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The characteristic anthocyanin, vitamin C, dietary fiber and sucrose contents of new types of colored
potatoes were studied.

The total dietary fiber level in the violet, red and yellow potatoes were 0.75, 0.66 and 0.85%,
respectively. The total vitamin C contents of the violet, red and yellow potatoes were 25.3, 14.1 and 31.5
mg/100 g, respectively, while the anthocyanin contents of the violet, red and yellow potatoes were 142,
148 and 17 mg/100 g, respectively.

The main anthocyanin structures in the violet and red potatoes were determined to be petanin and
pelanin by FAB-MS and'H-NMR analysis.

The red potato anthocyanin was very stable to heat and UV irradiation.

Sucrose in the red and yellow potatoes increased during low-temperature storage.
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1EZ, B, BREBIOHEBEZELI T 7V A X
—VEEZ, BERLAA A - DL Rtk GE
LIRELALDTHAE. 2T, TRHLOFBEY ¥
HAEEEMAFIHET L7012, ANEBEOTEHE,
B, REREECHEIC L AL, X5ICAEYEEES
RBFBICLXAEYY IV CE, BEEZORLICD
WTRRET L7z,

2. EBRAHE

1 #

WY ¥y A €L LT 45K IEFE Solanum an-
digena HRHMEC DB TR 90110-2, ALEHR 90112-
78 X U2 BB E Solanum phureja H 3k 2% H#A
DE R FH WB 902240-1 # FH\ /= (Fig. 1).

ANEBFROBEB I L EABROLEIZIZY Y <
1€ [HFBE%]) (Ipomoea batatas Lam.), 7RF ¥ X
> (Brassica oleracea L.), i/ (Perilla ocimoides L.
var. crispa), + A (Solanum melongena L.), A F T
[ 4 Wg | (Fragaria X ananassa), 7 F 7 [ HIERK |
(Vitis vinifera L.) O & @83, BFEE2 H\ /.

2) 7y T roMBEBLIUEEE

RER, BRI Y T4 EBLUEEEE, RED
AN B8RO ER L UF 8B SR (Hayashi er al.
1996) (ZHELU 7z, F7z, BER, AR ERNRYY
HAEROANBREREIX, BIOT Yy 1 EHD
ExPE L7,

B PHAHAET T DEPH BT S

R

BERBIUCHEBRY Y VALV L AN
# 0.2mg % Mcllvaine buffer (pH 3~8) # X 1¥0.1
M Na,COs-NaHCO;buffer (pH9~11) 1 ml 2, Zh
FHVER L7z, & pH BUZ BT B W E O & KRR
B (Amax VIS) DEKE (Enax VIS) £ Ax27 bu 7
+ b A —% — DU-7500 (Beckman Co. Ltd.) Ti#llE L,
SHICHEAERTZE-2000 (HARE®B W) L HhEH%E
{1 L Hunter (L, @, b) Diagram |Z7< L 7-.

(4) WEMEB L W

BER, ABERV YA EANEES L UCHEICH
W RTERSE, RELIOHMB LA ANEFE0.2mg %
Mcllvaine buffer (pH 3.16) (ZEfE L7z, T MEEER
I K TE AN R EBRE80C T 18 BrfInzk L, fnskai
D Enax VIS % 100 & L T, M OMHITHIRNE %
B L, BRORFEREHEBL .

MR ER 1T &5 AN B REWIZ 6 W O BRINEIT
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2K %MW T 254 nm ORHHE (BiTE, 880, W/
cm’-min) % iR T 18 RS L, RIVEBH IO
Enax VIS % 100 & L T, SRAVEREBE 4 O T B LR
*HEBL, BROREELHERL.

(5) FAB-MS, 'H-NMR |2 & % 5#7F
BERABIVHBRY YA EFIZEETHANSE
FZoF®wE (FE¥—2) % TSK gel ODS-80 Tm (4.6
mm ILD. X25cm, Tosoh Co. Ltd.) 1 I AxHWIE
Wik n< 257 1+ — (HPLC, Waters Co. Ltd.)
T, WHEWEIC CH3CN 1 0.1% TFA (1:4, v/v) % 1§
BALUTHEE, BRELZ, BRELAZFELY -2 % FAB-
MS, JEOL JMS-JX 102 (Nihon Denshi Co. Ltd.) % H
WCsZyka—):FFsr)a—-nr=1;:1%~<hrY
JARELTHFEZHELL. 52 H-NMR, JEOL
JNM-GSX-270 (Nihon Denshi Co. Ltd.) #% BT k
FAFNY T v ENFIEREL LT, BEAKEFTERES
FOMRRILE % % L, TSK gel ODS-80 Tm /1 5 A4
= 72 HPLC O B & & 12, AHZE (1996 b)
D/ X HATEANBRLEEYH L L CHhBL
7.

(6) HPLCIZX A7 MY 7= D4HT

2C CREBLAEBRBIVHERO YV Y i (4
LD L7 ANBE L Waters™ 996 7+ F 5 A 4 —
F7 L —#HEE% A L7 HPLC T TSK gel ODS-80
T™ 715 2 % BT CHsCN ; 0.1% TFA (1:4, v/v)
DEBERTHM L 72, % % E o #BF I 200 ~700
nm & L, E—=27DKEEIE525nmm OEREIZHBITLK
YETIT>7.. $7-, HPLC S CEL N ZE Y — 7
DFEEAREEORIE /R T 310~335 nm Ok E
(Emax UV) & Enax VIS DI (Enax UV/Eqax VIS) % 7
+ P A A - F7 L —RESFTHEONKEL VEH
L7 S NMEDOABEIZDOWTHE L7 (5K 1991 a).

(7) KpyDEE

ROR, HERBIVEAZROY Y T4 EEH10
g HRAILL, BEEEmMMEZREE (100C) XY EE
L7,

(8) ZEYHWHEEDER

ROR, ABRBLIUVEAROY Y I 1L EDOEEFH
&, AEoEEY#HEE (TDF) (& Prosky b OBEE
EE{E (Prosky er al. 1988) #HWTER L, #HEEY
Hi-H D % TRLI.

(9) &¥¥3ILCEOEE

BER, ABRBLIUVERAROY Y1 EDE S 2
YCEARL NIV v EE (BWHEEARELRTE¥S
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Fig. 1.

Photographs of the violet, red and yellow potatoes

A: Violet potato. B: Red potato. C: Yellow potato.
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Fig. 2. Effect of pH on the absorbance at Amax VIS of
the violet and red potato anthocyanins

@, violet potato anthocyanin; O, red potato anthocyanin.

1982) 12X VEEL, #OTY XY HA41E100g H72) D
aF= (mg) T/RLZ.

10 HEHEOEE

2C THREL-RBR, ABRBLIUVERLZOY
x H 4 EH? sucrose B L U glucose + fructose & &
HPLC = CillsE L 7z. HPLC O #r4&thid, 79 412

TSK gel G-Oligo PW (7.8 mm L.D.X 30 cm, Tosoh Co.
Ltd) %= vy, EHEICEMK, ##E 0.85 ml/min,
A1 LIRE 80°C, MHEFIIAERITE Waters 410 T
Fo72. v A EHD sucrose B L U glucose +
fructose &, ¥ ¥ W1 EEWH /- ) OEREEE (%)
TRL7.

3. % B
(1) 8tk HERIVXFTAET S T 08%
W KIZT & pH ORE

BERBIUHBRY Yy A1 EDZDPH (3~12)
BHIZBIT D Enax VISOZE L% Fig. 2I1IRL, 20
Mot L a bETFig 3I1Z/RLE. ZOHKE
Wit KR v A1 EANEEL L DPH5~6T
Enax VIS SRR E 22 ), Z 0L pH 10~11 T
BIZELZ. #AIEpH3~9F T, pHZELLLTW
CEBBR, ABRVY T4 EANBRLE DT NI
LAEAME L % 2 % 78 L7245, pH 10~11 TEHIZ
LEASEA L7z, F72, afiB LU b EOZEA S Mk
2, pHO F TKAKE 2Z&{LIdzZZH 5k vahs, pH10~
11 TafEiZEmML, bEREA L. ZOBOEBEHAIL
AR L7z, pHI12 WLETIRERER, ARV Y
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Fig. 3. Effect of pH on the L, a and b values for the violet and red potato anthocyanins

A: Violet potato anthocyanins. B: Red potato anthocyanins. O, L value; @, a value; A, b value.

Table 1. Effect of heating and UV irradiation on
the stability of violet and red potato
anthocyanins

Relative absorbance (%)*

Anthocyanin

Heating Irradiation
Violet potato 47 27
Red potato 66 53
Sweet potato 63 68
Red cabbage 60 43
Perilla 44 48
Eggplant 22 18
Grape 17 22
Strawberry 24 6

* Relative absorbance (%) was determined by compar-
ing the pre- and post-treated absorbance at 525 nm.
Heating: 80 °C for 18 h; UV irradiation: 6 W X2 UV
lamps (254 nm, 880 , W/cm*-min) at 20°C for 18 h.

HAEANBREORHEBILLL, B~
(2) BE7 P ToBFEICRITTMEB X%
SAS Aok
BOHBRS Yy A EFANBERIZRITTHRB L %
AR D% Table 1 1273 L 7.
METIIABZRY ¥ 4 E AN BEOBERERIT
66% %/~ L, WBHERELZT Y <A EANEF (63
%), HF Y ANEFE (60%) OFRFFRLILEKL,
KELRER ANBETH -7z, FHICHEL, 2637
VYA EANBEROBRERGFERIILNN T, vV
ANBE (44%) LIFRFULELEEEZRL, U= Aa

£ ANBE, FF vy XY ANEBRIHENARELETH o 7.

18

% Table 3 IZRL7-.

BHEEHTRAERI Yy 74 EANBEOBER
HFEIZ53% 2L, UL EANEE (68%) &
DARETH-72%%, ¥V ANEFE 48%), H*x
Ny ANfBFE (U3%) EHRBLEETH-7:. Lirl,
BERIVYTAEANBZOBERERIZI2T% T,
T"RELGBETHL T FIANBE (22%), + A
AN &% (18%) LFREROBEREREZRL.

(3) HPLCIZ& B 7 > b 7= v BBEDHHT

BRI v HAE AN @ED HPLC 12 X 2 k8
% Table 2 (Z/R L7, BBRAY Yy A EANBEZ
HPLC |12 & ) 7THEO Y — 7 2%l & h, FEEY—7
iP5 THo7z. 2°C TI80 HIREER, FEV—2
DP5A51.9% 75 55.4% &bz mL, P1
H¥25.0% 205 10.2% @A L7z, Zofidb$hi
BEEHLLODOBRILICSIFERLIIR N 2o
72. Enax UV/Eqax VISO#R L D P2, P5, P6, P
TIEBBEOKEIZL AT U VEDHEE SN,

KERY v # A E AN 550D HPLC (2 & 2 5k 2
MRV Y 4 ANBEIL
HPLC 12 & b SHEOY — 7 2B S h, FEV—2
EP7TdHor:. 2°C TI80 HIEER, FEV— 7
DPTH49.7% H 5 52.5% 23imML, P1A515.4%
26 29.5% 2L /-4, IRIBEREBROBRILIZE
BEEBERON LD 572, Enax UV/Enax VIS DR
5, P2, P3, P5, P6, P7, PR ICHEEEDKE
BIZE BTN HEE SN,

(4) BERBIVCHBRY YA ET Y YT

DEBEOHEE
HPLC #ric & W B o h7- %R (P5) B X U4
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FEAS—RFbOT M7=y, ¥ 3I0C, BYEE A 70— X200 T

Table 2. Effect of storage at 2°C on anthocyanin in violet potato

Content (%)

Peak RT  Amax (NM)  Emax UV/Emay VIS

0 day 180 day
Pl 3.7 516.7 — 22.3 10.2
P2 4.4 521.6 1.87 11.6 9.6
P3 9.7 526.5 — 2.2 3.6
P4 11.4 526.5 — 2.1 1.9
P5  16.5 531.3 1.00 46.7 55.4
P6  18.4 531.3 0.80 5.0 4.7
P7  25.4 521.6 1.03 10.1 14.6

Peak: peak number of anthocyanin by analytical HPLC. RT: retention
time (min) by analytical HPLC. Content (%) and anthocyanin peak

(9%): by analytical HPLC.

Table 3. Effect of storage at 2°C on anthocyanin in red potato

Content (%)

Peak RT  Amax (NM)  Epax UV/Epa VIS
0 day 180 day
Pl 2.9 502.0 — 15.4 29.5
P2 4.4 502.0 1.06 17.6 13.3
P3 7.4 506.9 0.59 2.3 1.5
P4 13.3 506.9 — 1.5 —
P5 17.7 502.0 0.48 3.2 —
P6 22.2 521.6 1.91 1.8 0.9
P7 24.1 506.9 1.10 49.7 52.5
P8 27.1 506.9 0.93 8.5 2.3

Peaks: peak number of anthocyanin by analytical HPLC. RT: retention
time (min) by analytical HPLC. Content (%) and anthocyanin peak

(%): by analytical HPLC.

% (P7) OFEANBEDFAB-MS 2L 20T &l
ETHEREBRITIBBMY (m/z), FLEHRI88TM" (m/2)
L7, 2512, 'HNMR O#E, B L FHPLC
TOBEHBEEPAEHSE (1996b) ORI v I A E
ANEEERLE-HLI-ZeDs, RERT VT2
D F AN 5 #(1 3-0-[6-0-(4-O-p-coumaroyl-« -L-rhara-
nopyranosyl) - 3 -p-glucopyranosyl]-5-O- 3 -p-glucopyr-
anosyl-petunidin (% =), HEBR7 > 7=
D FE AN B FL 3-0-[6-0-(4-O-p-coumaroyl-a -L-rham-
nopyranosyl) -3 -p-glucopyranosyl]-5-O-/3 -p-glucopyr-
anosyl-pelargonidin (X7 =) CH#ESI N7,

(5) KoE, EEPHEELIVLEEY I CE

DEE
HRER, HERBIVERARDY Y T A EDKTE

y

(593)

SEYBHEBLOLEY Y IV CEOME% Table 4
L7,
KOEGEBIMEBRNT7.3% Lo bEL, %6
F1370.4%, HARITT4.8% ThHor. 72, 2T
DIKIR T 180 HIREE DK G EEDENIZITZLA LR
Shirdro .
EEVMBHEEIIFERRIE 0.85%, DWTEHRE
FD0.75%, HLEFRD0.66% TH o 7.

£E¥¥ I CEIF2TC ORBRER CIEEARD
BbE<100gH7-03l.5mgEAL, £¥BRATIR
25.3mg, ABETIZ14.1mg ThHo7z. 72, 2T
DIEIRT 180 HIREHR TIIZ ALY Y IV CEHEFEN
BT L, EAARIZ6.6mg, BRI 8mg LILTA
EZELVOIZHLT, AERIZ12.6mg LITE ALK
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HARBFE R,

TLi»ro7.
ANEBEZEAEIHEW 1008 H72, LERIL

142mg, #ERIL 148mg, HRWRIZ17Tmg TH -7z,

(6) WHEMEDE =

2COBREBRECLILIEEEEORLOHR %
Table 5 (2R L7z, 3 MmiEL b IMKIRREIC L 5 suc-
rose 1 L UF glucose +fructose EDWHIAR 57z,
KRB R B L FHEPR T sucrose EDHEMATE L
<, 180 HIKEREZ T3 K4 15.3%, 16.8
% THH, REREAMOLERTIISHE, HART
2157,

Table 4. Anthocyanin, dietary fiber, vitamin C and
moisture contents of violet, red and

yellow potatos
Potato
Violet Red Yellow

Moisture (%) 70.4 77.3 74.8
TDF* 0.75 0.66 0.85
Total vitamin C**

0 day 25.3 14.1 31.5

180 day 8.8 12.6 6.7
Anthocyanin*** 142 148 17

*Total dietary fiber ( % ) in the raw potato (wet
matter basis). ** Total vitamin C content (mg/100 g)
of the raw potato (wet matter basis); 0 day and 180
day: each potato was used immediately of stored at
2°C for 180 day. *** Anthocyanin content (mg/100 g)
of the raw potato (wet matter basis).

Vol. 48 No. 7 (1997)

4. £ ¥

Ty b T BaFRE, RICBENTEER T
VLR L CREBZROEZEL, PHTIIER
Dy a—FR=RERY, S5EEHETEIT LR
ifE L 2o THHREOBRRINERPRERAIZHE
BLEBIPSFRTET S (AR1991b). £BRAB X
CHBRY x4 EANEED pHIZL - TR R
FEA RO S,

HPLC i L DR Yy 1 EANBEEIISHE
HoOVY -2, 8BR Vv HA4EANGBRII7TEED
Y— i ans., oV x A1 EANBEDE
AN B F DK 7513, FAB-MS, 'H-NMR, HPLC O3
MAWEIE (1996b) OHMEL/-T v A EANEBFEL
—H LI EIZENABRIEINRT v, BERIINRY
S THAHEHRELL. 512, I 0L Har-
borne (1960) 2S|EL TV A I v H A EFANEBED
BELEILUTH o7

RLEBART v 4 € AN BERIIWEE, TLEICER,
—BIIREEENDIH Y TAERHREF Y RYD AN £
REUBLTRABEORE AR L, 2, 77
N A4 —F7 L —#HE%H W THPLC THlE L
IRERXY, TYMET U b7 oS EIND
ZENEESINT, FEBFEORT =Y (PT7) 121
DFOp- 7 I NVEPEEL TV I EroHERNT S
&, Enax UV/Enex VISOfEL ) P6TIZ24FD, P
2, PETR1IGFORRBRI;ESEL, P3, P52
WTUIIRENEIME DT FFOBERIEIHEL T
WBZENEZOLON. AFITHREDEYD AN B3
X, FOBBEBEERITIIMET S N T BN
W, IO IREEBIZEL LD, KExr Xy ety g
EDX)IHRBEEFIZTIMET VP T O

Table 5. Effect of storage at 2°C on the sugar contents of
violet, red and yellow potatos

30day (%) 180day (%)

Potato  Sugar 0day (%)
S .
Violet ue 0.4
Glc+Fre 0.9
S .
Red uc 1.9
Glc+Fre 1.6
S .
Yellow ue 0.8
Glc+Frc 1.7

1.0 2.4
3.4 7.4
4.6 15.3
3.2 8.4
1.6 16.8
3.1 10.1

Suc, sucrose; Glc + Frc, glucose + fructose; %, sugar content

of dry potato.

20

(594)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

FaEAIT—RF I DTy Ty, €930, B, Ar70—2 (220 T

WEL b, BEMMNEL, TOMET Y b T =
YO ERERICEOHMEERAS R 5N 5 (Hayashi
etal. 1996).

ZDEIHBRIY Y HTAED ANBZHRITIE, #H
WEALTIVMMET Y b TS HEENLT &
5, BEBIZENL Z EXREZ LN,

BBRV Y HAEANBRIIP6, P7TIX15T, P
220 FOEREBENEEL TS EHEES N,
RXHFAEDT VT LT IONMET Y MY
T oBEL L, ZORORERIILELILDNEZ
Y (AN

HAREWiiER SR (BRHEETERERATS 1992)
WEBEYYHAEIZL 1% OEYHBMEL ST L Sh,
EAHE (1994) OBMETEBEESITH1.27%, X
A4 —=2#1.41% ThHhol:. KEBTHH LAY
Y HAETIE, BLEDP->-EARTL 0.85% TH
0, GERDOBEIZHERTEVBEEFENPL LRV D
DTHotz. 6|2, EMEERTER (SEFEME
B4 1992) 1LY v+ H A4 i3 23mg D ¥
FIVCREALTVWADIZNLT, SHOBERR
TIEHBEINZELDEY I CRELLDTH /.
T/, BERRERGELREETHD, ABRIIC
¥ I CEPRRY Lo/, KIBRREFRIZESY 3
VCHAETTAHEEIE, A4 74— THESINRT
WAH (Kida et al. 1991), FEEOBREIFEER, #L
EBRBIUHERNRICBWTLERIN.

R R 12 & B sucrose 3 X U glucose + fructose
BOEMIEROGFHETOLRONT VWSS, w74 b
O—ADEIIHEEOEL LHmMETDH 10% 1ZEL
XN T3 (Smith and Talburt 1978). L4 L, 4
G L7 BR v A ETIE23.7%, BARY ¥
HAETDH 26.9% & sucrose B & UF glucose + fruc-
tose EASHEML, HEROBEICHERTED THND
DTH o7, EBBEEF I sucrose HEEHT HHERIX
UDP-glucose + fructose <= sucrose+ UDP OfEM % 5
LEEFIZE AL DL 2N (Smith and Talburt 1978),
KLt R H AR CIHMRIRRE I, ZOBVEERENE
A MR SN, RIBRICHEBEE & L CHEERDYFC
nas.

5 B gl

TR v AT (RER ABRBLUVERSR)
ODEMNOFHIZEATH-RELT, T T7=2,
¥y Iy CE, EWEEL EORBEET L7,

REZRBIPHBRVYVTAEDOT PO T2
pH OB COEIEL, — K27 T2
DOHExRL.

HERYYHAET Y b7 =V IEmEE, Wk
IEN, RBMEEELINEY YL E, F¥ vy
TryhIT=rEABEOREREERL. LAL,
A HAET Y b T2V ERRELBETD
B ENIRINT.

HPLC 12X 27 > b7 = > OG5 CIHKIRERE I
It EBRIEICIETIERILEIRON o /2.
Enax UV/Enax VIS O#ERN S, FIBRVIERBRIVE
BEORKG LT IMET Y b T2 B8EEELE
HL, TO-ORBRALVEERITENL I EVEZ
Shrz. ¥, BBERBIUCHEROT Y T
DEEBFEIZARIZVBLIURTZ Ly Thol:.

CEVBHEIBRITL LD L L, £E¥ 3
PCERERRY, HBEMNEVWLDOTH- /2. T
MNOTZUEARIIREGR, ALER, BLUEART
100g FiZK 4 142mg, 148mg, 17Tmg TH-o7-. £
7o, RIRREIC L A EHEOEMAR LN, ALERB
& 'R T sucrose EDEMATE L VD TH - 72,

51 B X ®
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HETEE, 43, 962-966

AHBME, & T=, ENEH, BIEE HBHELTL
(1996 b) FRERNB S ¥ T4 EREDT > 70 2 #F
DEE, HATES, 43, 887-89%
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BIGLE, MEMEF, sAREL (1991) Fv <41 EIlE
TNAET VMY T = OB EEEICOWT, BFH,
60, 217-224

# OLE, OKH B, BHFH, =T &, BHES
(1992a) NL 4> a7 v b T vEEEMENER
(1), B, 42 (5 1), 354-355

& OUE, BHFES, EF o, BEES (1992b) ~NL
12an7 o7 rBEaAmE0ERE (2),
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