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Abstract

The aim of this study was development of processed butter with added natural spices (coriander,
dill, and rosemary). The amount of natural spices was classified as 5% and 10% (Coriander: C5 and
C10; Dill: D5 and D10; Rosemary: RS and R10). The pH of natural spices added samples decreased
with using natural spices. The lightness, redness, and yellowness of solid-type butter with added
natural spices samples were significantly lower than the Con (p<0.05); however, the lightness and
redness of liquid-type butter were significantly higher than the Con (p<0.05). The viscosity of natural
spices added with 10% samples was significantly higher than the Con (p<0.05). The electronic nose
and tongue analyzed data shown that the unique flavor of natural spices can added to processed butter.
The most sensory evaluation traits score of the solid-type butter with natural spices, 10% of samples
showed higher than those added with 5%. The result of this study is that various natural spices
(coriander, dill, and rosemary) can utilize unique flavor materials in processed butter.
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1. M 2

o] YAl e FE | Bt AR gaskes S FAIE Hol1 itk 3 Yis g glo]
wEy Gt 2k 19934 282195004 202149 1,6055.2 7HAstglon, ojesh FARS. i A%
AR Antol] 2% EAIZ 5251 9k webA olEdt RS Y YisAlRl) A& 7RsAT
= A1F QHEol izt SEE YL e Aolth fAIES A AAIRCE AHlE= F83% 524
Tl AE F shtold, thokst A|ooA] BhdE] & fAIES 1 FRet E4o] wie- theFeit
Sfolls Tado] oigh A St 1EY |AIEC] tigh AHRES] 872 QI8 RAIE A
Higfo] TpARC} thFslE| T QloL, ofA7R] gt AR A SRS U 7R, 7REAIR 5]
S5 o]F3L SItKYoon, 2011). ¥, |3} £ A GojlAl= o]el T FAIE ol ot
59 A=, vg, 39 5o] Av|Elo] ghon, mebx] dAf ghoflA] fAlE AR SfeiARgE) vl
e off Yo ool W2 Aot

W T AHRRE] AR FA ] Blol 1St E thstE|a Qlt. oldf met AHREL
7129 g ks AER 9] AlRel £4, 7154, 183 A2 A8 51 92 (Korean
Rural Corporation, 2024), O]&{gt AH| A9] ¥sh= A7F8F AR E3H FARH UErdaL Qlck
FZ o]gt AHRFEC] AR HHslo] tofel AAFARE B8t AlESo] A @ EAE 1
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UL (Park, 2023), oof| Tt AHRRES] ¥R E3F G|tk webA Thedte S A7k Al
O] thASIE fioto] 2o AH|R 9 AP} H3lo] HEo] tot HAFAEE &S 7 AlE
= /e 2997t Sick

HE = EAQ] A7FRAREC R, S-fold FARE TRt 282 2t 7, witelo] HeEUa
£ AR &, A¥IEE AR F S8 2 TS S04 AREHEmami er al., 2014). FAY
SEuehs FTA g8 AZsh =71eke] FHAA o= Qlsf A&t 7149 el=4t g AlEo] =9
=1 qlon, o= Qlsf I HEE B AR AFE ARl F4dE0] 9o, o|= <ls) HH
A= HFde] ol BolA Sle Aol mEhA ARAREY] 7|80l 11g3t 9 vst HiL
U A FAol| g5o] ABAES] =85 WEAZH Ut HE MRS 587] flsiile HA
FAEE S8R TSR FEot B, FHIE AW ZRHEE AT dart Qlivkar Az

5 Coriandrum sativum)yi= A AIAZ & de] ARBE= FA oz, SEIF gt Fro g Qs
ohet 8o &-EEa glor, o] AlE9] Aot} o2 77t vk it k2 7ML qlo], 829
FUNE FHOHA Sk H 71013t Tt 1= A9 g 5ol thsh AR AHKim ef al., 2001)
o] =W 1= ot E FARKREE, AR 0 R Qlg) AEe] FAS BE U A= A Bt
ofz} QA1) ] BS 2HESh= 715782 7L Stk wEkA olEet 4= Ald IE T
gt AE 7Hgoll &8 = e AAFAEEAY 7HA]7F ok AL Qi

D(dnethum graveolens) AAFAEZH S5 Anlet 4l Ad B4 7K1 gloH, &7
£ ZoRt Aot E8510] of|7A] Kot AlEo] 3] S21E lsiA] o-&=aL itk Hol Ad
716/ EfEs AsP] A7 WA, FAS 7, e B3 IS B, B9 S AU gloH,
HIER] CO o] &2 ACR YA Uth(Park and Ryu, 2022). £3] AW It UEES
AASKs 2= tFE TRokL Slof, 719 HEoIA S H=et UER HFE AAAE 4= & 22
2 7]fE

22Ut (Rosmarinus officinalisy= 1A A8 A2, 53 |5 71 FJHAER Tkt
[e0] AE H7FEEH o]&E1L glom, tefRt AE9] o] AAY | SR 5 AlAACE de
Y S|H AAfjolthal-Sereti ef al., 1999). E3F 22017} A E17-9] R AR 2570 <&
3k, AARFES 913t ofZrtety] AR o] &1 IS & ofye}, At B3, HAA 1t B,
T A W 59 Ak AR 5 Sl 715 7R Q7] W2l 715 AR
31 QITK(Choi et al., 2009). WEHA 71573 A WA 51E A=A & 7RA7} =kl waE
.

wEpA] AAFAEES 715 HEl= HE 2919 53491 AR B3t 31| el Hojr] HA
FARY gt} gl Rojd £ e 9 T S U2 AR 7=, AR Ad 7154
= Folgt HEE 7o =M 7o) tisl] Thilo] =2 AMRES] 88 S & e AE
< AES £ S Ao W weby £ Ats BEQ] Friet tFS SN, 71548

B

Rofgt 4 Qs |, R2nl, 158 Ak vElE Az

f

e
p

1. Mz & g

-

MgHE 7t 7ISHE MUY
=]

AAdFA= 2 B 7RsHE] tieh H7H1E2 Table 10] YERHE AAFA= E, 2, 2=
vHlE 243t 7 2.5 mesho] Aol AEiA o}-§3t3T,. BiE= A El(Seoul milk, Korea)E ]85}

om, Al 22 HE o ol s%ek 10%2 Aelel Foirk AHEE F97gstl
=908, o] 1] S oF 38~45C R VHstol B, 9l Welo] AAPIRE 22 BT 1,



Processed Butter with Natural Spices

Table 1. Formulation of processed butter with natural spices

Coriander Dill Rosemary
Ingredient (%) Control
C5 C10 D5 D10 RS R10
Natural butter 100
Additives - 5 10 5 10 5 10

385 £ 90k Edo] Y2 e 400 YHROIA oF 16411 ol Waslgon, of%
27} 752 919} 3L AAlste] HHR) HES A2 ¥, HEe] Y A 40 Yo
A el AxE BEsiick AZT e 400 Whaol w48 olgsia

2. pH &3
pHe AE 4 g2 AFotal S5 16 mLe} S35} Ultra-Turrax(SHG-15D, SciLabKorea, Korea)

ARE51] 2,000 rpmof|A] 187t 43 & pH meter(BP3001, Trans, Singapore)E AR&ot0] 27513t

3. M =Y

A 2782 MAA(TES-135A, TES, Taiwan)g ©l-§oto] S451510n AMA 9] HEAH2 WAy
FZE PUHL"93.93, 212,37, b'-17.92) o] 8519tk 249 Bk, AME, M 7F7} Lightness
(L"), Redness (a’), Yellowness (b")= LFEFATH

4. Hx &3
ZAE AE 35 mLE °F 30CE 71F3H 5, A=A A(WVS-2M, DaiHan Science, Korea)E 0]-&
5to] 30 rpmof|A] 30x7F FEE 53] o] HighS PasE YERHSITH

5. MAIZ 24

20| gFu] EAJ2 Heracles 11 HA}F(Alpha MOS, France)E ARg310] B8t HALT £4
Z21E YE2HCon) Tt HAFA R 5%E 71 HENA 4 g= AFI6le] 20 mL vialo] F45to]
HsIloH, ARE B4R tat 2k {5 250 mL/min, 447 110 s, BiR2E 60T,
20 mL vial, WiFAIZE 20 min, U 5 mL. HAE AAE ARGSH S5 7 AIEE ST Il
2o 24 zht 44 2449 ] A=E YUERH Peak+= Alpha software program (for an electronic
nose; Alpha MOS, France)& ARE-5}0] chromatogram© & HA|SFTE ESH 245 AME9] F|kA
SIRME9] Jm] mahe AR HXM(pincipal components analysis; PCAYS d17] 95t Alpha
software programE AR85E] PCAEAE AA[SIA T, ME 7H9] gF1] 229 ZJoli= plot coordinates
B BN 5 & e 12 AR PCHI 22F AR HPC2) 2= UERfITE

6. HAi 24

AE9] u|Zt E4J2 Astree electronic tongue (Alpha MOS, France)2 ARgo] 75519t} AZ9]
Aldk(sourness), Zk(saltiness), Z-& 9 umami)yS 282} AR}E AAQ] 7|1& E491 0.1 M HCL, 0.1
M NaCl, 0.1 M MSGE AR&sto] S4513Irt. Condt HAGFAIR 5% 7F HEOlA 4 g AFTH
9, 16 mLY] Z749} T3t 5, Ultra-TurraxZ 0183101 2,000pm O 187 #4383t 5, 71 #4
52 oJ3}A|(Quantitative Filter paper Medium-Hardened, Filtratech, France)S ARE-5}0] o1}t
ofTlole ZEAF 1100 H1SE B4 T AR RSk X3 AAY] 24 ZHEL Alpha
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soft program (for an electronic tongue; Alpha MOS, France)S of S45191H, AHS(AI9h), PKS,
CTS(ZHh), NMS(7HHh), CPS, ANS, SCS= HH5|GIt 7 Aol 7 &S] mizide E4
2 FEEX(pincipal components analysis; PCA)S o}17] $J519] Alpha software programe AR&5}
of PCARAS S, A1 719] 012} B4 Rol plot coordinates. EASHITE REH v]2t
W 13} 4% FHPCI 23} A% UPCOE LreRRic

7.
2 AFolA FoE Bl TSt Z1EEREfEslY QIS Hob AAHIIH
(KNU_IRB_2025-021). 158 W7k 34 1299 wid 892 FA4sto] 2 MEEs A
(color), &w(flavor), Z43(viscosity), Btaste), 7]S5F(greasy), F-E(purchasing need), ©]3](off-
flavor), 2|2 7| % (overall-acceptance) & B7Iol1. 00, ZF2ko] =of tig] 108 F=HOo=Z F
keI o, 088 71 Qiotet FAS R 1092 71 943 BES el 202 W)
sttt

8. SHEN

AR9] Aih= 243 33 o] WA HAlsto] B7IEQIH o]% SAAE] 22T SAS
(version 9.4 for window, SAS Institue, USA)E o]-&3slo] Z27E Bty ESHAE YeRior,
ANOVA, Duncan’s multiple range test= Z}Z}9] E4Jo] tfaf] 95% &0 & F-9JZ 2] Z}o|7} Ql=X]
£ A5o13Hp<0.05).

n. ZAa ¢ oF

1. pH

AAFAE 33, d, 22RE)E 718 715 HE Y pH BAZ23R= Table 20 Wit
IS5 7R 719 E AZL €59 S Condt 5220l Alol7} gi9lon, C109] AL fojFog
Lo 7R YERHTHp<0.05). ©2 78t AEL D59} D10 5% Conkit fojdog vho 719
LFERH 0.0 (p<0.05), D102 DSETE 32208 W2 7he B 9Irk(p<0.05). E2te}iE2 Conkrh
FOlH o e kS HO(p<0.05), 220l 37} Fego] T2 R59F RI0 A& 7H9] 791491
Zol7} giglet. ol&fgt Axk= H7HE9] AAARI pHoll kS BR Ao A==, 15, g,
22012 9] YE pHi= 27} 5.82, 5.57, 5.58% HAHE|Q] pH 5.84H Tt W2 pHE 7M1 Q7] Wiz
o ol59] 7ol w2t 713 ElY] pH7F AE 20 R AEHETh 2 A7t fARE AR, Jameel 7t
Mohammed(2020):= 1= X & FA1E] H71619kS o pH7F FASIFTHAL sfof & ek fARE
HEAANE B vk Qlok B3 92 fAIROl A7 A9 pHYF HHAskgithal stof it
AR AT B Yth Tizghadam er al., 2021). 12U 22012]S H71eE A1E9] 4 pH7L GA1E9]

Table 2. pH of processed butter with natural spices

Coriander Dill Rosemary

Traits Con
C5

C10 D5 D10 R5 R10

pH 5.84+0.12° 5.67+0.02° 5.30+0.10° 4.7140.18° 3.98+0.26° 5.33+0.09° 5.36+0.01°

All values are mean+SD.

*d Mean in the same row with different letters are significantly different (p<0.05).
Con: natural butter; C: butter with coriander; D: butter with dill; R: butter with rosemary.
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TRt FFE FA FAY ST s, & AT} A= 23S HitH(Altinelataman
et al., 2015). 0|23t A= HAPAEE 7ok AF AAQ] pHOJ 9Jet A 0=, EXnfE|ol fA
St pHE A A1F9] AF 2209 7o wE [on|gt pHO| ¥SHE HolA] okot7] el
Zole}. Tyt & AtofAl= HE Q| pHeF E2HIE 9] pHY} thar le]7} Q17| whize], E2m}E| O]
Z71o] mhE pHO| WSS TAT 4= QI A og AlgEHeh dHlEo R X850 SEEE AN
(brown sauce)®] pHe 4~5 $3201d|(Park and Kim, 2020), & Jtof|A A|Z3F AAdTAw H7}
HEIS9] pH E3F & pH 4 714 AAAE 5= JUSoBE, teldt AAFeL 317 o859
o) $eieo] ot ABAATA T8 A 9 AoT weken

2. M

HAFAR 352 71T 759 El 9] A BAATE= Table 33} 40 UrEiIch 14] 7H5HELS]
A% ZHJAIKTable 3), BE2 - Cono] H]o] LE AAFAE MEEC] FH0= W2 e
e 0 H (p<0.05), HAZFAIR MEE ZHoll= §2AR1 Afo|E Kol golrt. AMLo] L RS
£ AR BE BES0] foHos e g U om(p<0.05), 14 HME F C10& €59
Hg] Qo8 o0& =2 ko Uehfith(p<0.05), ©9] A9 D59} D10 7ioll= 899l Zlo]7} 9igl
ot 22oke] BEL R100] R3] Hlsf fojHog @2 AME S Uehllth(p<0.05). AL ¢
A oL fAFSHA R5= ConZh 21291 ApolE UEfA] eigto, R5E AlQJet the HE HAF
AR BEES Condl HIg| FolAog e g2 Uehith(p<0.05). 14 HE2 C50] C109] B3|
FoHoR e kS Urhilon, g AE 7ol §o<Ql Aolg HolA] ygrt. 2RulEAE

R100] Rso] H]3] 9-0}H08 Lk 7k UErithp<0.05).

Table 3. Color of solid-type processed butter with natural spice

Coriander Dill Rosemary
Traits Con
C5 C10 D5 DIO R5 R10
Lightness (L") 72.18+0.45° 65.23£1.39° 61.38+1.36° 61.42£1.39° 62.18£1.77° 61.96£0.32° 58.960.21°
Redness (a") 5.64+0.21° 3.00+0.86° 3.58+0.40° 2.18+0.29° 2.74+0.47% 5.18+0.23° 430+0.19°
Yellowness (b")  39.12+1.13 31.50+0.61° 33.20+1.71° 27.20+1.06° 29.32+1.60" 39.38+1.12° 29.94:+0.38™
All values are mean+SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).
Con: natural butter; C: butter with coriander; D: butter with dill; R: butter with rosemary.
Table 4. Color of lipuid-type processed butter with natural spice
Coriander Dill Rosemary
Traits Con
Cs C10 D5 DIO R5 R10
Lightness (L") 46.370.67° 52.60+0.80° 53.72+0.84" 53.62+0.94" 52.96£0.93 52.30+1.23° 52.00+0.48"
Redness (a") 2.73+0.21° 1.30£0.27° 2.70+0.41° 2.88+0.31° 3.14+0.46" 3.16+0.23" 2.88+0.26°
Yellowness (b")  16.40+0.44° 11.50+0.93° 13.78+1.70° 15.78+1.18° 15.22+1.41° 15.08+0.58" 11.000.68"

All values are mean+SD.

*> Mean in the same row with different letters are significantly different (p<0.05).
Con: natural butter; C: butter with coriander; D: butter with dill; R: butter with rosemary.
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olefd A= HAFAREC] AU Y= Ao sl IS T2 A 0% HZFw, 150t d
HEL 7RIl 2 AEC] A7Rge] B AEET 22 ANE 9 FAES Ehled], ol
AAFA R 71go] 7Rl weh e APS A Hol w2t ofefdt S8t U ZloR
AbaErt Jefu 2ol 4E20] B9 AN} ST HE dolrle ATE e, o= 2%
T2l £/9] =ME7F HE9] Mo g3k F97] gEolth & ATt fARE AR, 1o
AL 114> kg A 7Fi%E wf 471t ol SRl wet i WOk 1L A e} A
= /ISl s1of & A<t frARE ATE HAthKim, 2001). T3 2201EE AF0] 7151
S o Prot P Sopgrhal sfo] B At fARE ks BErKKang and Moon, 2010).
Z12{1} Jameel? Mohammed(2020)9] Aol B& WP ARl 8IS o, 2 AT 4
A Bt e ol 1 M AF5otgithe gtol Utthal siqitt ol2igh Aol g9
Apstaal she oV A1 A9 Aol wet At it U 4 Q7] diEoltt

3. dk

AAFAR 330 AIRIFE 7HHE e 74 A 574 23he Fig 19] Yehile: 248
7t 0] A9, €55 Condt 89291 Zpo|7} o), C102 KojF o7 =2 Hrs et
(p<0.03). °J¢} AR B3t 220t2IE 10% 713t D103} R10 B Cono] HI fof2o2 w2
Mg HERITHp<0.05). 12t DS= Conof HI3) o2l o= Y2 gha H o m(p<0.025), RS=
Conit 2431 2jolE HoA] ke of2fet Axts & AtolA AR Adase 8%
S 39 AR YER, Agebdo] w2 AAol7] HiZo|th(Feng ef al., 2021). & AL} FARE
AR FAIE AR Al Aabgel S HAaA B9 A7RigE o, =7t F53chs Zavt
AeH, 37 Aol A= HAaA T A7kl wet 1/go] of 28 o S7KE 4 loal
SHHTHCho er al., 2007). TERE AFo] thaf HA 24 A 2L 82 S T &
A= ARIZE 2ol Bt Qlow(Park er al., 2009), £ H7RpEE0] 1~3% He LARE Ao]7} Sl
2 A/dol FHUTL stol, A e 2AstuA & ) A £ U 28T 5
e Aoz woErh

143.00
a
123.00 | ab a
a e bc
Y | e cd T
« 103.00 d ook -
[aW 252 &
< o I
> 83.00 - RS K552
= (5] e
B ey e
Q o] s
o 63.00 | e boags
Peted bl
> Le5%d iyt
43.00 | [324) i
. 5] s,
5451 itels!
23.00 sole Iels
wels
525
3.00 s
Con C5 D5 D10
Treatment

Fig. 1. Viscosity of liquid processed butter with natural spices. ** Mean in the same bars with
different letters are significantly different (p<0.05). Con: natural butter; C: butter with coriander;
D: butter with dill; R: butter with rosemary.
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4. MX=2
AR BRI iﬂ‘_ﬁok 59| A7t ulof nlAe G BA5h] st AAFAE 5% A7t
AMEES grto g BAS A5Gt AxtF 24 Z3S Principal component analysis (PCA) plot2.

2 Yehd 23 Fig 29 2t} AE719) &v] xjol& YEE discrimination index+= 9980 &
W% 7 Uelon, ol ] ols} Silak Uehdtie Azt 2tk PCIGE)] Toige
39455% POy 716182 0% eion, ol pC19) Zloke) @S 5 A ol
th. ofof] @} Con, C, D, R AETLF 5 E1g Xjol7} 9122 SIS 4= QIGloH, wehA HEo]
et 14, |, 220t ] 7 Z4e] AAd w7 ‘ZF’]E HEo] Fojd 4= QIIH Ao=
Tt AAE o] BAE0] gt peakE UERA 22 Fig. 30 WeRTh F2mRt peaks= 15
W7 A= oH, 145 H71SE C AEQ] S peak 11(2-nonanol)°] =7 IHAEQITL, o)== citrus,
orange®?} 22 1] profileS 714 AAEoltt. & H718 D &2 peak 9, 13, 14, 159H(9: linnonene;

|
|
20000 | {
| }
|
10000 i

}

C2=95%

o — - - - . | - — -

10000

o000 ¢
.

50000
Con

o000

i
|
PO G0 0 100000 200000
PC1 =89.453%

Fig. 2. Principal component analysis (PCA) plot of processed butter with natural spices aroma profile. Con: natural butter; C: butter with
5% coriander; D: butter with 5% dill; R: butter with 5% rosemary.

7| N —
...... | B
7 R
i | 2\ | 12
II | N 13
I | & 8 | 1 .l- Ii’nﬁfs
1\ _',.im"i 4\‘;\ s\.n I /i i s’

Fig. 3. Aroma profile park chromatograph of processed butter with natural spices. Peaks are reported in order of elution: 1: methanol; 2:
ethanol; 3: 2-ethlpropanal; 4: methyl 2-methylbutanoate; 5: heptan-2-ol; 6: ethyl(methylthio)acetate; 7: beta-pinene; 8: butyl butanoate; 9:
linmonene; 10: 2-propionylpyrrole; 11: 2-nonanol; 12: alpha-terpineol; 13: trans-carveol; 14: ethyl phenylacetate; 15: carvone. Con: natural
butter; C: butter with coriander; D: butter with dill; R: butter with rosemary.
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13: trans-carveol; 14: ethyl phenylacetate; 15: carvone)?] &2 £FC0F AEE 0!, 0] minty,
caraway, cinnamon, spicy, bitter gH] profile2 7} Aot 2XulE]lE A7ISE R AES peak
6, 7, 8, 121H(6: ethyl(methylthio)acetate; 7: beta-pinene; 8: butyl butanoate; 12: alpha-terpineol)0] =
FEO0F HEE QI 0H, o5 fiuity, green, hay, fresh, floral, minty3t 4] profile 7} Aot}
wep FATAES T4, O, 2A0lE HE 4T A ARIEE 1 oS S99 FIS Hojd
S ol 02 etk 149 A9 aldehyde 7] HEo] 719 F fHES Aste], 28 HHe)
2-decenal, 2-tetradeoenal, decenal 50 I8l E-7-2] &S 7FA Z(Choi ef al., 2002) 22 L&A 1O
H, g2 72l & Ul carvond} limoneneo|2he F1/diRo] Qb= FAlmEA TR A
85|71 QItH(Henry, 1982). 2202} pinene, mycrene, cineol AH-C & Q15 E-7-9] §u|E Fojgt
4= W71 wizoll(Yoon ef al., 2003), THRT A1FETE o} Frl(aroma) S B85 AEFHA A, 414l
oFg 9 & nlg 59 T3 = olErfE|gtol® o-8o] Fil lth(Hongratanaworakit, 2009).
2 ATt FARE AR, HE FolER 7IRE 7Iste] HE 9] ulE SRIAZIAA} sk A7t
FE v 9loH, solEd 7IRE HE &8ol%iE W HALA SR S Foig & o
SFATHEmami et al,. 2014). olo] w2} T AHRES] TRt 850 Fllsh= 7RSHE o gt
FrE Folshr] Rt &A2A 1, d, 2R0RE|S] S8 A]deittal AbaETh

5. Zxt5

HAAFAIRE VIRt HES] AR E4 e AAlsIRer, dAs] 42t Aol 24238 Hee
Urehd 212 Fig. 4] eI A3ksoumess)©] 3¢ Cono] 7Fg & A5 UERSH, CI5Y
RIFE 7FE W2 A8 Uehleu, A=dlole frofujet Aol HolA] oottt -5k umami)
€ Cono] &2 A& HeHer, C, D, RIF2 Conkth W2 A%t £AE UE oY Az
Zole Fefmet AlolE Hol] el AAFAl=e] 7Pt Alsi Adshe Atides W 2
+ A ASisaltiness)> Con®| W2 £AIE HYlow, AAFIRE W7RE MES Tl 74

1
5CS }/\‘ PKS

ANS CT5_saltiness

CPs -WNME _umami

Fig. 4. Radial graph for taste attributes of processed butter with natural spices taste profile. Con:
natural butter; C: butter with 5% coriander; D: butter with 5% dill; R: butter with 5% rosemary.
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Fig. 5. Principal component analysis (PCA) plot of processed butter with natural spices taste
profile. Con: natural butter; C: butter with 5% coriander; D: butter with 5% dill; R: butter with

5% rosemary.

WEE 700 9t Ao]7t A2 girke Azt 2k PCIE)] 710k 92.748%, PCAE)] 7]ot%e
5771%% WePtoH, ofi= PC19] 7]oj&o] FASH & A Qugitt. oldf mef x&Z 7|02
Con® BE AATAZ AZET} sp] 2 % profile 711 02 Lpehtor), ATAR
MBS ol GouIF Aol gie 22 21T % I9iek. oleiat PCA 4] AT Tt profile
ATl fAbsIA A9 A5, FATA Condt AAFAES 7ol= Alol7h £ o, AATF
N2 ATE 7ol 2 Aop} GE At 2k B BAATE NS 1), LubEel Refuele)
ok Aol 7} E= o profiled AYaL 7] whzoll, AEE 79| sourness < 2fol= Ttof
SOIIRt QS P S A0 Azt Tt RE AAPAR A7 S5O saltness B4
7F o AL Alershdo] e ARl MAFARE 7ol wiet dut #E|Ql Conol ]S A4
02 HEY] Bt Asoto] AR MEE0] FLotA w2 saltinessg LEHH A0 AlmH
o 25te] A9 Conol 7P & SAIE 7R 02 Uehdd), o] miet MelgiRs] g
F7he WEZE Ad 39S A o Q& Aos A7 wEba] HEY] 3 profiles 118
slo] AAPARS HH4E Atelo] Wi W7} Y ACT A7 149] AL 2-decenal,
decanal, 2-dodecenal 50 & QIsf] E-5-9] Uk 7}2 Aog I#A JO0H(Kim et al., 2001), B
Phellandreneso|2H= AJEo] 9l gFAlE 24 TRt A1Zo] gh85|1 QlthPark, 2004). E 20}l
carnosic acid, rosmanol, carnosol 5-2] AEO 2 9l5) £E--9 3F} 5RS Hojg 4= QJti(Rainer, 1983).
whebd sk HfElo} THE ATt Tk AT Hold 4 Gl AS ¥ APENE B Tusi
Omj, oo wie} HEo] et HARFARS] H7k= Wzt FEAE Hts #ofd & = $2
Zo] g 4 9l Aozt wokEth Teu PCAEAZAT o)A AQTIE H2TE 719] & njzt
Afolg HolA| ok Z12 FAIA|4x(condiment herb)= F1IE FHZ 0= Folshy] A%t AR =2A,
Q02 )7} SRl £5ibiter asie)@ Hofoto] 23t olo] A1k 5| vjz P4 A
7 oS Bk QEH hDrewnowski, 2001). by AR Hei7E 7o Tte] 2
AJolg Hol7] gront, dut HE k= thE gk Uehd Zo= wdhEd:

o

5L
AAPHZE H7HE 7FBelele] 1A B2t Fake Table 50 vhebiiek. 24 7F3eie] A
W7Has, Conth vlwste] RI10S AL BE AATAIZ 7F A2 TES 42159l ol Hol]
QIGEOLE, RI0S Conol ]o) 910 22 g2 Lehiickp<0.05). FoI% A B7hash Conth

—
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Table 5. Sensory evaluation of solid-type processed butter with natural spices

Coriander Dill Rosemary
Traits Con
cs C10 D5 D10 R5 R10

Color 8.29+0.76" 8.00+0.95° 8.20+0.45° 8.2540.50° 7.25+0.75% 7.25+0.46% 6.08+0.29°
Flavor 6.57+0.53° 7.9241.08% 7.17+0.41% 7.7120.76% 6.58+0.67° 8.63+1.19° 6.58+0.51°
Hardness 7.38+0.52° 7.75+0.87% 8.50+0.55% 8.000.00% 7.58+1.08° 9.00+0.00 7.83+1.27%
Taste 7.44+0.73% 7.75+0.75° 6.33+0.49" 7.7140.49° 6.50+0.52° 7.75+0.46° 6.08+0.29"
Greasy 7.71+0.76° 8.00£0.95® 9.67+0.71° 8.11+0.33® 8.83+1.19™ 8.44+0.53™ 8.33+1.15®
Purchase need 6.75+0.71° 7.5041.09%° 6.50+0.55° 7.56+0.73% 6.75+0.75° 8.10+1.10° 6.67+0.78°
Off-flavor 8.00+0.58" 8.33+0.65 6.70+£1.06% 8.14+0.38% 6.92:+0.90" 7.70+0.95% 6.67+0.78°
Overall ab a bc ab C a C
acceptability 7.56+0.53 8.42+0.51 7.1440.69 7.88+0.35 6.33+0.49 8.38+1.06 6.58+0.79

All values are mean+SD.

*¢ Mean in the same row with different letters are significantly different (p<0.05).
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H|W5}o] Coriander I8, Dill 135, Rosemary®] R102 3-9]2Q1 XJo]& Ho|Z] QIFOo1}, R5E= Con
I vlwsto] fojHoR 2 Fhe ETHp<0.05). ek AAF= F 22018 5% A7RiE
o, Gt HE] BIsiN &2 B7IE Ul ng, ] Rojoe 22012 5%/t Add Zos
B7HEC Ar ot 22uR] 5% w2 B7FE UER A2 nRo] & o 22 £ 449
Asld SHoIA 14t dHT 7|8/ Sl 48 HERY, 10%2F 22 gt H7k= 235]9
B SHA9 7| 24e HaAPlE AoR AmEnt Bt 87 A= Condt H|wso] RE HAT
A= F7F A=FE0] FZR] AolE HolA] eigton, HAFARE 5% H7IRE A2|5-5(CS, DS,
R5)°] 10% F7IRE A2|5-&(C10, D10, R10)9 H|sjA FoJZo® &2 B7IE Ueilonz
(p<0.05), ¥4 =] Tt H7H 570 &to = Qlsf ot B77E A5k 4= vk A 9Jv]
et 7183 B7FE, CloS ARt B AAFAE 37F 752 Cond} Bl s Fojm|gt
Aol HolA] ehto} C102 ol o0& =2 Fh= UEHITHp<0.05). o]2{3t Axl= 17k Ad
S0 go] HEY] 718X FHIE A2A1717] Tl AR BZEH, o] E5] Tt 82ofA
I49] Bgo] 7184 Bt 2 ARtk A fARE AakE ARETH(Choe and Choi, 2009;
Singletary, 2016). 15 B7F21} R10Z A|<Jet thE AAFAE 7} A27-52 Cond} H| WS 2]
ogh AolS HolA| Ao, RI0S FoH0® Y2 ke UEMItH(p<0.05). o= =207}
A E79] F7E 10% F7Ie7HA] 85t W, 2518 2209 733t o] HEeh 231y
A 7] W7ol A og Az}, Fulg @7} A} 5, DS, R10-S Cond} B]w o] 5o]2Ql 2jo]7}
AL, RS= oA 0R 2 WIS HERITHp<0.05). WabA AHjRF SHoM o] g 913t 7] S
TS 1E5I8ke W] AR A M7t HleE 5% o= Aske Zlo] uiAlsitt. HAA
7125 B7FE%} D102} R102 A|2fet WA AAFA R #2752 Cond} ]St [-ofu]el 2jo]
7FIloy, & AETES fodos B IS eIt (p<0.05). E3F ZF Mgkl w M7t A
2l5-E 719 Fom|ARl Aolz= 242} C10, D10, RI0EH C5, D5, R59] A2|4-50] foj2o=
B2 42 HERIITH(p<0.05). w2hA AREA Q] 7t FESS 1SS W AATARE 10% %
O] H7k= WA B4 SHolA ojdike Foid 4= ou g, HAFAIR] H7F 52 5% W=
Aske Zlo] v AE Aog woE:

AAFNRE 7R WYY 715 E 2] 587F = Table 6] UERHTE A 7F2, Conitt
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Table 6. Sensory evaluation of lipuid-type processed butter with natural spices

Coriander Dill Rosemary
Traits Con
cs C10 D5 D10 R5 R10
Color 9.40+0.55% 8.83+0.83% 9.71+0.49* 8.17+0.39° 7.83+0.83° 8.45+0.52% 7.83+0.72"
Flavor 7.40+0.89° 8.58+1.08" 9.14+0.38* 8.29:+0.49° 7.08+1.08° 8.44+0.53% 7.75+1.42%
Hardness 6.000.01 6.00+0.01 6.08+0.29 6.08+0.29 6.08+0.29 6.08+0.29 6.25+0.45
Taste 8.00+0.00° 8.75+1.22% 9.11+0.93° 7.88+0.83° 6.83+0.72° 8.44+0.73% 7.5041.17°
Greasy 7.500.55 8.25+1.06™ 9.33+0.50° 9.13+0.83% 8.92+1.08™ 8.60+0.84 8.42+1.38™
Purchase need 7.86+0.38% 8.67+1.07* 8.44+0.53° 7.56+0.73® 6.83+0.72° 8.00+0.87* 7.50+1.31%
Off-flavor 9.50+0.76" 8.50+0.52 8.44+0.53% 8.110.60° 7.17+0.94° 8.78+0.67° 7.83+1.27°
OVCI‘&H cd a ab bed e abc de
- 8.00+0.00 9.00+0.95 8.88+0.35 8.13+0.35 7.084+0.90 8.67+0.71 7.584+1.31
acceptability

All values are mean+SD.
*¢ Mean in the same row with different letters are significantly different (p<0.05).

Hlwso] RE AAFARE 7 Hete2 F9%Q1 Alolg HolA] ttk(p<0.05). Z12fut Coriander
10% A2)74C10)y= Dill 1E37} Rosemary 10% 2}7{R10)0] H|} SojH o0& =0 HrlE ek
o} N 71z o] B7FAx), Cond} H]wW51od Coriander 15(CS, C10yS AQJ5t HE HAFAR
7F AETEE FARI AolE HolA] ¥k, Coriander T35 Conol H[S F2J20R &2
2 e AT (p<0.05). B4 7158 gt H7F83t, Condt Hlwsto] C10, D10 A9fet HE A
FARE 7T AHE2 F22 AJolg HoA| ¥gtom, C102 Conofl HIs) RojHO0R =2 3
e o, D102 Conll HIl] RoJA 0= W2 FkS VERth(p<0.05). ¥4 7aHE] 7183 H7HE
3}, Con¥} H]W5to] C102 A3t B MR H7F A5 92l AjolE HolA] gigko.
™, C10:Z Conojl HJ3f| F-o4 0% &2 & UERtH(p<0.05). A4 7FsHE 18- F7FEx}, Con
¥} Blwste] HE AAFAE 7 AT FA%1 ZolE HolA| 23ko(p<0.05), Coriander L
& % R5IIES D100 HIS] R 07 =2 B7IE Yeilth 4| 7k5HE o]F B7bat Cond}
Hlwsto] D10, R102 AQet e HAFARE F7F A2 7242l Ajolg HolA] iokon,
D10, R10-2Conof| B3} F-2]2 0= w2 ks WeRllth(p<0.05). AH| 7IsHE HA14 7|2= 374
3}, Cond} H]wsto] C5, C10, D10 ALJ3t He AAFAR 7t ALHE2 R4S Ajolg Ho|
A] Fgkom, €5, C102 Conoll HIaf| FolF o0& w2 gk YERHZIL D102 Conol M]3 fojZos
W2 2 UER Ik (p<0.05). wEbA] 3 HEQ] B5B7HE S-GHH, Corianderg A|2]2t Dill,
Rosemary 10% 87} A2l FouloH] w2 B7HE WA= 5304, Coriander®] 73, 1A s
g7t AdoloHA| 10%7t 2] 3EollA] <=5t H71E W17 whizell, CorianderE 713t 7H5HE]
£ IAPET WIPOE ol&sIS W 71257t 5T AR AtRETE Choi(2009)9] Y&
pasteo]] Z-83F ALoflA] EZH 2 Ao} FARHA| 11420 710 EoFESE paste®] FHo] Ao}
Heks £4237F B v glow, ofof whet 73et gt} ok Ad AAFAES 49 L85t
Sk A1Ee B4 et A7t 55 F-stA 2dsior & R0l itk wekETh
V. @ ©f

L —

B AL 7FEHE A& A] JFRFAES] 2145(Coriander), Z(Dill), &2} (Rosemary)S ZHzt
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5% 9 10%S A7ete] AEa MEe] BAERS Baslot BUEY F2L ojsite B4l
AT, pH, Aot T5A B4R AR, AR, BeuE AT pHE AeteHE 560
pH7H HElo] ok ol HAHOR Wobdl AL BRI% 4 ik Ao 49 LAY Heloli
W, AN, U nE Ao Yobd AL 18 4 glglo), aY HEo|A: ot
e 5ot AEE ABAURS WeE0] B 10% HiT50] B 4L btk
AR A2 AAGAE] H7PE H3HE Aol B9 FuiE Fold 4 4SS ety

AR A9 S AR, W, A% REoIA] SR ghe Rojd 5 oS BAY 4
P loIME AR B R AR 5% 7} H2FE0] 10%] HaA o
FEoH 943 B71S UehoLh, AY ] WK Coriander 10% M7} 943 W71
el 4= QIolc. webd] B ATATE Eolo] HelspRo] W] it T8-S AkE
AR AW Fol, gu] 9 g o} B JR5a 94t 242 Bgo] 45T Aow
o, 10% 4279 THEst ke 28]e ZHgHEe] RHel 9L & 4 9 AR B
ek, ghebd] welo] dhet AelgpRe] BKe A4 4202 ARsiel olgstae ] F4H
ulo} g Rojdh 4 ol 442 B8Y 4 US Aoz Amst
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