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The Optimization of Muffin with the Addition Dried
Sweet Pumpkin Powder

Sun - Mee Lee' - Nami Joo
Dept. of Food and Nutrition, Sookmyung Women's University

ABSTRACT

This study was conducted to develop a optimal composite recipe of a functional muffin including Sweet
pumpkin powder and to have the high preference to all age groups. Wheat flour was partically substituted by
Sweet pumpkin powder to reduce the content of wheat flour. This study has produced the sensory optimal
composite recipe by making muffin, respectively, with each 5 level of Sweet pumpkin powder(X)), sugar(X,),
butter(X3), by C.C.D(Central Composite Design) and conducting sensory evaluation and instrumental analysis
by means of RSM(Response Surface Methodology). Sensory items showed very significant values in
appearance, flavor, texture, overall quality(p<0.05), color(p<0.01), and instrumental analysis showed significant
values in lightness, redness(p<0.01), yellowness(p<0.001), hardness, gumminess(p<(.05). Also sensory optimal
ratio of Sweet pumpkin muffin was calculated as Sweet pumpkin powder 29.5g, sugar 72.6g, butter 79.3g,
and it was revealed that the factors of influencing muffin aptitude were in order of Sweet pumpkin powder,
butter, sugar.

Key Words : Sweet pumpkin powder, Muffin, Sugar, Butter, Optimization, RSM(Response Surface Methodology)
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Table 1. Variable and their levels for central composite design of Sweet pumpkin muffin

Coded-variables

Variable Symbol
2 1 0 1 2
Sweet pumpkin powder Xi 10 20 30 40 50
Sugar .63 50 65 80 95 110
Butter Xs 50 65 80 95 110
Table 2, Normal composition and increment of Sweet pumpkin muffin formula
Ingredients Content B/P" (%) 7 (%) Increment(g)
Sweet pumpkin powder(g) 30.0 17.65 533 +10
Wheat flour(g) 170.0 100.00 30.22
Sugar(g) 80.0 47.06 14.21 +15
Butter(g) 80.0 47.06 1421 1135
Egg(ml) 60.0 3529 10.66
Water{ml) 120.0 70.59 2132
Powder milk(g) 15.0 8.82 267
Baking powder(g) 7.0 4.12 1.24
Salt(g) 0.8 0.47 0.14
Total 562.8 331.06 100.00
" B/P: Bakar's Percent.
? T/P:True Percent.
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Table 3. Experimental combinations and data under various conditions of sweet pumpkin powder(Xy), sugar(X,), butter(Xs) and their
responses for physical properties of Sweet pumpkin muffin

Sample” Variable level Responses
Pox % % e BT e e Chere S G
SS ness
1 20 65 65 5.85 8.43 73.16 -3.46 4460 1291765 24.89 51.72 86.68
2 20 65 95 6.00 7.08 73.01 -4.04 4526 1165568  18.90 7127 91.76
3 20 95 65 6.05 9.27 72.76 -3.81 4410 1378242 18.92 46.86 88.74
4 20 95 95 5.40 8.33 72.32 -4.03 4286 1148210 2228 59.02 91.87
5 40 65 65 5.75 6.36 69.43 234 5122 1507125 19.92 66.80 103.10
6 40 65 95 5.45 5.21 68.83 241 5122 1284149  16.64 60.66 109.42
7 40 95 65 5.75 740 70.06 -2.51 5165 1417614 22115 54.96 114.54
8 40 95 95 540 7.50 69.81 -2.90 5182 1243245 18.83 49.39 117.53
9 30 80 80 5.65 8.23 69.79 -3.24 49.47 964611 19.52 47.16 73.59
10 30 80 80 5.60 7.81 70.29 -3.54 4804 1082776 19.88 4641 86.71
11 10 80 80 5.85 8.65 74.65 -4.99 35.90 87199  15.14 3821 57.99
12 50 80 80 515 6.15 67.84 -1.45 5460 1487940  15.02 45.83 105.94
13 30 50 80 5.65 6.46 70.45 -3.39 4934 1247279 1690 59.10 81.01
14 30 110 80 5.70 7.30 69.41 -3.49 4759 1177937 19.28 42.19 89.41
15 30 80 50 5.60 8.06 7047 353 50.08 1733183 2240 43.78 107.73
16 30 80 110 545 9.67 69.78 -3.64 4851 1096579 15.92 49.40 119.31

" The number of experimental conditions by central composite design.
Xi : Sweet pumpkin powder(10g~40g)

Xz : Sugar(50g~110g)

X; : Butter(50g~110g)

Table 4. Polynomial equations for physical properties calculated by RSM program for mixing of Sweet pumpkin muifin

Responses Polynomial equaton” R?Y p-value

Y)Y = 3.469097 - 0.009271X, + 0.018681X, + 0.053264X; - 0.000313X,% + 0.000292X,X,
+ 0.000055556X," - 0.000125X:X,; - 0.000472X;X; - 0.000111Xy"

Yy = 15073403 - 0.145083X; + 0.127472X, - 0.255500X; - 0.001550X," + 0.001033X,X,
- 0.001267X," + 0.001033X:X; + 0.000922X:X; + 0.000939X;>

Y; = 84559306 - 0.510542X; - 0.057111X; - 0.023028X; + 0.003013X," + 0.002250X,X,

Height 0.7504 0.2051

Baking-loss 0.7924 0.1340

1 *%

Lightness - 0.000122X7 - 0.000217X:X; + 0.00003333X:X; + 0.000094444X,2 09341 0.0064
Y, = -5.862292 + 0.049792X, + 0.010111X, + 0.018222X; + 0.000425X,” - 0.000267X:X, "

Redness - 0.000055556X," + 0.000283X:X, + 0.000022222X:X; - 0.000217X; 09393 0001
Y5 = 36311875 + 0.629313X, + 0.007819X; - 0.052653X - 0.008763X,2 + 0.003275X,X, en

Yellowness - 00003221 + 0.000625%:X, - 0.000961X:X, + 0.000600X’ 09787 00002

- _ _ 2
Hardhess Yy = 5204625 + 3228.633333X, - 26975, - TA507X: + 390.686250X,2 - 166.278333%:X, 0856l 0053t

+ 209.905000X," - 34.263333X:X, - 30.682222X:X, + 434.652778X:

Y = 40.994583 + 0.442271X; - 0.275347X; - 03109865 - 0.011550X,7 + 0.005842X,X,
- 0.001789X," - 0.003308X:X; + 0.005172X:X, - 0.000600X:>

Yy = -13.567500 + 3.248042X, - 0.891611X; + 1.553444X; - 0.011913X,” + 0.005000X:X,

cohesiveness 0.6879 0.3297

0.5462 0.6323

springiness + 0.004289X:" - 0.036183X:X; - 0.003789X:X, - 0.000217X,
. Yo = 320402292 - 0.370250X, - 0.938889X, - 5.555778X; + 0.004537X, + 0.014483%.%, 08196 0037
EUMIMINESS +0.005622X," + 0.000917X:X; - 0.002933X:X: + 0.037078X;2 : :

VX : Sweet pumpkin powder(g), X: : Sugar(g), X3 : Butter(g)
7YY Intensity score of the attributes

¥ R® is coefficient of determination

*p<0.05, *¥*p<0.005, ***p<0.001
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Figure 1. Response surface for physical characteristics of Sweet pumpkin muffin
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Table 5. Experimental combinations and data under various conditions of Sweet pumpkin powder(Xi), sugar(X,), butter(Xs) and their

responses for sensory properties of Sweet pumpkin muffin

Sample” Variable level Responses
No. Xi X2 Xs Color Appearance Flavor Texture Overall quality
1 20 65 65 450 4.00 3.83 4.00 417
2 20 65 95 433 3.67 417 4.50 483
3 20 95 65 517 5.00 4.00 4.00 3.67
4 20 95 95 5.00 5.00 4.67 4.50 4.00
5 40 65 65 433 417 5.00 3.67 433
6 40 65 95 433 4.17 417 4.50 4.50
7 40 95 65 450 3.83 3.67 4.17 433
8 40 95 95 4.83 3.83 333 3.67 3.83
9 30 80 80 5.33 467 517 417 5.67
10 30 80 30 517 533 517 4.00 533
11 10 80 80 3.50 4.00 333 4.67 3.50
12 50 80 80 333 333 317 3.67 317
13 30 50 80 3.83 367 3.67 4.67 5.00
14 30 110 80 4.33 417 450 433 4.17
15 30 80 50 4.83 483 4.17 317 4.67
16 30 80 110 5.50 3.50 4.33 3.67 3.50

Y X,: Sweet pumpkin powder(g), Xa: Sugar(g), Xs: Butter(g)

Table 6. Polynomial equations for sensory properties calculated by RSM program for mixing of Sweet pumpkin muffin

Responses Polynomial equatonl) R*? p-value
Sofiness Y, = 4068542 + 0.035229%; - 0.010625X; + 0.203792Xs + 0.000212X" - 0.000275X:X, 08792 0.0340*

Overall quality

+ 0.000461X," - 0.000558X:X, - 0.000739X,X; -

Ys = -19.056319 + 0.366625X; + 0.175361X; + 0.322000X3 - 0.005413X,> + 0.000550X,X,
- 0.001017X;" - 0.001100X:X; - 0.000556X:X; - 0.001572X;’

0.000739X;

0.8864  0.0238*

D Xy Sweet pumpkin powder(g), Xa: Sugar(g), X butter(g)
) p2 Lo Lo

R” is coefficient of determination
*p<0.05, **p<0.005
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Figure 2, Response surface for sensory characteristics of Sweet pumpkin muffin
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