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Antioxidant action and anthocyanin concentration in turnips
with colors of red, purple, violet and
black, and increase in free radical scavenging activity of vinegar
Midori Hiramatsu"® and Tomoko Takahashi”
Tohoku University of Community Service and Science”, Graduate
School, Tohoku University of

Community Service and Science”

Free radical scavenging activity against 1,1-diphenylpicrylhydrazyl (DPPH)
radical and concentration of anthocyanin in turnips with colors of red, purple, violet
and black were studied using electron spin resonance spectrometry and HPLC,
respectively. All colored samples of benishin-daikon, Fujisawa-kabu, Obanazawa-
akakabu, kuro-daikon and Tsuruoka-akakabu were studied. All samples showed
DPPH radical scavenging activity, and Tsuruoka-akakabu and Fujisawa-kabu
showed the same grade of scavenging activity, which were highest in five samples.
The scavenging activity of other samples were decreased Benishin daikon,
Obanazawa akakabu and kuro-daikon, in order. The amount of anthocyanin was
highest in Tsuruoka-akakabu and no anthocyanin was found in kuro-daikon. DPPH
radical scavenging activity in pickles extract of Tsuruoka-akakabu was ten times
higher than water extract of it. Apple vinegar and blueberry vinegar showed the
same grade of DPPH radical scavenging activity. These results suggest that the
difference of DPPH radical scavenging activity in five kinds of turnips may be due
to contained anthocyanin, flavonoids and other antioxidants, and vinegar with turnip

or fruit may bring higher free radical scavenging activity.
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£1 EIRV—HEYICEEFNZI5BEOT7 VYT Y

No. TryhT=0 R, R, R;

1 Delphinidin 3- o - § -D-glucopyranoside H OH  gulcoside

2 Delphinidin 3- 0 - § -D-galactopyranoside H OH  galactoside
3 Delphinidin 3- 0 - a -L-arabinopyranoside H OH  arabinoside
4 Cyanidin 3- 0 - f -D-glucopyranoside H H gulcoside

5 Cyanidin 3- o0 - f -D-galactopyranoside H H galactoside
6 Cyanidin 3- 0 - a -L-arabinopyranoside H H arabinoside
7 Petunidin 3- o - f -D-glucopyranoside H OCH; gulcoside

8 Petunidin 3- 0 - f -D-galactopyranoside H OCH; galactoside
9 Petunidin 3- 0 - a -L-arabinopyranoside H OCH; arabinoside
10 Peonidin 3- 0 - § -D-glucopyranoside CH; H gulcoside
11 Peonidin 3- 0 - §-D-galactopyranoside CH; H galactoside
12 Peonidin 3- 0 - a -L-arabinopyranoside CH; H arabinoside
13 Malvidin 3- 0 - f -D-glucopyranoside CH; OCH; gulcoside
14 Malvidin 3- 0 - -D-galactopyranoside CHy OCH; galactoside
15 Malvidin 3- 0 - a -L-arabinopyranoside CH; OCH; arabinoside

2-4-2 PV RITZUDRMA

7 v h 7 = v O4rFridIchiyanagi et al'® @ EICHE L, ks O
~ NI TICEYROEMHIZ TN E T > 720 K> 7 P680 HPLC Pump
(DIONEX Corporation, USA). # J 4 : Develosil ODS-HG-5 4.6mm X 150mm
(FA bRk, ZIRE) . — KH F 45 Develosil— KA — 1) v
AV & — 40mm X 10mm. Develosil 7 — F 77— b 1) v Y ODS-HG 4.0mm X 10mm
(B A AL S MR Ah, BRI, [HiR % #  TCC100 (DIONEX Coporation.
USA). #ii#s ; UVA170/VIS Detector (DIONEX Corporation, USA). ik ;
20ml/%5 WEHE ¢ 520nm. 77 7 AJEEE 1 40C, BB 5% M) 7 vt ok
B (TFA) /A% =)V 5%TFA/K (1 :4),
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FLUERRIEIAREDOEDERS 2. EOMOMFEILE % EBRIZH W72, £05g12
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PEICDPPHT Y Vv EHZE L7 (4), BBREERY 7 & IR 713 FEED
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NI O FMEMIIRE 5720 F72. 154 M DPPHT ¥ % )V DICs, (15uM
DPPHZ ¥ 71 v % 50 H i EE) (. BBRIEER 77 7030.34% . HEIR 71 7%30.38%,
FLRKIRATL14%, RAEIRGR 7 7 553.64%., BAMA3409%TH 1) . ALEKAR,
AR 7 R OB ARIC B W Tid, ALEKR, BAERKR S 7R R KIEO
NEIZDPPHS ¥ 4 VHZAEHIZE T L7z (K4)o 2B, ICDHEIZNIWIFE
DPPHT VA NVEHFEEHIIRKEWI L ZRLTWw5b, KEEDOREN PR
P, €% 32 CDICIF03 ug/mlTdH -7,
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1:unknown 2:unknown 3:unknown 4:Delphinidin 3-O-#-D-galactopyranoside

5:unknown 6:unknown 7:unknown

FLASKARIZ BV T ldpetunidin 3- 0 - § -D-glucopyranoside & 1 &Ko K [6 % 7
Y— 27 23k &7z, Petunidin 3- o - f -D-glucopyranoside D & A & 13385 u g/
gCH ol RN T TREHMOT ¥ by 7 =2 DE—= 713780 5 N2 WDH5,
SADKFEER Y — 7 3 &7z, BILIRIR 7 7 Cldeyanidin 3-0-f-D-
glucopyranoside. petunidin 3- o - f -D-glucopyranoside 2 U8 1 RO K[ 5E % ¥ —
7 K ¥ 7z, Cyanidin 3- o - § -D-glucopyranoside ® & & & 12525 1 g/g.
petunidin 3- o - # -D-glucopyranoside D & A #131625 u g/gTH - 72,
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FONKAR, BERA 70 RABIRAR A 7. #BRERT 7R TEKBR I
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KBERT % 3 5 PRAS R 212 5% 2 TR A & WERR CoEREREE S & 7RI I3 B LIE
BB, THELREIZL B~ ADONEEELINFEIT2 2L, 7 501t
B 7275 ABECIEEBEN TR OH 5 2 L2 PG ST b, BEM
FAHT. Th—=R) = )y TOVTNILT Y N T 2887 IR 4
FRAR) 72/ = VRO, BERHCHBILER R 5 2 LA 6, T s O5EERE
IZIEDPPHT ¥ I VEHFERP RO bz b o L Bbih s,
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