO HAEIT Ko T, IEF R & 22 R & R R 2 B0 3 5 H ity o0 B 8 12 HY
0L A TE.

BN, XBBREIZEL > TEREOHBB ARG ERFT L. £0
MR, ABLNER T, Huxtg e G RARELTZHRICLESA,
X MBMWIEIC L D IEERIT 4T%8 oo T, IZIFEHH (EEF 50%) Tho
2. ZOZENDL, XBRBBIEIC K o TR A RIENZER R NG % B
L EEIREEEZ N

Z 2T, A BRSNS IEIC L DB O RTREE A RE Lo, &I, W]
R ERARICBT2WMAEEZBEL, TNETROWHED 2 RS % H i
L, Z0b 2 WM ME L ZEME L OMBEELZFHE L. 2O/, EiHEL
O MR RN S 7ZDIL 832 mm BT 2WILED 2 RMSETH YD, r=0.53
(n=126, p fE<0.001, HB:AHPILREL D5 HEHHIPH 0. 40~0. 65, fabR= 5%) ToH
Sz, —RIZ, 830 nm HifR DIKWEIPHIL THeDZE] LFEHh, MEICXK
DAL FHIRE S DRI E D b7 < O BELIC T 5 2R & o %
PERROEN D Z L%, Kawano & (1993) &, M I H > TIid 844 nm D
2 WA RERLBMNABEN S D EME L TVD. KFRITEBNTYH,
ZEWRPL & W T O BELCEET 2 ERNE OMBERRE SN LE XS
.

WA, B D 2 WA RAT 2 2 & TZIFEE 2% HBI9 2 4 BB
BatEl Lz, TOB, A7 vy 7 U A XJECI VD RRLZERIT 712 nn B
FU 832 nm TH o7z, 832 nm [FHAHBRE OB I b @ oo 7272,
FIRIBAE D E — R & L TRR LB LN, RIS, B HEOFSM L
LC, HAHBMRE O EAE L 728 nm X° 776 nm, 808 nm I VT 948 nm
MET LN, ZHHO 2RO MITAET 832 nm D 2 RMHE L L EIE
MIEN D o727, BIRLRANWZ L& LT,

SRIOHBIEBICE T 2H HEELE LT, AT v 7 I A4 XKEIZLY 712 nm
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BN L7, KT AREORE 3 mm 12134 2 mg/100g D7 anr 7 4L a%
BHELTBY (F—2 REH), B2 LR DI RO N BT A 5k
BEZELTVWDLIZENDG, TI2mORKIZZ7en 7 /ballkd 680 nm %
et Wk 8 CA b, 1979) HEE SR, 2 kS Tt <
JRANRZ b AZET D T12 nm O WL EE & 2236 & D FHBIFR B3 -0. 28 (n=126,
p fE=0.0013, RHFIBIFRE D5 FEEPE-0. 44~-0. 11, fERFE 5%) THH, 7
27 4R DIRVE ) N ERENEE LERICH D KRBERITH S NI
SINTWVWZRWR, BFREDODZLRWVWREIIZZEHRRNZ R T L5 b TEY,
AEOHBIEE T 712 mm Z2IEHAT L2281, HREORELZZ TS 700
T AN EEOFRP BB S A TWDAREENH D .

ARE T, KFAFRFZO 2RI R] O AT TR 2 8 5 72, 2210 LU

DFENRM)E A D LI, BBKFHNE =— T 2 THIE L 72D &
THIBIBIE A ER L, B4 FEIZ R — o 15 TR B L 70 3UBE & 5k S 1l
DEZERZRDT. ZTOFRRIT 20D EEF LY, FHE - LRI DB
KXo TIEEREEFREZHBL I DAL RNWES 2 &N TE .

WA, & OB B E o M & BTG 3 5 72, AEE S TR0 B 7 15 08 ) )
BAEERCH & IT R 2 BRI T 2Bl O EERZHMAE L. TORE,
B = by AR OFREHEE T 57%, SEHIARES O FUEMEE TIX 66% & 72 0,
BEFI_HBRETAHAETHEL 2N, WTINbAEWEZRE LT b0 o T,

ZIT, EEEMELS 2B OEmEHRFT L. F2-3RITALELD
2, FEBEOZEH BN TR ORI T6~100%DIEZXLTH Y, 50%0D R THE
EZIZHABT 258 L THEBEIZELSHLTWSZ ERphoTz. —
7T, EBOER BN ROBICIL 505D MR TEELICHB T BE LA
BEDRPoT.. S%OBEE LT, EBEOEFROEBEZ A7 bbb
ML, METLIHRERILELEZ BN,

BUED KT ZE T OBEBR G ICx T 2 KR OHE—0 BIIE, —KET O
JEBEE LTz R 2 V7 n & 502, 228 R 2 220 R & L T bl HBl 4 2
ZETHD. TORTIE, BIRTHEWRROK 8F 225 & L THTE
TWAHZ LI bd. £, EFHROK 6 H 2 ZZWE & BT 25N AEL
TWDHZLIZRDN, TNOORFIFFEFRIND Z L RLAEREEE LT
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ARIEH SN D720, RERBRITELT 20

ELZOKBIE, KT ADOREEGLCOLOMBEZZOTH, HE, K
AR THDZD, EEDRPR V. A%IT, BWEEEPEH TS L
FTHEZGEO TWSLERDD.

EH#

KFAREREFRENG N EZHBT 2720, XfREEEL X O - R
SoaEOERMEEZBEF L, X MEEEITXZOHMICHEL T ol.
LU, "I - E7RA 0 B I R OB N RO b iz, T b sy
JelE & ZERROHBNTER T 2720, ZEEMATIC L - T 712 nm I £ O 832

IBUD 2RMAOMEERINLEZ. Z0HBIBEKEIKOLEEBY THD. 7=
1067 X D2 (712 nm) — 72900 X D2 (832 nm) — 3.793. HI5EI%k D 1E sk
WK T AREY TV LR CRMETHE LIZREZMEE LT, 22
DA HEZ L, R B S o M A BRI L 7oL R R 929D IEE R TH o
. ZHHORRICE Y, A - T ARSN BT K S AR ENIE T R 2
EOPOHBICHWS Z N TEHEEILNT.
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FIFE KFRARRHOBERERTLEERTORRE

FTAOMEHETHLKFT AL, REDOEZLNSERANOARTAHT LS %
FREELTVWAD. ZNOLOREZIEL L CERIEMN LI ZEWIZ KT AE T
DT Ty R TERMERS SN D0, BdhE 72 & %8 LT ol
ETO2MLENDD.

B, KTAZEL T AOEMIM L TIE, 2 a v COMBE 82 61k
DOTDITIINT D2 HENR—RICEHSATHWD., LarL, KFA\ETOR
EERCTHEFEKOFEEZEBL VDI bLT, LIFLIET Ao &
BARRBICE > THAMNREHRR 2288 (5B 3-1K) BEET D0,
TORKRIFEHR KD LN TWD.

FREMOAILDIZE L TIE, "B (2000) [ZXo THEI N TWD D,
KFIADEMIZE L THMICHARON TR EIT R Y20, £, ZOH
REIL SRR PRI K D ATREMEDN @ WS, I TIC B 1T 5t OB L2 ENE
hel R AR Sl E AN

ZIZTCARETIE, KFARFEBIOKFTAE\E T EZHMEE LT, E®IN LA
BOT N YT = OEN, EENEEZHET DS LT, HoNEaH A
RERDFERICOWVWTHRE Lz, 61T, ZOAHAR R ORI 2 B % L
DO THETS.

F1H BEYNIBRICETHIEAFERBLOREREDHFH
FBI1IETHLNILEEBY, KFP2OT7 v T =vEEE, Tili2
TR R SO FEMFE LY LA BRI KT AT RER T A
BERELTVWDLIENLEENDN, BRARERDIEDRATICHEAEL,
ZFOZENMT EORERMEE2>TWVDS. T2 TARETIE, AFHAED
FHKELRLT WM ERENIZTEAL NI T T, 7 T =D

PE, EERNELZHAE L.

MHEBEEUVAE
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FEEIZIT, REKITADOE =— b A THEITHE LK T ZAREL 0
7.

BT, BEE I a N % 0.3%3 0 b9RIEKICAKT AREEZ 15CH
HEEANT2 AMRET 2 Z LI X > TITo 2.

2. BYMIFNRICBETAZ VRO T7ZVOEREDH
AKTFAREZOEYWMLAIB LI OMLRICB T LTV M T = Ok %
WET D720, MmERAK 7 e~ N7 F 7 — (HPLC) TEMSH L.
BRI TR oL ik & RERIC L CHB 2z Ay, daEm iR L7z
%2 HPLC IZ# A L 7=

HPLC (i SERTER) o BIESMHIE, A 708 LC-6AD, BEIAIZIT A
W (1.5%Y v ERKIEIR) & Bk (U % 1.5%ETe 25%7 & b= kK U JL/KIR
) MV, 404 T B Z 0% 5 60%CEMBMWIZHEINSEL 77> b
EF—F&L, iELX 1.0 nl/ICf&E L7z, A7 L% Inertsil-0DS-3 (150
X4, 6mm i.d., V—z YA X)) 2T A 40CIZfko Tz,
B 1% SPD-6AD # H T 525 nm I BT 2 WK EARE L. = 512, 525 nm
DO EREICB T 5 RE—27 D4+ 8% LC-MS THIE L7z, LC-MS ol
X, BT HPLC 205 O i % LCMATE (A AE W) 28kt L, EST A
ke — FBLOn/2 &0 % 200~1,000 £ L7ZAF ¥ »E— R Tiro /.
3. EYMIZDERTRE

BN TR 2 AMAROHE X, RESM, REL, RESMCZ
NZELR 1.4 cn OMIBOMZ 1T THETIAR, 2 A% OEIT ALK TR
RTHONMANZ —HM T BENBEINTHMELZAHAIRE Lo, i&ICIX
10 fH D R EZ AV, FEALT 20 Tz 5t g & L.
4. FORVT7ZUEEDRH

KFTPAREZORZICBIF DT b T =000 fie#liET 5720, F—%
FoRBEHM, REH, RELZMENLENOHMICBIT S, BAEEHZY
DT v T =rvEBREMELE.

TRV T =rEROWEX, ar s AR —F—No.8 (HE 1.4 cm) #H
WCHIERA. O R Z 8B L, 5%F B 2ml |2 20 REfILL RiR{EL, 7 b
T v aEE U BEHRIE No. 5A A (7 KA T v 7 BFEMWE) <Al
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L, 10 A%, 526 nm (2317 2WOEHE 2 5 6t EEE (B B 32 B pr
U-2000) CTHIE L7z, 7272 L2 ZTliE, 525 nm ([ZHBTDWMNEEEZHWTIH
H Delphinidin (77 =2y) GFEIZHEL, 1 ecn® BV OT7 o My T =0
GELELTRLE.
5. BEYMIEDT7 VLT VEBONT
EYINTHRICBIWMMBOT b 7T =G BERET LD, K7 AET
DB 7, REEA, AREE, REHFHUIHT, £hZnzaid oo
ELFERICHI L, 2 ERF TEE L.
6. PLVE=VLAFTVDORBELE

EYWMLEHEICARARE R REZ M, F—EKN OGRS R
RERAL (LLF, FAM), S EWE ETREPLELL TV WEAL
([, %), BRAREZR oMM (R, &) 24, RE 0.5 mm (T
ML REERELT, EXBS (1997) O FETRHEBEFOT LI =
LA A (A1) ZWMIE L.
1. #EEtAE

FRHLFRICIE, =& - B— =X - = AMBHKE Y 7 b TSPSS11.0]) %
vy, Tukey JBEIZL - THEEZZRE L.

mR
1. BEYMIMRICEFARZT7 VMO T7ZVDEEDH

H32HICREKRAFDOHPLC V7 r~ M7 T AR L. EWMLATRE LW
MTHICEWNT, FEE— 73R CAFRBICHRE SN,

S H T, HPLC @ 525 nm WOLEREIZ BT 2| KE— 2 Oy F &% LC-MS
THIELEEZA, n/2=251.2, 474.3 BX O 919.4 [T K& 2 B — 7 MNEL%
Shiz (% 3-3X).

2. BEPMIZOERTRE

IEt% O @A, REEM T 95%0%, FRIEF TIX 100%23 BRAiF Th - 7-.

RIEHMTIZ 6N EATMAR L RoTe (F— 2 R .
3. VRV TFT=ZUEEBODOAN
KFIFARKIZBT LT P 7T =0 E@&OMMICEIDIEBHZH 3-1 RIZ
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L. REOBREEM T 170 nmol/cn® THh oDk L, FREHE &
OCRTEEHM TIZTZFNF 4 134, 125 nmol/cm® TH Y, FRIEEB I L OV TE HB
ERBHMA LY b AEITK2» - .
4. BPMIBOT VRO FUEEDORH
EOMTHRICBTSEHMMMNOT VT = E&8BE2H 3-2RIRLE. R
FEORBEEHM TIX 51.0 nmol/cm®, FRIEH T 49.7 nmol/cm® T - 7= DIT%f
L, RIEHM TIX 37.0 nmol/cm® TV, SLTEMBA X A M I L OIRE
XUV HLAEICEL-T-.
5. PLES=VLAFVORBELE
Fl — AN OF AMEAOREZF O AIYEEE 100%& L& &, 55
LD AL 5 BIX Y 16% (BEUEMR 22 1.57), A3 A2 CiX 35% (A 27.4) T
ot (F—2 KEH).

} Fruit stalk side

} Middle

} Fruit apex

Fig. 3-1. Defective pickles by color problem (left), and

marketable pickles of Mizu-nasu fruit (right).
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absorbance (O.D. 525nm)

| Y

Fig. 3-2. HPLC chromatograms of anthocyanins in fresh fruit (A)

and in pickles (B) of Mizu-nasu.

100512

4743

40-
9194

400 600 800 1000 m/z

Fig. 3-3. Mass spectrum of nasunin extracted from

the peel of Mizu-nasu fruit.
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Table 3-1. Anthocyanin content in each section of

the peel of eggplant fruit.

Anthocyanin content

n the peel

(nmol cm'z)
Fruit stalk side 170 47
Middle 134 b
Fruit apex 125 b

* Different letters indicate significant differences (P < 0.05)

Table 3-2. Anthocyanin content in each section of

the peel of eggplant pickles.

Anthocyanin content

in the peel

(nmol cm'z)
Fruit stalk side 51.0 »*
Middle 49.7 a
Fruit apex 37.0 b

* Different letters indicate significant differences (P < 0.05)
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F2H MEABRICIIBETHRERERERFTORSE

BRI LY, KFA0EDIN LRI W TREN SN EHF R
ERDIFENIZ, Ty M T = ARORFIILER AYOREEND Y
— DD EHRINT. AIYOREEN DRV TET S YT
SUPEPICRFFSAT, AREARERD. £ T, RN AITER
FEERDLEOOEMERM L. 22T, REEBECTOAFARL RS
M ERHECERNVWI L, TAAFARRFLERLIHE P THoTH, HIT
HKoORBEMRECTCETNERERBMOBHICBRD Z D, BEL2KIC
L CRBEMRESEDLZLEZBELE L.

T, AESHICBIIBLATOL I, BWOoMICAEZBEH S
HZETRERENHFESND 2D, EiEOZEZL L. LIEL,
KFAZETEAND ERIERBH bSO, OIS HEMNZ R L
7.

HRELUVHE
1. &8

MErE X OED I TIXEE & RfkE L.

2. BEUBRERENED KRG

RLATICRDRERELBEOEA L LT, M®WMLOFNZ, @8R ~Y
Uy, BIER T T v, WO b BT K DR ERE A~ O EFELB O A Lo
Jel A RERBICH LT 2 2 L ICX 0 REICHMM 2 LA A S & 5 08
IZDOWTHRF L.

R b Bt & OBEEAPEE (LLT, & 3t BEEAE) 1%, Mo b &k Ttz
LRV = F LU ROPICRELIEEZ AN, ENCKESELI0MHE L.
3. EFHEMBMICKIRRREORE

MEROMEERMEFEMEL A VDG A, BE LR CERIm O KX
REHYNEERICEL > THTETLTLE S (0dake et al.,1995). & D
2, EAEMEFBEME( (K) BXRERTR S-3500N) DREZEE— NIZ
FoT, bABREBLEEZDOKT ARIOETZBLE L.

4, FLEZOLAFTVORBE
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b AR ERAE L LT ETIC 10 EH D WIE 25 BIXiE S, BHHIZHE
WML U, X TIE, &A% ERELE AL TOTICEDM T L. &
ML 1 HBIC, bARBERLUHEX CERERARIMNIEEL 2N
72, KFAFTORELBOREDOENE 0.5mm (2351 5 ALY F & % §i f
ERIBEDOFIETHE L., SRR TIZAHARNBAE LD, AHD
BAfefi O RK 2Rk L L, RAEOFTETAZE&2HEL .

5. WIRKREE

b ARRBERELEX ESBRRZEAER 0TS, R 1.oKET1A
MBI L%, EBICLIVARAIRN - ToBEI N REL AN
AREL, BRARRORERELME L. FFEORHELF 2 B FEH L 7.

RS

1. BETREZERELNEKE

EERBAUVVEBIOBIER T 7 CEREBVENS AL, EHINTHIZEW
HPEATTY U MU T = BRENTEAERE LR o0 FILIAEETIE, R
MATRE R EA DR S, EYIN LHRIZEAO DN EEIZR >, b Bk
BRI CIE, BB TE IR, REERR T AMEaE 2L (8
3-3 R). T bbb, HIZAXLZERLAN 2L, TV T = BFE 2 kF
L7eAKRKFTRBFETEZRIET L7200 0NIITIE, & ARBEBLENE L TV,
2, EFHEMRICLIRRREORE

b A REERMEOER 2B T 570, b AREBELBEROREE
mORELZEFHMECBEL, H34MITRLEZ., bHHD TEL)
DR &, ZAPR S ST ETHERINTZEBSIONLIERETE un
DML N BE SN,
3. FPLE=ZOLAFTODOREE

b Bk RPN AT ORGEREICATTEELRAE L. SRKO
AR B RS 0.03 mg/gFW TH o7 DK L, 10 B OBEELEIZ L > T
0.07 mg/gFW & 72 o7z, F /o, B Z 25 [A4T > 725 A 13 0. 11 mg/gFW
L, AVORZEN/ B IV BARICHEMLE (5 3-56 K). 7272 L
10 [Bl 0 BEHEALER & bl L C 25 [|] TlE, KT AET O R @R <
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ot (5 3-6 ).
4. R

LEHOHRAETE, #RXELTHRA L 10T TERRTRNREAE
L7, b BEARZITo 10ETEETRH TAMN BRI Th -
7.

2 HOFETIE, MO 200 CEFTAAEN AT DITX L, & &
REBAABIX TIE, RETRETaRFHPBRIMTHo7e (F— % AHEH).

Table 3-3. Effect of several immersion treatments on the stability

of anthocyanins in the peel of Mizu-nasu fruit pickles.

: Penetrating
Scraping tools
ping tool
Metal Plasti Ri
eta astic ice Pinholder
scourer scourer hull
Surface injury” +++ +++ - +

Anthocyanin
stability”

“ The degree of surface injury: severe (+++), moderate (++), slight (+), none (-)

¥ The plus (+) or minus (-) symbol shows whether peel anthocyanins are
stabilized or not.
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Fig. 3-4. Low-vacuum scanning electron micrograph of the surface
of the Mizu-nasu eggplant, immediately after penetration
promotion treatment.

Broken piece of the rice hull are observed.
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AlP" content (mg g 'FW)

0.15 -

0.10 -
0.05 -~
,
|
0.00
Cont. 10 times 25 times

Fig. 3-5. Effect of the times of penetration promotion

Fig. 3-6.

treatment for the AI°" content of the fruit

peel of the pickles of Mizu-nasu fruit.

Effect of reversal number of times on the stability of
anthocyanins by rice hull treatment in the peel of
Mizu-nasu fruit pickles. Mizu-nasu fruit were put in
polyethylene bag contained rice hull and reversed up

and down. Left: 10 times, right: 25 times.
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R

LI (Shinagawa &, 1997) oM+ L (& H, 2013), ¥ =7 U
Yo (KK - i, 1973), =< dA (HIH B, 1982) 72 EOEH TIE, fif
RMnRaFHRROEND. LT, FREWLEL, REOF A LR
WOHBDODa Y NTAMNRBEIDO—2THS.
TADRBEEFETHLTA=F, ARBP 1 5 FOAFAELTWVWDLE
TYMET Y hy T =0 THDLI END, HBEETARE L RVBO LT
WZEnmonTngd (S8R, 2016a). 72, TAOEWMLIZE W T,
A UNCHERD AL, HDOWITIEEE Sk kDA A (Fe?) Z RN
L, FA=viinbofFrafiastsrléTArAZur v by 7=t
L (SFJR, 2015b), ZEMZM ESE2EHMAEI 2o TE7. L
L, KFAETTIE, TAMORBARRBIZE > THAOWICERAIR LR D
BEANHEBT 5720, TORFEHANRRD N TWD. 207D, JFIKEZ K
AT D ELEBIT, TOWHERMOAEIZIY HATL.
EHMTRIOKFT AL, Ty hvT7T=vo—f [FA=v)] 2FEE
RELTL2REATHLIOIIRL, KFAEFEFSFAMAEZEST S, £ L
T O F AB\T EFEARICI a VA EZHRMLTEDNLTLER#IT,
KFFAB\ETIIMAFEDOEY L LN TIHFIZHENTFTAMEAaLrd., 0k
O, EYMMTIZB T 27 b T =20 OERBERORMEELE LT, T X
SVOEMEREBEZ LN, T, EWNLAIHOT v by T = UMK
 HPLC THRAE L. TOME, EEC— 713 CHEFFFHICKRH S,
s~ 77 AORIKR, ThbbT v b T =R BEYINTRI% TIE L
A EBALR ot EHIC, HEYWMTHI#Z L bICk KE—27 2R LIZE Sy
DhyFEEZ LC-MS THIELZE A, T A=V EZRTHT®E919.4ICKE 7R
V=it 2o s, IMLAOKFARRED FET
N7 =V RFR=THLZI L, 2L TEDMLEDO KT ZABETFICENT
LREEOT VR T = UEBIEEAEEL LN EREENICRS
NIz LEX Y K FAE\ET M LR OAGFHARRIT, AFOENE{ TIERL,
A EERIFERRN D D LHEZ Sz,

WIZ, EMNMLTRICHIN2ERMARERIEMO M ETHE L. £
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DFER, BUTHHAITIT L A ERRIEFTMOENL TV, Z OEBALH A
FREQLVRXTWERZHMF T 52 EnEHEE BEbhi.

FHI3-1RLV,FEROR-EENOT VM T =V EBEOSAITONT,
FAEEMCTE <, REWBB XOREFHMCTES Lo TWND I ERH LN LR
ofc. RIS, RIEHMITARASRPERBRT LM THDL Z &b, JEEHBER
WWEBWTT U P72 @alPeRBRN I ERafARROERE 2> T
LARERH D EEZ BN

EYWMTHRIZCB T L7 T =0 EBOMAHE LR, REOR
AL ARER LY &, REHMOEENMELS 2o 2. W LETO X AL
DT T =R RCLEEYNTHZDO Y N T =B BEOKRAF
RERH L & Z A, FEEMIL 30% REHIT 37% REIHIE 30%E 72 -
Tz, TRDHORRNL, RAMANIEE B OZ BN ®m W20, RIEIIE
W TR ICB T 2RAERB WD, BN TEHEOGSENNT YL 49.7
~50.1 nmol/cm® & 72 2 7%, RIEHE CIE, BB OF &KW 1, E®
TMBICBTID2EFEELBRNTZD, AFNEFELRVWEGREAELLT R
STWbHEEx LT,

SO, EYMITHBICEHARER TR RFEZ v, GG B4R
fLEEMARBROEAITH T, THZEno AVOREEZHIE L. £0
R, ABMARTRAEEZEL TWDHEAM TIEL, BAREAMAD 35%L iR
FELTWhRhol, BB LI, KT AOEWIN T#EETIX, @
FORGFEEDREHVWHREL TS 37%L, MILICK-oTRELWHTHZ L
MLl S6IC, HMICEsTIEAaEDHRERODL D AV DR
FERDBARIEALD 3% & EE ST TIE, T by T = U REAF
LB Rl 3R aelRRrneEEZIbhl.

KFTABETORRIZT o N T =0 2RI D72020F, EYINLREO
W ERET 5 ENEEEEZONL. 22T, AIYORERARIET
LA EBA L. HESE CE, AEMICHETZESSHNIREIE D
DICEMIZUNBEEZANLD, WO HRLAT W) Hiind o, Lo
L, KFRiZa Tz AND L, BRERIPBERDODNDIIZOITHEL TR,
ZIT, BRERICEEET, 2o, UHEIAEKKESLR TOLrLbRNESIZ
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THDIT, MMl Z I D HiEEZHRE L., TOME, WMob
FHOMEIZKBIZHAITCHND [BL) 2RERmMICH L, KITED I
¥HZLT, REICEHZEH S un OMMAILRNERSND Z L NH L0
W7o, 2Z2TC, ZOMMINGFET L2 L TAIYORENREI L
LHMMRAELE LA, BELAVWK LKL T, 10 BIOEHETAIRE
EAM L, BEEHEE 26HICHEST LT, REEXSFEICHML L.
2L, 10O E L T2 MOHE, MFER~OT b7 =V
DWEMNZL Y, HWLOKFTAETOREANLLHELS 25 Mm & 7R
S, ZOIZENG, WMIERABEEBIEIZI0RBRELEZZ b,
FEONERIELE LT, REEELBIZL > TEAFAASAROBAERNE
b3 20, 2RICES> CTHELL. TOME, 2HOREICT VT RO
XTOEMAROREAEREN 100%, 20%& KEL Biho/oZ &b, FEOR
v MZEXoTEFAARAROBEDY R NEBEBTHZEDRHL NIRRT, —
, RBRELFZITO & T, BRRRNEAEALSLT R Y FTH-TH
BRARIEIEE Lol b d, RERBEMOFHAMES RS,

EH#

KITFAZGL T AOEMM LTI, T a URNURONEBE Sz 60lbdo-
DICHMT B HFED —RICEAShTWS., LrL, KFAETFOREER
TIRHAKOFEZE L TWDICE 20T, LIELIET T AMORERE
WCEo THAMRARMARERD2BENEET L0, BINZHRFT 2 L L
Hic, ZOHRBHMORBICEOMATL. KFAEHMTIZENT, 237
NIk OO LT & &, REHM, REHTIETT - T =
GERPAESARARNILALEL N o o, RIEHM TIX, MITEO
TR T 2V EENMELS b2, BHAERRBELLT o7, A
RECTHERAEZELTWDENA TIEL, RAREMAADO 3B5%L0EZFEL TR
Mot AIEDFORBRED D, EITAARORERHEZTO b Ak
THEELLEZA, AlLDAORBENEML, AHRBEOREL MG T 5
ZEMWTEIL.
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REER

FRE, BERBERIZA R bPEEZRHR L TEAEAERL, FRRFR
WX REA~SEIRED, K 1200 FLL B O ST TWdH. o
WCBWT, B SND28MMOBE HIZTHE T RN BRI ND Z & THHEFA
D~ & LB EIT LR R, MRx R, REGEH T 2 MUl E R f#E A
170 FELA BAFAET D 2 L &g oo, R MARRED T T, KBTS D SR
HIRIZES LN KT ATH D, KT R1E, BkiED TKFRET] O
JREEE LT, 5, REMICRMENEE > TE . L, BEWIE K4 E
mfEE LTRMERDLLOFFMAEWNS DO, LR 7T A 5HEO HEIZE N
TARFTARFEZRG L Lim®E (JRIT - 2B, 2014; B 5, 2009; AR,
2006) 1T A7, KT AREORMEZ FMIZH L DITIEE - TR,

ZZTCAMETIEE, MTHFEEE L TOKRKFTFAREDOREEZA L NIZT D
2, BEMFEO T A B EE KR L L CEMN, LFERoM, IO ELER
FrtEa AL, KFPAREZEOMERELS X O THRHMEOBIICER Y HAT.

KFIFARFGFIMORTE L LT, WEXELS, KoWRZWHEHMIZH > 7Z.
IEFERR D EEICE T 2 KT A REORBIT, AWFRICBW TR L724K%R S
MO P TIE, RET T M T =0 E8RT, BREITAEREENEN S TR,
Lo 3 MLV b AEICEL o7 KT ZFTHEPEORRMHED F TIELOR
REAELHEMEINTEY, ZOZ L PHBRBFICLOINEDZHWZEAESE
DHEIZIB N T bR I N,

SR O T, AF AERY 7=/ — Ly PPOTEMESL +0TH o770,
WAL, ZhiCHLT, KFARETIE, RV 7=/ —LEaaidil,
PPOJEME IS, MR E L THBEEN T HEOR TR LKL -7, IrEf o
RIREEFICLDNEBENEZ VI WEE (FE S, 1980) (2Mx T, U
Wit DAL Z VIZS WI ERRRICE VRSN, 5HI1F, KT 2R
FIZITRERLEE LD DRV EZTENL T, mEBUANOHE 2% L Tn<
RETHD.
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HOI 5 PE O S RIEY Th D KT AIET O —AET TR, A ERER TH
L8, MERIZOK 45 L, WEIZZENH, Wbwd T4 ZA->Tnd 2
WhHo, BEE R T\, 2Ok, A - R EZ v TREE
ZREL, T 2 WM EEZRAT D 2 & T2 LD D2 3 2 Bl B
BEER LIz, A7 v 7 U A B0 BRRLUZERIE 712nm 3 X O 832nm
T ol 832nm [FHAHEMRB OM BN I b @ oo 72iz, HBIBEE O

—ERELTEBRLLEEZZAONT. EAMEERIET L5720, A—DKET
WIGEHE LR 2RI O ELERERD 2. T ORERIT 92%0 E&F
E7R D, AL ERA BT L o TERRE L ZZRMELZ AL O 5 Al aEt %
RWEFT 2N TE., &6, EERNMES 22506 m 2 /HE LIk,
FE O RN R G ORFIZIL T6~100%D IEZXRTH Y, 50%D MR CTHRIES
BT 258 LTAHBIZIELLHBILTWD Z &R ghosl. —F T,
EBEOEF RN ROBFITIL 50%D R CRAEL KB T 25HA6 & AEE
Mol 5H%OMEE LT, EEOEFROFME AT MU b
L, iET2 R/ LELEEZLNE.

FTAOREEETHL T A=, AR 1 3 FOREEGLTVWDLE
TINMET o b T = THDLI D, FBETALE LR VBAELST
WZEBRmbLnNTWD (5FJf, 2016a). £/, FRAOEWNLTIZEWTITL,
T a UNVHERD ALY, HDHWIERERE —SkHkO FeX 2L, A=
EIhbDAF v ERAESEDLETAX BT hy T =L (SR,
2016b), wEMZ M LESELEMAE b HVsnTE. LarL, KT
Z{ET T, TAMORARBIZL o THAOMICETNR & 70 5 BR D%
TAHD, FRZRFTL2ELEHIC, ZOEHMOHBICROMEALL. &
MIMLTHBRIZEBHARERoTERELN, AP BRULREALE AR
DAL DT, TAZENO AIYORGEZHE L. TOME, BWHA
BTHRBEZELTWDEA T, BAREAMAD 36%L 20 iRiE L T 72
S, T T, AIYORGEEZRET L2, MMz Bk E D ik
ERFELE. TORE, MObAHBOMEIZKEICHAEITHND TF L]
EREEmMICHL, I EDLESED LT, FMICEE T un OB
AN REINDEZEDRHALNTR s, ZOWMINGFET HZ LT
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MYORBENMEESALINPHAELLZLE A, BEELAVK L HEL T,
BEABICE > T A" REEN/SMM L., EEOHERIELE LT, BE
MELBEIZL > TEARAIROBAERNENT D0, 2 FICE-> THAL
To. ZOREER, 2 BIOFAEIZ W THELHX TO AR OIE AR 100%,
20 RES BApolcZ b, EOor Yy MZXo TERRBOFKAEDY
AT NEBMT L ERHLNIC RS, —J, RBRELEEITH Z LT,
BHAERNEELLT VR Y FTHo THLAFMARIIHEL 2o L
Nh, KEBEMOAFEHEN RS,

UbkoZ &b, KFAETIZ, WERIZEIWmAE2E LI < WEHEZ 4
MLTWLZENHLNZRoT. £, —ARKEBEITTCLELIIMEE RSN
72 R T AN R O R A RIS D720 OB EANIC X o T, MR E &
ThHHKTAFETOMELENMICHAMRT 22N TED.
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M=

FRE, BOPETHS DORBEINTEZHETHY, 2ESHOXES
B EIC B oo RN R S, FHEAOERLTEE > T o7, Z O
R, BIETIE, xR RIE, REA, WESHED BT 22 HE T 51K
MERTFAEL TVD. RKIRFOERLFETH KT AL, RENFZ DL L,
RANZHET, BEEDOREE LTEEINLTVD. LALAEBL,
BRE AR RIS ARG 132, AL S 2720, MERE, FFiC
LR AP SN THHAE L=,

1. RELERICESVAKFIFAREOSEREFM

KFTADBEREZ S NICT D720, BB, 5oy 28 B7e 5 500 FE (B
fill, b, <AbL, TW 2%, HHHEH, AFR) LL&big, LE, Ko&E
B, e EAZHAE L. KT ARFEGZIMD 6 LT, LENSFEIC
ol KT AFAKSEEDENMEMIZH Y, FFICHT 2B LT HIMIC
ML THABEENRDLON., £R65MEOHPTIE, BEFP T v T =0
BERET, BEEIIAREENE SN, MO 3MELY LA EICKNL- T,
RY 7=/ — VER{LEESE (PPO)IEMEIX, AT ANKLEL, KT ABRE LK
Mol AT AFRY 7= /) — LB EBIOPPOTEMEN L bITEN2T2T2D
WCHBENEAE L., ZRODO/RKERED, KFANR, By MNFEEDE O IE
MBINMTICH L TCWD EEZ BT,

2. BYARMEL TOEHWIEZRANBEFOMRE

KFTFARBIZIFBETERBBETERVEEONTERNELLIEERH
D, MEELR->TWD., 22T, ZHERNENEZIFWETHIT 720, X
WMBBEBI O - ERADHRIEOFAEEZRF L. TOMSE, XBRE
WIEIXZ OHHNIE L TWRWZ &R hodz. —J, Al - maR 453t iE
WX DMET — & 2RI Z = -1067 X D2 (712 nm) — 72900 X D2 (832
nm) — 3. 793 IZMRAT D & T, KFTAZYWEFTICEENET OZEROFE
EHEWT D LR FREL o T
3. KFRBITDERERELEERMNORARE

KFTPABEYIMTIZBNT, 2a RN E2OIEOOZDICHRMLE E X, £
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B, REBTIET P 7 =0 BEDPELSBRARNITZLAER LR
Mooy, REHMTIE, MILEOT b T = E&RnN K< b2,
HRENBEELST ol B AR THREELZREL TW DAL TIX, RIAF
TREBAL D 3% L AP BNIRFB L TR o e BIEDHORERED =D,
BT AAMORERTERMO LA TEBLEZLE ZA, GIEDAOREEN
WimL, G ARORBBELME T L LN TE.

b Z Lt KPP AETIE, MERFICOErm AL LIC < WHREZ A
MLTWDLZEPHLMNI o7, e, —AKEITFTLIXLIERMEE DN
2R L BN R DA AR S 2 720 OB F AN IC K o T, HUsk R pE dn
THDHZKTABTOMELTEICAMKT 2 LN TES.
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Summary

Eggplant is traditionally cultivated in Japan through the selection of
cultivars suited to the climate and soil conditions of each region, resulting in
locality-specific adapted cultivars. At present, there are several domestic
cultivars with varying fruit shape, skin color, properties, and components.
The Mizu-nasu eggplant, a native cultivar in Osaka Prefecture, is mainly
valued for pickling due to its soft skin and juicy flesh; however, there have
been no systematic reports on its quality characteristics. The present study
investigated characteristics of eggplant quality, particularly regarding its

usefulness as a processed food.

1. Evaluation of the quality of eggplant fruit based on a varietal

comparison

To clarify the quality characteristics of the Mizu-nasu eggplant, relative
weight, water content, and the amounts of component contents were examined
comparing with 6 other eggplant cultivars of differing shapes, appearances,
and components (namely, Torikai, Chikuyo, Kurowashi, Senryo-2, Masumi,
and Shiro-natsu). Results showed that the relative weight of Mizu-nasu was
significantly higher than the other 6 cultivars. Mizu-nasu tended to have
high water content, which was significantly higher than Masumi and
Shiro-nasu. Among 5 cultivars with purple color fruits, anthocyanin content in
the skin of Mizu-nasu was similar to that of Torikai, but was significantly less
than the other 3 cultivars (Chikuyo, Kurowashi, and Senryo-2). Polyphenol
oxidase (PPO) activity was the highest in Shiro-nasu and the lowest in
Mizu-nasu. In fact, browning of the flesh occurred in Shiro-nasu, due to its
high polyphenol contents and high PPO activity. These results suggest that
Mizu-nasu is suitable for use as a non-heated processed food, such as a raw

cut vegetable or salted pickles.
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2. Development of material selection techniques for salted pickles

Minute pithiness sometimes occurs in the flesh of Mizu-nasu, which has
been an issue. To differentiate eggplants for the presence of pithiness
without cutting the fruits, usefulness of X-ray transmission imaging and
visible/near-infrared ray spectroscopy was investigated. The results showed
that X-ray transmission imaging was not appropriate for detection of pithiness.
Whereas, with the data measured by visible/near-infrared spectroscopy,
estimation of the presence of pithiness in the eggplant flesh was possible
without cutting or damaging the fruits, by applying the following discriminant
function: Z =-1067 x D2 (712 nm) — 72900 x D2 (832 nm) — 3.793, where

Z is a discrimination score, and D2 is a second derivative value at 832 nm.

3. Development of stable production techniques for high quality

Mizu-nasu salted pickles

In pickling processing of Mizu-nasu, when alum was added to prevent
color decay, color defect was scarcely seen in the peduncle portion and
equatorial portion. However, at the fruit apex portion, color defect tended to
occur because of low contents of anthocyanin after processing. Infiltrated
amount of the color-fixing agent into the fruit apex was only 35% that in other
portions of the fruit. To improve permeability of the color-fixing agent, the
surfaces of the eggplants were rubbed using rice hulls before pickling, which
increased penetration of the color-fixing agent through the fruit skin and

suppressed the occurrence of color decay.
From these findings, salted pickles of Mizu-nasu is considered to have

features of attractive appearance and juicy fruit with less browning of the cut

surface, which makes it tasty appearance. Also, techniques to reduce the
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number of pithing in eggplants’ flesh and color decay, especially for a whole
eggplant pickle, are considered important to provide stable quality of salted

pickles of Mizu-nasu, a special domestic product of Osaka district.
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