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Effect of Different Nitrogen Levels of Liquid Fertilizer on Amino Acid Composition
and Taste of Muscat of Alexandria Grape Juice

Ken HIRANO, Takanori HAYASHI and Goro OKAMOTO
Faculty of Agriculture, Okayama University, Tsushima-naka, Okayama 700-8530, Japan

Three-year-old Muscat of Alexandria grapevines were planted in sand beds and treated with three levels of
complete liquid fertilizer, containing nitrogen at 30 ppm (L), 60 ppm (M), or 90 ppm (H), daily from bud burst to

harvest (these levels were lowered to one-third from veraison to enhance ripening).

Arginine, alanine, glycine,

glutamic acid, histidine, glutamine, valine, and lysine were accumulated at significantly higher concentrations with

increasing nitrogen levels.

Sensory evaluations using modified juice samples containing amino acids at their

concentrations in the original L, M, and H juices showed that only threonine significantly affected the sweetness of
Muscat of Alexandria grape juice: the sweetness was reduced when threonine was added at its original L. and H

concentrations of 544 and 777 nmol / mL, respectively.
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Table 1. Effect of different nitrogen levels of liquid fertilizer on harvest date and

juice compositions of Muscat of Alexandria grapes.
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Harvest TSS Glucose Fructose Titratable Malic Tartaric
Treatment date  (°Brix) acidity acid acid pH HZ0WIEEREFEICESD
(g /100 mL) - ' . ,‘7‘
L Aug. 27 1705 8.41 848 0.52b% 0.25 0.21b 4.56a DEBDOND, . ENE
M Sep.3 1742 861 863 06la 0.23 027a 434b AAv kAT -7 LF
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“Means within a column denoted by a different letter are significantly different at

the 5% level.
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Table 2. Effect of different nitrogen levels of liquid fertilizer on juice amino acid composition of Muscat of

Alexandria grapes at harvest.

Treatment Amino acid (nmol / mL) :
Arg GABA Ala Thr Gly Pro Glu His Asn
L 2142.2 b* 972.3 393.1b 544.1 ab 1796b 623.0 147.3b 1040b 163.4
M 5105.6 a 1123.1 566.5 b 3952 b 291.8b 6533 206.2 b 209.0a 235.0
H 5374.3 a 1196.7 1083.4 a 777.0 a 696.5a 6824 289.5 a 198.7a 196.8

“ Means within a column denoted by a different letter are significantly different at the 5% level.
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Table 3. Effect of amino acid composition on the taste of

Amino acid Score for each taste ¥

composition Sweetness Sourness Bitterness Umami*
L 1.7bY 2.2 1.9 2.1
M 2.7 a 2.2 1.9 2.0
H 1.6b 2.5 2.2 1.9

“Amino acids were added at the level of each treatment
composition to a base juice obtained by passing Muscat of
Alexandria grape juice through an ion-exchange resin column
to remove amino acids.

YHigher values indicate a stronger taste for each given
characteristic.

X Deliciousness or deepness of taste.

YMeans within a column denoted by a different letter are
significantly different at the 5% level.

Table 4. Effects of alanine, glycine, valine glutamic acid, and
threonine on the sweetness of Muscat of Alexandria
e AR JUICE

Modified M-
composition Y

M-composition X H-composition *

Ala =
Thr -
Gly =
Glu =
Val =

+++ 0+

7 = sweetness not changed; — , sweetness reduced; +,

sweetness increased, compared to juice with the M or H
composition (p<0.05). )

Y Amino acids were added to the base juice (refer to Table 3) at
the M treatment concentration except for alanine, threonine,
glycine, glutamine, or valine, each of which was added at the.
H treatment concentration.

X Amino acids were added to the base juice at the M or H
treatment concentration.

Table 5. Effect of arginine, histidine, glutamine, lysine, and
threonine on the sweetness of Muscat of Alexandria
T

composition Y

Arg = +

Thr - =

His = +

Gln = +

Lys = +
7 = sweetness not changed; — , sweetness reduced; +,
sweetness increased, compared to juice with the M or L
composition (p<0.05).

Y Amino acids were added to the base juice (refer to Table 3) at
the M treatment concentration except for arginine, threonine,
histidine, glutamine, or lysine, each of which was added at the
L treatment concentration.

X Amino acids were added to the base juice at the M or L
treatment concentration.

io S O/ ,4 e —— —

Leu Gln Ser Val Asp Lys Ille Phe Tyr Met Total

130.7 50.3b 74.1 53.6b 72.8 423b 69.7 59.9 34.0 9.9 5898.6
139.1 133.2a 197.2 574b 1324  725a 71.3 80.0 51.6 12.0 97324
191.8 164.8a 1565.2 103.2a 89.8 779a 746 55.1 51.3 29.2 11687.6
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Table 6. Effect of threonine concentration on the
sweetness of Muscat of Alexandria grape
uice”
Conc. of Thr ¥

X
(nmol / mL) Thr 0
100 +
200 +
400 =
800 —
Z =, sweetness not changed; —, sweetness reduced;

+, sweetness increased (p<0.05).

YThreonine was added to the base juice at each
concentration. Other amino acids were added at
the M treatment concentration.

X Amino acids except for threonine were added to the
base juice at the M treatment composition.
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