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Monitoring of Quality Properties with Drying of Citrus

Gee-Dong Lee and Sung-Ran Yoon*

Department of Fermentation and Health Food, Kyongbuk College of Science, Chilgok 718-850, Korea
*Traditional Food Institute, Kyongbuk College of Science, Chilgok 718-850, Korea

Abstract

The response surface methodology was performed by central composite design for moisture content, titratable acidity,
hunter’s color value and organoleptic properties based on drying temperature and time of Citrus, to apply basic data to
preparation of dried Citrus. Moisture content, b value and organoleptic color were affected by drying temperature ; That
decreased with increase of drying temperature. Titratable acidity was affected by drying time. Organoleptic flavor and taste
were affected by drying temperature and time. The optimum drying conditons for organoleptic taste were 67.56C in drying

temperature and 8.06 hr in drying time.
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Fig. 1. Response surface for moisture content of dried Citrus
as a function of temperature and time.

Table 1. Experimental data on moisture contents, titratable
acidity and hunter’s color value of dried Citrus under
different drying conditions based on central composite
design for response surface analysis

Drying conditions Physicochemical properties
EXP;E‘]‘?M Temp.  Time ]\c,:gnlsenmt: ﬁatcr?ct;iitt;'le Humter's color
T %) %) L a b
1 0D 20(1) 1204 182 4225 7.06 756
2 (D 12¢1) 148 L6t 4.2 978 1147
3 @y 20H 20 230 97 1261 W02
4 0 12¢1) 7338 123 4731 1086 417
5 0(0 1600 1661 205 5076 134 16H
6 (0 16(0 1600 207 N6 1150 162
7 N( 16(0) 1442 170 39.18 239 298
8 50(2) 16(0 7809 238 4749 851 2740
9 (0 24(2 47 254 567 1055 1409
10 000 8¢ 37 1.4 5159 1539 6449

" The number of experiment conditions by central composite design.
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vebgth S EEEA o) FE HAFAES oy
o AZLE 5688 L AZAIZF 2204 hrol| M dZE| Qe
o, HAZe AZRLE 6158C L HEAZ 874 o g o
Z 5| ojFtHTable 4).
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Table 2. Experimental data on the organoleptic properties of
dried Citrus under different drying conditions based on
central composite design for response surface analysis

Exerinent Drying conditions Organoleptic properties
No." Fl?.g ’I(';!lrn)e Color Flavor Taste
1 801D 2000 433 500 433
2 80(1 12 -1) 5.66 6.33 633
3 60 (-1) 20001 5.66 5.66 566
4 & (1) 12 (-1) 166 5.66 700
5 70 (0) 16 ( 0) 433 5.66 500
6 70 (0) 16 ( 0) 433 533 500
7 %0 (2 16 ( 0) 233 3.00 1.66
H] 5 (2 16 (0) 766 500 500
9 0(0 H(2 433 3.66 3.66
10 00 8 (2 9.00 633 7.66

" The number of experiment conditions by central composite design.

Table 3. Polynomial equations calculated by RSM program
for drying conditon of Citrus

Responses Polynomial equation” R Significamce
Mot Y, = 54601 K DBOMAOTIOOKS 0 (0
contents H0T8125K 0. 126462, : :
Tiratable  Yy= -3.899643+0.052333X,+0.47202,+0.000154%, PP
aidty  D0053T5X-0000603K; ' '
Y, = 47.698125+2.526292K+202083X,-0. 016636
L QBB 0 OBI6TKS 0353 00848
Y, = 86279821+ 2.690500%,+L425893K, 001 TI3K,
4 DOBB13XH0.010480%;" 0945 00ios
Y = 713063100 320833, 2 233869X, 0 002154X
b +0000250X ;*0.050603, 0%2 o0t
Yer 35 AT040 41583, L 61TIBK,H0001 19K,
Color HOMIBTXH0033147X, 09%6 0010
Yi= 2229050640, 689625, +0.798005X,0.004213%,
Hlavor DO0BI3X0010787X; 0852 0.1348
Y= 1300148840 686417, -0.122857% 0.004948X,
Tase AT 0889 0051

VX Temperature (C), X, : Time (hr).

3.64

1.67

Titratable acidity (%)

0.69

Fig. 2. Response surface for titratable acidity of dried Citrus
as a function of temperature and time.
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Table 4. Predicted level of optimum drying conditions for
preparation of dried Citrus by the ridge analysis

Temperature Time Estimated
Responses Morphology
(0) (tr)
Voiswe S04 1385 7l (M) .
contenis 78 1349 198 0
Tiable 5688 004 294 (Ma) ,
aidiy 6158 874 Ly e P
6509 B4 S0 (M) .
L Maim
879 1874 395 (Min) um
7158 303 1457 (Ma) .
2 8904 1845 oy e i
5440 09 219 M) .
b int
8948 1781 L et
Color 6044 897 9.75(Max) Minimum
Flaver B9 815 636Mx)  Maximm
Taste 6756 806 791 Ma)  Sadde point

Table 5. Analysis of variables for regression model of
moisture contents, titratable acidity and hunter’s color value
in drying conditions of dried Citrus

E-Ratio
Drying condiion”  Moistwre  Titratable Hunter's color value
contents acidity L a b
Temperatwre (T) ~ 21.42%%* 201 0.64%%  1836%** 193.37x+*
Time (kr) 225 7.22%* 098 328 3338w

***Significant at 10% level, **Significant at 5% level, *Significant at
1% level.

Table 6. Analysis of variables for regression model of
organoleptic properties in drying conditions of dried Citrus

F-Ratio
Drying condition” Organoleptic properties
Color Favor Taste
Temperature (C) 9.89%** 3.08 457*
Time (hr) 10.79%** 3.03 4.79*

***Significant at 10% level, **Significant at 5% level, *Significant at
1% level.
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Fig. 3. Response surfaces for hunter’s L value(A), a value(B)
and b value(C) of dried Citrus as a function of temperature
and time.
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Fig. 4. Response surfaces for organoleptic color(A), flavor(B)
and taste(C) of dried Citrus as a function of temperature
and time.
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