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Effect of Persimmon Peel as an Additional Feeding
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ABSTRACT Huge amount of persimmon peels, which are byproducts usually arising after making dried persimmons from
fresh persimmons, are generated in fall, every year. As the dry matter of persimmon peel contains carbohydrates over 80%,
it could be a good candidate for feed. In this study, we evaluated the persimmon peel as a feed resource for a hen laying
eggs. Persimmon peel has lower ratio of crude protein and fat composition while higher ratio of crude fiber composition
compared to a basal laying hen feed. Feeding the persimmon peel by adding to the feed at the level of 2% or 5% did not
affect the egg-laying rate from beginning to the peak of laying. In addition, feeding the persimmon peel did not affect the
egg quality either, as the pH, Haugh unit, yolk color and shell thickness of the egg were not different from each other. The
composition of amino acids and fatty acids were also almost same for each other, except for the linolenic acid which was
slightly higher in the persimmon peel feeding groups. In conclusion, addition of persimmon peel to the feed up to 5% might
be helpful to increase the income and reduce the waste produced from the agricultural byproduct.

(Key words: persimmon peels, hen laying eggs, feed resource)
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Table 1. Composition of basal diet and persimmon peel
measured by AOAC

Composition (%) Basal diet Persimmon peel
ADM water 12.50 8.40
ADM 15.80 341
Crude protein
DM 18.06 9.72
ADM 3.81 2.05
Crude fat
DM 435 224
ADM 2.62 8.73
Crude fiber
DM 2.99 9.53
ADM 5.65 3.67
Crude ash
DM 6.46 4.01
ADM 4.20 13.86
ADF
DM 4.82 15.13
ADM 8.06 20.03
NDF
DM 9.21 21.87

ADM, air-dry matter; DM, dry matter; ADF, acid detergent fiber;
NDF, neutral detergent fiber.

Table 2. Composition of amino acids in basal diet and per-

simmon peel measured by amino acid determination (%)
Amino acids Basal diet Persimmon peel
Asp 1.366 0.346
Thr 0.597 0.199
Ser 0.771 0.183
Glu 2.728 0.404
Gly 0.609 0.181
Ala 0.842 0.192
Val 0.577 0.160
Ile 0.474 0.137
Leu 1.425 0.256
Tyr 0.463 0.094
Phe 0.730 0.195
Lys 0.729 0.175
His 0.382 0.066
Arg 0.880 0.143
Pro 1.083 0.190
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Fig. 1. Effects of feeding persimmon peel on egg production.
There was no difference in egg production between a control
group and persimmon peel feeding groups in each week. Control,
basal diet group; 2%, 2% persimmon peel diet group; 5%, 5%
persimmon peel diet group.
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Fig. 2. Effect of feeding persimmon peel on egg quality.
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Egg quality was evaluated by measuring pH (A), Haugh unit (B), yolk color (C), and shell thickness (D). The yolk color was significantly
different between 2% and 5% persimmon peel feeding groups and it is indicated by different letters (P<0.05, n=3 for each group).

Control, basal diet group; 2%, 2% persimmon peel diet group; 5%, 5% persimmon peel diet group.
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Table 3. Effect of feeding persimmon peel on fatty acid composition of egg yolk

Fatty acids Control 5% P-value
C14:0 0.3120.03 0.3240.01 0.3340.01 0.904
C16:0 24.91+0.54 25.65+0.35 24.77+0.37 0.361

Cl6:1(n-7) 3.50+0.14 3.7340.16 3.64+0.07 0.489
C18:0 9.07+0.05 8.82+0.14 8.98+0.09 0.287

C18:1(n-9) 48.0240.18 47.2340.54 49.02+0.41 0.055

Cl18:2(n-6) 11.65+0.68 11.65+1.04 10.6540.15 0.564

C18:3(n-6) 0.09+0.01 0.120.00 0.120.01 0.470

Cl18:3(n-3) 0.19+0.00° 0.22+0.01° 0.22+0.00° 0.001

C20:1(n-9) 0.35+0.02 0.35+0.02 0.35+0.02 0.961

C20:4(n-6) 1.9140.11 1.93+0.03 1.94+0.02 0.946
Total 100 100

SFA 34.3+0.53 34.79+0.49 34.08+0.42 0.590
USFA 65.7+0.53 65.21+0.49 65.92+0.42 0.590
MUFA 51.8740.18 51.32+0.68 53.01+0.36 0.096
PUFA 13.8340.60 13.89+1.02 12.9140.12 0.557

MeantSEM (n=3).

*» Means with different superscripts are significantly different (P<0.05).
SAF, saturated fatty acid; USFA, unsaturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.
Control, basal diet group; 2%, 2% persimmon peel diet group; 5%, 5% persimmon peel diet group.
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Table 4. Effect of feeding persimmon peel on amino acid composition of egg

Amino acids Control 2% 5% P-value
Asp 1.19+0.03 1.16+0.01 1.15+0.01 0.252
Thr 0.5940.01 0.5840.01 0.57+0.01 0.296
Ser 0.9240.01 0.9+0.01 0.8940.01 0.281
Glu 1.5340.03 1.48+0.01 1.4640.01 0.136
Gly 0.3940.01 0.38+0.00 0.38+0.01 0.211
Ala 0.66+0.01 0.6440.01 0.6340.01 0.207
Val 0.6540.01 0.62+0.02 0.6140.01 0.202
Ile 0.4640.01 0.4440.02 0.4440.01 0.491
Leu 0.95+0.01 0.9240.03 0.9240.02 0.618
Tyr 0.4340.01 0.4240.01 0.43+0.01 0.735
Phe 0.5940.01 0.59+0.03 0.61+0.03 0.898
Lys 0.8440.01 0.82+0.02 0.8240.01 0.708
His 0.2840.00 0.2740.01 0.2740.00 0.447
Arg 0.7340.01 0.7140.02 0.7140.01 0.507
Pro 0.4140.01 0.4340.01 0.4140.01 0.532

MeantSEM (n=3).

There was no significant difference of amino acid composition between each group.
Control, basal diet group; 2%, 2% persimmon peel diet group; 5%, 5% persimmon peel diet group.
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