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Table 1. Compeosition of the multivitamin solutions.

Ingredients Contents(mg/m/)
Vitamin B, 2.0
Vitamin B, 2.8(2.0)
Nicotin amide 20.0
Vitamin B 2.0
Vitamin C 50.0
Pantothenol ' 10.0
Vitamin E acetate 151U
Vitamin A palmitate 5,000 IU
Vitamin D 1,000 U
Vitamin B, 351U
Polysorbate 80 150
Propylene glycol 200
Sorbitol 200
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Fig. 1. Residual vitamin A content in multivitamin solutions.
@®; 40°C, O; 50°C, ¥ ; 60°C, V; 70°C.
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Fig. 2. Semi-logarithmic plot of residual vitamin B, content in
multivitamin solutions,
@®; 40°C, O; 50°C, ¥ ; 60°C, V; 70°C.
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Fig. 3. Semi-logarithmic plot of residual vitamin C content in
multivitamin solutions.
@®: 40°C, O; 50°C, ¥ ; 60°C, V; 70°C.

Table 2. Kinetic analysis for degradation of vitamin A, B, and C
in multivitamin solutions at 40, 50, 60 and 70°C

Degradation rate constants (day™)

Temp.(°C)
Vitamin A Vitamin B, Vitamin C
40 1.01 6.13x10° 5.8x10?
50 6.87 8.03x10?% 9.3x10?
60 17.36 20.56< 103 32.5%10%
70 7523 50.87X 107 60.2x103
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Fig. 4. Arrhenius plot for vitamin A degradation in multivitamin
solutions.
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Fig. 5. Arrhenius plot for vitamin B, degradation in multivitamin
solutions.
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Fig. 6. Arrhenius plot for vitamin C degradation in multivitamin
solutions.
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Fig. 7. Light fading of vitamin B, in multivitamin solutions at
50°C.
@®; 1.632X10°M, O; 1.088X10°M, ¥ ; 0.544X 102M.
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Fig. 8. Photodecomposition of vitamin B, in multivitamin solutions
at 30°C.
@; Flood lamp, O; Sunlight.
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Fig. 9. Photodecomposition of vitamin B¢ in multivitamin solutions
at 30°C.
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Fig. 10. Effects of containers for the multivitamin solutions on the
photodecomposition of vitamin B,.
@; Polyethylene, O; Brown glass, ¥ ; Colorless glass.
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Studies on the Stability of Multivitamin Solutions

Hong-Koo Park (Department of Food Technology, Sejong University, Seoul 143-747, Korea)

Abstract : The stability of vitamin A, B,, B,, B, C in aqueous multivitamin solutions was carried out by means of
estimation of reaction velocity and the results are described in this paper. The stability of vitamin A, B, and C due
to thermal degradation method in aqueous multivitamin solutions was evaluated at 40, 50, 60 and 70°C up to 40
days. The shelf-lives of vitamin A, B, and C in this preparation, calculated using the Arrhenius equation, were 1493,
449 and 639 days at 25°C respectively. Examination was made on the effect of initial concentration of vitamin B,(C,)
on light fading of vitamin B, in aqueous multivitamin solutions and it was found that the fading progressed

according to the following formula :

C
=K —
CCO

&[&

where Kc is apparent light-fading rate constant relate to C, Photodecomposition of vitamin By in aqueous
multivitamin solutions was apparently first order kinetics and was stable in polyethylene >brown color > glass
container to sunlight. Photodecomposition of vitamin B, in four seasons also investigated.

Key words : multivitamin solutions, stability, photodecomposition, heterogenous solution system
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