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Abstract: To simply and efficiently prepare high-purity crocetin from gardenia yellow pigment, the alkaline hydrolysis process
was optimized using an orthogonal experimental design. High-performance liquid chromatography ( HPLC) was established for
the determination of crocetin in the samples. The evaluation index was based on the purity and yield of crocetin. The solid-lig-
uid ratio, NaOH concentration , hydrolysis temperature ,and hydrolysis time were investigated. The optimal conditions for alka-
line hydrolysis of gardenia yellow pigment were obtained as follows :solid-liquid ratio 1: 6 g/mL,NaOH concentration 3 mol/
L, hydrolysis temperature 55°C,and hydrolysis time 60 min. Under this condition, the crocetin yield was 15.33% +1.25%
and a content of 97.24% =0.78% . Finally, high-purity crocetin was prepared from the gardenia yellow pigment in a single
step. This method is simple, environmentally friendly,and suitable for industrial application.
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Fig. 1  Structure of crocetin
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Fig.2 HPLC chromatograms of gardenia yellow pigment( A) ,

crocetin for test article(B) ,and crocetin reference substance(C)
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Fig. 3 Flow chart of preparing crocetin

from gardenia yellow pigment
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Table 1  Factor and levels of orthogonal test
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Fig. 4 The content of crocetin in samples by methods 1-4
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Fig. 6 The effect of solid to liquid ratio on the yield of crocetin

] i\

.

2 T T T T T T
0 20 40 60 80 100 120
1 i)

Time (min)

B7 KRR B LERE R

Fig.7 The effect of time on the yield of crocetin
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Fig. 8 The effect of temperature on the yield of crocetin
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Table 2 The result of Ly(3*) orthogonal test (n = 3)

%R PR R
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' ., . . ) (8 SAUF S S SUTCE
Content( % ) Yield( % )
1 1 1 1 1 0.40 = 0.03 87.38 +2.12 9.88 = 0.75 81.02
2 1 2 2 2 0.61 +0.02 93.81 + 1.11 15.16 = 0.50 95.45
3 1 3 3 3 0.51 = 0.05 93.65 + 2.56 12.82 + 1.25 90. 98
4 2 1 2 3 0.49 £ 0.04 96.21 + 2.32 12.34 + 1.00 91.93
5 2 2 3 1 0.41 = 0.01 92.43 + 0.61 10.14 + 0.25 85.12
6 2 3 1 2 0.64 = 0.07 88.84 + 1.53 16.12 = 1.75 93. 68
7 3 1 3 2 0.39 +0.03 92.38 +2.73 9.87 = 0.75 84.58
8 3 1 3 0.47 = 0.06 97.66 + 0.88 11.65 + 1.50 91. 68
9 3 3 2 1 0.60 = 0.06 90.56 + 3.43 15.05 + 1.50 92.92
K, 89.15 85.84 88. 80 86.36
K, 90. 25 90. 76 93.43 91.24
Ks 89.73 92.53 86. 90 91.53

2% Range 1.10 6. 68 6.53 5.17
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