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Abstract

In order to replace systhetic colors by natural colors as food additive, properties of Gardenia yellow col-
or and Gardenia blue color were compared with Food yellow No. 4 and Food blue No. 1. Color differance
between Food yellow No. 4 and Gardenia vellow color was 7.55. Thermal stahility of Food yellow No, 4
was above 99%. On the other hand, in case of Gardenia vellow color, showed above 90% of residual color
units in 807 X 30min and 100% x30min at pIl 7.0 but 75% in 1217 x 15min. Difference of light stahbility
between Food yellow No. 4 and Gardenia yellow color was about 1825. Addition of ascorbic acid was
increased about 6% in light stability, Color differance between Food blue No, 2 and Gardenia blue color
was 107. Thermal stability of Food blue No. 2 was above 9925, But Gardenia blue color shawed 92%5 of re-
sidual color units in 801 x 30min and 1001 x30min at pH 7.0 but 902 in 121% K 15min, Difference of lig-
ht stahility between Food blue No. 4 and Gardenia blue color was about 825, Addition of -tocopherol was
increased about 4% in light stability of Gardenia blue color,
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TFable 1. Color difference of Gardenia yvellow{G.Y) and yellow-4(Y-4)

Sample L» a¥ h¥ Color difference FaNOEL
98.38 —15.60 -+ 51.90
G. Y. 98.38 —15.59 +51.86 L —101
98.38 —15.57 +51.87 o
a: +0.45 7.55
99.39 —16.06 +44.34 b : +7.48
Y-4 89.38 —16.05 +44.33
69.40 —16.06 +44.,35

1) : L(lightness), 2) @ a(redness /greenness),

3) : blyellowness /blueness), 4) : Color difference.
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Fig. 1. Thermal stability of Gardenia yellow
and yellow No. 4. O : Yellow No. 4(80%¢C,
30min & 1007, 30min), &--a : Yellow No. 4
{121, 15min), @--@ : Gordenia vellow(80C,
30min), V-7 : Gardenia yellow(1007, 30min), I
--M : Gardenia yellow(121%, 15min).
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Fig. 2. Light stability of Gardenia yellow
and yellow No. 4. @--@ : Gardenia vellow{after 2
days), 7--v : Gardemia vellow(after 7 davs), H
- : Gardenia yellow{after 15 days), <--C - Yell-
low No, 4(after 2 days), &--4 : Yelllow No. 4
(after 7 days), O : Yelllow No. 4{after 15
days).
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Fig. 3. Light stability of Gardenia yellow col-
or added ascorbic acid under 3,000lux. <=~ : ad-
ded ascorbic acid(0.1%5), H--M : added ascorbic
acid(0.2%4), O : added ascorbic acid(0.3%), @
--@ : not added ascorbic acid, A : after 2 days, B
. after 7 days, C; after 15 days.
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Fig. 4 Thermal stability of Gardenia blue
and blue No. 2. {--{> : Blue No, 2(807, 30min),
A-—-a : Blue No, 2(100C, 30min), O-O : Blue
No. 2(121%, 15min), @--@ : Gardenia blue(80TC,
30min), V-  Gardenia blue(100C, 30min), M
--M : Gardenia blue(1217C, 15min),
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Fig. 5. Light stability of Gardenia blue and
blue No, 2. @--@ : Gardenia blue(after 2 days), «
~%7 . Gardenia blue(after 7 days), B--M : Gardenia
blue(after 15 days), - & Blue No, 2(after 2
days), &--& : Blue No. 2{after 7 days), O--Q :
Blue No, 2(after 15 days).
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Table 2. Color difference of Gardenia blue{G.B) and blue-2(B-2)

A FI ST

Sample v a? B Color difference FaN
88.28 —95.71 ~19.10
G. B. 88.24 —25.66 —18.15
88.30 —25.78 —19.05 L: - 21.38
65.13 —8.51 —23.58 a4 99.28 107.08
B-2 65.15 —8.51 ~23.59 b:—33.94
65,19 —8.74 —23.50

1} : L{lightness), 2) : a(redness /greenness), 3) : b(yellowness /blueness), 4) : Ceolor difference.

Table 3. Light stability of Gardenia blue added 0.1% ascorbic acid

after 2 days

after 7 days

after 15 days

Sample  pH 5 BR? RCU® A B RCU A B RC.U.
25 0740 0.607 820 0740 0548 741 0740 0545  73.6
30 0740 0.611 826 0740 0549 742 0740 0543 73.4
£0 0720 0.610 847 0720 0540  75.0 0720 0533 740
GBY 50 0710 0604 8.1 0710 0537 756 0710 052 743
6.0 0750 0.641 8.4 0750 0578 770 0750 0560 747
7.0 0740  0.636  S86.0 0740 0576 778 0740 0553 747
50 0720 0612 8.8  0.720 0564 784 0720 0540  75.0
25 0750 0615 820 0750 055 741 0750 0551 734
3.0 0740  0.612 827 0740 0548 740 0740 054 735
L0 0740 0.627 847  0.740 0555 750 0740 0551  74.5
AGRS 50 0710 0612 8.2 0710 0540 760 0710 0540  76.0
60 0700 0.608 8.8 0700 0540 772 0700  0.533 762
70. 0700 0611 873 0700 0550 785 0700 0534 765
80 0700 0.614 8.7 0700 0559  79.9 0700 0540  77.1

1) : Initial absorbance, 2) : Absarbance after light treatment, 3) : Residual color units(%4), 4) : Gardenia blue, 5) :

Gardenta blue added ascorbic acid,
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Table 4. Light stability of Gardenia blue added 0.2% ascorhic acid
after 2 days after 7 days after 15 days

semple  pH T B? RCU? A B  RCU A B RCU
2.5 0.740 0,607 82.0 0.740 0.548 74.1 0.740 0.545 73,6
3.0 0.740 0.611 82.6 0.740 (0.549 74.2 0.740 0.543 73.4
4.0 0.720 0.610 84.7 0.720 0.540 75.0 0.720 0.533 74.0
G.Bv 5.0 0.710 (0.604 85.1 0.710 0.537 75.6 0.710 0.525 74.3
6.0 0.750 0.641 85.4 0.750 0.578 77.0 0,750 0.560 74.7
7.0 0.740 0.636 86.0 0.740 0.576 77.8 0.740 (.553 74.7
3.0 0.720 0.612 85.8 0.720 0.564 78.4 0.720 (0.540 75.0
2.5 0,750 0.617 82.2 0,750 0.555 74.0 0.750 0.555 74.0Q
3.0 0,740 (.613 32.8 0,740 0.546 73.8 0.740 (0.548 74.0
4.0 0.740 0.620 83.8 0.740 0.566 76.5 0.740 (0.556 75.1
A.GB® 5.0 0.710 0.613 86.4 0.710 0.547 77.1 0.710 0.535 75.3
6.0 0.700 0.610 86.7 0,700 0.548 78.3 {0.700 (.531 75.8
7.0. 0,700 0.611 87.3 0,700 0.553 79.0 0,700 0.536 76.5
8.0 0.700 0.619 88.4 0,700 0.508 81.2 0.700 0.547 78.2

1) : Initial absorbance, 2)

Gardenia blue added ascorbic acid,

: Absorbance after light treatment, 3)

Table 5. Light stability of Gardenia blue added 0.3% ascorbic acid

: Residual caolor units(%3),

4) 1 Gardenia blue, 5) :

after 2 days

after 7 days

after 15 days

Sample  pH =5 BY  RCU® A B RCU A B RCU.
25 0740  0.655 885  0.741 0626 845 0740 0619 836
3.0 0740  0.664  89.6  0.740 0630 852 0740  0.617 835
40 0752 0669 8.0 0751 0641 854 0751  0.644 858
GBAY 50 0751 0.674 898 0752 0.653 869 0751  0.644  85.8
60 0750 0.678 904 0750 0626  87.0  0.750  0.653 871
7.0 0754 0.695 922  0.955  0.667 884 0753  0.659 8.5
8.0 0.757 0,702 92.8 0.757 0.679 80.7 0.754 0.665 88.3
25 0745  0.660  89.8  0.750 0639 852 0.750  0.631 841
30 0742 0.669  90.2 0740 .63 853  0.742  0.624 841
40 0750  0.680 907 0750  0.645 860 0751  0.646  86.0
AGB® 50 0751 0604 924  0.752 0652 867 0752 0648  86.2
60 075 0708 937 0754  0.650  87.4 0754  0.661 8.7
7.0. 0752 0711 946 0752 0.667 838 0751  0.658 7.6
80 0750 0709 945 0750  0.680 906 0753 0669  83.9

1) : Imtial absorbance, 2)
Gardenia hlue added ascorbic acid,

4 28 159 R4 23she) WA AA5EE
wily] gstel A3, WA B WRAL Hasige
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B 435} AARN29 A% Y2k AEge] 7.
5501}, €A sk 34 45 80T X308
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09%4 o]}.]-o] Aﬂ)\ z]-& =) L%E].LH 1:8, 121°C><
168 7] -§-olxe i 94% o) 4e] A AEeg v

. Absorbance after light treatment, 3)

: Residual color units(%), 4) : Gardenia blue, 5) :

ERfich XA} A 80°C X 3052 100°C X 308
o] ZAA pH 7.05%-29 FA9S M F 90% o]
*H FEEL Ho|Auh, 121°C X 15564 75%4]

AEge DGt 141*“& & B 4350} ]2 40
Aol oF 18%¢|AT, HIER CE Hrlshe gEg
2| #pols of 12224 6% A% W34l Z71=49
=3

AN 25et AAAR AL MRE AEZe)
10724 t}8 Bz far) gich WeA s
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Fig. 6. Light stability of Gardenia blue color
added vitamine-E(after 2 days). l--M: added vit-
amine-E(0.4%), - : added vitamine-E((.2%),
®-@® : not added vitamine E, A : after 2 days, B
: after 7 days, C; after 15 days.
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