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Quality Characteristics of Pound Cake with Citrus mandarin Powder during Storage
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Abstract

Pound cakes were prepared with Citrus mandarin powder(CMP) cultivated in JeJu Island, Korea. The impact of CMP
amount level, which was incorporated into wheat flour by the ration of 0, 5, 10, 15, and 20% based on a flour weight,
on the rheology and sensory profile of the pound cakes was measured. Moisture content of 13.70%, crude protein 5.12%,
crude lipid 1.30%, crud ash 1.92%, respectively. Also evaluation was performed on the changes in physicochemical
properties of the pound cakes during storage at 4 and 30C. According to the amylogram, gelatinization temperature of
the control dough was 63.35C and those of the dough with CMP were 63.85~66.55C. Maximum viscosity of the dough
was 686 B.U in the control, those were 575 B.U, 553 B.U, 504 B.U and 401 B.U in the dough with 5, 10, 15, and 20%
CMP, respectively. The retrogradation degree(setback value) of CMP dough was 31~57% lower than that of the control
dough under the same conditions. Water holding capacity of pound cake was increased gradually in proportion to the
amount of CMP. The CMP addition decreased the brightness(L) of pound cakes but increased redness(a) and yellowness(b).
Hardness of pound cakes was significantly increased by CMP addition, while springiness, adhesiveness and cohesiveness
were decreased. Based on sensory evaluation, pound cakes added with CMP were not significantly different in color and
texture, while that of 10% CMP was significantly high in taste, flavor, and overall preferences, compared to the control.
pH of pound cake with CMP was decreased during storage, showing that pH of CMP samples was lower than the control.
Titrated acidity of pound cake with CMP was increased rapidly from storage for 10 days, which the changes in degree
was fast in accordance with CMP amount. The Hunter's color value of pound cake with CMP was decreased, as the
storage time proceeded. In the samples prepared with CMP, the firmness, adhesiveness, gumminess and chewiness was
increased as the storage time proceeded, while springiness and cohesiveness was decreased.

Key words : Pound cake, Citrus mandarin powder, quality characteristics.

M B vonoid A4, cellulose, hemicelluloss, pectin, limonoid & A
=

1022

LA EA g eko] =T Park et ol 1998). 53] Hlar &FX
- = ST ark éerf a S HoTT =
Ee 3N Rutaceae) FE<E(Citrus)oll S3le JEE Heddd t}o | =K o . )o -
o a1 o . o ZollE flavonoidet 2ol d-f71 Bel EfH e Fez
< XA, SHEL Citrus unshiu M 5= Citrus mandarin L
" - B 3E 5 gItiRhyu et al 2002). ZEFF2] flavonoide T4t
o2 Ba23 gty e EX AFL s, S Fd < . L . g9 s
1:;‘{',0]1,]. 1:1].5 = o]—/\]O]- EHE_Q] %\,}H X]HP_TL]- I 2 = §]' Z}'g', ‘i_%ﬂﬁl 7\2138'9’] oﬂtg-’ B—c}ﬂ, 5JHP°]?4£; E’i@ %74‘
~- gl o T 1l - - -
G eR e T g mARS 23 28 So] Rudw gtk Aol 3%

Al Al9olthYang YH 1994). $-eluve}l 22 50 el
Hl-&ol 2]zt glovt 53 A2 e 4 9lon, 99%
ool AFEolA A= glow, I F 98%= 2FHEZ
o]thSong et al 1998). &< Vg C ko] & I
4 AFoEN IR v La =2 38 Fou AF F&

J =&& 1, £3] I3l essence oil, carotenoid 2 fla-

" Corresponding author : Gil-Man Shin, Tel : +82-61-750-
3693, Fax : +82-61-750-3690, E-mail : sgm@sunchon.ac.kr

2 veby pel €9 FadEde ZAE T g3 F
o) 2718 dASe a3}, 28 9l =) ¥n
3 LA UTHCha et of 1999, Sohn & Kim 1998, Monforte
et al 1995). 0|23 ZHgdl et Ar2e FER AL T
2kt 31AkslA (Kang ef al 2005), P14 5307052 gk
Ko et al 2006), D7FFZF citric acid F3N(Ko ef al 1997),
2g o] 43 g B8 TS 3] F2E S4(Bae o
al 2002), 72 3] B 7ANS Fr1e el 4 E4(Kyung



18(6): 1022~1031 (2008) g BuE 3ot 9
et al 2002) o1 Ut} webA ghe] 4wl FH3E 93 7k
94 THFR o) 83 &%ﬁ}"\ wete 2 g BEE ek
< W FeeAolae] 4 54 AR
R
1. A8 M=
B Aol SR T BR006K) S AF BENES

FHAFLOA A 98 a0 52 Az 24414 100
mesh2 A|Z2E #AEFL A g2 28310 e Ao]Ae]
Ass WIEEEE 158, gD, doAade(ZE s,

AFAE), 2EEAY, BAG), AN T, ALAD),
7 HI(HE W=, %‘/}), ReiYE 2=, $285) @
(BB, AT, KAz, 4r7hE AHEEHATh

2. eFo|3 e Mz iy
Aol e - (creaming method)ol] 2Jdted A=

) FeAelae Ag wghe 7HE B 0~20%7)
A A713k Table 13 2o] wigtslg o, 4% 24 Flg

13} 2t} &, ¥HE7|(KM-800, Hobat. Co., USA)oﬂ njrke

(s}
R

=A0lze] A

B

o oA 1082
shieh Wk,
A= W T
283t g o]

aq
N Ji'

(Han Young Co., Korea)el| &

R *m“’ﬂ Ak
E?Jﬂ'* g3 s d
E2F 9o 1A17F ¥hdgh 3 10 mm
A Alg 2 AMEE T

fu—

3. mhEeAol3e] &4

C(1984)) wh
;;1. K}leah i,
f“’é slsigon &

sl

2) Amylogram &%

W5 qtio Eol WA T AN AT SIS Y 0~20% Z= T%-% AH7I%E amylogram 78 - Micro/Vis-

23 3O R 28 Bt wiAE B g FEAE

3B A HAEA s Ae T 24g 343 VU co/Amylograph(Brabender Measurement & Control System,
Germany)& AH&8to] AT =, 12% W= 1 & 100

vo gpe A =4 a]-‘ oz}
Table 1. Formulas of pound cakes with the content of mLe] bowle] &2 ThE 30T IO—‘E“} st & 714
Citrus mandarin powder (g)
Samples”  Citrus mandarin powder (%) L Weighing ingredients

Ingredients Control 5 10 15 20 |

Flour 1,000 950 900 850 800 ’ Mixing margarine(2 min.)

Citrus mandarin powder 0 50 100 150 200 |

Water 200 200 200 200 200 l Addll’lg sugar, salt, emulsifier & 1nixing(3 mm)

Sugar 800 800 800 800 800 !

Salt 010 10 10 10 [ Mixing eggs(10 min.)

Margarine 600 600 600 600 600 '

. 5 Adding flour, Citrus mandarin powder, baking powder,

Baking powder 20 20 20 20 20 milk powder, water & mixing(2 min.)

Milk powder 20 20 20 20 20 )

Egg 800 800 800 800 800 L Panning(600 g per pan)

Emulsifier 20 20 20 20 20 }

Total 3,470 3,470 3470 3470 3470 \ Baking(ca. 190°C, 170°C, 40 min.)

Control” : Wheat flour with none Citrus mandarin powder. |

5% : Wheat flour with 5% Citrus mandarin powder. ] Cooling(180 min.) T

10% : Wheat flour with 10% Citrus mandarin powder.

15% : Wheat flour with 15% Citrus mandarin powder.

20% : Wheat flour with 20% Citrus mandarin powder.

Fig. 1. Flow diagam for pound cakes by the creaming me-
thod.
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Table 2. Operation condition of texture analyzer for pound
cakes with concentrated Citrus mandarin powder

Classification Condition
Test speed 1.0 mm/sec.
Distance 5.0 mm
Time 5 sec.

Load cell 25 kg
Sample height 0.5 mm

Calibrate probe 20.0 mm aluminium cylinder
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Table 3. Proximate composition of Cifrus mandarin powder and flour (%)
Classification materials” Moisture Crude protein Crude lipid Crude ash
Citrus mandarin powder 13.70+0.20 5.1240.09 1.30+0.04 1.92+0.07
Flour 13.60+0.20 7.70+0.25 1.40+0.56 0.80+0.12
D Samples are the same in Table 1.
Hp<0.05). Ag L 10% H7P7HA]E breakdowno] Z71815]

2ol 7k AR L2, ol L] FFMiller & Hosney 1993), U
7S] Az B, A 24 59 Ajolg 37 @rkKang &
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Table 4. Amylogram characteristics of flour with Citrus mandarin powder

D
Samples Control

Citrus mandarin powder(%)

Classification 5

10 15 20

Initial pasting temp.(‘C)” 63.35+ 0.77°

63.85+ 1.90°

65.70+ 0.84° 66.40+ 0.49° 66.55+ 0.99°

Peak height (B.U.) : P 686.00+26.87  575.50+43.13° 553.50+44.55 504.50+51.62%°  401.00+36.77°
Temp. at peak height(C) 90.15+ 0.21° 89.85+ 0.77° 89.50+ 0.14° 88.90+ 0.99° 90.20+ 0.28°
Viscosity at 95°C(B.U.) 587.50+19.09"  483.00+38.18° 444.50+26.16° 385.50+55.86 399.00+33.94°
After 30 min heighyB.U.) : H 474.50£13.44*  331.00+31.11° 259.00+19.80° 218.50426.14°  198.50:£14.85°
Height at 50°C(B.U.) : C 1,056.50£50.20°  731.50+71.42° 574.00+£52.33° 493.00+50.91° 447.50+33.23°
Breakdown P-H 211.50£13.44°  244.50£12.02°  294.50+24.75° 286.00+25 46" 202.50+22.63°
Setback C-H 582.00£37.48"  400.50+38.89" 315.00:31.82°  274.50+24.75° 249.00+19.80°

D Samples are the same in Table 1.

& Temperature at which the initial rise in curve reached 10 B.U.

¥ Values are mean+SD. Values with different superscripts in a row are significant at p<0.05 by Duncan's multiple range test.
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Table S. Proximate composition of pound cakes with Citrus mandarin powder ()

Samplesl)

Citrus mandarin powder (%)

Classification Control 5 10 15 20
Moisture 28.87+0.29% 28.75+0.17° 29.26+3.44° 29.62+2.03* 29.41+0.34%
Crude protein 6.42:+0.04° 6.31%0.02° 6.26+0.20° 6.1340.17° 6.07+0.13
Crude fat 18.93+0.03 18.85+0.04° 18.610.02° 18.40:£0.06° 18.370.04°
Crude ash 0.800.01° 0.870.02° 0.87+0.01% 0.88:£0.00° 0.87+0.08%

D Samples are the same in Table 1.

% Values are meantSD. Values with different superscripts in a row are significant at p<0.05 by Duncan's multiple range test.
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Table 6. Changes in pH of pound cakes with Citrus mandarin powder during storage for 20 days at 30T

Citrus mandarin powder (%)

Samplesl) Control
5 10 15 20
0 7.6940.26" 5 6.97+0.00°, 6.32+0.01% 5.85+£0.00% 5.48+0.01%
Storage 5 7.2340.09% 6.74+0.07°, 6.19£0.01°% 5.58+0.09% 5.4240.01%8
time 10 7.1240.04% 5.6320.13% 4.97+0.29% 4.53+0.05% 5.3420.01%
(days) a be b d b

15 6.0520.04% 4.5240.34%; 4.160.14% 4.0240.03% 4.8740.11%

20 5.760.04% 3.59+0.05% 3.9040.07% 3.77+0.02% 4.090.06%

b Samples are the same in Table 1.

? Values are meantSD. Values with different superscripts in a row(a~¢) and a column(A~D) are significant at p<0.05 by Duncan's

multiple range test.
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Table 7. Changes in titrated acidity of pound cakes with Citrus mandarin powder during storage for 20 days at 30T

(mg/100g)
Samples” Control Citrus mandarin powder (%)
5 10 15 20

0 1.90+0.17%% 4.30+0.34% 7.4040.22% 11.10£0.39% 14.40£0.79%

Storage 5 2.57+0.15% 4.98+0.75° 5.99+0.14% 11.910.75% 13.01£0.97%
time 10 3.40+0.24% 11.05+0.81% 11.62+1.99° 14.0342.23%¢ 17.78+3.52%

(days) 15 8.3340.14% 11.96+2.03% 22.36£1.82% 35.89+1.63% 40.7143.96%
20 9.62+0.17°5 29.1542.42°, 29.3541.65%4 41.79+4.68"4 52.78+6.40°4

b Samples are the same in Table 1.

? Values are mean+SD. Values with different superscripts in a row(a—~e) and a column(A —~D) are significant at p<0.05 by Duncan's

multiple range test.
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Table 8. Changes in Hunter's color value of pound cakes with Citrus mandarin powder during the storage for 20 days

XL S

Kolrlot RAFRSEH

at 30C
N Citrus mandarin powder (%)
Samples Control 5 10 15 20
0 80.39+0.432, 77.000.18% 75.42+0.08% 73.960.05% 72.8440.06°5
5 79.76:0.30° 76.800.12°5 75.10+0.40°% 72.39+0.27% 71.80£0.41%
L 10 79.110.35% 68.930.40°% 72.31£0.28% 64.95+0.05° 71.22+0.14%
15 78.99£0.12° 62.3120.18% 50.73+1.53% 47.05+0.85% 68.44+0.13"%
20 71.53+0.32% 38.50:£0.56% 49.79+0.44° 42.58+0.15% 55.08+0.32°%
0 -0.7520.12°% 0.46:+0.23% 1.4040.20° 2.9520.11% 3.910.07°4
Storase 5 -0.95£0.20° 0.1740.07% 0.7520.10% 2.05+0.19% 3.89+0.10%
timaeg a 10 -1.7540.08% -0.5340.14% 0.62+0.13% 0.74+0.01% 2.85+0.10%
(days) € d c b a
15 -2.11£0.10% -0.80:0.07% 0.07+0.21% 0.32+0.12% 2.710.12%
20 -2.24+0.22% -0.99:£0.02% 0.0420.16°¢ -0.27+0.36% 1.01£0.02°
0 32.9240.22°% 36.92+0.04% 39.05+0.21° 40.80+0.08°s 43.34+0.29%,
5 32.7620.54° 34.1240.26% 37.00£0.38% 38.55+0.28"% 42.37+0.04%
b 10 32.57+0.07° 29.300.64° 36.6120.40% 32.59+0.18" 39.83+0.17°%
15 30.42+0.30% 24.32+0.17% 18.27+1.17% 19.21+0.53% 38.0120.09°
20 26.20£0.17°¢ 10.640.18% 17.2240.10% 15.48+0.32% 24.96+0.21%

b Samples are the same in Table 1.

? Values are meantSD. Values with different superscripts in a row(a~e) and a column(A~D) are significant at p<0.05 by Duncan's

multiple range test.
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Fig. 2. Sensory evaluations of pound cakes with Citrus man-
darin powder.
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Table 9. Changes in texture characteristics of pound cakes with Citrus mandarin powder during storage for 20 days

at 4C

Samples b Control 5 10 15 20
0 26543+ 829¢ 286.00:£19.08¢ 286.19+34.24¢ 302.58+17.85¢ 311.10£11.97¢
5 344.88+409%%c  367.59£1693%c  370.82% 235% 403.63+34.07° 439.31421.42%
Hardness 10 375.55+20.40% 391.98+40.28% 4064133355  433.82+19.54°x  469.44+26.86"as
15 406.61425.72%s  423.9442622%,  435.99:11.71%s  462.46+52.51°%p  479.91£72.92°x
20 425.7411.93%  433.45:20.84, 444902886  477.03£2352°%  528.07+39.18°4
0 ~1.71x 0.97 ~1.54+ 0.29 -1.70+ 0.26 -1.87+ 0.59 -2.22+ 0.15
5 -1.51+ 022 -131+ 1.03 ~1.50+ 0.43 ~1.79+ 0.55 -221% 0.55
Ailzssive 10 ~1.40+ 0.24 -1.05+ 0.14 ~137+ 027 ~1.77+ 0.20 —2.07+ 0.23
15 -0.99+ 0.22 -0.96+ 0.27 -1.36£ 0.16 ~1.71+ 023 ~2.05+ 0.43
20 ~0.92+ 0.54 -0.66+ 0.25 -1.00+ 0.27 ~1.68+ 0.53 ~1.75+ 0.43
0 0.87+ 0.01° 0.88+ 0.01% 0.86= 0.02" 0.85+ 0.01%4 0.84+ 0.00°
5 0.82+ 0.04p 0.81+ 0.01p 0.79+ 0.01p 0.78+ 0.015 0.76£ 0.025
Sf;i:sgi' 10 0.81% 0.035 0.81+ 0.01p 0.77= 0.025 0.77+ 0.005 0.75% 0.025
15 0.81+ 0.03p 0.78+ 0.01p 0.75+ 0.025 0.76x 0.01p 0.74% 0.03g
Storage 20 0.76+ 0.01p 0.74% 0.02¢ 0.74+ 0.03p 0.75+ 0.01p 0.74+ 0.01p
(2:;; 0 0.48+ 0.01% 0.46+ 0.00°% 0.44£ 0.01°% 0.42+ 0.00%4 0.41+ 00174
5 036+ 0.01p 035+ 0.0.1p 0.36£ 0.025 035+ 0.005 035+ 0.01p
Cﬁi’:SSive' 10 0.36= 0.01p 0.34 0.00p 0.35 0.028 0.34% 0.008 035+ 0.01p
15 0.362 0.005 034+ 0.01p 033+ 0.01p 033+ 0.005 035+ 0.01p
20 035+ 0.01B 034+ 0.01p 0.32+ 0.028 033+ 0.01p 034+ 0.01g
0 127.41% 9205 131.56+ 4.945 125.92+ 4.875 127.08+ 8.36 127.55+16.19s
5 124.16+11.255 128.66:£10.085 133.50+18.825 141.27+ 9.16 153.76£ 8.9348
G::;“i' 10 135.20412.27%45 13327+ 9.56% 14224417278 147.50+13.16° 164.30 2.60°p
15 14638+ 9.61% 144.14£11.57° 143.88+11.35%5 152,61+ 2.96° 167.97+11.78%8
20 149.01+ 651%, 14737+ 1.24°% 146.82+ 1.73% 157.42+12.15" 179.54+ 7.63%
0 110.84+ 7.26 115.77+ 6.004 108.29+ 7.26 108.02+ 7.60 107.14+13.59
5 101.81+13.77 104.21+ 9.905 105.46+18.36 110.19+21.99 116.86+ 8.48
Ci’::: 10 109.51+ 2.57° 107.95+ 5.55% 109.53+ 8.37° 113.57+12.51% 12323+ 5.40°
15 118.57+11.14° 112.43£10.19° 107.91+ 6.56° 115.98+15.70° 124.30+10.98"
20 113.25+12.69° 109291155  108.64+ 5.13° 118.06+11.38° 132.86 7.59°

b Samples are the same in Table 1.
? Values are meantSD. Values with different superscripts in a row(a~e) and a column(A~D) are significant at p<0.05 by Duncan's

multiple range test.
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Fig. 3. Changes in appearance of pound cakes with Citrus
mandarin powder during the storage for 20 days at 30C.
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