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Stability of Betanine Extracted from Opuntia ficus-indica var. Sabolen

Mi-Sook Chung and Kyung-Hee Kim
Dept. of General Education, Duksung Women's University

Abstract

The stability of prickly pear color as affected by pH, metal ions, sugar and acids was studied. The color of
prickly pear was most stable at pH 4 and 5. Metal ions (Fe, Cu) at a level of 100 ppm caused a decrease in
stability compared to that of the control, whereas pigment of prickly pear was stable at 100 ppm of Sn ion.
And the color of prickly pear was stable at 0.15 M fructose. Both 100 and 500 ppm ascorbic acid had the
greatest effect on stability, while citric acid, phosphoric acid and tartaric acid had no effect on stability com-
pared to that of the control. Based on the data presented, it was concluded that under selected conditions prick-
ly pear pigment should find application as natural food colorants.

Key words: pigment stability, betanine, prickly pear

LM Z

A2 (Opuntia ficus-indica var. sabolen Mol
AeA e BhdzzA Selitelel AFEolA Al
W53 gl AThel A goln o duhi Alob)
72 wofo g M) betalaines M AE 93t 9)
t}". Betalaines 4§ 4~i= A M 2] betacyaninesz} 342
betaxanthines ©. 2 FAlE|o] gl on] My Eo] &8
# betacyanine®] 75~95%% betanine 2. E delx )
==

AES] AT o] &5 betanine Dol o
3}ed betalamic acid®} cyclodopa 5-0-glucoside = 23]
s, ALoA] Wl eZEH o) A A 5}E

£ LEolAE AXAZ Ase] Wl L T
£.3}A 2H4-8)2] ¢k=c}. Betanine-S- pH 4%} 5|4 7}
SR T L7 EA Y AL )
siov] 4rzo Wel wl$ Agsidch. Sulfur-con-
taining antioxidant, ascorbic acid, isoascorbic acidi=
betanine A4S A7 0 8 ol A F )7 ¥ 7E]o]
gl o} F4ol 2oL} ascorbic acid 1000 ppme] A7}
A Aze] Aol Ao ok AT 9ok,

Betalaines A5 {3 AE 712d AAu)E
(Beta vulgaris)el] gk A+ o] Zsfxle] glou}

~
. U
s

\__

2} Aol (prickly pear)el] 3t od-= nlu)gl Alx]
FEuEtell A s Aol W abstA a5
ofl @t A7} o] F£oi2] glr}.

el dul= Weolzelrlelld AbglAe g xhuls
o A ik SFFESR ol T 9lom Selut
2ol M= AQlAe] wizk e o2 o] &5e] ghu Gy
2|2} 7153274 Azt 7hsste] A1k dvfe)
ko] F7H Aoz ZldiE s, o]of o} Al o
of ZhsAlES] N 2 HdFAg 2 Abgaty] 93
A77h Bus) A" Aoz AzkEch aely & o

°
2,

T AR GelE HAzlg g a}8sly] ¢35}
pH, S4e] &, o 5 4be] o akol] chh 41213 odu) A
o) PA & ZAahelch
I X2 %
1. =
AFE =g 432 Aulsl AR (Opuntia

ficus-indica var. sabolen Makmo)2 UH—- 19953 1149
AFsto] w712 A £AAZ F 376 kgl Aol
o] 70% MeOH 3 [ 7}3} & M 42 Z2Z549ic). Aozt
Aol slurryE 4°Cel| 4] 3000 rpm 22 3027} A&
(Beckman J2-21MIE Centrifuge)3lo] AFx] -8 H.g)%

-506-



Aelg #-& dvlel ] 323 Betanine U4e] Q4] 39

2 40°CollA] 7}t =% (Buchi Rotavapor R-124)3}%3

c}. olghe AAazZdo) oHZE Arlste] EIg

& FhbsEsty Add woE
A

.
~J
[y
S
g
11]{e3
ne
£
2
[
oo
S
i
12
B
e
ne
32
A

2. MAO| MBS

A dojellA &% M4F S50 YA
2 olgsh] U5 Az FE ABES £UD 107
o Wraue de R 58 A WeAAE B
o Alalg odo) Azele] o] T2 R} fAlsle]
A= 7 9 TE S 855 (Sunkist fresh 100 TX5F
2, Sunnyl0 EXFFA, del&E 2% - wlFs) 353
Aalar A 2gh82F 0.15 g/mL, 0.025 g/mL ¥ 0.0025
g/mLe] A7} Fx& 77+ pH 3, 4, 5(Mcllvaine's
0.1 M citric-0.2 M phosphate $+5§-ll) Hpalo 2
Asley & 12712 ARE R A4 AZEE
ZARSFAT).

Al de Axoe] pH, F&el, 7 H Akl

& 2] fste] ohgat 2ol Ay
c}. & 4 mL¥ 0.025 g2 FA% 3 A
2ole} pHE Mcllvaine's 0.1 M citric-0.2 M phosphate
gEgAoF 3,45 6% T2 UFo] FAHAEH I
=

3 AbRE A E] st Aavkas FAAA

23 T 4°CollX] AAstuiA dFd AR 4F 5
qke) A W3S L, a, b3t e 2 =3 (HunterLab Color

Qo
=
o
723
-
=]
g
§

Fo] pHell T3k obAA-& A3kt

Al def A4de] F&o| g, o B Abel| gt
A AL pH SollA] At F&ol22] o
3-& ZA}s7] $)sted pH 5 $hg-oll 34l FeCl,
CuCl, ¥ SnCl, §-4-& H7|ste] F&o| 22 2G5
7} 100 ppmo) H ©F FA3)g] 3, BF 2= pH 5 ¢
Zgolo) 3ol E¥w, S 0.15M, 03 M| Fr}
A FEZ Arlslda AL 0.075M, 015 ME 7+
7z} zAslgd o). At digh kA& A 913}
ascorbic, citric, phosphoric ¥ tartaric acid&- £ 3%
100 ¥ 500 ppm?] =HEE 35l ov B Ao
27k E A7) kg Aste] 4CHA A Abs)
A 15 Aoz Axo) W3tE L, a, b0 R 33
sled et

i l".E- [UH,

O

4. EHEN

-507-

2E 2}Ee] B2 SAS packageE o]-8-3}xic). A
27k A2 <9138)l7] 93l Least Significant
Difference(LSD) Test, Duncan's Multiple Range Test
2 Tukey's Studentized Range(HSD) Test& Al A]3}e]
olE 37FA] BAelA oAbt & o 7 A2i7te
Fo a7t sl Aoz dAs

. AHnp 3 D&

1. A0 MSE

AFEAA Qi ol dof 4 S8l A
Az g 2 ALE-El7] f15te] M e FAlet
ek A vl MrAz) fAREE AE 2 Als]
= gl ¥ FA 7he-d Sunkist fresh 100 =57
2, Sunnyl0 5724, & I 5 - w]F42] 37HA]
o} AQlA} A EE mLe 0.15 g, 0.025 g % 0.0025
gol 3= =® 243 A =5 pH 3, 4,5 89
o2 M7t zAsle] & 12704 A8E 1079 #5A
AL S A 22 B2 A Bhiet. Table 1of] viet
W ouke} o] AAHT gle EEFA 3L AT
214, MargErF 15%<) pH 3, 4, 5 §-4 2] S A
=324, 025% 3 pH 3, 4, 5 §92 AT 3.14,
25% 95 pH 3, 4, 5 842 427 0 2 Jepgtc)
upebd ARl e Haolg Fgo HAAAYER
A djo] s 25%7 MR AsEE 4 5
o B AL o] Fxelr] At}

tju o

aw

A1k duf A AeB-& Mcllvaine's 0.1 M citric-0.2

Table 1. Preference score for color of prickly pear
solution and commercial fruit juice

Preference
score”*
Prickly pear solution 15% pH3 32"
pH4 32"
pHS 3.1
Prickly pear solution 2.5% pH3 41"
pH4 43"
pH5 43
Prickly pear solution 0.25% pH3 3.0¢
pH4 31"
pHS 3.1
Fresh 100 grape juice” 1.8°
Grape juice” 2.3%
Grape - pear juice” 2.1%

" Commercial fruit juice.
“Preference score: S=very good to 1=very poor.
*p<0.05.
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Table 2. Main effect of pH on color of prickly pear during storage period at 4’C

StO{a%e pH 3 pH 4 pH 5 pH 6 pH 7

perio

(wk) L* a* b L* a o* L* a b* L* a* b* L* a* b*
0 2995 6028 979 30.67° 6020 1028 3108 60.58 10.62° 30.84™ 61.80° 11.18° 30.50° 53.32° 12.77°
1 2965 56.89" 10.57 3048 59.19 12.85° 30.79" 59.09 12.79" 30.67° 58.43" 13.27° 29.29" 53.65° 12.96°
2 3058 56.91° 11.86 31.06° 58.82 12.58° 31.15" 59.13 13.05° 31.12° 57.73° 13.04° 30.42° 52.31° 14.04°
4 3166 5638" 11.88 31.63° 5847 12.42° 31.67° 58.84 12.94 31.87° 56.82° 13.62° 32.05* 49.95° 15.47

Data of Hunter values are means of duplicate. Means within columns having a common superscript letter are not significantly dit-

ferent at the 0.05 level.

Table 3. Main effect of metal ions on color of prickly pear during storage period at 4°C

Storage Control Fe 100 ppm Sn 100 ppm Cu 100 ppm

period

(wk) L* a b* L a* b L a b L* a* b
0 31.08" 6058 10.62° 29.80 58.81* 1259  30.07 5997 11.01 2969 5579 10.87
1 30.79" 5909 12.79° 2887 S834° 1251 2978 59.89 1059 30.28° 5432° 1018
2 31.15° 5913 13.05° 29.71 5828 1260 3004 5981 1044 3140° 35340° 10.25
4 31.67° 5884 1294 3017 56.05° 1256 3041 5897 11.04 33.16° 51.68° 10.71

Data of Hunter values are means of duplicate. Means within columns having a common superscript letter are not significantly dif-

ferent at the 0.05 level.
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Table 4. Main effect of sugar on color of prickly pear during storage period at 4°C

Slor.age Control Glucose 0.15 M Glucose 0.3 M Fructose 0.15M  Fructose 0.3 M  Sucrose 0.075M  Sucrose 0.15 M
period
@k L* a b L* a* b* L* a* b* L* & b L* a* b L a* b* L a* b
0 3108" 6058 10.62° 30.05° 59.70° 10.10° 30.60° 6218 1061° 31.86* 5271 9.05" 36.59° 39.13° 657" 3288 5445° 835" 3344 5400 811°
1 3079" 5909 1279° 30.71¢ 59.62° 1343 3056° S9.64° 13.27° 30.69° 5955° 1340° 30.48° 58.34° 13.11° 3067 5948 1345° 3067 59.70° 13.36°
2 3115 5013 13.05* 31.20° 59.39* 13.02° 31.11" 59.36° 12.95° 3130° 59.55° 13.19° 31.04™ 59.33° 1297° 31.18 59.28° 12.98° 3124 59.55° 13.11°
4 3167 5884 12.04* 31.63* 5893° 12.78° 3L74* 59270 1275* 31.82° 59.82* 13.17° 31.60° 5961 1295 3168 58.89° 1285 3166 $9.19° 1296

Data of Hunter values are means of duplicate. Means within columns having a common superscript letter are not significantly dif-
ferent at the 0.05 level.

9 yegab= g A} 27)9) azgke] @A3] 34 Table 5. Main effect of acids on color of prickly pear
Arirt Z7hE e A Rl oladk o] 4T o) during storage period at 4°C
£ ol 38 AE =] aglt &, H2 Storage Tartaric acid
A A o] dgkg v]A o AzZHE 4 9l et 24| period 100 ppm 500 ppm
gk YQlE oS Aol sl oF st AU (k) L* a* b L* 2 b
o) AN 2ol oo '-1 o
2o Aol FE& A7RE F 2T A A 0 3022° 6141 11.86° 3023' 6143 11.72"
7 453 L, a, bzhE w|slsls of L b3k Ao} 1 30.63° 59.33" 1326 30.56° 59.98" 13.14°
glgl ot #ed 0.15 M =279 agte] Wl=FHr} & 2 31.33° 59.75:" 13.61: 31.26° 59.76: 13.45*
Jo 2 3175 57. 92" 3178 59.30" 13.16°
o) (p <0.05 old). mWebd B 015 M) A 4 3175 5787 12.92 '3178 59.30° 13.16
b2 el odu] Beas) Aol kY BE  Storage Ascorbic acid
SR A Aol d kAl g Belslct s 100 ppm 200 ppm
L* a b L* a* b
5. Ato| st 0 3094 6242 1130 3101 6241 11.22
) 1 3017 6175 1122 3027 61.90° 11.29
x«] o] 7(]— /l" /\_9_011 u) =] -
2l 100 = 500 ppm=] tartaric, phos 2 3052° 6050 1077 30.53" 62.12" 11.22
phoric, citric, ascorbic acidg A 7}ste] #7277 el ot 4 3179 6193 1125 30.88° 6231° 11.19
Z L, a, bzt wislE 2413}k (Table 5). Tartaric, Storage Phosphoric acid
e w S
phosphoric, citric acid 2 7}4] Xl A e] AA7] period 100 ppm 500 ppm
7ho] Z oAl me} L, bgke] foH o2 Zrlkg e wk) — . b L* " o
, phosphoric acid 100 ppm 712 A28k L=
‘f% phosp N gp 47HES ]? L}oi ] 0 30.41° 59.62 11.19° 30.16° 61.17° 11.66"
Aol A aghe] 7Hag B o]eh o] Ak A 1 30.70° 5978 1343 30.57° 59.87° 13.14°
7Vt & W A7 WellAle] zle]= #al=Elg] o) 2 31.22" 5937 13.32° 31.20° 59.65° 13.40°
A} 472 S0 ozTsh 2 Ae)Fe] L a, bzt 4 3168 5856 12.86° 31.69° 59.27° 13.15°
< washd 207 2o|r} #elFA| ohert wpeby Storage Citric acid
tartaric, phosphoric, citric acid A 7}7} 41913 v A period 100 ppm 500 ppm
20) QLA 3L v)A]A] i AL oA O T e e 1wt b
Ascorbic acid 100 & 500 ppme]| 37l A A4oNe] %] 0 3019 6132 11.81° 30.57° 60.96" 11.30"
A} 4% e HET 2 o2 A "ArbEs vlwshe L 1 30.75° 59.90" 13.38°" 30.68 59.93" 1328
2 31.37° 59.70°¢ 13.51° 31.28" 59.76" 13.41°

% bk FelMes AaEAT ag2 FAH St 4 3186 5931° 1321" 3165 59.15° 13.16°
£ JepedtHp < 0.05). 12] 2& ascorbic acid 100 2

Data of Hunter values are means of duplicate. Means within

500 ppmo] A1Q1AF Aujo] B2 o2 gbA columns having a common superscript letter are not sig-
S o 4 gluh. B AlgAste) vlRIIA R At nificantly different at the 0.05 level.
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