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Quality Characteristics of Muffin Using 'Nuruk’
as a Leavening Agent

Kyoung-Ja Park

Department of Industrial Life Science and Technology
Graduate School of Industry
Jeju National University

Supervised by Professor Jin—-Hwan Ha

Summary

In order to prepare a muffin with low sodium content, the muffin was made
with dried yeast (here in after called “dried yeast muffin”), Nuruk (here in after
called “Nuruk muffin”), and baking powder (here in after "baking powder
muffin”) as a leavening agent, and their quality characteristics such as general
composition, color, texture, sensory attributes, and sodium content were

measured.

General composition are almost same in three kinds of muffins, but the sodium
content of the baking powder muffin was 202.68 mg/100g and 1.89 times higher
than Nuruk muffin (107.30 mg/100g). Sodium content of dried yeast muffin was
similar to Nuruk muffin (109.30 mg/100g).

Baking powder muffin had the highest “L” value of surface and inner-side and

2nd was Nuruk muffin and dried yeast muffin showed the lowest “L” value



“_

among three kinds of muffins. Liquid starter mixed muffins had the higher “a

value than baking powder muffin, but there was not much difference.

Dried yeast muffin showed the firm tissue structure with the big difference of
hardness, cohesiveness and springiness. Meanwhile, baking powder muffin and
Nuruk muffin had similar hardness, cohesiveness and springiness, and specially

elasticity and chewiness were very similar.

Senosry evaluation test showed that there was no significant difference in
appearance among three kinds of mulffins.

Baking powder muffin and Nuruk muffin have almost similar flavor but dried
yeast muffin has better flavor than baking powder muffin and Nuruk muffin.
Taste was in the order of baking powder muffin> dried yeast muffin> Nuruk
muffin. Texture was in the order of Nuruk muffin> dried yeast muffin> baking
powder muffin, but there was no significant difference among three muffins.

In terms of overall acceptance, baking powder muffin had the best score and

2nd was dried yeast muffin and the last one was Nuruk muffin.

Based on the above results, Nuruk muffin and dried yeast muffin with lower
sodium content showed no significant difference in terms of quality compared

with baking powder muffin.
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Azt - Aol #AmiHa e AFY HEF FHFS 100 gT H=Fvt
185.27 mg, AW F = 16319 mg, G2 {7} 79.37 mg, A°lZ+= 550 mgo 2 A
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Table 1. Formula for preparation of muffins

Materials Composition (g)
Flour 150
Sugar 100
Butter 100
Egg 100
Milk 50
Baking powder 2

= A2olA FE=HA A HEYE A 7](Kitchen Aid, st. Joseph. Michigan,
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Mixing eggs (3 min)

Mixing flour and baking powder
Filling 80g in muffin cups
Baking in oven (190C, 25 min)
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Fig. 1. Schematic diagram of muffin manufacturing.
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45 30T & 20 mLo 5%t F3A1Z21 & AFEsom(14), +52 YM HiAE
o] &3te] 7|M A HH Y FF ugd 40 mLE WolHued tial Hrt
sle] FEHAS AxSH

HaAZl A 2L 99 mLo A|lEE 0.1 mLA 9e t}e Z &35l Table 2
AL 7FA YM v R|o] =23 & 28T oA 48A)17F vjkElel e 5 s}
iy

=
At EREFA Yo FR 5 shote FEon §0-90%7

Table 2. Composition of YM agar

Composition Contents
Yeast extract 3¢
Malt extract 3¢g
Penptone 5¢g
Dextrose 10 g
Agar 20 g

Distilled water 1000 ml

3) dHEEE E4

, 2T AL semi-micro
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Kjeldahl], ZA"-& SoxhletH o2 ZHe N, LS AA3sgor =439
O UYEFS AR 1 g& 33&7] Fste] @Azl F 550ToA 7tEste] W
A~ el sjfo] dojd wf 71A FEstfArh. o] IJES FeR FAFow
welAIZl > 31A, oA#}g & ICP(VISTAMPX, Varian Australia. Pty Ltd,
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9) TF R w0 53

M3 o] FHFe HAA}A L (Sartorius B, Model BP210S)S Abg-3le] 247+ 33 =4
sto] 7 WERoT YRk wF LANAE Zs] skl Hne ol
Vernier Caliper(MItutoyo #!, Series No.522)E A}-&-3led 2+2b 33] F4std 1 4
THo=E Y it

5 A= =3

Ao M= WAl Wil o FE Zbzt MAA| (Juki  Co.%, Model JP7100F)E
o LA E) a@t(A=%), bUFEE)= 33

=Z7slgom olu AFESE TFEWMAL] L, a, bk 42 87.35, 0.07, 18]l 46.04%

6) H=Ae =7

HHe] "X 54L& Texture Analyzer(Stable Micro Systems#, Model
TA-XT2, USA)E A}83l] L2 force-deformation FAoA 2 7R Iepv|HE

I
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O

JetAth. Hardness(BE)e AlEE Al 7I4EZA 7Hgst=d 283 A1HY
Ao HAuH Eol(g)E YERN A S (17), cohesiveness(-&F )= A1HE 49
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Table 3. Conditions of the texture analyzer for texture
profiles measurement of muffin

Option T.P.A
Force unit g
Number of bite 2
Distant format %Strain
Pre-test speed 3.0 mm/sec
Test speed 1.0 mm/sec
Post-test speed 3.0 mm/sec
Strain 45%
Probe @10mm cylinder ebonite
Trigger force 10g

7) &5 AL

v}

#s A e AW A FASEE AWAL 1085 G0 = ojSolA 2439 =34
o FrPHS FEA & #H Y 9 (appearance), FFV(flavor), B(taste), ZF 7+
s

(texture), AWFA Q] 7] &= (overall acceptance)E 5T HHHGH: ‘&3] Folst

o, 18 tiwe] Qo) S Algdtel BEAAE A
8) SA AT

AP A= SAS Z2 AW S o] &3t FAHEA(ANOVA)S AAIgH T Duncan
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1537 A8y Az

1) F5¢ A3 WY 2
WA Aze] ALY T AA W AL 2] 8 FRsE 24Ad
Z w2 10 g 50 g 2 100 g& 77 30T 9 & 100 mLol 2L thg HE 1%E

H7hshe] VTN 48413 B WA WA ARSE YA AR 245

ol glon} 30CAAE WA HAojdkn FeA Ark19). ERE 1 57
golAW AL olg5Y] A AL S, = AUAA BobA i

2
2
o
0,

of 0.1 mL¥ ¥ 1008] 34 A7l o3 YM HiX|ol] A A5= 3|43 AFEE Y
28°C, 48417t ¥lYA7|EA FH AEE BHIGTFig. 2). T1HAAN B 5 U=
A7} ol wMF Z7] 16AM7HA = FFol7t ofF Bo] WA Fdou, v & 244
o]l AUHA FFole A Atgtxlon, wlg 48A7te e FFol7t #EHA
okl M ERTF EAsh

Hj A 73 = bk 2 &R 49 W3l= Table 49 UERA QT Table 4
A HE upe} o] F5 10 g H7Ie wigde] AR = v FAIzto] H o
wpe} A A8 Z71eke] mieF 32417 4.4x107 CFUS YER oY, 1 S b
FAIZPo] AojAE AR = FF A& AY HIstd & wse #EHA Gk

uj <

. Foj o FE %R 21x10° CFUI1 o}

A

-

B
(@]

%)

Hu

- g= X7+ H
Ztol AAAASFE O F7F FE3] FSUs] 40417 Wl Al 1.0x10° CFU 18]l
4813 ik Al 1.1x10° CFUS Yell AT g 100 g 7t

,‘_l—__
7] 45x10° CFUONA sl 48A1771A] AR Ao 2 Friete AE¢S HIow m%
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gtk WA B PANHE FF 50 g2 Agetel e &

st HAS Ax AT

Fig. 2. Viable yeast colony of cultured Nuruk solution on YM agar during
incubation.
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Table 4. Viable yeast counts of cultured Nuruk solution on YM agar

during incubation (CFU/mL
Que;rfltity Incubation time (hr)
Nuruk
1 24 32 4 48
added 0 5 6 0

10 g 3.7x10° 1.7x10° 1.0x10° 8.0x10° 4.4x107 4.0x107 5.0x107

50 g 21x10° 1.4x10" 1.7x107 4.5x107 7.8x10" 1.0x10° 1.1x10°

100 g 4.5x10° 3.2x10° 3.3x10" 3.7x107 6.9x10" 7.4x107 6.0x107

_13_



HolAueH, FR85, AXx o|2EE Ui #AY I¥rAE 2 Table 59
B 8 FHFe AET T WA uE Hhe mlHe] 254%F M =
Kom o F HUx o]2EF AMEE Ao] 248% A oM FES o]&3te] FhE
AL 219%=2 A 5 7ME 22 &S Bt g58E FHFe 755 HAUie o
ol 55.6%= 7HE =kl WolHHGeHE HIHe HAL 504%E H> FEFES H
Fom. 2AW FEFS WA dE HUEE HHo] 163%E AY =R Ax
O] 2EQ} FES 0|83 WAL Zt7t 13.6%9 147%S JEUAT owa x3)

UEF FF2 AesE 7I€o2 HojAd-tE A7He Aol 20268 mg/100 g
= HeEtdog2AM F55 HUbste] e md AlFe &% 107.30 mg/100 goll Hlst
of oF 1898 =tk AX o|REE ARGt wE w¥e YEF IS 109.30
mg/100 go& 59 IR} 2 zo|7t AT WA FREES} UEROLEES
H7Fe wEe WelHoeHE WUt HIRO 4EF o] Bol WekHSs
2 F dAurh

AGA A A A= e AFI HEF FFS 100 g A7 18527
mg, 2% FE 16319 mge® HuE vt A3©9) AMAE HT 443 mgs YERY
ATHE ATHEIE TH10).

Table 5 . Proximate chemical composition of muffins

(g/100g)

Leavening . Crude Crude Crude 1)
agent Moisture protein  lipid Carbohydrate ™, Na

Baking powder 254 7.3 16.3 50.4 0.7 202.68

Dry yeast 248 7.0 13.6 54.1 0.5 109.31

Nuruk 219 7.2 14.7 55.6 0.5 107.30

1

) mg/100g dry basis

_14_



mAe] FE g 9ol golE 549 AFE Table 67 Zth. A FHFL W
o|FIFHE UM wHe] 77.09 g
7952 gollom, FEARE /I HAL 8156 go = AY =AUt . Wo|H o5
o 7 #Fhel Hs) Ue A wHAo] FAE e HFo] HUtEY] W@EQ] Ao
o ARt}

08 MY kw1 e Ax o 2EY

Table 6. Weight and height of muffins with different leavening agents

Leavening agent Weight (g) Height (mm)
Baking powder 77.09£1.19" 57.98+0.96
Dry yeast 79.52+1.69 44.10+0.96
Nuruk 81.56£1.79 45.05+0.99
"Mean+SD

Ao Fole WolHHHE F7FE Aol 5798 mm=E A Y =Rkl thFo] F
E85F O8a Ax o|2EZ 747 4505 mm, 4410 mm $Th. o] 2 A W o] ] u}-¢-
g H7ksE o] Ax o)2EY F5S o]&e HAET £ olf= QFHe
2 Az wWolPTete 7TEHANA vtz 85tH 28 oA olitstaAE
HPA7] 7] wEe] AALANET 3 o] FAEe Ao FFET (21). E
55 WZAZ st #AS AxSHAS W Fig. 39149 o] QB 258&0] A7
F w7t A = Eol7t AAE] FUHetR o QECA AW Folle A omWA Eo|rt
ol S B £ At ojet e A e UILE ko] FEolyp HAXo|AE
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C

Fig. 3. Changes in height of Nuruk yeast muffin during oven baking.
A : After 15 min. B : After 20 min.
C : After 25 min. D : After 30 min.
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i MEE Table 7% Table 8o YR ATE Table 704 & & = A3 3ol
FHAAM L3t AFEEE Ho|ARuE s mo] Ad =R ohsol
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Table 7. Crust color of muffins with different leavening agents

Leavening agent L a b
Baking powder 58.60+4.70"" 2.67+1.80° 24.08+0.58"
Dry yeast 49.85+2.53° 5.54+2.42° 22.22+0.40°
Nuruk 53.98+3.75" 3.51+3.53° 23.02+0.04°
YMean+SD

"IValues with different letters in the column are significantly different
according to Duncan’s multiple range test (p<0.05).
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Table 8. Crumb color of muffins with different leavening agents

Leavening
L a b
agent
Baking 67.75+1.37") -2.89+0.16a 22.05+0.51°
powder
Dry yeast 59.64+1.67% 0.53+0.80° 21.62+0.75°
Nuruk 60.01+1.54% -2.00+0.41° 19.78+0.64°
DMean+SD

“IValues with different letters in the column are significantly different
according to Duncan’s multiple range test (p<0.05).
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oA u--t], ¥5 , X o|2EE 77 Hrlste] Axd M9 texture 54
< =43 A= Table 99 2l Hardness(BE)e= 1127.12 ~2816.32g/cm?*E  H
oA -t HrMg HA, FF /S HHA, PRO|2E HUIG HA £O0F UL
eyl xHo] ddith
Springiness(®d) = UXO|2EE F7Ig o] 7P =%k WolAaHE M7t
g wHAo] 7 kot {folFQl Aol flMHh. Gumminess(F 2Hd), chewiness
AEHE WolAFTHE H7He o] AY SRy e F5S HUkg #A
ojon, Axo|2ES HrIgk wAco| 7HE E8kth Cohesivenss(&3 8)< H ©lH
3¢ E HA7He wdo] FES AU MARY =4 dEsth

HolZ ot 7 Wad 5SS A7 W¥ agal AXo|2EE HAUME
HES HI SRS W AXo|2EE FHUMe #Ao] AE,
o] Kol xZo] gadhs Uehal Stk & WolHueHE ks #HA

=

o rRe AR vEe Aw

W, Azol~EE AR wuel A 2 @

o

Y, "l 2 A
, AR SoA Ax o] AEE H7IsE A4
Hlgte] 2 zpol7t A ke 53] @4y AL FY2HQ AolE HolA &
ot wabd WA Az Al BIFARE ARSE ol AL il F2S A8

= Azl oA At Aol E =74 &L Aoz Az
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Table 9. Texture of muffins with different leavening agents

Textural

property Baking powder Dry yeast Nuruk
Hardness 1127.12+56.81°"  2816.32+183.35°  1679.02+259.52"
Springiness 0.776+0.075" 0.829+0.050° 0.824+0.139°
Cohesiveness 0.250+0.004* 0.279+0.028° 0.231+0.008"
Gumminess 281.88+13.87° 789.14+129.06° 389.47+74.41°
Chewiness 218.28+14.72° 650.28+68.20° 396.29+16.19"
YMean+SD

"IValues with different letters in the column are significantly different
according to Duncan’s multiple range test (p<0.05).
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Fig. 4. Microstructure of muffins with different leavening agents.

A: baking powder ; B: dry yeast C: Nuruk yeast
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+ Table 103 2t Appearance(2|¥)< HWlo| a9t H7}g wHo] 7P Fgko
W tgol 5SS 7R M3 aga AXo|2E HURE WA £o g2 yEoy
oAl Apol= A

Flavor(Zm))< oA a-+HE H7Ie Had +55 H7He A g2koy A
Zo|2EE FUIgF WAl Zm =A uot Furt F& ASE UEET Taste
(BhHe HelAHoHE H7gE WA, dx o]2EE HUhg MA, 55 AU o

B 2oz et Wol e HE A7he pHe] B FRAE

i)

Texture(ZA )= T5S H7He H
Hyl, WolHueus Hriek | o7 YEgoy §oFQ Aol Holx &
*kth. Overall acceptance(FRFAQ] 7]E %)= WolHIHE H7sh HHd, X0
ZEZS UM WY, F55 37 HA £ &2 Yehy WA g edE HUkg o

o] 7} 7|Z=7F Z=Uth

Table 10. Sensory attributes of muffins with different leavening agents

Attributes Baking powder Dry yeast Nuruk
Appearance 3.57+0.53*) 3.29+0.69" 3.43+0.53"
Flavor 3.57+0.53° 3.86+0.79" 3.57+0.53°
Taste 4.00+0.58" 3.71+0.49° 3.29+0.49°
Texture 3.43+1.27° 3.57+0.69 3.71+0.76°
([iverall 3.86+0.38" 3.71+0.76° 3.14+0.90°

cceptance

YMean+SD

"IValues with different letters in the column are significantly different
according to Duncan’s multiple range test (p<0.05).
Higher score indicates more preference.

_22_



Mol BT E Are AL oldslviad ola] QB <t By) EA REo]
oot e oA BFAES AEE MBRT o Heagud. a8y Aade A

A HAg BAlo] BobAa glo] AA ARE o] &F AFS A

A5 AAL Aol el axjole] FAPAE Table 1101 YERRAAT FolA He ul
o} o] VIAA HEQ AL flavordt L AHBAAE JEHEA 99% W9
el A frods Baon, 24 2 FIANAE 95% HAdA FJds B =
3 "daxde WA 99% MY Yo SoAde Raon AESE 95% W9 oA
TS Bk wEbs Al At ZAE 5430 #Alel ol WA 7
T, 34, 24 % AP flavord] %= F= F8& JAAE UEE e ALk,

Qe gaRz BAH,

b

4 R A Yt

rir
N

Table 11. Correlation analysis between sensory score and texture

of muffins
Appearance Flavor Taste Texture Overall
pp Acceptance
Hardness -0.625 0.740* 0.392 0.817* 0.164
Springiness -0.392 0.002 0.259 0.435 0.020
Cohesiveness -0.092 0.868** 0.554 0.555 0.556
Gumminess -0.521 0.823* 0.454 0.801* 0.268
Chewiness -0.565 0.758* 0.367 0.864** 0.123

*, significant at P <0.05
**, significant at P <0.01
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