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COMPARATIVE ANALYSIS OF ANTHOCYANIN COMPOSITION OF JUICES OBTAINED FROM
SELECTED SPECIES OF BERRY FRUITS
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A qualitative and quantitative analysis of anthocyanins in juices of three varieties of strawberry (Senga, Ducat, Marmolada), raspberry (Beskid,
Canby, Malling Seedling), black currant (Ben Lomond, Titania, Ojebyn) and red currant (Rondom, Jonker, Holenderska) picked in three following
years: 1998, 1999 and 2000, was presented in this paper. An HPLC technique was applied using a Gilson chromatograph and a DAD detector. Prior
to the chromatographic analysis, anthocyanins were purified on a mini-column Sep-Pak C,3 Waters.

It was indicated that within species the juices examined differed in the quantitative and qualitative composition of anthocyanins. Pelargonidin-
3-glucoside and cyanidin-3-xylorutinoside were the main anthocyanins in strawberry and red currant juices, respectively, independently of variety. Those
anthocyanins were not detected in raspberry and black currant juices, in which cyanidin-3-sophoroside as well as delphinidin-3-rutinoside and cyanidin-
-3-rutinoside were the main anthocyanins, respectively. Differences of anthocyanin composition of juices obtained from different berry fruits create
the possibility of detecting the adulterations of expensive raspberry and black currant juices with cheap strawberry and red currant juices on the basis

of anthocyanin analysis.

INTRODUCTION

Anthocyanins are a well-known group of flavonoids
[Mazza & Miniati, 1993; Zajac & Wilska-Jeszka, 1991].
Anthocyanins obtained from various fruits have been sep-
arated using paper, thin-layer and high-performance liquid
chromatography [Barrit & Torre, 1973; Bakker et al., 1992;
Boyles & Wrolstad, 1993; Landbo & Meyer, 2004; Mullen
et al., 2002; Tsao & Yang, 2003]. The HPLC technique is the
most useful for determination of anthocyanins. Peak identi-
fication is the problem in the HPLC analysis of anthocya-
nins, since not all standards are commonly available. It refers
particularly to polyglycosylated anthocyanins occurring, for
example, in red currants [Goiffon ef al., 1991].

Particular juices differ in the quantity and type of antho-
cyanins. The diversity of anthocyanins is used in an analysis
of adulteration in berry juices [Fiigel ef al., 2004; Silva et al.,
2000]. The chromatographic profile of anthocyanins required
after HPLC separation - fingerprint, might allow juice iden-
tification [Versari et al., 1997]. Fingerprints of anthocyanins
in berry juices mostly depend on the fruit variety juices were
prepared from. In some sorts of juices, particularly blueber-
ry and raspberry, different varieties had different chromato-
graphic profiles of anthocyanins [Hofsommer, 1995].

Flavonoids are of particular importance as they have been
found to possess antioxidant and free radical scavenging
activity [Le Marchand, 2002; Mazza & Miniati, 1993; Tsao
& Yang, 2003]. Native composition of juices is propitious to
their healthy effect.

The quantitative and qualitative composition of antho-
cyanins in juices prepared from four species of berry fruits
(strawberry, raspberry, black currant and red currant) grow-
ing in Poland was compared in this paper. The aim of the
present paper was to identify the possibility of estimating the
authenticity of juices on the basis of anthocyanins profile.

MATERIAL AND METHODS

Four berry species in three varieties each were collected
in 1998, 1999 and 2000. Strawberries (Fragaria ananassa) of
Senga, Ducat and Marmolada cv. originated from the plan-
tation in Zemborzyce. Raspberries (Rubus idaeus) of Beskid,
Canby and Malling Seedling cv. as well as black currants
(Ribes nigrum) of Ben Lomond, Titania and Ojebyn cv. were
from Experimental Farm in Felin. Red currants (Ribes rubrum)
of Rondom and Holenderska cv. were collected in a garden in
Klementowice and Jonker cv. — in Gora Putawska.

Berry fruits were stored for 6 months in a refrigerator at
— 28°C prior to analysis. Juices were made from 500 g of fruits
defrosted at ambient temperature in a juice extractor Zel-
mer 277.8 and then centrifuged in a centrifuge MPW 365 for
15 min at 4°C at 5135.97xg. Anthocyanins purification and
HPLC separations were carried out according to the method
described by Hong & Wrolstad [1990b] with modifications.

A mini-column Sep-Pak C;3 Waters was activated by
means of washing it with 5 mL of methanol and then 5 mL
of 0.01% HCI. Aliquots of 1 mL of juice were introduced into
the mini-column. In order to remove saccharides and organ-
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ic acids, the mini-column was washed with 2 mL of 0.01%
HCI and anthocyanins were eluted with 2 mL of 0.01% HCI
in methanol.

An HPLC apparatus (Gilson) consisting of two pumps
306, dynamic mixer 811C, manometer 805 and detector
UV-VIS DAD 170 was used for the separation of anthocya-
nins. The chromatograph was combined with the software
for data acquisition UniPoint™ due to Interface 506C sys-
tem. The separation was performed on a column Symmetry
of 250 x 4.6 mm dimensions filled with C,g Waters of 5 um
particle diameter. Two types of eluent were applied at gradi-
ent: A — 4.5% formic acid and B — 100% acetonitrile (Table
1). Other chromatographic parameters were as follows: dos-
ing loop of Rheodyne 77251 injector — 20 uL, eluent flow rate
— 1 mL/min, and detection wavelength — 520 nm.

TABLE 1. Gradient applied for separation of anthocyanins.

Time (min) Eluent A (%) Eluent B (%)
0 100 0
5 95 5
12 90 10
22 85 15
26 80 20
33 100 0

All samples were prepared and analysed in duplicate.
Peak area on a chromatogram corresponds with 1 mL of juice
taken for analysis.

Calibration curves were plotted for three standards: cyan-
idin-3-glucoside, cyanidin-3-rutinoside and pelargonidin-3-
-glucoside (Extrasynthese, France). A 2-mg portion of each
standard was dissolved in 1 mL of 0.1% HCL in methanol
and dilutions were prepared. Methanol solutions contained
2000, 1000, 500, 100 and 50 mg/L of particular standard.

Cyanidin-3-glucoside, cyanidin-3-rutinoside and pelar-
gonidin-3-glucoside were identified in the juices examined on
the basis of spectrum and retention time of available stan-
dards (Extrasynthese, France). The other anthocyanins were
identified on the basis of spectrum, elution order and litera-
ture data [Bakker ef al., 1994; Goiffon et al., 1991; Hong &
Wrolstad, 1990 b; Versari et al., 1997].

Determination results were analysed statistically using the
Tuckey’s test at a significance level of =0.05.

RESULTS AND DISCUSSION

The anthocyanins for which standards are not common-
ly available were identified on the basis of spectrum, elu-
tion order and literature data. According to the literature,
the wavelength maxima (4,,,,) in the visible range are close-
ly related to the hydroxylation pattern of the anthocyanin.
Derivatives of pelargonidin (A,,,,=502 nm) can be distin-
guished from derivatives of cyanidin (4,,,x=516-520 nm) and
delphinidin (A;,,,=525-528 nm) on the basis of their differ-
ent visible spectra. The nature of sugar substitution has no
relevant effect on the spectrum [Hong & Wrolstad, 1990b;
Versari et al., 1997]. The elution order of anthocyanins is

A. Stoj et al.
0.1+ 2 A
0.05 |
2
< 4
1 3
0
0 20 40
Time (min)
B
] 1
0.2
=2 1 23 4
0
0 20 40
Time (min)
C
04 2
1 4
2 0.2
] 1
3
0
T 1
0 20 40
Time (min)
D
2
0.2 4 N
2 R
1
0
0 20 40
Time (min)

FIGURE 1. HPLC chromatograms of anthocyanins occurring in juices:
A-strawberry of Senga cv., B-raspberry of Beskid cv., C-black currant of
Ben Lomond cv., D- red currant of Rondom cv. harvested in 1998. Peak
identification in Table 2, 3, 4, 5, respectively.

correlated with their hydrophobicity. The most hydrophil-
ic anthocyanins are eluted at first. Following anthocyanins
are less hydrophilic and more hydrophobic. According to
the literature [Bakker ef al., 1994; Goiffon et al., 1991], elu-
tion order of aglycones is: delphinidin < cyanidin < pelargo-
nidin. With and identical aglycone, the addition of a second
carbohydrate increases its polarity, thus generally resulting in
a decrease in retention time. However, the presence of a hy-
drophobic methyl group in the rhamnose molecule leads
to cyanidin-3-rutinoside elution after cyanidin-3-glucoside
[Bakker et al., 1994; Goiffon et al., 1991].

An HPLC chromatogram and UV-VIS spectra of antho-
cyanins in strawberry juice of Senga cv. were shown in Figure
1A and Figure 2A, respectively, and contents of anthocyanins
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FIGURE 2. UV-VIS spectra of anthocyanins occurring in juices: A
— strawberry of Senga cv., B - raspberry of Beskid cv., C — black currant
of Ben Lomond cv., D - red currant of Rondom cv. harvested in 1998.
Peak identification in Table 2, 3, 4, 5, respectively.

in juices of the three strawberry varieties picked in three years
were presented in Table 2. Chromatograms of anthocyanins
in strawberry juices of Senga, Ducat and Marmolada cv. dif-
fered from one another. Four anthocyanins were found in
juice of Senga cv., and three in each juice of Ducat and Mar-
molada cv. Cyanidin-3-glucoside (peak 1) and pelargonidin-
3-glucoside (peak 2) were identified in all strawberry juices
by comparison of spectra and retention times. Pelargonidin-
3-glucoside was the main anthocyanin. The content of pel-
argonidin-3-glucoside in strawberry juice of Marmolada cv.
was statistically lower — 1198 mg/L (81.3% of total anthocy-
anin peak area) than that in juice of Senga cv. — 1681 mg/L
(76.9%) and in juice of Ducat cv. - 1684 mg/L (86.6%). In
addition Bakker ef al. [1992, 1994], Goiffon et al. [1991],
Hong & Wrolstad [1990b], Skrede ef al. [1992] and Versa-
ri et al. [1997], applying the HPLC technique, found that
strawberry juices contained the highest levels of pelargini-
din-3-glucoside. According to Bakker et al. [1992], pelargo-
nidin-3-glucoside constituted 80% of the total anthocyanin
peak area, and according to Bakker et al. [1994] - from 82%
in juice of Pantagruella cv. and up to 100% in juice of Cam-
bridge Favourite cv. Cyanidin-3-glucoside occurred in small
amounts. The content of cyanidin-3-glucoside was signif-
icantly lower in juice of Marmolada cv. — 32 mg/L (4.5%)
than in juices of Senga and Ducat cv. — 68 mg/L (4.2%) and
83 mg/L (7.8%), respectively. In studies performed by Bakker
et al. [1992], the peak area for cyanidin-3-glucoside consti-
tuted 3.3% of anthocyanin peak area and in experiments by
Bakker ef al. [1994] — from 0.6% in Domanil cv. juice to 12.3%
in Cambridge Vigour cv. juice. On the basis of spectra, it was
found that other anthocyanins in strawberry juices — peaks 3
and 4 — were pelargonidin derivatives. These peaks had maxi-
mum absorption at a wavelength of ca. 503 nm and extention
of absorption in the range of 400-600 nm, which is character-
istic for pelargonidin derivatives. Peak 3 eluted immediately
after pelargonidin-3-glucoside, thus carbohydrate was more
hydrophobic than glucose. Long time of peak 4 suggest-
ed acylation by acetic acid. Literature data enable suggest-
ing that peaks 3 and 4 were probably pelargonidin-3-rutino-
side and pelargonidin-3-glucoside acylated with acetic acid
[Hong & Wrolstad, 1990b]. Peaks 3 and 4 in juice of Senga
cv. were 5.9% and 11.3% of total anthocyanin peak area,
respectively, peak 3 in juice of Ducat cv. — 5.6% and peak 4 in
juice of Marmolada cv. - 14.2%. Three or four anthocyanins
were found in these strawberry juices depending on strawber-
ry variety. Bakker et al. [1994] achieved up to 13 chromato-
graphic peaks characteristic for anthocyanins in Totem cv.
strawberry juice, including 8 ones being pelargonidin deriva-
tives, 2 — cyanidin derivatives, and 3 anthocyanins were not
identified. Furthermore, juices made of 14 strawberry variet-
ies contained 10 or more anthocyanins. Such a high number
of anthocyanin peaks achieved by Bakker ez al. [1994] could
have been due to genetic modifications of strawberry variet-
ies the juices were prepared from.

HPLC chromatogram and UV-VIS spectra of anthocy-
anins in raspberry juice of Beskid cv. were shown in Figure
1B and Figure 2B, respectively, and the contents of antho-
cyanins in juices of three raspberry varieties picked in three
years were presented in Table 3. Chromatographic profiles
for raspberry juices from Beskid and Canby cv. were simi-
lar referring to retention times for four anthocyanins present
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TABLE 2. Contents of anthocyanins in juices of three strawberry varieties picked in three years.

Anthocyanins

Strawberry variety

Year of strawberry

Peak 1 cy-3-glu

Peak 2 pg-3-glu

harvest (me/L) (mg/L) Peak 3* area x 10* Peak 4** area x 10*
1998 31 1436 99 480
1999 67 1678 233 261
Senga
2000 105 1929 271 357
x+=SD 68B+37 16818+247 2018+90 3668110
1998 19 532 34 0
1999 121 2512 287 0
Ducat
2000 110 2009 234 0
x+SD 838+56 16848+1029 1854+133 0
1998 60 2206 0 529
1999 30 1201 0 276
Marmolada
2000 6 186 0 62
x+SD 328427 11982+1010 0 289A+234

A, B - values in the columns with different letters are significantly different at @=0.05; * — pelargonidin-3-rutinoside (probably); ** - pelargonidin-3-
-glucoside acylated with acetic acid (probably); cy-3-glu — cyanidin-3-glucoside; pg-3-glu — pelargonidin-3-glucoside

TABLE 3. Contents of anthocyanins in juices of three raspberry varieties picked in three years.

Anthocyanins
Raspberry varict Year of raspberry Peak 3 ov-3-el Peak 4 ov-3
poerty Y harvest cak > cy->-giu eak 4 cy->-rut Peak 1* area x 10* Peak 2** area x 10*
(mg/L) (mg/L)
1998 428 756 5515 1042
1999 218 769 1745 1112
Beskid
2000 641 520 5505 819
x+=SD 4298212 6828140 425582174 99184153
1998 119 119 912 169
1999 560 407 3954 519
Canby
2000 492 626 2597 496
x+=SD 3904+237 384A+254 24882+1524 3954+196
1998 453 0 4459 0
Malling 1999 366 0 4851 0
Seedling 2000 465 0 5141 0
x+=SD 4288+54 0 48178+342 0

A, B - values in the columns with different letters are significantly different at @=0.05; * — cyanidin-3-sophoroside (probably); ** — cyanidin-3-
-glucorutinoside (probably); cy-3-glu — cyanidin-3-glucoside; cy-3-rut — cyanidin -3-rutinoside

in juices, but they differed with area of particular anthocya-
nins. Spectra comparison of anthocyanins present in raspber-
ry juices indicated that all anthocyanins were cyanidin deriv-
atives. The anthocyanins had maximum absorption at about
518 nm. Peaks 3 and 4 were identified as cyanidin-3-gluco-
side and cyanidin-3-rutinoside on the basis of available stan-
dards. Peaks 1 and 2 contained more hydrophilic sugars than
glucose and rutinose caused elution before cyanidin-3-glu-
coside and cyanidin-3-rutinoside. Peaks 1 and 2 were prob-
ably cyanidin-3-sophoroside and cyanidin-3-glucorutinoside
[Boyles & Wrolstad, 1993]. Raspberry juice made of Malling
Seedling cv. contained only 2 anthocyanins: cyanidin-3-soph-
oroside and cyanidin-3-glucoside. Cyanidin-3-sophoroside
was the main anthocyanin in raspberry juices. The area of
cyanidin-3-sophoroside in juice of Canby cv. was significant-

ly lower — 2488x 10* (56.6% of total anthocyanin peak area)
than in juices of Beskid and Malling Seedling cv. — 4255x10*
(56.2%) and 4817x10* (78.9%). A number of authors have
also found that cyanidin-3-sophoroside was the main antho-
cyanin in raspberry juices. Cyanidin-3-sophoroside con-
stituted from 42.0% of the total anthocyanin peak area on
chromatogram achieved after the HPLC separation of antho-
cyanins in juice of Marcy cv. up to 85.3% in juice of Willa-
mette cv. [Spanos & Wrolstad, 1987], from 58.8% in juice of
Chilcotin cv. to 80.7% in juice of Willamette cv., except juic-
es of Norna and Veten cv. [Boyles & Wrolstad, 1993], 71% in
juice of Meeker cv. [Rommel et al., 19901, from 74.2% up to
78.8% in juice of Willamette cv. and from 62.3% to 77.0% in
raspberry juices commercially available, except juice denot-
ed with letter H [Wrolstad et al., 1993]. Cyanidin-3-glucoside
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TABLE 4. Contents of anthocyanins in juices of three black currant varieties picked in three years.

Anthocyanins

Black currant variety

Year of black

currant harvest Peak 3 cy-3-glu

Peak 4 cy-3-rut

Peak 1* area x 10*

Peak 2** area x 10*

(mg/L) (mg/L)
1998 208 6550 1492 9048
1999 113 3771 881 4879
Ben Lomond
2000 170 6579 1353 8736
x+SD 1647 +48 56338+1613 124244320 7554842322
1998 297 6588 2940 10354
o 1999 150 3525 1588 5165
Titania
2000 262 6809 2669 8812
x+SD 2368+77 564181836 23998+715 81108+2665
1998 273 6148 1638 6793
) 1999 94 2114 633 2250
Ojebyn
2000 268 6927 1555 6170
x=SD 212B+102 50634+2583 1275A+558 507142463

A, B - values in the columns with different letters are significantly different at «=0.05; * — delphinidin-3-glucoside (probably); ** - delphinidin-3-
-rutinoside (probably); cy-3-glu — cyanidin-3-glucoside; cy-3-rut — cyanidin-3-rutinoside

had the largest peak area on chromatogram after the separa-
tion of anthocyanins in raspberry juice from Veten cv. — 34.5%
[Boyles & Wrolstad, 1993] and commercially available juice
denoted with letter H — 49.7% [Wrolstad et al., 1993], cyani-
din-3-rutinoside in juices from Norna cv. - 32.1% and 31.5%
[Boyles & Wrolstad, 1993] as well as cyanidin-3-glucorutino-
side in juice from Marcy cv. — 44.9% [Withy et al., 1993].
HPLC chromatogram and UV-VIS spectra of anthocya-
nins in black currant juice of Ben Lomond cv. were shown
in Figure 1C and Figure 2C, respectively, and the contents
of anthocyanins in juices of three black currant varieties
picked in three years were presented in Table 4. Fingerprints
of anthocyanins in juices from three black currant varieties
were similar referring to anthocyanin retention times and dif-
fered with anthocyanin peak area. Four anthocyanins were
detected in juices made of Ben Lomond, Titania and Oje-
byn cv. each. Peaks 3 and 4 were identified as cyanidin-3-glu-
coside and cyanidin-3-rutinoside. It was found that peaks
1 and 2 were delfinidin derivatives on the basis of Ay — ca.
528 nm and elution before cyanidin derivatives. Peaks 1 and
2 were probably delphinidin-3-glucoside and delphinidin-3-
-rutinoside [Skrede et al., 1992]. It should be underlined that
similar proportions of anthocyanins were found in all juic-
es from black currant. Delphinidin-3-rutinoside and cyani-
din-3-rutinoside were the main anthocyanins in black cur-
rant juices. Peak area for delphinidin-3-rutinoside in juice
of Ojebyn cv. was significantly lower — 5071 x 10* (43.4% of
total anthocyanin peak area) than in juice of Ben Lomond cv.
- 7554 x 10* (51.8%) and in juice of Titania cv. - 8110 x 10*
(49.1%). Also the content of cyanidin-3-rutinoside in juice of
Ojebyn cv. was significantly lower — 5063 mg/L (39.9%) than
in juices of Ben Lomond and Titania cv.— 5633 mg/L (36.2%)
and 5641 mg/L (31.9%) respectively. Similarly, according to
Hong & Wrolstad [1990a] and Iversen [1999], delphinidin-3-
-rutinoside was 44% and 53.2%, respectively, and cyanidin-3-
-rutinoside — 42% and 34%, respectively. Analyses performed
by Skrede [1987] revealed that black currant juices, except
juice from Sunderbyn cv., contained the highest level of del-

phinidin-3-rutinoside — from 36.9% in juice of Leepan Musta
cv. up to 52.7% in juice of Ben Lomond cv., as well as cyani-
din-3-rutinoside — from 32.2% in juice of Ben Nevis cv. up to
46.5% in juice of Leepan Musta cv. The main anthocyanins in
juice from Sunderbyn cv. were: cyanidin-3-rutinoside — 64.6%
and cyanidin-3-glucoside — 19.9%.

HPLC chromatogram and UV-VIS spectra of anthocya-
nins in red currant juice of Rondom cv. were shown in Figure
1D and Figure 2D, respectively, and the contents of anthocya-
nins in juices of three red currant varieties picked in three years
were presented in Table 5. Chromatographic profiles of juices
made of Rondom and Holenderska cv. were similar referring
to retention times for five anthocyanins present in juices, but
they differed with particular anthocyanin peak area. An anal-
ysis of anthocyanin spectra indicated that all anthocyanins
were cyanidin derivatives. Peaks 3 and 5 were identified as
cyanidin-3-glucoside and cyanidin-3-rutinoside. According
to the literature, in red currant juices polyglycosylated antho-
cyanins eluted among monoglycosylated anthocyanins. Peaks
1, 2 and 4 were probably cyanidin-3-sophoroside, cyanidin-
3-glucorutinoside and cyanidin-3-xylorutinoside, respectively
[Goiffon ef al., 1991]. Cyanidin-3-glucorutinoside and cyan-
idin-3-xylorutinoside were the main anthocyanins in juices
from Rondom and Holenderska cv. Peak area for cyanidin-
-3-glucorutinoside in juice of Holenderska cv. was significant-
ly lower — 838 x 10* (24.4% of total anthocyanin peak area)
than in juice of Rondom cv. — 1073 x 10*(38.4%). Differences
referring to peak areas for cyanidin-3-xylorutinoside in juices
from Rondom and Holenderska cv. were not statistically sig-
nificant — 1045 x 10* (37.0%) and 1437 x 10* (40.7%). The
above anthocyanins occurred in the largest amounts in juice
made of red currants studied by Goiffon et al. [1991]. Juice
of Jonker cv. contained three anthocyanins: cyanidin-3-glu-
coside, cyanidin-3-xylorutinoside and cyanidin-3-rutinoside.
The largest peak area in this juice was reported for cyanidin-
-3-xylorutinoside — 2596 x 10* (73.1% of the total anthocy-
anin peak area). It was significantly higher than for juices of
Rondom and Holenderska cv.
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TABLE 5. Contents of anthocyanins in juices of three red currant varieties picked in three years.

Anthocyanins

Red currant Year of red Teak 3 ov-3al Peak 5 ov3
variety currant harvest cak o cy-o-glu eak o cy-3-rut Peak 1* area x 10* | Peak 2** area x 10* | Peak 4** area x 10*
(mg/L) (mg/L)
1998 35 175 52 472 462
1999 26 517 68 1167 1013
Rondom
2000 138 629 315 1580 1659
x+=SD 662+62 4404 %237 1454147 10738+560 10454+599
1998 51 615 0 0 2481
1999 76 647 0 0 2061
Jonker
2000 120 1047 0 0 3246
X+=SD 82A+35 7708 +241 0 0 25968601
1998 289 340 256 1035 1528
1999 205 196 190 544 876
Holenderska
2000 209 286 206 995 1908
x+SD 2348+47 274A+73 2178+34 8584+273 14374+522

A, B - values in the columns with different letters are significantly different at @=0.05; * - cyanidin-3-sophoroside (probably); ** - cyanidin-3-
-glucorutinoside (probably); ** - cyanidin-3-xylorutinoside (probably); cy-3-glu — cyanidin-3-glucoside; cy-3-rut — cyanidin-3-rutinoside

Results of chromatographic separations of anthocyanins
indicated that strawberry, raspberry, black currant and red
currant juices differed in the composition of anthocyanins.
Differences of anthocyanin composition of juices obtained
from different berry fruits create the possibility of detecting
adulterations of expensive raspberry and black currant juices
with cheap strawberry and red currant juices on the basis of
anthocyanins analysis. It was found that pelargonidin-3-glu-
coside was characteristic anthocyanin in strawberry juices,
absent in authentic raspberry and black currant juices. Pelar-
gonidin-3-glucoside could indicate the addition of strawberry
to raspberry and black currant juices. Instead cyanidin-3-xy-
lorutinoside could indicate the adulterations of raspberry and
black currant juices with red currant juices.

CONCLUSIONS

1. It was indicated that within species the juices exam-
ined differed in the quantitative and qualitative composition
of anthocyanins.

2. Pelargonidin-3-glucoside and cyanidin-3-xylorutino-
side were the main anthocyanins in strawberry and red cur-
rant juices, respectively, independently of variety. Those
anthocyanins were not identified in raspberry and black cur-
rant juices, in which cyanidin-3-sophoroside as well as delph-
inidin-3-rutinoside and cyanidin-3-rutinoside were the main
anthocyanins, respectively.

3. The examinations suggest that it is possible to detect
adulterations of expensive berry juices with cheap juices on
the basis of anthocyanins analysis. The presence of pelar-
gonidin-3-glucoside from strawberry juice could indicate the
adulteration of raspberry and black currant juices with straw-
berry juice, whereas the presence of cyanidin-3-xylorutinoside
— adulteration with red currant juice. Further examinations in
adulterated juices are necessary.
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POROWNANIE SKEADU ANTOCYJANOW SOKOW UZYSKANYCH Z WYBRANYCH GATUNKOW
OWOCOW JAGODOWYCH

Anna Stoj, Agnieszka Malik, Zdzistaw Targoriski
Katedra Technologii Zywnos‘ci i Przechowalnictwa, Akademia Rolnicza, Lublin

W pracy oznaczono sktad iloSciowy i jakoSciowy antocyjanéw w sokach otrzymanych z trzech odmian truskawek (Senga,
Ducat, Marmolada), malin (Beskid, Canby, Malling Seedling), czarnych porzeczek (Ben Lomond, Titania, Ojebyn) i czer-
wonych porzeczek (Rondom, Jonker, Holenderska) zebranych w trzech kolejnych latach: 1998, 1999 i 2000. Wykorzystano
technike HPLC uzywajac chromatografu Gilson i detektora DAD. Przed analizg antocyjany oczyszczano na minikolumnie
Sep - Pak C;3 Waters.

Wykazano, 7e badane soki w obrebie gatunkow rdznily si¢ sktadem iloSciowym i jakoSciowym antocyjandw. Niezaleznie od
odmiany, dominujacymi antocyjanami w sokach truskawkowych 1 z czerwonych porzeczek byty odpowiednio pelargonidyno-
-3-glukozyd i cyjanidyno-3-ksylorutynozyd. Obecnosci tych antocyjanéw nie stwierdzono w sokach malinowych i z czarnych
porzeczek, w ktorych gtéwnymi antocyjanami byty odpowiednio cyjanidyno-3-soforozyd oraz delfinidyno-3-rutynozyd i cy-
janidyno-3-rutynozyd. Przypuszcza si¢, ze na podstawie analizy antocyjandw mozna wykry¢ zafatszowania drogich sokdw
malinowych i z czarnych porzeczek tanimi sokami truskawkowymi i z czerwonych porzeczek.






