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Abstract

Anthocyanin pigments of purple~fleshed sweet potato (Ipomoea batatas) were extracted with methanol
containing 1% HCI and purified with Amberlite IRC-50 cation exchange resin column chromatography.
Individual pigments were isolated by paper chromatography. Among the four bands obtained by paper
chromatography, three major bands were identified to be pure pigments by HPLC system. Two pigments
were identified through the analysis of acyl moiety, sugar moiety, alkaline degradation products of aglycone,
R value of paper chromatogram and retention time of HPLC. The anthocyanin pigments of purple—fleshed
sweet potato seemed to be composed of peonidin~3-diglucoside-5-glucoside acylated with caffeic or

ferulic acids.
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24 70} anthocyanin A 42} F3o Bisire o
2] ool o g v} Qleh(16-22). Odake 5(16)
& 2} 31w (Ipomoea batatas cv. Yamagawa mura—
saki)9] 8 WA E-o] cyanidin® peonidin® 3-caf-
feylferulylsophoroside-5-glucosides2h 2 M 51819 2.,
Tsukui $(17)& A4 2 Fote} 2 2 (Ipomoea batatas
L.; Yen 217)% cyanidin-(3,6)-e-D-glucopyranosyl—(1,
2)-B-D-fructofuranosides} cyanidin-(3,6)-a-D-gluco-
pyranosyl-(5,1)-a-D-xyloside®] caffeic acid-} ferulic
acid® acylation® 3 eiztz 2235} Imbert 5(18)
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< cyanidin® peonidin® dicaffeoyl-3-sophoroside—5-
glucosidesta. B 313ty o Shi 5(19)& & A w0}
A o] A B2 peonidin-3-diglucoside-5-glucoside7}
T T AlEAY ferulic acid®} 3F 2219 caffeic acid®
acylation® & 928 w3}

T=FH H2ol| Lee 5(22)2 14 775} Ipomoea batatas)
Y2 ¥ F-27} 3-0-(6-O-trans-catfeyl)-2-0-(6-
O-trans—caffeylglucopyranosyl)-B-D-glucopyranosy!-
5-0-(B-D-glucopyranosyl)-peonidin® 3-O-(6-O-trans-
caffeyl)-2- O-(6-O-trans—feruloylglucopyranosyl)-B-
D—glucopyranosyl—Sf O-(B-D-glucopyranosyl)—peon-
idin ¥ 3-0-(6-0-trans-caffeyl)-2- O-(6-O-p-hydro-
xylbenzoylglucopyranosyl)-B-D-glucopyranosyl-5-O
-(B-D-glucopyranosyl)-peonidin &. & FA] 5 o] 9] 2-&
W3 Wk o] 5] Aol o 2wl Ao S
AR F5o ue e ¢ 5 gl

2 Sl A2 §FH Aol o] 2o BE AT
£ obA) o] FoiAR] ¢k gle AAolojA B oA
E FHdA A2 FFeled BFstr] AlAHE Aol e
anthocyanin® 4~ ¢] 725 ws]7] 93 7)1&2 AF2A4]
paper chromatography, spectrophotometer ¥ HPLC %
2} 717184 < Estel A4 v} anthocyanin 4 42)

aglycone, @ % acyl group & EA3tdch
MMz L S

M=

A 3w (b)) A Fokel| A Al gt 7
g F AdEE 85%, &5 13CR =45 3 ?‘%}—&71
(HB-1055, ¥tu)ol] B sl Al g2 Algslgdch &
FEAEA ALEH §-7)4F 4 2F-= Sigma Chemical A
(St. Louis, MO, USA)dlA] 3-ql5}edr}).

2} 51 7-0} 2 3-E] anthocyanin 449 33 3 2] 7
+ Morris 5-(23)8] W ol e} Fig. 1ol veby ujpel
o] M wFul 100 g2 2 mm I 2 AAF F 1%
HCl & methanol& A 27} 2313 7|22 7)3lo
4oc94 el A 2447 wpA A A 2F FEsbqic)
FEo] Bd & YxF2 A8 22)8lr) ¢t What-
man No. 1 & #}-2] & A}4-& Biichner funnel & A}-£-5}
FA A8 2 Al 2w A4 A8 A A o7
Al Fd Bl AFS-she] 33] wkE &l 250
BEF ol anthocyanin M4 2} AL A5 A}l&-3
ek BAE Al 5 FAAE "‘71 (Biichj R-124, Swit-
zerland)& AHE-3led 40°Cell 4] 23 ¥ F2 08 2ol
o] =& A}-8-3}9] petroleum etheri 7(] 44 M4l chlo-

Purple-fleshed sweet potato

Sliced in 2 mm thickness

Extracted with methanol containing 1% HCl

Residue Filtrate

Evaporated in vacuo

washed with petroleum
ether (3 times)

Supernatant Precipitate

Evaporated in vacuo

Chromatography on Amberlite IRC-50

| washed with distilled water
Eluted with ethanol containing 0.5% HCI

|
Evaporated in vacuo

f

Dissolved in methanol containing 0.1% HCl

Fig. 1. Procedure for extraction and purification of anth-
ocyanin from purple-fleshed sweet potato.

rophyll#} carotenoid % 71 €} | A A B 55 A Aste] e
o, o] 34-& 33 ukato] AXstdc) o]F A Qojal
A2 2 Fol oA 3] anthocyanin ] & }& 3
&0l 4od gl = anthocyanin®] AA ¢ F2& 9
3 ckol2u#FA A-E EAA F714 FHTH 5
A Azl 42 B2 Morris $(23)2] w0 -43]] Am-
berlite IRC-502 Tl F415+3 A}&-H o] 5% HCI £
Fodte] H'g oz 343 AN Agigdnt, 44
NE o] 2u P A Fell FYYAA FR o] B42E F
F fEFE] Tl F AR EFHTE T4
0.5% HCl & ethanol & F3]1A1A 4
ﬁl’i‘l%ﬁ FE7)E AHS-she] Aol o
1%
_"(TT_

1n w

S5k 2%2] 0.1% HCI 3+ methanolOi]
Aol RgshdA A 82 A}g-skalu)

o] 2 g ¢2FH-S FHAA A EFHLLNL
Whatman 3 MM paper®. AHW(acetic acid : HCl : water
=15:3:82, v/v/v) £l A E AbLsle] AHALE Be
stk Fef gl A A EH AL EL sl o 2 RE £l o
2} band 1, 2, 32 T-¥3t 29 el € A4t E Hsto
0.19 HCI &% methanol & 3% 38}¢]t}. Paper chroma-
tographyoll 2|3l 2% 7N AW 42 Sep-pak(Cis type)
©. 2 A A8} 1 membrane filter(Gelman Acrodisc LC 13
PVDF, 0.2 ym)& o133 ¥ p-Bondapak Cis(3 mm X
300 mm) columng AH4-3 HPLC system(Waters 510,
WatersAl, USA)e] 2] #4319 c) o] o) o] 24L& FWM
(formic acid : water : methanol, 7:63: 30, v/v/v), %
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2 1.0 mL/min, 2 %7]+ Waters 486 turnable absorbance
detectorZ AF&3te] 530 nmolA A 3kl ch

Aglyconeg] &9l

A} 317w} anthocyanin A 49] aglycone2- Luh 59
ofzbe] B89 (24) el upebr B st ol A g el &
H A4z 2 mLe] 2 N HCIE ¥ 2 reflux &3] 100°C
oA 1417k 7}d & F isoamyl alcohol® aglycone Y-8
< 1 mLA4 33] &3t ol & diste] 15%
Ba(OH), &9 5 mLE 715+ reflux A= 2 100°Coll A
4087k 71 B-3l3tgd ). Ice-water bathellA B4 &
el Eol 2 mLY g HCIE 713 5] & £ ethyl
etherZ F&39c} 549 Z 72 23 A F
70°CH s A7 U537 2 A w53 o] A4S meth-
anolel] 281 A7) % membrane filter(Whatman, nylon,
0.2 um)ell 3217}, 7]1#] &4 2l phloroglucinol, pro-
tocatechuic acid, vanillic acid, gallic acid, p—hydroxy-
benzoic acid, syringic acid 5% ©]-£3}e] Table 14 1}
el =74 el g4 HPLCE AF8-3te] &alslgdct.

Acyl groupg| &el
Francis(25)9] <2+ 7} 3 ol whe} Mg A
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2 94 247 3 methanolel] £8]AH EFEA
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2 A ssn,

Agtee| &0l
A 2ol 2ml2 2 N HCIE 9 2 100°Col 4] 1417 7+

23] stgdrh o] B3] Y2 ice-water batholl A W23 &
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3}9] 2 Table 19] =7 22 HPLC system$ ©]-4-3]
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tlo 1% o

2n o D

Mol Fa

A et B2 FEES Fig. 19 vebd 348
3ol A st dolAl AA Az N3 paper chro—
matographyS 8t golAl NE A4 el s 530 nm

o 4] HPLCE 8 & 23} Fig. 2ol vhepd A3} zko) 2zt
2] bandE BU9 33FER o] FolPSE 5 gt
HPLCE %3}ed 92014l band 1, 2, 39) 5+ 29 peak
area® AlAbsFe] 27+ 995 99.2, 99.3% 5 VHERW] A
F-u} anthocyanin®y 47} 422 H90&L g 4+
gleieh 24 g Ao 42 A7k = band 19] 4.21%,

Table 1. Operating conditions of HPLC used for the anlaysis of aglycone, acyl group and sugar moiety of purple—fleshed

sweet potato anthocyanin

Aglycone analysis Instrument Waters Associate
Detector Waters 486 Turnable Absorbance Detector
Wavelength 270 nm
Mobile phase 1% Acetic acid : Methano! (7030, v/v)
Column p-Bondapak Cig (3X300 mm)
Flow rate 1.0 mL/min
Acyl group analysis Instrument Waters Associate
Detector Waters 486 Turnable Absorbance Detector
Wavelength 320 nm
Mobile phase 1% Acetic acid : Methanol (65: 35, v/v)
Column n-Bondapak Cis (3300 mm)
Flow rate 1.0 mL/min
Sugar moiety analysis Instrument Waters Associate
Detector 410 RI
Mobile phase Acetonitrile : Water (8317, v/v)
Column Carbohydrate (4 mm X 30 cm)
Flow rate 0.7 mL/min
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Fig. 2. HPLC chromatograms of crude anthocyanins ex—
tracted from purple-fleshed sweet potato.
(A) band 1, (B) band 2, (C) band 3.

band 27} 9.24% 2] 3 band 3°] 510%-& Vel x4
I7-uh8} anthocynin X% 3% oo 45
e Aoz vyl

Aglycone2| &teol

A} 317t anthocyanin 4 49] aglycone®l] )&k #
£ 47] #1354 barium hydroxide degradation®= (28)
I 2 FAEE) s HPLC system& o] &3bed 3

a1} Z 3} Table 29} Z+¢] band-1, 2, 3¢l viebyt 214 51
v} anthocyanin 42| aglycone< phloroglucinol®
vanillic acid2 FA =*] 214}t Shin(28)2 elderberry
anthocyanin®] aglyconeo] <Z2] #-8)9l| phlorogluci-
nol® benzoic acid F-E 45 YA & FA3G =, pe-
lagonidin< p-hydroxy benzoic acidZ- cyanidin< pro-
tocatechuic acidE delphiniding gallic acid® 2]t
peonidin<- vanillic acid® Al gt} ¥ sl 2 o
T A}l A= A} 5279} anthocyanin 4 422 aglycone
o] phloroglucinol®} vanillic acid® T4 E o] ¢lo] A4
77} anthocynin® 4+ peonidin &2 FAH Q&< &
T olglem, o]l ohE R artul FFol disfA] gy
7 AR 25441 vH(16,18,19,22).

Acyl group2l &ol

A} 740} anthocyanin 2 42] acyl groupell 3t ¥
A& 247Fe] A4 bandell A dei3l Aol d)sle] o
2] #3)5}¢d acyl compoundsE € lch FEEA L chl-
orogenic acid, caffeic acid, ferulic acid, o-coumaric acid,
p-coumaric acid 5-& W22 sled HPLCEA & 3 3]
HA Fd 20N peaks TG o A
Table 3¢l 1 el vl2} 7ro] band 29] 434 7H14.20%)
= ZFEA ferulic acid®] 44 7H(14.238)7) 54 &
Z A 7+% e o] band 29 acyl compound® ferulic
acld® A= AL & & slth =3 band 39| 4%
Al7H8.25%) % EFEA ] caffeic acid®] 4% A17H8.27
)7 A &2 A170E vhebil o] band 39 acyl compound
< caffeic acid®2 T4 = 35S & Uk £ 4F
A3 2 7301 anthocynin A 422] acyl compound
ferulic acid®} caffeic acid® A4 =] &S &+ &
9], Odake $(16)3} Tsukui $(17)% 2} 3227-7} antho-
Table 2. Retention time in HPLC chromatogram of alkaline

degradation products of purple-fleshed sweet
potato anthocyanin

Retention

Aglycone R X Identification
time (min)

3.80 phloroglucinol

Band 1 975  vanillic acid
3.81 phloroglucinol

Band 2 9.90 vanillic acid
3.81 phloroglucinol

Band 3 991 vanillic acid

Authentic compound

Phloroglucinol 3.82

Gallic acid 4.20

Protocatechuic acid 583

p-Hydroxy benzoic acid 8.75

Vanillic acid 991

Syringic acid 11.06
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Table 3. Retention time in HPLC chromatogram of the
acyl group of purple-fleshed sweet potato an—

Table 4. R; value in paper chromatogram and retention
time in HPLC chromatogram of the sugar moiety

thocyanin of purple-fleshed sweet potato anthocyanin
3 ; 5 .
Acyl group Reter(llt;l?g) time Identification Sugar R¢ value (BPW) Identification
Band-1 ) 0.25 glucose
Band 1 6.42 - Band-2 0.25 glucose
Band 2 14.20 ferulic acid Band-3 0.23 glucose
Band 3 825 caffeic acid Authentic sugar
Authentic compound Galactose 0.18
Chlorogenic acid 6.09 Glucose 0-24
Caffeic aicd 827 Fructose 028
. . Arabinose 0.29
p-Coumaric acid 13.15 Xylose 0.35
Ferulic acid 1423 y i
o-Coumaric acid 20.03 Sugar Reten(t:;)irrll)Tlme Identification
cyanin® 27} ferulic acid$} caffeic acid® acylation®] Band 1 13.42 glucose
6 o i ol 51 =101 o v oem Band 2 13.46 glucose
o} 9l&-& B Aste}t A3t Band 12 2T Band 3 13.38 glucose
A3k £ A00] AATA ol o o4l BAE AY T, o
32| ¢shr. Xylose 9.36
Fructose 11.40
Glucose 13.40

3] glsled 7t MaE HE 7h23] A1 A paper chro-
matography® 2<%+ 23} band 1, band 2, band 3 25
6719 spot& “tebf%icl

Shin(28)-2 elderberry anthocyaninel] @&k &3 FellAf
Zo] nuleR el o5 4712] spotd dof o] Ee] ¥
A 22} 35-diglucoside®] ¥ 7188 AHE<L 3-gly-
coside, 5-glycoside, aglycone2 2 T-A = 9l&& &
Tatgict B AR AHR wFe] Bof A 3177} antho-
cyanint 944, 3-mono-5-mono glycoside, 5-mono
glycoside, 3-diglycoside, 3-mono glycoside, aglycone’]
peonidin®} 67}x] ¥-afEo] AAFE 42 5 st 2
2] 3 A4 7=} anthocyanine aglyconeel 3782 2]
A% triosed-& & F 3t

= BE 7L 25t 2oiA = Ql+ trioside
2= 3-diglycoside-5-monoglycoside ¥ 3-monoglyco-
side-5-diglycoside F7}A & A z+& 4= 2l+=dl, 3-mon-
oglycoside-5-diglycosides= o}&) A}ed Aol A w73 5l u}
Aoha(l) 183l 9le] £ Qo) Ab4-g A vt
anthocyanin® %8 23 2332 3-diglycoside-
5-monoglycoside & 4% 4 3t

agtge| =el

A 37} anthocyanin 45 Al7be s ste] I
3¢ £ 5543 37 paper chromatography 2} HPLC
2 BAsle] -2 A3} Table 49 ZFo] E bandel| A
glucosewto] 71 &5 o] 2} 3170} anthocyaninell &= glu-
cose?} MG A o A ERZN AFH A & FHE +

Yh-BuOH : pyridin: water (6:3:1, v/v/v)

sk,

o|Ake] AE £+ B o 4517w anthocyanin
A 2= peonidin-3-diglucoside-5-monoglucoside®ll caf-
feic acid = ferulic acid”} acylation® &2 A=
o] 9)-2-% & 4 9lch. & A o] & anthocyanin 44| 8
g Fx 3L 98 MS9 NMR 55 AH-& A4 1
F-u} anthocyanin W49 FZFAje] 28 Fof glch

LAl 2

2 e pRT A A SRS A EA7)
%<1 7-4A1E)(RRC-FRC)®} x| ol o] }e] A5 g1 o.v}
ool AHAF=RU

o oF
pei =

2} A 7 Fuk(2}7]) anthocyanin 49 B41-& $] 31
19 HCl &-f methanol® &3 A4 3170t A 2d&
Amberlite IRC-50 %ol 2252 HE FHAA A
3} 3 paper chromatography & 7184 4& &, 3719
bandE ¢t} Paper chromatographyell 2|} #2]%
Z} R A Aof] o 8 B-RrhH8) ) aglycone®] &<, acyl
group?| &), A3+l &<l paper chromatography
22 HPLC 5% 7|22 & 2% 77134 A3 A3
Fu}2] anthocyanin A4+ caffeic acid9} ferulic acid2
acylation® peonidin-3-diglucoside-5-glucoside®] -t
2% Jelhds o & slsich
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