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Quality Characteristics of Muffins added with
Amaranth Leaf Powder
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Dept. of Culinary Science, Honam University'H

Abstract

The purpose of this study was to examine the qualities of muffins with 0, 3, 6, 9, and 12% amaranth leaf
powder. The specific gravity of muffins prepared by adding amaranth leaf powder was higher than that of the
control group. The pH of batter and muffins were decreased with the addition of amaranth leaf powder. The
height, weight, volume, and specific loaf volume of muffins were decreased, while the baking loss rate of mu-
ffins was increased by the addition of amaranth leaf powder. The moisture content of the samples with ama-
ranth leaf powder was lower than that of the control group. DPPH radical scavenging activity of the control
group was 16.23%, whereas the samples with amaranth leaf powder ranged from 23.06~33.63%. In crumb
color, the L and a value were decreased, although b value was increased significantly by the addition of ama-
ranth leaves powder. The hardness, springiness, cohesiveness, chewiness, and brittleness of the textural pro-
perties of muffins were significantly decreased by the addition of amaranth leaf powder. Sensory evaluation
scores in terms of after swallowing, appearance, odor, taste, texture, and overall preference of groups with 3%
and 6% of amaranth leaf powder did not show any significant difference when compared to the control group.
Based on the above results, using less than 6% of the amaranth leaf powder appears proper to make muffins.

Key words: amaranth leaves powder, muffin, physicochemical properties, DPPH radical scavenging activity,
texture properties, sensory evaluation

I N = ERE AT, 2 2L R W2eld
FrF(pseudo-cerea) 2 22, U3} F4 BF

O]'U]"E}Z:(amaranth)—‘f Y| 52N Amaranthus spp. ~ A&-o] 7}5%F Z2FE-o|tHong SY et al 2014). ©]
Lol &ote 4 A== A 7740 ek 60 5 olnlgks $HL 48~62% H =] AES S
ol Slouk, WA B Fubo] FUEC ANE B slol, FHE BE MY t, Tl 5
3 STk FERTE AARRIQL obpbed e #HFe] Ot Ao R S, vE) 75 SellA
F7AIT oF WA 50] o} =] "]tﬂl"?‘a S, & IE] o] gy 3 gick 3L thE 3R] vls)] A
T2 veel T8 Pl (Bello-Pe- B YA} 2a, BESN T} 2 APPSR
rez LA et al 1998). O}‘:']'l_——lf: BRI FR=E , obrlAte] 24 AA] grste] A3 - A

=

9 : #7}3, bakerchoi@hanmail.net, F5FHA] FA o] SR 417 dstw 2|3z}



52 = z2] 83| A 227 Al 452016)

T, I, vz, ARl Tl £3ste] vk
Al AH&-5 2 IthKim SR 2003; Choi CR et al
2000; Lee JH et al 1999). o}n}gks F2lo] #at
ATEe opnfdts AEH FRAES SV
(Lee JH et al 1999), ojr}~2HE] H2jal AR
°] E4] H]3(Choi CR et al 2000), 7}& 2]
obulgh s 7} E4(Choi CR et al 2004) 5o 9l
ol 8]l opulgks TS 2 Fe o] gk AT
2ZE H]2Z(Kim JS & Ryoo HJ 2002), =<45(Choi
HS 2011), 5-7](Choi SH 2014) 5ol 2]-&3F A

So] A=

9, ofrlgtag] oo F| uhet 24, 4
5 s, Ao vlal G vsst
Fun1E FH0R AFA 0w o gH 9]
on), Fepro| =g ZRclEAOLHO R §
23} 7153} ool A B FPIRA B

3 WEl7tE R o] Fiate] A, & 49t =5
e 2 o] % UTthLee IG et al 2012). 3=t
M otk oYl A 9l de=e] F)
SANEA 2 FeT) STkt A A4 B oY
1 AE7elA Fa A FEom FAEL
THLee JG et al 2012). <] ofmjgkx <l
= opulghz oY A5 AT
HLee JG et al 2012), ojn}gtx A& o] &3t
AEEA 9 ksl G3HLee SH 2015)°]
:rL7} U W, AFE A EA Y] AT )
ol
g Jﬂ‘?_«]
3 A

H

re
-
"

e

do p Db dE i O m° oko

ﬂgr-._'zﬁ

|

o
m)

ri
1> ol

s}l whe} vkt e
7F ZRlE AL gle U%, 7&&%@
e 7R A E 5
- AR E]-O‘ts P j=t=3
ata 9l FAloIti(Lee SH et al 2011). HAL
Wb FL5 o 2 55 EFst
FANER, ddrlrl $4slm e A2
A wjZoll A oo} 7h2 o2 ol
H] %] 32 9lTthJeon SY et al 2002). T3} A|H
P97 3 Z2u ek AwusE 2 ok

o
WA kol Az Al B el Hrbt MwnA

o] A
37,} 74

A7)

oE_E
oié,)(n

1>
G

01—'

7]

ttlo 01r :lm

o[r

of

Golstr® AlFe thFsyt 7FssttHHan EJ
2012 ; Ko DY & Hong HY 2011). #1402 3
7Fer M Jhdel] #ek AFEE AY WP (Choi
SH 2015), 22 W< (Chung ES - An SH 2015), .
2l<= P ¥(Cho JS & Kim HY 2014), <14t < w3
Cheon SY et al 2014), ©5¢ WF(Lee JK et al
2013), 2 ®FAJang SJ 2012), PlE] #F(Seo
EO et al 2011), 4% ™3 (Yoon MH et al
2011), ¥} WF(Lee HY et al 2011 ; Ahn CS &
Yuh CS 2004) S0] Bn¥ 1 9t} a2} ofu}
T2 olg G8ste] AT FEAZ A= A

= 1=

b
i)
=
_?L‘
M
o,
=
T

N

K
i)
3 r;g
>
o

o
LFi
o
e

I ol

2 4
¥o,
b
R
_0|L
N,
Ho
ol

.,
A
o [
=
_{
d
=X
o
}1_5
N
=
O

i ¢

oo

)

2.

¥

OHH %

p‘L
o _84 03: fll
0 o o
Wi
[
fo
2
)
rQ
)«
il
X
1>
jufsl

(]
il
X
A
ok
+
¥

=
7Fe/d& Lot izl il

Oko
k1
2
Kl
.
(o]
=
mm =
— [‘E_"..
M
HO
[o ¢
o)
oo
o
N
i
o
oX,

o712 Al 7N

FERTEE, ﬂva Korea) & IEJUlS 531 %1
AR, 1 9 WFHEHEE, CJ AYA|Y, Yang-

, 4189, Seoul, Korea),
:1.( ;‘q s3]

san, Korea), HE(F4
WA el(CJ A DA, Incheon, Korea), 4
A 100%, CJ A YA, Busan, Korea), B2+
AA| B (F)dA o] AE, Gyeonggi, Korea), H

o7 (A 214 E, Gyeonggi, Korea), BX| &
FHH L -, Gyeonggi, Korea)t= AlZollA <]

sho] A-getsich



opkesg e WK F454 53
{Table 1> Formula for muffins containing amaranth leaves powder
Samples”
Ingredients(g)
ALO AL3 AL6 AL9 ALI12
Soft flour 100 97 94 91 88
Amaranth leaf powder 0 3 6 9 12
Sugar 60 60 60 60 60
Butter 60 60 60 60 60
Egg 60 60 60 60 60
Non fat dry milk 6 6 6 6 6
Baking powder 2 2 2 2 2
Salt 1 1 1 1 1
Water 30 30 30 30 30

D ALO: Control(Muffin with 0% amaranth leaf powder).

AL3: Muffin with 3% amaranth leaf powder.
AL6: Muffin with 6% amaranth leaf powder.
AL9: Muffin with 9% amaranth lea powder.
AL12: Muffin with 12% amaranth leaf powder.
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| Butter cream(24~25C, 40 min)

U

‘ Mixing butter, sugar, and salt(4 min)

U

‘ Mixing eggs(3 min)

J

‘ Mixing flour, amaranth leaf powder(0, 3, 6, 9, 12%), non fat dry milk, baking powder and water(2 min) ‘

U

‘ Filling 70 g in muffin cup

U

‘ Baking(180/160°C, 30 min)

U

‘ Cooling

<Fig. 1> Procedure for preparation of muffins containing amaranth leaves powder.
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{Table 2> Specific gravity and pH of muffins containing amaranth leaf powder

Samples”
F-value
ALO AL3 AL6 AL9 AL12
Specifi
P e“,t;c 0.910:0.002%  0.920:0.001°  0.929£0.002°  0.936+0.002°  0.943£0.002°  121.48
gravi
Batter pH 7.1240.01° 6.98+0.01° 6.90+0.01° 6.85+0.01° 6.79+0.01° 630.92""
" Abbreviations are referred to <Table 1.
? Different superscripts within a row(a~e) indicate significant differences at p<0.05.
™ p<0.001.
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<Table 3> Baking properties of muffins containing amaranth leaf powder
Samples”
F-value
ALO AL3 AL6 AL9 ALI12
Height (cm) 5.66+0.057  5.56+0.05" 5.40+0.10 5.40+0.10° 5.26+0.05 1233
Weight (g) 65.70+0.40° 65.500.10" 65.03+£0.11° 64.96+0.11"  64.80+0.10 10.56"
Volume (mL)  141.66+2.88"  141.66+2.88"  135.00+5.00°  133.33+2.88"  131.66+2.88" 571"
Specifi .
pectiie 2.1540.03" 2.1620.04° 2.07£0.07" 205£0.04  2.03+0.04" 459
volume (mL/g)
Baking loss b b a a a -
6.14+0.57 6.42+0.14 7.09+0.16 7.19+0.16 7.4240.14 10.57

rate (%)

" Abbreviations are referred to <Table 1.

? Different superscripts within a row (a, b) indicate si

Y p<0.05, " p<0.01, " p<0.001.
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gnificant differences at p<0.05.

9} Aol & HYTh ofulgtsel
pH= ﬂ%z:rLOI 7322 71 =9k

7 ko] =Tl E

= A7 A
O tq olulgt
Zhaxste] ojmlk
12% 7kl 6982 713 Bt
(p<0.001). ™A W= A& ofnlgbg] H 7o
pH7} t 2 leh SHA] ek on, o] = ofnbek
%! H7P7F pHoll 98 & A= Aztect U
7}7(Chung ES & An SH 2015), #197}# (Choi
SH 2015), E.2l5= 7F¥(Cho JS & Kim HY 2014),
o] FE2(An SH 2014) A7} HAAE H7} )
79| o] F7Hgl wet pH7E HAsksl

4. DPPH Radical &2H1s
ojulet 7} W ¥ 2] DPPH radical 4~

o] B
Ea L, ) g

{Table 4> Moisture content and pH of muffins containing amaranth leaf powder

Samples”
F-value
ALO AL3 AL6 AL9 ALI2
Moist
oistute 30.7040.10°  28.13+0.05°  28.73+0.05°  29.30:0.10°  29.6640.05°  472.06
content (%)
pH 7.3240.01° 7.12+0.00° 7.09+0.01° 7.03+0.01° 6.98+0.01° 708.77"

" Abbreviations are referred to <Table 1>.

? Different superscripts within a row (a~e) indicate significant differences at p<0.05.

Hook

p<0.001.
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55 239 Aae <Fig 29 2o} T
DPPH radical £752 16.23%% o ojn}gkx
Q) Bk A7t 23.06~33.63%%E YERY, tx
TR} B E9THp<0.001). opufgkagl Buk H
7}eko] Z71e+2 DPPH radical &4 %°] <7}
slo] opmpgkel Bk 129, Hrylrto] 7 =9
th Lee SH(2015)2] A-ollA] ofulgrz A<
DPPHS} ABTS 2z 2A 52 & F559 7
T 28.60%, 16.36%31oH, dEE FEE(FE
0.10%) N1 A= 46.17%, 97.26%% VFEFEaL, =
3 B4 o] gaksks e 71oditta B
23ksich U 7F(Chung ES & An SH 2015),
AL 7FF(Choi SH 2015), ©15-E"2(An SH 2014),
A4t 9 F-(Cheon SY et al 2014)S H71et wd
ANME FA 5] Hrteo] SIS HAFgo
o] F7kete] & A} 2 ARE Bk o}
nlgkaglo = ZelvE, EefEcolse} ZEt
EAlo Y ghE ] 9lef(Lee SH 2015), ©]2{ &
AAEE0] gz A7 s Holels Zew At
Hw, opmlgkag]l B Hrke wHe] s &
d A Efo] E o= AL

ofr

opmigtag) Btk 7} vae] Aw 8 o)y
Z A= <Table 5> 3 <Fig. 3>7} th vA
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35.00 - 3363
000 e 26.30°
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<Fig. 2> DPPH radical scavenging activity of mu-
ffins containing amaranth leaf powder.
D" Abbreviations are referred to <Table 1.
? Bars with different superscripts(a~e) indicate signifi-
cant differences at p<0.05.
™ p<0.001.
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{Table 5> Color of muffins containing amaranth leaf powder

Hunter Samples”

color value ALO AL3 AL6 AL9 ALI12

F-value

L 67.20+0.96" 54.79+0.47° 53.53+0.44° 51.38+0.44° 46.62+0.09° 562.30™"
Crust a 11.20+0.93" 6.86+0.22° 4.61+0.51° 3.44+0.30° 1.1940.23° 162.33""

*

43.84+0.16" 34.87+0.32° 32.38+0.25° 28.29+0.08° 27.03+0.04°  3.231.15"

*

b
L 82.3620.11° 62.37+0.15° 56.79+1.66° 50.30+0.23° 45.17+037°  1,032.98"
Crumb a —5.1240.13" —5.26+0.29" —5.8740.13°  —6.3840.16° —6.96+0.11¢ 5332
b 23.22+0.28" 32.52+0.37° 33.02+0.76° 33.01+0.67° 32.2240.16°  208.89""

" Abbreviations are referred to <Table 1.
? Different superscripts within a row (a~e) indicate significant differences at p<0.05.
™ p<0.001.

ALO - AL3 AL9 AL12
<Fig. 3> Appearance of muffins containing amaranth leaf powder.

{Table 6> Texture of muffins containing amaranth leaf powder

1)
Texture Samples
R F-value
properties ALO AL3 AL6 AL9 ALI2
Hardness 2) a Y b b o
oty VPHOTHALOEY 12976756137 1125005430° L10737£1551" 1,111.0349393° 706
cm
S 1 i ok
p“;,/g‘)“ess 58.36:2.75° 53.24+2.60" 49.67+2.78" 52.07+0.94" 46.82+2.51° 9.47
(1]
Cohesi
© e(sol/v)eness 37.06£1.66" 3428025  31.40:2.16% 31.09+1.81° 2597144 1981
(1]
Chewi "
e:“)ness 1869143573 179.84+17.39  143.09£19.50°  139.44422.52°  98.53:5.06° 7.61
g
Brittleness a b . . d .
© 10,957.33£801.83" 9,590.12+304.65" 7,122.884342.32° 7,274.78+29631° 5,541.86+198.03% 71.04
g

" Abbreviations are referred to <Table 1.
? Different superscripts within a row (a~d) indicate significant differences at p<0.05.
" p<0.01, " p<0.001.
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BT E aste] Alste] #-94<1 2tol7t 9d
A THp<0.01). 57 /d(Cohesiveness)Z} 4 & J(Che-
winess)2 U2 ol ad B 3% H7HE
7R 2Rl Apol7} il oL, ofwleksel &
6% oY A7HHE dET i frelAe s
w2 3k B th(p<0.001, p<0.01). F-4132 (Bri-
ttleness)-> thawro] 7 A Vbt en, ofwu}
9 B8 MRS fhaste] fo2Qd At

o] HATHp<0.001).

x

atod ofmpgiael % 12% H kol 65002 7}
7 EXTHp<0.001). T F 2T ofn}
Ta9l B 3% WS feld Afol7t gijle
Ur ofnetzgl £1 6% H/HHH tlETETh =
HERRTHp<0.001). ©]F= tiEwEY ofulet
%‘;“‘ A7kl o wstor, opmpgkagl &
{7Vr5 Eob thp<0.001). 78 Bt
W} ofupgkagl T H7RE Aol #-2]H
2ol 7k gtk 71841 Bk vz} ofnlet
S 2 3~6% HIMAE el i}om 0104
Oy, opupdhel T 9%8} 12% M7k

BN o tlo
L'.TN'

l> rE 2 R [y o

o]—u]-fﬂ— .E.E]- A7) WA ] BsAHA A= THU} feojHow %}WIKO 01). 7\;071-_4 =
<Table 7>ﬂ} 2} EAato] Al e W 3 e v oprteb sy B 9% H 7t
BoAaro tzgto] 12002 7P Bigkar, olnp ZEAl= frelgh Afel 7t gil e, ofnpekag)l i
P9 Bk HyleeE o] sl Bt 12% MU dERTED felH g Sotip<
{Table 7> Sensory evaluations of muffins containing amaranth leaf powder
Samples"
Sensory properties F-value
ALO AL3 AL6 AL9 AL12
Green color(crumb) 1204042  2.80+0.63"  3.90+0.56°  5.10£0.56°  6.50+0.52° 139.17
Savory 3.20+0.78° 3304048  4.00+0.47° 4504070  4.90+0.73" 12.89""
Odor Off-odor 1.50+0.52° 1.90+0.73%  2.70£048°  3.40+0.51°  4.40+0.52° 4270
Nutty 3.40+0.51° 3.60£0.51°  3.90+0.73"  4.10:0.73"  420+1.13°  1.94
faste Oily 4.30-+0.48" 3.90£0.56™  3.60+0.51°  3.80+0.78"  3.10£0.56° 546
Moistness 4.40+0.84" 420£0.63"  4.00£0.66°  3.90+0.82°  3.50:0.66"  5.56
fexture Hardness 4.10£0.56" 3.80£0.63"  3.90£0.56"  3.90:0.87°  3.30+0.67°  1.98
After a a a b b .
swallowing 4.60+0.69 4.80+0.78 4.30+0.67 3.60+0.51 3.2040.63"  10.30
Appearance  4.60+0.51° 5504071 530:0.67°  4.70:0.67°  4.00£0.66° 8417
Accept- Odor 440£0.52°  460£0.51°  4.50:0.70°  4.10£0.56"  3.40:0.69° 637
ol Texture 4.60+0.69" 5108073 4.70£0.67°  4.40+1.07°  4.10£0.87° 2.1
Taste 5.40+0.69" 530+0.82"  5.30+0.48"  4.60+0.69°  3.90+0.32° 1043
Overall 5.20+0.78" 540+0.96°  5.10+0.87° 4304048  3.80+042° 847

" Abbreviations are referred to <Table 1.

? Different superscripts within a row(a~e) indicate significant differences at p<0.05.

" p<0.01, " p<0.001.
? Rating scale :

1(weak or bad) or 7(strong or excellent).
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