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Abstract

A simple and practical method for the determination of gardenia yellow in foods was developed. In this method,
analysis of gardenia yellow in food products has been carried out by the detection of crocetin and/or geniposide
as indicator compounds. As a new analytical method for gardenia yellow, we adopted crocetin, which is pro-
duced from colored components of gardenia yellow by alkaline hydrolysis, as an indicator compound. The anal-
ysis of gardenia yellow was performed by reverse phase high performance liquid chromatography using a
Capcell pak C,, column at wave length 240 nm (geniposide) and 435 nm (crocetin). The recovery rates of
geniposide and crocetin were found to be 93.4% and 87.8% for Dan Mu Ji, 90.2% and 85.9% for milk, 92.8%
and 86.5% for snack, respectively. With this method, the range of crocetin and geniposide contents (ug/g) were
as follows: ND~1.7 and ND~14.1 for Dan Mu Ji, ND~0.2 and ND~13.6 for milk, ND~1.6 and ND~0.9 for
snack, respectively. The detection limits of crocetin and geniposide were 0.07 pg/g and 0.05 pg/g, respectively.
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Fig. 1. Flow diagram of the sample preparation for
analysis of geniposide in various foods.
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Fig. 2. Flow diagram of the sample preparation for an-
alysis of crocetin in various foods.
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Table 1. The operating conditions for determination of
gardenia yellow component by PDA-HPLC

Waters Co. 2690 HPLC, 996 PDA detector

Capcell Pak C,; UG80
(4.6 mme X250 mm, 5 um)

[nstrument
Column

Mobile phase A: 100% Acetonitrile, B : 100% H,O
15 min
A - B,5min
Flow rate 1.0 ml/min

Column temp. 40°C
Injection vol. 20 pL

Table 2. The operating conditions for determination of
geni-poside by HPLC

Instrument Waters Co. M-510 solvent delivery system,
M-486 tunable absorbance detector,
M-746 data module

Column Capcell Pak C18 UG80(4.6 mm & X250 mm,

5 um)

Mobile phase  Acetonitrile : H,O(15:85)

Flow rate 1.0 mL/min

Column temp. 30°C

Detector UV 240 nm

Injection vol. 20 uL
Chart speed 0.5 cm/min

Table 3. The operating conditions for determination of
crocetin by HPLC

Instrument  Waters Co. M-510 solvent delivery system,
M-486 tunable absorbance detector,
M-746 data module

Column Capcell Pak C,, UGB0

(4.6 mm @ X250 mm, 5 pim)
Mobile phase Acetonitrile : H,0(50:50 ), 0.05%

TFA(Trifluroacetic acid)
Flow rate 1.0 ml/min
Column temp.30°C
Detector UV 435 nm

Injection vol. 20 uL
Chart speed 0.5 cm/min
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Fig. 3. TLC chromatogram of gardenia yellow compo-
nent.
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Fig. 4. 3D-PDA/HPLC chromatogram of mixed stand-
ard solutions (Crocetin and Geniposide).
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Fig. 5. 2D-PDA/HPLC chromatogram of mixed stand-
ard solutions (Crocetin and Geniposide).
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Fig. 7. Calibration curve of crocetin by HPLC.
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Fig. 8. Calibration curve of geniposide by HPLC
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Table 4. Reproducibility of standard solution for crocetin
and geniposide by HPLC

Run Crocetin Geniposide
1 115580 2610830
2 115376 2603510
3 115825 2599480
Mena(3) 115594 2604607
RSD(%) 0.19 0.22

*RSD(Relative standard deviation, A+ 53 x})

Table 5. Recovery rates of geniposide added to the
seve-ral foods by HPLC*

Sample 1 2 3 Mean(3) RSD
Dan Mu Ji, salted radish 93.0 93.3 93.8 934 043
Milk 90.1 90.5 90.0 902 0.29
Snack 925 93.1 928 928 0.32

*Analyzed in crude extracts

Table 6. Recovery rates of crocetin added to the several
foods by HPLC*

Sample 1 2 3 Mean(3) RSD
Dan Mu Ji, salted radish 87.9 874 88.1 87.8 0.41
Milk 858 855 86.5 859 0.60
Snack 873 859 862 865 0.85

*Analyzed in hydrolyzates of crude extracts

Table 7. Comparison of color value and gardenia yellow
com-ponents in commercial

Color value Contents(ug/g)
(E11%%) Crocetin’  Geniposide”
Product A 123 461 1255
Product B 141 648 274
Product C 335 2834 2861
Product D 676 4007 107

YAnalyzed in hydrolyzates of crude extracts
YAnalyzed in crude extracts

Table 8. Determination of gardenia yellow components in various foods

Contents|
Sample Sample No. - (%,lg/g)
Crocetin” Geniposide”
Dan Mu Ji 60 ND¥ X 38, 0.1X4 ND¥#x39, 1.5X2, 1.6
salted radish 0.2X3,03X%2,04X2, 1.8X2,1.9%3,2.0X3,
0.5X4,0.6,0.7%X2,08,1.3,1.5, 1.7 21,23X2,24,25,2.6,3.0,13.8,14.0,14.1
Milk 20 NDX10,0.1X6,0.2X4 ND X 10,0.5,0.6,0.9, 1.0X2,1.3x2,1.8,13.2,13.6
Snack 12 ND X 10,1.5,1.6 ND X 10,09 X 2

DAnalyzed in hydrolyzates of crude extracts
PAnalyzed in crude extracts

ND* and nd¥ are less than 0.07 pg/g and 0.05 pg/g, respectively
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Fig. 9. The HPLC chromatogram of mixed standard
so-lution.
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Fig. 10. The HPLC chromatograms of geniposide of
Dan Mu lJi.
(a): Before hydrolysis, (b): After hydrolysis
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