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Abstract

The purpose of this study was to investigate the chemical composition of the freeze-dried stems and fruit of the
cactus Cheonnyuncho. The analysis showed that powdered stems have the highest fat content (1.91%) and the
powdered fruits have he highest protein content (2.62%). The K content of the fruits higher than that of the stems,
while the Ca, Mg, Na and P contents of the stems were higher than those of the fruits. Both the stems and fruits
powders contained high levels of the amino acids glutamic acid and aspartic acid. The free sugars such as sucrose,
fructose, and glucose were detected in both the stems and fruits. The 75% ethanol (EtOH) extract showed a relatively
high antioxidative activity compared to those of the water and 75% methanol (MeOH) extracts. Furthermore, the
75% EtOH extract of the stem powder exhibited a total polyphenol content of 3.60 g/100 g, and a total flavonoid
content of 2.00 g/100 g. The antioxidant activities of the stem and fruit powder extracts, measured in DPPH radical
scavenging experiments, were higher than that of the control group.
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T FF B4 ACAC(18)9] F718E B F
A S 7o R ot At S, AR 2F 05
£ #|8}o] nitric acid 5 mL¢} H,0, 1 mLE ¥
7] (high perfomrance microwave)°l|lA] FalA17]1 &
Whatman No. 42 ¢]3¥}X](Whatman International Ltd.,
Maidstone, Kent, UK)ol| o3}alit). oFd A5 S/
= 7heted 100 mL2 F-83tsivh. $718% 24 A
+417]7]= ICP-AES(Integara XL Inductively Coupled
Plasma Atomic Emission Spectroscopy, GBC Co., Canberra,
Australia)©} AA(Specta AA-300A Atomic Absorption
Spectrophotometer, Varian Techtron Co., Canberra, Australia)
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ddx 2719 Gulje] sl &de S48 9
29| FEE AxE £, 75% A9, 15% vgeS F=
v 2 sho] Aol A 2443 F<F 5% ¥ Whatman No.
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Table 1. Proximate composition of the cactus Cheonnyuncho
(Opuntia humifusa)

(Unit: dry basis, %)
Composition cs’ powder c? powder t-value
Moisture 4.150.06” 6.28:0.02 59427
Crude protein 8.34+0.01 2.62+0.03 31330
Crude lipid 1.91+0.20 1.82+0.10 068"
Crude fiber 7.630.05 2.11+0.06 6589
Crude ash 10.85+0.06 7474005 7191

i)Cs, cactus Cheonnyuncho (O, humifiisa) stem.

¢t cactus Cheonnyuncho (O Aumifisa) fruit.

Walues are meanSD (n=3). Means in row with different letters are significantly
different (p=0.05) by Duncan’s multiple range test. ~ p<0.001.

Adzo] F7)14 52 Table 2014 JePESEe] & T4
o dujEg 27171 o A JeEhwth g&F §7149
7% Cal Z717} 3,738.8 mg/100 go] i Dul7} 2,324.7
mg/100 g2 =717} o] 2 S Yepidth Mg S =
Z7]7} 841.2 mg/100 g, Yni7} 491 mg/100 g& =717}
ool vla] =A JEsom Nao| -2 %717} 35.30
mg/100 g, A7} 14.8 mg/100 g2 =717} °F 28 o] A
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EUTE K 2719 drfl 57 7P ol wt=d, 4t
3,892.80 mg/100 g<} 4,145.60 mg/100 g= Fvij7} Z7]Hc}
£ =9tk P= 717} 35220 mg/100 golaL Euj7} 17.30
mg/100 g= =4 Yetgth 53], o 7714 =719
du] R K, Ca, Mg, P, Na =22 =7 Vel A4
F714 9] K, Ca & Mg®| Al 7F4] gHge] =71 95.20%,
= 96.39% 2= AHA8k AL g ERlskGitt vl 7]
Aol 3¢ Z7]& Fe©] 1275 mg/100 g, Zn°| 11.90 mg/100
g, Cu7} 0.15 mg/100 g= 7F¢ A3 Mne 14.50 mg/100
gollom Sew= AEHA FUTh Gz v Ao =
Fe, Zn, Cu, Mn°| ZZ} 13.48 mg/100 g, 2.50 mg/100 g,
0.21 mg/100 g, 22.34 mg/100 g°] o™ Se= FrfjoA =
HAEEA sk

Table 2. Mineral contents of the cactus Cheonnyuncho (Opuntia
‘humifusa)
(Unit: dry basis, mg%)

Component Cs" powder cf powder t-value
Ca 3738.8020.13"  2324700.11  1,137.247
Mg 84120009  491.00:0.09 42853
Macro Na 3530:005  14.80:0.02 3603
minerals »
K 3892.80+0.16  4,145.600.06 915.74
P 35220:003  173.3020.07 5304
Fe 12.7540.05 13.48+0.03 246"
Zn 11.90+0.01 2.50%0.02 28547
Micro Cu 0.15:001 021001 037
minerals .
Mn 14.500.02 22.34£0.02 5.64
Se ND? ND -
Total 8,899.60 7,187.93

1)Cs, cactus Cheonnyuncho(O. humifizsa) stem.

2)Cf, cactus Cheonnyuncho(O. fumifiisa) fruit.

Walues are meanzSD (n=3). Means in row with different letters are significantly
different (p=0.05) by Duncan’s multiple range test.  p<0.001.

4)ND, Not detected.

olgfgt Aul= Adxe] v 77145 S AdfolA
Z7|7} Quij R} o] 22 77122 K, Ca, Mg, Na A&
o8 YEsttha gk B (17)9F vk zfol= UMAAT T
F71do] ARk v &S fAke 295 eI, =
gk, Yoon(24)] AAellA Hdxe] £717F EvllE T} Ca
o] oF 3u] & =ghom Nao] oF 48] F = E=dvhe
Azpel B A Azpelr v B Jdxe] 717}
Guj Bt} Ca ko] 1.61%, Na ko] 2.38%, P &Hako]
2.03%7} B =A Ve e xfole AR A
7Agoldtt. o]2f3 292 EE Hdxe 7}F o] &%
= oA AdZxe] B RS AR e E]e W
Holu I E W Q= Gui7} o 52 HolA|gk ko
Adx 271 et tEo] dARAZA 7HEAFol
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AWz 27)9F Gl opnlest T3-S 43 A9
Table 30 YERHRATE & ofnlwmit SHeFe
I opliAt 85 XA F 18F0] HEHUTE o]
Ao F dheke dufrt 1,858.19 mg%e! Wk =77}
6,402.50 mg% .2 =7|7} FujEc} < 350 H = A
el &, £719] 4§ glutamic acid”} 1,397.93 mg% =
A2 21.83%E A8 o 1 T 2 aspartic acid7}
713.96 mg%(11.15%), arginine®] 651.42 mg%(10.17%),
alanine©] 440.99 mg%(6.89%), leucine®] 404.70 mg%
(6.32%), lysine©] 392.88 mg%(6.14%), serine©] 338.41
mg%(5.29%), glycine©] 323.51 mg%(5.05%) == UEFsE
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Table 3. Total amino acid composition of cactus Cheonnyuncho
(Opuntia humifiisa)
(Unit: mg/100 g)

Cs" powder Cf? powder
Composition Conent r};%at?%) Content rl:g?ti%) t-value
Aspartic acid ~ 71396t1.65 1115 17675541 951 510732
Threonine ~ 27055:2.34 423 7020£245 378 101634
Serine 338412547 529 9969:037 536 23842
Glutamic acid 1397.93+1135 21.83 70676645 3803 156234
Poline  20286£387 317 3601:087 194 17352

10549:096 568 6846~
7275104 389 79347

Glycine 3235143.62 5.05
Alanine 440.993.74 6.89

Cysteine ~ 4642:081 073 ND” - -
Valine 264413176 413 8206:064 442 23617
Methionine ~ 102.1820.66 160  2175:023 117 14268
Ioleucine  203.12£2.03 317  6746t162 363 67327
Leucine 404701346 632  12478:t137 672 43105
Tyrosine 204.7612.77 320 ND - -
Phenylalanine  182.72+1.06 2.85 ND - -
Hisidine ~ 160.15t1.18 250  37.15:084 200 6953
Lysine 392884098 614 10369136 558 5546
Arginine  65142+473 1017 9470:239 510 13536
Trypiophane 101531076 158 5943305 319 8722
TAA” 640250 10000 185819  100.00
EAAY 1980.71 3094 50709 2730

l)Cs, cactus Cheonnyuncho (O, humifiisa) stem.

Ct, cactus Cheonnyuncho (O Aumifisa) fruit.

ITotal amino acid.

“Total essential amino acid (Thr+Val+Met+Ile+Leu+Phe+His+Lys).
IND, Not detected. *p<0.001.
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t}. 1 99| = threonine, proline, glycine, cysteine, valine,
methionine, isoleucine, tyrosine, phenylalanine, histidine,
tryptophane 5-°] AZ% Atk o] F o4t TS
Ab B olutamic acidZ} 706.76 mg% = A A 2] 38.03% S
AAsle] Z7)9F v R 7P w4 vYEske 1 vt
© 2 aspartic acid”’} 176.75 mg%(9.51%), leucine®| 124.78
mg%(6.72%), glycine®] 105.49 mg%(5.68%), lysine©]
103.69 mg%(5.58%), serine®] 99.69 mg%(5.36%)T o= =
Al vebsth 1 & opn|ike F7] ¢ nixiA| R A EY
glom 1 Fol| A cysteine, tyrosine, phenylalanine®] 3%
AZHA ot F 15T AEHJUTh

ol’de] AzM Hdx 7|9 F8 opu|xibe
glutamic acid, aspartic acid % arginineso|™ Erulj=
glutamic acid, aspartic acid 2 leucine's©]th. & ofn] =4k
oA B opr|iito] ARR|shs Hle2 Fd R 719 A+
30.94%°1% 2 dulE 27.30%2 A<l H5ze vl &2
Efykt. of2lgh & Ao A= Cho 5(27)¢] ATolA]
W 2] F opu| At Fheko] i} 717 w3koH
op|at Foll A glutamic acid®] FFol 7MY w2 HlES
A2t Aaket B Aol Aol A5kt
i % Hufjol| A ofu] At 818Fo| glutamic acid”} 16.3% 2
7P BE vEE ARt Rad A7 A3k28)7t
AR, & AE A A Hdx Dulo] glutamic acid7}
2R ek vl 38% = WA Rt o =A UERs:
ok whebA], A e} wid Z o] opn|ic il S EFe ThEA

R opiedt 242 HlSzsAl sk les & S AT

waig g2t

Adz 2719 Evll9] sucrose, fructose, glucose, maltose,
lactose 5 2| TS Table 404 B vfe} o] 27
£ 614.00 mg%ol 1 vl 3,583.00 mg% = LEFTE
=719 739-E sucrose”} 395.00 mg% = A A H]L&<]

Table 4. Free sugar contents of cactus Cheonnyuncho (Opuntia
humifusa) powder

(Unit: mg/100g)

Cs” powder Cf” powder

Contents t-value

Relative ratio Content Relative ratio

(%) (%)

Sucrose  395.00£1356 6433 311600£37.2 8697 118652
Fructose 103008913 1678 23300:1034 650 3827
Glucose  11600:687 1889 23400823 63 174"

Content

Maltose ND” - ND
Lactose ND - ND
Total 614.00 100.00 3,583.00 100.00

UCs, cactus Cheonnyuncho (O. humifissa) stem.
2)Cf, cactus Cheonnyggcho (O humifisa) fruit.
IND, Not detected. " p<0.001.

64.33% 5 AFAet] 71 Woka 11 oS 2 fructose”f
103.00 mg%(16.78%), glucose”} 116.00 mg%(18.89%) =°.
2 Ve S ™ maltose 2} lactoses= A EH A &Z3kt}. Euf
9] 74¥% maltose$} lactoses ZA|5HA] ES #&F &
4 1 sucrose”} 3,11600 mg%2] kS Llehfjo] A
Z S HER HhE v 8697%2 3Fe] B S A8t
= Aoz Vet I tL2 2 fructose’} 103.00
mg%(6.50%), glucose”} 116.00 mg%(6.53%) & H]S=3F ok
= UeER A

2 AT 2o e B ddx 279 Enlg
Freld g o] sucroseQl 1 o® FR1EQl o
7|5k drfe] el el o = UERsTh o] A
$ute AolAte] duje] f2lE2 FZ sucrose, fructose
9 glucose] ATkl H.gh 1522,25)9F & A2] Ao}t
AR Aol oy feld FR] Atol= ATk E=3,
Lee 5(27)9] 7oAl A4 Wdx A4l fed &
Fa S 23 2714 7Y ko] B A fructose
2 2 ATl 23 vhE2A JEher, vl sucrose®
AT Aol dAEITE fElge] 24 9 g Ao
= AEEA, AMEA, AR A, FF T th2H27),
A d =zl g-54 sucrose, fructose, glucose 52 F2 T2
7hg ol & Al A FAANTL =3HE WA st AlEe
F4 2 AZAE =¢ F IS Ao VdEr

oYz ¥ ESlE0|=

Adxe] F ZYss S 593 27} Table 59014

= Hie} o] Guf| FEE B} 2] FEE| Uk
FFE eIt 271 555 wet &, 75% e
2 75% werg-o] Z+7} 340 g/100 g, 3.60 g/100 g 2 3.46
g/100 g = UERsITE 2 &l ke E719 A9 75%
ANerE FEEC] AR 7P o I HFo R
75% e, B FEE oldet 1 3o Aol feo
Ao g zpol7F gl tHp<0.001). ErjE &, 75% e
2 75% v|Ere 2=Z2o] 717} 272 /100 g, 2.90 g/100
g 2 268 g/100 g2 YEISITE drje] A$-% Z7)9} npzivt
A2 75% e FEEo| 7MY w2 FHs JEhIeH
75% Hets FEEY & FEES 7949 Aele gt
(p<0.001). ©]2 &+ A3} Yoon 5(29)] AolA] HAdx
70% Mete FE2E] F s g9 ST 49
}50] 4.49 g/100 g, =71E 4.26 g/100 g2 UElTHE
X319} Han 5(22)9] dA7olM = Adzxe] 2718 75%
Be 3259 F Zelus T2 2.93 ¢/100 goltte
A Bt & Age] Arhel AT Bl F g
Hs kS vlwe] B tha 2jo] S Holx gled, oA
& Aol WE A5 2ol 9 FEEu| F HPH | Zfo]

el Aoz AzteT). g, Whd ko] F ZEsE o
< A HEA Cho 5(4)2] ATolAE 203.26 mg%e] U Thar
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Table 5. Total polyphenol and total flavonoids contents of cactus
Chounnyouncho (Opuntia humifiisa) powder

(Unit: g/100 g)
Total polyphenolsB) Total flavonoids”
Samples (mg/ GAEg) %)
Cs" powder Water 340057 1412007
EtOH 3.60041° 2.000.11°
MeOH 3461041 1.712048"
Cf? powder Water 2724023 1.000.14°
E{OH 2.900.46° 117:0.17°
MeOH 2.68+0.93° 105:0.11°
F-value 697" 3130™

Cs cactus Chounnyouncho (O /fumifisa) stem.

Cf cactus Chounnyouncho (O, fumifiisa) fruit.

Milligrams of total polyphenol contents per gram of sample on tannic acid as
standard.

Mﬂhgrams of total flavonoids contents per gram of sample on catechin as standard.
Walues are meantSD (n=3). Means in a column by different superscripts are

Significantly different at 5% significance level by Duncan’s multiple range test.
p<0.001.
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Table 6. Comparison of DPPH radical scavenging effects of
water, ethanol and methanol extracts of cactus Chounnyouncho
(Opuntia humifiisa)

(Unit: %)
Sapes Treatment concentration (ppm)3) RCs
250 500 1000 000  (ug/ml)

Water 1228+0.02% 25.66+000° 31.85:001° 39.590.05° 1105.10
EOH 1600:001" 2936:001° 37.72:001° 4693:001" 95630
MeOH 1336:0.02° 2720+001° 3501+001° 4520:001° 98240
Water  1548£001° 25.33:001° 3225:001° 40.89+0.02° 110530
EOH 1605:001" 26.12:001' 3122:001° 41.62:001° 102040
MeOH 13.06:000° 23912003 2880:002° 39.48:001° 112350
Ascorbic acid  92.13£001°  92.00:001° 9301:001° 9393000 1050
BHA 91.25+001" 91.87:001' 92.87+001" 93.13:001' 3505
F-value 37051077 2663207 2260207 178835

)Cs cactus Chounnyouncho (O, humifisa) stem.

Cf cactus Chounnyouncho (O humifisa) fruit.

Rad1ca1 scavenging effect.

“Values are meantSD (n=3). Means in a column by different superscripts are

_significantly different at 5% significance level by Duncan’s multiple range test.
p<0.001.
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