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of Citrus Fruits Peel
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Abstract

Cooking characteristics of coated rice with water homogenate of citrus fruit peels (1% for rice) were investigated.
The color of the coated rice both before and after cooking was dark yellow. The total content of carotenoids,
hesperidin and naringin were 10.74, 2173.12 and 1468.40 mg% for citrus fruit peels, 0.46, 108.65 and 73.38 mg%
for its water homogenate, 0.12, 21.73 and 14.62 mg% for coated rice, and 0.05, 8.67 and 5.87 mg% for cooked
coated rice, respectively. Citrus fruits peel contained 94.22 mg% of asparagine, 24.88 mg% of methionine, 19.64
mg% of alanine, and 15.37 mg% of 7 -aminoisobutyric acid as the majority free amino acids, accounting for 70%
of the total free amino acids present. Total free amino acid content of the cooked coated rice increased by 15%
compared to those of cooked uncoated rice. The majority of minerals in the citrus fruit peels were K and Ca,
accounting for 86% of total minerals present. The mineral content of cooked coated rice was generally higher than
that of the cooked uncoated rice. The cooked coated rice showed comparable hardness, gumminess and brittleness,
but higher cohesiveness and springiness than the cooked uncoated rice. There were no differences in sweet and bitter
taste between the cooked uncoated and coated rice. However, the cooked coated rice showed higher sensory scores
for color acceptability, savory taste and overall acceptability than the cooked uncoated rice.
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Table 1. Color of uncoated rice and coated rice with water
homogenate of citrus fiuits peel before and after

cooking

Treatment L* a* b*

Uncooked rice

Uncoated 70.34£0.02"" -182+009" 13.16:£0.06°
Coated 6365+£0.00° -7.87+007° 4635+0.04"
Cooked rice

Uncoated 68.00£0.01°  3.05+0.04° 19.08+£001°
Coated 60.69+0.50° —1.07+0.04" 39.800.04°

YValues are meanststandard deviations(SDs) of triplicate
determinations and different superscripts within each column
indicate significant differences at p<0.05.
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Table 2. Contents of total carotenoids, hesperidin and naringin
in citrus fruits peel, CPWH, uncooked rice and cooked
rice with water homogenate of citrus fruits peel

Total

H din Naringi
carotenoids espenidin. Nanngin

Citrus fruits peel(mg/100g) 10747 217312 1,468.40

CPWH"(mg/100ml) 0.46 10865 7338
Uncooked coated rice(mg/100g)  0.12 2173 1462
Cooked coated rice(mg/100g)  0.05 8.67 5.87

"CPWH, citrus fruits peel water homogenate. Rice was coated
with 20 mL of CPWH containing 1 g of peel.
DValues are means of triplicate determinations.
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Table 3. Free amino acid contents of citrus fruits peel and
uncooked rice and coated rice with water
homogenate of citrus fruits peel after cooking

(mg/100 g)

Citrus Cooked  Cooked
fruits uncoated  coated

Amino acids and
relative compounds

peel rice rice
Alanine 19647 1225 1270
A -Alanine 0.41 0.20 0.26
DL(+)-Allohydroxylysine 0.64 0.49 0.47
@ -Aminoadipic acid 142 0.97 0.93
a -Aminoisobutylic acid nd® nd 0.07
# -Aminoisobutylic acid 0.12 0.06 0.08
7 -Aminoisobutylic acid 15.37 5.09 5.64
Ammonia 233 2.00 344
Asparagine 9422 62.41 66.09
Aspartic acid 455 824 9.01
Arginine 5.42 3.04 403
Carnosine 1.94 2.09 2.69
Citruline nd 0.17 0.70
Cystathionine 0.20 1.07 1.03
Glutamic acid 8.82 5.80 14.57
Glycine 5.37 394 441
Histidine 0.97 0.76 1.02
Isoleucine 1.77 0.88 1.26
Leucine 243 1.25 1.76
Lysine 2.05 1.42 1.73
Methionine 24 .88 0.93 1.96
Omithine 0.37 0.35 0.36
Phenylalanine 2.06 1.04 1.49
Phosphoserine 1.34 277 2.70
Sarcosine 1.28 nd nd
Serine 5.51 312 329
Taurine 468 207 2.54
Threonine 264 1.34 145
Tyrosine 2.55 1.12 1.74
Valine 2.96 1.70 1.9
Total 218.94 129.17 149.41

"Walues are means of triplicate determinations.
nd : not detectable.
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Table 4. Mineral contents of citrus fruits peel, uncoated rice
and cooked rice with water homogenate of citrus

fruits peel after cooking (mg/100 g)
Minerals Citrus Cooked Cooked
fruits peel  Uncoated rice  coated rice

K 652.60" 8.36 1928
Ca 222.50 4.56 5.54
P 61.25 58.00 67.50
Mg 49.75 10.43 13.18
Na 2142 6.90 745
Fe 521 1.59 1.80
Mn 0.94 0.29 0.51
Zn 045 0.64 0N
Cu 0.29 0.15 0.16
Total 1,014.41 90.92 116.13

" Values are means of triplicate determinations.
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Table 5. Texture of uncoated rice and coated rice with water
homogenate of citrus fruits peel after cooking

! Cooked Cooked
Attributes , .
uncoated rice coated rice

Hardness( x 10°dyne/cm?) 1.58+0.38" 14340.21°
Cohesiveness(%) 46.55+2.06°  53.40+2.65"
Springiness(%) 5023+3.84°  58.0243.05°
Gumminess(g) 111.14+678  102.55+£5.72°
Brittleness(g) 58.03+1.15° 59.52+4.78

"alues are means+SDs of triplicate determinations and dif-
ferent superscripts within a row indicate significant differences
at p<0.05.
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Table 6. Sensory evaluation of uncooked rice and coated rice
with water homogenate of citrus fruits peel after

cooking

. Cooked Cooked

Attributes . .
uncoated rice coated rice
Color acceptability 3.08+0.15Y 3.45+0.13"
Sweet taste 2.0040.23" 2384025
Bitter taste 1.05+0.13° 1.38+021°
Savory taste 3.12+015° 3.58+0.15"
Sticky taste 3.75+0.19° 3.3540.19°
Overall acceptability 3.13+0.25° 3.58+0.15

DValues are means+ SDs of 20 panels and different superscripts
within a row indicate significant differences at p<0.05.
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