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Stability of the Pigment Extracted from
Prickly Pears, Opuntia ficus—indica var.

saboten

Kue-Sook Han

Department of Industrial Life Science and Technology
Graduate School of Industry
Cheju National University

Supervised by Professor Jin-Hwan Ha

Summary

A pigment was isolated from prickly pear, Opuntia ficus—indica
var. saboten, inhabiting in Jeju Island by ethanol extraction and
the stabilities of the pigment during storage were investigated.

The pigment of prickly pear ethanol extract(PPEE) showed
maximum absorbent wavelength at 537nm, and the original red

color was degraded with increasing heating time at 90C and its



maximum absorbent wavelength shifted to left side of visible
regions.

When PPEE was heat treated at 5, 30, 50, 70 and 90C for
20min., it was observed that the pigment was stable up to 50T
but unstable at over 70TC.

And when PPEE was adjusted to pH 3~7 and stored for 4
weeks at 5C, the pigment was stable at a range of pH 4 to 7
but unstable at pH 3.

In case of 100 ppm of Fe, Ca and Sn ions into PPEE which
were adjusted to pH 5 and stored at 5C for 4 weeks, not
significant changes of the pigment color was observed by
addition of Ca and Sn ions but the stability of pigment was
dropped by Fe ion.

In additions of 0.15M of glucose, fructose and saccharose the
stability of the pigment were slightly deterioated but in case of
0.30M a remarkable deterioration was observed.

Citric acid and ascorbic acid affected little of the pigment
stability regardless of the concentrations, but an obvious falloff in
the pigment quality was observed since 3 weeks after addition of
100ppm of phosphoric acid.

OFI-5 mold was isolated from YNBA medium and from this
an enzyme was extracted. The enzyme indicated a little
degradation of some biopolymer materials which have 5 min. of

retention time in the HPLC chromatograms.
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stE3 HERIS] FEdo® olfHo fow, Agdi ARgds
A A= AF oY Uk E AFomAe] ZHAE AT 9]
o] Auf7t AHFE L At Opuntias o] A F o= thokst Fo] gl
a1, giiiEo] of Ao A ApEpA gk, WAl A, ofZIE L, 1]
e AdA Al E gkal Jtk(Sawaya 5, 1983).

AFE A AR = AdX RAE= Mol Fd| Opuntiasol

—

£3l= Enpg A AW (Opuntia ficus-indica var. saboten)& At A]
o fFdlo ddzzEA drjs A8 & 5 Ao uFe FAHd=S
sh-al AoHA &5, 1995 A2 A, 1996).

A Q1% Al (prickly pear)i 14.5%¢ 18 & &S 7HA| 2
B, 02199 &, 0.12%°] A, 0.02%°] 244, 0.44%9] 3],
0.19%°] pectino] &]ol w o] HERl AL C 22]aL o2 F79
NHAES ¥3sta drtHSawaya 5, 1983). +8 95
fructose®} glucose”} 247} 68.7%, 18.0%<F 12.8%E =AFA| sl o
H, 34 o4 T/ %2 mannoset 05%E AFA|skal flTh(o]
5, 1997).

FHAENLATLY AFE EHHALATE A4 dR

o

facs

2 A] sucrose,

Al 352)e A 24 R bR FE N Aol 833 AT
axe] st A FHle FEFES Aol AS 147%, 71
1.86-1.85%, €l 3.4-4.9% &-frelo] dar, A1 49 &

=
2 sucrose® AA FHEFe 832%E AAEFeH, =7+



fructose, sucrose, glucose® A A2 40.8%, 25.7%°|1 HA v+
o] FAEl mannosex 180mg% = AA| HFd Do 1.7%= A s
G Ao A F2 F89dS sucrose, fructose, glucose® ZHz}
68.7, 180, 12.8% 5 AHAstslen, Fdu3F2 40 mannose
= 9F 208mg% = HA frElde 05%E *FA| 5T

o] 5(1997)2 F &N (pH 5) FAdlA AJNFe] FHES 7HE4
FALEY, FY7E FEFe HAJNF =71, duiet A7t 44
9,400.8, 6,151.29} 1,096.8 mg%°lx +2 F7]&L& Cu, P, Mge|H,
T8 fFyolr|=AS B sle] dujo = tyrosine, proline, arginine
o], 7] & glycined} arginine®] “12]il Ao+ glutamic acid<}
arginine £°] Jtta R 13T

G REEIL(1985)o olakd A7
A, DA A

) p=

98 AT S AR BHOR o]gHE AoR I

o TN H 9 xHel W3 WelzAsty PAAD Al
Fe AAT Aol wiske] HANA @ Azt ALl W A

atlom, ool fHFe] AxE AHES pH, AN, A=,



g ol fuj B3I E Fo|= ethyl acetate ¥38 o] &37} 7}%
Ava Bastyoh =3 4l 5(1998)2 &nty MY FEE
macrophagedl Al T FAAAAE X5t &4 2 FAdT &S
Zb=tha Harekgl

o] 5(2000) <EvtgAdFe] 7] HEgE FEEONA FEE
Z+ 2~AEA, tyrosinase A&, FLY=27] o] S %

ASRI, B FE0DS EHtAde FesHEo] BrhE A

A dujo] KA M= betalains® & A Q2™ betalains
= T2 A beetst Aol A, ol A= AlEo Ao
ZA8tY, " A Mol betalainsE A M 9] betacyanins et 341
9] betaxanthins® T4 ¥ I betacyanine< 75~95%7} betanine®] t}
(Jackman¥} Smith, 1996). Betanine< Fig. 13 #2 +x& 71X
2 tHKobayashi 5, 2000).

Betanine< 34 L5 1.094 0372 @3S wf 75T A <+
Aol Frhste]l wkgr17b 4wi2 F718E al(Pasch®t von Elbe,
1975), B3k baok A7 e ]S, pH7 , 15T 235kl A 6

w Akzsel ofsf Mae)rk S71sklal pH 4.0-5.0
oA kA o] 7 =9kthal B skl thH(von Elbe &, 1974).

A Ml IFAFE FREHET Hagd wek 75TAlA

St e F7kskttar 819 at(Pasch®t von Elbe, 1975), betanine <F
< pH 4.0~ 5004 & 98 et 39t (Huang @ von
Elbe, 1987). Attoe®t von Elbe(1985)% phenole] $1AY sulfur’] &

St3F 343k A| = betanine M A ¢FA Ao &Aool ascorbic

o
o,



acid®} isoascorbic acidi= citrate bufferol A <FAA ZZAIZH 1L

citric acid®} ascorbic acidE &3 AF&3FA S w kAol ¢ FF
1S Xt Saguy 5(1984)2 FEIA =(aw)7F 0.50] 3ol A

= betanined] ¢HAA o] Z7lEtta s
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2 Augrobge wake S50,

24 td e wE Mzl Ay
2o whE AAal] bAAdS dotry] fste] MAEHS 5T,
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7F AIA" Alss 50TCoA EFAEZ(Drying oven)shol HAA 1

32 AJdF dv) nEA =4 28 vAde 29 R Ealas AL

AN o] i B2 B v|AE 2] ¥X] = yeast nitrogen
base(with amino acid)ol 1.5%9%] agarE #7}3}o] autoclaveol A
121C, 15&7F 7FhE+ sk 102 w53 A% 1i4 =4
F&AS A x5t syringe filter(cellulose acetate, 0.2um)% ] 7}3}
3l HtAlZl agarE 3 7}3E yeast nitrogen baseo] 05% %71 H

Al A 7}8te] yeast nitrogen base agar(YNBA) A& uwtEo] w4

5 &g A= i),
A dw mEA EFE F3 &4 S wiA &= yeast

nitrogen base(with amino acid)E 121°C, 15%%F autoclaveol] A 7}
S st 10M=E 5 MY 13 =2 §HS Al x5
syringe filter(cellulose acetate, 0.2um)= o 3}3stal HIrAl 7] yeast
nitrogen basedl F%7F 05%%H A H7Fste]  yeast nitroge
base(YNB) A& whEo] HQld dvl niEx =4 Efas A

& iR 2 3}t yeast nitrogen base® FA L Table 13 #t}.



Prickly pear expression by automated oil-pressure

extractor

Heating at 90C for 15min

l

Extraction red pigment of prickly pear with 95%
ethanol(3 volume) at 5C for 24hrs

l

Centrifugation(7000rpm, 20min)

l

Dissolve sediment in H>O

|

Reextraction red pigment of prickly pear with 95%
ethanol(2 volume) at 5C for 24hrs

l
Centrifugation(7000rpm, 20min)

l
Dissolve sediment in H2O

l
Drying in drying oven(50TC)

l

Sample

Fig. 2. Isolation of polymer in prickly pear by 95% ethanol.



Table 1. Composition of yeast nitrogen base agar with amino

acids(YNBA)

Composition Contents
KHPO4 Ig
(NH4)2S04 5g
MgSO, 0.5g
NaCl 0.1g
CaCly 0.1g
Histidine HCl 10mg
Methionine 20mg
Tryptophan 20mg
Inositol 2mg
Vitamin/ Mineral trace
Agar 1.5g
Distilled water 100mL
Polymer of prickly pear 0.5%
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lett Packard 1090, USA)Z #2438ttt HPLC #4 =712 Table

AU B BRE A7FS A8 Hlasle] wEz 249

Table 2. Analysis condition by high performance liquid

chromatography
Column BIOSEP-SEC-5S4000
Eluent H.0
Flow rate 1.0mL/min
Detection UV (210nm)
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I A N S A R

Fig. 3. Changes of absorption spectra in the visible region for
the pigment of thermodegraded prickly pear as a function of time

at 90C.

Fig. 43 2t} M+
P FREs
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A8 Astso] MAarh A ZalEe & F UM o] S(1998)
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Fig. 4. Effect of temperature on thermostability of prickly pear

pigment.
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1.3 Mol e pHe F &

v AMAiAS Mcllvaine's 0.1M citric-0.2M  phosphate
buffer® pH 3, 4, 5, 6, 72 ZA3dto] 5T 453 A Fstdx A
o] WglE 53/nmelA FFEE SAH A= Fig 59 2ok pH

30 A= AR 15 Fol F3&=7F A7 sobA AstE o

of Wslyl gtk A 2(1996)e] ¥ 18]3  betanines pH 4
9} 5ol Al ¢FA sl Huang® von Elbe(1987)¢] A7+ ZA#etw o X
st A3tk

1.5

Absorbance, 537nn

—&—pH3
—il-ph4
——pH5
—&—pH6
—e—pH7

0 1 2 3 4
Weeks in Storage

Fig. 5. The pH stability of prickly pear red pigment during

storage at 5TC.
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Aol 2 d&de vAA B2 Ao JdEAY. a8y FeChs A
7F AL dizatel mlske] MAo] bl AA AstE At o]

3 G Fooleo AT B FEAZ Agstel WA

-

A7HAel= 2 JE7E flvks g3 2(1996)¢] Harelk dAela
betanineo] Fe$} Cu o] 2L HA7sl9S o AMA w7b7) 7 7A=Y

t}= Pasch® von Elbe(1979)¢] ZA3bol= A X3} o}
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Hsorence. S37m
o

——3SCR2
—+-CC2
——FC2
—o—Cotrol

0 1 2 3 4

Weeks in Storace

Fig. 6. Effect of metal ions(100ppm) on prickly pear pigment

during storage at 5C.

= F7bstel A7z wE AAWstE AuE Ad= 247 Fig.
7 % Fig. 8% Zoh 03Me & H7FA] glucose, fructose,
saccharose BEF thxwrel Hlaf A ko] FA38] AtE L A
7|17kl & Wske= A9 gldlth 0.16Me] & FH7FA]l glucose,
fructose, saccharose F5F thZtol]l H|3Fo] Ao oFA Ao eF7to

Hst7E Ao Ag7|gke] wmE W= A 1 0.3M, 0.15M
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Fig. 7. Effect of sugars(0.3M) of prickly pear pigment during

storage at 5TC.
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Fig. 8. Effect of sugars(0.15M) of prickly pear pigment during

storage at 5C.
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Aela A golo] 100 ¥ 500ppme phosphoric acid, citric
acid, ascorbic acidE& F7}ste] AZ7|7ke] W& 3= HIE X
A tH(Fig. 9, 10). Phosphoric acid, citric acid, ascorbic acidE
100ppm H7Fetle W Z7]ol= 2% dxzd By F3= FA7

Hir
32
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al
T owd EHE AN Aad agde wgt ey

Eu)
BN
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Ko 3F7F AuHA Aok A o] tha %
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o= W Aluste] M7 kA skl o, A 7| 3o] AoA
Aol v Adtsts A¥Fe UEWIAH. ¥ phosphoric
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2SI 100ppm ¥ 500ppme] FE=

= s} B9 100ppm H7HE A-%-7F 500ppm H7Fe] - BTk

o
ol
!
rr

R

B>

kAo 7

ot

orts. )

8 Za

2

% A A
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T3k Pasch®t von Elbe(1979)9] ascorbic acid 100ppm % 7FA] A4
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0C, 90TColA M Aksto] st &4kst &3 FA}o| A ascorbic

acid= RE =4 Fstadrt dvka g up itk

1.5
= u
o 1}
Lo
v
o
[
I
o
-
2 0.5 1 —&— Phosphoric acid
fg —#—Citric acid
—— Ascorbic acid
—@— Control
O |
0 1 2 3 4

Weeks 1n Storage
Fig. 9. Effect of acids(100ppm) on prickly pear pigment during

storage at 5TC.
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1.5

0.5 1 —&— Phosphoriic acid
—l—Citric acid
—— Ascorbic acid
—@— Control

Absorbance, 537nm

0 1 2 3 4
Weeks In Storage

Fig. 10. Effect of acids(500ppm) on prickly pear pigment during

storage at 5C.
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Fig. 11. Degrading microorganism, OFI-5, of polymer of prickly
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Fig. 12. Analysis of 0.5 26 prickly pear polymer by HPLC.
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