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Abstract

material to processed butter.

The amounts of 500 g of unsalted butter (Con), basil, and garlic were classified as 1% and 0.3% (T1), 2% and 0.6%
(T2), and 3% and 0.9% (T3). The pH of basil and garlic added samples was determined decreased with increasing
amounts of basil and garlic (0{0.05). The lightness and redness of T3 sample was significantly lower than the other
samples (X0.05). However, yellowness of T3 samples with basil and garlic was significantly higher than the Con
(£€0.05). The viscosity of samples shown significantly increased with increasing amounts of basil and garlic (£0.05).
As the electronic nose and tongue analyzed data shown that the unique flavor of basil and garlic can added to processed
butter. The most sensory evaluation traits score of the butter with 2% and 0.6% of basil and garlic sample (T2) received
higher score than the other samples. The results of this study suggest that the basil and garlic can utilized unique flavor
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ME

Yyt SE9] A" o] FHEIL AlFAel U
St A AMRES] ARSI AEERE] DL QLo (Lee et al.,
2022), oo w2t fAIE AH|wE E5F FRETE A& ok
ko g wskelal glok. vt fAIE A B, gyt
A9 AH|FR FEASHT Qlo, ARE 7HEst B ' A
F9 £8+= o= FAIE Eolal Slo], v ¥ X2 59
F7HE AU 28] F7kekL Sl SAlolthSung and
Park, 2022). THEZQ] SAIES] g FR7<l HEY] F$ EF
MRS A5staL Qlov, =l HE A& FEu AlE<tol
- A[gHAo] 1 S=Qlito]| HIsl 714 BAGANE 215 B
o]x] Hslal Q) AAo|tHKim and Jang, 2008). oo we} &=
Yat B AFo] gt AHREY] 87 HolklE AT
Holx qlo], =W WE AEY 45 Y SHollA A==

Agoleta & 4+ ILFIS, 2018). MEl: ¥R, $RF 5

Ho

o4 SAMEE Be, HaAK] AR ofo] AFolt AEH
Hee wah U AYstel AFOR 748 ZolckPark et al.
2018). 812 B713E A1A2] A9, SABY hEIsHE Jste]
clorst 1S Ad Hel WHES BT SAIEC] BT
glom, WH ¢ EE, 2xnl, 42 5 AW
28T 7HgHE ABY AT, Aol S7sHe FAleltt
(E-Sayed et al., 2019). 2L} olejgt chopo] Yol Hel
AEE B2olA9] 4xqlo] oJEsfolst 87 WHER(FIS, 2018),
SUOIAE TRt 7R B83 HEAES Aol &
" ao] Urky Az et A 2AHE R 7
THESS AAAIRS AY WP B8 g, &
Z2o|u} PuI5AA 52 olgstel B4 A4 Bt g
Nolgh HAHIHE §4F B8 AFolchZiamo et al, 2023). T
eh uAEe] Aste 7154t ke RAE An Pe
of ufet AAWES YUMo Yo e AEo] Was
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Tk
BB 591 vFA(Ocimum basilicumyS TtFst A& Q2]
2ol AA FAl 2AZA, E7e FrE R 5 2
gt ofe} tef?t 7l AR 7RI A= AoE dEA
ATHPark et al., 2020). BFEo] Ad 7375402+ $147]
5 704, @9k Ast A4l P, 2185 2 AERhS JiA
2 o 4 okl gEA QloH, o4t 9 thololE
T 3AARl At Q= Ao BAH B It Umerie et al,,
1998). T3t Kim 5(2005)2 H}AO| angiotensin convertingZ}
xanthine oxidase A5fi5ollA] <=3t A5 S Hol, Jud
o2 55 Ashol Bh a7t ek Sk webd ae
WSS A P A2 B 77 ok B
=

oS (Allium sativam)©: SET ) AL AU 9o} %
o) Pz 9 AURZ o gHT Ik T3 Yeldiz
SIS T TR 9ol Bhe S5 |
A9 FAFEE o] E|H(Kim et al., 2005), A]E0] HEA
ST e A A0 FehA et B o}
sk B Tae BAE) 34 o, A &
Ut 48, WY A3}, TALAE B4 59 B S5
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257 QIth(Ruffin and Hunter, 1983). T3t t=2] diallyl
thiosulfinates= BTl Bl FA3t A& 715= i, Al
W &7t -8olstal g tiaminase®] F5[2R-80f FE A
ofot A thiamine®] 01§4S Z7HA17]E 02 FelA 9l
THFujiwara et al., 1955). WebA] a2 A7715A4 FRAA
24 chafet A3 220 FUsleh] TEHT e A
AL B % Sk

AECEA UEEF ATl 37I%tl =t 1389 12 AE
o Qs 52 FUT Ji54o] ROl FeA o
(WHO, 2004), o]of 4B|A= E3t AlFo] ok YEFC] o
& QA% W LR Aol thel A4t SlekKang
et al, 2017). olg} W] A HE] AE ot 4 Hel2 5]
OFe RRABIE} LuAE0] 507t FOAIT Sl HAlolch
(Mudgil and Barak, 2020). ©2hA|, & AoA= AA-7H=E

lvHd 7heet vhs 71RE A71s B A 2 YEE o
AAZ ol g1t FAHEE st olsietdSy 9 WA
A4S ST EN AddES AR RAES B,
A Fdol 7ofstaAt stk

= 2
HFE 71=8} Ofs 71 &7t REHE X=X

v 7129} vk 7FR0] A E o] thet H7HH|e-E Table
1o] YeRith FIHEE 38%2] AJZ™(Mail milk, Seoul,
Korea)S W HIF7|(N50, Hobart, Seoul, Korea)s ©]|-85}o 80
MO oF S} Wksle] AZAHHOR], AR RHES
sre] WgRIA 247 Wk RS 384502
29 Agsle] =gom, ik 7E9} s RS Tgue
=F Y] ZHF 1%} 0.3%(T1), 2%2}F 0.6%(T2), 3%2} 0.9%
(T3) W82 AN §, 329 EsIom, u1d 12t o}
5 98 A R BES gEHConZ o83k
Sao] kel WE 409) WATIIA o 16412 o4 Wzt
S1900, ol 23} L 38 45C 270NN oF 387 AAJeH
of WEE olgalo] BafsA] ke vl 7} U uls 712
A Aot Az} daE wEs 4ve] YToH 1
wotsl Aol olgsiaick

pH 58

pHE= AE 4 g= AFIokl 575 16 mLe} 95} Ultra-
Turrax(SHG-15D, SciLab Korea, Seoul, Korea) 2,000 rpmof{|A]
187t #43F &, pH meter(BP3001, Trans Instruments,
Singapore, Singapore)E ©]-85}0] =435}t
ME =3

Al =42 MRIA|(TES-135A, TES, Taipei, Taiwan)E ©]
Bajol a9 AR FEAS WA BE WS
93.93, a*: 12.37, b*: -17.92)2 o]&5I3tt. 4% Wk, A
T, AT = ZF7 Lightness(L*), Redness(a*), Yellowness(b*)
= e

Table 1. Formulation of processed butter with various amounts of basil and garlic

Treatments
Ingredient Con
T T2 T3
Natural butter (g) 500 500 500 500
Basil (%) - 1 2 3
Garlic (%) - 0.3 0.6 0.9

T1, butter with 1% basil and 0.3% galic; T2, butter with 2% basil and 0.6% galic; T3, butter with 3% basil and 0.9% garlic.
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3= =3

At AES FUE FEO oF 2395 A9 22C= 714
St F, A==AA(WVS-2M, DaiHan Scientific, Wonju, Korea)
£ ol83) 30 pmolA 3027k 53] 27U FAGE Past 1
ER S

A2 24

ZAE AE9] ] EAL Heracles 11 A& (Alpha MOS,
Toulouse, France)E ©]-&-5}o] EA51tt AAE £4-2 Con,
TL. T2, T3E 7+ 4 g¥ 20-mL vialol] Y] ZH|5l30H, A
AE BA AL o2t Ztk; flow rate of 250 mL/min,
acquisition time of 110 s, Incubation temperature of 60C, Vial
of 20 mL, Incubation time of 20 min and Injection volume of
S mL. AR5 ANE B3 7 S A gulgne) 2
3 &4 ) g YERH Peak+ Alpha software program
(for an electronic nose; Alpha MOS)& AR8-5}0] chromatogram
o= RASITE ESF S ME] A IPE] v &
2920 B EX(pincipal components analysis, PCA)S Al
Al5}7] 9J5t] Alpha software program(Alpha MOS)& 0]-85]
of PCARAS Aeon], 2t A 7he] o] m2 Aol
= plot coordinatesZ HA|SITE E5% §F djel2 12} A&
QUPCIT} 23} A48 GPC2)0R YERRRL

A LER

AE0] u|Z}& EAJL Astree electronic tongue(Alpha MOS)

£ o] &3}o] 24319t AE9] Aldl(sourness), Z(saltiness),
A5 umami)yZ Z12F A2Ls AlA9] 71 421 0.1 M HCI,

=l

.1 M NaCl, 0.1 M monosodium glutamate(MSG)& AF&5}
“got3Att. Con, T1, T2, T39] 7} HE0A 4 g2 st
F 16 mLe &85F & Ultra-TurraxS  ©]-8-5F] 2,000
pmClE 187t #23st H#8ES o3| (Quantitative Filter
paper Medium-Hardened, Filtratech, Paris, France)S ©]-8-5}c]
oSt} ofTHA L ZRA) 1100 HIGE Bl4ste] HA
2 BAoiolt}. AAFs AlA 9] &7 e+= Alpha soft program
(for an electronic tongue; Alpha MOS)S S3f HA1519 0,
AHS(A1Eh), PKS, CTS(&H, NMS(ZHHh, CPS, ANS, SCS
2 mEshh 2 Aol 298 A )zt I B4
Alpha software program2 ©]-8-5}0] FAHE EA(PCA)S AA|
SR, AE 7F u)Zt E49] Z}o]= plot coordinates® HA|S}
Ark £ vz fES 13 BEZHPCHT 23} JEGHPC2)
o= YER|H.

NN

(¢)

S}
£ Q7oA s B M Bl J1EgE aelg)

23]9] &S wop 4851 O H(Authority No: KNU_IRB
2025-13), EE TP/ A 1099 g3 o=
St 275 Zdet Y] 7149 &S B7ISHES ol
on, P7IFE2 Q]Tappearance), FW|(flavor), °©[m|/]F
(off-flavor), Sh(taste), A2 7] S % (overall-acceptance) & 57+
A o] #ato] 107 A B7HE AT 082 7 &
S FAZ Ve, 1082 7FY St FAE U=
Zog Hrlsieith

SAEY

A9 A7k 22 33] o)) = A9l AL Alsie] B
7t=lQdey. BAAE] =218 SAS(version 9.4 for window,
SAS Institue, Cary, NC, USA)YE o|83lo] ZulS gzt ¥
ZHRE YERRRITL, Analysis of Variance(ANOVA), Duncan’s
multiple range testS: o} &fo] t A% E40] 214 o] ¥
FE A5 (p<0.05).
2 o 1%
pH

Hl 71 9 ks 7lRE Wk slesiEe) pH B4}
£ Fig. 19] Yefigich. BHEat vis2 A71gE A9+ T, T2,
T3 2% Cond} Hlislo] foldon e ke vehfgict
(p<0.05). T1Z T29} H|WBIHS ©ff FOJHOoZ &2 S U
ERJSLOH(p<0.05), T2+= T39} B|WSIGS W o0 % =
< = YA (p<0.05). ZiH 0w Ao 7= ¢
o] Z71ASE, pHtel ol FAslTp<005). o]
2ot ke A7FES] AAIARI pHZE At 93RS mzl
Aoz AzbEch vhd 9 vk 74ge] pH 34 ATk 27t

7.00
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Fig. 1. pH of processed butter with various amounts
of basil and garlic. All values are mean=SD. *9 Diffe-
rent letters on the bar indicate significantly different
between treatments (00.05). Con, natural butter; T1,
butter with 1% basil and 0.3% galic; T2, butter with
2% basil and 0.6% galic; T3, butter with 3% basil and
0.9% garlic.
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5.74, 5.78% hZTO] pH 6.18 2T} e pHZFS 7HA|1L Q17]
e, 7k el 71l wet 7 HE 9] pHEgke] A4xgt
Ao g AlgE} o|2fgt Aik= ko] 9 9E pHOl Hs|
A EE 7FAY @A 257t EokskS W, pHF ZHAagict
ArAaet A Ao = AYZFETKChoi et al., 2022). ©]
Y B A 227t EoRIAY @XE Algto] Ao
S 1, caramelazing® -2 23} HHE-0 & QIs| pH7} 7+
TH= A7 ATETH(Lee and Ahn, 2001). & A9} 7
1t AR R, Patriani 5(2021)2 BFES Ha17] w]EE] 7t
[ pH7} FolH o g Zhaelo] & Aot FARE B4
Hgt v et B3 fAIEQ AR =] v
< o, B F&7t S7Ktel wet 21 =9] pH7F F4sst
FoHL st & AT FARE 2HE EACH(Ribas et al,
2019), s d7ote] vhE FHojA &3 JAHO] pH
5 4% A3 GuFRol| vlwste] pHYF ZAstgtkal Bl
= v} QIthPark et al., 2003). THEEC] AlF] AP =74
o] pH6-7 Q1 M5 SIS o), ol A= I
o] Z7to] W& pHO] Ash= Alte] A4S JAlstaL &9
A, BEGE A Aol Ala gk webA wpREa
1Rz 7 BE Q] SR|9F A 7153 P oid=t A
49l o= 71 Ao w dtE:

B orle e
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ol >~
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el
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M

v 712 9 vks 71RE VIR 7RSHE e A 27 2
IE Table 20 YEPHITE 7F3HE Q] M S7ZAIK Table
2), Y5 YERfE L*ZES Cono] foldog 71 &9kn
(p<0.05), A= ZollE T1F T2 F2JZQI Alol& HolA]
UUAIE, T3= FYHoE W2 3hS YERHATHp<0.05). &
A S el = a*gh B2t FAFSHA Condll Hls 2 A
g=0] fFoFog 32 FZ UEHS L H(p<0.05), T1xk
T2= R2AQ1 AfolE HolX] ISkAINE, T3+= T1x} T20] HS|
fFojFog W AME S Ueth(p<0.05). =S LR
£ b g Fet HMEol= B2 Conofl Blof & A2+t
0] freldo® F3UTHp<0.05). A= 7H9] Aol= Tik
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T2 912191 Zjolg LekA] glgtort, olo] u]s) T3k £
oFor w2 LS HEIthp<0.05). 7k FF°l 5
7V 7S HE ] A0 Fho] Eolx|E VS LEHITH
ol =2 QoA uisS AJ7REE wf ofu]Ako] peptide@}
T E0] g-amino group©] T} WHg-sto] 2R @A (Maillard
reaction)@ 207]7] Thzolc. o] TEelH 24 E B
M7 A, o2 19 e B Thsel BN}
o= Zl o7 AlmEtHJeon et al,, 2009). T3 TH=S EAF
& B Aol Bls) B FastANl 2W ddosw &
Aot A7 F7kke A 0% HarE B QIei(Chung and
Choi, 1990). M| 49 H7F2o] Gafo] Z71E4% ot
A AgE UEHlth o= d7kE $ B 71 A2 T
= 95AE oI e SAAIE F7EeolH, 2 AollA
Hhd 710] 7ol vk 7HRof Bl of 3.38) A= Wl
fEo & HRlrh ol AWslE vhsE J7I5Sol= &5}
T ele) A R0z Qo) u1ge] Byl uet A
& 22AIE Ho] G vlAE A0 BelrkChoi et al,
2006). 3t 7+ IFFoA FEaE Gt ARt o8] wE]
Au Mg o] B 2u] g (pheophytin)?} 22 2= Aaz A
31%])7] wj&Eo]|(Porrarud and Pranee, 2010), H71= 7} 29
w2 v 4 woe] GFL AL Ao Ha G
HE Q] A= HE B H7He0] 7k A|2|84 ofyzt pH, €
59 FFoz Mo] Hstet 4= k. vHE 71 "l vhs VRS
HE Aol AMGE B, LHAPT ol e LA o=
FolA 9] A S fI3f 71 IEolA M) HskE fofg
2871 A+

HT

v 718 9 nks 7FRE VIR 7RSHE Y A HE &
7 A= Fig 20 YeRIeh vHd 7158} nhs 75 37t
Sk AREO] A9, T2 Conkth FoJ20 = 2 HEE Ve
THp<0.05). E3F T2+= T1of| Bl F=rt FOZH0 = o =3k
tHp<0.05). E3] HF 7} 3%} uls 718 0.9%S A7 T3
= TR eE 7 2 AEE UEMISITHp<0.05). A3H4

SRS T =

Table 2. Color of processed butter with various amounts of basil and garlic

Traits Con T T2 T3
Lightness (L*) 58.53+0.15° 55.61+1.0.15° 55.47 +0.44° 53.14+0.16°
Redness (a*) 1.85+0.20° -0.46+0.10° -0.40+0.14° -1.41+0.12°
Yellowness (b*) 24.69+1.46° 27.16+0.68"° 27.58+0.37° 29.25+0.11°

All values are mean=SD.

¢ Mean in the same row with different letters are significantly different (£<0.05).
Con, natural butter; T1, butter with 1% basil and 0.3% galic; T2, butter with 2% basil and 0.6% galic: T3, butter with 3%

basil and 0.9% garlic.
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Fig. 2. Viscosity of liquid processed butter with various
amounts of basil and garlic. ®® Different letters on the
bar indicate significantly different between treatments
(0€0.05). Con, natural butter; T1, butter with 1% basil
and 0.3% galic; T2, butter with 2% basil and 0.6%
galic; T3, butter with 3% basil and 0.9% garlic.

o2 WHE Yyl 27Kl uet Helse At 2kt
= FAIE Eoth of=fdt A= & Aol AR Ve
E0| YEoA9 = AAE Al AERE AR 71 FEY
aAo]7] o2 HwE) Axd A9 49 Agdo]
322 o] S4o]y] o] Sy HE] NHAL B9 4
Ao 43} 3p3o] WIS K Park et al., 2020). o2 QU] A
o] A5 ACE AlmErh FARE A AFRIE AYF AE
o vk 7IRE A7l W, A=rt SR ARIZE 8l
1O H(Kim et al., 2010), TS GAIZE A= A] 713 FEHZ A
ALARE 716l o, ARl =ghgo] ik J=
7} EolH = B a7t Q1K Choi et al., 2014). Fructan2
£ IRl =2 508 FREol jlon SRS 55k
gelation FE}2] TGO =, o] i o]E(inulin)} 5t
(levanyZ =2 Hxel 4 /S 7KL AUrk(Krupa-Kozak

et al, 2020). olo] we}, RsE w2 2EoA 7HET Al
Maillard ¥F33} Caramelization ¥F-C2 AJAJH  glucose?}
fructose”} fructane A§Aote] =& S7FAZItkal Rl Hf
9IckHwang et al., 2010). weba] 715 Fef AAHsIR| B
|2 HEY 71 A] Aol w2 B4 A AEE Ax
& U Aol wekEr:

A=

AR JA BE o tigt Bhd 71Ret nhs 71Ro] 7Pt
Fulof] v|R= FFE A5H] fiste] AAE EAof wE g
BISEHE] peaks} 7t AlEo] Uehii: FujsiaEe) 2R
BAPCAYS NS A o) Skt 2] o
St peakE Fig. 30f UERHTE. 203t peak= 97117} THEEIQL
O, Con9 79 peak 11, 16W(11: 2,3-pentanedione; 16:
(Z)-4-heptenal)o| A E=A] T L. o]&2 APdo] FHt
SIIEE 4EA 9o cheese, creamy, milky?} 722 o]
7FHtHIm and Choi, 2003). peak 1, 2, 3, 4, 6, 8, 12¥12 Z}Z¢
(1: 1-1) methanethiol; 2: methanethio; 3: methanethiol; 4:

it

propan-2-one; 6: ethanethiol; 8: butane-2,3-dione 12: pent-1-en-
3-0) ]S LERAQITE O] peak= TEZOF sweet, garlic,
caramelized?} 22 3Hto] TH3} nlzo] 71 YL o gt
A L]= 25N caramelization)of] 23 WAL= 3FnS e
wi(Mor, 2022), o= vk 42:9] F7o] Sold4E WS
=90 go] BRaA 02 WA S5 891 peako] A%
caramelized F0] B4 el ol niso] 39 2l
Fo] 7HsHE AR Al 7tEH] wEt 2HskE s6f EdE
Frjtar HEh ARHHO R caramel F2 FEA FURE
of slol 378A% mlol7] wZol(Kilic-Buyukkurt et al,
2023), BFso] H7P} ulEle] Fule the BRel o 4 9l
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Fig. 3. Aroma profile park chromatograph of processed butter with various amounts of basil and garlic. Peaks are
reported in order of elution: 1: 1-1) methanethiol; 2: methanethio; 3: methanethiol; 4: propan-2-one; 5: carbon
disulfide; 6: ethanethiol; 7: butane-2,3-dione; 8: butane—2,3-dione; 9: ethyl acetate; 10: ethyl acetate; 11:
2,3-pentanedione; 12: pent—-1-en-3-ol; 13: butanethiol; 14: methyl 2-methylbutanoate; 15: butanoic acid; 16:
(2)-4-heptenal; 17: e-3-octen-2-one; 18: cis-rose oxide; 19: methyl eugenol. Con: natural butter; T1, butter
with 1% basil and 0.3% galic; T2, butter with 2% basil and 0.6% galic; T3, butter with 3% basil and 0.9% garlic.
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2 Aow A7, hiso) A9 BRE R4 FHE
ZAY5l= diallyl disulfide, diallyl sulfide, diallyl trisulfide, allyl
methyl risulfideo]] 2] =2 o)1 ujL FFS Hoslr] wfjEo]
(Bae and Chun, 2002), Methanethio, Butanethiolo] 7} o]
et 7oz mehgch F£3F A& nfse HUMRe o,
allyl disulfide®} 22 alliaceous$t o5 Hoisitk= FARSH
At AHH|7F QITKKim et al. 2024) Methyl chavicol¥} 7+ 3}
a2 vpE ER-9] AA%H & 3F7]1E YERHATKShin and Cho,
2022). HHE2- AgE/de] woish= 659 *‘—Eqnﬂ% 54 F
o ] SRMES] AR Agsto] g Fofsh= AT
S 311, E3] $9Fo] =2 Rosmarinic acid= 9]—1 Iy} §k0]
UE=Z ol gHrh= AlEl7t ArKSuh and Park, 2010). whebA]
7] A7ATe} A QTS vlol ), vEo] o uh
5 7lRoh uhl RS WIS W vhest vkl B9 @
u]E Hojgt 4= 9] FoIst 4= 9191, o] =t S AR
2 Mzsl avlAge] a7 Mgkt AES
Ao= wohEh
Kk é éﬁq— PCA plotC 2 VERH AT}= Fig. 49} 2+
£ UelfE discrimination index:= 95
=7 "}E}‘Xk—ﬂi ol:= 3 4017} slojalA EECH
= % 23t} PCI(x%)2] 710182 87.623%, PC2(y=)9] 7|
o]8-2 11.508%= YERITY. o]of we} vl 712e) s 712
£ %. 7Fet A= )] Zjo|= Cond} T10)4] BHisHA &
=)x] ggrot, T29} T3 Loju= Hrlkoz 9ls) zH &
ule] sletst Aolr} - P S Ik ol v shs)

= Axd =+ 90

uRs 7159 A7bh eEle] Fule] 9L vl o= et
e, H7hee] g3l 371l nte A4 o)t F3EH
%ﬂi SEE ST Ik Je T3 TN SR

St ] Aol g Mol 1 e ALt o]t il
go] ﬁdml Z0o] 9lo1A] oS RofsiA] b AEo] At
/\ ZX—]OHO]: S & 011‘4—‘— 74 e] ,]U]ohj—

HK}|

v 7129} vk 7FR9] JFgS thEA sto] 71t HE Y
AR B AASIom, A4 2zt AN AT 4
FAE TAFE IHER Fig 50 YERTh Al9k(sourness)©]
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Fig. 4. Principal component analysis (PCA) plot for E-nose aroma profile of processed butter with various
amounts of basil and garlic. Con, natural butter; T1, butter with 1% basil and 0.3% galic; T2, butter with 2% basil
and 0.6% galic; T3, butter with 3% basil and 0.9% garlic.
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Fig. 5. Radial graph for taste attributes of processed
butter with various amounts of basil and garlic.
7-sensor array (Ref 803-0175; Astree electronic
tongue) was expressed as AHS (sourness), PKS, CTS
(saltiness), NMS (umami), CPS, ANS, and SCS. Con,
natural butter; T1, butter with 1% basil and 0.3%
galic; T2, butter with 2% basil and 0.6% galic; T3,
butter with 3% basil and 0.9% garlic.
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Fig. 6. Principal component analysis (PCA) plot for E-tongue taste attributes of processed butter with various
amounts of basil and garlic. Con: natural butter; T1: butter with 0.3% garlic and Basil 1%; T2: butter with 0.6%
garlic and Basil 2%; T3: butter with 0.9% garlic and Basil 3%.



80 Food and Life (2025) 2025(2).73-82

Table 3. Sensory evaluation of unsalted butter with various amounts of basil and garlic

Traits Con T2 T3
Color 7.50+1.05 7.83+1.17 9.00£0.00 7.83+1.17
Flavor 6.60+0.55° 7.60+0.55° 8.67+0.82° 7.67+0.82°
Off-flavor 6.75+0.50° 6.60+0.55° 9.00+0.00° 7.50+0.55"
Taste 6.80+0.45° 8.00+0.71° 9.43+0.53° 7.57+0.53°
Overall acceptability 6.83+0.41° 7.60+0.55° 9.29+0.49° 7.71+0.49°

All values are mean=SD.

@ Mean in the same row with different letters are significantly different (¢€0.05).
Con, natural butter; T1, butter with 1% basil and 0.3% galic: T2, butter with 2% basil and 0.6% galic: T3, butter with 3%

basil and 0.9% garlic.
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