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Abstract

The seasonal appearance and the chemical composition characteristics of cladode of Opuntia humifiisa were investigated
in this study. The minor (horizontal) and major (vertical) axes, the width, and weight of O. humifisa cladode
were compared for its appearance features. Moisture, crude protein, ash, fat, color, dietary fiber, mineral, and amino
acids contents were measured for the comparison of their chemical composition characteristics. The cladode of
O. humifusa harvested in summer showed higher values of minor and major axis, width, and weight than those
harvested in winter. According to the results of Hunter color index, cladode of O. humifusa harvested in summer
showed the highest lightness level (Hunter L value). In the meanwhile, cladode of O. humifiissa harvested in spring
showed the highest Hunter a (redness) and b (yellowness) values. Cladode of O. humifiisa harvested in summer
had the lowest crude protein and crude fat contents, while it showed the highest crude ash content. The total contents
of moisture and dietary fiber were significantly greater than summer-harvested cladode of O. humifusa followed
by spring- and winter-harvested cladode of O. humifisa. The major mineral content of all seasonal cladode of
O. humifiusa was Ca”". Glutamic acid and aspartic acid were the major amino acids in all seasonal samples. Contrary,
the contents of total amino acids and free amino acids were the lowest in summer-harvested cladode of O. humifisa.
Taken together, it was concluded that the appearance and chemical quality of cladode of O. humifiisa was versatile
depending on the harvesting season.
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Table 1. Appearance features of seasonal Opuntia humifiisa
cladodes

Summer (n=82) Winter (n=100)
Max. Mean Min. Max. Mean Min
Minor axis (cm) 840 641 420 760 505 250
Major axis (cm) 1750 1098 530 1200 704 320
Width (mm) 114 859 552 966 763 532
Weight (g) 7690 4051 1110 4670 1872 410

(&) (®) (©

Fig. 1. The photos of seasonal Opuntia humifusa cladodes.
A, Winter; B, Spring; C, Summer cladode sample.
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Table 2. Total moisture content of seasonal Opuntia humifiisa
cladodes

(unit: %)
Spring Summer Winter
Total moisture  81.07+1.03"” 86.86+0.05" 75.571.29°

VAl results are expressed as meantSD for three replicates.

"Different superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.
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Fig. 2. Interval distribution of appearance features of Opuntia humifizsa cladodes in different season.
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Table 3. Chemical compositions of seasonal Opuntia humifisa
cladodes

(unit: %)
Spring Summer Winter
Moisture 0.40£0.04™ 0.1120.05" 0.04£0,01°
Crude protein 6.540,03" 3.90:0.00° 6.04:0.02°
Crude ash 8.89:40.08" 9.11:0.09° 893:0,03"
Crude fat 1.570.04' 0.19+0.06" 1.56+0.01°
Carbohydrate 82.640.22° 86.68+0.09" 83.46+0.05"

All results are expressed as meantSD for three replicates.
PDifferent superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.

Table 4. Hunter’s color values of seasonal Opuntia humifusa
cladodes

Spring Summer Winter
L 68.14£1.15"? 73.20£0.71° 72.29:092°
a -7.49£0.13° -11.51£026° -8.06£0.18"
b 23.9120.83" 22.83£049" 20.59:0.53°

All results are expressed as mean+SD for three replicates.
"Different superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.

Table 5. Dietary fiber content of seasonal Opuntia humifisa
cladodes

(unit: %)
Spring Summer Winter
Dietary fiber ~ 6041:0.75""  67.18:0.35" 58.7740.20°

All results are expressed as mean<SD for three replicates.
"Different superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.
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Table 6. Mineral contents of secasonal Opuntia humifiisa cladodes

(unit: mg%)
Spring Summer Winter

Ca 3048204678477 3678.7444551° 4745.09+82.89"
Fe 547+0,02° 17.50+1.23" 8.78+0.23"

K 1364.34£33.57° T77.75+2.40° 1224.79+41.11°
Mg 783.67:21.97" 1149.77+9.03° 738.02+8.99"

Na 12.0240.36° 15.680.37° 473+0,05°

P 262.79+4.42° 210.37+1.09° 281.46+3.10°

l)All tesults are expressed as meantSD for three replicates.
PDifferent superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.
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Table 7. Total amino acids of seasonal Opuntia humifisa cladodes

(unit: mg%)

Spring Summer Winter
Aspartic acid ~ 726847.14"%  433.0848.53" 724.79+0.64°
Threonine 277.54+4.48" 175.800.86° 243.700.11°
Serine 274222.99" 180.052.29° 295.49+0.62"
Glutamic acid ~ 105423t699"  543.7426.02° 803.59:0.61"
Proline 406.90+14.68" 164.20£5.67° 410.57+1.69"
Glycine 288.96+2.72" 198.78+5.32° 263.78+0.26"
Alanine 326.87+0.56" 338.02+8.79" 285.87+0.11°
Valine 249.49+3,03° 157.933.43" 251.650.20°
Methionine 60.60+0.72° 39.34+1.37° 54974557
Isoleucine 211.87£9.01° 141.69+1.64° 179.05:0.42°
Leucine 43.57£6.64° 297.56+1.34° 380.64£1.06"
Tyrosine 170.68+3.56" 103.55+5.29" 100.082.25"
Phenylalanine  238.73+12.04' 134.70£6.50° 222.8144.59"
Lysine 391.19+6.67 278.3842.74° 402.7411.55"
Histidine 105.81+1.02° 49.68+1.05° 115.39038"
Arginine 236.38+391° 149.86+1.53° 213.89+0.89"

TAAY 5,463.86 3,386.36 4,949.00

EAAY 1,978.79 1,275.08 1,850.94

EAA/TAA (%) 36.22 37.65 37.40

YAll results are expressed as meantSD for three replicates.

"Different superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.

ITotal amino acid.

“Total essential amino acid.
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Table 8. Free amino acids of seasonal Opuntia humifusa cladodes

(unit: mg%)

Spring Summer Winter
Aspartic acid ~ 97.05+2.09"™ 24.37+035° 10881117
Glutamic acid ~ 16.84£0.36" 16.14£0.20° 59240.12°
Asparagine 23.95£0.50° 4.942002° 3234:021°
Serine 50.11+0.54" 12.8120.01° 82.19£0.65"
Glutamine 170.00£1.27° 34,07:0.06° 22057+1.24'
Histidine 5.71£021° 1.9540.29° 8.14+0.11°
Glycine 21.06+0.17° 2.95+0.02° 28.730.51°
Threonine 57.06+0.28" 13.06:0.05° 4627+0.90°
Arginine 29.83+0.66" 6.04+0.23° 30.58+0.28"
Alanine 50.3240.60° 11.62£0.07° 58.55+0.46"
Taurine ND” ND 1.17£0.00
YAmNOMTIC 491008 251300 220784263
Tyrosine 37.70+0.66° 7.7540.12° 41.92+041°
Valine 5277101 20.18+0.04° 73.86+0.20°
Methionine 0.46£0.14" 0.30£0.08" 28.18+021°
Tryptophane 7.1240.89" 2.8140.15° 30.3420.41°
Phenylalanine ~ 45.88<1.16" 12.31£0.10° 55.83£0.70°
Isoleucine 2641:0.64° 7.91£0,08° 44.310.83"
Leucine 771.22:152° 15.31£021° 84.7020.49"
Lysine 27.37:0.66" 6.78:0.22° 2229003
Proline 126.17+4.01° 11.680.13° 2123617.75"

TAA? 1,047.94 238.12 1,439.85

EAAY 292.87 7181 363.58

EAATAA (%) 27.95 3268 2525

VAl results are expressed as meantSD for three replicates.

PDifferent superscripts in the same row are significantly different at p<0.05 by
Duncan’s multiple range test.

3)ND, Not detected.

“Total free amino acid.

Motal essential amino  acid.
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7} 5,463.86 mg% = 7HY =3t E Al 5ollA glutamic
acid, aspartic acid®] o] 714 =& E4F Btk 78
ofu| i Ab B AR Fhe] T EFE frE] ofv| Ak
o] AR AL, FA ol At fAleH o E Adx
=719] & Tl 71 Aol &, A& A5} Atz 9l
o B A7Ay AF o] 7hedt Adxe 2717 A-
o e} JHAEA L G| Aol Kol A AT
4 ATk Ao W Hdx Aol 2719 AEAH L
A Adx 27]18 o] &3 Harted AFH A Al 13
g 5 ds Joz Aoksn, JEE49] A 71ed AE
= X8 7HEAIFEY] Al Al AFER 2ol & YEE
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