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Abstract

This study evaluated the physicochemical properties and antioxidant activitiy of macarons containing white sesame
powder (0%, 15%, 30%, and 45%). The moisture content and weight of macarons containing white sesame were
higher than those of the macarons not containing any (control), and these increased with increasing white sesame
content. However, the volume of macarons containing white sesame was lower than that of the control. The soluble
solid content (°Brix) and reducing sugar content (%) of the control were the lowest among all the experiment groups.
The pH of the macarons decreased as the amount of white sesame increased. As the amount of white sesame increased,
in the Hunter color system, L* (lightness) values of the white sesame containing macarons decreased, whereas a*
(redness) and b* (yellowness) values increased. Analysis of textural properties by TPA showed that macaron hardness
decreased with increasing white sesame content. Flavonoid and total phenolic contents increased with the addition
of white sesame. Antioxidant activities such as DPPH (2,2-diphenyl-1-picrylhydrazyl) radical scavenging and superoxide
dismutase-like activities, of the macarons containing white sesame increased compared with the control. Analysis
of the sensory properties revealed that the score of overall acceptability of macarons containing 15% and 30% white
sesame was the highest among all the groups. There, our findings suggested that it was desirable to add white
sesame to macarons for enhanced quality and sensory characteristics.
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M (Sesamum indicum)y= Z7\} A7&0] dHAY 22
AER PEUEE vk S, 9E, Ak S AlA A
oflA At M= S, BT, ALt A =8 FAY
£ 3 ShI= T8k 543 IS 3 glo] Seluiel
o 33 SAA odANH ol ZaF 2018 UY 9
82 THBEIo] FekNamiki, 1995). 7 B, 7

o
o] =2 AoF HIEQtHKanu, 2011).

W= 2 wego] o so%o] o2t SERAER B}
Aupato] BRstH, 2 LaAk} esdAte st 9
om|, 14 HO} FUREY Qe 7]S0] de] 485
SIEHNamiki, 2007). 7 FAloE THE(F 20%)S T
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S 9Lom, eeBhE(t 20%)2 offe, Hletl B, Mg
By, y-tocopherol, ?l, o}, A 5o THE0] =Tl &3] &
% Yol ot AR 2A| B} 7417} oK Omuno
2} Morgan, 2007).

N SAol= AR, AARE-R 2o 11 A7} itkst
FdE UEAY, 718 ol AR o s Aglke)= A+t
249 AR AXRE, ArkE 59 gdsw sibeel o
< 3-9:5lo] Stk Hosseinian 5, 2006). 2)T4F Bf3HE o]
et Alelaby 715 < ol whe A 9 A W A
ASPIA|(Kang 5, 1999)2F HETA ESZAR(Dupasquier 5,
2006), A17ZA|ZHE S §3HHou 5, 2003) 5-2] THFsH AW A3
2R el A0 Uefulth B 02 450 vl
22 A3 IS Ry, St 9k et 75t 52
7)5(Fukuda 5, 1986; Ide 5, 2001)Z rcka Hax]o] tioF
Sk A e Ad AF A2 B4l olet 3
AH[FE S7FI3ItHKang 5, 2000b). ERY, 1R SREE
< =Rl AERAN FRA 0w FALSIe] Ao
AERZ $8A2} Agel oAERZ 2 A5 He
Aog AA JthComwell 5, 2004). °]={3t 7 SA
SrFElo] Sl YO IREES FEF e 9 AE o
U= HIEAS] FE= EAsH, v Ao FE o] e
o] ¢ 7ot Kumamoto 5, 1985; Miura 5, 2002).

DIEL WSl Sl S RE ofRE B
S, MY FARL Fo] LA Pt E55t e
212 Al7o] E4olH, Agolrls 17 HAER IEA 3
ShKim, 2017). T ATRE SR A5x50] S71e
ol wat ul}8e] AvjEke FEs] 271t Qow, et
2ot - E o}, AAIANANE g HAER FEI
THLee 5, 2015). Ghle] 7| EAS olgalol BEE of

d

P18 W50] A7kElo] 718 Eslel tblg e E
HL 2353 74 obige 4t FHE 3k
I}, v oot Rulet 473t Belo] Qi o
of Qb ol wet A AR it 9% S0 9%
2 uj37] el 70% HEY BEd P Lol ol
FR8hPark 5, 20200). TP G2} AL FHAEA 7]
SHERS BARE A1 upge) Aol ZUsh g
5|31 9108, A PR Kim, 2017), 7R Lee 5.
2015), EELPark 5, 2020013 7K v1E] AT
EREL S

e B 4YTIH e FAT B Bk 9
o}, AP e F2 7SO o|go) L, AF
AREA9) BEL vulg Holek, H 49| Ho] Foly
A7} o] ek TAlo] WobAwA AAE MV
ZoEl3 18] utet Gopr o S4sht 2u et 1
sof k= 2] vle HAS F7HA1717] Sile] ol %
AR W1 v AL ASsie. 3 hE 2AR
2 2T b1 B2 ST PSS AT, B
WIS 5o 4EH /S AT T, bIBe H2T W)
A} ulgt AzEAS AAskA gk
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12 Ao AR 12 3 7R (Kumho Food, Okcheon,
Korea), OFEERHG&M Food System, Gyeongsan, Korea),
£771+2-H(Serom Food, Icheon, Korea), ©ZHHappiness
Egg, Daejeon, Korea), @ AH(CJ Cheilledang, Incheon,
Korea) 5= WFEOJA] QJ5lo] ARE-0FIT

Table 1. Formulas for the macaron added with different ratio of white sesame powder

White sesame powder (%)

Ingredients (g)

0 15 30 45
Sugar 60 60 60 60
Syrup
Water 18.5 18.5 18.5 18.5
White egg 24 24 24 24
Meringue
Sugar 6 6 6 6
Almond powder 60 51 42 33
White sesame powder 0 9 18 27
Paste
Sugar powder 60 60 60 60
White egg 24 24 24 24
Total 2525 2525 252.5 2525
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op7E 339 A=

112 3 TS oFEEET9] 15%, 30%, 45%4
Z17F T2 vlgR 71sto] o[dE|Qt HEH O A|RFom,
A= viH]= Table 13t 2t} of2Eid, 3 IR, &+
THRSEE 412 &, 2Lt £F6l0] ofEE Ho|AES
TSI 48RS 94 7](KMC510, De’Longhi-Kenwood
Appliance Co. Ltd, Treviso, Italy)Z 19to]|A] 3027t 4
T Ag= 9 ohA] 3eollA 287 4]l 70% = AE
o =gshd mFol & HAeS Yl 118ToA] T= AlE
= %%s] Fof ojgz|Ql M-S AAFH. o2 Ho]A
Eof ojgZ|et M 339 24 42 & wPIEYSE 50
3] WS B0l sl AU o] ol 4Rt FA=
A Ao A 3087 THS ARAF] ohx 150C 2 o g3t
QE(Briox Facile, Gierre, Milano, Italy)ol|4] 78 312 & ¢
A5 180k =7 8wt 3 YE ke Zae A2
oA 1AZF ¥Zsto] Alg= ARSRITH

eMts B4 AR A=

B3 okE AR 5 g 100% H[RHE 50 mLE 4413t
59t WXk (Powersonic 420, Hwashin technology, Gwangju,
Korea)dto] 24A17F <9t $&35190H:. ©|F 3,000 ipmC2
4ToIA 2027 YRS doldl 5dS A5
(EYELA SB-1000, Tokyo Rikakikai Co., Ltd., Tokyo,
apan)=. BulE PIlo] 53T 22 A A2 &
HE Z¥7Fo] &8 200 mgofl 1 mLe| HEhEZ Eof 200
mg/mL FEE A Z5HTh

bS]

[=] o
TEFE vk RS oF 1.0 g A=ole] A 7
Z47](FD-660, Kett Electric Laboratory, Tokyo, Japan)S

Fgstol 23k
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=gt
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A, 2o, HAd =23

A vt el FAR ke Z3E A &5kl A
204 5] A3l & FAI= HAAZ(KS-514PK, Dretec
Co., Ltd., Koshigaya, Japan)Z 4 ERAIE|71A] 243t
Fol= SAXIZRH (Pyler, 1979)0] 25l H|A| A5 "ot
ol FES wa AUHE 33 ¥k SActe] ik
Wit H88S vk 6719 241} EolE 242t 33] HiE
Z7sto] uizkE 1710]] tigt A3 =ol& 73t ths, of
oF 2 FAE B9l HALS ALBHATHAACC, 2000).

77 6749] B Y¥lmm)
771 6719] B FAmm)

A (spread factor) =

Jtgy 1By, BUY, pH 3

B IR AR S g3 RS 45 mLE B
sonication(Hwashin technology)ol4] WHFA|Z] Z(40T, 30
min), PHZE]SHATH3,000 rpm, 4C, 20 min). A= F
oto] FILEA|(SCM-1000, Hando, Daegu, Korea)Z 7184 11
Y2 Yope YA, BT /1Y TR T 5
U3t A|EE dinitrosalicylic acid(DNS)©] |5t H|AHo] 9]
S 550 nmojlA SFEE S EETALS X
(Sigma Aldrich Co., St. Louis, MO, USA)S 5=¥=Z W3-
AlA ARESIIH. pH= 7MY 1B g SUS AEE
meter(420 Benchtop, Orion Research, Beverly, MA, USA)=
ABolg ZAISI

Me

B vRE AR 10 g2 F3f HEHH(E0x12 mm)o]
HEs1A ol MX[A|(Spectrophotometer CM-600, Konica
Minolta Sensing, Inc., Tokyo, Japan)Z Z7%3it}t. Standard
color value:= L*(lightness)Zt 99.37, a*(redness)gt -0.14,
b*(yellowness)Z}t -0.0891 calibration plateE HFO & ARE
slo 32 wke 2elol Bagow Yehilck

Jfp
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-
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71HY =2L =4

Texture analyser(TA/XT2, Stable Micro System Ltd.,
Surrey, England)E& ARESIe] AlRE A% 23] Y5519
), QojA oAk BAOZRE AL, B, SU4, 4
A, QR SRS 2SI Plunger(SMS PIS)S AHE
olo] A Z AL pre-test speed, post-test speed 2 test speed
= 2.0 mm/sE SYSHL, U5 Al BPE 20%= SIlh

ol

Zh=d siehE o

200 mg/mL 52 AX$E FASKs AR 50 pLofl SHS
50 uL2} 0.2 N Folin-Ciocalteau reagent 500 uLS g1l 5&
2 BEGAIZ] & 7.5% Nap,CO5 400 pLE gal AloA 305
7+ BESAIZ]L 760 nmol|A S3EE S45H3ict EEEA
2 33} tannic acid(Yakuri Pure Chemicals Co., Ltd., Kyoto,
JapanyE ARESIO] UFHE S5 (g)oll Tt tannic acid ¥R
tannic acid equivalent(TAE) mg/gQ & UERHTE.

A
oxX!

e

ECtEL0|E B 23

200 mg/mL FE== A2 FARFs A= 100 pLojl 90%
diethylene glycol 0.9 mL, 1 N NaOH 20 uLE g3l 37C
water bathol|A] 1A|7F &<t §¥ESAIZ] F, 420 nmof|4] 3%
£ =45tk #FALS naringin(Sigma Aldrich Co.)E
ARESto] nFE S3Kg)o] oSt naringin $FFQ1 naringin
equivalent(NE) mg/gC & YERHCE,
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DPPH radical 245 %

200 mg/mL ST & A ZSt Ak Al 89S =y
2 3|45t 3)489 50 pLoﬂ 1.5x10* mM 1,1-diphenyl-
2-picrylhydrazyl(DPPH) 89 150 pLE @11 QAloj|A] 305
S HESAIRL 515 nmefl M FB=E S5 E} ot 4|
< 53} DPPH radical 275(%) AXIoHL, 5L radical
AASO] tist AgAoA DPPH radical A7%50] 50%7}
e %8l ICsaE THotelth

DPPH radical scavenging activity (%) =

AbSDPPH - Abssample
Abspppy

x 100

SOD |AEtd =4

200 mg/mL ST & A|Z3 A AR SN Lry
2 3|X5to] 548l 40 pLoj Tris-HC1Y %T%‘—’E(SO mM
Tris+10 mM EDTA, pH 8.5) 260 uLe} 7.2 mM pyrogallol
20 pLE 91 25To|A] 1087 ¥FSAIATE 1 N HCI 0.1
mLE 7Fste] §h8-2 AA|A|7]1L, AFSHE pyrogallole] &
420 nmol|A] EBEZ SAI9Th Als H7eF FE7
ALo]9] S 2lo|E WiE-EE UERfo] SOD FARMIS
Aottt

SOD-like activity(%) = (1 - M) x 100
Absblank

3 ANRLE H/KE w1 W H EAHS Lo,
st 47} vt AEEAS AN 99 A= 4o
2 WStk E sk e seIs) B3ee WAl

sjol $9E WA} RO d et u} BE Azolc
P9I 23 3412) SAte) TS Rolglon, e
59 22 A2 o Asig A Fold AT 7
A Asos BT e o, 79 U1 Ao
7= A|59] 23 A (color), THTIEL- X (smooth)],
SHASE FHnutty flavor), T T(sweet ﬂavor) ], BHASH OF
(nutty taste), TH(sweetness)], Z27HZZ3E A T (moisture),
73X (hardness), %3314 (chewiness), E1‘”"°}(du11) k9]

8T (overall acceptability)Z o] AA|SIHT]

SHAz]

BE Age 33 wkelel 2409, AP BM
SPSS statistics(24, IBM Corp., Armonk, NY, USA) software
package =719 FoflA] 7]%57415 Aot} Hatih #E
Q3}8 F5t0] et FAHEHANOVAYE 5851]
9J&19] z}o]7} Q= 3%, Duncan’s multiple range testS ©|

85t AR AT (p<0.05).

=

o s
Zat o 2

B

S J71eE nhe-e] g Table 29F At
o] 10.22%=2 7 ko, 3 2l 15% A7
10.39%, 30% A7 10.56%, 45% 72 10.79%=2 L}
Elith 3 ) il wE Eekee] Haks 34 At
01,]- 3] ;<1—7/H_§-_ x47]-o1-_'.§ Z~H o]—Eko] *‘7]-0]-1—- 6(}:% L=l
Aot H® FA0NA FAF= EH9] ovalbumin O = F/AJH
22 mhsie] 712 QPO FFE Fedl fol B2 A
5 H=go]| A A1=HA BEso] A ARt Chae, 1997). o
2hA, AR} FFol wt 2ozt IAINE 2= A1 Tl

ol

A
T

ot ME
bl

o] WA FRAMZ: 202006-SB-075-01). AF ] jiqx]% oF 50%0] o]2X SBAE(Ryu 5, 2002)8 S-3MFejo] 1
olafatiL, ol] Eolgt Fytista AEgYstat sk ol R0 §EE|] $E0] F7IME Aow AlmE
Table 2. Moisture content, weight, volume and spread ratio of macaron added with white sesame powder
White sesame powder (%)
0 30 45

Moisture content (%) 10.22+0.40"? 10.39+0.15% 10.56+0.29% 10.79+£0.21*

Weight (g) 9.73+0.06° 10.00£0.10° 10.13+0.15% 10.37+0.21*

Volume (mL) 27.33+0.58" 26.33£1.53" 24.67+0.58" 22.000.00°

Spread ratio 4.26+0.10° 3.84+0.05° 3.86+0.53° 4.06+0.27%

YAl values are meantSD (n=3).

IDifferent letters (*°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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THLee 5, 2017; Park 5, 2020b). o|2$t Ai}= M 7}
22 gJA3t vl718(Hong¥} Yoon, 2020)3} $E3to] Z7}
Sh= fARE Adfolglon, 8 IS 7SS vke Ui
0| Eelgo] wol Brh £53 d7e] 48 7H 2o
B AfREn pEAEE 0hhee Bdols e T
2 FH9 npEgo] A9 &tso] 719k AH R HE
SHA] 9ot AXHA B2 Wii= S50kl FEde A
7PISAL st3ith(Koo, 2018). 5, A7 45% g7kl 71
Fokor, 8 Wihe vphed] 53 AE2 wol=t 719
g Zoz woEc

2, 2o, HAd

3 NS 7Rt nhee] £A 9 Fu= Table 291 2
o} BAL tjx7o] 9.73 g, 15% H7F20] 10.00 g, 30% H
7}20] 10.13 g, 45% H7FEo] 1037 go& 3] e A7t
AE FAVL 2] Bls] S7Fohe Ao Ve £
= FA} w9 A Ho] tixwto] 27.33 mL, 15%
H7}2o] 26.33 mL, 30% F7kto] 24.67 mL, 45% H7HE
0] 22.00 mLZ 3] F7f H71=go] wet HAstgict vkeo
A Ho= B A EYEE 3719 FETt oflg), -2
P 7127} ojw Ak QPFHAl RAIE = w4
Ut 7 AtolM= A e A7FEE STHIEE |,
3] 9] =& A ko 7]% o] oFYs} S2lo] LofA]
Bu|7} Zaskh=s ACZ AR E It Hwang, 2020). HAA
L tjzo] 426 mmE 7H $2|7F #A, 15, 30, 45% 3
| A7VES 247k 3.84, 3.86, 4.06 mmE ThRIEo] H]F]
W2 FAE HAHp<0.05). A2 BHE0] HAdol o5
Aok @40 HiE9] f] Holof 23t ARl AH
7} Elo] ¥k=o] R85/t SE wi7bAl Loldth(Miller
5. 1997). B2 Hk=9] Ao 93t B3} o]
U=, OREE11.5%) T} 31 7h(14.1%)0] B2 AlolAlf-

£ Qs & 27t H7keol wet nrhe W2 Aol 9
gt Hago] J7IsHA Hot o]of whet go] &fo T3t
TS Arart 7Pl w39 Boll it His/do] Wot
A G540 L3t A Hrg ARlE] Aol Yolrl=
A= HQl Ao7 AlgEch(Jungd} Lee, 2011).

7h8Y DY, BUY, pH

— =0

A WS WK 013 7184 NEE I DU,

°Brix, 31 27l 15% H7}20] 6.50 °Brix, 30% A7) 6.70
°Brix, 45% 7}7-0] 6.80 °Brix 0 & 3] IS A=
nlAleHA S713lem HE Adas AteloA f-24Q1 Aol
£ HATHp<0.05). Ae2 o] 7| zm/gda} Fg/dol JF
< A HPYY JLEE =olal AFo| A== ARME S7F
AlA Fe] 71 gAEE ASHAIXITHKimY} Sim, 2017).
Hiio] 7|x P82 Rujel REglR 2AHS 2L s S5t
2 oz Rujo|k RS v|A Fu7} Aagt ACE AlgH
o} A H7HA] 7122 FrASHATE dale] HAdo] Frts)
HA QHY/do] EolzithLee 5, 2014). $HF2 tR0|
1.61%, 15% Z7F20] 1.69%, 30% A7}E0] 2.46%, 45% A
7o) 2.719%E B9 7MY PR T 2ol SUts)
= Z234E 2ok

pH= ti2to] 7.160=% Adds 5 7FY &%tem, 3
W 15% HA7FES 6.87, 30% B7HES 6.84, 45% A7
6.75% YRTHTH 3 ) Hrigo] S7HE A7l
Aasks 235 Helth pHis AlA| F7tEls FAE 9
o FFS W=, ol A ofu|iAlRl SFEFIAL
(200 mg/g)¥t OFATZEAK9T mg/g)o] HA| ofm]ieAt 24
FolA 182% TF=lo] o™, A7/ oAk 12.5%
ShRElo] Qlof o]2gk Jle] oAl 2/d0] miFFES] pH
o] FF= = A& AmETKParky} Kang, 2004). E3t, 4k

Table 3. Soluble solid content, reducing sugar content, and pH of macaron added with white sesame powder

White sesame powder (%)

0 15 30 45

Soluble solid content (°Brix) 6.40+0.00M? 6.50+0.00° 6.70+0.00° 6.80+0.00°
Reducing sugar content (%) 1.61£0.02¢ 1.69+0.01° 2.46+0.02° 2.79+0.07*
pH 7.16+0.04° 6.87+0.02° 6.84+0.03° 6.75+0.04°

L* (lightness) 86.51+0.06° 84.88+0.08° 82.3240.08° 79.46+0.04°

Color value a* (redness) 2.55+0.03° 2.59+0.01° 3.09+0.04* 2.99+0.03°
b* (yellowness) 16.43+0.04° 15.57+0.02° 17.75+0.24° 17.73+0.18°

YAl values are meantSD (n=3).

IDifferent letters (*%) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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APaE 4 AAET 2 AEo] Hol £of 3lof
(Anilakumar 5, 2010) 7] H7EolA pH7F A4t Ao
E UERTHRyu 5, 2002). &3] 22 H7IRE 77](Joo}
Choi, 2012), ERtE 222 F7RE HFF7|(Kim 5, 2016)
+ FARO] o8 pH7F 45k, obh EE(Kim¥ Chung,
2011), SAAF L2 A7 F7](Lim} Lee, 2015)= 57t
Skt Al ¥H59] pHe AlEe] JAret 2213, Fojo] g
FE o, W5o0] Aert AodSE 7183 Fuj7t Zopx| i
FEZ YA (Joo2} Choi, 2012), £ AofA Fajo] Zaole
o] Sl= Zlo® AmE:. ool pHe= ¥ AlEe &
¥ #HO| Aof|ie JFS F=U|(Kang?t Lee, 2007), BH
o] Aol 7PHelEsE Mol AsiR|ar dE]gol 7
S5 Mo ol =A%t gt Arhgto] Wkl skt
(McWilliams, 1989). & =zollA= 2 7oA 400
7PhE pHE Kol A FFe TR AR vzkaol £
25 7IoIE wl, A=l % pH 242 $8% 28
< g Aoz Algdth

ME

3 e 71t uphe ] M Table 37} 2t} HE
2 el L3k tixo] 86.51, 15% H7Hto] 84.88,
30% H7hzo] 8232, 45% H7hzo] 794602 3l A7) vl &
o] Z713rE Hrt ojulshAl ZHAstelth(p<0.05). 24
EE Y E a*3ke tiZRao] 2.55, 15% d7HE0] 2.59,
30% H7HEo] 3.09, 45% A7KEo] 2.99, 31 A7 H7lLolA]
HREET 2 NS Yepdlth s UeRfE b
S tiRo] 1643, 15% H7kLo] 15.57, 30% 7ol
17.75, 45% #7k20] 17.7322 15% A7ttt
B} ozt W £21E B O, 30%% 45% 3 R 7t
A= FHISH w&4tE EAtH(p<0.05). Fheat 22
F719] AL At st F2 gofl gt JgFo] An

Q% gofl ot 7iebd vESat ThlE o] ofn]-7]|9f gk
AFe] drsto|=7]e] ofgt BlaAd] ZHuk32l gt
Hh3-o] 9l P3RS HF=rKBertram, 1953; Lee &, 2007).
2 Aol 9 2] Wjlo] S71E 7 TR o
S B9l FYol BE $oH08 Z71HRp-005) 9

A7 59 i P 21.83%2 of, oo w F= 3}
oA wgEtE 2 doA Aok S viR AL
Z Atz SAO] FAlRS] A7E] M g T
<t 8 A7hEEe] Ao] uilg Ho iRl 2 b¥gh
= Ueifle 7oz Heloh

71HH =3z

3] e 7Rt vtEe] 71A1E 227E Table 49+ 2
T} AT gj2Fo] 680.77 g0 & 71 E9kow, 15% H7t
72 56927 g 30% A7MEL 51050 g, 45% AL
44326 g0 = 3] 9] H7Fol| mhE A TS B
F719] Ars A7tEE FARS] 8, 256, Heah 3
of FF= W=tl(Joo 7, 2013), I WHE FAEE H7HA
3] 20 W o= shaElo] e Aol ol5f w=ie] Eryst
2 2249 Aglo] & o]Foj|A| gkl HulE {A|ok= 3lo]
Aote] Ak ZAske Ao02 AlmEtiLee 5, 2015).
YA, F719] A7t 2o 7|57t AE L A FA
A /FE7go] sFtstiMoon} Jang, 2011). o]+ Hawd
< 7t et fARRE 239 oH, GEET 40-50%
A7} npplgato] B ATo] Ao} H|Sst £59] HrE B
AcHPark 5, 2020b). TH2/33t SA/32 23t 3 A
15% H7REE folmfeh zlol= glolotk(p>0.05), 3 74
A Hlgo] woMdE Facks Ao Yepith A4S
tjx7o] 113.622 7F =9kom, 15% H7Hto] 84.67, 30%
27}0] 66.11, 45% H7}o] 31.212 3 7 H71tol| A
£ fxET FAdo] W2 Ao R yepgtt g dix

Table 4. Texture analysis of macaron added with white sesame powder

White sesame powder (%)

0 15 30 45

Hardness (g) 680.77+15.67"2 569.27+22.46" 510.50+31.46° 443.26+6.01¢
Springiness 0.45+0.10° 0.47+0.05° 0.35£0.13® 0.26+0.07°
Cohesiveness 0.17+0.04* 0.190.05" 0.13+0.08™ 0.06+0.00°
Gumminess 113.62426.85 84.67+23.48° 66.1137.86™ 31.2143.40°
Chewiness 53.42423.93" 40.66£14.87* 26.19+24.70® 8.12+2.39"
Resillience 0.04+0.01° 0.04+0.02°* 0.03+0.02° 0.01+0.00°

YAl values are meantSD (n=3).
IDifferent letters (*%) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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0] 53.42, 15% H7}Eo] 40.66, 30% H7}Lo] 26.19, 45%
H7Kto] 8.128 AHLe} o] 7hAsk= Aog Holr) 3k
Lo thxFo] 0.04, 15%, 30%, 45% H7kE0] Z+Zt 0.04,
0.03, 0.012 FAdk= kS Holth webA 8 2749 27t
H|&o] FoHSE A, gy, S84, A4, APEE H
3 HE 2RO 4o Hasto] 22| £50HA B

ERjgAL v, 250 JEt Asks Aow L

susy e B
9 e 7Rt vPhee] Sulsd SRkE b2 Fig.
17} 2k 222 1.10 mg TAE/g, 3 37 15% H7HES
1.60 mg TAE/g, 30% A7~ 2.04 mg TAE/g, 45% A7}
T2 3.23 mg TAE/gO = 8l 37) 71| 5715 39
=4 SRE ol S7HReH Alestt 794 Aolg Hal
Thpe0.05). 4] SRIEE AHgA0] W Sl 23 ek
20| 20 22 0|50 OHY|E T B 71e} AAc) 2}
S A Ao, v Azt A-gsto] Tt A
4L 7}xItk(Shahidi®t Naczk, 2004). 31 &7 Zol= At
9, AAREE, AAE, AT 22 A4 Hed o
=2 21 E4o] TEo] glom o5 FHout Alzat
5o Q= Ate] Akelg s olAlste] qkst 283}
722 AE@AS HoltiKamal-Eldind} Appelqvist, 1994).
e the Aedel MERg g ooz 94 2
I b Hol=t, 27l 100 g3 834.57 mg9] 2|1
331 9lom 1 theozL ofhiz} 257.6 med] ElIGt
Sk QI A0 Uit Hh, OREE(D.10 mg)=
Sujse] 2|5k PRSI glo] 2t 2 Aolg 1
FATHRodriguez-Garcia, 2019). o]t 2] 1 F2 vija5-

ol
=

[o
ol
T

9 £ 1
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Fig. 1. Total phenolics content of macaron added with white
sesame powder.
All values are mean+SD (n=3).

Different letters (*%) in the same row are significantly different by
Duncan’s multiple range test at p<0.05.

SJof EAfsk=t] ALehe] E3go] 15% veleld] w), &
7he E518o] 5.9%2 Wob Akl ApkEe Slefo] AR
o= SN FeEct 248 AE L How et
(Moazzami 5, 2007) 8 7% RARZ ASFHOZH 2
T B 99 BB S 222 Ao Are

EgiE L 0|E ot

A WS BN vpIEe] F Beuols YIS Fig
29} Zk 22 0.47 mg NE/g, 15% A7 0.48 mg
NE/g, 30% A7 0.54 mg NE/g, 45% A7 0.61 mg
NE/go =2 & Xl 71gol wet S7ishe B3RS B
3] o= 2 SRbE olQo EXvls, EffH o|E
59 BY&d=do] f4F E vigA FE=E SATTh
715 Az Al FAY] FARER] ARt A = okl A
&g E4o] =] hedl, 11 FollA EefEico|E EJE
AEE] 7152 AL & Fole A9 thFEE Holl= AL
2 YeRgthSond} Jang, 2013).

DPPH radical 2Hs

3 XME A7IRt vl71H8-2] DPPH radical £752] 1Cso
ZES Fig. 33} Zt}. ICs 42 DPPH radicals 50% A5}
=6 H983%F 5= & gZ0] 1,593.20 mg/mL, 3] Z 15%
A7 1,284.82 mg/mL, 30% H7HEA2 1,250.99 mg/mL,
45% H7RE 792.19 mg/mLE WY 8 719 4715
e} 9.0]7 02 UolHThp<0.05). DPPH radical A7%-2
g4l AH 2tz DPPH A|at} Fiks} o] vkgst
of g=]7] A Hepd sRlEol|A gitjgdo] AAE] kit

Moz wAHL g olgshe ZPuHelthFoi .

Flavonoid content
(mg NE/g)

Control 15% 30% 45%

Fig. 2. Flavonoid content of macaron added with white sesame
powder.
All values are mean+SD (n=3).

Different letters (*%) in the same row are significantly different by
Duncan’s multiple range test at p<0.05.
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Fig. 3. IC5) value to scavenge DPPH radicals of macaron added
with white sesame powder.

All values are meantSD (n=3).
Different letters (*°) in the same row are significantly different by
Duncan’s multiple range test at p<0.05.

2004). SHlElo] &2 w4 SRtEolY SRt o|=a 9
5} =2 DPPH radical £245-S Xo]H, DPPH radical &7
50| =258 =2 A} S4S UEhdlithKang 5, 1996).
3] oA ol=et P4k ECE FT1d SRRHE(8,870
mg/kg), ET]|H=(548 mgkg), EFHR5(700 mgkg)o] LA
E|R 2™ (0Oh 5, 2018), F IR+ AFo = HFHsHH 715
3l B4Rl B-glucosidase®] A-g-0 & Fo| Fe|E|o] AAH]
5t e Als) Yol WS e 2 2402 ol
A% B A3} 9 Aol AHE e U2 Y2iA
S)ckKang . 20000). koA P4 Ao} o] Blsfo]
A% gdF 243 HeA ke € Edve ARY F
7t= A &do] SHiE Ao=E AlEEth

SOD |fAE4

3l WS 71t mEE2] SOD RARE/S] ECs d>
Fig. 49} Zt} R 2,055.55 mgmL, 15% H7H2S
1,854.45 mg/mL, 30% 72 1,242.49 mg/mL, 45% 7}
T2 1,042.52 mg/mLE 8 7| 71eko] whet fejHos
ECsogto] assto] dAitekso] S7ke AR Ueidth
(p<0.05). oAl A3t Hie} o] 79 ikl S
2 g Awsol o8l uek, o] Qo EdulE &4
EFH=0] 98 SOD FARMIE Uetlle 202 Helth
SOD AR Z23e} FHled 2FdeEo] 8 2l A7t vl&
of wt A9 ARt AFe Hole A= Hot 8 Jf A
7Ho] W& gggo] Q&= Aoz AtgHch FT A7 LHo
izt THilo] S7ISHHAA AlEATH 0 R R E 40} AEFHA
£ AaAE 5 s A FARA ] et A7t dsiA
218 ol wEH(Kahkonen &, 2001) o]={gt k= 2 X

2,500

bt N
- -
n [—3
1= 1=
=} (=)

SOD EC,, (mg/mL)
s
2

500

Control 15% 30% 45%
Fig. 4. EC5) value to SOD-like activity of macaron added with

white sesame powder.

All values are mean+SD (n=3).
Different letters (*°) in the same row are significantly different by
Duncan’s multiple range test at p<0.05.

NS A1 vpSY P AT 5 ol AT
g 7oz AmEr
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e
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sS4t

Y s 7K vrhee] Ts 87 2 Table 59F 2
ok A2 8 s A7 AR A veht 7ol
7P B2 45% A7REOIA 38K 08 LERY HiRdET &
< FES B ol A(Bk) 54 ANt 22 2du=
ofEEETo] & IARERE hAIFFo =N Mol tha: ofF
HAE AR Yedt vk 259 Wina Hee o
Zto] s4dor 7P Eou, 9 A9 Uil wet
el A7t daske Aos YET: thiee 74
A& Bt §E0] mggo] EEA =1 ojuf S=Fo] mo]
9] o] FA1 Ut 90| SFEFHA= S Hol
o, GFARl Z Wk vREe] B/ HESHA] @Al EHo]
mf25t A0 R of= tiRtolA 7P £t FEE YE
ATH(Seo, 2019). W7FE-o] WY 14Tk FR2 S ] &
o] 71kt 3 Z71e0] 45% F7lko] HERTE &2 4
& Uehilon, whdo] gk o]} 2 & Xl 371wk
off wf=t & o] Efef 143t o Qs Frhdes o
A AR E Aos Hofrt 14t gk I e 7t
Foll w2k frojF oz S7iste] 71 Bol 7Rt 45% 7}
oA 58808 7P =UThp<0.05). TS Tk ol
TR dizTtollA 7 A vEReH, 8 7t 7k
off wieh M2 Aashs A4S EAH E5 e tixd
o] 284 0= 7MY wgten, ArE At 43453
o8 FoARl Aol YEREA] eRSIth(p>0.05). A== o
230 547, 15%, 30%, 45% 710l 43807 EUSHA
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Table 5. Sensory score of intensity test in macaron added with white sesame powder.

49

White sesame powder (%)

0 15 30 45
Color 1.0+0.092 2.5+1.2° 3.0+0.8" 3.8+1.2¢
Smooth 5.442.2° 43+1.2% 3.541.2% 3.541.2°
Nutty flavor 2.0+0.8° 3.0£1.1° 4.3+0.9° 5.5+1.2°
Sweet flavor 6.0+1.1° 4.3+0.5° 3.8+1.6° 3.3+1.2°
Nutty taste 2.440.7° 2.840.9° 4.5+0.9° 5.8+0.9°
Sweetness 5.6+1.1° 5.3+0.9% 4.5+0.9" 43+1.6°
Moisture 2.8+0.5° 43+1.6" 4.5+0.5" 4.5+1.2°
Hardness 5.4+1.1N 43+14 4340.5 43+1.6
Chewiness 5.6+1.3 5.3+1.2° 3.540.5° 3.3+1.6°
Dull 2.0+0.8° 3.0+1.7% 3.541.2° 4.0+1.7°
Overall acceptability 4.0+0.9° 5.5+1.6" 5.540.5° 43+0.9°
YAIl values are mean+SD (n=3).
IDifferent letters (*°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
NS, not significant.
yeht 71414 22)7e] 427K Table 5)2t 2] 3 X7 3t et A 7 52 I3 At FEF XY= ofof
o] 7ol weh ARE 710] BARjolS Holx] = Fo. T RoE Almgt
2 UERFTHp>0.05). A3 tiz22at 15% FH7REo] 5.6-
53HoR Hlsah $E0908, 30% F/ERE folHe 2 %
2 Ao1ethp<0.05). mFFEY] €Ee A Rl
A5t 713 wgkor 8 o) Wyl weh st A5 B AN Fd A B4 I JRS e
A= A= Yeylth. o= 3 IjEdo] Aot 22 & skl glom, o 71A] AEAdE AU Q= 3 e
sa] A% E09) HEsh A Pk Zlow ARE 2 o83 wplEe ekt sigit ol st 9 W
ok mREO) ANHAQl SREE 15% A7KET 30% ke B ofREETo] 15%, 30%, 45%4 217t e

o] 5.58 0% 7ME A Uehetom, tixat 4.0%, 45% H7T
T 433 0= YERKT

WsE7t 2, A winee e 22 Qat aast
7t & 27 7] wet diaaat FEE AolE B
qom, v, Fro] Aol L7|A] o= 2 0= Uehg
ot & ke npkEe] A9 WS et &o] & A} glo
o, A3} Q0] BRI 223t Al7E Tt} 114
gto] & o} 9 A Q= Aol si3lET(Seo, 2019), 8 3
A7} Z47hde] wet ol B9 B glth vk, 45% 7t
oAl = e vl H=rt At gHEet At
S71tol wet ARl 8= oA A4S A0R Al
E|QUTt whEbA, ot O, @ RS BF 6%
3 IREEE 15-30% 202 7ok Zlo] 7P 943t

£42 719 A0% WSgom, I ALY Wh2 A%

Hlete] il e AZ T, olsletd $A SAT ust
X e st SRS 8 WARY Wl 5
7Kl Wt ulAla Kol F71ste] 45% A7k 7H
A et molge) BA Suitet g An o)
2:320] B8] 3 A7) AR B ke ek v,
S 2 3 H7Kol B A Ueht dihe] e B
ok h84 T G BT ke 8 A Wb
we} oo FTISH A UERIoN, pHE 2 W7
o] bl wre} folH o sk ARE Rk vt
B0 MEt WES Vel Lghe fazo] 77 k3o
u] 2 AWle] A1l uet asto] ol iFick. 42t A
E0 BUES Vel a*glat beghe dhazuct Bk
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