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The Difference of Anthocyanin Pigment Composition and Color
Expression in Fruit Skin of Several Grape Cultivars
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Abstract

The anthocyanin pigment composition and color of several grape cultivars including Campbell Eady, Muscat
Bailey A, Kyoho (black berries), and North Red (red bemies), were investigated. Twelve types of anthocyanins
were identified in these cultivars by LC-MS. Black-colored cultivars, especially Muscat Bailey A, contained the
widest range of anthocyanins, whereas the anthecyanin composition of North Red, the red-colored cultivar, was
relatively simple. Anthocyanins extracted from the skin of berdes were red in color at low pH, regardless of the
origin of the extract. At higher pH, however, various colors, including blue, violet, brown, and black, were evident,
depending on the cultivar. Differences in color expression among cultivars may be related to variations in the types
and amounts of anthocyanidins synthesized, from which anthocyanin pigments are derived. The colows expressed
by anthocyanin pigments were strong and diverse even at low concentrations. Therefore, anthocyanins extracted
from gmapes may be useful as natural food colorants.

Key wonds © grape, anthocyanin, anthocyanidin, color expression

N OB A 5 g U9 4R 2 35 S s, M

ol A& Ao] QFEAlORAE 2 Hrksle] vkl Al

OFEAJopd & ZhE AlEo) ol 2 Bl Eofja) A Alo]A| WSy 269 - S Wyt ohlz} 7he Fakeh B4
Al ol opokd M-S t’a‘i_é‘}{— A 20T}, A Bl A] 2 I3 QlolA] A1Ee] A% F1EA S BT FakE
600 o] o] WAE L gz hEAlohd & W FEAob EOJE}. Fri= 54 FRAoRd S O Fashs oA
Yd w24 QPEA ORI T flavilium (2-phenylbenzopyrilim) 91 2o Th@). wbA Zefel FolA e REAloRd S A
o] 7|8 x| SA7] B EAZI) AEEolE 2 JdEow sesy] 93 BHoR ¥L TE IR J1E
E 7RIt D)(Fig. D). BANE 2 EE oEAloPd S ZZ51 AL ohEAJol o] oF
tEAlobd & 24 AR A AEJqA 208 7% QA s A uE Sx) gy AT So] fulalA| o] 2ol

G

& TG Rt o} Aol e G2 A=, é:}/‘e‘ﬂ AL SITHS-8).

SOl W RGOl ol 2 ol A ofel Y B3 R 5] shek s $Re) QheAlopd S e
g vehit Ao® Haso) gl% ke, wak o vl olo] ureh H4, A4, g4 5 FF w40 Fualo]
}‘IO Jo é}%, ﬂx}in _o/]ok ol A O‘g .‘:,Lo]:oﬂ;\ic J,}M o \/}ﬂﬂﬂlﬂr B ?j——fLoﬂ 1{‘ rExe C{}_‘E’\}O}ﬂ% }%% 737¥
AN B3R shiza, o 58 94 NS § WA Aam 98] 9 V)% ARE ug Bho

2 S AAe] ¥ E2 Ao R StEAoPRde] 5
Correspondmg author. E-mail : sjchoi@cu.ac.kr, i i%f;zﬂz}}:‘ Tiij‘ff:; obdel pHl e F2
Phone : 82-53-850-3548, Fax : 82-53-850-3548 =T en = EATSIRLT

- 847 -



848 S AR A GHE T A A

Anthocyanidin RI R R3 MW
Pelargonidin (Pg) H OH H 271
Cyanidin (Cy) OH OH H 27
Delphinidin (Dp) OH OH OH 303
Peonidin (Pn) OCH3 OH H 01
Pequnidin (Pr) OCH3 OH OH 307
Malvidin (Mv) OCH3 OH OCH3 3l

Fig. 1. Chemical structure of common anthocyanidins.
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Fig. 2. Chromatograms of anthocyanins extracted from the skin of various grape cultivar berries.

Table 1. Identified anthocyanins in the skin of grape berries.

162)7} SRk WojA) 1kl whek myz 4635} 3019] Wo]

2ol 2 2 P4 2™ myz 301 peonidin®] AT}

Peak No." Anthocyanin
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© B3 T olxs

2 Cyanidin-3-glucoside Spe;tgr;: O;?(l_?ql}éj]—o]—qﬁlj(; 1;1] Lr ioﬂ .
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"Peak No. in Fig. 2.
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Fig. 3. Mass spectra of anthocyanin peaks of Fig, 2.
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Fig, 4. Total anthocyanin contents in the skin of various grape
cultivar berries.

Vertical bars show standard errors.
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Table 2. Relative peak area of anthocyanins in chromatoram of
Fig. 2.

Cultivars
Color Peak  Antho-
no.  cyanidin Campbell Muscat Kvoho North
Ealy Baley A Red
1 Pn 38 1.4 28 9.7
2 Cy 0.5 1.6 15 9.6
4 Pn 1.0 6.8 123 450
Orange-ted
7 Cy 442 22 33 09
{1 Cy 93 04 28 233
588 124 27 884
3 Pt - 88 56
5 Mv - 537 202 -
6 Dp 265 13 54 31
8 My 9.7 19.1 284 85
Blue-red
9 My - 04 55

10 Dp 43 1.8 52
Pt 07 25 71
412 878 713 11.6
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Fig. 5. Color expression of anthocyanin pigment extracted from the
skin of various grape cultivar berries at varied pH conditions.

pH value: upper rows; 2, 2.5, 3, 35, 4, 4.5, 5 and 5.5, lower rows, 6, 6.5, 7, 7.5,
8, 85 and 9.
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