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Effect of Rosemary and Clove Essential Oils on Quality and Flavor Compounds of
Fried Korean Native Chicken Thigh Meat
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ABSTRACT The study aimed to evaluate the antioxidative effects of rosemary (Rosmarinus officinalis L.) and clove
(Syzgyium aromaticum L.) essential oils on fried Korean native thigh meat, including their impact on processed characteristics
and flavor compounds. Clove essential oil showed higher DPPH scavenging activity, FRAP and total phenol content compared
to rosemary essential oil (P<0.05). The treatments with the addition of 0.005% and 0.01% rosemary (0.005RB and 0.01RB)
and clove (0.005CB and 0.01CB) essential oils to the batter weight compared to control that did not include essential oils
in batter. The addition of rosemary and clove essential oils to fried Korean native chicken thigh meat did not significant affect
proximate composition, pH, TBARS, sensory characteristics. Except for 0.005CB, treatments adding essential oils decreased
cooking loss (P<0.05) and 0.005CB showed significantly higher pick-up value than control. Addition of clove essential oil
in fried Korean native chicken thigh meat resulted in higher levels of arachidonic acid compared to control (P<0.05). Volatile
organic compounds (VOCs) analysis showed that addition of rosemary essential oil might mask its own VOCs, while clove
essential oil addition reduced some pyrazine compounds. Although addition of rosemary and clove essential oil did not have
significant sensory characteristics on fried Korean native chicken thigh meat, instrumental analysis revealed changes in the
compounds that influenced flavor. Further studies are required to evaluate the stability of flavor and sensory characteristics
of fried Korean native chicken thigh meat with added essential oils during storage.

(Key words: rosemary, clove, fried chicken, flavor, volatile organic compounds)
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FDA(Food and Drug Administration)©]|
S(generally recognized as safe)@ Q17 3= HIol
AE HA A3k ot Ruiz-Hernandez et al., 2021).
A& Z 22v1el(Rosmarinus officinalis L)} S ZH.
(Syzgyium aromaticum L)= 2 LHX oA41d 249 9%
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A2 FET QtKaur et al., 2021). F2B2] Al
o} 582 3 4tslA| 2l BHA(butylated hydroxy anisole)
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1. SAR=Z

& AgolA ARE EFE(RE 35)2 4 A 4
s Eoted 209 Fostlon] ol A5 4TE X
g AEelM AR &30 F 2470%F BRE-18T A

stk Wed e s W B 4CddA dllE 1
drumstick-& &3] 18417t F<t G| 3HA . AR A2
D 4g A3 MSG1lg FF2¢g 2110 g9 H &R
el o™ drumstick 170 DA 50 g2 A& &
A F FHE 140 g, 55 AR 100 g, FEVHE 15 g, W
o|Z -7t 3 g, FAY 2 g, FAF 335 g HIERE WHE HiH
(batter)Z 150 g E2J3l] 2709] drumstickol] E3 T} Oﬂ/ﬂ
A Y-S AUk &2 WEE o] &3t v EFH
2to] = %71 Control 2 Wttt Hgh e FA] 150 g
g Z22nlE] ofAld Q2 U(rosemary essential oil, doTERRA
Korea, Korea)2 0.005% £ 0.01% F7ste] e E55
Fetol= X715 722t 0.005RB}F 0.01RB, HiE]] S=H
A Al Q2 (clove essential oil, doTERRA Korea, Korea)=
0.005% H== 0.01% 37kt RbE ESH Fotol= A&
7}7} 0.005CB9} 0.01CBE}F M3l th vlE] A Zof AL-g-¥
Zzulg] oAl oYU Zw SIR=3 cqei Z2H JAA
2AE NS ARE st FTISFFESI A X AF
= AH&sIth MiEE £31 $ drumstickel] thste] LY E
S =333 7P 8 F A 7](DK-205 Professional Electric

o}i dof off X Ho

d

Deep Fryer, Delki, Korea)E ©|-8-3}°] 4719] drumstickS 8
7t S5 % -f(Chicken Frying Oil, Lotte, Korea)oll ¥4 7}
S S 1Ela #5AAE Aste] e A
Z5 3027 B H3 2olA JiEsisith AvkE €
AEo] WS Eeleta 7)ok vie & 3 dde 5 2
TR Bt —18TA A A7 WEsiTh

2. 2,2-Diphenyl-1-Picrylhydrazyl (DPPH) 2c|Z
2Hgd &5
DPPH 2]z £271%< Kim et al.(2022)9] WHE< A g
st Saigich wlekEe] &8fxzl 02 mMe DPPH
solution 150 pLo} 2=nte|o} SRH A4 A 44Z 50
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uLE 96-well platecl] &3ste] har
% UV/VIS spectrophotometer(SpectraMax M2e, Molecular
Devices, USA)E AF&-319] 517 nmollA] S35 =431
EFEZRZ TroloxE AFE3I o™, A= uM TE (Trolox
equivalent) 2 YERSITE

A 30T WA

3. Ferric Reducing Antioxidant Power(FRAP)
FRAP 412 Giilgin et al.(2012)2] BI'H-S- W sle] =43}
SIt}. FRAP solution 300mM acetate buffer (pH 3.6)<} 40 mM
HCIZ 83IA1Z] 10 mM 2,4,6-tripyridyl-S-triazine (TPTZ) £
2 20 mM FeCl; - 6H,05 2t2F 10:1:19] H] &2 2335t
AHEatltE Z2=utelel SR H oAl o ME 0.5 uLet
FRAP solution 0.95 mLE &33to] 37Cel|A 3023 WA
% UV/VIS spectrophotometer(SpectraMax M2e, Molecular
Devices, USA)®} 7S AF&-3ke] 590 nmoll A SH =5 =
Aotdth AFEAE TroloxE AHEsIRlen, 23+ M

TEZ YeERf2ith

4 %’;— Z2|uls w2t
% ZelvilEs I Dieridane et al.(2006)2] WS #Ps}

=
o] =43}tk Folin-Ciocalteu phenol reagent’} ol A1
o] Felulle shgtEol 9al g¥ 23 molybdenum blue
2 sk des A5t 22ule|er SRH oAld
2< 0.5 mL¥} S5 5 mL, Folin-Ciocalteu phenol reagent
0.5 mLE &3 & 387 X3 & IN sodium carbonate
(Na,CO3)&< 1 mLE 7}sho :E—%H?} T A 90%
b AR A1 ZI T 760 nmellA] UV/VIS spectrophotometer
(SpectraMax M2e, Molecular Devices, USA)ZS Al-&-3lo] &
FeE 243t FFEAE gallic acidS AH-EF]oH,

A3+ g GAE(gallic acid equivalent)/mgo-2 JYERJSI T
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6. pH

EZ5 Felol= X)719] pHE Jung et al.(2023)2] WP
upet Ssdeh AZ 10 goll THT 90 mLE F7tato]
homogenizer(PolyTron ® PT-2500 E, Kinematica, Lucerne,
Switzerland)2 &3 & pH ©E]7]|(Orion Star A211,

Thermo Fishe Scientific, Inc., Waltham, MA, USA)E ©]4-3
o pHE 3.

7. 72zt

EFTH Foel= 719 7FE3ES Stojanovié-Radi¢ et
al.(2018)2] Wyl w} S4 3t EFH drumstickel i
E1E 94313 180T AlA 83t FA AF-2&7t 75:27Ce &=
28 H7pA] ZHdeislnh ol 183t 715& AlA Sk 30
bAoA A8 e SHein 7t whe

714 3o FFAjolE MEER lo] ALt
A (%)=(NE1 S 43 drumsticke] 71 A FA] -
HE 43l drumstick®] 7}€ & FA)HIEE 93] drumstick

H
o] 71d A FA x 100

8. TYE

ETH Feol= X719 HYES Adrah et al.(2022)9]
Wil wheh S ekith 2 FRiE7F Al sl A
© o= Eo 2t drumstick 270l 150 g&] HIEIS 527} ¢
<l z o}@l Tﬂla g3tk J4ES ol

AAE (%)=(NES 18 2] drumsticke] F-A —viE1 S
918]7] A9] drumstick FA)/HEIES $18]7] He] drumstick
FA x 100

9. 2-Thiobarbituric Acid Reactive Substances(TBARS)
A ¥4k =21 TBARS 72 Kim et al.(2022)2] W&
ol gate] ZHeTh HAH EEH Felol= A7l 5 ool
SF 15 mLE 3 7I8kd homogenizer(PolyTron ® PT-2500
E, Kinematica, Lucerne, Switzerland)E A}-8-3le] 723 &
-ﬁhﬂ oﬂ 1 mL }\] g2 /\]._9_—5-],0:11;], -,—1L;<1 ol oﬂ 50 pL94 7.2%
BHAZ Y11 A28 HXA| AT vheE8tEo] 2 mLe]
20 mM 2-thiobarbituric acid(in 15% trichloroacetic acid) A]
oFE 7hekal oAl E97E F 90TolA 1523t 7HFAAIZA T
71 & ZEoA] 23] 32 OOOXg«] ST 1087 YAE
2] Shth Al < UV/VIS spectrophotometer
(SpectraMax M2e, Molecular Devices, USA)S Al-8-3}] 531
oA FFES S, FAIEE AR SRTFE
bt e W o2 S5tk TBARS valuexs Tt
e 34 }o] mg malondialdehyde/kg sampleZ 1}
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TBARS value (mg malondialdehyde/kg Sample)
=M & &%= Blank) x 5.88

e}

4 A &
&3ste] FrketAtkml-%- ot 9, vl EA &} 14).
= frying(8 min, 180°C)3FA i 2
5 A 3027 Y 2=oA HA Ak EF
5 Fool= X21E 827 o] HFH bl AREskl o
2 3

A HPAE 2418 Kim et al.(2022)2] HPHS AF2-Ele] B4
sttt wdE EFH Fetol= %71 3 gol BHAS} Folch
solution(methanol:chloroform=1:2)& 7}ste] A& F=
gk & KCI(0.88%) &= H7tste] AdsHA £3sta =
welatich 45 AA F Aol o} Gt HFAL 3
Fwe] AArhaE ol golel go12 AASLT A 2
A& flste] F28 A1 22 % ¥ 0.5N NaOH W&k &
A 1.5 mLE H7Fet] vortexZ E§3gH 5 100°CelA] 53
T A o] ZHECA WZkgk § 10% boron
trifluoride-methanol solution 2 mLE 7|8l vortexdh &
100°CoNA 232 F<F ThA] 718 e § Wzhskich A4t vl
Ho| ~H 28 FE317] 935le] iso-octane 2 mLE FH 73k
T 15852 vortexdtd o) o3 ¥3} NaCl €94 1 mLE 7}

F 3 18 B 53] vortex 3 T, 2,000 ipm SEZ 3%
F PAEelEte] FEAS GCRAC o] -&3k3th ol A}
&

3t column-2 Omegawax 250(30 m x 0.25 mm id, 0.25 pm

o

4

film thickness; Supelco, Bellefonte, PA, USA)°|%lom
detector= flame ionization detector, injection port <%+
2507C, detection port =%+ 260CZE =743t} Carrier
gasEZE Hes AHEStY] 452 £9 1.0 mL/min, injection
volume< 1 mL, split ratio= 100:1Z 3} T} Oven 2%+
150C =2 283t FA1 g el A 4T/mine2 220C7H] &
2|3 30%7E fAETh A 24 Ade 2eEde
retention timeX} H]w3lo] A A X WHAF peak A ] ko]
Akt N AAS %2 kst YeERIITE

12. 3Ly |7
sy £ o

+E 7492 Barido et al.(2022)2] headspace
SPME-GC/MS &

olgste] BHAGT TAY EER

o o —

Tglol= 271 5 g& glass vialoll 3t ¥ 60T2] water bath
oA 2583t <lfulel® ¥, DVB/CAR/PDMS-50/30um
(needle length 1 cm, needle size 24 ga) (Sigma Aldrich) fiber
£ 0|83} vial F-of 4+)3ted headspace &3t A 60T
o|A] 3087t &2 F fiberE Al A3t HF= GC/MSell injection
st B35kt B49-2 Agilent 8890 gas chromatograph
coupled to an Agilent 5977B mass spectrometer(Agilent
technologies) AH|E ©]83led He 7}2~E  carrier gas
(constant flow 1.3 mL/min)Z 3}] DB-5MS column(30 m,
0.25 mm i.d., 0.25 pm film thickness, Agilent Technologies)
& o]-g3le] A3 Oven temperature= 40 ColA] 102
AL, £ 5TH 250 C7H] S7HAZAH MSe] 745
electron energy= 70 eV 2 scan range= 30—300 m/z(scan
rate: 4.37 scans/s, gain factor: 1, resulting EM voltage: 1140 V),
MS source= 230C quadrupole 150°C= A7ttt

13. EAIRN

2 Ad3e BE BAL2 3HHE o]} AAlsli e SAS
program(SAS, Release 9.4; SAS Institute Inc., Cary, NC,
USA)9] General Linear Model(GLM) WH-S o] &35l
one-way ANOVA &4 & Tukey ol we} 5% FeollA
Z} Ae) 7o) ek Y] FoS stk e B
& %3} SEM(Standard error of the mean) .= L}E}
itk e f7) SEEe] ohHE 24E 99
MetaboAnalyst 5.0 AFg3le] B8 224 Alg #dE B4 S

ST,

1. Ex0t2|et E22E o|dd 29| Fitst 2y
ETH Sgol= X719] A2 AMEE 22l &

2H odld ede] itsl &4 AFe Table 10] YERY

ATh AEA FEES B FHZ o] FolA U7] WE

2% =393 FRAP 2714

2018). DPPH &t Z 4752 HeldE == DPPH §9&
Fh A2 B AR TE S 2he 54T Bl 5%
sk WH O DPPH gft]zbo] gaksiA|of ofsl] 4 Uzb
U AAE ol gld 7% F3=rt A4kl ETKGilgin
et al., 2012). ¥ A7) DPPH 2}tZ £4%< 1 mg/mL
ZIFEoz 2zl Al edol ] 027 uM TE, F2XH. 9
A Aol A 2,407.09 M TEZ YERHTHP<0.05). FRAP
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Table 1. Antioxidative activity and total polyphenol content (TPC) of rosemary and clove essential oils

Traits eiZ;igfrZil esse(:;lt(i);l/le oil SEM
DPPH (uM TE) 027° 2,407.09° 15.851
FRAP (uM TE) 48.13° 47.450.00" 635.523

TPC (ug GAE/mg) 432 1,218.62° 4.089

% Means within the same row with different letters are significantly different (P<0.05).
SEM, standard error of the mean, DPPH, 2,2-diphenyl-1-picrylhydrazyl; FRAP, ferric reducing antioxidant power.

S HAA=Z A F8to] Fe*'/ferricyanide E-3HA1 S ferrous & Bl
/Lﬁlrxﬂ/] S St o R S

galo] goo] mpetalom WA wHH, 2}
Zé 7S g2 htsiAe] geEs
W o] THGiilgin et al., 2012). ¥ 1704 FRAP
mg/mL 7|E0.2 2zule] oAl QA 48.13
uM TE, 225 o414 9olo]|A] 47,450.00 yM TEZ Z&
B oAld 2 Ux FRAP &4¢] O Frha YEelkom o]
£ DPPH =tjZt 7% ZA3e} AX]3F9 thP<0.05). whet
A2 AFolA] F2E JAIE o de Z=ulE] oAl 2
JHTh 43 giksl FEHE H Zoz AdE o]=
Saricaoglu and Turhan(2018)%} Viuda-Martos et al.(2010)2]
Q7sl g A2 vea,

kst TEe 2t e e 24 2z2uke J4A
©Q Uof|A rosmarinic acid, carnosol, carnosic acid, =X o
A 2 UA] thymolZ} eugenolZ H.11%] ) 2™ (Pateiro et
al., 2018; Kaur et al., 2021), Djeridane et al.(2006)< 2124
5ol Y= F Eelvs e Filst w89 dHdAE
EATA ‘}J\‘ﬂri’— HJ—O}“‘:} AFelx] Zzute] oAad @

o
e
b
X
% of
Ay

=

oL 121862 ng GAE/mg#i 24 oﬂ/\ﬂxﬂ oo)oﬂ}\-]
] B Eelss g3l AEHATKP<0.05). 2 A
do] 43 gitsl TEe 2=ul] ol edHn
& Fojvls gl o3 23z AlrEt

2zulge} F2H oAl oY Hrlel e BEFE Fajo]
= X)z19] YR 3 AR Table 20 JERIITE =%
ZA, 238 ke 77t
56.81~60.76%, 25.39~26.79%, 8.77~11.46%, 1.60~1.81%=
UEFTE Cha et al.(2014)2 Algoll AujE 3 Sle 9 35
o] Aldgh Aee] vhels g, 2, 22, 29| E o
o] 76.58%, 19.56%, 3.69%, 0.93%z}x K1}l om, o]
B AT ARE EFH Setol= 719 AR 243
gol gt A YeRTh o= EFH F2E= viE <
i AzaeE B3 W8 AlEEtKPark and Kim,
2022). Bordin et al.(2013)2 H Y 5 8 S, @
WMol A ek, Bt HA T el AEEe
o] HF AF IS 712 F vk Hasgich

EZTH Faol= X7loA Al ol Aot w
AT 249 Aole YERA] Fdth oAdd oY
ol Q1Fe= GRAS B2 &2 HE FFHE 4Fd A

[

1,500 ppm= 233 7% GRAS 2d = g )
(Giilgin et al., 2012; Ruiz-Hernandez et al., 2021). & 1o
o]
=g

mlo
&

A oAl @ de] HrbEEe 1,500 ppmiETh 2] o™
o] A 2Ye EEY Sajole X710 duigR
XA 53k Aoz AlgE T} Sharma et al.(2020)-
7|2 YkE AARle| F2H, Z8] vk, FHA]o}, ER,
ofagh 7 Ui oY TFEES 0.125~0.25% H7ts

Table 2. Proximate composition of fried Korean native chicken thigh meat with rosemary and clove essential oils

Traits Control 0.005RB 0.01RB 0.005CB 0.01CB SEM
Moisture (%) 56.81 56.95 60.76 57.95 58.70 1.583
Crude protein (%) 26.79 25.71 26.15 26.01 25.39 0.326
Crude lipid (%) 10.93 11.46 8.77 10.31 10.73 0.581
Crude ash (%) 1.81 1.66 1.69 1.78 1.60 0.067

Control, not add essential oils; 0.005RB, batter in 0.005% rosemary essential oil; 0.01RB, batter in 0.01% rosemary essential oil; 0.005CB,
batter in 0.005% clove essential oil; 0.01CB, batter in 0.01% clove essential oil; SEM, standard error of the mean.
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A

A= o AG71ZE 0L At YR Al FEFE T4

s th B 1181tk Mohamed and Mansour(2012)2 4
7] siEle} 71 AEEA S5 3 71gE sfE]o] 2=ntg] o} vl
Z oA Y-S 200 ppm HUIEIEE W LR E 24

kel 4 5 e A T KTk oo A

2 BN

3. pH
2zulglel FRH oAA od Ul e EFH Tt
ol= )19 pH ZAF}= Table 30 VERAUTE Z=nle]9}
F2H Ald o FHrlel wE EFH Fefol= X|71€] pH
£ 6.79~6.85% YEPSTE Barido et al.(2022)2 A14131 2l
9] 8 3359 thel§ pHE 6.630]2k Haslglen] 2 o
TollA EFE FElol= X7 o|HT} =2 pHE EATh
Blumenthal et al.(1985)-2 41418 E7f-<] pHe tlEk 30]21
o f3 Al WelEa AEake] daates B3l 4t
E4o] F7lsle] HAfe] pHE S7tekitka Easieich
AAdFET 52 ESH Fool= X219 pHe 71148 =
o] EFE Fglol= X710 E5H A%z Algdrh
ETH Fefol= AZlol|A oldld o FH7tel| wE pH
o] Wik UehA] ekskth mlEke] oAl ede] A=
EZTH Ftol= A719] pHell ke T4 e o2 A}
FHt} Kumar et al.(2018)2 oAl 2 &£3H&
o vhE 7] YA pHe} oAl oY E3E
2] & Fa7] YA pHel ztel7} glithal Bk

to

4. 7t@zEknt Lol E

2zule|e} F2H JAM oY Hrld wE EFH Tt
ol= X|719] 71zt Y E A= Table 30 HERHR
o 7t S Ha) 2R FEEE A

=93 A 8FA =4 W F s E®Noori et al., 2018;

10
)
_E

B Flols A7) FARY 2 F09R) v 9%

Stojanovi¢-Radié et al., 2018) 0.005CBS #|2]3F ZE A2
Tl Control it} $+& 71d7beks LFERHQITHP<0.05).
ol gt A¥= oAl U] FAAwd ESH tElS 1
o] L] Aol WSt HAN 5 HFE W +849 4
BEo] Zuto] oAld AaE AFEEH Noori et al.(2018)ZF
Stojanovié-Radi¢ et al.(2018) 5 7F&55ol oY AAle] A
7Py AaEE A g vk Basgith
HHFES AZ wiE 7 dvht 23Ul £xeka A
AEAEC] & HEd F JAE AH skl 28 =
W 3 3 THAdrah et al., 2022). EFE Felol= 2|7
A P ELS Control¥} B &S]S w) 0.005CBlA T £+
oo g ¥ FXE HIth Deng et al.(2021)2 T2
=

Zelo)izst AR Alolel ok CHAAH} +adEo] ¥
=

e

—

AT Z28 A8 0 A7 me Helge] Sk
Z28 A8 ede] A Eelsle] wEls] AR
ERAE 398 Ane AREh AW, = EH

w ] olo] et F71H9 AT

5. TBARS

g2zuigjel SRHE JqAE oA Hrll WE EFH &
Zto]= 271¢] TBARS A¥= Table 3o YeEhATH
TBARS 412 ti7b B33} Aike] Ea 258 A4ty
+ malondialdehydesE thiobarbituric acide} ¥H-g-A1A AW
A S S35k WY ol tiRuiz-Hernandez et al., 2021).
A F AFAA Akt @AE = =H(Bordin
et al., 2013), 2] FolA] A AkSh= G404 3 v 404 Bk
= Bl 5 Aahs A7 B, A, el =

Ae AASA DkKaur et al., 2021).

Table 3. The pH, cooking loss, pick up value and TBARS of fried Korean native chicken thigh meat with rosemary and clove essential oils

Traits Control 0.005RB 0.0IRB 0.005CB 0.01CB SEM

pH 6.80 6.79 6.80 6.83 6.85 0.025
Cooking loss (%) 26.49° 21.67° 2277 27.27° 22.36° 0.765
Pick up value (%) 5.06° 5.07% 6.10% 6.49° 5.32% 0.306
TBARS 1.47 1.55 1.54 1.62 1.61 0.051

(mg malondialdehyde/kg)

*® Means within the same row with different letters are significantly different (P<0.05).
Control, not add essential oils; 0.005RB, batter in 0.005% rosemary essential oil; 0.01RB, batter in 0.01% rosemary essential oil; 0.005CB,
batter in 0.005% clove essential oil; 0.01CB, batter in 0.01% clove essential oil; SEM, standard error of the mean; TBARS,

2-thiobarbituric acid reactive substances.



Oh et al. :

AEA FEEA EAste EEAS FA9AE A
wabslkel #EE g S22 o] BAIA AIEE A
g & vt LA AthiBeya et al, 2021). A EA FE25
o] F175 E3g thgFet SAF H7HEAS W st
A7} A AtetE A sle] TBARS 3 EXt= B2 B
aE°] JthKarre et al., 2013). SHRIRE, E Ao EFH
Fefol= A7 A5 FEFEQ 22ulE|et S2H o4
2 999] H7k= TBARS #= &°]A %tk o= H#
A T w2 250 ol A EA FEE] IAtsl G4
281907) WFo2 ALRET) Lin et al(2022)2 HHo] A&
Aol 22ulE] FEES HUEIAS ® 1200CA 7HE
S s G4 AFE BHlon ol itk B2 2EoA
gHaksl A X4 A4Stk Rkt de Paiva et

al.(2021) 7lo]qt 17| 2 BHE YAld ol Zel gl £,

< F7keE & 180°CoA] Mzt
o, 2173713 0 atel] ®E A2
]l Ao 7k vFEhAA] 29k

2zuiE)9} A FE2E
zglate] W A7k
T-oll A TBARS #kell thafl -2l
Tt Bastgirh

mlo

6. 2sdAl
2zolg)d 28 A 2 Hrl E EFE &

ol= X|719] #57A}L AF= Table 40 YERAQITE SA41%
oA mzvie|et SRE FEE0 AP AeHom Fn
= ST B2 ARAT50] AUth(Beya et al, 2021;
Kaur et al., 2021). AFATEY} D] 2 Aol It
A= RE FRoA] fojAel xfol7t YEREA] gkt
ETH Fefol= Ao 2zrieiel S2E oAl e
A7 BE H5d M Bt dde 71ae 9
= FA @dd oz Aech

Effect of Rosemary and Clove Essential Oils on Quality and Flavor Compounds of Fried Korean Native Chicken Thigh Meat 149

7. B0|8E

ETH Fool= A7 Fvld oig 2z2vle|st 28 d
Al ool g3E AdatA EAsk7] 218 GC2F GC/MSE
oj-&ate] Aat 243 LA f7] sRtES S

1) XYL =4

gzulg|el SR JAld o Al mE ESH Felel=
21210] AAt 24 A3 Table 50 YERARIEE 2 AtollA
EZ Tl X719 =9 A|HAEC 2 oleic acid(C18:1n9)+=
35.49~40.14%, palmitic acid(C16:0)= 18.37~23.92%, linoleic
acid(C18:2n6)+= 21.14~24.75%, stearic acid(C18:0)= 4.58
~6.04%Z YEFSITE Pawar et al.(2013)2 €HbEQ HAF
e o] & "l Fo A B4 A B AT
o Ak AoE etk Xoes

Oleic acid(C18:1n9)= Al EcA Fu|e} FAF o] gt}
3 R A HAko Z(Lee et al., 2012) Controld} H] w &}
o 2zrleloh 228 A4 9 A7t ATl Feld
Q1 Ao} Ve eiskeh. SRR, Hlelal 2l 7
=5 S3AZItkaL B ¥ arachidonic acid(C20:4n6)(Lee et
al., 2012)& ControlZ} B w3l S u] F2H o4l o
7} A2] 721 0.005CB} 0.01CBAA freld ez Z71slseh
zzopg] oAl o H7F #2171 0.005SRBS} 0.01RB=
Control @} B] w318 wl arachidonic acid(C20:4n6)7} Z7}3}
© A%S BHAAT FoHQl Aele YEUA it
Wang et al.(2019) 22ute] FE55S Hi|=2 vE 5
glu]of] 7138k & W arachidonic acid(C20:4n6)<] 5}%}01
S7hI AL Hasiltt ol A& FE2Ed e &

2slzo] HATGNN AFASE lA|@ Ane Ay

Table 4. Sensory analysis of fried Korean native chicken thigh meat with rosemary and clove essential oils

Traits Control 0.005RB 0.01RB 0.005CB 0.01CB SEM
Appearance 7.20 7.60 7.47 7.00 7.60 0.242
Aroma 7.20 7.47 7.27 7.53 7.20 0.271
Flavor 6.93 7.13 7.20 7.33 7.20 0.241
Mouth feel 7.27 7.27 747 7.27 7.20 0.245
Juiciness 7.20 7.20 747 7.13 6.93 0.253
Overall acceptability 6.93 7.00 7.67 7.40 7.20 0.240

Appearance, aroma, flavor, mouth feel, juiciness and overall acceptability rated on a scale of 1 to 9, with 1 being very bad and 9 being

very good.

Control, not add essential oils; 0.005RB, batter in 0.005% rosemary essential oil; 0.01RB, batter in 0.01% rosemary essential oil;
0.005CB, batter in 0.005% clove essential oil; 0.01CB, batter in 0.01% clove essential oil; SEM, standard error of the mean.
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Table 5. Free fatty acid composition of fried Korean native chicken thigh meat with rosemary and clove essential oils

Free fatty acid (%) Control 0.005RB 0.01RB 0.005CB 0.01CB SEM
C14:0 (myristic acid) 0.92 1.03 0.69 0.58 0.66 0.104
C16:0 (palmitic acid) 22.28% 23.92° 21.48™ 18.37" 19.87° 0.689
C16:1n7 (palmitoleic acid) 4.53% 5.41° 492 291¢ 3.66% 0.282
C18:0 (stearic acid) 458 483 5.48% 6.04° 5.53% 0.248
C18:1n9 (oleic acid) 37.10° 35.49° 37.16® 40.14° 37.88% 0.779
C18:1n7 (vaccenic acid) 3.82 4.44 4.00 327 3.05 0.425
C18:2n6 (linoleic acid) 22.84 21.14 22.03 23.84 24.75 0.977
C18:3n6 (y-linolenic acid) 0.55° 0.48® 0.26™ 0.15° 0.21% 0.066
C18:3n3 (o-linolenic acid) 2.13% 1.82° 2.15% 2.29° 2.42° 0.085
C20:1n9 (eicosenoic acid) 0.28° 0.25° 0.34® 0.49° 0.43® 0.039
C20:4n6 (arachidonic acid) 0.74° 0.93% 1.14% 1.32° 1.18° 0.092
C20:5n3 (eicosapentaenoic acid) 0.02 0.02 0.02 0.08 0.02 0.023
(22:4n6 (adrenic acid) 0.15° 0.18° 0.25% 0.37° 0.28% 0.030
(22:6n3 (docosahexaenoic acid) 0.06° 0.06" 0.08" 0.17° 0.07° 0.010
SFA 27.78° 29.78" 27.65% 24.98° 26.05° 0.700
UFA 72.22° 70.22° 72.35% 75.02° 73.95° 0.700
MUFA 45.73 45.59 46.42 46.80 45.02 0.701
PUFA 26.49 24.63 25.93 2821 28.93 1.044
MUFA/SFA 1.65 153 1.68° 1.87° 1.73® 0.047
PUFA/SFA 0.95® 0.83° 0.95® 1.13° L11° 0.057

*“Means within the same row with different letters are significantly different (P<0.05).
Control, not add essential oils; 0.005SRB, batter in 0.005% rosemary essential oil; 0.01RB, batter in 0.01% rosemary essential oil; 0.005CB,
batter in 0.005% clove essential oil; 0.01CB, batter in 0.01% clove essential oil; SEM, standard error of the mean.

™ (Bordin et al., 2013; Beya et al, 2021) & <ofA]

Control¥} Bl el & v F=H oA oA 7} uhg
arachidonic acid(C20:4n6)2] 2% 9 F7l= 2=uleE] o

A edr) 733t eitel 58 wlEo 2 ALFE T Table 1).
Docosahexaenoic acid(C22:6n3)+= ©Ha} ¢&uko]] A E %]

AR S wl

vhalo 2 s ol of gk b i g @ Ay a2
< Al 7154 QAko|thLee et al., 2012; Barido et al.,
2022). Docosahexaenoic acid(C22:6n3)= Control¥} H| w3}
%= W 0.005CBA frojHom #e HERAT
Eicosenoic acid(C20:1n9)<} adrenic acid(C22:4n6) 72 &3
3} A4S = Control#t HaH3A-2 w 0.005CBol| A 2
Ao & Foe BHoy 22ukg] oald o Aot

TT=
A2) el JeRRA gk olel @ 2

frel A<l 2ol & EP

222 O
T =

I wgk FRY oA ede] gt gHaksl gt A
(Table )& AlE¥THBeya et al., 2021). SFX] T eicosenoic
acid(C20:1n9)%} adrenic acid(C22:4n6)$} 22 EB3x 3} A|ut
e tigte] 22H oAld ede] wk oEAR] A
Yeh A ettt

2) 3luty

wzulz|gl 28 A8 oY
glol= X]712] VOCs % ZZ}= Table 60 YeRYATH
SA|FolA Frle LA ATl o] Jaks nA=
A2 ALK do] kA W] Maillard ¥He, A|baks)
Maillard-A|W4ks} 23528 o8] ¥HA g TH(Jayasena et
al., 2013; Barido et al., 2022). ¥71] A%2] 21x]& VOCs

S7 shate
A7l we wER ¥
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Table 6. Volatile organic compounds of fried Korean native chicken thigh meat with rosemary and clove essential oils

Volatile organic. compounds M/Z LRI  Control 0.00SRB  0.0IRB  0005CB  0.0ICB  SEM

(AU. x 109

Acids

n-Hexadecanoic acid 731 1959 0322 0.086 0.000 0.081 0.041  0.1028
1,6-Octadien-3-ol, 3,7-dimethyl-, formate 93.1 1215  0.000 0.236 0.260 0.227 0.000  0.0785
Subtotal 0.322 0.322 0.260 0.308 0.041  0.1412
Alcohols

.a.-Terpineol 59 1191 0421 0.562 0.622 0.506 0.533  0.0538
1-Octanol 56.1 1077 0.075° 0.083°  0.093® 0.133° 0.104®  0.0102
1-Octen-3-ol 57 969 1349 1.372° 2.666° 2498°  2308" 02935
2,4-Di-tert-butylphenol 191 1516 0.084®  0.033°  0.129% 0.144° 0.078®  0.0231
2-Octen-1-ol, (E)- 57 1074 0.000° 0.000° 0.000° 0.000° 0.076"  0.0141
2-Octen-1-ol, (Z)- 571 1074 0.000° 0.000° 0.069 0.148" 0.081*®  0.0210
3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-, (R)}-  71.1 1179  0.000° 0.000° 0.000° 0.223* 0.000°  0.0407
Benzenemethanol, .o.,.0.,4-trimethyl- 1351 1183 0.197 0.234 0.218 0.232 0.204  0.0229
Bicyclo[2.2.1]heptan-2-0l, 1,7,7-trimethyl-, (1S-endo)- 95 1168  0.000° 0.311° 0.339° 0.000° 0.000°  0.0626
cis-p-Mentha-2,8-dien-1-ol 91 1139 0016 0.028 0.029 0.031 0.026  0.0039
Cyclohexanol, 2,4-dimethyl- 81.1 1044  0.000° 0.048" 0.000° 0.000° 0.000°  0.0071
Isospathulenol 119.1 1634  0.020 0.023 0.017 0.022 0.021  0.0059
Linalool 71 1106 2.008 2.389 2.520 2.526 2270 02670
p-Mentha-1,5-dien-8-ol 94 1169 0037  0.065% 0.081° 0.052% 0.040°  0.0069
Terpinen-4-ol 711 1178 0242 0.312° 0.436° 0.000° 0.319°  0.0265
Thymol 135 1307 0.000° 0.035° 0.000° 0.000° 0.020°  0.0037
Subtotal 4449 5493 7.219° 6.508®  6.081"  0.5760
Aldehydes

..-Thujenal 79.1 1196 0.000° 0.050° 0.036™ 0.049° 0.000°  0.1016
ézzggﬁzteﬁ‘;‘fjene'l'carboxaldehyde’ 107.1 1208  0.194 0273 0.242 0.245 0216  0.0225
2,4-Decadienal, (E,E)- 81 1320  0.000° 0.057* 0.000° 0.000° 0.000°  0.0107
Benzeneacetaldehyde 91 1043 0211° 0.299° 0.245% 0.220° 0.212°  0.0183
Decanal 57 1206 0.127° 0.107° 0.219® 0.311° 0.215®  0.0304
Hexadecanal 82 1815  0.028  0.015" 0.000° 0.000° 0.000°  0.0047
Hexanal, 5-methyl- 70.1 846  0455° 0.453° 0.529® 0.712° 0.608"  0.0459
Nonanal 571 1110 1275 1.573 1.336 1.813 1.830  0.1611
Octanal 57 998  0.352¢ 0.500*  0.579"* 0.824° 0.707°  0.0637
Piperonal 149 1337  0.000° 0.099" 0.000° 0.000° 0.000°  0.0206
Propanal, 2-methyl- 431 544 0534 0.148" 0.268® 0.187° 0.190°  0.0682

Subtotal 3.175° 3.573% 3.455% 4.360° 3.977® 02619
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Table 6. Continued

Volatile organic compounds M/Z LRI  Control 0.005RB  0.0IRB  0.005CB  0.01CB  SEM

(AU. x 109

Esters

11-Tetradecen-1-ol, acetate, (Z)- 82 1815  0.000° 0.000° 0.000° 0.012° 0.008®  0.0021
6-Octenoic acid, 3,7-dimethyl-, methyl ester 69.1 1265  0.000° 0.013" 0.000° 0.000° 0.000°  0.0024
Arsenous acid, tris(trimethylsilyl) ester 207 698 13.105°  11.407°  11456° 11480  11.175° 0.3553
Benzoyl isothiocyanate 105 935 1316 1.012 1.308 1.177 1.1499  0.0934
ﬁlg_y;(éf)'_z'l]hepta“'z'(’l’ L7 7-wimethyl-, acetate, o5 oo 0008 0.046° 0064 000°  0000° 00013
Dibutyl phthalate 149 1964  0.159 0.193 0.055 0.193 0.160  0.0477
Di-sec-butyl phthalate 149 1871 0016 0.024 0.033 0.027 0.023  0.0082
Hydrogen isocyanate 431 532 0.096 0.088 0.129 0.170 0.100  0.0326
Methyl salicylate 120.1 1194 0229 0.830 1.670 1.374 1213 05154
n-Caproic acid vinyl ester 43 976 1.218 0.941 1.932 2.145 2.087 0.3183
Phthalic acid, di(2-propylpentyl) ester 149 2544 0.050 0.000 0.000 0.000 0.026 0.0176
Subtotal 16190  14.556 16.647 16.578 15942 05918
Hydrocarbons

(-)-Aristolene 105 1444 0.000° 0.000° 0.010* 0.000° 0.000°  0.0012
2v.-Muurolene 161 1483  0.000 0.018 0.015 0.000 0.021  0.0063
Butylated Hydroxytoluene 205 1518 0.028" 0.000° 0.000° 0.000° 0.000°  0.0063
.a.-Calacorene 157.1 1549  0.012 0.025 0.025 0.023 0.025  0.0040
.e.-Cubebene 161.1 1354  0.031 0.082 0.061 0.062 0.056  0.0139
..-Guaiene 93 1444  0.000 0.010 0.000 0.000 0.010  0.0027
..-Phellandrene 93.1 995  0.787 1473 1.477 1.393 1306  0.1758
B.-Myrcene 93.1 983  0313° 1.204° 1.361° 0.679® 0715  0.1701
.p.-Ocimene 93 1051  0.022 0.023 0.027 0.021 0.016  0.0079
.v.-Terpinene 93 1060  0.095° 0.291° 0316 0.168° 0.137°  0.0190

1,3-Cyclohexadiene, 1-methyl-4-(1-methylethyl)- 121 1011 0.117° 0.257° 0.273 0.153° 0.145°*  0.0153

10,10-Dimethyl-2,6-dimethylencbicyclo 120.1 1433 0.019° 0065 0048  0050°  0052°  0.0109

[7.2.0]Jundecane

1-Pentene, 3-methyl- 56 560  0.000 0.000 0.062 0.077 0.000  0.0207
2,3-Dimethyl-5-ethylpyrazine 1351 1091  0.543" 0.000° 0.000° 0.000° 0.000°  0.0285
2,3-Dimethyldecane 71 1101 0.000° 0.000° 0.070* 0.093° 0.054*  0.0154
2,4-Dimethyldodecane 85 1268  0.141° 0.160° 0.372* 0.336™ 0227  0.0480
2,6,10-Trimethyltridecane 71.1 1465  0.000° 0.000° 0.033® 0.040° 0.000°  0.0083
2,6-Dimethyldecane 711 1114 0.000 0.000 0.444 0.576 0.000  0.1423
3,3-Dimethyl-1,2-epoxybutane 55 632 0.000° 0.285 0.374 0.461° 0.463"  0.0447
3-Carene 93.1 1002  3.562 4.665 5.064 5.240 5076 0.7144
4,11,11-Trimethyl-8-methylenebicyclo[7.2.0Jundec-3-ene 91 1455 0.012 0.036 0.026 0.028 0.032  0.0071
Azulene, 1,4-dimethyl-7-(1-methylethyl)- 183.1 1781  0.003® 0.005" 0.003* 0.000° 0.000°  0.0001
Benzene, 1,2,3,5-tetramethyl- 1191 1119  0.069 0.087 0.227 0.295 0201  0.0579

Benzene, 1,2,4,5-tetramethyl- 119.1 1123 0.098 0.091 0.113 0.126 0.091 0.0341
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Table 6. Continued

153

Volatile organic compounds

AU, x 109 M/Z LRI Control 0.005RB 0.0l1RB  0.005CB 0.01CB  SEM
Benzene, 1,3-bis(1,1-dimethylethyl)- 1751 1258  0.702° 1.109% 2.624% 2.744 1.740  0.3580
Benzene, 1-ethyl-2,4-dimethyl- 119.1 1081  0.000° 0.000°  0.150® 0.193° 0.147°  0.0427
Benzene, 1-methyl-3-(1-methylethenyl)- 132 1086  0.139 0.126 0.136 0.132 0.126  0.0156
Benzene, 1-methyl-3-(1-methylethyl)- 119 1021  3.969 4.102 6.29 4328 4460  0.6447
Benzene, 1-methyl-4-propyl- 105 1052 0.000° 0.000° 0.071%® 0.085% 0.045>  0.0083
Bicyclo[2.2.1]hept-2-ene, 1,7,7-trimethyl- 93 916  0.000° 0.549° 0.600° 0.023% 0.054°  0.0124
i‘gd"B A 1Jneptane, — 6.6-dimethyl-2-methylene-, o0 oo os0e g5t g4t 1344 1372% 0.1615
Bicyclo[5.2.0]nonane, b . b b b
2-methylone-4,8 8 trimethyl4-vinyl- 133 1424 0.983 2.950 2.095 2.494 2.288 0.4394
Copaene 161.1 1380  0.285 0.877 0.614 0.719 0.604  0.1420
Cyclohexane, 1-ethenyl-1-methyl-2,
L-bis(L-methylethenyl)-. [15-(Lo.2p.4p)- 93 1395  0.020 0.069 0.051 0.062 0.046  0.0121
Cyclohexene, 1-methyl-4-(1-methylethylidene)- 121 1092 0.000° 0418  0427* 0.559* 0.364°  0.0361
Cyclohexene, 4-ethenyl-4-methyl-3-

121 1343 0481 1.268 1.018 1.144 0.851  0.2083

(1-methylethenyl)-1-(1-methylethyl)-, (3R-trans)-
Cyclotetrasiloxane, octamethyl- 281 1003 32.644° 22433 26495  30233®  22.745°  2.0538
Decane 571 994  2.460° 3.690° 7117 7.784* 6.360°  1.0815
Decane, 2,4,6-trimethyl- 71 1121 0.000° 0.000° 0.094* 0.000° 0.000°  0.0120
Decane, 2,9-dimethyl- 57.1 1134 0.000 0.000 0.023 0.028 0.000  0.0071
Decane, 2-methyl- 57 1062 0.506 0.781 0.305 1.388 0.609 03615
Decane, 3-methyl- 57 1067 0233 0252°  0492® 0.758° 0452®  0.0934
Decane, 4-methyl- 71.1 1065  0.000° 0.267° 0.540° 0.605% 0.385®  0.0550
Decane, 5-methyl- 57.1 1062 0.000° 0.000° 1.668* 0.000° 0.000°  0.0573
Dodecane 57 1200 0.844° 1.587%® 3.133° 2.730° 2320"  0.5397
Dodecane, 2,6,11-trimethyl- 71 1284 0.190° 0.213° 0.514* 0.475% 0.308°  0.0689
Dodecane, 2,7,10-trimethyl- 71 1306  0.031 0.056 0.123 0.107 0.062  0.0257
Dodecane, 4,6-dimethyl- 71.1 1330 0.083 0.086 0.207 0.172 0.139  0.0441
Heptane, 2,3,4-trimethyl- 57 943 0.000° 0.076® 0.114%* 0.187° 0.089®  0.0400
Heptane, 3,4-dimethyl- 57.1 844  0.000° 0.000° 0.000° 0.000° 0.088*  0.0169
Heptane, 4-ethyl- 57.1 843 0.000° 0.000° 0.000° 0.106* 0.000°  0.0194
Hexane, 3-ethyl- 431 766 0.354 0.477 0.800 1.061 0.598  0.1998
Humulene 93.1 1460  0.123 0.410 0.297 0.382 0387  0.0718
Humulene epoxide I 93.1 1589  0.000° 0.009* 0.009* 0.015° 0.011*  0.0020
Methane, dichloronitro- 83.1 558  0.077° 0.065° 0.068° 0.179* 0.064°  0.0184
Methane, isocyanato- 57.1 553 0.127 0.022 0.120 0.080 0.000  0.0474
Naphthalene, 1,2,3,5,6,8a-hexahydro- b a ab a ab
4.7-dimethyl1-( | mmethylethyl)-. (1S-cis)- 159.1 1529  0.032 0.158 0.143 0.146 0.140 0.0266
Naphthalene, 1,6-dimethyl-4-(1-methylethyl)- 183 1682  0.003" 0.000° 0.000° 0.000° 0.000°  0.0006
Naphthalene, decahydro-4a-methyl-1-methylene- Y a a ab b
7-(1-methylethenyl)., [4aR-(4a.0.7.0.82.p.)]- 105 1493 0.000 0.038 0.037 0.033 0.019 0.0080
Nonane, 2,5-dimethyl- 57.1 1018  0.266° 0329  0.712® 0.849° 0.498"  (.1028
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Table 6. Continued

Volatile organic compounds M/Z LRI  Control 0.005RB  0.0IRB  0005CB  00ICB  SEM

(AU. x 109

Nonane, 2,6-dimethyl- 71 1022 0433° 0.522° 1.089 1.326* 0.775®  0.1568
Nonane, 3-methyl- 57.1 956  0.000° 0.000°  0.095% 0.132° 0.106°  0.0272
Nonane, 4,5-dimethyl- 571 1033 0.000 0.000 0.070 0.059 0.059  0.0208
Nonane, 5-methyl-5-propyl- 57.1 1247 0.027 0.043 0.000 0.000 0.042  0.0109
Octane, 2,3-dimethyl- 57 947 0.000° 0.000° 0.228° 0.181% 0.000°  0.0538
Octane, 2,4,6-trimethyl- 571 963 0.170° 0.162°  0353® 0.451° 0.251"  0.0644
Pentadecane 711 1499 0.065 0.035 0.056 0.083 0.033  0.0176
Pyrazine, 2,3-diethyl-5-methyl- 150.1 1159  0.036 0.036° 0.039° 0.021* 0.000°  0.0049
Pyrazine, 2-ethyl-6-methyl- 1211 989 0518 0.705° 0.483° 0.328° 0.287°  0.0348
Pyrazine, 3,5-diethyl-2-methyl- 149 1161  0.171° 0.142° 0.158° 0.105° 0.080°  0.0068
Pyrazine, 3-ethyl-2,5-dimethyl- 135 1083  1.383" 1.182° 1.267* 0.886" 0.661°  0.0508
Pyrazine, trimethyl- 1221 993 1.230° 0.000° 0.000° 0.000° 0.000°  0.2405
Tetradecane 57.1 1400  0.246 0.169 0.410 0.306 0256  0.0708
trans-.o.-Bergamotene 93 1425 0.000° 0.000° 1.203° 0.000° 0.000°  0.2197
trans-.p.-Ocimene 93 1052 0.000° 0.026° 0.000° 0.000° 0.000°  0.0048
Tricyclo[2.2.1.0(2,6)]heptane, 1,3,3-trimethyl- 93.1 894  0.390° 3.729° 3.917° 0.563° 0.712°  0.1046
Tridecane 57 1304 0.073 0.037 0.067 0.077 0.067  0.0142
Undecane, 2,4-dimethyl- 85.1 1211  0.027*  0.000° 0.103* 0.099* 0.066®  0.0125
Undecane, 2,7-dimethyl- 85.1 1219  0.000° 0.000° 0.048° 0.044° 0.026°  0.0059
Undecane, 2,8-dimethyl- 711 1223 0.050 0.083 0.112 0.111 0.064  0.0369
Undecane, 2-methyl- 571 1167 0.03%° 0.060™ 0.141° 0.129%  0.068®  0.0184
Undecane, 3-methyl- 57.1 1173 0.000° 0.000° 0.000° 0.046 0.000°  0.0058
Undecane, 5-methyl- 711 1160 0.027° 0.072% 0.161° 0.142° 0.112*  0.0267
D-Limonene 68 1025  3.020° 5.192% 6.207" 4460° 4494 05276
Subtotal 0 0 59.257°  65.350™  85.835"  80.518°  64.155™ 4.9970
Ketones

Ethanone, 1-(1H-pyrrol-2-yl)- 109 1064  0.060°  0.079° 0.067% 0.030° 0.049®  0.0106
(+)-2-Bornanone 95 1147  0.141° 1.084° 2.171° 0.192¢ 0473 0.0909
2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyl)- 821 1257  0.133 0.134 0.171 0.179 0.152 02333
4,7,7-Trimethylbicyclo[4.1.0Thept-3-en-2-one 150 1316  0.034 0.047 0.039 0.043 0.038  0.0045
4-Methyleneisophorone 150 1255 0.058 0.077 0.089 0.094 0.082  0.0141
Carvone 82.1 1247  0.000° 0.000° 0.023* 0.000° 0.000°  0.0044
Cyclohexanone, 2-methylene-5-(1-methylethyl)- 82 1250 0.015 0.021 0.023 0.017 0.013 0.0061
D-Carvone 82.1 1246 0.023° 0.040° 0.000° 0.021® 0.034*  0.0053
Subtotal 0 0 0.464° 1.481° 2.582° 0.577° 0.840°  0.1066
Sulfur compounds

Cyclic octaatomic sulfur 64 2031  0.040°  0.118" 0.174 0.132° 0.177°  0.0216
Sulfur dioxide 64 537 0.000° 1180 0.000° 0.000° 0.000° 02172
Subtotal 0 0 0.040° 1.297° 0.174° 0.132° 0.177° 02170
Total 0 0 83.897°  92.073* 116173 108.981® 91.213% 54165

*“Means within the same row with different letters are significantly different (P<0.05).
Control, not add essential oils; 0.005RB, batter in 0.005% rosemary essential oil; 0.01RB, batter in 0.01% rosemary essential oil; 0.005CB,
batter in 0.005% clove essential oil; 0.01CB, batter in 0.01% clove essential oil; SEM, standard error of the mean.
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class¢} 71EAQ1 VOCsol| &JallA A% =™ (Barido et al.,
2022), EFH Feol= A|%19] VOCs+ hydrocarbons(84),
alcohols(16), aldehydes(11), esters(11), ketones(8), acids(2),
sulfur compounds(2)® % 134719] VOCs7} AEEh
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Control 2t} 0.01RBOA Ao 2 & 38 HYrh
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B8 A Al IEEA(partial least square-discriminant
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2 BEPS IS F Ue %74171H4°]1‘4(Myoung and Oh, 2016)
EZY Sgkol= X719] VOCs H|o|EE PLS-DAZE YERH
onirol & LtlA] 474e] el e} A= v o) S
ﬁé"é’éb on, 2=ulzjel FRH oA oA 7L A =
< FE Aol we} A& T2 FeAEE FA S THFg. 1).
VIP(Vanance importance on PLS projections) #te] 150} & 7
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tha g#A JtiChong and Jun, 2005). EF5 Felo]= X
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el FrE FEsted 7P 2 7148 3 =2 E U
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9} Bicyclo[2.2.1]heptan-2-ol, 1,7,7-trimethyl-, acetate, (1S-endo)-
v 2zuig oAl Y 7t AFelMwt HEEHAS
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oo A HES ST A flok B HESel A
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#© 2(Tschiggerl and Bucar, 2010) Control 2t} ZZw}e]

A ed H7F A2+l 0.005RB2} 0.01RBeA -2]2]
o7 @ ko] HZEE A} Bicyclo[2.2.1]hept-2-ene, 1,7,7-
trimethyl--2 2=ul2] oAl edoA HEH 3y 52
2 (Jalali-Heravi et al., 2011) Control S #|&] &t oAl oY
A7F Aol B HEEHdon S28 JAd o A
7t AR 220t oAl o M7t AT o
Ao W2 o] HEHUtk (+)-2-Bornanone= FEMA(Flavor
and Extracts Manufacturers Association)°|4] GRASZ <173
ke B2 2 rosemary?| FMAHEC R R 1% R tH Authority,
2008). (+)-2-Bornanone-> Control 2t} 0.005RB<} 0.01RBell
A Be oko] A& Q] r/}(p<0 05). olg]3l AxlEse 7=n}
o) A8 29| PP ESe] EER Fejol= X710 vt
27 E AR Atsdrh

Pyrazine 52 A|AAet2 HE A== aldehydes B

+= Maillard ®H3-o|A4] aminoketone] 3ol 23] A2 4
A2, roasted, nutty odors WERH= 32 Q1 &Fn] Aol
TKBassam et al., 2022). & AolA pyrazine F& T
2,3-dimethyl-5-ethylpyrazine¥} pyrazine, trimethyl-<> Control
ol Mt 71 Z % A THP<0.05). Pyrazine, 2,3-diethyl-5-methyl-
< ControlZt W&t S wl 0.01CBNA] fro]H o2 7ha
3} t}. Pyrazine, 2-ethyl-6-methyl-, pyrazine, 3,5-diethyl-2-
methyl-2} pyrazine, 3-ethyl-2,5-dimethyl-< ControlZ} H]xl
S5 Wl 22H JdAld o HIF AT FolHo R
744315t} Propanal, 2-methyl-+= valine, isoleucine®} leucine
9] strecker degradation®l| 2|3l A%+ &2 (Muriel et al.,
2004 % FEH oAl o FH7F ATl skl
(P<0.05). ©]&3+ A3}= Maillard BHgol] #ofsle gzt
of that oAl 9o ks FElof g AR AlRH
THRizzi, 2003; Beya et al., 2021). T3t Z=nlg] oA @
A7} vlwal S W F2H dAd od Hybt o B
pyrazine /‘él‘i:—‘é‘% 7& AR e Z2zukg] oAl QYR
= A =y A o] kst Bl ofgk At
=2 A}E%D}(Table 1).
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Fig. 1. Partial least squares-discriminant analysis (PLS-DA) (A) and its variable importance in projection scores (VIP scores) (B) from
volatile organic compounds of fried Korean native chicken thigh meat with rosemary and clove essential oils.
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