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Abstract

The purpose of this study was to perform a functional components analysis and investigate the physical properties
of powders made from the stems or fruit of freeze-dried Cheonnyuncho cactus (Opuntia humifiisa). The functional
components analysis showed that the stem and fruit powders han vitamin C levels of 42.14 mg and 105.21 mg,
respectively. The stems powder contained more lutein than the fruit powder. The fruit powder contained more
vitamin C than the stem powder. The SDF (soluble dietary fiber) and IDF (insoluble dietary fiber) in the stem
powder were 45.24% and 22.15%, respectively, which were higher then the values for the fruit powder. The stem
and fruit powders contained 19.30 mg/g and 25.10 mg/g of crude saponin, respectively. The pH of the stem and
fruit powders was 5.34 and 5.07, respectively, both indicating low acidity. The L, a and b values of the stem
powder color were 78.28, - 3.71, and 19.19, respectively. The L, a and b values of the fruit powder color were
55.56, 24.84, and - 3.18, respectively. The stems powder had a higher bulk density, water holding capacity, and
swelling power than those of the fruit powder, but water-retaining capacity of the stem powder was lower than
that of the fruit powder. In addition, the stems powder had a higher viscous material content and water uptake
compared to the fruit powder. Based on the above results, we determined that Cheonnyuncho (Opuntia humifisa)

powder had potentially useful functional components and physical properties.
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Table 1. Total vitamin contents of Cheonnyuncho cactus (Opuntia
humifusa) powder

Vitamins cs’ powder Cf powder t-value
Lutein (ug/g) 424930087 161.13£0.30 87837
B-Carotene (uglg) 459010.17 134.08£0.16 65342
Thiamin (mgfg) 0.160.03 0.15£0.02 0.08
Riboflavin (mgfg) 0.08+0.02 0.1240.06 042
Niacin (mg/g) 0.92+0.04 1.010.02 1.52
Ascorbic acid (mg/g) ~ 42.1420.10 105.210.12 71623

Cs cactus Chounnyouncho (Opuntia humifisa) stem; Cf, cactus Chounnyouncho
(Opuntia humifisa) froit.
Walues are meantSD (n=3). ~ p<0.001.
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Table 2. Soluble dietary fiber, insoluble dietary fiber and total
dietary fiber contents of Cheonnyuncho cactus (Opuntia
humifiisa) powder

(Unit: Dry matter basis, %)

P Dietary fiber”
SDF IDF TDF
Cs powder 452410.18 22.15+0.19 67.3920.24
Cf powder 32.16+0.11 12.35:0.09 4451034
t-value 12713 13179 35415

"Cs, cactus Chounnyouncho (Qpuntia humifisa) stem; Cf, cactus Chounnyouncho
(Opuntia humifissa) froit.

)SDF soluble dietary fiber; IDF, insoluble dietary fiber; TDF, total dictary fiber.
Walues are meantSD (n=3). p<0 001.
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Table 3. Crude saponin contents of the Cheonnyuncho cactus
(Opuntia humifusa) powder

(Unit: mgfg)
Part” Crude saponin
Cs powder 19.3020.18”
Cf powder 25.10£0.15
t-value 339

UCs, cactus Chounnyouncho (Opuntia humifisa) stem; Cf, cactus Chounnyouncho
(Opuntia humifisa) fruit.

Values are mean+SD (n=3).
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Table 4. pH and color values of Cheonnyuncho cactus (Opuntia
‘humifusa) powder

N Color value
Part pH
L a b
Cs powder 5342002  7828:017  -37120.19  19.19:027
Cf powder 5.07+0.03 5556113 24.84+098  -3.18+0.05
t-value 458" 27949 248 27398

UCs, cactus Chounnyouncho (Opuntia humifusz) stem; Cf, cactus Chounnyouncho
(Opuntia humifisa) fruit.

Walues are meantSD (n=3). p<0.01, ~ p<0.00L.
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Table 5. Some physical properties of Cheonnyuncho cactus
(Opuntia humifiisa) powder

Physical properties

1)

Part WHC” OHC Bulk density ~ Swelling
(g water/g solid) (g oil/g sample) (g/mL) (mLfg)

Cs powder 2065t144”  2.22:0.66 2.560.01 5.9520.12

Cf powder 1705014  22410.64 1.8620.03 2.77£0.04
t-value 442" -0.057 3801 4410

"Cs, cactus Chounnyouncho (Qpuntia humifissa) stem; Cf, cactus Chounnyouncho
(Opuntia humifissa) froit.

)WHC water holding capacity, OHC, oil holding capacity.

Walues are meantSD (@=3). p<0.01, ~p<0.00L.
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Table 6. The water absorption and content of mucilaginous
substances of Cheonnyuncho cactus (Opuntia humifusa) powder

Physical properties

Part” Mucilage substances Water absorption
(%) (mlg)
Cs powder 73.571.06 12.00+0.06
Cf powder 24.81+1.81 7.33+0.05
t-value 46289 785"

l)Cs, cactus  Chounnyouncho (Opuntia humifusa) stem; Cf, cactus Chounnyouncho
(Opuntia humifizsa) fruit.
Walues are mean+SD (=3).  p<0.00L.
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