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ABSTRACT

This study investigated the quality characteristics of macarons prepared using pumpkin seed powder. Macaron samples were
prepared by replacing almond with 0%, 25%, 50%, 75%, and 100% pumpkin seed powder. The moisture contents of the samples
with increasing amount of pumpkin seed powder ranged from 7.65 to 11.06% for macaron batter and from 3.43 to 5.25% for
macaron products. With increasing amount of punpkin seed powder, there was a decrease in the L-values and redness and an
increase in the yellowness of macarons. Both the spread factor and baking loss rate of macarons increased with increasing amount
of pumpkin seed powder. Texture profile analysis revealed a significant increase in the hardness, springiness and gumminess with
increasing pumpkin seed powder. Acceptance tests by 79 consumers showed that the control had the significantly highest scores
for color (p<0.001). However no significant differences were observed among the samples with respect to odor, taste, texture and

overall acceptance.
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Table 1. Formulas of macmarons made with pumpkin seed powder (Unit: g)

Samples Almond powder Pun;ikvivrée:eed Sugar powder Egg white Meringue® Total
Con" 200 0 200 72 322 794
P25 150 50 200 72 322 794
P50 100 100 200 72 322 794
P75 50 150 200 72 322 794
P100 0 200 200 72 322 794

Y Con: (Control) Almond powder 100%, pumpkin seed powder 0%.

P25: Almond powder 75%, pumpkin seed powder 25%.

P50: Almond powder 50%, pumpkin seed powder 50%.

P75: Almond powder 25%, pumpkin seed powder 75%.

P100: Almond powder 0%, pumpkin seed powder 100%.
? Meringue: Egg white 72 g, Sugar 200 g, Water 50 g.



30(1): 59~65 (2020) T 7HRE AZRS vlee F4 54 61

. vhEel
A 98] e 1S $H0% B O SolS 393t
5, T BhAHES] £AE HHolA] ol 2 A S te] nh
A% & Aol e FE FAE e vhE 1A o)
@ BT A4 AL 5389 2 23 F FIUE
etk

H44 A%

(Spread factor) -

F71 1749 B A7 (mm)
71 1789 B A (mm)

Ve sl B1E

7] A% 7 5%

E(baking loss rate)> vl7HE<
gate] ofefe] 23} o] AL

o
ml
o\A

AlES] 52
F2AE (%) = FEe— Z) ® . 100

Alge] 272 texture analyzer(TA-XT Express, Stable
Micro Systems, Surry. United Kingdom)Z A}-8-3lo] 33] wt

& S5 5 Aleiiith A& oF 4 eme] wkE A
(shell)& A2 =73 ol A28 3L, Texture Profile Analysis
(TPAYE At 74 E(hardness), IHJ/d(fracuturability),
k2] (springiness), F-21d(adhesiveness), 7473 (gumminess),
5% (cohesiveness) 7S Aol HT#HY AFHAE T3}
AT Lee MW 5(2015)°] HPAT5 nido 2 Ao A}
£ texture analyzer®] =7%F71L probe 25 mm, pre-test
1.0 mm/s, test speed 1.0 mm/s, post-test speed 1.0 mmy/s,
distance 7.00 mm, time 2.00 s, trigger force 20.00 g©| %It}

7. 7|22 ZA}
T 7FER A ZG el 7| a% AR AdAT
(Kim KH % 2016; Kim SE 5 2016; Kim MZ & Sim KH

e ST LT CIRSE R EX PR CE
g2} Lt 57}%1 ANBES 25 2719 vlghE d(shell)

IS AN ARE 2@ F e} T3
TR %s% 20~50th theFet AR Fe] 4kl 799
9o 715 BAE AT AR ATE L 2
ol U 8700) B, M B 37T 2AE

A&t é’\}b Q.F 3AJell A 4] Atelof] 2]
2 2A(color), HM(odor), Ztaste),
22 7K (texture), A A J 713 %(overall preference)] 3=
o] el Eolsh= =S 74 hedonic 2 EE o] &3] 7
ABATH1=m - A}, 4-Bolt), -u)$ Foh. E A
2ok AlRe] HI7L Aloldll AlFE B2 U Aol 7 H
e AYHES B9

8. EAIxz2|
TE AL AH|A 7|35 ZALE A9 sl 33] WHE
=33l om, 7+ Hlo|El&= SPSS Statistics(ver. 18.0, IBM

Corp. Armonk, NY, USA)E °]-&3}o]
way ANOVA)T SR E rtestES HAISIG L, Fol4=
p<0.05°] Duncan®] t-5" <] 7% (Duncan’s multiple range
test)= ©]-83 Zt A= F9A zolE HSSIUTh

U A EAHEX (one-

HRE Axg nphee] RS SHdde
Table 29} 2t} ol2= 7Hpo] TS 3.90%, S

B 6.12%(p<0.001)E LA 8ol FEK 7}
Fo] FEdEe] B 555 99T F A3k Costa LL 5
(2018)] Al W2W £3]] f7o] whet IR FE
gFgo] zbol7t W], S97F AlAE ol = 7HEek 2y
s ] £t i BAES BT, FEEES A
sto] el B =4 34d Aew Addd. nplkE

N
—u
o
m

Table 2. Moisture contents of macarons made with pumpkin seed powder

Samples
F-value
Con" P25 P50 P75 P100
. Batter 7.65+0.067 10.06+0.05% 10.37+0.18" 10.45+0.22° 11.060.33* 129.584™"
Moisture
contents Products 3.4340.28° 3.694+0.19¢ 4.39+0.31° 4.66+0.41° 5.254+0.32° 16.632"
(%)

Almond powder: 3.90+0.00,

Pumpkin seed powder: 6.12+0.20,

t-value: 0.003"

D Refer to the legends in Table 1.

Y Mean£S.D. *¢ Means in a row by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

y * p<0.001.

p<0.05, ™ p<0.01,
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Table 3. Color values of macarons made with pumpkin seed powder
Samples t-value
L 85.88+0.05 L 64.73+0.16 212.833"
AP? a —4.77£0.13 PP. a —11.20+0.05 79.323™
b 27.46+0.02 b 25.97+1.66 1.548
Con" P25 P50 P75 P100 F-value
L 87.72+0.35% 86.64+0.44° 87.36+0.67° 84.29+0.45° 84.14+0.83° 26.100™"
Crust a —3.73£0.58" —4.88+0.48° —5.27+0.20° —6.46+0.56° —6.79£0.17° 23.750™"
b 15.1020.44° 15.20+0.46° 15.54+0.56* 16.30+0.83° 17.4620.49° 8.698"
L 70.32+0.09° 70.00:£0.38" 70.34+0.63° 68.92+0.53° 66.62:0.69° 28471
Crumb  a —1.49£0.41¢ —1.3240.55° —5.48+0.24° —6.96+0.74° —7.16+1.03" 102.063™
b 17.49£0.19" 18.12+0.78" 18.93+0.14° 19.1120.71° 19.78+0.25° 9.642"

D Refer to the legends in Table 1.
2 AP.: Almond powder, P.P.: Pumpkin seed powder.

» Mean£S.D. ** Means in a row by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

" p<0.01, ™" p<0.001.
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Table 4. Baking properties of macarons made with pumpkin seed powder

Samples
F-value
Con" P25 P50 P75 P100
Spread factor (%) 4.02+0.15*2% 4.22+0.13% 4.23+0.04™ 4.21£0.07" 4.31+0.09" 3.228"
Baking loss rate (%) 6.10+0.10° 6.40+0.26° 7.17+0.15° 8.03+0.15 8.47+0.35 63.167"

D Refer to the legends in Table 1.

2 MeantS.D. ** Means in a row by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

3" p<0.05, ™ p<0.001.
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Table 5. Textural properties of macarons made with pumpkin seed powder contents

Samples
Con" P25 P50 P75 P100 frvalue
Hardness (g)  1,084.37+84.05* 844.66+9.25° 806.36+7.87% 746.92+43 .43° 651.77+58.89 310617
Fracturability 216.36+119.65 231.06+139.74 198.44+142.21 298.52+4342.78 128.63+33.00 0.325
Adhesiveness —42.82451.29 —14.87423.27 —3.3643.17 —3.15+4.46 —2.82+4.66 1.034
Springiness 1.5340.93° 0.59+0.36" 0.42+0.13° 0.42:0.09° 0.32+0.14° 3.583"
Cohesiveness 0.24+0.02 0.22+0.05 0.19+0.04 0.22+0.05 0.184+0.03 1.17
Gumminess 264.28+37.12° 182.08+39.25° 151.95436.91° 165.06£27.67° 119.80+15.19° 8.303"

D Refer to the legends in Table 1.

Y Mean£S.D. *¢ Means in a row by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.

3" p<0.05, ™ p<0.01, ™ p<0.001.
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Table 6. Acceptance of macarons made with pumpkin seed powder

Samples
Sensory attributes F-value
Con" P25 P50 P75 P100
Color 5.51+1.377% 4.96+1.25° 4.62+1.15" 4.44+1.58° 4.51+1.43¢ 8.195™
Odor 4.68+1.33 4.62+1.15 4.77+1.35 4.63+1.28 4.95+1.45 0.840™
Taste 4.65+1.52 4.82+1.46 4.81£1.26 4.91+1.81 4.99+1.62 0.545™
Texture 5.13+1.35° 4.77+1.43% 4.58+1.47° 4.58+1.82° 4.76+1.67" 1.606™
Overall acceptance 4.95+1.29 4.80+1.43 4.80+1.38 4.76£1.68 4.96+1.69 0.316"

D Refer to the legends in Table 1.

? Mean+S.D. *° Means in a row by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
3 ™™ p<0.001, NS=Not significant.

¥ Rating scale (7-point scale: 1-extremely dislike, 4-neither like nor dislike, 7-extremely like).
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