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Abstract

This study was done to evaluate the physicochemical and sensory properties of muffins with the addition of pow-
dered tangerine peel (PTP). The pH of both the raw muffin dough and the baked muffins with the PTP decreased
as the amount of PTP increased. The volume of the muffins was reduced with increased of amounts of PTP. The
baking loss rate of muffins was demonstrated to be 11.13% in the control with 10% and 15% in the PTP added
muffin, respectively. The texture of the muffins became more compact with increased amounts of PTP observed in
a CreambScan analysis, while the crust thickness of the muffins was reduced from 0.14 cm to 0.05 cm. Furthermore,
the void shape inside the muffins did not display a significant difference by the addition of PTP. The a and b values
of muffin color were elevated with increases of PTP, while the L value was reduced. The textural properties of the
muffins were changed by the increase of PTP. In sensory intensity tests, the inner color of the muffins changed sig-
nificantly among treatments, whereas the size and uniformity of the void did not change compared with those of
the control. However, the hardness and moistness of the muffins in the sensory preference test showed an erratic
trend between the control and treated batches. The sensory scores of sour and tangerine flavors showed significant
differences among treatments with increased PTP. The best sensory scores from the muffins were obtained at TP5
in the preference test and TP10 in texture, flavor and taste.
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Table 1. Formulas for muffin preparation.

Ingred; Sample

neredients (¢) CONT"  TP5®  TP10¥ TP15"
Weak flour 1000 950 900 850
Sugar 600 600 600 600
Tangerine peel powder - 50 100 150
Margarine 300 300 300 300
Egg 300 300 300 300
Milk powder 75 75 75 75
Baking powder 50 50 50 50
Salt 12.5 12.5 12.5 12.5
Water 600 600 600 600

DCONT : 0% Tangerine Peel Powder, 100% Weak flour
2 TP5 : 5% Tangerine Peel Powder, 95% Weak flour

9 TP10 : 10% Tangerine Peel Powder, 90% Weak flour
YTP15 : 15% Tangerine Peel Powder, 85% Weak flour
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Table 2. Operation conditions for texture analyzer.

Mode Force/Tension
Option T.PA
Sample size 25x25%25 mm
Probe type 25 mm cylinder
Pro-test speed 3.0 mm/sec
Test speed 1.0 mm/sec
Distance 10 mm
Trigger force 20¢g
Trigger type Auto
Time 5.00 sec
Fas=
Dough weight Muffi ight
Baking loss rate(%) = (Dough weig u in weight) x 100
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Table 3. Proximate and acid analysis of tangerine peel powder.

Components Content (%)
Moisture 11.64
Ashes 2.05
Carbohydrate 69.97
Protein 54
Crude fat 2.17
Crude fiber 8.77
Citric acid 0.15
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Table 4. The change of pH in muffin dough depending on addition of tangerine peel powder.

CONT TP5 TP10 TP15

Dough pH 7.76:0.03° 7.68+0.01° 7.46£0.01° 7.390.03¢

0 day A8 2340.03° A7.78+0.02° A7.40+0.01° 46.99:40.01¢

| day B8 12+0.01° 87.56+0.01° 87.29+0.01° B6.88+0.08"

Muffin pH 3 day §.01£0.01° ©7.4240.01° ©7.1040.01¢ €6.79:£0.09°
5 day 07.97+0.01° D739+0.01° D7.04+0.01° D6,70+0.01¢

*4Means with in a column by the same letter are not significantly different (P < 0.05)
A0 Means with in a column by the same letter are not significantly different (P < 0.05)
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ZTE 17602 7V =& FAE HAFUA,
S H7FESE pHe HolAe AFe B
F T} o] A3 Kim & Song(2010)2] A7+ Azl HY
gt A3E HAFAom Hrteo] BoldrE {24l 2t
o]& HAFUTh HAL AxFY pHe tlEL0] 82328
2 7P =9kow TP 5+ 7.78, TP 10°] 7.40, TP 157}
6.99% F7}Eo] EoldFE pHE WolAs= AL & +
AN, FoHQl ol E HAFATt Hae] A4d A
oA 19 & xS 812, TP 5 7.56, TP 10&
729 TP 155 6.88% A% FY HT} pH7F Solxl= A
S B, 3Y FolE thxFo] 801, TP 57} 742, TP
1001 7.10, TP 157} 6.79 o]9oH Az F 59 ZFol&= o
Z3+o] 797, TP 57} 7.39, TP 10°] 7.04, TP 157} 6.702
2 F7tFe] solErE A7 5 pH7F HobAd /94
ol z}olE HPom, o] AF=(Kim et al, 2008)2] THA]
vl Ao Az B FF EA9 Aot e ARE Ko
FA

= o) 22 &Vt ofEel S2A &Y

g v B YriEs gdEste] Az mue] Ry,
2 Eo]E Table 591 YERAS]
A7FeHA] e i xFo)
17777mLE 714 HAow, TP 5% 111.99mL, TP 10
105.88 mL, TP 157} 94.77 mL& 72 3] B2 HA7}eko]
Bold s Fu7t Fopx= Aoz yeiyth 7 3y

2T =
o] & citric acide] GO Z thMZ o] k7l £ FAbo)

NS Aoz A7tEY, ol &g Hrig HA
EX(An et al, 2010)%} A ELS H713 w3
—E—/‘*(Kim & Kang, 2011)°] &3k AFANN= H7}
Vs Fu7F Zotxitta skt 7h F%
S HAVeHA e iz e Ay e H
TIE FolFQl Aols Hom 5%t élfé% TP 59}
10% 71 A3 TP 102 F9F 2l RJo]& Ho|x| &9
3 15% AT TP 155 F2 32 2ol & BoF3 )

ZAE tj&xo] 53322 7P 9o 7S BHolFQ A,
g Iy Bdg Hrpek TP 571 53.56, TP 100] 53.67,
TP 157} 53.998 Yeh} 2431 2fo] & HTh

v &A L& o] 1.09, TP 571 1.08, TP 10°] 1.08,
TP 157} 1.092 7= 33 2 Hriegol w2 F205<
2ol & BT = eSkTh

w7 4L RS do| AFate] 579l ST
H|Zo] W& A HY =714 A= S7]|= wA A
A A E =Y 2T 11.13%E 7P 4o Bgton,
TP 157} 10.00%= 7Fd 57] &4do] AJAL, o] Ad=
AL E H7F W] 24 EA4) #3E An et al.(2010)9]
AT Azt e A3E HoFen ke ] £ae
A7bekel wheba] {2121 xfo] & HoJF]t

Fole g ¥y EES HUPEA &L gzl
6.76cmZ 7 E=%oW TP 5% 6.66cm, TP 102
6.60 cm, TP 15 6.58 cm= 7H& 73] B H7}eko] Hof
GFE ol FA7F oA E AL & F Ao, gz
T2+ TP 5= f+9AQl 2pelE o Halow 9 TP
10, TP 155 242 o) HoFlom B A3 Az
£ Shin et al.(2008)2] B2Zd] 7} F7F HH Alx =4

o 1o, 1o
2 iy

d
o e ofN m X

B
i M

3
o

Table 5. The physical properties of tangerine peel powder added muffins.

Sample CONT TPS TP10 TP15

Volume (mL) 177.77+0.04* 111.99+0.03° 105.88+0.07° 94.77+0.05¢
Weight (g) 53.32+0.01° 53.67+0.01%® 53.56+0.01% 53.99+0.00°
Specific volume (mL/g) 1.09+£0.00™ 1.08+0.00 1.08+0.00 1.09+0.00
Loss rate (%) 11.13+£0.01* 10.92+0.02° 10.53+0.06® 10.00£0.04°
Height (cm) 6.76x0.01* 6.66+0.02% 6.60+£0.01° 6.58+0.00°

*4Means with in a column by the same letter are not significantly different (P<0.05)

NS: not significant
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Table 6. Image characteristics of tangerine peel powder added muffins.

Sample CONT TP5 TP10 TP15
Crumb Fineness 549.33+0.08° 675.2240.06° 703.77=0.04" 743.33%0.05°
Elongation 1.230.06™ 1.2120.07 1.26+0.10 1.200.08
Crust Thickness (cm) 0.14+0.04° 0.08+0.01° 0.07+0.00% 0.05+0.00°

*4Means with in a column by the same letter are not significantly different (P<0.05)

NS: not significant
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Table 7. Color changes for muffin depending on amount of
tangerine peel powder.

L a b
CONT 73.72+0.05* 3.83+0.03¢ 21.68+0.05¢
TP5 66.51£0.01° 10.17+0.02¢ 35.34+0.02°
TP10 63.35+0.03¢ 12.07+0.01° 39.29+0.06
TP15 60.39+0.01¢ 13.05+0.00* 39.39+0.03*

*4 Means with in a column by the same letter are not significantly
different (P < 0.05)
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Table 8. Texture profile analysis of tangerine peel powder added muffins.

Texture Storage day
Parameter Sample
0 1 3 5
CON P262.26+0.01° €382.63+0.04 5564.40+0.01° 4623.93+0.03°
TP 5 2259.00+0.10° €393.10+0.12° £495.43+0.04° 4607.06+0.03"
Hardness (¢) TP 10 P183.30+0.04° €352.36:0.12¢ B464.90+0.03 A561.20+0.03°
TP 15 €305.83+0.08* 5598.50+0.09° A764.13+0.05° 4819.75+0.06
CON NS0.73+0.06™ 0.03+0.05™ 1.2620.05™ 0.53£0.01™
Adhesiveness TP 5 N50.76+0.02 0.26+0.06 0.53+0.06 0.73+0.02
TP 10 N50.93+0.01 0.13+0.01 0.36+0.06 0.03+0.03
TP 15 N50.03+0.08 0.10+0.04 1.20+0.08 0.66+0.06
CON NS1.33+0.01™ 1.42+0.04N8 0.87+0.01°¢ 1.34+0.05™8
.. TP 5 N$1.36+0.01 1.23+0.03 1.37+0.04® 1.14+0.04
Springiness TP 10 NS] 3840.02 1.340.03 1.440.03° 1.03£0.06
TP 15 AB1.15+0.02 AB1.33+0.03 B1.10+0.03° A1.73+0.01
CON N$178.90+0.03™8 235.91+0.09M 227.83+0.07™ 230.64+0.07
Chewiness TP 5 N$213.86+0.03 171.48+0.05 176.89+0.05 213.54+0.08"
TP 10 N$143.75+0.02 143.14+0.06 122.18+0.01 206.80+0.06"
TP 15 €160.15+0.03 AB290.98+0.07 B€225.62+0.05 4335.36+0.02°
CON 5138.34+0.03° A152.87+0.01° A157.35+0.04° £162.75+0.01°
Gumminess TP 5 5133.29+0.05" AB136.75+0.01° AB150.3420.01° £152.54+0.02°
TP 10 105.29+0.04° £122.96+0.02° AB138.36+0.01° A140.55+0.04°
TP 15 B157.18+0.04° A194.83£0.01* A207.11£0.04 A217.51£0.00*
CON 40.51+0.01° 0.36+0.05™ €0.27+0.00™ 0.22+0.01™
Chohesiveness TP 5 40.51+0.00° 50.39+0.03 L10.27i0.02 0.22+0.04
TP 10 40.53+0.01° 80.39+0.02 €0.28+0.01 £0.22+0.00
TP 15 A0.57+0.00° 80.42+0.03 €0.28+0.01 £0.24+0.01
CON 40.23+0.00" 80.16+0.01™ €0.11+0.01™ €0.09+0.00™
Resilieness TP 5 40.25+0.01° 50.17+0.02 €0.11+0.00 €0.09+0.01
TP 10 40.28+0.01° B0.17+0.01 €0.10+0.00 €0.10+0.00
TP 15 40.22+0.01¢ 50.14+0.02 €0.11+0.00 0.09+0.00
**Means with in a column by the same letter are not significantly different (P<0.05)
A0 Means with in a column by the same letter are not significantly different (P<0.05)
NS: not significant
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Table 9. Sensory evaluation for intensity test of tangerine peel powder added muffins.

Crumb G.ram Uniformity Firmness Springiness Moistness Sourness Tangerine

color size Flavor

CONT 1.58+0.01¢  4.31+0.02%°  3.48+0.03"  3.79+£0.02°  3.82+0.03"  4.51+0.01° 1.62+0.01¢ 1.62+0.01¢
TPS 3.37+0.02° 4.34+0.03 3.51£0.03°  3.65+0.03° 4.24+0.02 4.65+0.02% 3.31+0.02° 3.34+0.02°
TP10 4.79+0.02° 4.62+0.02 3.82+£0.03°  3.51+0.02° 4.20+0.02 4.65+0.02°  3.89+0.02° 4.03+0.02°
TP15 5.65+0.02° 3.96+0.03 4.73£0.03*  5.37+0.02° 3.75+0.02 3.65+0.02° 5.31+0.02° 5.48+0.02°

*4Means with in a column by the same letter are not significantly different (P<0.05)

NS: not significant
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Table 10. Sensory evaluation for preference test of muffin with tangerine peel powder contents.

Appearance Texture Flavor Taste Overall acceptance
CONT 3.5440.01¢ 3.84+0.02¢ 3.66+0.02° 4.15+0.02° 3.204+0.02°
TP5 5.69+0.01° 4.77£0.01° 4.54+0.01° 4.67+0.01° 4.49+0.01°
TP10 4.67+0.01° 5.64+0.02° 5.64+0.02° 5.67+0.02° 5.45+0.01°
TP15 3.154+0.01°¢ 3.64+0.02° 3.18+0.02° 3.61+0.01¢ 3.01+0.02°

*4Means with in a column by the same letter are not significantly different (P<0.05)
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