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Abstract

This study was carried out to investigate the food components of the fruit, cladodes, and flowers of freeze-
dried Cheonnyuncho harvested from Yeosu, Jeonnam in Korea. The major components of freeze-dried Cheonnyun—
cho in proximate composition were carbohydrates and crude ash. Ca, K, and Mg were the predominant minerals
in Cheonnyuncho. Calcium content was higher in the fruit and cladodes than in the flowers. Two major amino
acids, glutamic acid and aspartic acid, made up over 25% of the total amino acids in Cheonnyuncho. Palmitic
acid and stearic acid were most abundant out of all the saturated fatty acids in Cheonnyuncho. The saturated
fatty acid content of the fruit was higher than that of the flowers and cladodes. The major unsaturated fatty
acid of Cheonnyuncho was oleic acid. The cladodes contained unusually high amounts of linoleic acid compared
to the fruit and flowers. The major free sugar in the fruit was sucrose, whereas that of the cladodes and flowers
was fructose. The total free sugar content was the highest in fruit, followed by cladodes. The most abundant
organic acid in the fruits and cladodes was malic acid, while that of the flowers was citric acid. Vitamin A
concentration was highest in the flowers whereas vitamin C concentration was highest in the fruit.
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Table 1. Proximate composition of different parts in Cheonnyuncho harvested from Yeosu

(%)

Fruit Cladodes Flower F-value
Moisture 5.65+0.27 582+027° 534+0.15" 0.84
Crude protein 456+0.22° 5.43+0.25] 5.98+0.24" 3.66
Crude fat 2.53i0.122 1.69+0.07 1.49ro.07; 25.29.
Crude ash 9.40+0.45 12.40+057" 10.27+0.42) 52.53.
Crude fiber 3.94%0.18° 4.05+0.12" 352+0.15 8.45
Carhohydrate 73.9243.32" 71.95+1.59" 72.61+3.25" 0.43

"Mean+SD (n=3).

PValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

p<0.05.
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Table 2. The mineral contents of different parts in Cheonnyuncho harvested from Yeosu (mg/100 g)
Fruit Cladodes Flower F-value
Ca 2350.53+69.50" " 3671.79+87.83' 18094+2.01° 2756.27
K 1965‘79i43.6é1 2036.64 + 40.62" 1555.29+33.11 9332
Mg 17562397 620.07£13.29" 178,61 +£2.26 5953.07_
Na 2.59+0.06 3584011 1.01+0.02° 1079.18°
Fe 933+ 0.25: 455+0.09 9.52+0.27 955.08
Mn 6.01£0.12 7.65+ o.18f‘ 4.96i0.13°b 408.72°
Zn 270007 2524007 2.63+0.05" 951"
Cu 0.52+0.01 0.48+0.01° 0.91+0.02° 407.19°

"Mean+SD (n=3).

PValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

“p<0.05.
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Table 3. Compositions of total amino acids of different parts in Cheonnyuncho harvested from Yeosu (mg/100 g)

Fruit Cladodes Flower F-value
Aspartic acid 327.49+9.64" 531.81+12.72" 696.60+13.41" 5.38"
Threonine 137.78+3.05° 21751+4.33" 233.92+4.98° 113.49°
Serine 166.60+3.76° 252.19+5.40 282.75+358" 80.64"
Glutamic acid 850.72+21.33" 609.90 +19.26° 1341.73+32.03" 765.93"
Proline 878.81+24.40° 246.38+4.96° 29258 +8.35" 1001.23"
Glycine 158.10+3.29° 245.32+6.06" 285.08£7.56" 32.18°
Alanine 181.22+4.80° 30558 +8.47" 339.08 +7.49" 81.98
Cystine 23.12+0.51° 10.08+0.22° 15.30+0.38" 1085.23°
Valine 175.31+3.67° 266.24 +6.34 293.90+9.26" 43.03"
Methionine 50.18+1.59" 22.87+052 24.82+056 407.89"
Isoleucine 132.18+2.77° 217.70+5.20" 243.44+7.35" 60.34"
Leucine 253.89+6.24" 412.54+8.09" 415.26+10.67" 166.85
Tyrosine 101.49+2.31" 101.05+2.69" 102.83+2.12° 0.43
Phenylalanine 152.39+3.00° 24754 +5.65 260.67+7.29" 107.23°
Histidine 11248 +2.57 166.93+4.75" 197.45+4.82° 16.39°
Lysine 224.55+597" 363.23£8.01" 365.72+11.57" 118.86°
Arginine 238.03£5.18° 272.83+6.39” 293.49+6.29" 279"
Total 4164.32+98.65° 4489.70+136.53" 5634.62+128.49° 25.26'

"Mean+SD (n=3).

PValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

*p<0.05.
Table 4. Composition of fatty acids of different parts in Cheonnyuncho harvested from Yeosu (unit: %)

Fruit Cladodes Flower F-value
Capric acid (C10:0) 0.10+0.00" 0.44-001" 0.29+0.01" 111854°
Palmitic acid (C16:0) 12.7810.58: 1673054’ 19.66+0.86" 1.38°
Stearic acid (C18:0) 3.94+0.18 4.09+0.09 6.00+0.24" 41.56°
Arachidic acid (C20:0) 1.58+0.07° 1.07i0.02? 291+0.12" 358.31°
Behenic acid (C22:0) 1.33t0.06z 0.46+0.01° 0.93+0.04 435.81°
Lignoceric acid (C24:0) 1.46+0.06 1.16+0.02° 261+0.12° 24557
Saturates 21.18+0.48 23.94+0.63" 32.40+0.66" 4462
Myristoleic acid (C14:1) 1.O9i0.021; 1.86+0.04" 0.97+0.02° 1401.29j
Palmitoleic acid (C16:1) 4.44+0.10 3.02i0.08; 6.95+0.16" 922.90°
Oleic acid (C18:1n9¢) 17.03+0.45" 8.42+0.18 5.27i0.16; 166.78°
11-Eicosenoic acid (C20:1) 2.15+0.04" 0.44+0.01° 0.93+0.01 2694.31°
Erucic acid (C22:1n9) 0.60£0.01" 0.18+0.00° 0.38+0.00" 1958.16
Monoenes 25.31£0.58" 13.93+0.38" 14.50+0.30" 369.05
Linoleic acid (C18:2n6c¢) 32.75ro.75:j 38.88+0.88" 30.55+0.70° 169.621
Linolenic acid (C18:3n3) 15.03+0.36 17.20i0.20; 13.42+0.26° 216.65.
8,11,14-Eicosatrienoic acid (C20:3n6) 2.27+0.05 4.00+0.07/ 7.82+0.20" 126.66
11,14,17-Eicosatrienoic acid (C20:3n3) 3.46+0.08" 2.05+0.05 1.30+0.02° 67.64"
Polyenes 5351+1.01" 62.13+1.31" 53.09+0.88" 132.14°

"Mean=+SD (n=3).

PValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

p<0.05.
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Table 5. Free sugar contents of different parts in Cheonnyuncho harvested from Yeosu

(unit: dry basis, mg%)

Fruit (%) Cladodes (%) Flower (%) F-value
Sucrose 45500.10+2093.00" (88.3) 969.73+2850" (34.2) 1993.04 +101.11" (8.7) 709.01°
Cellobiose 6.87+0.28" (0.0) 1.71+0.04° (0.1) 2.79+0.12" (0.0) 57857
Maltose 1.00:£0.04'(0.0) 3.27+0.09” (0.1) 11.20+0.37" (0.0) 352.58°
Lactose 1.080.05 (0.0) 0.67+0.02 (0.0) 2.88+0.09" (0.0) 811.15°
Rhamnose 4.60+0.19" (0.0) 1.55+0.04” (0.1) 4.78+0.23" (0.0) 629.91°
Ribose 334=0.16" (0.0) 369+0.17° (0.1) 24.01+1.15" (0.1) 41859
Mannose 5.16+0.20" (0.0) 7.89+0.21" (0.3) 71.13+3.26" (0.3) 509.14
Fructose 3253.95+131.98" (6.3) 1127.42+44.27° (39.8) 11858.00+541.64" (51.9) 782.56°
Galactose 51.48+2.08" (0.1) 20.83+0.95° (0.7) 129.49+556" (0.6) 816.24°
Xylose 44.70+1.97" (0.1) 3.08+0.09° (0.1) 28.12+0.63" (0.1) 1586.82"
Glucose 2643.94+116.61° (5.1) 695.88+29.23 (24.5) 8703.77+200.90" (38.1) 2796.79
Total 51516.22+2271.96" (100) 2835.73+£91.56 (100) 22829.21 +642.02” (100) 1279.39°

UMean=+SD (n=3).

PValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

“p<0.05.
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Table 6. Organic acid contents of different parts in Cheonnyuncho harvested from Yeosu

(unit: dry basis, mg%)

Fruit (%) Cladodes (%) Flower (%) F-value
Oxalic acid 0.00+0.00"* (0.0) 0.00=£0.00" (0.0) 0.00£0.00" (0.0) 0.04
Phosphoric acid” 166.71£8.01" (2.9) 7.9940.32° (0.6) 2353+0.95 (1.3) 712.98"
Citric acid 653.65i30.8%b (11.4) 231.58i10.6h3“ (20.6) 1206.16+61.30" (65.6) 610. 89:
Tartaric acid 0.00-20.00" (0.0) 0.00£0.00” (0.0) 95.17+3.83" (5.2) 909.21
Malic acid 4725.21 +225.93" (82.7) 821.34+2557" (73.2) 358.14+15.25° (19.5) 338.66°
Succinic acid 98.18+4.42" (1.7) 4759+ 1.07 (4.2) 83.33+3.70" (4.5) 306.54"
Lactic acid 0.00£0.00" (0.0) 0.00£0.00" (0.0) 0.00£0.00" (0.0) 0.09
Formic acid 43.78i2.01j 0.8 871+0.28 (0.8) 17.01+0.75" (0.9) 600.75j
Acetic acid 24.35+1.12° (0.4) 6.9640.13° (0.5) 55.37+2.29" (3.0) 1063.35
Total 5711.88+262.81" (100) 1122.16+26.06° (100) 1838.70£83.17° (100) 547.65

"Mean+SD (n=3).

:Z)Values with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

3) . .
“Inorganic acid.
p<0.05.
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Table 7. Vitamin A and C concentration of different parts
in Cheonnyuncho harvested from Yeosu
(unit: dry basis, mg%)
Cladodes (%) Flower (%) F-value
3.28i0.07z 4.87+0.11" 269.35:
17.33+0.41° 14424045 115.32

Fruit (%)

Vit. A 3.16+0.10"7
Vit. C  32.55+0.68"

"Mean=+SD (n=3).

Values with different superscripts within the same row are
significantly different at p<0.05 by Duncan’s multiple range
test.

“p<0.05.
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