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Determination of 10-hydroxy-2-decenoic acid in honey by ultra high-

performance liquid chromatography-tandem mass spectrometry
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HE . B A% EHABREANRE—FF R RER> >N
Tk, Fik: KRR G R E#— $ B R #% (UHPLG
MS/MS)#m 7 ik, 4o A F 85— KIE R, % PLS B
A8 3 B AR 4 4, A Agilent ZORBAX SB Cis & £ #
(50 mmX2.1 mm,1.8 pm) 4~ & ., ¥ 8 —5 mmol/L Z &
BBEBARDMBATH AR KA LR FRE F28,
SR B HEMEXEN, SMRE T E. R 10-BL2-%%
BAAE L E A A 0.05~0.80 pg/mL W2 RIFHE ML A,
A E R E A 0.995; F kA R A 0.03 mg/kg, £ B A
0.10 mg/kg, & 0.10,0.20,1.00 mg/kg #FIm ik & F.10-%
F-2- B B P 3 W R A 96.9% ~108.3% , A8 X AR AR £
H45%~10.7%;: B NAF & E A B B F LN H
5.9%~9.2%4= 3.5%~14.3% ., it FFEA THE
¥ 10-5 K -2- KM BR a9 e, IR S T 4 R AW 10-2
K2 RIFRAEANBRBEAR S EEETALBAELEY,
KGR A FH AR AN &% — B BT 35 10-78 R -2- 5% 0 mi s
HF R RAE

Abstract: Objective: This study aimed to establish a method
using  ultra-high-performance liquid chromatography-tandem
mass spectrometry (UHPLC-MS/MS) to determine 10-hydroxy-
2-decenoic acid in honey. Methods: The samples were extracted
with methanol-water and cleaned up by a PLS solid-phase extrac-
tion column. The separation was performed on an Agilent ZOX-

BAR SB-C18 column (2.1 mm X 50 mm, 1.8 ym) and methanol -
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5 mmol/L. ammonium acetate solution was used as the mobile
phase for gradient elution. Mass spectrometry was carried out un-
der the multiple reaction monitoring (MRM) mode with negative
electrospray ionization (ESI-) and standard external method for
quantitative analysis. Results: Good linearity of the developed an-
alytical method was obtained in the range of 0.05 ~ 0.80 pg/mL
with the correlation coefficient of 0.995. The limit of detection
(LOD) and the limit of quantitation (LOQ) was 0.04 mg/kg and
0. 10 mg/kg.
1.00 mg/kg spiked levels ranged from 96.9% to 108.3% and the
relative standard deviations (RSDs) ranged from 4.5% to 10.7%.
Intra-day RSDs ranged from 5.9% to 9.2% . and inter-day RSDs

respectively. The recoveries at 0. 10, 0. 20,

ranged from 3.5% to 14.2%. Conclusion; The established method
is rapid, sensitive, and accurate, and suitable for determining 10-
hydroxy-2-decenoic acid in honey. It was found that 10-hydroxy -
2-decanoic acid was ubiquitous in honey as an endogenous compo-
nent.

Keywords: ultra high performance liquid chromatography-tandem
mass spectrometry; 10-hydroxy-2-decenoic acid; honey; recover-

y; sensitivity
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(1) #R #E fiff % 3. ME 8 Pk B 10-HDA #5 #E

HmAE B YRERIE— BRI ENEEE D 10-BRE 2 RHR

10.56 mg, Ji§ B B¢ ¥ % JF & & = 100 mL, & #] M
100 pg/mL BIARHERE W T — 20 CHREBHRAT .

(2) bR v 9] R - T A O TROAR T A% 4 9 1.00 mlL,
H B B IF £ A 2 100 mL., B AL 1.00 peg/mL B 45 A
EE T —20 CHEIRFE

(3) ¥ 300 b ¥ T A TG T« oE 0 R I — E AR B
1.00 pg/mL MIFRAE 1 (8] K 2 10 mL %5 & i . B e
25 W R R R R 43 1 R 0.05,0.10,0.20,0.40,0.60,
0.80 pg/mL fR e AR W, 2L BURC .

(4) FEFTUCPRCAR M TAE WM ) - 4 1.3.2 e fb b B /R
B JB IO SRR T 0 i) R WG R 1,00 mL AH R vk B
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(2) LRMEFE I A R A E B PR I ) 5T = vk BE A
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1.3.7 B3 &% f Data Acquisition #F 17 3%
&, F & % M Quantitative Analysis 10. 0 43 ¥, {#
Origin BAFIERE .
2 RS
2.1 BIAEEEMEHE

TR0 R B AR T AR UK 48 2o [ AH ZE IO/ R B 5 AR
P 4 O L 2R O A B S B, AR 10-HDA B
W B E/NEE b 8 K Ik 8 5 A o BB R R B A%
ZBR . EOR 10-HDA VR T ok . 24 52 Ui 7 o 1
AR R0 B0<<40 Y0 I L 3R B 42 ProElut PLS [ 47 A B/
FE I8 0 B VBRI K IR DR VR P 3 AR A 2] 10-HDA 24 Vg

3 AN IR S B B o AR

Vx=5:5ff, i B &t 10-HDA, 8OCR B H K
W Vg 2 V=4 OMENRIORT .

2.2 BHEBEEGENTRE
GEILRM R SR i sh A ik & B, 10-HDA
4 W) (o e o (FL I T S £ 5 R R BB — K Sy i s A &R
i, 10-HDA fifgmi i — g, HgTE 8 2 R 41 —0.1%
FH R K T B — 0,190 R /Kl 3 3h A iR & IF, 10-HDA
Bz 20 3 o g B SRR SR 2 — 5 mmol/L
R P EE—5 mmol/L Z B2 4&% R i sh Ak R i, 34 B
193] BT W | g A 1 43 B AR RO R E I e B {E (IR
B, m O8N B R ARG, AR
5 mmol/L Z R (A)—H B (B) 1 N W sh #1 . 1t 4k %6
VEMLRR T L3R 1, AR By 35 °C L iR 5 pl,
2.3 REEGEMTE
10-HDA #9437 Xy Cyp Hig Oy, #0 X 43 7 i i 2
186.2, K. ESI' \ESI X Tl T8 7
BM+H]" MILM—H] fm/z45r % H187.2,184.9,
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Table 1 Gradient elution conditions
Bf B /min i/ (mL « min~ D) FWBIA A/%  FBEHE B/ %
0.0 0.3 94 6
1.0 0.3 94 6
2.0 0.3 40 60
4.0 0.3 40 60
4.1 0.3 94 6
10.0 0.3 94 6
50001 1-d 3500
3000 bRl
40001 1500
1000
=2 2 3000} i
Drﬁlj.g 2.80 2.85 2.90 2.95 3.00
=X 1
=~ 2000+
1 000+
1-e
= - L - - ]
3.0 35 4.0 4.5 5.0
i i)
Time/min
1. 10-HDA a. ZJE—0.1% HE b, 25 —5 mmol/L Z 8%
c. HE—5 mmol/L % d. 2 —/K e HWEE—0.1%H B
£ K
Bl BAA#WERRADMATH MRM &34 8
Figure I MRM chromatograms of the target at

different mobile phases
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O HEI AT BB Y R R R AR O K 2. BB FE 184.9/138.8,
184.9/110.8 B F X E Ky 22 J g Wi I (MRMD 19 5 7%, H
f1184.9/138.8 ﬂ‘J“ﬂfﬁEmﬁi%EWﬁ%%%‘?ﬁ,
184.9/110.8 /s M i T XF . 76 £ 2 i 5 il (MRMD R
WAL TS B THRAEE N 325 C.THRAWER
8 L/min.ZAL S & S0 0.31 MPa B JR & Ky 400 °C L&
AU 11 L/min BA0E o 8 —3 500 VBB T
9 500 V., HARYIRH R BT S5 3% 2.
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WCHX
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Figure 2 Possible fragmentation pathways of 10-HDA
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%2 10-HDA BRI S
Table 2 Parameters of mass spectrometry of 10-HDA
BB F(m/2) TETGn/z) BQIE/V  flifEkE/ vV
138.8 80 15
184.9
110.8 80 12

2.4 FHEFERWIE

2,41 EEFRROVIEAN R ER BT R T B H AR
P 72 K 114 5 i P 3 sk Rl (MED SR IF . 24 | ME | <
20 Yo Bt o F S5 50N Xt 45 S 04 A A M R RS KL BT LA 2 R
P52 [ ME|>>20 % B, 56 5 800 305 . % 8 R85 R & 7= 4
BRTH. B3R 3 a5, %% 10-HDA 7EAR. . &
3ANMREE KT ME g —29.9% ~ —45.5% . /7 76 B . 4%
JOT A R o PRt SR BT DC IRC B o Y 4ok e AL DUAR
5 T o A 5 SR

2.4.2  ERPEVEH R BRI B 10-HDA fy 3 i It
L AR HE I WAL 0.05~0.80 pg/mL [T vk BT VO H P4 42 R4

%3 EEE] 10-HDA B9 E R
Table 3 Matrix effects (ME) of 10-HDA in
honey (n=3)

HmAE B YRERIE— BRI ENEEE D 10-BRE 2 RHR

MM R R AT BN Y=12.4X —283.7, #1 Kk &
B 0,995, LMK HBRY 0.03 mg/ke, & &R K
0.10 mg/kg,
2.4.3 YERRBEFURSBEE 7E 0.10,0.20,1.00 mg/kg ¥
e B KSE R, 10-HDA fi 3 35 B e %k 96.9% ~108.3% ,
AHXTFRMEIR 22 7 4.5% ~10.7% ., 155 4 Al 40, H Pk %
JE I )RS 5 43 B0 5.9 % ~9.2 % Ml 3.5 % ~14.3% .
244 THRIAL  SCERC19— 20 4R 3E , S 5 o ml A B i
FR2E DUBF R R R MR AR S, KA
B 7 A BT A LA B2V WL E H BR AR B8 5 TA] DX
KEITHE B DL 259 A B 2 e b, B AR iR
BEAR R AEPOERY, P R ITIRA RIS T IR )T .
2.5 ELERERSH

N IR o0t 12 A e S RE S AT R I L fly BT 3 RS
LR 1 AN 0 25 FE R G 10-HDA 4h, HiAy 11 4~ 9%
SERE P K 10-HDA L B i & it iy 0.96 mg/ke. i
A RN 0.22 mg/keg, LA 10-HDA 1 Sy Py 5 1 B 43 72
0 2 v g AEAE Y o

R4 FAHEMNERESHEEE

Table 4 Recovery and precision of this method

Jo i e B/ BEBTRPRUETE IR VA RIAREVE I E/% K/ [ QR EP O 75 H A ¥ ENEIE
) 0
(pgemL™Y)  SEXmNREE  Hm R (mg-kg™ ) /% WE/N  EWE/% /%
0.05 606 864 —29.9 0.1 108.3 10.1 6.9 6.7
0.10 1017 1 867 —45.5 0.2 103.1 10.7 5.9 3.5
0.40 4223 7 587 —44.3 1.0 96.9 4.5 9.2 14.3
16007 1 6007 1 6007
# 2.1 2001 5. 1200 212000
SE 800F !\ =E 8oor S5E 800F
== I S =5
=7 400 J‘ = 400 =7 400f
% 1 2 3 4 5 & % 1 3 4 5 6 % 1 2 3 4 5 6
FSF i) IS i) RF i)
Time/min Time/min Time/min
Ca) BEJTUHR HER R (b)) AR B R T 7 IR () SR {5 e R i VA U
B3 KRR R A R A e ik MRM & 3% B
Figure 3 MRM chromatograms of matrix standard solution and typical sample solution
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