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Abstract The lipid profile of ten common pork cuts, six special cuts, and one processed pork was
analyzed and compared before and after boiling. The crude fat and cholesterol contents ranged from
2.51% to 43.57% and from 47.86 to 178.05 mg/100 g, respectively. After boiling, these values
ranged from 0.83% to 49.76% and from 6.66 to 246.05 mg/100 g, showing either an increase or
decrease depending on the pork cut. The phospholipids consisted of phosphatidylethanolamine (PE),
phosphatidylcholine (PC), sphingomyelin (SM), lyso-phosphatidylethanolamine (LPE), and lyso-
phosphatidylcholine (LPC). Among these, PC had the highest concentration (1.62-429.17 mg/100
g), followed by PE and SM. LPE and LPC were either present in trace amounts or undetectable
in certain cuts. The total phospholipid content tended to increase after boiling. The major fatty acids
were oleic acid (38.2-49.9%), palmitic acid (22.0-27.7%), linoleic acid (6.3-17.4%), and stearic acid
(6.1-12.8%), showing a similar composition before and after boiling. The specificity, linearity,
sensitivity, precision, and accuracy of the analytical methods were validated to ensure the reliability
of cholesterol and phospholipid measurements. These findings provide standardized data on the lipid
profiles of different pork cuts after boiling, serving as a valuable reference for future research and
industrial applications.

Keywords pork cut, cholesterol, phospholipid, fatty acid, method validation

1. MZ2

HAIL7 e FHolM 7 Bol &HEE SFREA, Ga7]9F Hal7|Hot 4B|go] oF 26f Tt
(AT FIS, 2023). S7< Sy 220 8 FodoH, &7 77143 venlE Zashal 3
T 53] HAa7]= B SRk Blasto] vler B,o] ol w2E, 7HRS] 100 g3 HIEH B, O
oFol 0.6 mgo. 2, Hil7|et Hai7]d Hs| of 4-78) EOoH, o] HERI B, 3% AR HFF
(0.9-1.2 mg/day; MHW, 2021)9] °F 50%E S5A12 5 Q. ¥EH B2 955 oY % ¥495
9 A3t glen, 29 A A A4S 3 AA Bl 23T o+ Atk (Mrowicka 5, 2023).
3L, HjA 7)ol = AdH]E(Selenium, Se)°] 26 pg /100 g TrE 0] 31oH, HIL7|9F 4]a17]o] vl
1.2-1.44) &2 $E0|th(Lombardi -5, 2005). w2 PAIE TS 270 JAsh= 237t 3
(Woo®} Lim, 2017), 29 A 54 3gtE 4L S8t A8, o, #dd 59 29 T4
AdLS 72 & Atk(Arthur 5, 2003; Ferreira %, 2021). ¥4, Sjx]117]9] A9} gk of
22 g/100 g & Sa17]9F 37]of ¥lsf oF 1.5-2¥ &2 $FOR(RDA, 2024), It HF A B
FH2HE B AT FF S7H= oo £ Ao AF AF7F a7dH

190 The former name of Food Science and Preservation was Korean J. Food Preserv. (ISSN: 1738-7248, eISSN: 2287-7428).


https://crossmark.crossref.org/dialog/?doi=10.11002/fsp.2025.32.2.190&domain=pdf&date_stamp=2025-4-30

Food Sci. Preserv., 32(2) (2025)

A2 SEAIEC] A4te] oAHE ZAotH SREEA A
W 8 oA dolt. &7o] AARS 1A A7 et A
AL AT, S50 A, F U 247 59| FAE Ao
S8% Q40|t(Hur 5, 2005). HA|3L7]9] 8 AAR T
SHR|RPAO] palmitic acid(C16:0, 23.46%)%} stearic acid(C18:0,
12.53%), EZ3}A]HHAIQI oleic acid(C18:1, n-9, 37.98%)%F
linoleic acid(C18:2, n-6, 13.89%)°]t}(Jang 5, 2017; RDA,
2024). ZIFAAR Shgo] =2 AES Aot HdHotH ded
AGAE FEE 4= 9l 2 (Funaki, 2009), linoleic acid 5 T+
PR} A Bl TS AES M BY A %o
oF Aetd A 59 a7t Utk (Summers 5, 2002). E|
AHEL 55 249 33 sterolZ A (Patterson, 2009) AHE
(sterol)o] S}o]|=ZA]7](hydroxyl group, -OH)2} E3}ea A}
S=2 FAH0] 2 (Norum 5, 1983), AlZH, 2= thAL
S AWl HiAF 2ol S85HA TofRith. 18y, SHAHES
ot AFSHE, B, HITE 5 AUBS I 4= Qlo] F25t
o] 43 g 97}t YrkKim 5, 2002; Shim 5, 2006). H] 1
719] EYAHE FFL B 63 mg/100 gO & OFA], ZH] &
gut FoART 71, F4 5 W BI04 ETHRDA, 2024,
Yang¥} Ko, 2010).

AADE AES AL olFE T2 £ A L4TA
hydrophilic head®} hydrophobic fatty acid chaing 7} %3
uj A EZ}ol glycerophospholipid?} sphingolipid®2 s
ot A 1719 F8 QAXEL phosphatidylcholine(PC)Z}
phosphatidylethanolamine(PE) 2.2 A Ax]A2] oF 70%E At
5P Hof| wg} sphingomyelin(SM), lyso-phosphatidylcholine
(LPC) 52 AF 355} (Boselli 5, 2008; Duan 5, 2024).
PCE AH7HDuric 5, 2012), ¥ &4 9 7918 2] A4
(Zhou 5, 2016), PEx= A|ZH] 954 Z7HDawaliby 5,
2016), SM2 @3 ZHAHE, 7+ AE 4 4 AT T4
(Norris &, 2016; Stein 5, 1976; Yamauchi 5, 2016) & Z&
a3 fAof B3 (Norris 5, 2016). LPC= B4 Hiof
A DHA 55 95t 24HHY 93(Guemez-Gamboa -5,
2015), docosahexaenoic acid(22:6) 2 arachidonic acid(20:4)
o] BSERZAWA oA 4% FEATAE AMEE 5 3
TH(Huang 5, 2010).

A 17 = 7FEEE & AFIEofoF 2t
719 @A, Fol, 223 4 A 59 7154 Fst
(Yang} Ko, 2010), 57] 59 AExze}t 47] 59
gl& v HA 7] (G4, AR, 59 28 Al A
E3td Hsto] tigt Atof SJshH, 4= el SA0IA &
S A S AT, AR AT S s S 9
T A7 A 2 S7HIRTH(YangZ} Ko, 2010;
Yang 5, 2009a; Yang G, 2009b). SHAHE oHF HIl=
F-9lof wt o, &3] HilolAe ol Sk, A
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A 2742 28 A59] Zol7} gATK(Yang® Ko, 2010; Yang
5, 2009a; Yang 5, 2009b).

A E ¥ dlojgHo] Al dut AHR} 9 HETLoA Fg
o Y BEE Agot = A7 T L AE A AL
(R&D)E Aot EHEZ AF 44| &4} 7] 4= 9l
ok E3L AT AAQL YA HFH B 59 Y 1S ARE
& 7Fsotthe JolA 1 F8740] Atk FUoAs w24
SHolA 1975378 7 REAFHERE DB 752 99 &
$3HE, Tld, A9, eyl 5 GFE 42719 HlolEHe]
AE IE3) YTHRDA, 2024). 1% HA17)E F2 AEA,
QHY 59 dnt Relot me|ay], S 59 HA | A
123 Hol, &t 59 7HsAlEl tigt A% & DBE A
Fotal glow, Au mRugde AR, A4 24, Z

SHE gFgos 755 o By, Hixa] st 5

we, M2

£2 29l0] g3t A mEnAs 948 R S £
w4 Qktek. Eat, HA17]9] Ut F9lok B4 290 A

n2a, 943 24 U 2e AR vEATE Aol
webd B 7o AE T B3] D B9 1053 55
59 6% W 1BS 152 4 2% F 240 29249
2 Y AR QKW 2L Bl RS, B4
o AHE RS ool FH2HST XY BHo] e 24
]?:I-] [e)
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2.1. deiig 2 Alef

A7) AlER ek F-291 #2117 (head), AT 7](skin),
3 A Gowls), A4 (belly), 9+ (tenderloin), AFElj(shank), 9F
o+2]4H(picnic), T8} At} (picnic with skin), Ft}e}4H(ham),
Zl(feet)t £ F-2IQ1 53 (duhangjeongsal), BAMEE
(gwanjasal), B (ppolsal), B (ppolhangjeongsal), 35}
A(seolhasal), B (deolmisal)T} 715521 Wo|A(bacon)&
ARESEATE A7 )= Al 24 ASolA 20241
oto], B Eof 2087t 41 AERE AFT & BV AA £
A7z EHfste] FASAT & ARG ST 1A
4ot #+&stettt.

&5l cholesterol, 5-o-cholestane, PE, PC, SM&
Sigma-Aldrich Co., Ltd.(St. Louis, MO, USA)°|A], lyso-
phosphatidylethanolamine(LPE)¥} LPC-2 Avanti Polar Lipids,
Inc.(Alabaster, AL, USA)ol|A] FLuli5}3it}. Triundecanoin(C11:0)
2 Nu-Chek Prep, Inc.(Elysian, MN, USA)Z+5-E 15}t
N,N-dimethylformamide(DMF)= Tokyo chemical industry
(Tokyo, Japan)OJ|A], hexamethyldisilazane®} chlorotrimethylsilane
+ Sigma-Aldrich Co., Ltd. 255 U5ttt Hexane, iso-
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propanol(IPA), water, acetic acid®} triethylamine< Fisher
Scientific Korea Ltd.(Incheon, Korea)ol4], n-heptane, chloroform,
methanol¥} sodium sulfatex= Samchun pure chemical(Seoul,

Korea)ofl A 43t 9iHt.

22 XXt ==

HA127](2.5 g)° folch &Y (24 mL, chloroform:methanol
=2:1, viv)T SF5 6 mLE T & 1,763 xgol|A] 1087¢
Q4] E2](Labogene 1248, Gyrozen Co, Ltd, Seoul, Korea)s}
1 SFEHS -H 3}t Chloroform 12 mL9} methanol 1 mL
£ do] £ ¥ ¢ %51, 2 FEHL sodium sulfate
columno| IAA +EY ECES AT F 2AN)E &

uhg AAST sEA

2.3. GC-MSE 0|25t SHAHZ FHA2A

HR| 17| FEAS] SYAHIE A cholesterol-trimethylsilyl
ether(TMS)]E HP-5ms column (25 m x 0.20 mm, 0.33 pm,
Agilent Technologies Inc, Santa Clara, CA, USA)°0| A2H%
Gas chromatography-mass spectrometry(GC-MS)-QP2010 Plus
(Shimadzu Corp, Kyoto, Japan)S Al&35lo] S AHE A
EX4E A5l Carrier gas+= helium(1 mL/min), injection
volume 2 pL(splitless mode), injector®] = 280°CE A
A5Hct. GC column oven &%= 250°CoA 10°C/minZ
290°C7HA] S-2A1A SEZE §A51A, 0.1°C/minZ 291°C7HA]
L2 AA 187 §X]5193c} MS9] interface®} ionization source
2E= 7} 300°Ce}E 260°CE A5t REAskd S A
H|E(cholesterol-TMS)2] AAJEA-L selected ion monitoring
(SIM) modeZ 3] A 0] AFm/z 73, 129, 255, 329,
368, 458) ElstiT.

2.4. UHPLC-MS/MSE 0|85t SHAEHE FE24

Poroshell 120 EC-C18 column(4.6 x 75mm, 2.7um, Agilent
Technologies Inc)?} Tandem MS (QTRAP 6500, AB Sciex,
Framingham, MA, USA)E A2kt Ultra high performance
liquid chromatography(UHPLC) (A1290 Infinity 1, Agilent
Technologies Inc)@} multiple reaction monitoring(MRM)
mode FE3tel BAAEEO RHEHS UAsHrk
Mobile phase®] o] acetonitrile(100%)E -85ttt =
A 1719] $ZA4H2 mg/mL in methanol)7} FZEZQ] 2
AHE(0.05 mg/mL in methanol) injector®]] 5 uL FY5}%
o S AHEY precursor ione 369.5 m/z ©]2, product ion
2 81.0, 95.0, 147.0, 161.1, 189.17} 257.1 m/z o] 202 A
sttt AlR9] FHAHE sgots 139 relative ratio
(peak area of each product ion/the smallest peak area)= -5}
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2.5. GC-FIDE 0[&3t ZdHAHZE FEF4

F2H ZA%(1 mg/mL DMF)°] hexamethyldisilazane(0.2
mL)2} chlorotrimethylsilane(0.1 mL)& &7}l 30&7F wHk
T 1587 ALoA LA SKcholesterol-TMS) ;}Oﬂr/} BIA=E
HFF-89(5-a-cholestene in heptane) 1 mLY} $F4 10 mLE

27t %d'b‘}_l_’_ ArZMS 3t & sodium sulfate columnE &
TN St BeBS ARSI, HA77] 2 3910 24
AHE ?QE*—‘?—@.S_ HP-ULTRA 2 column(25 m x 0.20 mm,
0.33 um, Agilent Technologies Inc)¥} flame ionization detector
(FID)E A2t GC(GC 2010 plus, Shimadzu Corp)E ARES
At GC injector?} detector 2= Z}Z} 280°C2} 300°C= A
A5}, column oven &= 260°CoJ|A] 257F 9-X|st & 10°C/min
O F 285°C7MA| S2A1A 1587 FA|519it}. Carrier gas=
Ny(0.6 mL/min)E ARESIGITE SHAHE HF89(0.3125-
200.00 pg/mL)S GZA|3k5l0o] standard curveE A &, A
79 FHAHE AFE my100 gO = AAFSHAL, 33] v A
Aste] st BEEAe o

2.6. HPLC-ELSDE o/&5}

H R 12719] 91X AL LiChrospher 100 Diol column(250 x
4 mm, 5 pm, Merck, Darmstadt, Germany)2} evaporative light
scattering detector(ELSD)(Sedex LT-ELSD Model 80LT,
Sedere, Alfortville, France)S #&8t HPLC(Shimadzu Corp)
2 34 9 AF BASHE Ovend} drift tube 2=+ 242}
40°C9} 50°C, Npy= 2.5 bar, 0|54 §42 1.0 mL/min,
injection volume2 20 pLZ AASIYE 2&2H AL
hexane:iso-propanol(IPA) -£1(3:1, v/v)° 3.0-6.0 mg/mL &
T2 —8—3]1/\]7311]- Mobile phase®] 7]-&7] &2](gradient elution)
o] ARRE o] ZARS 2ufj(A); hexane:IPA:acetic acid:triethylamine
=81.42:17.00:1.50:0.08(v/v/v/v)2} £1}(B); IPA:water:acetic
acid'triethylamine:84 42:14.00:1.50:0.08(v/v/v/v)0| 1L, S1l(A)
HS-S 100%(0-35), 95%(3-81), 80%(8-151), 60%(15-25
1), 20%(25-40T) 50%(40-455), 100%(45-805)8 A5}
At} 9124 BZEA9l PE, PC, SM, LPCS} LPES] tfat A
g I3AS 92 T ARY ARAE FFE mg/100 go 2 5t
T, 33] WHEstel RS

IR B

2.7. GC-FIDS O}t Xt =& 24

HA 7] F& AR50 mg), triundecanoin(HE-EZEZ,
C11:0, 5 mg)2} methanolic NaOH(0.5N, 1.5 mL)ZE conical
tubeO]| 7‘<47]-6]-01 187 &35} saponification(85°C, 1055}
At ¥ZF 3 boron trifluoride(BF;) in methanol 2 mLE &7}

https://doi.org/10.11002/fsp.2025.32.2.190
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5ko] 187k WHSE T methylation(85°C, 1082 3F94t}. Iso-
octane 2 mL2} E3} NaCl 1 mLE &35t & 1,224 xgoflA]
SEZF QAT T AZARE FHe) sodium sulfate columno] &
FAF . Azl AAl 24 B4 SP™-2560 column(100
m x 0.25 mm, 0.2 um, Supelco Inc., Bellfonte, PA, USA)2}
FID7} A&e GCE o]-&5F%tH(Baekd} Lee, 2021). Carrier
gas+= Ny(1 mL/min), split ratiot= 100:1, injector?} detector®] 2
L= 717} 25009} 260°C A3 GC oven 2= 100°CO]|
A SEZE 9], 4°C/min2] SEZ 240°C7HA] $2A171 & 40
BE7F X319t} Standard fatty acids mixture(Nu-Check Prep
Inc., Elysian, MN, USA)2 543t 279] GC-FIDZ £43t
& AL chromatogram®] retention time¥} H|w5to] A|F9] |
HFAFS: identificationSt & At 2] 3] H&(area% of the total
fatty acids)2 F3Hct. 38] WHE ZAste] W EERAE
ek ol

2.8 24E &F

ZH2HET XA £ ¥ International Council
for Harmonization(ICH, 2022)9] 7}o]=2}Q1o] w2} linearity
(AAA]), specificity(E0°]4)), sensitivity([7E), accuracy(
M), precision(JLE)E L&t FSSFATHICH. 2022).

2.8.1. E0|Y(specificity)et ZMM(linearity) HS

S AEE AR FA9] Eolid& Z7F GC-FIDZ HPLC-
ELSDOf| A 9-& chromatogram©l| A E&5729)] retention time
(RT)S H|uwsto] FAFsIh. FHAHE EEEH2 031-
200.00 pg/mL, 914A % PE, PC, SMi} LPCO] EZEHC
1.95-500.00 pug/mL, LPE 3842 3.91-500.00 ug/mL2] 5
E2 A|Fsto] peak WA gt AFAL A/JSHAHChoi
5, 2024; Lee 5, 2024). 2261 B410) RS 13} 3
a5, A 49 AL 23 o] AP 3 AEAZ B0l
AEIAGAT, AWARR)E Foto] B

2.8.2. DIZtM(sensitivity), 2Hd(accuracy)t UM (precision)
Farsy

FE2HET AAE EAHY RS AEFA(limit of
detection, LOD)2} AZF5HA|(limit of quantification, LOQ)Z
Attt A A& (670)E 242 GC-FIDSF HPLC-ELSD
& BX5}o] AL chromatogram®] peak HA O & Hiy} HE
HAKSD)E AlAbetal, #4 W9 background BRSO Tk
RZHAE 74513 Peak Bt WA 2+ 333} 102 5
sto] sid B=(A and BYE 511l A9t B 5 AT
5709 HFENO 7 calibration curveS Z}AJ5}1L 7]-&7|(slope
of calibration curve, S)E ©]&3}o] LOD(3.3xSD/S)2} LOQ

https://www.ekosfop.or.kr

(10xSD/S)E AFESISIth. S AEHE 24 FG42 AlE
of #2E4(0.1, 02, 0.4, 0.8 pg/mLyS 22+ F7lste] 34-&
(recovery, %)= Z7(spiking recovery test)o}¥ 1!, 7t S
2 38] whEslel 2ol BAANE LApe] JUye o
EAHo7 grloto] AtESHAKrelative standard deviation,

RSD, %)% Yetfolct.

2.9. A/

A8l Ail= Statistical Analysis System 9.4(SAS Institute,
Inc, Cary, NC, USA)Z olgalo] BAMLAS AL,
Student’s t-test T+= Duncan’s multiple range testZ -9 &
a=0.05014 7t A% 7he] §o14 ol A},

3. ZM ¥ I

3.1. Hx27] PHE ZX/E 2fEf

A A7)0 A L 2.51-43.57% HHIo|1L, 4>
A 0.83-49.76% % F-9]0] et FTFAY Hadhs A2
HoAch AL M, AME, wiEF ehueld, EA B4 B9
g4k, Ao, HlolA A 28 § A o] foFe
Z 3718IRAaL(p<0.05), Hte], Sete], S, TR 24
YA Ao E FAsHTHp<0.05; Table 1). Z7H#EE
AEE DB oJshd HA37] A A A /b i 3
e ZH7Y 52.2%9)F 74.4%, 2AH TR 33.3%%} 3.2%0]H,
A2 Folle & gl A7 41.8%% 61.4%= Faskil £
AHF SRS 36.6%2} 4.3%2 Z71SFFTHRDA, 2024). & A
TFollAe A AT Ao 2 R A4 3537%%
2.51%0]1, 42 Zoj= 35.03%2} 6.20%°.2 LERGTth A
Aol 7% 28 AT FH<1 Ao]7} YA 2t (p>0.05),
<= £ & AR o] oF 2.18] F7F5HATHp<0.05). o= <t
Aol Aol vlg] 2 ol ot dl= 22 IAA 4
i 4ol § ZA dofuf, & ol FAsHaL, ol= QIS
S T T A Aol AHiRer SV Alos A7

3.2 Hx[27] R/ EHAEHE EEf
3.2.1. HYEN

ZH2HE HAEAL GC-MS/SIMI} UHPLC-MS/MSE
o]-gsto] HAISHE. GC-MS/SIM £4 A3}, S AHE #
ZE29] §LA(cholesterol-TMS)2] peak”} 10.59%0] HZ
%10 ™, mass spectra®]|A] £ A QI fragment ionQl m/z 73,
129, 255, 329, 353, 368, 443, 4580] ZQIE|o|(Fig. 1A),
Valverde S(018)2] G7-2049} ARRHSIT} 54 17] ek
AA) AZANAE 10.628 peako| A 5L3t fragment ionsO|
HEE/O], T peaks FHAEEE FSHUTH(Fig. 1B).
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Table 1. The lipid and cholesterol contents of pork cuts before and after boiling

Crude lipid content (g/100 g)  Cholesterol Cholesterol content (%o)
Content (mg/100 g RSD (%)" in crude fat

Common cuts

Head Boiled 15.28+0.9129 124.93+9.319P 7.45 0.81
Skin Raw 14.42:£0.48N5)06) 76.37+5.25"71¢ 6.88 0.53
Boiled 13.2620.57" 42.97+2.04' 475 0.32
Jowls Raw 29.70+0.89° 84.77+1.56% 1.84 0.29
Boiled 37.29+0.08"" 98.71+3.21"FF6 3.25 0.27
Belly Raw 35.27+£2.08™5° 99.61+7.12¢ 7.15 0.28
Boiled 35.03+0.87¢ 109.99+4.25NE 3.86 0.31
Tenderloin Raw 2.5120.01% 51.06x1.55" 3.03 2.08
Boiled 6.20£0.01" 103.114.09"FF 3.96 1.65
Shank Raw 3.02+0.23 47.68+2.96" 6.21 1.56
Boiled 5.92+0.05™ 89.76+7.09"9 7.90 1.52
Picnic Raw 24.200.54" 153.76+2.41™° 1.57 0.63
Boiled 20.45+0.56° 135.58+9.99P 7.37 0.66
Picnic with skin Raw 20.41+1.788 95.45+1.30% 1.36 0.48
Boiled 21.56+0.01"F 103.11+3.26™F 3.16 0.47
Ham (ground) Raw 9.59+0.71" 68.47+£10.14"¢ 14.81 0.70
Boiled 5.18+0.10" 49.77+4.31" 8.65 0.96
Feet Raw 6.73£0.59" 50.01+3.94"™" 7.88 0.76
Boiled 0.83+0.01% 6.66+0.88' 13.26 0.80
Special cuts
Duhangjeongsal Raw 43.57+2.14" 178.05+7.93™ 445 0.40
Boiled 28.70+1.20" 163.05+4.27% 2.62 0.57
Gwanjasal Raw 7.72+0.42 67.00£0.13¢ 0.20 0.88
Boiled 11.80+0.28™ 140.55+12.69"C 9.03 1.20
Ppolsal Raw 7.3240.17 73.56+6.23"5 8.46 1.01
Boiled 8.01£0.01"" 66.35+2.09" 3.16 0.83
Ppolhangjeongsal Raw 28.72+0.28% 153.11+4.96° 3.24 0.53
Boiled 30.90:+0.60"P 169.64+7.88™8 4.65 0.55
Seolhasal Raw 33.07+0.68° 175.37+22.38" 12.76 0.53
Boiled 49.76+2.08™* 246.05+14.45* 5.87 0.50
Deolmisal Raw 27.46:0.31° 134.4243.08° 2.29 0.49
Boiled 31.30+0.08"0 159.12+.73"8 1.71 0.51
Processed
Bacon Raw 14.700.07" 66.00+4.758 7.20 0.46
Boiled 16.73£0.16™9 91.95+7.38"F¢ 8.03 0.55

YRSD, relative standard deviation.

PAll values are mean+SD (n=2).

" KMeans with different capital letters in the same column are significantly different among boiled pork by Duncan’s multiple range test (p<0.05).
YAl values are mean=SD (n=3).

"NSIndicates not significantly different raw and boiled pork within the same cut by Student’s t-test (p<0.05).

9kMeans with different small letters in the same column are significantly different among raw pork by Duncan’s multiple range test (p<0.05).
""Means are significantly different between raw and boiled of same pork by Student’s t-test (p<0.05).
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Fig. 1. GC-MS total ion chromatograms (TIC, left) and mass spectra (right) of cholesterol. (A), Standard cholesterol-TMS; (B), Pork
sample (raw pork picnic). Peak identification: 1, 5-o-cholestane (internal standard); 2, cholesterol-TMS.

UHPLC-MS/MS9] MRM mode 2494, S AHE &
FE7Z0] 13.58%-9] peakol|A] identification ¥$] 1, precursor
ion2 m/z 369.5, product ion> m/z 81, 95, 147, 161.1, 189.1,
257.10]{tH(Table 2). HHA|117] AL} Yohefdd AlmoA e
13.57-13.5989] peako]] =U3%t precursor ion¥} product ionS
golste] SHYAHER FAoIh E3L
257.19] WA tjH] thE product ions(m/z 81, 95, 147, 161.1,
189.1)9] At WA H]E(relative area ratio)°] XTI} A
2 70 ASIo] 4R ATFS SISt olTk Table 2). Tj2iA,
GC-MS/SIM ¥ UHPLC-MS/MS EAHE &3 ={X|117] A|
79| SHAHES B wASoH, B4R Bolde

Fapsc

product ionQl m/z

o

3.2.2. HyEN
HAL7] ARHER(10]), E-FH(65)2 7H=(H°13)
9] 417] AT ZEAHE FFS Table 200 AASHT. A =
21719 SYAEE FFE 47.68-178.05 mg/100 g HYH O
i, =344K(178.05 mg/100 g)o A 714 &1, T thgog A
5}4H(175.37 mg/100 g)T+ 2] (153.76 mg/100 g)o A =Sk
o} 42 =R 17]9] FEHAHE A 6.66-246.05 mg/100
g2 & A HX 70| vl o W MAE Bt o] 5 Aot
(246.05 mg/100 g) 42 T =2 ZHAEHE TS, o
202 BFHA(169.64 mg/100 g)TF FFG4H163.05 mg/100
g 07 Eoth £ A A= SV RFAE/3EHE DB
A ATE QHA, AL Z4H(68-111 mg/100 g)Erhs ¥ 5

https://www.ekosfop.or.kr

olgloy, meE|17], A4, ekt Wlo]zd(55-110 mg/100
QHTHE £ 50| QITHRDA, 2024). A e, ]zl 32
SIS BUAHE SRS BEEAEHRE DB g
(62-63 mg/100 gHTH EGoL}, S Foli 96.70-110.54
mg/100 g0 2 AA o g Uglth A4 tjd] S AHE 3
FHlEZ A HAL7]9] SRERL]OIA 0.28-2.05%, E57L
oA 0.4-1.01%, 442 X174 22 0.27-1.65%2F 0.50-
1.20%0°] 4T}

#e T HALY] SYHAHE S 8.03%FH dte
A1)-109.78%(BAM) 7181 A e wstet Heok
A= Hoh@dr), doE, side, 29, A £4
9] A|2]; Table 2). & A7+ A¥= RDAS| A H{A]117](53.39-
88.00 mg/100 g)= 4192 1(90.08-111.36 mg/100 g) ZH|A
HE 2gol S7Ishe BT FARII S H(RDA, 2024), A%
T FHAHE FF Y] =2 WA okl Bagt
Dorado 5(1999)9] At A} GARSFItH Dorado 5, 1999).
Ze] Al S8 AR QI HA S o] AH9] Hlgo] Aty
Hoz F7letel 2eAHE Fgol S Ao Az
Park 5(2017)3} Bowers 5(1987)2 ©17]9} 4175 719
AT A% a9 DAY 43 U 289 B A8 4
o] EAEUA A ool FUIRTh AL Hagh Bp Qi
(Bowers &, 1987; Park &, 2017).

SHABE B A S2E P4 5 A A g

4 BAL AN PVog A% 39 49 A 1, 5
A5 5 APV AR KUY 4 9ol 2 AU AT
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Table 2. Precursor and product ion pairs and parameters for MRM of cholesterol using UHPLC-MS/MS

MRM" transition Collision energy Collision cell Peak area Relative Retention Spectra
(%) exit potential ratio” time
Precursor ion Product ion energy (V)
(m/z) (m/z)
Standard
Cholesterol 369.5 257.1 19.0 14.0 5.238x10° 1.00 13.58
189.1 29.0 10.0 7.889x10° 1.51
161.1 23.0 8.0 5.489x10’ 10.48
147.0 27.0 8.0 1.963x10’ 3.75
95.0 38.0 12.0 1.396x10’ 2.67 o
81.0 65.0 12.0 2.004x10’ 3.83 g
Pork cuts
Shank Raw 369.5 257.1 19.0 14.0 8.149x10* 1.00 13.58
189.1 29.0 10.0 1.188x10° 1.46
161.1 23.0 8.0 8.345%10° 10.24
147.0 27.0 8.0 2.965x10° 3.64
95.0 38.0 12.0 2.209x10° 271
81.0 65.0 12.0 2.924x10° 3.59
Boiled  369.5 257.1 19.0 14.0 7.648x10* 1.00 13.59
189.1 29.0 10.0 1.047x10° 1.37
161.1 23.0 8.0 7.426x10° 9.71
147.0 27.0 8.0 2.654x10° 3.47
95.0 38.0 12.0 1.919x10° 2.51
81.0 65.0 12.0 2.723x10° 3.56
Picnic Raw 369.5 257.1 19.0 14.0 4.225%10" 1.00 13.57
189.1 29.0 10.0 5.608x10* 1.33
161.1 23.0 8.0 3.890x10° 9.21
147.0 27.0 8.0 1.374x10° 3.25
95.0 38.0 12.0 1.044x10° 247
81.0 65.0 12.0 1.436x10° 3.40
Boiled  369.5 257.1 19.0 14.0 7.494x10° 1.00 13.57
189.1 29.0 10.0 1.137x10° 1.52
161.1 23.0 8.0 7.728x10° 10.31
147.0 27.0 8.0 2.747x10° 3.67
95.0 38.0 12.0 2.157x10° 2.88
81.0 65.0 12.0 2.948x10° 3.93

"MRM, multiple reaction monitoring.
JRelative ratio, Calculated as the peak area of each product ion / the peak area of m/z 257.1 ion.
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300 mg o|5t2 HILHTHMHW, 2020). & AFofA 42 =
A|317] 100 g AF Al LRHE91S] S AHE HFFS 6.66-
135.58 mg/100 g2 AN HAHF9] 2-45%5 AA|5taL, E
FOlE= 66.35-246.05 mg/100 g &2 AT HZ7F] 22-82%
ARt E AHF Al Fo7F BagkE AlARR

3.3. S| 2R JXE =Y

A SR 7oA BRIH XA PE, PC, SM, LPE, LPC
o|H, o] F PC ¥&o] /M &2 19.22-317.28 mg/100 g9]
S Hojrt thS O & PE(5.34-31.81 mg/100 g), SM(8.20-
36.91 mg/100 g)9] 0= &2 S VEIHSITE LPE(5.43-
8.37 mg/100 gy= BAT} Abef, LPC(10.89-12.36 mg/100 g)=
A Ao v g EAstAY AEEA YSkTH(Table
3, Fig. 2). & AR T2 27.42-386.69 mg/100 gO & H&
HAE Ea, 22 oiv] & QIAE g HlEL 0.18-
10.36%& thokstgich 1% ohilo] Ak ek 2.51-6.20
g/100 g0 & ARk, Q1A1E FFg2 260.14-515.38 mg/100 g

o= A oy F AXE FFo] 8.31-10.36%= 7HF =3k
o}, 9HA, A o] 7MY =2 ST A43.57%)> A
tiu] & QARE FFol 0.16-0.18%= HUTH

AL HR17]9] FQ AA-L PC(1.62-429.17 mg/100 g),
PE(3.34-48.22 mg/100 g), SM(1.53-43.86 mg/100 g)o]1, &
flofl w2t LPCY} LPEZ} v EA5HAY vldE =i &
5], LPC= 4 =R 1719 M, doteld, Soeldnt &
oAt RlEfdet. & AXE FFE 427 mg/100 ¢(F
1h)-515.38 mg/100 g(QF) 2=, A HHA| 17| H et 1.074](H°]
Z)-2.028(AE4D) =0ThAETE7], FREAL B4, doEa,
SAoteld, S £o= A9, § AAE o He2 2AY
o iH] 0.16(FFHA)-8.31%(4) 9] MAE EAH d=
Z A% vw Ay}, It 29|, S5 29 2 7H-S(H0lx)
oA QAR FFo] F7tste B HAurh ot RS
A AR ObAL AV, 9hthEl)= PE 1.42-1.958), PC 1.36-
2.834], SM 1.39-2.968] Z7}5l43 AFE] E9jo)A] LPEZ}
2.26H) S7lokSich ERE, S5 F9 (A, B84, dEnlih

Table 3. The phospholipid contents of pork cuts before and after boiling

Pork cuts

PLs" (mg/100 g) Total PL
content (%)
PE PC SM LPE LPC Total PLs in crude fat

Common cuts

Head Boiled  10.43+0.80°" 101.45+5.61¢ 17.16£2.44° Y - 129.04+6.33" 0.84
Skin Raw 6.58+0.33°  22.65+0.34"0¢  12.25+0.50"% - - 41.48+0.32"* 0.29
Boiled - 20.23+1.17 10.61£0.855 - - 30.84+1.98" 0.29
Jowls Raw - 70.07+2.23 30.90+1.51° - - 100.97+3.69" 0.34
Boiled - 95.41+8.05¢ 43.01£5.40™ - - 138.42+13.08™" 037
Belly Raw - 172.61+2.40° - - - 172.61+2.40 0.49
Boiled - 304.97+17.94"C  43.86£3.30" - - 348.83+14.83"°  1.00
Tenderloin Raw 2620+2.39°  221.1445.94° 12.81£0.27% - - 260.14+5.63% 10.36

Boiled  4822+2.38"  429.17+6.64™"

37.98+1.71"8 - -

515.38+4.13"4 831

Shank Raw 29.96+1.93°  206.47+7.17° - 5.43+0.30" - 241.86+9.00° 8.01
Boiled  42.82+1.90"®  365.95£13.20"% - 12.27£0.20™ - 421.04+14.89"%  7.11
Picnic Raw 6.45£0.21° 66.57+5.02" 19.65£0.51° - - 92.68+4.891 0.38
Boiled  12.59+0.25"79  188.12£17.48"F  28.80+£0.65"C - 25.86£1.05%  25537x16.86™" 125
Picnic with skin Raw 31.81+1.11° 317284304474 36.91+2.23™ - - 386.00+£33.73%5  1.89
Boiled  31.84+1.10™¢ 313.95+31.30°  32.54+£1.28° - - 37832432765  1.75
Ham (ground) Raw 13.92+£1.21°¢  85.87+7.06"" 14.89+1.98"¢ - - 114.68+3.98™  1.20
Boiled  3.34+0.17' 67.78+5.57™" 8.95+0.89° - 6.64£0.34°  86.7146.55' 1.67
Feet Raw - 19.22+1.207¢ 820+0.24F - - 27.42+1.387% 0.41
Boiled - 1.62+0.08’ 1.53+0.107 - 1.12£0.04°  4.27+0.16% 0.51
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(continued)
Pork cuts PLs" (mg/100 g) Total PL
PE PC SM LPE LPC Total PLs f,(: nct:::‘e(m
Special cuts
Duhangjeongsal ~ Raw - 78.18+2.50"" - - - 78.18+2.50™ 0.18
Boiled - 46.40+2.91! - - - 46.40+2.91 0.16
Gwanjasal Raw 13.00£0.56°  161.38+9.55¢ 12.32+0.79% 10.89+0.71%  197.59+9.27° 2.56
Boiled  19.94£0.62"F  23594+16.15"®  18.96+1.81"° - 17.79£0.41™®  292.64+17.89"F  2.48
Ppolsal Raw 24.07+2.59™°  221.9412.42M°  11.29+0.63°  8.37+0.71° 12.36£0.62  278.02+14.42™5¢ 3,80
Boiled  23.97+2.41°  185.73x31.92% - 8.73+2.28NSNS 218.42436.509  2.73
Ppolhangjeongsal Raw 26.47+£0.89"  111.01+7.74° - - - 137.49+6.92¢ 0.48
Boiled  13.13+0.94"  141.36+3.06"" - - - 154.50£3.94™  0.50
Seolhasal Raw 12.84+1.27°  106.61%1.11"° - - - 119.45£0.20"" 036
Boiled - 91.40+6.36" - - - 91.40+6.36' 0.18
Deolmisal Raw 5.34+0.74° 84.27+4.88" - - - 89.61+4.621 0.33
Boiled  9.24+0.93"" 91,913,028 . - - 101.16+3.73"" 032
Processed
Bacon Raw 18.08£1.25™¢  286.85+23.25°  28.76+4.37° - - 333.69+26.27° 227
Boiled  18.04£0.55%  302.09+15.51C  37.54+1.32"% - - 357.66£16.01N5C 2,14

YPLs, phospholipids; PE, phosphatidylethanolamine; PC, phosphatidylcholine; SM, sphingomyelin; LPE, lyso-phosphatidylethanolamine; LPC, lyso-

phosphatidylcholine.
YAll values are meantSD (n=3).

9 KMeans with different capital letters in the same column are significantly different among boiled pork by Duncan’s multiple range test p<0.05).

Y. not detected.

JkMeans with different small letters in the same column are significantly different among raw pork’s by Duncan’s multiple range test p<0.05).
9"Means are significantly different between raw and boiled of same cuts of pork by Student’s t-test (p<0.05).
"MSIndicates not significantly different with in the same cuts of raw and boiled pork by Student’s t-test (p<0.05).

L PE 1.53-1.734}, PC 1.09-1.468] 2713197 BAAL Hojo]
A LPC7} 1.638) S715titt. 71552l HloJhoA e 2] &
PC2} SMo| 7} 1.05H], 1.318) F7F51ltt. ol X2 B4
A g2o] &AE o] MA S diB| AAE go] S7KE A
o2 Holt} weha, SR 17]9] IAE 247 Jhge F91E
9 2] Aol wet Zpo)7t qlom, PR FojoAs 27 &
AAE <ol AAS| STk RISt

PCE A9 43} 9 T<x(Blesso, 2015; Kennelly 5, 2018),
BAGEZRI ofMEE9] A/(Blusztajny} Wurtman, 1983),
% 2Y2HE 5% Z4(Bahn 5, 2005; Park 5, 2006)2}
} Z-&(Hartmann <5, 2009) 59 Thget =@l o]
ot SME AIE S 9A 9 9 avE 7HAH
(Schmelz, 2004), PE= A|Z29] $-54 Z7FA7] 1 (Dawaliby
5. 2016), triglyceride®} Z%HAt thAF 24 QIARE &/d3}s}o]

]

ool gl

ol
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olrt

H| T &4 A ANASH) 7iAle] 7]of gt tH(Grapentine 5,
2022). JAAA FHFo] w2 919 HAIL7] HF= A7l
A %= & o o, sy A A e A2 A
ol =& T A AFIA Fo7F BastEg, ARt
22l e 437 aFE

ook ook ofd

3.4. SX[7] S X8 =4

A HiR21719] 28 AHHE oleic acid(C18:1n9, 38.2-49.9%),
palmitic acid(C16:0, 22.4-27.7%), linoleic acid(C18:2n6, 6.7-
17.4%), stearic acid(C18:0, 6.1-12.8%)°] 1., palmitoleic acid
(C16:1, 2.5-4.8%)2} myristic acid(C14:0, 1.3-2.1%)< O|=F
ZASITHTable 4). APATAME ELO] 8 AALL
oleic acid(33.4-34.2%), palmitic acid(19.3-24.1%), linoleic
acid(13.9-19.5%), stearic acid(9.3-10.4%)°.2 X 131 (Jang
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Fig. 2. HPLC-ELSD chromatograms of phospholipid standards (PE, PC, SM, LPE, LPC) and pork samples (tenderloin and gwanjasal).
(A), Standards mixture containing PE, PC, SM, and LPC; (B), standard mixture containing PC and LPE; (C), tenderloin samples (a)
raw, (b) boiled; (D), gwanjasal samples (a) raw, (b) boiled: peak identification: 1, phosphatidylethanolamine (PE); 2, phosphatidylcholine
(PC); 3, sphingomyelin (SM); 4, lyso-phosphatidylcholine (LPC); 5, lyso-phosphatidylethanolamine (LPE).

5, 2017), FENAS] A, AohEd, a4, 5489 Ak
oleic acid(36.40-42.57%)%} palmitic acid(24.06-25.47%)7} 7}
A w3, GRS P o] 40% o4, ESHRFARS 30% ]
A SH-ES H11510](Duan 5, 2024; Wojciak 5, 2021), &
T ATet FAFSIGAh & ZIPAFAE ohEE 32.3-43.2%,
F BESAAE FFS 56.8-67.7%, °F TLELIATA

44.0-58.3%, ThEEL AR 8.6-20.1%°] 31Tt 79
AAt 2735 v ok ESPAAL SHFS AT A AH(43.2%)
oM FolHer 71 Eil(p<0.05), EXSAYA 2 A
g171(67.7%)°1 4 FolH & 7H} #ATHp<0.05). d= £
I A90] Hjx|ar7] FoE At 2L FARE S B
Ut o= 2EGH7]) A=Y T4 F9 AP 249 7ol4]
Rl Zpo]7}h Iokal Hii%Hp>0.05) AP+ Aaket FASHAH

flo o &

https://www.ekosfop.or.kr

(Sugiyama¥} Ishinaga, 1999).

=R 217]0f 71 wol T4 oleic acid= A T 49.9%
o7 M 9k, QH(38.2%) 7 Hlasl 1.31H] &2 $EL
2 4 22 SolE BUT 402 RATC £, 9ot
2k (picnic)oll= 41.7-42.1%0] A5k, A&Z AASHA] gk 7
" orc}E]A(picnic with skin)ofl& 46.6-46.7%%2 4% 0]
(p<0.05), H{A|1L7] T8 HF 2 Al Aol ALt A%
oleic acid®] &aFo| =2 702 AYZtHT. Oleic acid= HF
A] thromboxane A29] EH|2} low density lipoprotein(LDL)
5EE 4447 4EBUE 9 248 2V Y
th(Bermudez 5, 2011; KaracorZ} Cam, 2015). Palmitic acid
= A A 27.7%E 7HE w11, A AH7122.4%)9F S
(22.4%)9014 7P SHATH(p<0.05). 42 Ahdol= 274%, =
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Table 4. The fatty acid composition of pork cuts before and after boiling(Unit: area% of the total fatty acids)

Fatty acid
C14:0 C16:0 C16:1  CI8:0  Cl8:In9 CI8:2n6 Other ~ SFA”  USFA  MUFA PUFA
fatty acid
Common cuts
Head Boiled 192  253° 41¢ 8.7 4.7° 1158 3.8 36.6" 63.4° 503 13.1°
Skin Raw 1.8NSDe®) p gNSE 3 7bed g SNSh g7 5% 1349 3.7 323N g7 NSa 5y gNSe 14 gNSed
Boiled 1.8° 26" 3.6™ 7.7 468° 141" 34 32.79 67.3" 5177 15.6°
Jowls Raw 16Nt 230° 26 9ONSde 43 gNSE 537 35 353N8ede 64770 4770 17.0°°
Boiled 1.7 240 3.1%C 9.9% 44.0F 13.7 3.6 36.1F 63.9° 48.6°F  15.2°
Belly Raw 2,088 g7 NSa 3 def 12.8™ 423 9" 3.1 432" 568" 46.5° 10.28
Boiled 2.2* 2744 336 114° 42.20° 100" 35 41.8* 582~ 4717 1™
Tenderloin Raw 1.7% 250° 3.7 95 382 164 55 36.3° 637 44,02 19.6™°
Boiled 2.1 259 3.1¢ 9.8"F 382" 1617 4.8 38.7°5¢  61.3° 428 1854
Shank Raw LENSeT 23.4% o NST 0 3NSd 4o 3NSh 7 4NSa 45 358884 640" 44 NS¢ 0 1@
Boiled 1.5¢ 24.7°F 28" 10.2° 4055 1634 4.0 37.0° 63.0° 44.69 18.5°
Picnic Raw 1L9NSe p4.9NSe 3 ghe 92" 42,17 1359 4.6 368 63200 480N 153Nc
Boiled 1.9 247% 41 8.7" 417" 14.0"% 49 36.1F 63.9"°  48.0°F  159¢
Picnic with skin Raw 1678 3 gNSd 3 gNSab g INSE 46 NS4 116N 29 36.0N5¢" 64,00 51 pNSde 1 gNSS
Boiled 1.6 2455 35 10.1° 46.7° 107" 2.9 36.7° 63.3" 51.4% 12,09
Ham (ground)  Raw 1.9" 26.2N0 3588« o gtc 4390 10.58¢ 32 39.5"  60.58 48 7NSde 11 gNSI
Boiled 1.8° 25.98¢ 3.6 10.4° 442" 10.89 33 38.8° 612" 49.1PF 1226
Feet Raw 1.3¢ 224880 480 6.1 49.9NSa g NS 8.8 33,1888 69N 5g3NSa g GNSA
Boiled 1.7°°%F 220" 59" 7.2 49,14 63" 7.8 3246 67.6" 589% 8.7
Special cuts
Duhangjeongsal ~ Raw 1.6%f 249" 33 10474 481"  86™M 31 376" 624 52.8M¢ 968
Boiled 2.0 233%  41%¢ 9.2¢ 49.1" 8.6 3.7 35.2F 64.8"C  545% 103"
Gwanjasal Raw 1,774 25N g 4NSed g0 sNSed - gp 3NSe p gNSde 4 381N G1.ONST 47 NSe 14.8N8d
Boiled 1.59 26.8% 3.3 9.7% 41.4° 13.3° 4.0 38.6%¢ 6149 46.17¢ 153"
Ppolsal Raw 1N 26, INSb 3 4 120 452° 8.1 3.6 403880 5978 50.0% 977
Boiled 1.7 2635 40" 11.0¢ 46.7%  7.2% 3.1 394 60.6™  522¢ 84
Ppolhangjeongsal Raw 22N 249NSe 3 @NSbed g oNST gq NSe 118% 36 37.078¢4 63, NS 49 JNSde 3 3NSe
Boiled 2.2* 253 3.6° 9.2¢ 44 4" 11.6° 3.7 37.5" 62.5" 495 13.0°
Seolhasal Raw 1.5 23.1° 3.6™ 7.8 483" 1247 33 33.0N% 67,0 532NP 1387
Boiled 1.9 244"F 458 7.1 47.3" 11.4° 3.4 34.3F 65.7° 53.18 12.6°
Deolmisal Raw 1.9 23974 3 3NSede g yNSE 459e 129N 34 36.0%%  64.0°¢ 49 7NSd 143N
Boiled 1.7 232¢ 32 9.3" 459"¢  13.0° 3.7 35.0° 65.0C 5060 144"
Processed
Bacon Raw 18N 2 3NSh 3 gNSede g 6P 454> 8™ 3.0 404780 5968 49.gNSde g gNSs
Boiled 1.8° 26.6° 326 12174 444 907 3.1 41.0"®  59.0' 48.85  10.1'

USFA, saturated fatty acid; USFA, unsaturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.

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

1K\ eans with different capital letters (“*) in the same column are significantly different among boiled pork by Duncan’s multiple range test (p<0.05).
YMSIndicates not significantly different within the same variety of raw and boiled pork by Student’s t-test (p<0.05).

S kMeans with different small letters (**) in the same column are significantly different among raw pork by Duncan’s multiple range test (p<0.05).
9*Means are significantly different between raw and boiled within varieties of pork by Student’s t-test (p<0.05).
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ol 22.0%E FE 0], 412 28 T FARE FFor
L2 =9t Agostoni 5, 2016). Palmitic acid= 1) A A]
oA A A Y F(dyslipidemia), 11835 (hyperglycemia), 0] A4
Al (ectopic fat) F7+e} 22 Ago] LAYt B E Q1A
(Carta 5, 2017), APAFo| Wt=2H trRERARo] W2
AJo]of] Tk palmitic acidE Bt 24A4] FASCIA Fa35H3
£ ) 4 2= AHEY LDL EF2HE =& Z7sich
= Z1E H 59K Clandinin 5, 2000).

PRI/ 28 AT BE oleic acid7} EH5ta P4A)H)
AFQ] linoleic acidE -5-5}A|9t, ZS}A|HAIQ] palmitic acid2}
stearic acid®] o] Fot AHAES 7S 1LEsto] A
7] 79 A A4 R9IE st 4 et ek

3.5. 24

ZYAHE BAHES §ol4, 244, YIZE(LOD, LOQ),
deHT AU E ASSHATH(Table 5). E0]/d(specificity)
& GC-FID, GC-MS/SIMT} UHPLC-MS/MSE AAEA35 2
YKFig. 13} Table 1), A4/ (linearity)> ATA Y A
(R?=0.9997) Fro.&2 AZ3IYch 77T (sensitivity) AEL <
2t LOD= 4 &2 HET & e 4™ E= A 5%
£ 9u|5tH, LOQ+= AREE &4 24 stollA &8 7hset 4
g3 e 7ML B RS TS 5 Qe o

q
50 A4 HES oulaith. £ AFHE GC-FIDOE 29

H=
oo

g,

it

g LOQ 3.76 mg/100 gt AR cHDinh 5, 2012). A
A(accuracy)2 3|4>E(recovery rate, %)2 A5olAtt. T34
AP 22 A9H0.2 mg/mL)of| SAHE EEE4E 0.1-0.8 pg/mL
£ spiking F7}sto] FgF AT 23, BE koA deg
2 98.02-103.03%°] 4T} A UE(precisiony= A EZHX}
(RSD)E AFot3lon, FHAHES TFol 1,000 mg/100 g
2l % RSD7} 4% ofst 0 2 85w, Tl 1 mg/100
g%l % 12% o|st oW Sslthal & 4= QITHAOAC,
2016). 2 A7 A= 0.20-14.81%2] RSDE H Tt

A EAHE o)A, 2144, LOD ¥ LOQLE HFd}
o] Table 69} Fig. 20 AA|5}c}. o] Q1A4 PE, PC,
SM, LPC®} LPE EFEA9] HX]117] A]&9] HPLC-ELSD
A=ETIHO RTE H e BAAEA 292 HSSIH. 4
AL A HEZLNO PE, PC, SM, LPCE 97}, LPE=
8719 FE2 ARt o|ATrE HFAS AAdsta 3
R?=0.9993-0.9999=% A=EA 9] WML AZE Ity HPLC-
ELSDE ©o]g3t 9x]d EA9] LODE 0.14-0.26 pg/mlL,
LOQX 0.40-0.86 pg/mLo.&, LPC 404 714 Z& LOD
9} LOQ #=S YetfRlth o] Zi= Cascone 5(2006)°]
HPLC-CADO.Z RIAE A& 245192 w2 LOD 13.12-
17.55 pg/mLe} LOQ 39.37-52.65 pg/mLET} WS- 3lols}
Y tH(Cascone 5, 2006).

= O OF
AH|EL 243 A3}, LODS LOQE 27} 273 me/100 g3} 4. B9
3.82 mg/100 go]9l1, o] A3} Dinh 5(2012)0] E1Ist S A 17]= FHolA 7P Eol AH|EE SRFo|ARE £
=9} 71250 ZEA8E HFEA A9 LOD 1.24 mg/100 A Z2akgl 9 22 H39 gojgH|ojAe AHAQl 4
Table 5. Method validation of cholesterol analyses with GC-FID
Cholesterol
Linearity Calibration range 0.3125-200.00 pg/mL
Calibration curve" y = 10.2x - 0.0061
Coefficient regression (R?) 0.9997
Sensitivity LOD? 0.26 pg/mL of solvent (2.73 mg/100 g of tenderloin)
LOQY 1.17 pg/mL of solvent (3.82 mg/100 g of tenderloin)
Recovery rate (%) RSD (%)
Accuracy Duhangjeongsal
+0.8 pg/mL 98.02+2.19 2.24
+0.4 pg/mL 98.53+3.15 3.19
+0.2 pg/mL 102.10+3.02 2.96
+0.1 pg/mL 103.03+1.80 1.75
Dy=ax+b, y and x indicate peak area (mV) and concentration (ug/mL), respectively.
JLOD, limit of detection.
JLOQ, limit of quantification.
YRSD, relative standard deviation.
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Table 6. Method validation of phospholipid analyses with HPLC-ELSD

PLs Linearity Sensitivity
Calibration range  Calibration curve" Coefficient LOD? LOQ”
(ng/mL) regression (R%) (ug/mL of solvent)  (ug/mL of solvent)
PE 1.95-500.00 y = 13.177x> + 11,644x - 28,871 0.9999 0.26 0.86
PC 1.95-500.00 y = 16.22x% + 8,064x - 25,149 0.9999 0.16 0.44
SM 1.95-500.00 y = 11.008x* + 9,011x - 27,295 0.9997 0.17 0.55
LPE 3.91-500.00 y = 6.0756x> + 5,311.4x - 10,793 0.9993 0.26 0.81
LPC 1.95-500.00 y = 13.15x% + 11,156x - 56,065 0.9995 0.14 0.40

Dy=ax’+bx+c, y and x indicate peak area (mV) and concentration (ug/mL), respectively.

JLOD, limit of detection.
JLOQ, limit of quantification.

goltt. & Atoll= HA 1719 o A TR (XA,
ZYAHE, JAAE, A4S 22 A v|WsHe. A A
1719 ZAHF RS 2.51-43.57%°]1, %8 Zoj= 0.83-
49.76%% F-9lol| w2t S7F B Al A Hx17]9
ZYAHE TS 47.68-178.05 mg/100 g, T T 6.66-
246.05 mg/100 gC & K 9jof whe} thofsial Y2 9o ok
S 7150oH, o]% A5 175.05-246.05 mg/100 gO.2 X
2] AT BE 22 e Helth HA 17|19 QIXEL PE,
PC, SM, LPE, LPCO.2 ZA=|9.on, 3k PC(1.62-429.17
mg/100 g) > PE(3.34-48.22 mg/100 g) > SM(1.53-43.86 mg/100
g) 0 & =9ttt LPE(5.43-12.27 mg/100 g)y= B4} AR,
LPC(1.12-25.86 mg/100 g)= TAMALT} Bl njgoz 24
SEAY AEEA U 29 T AXNE FHFE STk AF
£ 2} Hx]31719) FQ A AL oleic acid > palmitic
acid > linoleic acid > stearic acid £ &2 =9fon X7 A%
AaE 2442 & Ao|E HolA| it E3E, AW Eol
A, A4, s, AUk, ST s A55t] S AHES
AAE ALY A4S SHI & A AT A X
gl w2 x| 17]9] B g 22| tfgh =3}
ojf] 159 7|ZARE &L 4 2 Aot
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