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Preparation of Macaroons with the Addition of Gochujang

(Korean Fermented Hot Pepper Paste)
Hae Sook Oh'

Professor, Dept. of Food and Nutrition, Sangji University, Wonju, Korea

ABSTRACT

This study was conducted to prepare the Korean style Gochujang macaroons with health
benefits. We made four types of macaroons with 2.3%, 4.4% and 6.7% of substitution
ratio of Korean traditional fermented hot pepper paste, Gochujang, instead of sugar
powder(correspond to 5%, 10% and 15% of total weight of macaroons paste), and evaluated
their some characteristics. Density of macaroon pastes were not significantly different,
and pH of them were lowered with Gochujang addition. Spreadability and loss(%) of macaroon
biscuits were significantly increased, but expansion was not affected until 10% substitution
of Gochujang. The lightness(L) of the macaroons decreased with Gochujang substitution
but did not reveal the significant difference among Gochujang added groups. The redness(a)
and yellowness(b) values were increased. DPPH radical scavenging activities and the content
of total polyphenol compound of macaroons containing Gochujang were significantly higher
than control. In the sensory properties test, addition of Gochujang exerted a undesirable
influence on smoothness, leavening extent, crispness and milky flavor, strengthened
chewiness, saltiness, and Gochujang Havor, and affected on sweetness insignificantly. Overall,
these results suggest that 10% of Gochujang(corresponding to 4.4% of substitution rate
of sugar powder) might be used to develop Korean style Gochujang macaroons with favorable
qualities and heath benefits.
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1. & M=

n7hg H|AZ Alzo]| ARS EZH(Pulmuone,
Incheon, Korea), A8HC]J, Seoul, Korea), 1154
(Daesang, Soonchang, Korea), =7 E(Winfood,
Gimpo, Korea), 477 1+-El(Saeromfood, Icheon,
Korea) 6 20199 5¢¥0] YA &4 PrtE
4 ATAE A=2AFolA FASHAT

ks BlAZ19] ARe/d S4of ARE<T Folin-

Ciocalteu’s phenol A|9F, caffeic acid, 2,2-

AUEY HF PSS JHEof et o

diphenyl-1-picrylhydrazyl(DPPH), naringin &
2 SigmaAl AlE(Sigma Chemical Co.,St Louis,
MO, USA)PIAL, 7L H9] AloFEE BT 555
ARgSERAT

2. IF% 0t 0FHE HIAZS Mz

ou|AlE Ay} SHo] @y ALy =8 =%
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= TS W PR AFE Aok, £
g0l e 2 TR oA A QAR
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sugar powder 130 g2 5%+ 6.5 °|H, 6.5 g9 1L
FES = I B2 19| AP E HlE0]
64%°12 = 10.2 gl(6.5%100)/64102 A1,
kg AR Alojlk= 10.2 g2 AlRFeIa &3k 15
7 10.2 g 9 & T2 4.3 g(10.2x0.36) 2=,

i

Table 1. Basic formulae for macaroon containing different substitution ratios of Gochujang

(fermented hot pepper paste)

Paste (g) Meringue (g)
Types Almond Sugar Gochu Egg Egg
Powder powder —jang white Sugar Water white
Control 130.0 0 50.0
Syt 5% 123.5 10.2 46.3
Substltutlon o 130 130 35 50
ratio of 10% 117.0 20.3 42.7
Gochujang 159 110.6 30.5 38.9
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A4, A8,

s dF 59
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Almond powder
and sugar powder

’ﬂ Sift 3 times

1. Preparation of macaroon paste

Egg white and Gochujang

|ﬂ Mix

— Blend
— Wrap

’ Macaroon paste ‘

’ Egg white ‘

|a Beat

2. Preparation of Italian meringue

’ Sugar and water

|a Boil

— Mix

’ Italian meringue ‘

’ Macaroon paste ‘

3. Preparation of macaroon biscuit

’ Italian meringue ‘

— Mix
— Squeeze about 4 g
— Bake (170C, 15 min.)

’ Macaroon biscuits

Fig. 1. Preparation process of macaroon biscuits.
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% =9 $R2 Folin-DenisH(Nakabayashi
1968y AH&SIRltt &, AA 5%9 A& 0.2 mL
o $5F4 1.8 mLe} Folin-Ciocalteu phenol A
oF 0.2 mLE &9tsto] A2o4] 37 52t §ESA]
Atk o719 Sodium carbonate(Na,COs) E35}
|4 0.4 mLe} TFF 1.4 mLE A== Yo &
412 the A2oA 1ARE 5% BESAIZ1AL 725 nm
oM =S F7oIUTHUV-1201, Shimadzu
Co. Japan). #5E4= caffeic acidE ol&slo] A
FAZ A, F HstRE 2 AR 1 g
G caffeic acid THHmg) 22 YERI o, 33
HHE AYA] ] Hotgldt EEHAE AAISHIH

6. HSTA

upE Bla7Y WeH FAL 1699 FAR

ASE 5 11 B0t =S st &2
i)

EXe 3o wjlst Hx(smoothness)Q} B3+

A (leavening) 59| Q| Ao vRakel A
(crispness) ¥ &A%+ HZ(chewiness) 52 &
#, Do(sweetness), F(saltiness), ¥
(milky flavor) ¥ 1548 Gochujang flavor)
T B0 FoI3la, mhe vlAl9] 9i3k(shape),
A(color) B H¥HA 7] 3 % (overall preference)
5o gaiAE AT eE P78l shqich

7. SAXE

v A81%t Ayk= SPSS Statistics(ver. 21.0,
SPSS Inc., Chicago, IL, USAYZ o|-8sto] H4t
I FFHEAE Aotelon, 7 AT 7k /o4
Z}o] ojF= BAEA(ANOVA) 2 Duncan®

FUITHE olg3tel BAHL

1. O H|AZ] HE=0| U9t pH

g HlAZ BHEO] Wi 134E H7lot
Al o2 di&o] 1.1 g/mL, 5~15%°] 1374 3
710l BE 1.0 g/mLE, 157 H7F A] 9k &
%ot 214 Aol o tkTable 2). 5719
735 dubF o g wHbso] drev) vow f7 o
FiAA 7127 Atttk Bal(Moon & Jang
2011)7F glout vke HIAZOAE 15 A
7t Qlsf BkEe] derh e UA g AL
= gelEqdch

rr

Table 2. Density and pH of macaroon biscuit paste containing different substitution ratios of

Gochujang (fermented hot pepper paste)

Addition ratio

Control F-value
5% 10% 15%
Density(g/mL) 1.1 + 017 1.0 £ 0.0 1.0 + 0.0 1.0 + 0.0 4.0
pH 7.2 + 0.0° 7.0 + 0.0° 6.8 + 0.0° 6.6 = 0.0¢ 154,27

D Mean + SD(n=3). ~"p<0.001

@9 Means with different superscripts within same row are significantly different by Duncan's multiple range test.
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bl chil o] 5449l 4.8 HETt HEE A
< A7lotd 7|2 7| ZMYAE =Y 4 Qe
13 H7ER QIgh WiEe] pH Asks WY
9] 7| mF g v ASt 9FE & AR A

<

TR H} OPIEO Tl Bt ¢ 207

T 4 ot T B A7 vk AR
of tial A3t Baek et al.(2019)% 7FAul &
O] H7FE pH7F RobA 9] 7| xS HY
SHAlA wrREe] 2A] TS IS Aol

AL SRt

2. OIS HIAZIO| E2|X 4 IEY,
WaE A ME

F71u viphso] AUAA A 1159 o
S FAT 4 YtHKim et al. 2016). Kim &
Sim(2017) vFHE Al22pgollA Tl Tl Z o]
Aol o W7 27t ARE @A Ees
HJoto] Sl Al 2~8%2] Tl BIRS ARES
ke AR 2y}, 7]2gdgoe] Y=L
H/gol Fasto] e A=A SHIT

Table 3014 ZIF & Ql= v} o] ni7lE
HAZ19] £2|4] EAE 5 widT &482 1
& A7R Q8| d27EY fojFow Frtst
Row, TS 157 F7Ho] mhE HSke 5%2t
10% 7F Alole 94 Zel7t gigled 15%
A7F Aol #H38T &4E80] o AXHZZ:
p<0.0017 p<0.05). A B HIZH &
AgI= oo ApolE EET, &, 5~10%<

I Atre WA 9% FA dgkeH,

Table 3. Some physical characteristics of macaroon biscuits containing different substitution
ratios of Gochujang (fermented hot pepper paste)

Physical Addition ratio

characteristics Control 5% 10% 15% Fvalue
Spreadability 2.7 + 0.1° 32 + 03° 31 + 01° 47 £ 0.1° 12577
Loss (%) 11.8 + 1.5° 167 £ 14 167 + 14> 208 £+ 2.9 1.1
Expansion (%) 100.0 + 5.9 1020 + 27.8* 101.0 =+ 17.8° 954 + 69.0° 17.2°
a 1.7 + 0.1° 53 £ 04° 70 + 03° 71 £ 05 149.8™

Color b 3.8 + 0.5° 135+ 57° 251 % 86 263 £ 11.9° 15.4°
L 87.1 + 0.2° 652 £ 22° 651 + 27° 651 = 3.3° 11.4

U Mean + SD(n=5). "p<0.05, ~"p<0.001

**¢ Means with different superscripts within same row are significantly different by Duncan’s multiple range test.



208 SHEXAASMETISEIX| K32 25 2021
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DPPH radical scavenging activity(%)
70 c
60
50 516
40
30
20 b b
10 a T T

alg 9.5 119

o

control 5% 10% 15%

U Mean + SD(@=3)

¢ Different superscripts above the bars are significantly different by Duncan’s multiple range test at P<0.05

Total phenol compounds content

(mg caffeic acid/g)

6
c
5 T
a 4.96
o b
3 . 1 2
2 - 2 2.61
215
1
o
control 5% 10% 15%

Fig. 2. DPPH radical scavenging activities and total phenol content of macaroons containing
different substitution ratios of Gochujang (fermented hot pepper paste).
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27 wize] Beld Szl BT £
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R JEE 1Y AR 2 93 ol
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26902 e vigton] 15%S Wk 14
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Table 4. Scores by sensory evaluation of macaroon biscuits containing different substitution
ratios of Gochujang (fermented hot pepper paste)

Substitution ratio of Gochujang

Control F-value
5% 10% 15%
Intensity
Smoothness 41 x 1.3 42 £ 1.1° 2.1 £ 1.0° 23 + 1.2° 1697
Leavening 44 £ 0.8 40 £ 0.9® 36 + 1.0° 16 £ 0.7 380"
Crispness 42 + 0.9° 26 + 0.8 2.1 + 0.8 12 + 0.4¢ 52177
Chewiness 30 + 1.2° 39 + 0.7° 38 + 0.6° 46 + 0.7 105
Sweetness 3.6 £ 1.1° 3.1 + 0.9 2.7 + 1.0° 2.7 + 1.2° 2.6
Saltiness 15 + 0.7 2.7 + 0.8° 33 + 0.9 40 + 0.9 29.7°""
Milky flavor 28 + 1.5 23 + 1.1 1.8 + 0.9% 1.3 £ 0.6° 6.6
Gochujang flavor 1.3 + 0.6° 2.7 + 1.0° 33 + 1.0° 44 + 1,04 355"
Preference
Shape 44 + 0.6° 42 + 0.8 28 + 1.3° 20 + 0.8 296"
Color 38 + 1.0° 39 + 1.2 3.8 + 0.6° 28 £ 0.9 5.6"
Overall 3.1 + 0.8% 3.9 * 0.6° 3.7 & 1.2% 2.6 = 0.9° 81"

D Mean + SD(n=16). M5.: notsignificant,*p<0.05, Hp(O.Ol,

T

p<0.001

¢ Means with different superscripts within same row are significantly different by Duncan's multiple range test.
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