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1. IC®IT

ANEZIZ DL OEWITEMMERFICVNE R RXVX—%25570, 2L OBFELLE
EL. MINTHET S, ERNICRVIAENTZMEO—IIIMMONF L&, A—
NR—FF v R7 =41, @iRbAKFE, & Raxs 7000, —EERRE L V- RS
WZEALT D, 2RO DOIEERBBIILSOSMENE LS, o508, IFE., BEX LTI /#k
72 EEREBCENE S, MR A KT S5, RN TISTERBE BRI AR S D &
A b U RARREICZ2 0 . BEIRIS . i E, @R, TR 8L & T Dkkx ek
TEEERSCBCBGORER NS L HI272 5 Y,

ZOED LA L AT LT, AMITENTZPIE S AT JMZ > THLZSF> T
Do TN DOEEI M & O LML CHELYE (antioxidant) & W OIEMEZ BT
BRALRE L MEA TS, Z OHERLREICRIT 5, Bz 725 HliE 2 M EEE E Ll %
PVENRDHDHEFZ BN, BT, FiBLEEICED R EF I FEOKRE, 726 T
INEDHHIE~OBEADPRBERL 2> T05 29, Hxld, Pilkbe I L LTabh
TWhHEXIC (VC) 43I E (VE) @955, VE OKEMEETAVWE THD b
v 27 A (6-hydroxy-2,5,7,8-tetra-methylchroman-2-carboxylic acid) & b#giARES 217 9
Z L THEOHEBLREEZHEL TS Y,

e L7833, EREEFOTRY Y LI X T AEBIRE LT, 51T, APl
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1HO7ZV OB EOEMEEEIX 350g L ETH DA, Fk 27 F 0 H R %
BEEOKETIZ, P 285.5g I FTHA L., FH W AIEEZ OEREITH
DL TEY, 20 MR TIEFEH 242.0g Lo TV D 9 KEBRTE, 2FEDOK
BEEET L 2 2% AW, ZHEL & SEMAL OB LR A ET 5 & 41T, ZonRRIREE Y F]
BERFEEE T 7 A~ RSN IEZHNT, A7 h (Ca), ZY 7L (K), 7
x> Mg), 7 RU DA (Na), Uy (P), 8 (Fe), #igh (Zn). 1 (Cu) BL U~
A (Mn) ® 9 EHZOGARZHETHZ LT, TRETHIICHRIR RSN LI
Rino =i bEE L 2N DD IEEDEH BEOBMRIZOWT, IELATI L OEEATIZ 4T T
R 2B o7,
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P L EREOEEDE D vy 7 A #g7Ta—T7REL L TTLF LA
TSN E LT 2.2- 7 Y ERQ-AF LT AT I V) e (AAPH) . %
gL LT 0.01mol/L U R E A EEAK (PBS) #HW\WWe, I3 7054 &illlEDRENE
WwE LTlE, Ca, Cu, Fe, K. Mg, Mn, Na, P, Zn B X OWNEEWE THL A~ b
74 (Y) O AERERR (1000 ppm) Z AWz, WFHoRE S RGO ¢
D% W,
2.2 HE

PR b EREOREIZIL, VERSAmax v~ 72— ) —F—%EH L7, <A
71 7L — ML, Becton Dickinson Labware f#H.® 96well ~ 1 7 a7 L — k& H\ 7=,
IXTNEFEREILZ. BA a—A 2 AV LA v Vista-MPX ICP 3856556/
B3 L OV SEREFT LY —~ AR YRR R Z2-5310 A L. BIESFIERTER P Y I
o7
2.3 HIEFHE

ABLO BT, 2016 4 6 A 225 2017 4F 2 HICIRMEXEEKASHE L Vit H - 72
KEHEEEO 7 VNV L ERE T ) =2 ) —T %0z, BN, ThEniETNn 38 X
WAL () 122 3F L THWE, FLEBEME R LI 27 VHEICRE T 230B O RTLEL D
PRI, AT E SR I Y,
2.4 WEFHQHE

PURIEIETE RE) BLOI X IAEARICEVEGONEEOWREOT —Z 1220 T
HEHLER 1TV, BEEREEIT - 72, FatERiZiX Excel 2010 (Microsoft #1:8) %
W,

3. ERWERLEE
8.1 TNF LA VERIEDRRELORIEF

Figure 1 \Z/R SNl DIREOFEDE bun vy 7 AB L7 VA LA 35T
LK 2 IO THRRLENE T2 & | KR OB ORKECEZ R~T 77 7R3 56
No, ZIT, ZAALtA rOWENEDT DRIOLE LB E D LIGD THhHb
HENZE L TWDEMRORZ SIZE T 5 15H % Lag phase & M5, 2 LC, ABilhICHimR(b
WY . HitfihZ Lag phase 7' 2w b L, Fig.2 ® X 5 MmEREZ1ER L=, EAEYE
Thrbhonoyry 252 L CHgbiEE (R) Z23Hn L7,

WTIOgAE S 8 ML D Lag phase 238 S 41, MEMRITIZITER L 2ol a2
HELOREZITV, BB OMERZER LT, FHliIX, BEEME CHDL hrry 7 20D
PURBILIEMER 4.00 & L, Zha ikl L TN oRERBIOFIEELIEE (R) #LLT
ORTHM L7,

R = 4.00xi Bt OB EMROEE) / (Fr v v 7 ADOBREROMEX)
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3.2 ZUNVHFRETY—2 U —T7OENAFERILESE (R H)

KPR O 7 UL Z AL T Y —0 ) —7 OFEMETEE RH) (X, 2016 45 8 AND
201741 AL THKH 2|, XLEOFKREHZOE 3EWPE LT, FH L 6 7 AROFY
8 LR ZE % Fig.3 IR Lz,

PiBLIEME RE) (X, 7V L& 27— =7z, WIFnoH L3 L0 ZERN
<. 2V = =70 bIEMEIL, 6 » HREIOWHE L 12 AFREEOREILZ 7 Vv LH
AL DEWNEER Lo, EBIC, XEBEIVEHELS L X AREOHELIE A2 K 5
L. 7V AF0.86+0.35, 7V —2 U —TF 111046 &2, U —2U—TD
FINE WP LIEIE 2R U, BISREITIZERI U TH D EEZONDH, BRI M
FRICE Y ERNRD LN, — ., HEREO L Z ZDEOFBEE RAHE) X, =—1



B A 25+0.2, 7V —r U —7 1.9+0.2 OFERDEF LD, KPS E L0 @ ES
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838 ZUNVLERLTY—VI—TDEMBIIRINERE

KERED 7 I N LA RL T =0 ) —TDELED I X T VERRIT, KBNS 5 [F]
HIE L, 6 7 HEOFHME L EERFAE%L Figd 8L Figh IR LT-, ZE®IXTINLTLE
£ EENTVELDIFEK T, kW TCa, P, Mg, Na &720 | & %7 /L TlX Fe 28
< GER TV,

TV H ZDOEMBITEE TlX, 2B I X740 TlE, Ca & Mg CEICHRENFREICSE
<721 (p<0.05) Na #FRW\WTEIZZWMEAAED vz, 72, &I X7 /L Tlid, Mn
TEIVENFEEICEL o720, Cu & Fe lIXTHEICELL -7 (p<0.05), pfH
IR E LD E WD FHRICRB W T, 2B B, fo mRERGENSE LN DL HERE
AL, 22 TIEpED 0.05 Rl AFMEAHNCAHE & H72 LTz, < DIRT N, ZEITHA
L EENTOIAERIT, B LR CHEmEZ R L9,

7Y =) =7 OEARIPEE TIX, Z8&I R T/ TlE, Ca & Mg TEICHARENFEIC
%<7 (p<0.05), 7V HZRXLEULL Na ZFRWTEICZVMHRI TH -7, — .,
WEIXTLOMn & Zn ik, EIZIEZLGEN TN,
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Abstract: Many kinds of minerals and antioxidants are contained in foods. However,
correlation between antioxidant activities and mineral contents have not been
discussed in detail. In this study, therefore, we examined antioxidant activities of
two typical hydroponic lettuces (i.e., furyl lettuce and green leaf lettuce) and their
mineral contents.

Antioxidant activities were measured by using Trolox (6-hydroxy-2, 5, 7, 8-tetra-
methylchroman-2-carboxylic acid) as a typical water-soluble model compound of
vitamin E. Mineral contents were measured simultaneously for multiple elements
using Inductively Coupled Plasma- Atomic Emission Spectrometry (ICP-AES).

As a result, antioxidant activities of both lettuces at the leaf part and green leaf
lettuce were higher than those at the stem part. In the same manner, mineral contents
of those contents at the leaf part were also larger than the stem part. Thus, we found
for the first time appreciable correlations between the mineral contents and the

antioxidants activities in such hydroponic vegetables.





