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Abstract

Beet (Beta vulgaris L.), belonging to the family Amaranthaceae, contains a large amount of betalain, a markedly antioxidant
pigment. However, few studies have been conducted to examine the betalain content in different varieties in Japan. Beet is
usually harvested when the diameter of the taproot (edible root) has reached approximately five to six centimeters. However, few
standards for its shipment to market have been established, and only limited information on the appropriate period to harvest beet
crops containing the highest betalain content is available. The present study, involving four varieties of beet: ‘Detroit Dark Red’,
‘Saffron Yellow’, ‘Gorgo’, and ‘Rivolta’, with taproots of different colors, was conducted to examine differences in the betalain
content among the varieties, and changes in the betalain content in red beet (‘Detroit Dark Red’) at six different growth stages.
‘Detroit Dark Red’, a type of red beet, contained the highest betalain content. The betalain content on a fresh weight basis in
‘Detroit Dark Red’ was the highest when the diameter of the taproots had reached approximately five to six centimeters, indi-

cating that betalain intake from ‘Detroit Dark Red’ harvested around this period would be optimal.

Key Words : antioxidant pigment, betacyanin, betaxanthin, optimum harvest time, taproot
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ATERRY, Tvr T2V EESEATEDLT, =%
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dhn (B, 1987; Georgiev 5, 2010; 1 &, 2009; Niziol-
Eukaszewska * Gaweda, 2014, 2015). & VA vi¥, A F v
RN TFF VI SHBENVECEREINTEY (BE
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BEMAEHINBZBEAKR BT (HBET, 2016), <%
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(FPHFAEHMR)) BIUvAGDy 2 —E—+ ‘VEL

2 (AATHEHEE®RD) HW #E3, WHrkEs
H¥ + v AR OBHELE WEEGH, 5 65m,
#REEL, pH6.0, EC0.1dS *m™) TfT-7. 201549 F
4AR Y= EFRE L 200RDEL b v —ZE— R
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5A7H 6H7H

2T =vENMIALRE, RzxFH v vENMI43ET
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EKEZE6 KRy, SRIEBTMED O >N TLERS
HATHY, HEESZEIZ6A 15HD347°C, HRES

Bix3 A 13 HD-1.4°CTh - 1o
SIRIL3 A 30 HD24.2°C TH - 1o

T, EHEHETO H &S

z E

&V VL, FTvaBoEYCEBERACE T (B
PHEREIE S BEERT, 2016), HFAOABRTHH2 7
=VERBIVCHEABDOAR THH 25 vF VLK
S % (Azeredo, 2009; %5 FH 5, 1983; IR, 1968; Khan -
Giridhar, 2015). _Z VA v DAL FFF L5 4 bY
ERIIT VvV E T =viZb TS B DD (Sakihama *
Maeda, 2012), X LA vODBEDSH, X7 =V
DOPBLIIE, rF v DISHERE, » 7 v 02 ERE,
TAINEVBOIERETHL EHEINR TS (BE
b, 2008; JIl £« BHE, 2016). =Dy EE{LIIi%, DPPH 5
CHNVEERCKT HECOETHE TS E, LFv
N61lpM, BT FVYNT2MB I OT7T 22 v € VRN
BIMIZHR L, =& v 7 = VHEHN3TuM L5, B,
FOHBAL IR E T = vEN2FY v F v
@2uM) ZHENTEW (Cai b, 2003). Iz T, Vv K
¥ — N OPEHRIC I T 5 DPPH 5 b LIS EFE, 7K
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E— PR WTh, THREALCIBABOLENE
T\ % (Niziot-Eukaszewska * Gaweda, 2015).

HRLAE— M4 R, IRz v OEFN
BDbNID, DI TIE, Vy FE—F ‘Thuadg
FeX—=27 Ly N KEFTDHNX 7 =vEHDI00gHiE
BY ) DERNRELED o Ly FE— RV T ER
AR A—FLLTHERNCRLTWAT 2 ) hon
V7, K—=F v Fit ¥ Tk (5E, 1987, Gokhale * Lele,
2014; Latorre ©, 2010; Ff &, 2009), N F TV v NE—
FDORx VA VBT OHRENE L, XL, Sapers -
Hornstein (1979) %, 20DV v FE— b DK L A
VEBTRIKL, 2y T =2vERSIUTNzFHvFv
HogEN N thZh23.5~387% X 089.6~219mg -
100g'FW, *7z, Gasztonyi » (2001) %, S5O L » F
E—rDORZ VA VERBYHEL, 27 =vERIV
REFYVFVHOEEN TN LTNS58~82 K X U35~
48mg » 100g™ FW O &l TH - 7. Niziot-Lukaszewska
Gaweda (2015) 1%, 15S@mfEDO LV » FE— 1+ OREMER
AR LER 27 = vEBIRAF v+ VI
DEBNENTETNSI~118 B X '16~53mg * 100g™! FW
ThD, MBERL-oTRELAERDLIEXALI L.
AWHETIE, Vy FE—F ‘Thaf b e F—=21y N
DB T 2 Fy v+ v EOEEIZ692mg
100g7 FW Thh, LROBECHENTRRENMETH >
feboD, 27 =vHEOEEIZ1042mg  100g FW
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Thy, FEoHmELRBEENCETh T A% D
R, AL —ramED, T, JEABRKHES %<
_2 VA vEESLAEIIV Yy FE—F Fhraft .« F—
Z7Vy N THBIEDNHLNERoT. Taks, Bk &
EY, E—rOBRTIIMAOEBCRENRNELZRTE

D, Vy FE—PBWTIRAXRERNCHRMEL T %508
N Fhrufbh e =2V M I GEELRTED,
FhPSoFBIAAERNTRAZIRETHS. FOK
%, RB2TIZVy FE—bF Fhrugbh e F—2 1Ly
N OERRWTEREBEEYf Tk Yy FE—rORBEIIEET
Boo (FE, 1987, MFKE, 2001), 4%, @EhroLv v F
¥— b+ ORESAARENTAFWRC > BE, Bl
(Gasztonyi &, 2001; Niziot-Eukaszewska « Gaweda, 2015;
Sapers « Hornstein, 1979) ® X 5 i EHMZER L HE L, ~
FVAVEEEETIREORER, I D CREECRESE
Tt EDELRLFEMET, vy FE—rDERAECE
TAREETRHETHLEND S.

HKE2TIE, Vy FE—F ‘Frudb e F—27 1y
DIEARDOEBIEI NFv 7 = vEBIVREEY Y
FVEOSBEOBENEL YA ToBR, wThi
[ - B DR Z L, <& U/ v EEARE s EI
CHRTETLE ZhETo®RETE, vy FE—L
DIPABPOERNI2 VA vEBCHERZRITTZ L0
16 C¥ b (Nilsson, 1973; Shannon, 1972), Lee * Wiley
(1981) &, ER46~64cm DIERBO~2 LA v EREN
64~9.0cm DIEABICHENTH W E2WAL I LT
¥ 7z, Watson * Gabelman (1982) ¥ X 0¥ Wolyn * Gabelman
(1986) DFHE K I hif, BABORELH TH 5 50~100
H (87~148) B\~ THfak X OCRAER MY v
AR LK. 5L, Michalik 5 (1995) 1%, F4ERE
DI=dRIE100 B (148 DLEABTIRLERE TR E
SR ULk AR TIE, HWiEH 58 19 BN » b
(528 AHIREE) & CTORKEIIMEZ 10 HEIETH D
OO, B LEPHE (6 A 22 HIN#E) ¥ ToREHM
1P AELSEREL, BERMOIEXRIBE2S 100 HE
B TIRELL. £ORR, “z2v 4 vE&BaR
HEBHI Y 34 B e®, HARRRET SV » ¥
E— b ORIFZEEWTH, "Z VAL VEEDEHNE— %
REMCIRET B0, 100 HMEEBEIRENET
Rienb o bELZ bR, SHBIFEHSCBEERFORER
E, b smgrnBnETHS.

E—t OBREBCHET S RS RBERE, SEMoE
BHERCEFHEFORE, +HBIEKE, HERE, ¥
K, WERHREOREERTH S (Krezel, 2005; Lee ¢
Wiley, 1981; Sapers * Hornstein, 1979). 722~ Td, BE X
Vy FE— P ORREEY L2 2L EELERO—D L
X (Niziot-Eukaszewska * Gaweda, 2015), ¥ME<e 25°C L)
L BVERRZ2 VI VERLADEELYRITTE
E TV % (Bradley * Dyck, 1967; Lorenz, 1947; Magruder,

1941). Niziol-Eukaszewska * Gaweda (2015) 1%, LV v N & —

PR VA VEERRAERREL, 2010 FORE T,
EBFTHOIEMA 2 CLULEOFERIZEILIA, <&
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25, 202FE O T, sEHORIEREOFETHD
EAROFHERE, EERSICEREEIRLE,L LD
DO, FVAVEBIRK Tt MmE L. AP
Tiy, BEHEFONTED 25°C LU EER B2 2 BT,
HBR1ARE&KE 39 M (EHEZX 12D, FHR
wEc8HME (AsHHE), RBR2iAEaxE cs6 B (H
55 A, FB&ET6 BfE (R6 BF) THo7e. T,
Niziot-Eukaszewska » Gaweda (2014) 1%, Vv FE—} D
TR WT, HECEER L CIREREE KE ORE
SR EOBRBERIANERS OEBEECEELYE L D
EEE LT RA VA vOGBEoWTIE, Fllit b =
ZABBEHINTEDL T, AFFEOABEAC Tz v
1 vEEBNED L-ERNIE, BEEH (Niziot-Pukaszewska *
Gaweda, 2014, 2015) 2 H¥KT 5 &, BORKEE L~
2V vBROEBSREEY EB -z & &, HEEHRE
D 25°C LA L OEE e & DBREERDEE O W HEME A RE
Ihie

B OEABIL, 100gHBEEL LI OREZ VS VE
BEREAD S O ERTEITHL D0, @Kl D~
FLAVvERBIRLE VD, HETEZERLTAV-5Y
YRV REDIMTHCHETZHEE DD, KHRED
BE voFEY—F FTrugbex—71Vvy ¥ Tii,
JEXROBEREN 10~ 12cmBE OBHBI I EEYSD ©
REAVAVEBPEP TS DD, TEHEHDINE X TOR
BRI 51 AR, BN 7T AE L ES O SE ]
MIAIED, 100gHEMLI»ONL LA VERLETL
Tl &b, 2 Vv vERLTHENCERTSDIC
i, BXBOBERENRS~6cmBEOFH FRFK, 2001)
T 5 ORI E UTHET S EFE 2 bR

SRR EE L BRI L h, &L Y
EROFHHZRETFAE T L b, 211 v&ERK
WTBHOHEPE VA v L HEMRThOBREERE: O
R EXPHLLTHTFETH S,

T, HiEIoO<z v v EBORIFNELITOWT
EETH vy FE—b ‘Fhrufb e X—271y P ik
—RICERREBRA L T8, APEOKE, Ellrkd
B EEHO<x VA vERIERARCERT L, =4
V7 =V OWTRIERBIE BT 280K 16.8%, <
ZFYVF VHROWCTRIERBIE T 2EEDH 35.6%
Th-ot. Lid (2015) i3, AL e=BEHTHET <
FYVADATITY PEBWT, <& U Y REREY
HT269mg* 100g'DWETh B EBE L. AHED
Vy FE—F ‘Shra b e =21y ¥ OMBEHOH
EFeRNT, REVAVERFEYELL ) KBETS
L 5145mg - 100g'DW &b, vy FE—bDRZ UL
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AVEBRT7T <5+ R Lib, 2015) CHEXTEDHTS
Mol FOkD, KRB TERZEINL TV Yy FE—}
OEM O EEY, FL el CchrEFRO7 X v
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B 52 v A vRBRIIERT 5 Ol U IRERI,
FEARBOERNS ~6emBEOHIMATH S & HMT I hie

W O E
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UL LA L RSB, ¥, E— M I—i%
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b, Thrufhred—=27Vy ¥, Y75 vfzu—",
AT IOV AR RV, XA VERD
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EBIIV Yy FE—F Fhrugb e £—27 vy N MR
otz Fi, Vy RE—bF ‘Fhuaufh e F—2 1y
F kM EY ) Oz v YERIT, BAEO
BHEN S~6cmBEDONER IR DS L L, TORKHN
<2 VA VEROCERT5OCHE L-INERNTHD &
Hr X oo,
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