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ABSTRACT

This study was conducted to evaluate the quality and sensory properties of muffins prepared by adding basil (Ocimum
basilicum L.) powder at ratios of 0%, 5%, 10%, 20%, and 40%. The weight of the muffin was the heaviest in the 40% O.
basilicum L. powder group at 64.28+4.82 g, and the height was the highest in the 5% powder group at 51.2+0.84 mm. The
volume of the muffin was the largest in the 10% addition group at 115.00+0.500 mL and the lowest in the 0% addition group
at 106.67+5.59 mL. The pH of the muffins was the highest in the 0% addition group at 7.45+0.01 and the lowest in the
40% addition group at 6.65+0.01, showing a tendency to decrease as the amount of O. basilicum L. powder added increased.
As the amount of O. basilicum L. powder added increased, the total phenol and total flavonoid contents,
1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiszoline-6-dulfonic acid) (ABTS) radical scavenging
activities of the O. basilicum L. powder muffins significantly increased. The brightness (L value) and yellowness (b value)
of the muffins were the highest in the 0% addition group, and the redness (a value) was the highest in the 40% addition
group at 0.68+0.11. In the sensory test, the group with 5% addition scored the highest in the taste evaluation. In summary,
the results of this study suggest that the group with addition of 5% O. basilicum L. powder was superior in quality and sensory

evaluation and is thus worth considering for product development.
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3 BF T/ v (Ocimum basilicum L) BE25, BZ%
Thol] %3 ekl Eolth e AT 2o Y wF

ojn, /1% 5o & ofroft} ofxze| 7} 5o RTFe A
oA =&t} FFolE sweet basil, cinnamon basil, lemon
basil, bush basﬂ, lettuce leaf basil, holy basil 5] 31oH, 7}
F dy] AuEe] AleEE A2 sweet basilo]THNorman J
2002; Kim SH 5 2007). 52 &7] A& linalool®} methyl
chavicol®]™, } basi)e] 7= #EE ¥ st T8
flofl= 237t slem, X7, A7, 9], 2915 2 A9 5
o &7} o} &3k uldof e
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A A7Eeko g 2QltKLee JG 5 1999; Kim SH 5 2007;
Suh BS & Park MH 2010). H}él% o] Zsto] 6;})&:%1% iy
A= AREo] HH, 53] A=, o Al e, giE, 3
Agpo], 2, 22 g w7] 98] T vt e v 28o=
ARE-E a1, QZHE T EnfER whE e & 01%3 THSuh
BS & Park MH 2010). Az" 23} o] FE3 P&
(essential oil)E alcohol 7 & terpene 3}&-Eo] ELglE|o] o]
A Bk, 2L, SPgE, AoF B B Tl FFRE o] 8w,
gt 28 B A BddE gYsitia B OiWAhH
DJ & 2001). X3k v}2 2] essential oil-2> o}Zuld| 2] &
AREE a1 9lTHLawrence M 5 1971; Ahn DJ 5 2001)
w3 Azt 529 ”/‘ﬁa"ﬂ’ﬂ 2A A 71‘:}1 o,
a5 wAE Wb, - HE, 22 55 £gdte] 74
W ool dFor wE7] i, felvet AREY 75
grola] 7halo 2 ol &8-E 3 Y th(Jung JY 5 2005; Seo
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EO 5 2009; Lee YS & Chung HJ 2013). 2 A3 2 A
ToplM & 177154 aAE &8st AF AT A7t
gbs] s a1 ik 7]s/d Bl A AFEE AlFH
(Joo SY % 2006), THA"KKim JH % 2008), "HJoo N %
2008), WA|(Kim KH 5 2009), = 7%(Seo EO 5 2009), A}
A 317 u7FHKo SH & Seo EO 2010), &FH|2l(Hwang SH
& Ko SH 2010), Svl&(Yang SM 5 2010), #|yg] 715
(Seo EO & 2011), E74S +"Z(Yoon MH & 2011), %217}
F(Lee HY 5 2011), E-%xKo DY & Hong HY 2011), 4
F2(Kim HA & Lee KH 2011), &v] ¥Z(Jung KI & Cho
EK 2011), 27 (Kang HJ 5 2012), th3=(Kim EJ & Lee JH
2012), A7 E2(Lee YS & Chung HJ 2013), H|E(Seo EO
& Ko SH 2014), A7}11(Kim EJ & Lee KS 2015), ¥¢ &%
(Hwang SY & Choi SK 2015; Yoon JA & Shin KO 2023)
T2 FARRE AMESte] Az v Fo] Buxa ith

oo & AFoA = vbdS o] &dt HAS A X3 T
olglsty #d 54 2 7|E% HAE Haf npdo] A7 2
A okl A 7164 AFLANEANY] &8 7HsA Y] 712

b g Agetad 4Asn

=

N

e % Y

1. HES X2

AR AHgE A s vk BT 100% ©lF]
Esko g 7}H 2] Z(Gabofood, Gyeonggi-do, Korea)oll 4] T
3l AMg3FAT. 1 ule] A 291 ke E(Beksul Co., Seoul,
Korea), ¥/ ®K(Quality no.1 Co, Ulsan, Korea), ©Z{(Gomgom
Co., Seoul, Korea), WE|(Lotte Co., Seoul, Korea), -+
(Samyang Corp, Seoul, Korea), ®]©]7] 3-$-T(Galimfood Co.,
Incheon, Korea), 4>F(Sempio Co., Shinan-gun, Korea) A%

oECA Tlete] AMgEIIT,

2. HEol M= gy

Yoon JA & Shin KO(2023)2] A5 Hadte] HS A
Zlgom, AFe] vig v&S A tH(Table 1). WA
o] Az Wy AEHS wFA 1, v BLE 0%, 5%,
10%, 20%, 40% Hl&= 7ttt 1/ & HEE ¥
&3} 9 A7](BS-201, Busung, Bucheon, Korea)ol| 4] 122
wykslo] 50l & AERS 332 ro] Hulslglon, o] %
Aol Fe7t FAEES 3 min B¢ o s vpE
T, 9 E g 2 wo]H 35t 35 PAl(mesh) Aol
A H7reton, = Al ¥Wal, 1 min S 4
F & =S AT S HEEe 70 g¥ fAEA] o)

=
ro] ggkom, o] 8 vl Bel Hol 2587 7Yk o8

N

ok 24 - A=
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Table 1. Formula for the muffins made with O. basilicum
L. powder

O. basilicum L. powder content (%)

Ingredients (g)
0 5 10 20 40

O. basilicum L. powder 0 10 20 40 80

Wheat flour 200 190 180 160 120
Egg 100 100 100 100 100
Milk 100 100 100 100 100
Butter 100 100 100 100 100
Sugar 130 130 130 130 130
Salt 1 1 1 1 1
Baking powder 4 4 4 4 4

(Horno Panadero, BS023, Busung, Bucheon, Korea)2] Z71
SE 180T, oFFE 170CHTE 7 AL Ao "
sle] Aol Abgateink

% rlo

3. ME FH, 9zt d ¢
A 2} A (CR-400, Konica Minolta, Osaka,
Japan)E ©]-8-3}o] W I=(L, lightness), 2121 (a, redness), &
=
=

Z4stth =34 A calibration A] A}

ted BRE

=

A = (b, yellowness)

ol o % o #EE Jlv|2lGalaxy S10+, Samsung,
Gumi-si, Korea)& ©o]-83te] HAE LH2 wix]3t F &
1958

4. HE QS| pH, 77|, =0|, Fu, & « g &4

vFie] pHE WA 3 g2 Bopd FFS 27 mLol e A
Etel-S g ym ZE #©] (1002 150, Whatman) 2. ] 243+ &,
pH "|E|(pH 7110, InoLab, Seoul, Korea)E AH&-5to] 33] vt
5 =339tk wHle] FAl= AAAE(B-410, Innotem,
Seoul, Korea)2 ©]-&ste] S ak3it). w o] szo]&= wa o
BedE 2ot Ha golE By Z2)F(150 x 0.05 mm,
Mitutoyo 530-101 Vernier Caliper, Mitutoyo, Kure, Japan)=
Stk Ao Fue AL o] &g TAXHOR S
3ATHRyu SY T 2008). A% 5782 Kim EJ & Lee
JH(2012)¢] WS -8ate] St 58 2L test
speed= 1 mm/s, trigger= 5.0 gf 2™, =] 50.00 mm, A|
5 1245 mm? 971538 E (probe)= AFE-SITE WAL
9= 3& TE=A(HI 96801, Hanna instruments, Seoul,
Korea)< ©]&3sle] Z% 3Tt

o |
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5 dutdE &4
o] RS AOACH(AOAC 2000)S ©]&3}]
105C =2ko] 2 E(KC0-150, Kuk Je Eng CO, Goyang, Korea)

oM Fifo] == SHsiRon, 232 550T 2ek=
(MF2-12H, JEIO Tech. Co., LTD, Daegu metropolitan city,
Korea)& AH&-3F 11433 & o] &olsitt. ehld ok
Kjeldahl'(Kjeltec TM 2300, FOSS, Hoganas, Sweden).
gatsion], da IAFE 6255 ARSIl =AY
FFS Soxhlet FEHZ HlFo= AAE AFF 7180 +
Z72](SOX606, LABTECH, Seoul, Korea)S Al-&3lo] #4
319 THYoon JA & Shin KO 2023).

°. %713 Y B4

wlel B, WL Pk, ol 9 Ao 214 §EE
£4. Kim HR 52007)°] A4 Wiel skt 2 ek
A% welgel wek e} @ cistaiel ARE AR sk
o8 W aZeaToN ZRAR 50 mLAA B T, AR

o_ﬂ}g‘i /\]._&o}gi_‘u:] _1_/\]—53_1]:_ 7L3 l:ﬂ-tl—] oz /\1/\] o}oiq,
AAEE H48 A2 UV-E33 A (Analyst 700, Perkin
Elmer, Norwalk CT, USA)ol|l F3le] A1t}

DPH FEE Axe dFEE EH7IINSG-100 2SS,
Hanil, Seoul, Korea)® 213} 01, o] 2 70% WErEol| 3

At =53 TA7|(UCP10, JeioTech, Dagjeon, Korea)E
AHESE] 1 hr E<F 60 TCollA] dEstAZTE dAEStAZ] A
FE 10 min F9F 4TollA 6,000 x g2 YA E2]sto] 2F=
< 0.45 ym ZE|(Minisart, Sartorius, Goettingen, Germany)®l|
Aet T verE FEES 18ToA BASIT Hitd
NEe F HE, & ZekEec|=, DPPH 3! ABTS iz
a7 #4 E5e) Agalgi.

i

Z2 Folin O & Denis W(1912)° i
Atk Z+ A]& 10 pLell Folin-Ciocalteu’s
phenol reagent®} SFHFE 1:29] H| &2 o] A3 EFA]
% 10 ILE 7Fet] 3 min <k WA 7, 10% SAHEF
(NaCO3) 150 uLE F7Fsto] el A 1/\]{} < H}?"]ﬁ/ﬂ
765 nmoA FF=(MMR SPARK®, Tecan, Switzeriand)Z =
Aokt A2 gallic acid(Sigma-Aldrich, St. Louis, MO,
USA)E X522 A3 oM, =59 standard curveE 2t
dek & A5 1 goll e mg gallic acid equivalents(GAE) =
Yepliodet wAie] & Zefieol= FHeFS Zhishen J &
(1999)2] WHE AHE3IAEE 7F A& 125 uLell S/ 500
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1L, 5% o}ﬂ*hﬁr_@%(NaNoz) 37.5 ULE ¥ 5 min S 9

23 & 10% 93LFrEw(AICL 6H,0) 75 L& E£31351]
6 min 50} HESAIZ T @17]9] 1 M sodium hydroxide 250
IL= 718l 11 min &<t WA w3 510 nmol| A &3
SZ(MMR SPARK®, Tecan, Switzeriand)E =439t} Azt
£ quercetin(Sigma-Aldrich, St. Louis, MO, USA)E #+E37
Z A3l F=H standard curveE FgE & AR 1 goll U
3t mg quercetin equivalents(QE)Z JERNITHHwang ES &
Cheung JS 2024).

9. DPPH 3! ABTS 2tC|zh A &M 24

A& 5 goll 95% oehS 20 mLE ¥l E8 2 2 A(M04-
06-100, Totalscience, Namyangju-si, Korea) = 15 sec F<F 1
AsA E&3 F, A 10 min B9 FAE2](13,500 x )8}
o] 42 2= DPPH B ABTS 2tz &7 245 =
ZJstsith. DPPH &tz &7 &4 Cheung LM 5(2003)
o] oz =439tk A1F9} 0.2 mM DPPH %0“:2: z}z}
100 pLA Z&3sted 37ColA] 30 min B WHSAIZ] &, B35
F=A(MMR SPARK", Tecan, Switzeriand) = 515 nm°ﬂ7\1
THEE STk okl 4ol wet DPPH 2HH 2 27 &
A8 AABIATHKIim YH & Yook HS 2024).

Hu

_4

DPPH &)z 27 (%) = [1— SiCB] x 100
S = Al A7 FHE
B = Blank®] &%

A=,
C = Control(A1 & F37Hhe §3=
ABTS 2]z &7 242 Re R 5(1999)2] Wyoz =
Aottt Ad AlzF 5HF Al ABTS 7.0 mM3} potassium
persulfate 2.45 mMZ Aol A ¥H-3-A1A ABTS o] £o0] &
AE =5 stk Al =9k ABTS £9-8 247F 100 uLy &3
sted 37CollA 30 min ERF ¥H&AIZ] &, %Eﬁ](MMR
SPARK®, Tecan, Switzeriand)& 732 nmol|A] SHEE =%
St ol Aol wel ABTS ez &7 &4 74] sissl
thKim YH & Yook HS 2024).

ABTS &z &A (%) = [1- —g] x 100

s = A& H74P EY=

C = Control( A& T/ $3=
10. 7|2 % A}
w715 % A4 e ede AFIGE AT o
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S 108 o= AT FALENA 5%
=%

EL7]E AF3ATt <] Tappearance), (flavor), Sh(taste),
Bl X (texture) 2 A REA Q1 7] T X (overall preference) 5714
ol thate] 53 HmHo R Prisisith

11. EAIXZ|

w3 gk o]stshA FA 54 9 wegAked digh A
3 28+ SPSS 23.0 program(IBM Corp., Armonk, NY,
USA) Z2IE o] gste] At Zb Almel tigh
MeantS.D.2 YERRoH, A8 7o 2po] HA-L one-way
ANOVAE AH8-819131, A7 52 Duncan’s multiple range
teSti o]-g-3to] p<0.059lA 94 ztolE HAFsIAeh wEgt

% ¥lE, & Z8}Hxol=, DPPH 2 ABTS gtz &7 &
*301] 3k 23 BBA (p<0.01, p<0.05)ZS I Th

1. Mz 2|pl ol ch
v o] HrkE we] Aw gl v #E-2 Table 2
o} Fig. 19 AAI8HA L
84.65+0.92 = 71 =& #‘l% Hojom upd Bk 5 10, 20,
40% Z7FrolE ZH2 56.1641.11, 46.64+1.95, 40.31+1.06,
35.8741.492 50817 7+431ATHp<0.05). aghe Tl A
—2.5540.08%1 21, v I 40% % 7}%% 0.68+0.112]
TAE Hof vpd F% Hrhe] St E =7kt
Ekp<o 05). 2} bghe Tl 27.0741.322 7}%} =
FA = p_@ o1}, w7l 5, 10, 20, 40%2 718

F= 247 06i0.23, 20.46+0.99, 19.35+0.72, 16.28+1.02%
Zz G| ATHp<0.05). ¥FE &o2me] 29 A% 713t

73101 dT5 L%k-% 34~383302 Z7} b3t 16.00~
Z7Vehe 73S EIHKim SH & 2007). ¥ <A
A3E= A a7 vHKo SH & Seo EO 2010), 2]

WA oF BAETREAERS

(Lee JA & Choi SH 2011), °FLee WG & Lee JA 2014),
7Netell(Park EJ 2016), oFAbelM] &3 (Park JB & 2021)
= A7k vAdA FAlge] Hrhake] S5 Lakdt b
S asta, aghe ST Baeh falkgh A B
Ak ey AT A fixF ez AFHE Aok
HAe] Mee wAd AR Hrtee] S/ E Lk
S7Veta, agte A 2 bk 3718 EUl(Kim EJ & Lee

KS 2015), o] #&e] 7t e FARY SRY ol »A
o] Mo P FE Ao R Adtdrh B Ao o
52 v ] kel 0%ClA 40% R SIS

sge] Ae JH o T4

2. {ElQ| pH, FA|,

upd o] b mAe] pH, T, o], 7], AE W T
T =3L Table 39 A|AIEIATE pHE thZTollA 7.45+0.01
2 kot vpd B Hrleo] $U1ESE pHe 7.20~
6.65714] 1431 tHp<0.05). vHE W] FA= vpd 2
40% 710l A 59.28+4.82 g 71 wigkom | ol v
£t 5% H7belA 5.17+0.06 mmE 7Y B4 S AT
(»<0.05). ¥ oM 131.90£0.26 mL, B B
40% 7k 124.70£035 mLE WS FXE HAot
(p<0.05). o]= ™A Az Al iz Bla) ke 22 7%

=0|, 7, 4 { &=

=t

¢

0% 5% 10% 20% 40%

Fig. 1. Muffin with various levels of supplemental O.
basilicum L. powder.

Table 2. Color values of muffin prepared with O. basilicum L. powder

O. basilicum L. powder content (%)

Property (inside)

0 5 10 20 40

L (lightness) 84.65+0.9212) 56.16+1.11° 46.64+1.95° 40.31+1.06° 35.87+1.49°
a (redness) —2.55+0.08° —1.48+0.10¢ —0.64+0.10° 0.43+0.21° 0.68+0.11*
b (yellowness) 27.07+1.32 21.06+0.23° 20.46+0.99 19.35+0.72¢ 16.28+1.02¢

D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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Table 3. pH, weight, height, volume, hardness and sugar content of muffin with O. basilicum L. powder

O. basilicum L. powder content (%)

Property

0 5 10 20 40
pH 7.45+0.01D%2 7.2040.01° 7.04+0.00° 6.84+0.01¢ 6.65+0.01°
Weight (g) 60.83+3.02° 59.57+1.25° 59.67+2.75° 59.83+2.03° 59.28+4.82°
Height (mm) 4.50+0.10° 5.17+0.06" 4.87+0.12° 4.53+0.06° 4.47+0.06°
Volume (mL) 131.90+0.26" 136.63£0.61° 130.97+0.31° 126.93+0.55° 124.70+0.35¢
Hardness 8.67+0.58° 9.33+0.58¢ 11.67+0.58° 13.67+0.58" 18.33+0.58"
Sugar content (°Brix) 2.77+0.06° 2.83+0.06° 2.97+0.06° 3.000.00° 3.07+0.06"

D Mean£S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.

A7kl A 71 g S = Avke A2 I (Park EJ 2016)
o} 22 e Bk B3 £47HHIm JG T 1998), F-5
T Ryu SY & 2008), 2t = (Lee JA & Choi SH
2011), t& EF(Kim EJ & Lee JH 2012), 4735 % 7HHan
EJ 2012), "jAo] 7}55Seo EO & 2012), o}ZY o} - (Park
HJ & Chung HJ 2014), 99 &% (Hwang SY & Choi SK
2015) 5] Aol = FAse] Hr7t wie] Fold 4
< FE Ao Yl w3k A3 T4(Kim JN & Shin
WS 2009)° A= L7HEe Hla| FAjge] o] F7ErE
258l o] s, v FeE Haditha B skl
o} B Ao AxE 2ol 8.67+0.58, B 13 5, 10,
20, 40% F7krellA 22t 9.33+0.58, 11.67+0.58, 13.67+0.58,
18.33+0.58 241 vHd & o] TS Aek frolst
Al S7FFAtHp<0.05). & A7 A= w3 ti5 2 Aot
Aot BUE S HATHKim EJ & Lee JH 2012). o=
v o] Hrbee] STV E ArHRe] et A
Ao g dolx|m, v e STl o] HojA|a, £
shifo] 7hAsle] Mol vt IvkE e Aoz ddEch
b o] Hr7bE wHe] "Ee tiERaellA 2.77+0.06

°Brix@1 o1, upa Eut 40% H7kEolA 3.07£0.06 °Brix =
=7 =] A Th(p<0.05).
3. UHtAM S

=]
v o] FH7bE wae] Uk £412 Table 490 A
Alstach v B 7 o i R gzl A
26.57£1.24%2 7V =3kom, vpa B 40% 7ol A
21.61+4.49% % 7pg Bt =22 B Ithp<0.05). 3]&9] 3t
2RO T 2ol A 0.45+0.11%% 7P S FX2 By o)
ubd Buk 40% 7oA 2.8120.16% %A w3 vupd 2
D Aol SV E frolabl Sk THp<0.05).
Wz Seko ubd Bk 40% F7kEolA 7.75£0.04%% 71
=S FAE HYon, YR E 52840012 7P Be
FHNE Bty 2A e ROl 16.46+0.39%=
714 wkkont upA Bk 40% Hrboll A 17.5540.03% =
froletAl S48k tHp<0.05). ¥ Aol A LY &
o] H7kd w32l A74(Yoon JA & Shin KO 2023)°]4 %=
w3 Wl Bde] Hrlgel SUMESE RS daste
73

R =
G2 Btk B Q7oA R, 2o, 2Age 37}

Y d

M

=

Table 4. Proximate composition of muffin prepared with O. basilicum L. powder

O. basilicum L. powder content (%)

Property (%)

0 5 10 20 40
Moisture 26.57+1.24Y 25.82+1.50° 21.70+£2.77¢ 21.70+1.81° 21.6144.49°
Ash 0.45+0.11¢ 0.76+0.12° 0.86+0.21° 1.5140.05° 2.81+0.16"
Crude protein 5.28+0.01° 5.75+0.04 6.45+0.04° 7.26+0.04° 7.75+0.04*
Crude fat 16.46+0.39¢ 17.0440.20° 17.26+0.01% 17.43+0.24% 17.55+0.03"
D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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S thaL Haslej o, ol o] Buks A w3

(Yoon JA & Shin KO 2024)¢} #& & Bt} a8y
of2Yo} S HIIE wAoMe Y 2ide 5
bt o, =AW Haste AEde Hltta %

THPark HJ & Chung HJ 2014).

v o] Hrhd m#e] £ S Table 59 AlA|
sttt vh RS 37 Ao A R 100 g U=
oAl 210.15+0.09 mg, BFE T S, 10, 20, 40% 7ol A
Fzb 397.85£0.10 mg, 550.8040.21 mg, 1,049.52+0.35 mg,
441.39£0.28 mgl 2 W o] upd Bk Hyjeko] Zrlske=
frefstAl S7Fekthp<0.05). W] Wite] =2 100 g
ol Al 1.3340.08 mg, HF & 40% H7krellA 11.35
+0.71 mgl.2 F7lsll o, niavlE S 100 gt
322.7740.15 mgell A v E1k 40% 7ol A 1,101.7120.12
mgl. 2 723 S7FFth(p<0.05). o}de] g2 100 gF
gz rol| A 3.5340.03 mgol| Al vhE B2 40% 7kl 4] 8.35
+030 mg7HA Z7FFthp<0.05). 2] S 100 g v %
oA 11.0540.34 mgC & 7Y e A2 Helow, upd
b5, 10, 20, 40% F7krelA ZHzE 11.6740.22 mg, 17.52
+0.44 mg, 27.83+0.14 mg, 59.42+0.24 mgo & Fro|alA| Z7}st
ATHp<0.05). BE o] b wHAe] v} ofd
F& DY TEe| Hrlee] SIS WA ST E
o, o] &= ¥ A7} FUS A2E B tKYoon JA & Shin KO
2023). 3t oY E HU1e w3 A4(Yoon JA & Shin KO
2024)01 A= wHe Q] o] Hrlgo] SIS 4g
(189.00~328.38 mg), "}IH|F(132.94~297.03 mg), ¥7H1.20
~4.13 mg)® Z7slitkn Basksich

N

N

5.5 Tz W & BatEi-olc g
Hhd o] A7 oA F s 2 5 Seppicol=
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S Table 60 AASIATE & dlE TS txatolA
0.99+0.02 mg GAE/g# o™, vpd #3455, 10, 20, 40% 3
Zhell Al Z4zE 1.6140.02, 2.00+0.04, 3.43+0.11, 6.62+0.09
mg GAE/g2 F23H 71k thp<0.05). A3 A 7(Vlase
L 5 2014)0llA vk <lo] F s FHFe deE FEY
7391 g& 175.5 mg GAE/g, Nadeem HR 5(2022)2] <1+
A E 191.2 mg GAE/getal X33k WkHo)|, Naidu JR 5
(2016)2] ATl = 80% MRS FEENA F HE 3

1 g9 45.4 mg GAE/ge}a H1atg et uba 2A o) &
H F dE o] v vedd oz HuEch WY
8- 713k w3 el g FH(Yoon JA & Shin KO 2023)l]
A FdE g dx2s, 29 B2 S, 10, 15, 20, 30%
7ol Zkzt 29.69+0.00~80.17+0.02 mg GAE/g7HA] Z7}8)
e Bl 2 Ads Beon, o o] Hrkd o
# AT (Yoon JA & Shin KO 2024)| M= £ AHE B

ol ol
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Table 6. Total phenolic and total flavonoid contents of
muffin with O. basilicum L. powder

O. basilicum Total flavonoid

L. powder Total phenolic content

content (mg GAE/g) (nfgng]g;g)
(%)
0 0.990.0212 10.65+0.39°
5 1.6120.02¢ 28.91+1.43¢
10 2.00+0.04° 32.45+0.45°
20 3.43+0.11° 33.07+1.12°
40 6.62:0.09° 78.39+0.94°

Y Mean=S.D.

? Values with a same letter in a column are not significantly
different by Duncan’s multiple range test at p<0.05.

Table 5. Mineral content of muffin with O. basilicum L. powder

Composition O. basilicum L. powder content (%)
(mg/100 g) 0 5 10 20 40
Calcium 210.15+0.091? 397.85+0.10 550.80£0.21° 1,049.52+0.35° 2,441.39+0.28"
Manganese 1.33+0.08" 3.26+0.19° 3.52:+0.24° 7.58+0.26" 11.35+0.71*
Magnesium 322.7740.15° 549.35+0.3%1 640.29+0.30° 761.86+0.40° 1,101.7140.12°
Zinc 3.53+0.031 4.21+0.25° 6.43+0.43° 7.97+0.30° 8.35+0.30°
Iron 11.05+0.34° 11.67+0.22¢ 17.52+0.44° 27.83+0.14° 59.42+0.24°

Y Each value in Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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Fig. 2. DPPH radical scavenging activities of extracts
from muffins containing O. basilicum L. powder. Each
value in meantS.D. Value with different letters were
significantly different at p<0.05 by Ducan’s multiple range
test. ASE: ascorbic acid.

120

il

Ocimum basilicum L. powder (%)

&8 =z s B

ABTS radical scavenging activity (%)

N
o

Fig. 3. ABTS radical scavenging activities of extracts
from muffins containing O. basilicum L. powder. Each
value in meantS.D. Value with different letters were
significantly different at p<0.05 by Ducan’s multiple range
test. ASE: ascorbic acid.

Ak £ AgolA F ZepEols e tiRTolA 10.65
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6. DPPH % ABTS 2iC|Zh & &A

uha w3 <] DPPH 2 ABTS 22 27 &4 Fig. 2
Fig. 39 A|AI8it}. vbd #AS] DPPH i)z &7 &4
giZ2woll A 15.0540.09%F o1, vbd B2 ghafo] 714
2 vk 2 5010, 20, 40% FA7RrEolA] ZH2E 30.46+0.49,
63.93+0.83, 72.73£0.26, 77.40+0.18%= frolskAl Z718t%d
(p<0.05). 12J1} ascorbic acid 86.28+0.25%¢] H]e|A & Tha Bt
< FAE BT AE FEE risiEe e I E 7
%21 DPPH 2}tz &A 24, I 2(H,0,), 2 $H it
3}2(FRAP) &72 AlMg-slo] 7k 4= 9lEd|(Lim CSH &
Lim SL 2013), Nadeem HR 5(2022)2] A7l 4& vl o] o
ehS 3252 DPPH (82.4%), H,0, (54.0%), FRAP (237 pmol
Fe/g) ¥-4Jol|A] F58 viel ghalel S48 Yellitia B st
ATt wEbA kst A AR RE ofekE v o] FEE
o] =& g Fd oA AL F s, T FohEeol= H B
o] 3o g Bk vk mAe] ABTS gio]z &7 4
& ol A 64.36+0.12%3 01, vhd - 3heko] SUhe

v B2k 5010, 20, 40% A7l 247 65.72 +0.12,

67.080.14, 753620.11, 98.22+0.01%% ol3HAl Z7Felith
(p<0.05). T3+ vld v el ABTS 2z &4 &4 ascorbic
acid 32.8240.20%¢°] H]3|A et =2 FXE HS
(p<0.05). E74< E(Yoon MH 5 2011), o}21]o} EZ(Park
HJ & Chung HJ 2014), 24 -2(Chung ES & An SH 2015), o}
ulk~el E2H(Choi SH 2016), 7HFE #(Yoon JA 5 2021),
2] ¥%(Yoon JA & Shin KO 2024)& 713} vjHojl M= F
A5l H7bge] S71= DPPH gftZd &7 &4do] 7t
sllom, &n| 2 (Jung KI & Cho EK 2011), 29 H(Yoon
JA & Shin KO 2023), ©t] EZ{(Yoon JA & Shin KO 2024)
A7¥e vAGME ABTS 2l &7 &4o] F7lsiivin
Hasid e, ol s & A7 fAkE 275 Bl webA
ol FAIE &9 F HE ¥ F I olt 5o ils) #
d Aito] 71Q1gk Aoz AlgHn, 71 Ze|Ig S A o
o= gksPdol widd Zloz whEch

Y rlo o

t}e-© 2 DPPH o)z iﬂ Z4(1=0.978) = 1}
t} & ZgkRxo|= 53 DPPH (=0.946) 2 ABTS
Z 27 A (r=0.954) S KH+H)o] ARAAS BYr) o]

ol =] Jde F HE 2 F SgEeols

o] vimel areh B4ol e Zlow wawth
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Table 7. Correlation coefficient (r) between total phenol content, total flavonoid content and antioxidant activities of muffin

added with O. basilicum L. powder

TPC" TFC? DPPHY ABTS?
TPC 1 0.962" 0.978" 0.993"
TFC 1 0.946" 0.954"
DPPH 1 0.703
ABTS 1

Y TPC: Total phenol content.

? TFC: Total flavonoid content.

® DPPH: DPPH radical scavenging activity.
Y ABTS: ABTS radical scavenging activity.
*p<0.05, “p<0.01.

8. 7|5 ZAt
vbd WA 7155 HANE Table 89l A48T 715 %
AAF A3} 57 Wl S 10% H7E 4.5540.8274, S

5% F7ko] 4.27+0.794, B 0% H7ME 4.10£1.297, =
Z7Fe 0% HA7kE 4.20+1.037 2 AukAQl VSR E 0% 3

7hto] 4.10£1.37- 02 71 A velbgth 59 <, 3
uh 247 2 ARl S ubd B 59, 4l
217} 3.64, 427, 4.00, 4.18 2 409807 7} = AL
H A THp<0.05).

2 o

B AxE= vbE(O. basilicum L) EDE 0%, 5%, 10%,
20%, 40%°] Bl&2 H7lete] Alxg wAL] 43 HeS
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mLE 74 Zgit)h. M3 pHE 0% H7kte] 7.45£0.01% 7}
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Table 8. Sensory evaluation of preference test of muffin prepared with O. basilicum L. powder

O. basilicum L. powder content (%)

Property
0 5 10 20 40
Appearance 4.00+1.4192 3.64+1.03° 4.55+0.82° 3.18+1.08° 2.18+1.54°
Flavor 3.60+1.58° 4.27+0.79° 3.45+0.82° 2.64+0.67° 1.82+0.87¢
Taste 4.10+1.29° 4.00+£1.00° 3.18+1.25° 2.55+1.04° 1.55+0.82¢
Texture 4.20+1.03° 4.18+1.17° 3.910.94° 3.27+1.01° 2.73+1.35¢
Overall acceptance 4.10+1.37° 4.09+0.94° 3.09+1.22° 236+1.21° 1.27+0.65°

D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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