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Preparation and Stability of Sodium Alginate Beads Containing p-Carotene
Kwang-Mook Go, Ja-Seong Koo, Young-Tl Kim and Jae-Heon Yang'

College of Pharmacy, Woosuk University, Chonju 565-701, Korea
(Received August 23, 1999)

ABSTRACT-To protect B-carotene at the stomach and to release rapidly at the intestine we prepared alginate beads con-
taining B-carotene. B-Carotene and alginate solution was homogenized and prepared o/w emulsion was prepared. It was
poured into Ca®* solution through syringe needle. The gel was formed spontaneously and alginate beads containing p-car-
otene were prepared. §-Carotenie was incorporated intq the beads more than 95%. The release rate of -carotene was depen-
dent on the concentration of Ca2+, B-carotene and surfactants. However, the concentration of alginate did not affect the
release rate of B-carotene. The high concentration of Ca?* slowed down the release rate of B-carotene. The addition of sur-
factants in the B-carotene beads increased the release rate of B-carotene in the order of Tween 80 > Cremophor > Span 20.
The contents of B-carotene and diameter of $-carotene beads did not change significantly at 50°C for 20 days.
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Table I — Formular of B-carotene beads with various surfac-
tants :

Rx. A B C D
B-Carotene 0.5 0.5 0.5 0.5
Sodium alginate 2.0 2.0 20 20
Tween80 1.0 - - -
Span 20 - 1.0 - -
Cremophor - - 1.0 -
Purified water ad. 100.0 100.0 100.0 100.0
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Table 1I - Contents of B-carotene and mean diameter of
alginate beads containing B-carotene

Diameters(mm) Contents of
Before drying After drying B-carotene(%)
A 367 £ 038 1.53 £ 0.17 963 + 1.3
B 3.56 £ 045 1.62 + 0.20 975 £ 12
C 342 + 047 1.57 £ 0.15 964 + 1.1
D 355 £ 0.35 1.48 + 0.21 957 £ 1.0
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Figure 1-Dissolution profiles of $-carotene from B-carotene beads
containing various surfactants at pH 1.2. Key: O; Tween 80, [];
Span 20, A; Cremophor, ll; No surfactant.
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Figure 2-Dissolution profiles of B-carotene from f-carotene beads

containing various surfactants at pH 6.8. Key: O; Tween 80, [;
Span 20, A; Cremophor, ll; No surfactant.

P

Ztsh ool wEt 2408714 AEAHQ] 8F PFE Holn
o] FHoME AAEAEA 7 T8 AAZ FE3h= Ao
=2 AzEr.

LA YEFS JHIME H8&o] dojuA] ot ¢z
sl e Faol dojurz, ojHe YA YEFS &
o] £2o) Qg X7 2gA0] Z Bcarotene?] 73
S5 LR §F0] & o|FAAA] PorE AW
A E o]&3}] B-carotene2] &S FTMH el
9] B8-S /A AA o]880] T & UL A
o]t}

B-Carotene -3t 4714t UEF Bl=9] Alzapy A
S FEFH Ej}@%‘ = ZF §99 s5o I &
ZoRte] H3lE Fig 3 € 49 YR B-Carotene§-Z0l

407
301

20

Amount released(%)

107

0 50 100 150 200 250
Time(min)

Figure 3—Release profiles of B-carotene from 3-carotene beads pre-
pared from various concentrations of calcium at pH 1.2. Key: C;
1.5%, [J; 3.0%, W ; 5%.
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Figure 4-Release profiles of B-carotene from §-carotene beads pre-
pared from various concentrations of calcium at pH 6.8. Key: O;
1.5%, [1; 3.0%, A ; 5%.
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Figure 5-Decomposition profiles of f-carotene beads containing

various surfactants at 50°C. Key: O; Tween 80, [I; Span 20, A;
Cremophor, ll ; No surfactant.

Table III - Comparison of rate constant and half life of B-
carotene beads containing various surfactants at 50°C

Rx. Rate constant(time'") half life(day)
A 4.713107 147.04

B 5.802107° 119.44

C 5.500107 126.00

D 1.87310° 369.99

first order reaction Z2jo] &3t &4 &= A4 € vl
2718 F31 Table Mol Yepith &4 &= ATe

Rx. D, Rx. A, Rx. C ¥ Rx. BY #2007 Z73l9o0,
Rx. AdlA 9] ¥k7|E 147.04%, Rx. BollAs 119.44Y,
Rx. ColAE= 126004 2 Rx. DolME 369.99U=A] wt
Z71E Rx. DolA 73 Aot thE X A R
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Figure 6-Diameter change of -carotene beads prepared with var-
ious surfactants at 50°C. Key: O; Tween 80, 4A; Span 20, [J;
Cremophor, Il ; No surfactant.
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