Journal of Organic Chemistry Research FHLILZEFI5E, 2024, 12(2), 202-206 Hans X
Published Online June 2024 in Hans. https://www.hanspub.org/journal/jocr
https://doi.org/10.12677/jocr.2024.122017

PEDHE A mPRE RIS S
HIME R B - SRERBEE

IRE R R FWi
W7 RS A L B AT BR A =], T B

ks HiH: 202443 A8H; FHHEM: 20244F6 A7H; KA H: 2024%F6d18H

H E

BV OB PARSPRENR SR CBAEEIE - SRR, UL-B BEYR F BN EY R
VB K E. B RREREL, FWRIRYE, EAKinetex FSEIERESE, BLZRERACKHIRSIHERE BB,
JRREISE, IMFEER. BB B FEE0.5~10 pm/LIRETGENEERLF, HEMHIRA1 ng/ke,
ERIRA3 ng/kg, MK KF ER R H4.6%~104%, HRHRHEREN1.85%~4.63%. Z5IEH
£, B, THEERTIARBFR BRI E RIS HER BE.

XA
ORTAERG, WERRY, BERDY, p-ERRMRTE, WG - SRR

Determination of Tree Moss Extract and Oak
Moss Extract in Maternal and Infant Hygiene
Products by Liquid Chromatography-Tandem
Mass Spectrometry

Chenlei Wang, Chen Yuan, Lijia Li
Zhejiang Fangyuan Test Group Co., Ltd., Hangzhou Zhejiang

Received: Mar. 8", 2024; accepted: Jun. 7, 2024; published: Jun. 18", 2024

Abstract

A liquid chromatography-tandem mass spectrometry method was established for the determina-
tion of tree moss and oak moss extracts in maternal and infant hygiene products, and g-lichen
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melanin methyl ester was initially identified as a characteristic substance. The samples were ex-
tracted by methanol, concentrated by nitrogen blowing, separated by Kinetex F5 column, gradient
elution with acetonitrile and water as mobile phase, determined by mass spectrometry and quan-
titative determination by external standard method. The linearity of $-lichen melanin methyl es-
ter was good in the range of 0.5~10 pm/L, the detection limit was 1 pg/kg and the quantitative
limit was 3 ng/kg. The average recovery of the standard addition level was 94.6%~104%, and RSD
was 1.85%~4.63%. The method is reliable and stable, and can meet the needs of preliminary
screening of tree moss extract and oak moss extract in maternal and infant hygiene products.
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1. 518

FRE — ik DA AT T 20 fH40 80 4EAR[1], &5 40 ZAEMI KRB, IR M R A i B B4k
B R BRI IS T AR F A A 2 NI B S, 3 AT IR A A R = AR (0 ek, (R [ B Ay
K8 MU, 9 WeT fe 2 51 R AR RIPERE bk B 98 . R R B 5. HET, BRI A RS R B A
mi R TCVERLED SR, AR R i PR DG E . BRI A2 1E T6/768/EEC 25-LIR1ZIEE DIRECTIVE
2003/15/EC HHlE T BRI Fe ) 26 FhEBUR A S TP IBRE[2], PR S SR AR & $EH)
S IR = A R, DR A ORI & A 1) B AR T AR AT R g <R & 2 BR[3]. HATR T
WE TRIU AR & LU BRI G AR TR AR R B RS SRR, SR A 78 BEAFE SAH 0 - R
TEVE(GCIMS) M i OB a3 — H3 6 1592 (HPLC-MSIMS) 4%, #4557 7 LC/IMSIMS HEi 5 At
HRE SR EUI[3], 5 HARSEEE L T VRAH G — R I R I Aot i R ) B BRI H R [4], WA
3 HS-SPME-GC-MS/MS V£ i & S H AR B b B4 R AL 2 o3 [5], X BVAR S ST 1 UM (il -
Jo VARSI A A K AR B AR B SR EI[6], R TR AL TN LM S5t As a2 /K
A[7], FPEEEE LA E TR A E SR EC) B RRAE BT A R (8], FREVE I . LR RS, 2
SEAERRIRERL, HBior B g o R R = BAAS [|] i A8 4k, SEbr s BRI, B AR R A LC-MS
RSE W0 2 T A R SRR B SR B R AR IE . B- 8 B R R AR SR U AR 5 SR HL
VI —FRRFAE RSy, TR ARSI 6 228 T AR P 2 75 AR SR DA &5 S U BE VA it AR i 4R b o AR
W FCEE L T 40 B DA R SR RIS & SR B B — R BT 1S (LC-MS) Rl 5 i, T 248
PEfRTEL, 25 RAeE nT e, Al WA TV B 0 B T AR il T 3 PR AR A

2. SEERERSY
2.1 (&5

XEVO 8 & S0A ik — 55 DY AR AT 52 1 6 F A (Waters A 7]), MS204TS/02 H 43 BT P (M5 8 -
R 2 (B HRAT), 2-16P BEOHL(EERE SIGMA AF]), ZWA(KREE BRI R IEHRATR),
VORTEX 3 iR iEZE H A (IKA 2A5]), Milli-Q A10 B4l /KAL (BRI A ).
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BERE(EN:, CAS: 90028-68-5, Anpel AF]). MERIM(GENE, CAS: 90028-67-4, Anpel
NT]), p-B R FEE(AEE 99.20%, CAS: 4707-47-5, Cato A | Mbrifhd, HEE. LMK tikat,
S 7K N AR o

2.2. ¥R RECH

FREX -5 SBIYIR ' s bR AEYI R 0.01 g (R 31 0.0001 g) & 10 mL &I+, F R EE & A2 %15, ik
WY 1000 mo/L FRiHEf# 2. #HL 0.1 mL ARdEfg #5701 100 mL 25 &b, FH S E 2 Bo il % 1.0 mg/L
(kR e AN 1, FEAZEL 1.0 mL AruErb A 1 F 10 mL &R T, FH I A BCHI A 100 pg/L (1 ke
R 2. 2> A2 0.05 mL. 0.1 mL. 0.2mL. 0.5mL. 1.0 mL AxvErba)¥Ew 2 T 10 mL, A&,
FH B E AR 0.5 pg/Ly 1.0 pg/L 2.0 pg/L 5.0 ug/L+ 10.0 pg/L HIkRUE R 5 TAREW, 7.

2.3. HESETAbTE

AL BT JTBTRE(Z) 2 mm x 2 mm), #ERIFREXETRE G IR 1 g, FEHAZE 0.0001 g, & T 50 mL %I
BELET, HEEEERZE 25 mL, Rieiky 2825, #7 30 min f5, LA 8000 r/min £5.0x 5 min, #/& Li&
WTEOEF, HAREIET, MA1mL FEEE, 4022 um EETE, RN

2.4. LBRTIEFH

24.1. BikEHt
i Kinetex F5 %44 (100 mm x 3.0 mm x 2.6 um);
BEFEEE: 5pL;
MHiR: 25C;
WiE: 0.4 mL/min;
WEhH: A: K, B: O, BREEVEG, BREVBARR IR 1.

Table 1. Gradient elution procedure

= 1 BERRERF

i 8] min A% B %
0 60 40
5 40 60
6 10 90
8 10 90
9 60 40
12 60 40

24.2. BOlFH
ESI &7, et BrURIEE: 150C; HARMBEMmigESH L 2,

Table 2. UPLC-MS/MS parameters
+* 2. RigBH

el BT TET HEFLHLE V fill 8 LS v/
195 119 25 20
B PRI R T R
195 163 25 20
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3. ZBR5WiE
3.1. HIALIRIR BRI A ERE

[-E B TEA TR . &Pkt 2Rl DMSO. Al WEEsE, #Rs|seh w4, ik
T OISR BEAE NS FAT L, 45 R BoR FEEAE N R R TG, BSOS R, iR
S 6 B B REAE R S i AL FR AT R v

3.2. BiEHERIERE

R sz56 k£ Kinetex F5 {43 F:(100 mm x 3.0 mm x 2.6 um)A1 Waters C18 {343 (100 mm x 4.6 mm
x 35 um), Z5REY], p-LBEMERTEAE Kinetex F5 (il i g R AT, Wi w5, (REANE Y. Ktk
¥ Kinetex F5 A 3E 17 5256 .

3.3. RENEFIEFEFEIERE

I T IR K AR EE . KM RS VR aii, 34T AR IR EE Ve . Seaa 4 SR HL,
LIRS KR A LR RO BL R, SRR ST sy [R5, W e, HAERZRMR A /N, 4L
IR ORI AR, A IR DR A SR IR RE S SR KGR RN, MR R TTREA U, IR
AR FETTD, ARITAERER R SRR WA 1o SKBie 55 7 HERAARA (5. 10+ 15 pL)Xt
P HTE RN, BEAE RN 5 uL IR R, REBUZEGS, BOGER B ERIERETE. ARk i &
1 Fs.

methyl atratate
std10  methyl atratate MRM of 2 channels,ES-
3.39 195>119
2802.26 3.047e+004
100
% LA
O LI T T ] LN B I LI A | T '| T T T T | T T
std10 MRM of 2 channels,ES-
195> 163
100~ 1.358e+004
"% L
0 = T T T T T T T T T min

T T | T I T I T | T T T
2.5 5.0 7.5 10.0
Figure 1. Mass chromatogram of #-Lichen melanin methyl ester (3.39 min)
[ 1. p-5 REREL RS B E (3.39 min)

3.4. X AT R

235K 05 pg/Ly 1.0 pg/L. 2.0 pg/L. 5.0 pg/L. 10.0 pg/L KR R TAF ARG 2.4 B3 TAE
FAFHATINE, AR x SR y AT 20 Ar, AR B Atk eI 7Ry y = 280.617 x + 8.34411, #H
KK R?=0.999455, K -5 BRI EG{EWK T 0.5~10 pg/L YU LR ME R IF. DUEMELL SIN = 3 4T
T, AIEARTER RN 0.1 pg/ke.
3.5. ElEFIEEE

RIUEA T VR HER A RS e M, HEAT TONEREISCSEEE,  FEAE S B TR B A I NARUETR W, (15
VAR AERE S BN 0.5 pg/kg. 5 pg/kg. 10 pglkg, FEANKEETATIE 6 ¥k, HEHEAG I 45 it A5
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IbREICERLE 94.6%~104% 2 18] (41742 3 Fiw), AHXHARiE i 2 (RSD)FE 1.85%~4.63% 2 [] .

Table 3. Recovery rate of standard addition

3. IAREdER

TiH P SR P B IbRIR AT S BRAG H R EL g
(ng/ke) (ng/ L) (ng/ L) (%)
N.D 05 0.52 104
-8 BB T e N.D 5 473 94.6
N.D 10 9.55 95.5

3.6. BEaHINIE

FZIR A SCHE S TR0 T 68 O 8 SE AR 5 SR O HEAT AL . SRR DL, M Se A i -
& R RIS R 2.0%, MRE TR p-1 RITR TR0 & BN 11.0%, FERIAR IR BT,
PRl R SR AT CLIE A 10 282 T2 Y R A5 5 A B-1 RR TR PR R R AR DR i PR 75 5 A W S U A%
HIRA

4, g5ig

AT AL BEANSCES AT RDUAG, ST DAVROAE (0 — A3 R T V2 i 4 22 T A T A SR BV A
WE R TTE. ZTT AT R, R, RS BN RICR SR, o PR AT A5 SR U
A & SR T A 2R, ARl 2B 7= S fh B A ] S0k, IE T N BUR B R R
W, DB A A, AT RIF R, PREETE P AL .

E&InE
WL T RS 46 P B0 A BR A =) B SZRHRE I H (Z21L202303)

SE K
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