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Abstract Duck and chicken are widely consumed poultry meats; however, information on changes
in lipid composition by specific cuts during cooking remains limited. In addition, lipid profiles for
specialty cuts of duck and chicken after oven-roasting are scarce in the Korean Food Composition
Database. This study compared changes in cholesterol content, fatty acid composition, phospholipid
content, crude lipid content, and cooking loss rate in specialty cuts (neck, drumette, wing, and skin)
of duck and chicken before and after oven-roasting. After oven-roasting, the moisture content
decreased while the crude lipid content increased in all cuts, and the cooking loss was highest in
the skin of both duck and chicken. Cholesterol content differed by cut and increased significantly
after roasting (p<0.05). Fatty acid profiles showed similar major fatty acids before and after roasting;
however, roasting decreased unsaturated fatty acids, particularly monounsaturated fatty acids, while
increasing saturated fatty acids. Chicken exhibited a higher proportion of palmitoleic acid (C16:1) than
duck across the analyzed cuts. Phospholipids were mainly composed of phosphatidylethanolamine,
phosphatidylcholine, and sphingomyelin, and total phospholipid contents were generally higher in duck
and increased in most cuts after roasting. Quality control results confirmed that all measurements were
within control limits. This study provides comprehensive lipid profile data for duck and chicken
specialty cuts, serving as a valuable supplement to the Korean Food Composition Database.
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1. ME

T00) YT 2% PPOE TEY {5 4] 2 A7) that Bilo] Z7H5t1 YIrkJayawickrama
5 2025; Kook¥} Kim, 2002). °] & 7hai AAES 23] S715to] A AlA &7 YA oF
40%E A5kl O H(FAO, Poultry production and products), £3] 22]117|+ ofAJo} X|go] A
AIA o] oF 84.2%F HRohe 5 A3 HF @40l F3oIthBiswas 5, 2019). 2837]=

Beele 2AgT S)2 Q8] A6 7SEA I, 1 BAS JPPRE ol A8 B4

259 54 59 et 899 o Y2 W=thLie 5, 2013). HFH 7R §a7l 94
ESUR Ao wet S4, B 8 2230 5o 4 E40] AolsHAl yehdt. 7R
AT FFHH 7 F 9 FHE 54 Aolof s 2H e, ol dEH FA 7R
thelaol A 71 F55H SRlE pH, S4, Hag 8l 2E|eg 5 F8 58 AR FRIA Aol
£ HAtk(Park 5, 2021). WepA 7R 2EAR 82 siAe 4 B Ad dFeHH

ISt $48 W ek a7k 27
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Q279 gavle FEo thildy} B ofu]iito] S5
ok {29k ofye, BlEHl B 9 vl R (A, ofd, E
F)9] 2351 FFolth(Lee?} Ro, 2019; Park, 2016; RDA,
2025). =7HEFAFAE HlolEHO]A(RDA, 2025)0] TE
9, 7HR 99 242 B R F3E HAE Btk 2
217 T, olaRAl, FAL Hddehd 59 "ot At
F/go] S5, HIEM A9 HIEHY B9 HFE w2 AL
2 B ETHLee9} Ro, 2019; Park, 2016). B17]% 290
2 by ol Hojgk, /e A 29l F Bl T
(23.0 g/100 g)°] 7 =11 A% (1.0 g/100 )= 7P =
of ARHel TEh - Ao B el v, WA}
Sl W) Bl AdEos A 27 HE(118 ¢/100 ¢
7+ 10.5 g/100 g)o] ETHRDA, 2025). T3}, A%, ofd,
B ogro B HO|(11.94 pg/100 g 1.77 mg/100 g, 0.84
mg/100 )7} 7F8 =31, 7F54K10.10 pg/100 g, 0.61 mg/100
g, 0.28 mg/100 g)°] 78 LFITHRDA, 2025).

7FaRe IF 7HX e SRE 2Aske d4 ARl A
g A F B0 wet ol ZeutdS yehdch 27
1719 ga1719] 8 AAR Fu|EAL Ag|ol2AL ZHAL
glEdlitolH, olF AWHato] SATALS] oF 75% H 85%E 7t
7} Ak Ao B thHeo 5, 2013; Koh®} Yu, 2015).
7HrRY ARtARl S AHE T2 22117](95 mg/100 g)
7 B171(79 mg/100 T} ot % k] Hol} ek B
FJATHRDA, 2025). 9. AA AL phosphatidylcholine (PC)
3} phosphatidylethanolamine (PE)°]1l, A8F2] sphingomyelin
(SM), phosphatidylinositol (PI), phosphatidylserine (PS)°.=
FAE] JAtHLiu 5, 2022; Wang 5, 2009).

A 2T N AETE 20712 ERot] @53}
=, @, A, HlE 5 42709] AFITAEEY o AR
55 Ho[HHO|ADB)E 75 - 2Y3taL UTHRDA, 2025).
a1y, 7haRY Ae Havle 98 FeE AFAEE AR
ABEE ¥, 22117|= AX BIAE et 7189 FET
= AlEskaL Qlof sk&4 - 442 &-8of gHA7F Ak(Cho 5,
2025). ERE, 54 DB A, A4l SEHAHE S
FHCE ATt FAAE] AU &, AAE Y SF gl o
o JEE FAT Aotk §alr] 94 7IEAT teld &
T2 ASRE FHCE A A7 ARV HFH o,
=, 8, 9 2 AAn 22 B4 599 AL AAd A 24
2EE diet 243 3 FEE AlRHAotH(Cho 5, 2025).

=57 9 7HRe 719 28 A 2 4% XY
Z279 JFor APt 247 2A A SHAHE ol
HsksHA HohKim 5, 2025). &, w71, §7171, 471, 22 +
o] 59| thFet 2L A Tt ofy=t AAE 2
43 SYLHE AR AT 5 ANk AW 2ot
o 93 vk Choe 5, 2018; Dominguez &, 2015). wh=}

https://www.ekosfop.or.kr

A AFRY A 24 T8 SRR ohfet 22 3o
A AGHE 74E 2703 2 el whet ek 5 glom
2 2 A - 59 A meuo] Walg AR v U
B743 Bast et

olof £ AToIHE HEUEFHY ABHE DBAA A3
O 0 T7I9} B9 B4 R B, ¥, 9, AEL hygo
2 2, A 24, A48 24 9 BeAHE G By
S, 9 o] A - F9| HOIE A 24 WS vl - B
gich. o] Fof Q21719 B1Y19] B9 A mrjale]
g3t 712 ARE FHAL FF 55 $9 B4 18T
Fe Al Ao BES I BoHH 2AZ Ak s,

2. Mg ¥ Y

2.1. A2 2 X2/

S117\(Gallus gallus domesticus; commercial broiler chicken,
No. 11 whole chicken, Hangang Food Co., Ltd., Hwaseong,
Korea) (n=3)2} Q2|117|(4nas platyrhynchos domesticus;
Cherry Valley breed, whole duck, Dahyang Co., Ltd.,
Jangheung-gun, Korea) (n=3)% +Ysto], ZZ E(neck), &
(drumette), F(wing), (ki 47 292 BRI
(Fig. 1). Alge 28 o] A offo] whe} v z22(FaL7])2t
o8 o] N2Z 737} Zulslgict. vxe] A2 A B %,
Y 290 wot ARG AAT T 2L HIUE Befsiglon],
28 283} AL 247 9|2 Astalel ARl A8
sjoih o ol AR 43t 719 W49 gl @ (eonjin
Industry Co., Seoul, Korea)Z 200°CZ o|&slo] YF =&
Y FAGE 3, AES AAT &, &, 9 FA@ Z2HE
QB Fgol vix|ste] FHA ¢kl 2087 71E Rt
7t gad ¥ ¥t EEA(EF)= AAs I8 &
gjoto] SIS A Alm A F5& 22 A9 5Yg
QF A o] AYE AN & FAI}sto] ARSI

2.2 Al

Triundecanoin (>99%)< Nu-Chek Prep, Inc. (Elysian,
MN, USA)OJ|A] cholesterol (>99%, GC grade), 5-a-cholestane
(>297%, HPLC grade), PE (>97%), PC (>99%), SM (>98%),
hexamethyldisilazane (>99%, GC grade), chlorotrimethylsilane
(299%, GC grade), triethylamine (>99.5%)< Sigma-Aldrich
Co., Ltd. (St. Louis, MO, USA)|A T5}%9tt. Sodium
sulfate, methanol (Extra pure grade), chloroform (>99.5%),
n-heptane (HPLC grade)< Samchun Pure Chemical (Seoul,
Korea)o| 4] F-uj5}31 1L, water (HPLC grade)= Duksan Pure
Chemicals Co., Ltd. (Ansan, Korea)°}|4], isopropanol (IPA,
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Cuts Duck

Chicken

Raw Oven-roasted

Raw Oven-roasted

Neck

Drumette

Wing

Skin

Fig. 1. Photographs of raw and oven-roasted duck and chicken cuts. Duck and chicken cuts were oven-roasted at 200°C for 20 min.

HPLC grade), acetic acid (>99.5%, Extra pure grade)
Fisher Scientific Korea Ltd. (Incheon, Korea)o|A] Lujj5}o]
Ag319et.

Zb 5919 oF o] A - 39| £ T A AR
2-3 g2 FIoto] 5% 548 & FZUX7](FDU-7012, Operon,
Kimpo, Korea)E ©|-&-5to] -85°C|A] 3-5U%t 52 %3t
TS %) AAFFY 2. (Nowakd}; Jakubezyk, 2020), 33]
v a5kqint ZF B9)9] %8 &A% (cooking loss rate)
QF Fo] M} 39| FF Ao|F ol&sto] thE Ao g ALt
Stoith Q. o] A Mg FAE AAEY 53 (e & +
o] Alg FAE & F Wst &S AATT FH 54T
() TH(Pangs, 2020).
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z8 A5 %) =
QB Jo] A A& FA(e) -
QB o] & A7 RA()
QB o] A A& FA()

x 100

24 XxEt =5

FAsH FEAZX A& 2.5 g& 50 mL conical tubeo] 4
1, Folch &9(chloroform:methanol = 2:1, v/v) 24 mLe} &=
¢ 6 mLE F7isto] 287 e § 10827 AR
(1,763 xg) (Labogene 1248, Grozen Co., Ltd., Seoul, Korea)
sto] 3% E8|519it} o]F chloroform 12 mL2} methanol
1 mLE 7loto] Y% 5 S 23] WhEsiolth 24 5
HACA £ k52 25 Foto] sodium sulfate ol &
XA FET ESES AASHIL, d2N)E EWE AlA
o & 22 G55t g5EH A SHAHE, AT

= 71 =
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A 23} QAW BAS ST ARE AAGH I

2.5 ZAEHEZE BA

ZAJH} 20-50 mgo]] WE-ESFEZ2] Sa-cholestane (0.1 mg/mL)
1 mL¥} 0.5 M KOH-ethanol &9 5 mL& #7}35}
A} 6047t saponification StITE BHEHE WALt & S/
3 mL%} n-hexane 5 mLE 7}5to] 1 B7F &3tsty, YART]
(1,763 xg, 103)5t0] 32 223t & 43HE 25sAth3
3] W), AFAS AN Z 55T T pyridine 0.2 mLE 4
o] -85}3t & hexamethyldisilazane 0.2 mL%} chlorotrimethylsilane
0.1 mLE A0 2 Hrtste] 3027 Eskal 60°Col|A] 20%
7t HREAIA EYAHSES trimethylsilyl f-EA]SKcholesterol-
TMS)3}IT}. ©]% n-hexane 1 mLE Ad7lolo] 187F g3t
T Swcte £oE A5Ae J45kar(23] HHE), sodium
sulfate ZH] SHAA T2 EcES AlASIIH SE24H|
£ A4 9 A BXL gas chromatography (GC-2010 Plus,
Shimadzu Corp., Kyoto, Japan)o] flame ionization detector
(FID)2} HP-ULTRA 2 capillary column (25 mx0.20 mm,
0.33 um film thickness, Agilent Technologies Inc., Santa
Clara, CA, USA)YS A2kolo] =513t Detector?} injector
9] 2= 747} 300°CE} 280°CE, QE 2= 260°CO]A] 28
b A & 10°C/min®] HE= 285°C7HA] ASAIA 1587 F
A5t Carrier gas®? AAE ARESHY, 442 0.6 mL/min
o7 MAAsiqith FHAHEY B 242 REASE Al
oA 4L chromatogram®] retention time (RT)S WHEEE
A3t Bl wsto] PsQleh. A BAS Yo S LHE 22
|9(12.5400 pg/mL)S FUL RACE FEASIRE F, 5
FEEAY AR HEEEHY peak RTE ZQITH &, peak WA
H(area ratio)E ©l-&sto] HAFAS sk, S AHE IF
< mg/100 g of fresh weight (FW)Z AF&3I9ich HE B4 Q0
38 98 ek, HRU} FERAHMeantSD)Z e Rgic

3
—{Oll
0]
S

°
(@)
=2

2.6. Xt =8 Z4

Conical tube®]] ZZ]%H(50 mg)¥} triundecanoin(WH-EFE
4, C11:0, 5 mg)S 21!, methanolic NaOH (0.5 N, 1.5 mL)
= 7hoto] 187F Edjt H, 85°CollA]l 1083t 7hE st
saponificationg 433} tt. W2 & boron trifluoride (BFs)
in methanol 2 mLE #7}5to] 187F WHESE & 85°Cof|l A 105
7} methylation2 Z13J5}93ct. ¥ & iso-octane 2 mLe} E3}
NaCl | mLE 37}sto] 1,224 xgollA 583+ A& s, 4
ZHE FHoto sodium sulfate Ao BIA|A FEZ A A}
gt AR RAEAL SP™.2560 column (100 mx0.25
mm, 0.2 um, Supelco Inc., Bellefonte, PA, USA)o] Z-ZHe
GC-FIDE 0|83}t Injector®} detectord] &+ 212} 250°C

https://www.ekosfop.or.kr

9} 260°CE F-A|51H, carrier gast= A4 (N)E 1 mL/ming]
9£0 7 split ratio= 100:12 AA5FTE Column &&=
100°Co|A] 5E7ZF 9-A5}L, 240°C7HA] 4°C/ming] &2 Af
SA|A 4087 F-A|519 k. Standard fatty acid methyl ester
mixture (Supelco Inc.)= A&} 22 GC-FID R270|A £4
5}0] chromatogram®] retention time¥} peakE B WO 2
ZF AAkE gRlstltt. AAE 2492 HA| ApAto] et 2t

=2 T v

38] whEste] FAsHgch

2.7. 2IAE 24

1A AT ATF EA-L LiChrospher 100 Diol column
(2504 mm, 5 um; Merck, Darmstadt, Germany)¥} evaporative
light scattering detector (ELSD, Sedex LT-ELSD Model 80LT,
Sedere, France)”} 2}2H high pressure liquid chromatography
(HPLC, Shimadzu Corp., Kyoto, Japan)E- 0|-8-5}%1t}. Column
oven¥} ELSD9] evaporation®] &= Z}Z} 40°Ce} 50°C, &
A 2.5 bar2 AASIEY. ZAHS hexane:iso-propanol
(3:1, v/v)ol| 1.0-8.0mg/mL 5= 2 £3}5}o] 20 pL FY5IA
o} HPLC ©o]54 €1+ 81 A (hexane:iso-propanol:acetic
acid:triethylamine = 81.42:17.00:1.50:0.08, v/v/v/v)2} €1 B
(iso-propanol:water:acetic acid:tricthylamine = 84.42:14.00:
1.50:0.08, v/v/v/v)O. 2 FAJ51o] gradient elution HI'HO 2 H
Attt &1 A= 0-3% F1HolA] 100%E A7k, ol
3-8E, 8-158, 15258 9 25408 =9t ZF2F 95%, 80%, 60%
2 20% Hl&E AAsIgTh 0% 458714 50%E Z7HA71 H,
80E7HA] 100%2 A-831t}. o549 3452 1.0 mL/min 2.
2 dAsiglth JAE BEEELE PE, PC, SMZ 0|85}
standard curves ZHAJ5tal, AlE9] QXA SRS fresh
weight 7|5 100g T mgl & ZHAsYIT E Alg= 33 §F
Balo] 2gon, ARE WET} BFUAR ehjolc

2.8 24E ZF

ZYUAHEY JAAEA] digt &4 ®RE International
Council for harmonization (ICH, 2022)2] 7}o]=g}Qlof ufet
Eo]A(specificity), Z1414(linearity), T7 % (sensitivity) S &
&sto] AFoI. FHAHES QIAEL Bolde 47
GC-FID2} HPLC-ELSDZ EA5t 3 ZnlE JHoA FZEZ
9] RTZ H|w5}o] AZ519. SHAHSS 12.5-400 pg/mL2)
%T 2 QA(PE, PC, SM)Z 1.95-500 pg/mLo] HE2 7
%3510 peak®] WA thet HFMS A5l S A8 &
AUAAL AL 27t 12} 3ot 23 T0] A3 ARAS
Ed)| AZstg.om, AAAS(coefficient of determination, R?)
£ AEsto] Brleksinh W= HESA (imit of detection,
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LOD)2} A7FsHA|(limit of quantification, LOQ)Z A55}%
ot ZFA® 67§ 22 GC-FID 9 HPLC-ELSD=E 243590
W, 7 B0l S58 22HE 190 peak WA FMOR
B3I EEHA (standard deviation, SD)E AFE5I9IT). B
F peak WA 27} 3334 108 Fajo] R 5= %S
Aitstion, g =5 XAt F 57 o EEEAS
Azxsto] HFHds Aottt A4
calibration curve, S)& ©]&35}o] LOD=

10xSD/S& A&}

7]1&7](slope of
3.3xSD/S, LOQ:=

2.9. SHAHELZ 2XEH ZHEEEE

24 240 AT ARHL ASHos BUHYS]
Aol Folg ZFA|E-G-(Imperial Dream XO All New Edition
3, Namyang Dairy Products Co., Ltd., Seoul, Korea)E W&
E XA EZZ T (in-house quality control, IHQC) A|EZ AA5}
Sk, Qobg ZARRE Zel2HE U AAUCE. PC, SM)
ZAo] ¥4 YA SAFHEZ [HQC AZ&E ZZ olg
Sick. $AE AV 993 QA B4 AL, o) B4 R atch)
oith ZAEF ARE 2 A9 Aaet 5Ue ALt £4
2740z Ha BAslett S folgt £xdoz 7=
slo] BAVLAE(QC char)S FA519100), )2 B3 B4
of PHAT YT It BAEEVY AR2E
T(mean)S FA0F T2 3H (upper/lower control line,
UCL/LCL)?} ZX|SHA|(upper/lower action line, UAL/LAL)E
AFEsto] A8t (Lim 5, 2025). S73ke] FERIAI(UCL-
LCL) ofyfo] jA|5t= B-lvt s Hix|2] &4 A3E &
agk Ao WSS

E

X

2.10. EAHA2/

A8 Ailof tjgt EAEA- Statistical analysis system 9.4
(SAS Institute, Inc., Cary, NC, USA)S Alg5}o] EARLA
(ANOVAYE A3t} Sh117]9t 92l37] Al% 7ke] Aol
9 %2 A%o] tE 8974 2}ol Student’s t-test=, ZF A|F
9] 719] 594 A}o]+= Duncan’s multiple range test2 HA
SHth B HlolE 9 SAA #9442 p<0.05 $EolA B
SHitt.

3.1. £&] L4484 XAlgl gfgf

L2719 719 &, &, 9, FE F9lo Hgt .
o] A - 29 i 9 A %%% Table 1°] AA5IT &
2 A 9eln7|9 §117]9] B, B, 9§ R9jo] $8 geke 77
73.92-78.28%%2} 75.26-76.97%, 7@ 4 B9 & e 27
52.60%2} 60.23%0]ict. QB o] T LH T
QoA ZHaste] eEa7]Y] B¢ &, &, 9 F
67.03%, B17]= 53.67-56.95%0°]11
38.27%%2} 37. 19%0] lth. @& o] —rA =, 5 9 E‘%HOM
L od117|9] &8 o] Gur|HY 8930w =9ron}
(p<0.05), A4 FERollA= F&1 Zol7t YUATHp>0.05).

ZA 2 9 F o] A - 3ot Heo UJrE} oAl
Aol Bolrh. 28] A 21719 B17]9) B, B, ¢ 290
Z A} gk Z47F 2.88-6.03%2} 2.92-6.02%° ]J_ A4 59
ol A= 22t 59.44%2} 35.01%= =UTHp<0.05). 53] &, 9,
AARR0NA 2217]9] ZAM S Har|Eet 247 1.69

-+

Table 1. Water and crude lipid contents in raw and oven-roasted duck and chicken cuts

Cuts Treatment Water content (%) Crude lipid content (%) Cooking loss (%)
Duck Chicken Duck Chicken Duck Chicken

Neck Raw 78.28+0.39V%) 75 26:+0.48° 2.88+0.04° 6.02+0.09™ 23.92+1.79° 37.63+1.79™°
Oven-roasted ~ 67.03+0.42™° 55.19+0.45® 3.77+0.12° 10.51£0.12™°

Drumette  Raw 73.92+0.87° 76.97+0.96™* 6.03+0.37"° 3.5620.04° 31.64+2.40° 39.22+0.61"°
Oven-roasted  62.03+0.42"" 56.95+0.42° 5.36+0.45° 6.19+0.3759°

Wing Raw 76.70£1.95° 76.45+0.54° 3.37+£0.30N5¢ 2.9240.15° 33.85+1.88"°  39.48+1.72°
Oven-roasted  62.71£0.96™ 53.67+1.76° 4.58+0.43° 6.63+0.02"°

Skin Raw 52.60+0.95° 60.23+1.80"° 59.44+5.92™ 35.01+1.52° 51.61£0.55M  4821+1.58"
Oven-roasted ~ 38.27+1.28%5¢ 37.19+0.95° 39.75+1.99° 42.58£1.31™°

DAll values are meantSD (n=3).
Y'Indicates a significant difference between duck and chicken cuts within the same row, as determined by Student’s t-test at p<0.05.

*Different superscript letters (*°) within the same row indicate significant differences at p<0.05 according to Duncan’s multiple range test. In the case

of cooking loss, different letters indicate significant differences between cuts.
NS, not significant by Student’s t-test.

484

https://doi.org/10.11002/fsp.2026.33.3.480



Food Sci. Preserv., 33(3) (2026)

Hil, 1158, 1.708] E3{Th(p<0.05). & o] & 2i17]9]
2y} 9 Bolo] x4} skeko 7kzk 131619} 1.36] 27161
I, HiUle BE R4 12222274 FH 08 F71613d

S, @ o] oA 9 FF WIS Brksk] s £
2] SAES 4RSS d3 efar]9 %, %, P AARRoNA
Z¥zZF 23.92%-51.61%9 £4E8S, BiV|oAE 37.63%-
48.21%9] £AES Hol(Table 1), & l A4 RoNA 7Ht
=2 SAES YERIH ol=d 27 é AE S7h= 2 9]
H 5 = S8 M &8H A 4RV 20 2HE
|EE0] AR T Havt 4% 202 A7

QF o] & R T Aalt 2AM FY T 2
£ o] oA Rejedo] WAEL o] FEEHUA F
T A o] AtiA e R 7t AR gd 52
&% =7t EEAEE DB Yot A & 27(% - 99
= S 2R 92 47 70.8%2} 10.53%0]%12H, @
B Jo] & LB Tl 59 5%F Z+AGHUHE 2 dke
14.08%%Z Z715t 2102 HEIEJCHRDA, 2025). 2 A7
Mz 28 & 8 Y] 3as} g 2A ol F7tst
AsFe YeRtou}, A ek DBRL YA BAE Q)
. Ol A7t REAEEE DBY Aae B3 9 9o A4
2 A RE 7[Eo R BAHE HY, £ oA AEE
Ag AEE EA5H97] fEo2 YZETHRDA, 2025).

l‘l(‘

‘fé
»

[

2 o £ rlr

3.2. Ze|AHZE gEf

Q81719 FHAHE P2 156.70-368.69 mg/100 g
FW HIQIE, & 2971 7F) =1 9, &, 44 799 o=
80140l Zo|2 K rhp<0.05) (Table 2). Hi17]2] S AE|

£ T2 209.90-307.30 mg/100 g FW H92, 23} 2 29
oM FolFoE w1, At § 79 &0 KOS Ao]
AHp<0.05). & o] & 2&7]= > 9, 5> 7
A TR FAHOR £I(p<0.05), HIV= 5> 9 > Ad
& AR FAHOR 3 TH(p<0.05). 2811719 BE F-eiet
Ha17]9] Z3h Bl S LEE FFE o Fol A o
H] #OH O R 571o0l(p<0.05, Table 2), 2231719 &, 3,
9, A 799 2HLEE FFL 42 1828, 1618, 141
i, 1.578] S7Fola, S ZH2 1.9949), 1.038H, 2.49HH,
1259 S71s9lct. ol Ak |alv|9h 28i71E 71,
F71, 71, 471, F71), 2AE 5 gt gHoR 71d 22
3¢ SHLEE FFol STIRITHE Lee 5(2015)9] Kot
LAY,

E3, 08 o] © Al8o] 2AM 7]E(me/g lipid) 08 Z
HAHE AFe AR Aa(Table 2), 27131719 &, &, 9
I A 2= 28 T 139490, 1.448Y, 1.084}, 2.434} Z7},
217 1.154), 1.784), 1.108), 1.024] Z7}519ch o8 +
o] F AR FW 71& FHAHE I S7HF0] =AY 71E
Hot 37 vehd A2, o o] F 7 24 nE 55
FI7F FW ol 24 wHg=97] vEo s gzhec, whd
A 71E 2 FE da) 9FE WAk FEE AT
ZHLHES] B vk WIS WHFF2Z T7HE0] B
Aoz A vepttt. B 22 § 8&9 A AA 14

oAl A FE2EE0] B EAHUZ 7FsE0l Al 27
T SHLHE FF Hshe a2 &40 o’ 55 Aot A
Kl % 9] EHR] gFo= Azd.

HZAEAR(MOHW, 2025)¢ =gt o] FEAHE 43%‘4
of = &% 3 oAt W AlgiZAs) 5] =7} AL

N

FN

Table 2. Cholesterol contents in raw and oven-roasted duck and chicken cuts (mg/100 g FW)

Type Treatment Cuts
Neck Drumette Wing Skin
Duck Raw 199.31+4.86" 368.69+42.70>™ 296.27+70.57" 156.70+£25.43"
(69.24+1. 71y (67.58+6.93)*" (88.28+24.36) (2.57+0.34)°
Oven-roasted 363.20+1.14™° 592.18+94.77"*" 418.71£72.40™ 2453943147

(96.52+3.13) " (97.15+18.57)" (94.97+22.52)* (6.25+1.00)"
Chicken Raw 307.30+29.46" 276.36+8.99" 209.90+0.34° 265.15+30.06>"
(50.81+4.53)° (44.75+2.55)° (71.88+3.48)" (7.67+0.80)*

611.81+51.45%
(58.32+4.77)°

Oven-roasted

283.40+5.94°
(79.72+1.43)"

332.46+51.36%"
(7.84£1.17)

522.80+£5.05™°
(78.89+0.91)"

DAll values are meantSD (n=3).

IValues in parentheses are expressed as cholesterol contents on a lipid basis (mg/g lipid).

Different superscript letters (*%) within the same row indicate significant differences at p<0.05 according to Duncan’s multiple range test.
YMndicates a significant difference between duck and chicken samples within the same treatment and cut, as determined by Student’s t-test at p<0.05.
Indicates a significant difference between raw and oven-roasted samples within the same column for duck or chicken, as determined by Student’s

t-test at p<0.05.
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ejstol, 194] o4} 4919] FeAEE HHHE 300 myiday
ostz Ansia e

3.3 Xt £

Q1719 F8 AR ZHAKCI8:1n9, 43.1-51.7%),
| EAKC16:0, 21.0-23.8%), 2= AHC18:2n-6¢, 13.2-18.0%),
AH|OF2AKC18:0, 5.5-10.8%)2.&2 FLAE|o] UTH(Table 3).
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(43.1-44.6%) HT} 1.14-1.16H] =& 220|Arkp<0.05). ZE
IES}A R A (unsaturated fatty acid, USFA) $FF2 67.1-70.1%
o]11, IESFR|WHAk(saturated fatty acid, SFA) =S 29.9-
32.9%, GUEZ 35X 94 monounsaturated fatty acids, MUFA)
L 46.6%-55.9%0191TF. 91 ¥l A3, SFA TS = 2
1014 714 1(32.9%), USFA B& A2 gJolA] 714
EUTHT0.1%). F17]9] F8 AHARS ZH|4H43.8-46.4%),
T EAK23.8-24.9%), 2EFAK13.9-15.0%), DO EAKHCI6:,
6.6-7.1%), 2E|oF2AK(5.1-6.3%) 2.2, o] & A|HFAto] AA| A
WA 2449 RS AA[stqich F91E vl A, Ze4t
Soe A0 HYolA d64% AV k1, B, 2, 9 29
(43.8-44.4%)HTt FOH 02 &2 $F0]rH(p<0.05).

£9], §a7]004 = Zr|E4K6.6-7.1%) 9] H]E&o] 221
71(2.2-3.4%)°l| H|3] AH O 2 ETHTable 3). Kweon 5
(1995)= Tu|EditeE Ha7|olA F5EA, ES, +44bat
FACKEA, gethel wet g Atol7t glom, §35] &4
(Broiler)2] AL 6.95%, 7+SAMS 4.8%2 H 59T &
U EF 4R Fu|EAo] A9-E3X3B} HHE-S F5f A= Al
oz, AR U 2§ W) A4 A BelE 59
stearoyl-CoA desaturase &40l whet 1 glefo] d&kd 4= 9l
TH(NtambiZ} Miyazaki, 2004).

Q8 0] F e|Tsl0} HIo] Hehd AP 24 2
@) A3} vl Tafo] 20 ] BRE A, A 5
T Hgol= W37t AUt 53] MUFAE E3l5t= USFAQ
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ol i 27| A ol5AdS EARE EXIPA|HA o]
ARgtElo] HAFtE 7FsAdol Utk ol#et Z¥= Xiong &
(2020)°] HAL7|E 50-100°Co|A 7}EstE o 7HE =7}
S7Fd45 SFA & F7Fstal MUFASL PUFA 32 7
259 SS Hagh Anet fAkskgith E3E, A1 Akl 2] #4
thiobarbituric acid reactive substances (TBARS) %2} hydroxyl
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9] AHpik AbSprE RAJHIO] FFE HHSZ AARRITH
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L2|31719F §i17]9] 8 IAAL PE, PC, SMe& 74
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Ho] 91, FAEE, &5, 9, A%) AN 2447 FAAE
FFE W HHE EATK(Table 4). FAAE FFE 271
71(184.9-668.3 mg/100 g)7} ©117](87.1-475.5 mg/100 g) K.
o =2 APl 59] 9, &, A B0l fYHor =2
TS UEPATH(p<0.05). 2 Fo] Fofl= tiFEo] Feof
A FRAAE ghgo] T7Foke AFE Eoler, ol 71E 3
% FE &4o E 5% et I Axd 12 B3 2l
o QIAHY & #@Eo| VI TR BZE
A o] XA T HlgL 2 A 25 B2YE, B,
DollA 2B 1717} 4.64-16.89%, H117]7} 5.21-8.37%= Y
EfL} 290 mhe} ZolE Bt E3] 23t o RYofAE &
2177 A7) ET w2 HES BY oY, & FdA= 4
Ao g o ugS Ytk A4 QoA ufe e v
(2817, 0.31%; ¥17], 0.25%)S ET}. o= ZAAEY
7F A ko] £l thFRo] A OR A o] qlo]
RIAAL] Jh A Hlgo] ¥7] Yo WHrh QF o] &
A ofH] Q1A H[&2 E F9jol|A Z7etA=t(Y Al
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& 2o AHor JEoa, £ AFoANE XE & &
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F8 IAH F PC= &5 B9/ 44 F-Hof vlsf @0
=2 gers yehdlth 28 A PC e 2, &, o EYoA
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712 79.8-847%E =2 BHH, A F9lolA= 247 32.6%%
40.4%% FAS] FUTH(p<0.05). ol= PC7} &5 A ZHS +
o= F9 A AEAE §Hgdsh= Zoz wE PEE=
PCO] o]o] & HAZ FH3et AAHE, 2 A PE TF2 7}
=5 SR F9ol wet §-9HQl Afolg EYH O (p<0.05),
A A tiu] PE H[&2 5 F9Ht 74 F9lolA dA |
1, §9] 28|17] 9 FHolA JHHOR w2 HFS YE
Jth. QF o] & PE T2 tfHEO] FL|oA F71519
om, o2j17] 5 4 A4 oA KA F7PF FHEE A
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5 7 9 £ wgt {9FQl AlolE YERon, 2
A Q177 AV ELh B2 ATFE B Th(p<0.05).
A4 tfH] SM H[&2 MY o 10% m|tollou Ad 7
AollA] AiFoz &9k, 98 Fo] & ffrEo] HejofA
SM §lefo| Z71ol= A3S E I tHTable 4). Ferioli?} Caboni
(2010)2 17| 7isAa} ohe)ake] QA ke Z¥7f 384.2-
470.4 mg/100 g} 561.9-602.6 mg/100 go|1, PCS} PE7} A
A AR oF 73-80%F AAZTIL st o, o] &

A9k AL

= i
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Table 3. The fatty acid composition of raw and oven-roasted duck and chicken cuts (area%o)

Fatty acid Type Treatment Cuts
Neck Drumette Wing Skin
C16:0 Duck Raw 21.0+0.202 23.8+0.2° 23.0+0.1N9< 23.4£0.1°
Oven-roasted 22.240.1™4 24,2+0.3N52 23.0+0.1° 23.9+0.07°
Chicken Raw 24.3£0.1° 24.4£0.0° 23.8+0.1° 24.9+0.2°
Oven-roasted 25.6£0.2"° 26.0+0.1°° 24.9+0.1™4 26.3+0.1"°°
C16:1 Duck Raw 2.2+0.1N5¢ 2.9+0.1"° 2.8+0.0N° 3.440.0™
Oven-roasted 2.1+0.0° 2.340.0° 2.8+0.0% 2.1+0.0°
Chicken Raw 6.6£0.0"° 6.8+0.1N5° 7.0£0.1° 7.1£0.0™
Oven-roasted 6.4%0.0° 6.7+0.0° 7.4+0.0™ 6.4%0.0°
C18:0 Duck Raw 10.8+0.4™5% 6.5+0.1° 7.420.17N5° 5.540.1¢
Oven-roasted 10.3+0.2° 7.8+0.2"° 7.4+0.1° 6.9+0.0™
Chicken Raw 6.320.0 5.5+0.1° 5.8+0.1° 5.120.0°
Oven-roasted 7.240.1 6.3£0.0"° 6.3£0.0™° 6.240.0"°
C18:1n-9 Duck Raw 44503 44.6+0.3N5° 43.1£0.2N5¢ 51.7£0.1°*
Oven-roasted 41.6+0.2¢ 44,0+0.4° 43.140.2° 45.8+0.1°
Chicken Raw 43.9+0.1"° 44.4+0.1°° 43.8+0.3%5¢ 46.4+0.0"
Oven-roasted 42.6+0.1¢ 44.0+0.1° 43.7+0.1° 45.3+0.1*
C18:2n-6¢ Duck Raw 14.9+0.3° 16.9+0.1N5° 18.0+£0.0N5* 13.2+0.0¢
Oven-roasted 16.6+0.1"° 16.8+1.0° 18.0+0.0° 18.1+0.1"*
Chicken Raw 14.9£0.1 14.7+0.17° 15.0+0.1* 13.9+0.0"°
Oven-roasted 14.2+0.1° 13.6£0.1° 13.940.1° 13.0+0.0°
C20:4n-6 Duck Raw 3.5+0.3" 2.3+0.1"° 2.6+0.178° 0.3+0.0°
Oven-roasted 4.0+0.1 1.9+0.2° 2.6+0.1° 0.5+0.0"¢
Chicken Raw 12+0.0"° 1.1£0.0"° 1.30.1°* 0.2:£0.0™4
Oven-roasted 1.120.0° 0.6+0.0° 0.9+0.0° 0.240.0°
Other fatty acids ~ Duck Raw 3.1£0.5" 3.0£0.0N80 3.2+0.0N5¢ 2.5+0.3°
Oven-roasted 3.2+0.0N50 3.1£0.0c 3.2+0.0° 2.7+0.0N8¢
Chicken Raw 2.8+0.0° 3.1£0.0"° 3.240.0™ 2.4+0.2°
Oven-roasted 2.9+0.0" 2.8+0.0° 3.0£0.1° 2.7+0.1N54
YSFAY Duck Raw 32.9£0.7° 31.3+0.2° 31.4+0.1N5° 29.9+0.2°
Oven-roasted 33.5+0.20%4 33.1£0.5" 31.4+0.1° 31.9+0.17°
Chicken Raw 31.5+0.1° 30.840.1° 30.5+0.1° 30.9+0.2°
Oven-roasted 33.6+0.1"° 33.240.1"° 32.140.1"¢ 33.4+0.1"°
SUSFA® Duck Raw 67.1+0.7°5¢ 68.7+0.2"° 68.6+0.1°5° 70.1£0.2™
Oven-roasted 66.5+0.2° 66.9+0.5° 68.6+0.1° 68.10.1°
Chicken Raw 68.6+0.1°° 69.2+0.1°° 69.6+0.1"* 69.1£0.2"°
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(continued)
Fatty acid Type Treatment Cuts
Neck Drumette Wing Skin
Oven-roasted 66.4+0.1° 66.8+0.1° 67.9+£0.1° 66.6+0.1°
YMUFA® Duck Raw 47.3£0.2"° 48.2+0.3" 46.6£0.2N4 55.9+0.1™
Oven-roasted 44.4+0.2¢ 47.0+0.3° 46.6+0.2° 48.7+0.0°
Chicken Raw 51.240.1%¢ 52.1+0.17° 51.8+0.4° 54.2+0.1"°
Oven-roasted 49.9+0.1° 51.4+0.1° 51.9+0.0N° 52.5+0.1°
YPUFA® Duck Raw 19.8+0.6° 20.5+0.2N80 22.0+0.1N52 14.2+0.3¢
Oven-roasted 22.140.2"* 19.9+0.8° 22.0+0.1° 19.5£0.17°
Chicken Raw 17.3+0.1"° 17.2+0.1°° 17.8+0.2"* 15.0+0.1°°
Oven-roasted 16.5+0.1° 15.4+0.1° 16.0+0.1° 14.1+0.1¢

DAIl values are mean+SD (n=3).

IDifferent superscript letters (*%) within the same row indicate significant differences at p<0.05 according to Duncan’s multiple range test.
NS, not significant difference by Student’s t-test.

Indicates a significant difference between raw and roasted samples within the same column, as determined by Student’s t-test at p<0.05.
JSFA, saturated fatty acid; USFA, unsaturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.

Table 4. The phospholipid contents in raw and oven-roasted duck and chicken cut

Type Phospholipid (mg/100g FW) Total PL content (%)
3 5 5 o in crude fat
PE PC SM! Total PL
Duck Chicken Duck Chicken Duck Chicken Duck Chicken Duck Chicken
Neck Raw 15.7 49.7 218.9 250.4 12.1 13.8 246.7 313.8 8.57 521
+0299 49 4™ +2.8° £23. 1892 40.1¢ +].20N8a £2.7° +26.7"
Oven-roasted  85.4 73.1 378.7 375.7 23.6 26.8 487.7 4755 12.94 452
2.7 4540 +252 NS¢ 480 +0.7¢ £1.0"™ 2850 4137
Drumette  Raw 38.0 24.8 230.8 185.8 10.7 8.8 279.6 219.3 4.64 6.16
+1.5™ +1.44 +4.8™° +11.0° +0.6™° +0.1° +2.6™ +12.3°
Oven-roasted  91.8 28.7 536.7 182.8 39.9 12.8 668.3 224.4 12.47 3.63
+3.1"% +£2.4° +11.0™*  +14.3° +0.9™ +0.74 +15.0™ £17.3°
Wing Raw 101.5 303 439.8 204.5 27.8 9.5 569.1 2443 16.89 8.37
+9.9% +1.8° +33.9™  +44° £2.5™° +0.8° +463  16.6°
Oven-roasted 71.4 46.3 418.0 338.6 29.9 194 519.4 404.2 11.34 6.10
+1.6™¢ +2.3° +4.2"° +20.1° +0.8™¢ +1.3° +6.6™ +23.7°
Skin Raw 91.9 36.4 60.2 352 329 15.6 184.9 87.1 0.31 0.25
+7.2 £1.8° +£5.6 £2.0° +1.6™ £1.9* +144™  +56°
Oven-roasted  97.3 45.7 135.6 89.6 53.5 26.8 286.3 162.1 0.72 0.38
+3.1™ 2.0 +3.3% +2.3¢ +1.2" +1.8 +1.0™° +1.14

YPE, phosphatidylethanolamine; PC, phosphatidylcholine; SM, sphingomyelin; Total PL, total phospholipid.

YAll values are meantSD (n=3).

Different superscript letters (*%) within the same row indicate significant differences at p<0.05 according to Duncan’s multiple range test.

YIndicates a significant difference between duck and chicken for each PL (PE, PC, SM, and Total PL) within the same row, as determined by Student’s
t-test at p<0.05.

NS, not significant difference by Student’s t-test.
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PCE 7HaF 2 gyt $79 245 Axdt &350 FH
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%] QJth(Weihrauch 5, 1983; Zheng 5, 2019).
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Table 5. Method validation for phospholipid and cholesterol analysis

Linearity Sensitivity
Calibration curve Calibration range Coefficient of LOD LOQ
(ng/mL) determination (R?) (ng/mL of (ng/mL of
solvent)" solvent)?
Phospholipid PEY y = 14212x* + 11656x - 62,7277 1.95-500 0.9998 0.50 12
pC? y = 16.22x> + 8064x - 25,149" 1.95-500 0.9999 0.28 0.84
SMY  y = 11.72x* + 9011x - 27,295 1.95-500 0.9998 0.22 0.63
Cholesterol y = 10.416x - 0.0323” 12.5-400 0.9998 0.18 0.91

YLOD, limit of detection.
JLOQ, limit of quantification.

JPE, phosphatidylethanolamine; PC, phosphatidylcholine; SM, sphingomyelin.
“The calibration curve was expressed as y = ax® + bx + c, where represents the peak area and x denotes the concentration (ug/mL).

JThe calibration curve was expressed as y = ax + b, where represents the peak area and x denotes the concentration (ug/mL).
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Fig. 2. HPLC-ELSD chromatogram of phospholipid of standards, and duck and chicken meat. (A), Standard mixture comprising PE,
PC, SM; (B), chicken drumette (a) raw, (b) oven-roasted; (C), chicken wing (a) raw, (b) oven-roasted; (D), duck drumette (a) raw,

(b) oven-roasted; (E) duck wing (a) raw, (b) oven-roasted.
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Fig. 3. Quality control chart for cholesterol and phospholipids analysis using infant formula. (A), Cholesterol content in infant formula;
(B), phosphatidylethanolamine; (PE), content in infant formula; (C), phosphatidylcholine; (PC), content in infant formula; (D)
sphingomyelin content in infant formula; UAL, upper action line; UCL, upper control line; LCL, lower control line; LAL, lower action line.
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