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Abstract: A method was developed for the determination of prostaglandin E, in pork and lymph nodes based on ultra-
performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). Samples were extracted with acetonitrile,
defatted with acetonitrile-saturated n-hexane, cleaned up by HLB solid-phase extraction columns, and the eluates were
blown to near-dryness with nitrogen at 45 ‘C and determined by re-solubilizing in a 50% acetonitrile solution containing 0.2%

formic acid. The separation was conducted on a C g column with 0.1% formic acid solution and acetonitrile as mobile phases,
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and the multiple reaction monitoring was performed in negative ion mode. The limit of detection for prostaglandin E, in

pork and its products was 10 pg/kg, and the limit of quantification was 20 pg/kg. The recoveries of prostaglandin E, in the

method were in the range of 90~120%, and the precision was below 15.0%. The accuracy and precision of the method met

the requirements for quantitative analysis. The values of prostaglandin E, in non-lymph node samples were below the limit of

quantification using the established method, and the range of prostaglandin E, in lymph node samples was 20.7~101.0 pg/kg.

By determining the amount of prostaglandin E, in a sample, it can be used as an aid in identifying lymph nodes. This method

is highly accurate and generalizable, and it provides strong technical support for combating the illegal use of lymph nodes.

Key words: prostaglandin E,; lymph nodes; pork and its products; mass spectrometry

WBRREORMEIEREZ — HAE—H&
U A e bR A O R A R B0 B
R R AR R B RIE, &S AL
N IEH P AR, 51 & LB (o
e NRIEFE s REik) S d i 425105 H
REES B B RRFRR b BRI P R R T 3. DRI,
MRS AR S, i fE AR R (18
FROCWRES D, N AERE A AR B T g 5 b AT AR D)
BRI, R, — S AN TR R RO B AR A PR AR, Kk
LA LMIR T R A 320 AR R 48 S A 5, B0 T
Bk, AR, RMEMSMIFIRTE F Ik
AP, FEEEE TN KRB B A B a2 4,
gl A R R

Hi 5 & E, (Prostaglandin E,, PGE,) J&—
FE B B =4, o 2 P R R R TR i
TeA: DU B 2 5k S Bk S AR & . AT B AR 3
()G P FH 2 A S b s A A 1, X e mT e
AT, AMEURFEME, JCH A TR R
T I S5 A B i 1) 7 S A R RS2
ReE G RIEERY . mIAIIRER & R 908 2 53 FA
S8 AR St = Wi I L A SRR R B R B iR
#E, fEME AR g BN S ERG REER,
AR S M A R FE bR . B RT, ATSIIRER
R0 75 v 32 B v OB A i vk 5 T BIUER AN
FiAR (HPLC-AFS/UVOP!, VAR — FiEEH (LC-
MS/MSML S A - TS (GC-MS/MSH!,
Pt S 28 W T V2RO e 2 A1 . HPLC-UV. GC/
MS R HT IR e . REUERAR, HF B4
fbo LC-MSMS Jiiktud. REL, EH TR RN
SERMHT. Enzler KA LC-MS/MS #3158 A I
i 6- B AT SR 3 Flo L AR 4. TS g
SET VA S PP A R ES B s — AR IR R A
7 ARUFT TR AERE BN, B AR S 2R
TFEE RS, RSN E, NEH TR

SME. EERSERSMERER, TR K
RN HETFIIRER E, € R H ATEARATHRIE .

RSN E R PRI R B, 1
UPLC-MS/MS & & 73t 771, 73 Al i 51 I 2 E,
Jo3 T 2 B AR €l S5 AR AT ARAL, A3 BT AN A H2 HL
WA TR R B, RIS RZm,  XFRT
FINERAT TR FE 5L, JRR R T S8 beke i,
DRIk B PR B B S8

1 RS
L1 AbH S R

R FIIR R E, (CAS 5 : 363-24-6) N FrAT 41
2 E,-d, (CAS 5: 34210-10-1), ¥J0gTF /R 55
HHRAR (RE, 4ifF=98%; iE. HFE.
R ek all, L hrira, W1 B2
WA R A F . [ AHZE BOH HLB, 200 mg/6 mL,
g S R R G R AR 0.22 pm AL
FLUEME, gl st BRI M AR AR s Rk
WA E SBSE e, A, &, WiE. JE
PSRRI TR R T 3.

1.2 NHEH&H

Triple Quad 5500 — E PUZLFF i 151, £E AB
SCIEX /A7) ; Nexera LC-40 X3 #8 i RO AH B 4%,
Ey EEAXAS (T3 M) AR 2A W s ME2002E/02 K °F,
HERF 8 - FO R 2408 CEig) HBR /A A5 Trayster
digital #1F TR ) 3%, (EE R AW N-EVAP 112
Z WA, & [E Organomation A & ; CLTS5 &0 #L,
TR S 38 AT R A PR A .

1.3 ¥

1.3.1 AR e e
FRELAT B AR 25 E, b S AN AT Z) IR &K E,-d, b

277



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

wh, A RS - BRI (1, V) R bR
1E il 25 VRN I b 2% V1. 0 B HERA RS AT B IR 2% B,
MANIRETZIIR R Ed, i 0E R, H MK (111,
VIV, £ 02% IR WRMRE, BflsaisI s E,
JEHE N 10, 204 50 100, 200 1 500 ng/mL f{]
PRt R B TAER, WARHTSIIRE E-d, BTEIKE N
50 ng/mL, FriEFRFI AR AT .

132 #Hambl&5aale

BEAT AR PE I RE S 500 g, FH AL 400 BERLY
e, R FATE RSN, B IR
ide FAFET - 18 CHRIRIRAE. RHUAFE 2.0 g Ok
2 0.01 g0 BT 50 mL BZEMRIELE T, A
100 & 0> N A5 fif % 7 (1.0 pg/mL) A1 1 mL /K,
WHE 1 min, FEIIA 10 mL 215, i€ 15 min J5,
4 000 r/min 250> 5 min. B EIEWIIAN 5 mL Z
WA IE S %, W€ 1 min J5, 4 000 r/min &0
5min, W FEBW, T45 CTHEARWRZEILT,
JAN 2 mL HEE, JWHE | min AT, FHIDA
6 mL 7K, frifb.

[i] A A5 A HLB /M, TRSE AR XA 6 mL H
BEFN 6 mL /K&, HUAES ERE EFE, $EHm =
2 1 mL/min, H 6 mL 30% HELKEHR (VYD) ik,
FEReEMn i, WEMT S min, HH 6 mL H
B, e T 45 CTFTRHASWEIL T, A
2mL ZH5K (1:1, VWV, & 02% W) B, i
JiE 1 min VAR, iF 0.22 um AR MR, JER AL
R = CUAE T — R BT R4S 5
133 RAEELM

ERERE: Cp A (2.1 mmx100 mm, 1.7 pm) ;
BN : A A 0.1% TRV, B N NG, B FE TR -
0~5 min, 30% B, 5~8 min, 35% B, 8~11 min, 95%
B, 11~14 min, {#%F 95% B, 14~14.1 min, 30% B,
14.1~17 min, 30% B. ¥iti%: 0.3 mL/min ; #Ei: 50 C;
MR 3 L.

134 st

BUR: HWEE (BSD B A i
T AN 2RI (MRMD 5 55 HUE:
4500V ; BETALIESE: 550 °C ; 41 : S5psi; %l
B 2 ¢ 55 psi s A 35 psic EMEE XL EE
BTN, e R IR e LR 1.

L4 Jrik s m
IR A R IR AT 2 C N N T v VAN e

278

i (Limit of Detection, LOD). % #& FR (Limit of
Quantification, LOQ). #ERAE FIFE % E ., PIEEE L
(S/ND =3 I (1) s AR BE AR A PR . 7225 1 2
HOII AR IR BE B0 AT, CAMERA P FIORS 8 FE ¥ 75 &
BRI BARKREE 2 ER. 20 HER. B
BRI A W 5 0V . PRV T R )
Y i 28 3347 UPLC-MS/MS 73 #r, 383 i+ 5 5 i b
11 11 2 AR% 2 R0 A A i 26 R 2 2 BE Sk VR A B
RN (Matrix Effect, ME). BUER. &, WA
b A3 I =N BE K AR R W (LOQ. 5
f% LOQ. 10 £5 LOQ), ZAEmIriEbEE, &Nt
KPEE 6 IR, tHEEICERRIRINERIHERE, DL
FXHR R Z (Relative Standard Deviations, RSDs)
R AWARPRIOY i Fed i
®1LAMEYE. EEEFMRIESTSH

Table 1 Qualitative and quantitative ion and mass
spectrometry parameters of the compounds
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Table 2 Recovery results of prostaglandin E, in different substrates

£V IARE(ugke) KERE/(ng/ml) EIKE/Y% FHEIKEY%  RSDY%
18.910 94.6
18.713 93.6
19.105 95.5
20 96.4 3.25
18.838 94.2
20.137 100.7
20.016 100.1
108751 108.8
106.753 106.8
" . 105.197 105.2
e 1;;‘ f“)ﬁ' 100 103,804 1038 107.2 2.24
109.887 109.9
109.073 109.1
220927 111.5
222.838 111.4
221.412 110.7
200 109.3 1.99
215.197 107.6
215.533 107.8
213.189 106.6

281



MR EmBE Modern Food Science and Technology 2024, Vol.40, No.7

HR2
AR IAFE(ngkg) RERE/(ng/mL) EIKE/Y% FHEIKEY%  RSDY%
19.856 99.3
20.103 100.5
17.042 85.2
20 94.8 7.74
17.112 85.6
19.742 98.7
19.941 99.7
103.379 103.4
102.561 102.6
Ft (KJRAL: 100 101.847 101.8 . 16
Ao ) 103. :
& 102.876 102.9
102.725 102.7
108.021 108.0
219.912 110.0
219.342 109.7
222717 111.4
200 109.9 1.97
211.762 105.9
224225 112.1
220.494 110.2
20.543 102.7
20.583 102.9
21.194 106.0
20 103.6 2.36
21.076 105.4
19.884 99.4
21.031 105.2
121.540 1215
119.028 119.0
WAG (A JEAR: 115.154 115.2
sbs) 100 119.1 1.86
& 120.094 120.1
120.268 120.3
118.319 118.3
234.104 117.1
225.739 112.9
220.447 110.2
200 113.6 2.02
229.268 114.6
228.722 114.4
225.411 112.7
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BE R AR R R SR R RT, VR A PR
J 5 PR T R AOAT e 5 SO B % A R BH
gE. BT, A R EH R P RTAIIRER B, A
HFR M 10 pg/kg, EEMRM 20 pg/ke.

BOER. & WIEFES, 25N =AW
KT B bR HEVE T (LOQ. 5 ff% LOQ. 10 % LOQ),
T RE S AL BT VAR T AL B, AN AR K AT 6 IR
HEE S, BBCRERILE 2. =NRINKEEIL
K AF 94.8%~119.1%, RSDs £ 1.86%~7.74%. Tiij ¥
IR 2 E, I RIS 38 MRS 3% FE 3 75 & GB/T 27404-2008
(S0 5 5 R AR I & A A I ) R, AT
F T8 R S S AT R 2R B, BIAE
2.6 FEEFFARQHN

SAEA AN R R B, H AT — L8 R LUK
e “BER” B UMY 1 XAEfT T SE R
W7, Eh4sc/ T, DOVERRMS =02 —
S AER AT I L TR 6 fibik, & 4 #bix,
WIE 4 LG, MERIAL 2 bR ROk ER SRR O, J4 T
BENLI TR, SRR 3 Fim.

K FHVBRR € — R0 0] 4 PR AR Ik 2L 1A o T 4
RE B, 34T TR A, Rk AREA AT S R R
E, MIAKRMEM T ERR, MERFEARFFTZIRER E,
H& EVLEA 20.7~101.0 ng/kg, —#FHHAEEME

5 (6, Bl EARTRIFIIRE E, & &0
R % TR B PR A — i B T B o SRR AS i A i
K E, &Mt 20 pgkg, RREFEAFEMREAS
Bl g, MG N S EEE R, R A
ARG, B B SRR it 2 A B A 4 it R BR A
RBEAR G A RN A i 22 4 o

% 3 EIHAKT

Table 3 Analysis of real market samples

AR HEt B Fugke)
ZR-YP1 Fo
ZR-YP2 A
ZR-YP3 F Aotk
¥R
ZR-YP4 S
ZR-YP5 Fe o
ZR-YP6 Fo ik
XC-YP1 oA
XC-YP2 F Aotk
e
XC-YP3 S
XC-YP4 oA
RX-YPI 628 RX-YPI 4= RX-YP2
RX-YP2 31.0 AR AR
K14 R
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