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2. Monascus purpureus

3. Rhodotorula

4. Phaffia

5. Response surface methodology
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1. Polyenes isoprenoid
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1. Carlze

2. Texture profile analysis
3. Texture Analyzer

4. Stable microsystem

5. Compression

6. Decompression
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Table 1 Uncoded and coded levels of the independent vasabl

Independent variables symbol Coded levels
-2 -1 0 +1 +2
Peach puree (%) X1 20 281 40 519 60
Gelatin (%) X, 25 3.2 4.2 53 6.0
Dye (%) X3 0.05 0.10 0.17 0.25 0.30
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Table 2 The formulation and the experimental data for #sponses
Formuation X X, X3 Mosure pH Bx L* & b* Hardness Adhesiveness Springness Cohesiver@sewiness
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1 400 425 030 2454 350 115 2212 3869 5388738 4303 222 0501 3018
2 280 323 025 2210 381 97 2007 3250 436618 1 4917 234 0418 2581
3 400 425 005 2439 357 107 4064 1978 283B/3A 4402 229 0497 3014
4 519 323 02 2397 338 121 2687 3381 4786HA 4655 225 0445 2661
5 519 323 010 2391 338 118 3893 2327 3551633 -466.8 232 0435 2645
6 400 425 017 2445 359 111 3450 2687 3990755 4335 248 0495 2877
7 281 530 010 2568 38 99 3831 2189 324561 1 4171 219 0506 3079
8 519 530 025 2714 340 128 2311 3598 4911880 -3925 197 0518 3224
9 281 530 0 2664 38 99 2597 3150 44580 1 4187 209 0509 3103
10 400 425 017 2446 357 109 3424 2703 4230762 4371 260 0496 2893
11 600 425 017 2687 323 129 3047 3297 448388 4004 212 0521 3110
12 281 321 010 2206 382 94 4021 212 298826 4892 234 0413 2559
13 400 25 017 218 347 105 3704 2602 37.74658 5186 239 0392 2468
14 200 425 017 259 394 89 3598 2340 303891 -469.1 227 0439 2627
15 519 520 010 2708 341 124 3803 2361 335067 -3972 199 0527 3189
16 400 425017 2444 35% 108 3A41 2708 4175 1768 4255 247 0493 2853
17 400 425017 2439 358 109 3#A35 2710 4303 1765 4281 246 0497 2887
18 400 425017 2448 357 108 3430 2715 4225 1760 4307 244 0497 2851
19 400 600 017 2715 363 119 2889 2850 386H86 -3755 191 0577 3470
20 400 425 017 2449 358 107 3421 2698 4117780 4287 243 0498 2901
a* = YWY+ VAVA X+ ge X + o/ov X, aeia ¥ sl s oS bt gbadte R® aslie 5l e
B* = £ yvry + v/ X, + o X+ VeAY X = (e @ S PH s Sy ol e Jde s
WX = X = X OO VNG K PR R FRUCIN L S COp
S TAWVIWVES + 870 X FATT/YY X+ VAY X Kol cbie Je s s § ks il gla Shs
S b = =700 F VYA X F YA X+ O R R TRV o
Xe =¥y X, =10v X, =vae X Cosby SYLEW + 008 X, F0 ATV X+ 0y X, +
NI S Y/EA — /000 Xy — AT X —o/0YY X — J0AA X, = /e Ae X = hay XS
e X=X Feava XS PH = ¥/oa0 — MV X, + 47074 X, — /00 X,
St = AL F T X F A X ) X oS TV AA FVYE XA e X VY X
Oy ol = Yav e Vo +AN00 X+ YA Vo X + L* = vevre — e X, — vy X, —o/ave X, —
v X, S X = ser X = X
Table 3 The statistics of the four fitted models
Models Statistics Responses
Mosture  pH Bx x a b* Hardness Adhesiveness Springness Cohesivene€hewiness
R 84.36 9760 9760 9469 9560 9164 9107 9569 12 42. 9006 9370
Linear Rzadj 8143 9650 9735 9369 9477 9008 8939 9HU8 3127 8320 9252
Rz-pred 7240 M70 9612 9132 9239 8610 8368 40 93. 2194 8335 88.76
Linear- 23 9%.04 9762 9845 9770 9730 9602 A.27 9839 70 95. 9466 95.78
Readj AU21 9653 9771 9663 9606 AI19 9162 5976 9371 9219 9384
SQuares Rz-pred 8209 8922 9510 9216 8916 8660 8061 85 93. 9248 7622 8102
Linear- R i 9703 9790 9531 9591 9200 9331 95.76 9942 903R2 9375
interaci Readj 7a 9513 9693 9315 902 8330 9023 0938 1668 8587 9086
Rz-pred 66.72 8713 9439 894 8567 7786 7806 29 87. 0.00 5742 80.79
23 9%6.22 9764 9875 982 9761 9638 9%651 9845 57 96. 9493 9583
Fulquadratic ~ Radj 9281 9552 9763 9681 9546 9312 9337 6970 9348 90.36 8208
Rz-pred 7142 8268 90285 782 8143 759 7373 45 90. 9069 61.68 69.35
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Table 4 ANOVA of the models for the responses

Moisture pH Bx L
Mean
Source DF o F P DF MS F P DF MS F P DF MS F P
souares
™M)
Regesson 6 786 5257 000 3 022 17579 000 3 759 21682 000 6 9391 9191 0000
Linear 3 1381 9236 000 3 022 17575 000 3 759 21682 000 3 1820 1781 0000
Xy 1 480 3213 000 1 064 51673 000 1 2098 529 000 1 185 181 0001
X 1 3662 1045 000 1 001 937 001 1 139 3066 000 1 400 3013 0000
X3 1 001 004 070 1 001 128 0274 1 040 1151 o001 1 4876 4773 0000
Souare 3 191 1278 000 - - - - - - - - 3 58 567 0010
XZ 1 515 3446 000 - - - - - - - - 1 19 18 01%8
X2 1 009 060 045 - - - - - - - - 1 29 28 0113
X& 1 013 090 0% - - - - - - - - 1 148 1448 0002
Interacion - - - - - - - - - - - - - - - -
XXo - - - - - - - - - - - - - - - -
XXa - - - - - - - - - - - - - - - -
XX - - - - - - - - - - - - - - - -
Resaual 13 015 - - 016 0001 - - 16 003 - - 13 10 - -
emor
Lackoffi 8 024 527 006 1 0002 1601 0003 11 004 227 019 8 16 008 025
Pueerr 5 002 - - 5 0002 - - 5 0001 - - 5 01 - -
AF A
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Table 4 ANOVA of the models for the responses (continued

ar b* Hardness Adhesiveness
Meanof
Source DF squares F P DF MS F P DF MS F P DF MS F P
Regesson 3 (3/252) 17579 000 6 1401 5234 0000 3 91033 5475 000 6 3984 1323 0000
Linear 3 02 17575 000 3 2665 990 0000 3 9108 5475 00 3 751 2574 0000
Xq 1 064 51673 000 1 1161 4332 0000 1 29724 1776 000 1 2787 @232 000
Xo 1 001 937 0016 1 136 051 0480 1 24541 14488 000 1 20441 6785 000
Xs 1 001 128 000 1 685 2558 0000 1 84 050 049 1 252 080 0370
Souare - - - - 3 1279 478 000 - - - - 3 218 778 0004
X¢ - - - - 1 248 918 005 - - - - 1 158 518 0039
X7 - - - - 1 1737 64 005 - - - - 1 537 1764 0005
X2 - - - - 1 005 00 082 - - - - 1 52 172 0211
Ineracion - - - - - - - - - - - - - - - -
XpKo - - - - - - - - - - - - - - - -
XXs - - - - - - - - - - - - - - - -
XX - - - - - - - - - - - - - - - -
Resduderor 16 135 - - 13 267 - - 16 1674 - - 13 30 - -
Lackoffi 1 1% 287 011 8 363 314 011 11 242 787 005 8 V1L 22 o0
Pueeror 5 0002 - - 5 115 - - 5 002 - - 5 173 - -
Table 4 ANOVA of the models for the responses (continued)
Springiness Cohesiveness Chewiness
Source DF MS F P DF MS F P DF MS F P
Regression 6 0.107 48.21 0.000 3 0.017 48.21 0.000 3 394770 79.21 0.000
Linear 3 0.094 4243 0.000 3 0.017 42.43 0.000 3 394770 79.21 0.000
X1 1 0.034 1534 0.001 1 0.003 15.34 0.001 1 107083 21.34 0.001
X5 1 0.242 108.8 0.000 1 0.032 108.8 0.000 1 1076438 216.8 0.007
X3 1 0.007 312 0.100 1 0.000 3.12 0.100 1 788 0.12 0.270
Square 3 0.120 53.96 0.000 - - - - - - - -
X4? 1 0.144 64.96 0.000 - - - - - - - -
X2 1 0.194 87.25 0.000 - - - - - - - -
X5? 1 0.091 40.34 0.000 - - - - - - - -
Interaction - - - - - - - - - - - -
X]_Xz - - - - - - - - - - - -
X1X3 - - - - - - - - - - - -
X2X3 - - - - - - - - - - - -
R';fr'gfa' 13 0.002 - - 16 0001 - - 16 4975 - -
Lackof fit 8 0.001 0.38 0.925 11 0.001 3.88 0.075 11 7058 11.88 0.055
Pureerror 5 0.004 - - 5 0.004 - - 5 393 - -
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Fig 3 (a) The interactive effect of gellatin and dye on
brix of peach pastille
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Fig 3 (b) The interactive effect of gellatin and peach

puree on brix of peach pastille
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Fig 1 The interactive effect of gellatin and peach
puree on moisture of peach pastille
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Fig 2 The interactive effect of gellatin and peach
puree on pH of peach pastille
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Fig 5 The interactive effect of dye and peach puree

on a* value of peach pastille
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Fig 6 The interactive effect of dye and peach puree

on b* value of peach pastille
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Fig 4 (a) The interactive effect of gellatin and peach
puree on L* value of peach pastille
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Fig 4 (b) The interactive effect of gellatin and dye
on L* value of peach pastille
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Fig 9 The interactive effect of gellatin and peach
puree on springiness of peach pastille
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Fig 7 The interactive effect of gellatin and peach
puree on hardness of peach pastille
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Fig 8 The interactive effect of gellatin and peach
puree on adhesiveness of peach pastille
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Fig 12 Sensory evaluation of peach pastille
containing different dye percentages

Yo

Slogee slafuinly (Siws LASIS s Ol SRl

Al 1A

Hold Values
Dye (%) 0.175

Peach puree (%)

Fig 10 The interactive effect of gellatin and peach
puree on cohesiveness of peach pastille
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Fig 11 The interactive effect of gellatin and peach
puree on chewiness of peach pastille
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Peach is a rich source pfcarotene pigments, which it seems, along withcaidant compounds may
have effective role in preventing from activity ke radicals in body. Formulation of novel fruit
products is a good topic for many researches dateteto this many of natural additive compoundsgeha
been used in their formulation. Hence, the aimhi study was to optimize the formulation of peach
pastille containing the dye extracted frdincrococcus roseus through response surface methodology. In
order to effect of the three factors, peach pu28e60%), gelatin (2.5-6%), and the extracted dy850
0.3%) was evaluated on some physicochemical aridrégxproperties of peach pastille through central
composite design. Linear model was suitable for pkl, a* hardness, cohesiveness and chewiness
properties, however linear-square model was sitidsl the other properties. The optimum formulation
of peach pastille containing the dye extracted fidroseus was included 40.6% peach puree, 4.48
/gelatin and 0.17% dye. At this optimum formulatidghe hardness, adhesiveness, springiness,

cohesiveness and chewiness properties were obsEredds, -421.7, 2.44, 0.51 and 2966.6, respegtivel
with 0.865 general desirability.

Keywords. Pastille, Peach, Gelatin, Texture profile analyRissponse surface methodology
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