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Table 1 Formula of muffin cake

Composition Amount (g)
Wheat flour 150
Egg 100
Sugar powder 90
Liquid oil 77

Baking powder 7

Milk powder 18
Water 56
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ool S gl Sis o LUl 6 ol it lakad il

OLes 5 gdela | as

e S L* axls s Sl a8l &0 4 ibe
Voo U (Lalls obew) il O auls 5 il o €500 oy,
o sed SO S5 A s cl e (Al k)
) SN 50T aels 5 das e OLES 1) je 3 5 e G,
s B¥ Lastls coul jame (Lalls e ) $)Y b (Lalls
wals 5 das o 0L 1y 555 5 ol G 4 1y Sy (s
Al e e (Lalls 5,5) VY B (Lalls D) =VYe 5100
g Sl o Slain bt nl S el e
Sl s pslas e A b 4B S S 503 S ag opile
RGB ) slas 038 Lo b .cs S )5 Image J 3l 5
[Ve] ds il G gla e la b* sa* L* o

ol oot 5 4525 V¥

LSS aw 5o ol SLlS by b b ) 581 CJB 5s Laesls
38 13 o 5 4 3550 SPSS (T i3l 5 51 eslin
g 5 SOl glaals di Oa5T 31 eSSl amslin sl

A2 eslizal Excel le 5 5 U ls ped s

Cow @L:J -Y
5 Jeol alie s S e e OLES bty LT =k
NV lasss 53 S PH e 5 WUT o sn 035530
Cdils 3 e (Gl e M| sy Sl e YA 5 T
0 gmo Oladad o301 i SIS o gt cpl 53 (P<t/00)
3y s gme O PH oy Sl g Ol 5 050 1t
- sdalie (Y) Jodr 5o a5 & Silan (P<t/00) Zils
s e Uspe g5t LT o g0 labad 02331 3 5
salld 40 pd 4y Cod (dle sladigod PH. ls sime 2alS
Loy o pH Jlis o rin oS (gysbas (p<e/00) Cosl sl
SLls sladi god 4 by o OF Jldie 0 208 5 Aol 505 4
A g e e Bl 410 5l b aBUT 6 g0 o3 10
o gn Dlalad 03533 a3 e PH Olje 28 e o
AL 0T 50 2 s Gl DS 5 s Jdae LT
S5 Gl Col 5 Caale Slews slge ol [YY 5 YY)

IPY] desl e s | gl slee pH 2als ol
= €l_> J,_..:.a Q\J_:.A LS‘J—' QJ\_AT Cowd 4 Lgl.ha.)‘.) 63 gd>=0

4S sl Olis Laesls :Kls avslie 540 duoys 1/04-0/04

e o bt 5 00031 Y

(st bro 550 52 (50 9o 5T N -¥-Y

oo PH s V-V Y- Y

b5 AACCO02-52 s, b bls sladsel PH s
Voo Ly Gsed 31 p S Ve e p e Jbe (S0 e pH
b sl SalS sl abe Lo 5 G (slos 53 e T 2 Lo
Oy s A 0303 OF 4y QS 22505 gl p3Y Oley 5 A
S oSS e PH s & G658 sl pHL 02 57 Gl
38 S 3 ok a5 3L U ploe L 53

Pl b O g3l —Y-1-Y-Y

A2 acsle AOAC-99/43 5kl oy, b P b Ol e
5o S Lol (5L s e 5 Sl 2p Ll &S (5 5k
adaly 5l pls b Olpe a5 it Lae) S 00 b gl s
el 3

e e S — (;.;L-.__-._.J. _mj i 6l s i

o e s T (;-—"—L-—".—J- Ul—ij e gl 0

o.:ébs UP RS = —Y-y-Y

o=l oLl AACC 10-50 iy, b oo 6 oS o500
Sl o S el TS s Lol s b 0 ge]
S Sl Ll 5 ealizal 1S slails 5l ez (5 S5l
At e baails JIS IS wils asiie o 4 bse O3
A et A gad e ladils S 03 et bam o
o e e

Glads 0 SSsda s Sl e gla S hs 2l le
b 5 b (L Al (SO Bels e Sladsasl A el
oy QLIS opled o L (Rl 53 3 IS Ay s
3,50 S 5l sltel i SOLLS 0 oled 5 slael o taS

[a] st o5

v

e K, —0-Y-Y
L e e b dle ladisad e ey S5 e
S ples alols s sl (Sl S el B* ja* L¥
o5 b dlams ;S oaes 3l eslizael b sy 51 S35

Glnas sad e 5 4ty Slalad 5l pliS s A elnsl Ve dpi

2. Rapeseed displacement method
3. 3Hedonic scale
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Table 2 The effect of pineapple fruit on pH

frTlliltepsileZceesf(ct:lrlrg) Peg:jﬁzg/f; of The pH of the cake in different days after baking
1 7 14 21 28

- - 7.540.011° 7.32+0.05° 7.24+0.026° 7.3+0.05° 7.26+0.013°
10 7.4+0.01%® 7.3+0.01%® 7.19+0.01%® 7.11£0.01° 7.18+0.01%

0.5 12.5 7.19+0.011¢  7.18+0.009" 7.11£0.04% 7.01£0.01° 7.15+0.028°
15 7.16+0.04¢ 7.104+0.05% 7.05+0.028% 7.00+0.01° 6.92+0.04°%°

10 7.35+0.05*  7.18+0.023" 7.18+0.01% 6.99+0.005° 7.12+0.04°

1 12.5 7.240.01¢ 7.08+0.03% 7.17+0.008% 7.120.001° 7.00£0.001°¢
15 7.2+0/001¢ 7.13+0.02°¢  7.14+0.011™  7.03£0.017°  6.90+0.001°%

10 7.25+0.05% 7.01£0.09¢ 7.1£0.08% 6.98+0.08° 6.85+0.04%

1.5 12.5 7.25+0.05%  7.11£0.009% 6.8+0.04° 6.85+0.08° 6.95+0.02%
15 7.35+0.05% 6.75+0.005° 6.97+0.039¢ 6.85+0.28¢ 6.82+0.04°

Means in the same column followed by different letters are significantly different at p<0.05.

6

e

Crude fiber, %a
(2] ra

0

Size of fruit pieces, cm 0

03 1 13

Fruit percentage. % 0 10 12.3 13 10 12.3 13 10 12.3 13
Treatments

Fig 1 Effects of different treatments on dietary fiber
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Table 3 Effects of different treatments on specific volume

The size of the fruit pieces

Percentage of

Specific volume Volume index (mm)

(cm®) fruit (%) (g/ml)

- - 3.9+01% 119.5+0.7°
10 3.8+0.4% 117.745.2°

0.5 12.5 4.1+0.4° 117.543.5°
15 3.5+0.1% 104.8+3.2¢
10 3.3+0.1% 106.5+4.9*
1 12.5 3.4+0.0°% 109.5+3.5>
15 2.740.1F 108+4.2%

10 2.940.1° 104+2.1°

1.5 12.5 2.940.1° 105+0.7°
15 4.6+0.4° 113.5£0.7%

Means in the same column followed by different letters are significantly different at p<0.05.

Table 4 Evaluation of sensory properties (color, appearance, flavor, texture and overall acceptance)

Muffin
The size of
the fruit Perce.ntage of Color Appearance Flavor Texture Overall
. 3 fruit (%) acceptance
pieces (cm”)
- - 4.37+0.51° 4.5+0.51* 3.75+0.88" 3.37+0.91% 3.5+0.75°
10 4.37+£0.51° 3.87+0.64" 3.62+0.91* 3.75+0.7° 3.87+0.81%
0.5 12.5 4.25+0.46" 3.75+0.7° 3.75+0.88" 3.62+0.91* 3.62+0.91*
15 4.5+0.51* 4.5+0.51* 4.25+0.88° 3.62+0.51% 4.00+0.75°
10 4.37+£0.51° 4.5+0.51* 3.5+0.75% 3.62+0.74% 3.75+0.7°
1 12.5 4.12+0.64" 4.5+0.51* 3.87+0.64" 3.62+0.74° 3.75+0.46"
15 4.62+0.51° 4.37+0.51° 4.12+0.64" 3.75+0.88" 3.87+0.35%
10 4.37+£0.51° 4.25+0.51° 3.87+0.64" 3.37+0.91* 3.62+0.91*
1.5 12.5 4.12+0.64" 4.00+0.75° 3.37+1.18% 3.25+1.16% 3.37+0.91*
15 4.62+0.51° 4.5+0.51* 3.75+1.16% 3.75+1.02% 3.75+0.46"

Means in the same column followed by different letters are significantly different at p<0.05.
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Table 5 The effect of adding fruit pieces on the color indexs

The si:':zccj3 ;)E Ctlrlne3 )ﬁuit Percentaz(ic)e) of fruit Shell color indexs
: a* b*

- - 47.7+4.5 20.1+1.0° 30.4+3.2°

10 47.5+1.6° 20.3+0.4° 30.0£1.6

0.5 12.5 47.8+2.2° 20.4+0.4° 30.7+1.7°

15 47.2+5.1° 20.2+0.2° 27.74+4.9°

10 47.6+1.5° 20.3+0.3° 30.1+2.1°

1 12.5 45.6+1.5° 20.14+0.4% 28.3+1.b

15 45.9+1.1° 20.3+0.2° 28.9+1.2°

10 48.3+1.3° 20.5+0.3% 30.3x1.7°

1.5 12.5 48.141.9* 20.140.4% 29.0+2.6

15 46.7+1.7° 20.5+0.5 29.442.9°

Means in the same column followed by different letters are significantly different at p<0.05.
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Table 6 The effect of pineapple fruit on moisture content

Thepsigcz;)iélr;i;m it (1)): g’jﬁzﬁ‘g The moisture content of the cake in different days after baking
1 7 14 21 28

- - 16.5+0.77%¢ 16.9+£0.6" 15.9£0.1°%°  14.7+0.4%°%"  13.7+0.9"°
10 18.7+0.4%% 17.5+0.38 17.1£0.35® 17.9+0.47%2 15.1£0.6"™

0.5 12.5 16.7+0.4%¢ 16.3+£0.5* 16.7+0.14% 15.8+0.8%¢  14.3+0.18%°
15 17.2+0.54% 16.7+£0.2"8 16.9+£0.4%%  16.6+0.20° 15.8+0.15

10 17.9+0.77¢ 17.6£0.2% 17.6£0.2%% 15.1+£0.95% 15.6+0.1%°

1 12.5 17.5+0.24ab¢ 17.1£0.34 16.4+0.6"% 13.2+0.55¢ 11.7+0.7%
15 17.7+0.34ab¢ 17.2+0.5"8 15.9+0.55¢° 14.1£0.2PF 14.8+0.5%4%

10 17.8+0.47¢ 16+0.7% 16.8+0.5%%® 16.9+0.8%%® 13.8+0.35°

1.5 12.5 18.6+0.14% 16.6+0.98 16.4+0.28% 150,78 12.9+0.4¢4
15 18.6+0.24% 15.9+1.18 16.5+0.45% 160,384 13.6+0.7°

Means in the same column followed by different letters are significantly different at p<0.05.
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Table 7 The effect of pineapple fruit on water activity (aw)
Thepsilezczsict}:ne})fm it (1)): gjﬁ;ﬁf; The aw of the cake in different days after baking
1 7 14 21 28
0.807™ 0.7927 0.769™°® 0.766™ 0.728%

0/5 10 0.795% 0.782% 0.773% 0.760° 0.771°
0/5 12/5 0.751% 0.763"°¢ 0.7714%® 0.7545% 0.730<
0/5 15 0.7797%® 0.7730® 0.77240® 0.770%% 0.7585

1 10 0.791%™ 0.789° 0.790° 0.761° 0.768°

1 12/5 0.7874%® 0.7737%® 0.750%°¢ 0.711% 0.684%

1 15 0.777 A% 0.780%%® 0.736" 0.7355% 0.7385
1/5 10 0.785 A% 0.769™°® 0.763% 0.757% 0.736"°
1/5 12/5 0.763 A 0.7714%® 0.764"° 0.745%%® 0.6945
1/5 15 0.764 A* 0.748%¢ 0.755%%¢ 0.7437® 0.70454%
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Pineapple due to nutrients is a desirable option to improve the nutritional value of supplemented
products. In this study, due to the increasing importance of production and use of enriched baking
products. The effect of size of parts (0.5, 1 and 1.5 cm cubic meters) and the percentage of fruits (10,
12.5 and 15 percent) on the quality of muffin properties were investigated. For this purpose, a
completely randomized design was used and the mean of Duncan test was used at 5% level. Increasing
the size of parts and percentage of fruit in muffin formulation resulted in decreased specific volume,
water activity, pH and fiber and moisture content in the samples compared to the control sample.
There was no significant difference between the values of skin color components with control.
According to the results of this study, the treatment containing 15% of pineapple fruits with 0.5 cm
cubic meters was introduced as the best treatment and had the highest overall acceptance level for
consumers. According to the results, the use of pineapple fruit has been effective in improving the
physico-chemical and sensory properties of the muffin samples. Sensory evaluation also showed that
adding different amounts of pineapple fruit to muffin formulations significantly reduced the texture
index, flavor, color and overall acceptance by increasing the replacement percentage of the produced
product compared to the control sample.

Key words: Pineapple, Enrichment, Functional, Muffin.
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