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Quality Characteristics of Sponge Cake with Psyllium Husk Seed Powder
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MATERIALS & METHODS
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Table 1. Formulas of sponge calite samples with psvllium huslk powder et - Fo| AECe| aM Fr, HHo| B J|5e| 7k, 7|52 37|
e — AlZhek 7fErH g B MM f2 5=
(Unit: g) 80| - TG 2205 (2 30| 143 0 Ut o
: A - 4, BHEE, 558 fA0d A, A, e
Ineredients Psvllium huslt powder 0| _ QloF FEIZF S L7
CON PSYo PSY 10 PSY1bo PSY 20 ' -
Sc}f.t Flour 100 95 90 SO S0 v 7|55 ZHA}
Psyllium huslk 0 5 10 15 20 S Moo 0| St Yk AH|X} S0 THAL AIRE 15 amx 15 cm x 15 | 27(2] 3757 FIA| QU WY, O, EXIZH HUE 7|SE 2 By}, 78 HE 0|8
powde: 510) 5%, SH0| 4T+ 2 HFE FES B
Egg 160 160 160 160 160
Sugar 140 140 140 140 140 - SAA2| Y
one-way ANOVA, 7-2|%=F a<0050|A] Duncans multiple range test 2 A|SH0, Zt Al =2 7k9| R2|X XIO| HS
Total 401 401 401 401 401
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Table 8. Sensory attribute difference results of sponge cake with different psyllium husk powder
percentage

Table 2. Specific gravity and spreadability of sponge cake batter with different psyllium husk powder

percentage CON PSY5 PSY10 PSY15 PSY20 F-value o
aT) en =2 HI= O = . = 0t re) =
CON PSY5 PSY10 PSY15 PSY20 F-value Volume 7'08i21)'16 5.56+1.03° 5 06+1 22b¢ 4.37+1.74°  2.64+153° 2026 1 HLI-:H_HIE 5[ HLI-:'? ]I-I;élé;l Z|-7\|_-|X|-]I| T'__Egl %FEOFO| S
. : b bc d "k SIA 2 HE=0 =2 == H HE=
Specific gravity ~ 0.41£0.01212  0.46£0.00°  0.47+0.01°° 0.48+0.01¢ 0.53t0.03°  40.03 broC\/\r/lrﬁ[ess 166:098° 560:098°  625:123°  6.06£099°  770£0.91° 1696 tgte= HEZ0| HIFS 71 (p<0.001), BICj= Hi=
Spreadability c b a HRAM2 ZHASH 0.001
d + + + = o -
o 9.72+0.31 0.11:027°  8.78:0.15° 836:0.26°  8.12£028°  57.09 sopearance U0 g 1603 640:073' 487071 3934138° 305:124° 5342 18892 dae (p< )
V' Mean+S.D. ***p<0.001 — d ) — | 2. w/| &4E, S8 Y U8 g/| &dE2 A=
2adMeans in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range unif(r)?lrgity 6.50£1.44 5.53+0.99° 5.37+£1.08°  4.31£1.19 3.05+1.47°  16.53 _ o Lo o - o
st b : : _ o 20|17} LIEILIZ| 942, 257} HIHS puam| 2
: : in <i + + + + +
Table 3. Baking loss, volume and specific volume of sponge cake with different psyllium husk powder Grain size 20116 4.86+1.35 443 1'63b >00 1'48b 4.00+1.06 2.4 ato| H2F0| Z7atA2 2443 (p<0.001)
percentage Eggodor  7.41+1.62° 6.40%1.24° 425161 4.18+1.64°  3.00+1.06" 22.31 =—loorlofleTm OO ’
: . : — .
CON PSY5 PSY10 PSY15 PSY20 F-value Carg‘me' 7.66+0.98° 526+1.27°  487+136°  4.62+1.31° 3.41£1.06° 22.22"" 3. Baking quality: volume index= FI|%t HIES4 =
Baking loss 12) NS odor = =1 AL =
(%) 12.50+0.98 13.20£1.15 13.10+0.95 12.87+£1.03 13.13+1.03 0.88 Earthy | Jor062° 45381 50 P c i 93 70081 5 1428 7C~5|]__|- %OE! %I-%FOl %7|-Cé|'_l_§ 7D|'_/|\_%|- (p<OOO’| >,
Volume d d c b a Odor odor R T T T B ' , , L _ _
(mL) 554 33+£19.58" 533.66+12.48" 443.00£10.58 403.66+25.00° 37/5.00£26.05 95.87 -~ a " - C d — symmetry |ndeX9|. UnlfOrmlty |ndeXE |.7\I_]|.]1| %I-
Specific odor 2.8312.75 3.60%1.24 4.18+1.22 6.18+1.16 7.35%1.22 21.97
* % % = = A O = 0O >. 2
volume ~ 2.09#0.03"  208:0.04°  1.59#0.05°  1.51#0.03°  13620.06°  290.97 — 0| S7Id+= 4= TS Edd tadd 4= 7t
(mL/g) oot 1.7580.75°  4.60+154°  556:1.26°  6.37:0.71°  7.47:1.73" 38227 2
' MeanzS.D. ***p<0.001, NS : Not Significant grain odor - - ] (D<0.001 )
2) adMeans in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range Sweetness  7.00+0.73°  6.00+1.06 5.18+1.10 3.62+1.50"  3.11£1.69° 22517 = _ = =
et 4. pH L 282 M| 20| 30| ZI|HAE

° 468t1.66° 6.00+1.36° 2378

: o T . Bitterness  1.66+0.777  2.86+1.35°  3.25%1.18
Table 4. Baking quality index value of sponge cake with different psyllium husk powder percentage

“on v SV s V20 — Egg flavor  7.7580.62°  5.46+1.45°  437+1.31°  356£1.03° 1.94%065° 57.09° | =
-value : — _
Flavor - 5. Mg A O[3 A4 L, a, bifS AEAL| 29|
Volume c1)2) b ab a a S !
i dex 13.03+0.76 12.04+0.38 11.94+0 45 11.48+0.36° 11.41+0.61 11.94 avory 341+178%  4.00+136°  443+103° 581+1.10®° 694+114° 1903"" _ _
Symmetr d d b flavor | Ec‘>|:0| %7}654&% ‘|<'D|'9—|Z—-||2E 7|:|F—/l\—6|:!' D<0.001 ), 9'||O|
e 411£025°  397:013"  333£040°  182%026° 126%037° 14393 — : i i
N af‘l’;voﬁur 3.05+151"  3.60t1.31°  3.62+145°  533+0.89° 6.50+1.16° 17.26 i 3 £20| A2 L, b2 foldo = ZASH adf2
orY 260+054°  200£070°  160£0.89™° 140£1.14" 080+057° 3.50° 0 : i 5 5
Hardness ~ 3.16£1.197  3.86+0.99°  556+1.36° 5.87+1.40° 6.88+0.92° 23.54 i S04 V1A |H H71E0| Sote s fo|do =z 2
DMeanzS.D. *p<0.05, ***p<0.001 - - - i
i)e;d Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range Springiness 3.66+0.98°  5.46%0.83 5.52+2.21 6.25+0.93™  6.75+1.80° 3.07 _/l\_%DI- (p<OOO’| )
: d C b ab a * % % |
: ) : : i 6.91+£0.99 5.40x0.91 4. 56%0.81 3.81+£1.32 3.11+1.16 26.69 ! - = =
Table 5. pH and moisture content of sponge cake with different psyllium husk powder percentage Moistness 6., RAZE AMZO| Balo| k20| 2UIEeE 23N
NS !
CON _ PSY5 : PSY10 PSY15 : PSY20 F-value Texture i S Ztast (p<0.001), 1 Qo] ZE EzbA EREM
pH 7.64+0.03° 7.41 +£0.03 7.36 £0.04° 7.28 +0.03 7.13+£0.04° 247.02°7 2 b c d d x|
: - - - - - - - - - - Chewiness  2.91+0.99°  4.73+1.09 5.81+#1.27°  6.18t0.91° 6.94+1.14° 27.61 : = o - = =
Moisture d b ; ad, dadel 5 Ao 29| afefo| St
C C a * %k |
(%) i T/ ol-o
"' MeantS.D. ***p<0.001 - 2.91+£1.44° 3.73t1.16®°  456%131°  6.00£1.09° 6.52+1.00° 23297 |
: . . . . Lumpiness AR SO D0= 1. LU DL - : L=
2) ad Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range ump! i ® "-"_I'o ]gﬂ'
test. Mouth- 3 b b c c T =
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Table 6. Hunter color values of sponge cakes’ crust and crumb with different psyllium husk powder percentage After tast Coating 3.33£1.09 >.13%1.06 5.560.89 6.871.25 /7.4120.93 32.50 : 1 S I'ol DAI-
er taste | _
CON PSY'5 PSY10 PSY15 PSY20 F-val - oo 2| AZo| ZME = A5t CONO| 71 =3,
— : . . —— Gty aller  525+1.21°  433:081°  6.18£1.10°  6.43:0.81°  7.4730.62° 69.20 | 22l Bael EH=S A2l 718 =5
L 65.66%1.56 63.02+0.36 61.6920.56 59.81£0.22 53.19+£1.15 77217 .« LHAHO| &3 MAISE D252 O| 7IAF =2
- - - - - ) MeantS.D. *p<0.05, ***p<0.001, NS : Not Significant BM2l ¢, AN, === PSY200] /18 =3
Crust a 9.22%+0.39 7.44+0.42 7.20%0.36 5.5310.60 4.94+0.82 281.76 2) ae Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range : = = =
: : e y perscrpts are sgnificantly P00 by plerange . g0|o| A0t TABHOL, WILR Bl PSY200| T4
b 36.00+0.13° 34.38+0.13 31.2810.12°  30.42+0.21 27.10£0.25° 3618.51 — . ; S
- Table 9. Consumer acceptance of sponge cake with different psyllium husk powder percentage | ==
L 90.13+0.55° 76.76£0.51°  74.70£0.33°  72.00%0.47 70.69+0.84° 558258 | 1740] 2 BRI A QIRIZES
. o« RRIZFO = Etz Jep MS o]y{Wwix=]
* % * = ! e - I I I I
Crumb a  -6.43%0.07° -6.07+0.23°  -5.18+0.08°  -4.21+0.09°  -3.47+0.09° 904.05 CON PSYS PTG Forla FoVZE Fvalue oET e mnes THlEe, He o BE -
. c1)2) b b a a * k% ! At %= Z=E=oLO A L=O
 397900.08° 27 4050.05° 26,6450 08°  26.44£0.04° 24 141007° 18694 39 Appearance  5.75+1.28 4.81+1.05 4.50+1.08 4.08+1.12 3.81£1.16°  26.23 i PSY200| 7t& =11, =22 CONO| 7}& =3
NS | — =
;; MeantS.D. ***p<0.001 Odor 4.36+1.43 4. 50%+1.50 4 54+ 42 472147 4.81+1.28 0.98 o _?_n|9_ CélOl_I- _?l_%l 7D|" 7£7£o_|- h@ E_F_ PSY200| 7|-;é>|'
e . . . L . , . . |
ot Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range Flavor 4.90+1 54° 4 42+1 43%° 4 59+1 33%° 4 1641 54° 4 99+1 46° 5 32 | Lo
' l IT O
b b b a a * %% I
. . - - - Texture 4. 80+1.56 5.00+£1.06 5.09+1.26 4.06%1.40 3.98+1.44 9.21 ! _ _ _
Table 7. Texture profile analysis of sponge cake with different psyllium husk powder percentage 2. 7|§E 75'“': o|2kn} 30| 7| S = CONO| 7}& _LI%_T,_’
Overall be ab c a a % .
= 4.98+1.40 4. 54+1 44 5.09+£1.28 4.40%1 .41 4.32+1.36 3.80 : - _
CON PSY5 PSY10 PSY15 PSY20 F Va|Lf* acceptance i WAl 7|5 5= A|27F 240|7} 81—?—, ZAZED} 2 HEA
Hardness(q) 264.79+15.27°"  321.67+32.84° 371.19+24.60° 408.66+44.42°  457.86x73.53° 24.18 ) Mean=S.D. *0<0.05, **p<0.01, ***p<0.001. NS : Not Significant | - e
- . " m - — 2) a¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range | 7|—‘?—EC PSY1 OO| 7|'c> el =]
Springiness 1.02+0.08° 1.20+0.31% 1.37+0.21° 1.44+0.39" 1.51+0.33° 3.81

*

Cohesiveness 0.74+0.01° 0.71+0.01° 0.71+0.00° 0.70+0.02° 0.70£0.01°  10.52"

—_ -

A=9| AGA | H|O0[FHe| AlF0l| tet 240] =014 O|= i BotilA, Che| AO|dw 2F2= ot Lidet g 7|sd
|

*

Gumminess  197.75+8.82%  231.14+23.33° 264.01+17.63° 287.34+29.81°  322.59+50.68° 21.37"

* % %

Chewiness ~ 203.14%24.617  280.85+84.23% 364.23+74.88° 417.444131.29° 501.97+174.44° 888

1 MeanzS.D. *p<0.05, **p<0.01, ***p<0.001
2) ad Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test,



