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Abstract

This study was investigated the quality characteristics of muftins which were prepared with whole waxy sorghum flours. Muffins were

made with different sorghum flour contents of 10, 30, 50 and 100% substitution for wheat flour, The crude protein and fat contents of

muffins were not different among samples, but the crude ash content was determined to increase with increasing content of sorghum flour.

The specific gravity of the sorghum muffin batter as well as the weight and uniformity index of the sorghum muffins, were not significantly

different from those of the control. The volume of muffins was found to decrease significantly when 100% sorghum flour was substituted for

wheat flour, In terms of color, the L and b values of muffins were decreased with increasing contents of sorghum flour, and the a value

was increased. The sensory test revealed that the hardness and adhesiveness of muffins was increased with the addition of sorghum flour,

but springiness and chewiness decreased. According to the results of a sensory evaluation test, the flavor, taste and texture of muftins were

reduced with the addition of 50 and 100% sorghum flour. The appearance and overall acceptability of sorghum muftins were not found to

be different significantly from those of the control, up to 30% level substitution with sorghum flour,
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FHT AFFos =2 gto] AL sl Fabold) thsh Table 1. The formula of muffins prepared with different whole waxy
AA T2 AN T158AE, AFERAE 3 Ag sorghum flour contents 8
FUH dPEAFd digk dile] TS EobAd HA Vs = Bakers Sorghum flour contents (%)

Ae AWM OFR AR viUR 53 gAY oy a7 arecients retin : "

7F FAYEHT QT I FollMT WAL FIFA ¢ © (%) 0 10 30 50 100
ZF 55 Este]l T witel Jt sk (Ahn Wheat flour 100 200 180 140 100 0
CS¢} Yuh CS 2004), g Xﬂi‘ﬁ, A Fog sl Whole sorghum flour - 0 20 60 100 200
obHAARY ZhAog o] o]gEHI Qe dukHel W ER Magarine 90 180 180 180 180 180
o] shyoltt, ML AZF A & AR H7p) vudy & Sugar 45 90 90 90 90 90
olale] AZF9 tiekalrl 42 Ho|L(ung HO 5 1997), U Oligosaccharide 15 30 30 30 30 30
7} olele] ThE ZERHES wh ulEe] ArlebH W] AZe Egg (white) 60 120 120 120 120 120
rolub A @ oJokAle] e wwdk 5= 9Jth(Eliasson Egg (yolk) 40 80 80 80 80 80
AC9} Larsson K 1993). 2o] Afrae] Hdd =575 71 Baldng powder (BP) 2 4 4 4 4 4

g W AES O3 APE AP FYH ey, ol Salt 05 ! ! ! !
- - _ . NEDM" 5 10 10 10 10 10
= @R BN AR Ry} FolAn zzzre] A

oA B ez EAo] 7hany] moluk Chang H cet l[))istilled water Yariable 33 36 39 42 45
Pak Y5 2005). & APl el #84 Sojg s g O ey

s AASA g2 SHET7IEe s st o
s Az & o F4 548 FJristaa skt Mixing magarine, sugar, salt, egg yolk 20 g, egg white 30 g,

oligosaccharide speed 3, 10 min
l

Mixing egg yolk, speed 3, 2 min
l

1. e ¥ 2y

1. &
Mixing egg white, speed 3, 10 sec

Aol A Ase dEIORAR 159), THAE 0
sl eARERERY 37 B ERASRETRS
2, by, dgeieh), LaudHAY 2Leuy) Mixing dry ingredients (sorghum flour, NFDM, BP), water
2aA), @7, Ho]H 32t (enico), BAEFAEFAE speed 1, 15 sec
&SI, |

’ Filling the 70 g in muffin cups ‘

2 §TZ44 A2t ofE HX |

EIALLA7E vde] AzWHe odu wy AgzdEe ’ Baking in oven (170-180C, 30 min) ‘

Fote] widH & Table 1, AXHHL Fig. 19 eI

H
b Fig. 1. Flow chart of muffin bakin rocedure usin
. R $4UFEE 10, 30, 50, 100% hAGH HRE o 9P 9

Azt ol Be] ArhFe 5 AW F Aoldfae) whole sorghurm flour.

Ee FRATES neelel F4UbR Al woldss

7RI B5571E W v AZPEe vRARY L e s

SR, 4obE, WolYuher], BARGE 23] A Yy % =SS E

3, bR Ao Fof Ryl whE T 927 (Hobart s, WHE, wdel dRbdEe AoAC W
N50, Troy, Ohio, USA)E o|&3le] Mt Ag &7 22n (1990)e] whe} BAM3elch 2o A e Kieldahl, 24|
3= 9o AHsFEGck olu WA E53 VeEE T W RO soxhler 2EW, ZIEL 550° co] HAPEsie
7 ARS gelngon dF gAY VS ogaie) sgegn. 48 ZYe viEl & FARE A3
B e gds B 9§ vEARs &5 ¥ 105Cold 49 71 Azwlon ZAsT, ABE 2 g A

Eoste] ¥hsE btk ¥R Es 25t1CTF HES 23le] 33 wkE =4ste] PFES Jehyoch
stglom FAAE 7+ WAzl 70 go VES ¥u S
180, oldE 170CE odg¥” Q2E(Dae Young Bakery

2 HIE HIE &X
Machinery Co, Seoul, Korea)dllA 3087+ +9tt w7 & o 4 o= HIE 58
e Aol AR B8E F ARe ARkl w3l REse] H]F(specific gravity)& AACC HH(1990)e] w

A F e A3 A A28H Al4%7(2012)
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g} SAsgih. W e FAE S48, 5 Hwe e F 9. BsAA
AE SAst &9 FAE 71585 £l =4 A

WSS ol Wl ko] A7A] gEE ga uwEe] F7E et AR dds Aechs disd 5%8s didew
4 7, pud o2 RS nmA GEe % wAE  ANED Frediias Jlsm A4 9ne g
ZA3)e] olg Aoz Aaksl ), (appearance), F(flavor), H(taste), F2Z|7t(texture), HHFAQ]
71& % (overall acceptability)2 9% 7|ZF=RH0H: s v
WEe ge del ol . 4e) wey, o djks] Fhow AR BE ARE 8
ago g - —EEEELTL YT TL 0 e wae et AmEgien Wb Al 2t

e T F YRS T2 AT

EHEM
5. 2/, £, H|AHA, volume index, uniformity O

A AI= SPSS 18.0 programe o]-83le] FEAHEM

e A GAR AEE olgstel SHALOM B v A fod AR Tukey WL Aol
'”’]'1: ’é’%ﬁ 0]‘%‘6 Z]—Z] %—O— Z%O}ﬁ‘:} H]Zﬂ ’10?- Eﬂ =005 leveloﬂ/ﬂ }‘]EZJ_'Q] %Q]i]-—é 7d7§01-,\,\13}

o) Folm)2 PR the o do 53 v 24 ' '

3] HazkS Witk volume indexs o] Ry ZE ¢

AMos dep) AT Axw Hue Azz 0T o
o};aq_,,]_ uluq_,] Z}\qu_ olzlxﬂo )\%_4 7lo] 57}) _,_ ‘clsdlg}o;]
YEF QAL uniformity indexs= AACC WPH(2000) A22 A2

m. 2z 3 oF

o] el dolg 77 ZAgste] wl gro g vehfiSict o] QlHIAES
1. D‘I |_—’| SO0l
6 AT ZX 2ol Azel A8E 5% BraviRe At ARe z
R 0700, EAT 80%, EIE 320, SR 126687, v
W] AMeE= mAe crustdd crumb® UFO]  color RO zeh 820, ZAM 0.7%, F3E 0.4%, FE 14.0%=,
difference meter(Colormeter CM-3500d, Minolta Tokyo, Japan) R HT LRl dld ) AH SR ko]l A U
E AFE3}e] Ldightness), a(redness), b(yellowness) #f=< &74 BRIt Im JG 5(1998)9] AFolx AAL AAS F51FE
stoltt. g Mg e AlsE ol 8dte FAHstar 1 ¥ o] UubgE-e Zeh 8.9%, A 2.4%, 23| 1.3%, FE
e ekl o) 1 AW EEMeundard pl)®] 9192 Hag A5 wlashe] B AT ALY 7R
Lk 96.88, afk -0.21, bk -0.280|3{t}. = AAS AEA B2 sEFavbRR AN x3E
gl A et ol 4 Aol s4e E
7 ofE o o % 73§70l @ Yes 2w,
W oy 9 xzS #E3 7] ¢Ete] B AN T Table 2, Proximate compositions of muffins prepared with waxy sorghum
dollA 1AIRE B9 ek thE Ha Eo] FHE flolA flour contents
o = z%r)r; =] L g a2
Feh ske] YAB7kH2HCanon 450d, Tokyo, Japan)= Sorghum flour contents (%)
AFg3Fe] Zods) ot Compositions

10 30 50 100

Moisture content 21.78+0.08' 22.17+0.19" 22.29+0.02" 23.19+0.30" 23.17+0.24"
Crude protein ~ 7.2910, 27 7254008 750017 752+0.04 7.52+0.04

me] A7k wE WEE 30 x 3.0 x 25 cm’?] & Crude fat 23534019 2458+0,15™ 25224071 23 44+0.40° 24,6250 39"
4 7|8 A2 F Texture analyzer(TAXT 2i/25, Surrey, Crude ash  097+0.04" 103001 1114000 123+0.01° 1.44%0,03"
England)& ©o]-&3te] SAHsIth. 4 22 pre-test speed: Fach value is mean®S.D. NS: Not significant
2.0 mm/sec, test speed: 1.0 mm/sec, post-test speed: 2.0 “Nalues within the same row followed by different letters are significantly
mm/sec, time: 5 sec, distance: 20 mm, force 20 g©]9, P/20 different (p<0.05)

cylinder probeE ARESITE ARE 23] dA&HoZ QA

AL W doJAE force-time curveZHE 74 %E(hardness), F wHHe] AR ZA3 Ad= Table 20 YERYSH
2k A (adhesiveness), ©F&Ad(springiness), 34 (cohesiveness), wHHe] FREFE F4TIFE ko] dlEzwdl HlE okt
28 X (chewiness) 5& 3F Al 53] ¥HE =43}, = v, olelgt A &4 AE Aoldfie =
& #AREE vestel vl Az A R B

We FRe U AN Jom molth zeds 2y

TFe AR WS daw 0ol vse AgeIen
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Table 3, The properties of muffins prepared with waxy sorghum flour contents

Sorghum flour Batter specific Volume Weight Specific volume Volume Uniformity
content (%) gravity (mL) (9) (mL/g) index index

0 0772001 152.5042.74" 61.020.30 2.5040,04° 13,2040,28" 0.05+0.07

10 0.77+0.01 151,67+2,58" 60.97+0,54 2.49+0,06” 13,2040,14° 0.0550,07

30 0.78+0,01 154.17+4.92° 61.15+0,59 25240.09” 13.3020,14° 0.1020,00

50 0.78+0,01 149.17+2.04° 60.88+0,13 2.4540.03" 13.2020,07° 0.05+0.07

100 0.78+0.01 143.33+4.08' 61.120.39 2.32+0,08" 12,30%0,00° 0.05%0.07

Each value is mean®=S.D. NS: Not significant
Means with different letters within a column are significantly different (p¢0.05)

Z3)| 8 sheke 9T HAUlEEo] YERTHY sto & (Pomeranz Y9} Shogren KF 1977), ¥ AGtoM = 4= A=

Sh% W] BEHE molAs AFolddrh & Mol ¥ @ wAH grol A% S A Ao
2 Alsdd

2. H{E g=9| HIF 7 A7F vide] ds 9% ARle Fig 2¢ W

ERfle ™, thA A (uniformity index)2 |23 W] AAH
[e]

ERRS41RE Wlslel AzF v wEe) BAe o Be Urh Aewx, RE ARzl fol7 ol ¢l
Tible 300 ESIT W] Mg e W] AF B9 4 Sl el A J13el 299 va, 2R P
£2 Uehhel WiE £F, £F, 94 9 UASE, % o] TR zune Eu vjue) Folk Yelnr,
B AR BF Fel Jge wor I4W V)T
z2 g4 wgol

= w7l S S WRste] R

A7 #Hd F4 246 F93% 9EFFS vZthBennion

EB9} Bamford GST 1997). ¥F5e] H|Fo] ;L%z,:; 7] = o

F AwTt ok 7 Fo e ke, FHRE ]
WK Aola Az A 2 2 WA 57 147}&_,] =

7FE ]lste] Wkl HlFo] S7FItR= Chang HGS} Park YS

(2005)9] Ruoles g B AfoMe 5324E A7t Fig. 2. Photograghs of vertical sections of muffins prepared
7t W= HFd 2 S wXA] Qi) with whole waxy sorghum flour contents.
SO: wheat flour 100%, S10: sorghum flour 10%, S30: sorghum flour 30%,
_'?'__ﬁ_l, Hli."&l, LHjélg, EI_I-IEI_JII__P'CI- $50: sorghum flour 50%, S100: sorghum flour 100%
HAe Fue £ 3% A7l 2 dsh ¢l 4 M
QI o]FE= FoHoz 7rirdl= AL Eoﬂlﬂr(Table 3). ’
224 Aola Az Al 4 D WA skl Aokl 5% A5pa7128 WNe] Aze vide A% 23 2
7l wet Fojel W&ol FAsHA FHadtHChang F= Table 401] lJrE}lHME}, w712 JehflE 13 crust,
HGS} Park YS 2005)& Ao} XIS4T cumb B F471E AHrlge] =ldE fosH At
Aolae] E HAEs £ AR A o F Hie of o]F9th. Cruste] LEko] crumbe] LEHETE e Ao wH

e ssers 7] BHON @ 5 e & o Ewlo] UREC Mailed 29 whgo] Bo] Ueht]
of Aol W3lsh 2A7ko] WA Wolarkn SHATkGlover  Folrh, AATE UEE agte 44lE Avtee] Z1e

JM$} Walker CE 1986). 7HA} Alo]=e] A QEoA F9]7] FE ol Bo Ag Zglon, FA-E Yrhle bite
WA Gee gelo] FAEA XSkl oFgk gel TERE Hob FHE A7Vl S/VESFE crust, aumb BT 4SS
cell oA ARHE J1s e AT 5 ) WEol & ATE nald 2R el olF Awel wske 24}

B Zojla] Z7]d AAEHJF Us ByEg 3t F71 A anthocyaninﬂ} anthocyanidin A}2~/d%-ol] 2]k Ao
(Kim CS9} Walker CE 1992). o|¢} o] 57} FH7po| m 2 Al EthKim JH 5 2008).
2 By Zae ZA541FY 52 332 %(Bennion EBS}

Bamford GST 1997)9} amylopectin®] gel FA T {H= 5. ==zt

(Kim CS 1994, Choi EJ$} Oh MS 200922 #7] A olA

e 72 o] golshA| ¢7] WiEoR AzteEch AW myle] 2Z7S 2R3 A Table 59 B HrE
Al cellulose, wheat bran & oat hulls 59 2Jo]d#4& A P22 F5712 son A7FETAE SoFel 3oyt gl
AposA 3 9 wAdel prgchn wusel ged AW o BhEe feldow w4 debgd Wiz o

ol

T F2e A3 A A28d A43(2012)
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Table 4, Hunter color values of crust and crumb in muffins prepared with different whole waxy sorghum flour contents

Sorghum flour Crust Crumb
content(%) L a b L a b
0 63.28+2.87° 10.80+2.32" 38.86+1,02° 71.03%4.60° 2.40%1 64" 3217+4.78°
10 55.10+3.90° 10.77+3 .44 32744337 60.09%3.99 5.97+1.25" 23.5742.01"
30 48,09+251" 12.16%2.09 25454167 52.25+0.41" 7.60+0.19" 17.05+0.18'
50 43.94+0.70" 12.45+0,62 227840.32" 44.70+1.41° 9.5141.72" 16.62+2.69°
100 40914228 12.4610.24 20.35+0.66" 34.91+0 88" 9.75£0.37° 11.7120.39"
Each value is mean®S.D. NS: Not significant
Means with different letters within a column are significantly different (p<0.05).
Table 5, Texture profiles of muffins prepared with different whole waxy sorghum flour contents
Sorghum ILZ;J r content Hardness (g) Adhesiveness Springiness Cohesiveness Chewiness
0 555.26150.53" -18,05%6.56" 0.96+0,03" 033002 183.92 + 19.83"
10 557.50462.69° 24134274 0.98+0,03" 0.310,02 160.70 + 2815
30 588,58+25 94" -13.60+1.80" 095+0,02" 0.3040.01 162,64 + 138"
50 642.74%40 40" -31.23+11 65" 0.96+0,03" 0.28+0.01 107.47 + 83.74"
100 819.7972.89" -95.36+56.61" 0.68+031° 0.2610.09 23927 + 84.42"

Each value is mean®S.D. NS: Not significant

Means with different letters within a column are significantly different(p<0.05).
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Table 6, Sensory evaluation of muffins prepared with different whole waxy sorghum flour contents

Sorghum flour content

(%) Appearance Flavor Taste Texture Overall acceptability
0 7.19£1.60° 6624155 6504177 6.8141,50° 6.88+1,63°

10 6.54£1.96" 638168 6424177 6731143 654173

30 6.69%1.59™ 6.08+183" 5.65+1.62° 550+1.58" 5924185

50 5.88+161° 6.15+152" 577+1.61" 5.9242.00™ 5.65+1.77"

100 4.85+183" 4.92+1 65" 4.23+1 68" 38141 83" 3.85+1.71°

Each value is mean®S.D.

Rating scale: 1(very bad), 9(very good)
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