ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
Korean J. Food Preserv.

23(1), 89-96 (2016)
http://dx.doi.org/10.11002/kjfp.2016.23.1.89

2 R A ST ST U

The Korean Society of Food Preservation

Chemical compositions and antioxidant activities of Cheonnyuncho
(Opuntia humifusa) stems and fruit

Dong-Sun Shin!, Gwi-Jung Han?*

"Petitami R&D, Namyangju 12181, Korea
*National Academy of Agricultural Science, Rural Development Adminstration, Wanju 55365, Korea

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.

Key words : Cheonnyuncho, chemical compositions, antioxidant activities

M OB

Hode AAH $29 Pol vet $74H 27}
ATk Al chistel ool AW G427} 4
Hof 2% el o] AW Uehtt tAEFE
A%H oz 2718 1 Yek). o2l @ AEFTE o
Sp7] 913 201452 Bo] Suhsn AdaAe] 177]
54 HFe @ QBTG FobuA A HES
o §% TheFe A EA o] 8712 B3 Yk A, 4§
PPet HuEel AR 4FAS 77k QRN A=
& APPEE LT T59 A ol §ES SN

2. of ofn

*Corresponding author. E-mail : hgiaz@korea.kr

Phone : 82-63-238-3561, Fax : 82-63-238-3842

Received 18 September 2015; Revised 7 January 2016;
Accepted 7 January 2016.

Copyright (©) The Korean Society of Food Preservation. All
rights reserved.

£ o] 1Y 1 Yrk). oleld AhA B4t
7P5e Ml ge) sk 7154o] 27

g
g3
B
l
>
oo

]
L | —
ORI S H Rl A=A o s i 41907
aslem 1 gt Ak SHE eSS
F e ARE dAREEM 5T ATE).

A

giatkslgol
zom g, 713A, A2, 9, W], A, A, 1
3 T 59 T50] dE FHET 28 AdFet@).
Az} Ak =l A7) WA 2 (Opuntia ficus-indica
var saboten)} Bl wal] B e 54 2 o] 797} th 2
2 712 9 Foll IS WK ool Ay} goldt
i A 2= 7] 20] T2 Al F ol T At 54
% 717 Q3 i xE 23 HE
Bow AdzE dn), &), ¥

MdiE F2 Qg o §5ta ek

v}
2
r 9
BX
¢

rr



% AT EA A5

3L A x Moy} FAKeE o] 28 A 1Ae AlAA
o2 g3 WA =] w3 HMJAZNO. ficus-indica) -2 TF
olojE, IjHn|E, WH|X 8 T T3} qlo] & e
oAl & QI7IE & Yo XGEAEY tpeket A,

v M)A 0z waskn Ik AW Aelge] A7
el Aaslo] Ghaksl, G, W Sl el g
B3 AT68, AIUY 2 Vo] B A70-10) 5ol
BaHgen AYEE o 57 7HgAE B AT
T I, 2R1(12), AHaA3), d2l@), AH(14), 4
(15), =8 (16) Tl F7kete] FHASAES AR A7
Raslgleh =4, Adze ReE GPYEe] B A7
77k Bas 3 AR ob Ao ufet cheret A7
& unlg Ageln ARt nAste g Ee $5
HHEEA uhet Ao Aeo] Gk 9] Wl
A, 0] 839 B A EFe Sl uhe e AR
ol e A7 Base,

webd, £ AN SBAES F AR A8
£ AR F olgo] 4g Pue Az feAY e
AES] Aol 7 ZAREA oA A HdE
o BEEY 2 Y5 BYE 24

.

Tz U
A M=
B Ao ALE3 Ul xE ok HdxFA A 7
staem Algx e E7]¢ s 325 B 7130l
FAIGE Uy 2718 AlASH -10ToAA 5535 Al &+
EA727]shin Lab Co., Yangju, Korea)ol| A 48417+ A%
Azt 7428 Al55 5297](DAS0S lon power, Daesungartlon
Co., Seoul, Korea) & £33+ t}2- 100 mesh®] #| =2 E3}A|
A ZFEA71(SQ 101 fuji impluse, Saranrasipu Co., Tokyo,
Japan) 2 H#H5lo] 20C WH1L(CA-G11XZ, LG Electronics,
Seoul, Korea)ol] R#AstHA A& X3Psl3oh.

il

>

33 412 AOAC 18yl whet & 4 &2
AR 2 105CA Azt A st a, 2
22 semimicro-KjeldhI'H .2 25 il F297]
(Kjeltec 2400 AUT, Foss Tecator, Eden Prairiec, MN, USA) %
B2 o, ZA-2 Soxhlet F+27](Kjeltec 2400 AUT,
Foss Tecator, Eden Prairie, MN., USA)E AF8-3}<] diethyl
ether® FZoto] FFatlon, 32 714 3|shios
3ol a, SrslE-S 10004 o5 gk W gk 3E718)

et

Z ox

3]x] A23E A1E (2016)

1
N
i ox

T FEF T2 AOAC(19)9] F71EE MY =
e 710 R st EA6IITE =, AR 9 05
£ # 3} nitric acid 5 mLe HO;, 1 mLE ¥ 9]
53 7] (high perfomrance microwave)l|A] &-3A|71 T
Whatman No. 42 ©]¥}X|(Whatman International ILtd.,
Maidstone, Kent, UK)ll o13}at3iet. oj3be ARl S/
£ 7Foto] 100 mL=E A -838ISith. #714% 40 AHeE
247171 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)

stk

oy % o
1> o 1>
B

A

otol4t BtEk

% ot 9 wAe AdE 719 Qo) B AR
1 g2 15 mL9] test tubedl] 3l 6 N HCl €94 1 mLE
dol #43} g g YA 9 mLE test tube®] 7]H S
Aol WewA H7rekdth Test tubed] 5722 2L 105C
dry ovenol| Al 24|17t Bt 7Hal AT 7h EellE
ARE A4l st RS 50TAA At 5712
HCIZ &5 3] 5844171 T sodium loading buffer
solution(pH 22)Z &al5te] 5 mLZ -3l A *ejd
Al 1 mLE # 3l 0.45 pym membrane filter= o 2}3F
T ol =4F AEE417](S433-H, Shimadzu Co., Kyoto,
Japan)E o] &-3te] & B39 tH17). B4 2712 cation
separation column(LCA KO06/Na) 2. = size+= 4.6 mmx150
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Table 1. Proximate composition of the cactus Cheonnyuncho
(Opuntia humifusa)
(Unit: dry basis, %)

Composition Cs" powder cf powder t-value
Moisture 4.15:0.06 6.2840.02 5942
Crude protein 8.34%0.01 2.62+0.03 31330
Crude lipid 191+0.20 1.82+0.10 068"
Crude fiber 7.63+0.05 2.11£0.06 65,89"
Crude ash 10.85+0.06 747+0.05 7191

"Cs, cactus Cheonnyuncho (0. humifisa) stem.

I, cactus Cheonnyuncho (O. humifusa) fruit.

Walues are meantSD (n=3). Means in row with different letters are significantly
different (p=0.05) by Duncan’s multiple range test.  p<0.00L

A xo] 7452 Table 2014 JERGSo] & T4
B2 dulEg 2717 o A JEhe T oEF 5718
79 Cae =717} 3,738.8 mg/100 go] L Gulj7} 2,324.7
mg/100 g= =717} ¥ =& s VERITE Mg 3R
=717} 841.2 mg/100 g, Evll7} 491 mg/100 g&2 =7]|7}
Aujol] vla] =A Vel on Na9l a2k Z7]7} 35.30
mg/100 g, €7} 14.8 mg/100 g= Z7]7} F 28] o] %
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E3UTE K& 2719 gl =5
3,892.80 mg/100 g<} 4,145.60 mg/100 g= Frlj7} Z7]H}
£ =90t} PE 7171 35220 mg/100 go|laL Aulz} 17.30
mg/100 g= =] Yttt 53], o 7714 =719
du B%F K, Ca, Mg, P, Na <=2 2 =7 Yl HA
F7149] K, Ca @ Mge Al 714 &ko] Z7]& 95.20%,
A= 96.39%= A5kl a2 SIS nlEF 77
Ao 49 Z7]E Feol 12.75 mg/100 g, Zn°] 11.90 mg/100
g, Cu7} 0.15 mg/100 g= 7H¢ A3 Mn 14.50 mg/100
gollem See= AEHA| B3t Enfe g Ao r
Fe, Zn, Cu, Mn°| 717z} 13.48 mg/100 g, 2.50 mg/100 g,
0.21 mg/100 g, 22.34 mg/100 go|AN oM Se= GrA =
A=A Fskrh

714 Sege] ke, 217}
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Table 2. Mineral contents of the cactus Cheonnyuncho (Opuntia
humifusa)
(Unit: dry basis, mg%)

Component Cs" powder cf powder t-value

Ca 373880:0.13° 232470011  1,137.247
Mg 84120009  491.000.09 42853

ml\iﬁzcﬁs Na 35304005 14.80+0.02 3603
K 3,892.80+0.16  4,145.60£0.06 915.74™
P 352208003  173.30£0.07 53047
Fe 12.75+0.05 13.48+0.03 246"
Zn 11.90£0.01 2.50+0.02 2854

Mo 015:001 0214001 037
Mn 14.50£0.02 22342002 5647
Se ND” ND -

Total 8,899.60 7,187.93

l)Cs cactus Cheonnyuncho(O. humifissa) stem.

‘Cf cactus Cheonnyuncho(O. humifusa) 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.

ND, Not detected.

olefgt Arte Adxe] theF Fr1AS S AelA
=717} Gl o] B 77142 K, Ca, Mg Na *éf
© 2 Yttt g Ha(17)9F ok zkol= AR F
F71"o] AR ek H &L FARRE 475 eI
gk, Yoon(24)2] AollA HAdzxe] £717F ErjEt} Ca
o] oF 3u] J & =gkom Nao| oF 48] = =T
Ao} 2 AT Ayels Hlws] BW Hddzxe 7|7}
duf Rt} Ca 3H3Fo]| 1.61%, Na &3Fo] 2.38%, P 3Hako]
2.03%7} © A VR ghege] Aole AT FALS
Aol olgidt A7E EdlZ AdRxe] /M o] 4=
£ o7 Adxe] ge RS AKee 27 e
olx HUR Hu gl Gulrt o H=& HoAWE o F
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ol gtelt AT L We Ams} ol FolAthd 1 o] &
e d Y 5 9L Ao ARET

ool At 8tz

Adx 2719 dujo] opnlest SHES S A=
Table 39 JERJITE & o}n| =Xt SaFS threonine =2
D5 oAt 855 XA T 18F0] HEHUTE ofn]
AR & SRS gujrt 1,858.19 mg%el wHH Z7]7)
6,402.50 mg% o= Z7]7} Aujrt}t o 358 FE =4
yehgth =, €712 7% glutamic acid”} 1,397.93 mg% =
A9 21.83% 5 AA|eFR M T T3 O & aspartic acid”}
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%) =2 & VFEFSL

na’i'

Table 3. Total amino acid composition of cactus Cheonnyuncho
(Opuntia humifusa)
(Unit: mg/100 g)

Cs" powder cf powder

Composition Relative  t-value

ratio (%)

Relative

ratio (%) Content

Content

17675541 951 5107327
70204245 378 1016347
99.69+037 536 23842

706761645 3803 156234
3601087 194 173527

Aspartic acid ~ 713.96+1.65 11.15
270.55+2.34 423
Serine 33841547 5.29

Threonine

Glutamic acid 1397.93£11.35  21.83
Proline ~ 202.86+387 3.7
Glycine 32351362 505  10549:096 568 6846
Alanine 44099374 689  T227¢1.04 389 79347
Cysteine 4642081 073 ND” - -
Valine 264412176 413 82061064 442 236177

Methionine 102181066  1.60 21751023 117 142.68”
Isoleucine  203.124203 3.7  6746:1.62 363 6732
Lewine 404701346 632 124784137 672 43105

Tyrosine 204.76+2.77 320 ND - -
Phenylalanine  182.72+1.06  2.85 ND - -
Histidine ~ 160.15+1.18 250  37.15t0.84 200  69.53"

Lysine  392.88:098 614  103.69+136 558 5546

Arginine 651424473 1017 9470239 510 13536
Tryptophane 10153076 158 5943305 319 8722
TAA” 6402.50 10000 185819  100.00
EAA” 1980.71 3094 50709 27.30

"Cs, cactus Cheonnyuncho (O. humifiusa) stem.

')Cf cactus Cheonnyuncho (O. humifusa) fruit.

3>1‘otal amino acid.

Motal essential amlno acid (Thr+Val+Met+Ile+Leu+Phe+His+Lys).
IND, Not detected. ~ p<0.00L.



Chemical compositions and antioxidant activities of Cheonnyuncho (Opuntia humifisa) 93

t}. 1 9]9| % threonine, proline, glycine, cysteine, valine,
methionine, isoleucine, tyrosine, phenylalanine, histidine,
tryptophane ‘5-°] =5t} @vlje] F oAt FFS
2 B, glutamic acid”} 706.76 mg% = 2] 38.03% %
278l Z7)9) ni A 2 7P =4 VERkeH 1t
© 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%)=C-% 3=
A JERgTh 1 9] oAb E7)9) ni A R A EE
om 1 Fof| A cysteine, tyrosine, phenylalanine$] 352
HEFA Lo} F 15F°] HEF Uk

olde] AzM HdZx Z7]9] F8 oAk
glutamic acid, aspartic acid % arginines°|™ <Lul=
glutamic acid, aspartic acid 2 leucine’s°] At} & ofn| =4t
oA H ou|itbe] AA|sl= HlE&2 AR £7]9 A5
30.94%°1 o A= 27.30%2 A<] H]5:E v &=
Efyit). o] & A A= Cho 5(27)<] ATl A]
W 2 o] F opu|ieAt FheFo] A £717F w3k
ofu] =4t Fol| A glutamic acid®] o] 7MY w2 H]&S
ARtk Aol B AFte] Aol dA skt e
i 2 Huljol| A on] 4t ghedo] glutamic acid7} 16.3% %
7H B HlES AR sttt g A 2 3428)7}
A=, AE Ao A Adx Hulle glutamic acid7}
AR Sk HlE2 38%= Wid X GviET} o] A e
o} whebA, dd 2o} whd 9] ofn| At S thEX]

O T
¥ ofulidl 24 e vl PAsD 9 & 4 9aick

welg e

Az 719 €9l sucrose, fructose, glucose, maltose,
lactose & Fr2]d TS Table 404 Hi= ule} o] 7]
£ 614.00 mg%°| A1 Evl= 3,583.00 mg% = LEFSETE
%719 %% sucrose’} 395.00 mg% = A A H]E2]

Table 4. Free sugar contents of cactus Cheonnyuncho (Opuntia
humifusa) powder
(Unit: mg/100g)

Cs” powder Cf” powder

Contents ; ;
Content Relat?%:) ratio

Sucrose  395.00+13.56 04.33
Fructose  103.00£9.13 16.78
Glucose  116.0046.87 18.89

Relative ratio ~ t-value

(%)

311600:37.12 8697 1186527
23300£1034 650 827"
23400823 653 742"

Content

+

Malioss ~ ND” - ND
Lactose ND - ND
Total 614.00 100.00 3,583.00 100.00

?Cs, cactus Cheonnyuncho (0. humifissa) stem.
Ct, cactus Cheonnyuncho (O. humifusa) fruit.
IND, Not detected. ~ p<0.001.

64.33% S Aot 7 Bokal O va o ® fructose”}
103.00 mg%(16.78%), glucose”} 116.00 mg%(18.89%) <=©-
2 JElt o™ maltose?} lactoses AEEA] gttt dnj
9] A% maltose?} lactose= EA)5H4] LSS &= &
T AL sucrose”} 3,11600 mg%2] = LEho] XA
ZF T HIEE HoE v 8697% = F'33] W2 oF= AA5)
= Aoz YEyth 2 thEo =2 fructose’} 103.00
mg%(6.50%), glucose”} 116.00 mg%(6.53%) = H| =% ok
= YEhHSIT
AT AE sl B dAdx 279k &

Feld e tF-Eo] sucrose?l Ao = FQIE o
=715tk Gule] fel" kol o 7 UERsT o] A
et A1) dule] frEldS F2 sucrose, fructose
3 glucose®] ATHAL H gk A722,25)9} & A7+e] Aot
frAbet 7ol ot feld ke Atol= ATt E,
Lee 5(27%] ATFolA A=A hdx Mol fe2d &
F= S A 2700l 7P FeFol B A2 fructose
2 2 AT A g2 vehsken, dul= sucrose®
AT Aol dAsnh fElge] 24 9 e Afo]
v AREA, ASA, AR S, FF ol B2H@27),
Hd Zol % sucrose, fructose, glucose 52| F&] &
7+ o] & Al Mg FANT L =3HE WA st AlFo
F4 2 AFAde =4 F s A= 7gEh

d
H Lo

EdHs ¥ =

Adxe] 3 Zejvls &S 543 27 Table 5914

= HigE o] Gulf FEE Hup 7] FEEC| A w2
S Jeolth €71 FE8C e 2, 75% e
2 75% vgk-go] Zk7}k 3.40 g/100 g, 3.60 g/100 g & 3.46
g100 go. &2 UEhsth 2F 8 e 2719 A5 75%
AehE FEEC] FoHe = 7P oy 1 o w
75% MEE, & 358 oldet] 1 3] Aol fe
o7 o]z} YA THP<0.001). ErjE &, 75% e
2 75% veke FEEo0] Zh7} 272 g/100 g, 2.90 g/100
g % 268 g/100 g= VENSITE dvle] A4 =719} nixirt
A& 75% ek FE50] 7P & S Yepil o
5% WetE FEEY & FEES 94 Aol gt
(p<0.001). ©]2]13+ AF}+E= Yoon 5(29)9] ATolA Hdx
70% We-s FE2EY F s dHS S A9
F&o] 449 g/100 g, Z71E= 4.26 /100 g& JEITH=
H319} Han 5(22)¢] ATelMe= d x| 2718 75%
e F2E F Z2uE 2 293 g/100 gol k=
A st Age] Avtel A+ Hae] F g
#E SS Hwel B tha 2jo] S Holx glEd], o)A
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Table 5. Total polyphenol and total flavonoids contents of cactus
Chounnyouncho (Opuntia humifusa) powder

(Unit: g/100 g)
Total polyphenols’  Total flavonoids”
Samples (mg/ GAEg) %)
Cs” powder Water 340£057" 141007
EtOH 3.60+0.41° 2.0040.11°
MeOH 346+041° 171048
Cf powder Water 272403 1.00£0.14°
EtOH 2.90£0.46° 117:0.17°
MeOH 2.68+0.93 1.05:0.11°
F-value 697" 3130

)Cs cactus Chounnyouncho (O. humifusa) stem.
ACf, cactus Chounnyouncho (O. humifusa) fruit.

3)Ml]llgrams of total polyphenol contents per gram of sample on tannic acid as
standard.

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

slgmﬁcantly different at 5% significance level by Duncan’s multiple range test.
p<0.00L.
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Table 6. Comparison of DPPH radical scavenging effects of
water, ethanol and methanol extracts of cactus Chounnyouncho

(Opuntia humifusa)

(Unit: %)

Treatment concentration (ppm)B) RC

Samples n?i
250 500 1000 200  (vgml)
) Water 1228:0.02°" 25.66:000° 3L85+001° 39.50+0.05 1105.10
po(‘:;der ROH 1600:001° 2936:001° 37.72+001° 4693001° 95630
MeOH 1336+0.02° 2720:001° 35012001° 4520:0.01° 98240
, Water  1548£001° 2533:001° 3225+001° 4089+0.02° 110530
po“:;der BOH 1605:001° 26.12+001° 31.224001° 41.620.01° 102040

MeOH 13.06:000° 2391003 2880:002° 39.48:001° 112350

Ascorbic acid  92.13+001°  92.00:001° 93014001" 9393:000° 1050

BHA 9125+001' 9187+001" 92.87+001" 93.1300I 3505
Evalue 3517 2663207 2260207 178835

"Cs, cactus Chounnyouncho (O. humifusa) stem.

‘)Cf cactus Chounnyouncho (O. humifisa) fruit.

3)Radlcal scavenging effect.

Nalues are meantSD (n=3). Means in a column by different superscripts are
significandly different at 5% significance level by Duncan’s multiple range test.
p<0 00L.
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