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Tab.1 Factors and levels of the orthogonal test
Factors
A B C D
Level JARLUCELH /
Water/gelatin - Water/gelatin Sorbitol Fumaric acid
(g/g) (g/g) (70) (%0)
1 0.4 0.7 2 0.5
2 0.5 0.8 3 0.6
3 0.6 0.9 4 0.7
2 FR
2.1
(D 241 nm 424 nm
241 nm
424 nm
424 nm
424 nm

2.2

(mg/ml)

0.01-0.05 mg/ml

y=239.42x - 0.041, R*=0.9963
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Tab.2 Results of the orthogonal test
Number B C D  K[mg/(mincm?®)]
1 1 1 1 1 3.835
2 1 2 2 2 4.847
3 1 3 3 3 3.918
4 2 1 2 3 6.120
5 2 2 3 1 5.993
6 2 3 1 2 5.279
7 3 1 3 2 4.488
8 3 2 1 3 5.617
9 3 3 2 1 4.693

K, 4200 4.813 4910 4.840
K, 5.797 5.486 5.220 4.871
K; 4.933 4.630 4.800 5.218
R 1.597 0.856 0.420 0.378

AsB;3Cs
AyB;3Cs
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Tab.3  The results of the validation experiment

Factors
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Number A B C K[mg/(min'cm)]
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2 2 2 2 3 6.018
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A2B2CoDs 0.5:1 0.8:1
3% 0.7%
3 itig
( 2007)
( 1993) : 03:1.0
1.8:1.0
1.6
0.9 (Bigi
et al, 2004)
0.5:1 0.3-1.8
0.8:1 0.9
( 2010)

( 2005)

s s .

, 2005, 24(11): 1046—1047

s s s

, 2012, 33(1):

, 2011, 27(9): 1113—1115
, 2010, 13(5): 731-733
2005, 36(2): 81-83

1997, 9(4): 32-33

s s

, 2007, 23(4): 284-286

,2012,33(12): 214-217
,2012, 33(4): 6471
. , 1993,
28(7): 427-430
BigiA, Panzavolta S, Rubini K, et al. Relationship between triple-
helix content and mechanical properties of gelatin films.
Biomaterials, 2004, 25(25): 5675-5680



144

35

Optimization of Formula for Antartic Krill Oil Soft Capsules Shell

LIU Jianjun, FENG Dina , SU Xuefeng, LI Xuanyan, LIU Yang
(Liaoning Province Dalian Ocean Fishery Group Corporation, Dalian 116113)

Abstract Antartic krill oil is rich in astaxanthin and Omega-3 fatty acids such as EPA and DHA
therefore can be used as highly profitable diet supplements. Recently soft capsules have been commonly
used to contain oil-soluble health-care food, and the optimization of the formula for soft capsule shell is
one of the key factors in the product development. In this study we measured the dissolution rate as a
parameter to determine the optimal formula for the soft-gelatin capsule shell. We used tartrazine as the
indicator and selected 424 nm as the absorption wavelength. We then established a linear regression
equation between the concentration of tartrazine and its absorbance. The orthogonal method was
employed to test four factors in the formula of soft capsule shell: the ratio of gelatin to glycerol, the ratio
of water to gelatin, the percentage of sorbitol, and the percentage of fumaric acid. In each factor three
levels were set up and tested. The dissolution rates of various soft-gelatin capsule shells were obtained
according to the Noyes-Whitney equation. The results showed that the dissolution rate reached the
maximum value when the ratio of water, glycerol and gelatin was 0.8 : 1: 0.5 and the percentages of
sorbitol and fumaric acid were 3% and 0.7% respectively. The verification test also revealed that the
dissolution rate of this formula was very close to the maximum dissolution rate in the orthogonal
experiment. Our optimized formula will provide important scientific data for the design of Antartic krill
oil soft capsules and other oil-soluble soft capsules.
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