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The Quality Characteristics of Sponge Cake Containing a Functional and
Natural Product(l. Mulberry Leaf Powder)
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Abstract

The purpose of this study was to investigate the quality characteristics of sponge cake with various amounts of mul-
berry leaf powder in place of flour. The specific gravity of kneading was maintained at the different amounts of added
mulberry leaf powder, which increased at ratios of 5, 10, 15, and 20 percent. The crumb decreased greatly when flour
rather than mulberry leaf powder was used. As the amount of mulberry powder increased, red and yellow color decreased
in both the crumb and crust. The volume and symmetry indices of the sponge cake slightly decreased when the amount
of mulberry powder increased. However, uniformity was not significantly different between the samples. The specific
volume of the cake decreased when the amount of the mulberry leaf powder increased. In addition, mulberry leaf powder
increased the degrees of hardness and gumminess of cake, but did not show any differences for the cohesiveness and
springiness of the cake texture. In the consumer acceptability test, the most favorable taste and odor were attained at

the 10 percent level of mulberry leaf powder.
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1) A®X| Ao|=29 M=

27| Aol3 Azl AME-FE ¥ES<] v )& Table 13}
251, AlolA AMZE Nagao 52 HA(Nagao et al 1976)2
WEe FYPHo 2 B H(hot mixing method) S AHE-3F
Hrt Aol =2 vkEe £2Y WkE7](Model VFM-20, Hsiao
Lin Machine Co., Ltd. Taiwan)E A}-&3}a], 2l Bo AT
(whole egg) S W1 FF Zo] & thy, 487 &3¢ 3
7teldd Feo 2 43T 9 W7R| 7testn 24 20%, 1
&0 2 883t sl VX o] AR e FHE 9
7R 83331dt). ofrle] DrhEel #el 24 Ayl w e s
223 Z7te] EFE-S A2 AN Y FuF EFS w
< 4R35 99 AolZ WIE A7 212 em, FHo]
4.5 cm, ¢ B3] 1,590 mL)ol] W2 360 ¢ Y1l HE 18
0C, oliE 160TE g 7] SE(Model FDO-7102, Dae
Young Co., Korea)ol A 2587t 713 3 Ao 1A]7F v
Yl Felodd EES At EA3ATH

2ol Buto] oul AE S AOACHPH(AOAC 1990)] w}
2t F8 R 105TY A 71 ARy, 23 ¥ &35

Table 1. Formulas for sponge cakes added with mulberry
powder

Ratio? Control Mulberry powder content(%)

Ingredients %) @) s 0 s ”
Flour 100 300 285 270 255 240
Sugar 166 498 498 498 498 498
Egg 166 498 498 498 498 498
Salt 2 6 6 6 6 6

Mulberry —y,  able

- 15 30 45 60
powder

D Baker's percentage.

3l ZuA 3ERe micro-Kjeldahl Ho 2 233190
o, o] f FFe A FFH WHKFDA 2002)°] wa} &
A8kt

Aol uk3=e] v]H(specific gravity)> AACC WH(AACC
1985)0) W} vkE-g k23t F Bof FA o tig HF Ao
3 ¥ 2A19) H2 Yepich

4) M

27| #Ho)29] cruste} crumbe] 722 M A (Color dif-
ference meter, Color Techno System Co., JS 555, Japan)E A}
£3l] BFE Aoz HAYT F ARE 47 A= 30x50
mm F7A 2 Zg crust®} crumb FEo Y FES 33 vl
B =337, 1 32 Hunter scaled] 2|8 LZH(H =), agk(H
AR, b E) 2 Jehlo] BAXE st

5) #Alo|3 2| ejtat &M HIt

AolZE T& F ALl 1A F= A7 F Alo]=2e]
o §4 H7t2 3] A 4xtotal volume index), T3/ #|
Z(symmetry index) 2! 7Y A|4x(uniformity index)E AACC
WH(AACC 1985)el] me} Aloj3e] F¢ &S s &
S b=

6) Ajo|3 2| Fu, v|HH A TV &4

A)AE F-¢ F A0 1A AE 47 o FAA
3 (Pyler EJ 1979)2.2 ¥9& SA 1, Aela 3A4E
742k A R 243 3 e HE e Y Hl&
Z(specific loaf volume)& - 1 go] A gk F-(mL)E
o]3 FAZ ro] EABIAIL, w7 £4(baking loss(%))>
olge] 4oz Aatslsich

Baking loss(%) = (Dough weight — Bread weight)/
Dough weight x 100

7) H{AX

AolaE & F A2 1At F= 23] ¥ Rheo-
meter(Compac-100TI, Sun Scientific Co., Ltd. Japan)E A}-§-
3lod 33) wkE ZA3te] BA Atk Alae Ael2e]
FAH-E 30x30x30 mme] 2712 FEbA S W Lo
R = force distance curve ZH-E] A]&.2] TPA(iexture profile
analysis)Z computer®. $4]3la] 7 :=(hardness), -5-74J(co-
hesiveness), ©r2Al(springiness), 74l (gumminess)S 73}
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5 H7ke Civille®} Szezesniake] ¥HH(Civille & Szczes-
niak 1973)°)] w2} A7} V&S £33 FAHE 1289 Hd
24L& Yoz 7+ Ay 9P color), dw|(flavor), T
(taste), ZZ]Zh(texture) 22]31 AA)HQ 7] & %(overall accep-
tance)el Tate] 22k 70 WO 2 el met 74 &
ok 9% (excellent)dt s, 18- 71 Ae(bad)g oz HA
a3t o FEX 2 VeIt

9) &4 Xzl
B4 X2l SPSS 10.0 for windows program& A}&3}%
on, B EAF} Duncane] o AEMo g S-S 7

Batgct

Table 2} 2T}, @Ol B
Z}Z} 18.95%%}F 19.12% %
A UElgon, o] i J = 38.23%2 EA JERdTh

11‘~
r[o rl°

2. N2o| M g5}

W7HR] B9 BE AgE 2Elste] 9 B e
MEE 243 A3E Table 3 2 Table 49} 2t} Table 39
A H whe} o] B9l $ie) A 952 Yee Lkt

234 Aolasl 4 54 705

Table 3. Color values of the cake flour and mulberry
leaf powder

Color values”

L a b
Cake flour 64.20 2.63 —-11.59
Mulberry leaf powder 17.58 —4.15 15.67

D L: Lightness(white; +100~black; 0), a: redness(red; +100~
green; —80), b: yellowness(yellow; +70~blue; —70).

AAEE eRRE agke DoARA M8 S e g%
BRI BAES UehlE bgte e @e tehigls.
29 ¥L WHFS Fol] TP BPRe] AR Table
ask o] W) ¥ ArkFol Z7HAST Ltk aghe
Sg.om, bghe Z7He RS Btk ol B ¥ 7
Aol A =4 el Zow gawck

3. dt=9l H|F &FF

Bl B HUME dejte] A& vhEe] v 3 &3
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Table 2. Proximate composition of the mulberry leaf powder

Moisture(%)  Crude protein(®%) Crude fat(%) Carbohydrate(%) Ash(%) Dietary fiber(%)
Mulberry leaf powder 6.80 18.95 3.21 13.69 19.12 38.23
Table 4. Color values of sample powder containing different amount of mulberry leaf powder
b Mulberry leaf powder content(%)
Color values
0 5 10 15 20

L 64.20£0.15% 52.76+0.07° 46.7120.82° 42.69+0.43° 38.60+0.47°

a 2.63+0.10° 1.1240.05° 0.310.04° -0.31+0.04° ~0.68+0.04°

b -11.59+0.27° —9.32+0.23¢ -6.1840.16° -3.8740.22° -2.18+0.19"

Y L: Lightness(white; +100~black; 0),
? Values are MeantSD, »n=3.

a: redness(red; +100~green; —80),

b: yellowness(yellow; +70~blue; —70).

Means followed by the same letter in columm are not significantly different(p<0.05).
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of 9 WA olg ¢ o] e gk o FAdo] AAEA W A WrlE B3 x|d(volume index), A A 4symmetry
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4. Alo|3e| ME wisle} o Fx

2 B ArtgE gelskd AzE Alola9l cruste}
crumb M 243 A3 Table 67 ) Alo)39 A
Tz Fig. 17} 2t} 7o) = cruste] MzE B BEE 1)
B Late 89 B8 20% A7FE g2l H)9
%k—"— HePfigl o, YA Ay felAQl Ao 8101 3%

< &g YRt AAEE el agt SIS Y
Bl b3k oo} v)wsle] @il Bub Hriso] 7}
gl mhe} 2 e JEATh Ae)l29 crust A2

ke = o " B: Added mulberry leaf powder 5%.
o e} el oz Fadle olFHFon, agte BY B C: Added mulberry leaf powder 10%.

PN

2

o AHrleko] =718k ZHA319 3, b ta Erlske D: Added mulberry leaf powder 15%.
AEFS BT} o) W Bt xpx|e] A7Z2o| #o|3 crumb E: Added mulberry leaf powder 20%.

el

23 ol FFES] WY ¥ *o“’ﬂ —45} 7a}’—‘l]§]'°ﬂ ol3t

o 7P & 4 i), B9 B4e e ER

2o| Ao Ao|Ze Mo AL F 74 Oi *@Z—}'QE}. A o) Fig. 1. Appearances of vertical sections of sponge cakes
A crumb@] A& ol Hul Hyleko] Zy)ele| wie) wie) B containing different amount of mulberry leaf powder.

ko] o8kS Ho| 1k o], Lgte wQl Bu} Wojeke] 27} A: Added mulberry leaf powder 0%.

Table 5. Specific gravity of sponge cakes batter containing different amount of mulberry leaf powder

Mulberry leaf powder content(%)
0 5 10 15 20
Specific gravity 0.49+0.01° 0.49+0.01° 0.500.01" 0.510.00° 0.53+0.01"

Table 6. Color values of sponge cakes containing different amount of mulberry leaf powder

Mulberry leaf powder content(%)

Color values” 0 5 10 15 20
L 69.21£2.67° 67.14+2.20° 67.81+1.49° 66.811.06° 59.55+1.06°
Crust a 14.90+0.29° 12.91+0.40% 11.22+0.24° 10.55+0.28" 9.65+0.16*
b 21.32+0.63° 19.77£0.43° 19.410.20% 18.89+0.17° 17.200.39°
L 98.77+0.54* 71.06£0.27° 61.44+0.34° 54.88+0.10° 49.53+1.30°
Crumb a -1.72+0.05* -2.59+0.04™ —2.49+0.08"  -2.69+0.10° -2.47+0.08°
b 16.012:0.09° 16.67+0.12° 17.810.21° 18.90:£0.24* 17.83+0.73°

DL Lightness(white; +100~black; 0), a: redness(red; +100~green; —80), b: yellowness(yellow; +70~blue; —70).
? Values are Mean+SD, »n=3.
Means followed by the same letter in columm are not significantly different(p<0.05).
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AR Aol EEA) kot we) B 20% AT
T ¥Fo fa A9 & F YUk

6. #loj=32| Fu|, v|EH W F7| &4

B BT Hrtekd Az 232 Ao|=9l By, g
A 2 F7] 4 333 2= Table 87 2t} Ao]=9)

A Aol 4 54 707

Hule d277) 1,593.33 mLY 2, 2 B2 10% A7
A& 1,570.0~1,560.0 mLE =l zlo] glo] 7+A5l9
i, 15, 20% H7He 1 442 E 5 Tk ox el
B A7bge] S712 71X §4 8o At Ao|ag
45 FA8ke Fo| s HA & 231997 o

AZEn). v g4 B BT 5% A U274
2 Zol7k gl o, 10% o3 HIlPME Hrleke] &
7HEEE A A2 BE et o8 Ags
B BT AR A BN AR AR AZe 28
g PR 238 2EHAE 7] fEoE YztEn,
Pomeranz et al(1977)0] 4o F4AE H715te 24 Be}
H-&2 o] ZAadtia Bt Ad, hFEL H71e) Aol=
AzAA H7bgo] F71EFE K9} v)lgao] 7astg
th= E 3(Gilbertson & Porter 2001)¢} #-A}3 A &2 e}
WA =71 el 9] vl do] AT sla] 557]9t0]
7 AL o] R dARE E7kX AP s 2
BRI Edo] MAEE HY] S48 Aolay P2
A AF BT, AF AF FHE A= 9
o] H7= AT, FEI FEY Bi{E FE 5 £2)
o] Ao 7 Qe Rug FyMIIY £&3 AS 3]
X glrk(Paton ef al 1981). F7] £4.& B B Hrlps
&7t o5 Aol glo] ashe IS HY:, Aol

Table 7. Appearance characteristics of sponge cakes containing different amount of mulberry leaf powder

Mulberry leaf powder content(%)

0 5 10 15 20
Volume Index 15.83+0.35%) 15.63+0.42° 15.07+15.07° 12.27+0.42° 11.13£0.25°
Symmetry Index 0.37+0.25° 0.47+0.12° 0.13+ 0.06° -0.47+0.12 -1.13+0.40°
Uniformity Index 0.030.06" 0.00+0.00° 0.07+ 0.06" 0.07+0.12* 0.40+0.52°

" Values are MeantSD, =3,

Means followed by the same letter in columm are not significantly different(p<0.05).

Table 8. Baking properties of sponge cakes containing different amount of mulberry leaf powder

Mulberry leaf powder content(%)

0 5 10 15 20

Cake volume(mL) 1,593.33+25.16* 1,570.00+26.46°  1,560.00+10.00a 1,306.67£20.82° 1,230.00+43.59°
Cake weight(g) 326.00+ 2.00°" 326.67+ 1.15° 328.67+ 1.15° 326.67+ 1.15° 328.00+ 2.00°
Baking loss(%) 9.44+ 0.56° 9.26+ 0.32% 8.70+ 0.32% 8.89+ 0.56% 8.52+ 0.32®
Specific volume(mL/g) 4.89+ 0.05° 4.81+ 0.06® 4.75+ 0.02° 3.98+ 0.04° 3.74+ 0.14°

Y Values are MeantSD, »n=3.

Means followed by the same letter in columm are not significantly different(p<0.05).
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Table 9. Textural characteristics of sponge cakes containing different amount of mulberry leaf powder

Mulberry leaf powder content(%o)

0 5
Hardness(g/cm’) 110.89+£11.91°" 132.55+6.27%
Cohesiveness(%) 75.33+ 0.85° 77.83+1.45°
Springiness(%) 76.10+ 1.69* 78.22+7.73
Gumminess(g) 38.60+ 8.10° 42.92+4,05°

10 15 20
149.39+ 3.95° 213.86+16.17° 368.28+39.31°
7575+ 1.48° 7291 6.26° 77.17+ 2.07°
75.63+ 6.54° 81.13 0.95° 76.46+ 3.01°
52.62+14.07° 83.12+22.29" 122.41+12.85°

Y Values are Mean=SD, n=3.

Means followed by the same letter in columm are not significantly different(p<0.05).

Table 10. Sensory evaluation of sponge cakes containing different amount of mulberry leaf powder

Mulberry leaf powder content(%)

0 5 10 15 20
Color 5.25+0.75*) 5.17+0.72°? 5.25+0.45° 433+0.49° 3.58+0.51°
Flavor 4.67+0.49° 4.25+0.45° 5.50+0.67° 5.33+0.49" 4.50+0.52°
Taste 4.58+0.51° 4.08+0.28° 5.42+0.51° 5.00+0.43° 4.33+0.49%
Texture 4.17+0.39° 4.75+0.45° 4.67+0.65" 4.42+0.51® 4.00+0.60°
Overall acceptance 4.83+0.72° 4.67+0.49° 5.50+0.52° 4.67+0.49° 4.00+0.43°
D Rate using a scale of 1~7, where 7=excellent, 6=very good, 5=good, 4=fair, 3=poor, 2=very poor, l=bad.
y g g

2 Values are Mean+SD, n=12.

Means followed by the same letter in columm are not significantly different(p<0.05).
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