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Copper salt micromethod for the determination of peptides in juices and wines.*

Kok: YokoTsuKa, ToSHIDE AIHARA, and TADAE KusHiDA

Peptides in fruit juices, vegetable juices, and wines were determined by a method
including treatment with Dowex 50-X2(charcoal), Cu?" chelation, and ion-exchange
. chromatography.

After removal of polyphenols and organic acids by treatment with Dowex 50-X2
(charcoal), the sample was shaken at pH 8.0 with CuCQ3-Cu(OH),. The copper salts
formed were separated into an amino acid fraction and a peptide fraction by DEAE-
Sephadex A-25 chromatography. The peptide fraction was collected and adjusted to
pH 6.5. The absorbancy of the fraction was measured at 250 nm.

The determination was not affected by various juice or wine components including
glucose, polyphenols, organic acids, metal salts, and ethanol. Sometimes, this method,
however, could not be applied to the samples containing a large amount of acidic
amino acids and very basic or aromatic peptides.
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Table 1. Wavelengths at maximum absorbancy
of copper salts of dipeptides and tripep-
tides in 0.05 M potassium borate buffer,
pH 8.0.

Peptides Ultraviolet  Visible
nm nm
Gly-Gly 198 635
Gly-Leu 193 627
Leu-Gly 193 640
Gly-Pro 198 660
Glu-Glu 191 632
His-Leu 196 614
Gly-Gly-Gly 196 614
Leu-Gly-Gly 194 557
Glu-Cyt- Gly * 192 620
Gly-Gly-His 197 524

% Cyt : Cystine
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Fig. 1.  Absorption spectra of copper salt of Gly-Leu in 0.05M potassium borate buffer,
pH 8.0.

The concentration of the copper salt of Gly-Leu was 12.5 ug/ml as Gly-Leu in

a) and 250 wg in b).
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Fig. 2. Effect of pH on absorbancy (at 250
nm) of copper salts of peptides.

After chelation, the solution of the
copper salt of each peptide was adjusted
to pH 3.0 — pH 9.5 with dilute NaOH or
dilute HCl. The concentration of the cop-
per salt of each peptide was 50ug/ml as
free peptide.
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Table 2. Effects of various wine components on the formation of copper salts of
dipeptides and tripeptides. )

Components Final Relative absorbance ( % )

added concentration Gly-Leu Gly-Pro  Glu-Glu His-Leu Leu-Gly-Gly
None 100 100 100 100 100
Glucose 0.3 % 99 86 105 107 105
Pectin 0.1 78 110 102 112 99
KCl 0.2 91 95 103 112 104
NaCl 0.2 101 90 101 104 108
Catechin 0.01 148 373 94 188 108
Caffeic acid 0.01 96 240 133 235 106
Tartaric acid 1.0 81 -217 -63 -328 -268
Malic acid 1.0 -30 -235 -66 20 81
Acetic acid 1.0 102 113 102 84 99
Ethanol 13.0 98 84 100 109 108

Each peptide (1.5umoles) was dissolved in 3ml of 0.05 M potassium borate buffer
(pH 8.0), containing each wine component at the same cocentration indicated in this
table. To the solution, an excess of CuCQOsz-Cu(OH); was added. The mixture was
mechanically stirred at room temperature for 30min and centrifuged at 3,000rpm for
10min. The supernatant was adjusted to pH 6,5 and its absorbancy was measured at
250nm.

Pectin was prepared from Koshu grapes according to a previous paper3).

Table 3. Treatment of the sample solusions containing polyphenols and organic
acids with Dowex 50-X2.

Components Final Relative absorbance ( % )

added concentration Gly-Leu Gly-Pro Glu-Glu  His-Leu  Leu-Gly-Gly
None 100 100 100 100 100
Tartaric acid 1.0 94 107 86 107 106
Malic acid 1.0 110 101 103 85 101
Catechin 0.01 101 114 75 109 101
Caffeic acid 0.01 160 194 124 173 111

The sample solutions were the same as in Table 2.

The sample solution (3ml) was applied to a small column of Dowex 50-X2 (0.7 X
9cm) at a flow rate of 10ml/min. The column was washed with 15ml of distilled water
and peptides were eluted with 15ml of 40% pyridine-4% acetic acid. The eluate was
evaporated to dryness and the residue was dissolved in 0.05M potassium borate buff-
er (pH 8.0). The Cu?* chelation was carried out as shown in Table 2.
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ig. 3. Chromatographic behaviour of copper

salts of amino acids and peptides on DEAE-
Sephadex A-25.

Four amino acids and five peptides
were dissolved, at a concentration of 0.5mg
/ml, in 3ml of 0.05M potassium borate buf-
fer, pH 8.0. The constituents in the solution
were converted into the corresponding cop-
per salts as described in the assay proce-
dure. The solution of the copper salts was
applied to a column of DEAE-Sephadex A-25
(1.6 X 7.5cm), equilibrated with 0.05M potas-
sium borate buffer, pH 8.0, at a flow rate
of 12.5ml/hr. The copper salts were eluted
from the column at room temperature with
the same buffer (30ml) and with linear gra-

dient elution from the pH 8.0 buffer (120mi).

The absorbancy of the eluate was read at
250 nm. .
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Procedure for the determination of
peptides in wines and juices by the copper
salt micromethod.
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Table 4. Determination of peptides in Koshu wine and Koshu grape juice.
Copper salt 1) Amino acid 2)
Samples Absorbancy micromethod analysis
at 250nm ug/ml g/ ml

Gly-Leu (450ug) 0.938 )
Wine (3ml) 0.813 65.0 67.2
Juice (3ml) 1.680
Wine + Gly-Leu 1.695
Juice + Gly-Leu 2.535

1) Each sample (3ml) was treated with Dowex 50-X2 (Table 3) and the Cu’" chelat-
ion was carried out as described in Table 2. The copper salts of amino acid and
peptides were applied to a small column (0.7 X9cm) of DEAE-Sephadex A-25 equilib-
rated with 0.05M potassium borate buffer (pH 8.0). After elution with 15ml of the
same buffer, the copper salts of peptides were eluted with 15ml of 0.05M potas-
sium borate buffer (pH 8.0) containing 0.5M NaCl. The peptide fraction (15ml) was
adjusted to pH 6.5 and the absorbancy was measured at 250nm.

2) A part of the peptide fraction (5ml) was extracted three times with an equal vol-
ume of 8-hydroxyquinoline in chrloroform(6.5mg/ml). The aqueous fraction freed
from Cu’* ions was separated to dryness and the residue was hydrolyzed in 6N
HCI in an evacuated, sealed tube at 105°C for 24hr. The hydrolysate was evap.-
orated under reduced pressure at 40°C, dried over NaOH pellets and analyzed
with a JEOL Model-6AH amino accid analyzer. The peptide content was estimated

from the sum of all the amino acids found.
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Table 5. Determination of peptides in wines, fruit juices, and vegetable juices.
Wines and juices Copper salt Amino acid analysis 1)
micromethod + Dye method
Wines
1974 Koshu 107 mg/l1
1975 100
1976 92
1977 98
1975 Riesling 368
1977 116
1976 Chardonnay 192
1975 Cavernet Sauvignon 226 . o B
1977 180
1975 Muscat Bailey A 305
1977 351

Fruit juices

1978 Koshu 228
Riesling 282
Semillon 276
Chardonnay 136
Cavernet Sauvignon 296
Muscat Bailey A 356
Banana 615 635
Pear 491 336
Apple 327 170
Orange 665 924

Vegetable juices

Spinach 643 1015
Carrot 831 794
Potato 1076 1768
Sweet potato 2050 2335
Radish ‘ 559 346
Pumpkin 547 780
Onion 1103 505
Tomato 905 1015

The juices were evaporated to dryness and the residues were hydrolyzed in 6 N
HCl at 105°C for 24hr. The hydrolysates were analyzed with the amino acid analyzer
as described in Table 4. The amino acids found (total amino acids) consist mainly of
free amino acids and the amino acids derived from peptides and proteins. Therefore,
the peptide contents were estimated by subtraction of the contents of free amino acids
and proteins from the total amino acids.

The protein contents were determined according to the dye method reported pre-
viously3),
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