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Abstract

Purpose: The aim of this study was to investigate the quality characteristics of pancake mix containing Dioscorea batatas powder. In
order to optimize the formulation ratio of the pancakes, steaming process was used to develop health-oriented products by adding D.
batatas saponin and improved blood circulation. Methods: D. batatas powder was substituted into pancake at 0%, 10%, 20%, 30% and
40% of the total weight of wheat flour. Results: The viscosity of batter tended to increase as the ratio of D. batatas powder increased
whereas the measures of spreadability were not significantly changed. In addition, the L-value and b-values decreased gradually while
a-value increased. Among the textural characteristics cohesiveness tended to increase in proportion to the amount of D. batatas powder.
Conclusion: The results of the sensory evaluation showed that pancake made with 20% D. batatas powder was the most preferable in
appearance, flavor, taste, texture, and overall acceptability.
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YK Dioscorea batatas)= e wllol] Lok ThaAy 7= MEM o= B3l7l AE Roll % =4 ek
HaEd=2 B A8shed, A AAHLR 105 650 va ik sHARE Iwk el 2] A B, Al
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Zah= A% ZEo|tilang SM 5 1999, Kum EJ 5§ 29 Q3] wEd YukelSo] HA H=Er]7) A=
2009). o} ol ©e A A A Al Wad B
ul= amyolse, cholin, saponin, mucis, tannin, allantoin, A5 EL 71 A3 v Lo wet #9354 &3
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5 vlel S5 $4Ael Wol A Slorh AAO} % HgAE slg Sow L8E 4 slo. Aode A
B AEe] aH7t FE o)F3 Yo} HE BEEA R AuAAE AU st Yol HE hHE pEs Fels
< Hoz nief o84 FHE fsl] M= AlF Nl S 718 & " FHold s AFEC]
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Statistics System 2015). &H|o]% =ZgHg wo]H]
(baking)©] 7Fg WjollA o] Fo|X|= Ao ofmle] Zu
©] 7 (home-baking) ¥} g 12| prepared mixe] kA1 ]
9 2 (premix)d] FAHANE, £ v 7 HUKHA T
T I=F T3] 1HsHA Az" v-9-r Fejolth W
ZY 2 7P ERTE QAEoR 18491 m=o| &l
2] &2 (Henry Jones)oll oJ3] A5 AIZERIOL, 71
Al Qo] ARGEFo]l Eoidel wet T EHA ARS
g F Ae FHlol Zejg = HHSATHKim HS &
Song E 2011). °]& 5¥3 7l< glol= 7PgolA He
sHA| Hlo]H o] Thest=g whelom, A4ska hddh
HA o tigh &HAe] Y=ot S7kskHA 4Rz
29 QI717} A&4 Aolgt o)/ dthKim HS & Song E
2011).
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1. O 82 A= M=

vKDioscorea batatas)= 78’355 A A 2015
ol iR AulE TYslel Agstdon, 7] Bad
=4 bR Alx WH(Kang MK 5 2015)9) wet 23
ST vFE A 0.7 cm ZHFE S E A1 autoclave
(100 L, WACS-1100, DAIHAN Scientific, Wonju, Korea)
oA 121°C, 1.2 kg/em’, 3083 EAZ A7) oo 7
Z7|(HB-502LP, HANBAEK CO. Ltd., Bucheon, Korea)=
60°C, 8A1ZF AZ3IATE THA] autoclaveol| A E4-2 A
= o 23] FAe} ARE NMES & HF s
8.8%¢! HEmE AL 100 meshE Edko] -40°C
W5 3(GC-124 GHFP, LG, Changwon, Korea)ol X3}
AA A EZ ARSI
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e L7kl up B2-S 0%, 10%, 20%, 30%,
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3037 52 AFH AowA adslelit. aHdE
nhxl HkEe] Lx = 2441°C7F HEE stgon, 50 g
WS QW1 80°CE ode Fglodlol] Y onjayd e
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Table 1, The Formula of pancake prepared with different
Dioscorea batatas contents

Contents (%)
0 10 20 30 40

Ingredients

Wheat flour (g) 360 324 288 252 216
Dioscorea batatas (g) 0 36 72 108 144
Sugar (g) 125 125 125 125 125
Baking powder (g) 15 15 15 15 15
Egg (g) 60 60 60 60 60

Milk (mL) 450 450 450 450 450

Mixing dry ingredients (wheat flour, Dioscorea batatas, BP)
Put the flour through a sieve to sift out the lumps.

!

‘ Mixing sugar, egg, milk for 5 min (30 times/min) ‘
1

‘ Filling the 50 g in ladle ‘
i

‘ Baking in frying pan for 80°C, 10 min ‘

Fig. 1. Flow chart of pancake baking procedure using
Dioscorea batatas,
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4. Of 2% =gH|EE =9 nildnt M=

Hk=o] B A2 line spread chartE AM&3ke] 53] Wi
o Hpo 2 YeERHNoH, AACC HH(2000)=
of AT AR SH-E 30°CY A wF
0 g2 A& 50 mm, =°] 75 mm2] /\Eﬂolﬁﬂ °JE
3 AEE< =9 9‘31] 1§ #3o] |
A2 Ajo] SHst HAA = *—TLS]'S’i‘:]' s
g =21 2E Riso 7‘4‘:—‘5 2F-2(22+1°C) 0l A
Z S 100 mL H]Ao| o} 31 = (Brookfield
LV, Eng Labs Inc., Middleboro, MA, USA)E ©]|&3}]
spindle No. 5(@ 20 mm)E ©|83t 20 rpmOE 13k
kg § AT

5 Ot 2% HIZE Qi=al Hhy|ele| Mx
k=3 AA ele] M E= AAA(CR-300, Minolta Co.,
Tokyo, Japan)E ©]-&3}o] Lgk(lightness), a#X(redness), b
Z(yellowness)= 33| HHE ZAste] Hghs o]&3t3
O EFATH(white standard plate)= LZ%2 95.72, afk-
-0.15, bakZ 2.790I30th. AA 9] A= s F#UT
AT =24 98] YA|7)(HR2195, PHILPS, Amsterdam,
Netherlands)ol] ZolA AMS3FR A HE=3) HA Q] =5

A(35%10 mm)°ll &7 Z7gstch
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6. O 2% =H[EE WA ==Z
MA]e] ZFZFS texture analyzer(TA-XT2i, Stable

Micro System Co., Surrey, UK)E ©]-83}] TPA(Texture
Profile Analysis)Z =743} th /\]Eli FAFEE 2x2%2
em®] BHHA| RO Z AE F ARESIAT Aol A
&% cylinder probe= P/50(@ 50 mm)< ©|83lHa A
Z72 straing 80%, pre-test speed= 5.0 mm/sec, test
2.0 mm/sec O 3}

3.7- A3l force-

2/ (springiness),

speed= 2.0 mm/sec, post-test speed+
o ARY 53] o] vbE SA AT
distance curvei—.—Ei 74 Z(hardness),

3314 (cohesiveness), 4 (gummlness) “] 2 /3 (chewiness)

o] HHFS Ak
7. O 2% =gH|28 mrele| s EM

@A Cle] B2 EAL HMAS Hol B Ao 3l
= 33 208 tdoE oA, I, o 227, At
A 713% &l Uitk 7|EEE 9F HHHoE Hrlst
Ak AlEE AX3 5 308 ool AAISIHTE WA
2 gFHoR 7P gol o] 8F 1 e 9P JHE A
Fskath el U B2e ARE Hristd A4 4 9
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Chlcago, IL, USA)E ©]835ty] H+EEHAZ el
A, Als 7Fe] o) HF-2 Duncan's multiple range
testoll ©J3l p<0.05 FEANA fFol& ztolE AFsHATH

Agomn

1. OF B2 SsH|gY BSo| HYML M=

A} Wzl Mol 27 WA P AFOR
WS EAON W AT PAY FLeA it
2 % gk o 3

=
Z
;N
o
=
offt
oX
filo
~ 0
ol
ol
£l
_>,i
B
X
19
Lo

o] HAe] FX31= Table 201 UERAITE 1} 22 &%
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Aom, HE(Fig. 2) A AZAH FAR AEFE B

o up B2 10% AU gz d= Zolrt glla
20% ol A7F A HETF ST o v B gl
2§94 2ol= fIATHp>0.05). o= F MiEFS
450 mL2 uAstal 52 AxH o] FEe] w2 vt
Eito] 9 HUIE FEAo] Holx|a o2 I3 H

T} ZolxlE Ao E AFEHETKHCho EJ 5 2007). Yi SY
T(2001)2 2=EX] Ao Hisol| v E¢E HUbe A
o GEAFe] HA=rt SV sAdETY EFdE

uh A4 BEHC] 958 o] JA@ha Bk
o, we ojel HE 4ol v} BAEe &R} 53

Table 2, Spreadability of dough prepared with different
Dioscorea batatas contents

Dioscorea batatas contents (%) Spreadability (cm)

0 10.27+0.39®
10 10.1120.02"
20 10.73+0.25"
30 9.65+0.49°
40 9.3240.02°

*® Values with different superscripts within the same column are
significantly different at p<0.05 by Duncan's multiple range test.

2016; 32(5):593-599



10000 -
a
a a
9500 -
= Q000 - b
=2
=
£ 8500 b
8
-
= 8000 -
7500
7000 -
0 10 20 30 a0

Dioscorea batatas contents (%)

Fig. 2, Viscosity of dough prepared with different Dioscorea
batatas contents,

Y D0: wheat flour 100%; DI10: Dioscorea batatas 10%; D20:
Dioscorea batatas 20%; D30: Dioscorea batatas 30%; D40:
Dioscorea batatas 40%.

=

A7z v} Bro] Ik dFTkYi SY 5 2001). o)}
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SHH(8.8%) vl HA & PFe ol HiFo
F7Vhe AoR AlsHnh

BN
o

1=}
R

Korean ] Food Cook Sci

+ Table 39 YERIT) v} 22 Hrlefo] @Hold4E
HEeol G = AL, ANEE oA B
Btk ol B AFolA vt Alzd S ST
7] 98 e S5 FHOZ Qg uf B Aof 7]Qls)
ZAow BRIt 7|&Y dFAHRES Aurd, 4t
il e BES Jristed A =e AwS A2
T, A7HE = E2Y S/ Aol AFY Ao ¥
S n Xtk 39 S M(Raidl MA & Klein BP 1983, Park
ID 2008), AR (Song YG 2013)& F7}3 2HA| A o]
3, A8 BES 371s M¥(Yoon MH 5 2011), &v|
71k 94&(Choi SN 5 2013)9] dFolAx= =
gFo] EolFmel wel HE o] FEHoE ¥
obxith MA Q] HEE thxTol Hla) wgkon} np 2
HA7bge] & 72320 2pol= HolA| AUTHp>0.05). A
AQ)e] A= vt Fge] Hrlgo] SUMErE O 3
o] 274 F7IEIAY A== A4S v 2 &
g WFo] Ymols Aoldt Axts Hou o= o
=7] wEo] MEe xtol= A Qe Ao E Btk W
AQ)e] o TFig. 3)= vl B HUFEFo| S71ESF Ao)
Z2F7 AefA = AL Setors 3els = s A
So] Aol YX|Ettt. wiHol] A Ee}
I pRIZEAIE vp 2 Ao 7)RlskeE o2 AT

o o ]

AT k=

Table 3, Hunter color values of dough and crumb in pancake prepared with different whole Dioscorea batatas contents

Dioscorea batatas Dough color” Crumb color
contents (%) L a b L a b
0 70.08+0.36 " 0.21+0.03° 13.55+0.14° 63.84+0.97"" 0.79+0.25° 16.07+0.33"
10 68.05+0.24" 0.900.03° 14.43£0.04" 51.71+3.60 0.60+0.17° 12.96:1.03"
20 64.50£0.23° 1.68+0.09° 14.22+0.14° 49.81+1.65" 1.36+0.05" 12.08+0.45°
30 61.64+0.04° 2.06+0.08° 13.37+0.08" 49.42+0.26" 2.27+0.13° 12.44+0.06"
40 61.21£0.21° 1.79+0.07° 11.10+0.15° 50.06+0.17° 2.18+0.07° 10.87+0.18°

b L=95.57, a=-0.1, b=2.87, L-value: lightness (100=white, O=black), a-value: redness (-60~+60,

(-60~+60, —=Dblue, +=yellow).
? Means+SD.

—=green, +=redness), b-value: yellowness

*¢ Values with different superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test.

DoV D10

D20

D30 D40

Fig. 3. Photographs of the pancakes,

Y D0: wheat flour 100%; D10: Dioscorea batatas 10%; D20: Dioscorea batatas 20%; D30: Dioscorea batatas 30%; D40: Dioscorea

batatas 40%.
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3. O} 22t S§HH|gH mH|ele | ==zt L7HE oAl wp B2 A Al 223 ] AR RS F
=438 A= Table 49 2T} 0} = A0E Holu #e3 7Zx Ay o dixT

o] TE MAY AxE tiETo HlE) 9} zpo]7} YlE AoE HQIT)

op B E3 Al mohou b wE dAg A
HolA| eigkth WrbRel ©EM} sFE(Lee SM & Joo 4 OF ZE EERHIEE WA BSH 4

NM 2007), &= &K Park SH & Lim SI 2007), %3 & o B A vlgS dotry] 98] WA o, I,
ZRyu SY & 2008) 5 7ol A= AT A7 B A AWE]l VSR JEOR VSR HAE
AREANME 7FF Ao met =7t HolA+= A AAEFG o, Ay= Table 59 2th vl E3]gol u}
o= Aoty ol= M7 Azl AXE WUy S E WA Wed HUtA A VEEE vf £ 30%
2 20|22 AAZY B3 AT Ry, SR, air cell A7VAE oA Aol7h §llap>0.05) FS nf 2
Y FFE oA air cello] A3ETFH FHaje oA A7Vl S7HEE 713 254 STk gkt
a1, 7%= HolXTHChabot JF 1979). B2 n} 20% AL AR AE BAEd v BT 20%, 30% F

o A7t Al izl vis) STkt A Ao ZHTE e ATl WE 12 VSRS a2
z7ol vis) vp 2 A7l mgkon vk B 1030% 0 ARl ZIEEIAS vk &R 20-40% A7) 2l
H7VE Abelolle frold atolzt YIATHp>0.05). WA Aol UAATHp>0.05) 20% H7F A 7P w2 Hors

< 1k 10% H7F Al 7R TE uh ZrpElEo] wold Higtt), whehA A B Az Al vp B B3 s
T2 Zashe A4S 29k Kwon KS 5(2004)2] Bl A 7155 g EE & T S ZoE wddrn
of ot EEAEF Hyhe W] ZFd FIE JFS

XA = AT AR, A4, RIA, $HA T =37 5. O 22 7| w7 =2|9jAo| =slH|lE HF
ol dzxz7HY 57 ]"3} ‘:]'—L P—J—O}‘ﬂ AT Ao} o} Bk A7) siAe) zaju o] Azzde Wik u)

% fARSIITE ook e e mob WA Az A AT, Y, dolgsheTiel ME WY QA Bl 5

Table 4, Texture profiles of pancake prepared with different Dioscorea batatas contents

Dioscorea batatas

contents (%) Hardness (g) Springiness Cohesiveness Gumminess Chewiness
0 119601.94+4.69" 0.43+0.01° 0.53+0.00° 11242.93+2.52° 4022.91+0.51°
10 23435.1945.01° 0.43+0.01° 0.60+0.02° 13852.89+0.52° 10577.01+5.24°
20 27377.52+1.30° 0.51+0.00™ 0.60+0.01° 16519.94+0.80" 8668.32+4.65"
30 23303.16+1.17° 0.54+0.02° 0.63+0.01° 13934.30::2.30° 7368.14+1.96°
40 34072.61£3.27" 0.48+0.01° 0.68+0.03" 21137.33+1.61° 6023.83+4.77°

" Means+SD.
*¢ Values with different superscripts within the same column are significantly different from each other at p<0.05 by Duncan’s multiple
range test.

Table 5, Sensory evaluation of pancake prepared added Dioscorea batatas contents

Dioscorea batatas

contents (%) Appearance Flavor Taste Texture Overall acceptability
()
0 5.84+1.26"2 5.16+1.38° 5.05+1.61° 6.00+1.29° 5.16£1.38"
10 6.47+1.78° 5.79£1.55% 5.21+1.62° 4.68+1.53° 521+1.44°
20 6.16+1.74° 6.58+1.17" 6.42+1.30° 5.89+1.15° 6.42+1.39°
30 5.68+1.95° 6.631.16" 6.37+1.30° 6.00+1.70° 6.21+1.75%
40 43242.11° 6.84+1.24° 6.05£1.90% 5.63£2.17% 5.79+2.07%°

" MeansSD.
2 Rating scale: 1 (very bad), 9 (very good).
** Values with different superscripts within the same column are significantly different from each other at p<0.05 by Duncan’s multiple range test.
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