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Abstract - Nutritional composition, including total phenolics, tannins and nutrient components, of acorns of Q. actissima, Q.
serrata, Q. variabilis and Q. mongolica were analyzed. Acorns were collected from each tree species, which were grown in
a seed orchard. Contents of both total phenolics and tannins in acorns of Q. serrata were higher than those of Q. actissima
(» <0.05). Interestingly, Q. serrata contained the highest amount of water soluble tannins (71 mg/g dw) and the lowest levels
of water insoluble tannins (8.1 mg/g dw) among 4 oak species, resulting that acorns of Q. serrata had the lowest proportion
of insoluble tannins. Among 4 oak species tested, Q. mongolicav acorns contained the highest levels of both total dietary
fiber (TDF) and ascorbic acid, while the content of beta-carotene in Q. mongolicav was 52-fold lower than that in Q.
variabilis (520 1g/100 g). Our result showed that nutritional composition of acoms was significantly different between oak

species, indicating that tastes or nutritional values might be different as well among major oak species in Korea.
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Table 1. Acorn characteristics of oak species being used in components analysis

Characteristics of acorns”

Quercus species Sampling numbers of Clone

Weight (g) Length (mm) Width (mm)  volume (cm)

Q. actissima 50+091a 21.1+149a 19.6+145a 44+079 a
Q. serrata 4 1.8 £065¢c 207+210a 121 £1.70c 32+ 1.10b
Q. variabilis 10 55+083a 220+173a 199+ 151 a 45+09 a
0. mongolica 10 39+£1.82b 214+£293a 169+251Db 35+1.10D

“Values are expressed as mean * standard deviation
"Duncan’s multiple range test at 5% level.
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Table 2. Content of total and non-tannin phenolics, tannins, water soluble and water insoluble tannins and ratios of insoluble tannins
in the acorn of Quercus species. The values of Q. actissima and Q. serrata were clonnal means of four clones and Q. variabilis and
0. mongolica were gained from mixed acorns of ten clones

Contents (ng/g dw)” Ratios of insoluble
Quercus species Total phenolics Phenolics.of Tannins Water. soluble Water. insoluble tannin
non-tannin (a) tannins (b)  tannins (a-b)  ((a-b)/a x 100, %)
0. actissima 61.6 £ 1000 40 +058 57.6=95 442+59 134 £ 3.8 234 £ 2.7
Q. serrata 858 + 7.3 63 +085 79272 71.1+0.7 8.1 +29 103 + 4.3
T-Tests (p value)® 0.010 0.004 0.015 0.003 0.025 0.001
Q. variabilis 72.0 32 63.9 454 23.5 34.1
Q. mongolica 68.6 4.0 64.6 45.8 18.8 29.1

“Expressed as mg gallic acid equivalent/g dry weight extract.
*Values are expressed as mean of four replications + standard deviation.
*p value of T-Tests between Q. actissima and Q. serrata.
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Table 3. Amino acid contents (%) in the acorn of Quercus species. The values of Q. actissima and Q. serrata were clonnal means of
four clones and Q. variabilis and Q. mongolica were gained from mixed acorns of ten clones. The values of Q. acfissima and Q.
serrata were clonnal means of four clones and Q. variabilis and Q. mongolica were gained from mixed acorns of ten clones

Amino Q. actissima Q. serrata T-Tests Q. variabilis Q. mongolica
acids  Mean + S.D. (%) Ratio (%)’ Mean + S.D. (%) Ratio (%) (p value)* Mean Ratio (%) Mean Ratio (%)
Asp 0.86 + 0.15 14.6 0.85 + 0.13 15.7 0.923 1.01 19.0 1.18 18.1
The 0.23 + 0.02 3.9 0.20 + 0.02 3.8 0.114 0.20 3.8 0.24 3.6
Ser 0.28 + 0.03 4.7 0.26 + 0.02 4.8 0.232 0.24 4.5 0.30 4.6
Glu 1.07 £ 0.11 18.2 0.97 + 0.09 18.0 0.220 0.90 17.0 1.13 17.3
Gly 0.28 + 0.03 4.8 0.25 + 0.02 4.6 0.074 0.25 4.6 0.27 4.2
Ala 0.30 + 0.02 5.1 0.29 + 0.02 53 0.309 0.27 5.0 0.31 4.8
Val 0.32 + 0.03 5.5 0.27 + 0.02 5.0 0.017 0.26 5.0 0.33 5.1
Ile 0.20 = 0.02 34 0.18 £ 0.01 34 0.161 0.18 34 0.21 33
Leu 0.51 = 0.05 8.6 0.46 + 0.03 8.6 0.209 0.44 8.2 0.52 7.9
Tyr 0.15 + 0.01 2.6 0.12 + 0.01 2.2 0.001 0.14 2.6 0.15 2.2
Phe 0.28 + 0.03 4.8 0.26 + 0.02 4.8 0.200 0.25 4.7 0.28 43
Lys 0.36 £ 0.03 6.0 0.29 + 0.02 53 0.008 0.29 5.5 0.34 52
His 0.17 = 0.02 2.8 0.16 + 0.02 3.0 0.841 0.15 2.7 0.20 3.0
Arg 0.52 + 0.12 8.8 0.45 + 0.07 8.4 0.388 0.41 7.7 0.68 10.4
Pro 0.36 + 0.02 6.1 0.38 + 0.01 7.1 0.045 0.34 6.5 0.39 6.0

amiTr?ga{;cid 5.88 £ 2.34 100 540 + 1.82 100 0.275 5.33 100 6.52 100

"Mean of four replications + standard deviation
Relative percents of amino acids.

*p value of T-Tests between Q. actissima and Q. serrata.
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Table 4. Mineral content in the acorn of Quercus species. The values of Q. actissima and Q. serrata were clonnal means of four
clones and Q. variabilis and Q. mongolica were gained from mixed acorns of ten clones

. Crude ash Mineral contents (mg/100 g dw)
Quercus species
(g/100 g) p K Ca Mg Fe
0. actissima 2.28 + 0.09° 111.8 £ 7.3 905.1 £ 30.5 53.8 + 125 843 + 95 1.9 £ 041
Q. serrata 2.48 £ 0.05 109.8 + 11.4 969.6 + 27.5 68.7 + 12.2 754 + 17.2 2.9 £ 0.76
T-Tests (p value)’ 0.008 0.779 0.021 0.139 0.402 0.061
Q. variabilis 2.29 1144 886.2 68.0 82.8 1.3
Q. mongolica 2.68 153.3 1,010.8 93.7 83.1 1.8

“Values are expressed as mean of four replications = standard deviation.
p value of T-Tests between Q. actissima and Q. serrata.
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Fig. 1. Content of total dietary fiber (A), ascorbic acid (B) and beta-carotene (C) in the acorn of Quercus species. The values of Q.
actissima and Q. serrata were clonnal means of four clones and Q. variabilis and Q. mongolica were gained from mixed acorns of
ten clones.
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