KOREAN J. FOOD SCI. TECHNOL.
Vol 29, No. 5, pp. 847~853 (1997)

=i Molale] 4E §
olojd - 38 - BEH* - AAU
VTABANLATY, *BAFE FEAEL, ALY

Compositions of Opuntia ficus-indica

Young-Chul Lee, Keum Hee Hwang, Dong Hyu Han*, Sung Dae Kim**

Korea Food Research Institute, *Pukcheju Country Rural Community Guidance Center,
**Cactus Village Processing Center

Abstract

Attempts were made to determine the compositions of Opuntia ficus-indica var. saboten for the utilization
as food materials. The major components of Opuntia ficus-indica and aloe in proximate compositions were
nitrogen free extract. Total mineral contents of stem, fruit and seed of Opuntia ficus-indica were 9400.8,
6151.2 and 1096.8 mg%, respectively, and their major minerals were Ca, P and Mg. The major free amino
acids of fruit were tyrosine, proline and arginine, those of stem were glycine and arginine and that of seed
was glutamic acid. The major amino acid of fruit was glutamic acid, those of stem were glycine and ar-
ginine and those of seed were glutmic acid and arginine. Vitamin C contents of fruit and stem were 163.8
and 71.2 mg% but not presented in seed. Vitamin A was also not presented in fruit, stem and seed. Con-
tents of total polyphenols and flavonoids were changed by extraction solvent and temperature. Total po-
lyphenols of fruit were higher than those of stem and seed. Total flavonoids of fruit were similiar to those
of stem.
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Table 1. Operating conditions of ICP-AES for mineral
analysis

Power t KW for aqueous

Nebulizer pressure 3.5 bars for meinhard type C

Aerosol flow rate (0.3 L/min
Shealth gas flow 0.3 L/min
Cooling gas 12 L/min
Ca 393.366

Mg 279.553

Na 588.995

K 766.490

Wavelength Fe 238.204
(nm) P 213.6018
Se 196.090

Ge 209.426

Zn 213.856

Co 238.892
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Table 2. Proximate compositions of Opuntia ficus-indica and Aloe vera (Unit: %)
Samples Moisture Crude fat Crude protein Crude ash Crude fiber Nitrogen free extract

Opuntia seed 5.94 9.81 6.96 213 54.50 20.66

Opuntia stem 5.94 1.20 8.52 20.05 6.27 58.02

Opuntia fruit 9.30 1.35 4.24 12.12 3.79 69.20

Aloe 11.64 1.60 7.53 21.98 7.80 49.45
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Table 4. Compositions of free amino acids of Opuntia ficus-indica and Aloe vera
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Table 3. Mineral compositions of Opuntia ficus-indica
and Aloe vera (Unit: dry basis, mg%)

Opuntia ficus-indica

Minerals Aloe
Seed Stem Fruit

Ca 448.0 4391.2 2086.9 4420.3
Mg 204.1 1984.8 800.6 633.8
Na 39.0 985.4 539.7 752.2
K 1549 1932.1 2608.7 44203
Fe 1.5 11.3 12.9 1138.8
Mn 1.5 1.4 22 15.6
Cu 0.5 0.6 0.6 0.7
P 2473 93.0 99.6 305.8
Total 1096.8 9400.8 6151.2 11687.5
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(Unit: dry basis, mg%)

Amino Opuntia ficus-indica
. Aloe (%)

acids Seed (%) Stem (%) Fruit (%)

Asp 7.313 (13.4) 72.047 (7.3) 49.247 (6.2) 29.296 (2.5)
Glu 12.712 (23.4) 53.331 (5.4) 75.261 (9.4) 51.918 (4.5)
Ser 1.672 (3.1) 49.155 (5.0) 34.905 (4.4) 504.000 (43.7)
Gly 2751 (5.1) 396.310 (40.3) 68.878 (8.6) 291.000 (25.2)
His 1.304 (2.4) 14.153 (1.4) 24.704 (3.1) 16.071 (1.4)
Arg 5.070 (9.3) 179.930 (18.3) 100.290 (12.5) 26.515 (2.3)
Thr 0.976 (1.8) 19.666 (2.0) 7471 (0.9) 42.579 (3.7)
Ala 2.843 (5.2) 24434 (2.5) 13.262 (1.7) 64.811 (5.6)
Pro 5.233 (9.6) 48.622 (4.9) 129.000 (16.1) 23.370 (2.0)
Tyr 3.325 (6.1) 16.412 (1.7) 203.630 (25.4) 15.861 (1.4)
val 1.735 (3.2) 32.456 (3.3) 19.771 (2.5) 32.837 (2.8)
Met 1.608 (3.0) 8.848 (0.9) 5.829 (0.7) 10.190 (0.9)
Cys 1.095 (2.0) 2.540 (0.3) 3.274 (0.4) 5.632 (0.5)
Ile 1.085 (2.0) 15.095 (1.5) 18.676 (2.3) 12359 (1.1)
Leu 2323 (4.3) 16.766 (1.7) 8.045 (1.0) 12.708 (1.1)
Phe 2.525 (4.6) 18.368 (1.9) 25.730 (3.2) 27.081 (2.3)
Lys 0.810 (1.5) 14.545 (1.5) 12.365 (1.5) 12.220 (1.1)
Total 54.380 (100) 982.680 (100) 800.340 (100) 1154.460 (100)
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Table 5. Compositions of total amino acids of Opuntia ficus-indica and Aloe vera

(Unit: dry basis, mg%)

Amino Opuntia ficus-indica Alos (%)
acids Seed (%) Stem (%) Fruit (%)

Asp 411.708 (6.9) 453.742 (7.4) 258.424 (7.0) 729.551 (16.6)
Glu 1103.25 (18.5) 1543.155 (25.2) 605.788 (16.3) 848.546 (19.3)
Ser 168.343 (2.8) 219.817 (3.6 118.790 (3.2) 199.162 (4.5)
Gly 423.767 (7.1) 245.066 (4.0) 128.105 (3.5) 247.875 (5.6)
His 214.829 (3.6) 188.540 (3.1) 150.896 (4.1) 143.718 (3.3)
Arg 811.597 (13.6) 361.728 (5.9) 306.088 (8.3) 169.736 (3.9)
Thr 162.461 (2.7) 199.319 (3.3) 97.791 (2.6) 123.412 (2.8)
Ala 146.330 (2.5) 163.310 (2.7) 93.668 (2.5) 73.852 (1.7)
Pro 285.743 (4.8) 294.235 (4.8) 242.270 (6.5) 156.051 (3.5)
Tyr 255.088 (4.3) 228.108 (3.7) 314.067 (8.5) 159.079 (3.6)
Val 233.273 (3.9) 264.000 (4.3) 104.887 (2.8) 164.949 (3.7)
Met 7.544 (0.13) 24.075 (0.4) 5.432 (0.15) 86.759 (2.0)
Cys 78.555 (1.3) 55.394 (0.9) 57.636 (1.6) 51.792 (1.2)
lle 228.975 (3.8) 249.127 (4.1) 131.149 (3.5) 148.653 (3.4)
Leu 321.999 (5.4) 373.521 (6.1) 121.220 (3.3) 207.685 (4.7)
Phe 269.164 (4.5) 276.887 (4.5) 153.856 (4.2) 154.727 (3.5)
Lys 159.132 (2.7) 281.268 (4.6) 108.269 (2.9) 134394 (3.1)
Total 5950.139 (100) 6130.047 (100) 3706.449 (100) 4405.903 (100)
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Table 6. Compositions of free sugar of Opuntia ficus-indica and Aloe vera
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(Unit: dry basis, mg%)

Opuntia ficus-indica

Free sugars Aloe (%)
Seed (%) Stem (%) Fruit (%)
Fructose 71.941 (11.4) 4327.639 (40.8) 7359.003 (18.0) 35489.564 (53.5)
Glucose 33.412 (5.3) 2722.767 (25.7) 5243.173 (12.8) 30201.524 (45.6)
Sucrose 522.978 (83.2) 3364.785 (31.8) 28101.118 (68.7) 460.531 (0.7)
Mannose - 180.481 (1.7) 208.286 (0.5) 133.139 (0.2)
Total 628.331 (100) 10595.672 (100) 40011.61 (100) 66284.758 (100}
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Table 7. Contents of vitamine C of Opuntia ficus-in-
dica and Aloe vera (Unit: dry basis, mg%)

Opuntia-ficus indica

Aloe
Seed Stem Fruit
- 71.2 163.8 33.2
o] of 2.3u) A vhelukort, 419 A wlekl Cob
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e}l C ek of Suf EA) velton, Zr)e] A%
oF 2.9 skeh. webd HE Eaker Aalzte] 4
vlebu] C gheke oF 78.6 mg%iz oF Zollol u]s) of 2.4
vl gkoted. 2efu) vitamin A= A Q1 AFa ok Foflel] A
7155 7] ¢k} Sawaya £-V0] A etk vitamin A7}
T gk Boarel fapslalct.

Table 8. Contents of total polyphenols and flavonoids of Opuntia ficus-indica and Aloe vera under various extracting

conditions
Conditions of extraction ; i
Samples Dried wi. Yl;lds Total polyphenols  Total flavonoids
Solvents Temp. (°C) Time (hr) (%) (mg/g) (mg/g)
Opuntia
seed 5 50% MeOH 80 1 3.08 1.473 0.240
stem 2 50% MeOH 80 1 38.37 1.686 0.810
80% MeOH 80 1 32.15 1.821 1.110
80% MeOH room temp. 48 34.65 1.858 1.290
fruit pA 50% MeOH 80 1 41.80 3.494 0.870
80% MeOH 80 1 50.00 4.420 1.470
80% MeOH room temp. 48 80.95 4.976 1.590
Aloe 2 50% MeOH 80 1 76.50 1.889 1.843
80% MeOH 80 1 69.20 1.892 1.823
80% MeOH room temp. 48 57.00 2.001 1.574
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