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Quality Characteristics of Sponge Cake Supplemented with Soy Fiber Flour

Ji Young Park, Young-Seo Park, and Hak-Gil Chang*
Department of Food Science and Biotechnology, Kyungwon University

Abstract The replacement of wheat flour with 4 to 24% soy fiber FIBRIM®1450 was evaluated to determine its effect on
the properties of sponge cake. The volume and specific loaf volume decreased as the amount of soy fiber increased. In
addition, the protein content and water holding capacity (WHC) were negatively correlated with the specific gravity of batter
and the specific loaf volume of sponge cake, whereas there was no correlation between the mixograph characteristics and
specific loaf volume of sponge cake in response to the addition of soy fiber. Furthermore, the symmetry and uniformity indices
were not influenced by the addition of soy fiber. However, the L values of sponge cake crust and crumb decreased with
increasing amounts of soy fiber, whereas a and b values were not affected. Additionally, the hardness, gnmminess, and
chewiness of the sponge cake all showed positive correlations with the protein content, sedimentation value, WHC and alkaline
water retention capacity. Finally, the results of sensory evaluation indicated that external and internal colors, grain, texture, and
flavor were not influenced by the addition of soy fiber, but that supplementation with over 20% soy fiber resulted in a slight

decrease in taste and overall acceptability.
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29, o Ad Uy 21.1% S7H8IR3, 200130 2 A
t} 25% S71ISTHE). T 7HAFE FoME AR 2 24%,

A g NIA vhenergy bar) 21%, T 17%, &5 A
14, 7%, NAY 4% EO2 NE AT oo, ¢

kel T8 A 20049 2,3309 oA 20058 22009 9
o2 g A U= AAolh).

A2 7ke) FYH ARE Sl9 Holdhol U BAo] 3
ZHT YA, el A4AF Hue] ATHs ITHE
o ez sl Ak, A, A=F 5o A7 $EH 4
oJafel AFFol BT AAFe] AuelE mAA B Qe
Agoley, Aoldfe) AR dNE BE A7} S
3 e, QUE Holdiel BAY SHE B (water

holding capacity), &34 (solubility), 873 (viscosity), &l 2EHAJ

[e2

(cation exchange), &2 (binding and chelating capacity) 55 &
/~ 011;]_(10)

TARE T AT AGdA dolRed, o] EFL &
sk 58 F oy 7 A A4S AU I3, 3
Ao £5& HIMA HES %ﬂ] 0}‘11 HHES S7H)7IT
(1D, Zoll gFE HoldfY FREE ARA, JudER e~
HY Fo] gitk. F A EXHEI'* 7+ Aoldhe A7 7]
A4 242 0 293 715E =), Lo S(12)2 1557 £
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Aol=L, F7], FHF, =Y, T, 71 E A Fo] AMgEHE 4
2 "7bRY Aurt Zvketa Atk wElch el s
1990 ERb7] o] FHE Avle] 3738 FAo) webd Hol=

NAFRE F2A S7reiL dod, Selvet A A 1
Z 80009 9 FRE FAII Ath1s). HT FEveelMx
AgA|z FE A ol dgol Aste] Aw Aolm, I H
o &g AFE0] —rEJﬂEM $ko1k16,17), BHHE of &S AW

ZJM' AF gisiMe A AN A2l A A St
2 dAydME 1jroohﬂ ‘gﬂﬂﬂn 25 AV gl T A
HE S7MNT)7] S8k % BARE AU 7154 284 A
o] (sponge cake)®] A|F -rTH FTHARE H7He EEE-S o
|3t 29A] Aolag Xﬂ X3 & 1 548 AR
A8 1T By

AEE

2 Ao A FH(soy fiber= FIBRIM®1450(The Solae
Co., St. Louis, MO, USA)YS AMHg-3l4ith 2riee o34k o4
U AEe ¥ E (Daehan Flour Mills Co., Ltd., Seoul, Korea)
< AHEIHHL

28X FHo|32| M=

2R AlelA¢] wigh|E Table 133 72t} Alfk(fresh whole egg)
700 g& mixing bowlol] ¥ 28E7F W Smoy EE oS
¥ (fine granulated sucrose) 700 g2 J/FEIATE. 2AA Aol=
o] Axe G VTS P e faAde T
71 AFe Bug F7HAF7] A8k 53ce] B2 SRl
mixing bowlS 40°CE SAA)7]E hot mixing methodZ AME-3}
ATHIB). &, 2HA] AolZ W (battern)S A&IA 30%, 4
oAl g% E°F T3 o, TR 140mLE HriEe] 28 F
ot e, A&oA 30x7F EF5I] cream mass(egg-sugar
batter)& THEUTE Cream mass 240 g& bowldl 717 Al5(d
7R BEe 3R A7k 27H) 100gg 37 o U
FHOE 408 M EFT F, vhA 403 w=A B A
o|Z =g AlolZ Mpan)(H73 14.8, Ho] 69cem, F3 1,260
mL)?l 330g ¥l 180°CoIA 30%7F #71(baking)yE 3HATh T

Table 1. Formula and ingredient specifications of sponge cake

Ingredients Amounts (%, flour basis)
Flour (shifted) 100
Sugar (fine granulated) 100
Fresh whole eggs (with shell) 100
Distilled water 40
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Aol H VRS WRE JIFOR 4, 8, 12, 16, 20 B 4%E
H7rsrsde

HiZSe| pHet HIE 23

#FE9] pHeE AACC (199 weh mixinge] €4t 9K 15g
of FF 100mLE ¥ FEig e 3087 T v
10—5*7‘} %°ﬂ )3k 3 pH meter(Model 740p, Istek Inc., Seoul,
Korea)® &3k} 9&9 vj5e 3o ¢ 4% njg] F
AT 253 H1F Ao WEE 715 B TAE 24 ol
2ol oJsted a3t

Specific gravity (g/mL) = %:—%
C: He FA
B: 9] 74
W: SR

AHo|=22| A, o ¥ bEN 5H

718 mzl Alolze 3087 Aola oA YzAZl &
As AN L, T3 SAXNTY99)E Fsgom,
ZHE B]EHml/ge A&t

_‘:[’_‘
°]

H=ol ol5lEy Ssd

ol S5 micro-Kjeldahl W3 (1922 &3} t}. Pelsh-
enkeb> FLF2E 30°CE AL 150 mL Bloj7 o 4 &
o] SHTE ol gx ¢l AR F F WE 3g— 7]
Foz dlo] APAEE 0%lM 60%7FA] H7tek Frbe] &=
£l (dry yeast 3.2 g/water S0mL) 1.8 mL 7}8laL HHEA|7 o] 2
B oolde] AR @xg wiEate] REE-(dough bal)E THE
T, 8 ok Hlo|Ad| YA ¥k BA "HolRe A7
2 Z73l Pelshenke #t(min)yS T3t ET&(water holding
capacity, WHC), €Z2]<+ $& (alkaline water retention capacity,
AWRQC)#} 24 7H(sedimintation value)= AACC W19y 3}
o HAlsHAT

Mixograph S

Mixograph 54-& AACC(54-40A) P (19 webA 10-g Mix-
ograph(MIXSMART version 4.0, National Mfg. Co., Lincoln, NE,
USAYE AHSSIe] Rl HF SREFEE T3 O, 4 A
Holl RS Ve R FRTE Fkel] test 22e] peak time,
peak height, width at peak, width at 8 min 52 Z43}3ch

Aol32l volume index, symmetry index, uniformity index
53

Alo]=12] volume index, symmetry index2} uniformity indexE
AACC(10-90) ®H19) Fsted Wzhd Alolas) FYieS A
et & skl Hagke 2 eIt

;.“0|5_ | AHI:QI. EilAi# *Jg

Bzhe Aoj= ] AHAE (crust)®t AH(crumb)e} MEE M
Al(Model CR- 200 Minolta Co., Osaka, Japan)E AFE-3l L7k
a%h, baks st Ael= g2de Alxgk AolAE 20 mm
AR 7“%%0}@1 IAI7E B9t A2elA Was & Texture ana-
lyzer(TA-XT2, Stable Micro System Co., Haslemere, England)E
ARR-ERd 73T (hardness), ¥ (springiness), 21 (cohesiveness),
%4 (chewiness), 734 (gumminess)S Z743IATH AFSE plungers=
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Table 2. Texture analyzer set up condition used for sponge cake
texture measurement

TA set up Method set up
Option TPA. Graph type Force vs. time
Force unit Dram Auto-scaling On
Distance format mm Peak confirmation On
Pre-test speed 2.0 mm/sec  Force threshold 200g
Test speed 1.0 mm/sec  File type Lotus 1-2-3
Post-test speed 2.0 mm/sec  Display and export plotted points
Distance 10.0 mm/sec  Acquisition rate 200 pps
Time 2.0 sec Result file Closed
Trigger type Auto Force unit Gram
Trigger force 10g Contact area 962.0 mm
Contact force 50g

A% 25cm, £EE 29 10mmE FFZA-E Table 29 2ot

Alo|29| MESMH FsZAL

287 AlojZe] AAEALL FEEAS IRIE] Hse A
°|2E LDPE Zipper bag(Green Wrap Co., Seoul, Korea)el] 21
25°ColA 847t AAEHA Texture analyzer(TA-XT2, Stable Micro
System Co)E ZAEE 43I Aol=Ze] B5HAE H38ly
A NAoRA AANEa AZAEZE A 1398 A3
slo] olEdA dF £33 st 7k PR tisle] 23]
SAAZ H Ar 3= E slGI). AlolZLe] M(cake color), F
(flavor), =% X (symmetry), 713 (grain), 3= (hardness), =37 (tex-
ture), T =3 (softness), Bt(taste), EFA 7] &5 = (overall accept-
ability) 52 BRI A8 Hrke 100 F5E 9F Axyo
2 37131

SHEN

BEE A A4 3 vhEsld dad RFEURE PEiy,
FAEA]2 WindowsS-(ver. 10.0) SPSS(statistical package for the
social science) A packageE ©]-8-31%] Duncan's multiple range
T FAAAE Tt 7 SAAE 2] BAE QEINUL

Ao g

Hk=o| viEn AEX| Ho|39| £u], £A Y HIEH

B APl AMEE 34 FIBRIM®14502 thF A9 M X

Ho gty R MpdEA FEGF 40%, N 155%, F
|4 2 284 Holdgrt A 772% FFIke lon, Ad
F g Azshetl 3 54 AL it "okl 4
f FIBRIM®1450& 0-24%7}A] 718t 28R Aol w5
& AxF F wE ¥5E 239 d34E Table 39 YERNS
=, TAURE F7BIR @2 U2 H5L 0.67 gmlelal
FHEF A7) SV1ESE HSe] 2 ZAdke ATE Ve
ylont feoldel Wil gtk wkEe vEe AR F
Ao JFL Fo] uFo] I Ry} 23 2 /TR
13 gde] "o, vjFo] won w9 Fsi FAjA]7]
A Y] AZHU(S). & AAZE FHF JArP Ael= v
= Az A ] 13 9 JFole 98 PR e e
2 Yepsth

S 98] AVt gelste] £9A AolaE: AR F
AFe #y, FA 2 6] $3E 233 A= Table 39 JeRA
ule} 7o), ~WA] Alojze Rule TR WA Se
o) 843 mLolA AR itk FUMEeE Fie Zast
e, 4% A7 FdQ o)zt fiSlh £HA] AlolA
2o 7AEZS BY FARE 4% F7BIAE otz ¥
A 11% F& vl ZAEA] gol 2HA] AolA A= Al F
AR A7E A% FFFH P vmx) Grd AVRRE Age
doE Qg Ao Ay, 3W, 29 Aola FAE Yz
T7F 275 g010 T FARE 24% A7IINE W 268go 2 thR
T9 2 ol vEhlA] Rt wEFHY HPols vz27rt
3.08 mL/gel R Bl Hrte] S71ETE H]8-H o] f93
o7 ZAde AFS vellld THRE 4% F/1EEe o
282mL/g= VERsETH

Gilhertson 520y F7HE H7kg Aolzd] Foe F7hF
o] Artge] F7tErSE Fu B v|g&Fo] ZhAdrial 313,
Pomeranz S 21y A A] AEZ 92, U7|S(wheat bran) 59
Aol dRfE Arigemn Hu 2 HEHo] Aty Hs)

o ¥ A7sh FAG AT e

AHX| Ho|3e| O|&fEty SM7io| HETAH|

FHE A7HE B3] olEshy 54, 33154 9 s
Q3 287 Alolae] B18H 7He] AAE B Table 49+ 2t}
o hgn v HE % AHA) Ale|lad HlEAHI= 7t
7} §-o] o] glo] wald ko] FUETE W vEH
287 Aol vigHE AT & F 0O, Pelshenkedt
& W=se] vjF g AuA Aolae] 39 7zt r=0643 H
r=0.5732 A9 o) Uk )9} 7+ A3} Parky} Chang

Table 3. Specific gravity of sponge cake batter in wheat flour substituted with soy fiber and sponge cake properties prepared from

wheat flour substituted with soy fiber

Substitution Batter Sponge cake
level (%) Specific gravity (g/mL) Volume (mL) Weight (g) Specific loaf volume (mL/g)
Control (0) 0.67£0.03 843+8.85° 275+0.2% 3.08+0.06°
4 0.65£0.01° 842+11.15° 277+0.6° 3.04+0.08°
8 0.65+0.01° 836+10.6* 277+0.2° 3.02+0.08*
12 0.65+0.01° 8144705 276+0.1% 2.96+0.05°
16 0.64+0.05° 776+10.55° 275+0.3% 2.83+0.09*
20 0.6240.05° 769%11.70° 273442 2.82+0.01°
24 0.58+0.02 753£12.3° 268+2.2° 2.8240.17*

YMeans in a column sharing a common superscript letter(s) are not significantly different (p<0.05).
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Table 4. Correlation coefficients among quality parameters,
specific gravity of cake batter and specific loaf volume of sponge
cakes prepared from wheat and soy fiber flour blends

. Specific gravity of Specific loaf
Quality parameter batter (/ml)  volume (mL/g)
Protein (%) -0.600%* -0.706**
Sedimentation (mL) 0.188 -0.495
Pelshenke (min) 0.643%* 0.573**
WHC? (%) -0.263 -0.740%*
AWRC? (%) 0.598%* -0.702%*
Rapid Visco Analyser (RVA)
Initial pasting temp. (°C) -0.569%* 0.019
Peak viscosity (RVU) 0.539** 0.230
Breakdown (RVU) 0.590** 0.111
Setback (RVU) 0.541%* 0.331
Mixograph characteristics
Peak time (min) -0.151 0.326
Peak height (mm) 0.017 -0.477
Width at peak (mmy) -0.762%* 0.389
Width at 8 min (mm) -0.631%* -0.177
1)* *k

: Significant at the 5 and 1% levels probability, respectively
DWater holdmg capacity
»Alkaline water retention capacity

DF of protein, sedimentation, Pelshenke, WHC, AWRC, and RVA: 26,
DF of mixograph: 16

@9 Ze)72
z‘;}“:- VAl o]x:}._

H, B4gE W] vl Aolae] vl EA s o] o]
AN, de F4EL AE HFTde 4o FHr=0.598)
Aoz HEA = o Ft(r=-0.740)°] UAEH),
AR WE9 vFo] F7ksa Aolae] it
}4\9_ _4 ke o= G Eo] FHFHE Ao d-&

o2 Azt 39, Quinnd Patton(23)] 23}

H % T wde] AUFFEE BTzl 20 B
& "%Jr F 2T 84 TEe AAHY RyegR
/‘1 TFEAT E84E A vz SAH=EE Re oMz ¥
%l v Ak g Lin 5(24)2 ‘%‘i‘é‘iﬂ WA o Eoll 8-81/de]
Zego2A g0l /ML nId b gt

RVA°l oJ3l 3lEX 7 vi=e] vl2ate] A4S B RVA &
slee} vigde o) 4 r=-0.5691°] U1}, peak viscosity,
breakdown 2 setbacks} HIEHE Aol At(r=0.539-0.590)°] U
KAk 2y RVA 543 Alolze] v = AiaAst E4
3] ekstt). ¥, mixograph 4 5 width at peak B width
at 8 min®} WFE9| HF= 29 AdR(=-0762, r=-0.631)°] U
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2HX] AHo]A2] volume, symmetry ¥ uniformity index

ZARE /K 294 Aol volume, symmetry 2 unifor-
mity index® FAFE A3 Table 59 2} /S A71sE &
AR Aol=Z9 volume indexE AHHEE FTHFE 74 A7vge] o)
o} gho] sk A¥E Jehiion A fo4S Bl
v AR ez Wb At Symmerry indexw

Aelze) 79
< He ZoR ARE AN B3 A% 412% H7hl

YR B2

HA] Alol=o] T4 B4 415
Table 5. Volume, symmetry, and uniformity index of sponge cake

prepared from wheat flour supplemented with soy fiber

Substitution Volume Symmetry Uniformity
level (%) index index index
Control 0) 17520640  070£042°  -030+0.14°
4 17.4£1.77° 0.95+0.07*  -0.05+0.07*
8 17.8+0.64° 1.30£0.01°¢  -0.05+0.01
12 16.9+0.57% 1.55£0.49% -0.05+0.21°
16 16.9+0.21* 0.85+0.21*  -0.05+0.07*
20 16.8+£0.21% 0.35+0.21° -0.05£0.07
24 16.6£0.07° 0.40+0.14* -0.05+0.01°

YMeans in a column sharing a common superscript letter(s) are not
significantly different (p<0.05).

A HaF Z7ET 16% olFE A 11— g Yot §
AR Folde QA=A ol FAF Hrtel whE l 1 A9 &
oy @& 74 %E 74_§ *MQE} Uniformity index& <
HA] Aeolart A2 o= xeFle] JeAE By A
o, 85 Frhel ?7}0}045 Zhol AL FAH #o

AE A7) dFe] 28R Aoz Al Al FAF HIIE g
Aoz woFe] X421 AX] ¥g Ao AE U} Chang(25)
o] Ao} o 2¥A AR Ax Al ZRUS HUIeR
# Ao]=e] symmetry index} uniformity index’} F-912<1 Z}o]
7b nal Barske B Adnel Aelased, ol d7HE
of W& EAojgial & ¢ Utk

AE-{x[ 7.“0‘3_‘ A
TARE el AT 2R Aol AHiES =AY
W2 25 A= Table 64 BE uiel 7t} ZHAE
Vel e Lk 3R Frie] SRS Zaske
wol izl HiE] 24% H7F Al °F 8.9%7F A4k
ok AL L}E‘rlﬂ“ aghe BT 24% A7l oA A}
ol7F USE W Wzl YL, $NE vEhle bk FHRE
A7 Bepre] Ao Azl K944 ]zt Ao
W3t AX] @tk Eum(26)9] BalolXE €2 F7REIE w7
oA vlo| wkgel ofs) o] HsjRvkal FPedl, E AT
AqME FHG H71E Zb ABAE Mz # 9L 1)
AR e AoR UEET §H, 29A AojAe] AY Mg
B Lghe tixdo] 818010 AR 24% HIF Al 69.62.F
A AR A bl FIsk| vt Aastke Ade E"W“F
16% A7V BAA freldol giith a7l adtd by
e AET0-24%)7F SAA FelAde] glsler, o éJJrETEi
TR Ao 294 Aol ZY Ao E FFL HA
2 ke & 4 AUUTH ParkF Chang(22)& A Alo|2e
Axe Zurkee] Hrigo] S71ste] WA L, a %
bk BE7) Aacdte AYE BERen, I3 MEs SRR
7<47}3k°1 Zretell weEbA Lt baks dasiiot agte &
gH o Zrishe ATE EAvL Histh ole SFUUE
7} e 2B AZA o 1o) HyWlgoe) ZTIsk) wh
2 AFAo] AeiAl veRd 2oz ARsiict. 3 Jung &
@ne 7S Huker Aue] FAd #9 AFdME FA|
7¥ol H o] F7hshe] wEbal o] Mzke. QTEAJORH MA
o] ztZ-Mo] SN HA AAHOR o] ofFA HEHETEAL
Basiged B AFMs AR FARe] MErt 29Uk
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Table 6. Crust and crumb colors of sponge cake prepared from wheat flour supplemented with soy fiber

Substitution Crust color Crumb color
level (%) L a b L a b
Control (0) 56.7+0.57% 16.91+0.38* 35.7£0.57° 81.8£0.50°V -3.9+0.11° 25.8+0.57*
4 56.4£0.77¢ 15.8+0.81* 32.7+2.54° 80.4+0.92% -3.3£0.08° 23.9+0.87*
8 54.8+0.86° 16.2+0.86 33.2£1.08% 79.4+0.98% 38+0.14° 25210.35°
12 54.1£1.05% 173+1.97* 34.0£0.64° 78.6£0.42™ -5.2+£2.06* 25.1+1.06*
16 52.7+1.77* 17.5+0.64° 34.3£0.93% 78.2£0.97™ 352016 252+091*
20 52.4%2.07° 17.51+0.96* 35.3£0.79% 76.6+£0.23 -3.0+1.86° 25.5%0.90*
24 51.6+1.37° 21.1+2.36° 35.3£0.95% 69.6£10.17° -2.6+0.30° 25.6+3.33°
PMeans in a column sharing a common superscript letter(s) are not significantly different (p<0.05).
Table 7. Textural properties of sponge cake prepared from wheat flour supplemented with soy fiber
Substitution Textural properties
level (%) Hardness (g-force) Springiness Gumminess Cohesiveness Chewiness
Control (0) 481+19.8% 0.86+0.01° 331+38.1% 0.75+0.02* 309+28.6*
4 481+19.8*0 0.8610.01* 370+£14.6° 0.78+0.03* 317+13.5°
8 581+39.5% 0.8610.01° 405+27.9* 0.77+0.01® 352+49.3%
12 527+52.7° 0.84+0.08* 410+52.2% 0.75+0.02® 361+23.0°
16 678+54.9" 0.88+0.01° 5254242 0.7410.02* 443161.5%
20 734+96.6" 0.89+0.00* 540164.8> 0.701£0.04* 476+55.5>
24 780+45.0° 0.89+0.01° 585183.9° 0.71+0.07% 519+62.8°

YMeans in a column sharing a common superscript letter(s) are not significantly different (p<0.05).

Aol fAlsle] 2] Ao Mol Feke
2 F Bt}

HAA] e A

2HX| FHlo|3 EAR{e| 5}

Y7o FAR7E F7HE BFEEY
W3l Tuble 73+ 2T}

FTARE U EFHEORE AFe 2¥x] Aolze Axe
277} 481 g-force, T8 24% F7t Al 780 g-forceEA] Fd
fro] Artel $71eEs Axst Sk A4S JeEpide
U FAE Y8 TA Fooh BT FAEL /989 A
o7t 2A) ko™, A MY TR AvbEel e
o mEbM v Frtehe AdE Uehih AelZe] gl2ax)e|
FEE vAE QAL Aolze 8 FE, 71y AEAE, |

9 ol giE, ARHOE 73] F wHA AolAASE ¥

= R LER ECE

7} A3 At B Ao AHA Atk Sung S8 AT
IHE $FTRRE P/ 29A) Aol=e] AT} 210607 g-

force2 RAEo] B AFZAA 8sPH o7k B-g ol

5 Table 8ol B vie} 3t} 2914 A
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Table 8. Correlation coefficients between quality parameters and textural characteristics of wheat and soy fiber flour blends

Quality parameters Hardness (g-force) Springiness Gumminess Cohesiveness Chewiness
Protein (%) 0.751%*D 0.432% 0.789** -0.720** 0.811%*
Sedimentation (mL) 0.562** 0.155 0.468* -0.559%* 0.527%*
Pelshenke (min) -0.538%* -0.417 -0.691%* 0441%* -0.641%+*
WHC? (%) 0.827%* 0.360 0.767** -0.817%* 0.811**
AWRC? (%) 0.761** 0.416* 0.802%* -0.727** 0.815%*

Dk Sigmificant at the 5 and 1% levels probability, respectively
“Water holding capacity
Y Alkaline water retention capacity
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Table 9. Sensory characteristics of sponge cakes prepared from wheat and soy fiber flour blends
Substitution Sensory characteristics

level (%)  External color  Uniformity Grain Texture  Internal color Flavor Taste Over-all acceptability

Control (0)  6.8311.19°" 7.42+090° 6.67+0.98  7.08£1.00° 7.25+1.22° 675+1.06° 6.83+1.19 7.17£0.94%

4 6.83+£1.11* 7.17+1.03® 675£097° 7.08+1.08 7.00£0.85 6.58+1.00° 6.92+0.67° 6.9240.90"

8 6924131 7174111 70841000 7.08x1.08 7331107 675097 7.00+0.74 725+ 1.14°

12 7004095  642+1.24% 6.58+1.16° 6831083  7.33+0.98" 6.83+0.58" 6.7510.97" 6.75£0.87"

16 708+1.00°  7.17+134%  708+0.79" 6.58+090" 7.08+0.79° 6.58£0.51°  6.75+0.75 7.00£0.85%

20 7084079  6.58+151% 7.33+107° 650109 6924067 6.17+1.03*  6.00+0.74® 6.33£1.07°

24 6.58+1.56" 6251142 692+1.08 6.17x1.11*  6.58+090° 6.08+1.56"  5.50%1.00° 5.50+0.80

DMeans in a column sharing a common superscript letter(s) are not significantly different (p<0.03).
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