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Effect of Hibiscus Powder(Hibiscus sabdariffa 1L.) on the Quality of Muffins
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Dept. of Culinary Arts, Woosong University, Dajeon, Korea”

ABSTRACT

To evaluate the effect of dried Hibiscus powder on muffins, muffins were made with Hibiscus
powder(0, 3, 6, 9, 12 % (w/w)). The moisture contents and pH of the muffins were significantly
reduced increase of hibiscus powder addition(p<0.05). No significant weight changes were observed.
However, baking loss rate of muffins with Hibiscus powder was significantly lower than that
of the control group. The sample of the control group showed the highest volume. And no
significant difference was observed among groups at uniformity and symmetry index. In color,
control group showed the highest L—-value and b—value among groups. A-value of the control
group showed the lowest rather than that of the other groups. Hardness, cohesiveness, gumminess,
chewiness of groups with Hibiscus powder were increased significantly as the increase of the
amount of Hibiscus powder. Redness, odor, sour taste intensity was increased significantly with
the increase addition of Hibiscus powder. Control group showed highest acceptance of appearance,
taste, overall acceptability, among groups. Muffins with 3% Hibiscus powder did not show any
significant difference with the control group in flavor and texture acceptability. As a result,
3% of Hibiscus powder will be ideal to make muffins.
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Hibiscus, Shoe-flower, Hawaiian Hibiscus, China
Rose, Blacking Plant Bt1% &2, 5U=9} =7
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2 Aol ARgE 100% St SH| A (H ek
3, Jinchen, Korea)&= JEUle 2 Fgon, U715
+ v 153(Dachan Flour Mill, CO,, Itd, Korea), A
BH(Samyang, Daejeon, Korea), 4~a(Haepyo, Shinan,
Korea), Anchor BJE](Pontera limited, Newzealand), ]
0]7d3}-2-C{(Jenico, Asan, Korea)S ARR3lIoH o
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BEE ¥H=57](5K5SS, Kitchen aid, U.S. AR 4% &
Tollx 187 38t —"?— Aeks Yo 151'01]/\1 30%,
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160CE o¥¥ QE(Dae-Young Machinery Co.,
Lid., Korea)ollA] 2227+ -9l Th5 2ol 1ARE
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Table 1. Ratio of ingredients
)

) Hibiscus(%)

Ingredients

0 3 6 9 12
Flour(g) 100 97 94 91 88
Hibiscus powder 0 3 6 9 12
Sugar 60 60 60 60 60
Butter 50 50 50 50 50
Egg 50 50 50 50 50
Baking powder 2 2 2 2 2
Milk 50 50 50 50 50

e AeolA 1*17} ‘%.‘Z]r 2 “‘—%}04 TS
23510}, =3 7](MB35 Moisture analyzer,

OHAUS, Switzerland) & o]-83}o] 105C oA 1 g4 /\]
55 st A WsPt §ls wirkA] 43] 9 &4
apaich

2) pH &4

S| 2a7 s BEg 0, 3, 6, 9, 12% H7H8] A"
ol 9EES 10 goll FF 90 mLg Ae] A1
(HMF-1000, Hanil, Seoul, Korea)2 30Z3}t vlaf &
pH-meter(Delta 350, Mettler Toledo, Shcwerzenbach,
Switzerland) 2 33] wlEsle] Z4ste] Wy} TF

A2 YeRHI.

S| =AE BEg A7 wEle] FAlE Alx &
Ao 1A WA & AR E(Adventure

OHAUS AR1530, U.S.A)& ©]83tH 53] ¥l &4
3k, 77 <282 Park et al (2008)2] W ol w}
2} SAsIICh w7 &8 §7] Ao uks S
T8 F v TS olgate] vt 22 el
oJ3) Alxkstodct.
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BW: ¥k Z3F(Batter weight)
CW: FAlo]=Le] =7H(Cake weight)

77| &AX& (BW-CW)
(Baking loss rate) a T X100
4) W3] By Y4, Y4 =4
w3 e] Hu)(Volume), WA (Symmetry), T34

(Uniformity) 2|52 Lee & Heo(2010)9} Zo] Axls}
Sk, vhale] SAE Ao de) dehe) o 2
o AS} ES BAIEHL TY-5 CE AF | A9k CAle
TGl Bo| 415, C} EAto] Sl Df A& EAJ8k
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Volume Index = B + C + D
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Symmetry Index = 2C - B - D
Uniformity Index = B - D

2
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o] M= Az F Ao 1A B9t WA

2 % v e slol] ofelz ke et el
M-S 243}t A= A(CMS, Konica Minolta,

Japan)E ARE-EFS] LEH(E ), azk(FA), bak(EHA)&
53] whESle] 1 ks SASITE ojuf AR
ko] 1748 94,0, agke —0.22, bike —0.38 ©]3ich

7) HHo gAx 34

wele] B4 S48 2814 texture analyzer (TA-
XTI, Stale Micro System, Surry, England)S AR&-3}
o] 53] ¥k Sttt Al F Jd AlESE
273 7 cm, vV 217 5 cm, 9] 4.5 cm)©l| probeZ
28] d&Ho 7 HAAFHE W LA force time
curve 2HE 7% (Hardness), BFAJ(Springiness), -8
ZX(Cohesiveness), Z32(Gumminess), 2313(Chewiness)
I} 22 TPA(Texture Profile Analysis)parameterS 2735151
t} &4 274 p75(75mm dia cylinder aluminum)-&
Z2s)e] pre test speed: 1.0 mm/sec, test speed: 1.0
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mm/sec, post test speed: 1.0 mm/sec, strain 70%,

trigger type: auto, trigger force: 5.0 gollA] 7439t

8) TEHAT

@O AFA BAF 24

SlH|=A o] H7he wiple] ARk HAL A
A= AAPERIT 7520l tiste] Abd s vk
et AT 209S tido = et
| 1ARE St WAAIK mas 1/4 2712 22t
g4 Zelodll HAlo | WEEE Tt AT
o}a’iﬁ} g7 AES B U ARE B
A 9s B2 AFe Frletdtt. AR 0%
3Alol AIRFIAL 4Alol whEATE AR A (color:

1 light brown < 5 blue < 9 red), FE=2]& A%

o

AN
]:l
o o
T

4

2

=
AN

oll
I 401'

{

(softness: 1 soft <> 9 tough), FE$F&(moistness: 1
dry < 9 moist), YWAl(odor: 1 weak — 9 strong), 215t
(sour taste: 1 weak — 9 strong)< Z}-8-5}3JT}.
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Ao, st o) e A AR
A3 e o SIS, Sl Alee
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Package for the Social Science, Ver 12,0 for Window)
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m Z3 9 33

1. HEHe| +Fot
SR 22 o] H7bE we] HESES 57
3l Avl= Table 20 YERASIT). 3|H]A72 3% A7}
0] 75 tizoll Hla felH o s HAEkAlaL, 6%
A7 dizzel wlal Afols gldlo 9, 12% 7t
T izl Blg) fojH o vhe RS Bo
B 2=A 2~ 717 S7VEl weE w3 e] Rl
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Table 2. Moisture contents of muffins with Hibiscus powder

Hibiscus(%)

Sample

F-value
9 12

Moisture  29.16 + 0.72"°>  27.84 + 1.58? 2873 +

0.50% 27.63 + 0.66° 27.58 + 0.62°  3.06™

Y Means * SD, n=4

2 The means with the same letter are not significantly different by the Duncan’s multiple range test

¥ Significant at “p<0.05
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3H]| 272~ o] ke WHe] pH WH3l= Table
300l VFERASIEE, a2 pHYE vk e SR
slH|=7A Sheko] F7IRtel wiet thasrol] Hls) o
How G prg wyon, SN2AL Huel vk
AT Frol e Aol wole] pivk 24349
THp(0.001). 3JH]=AZ0l= vhge] f714to] $hrs
o] glo](Eggensperger & Walker 1996), pH 7} ufl$-
So} S| a7 k] 749 pH 2.37-2.75 <ol
(Kim 2017), o]&|gh 3[H] 7] 3-f-9f vhe pHe A
Fo] pHoll FFe & AR AR, o|xH W&
o oJal] AlFe] pH7F ol A= 2457 a7 =
E(Hwang et al, 2013)¢} 2437} A7]%(Shin et al,
2017)9] At} “FAsk3et.
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Table 3. pH of muffins with Hibiscus powder
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T2 Alelskal BE wellA tizsel Blsf folHes

< 17 EHES BAHP(0.05). A" 7kl
ofel 7] EakEol HAE Avk= visdzh 254 Alo]
S(Oh et al. 2002)9] 2} FAksIH, of= 7kl
T o] WhRHEL 7] ulel Vb %
o= AbgEh

4. 21, Y, 2UY
Iko

S| 27] = Fo] H7he wde] R, Wi,

2
5 AR A, tizel] nigte] sjH|2A s bt
Bu7} fo)d oz 7HA3FIrk(p0.001). thETe] ¥
= 14.670]Q. 01} |27~ 308} 60 H7kEe 7h
7} 13,709} 13,2702 frojAo @ 7hasslel o, ovel
12% 7Rt Z247F 12,609 12,772 o] o2 oS
Aaskdnt. olM® HrbEel s Fu7t Fashs
A= 29 71 MR Kim & Kim 2013), 25 5
747} M (Ryu et al. 2008)¢] A} Ux|EtIom,
ol HrhEe] WS Al wiet ke ghekel
FHasin] 27 Sk Zhael] ofgh ] Wi o Als

FHKim & Chung 2010). 22y 333} L Ao

i

o

Hibiscus(%)

Sample F-value
0 3 6 9 12
pH 6.92 + 0372 646 + 0.11¢ 538 £ 023 486 * 0.14° 403 + 0.10° 8844
D Means + SD, n=3
2 The means with the same letter are not significantly different by the Duncan’s multiple range test
¥ Significant at ~ p<0.001
Table 4. Effect of Hibiscus powder on muffin weight and baking loss rate
Hibiscus(%)
Sample 5 F-value
0 3 6 9 12
Weight 65.35 + 0.052 6531 + 0.13 6527 + 0.11 6535 + 0.13 6533 * 0.18 0.26
Baking loss rate  8.98 + 045" 833 + 0,18 +0.19% 832 + 0360 797 + 052 402

Y Non added Hibiscus
? Means + SD, n=5

¥ The means with the same letter are not significantly different by the Duncan’s multiple range test

# Significant at 'p<0.05
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Table 5. Baking properties of muffins containing different amount of Hibiscus powder

Hibiscus(%)
Sample 5 F-value
0 3 6 9 12

Volume 14.67 £ 0257 1370 + 0.17% 13.27 + 0.42° 12.60 + 0.17° 12.77 £+ 0.58 34.42"
Symmetry 1.13 + 0.12 0.70 + 0.17 060 £ 0.17 0.60 + 0.17 073 £ 031 242059
Uniformity 0.00 + 0.20 0.03 + 0.58 020 £ 020 007 + 015 013 £ 0.15 114N
Y Non added with Hibiscus

2 Means + SD, n=5

® The means with the same letter are not significantly different by the Duncan’s multiple range test

Y “Significant at p<0.01
% Not Significant

Atz S| 7R el & AjolE Ko
A et

5. M

SR e Ariste] Alxdh vivle] A
3h= Table 6o YERHATE -a]a]ﬁﬂi A7)eko] =
7Felell w2} W A} SollM HELEhE FolHeR
Haskglon, olHek v E’?—Cl 2 7 Ay

(Shin et al, 2017)e4] HA7HZe] o3 fod o2 7ha
Aol A3t WrkT-ol L#k 91.90, a
#8-0.07, bgk 7.34 AL vkl du]2A 2 71e] A
= LEY 26,64, ag)k 27.73, bik 6.66 2 & L3k A
B[R 2A 2 TR vk 13ke] Jold Zlow

AhsEct,

L
Aee

gk k] 24
sl 306 A7k froldow
Fhee] dizel Ha) foldow

(a#he iz
2k ou 6% 3
7kt M|

L=t
DN

H
=

3% A7 S Ho
2] Ao 2 AlRHY, ofi= 3v]27]
sagl JEA]OM% pHoll ke th2 Mg U=
o2 AlgEn, A 3H|2A 2
EAlopdat fARE of2Uofe]] dhtE QHE
A A2} 2gelA] uie- QPEERAIRE pH 65 At
] B3 EtkE BIl(Kim et al, 2017)E E3)
pH 6,462 B 32712 3% F7kollA
EAlopd AZ-o] Fa2 Qlaf vk A Wl
O F AlgEch o|X ¥ sMaA= At ol AlF
A7} S7VE AR SH|A s B 37t AT
7](Lee 2018)°l|A] &ldt 4= 919l

Q1% 5 glglon], ke o)

O

l:1° |
of

2
RAN)

Az Worr e &2
O

LZreo] =71d A9+ §239 FH7F WH(Kim & Kim
2013)7F 572 71 v (Im et al, 1998)oll4 = &
ZAE)gom o) A/ 180 Mol AE| JF
< fX Eo R AlEHG

Table 6. Color parameters of muffins containing different amount of Hibiscus powder

Hibiscus(%)
Sample 5 F—value
0 3 6 9 12
L 75.50 £ 1.047 5200 + 0.34¢ 49.84 + 0.17° 43.10 + 047> 37.60 + 0.30*  3,250.28"7"%
a 281 + 0.14>  -350 + 0.37%  3.65 + 0.42° 1548 + 0.15¢ 20.66 + 0.18  4,985.39"""
b 33.63 + 0.86° 560 £ 020 565 + 0.14° 407 £ 0.20° 359 + 0.13*  3,936.94""

Y Non added with Hibiscus powder
2 Means + SD, n=4

® The means with the same letter are not significantly different by the Duncan’s multiple range test

# "Significant at p<0.001



Hul =]

Rl ESgEal g

7F v W] S (b=
bl o8l foldos 7Asigit). ol#et v
v 37h M (Kwak et al, 2012)9] A} FARFS
o}, oA ozl Hsf sk Lakt bakd QFEAIO}
i} oo AadAE vehdthe AFHKim et al,
2013)9} AA|EkoH, StEAlob o] v SE &
A SR (Kim 2017)0l)M w2 13k baks Bl Axfel
T Akt

S (Hardness)= 802 g/cm’® 3|H| 27
23, 0% FH7ReH frol#]l Atolg HolA| gigtout
9, 12% A7} 242} 1,126 g/em’@} 1,170.64 g/cm’
o= tizwe Hj3) fofHoR H2 gk HArh(p(
0.001), o]&gt A¥= EAY & 7} wF(Yoon
et al, 2011), =9 7} HB(Kim & Kim 2013), T}
wk H7F wEKim et al, 2008)0l4 H7HEo] o5 A=
7} S7¥ek ARl dAlshs ARdrt. o)X ¥ 7ol
ofeff A=rt S7HE o= A7Heel WS diAlsk

ZFelo] kA SFEl WPt} okslEo] 2
T7h zHaE A3 dert S7HE v E AlsEct

(Jung & Cho 2011).
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SHIAHA &2 XJ

=

eH2d(Springness) tZ2T0] 1.00%2 3[H| A
B AT Frel4el FolE MolA] el
53/d(Cohesiveness)= tZ7+0] 0.760]9.2H 3
WA A1 30 RS DT frel el Hol2
Ho]A eigkert, 6% A7FERE T3 Frel4el Tl
Kol F7IeFet. oA 7kl ol 8-3/de]
7k A= wio] 717 37 wE(Seo et al. 2012)
o) kst Al

72d(Gumminess)2 thZTollA 608.22 g& HO|
W SH|AA 2 3% 7RI Fo12Q) Afo]& Kol
okgront, 6, % H7kre 242} 1,206.47 g¥ 1,253.53
go = tharell Hlal frojHoR Eton, 12% A7t
T2 248523 goR FoHo® TP w3
0.001), o4& H7Hal ofsf o] S7Hd At
AR 31tk 27 M (Ko & Seo 201003 29 37}
M (Kim & Kim 2013)¢] Z3e}l fAksholct,

34 (Chewiness)-& thZEsrol|A] 608,37 g0 & 3]
H|27]2 300 7ot o2 o R 2folE HolA] egt
ot 6, % H7kES tiEetel] HlEl] frelHoR we
S B, 12% e oS =2 Je
oo Bert s7ksh Fde o) Srkhe %
| sler, wjdo] 7kF H7F wE(Seo et al. 2012),
1 Z7F w3(ang et al, 2012) M= fARE 237}

LERAS L
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=

[e}

Table 7. Texture profile analysis parameter of muffins containing different amount of Hibiscus
powder
Hibiscus(%)
Sample F-value
o 3 6 9 12

Hardness(g/cr?) 80279 + 60567 90843 + 11571° 91633 + 2409  1,12631 = 9659 117064 + 7405° 15137
Springness(%) 1.00 £ 0.00 100 + 000 100 + 000 100 + 0007 100 £ 000 075
Cohesiveness(%) 076 + 023 076 + 003 107 £ 0.04° 137 + 009 211 + 0200 126737
Gumminess(g) 608.22 + 56.27° 693.60 + 11330° 1,20647 + 10576"  1,253.53 + 109.12° 248523 + 388.40° 590"
Chewiness(g) 60837 + 56.35° 69382 + 11332 120685 + 10592°  1,254.09 + 109.20° 248551 + 388.19° 5924

Y Non added Hibiscus

2 Means + SD, n=7

¥ The means with the same letter are not
® " Significant at p<0.001

significantly different by the Duncan’s

multiple range test
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1) A HAREA
S| T A7FES delfshe] Alxg v
AFA BAREA 2E Z7gsto] Table 8ol YeRHA
o SMIAF|AE H7FA] o2 tHEsol Hste] 3%
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SH|27 2 7 FFo] STl whet 2] A
YERATHp(0.001). o]2fgk o] Wsh= oF
=7 o] 27Kl v At
07}3% Aol A, o™ kel ol
A ] M 27k Aol B 7} v
Aol ]It Hwang & Ko 2010).

=
=4

u!

Bogle Arl 271 §.0]70] 2jo|Z Holx| gk
t}. ol 71AH SA4AN Aot Skl B
PdSo| Go|do] 2jo|7 ¢Ix|5}A| = W) W3}
°itd no 2 AlgE.

FEAFE T oAl AolE EIT F I
son

iﬂ'

w, 714 247 sl il ela) 4
RaEglont HdSe] fe)Hel o)z 21xahA]
23 Aoz SlE, olzd v sz~
7} A7]®(shin 2017)el4] ¥537} A} ek
A $relAie] Jol2 UeriA ek et A,

S|zl o] e tizel sl S|
3, @ A7FEANE el 19l Jolzt wol| agko

o]

oagHel

L, % F7ReelA FrefH s A el o, 12%
H7ktolM 718 =71 e THp<0.001). o]A+ A
7z o3l afre] WA Azl A= sn| A
A7t F719K1ee 2018)9F EAY 27} w3 (Yoon
et al, 2011)9] A} FARSFACE

3|H| 27220 Almke tzol vIske] 3% H7kte
frolAl xfo|7} HolA] gigtot, 6% 7k tix
ol Hlgl folHow =gkom, 9, 12% Hrkte 247}

fro|H oz atolg Holw =A| 2lte] F7I8H]
o} olejgt Aik= snlaAs k] S 3
A7]E(Shin et al, 2017)olx] 22 7l F7tol wheh
2lgko] Z7FIE Aol dX|etg o, o|& pH
A} F7pol Sk pHyE skl Aol
shict.

iy

2) 71=% A
sH27|2E Hrlete] Al vide] 7|EE A

A= Table 9o YERAATE

o3t 715 0] 3¢ el foHoR Vg we
NZEE Yehiglon, 3, 6% W7k freldew
7P we 713 wE Yelen, 9, 12% & tiZrHrh
= RARE 3, % B} 22 o 7|E g JERSIT

S| H7te) wet Fealo] STk B 7%
7} EolAlE o= FRIEITHP(0.001). ol2jE A

Table 8. Quantitative descriptive analysis scores of muffins containing different amount of Hibiscus

powder
Hibiscus(%)
Sample F-value
o 3 6 9 12

Color 1.67 + 0.497% 483 + 071>  7.06 + 1.11° 7.56 + 1.54° 844 = 1.71¢ 137559
Softness 3.7 + 1.57 418 + 1.88 506 £ 1.71 518 £ 207 512 % 2.29 2.05N5
Moistness 47 £ 219 3.89 £ 1.97 482 + 188 539 £ 215 565 = 2.21 193N
Odor 3.61 £ 250 378 + 2100 456 £ 1.76° 533 £ 2.03° 678 £ 2.39° 6.417""
Sour taste 144 £ 078 200 + 097 400 = 1.75° 628 + 0.89° 861 + 0.50¢ 14252
D Non added Hibiscus
2 Means + SD, n=20

% The means with the same letter are
9 *"Significant at p<0.001
¥ N.S.: Not significant

not significantly different by the Duncan’s multiple range test



Table 9. Preference test scores of muffins containing different amount of Hibiscus powder

Hibiscus(%)
Sample F-value
oD 3 6 9 12
Appearance acceptability? 841 + 1.06% 367 £ 168 306 + 1.55 539 + 165 633 + 1.68° 33.64 7
Flavor acceptability 689 = 171" 628 £ 145" 478 £ 1.96° 433 + 150" 406 + 246" 818"
Texture acceptability 6.22 + 221 556 + 226 511 + 191 611 = 171 561 + 266 0.78%9
Taste acceptability 739 + 2201 600 £ 1.85° 483 + 1.65° 422 £ 218° 289 + 245 1218
Overall acceptability 744 £ 201° 583 & 1760 450 £ 1.76° 433 £ 225 311 £ 245 1157

Y Non added Hibiscus
2 Acceptability: 1 bad < 9 good
¥ Means + SD, n=20

» The means with the same letter are not significantly different by the Duncan’s multiple range test

9 "*Significant at p<0.001

© NS Not significant
= 3M|2=AL 7t A7 (Shin et al, 2017)0114]
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