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Qualities of Muffins Made with Jujube Powder

Fun Ji Kim and Jun Ho Lee'

Dept. of Food Science and Engineering, Daegu University, Gyeongbuk 712-714, Korea

Abstract

The feasibility of incorporating jujube powder as a value-added food ingredient in bakery food products, using
a model system of muffins, was investigated. Jujube powder was incorporated into muffins at 0, 5, 10, 15, and
20% weight amounts based on the total weight of wheat flour. Qualities, such as pH, volume index, height,
and moisture content, of muffins decreased significantly with increasing levels of jujube powder added (p<0.05).
In terms of color, lightness decreased, whereas redness increased significantly for both crust and crumb (p<0.05)
with increasing levels of jujube powder. Baking loss also decreased gradually, while hardness and 2,2-di-
phenyl-1-picrylhydrazyl (DPPH) radical scavenging activity were significantly influenced with higher amounts
of jujube powder in the formulation (p<0.05). Finally, the consumer acceptance test indicated that the highest
levels of jujube incorporation (20%, w/w) had a considerable adverse effect on consumer preferences in all
attributes. In contrast, muffins with moderate levels of jujube powder (10%, w/w) are recommended (with respect
to overall preference score) for taking advantage of the functional properties of jujube powder without sacrificing

consumer acceptability.
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3 (dF 9, Gyeongsan, Korea)= ol Axd A
& AlFAdA Tt ot 9} o] RS Azt AME-St
Qa, FEE(CJA LA D (F), Yangsan, Korea), A28 (CJA|
LA F(F), Incheon, Korea), 2F((F)ALZMNE, Seoul,
Korea), W ((F)F 447, Yangsan, Korea), 2 A &#-f-(A4]
£, Seoul, Korea), Wlo]Z 3 ((F)7=o}, Seoul,
Korea) ¥ @Z2 AlFoX FYst] AM&stAh
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h

=22

S5kgs s2& E 740l Ao] g5 & X9} A5
sttt EEe oF A5 s

o] wol 50°CelA 24A17F &<t IFAZE71(VOS-301SD,
EYELA, Tokyo Rikakkai Co., Ltd., Tokyo, Japan)& ©]-&
st AZEAT JAFAXRE ABEe E471(DAT00-G,
Daesung Artlon Co., Ltd., Seoul, Korea)E ©]-&3}o] £33
% 250 mesh A& FHAAA AHe & DF3te] BH3hH
A&t AT
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o Table 1o Ve v gl we} Al z2st9e
BS Y] e AL RFOR dlu AT FH
o FET5 10, 15, 20%E ¥ HAS HUkE
39t WA mixing bowlell HEIS Yol &
gt § Ae A Yol A (5K5SS, KitchenAid Inc.,
St. Joseph, MI, USA)Z 3%l A] 343t 29 FE2 e
T ATE 23 HES FOF U T B9 £EE 3E
7F 3¢ 2 Abgste] sttt £33 A 9@, A
5, U5, WolAoegE Ad Ul 5 & ¥ 58
7t 3¢o 2 HiEetqtt. ol By 22 WEFE [Ev

FoEth A4S HES MAE[P60 mm x 67-(270 mm
180 mm x 45 mm)]ell 70 g¥ FH3l 160°CZ L= 2
(GOR-704C, Tongyang/Magic, Seoul, Korea)ol| 4 35%
T A2oA A Bl & A 52 AR

-

N xS

pH
pHE vlHe] & 228 10 g 488 AR F 90 mL

Table 1. Formulas for muffins added with jujube powder

2

-3
e
o
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Jujube powder level in muffins (%)

Ingredients (g)

0 5 10 15 20
Medium flour 300 300 300 300 300
Sugar 180 180 180 180 180
Water 180 180 180 180 180
Egg 90 90 90 90 90
Butter 90 90 90 90 90
Baking powder 15 15 15 15 15
Jujube powder 0 15 30 45 60
Whole milk powder 22.5 225 22.5 22.5 22.5
Salt 3.75 3.75 3.75 3.75 3.75

=254 1793

SHTFY EFsIA #AVIZE 183 dE s 1413 A
3} o+ pH meter(pH/Ion 510, Oakton Instruments, Vernon
Hills, IL, USA)E o] &3}te] 53] W Z435te] Higtoz
YER A

fFalel =0

e Hu= FAXAHA)LZ 33 HHE SA3H L
o, ZolE WA HAFUYS &} templateS o] &-3te] T
o] EFo|E 33 WE ZAst HaHgoZ YR AT

>

He

A= Ao A 1A g Mas 3 XA (CM-
600d, Konica Minolta Holdings, Inc., Osaka, Japan)Z& A&
ste] 7} A|59] crumb FES 53] ¥HE SA45¥ 1, 95
(L), AA=(a), 3A=(p) oz e Aok gAE A}
A 7)(VLUU PL150, Samsung Electronics Co., Ltd., Suwon,
Korea)& ©]&3te] 22 A4, WA A5}t AR 7]

A%, wole YHSA AAFL EHAt HAA FES
299 % vj9e) BT Hwstgc

SEsRm 37| o

FEIFE vE 39 FE2 Y AT F AGARY
©2 53 WY FHSRYL, F7] SUES WETAY vAL
A 33) W= Zgste] obel o] thstel Asshah

Baking 1 (%)=
aking loss (% Wooror

x 100

ATe #WAY T2 ARES HAstA Z2HE 60 mm,
=°] 45 mm) Advanced Universal Testing System
(LPXPlus, Lloyd Instrument Ltd., Fareham, UK)& ©] &3}
o A2dA 153 ¥HE 3% § HaEahs vl
Test speedi= 1 mm/s, triggere 50 g2l o2 =A3}Y
o, AEH =07t 42t 1245 mm, 50.00 mm<] 97]5 3
@3 (probe) &AM T

S 2h(DPPH 202t A5) &3

DPPH(2,2-diphenyl-1-picrylhydrazyl)ol] €]3F tjFH#
o Bz A7% &9E Bliosd A5 Fusle] 248319
tH14). |# £ 5 goll 70% ethanol(Merk KGaA, Darmstadt,
Germany)< 50 mL 7}ste] Ao A 1A2F =53 H 8000
rpmol A 1027 A4E ste] 42 45 d-E& Whatman
No. 1 o3} %](Whatman International Ltd., Maidstone, UK)
o AFAA A 5ENH o7 A3 T DPPH £ 9 (Wako,
Kyoto, Japan) 5 mL%} A|§8N 1 mLE v E 50%
ethanol 5 mL9} A28 1 mLE HZxFo =2 747 £33}
o 10%& ¥ ol 517 nmol A #3F %A (Optizen 2020 UV
Plus, Mecasys Co., Ltd., Daejeon, Korea)E ©]-&3}o] &34
& A3k DPPH 2oz &A% v 22 A4t
2ol 93l 33t
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Fig. 1. pH of muffins as affected by jujube powder. Means
without a common letter are significantly different (p<0.05).

AbS-sample B AbS~control
Abs -blank

DPPH E‘rvli;_(li
2A% (%)

AAt
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309, o 267, 20~27A)S o2 AAsiTh 4 A EE
3x3x3 cm A7|2 Fep Al A2] dERE skl FolA
Al el a3t & AAHEALH, 9 HE(1, W3] |
3 9, thes] FolshE AH&-ste H7tet At H7t e
Al (color), &"|(flavor), B(taste), FE=2]% A Z(softness)
2 AR 2 7135 = (overall preference) 57FA o™, A &3k
AHRE YA 7 AlEZE BS o] &3t YtE A7 TE
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Fig. 2. Visual comparison of muffins as affected by jujube
powder.
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o] Hrteko]l SV E pHVF FrolF o2 A AT (p<
0.05). t)Zto] 7802 713 =4 Yelhgon 20% H7latol
6.422 7} YA YEsth ol tiFEE Y w2 pH(5.93)
7F M o] pHell AR A0 JFE vA=
g EFdEE Hrre w316)%
HAANNME pH7E RolA = Z 3ol Bird vt

L
pu—

S| x|t =0|

wHyo Ry} wolE =43 Ad= Table 294 2T}
= dFiEde] Ao St 4E 3oz ast
RO (p<0.05), thZTo] 2743 mLE 7FF =% 20% #
7htol 1961 mLE 71 @tk B3EES H7iek o3
(18)ell M= F-Fite] o] 7142 vy Ko7} 7
&dhe FARE Ae] Bag vk itk wA Y Fole tiE
0] 5846 mm=E 7HF ¥ 20% FH7bro] 5490 mmo g
7 wiekom, Ul T e Hrteo] SIS E fo4F o
Z 223 Ao (p<0.05). ©]E 3t AF+= corn bran fiberg 3
7kt M3 A9 A corn bran fiber®] %ol F7HEFE
A Fol7} Fxp gadte Huel FASA .

SHHME
ARATE SAS(5)E o §3te] 7 ANz FFe BE M=
HALE AL, 424 Duncan’s multiple range HFEEs Hrkste] Az vAe] crumb F29] A=
testS AABIA] p=005 oA AlE7re] Golxt2 AR5} 2 oS vwg A%= Table 3% Fig. 29} Zth A&
ot BI(HE)1E BF Brhge] 3NA5E R0 Fas
om AAEE YBE 4 g o502 S
Zont 4 nE (p<0.05). FAEE Jell &= pghe thxTo] 30298 7+
=%on 10% thEao] 22172 74 e Ao 7 yEh
oH FAEY A9 Y Prhe] Be 4522 el o)
W PR pHE 9% AFE Fig. 19 0ok 322 2 0@ Ao Yegd o4 Ax wsle uF 5%
Table 2. Volume and height of muffins as affected by jujube powder
Property Jujube powder level in muffins (%)
0 5 10 15 20
Volume (mL) 274.3+4.1% 261.9+0.2" 235.4+2.1° 210.8+1.2¢ 196.1+2.1°
Height (mm) 58.46 +0.45" 57.40+0.30" 56.65+0.18° 55.84+0.15° 54.90+0.13°
““Means within the same row without a common letter are significantly different (p<0.05).
Table 3. Color characteristics of muffins as affected by jujube powder
Property Jujube powder level in muffins (%)
0 5 10 15 20
L 74.62+0.16° 63.78+1.35" 59.51 +1.79° 53.48+3.52° 51.87+0.95°
a 0.30+0.19 2.18+0.41° 2.40+0.15° 3.61+0.16" 4.71+0.26"
b 30.29+0.91° 22.80+0.58% 22.17+0.56° 23.40+0.92" 24.16+0.70°

*9Means within the same row without a common letter are significantly different (p<0.05).
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Table 4. Moisture content and baking loss of muffins as affected by jujube powder

Jujube powder level in muffins (%)

Property 0 5 10 15 20
Moisture content 34.07+0.03" 3351+0.13" 33.02+0.16° 31.61+0.06° 30.95+0.19°
Baking loss 14.47+0.68" 14.85+0.50° 14,09+ 0,117 1370+ 051" 1350+ 0.10°

““Means within the same row without a common letter are significantly different (p<0.05).

A A7H AMA9NAE fAHE AT REH ul 9lo o a
o, ol A Ane ARl L d, 5ol 4 Thos ot .2
452,16919 AL n e o) F2Le] BHH o] o o1l :

F w3l *—“1011 A9 49 4T vAE Aoz B 01 1

a9 gEpue 3 e 01
N o - 0.0 -
ARED, DFELE B7HE AIH@QAAE FA18 A "
Wat Avrh mad ok lok 00 , ,
0 5 10 15 20
A=
FEsEt 27| &4 Concentration (%)
W o] FEE T F7) &4 =43 A= Table 49} Fig. 3. Firmness of muffins as affected by jujube powder.
— - M without a common letter are significantly different (p<
2t mAe FRFFL 2Pe] 0T%E AF EA G g ¢ ! :

50

3
Vg 9 e on o

wue] Brtgel 371

FE FEIgFe FoFow A 25 ] ) a

SFATHP<0.05). ol= tFE2e] 7ol S7Hgel whet 40 1 ) c
WFET HolHfhel FRATEY F7hst FAl6] B2A .
E(RAT S RFED Fojd Fol Frhg slelshe 2 |
Ao RaEy, UF v5AL WS gﬂ@m 73$ 4 o
RS E FEAe) FFE Y AASALNE B 0 {
Solm ROl Ok BaSE AT} W b o . , , , ,

S HAl Y F7] 4L 5% HIbroll A 14.85% 2 7+ 0 5 10 1 0
A e et 10% H7EE ARl A o<l Fig. 4. DPPH radical scave(r:lgfgrzz‘iin\;i/‘z; of muffins as af-
Abol= SIATHP>0.05). 20% FH7hre] w7] &4 13.50% fected by jujube powder. Means without a common letter are

2 OE A5 H&] FoFo =z 713 @A e THp< significantly different (p<0.05).
005). |9t 2L Ak AR A neFe) b A7) v
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2 AR AYNAY UFEwe] Woie] Fgesy  ©) SIETH N Aw TGS A At

HERTY Aolgfas FRAGGe) AN Augen  TAAT

A7t S7FsHAl Ha24), ok wignl St weE A SlAIS) SHA(DPPH ZIC|Z A S) &8

A 2ge) ol F7keA Ho] ARA o SR % vl DPPH 202 2752 498 A9ke Fig

w7 EAgko] FAasH He ALR AR HTH 49} 2o}, q]_%%ul B R 2T e 9849%F 7}
bz = FG3EA v o 5% M7k 31.92%, 10% 7k 35.04
e 0, 3 Zl':]__ T+ =)
ERue Wobete] A2 oo A% (firmness) S = %, 15% z7]-—7' 37.773%, 20% 71 434% 2 djF2% 7}

; gol FNUFE FolH o FaFelsoel FAEE Ao
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o] Zhgl Wt WobRe) Famizl Al Hew vl Li Aane Ay Teee Z’ s S
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Table 5. Consumer preference of muffins as affected by jujube powder

Jujube powder level in muffins (%)

Attributes 0 5 10 5 20

Color 6.13+1.88" 5.95+1.56™ 651+1.27° 5.87+1.28™ 5.33+1.49°
Flavor 5.78+1.78™ 6.53+1.53" 6.42+154" 587+1.71% 5.35+1.86°
Taste 5.22+1.88" 5.69+1.55® 6.09+1.79° 5.60+1.85" 520+1.79°
Softness 6.04+1.79% 5.76+1.54 5.53+£1.50™ 547+165" 4.95+1.94
Overall preference 5.69+1.70" 5.95+1.50° 6.07+1.59° 5.76+1.72® 522+1.81°

““Means within the same row without a common letter are significantly different (p<0.05).
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