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¥ F: BB 7 QuEChERS 454 myRORAH (015 - H3 I ST i v A D0 Jo D% /K SR b 10 AR By g 70 25 2 019 43
ke FE FEMEHEAREUS, W 2.0 mL #2BOREMA 100 mg N-75 3 2, -} (N-primary secondary amine,
PSA). 100 mg BRIE - /\ L FEERELE(C i) AR L, WHEIRS) 1 min J5, 4500 r/min #.0> 5 min, B FIFRS
0.22 pm AHUMSLIERLE, AR E ., A, U2y IEsCRE . &R 11 FrBi R RL ki
Bl EA BRI ER, HXREMBRT 0.99, R A 0.003~0.015 mg/kg, EmFRH 0.01~0.05 mg/kg,
R . SE . BRSPS 3 AN R A BT SR, S AR SR 76.4%~98.9%, HH X A
flii 2 (relative standard deviations, RSDs) A 0.5%~9.8%. ¥ 5 FH T 20 bk igts . | EAEREN B E
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ABSTRACT: Objective To establish an analytical method for the detection of 11 kinds of preservatives content in
short-shelf-life fruits by QuEChERS combined with high performance liquid chromatography-tandem mass
spectrometry. Methods The samples were extracted with methanol, and 2.0 mL of the extract was transferred to a
purification tube containing 100 mg of N-primary secondary amine (PSA) and 100 mg of C,g powder. After vortex
mixing for 1 min and centrifugation at 4500 r/min for 5 min, the supernatant was passed through a 0.22 pum organic
microporous membrane. The sample was analyzed in multiple reaction monitoring mode using electrospray negative
and postive ionization mode. Results The results demonstrated good linearity for all 11 kinds of preservatives
within their respective concentration ranges, with correlation coefficients (r) exceeding 0.99. The method exhibited
limits of detection of 0.003—0.015 mg/kg and limits of quantitation of 0.01-0.05 mg/kg. For recovery studies in
bayberry, mulberry and strawberry matrices at 3 spiked mass concentration levels, the average recoveries ranged from
76.4% to 98.9%, with relative standard deviations (RSDs) of 0.5%-9.8%. When applied to 20 batches of bayberry,
mulberry and strawberry samples, natamycin was detected in 2 batches of mulberries and one batch of bayberries,
with concentrations ranging from 4.5 to 11.9 mg/kg. Conclusion The method is simple, highly sensitive, and
enables rapid determination of multiple preservatives, providing technical support for the simultaneous monitoring
and evaluation of various preservatives in short-shelf-life fruits.

KEY WORDS: short-shelf-life fruits; high performance liquid chromatography-tandem mass spectrometry;

QuEChERS; preservatives
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tandem mass spectrometry, GC-MS/MS)!'*2 | =238 iR €433 -
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spectrometry, HPLC-MS/MS)™ 2, AR ik A M ki
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SEZFRHE SRR REFRR . LER AR IIE ) |
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1.1 #MR5E

AW EE R . RE | FRRERIW H Y k™
itk & i,

HEE, FHER((AIEAE, 18 Merck 2 H]); ZERER(SHHT
afi, FgEBTRL T AR B B |, Z0UK (43,
R ARG IRA R, BHRR ., IR, BE R
PbEE R . MRECRH IR ER . XPRIOEH RO . XHR
SR RRITER . XPRHEOR IR T R . XS R PR |
Xt FR SR R S A Tl . VR R R S T TR bR oA S (B R
FEY9 07 1000 pg/mL). A HLATRFLIERE(0.22 wm)( 1438
SCUe BB ROy A PR S A, N- 14 3 20— (N-primary
secondary amine, PSA). BRIE - /\ Bl (C ) R CRiAR
50 pm)(FEZCARBHE R R A ).
1.2 UE5EE

Milli-Q £ & F/KEAEZMGERE Millipore 241]); XPE
205 HLF KK 0.01 mg, ¥+ METTLER 2 d);
Multifuge X1R .0 HL(3EE Thermo Fisher Scientific /A H));
Multi-Prep PRI#E 2] 3 1 (32 [E Pro Scientific /A Fl); HPLC-MS
8050 i &5 K AR €0 1% A3 R T AN (H AR B A |l); al
MicroPulite HSS T3 [100 mmx2.1 mm, 1.8 pm, P fifali:
PR (MY A BRA E .
1.3 WAL
1.3.1 #fseara#

HETIARIL 2 g BEAR, A 8 mL HEE, ¥H5, e
B 10 min, T 8000 r/min &5.0> 5 min 5, BHE 10 mL A4
M, AP EREZE.

(1) A AE U i Ab ik

WE B RS BL 2.0 mL E A W E R K E R F fir
(hydrophilic-lipophilic balance, HLB)H AHZE B/ M o (R ¥k
JIA 6 mL HIEE, 6 mL /KiFF 7 4k), WIS WS, 3 0.22 pm
TERUS AL RE

(2) QUEChERS #tki: 1

HEWIRZEN 2.0 mL F 10 mL ¥R, INA 100 mg
PSA . 100 mg Cys, IHER-] 1 min, 4500 r/min B0 5 min, B |
B 0.22 pm SRS EALIE .

(3) QuEChERS ik 2

HEFIRZEL 2.0 mL F 10 mL ¥R .0, finA 20 mg
PSA . 20 mg Cyg, WWHEIRZ) 1 min, 4500 r/min #5.0> 5 min, H
i RGE 0.22 pm JELE _EALINE

(4) QUEChERS %k 3

WERRAZEL 2.0 mL F 10 mL #REL.OAE H, A 50 mg
PSA. 50 mg Cy, WAHEIRS) 1 min, 4500 r/min &[> 5 min, HX
FI3EWGE 0.22 pm JEFE S EHLIIRE .

(5) QUEChERS #+ik2: 4

HERIFZI 2.0 mL F 10 mL ¥R ELEH, HILA 200 mg
PSA .200 mg Cys, €] 1 min, 4500 r/min Z.0> 5 min, B I
HEWL 0.22 pm JERLE EALIE .

132 =ORRERH &

TEFR -5 Bl IR S P AR [ A B PR RR AL, HR R 1.3.1(2)
A A TRE A AT AL R, 158178 3 RIA
1.3.3  ARBEIR EH

S AERFRBOR IR . LALER . A £ FR45 0.0100 g,
PR R IFERZE 10 mL, BCHK 1000 pg/mL i AR
B AW PRI MR R . R ECR R PR . %R
FERH R CBE . X IERH R INER . )R SR H R T
WPEFEEIEH IR R . TR BRR NN SR ERH
B2 5 Tl 4% 0.0100 g, FZK I 85 IFE 453 50 mL, Fiilak
200 pg/mL IHAARAE R, T 4 °CF -4

A3 IR ARG R CR R R . ILAR . A O .
XHRRFRE R . SRR R R . 3R IR RN
B . XPFRIEFRHER T He . XHRER R B | X FRIE IR R
SEIEG . MRS TS 0.10 mL, 4IfhEEZE 0.50 mL)
F 100 mL Z5 i, nH B E S B 208, Bl RN G0
WA P -

4399 W B — 5 55 B TR A AR vE AR TR 0.005, 0.020
0.050, 0.100. 0.200 mL F 1 mL &I, F2HRERE
WERBZE, BERAIME TR
134 LELEMH

HPLC 4% &l MicroPulite HSS T3 (100 mmx2.1 mm,
1.8 pm); #E 35 °C; #FAESR 2 pL; WSIAHME DRI
TLBIAH A K FishAE B R ES BREEVENET A 0~2.00 min,
5% B; 2.00~4.00 min, 5%~20% B; 4.00~7.00 min, 20% B;
7.00~7.50 min, 20%~50% B; 7.50~10.50 min, 50% B;
10.50~13.00 min, 50%~52% B; 13.00~17.10 min, 52%~55%
B; 17.10~21.00 min, 55% B; 21.00~21.10 min, 55%~90% B;

21.10~25.00 min, 90% B; 25.00~25.10 min, 90%~5% B;
25.10~28.00 min, 5% B; Jii#: 0.35 mL/min,

MS £5f4: LI5S 7 (electrospray ionization, ESI),
1IE . B FEME, £ &6 (multiple reaction
monitoring, MRM)B{; 5540 3 L/min; HIHVEEER
JE: 400 °C; MV AL 10.0 Limin; 1R 350 °C; T
B RAE: 10.0 L/ming IR 250 °C; &1b-& W
BT, Y. IR iR R 1.

1.3.5 R 5

DL 1.3.2 Hhzs R B ORI A LA Sl AH 43 S C )

RHR ILALR DA R AN R BT B2 100 ng/mL,
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FH1TE

7 FIxHE SR R EE AL A W B MR 20 ng/mL TR A
FifE AR . R FGLE 9 HPLC-MS/MS #ATR, 25 1
FETTHC ] R A FR o T AR S ) e E A9 Sh AR L TR A
PR T ARV 45 B 7] B I T AR EL(E T LA 100 1 R 3L 3L
v (matrix effect, ME)IPAS{E, HAAGTE AKX (1), M4
ME<90%F, A FE JFHH 550 ; 90% < ME < 110%, ME A A
2 ME>110%H}, & BH k3 Jo 1 i s g 125291

ME/%=X x100% (1)
A
A A CHZ AP RER Y TR, Ay SR Al
R IR B 0 T
F1 MRMERXT 11 #HEFETIA MS &4

Table 1 MS conditions of 11 kinds of preservatives under
MRM mode

i MRET R Ql fiif M

Q3 fm#%

B (m'2) (mz2) WKV HENV HEV
[ 167.00  82.90% 15 25 18
167.00  123.00 20 20 15
- 121.00  76.90% 20 13 13
122.10  122.10 20 10 2
A 111.00  67.00% 20 13 11
11210 112.10 20 10 2
. 665.95  502.95%  -24 -13 -36
66595 64795 24 -11 -32
FEFERFER  165.00  92.00% 12 22 15
Z T 165.00  136.90 11 17 14
MR FEEFE 150,95 91.95% 20 21 15
FH g 150.95  135.95 21 18 14
YRR 179.00  92.00% 12 22 15
R 179.00  136.90 11 17 14
MR EFEFER  192.95  92.00* 15 24 10
TH 19295  135.95 12 17 14
MERILEHEE  179.00  91.95% 15 24 14
5 75 B 179.00  137.00 11 15 15
FHRFFEHER 192,95  91.95% 23 25 15
5T g 19295  135.95 23 16 14
MEREIEER 23495 92.00% 13 26 14
BTG 23495  136.00 29 18 14

T+ RR N E R T

1.3.6 FkFHR

FRUEIN L. R IMRIE T2 &, ¥ RN
W PSS Y BT BEVE AR PR (X, pg/L), FHMTS
(U TR R E S AR (Y), HENRCHERZR

K 8 BR (limit of detection, LOD) } & #& PR (limit of
quantitation, LOQ): PIMLEW) 3 5 (M EL(SIN=3)I -5 H il &
HAEH LOD, 10 f5 {51 H(SIN=10)H43 & 24 LOQ.

WIS KORE 26 B 00 Lidgi . RE. =4 3 Fih
FE Sb FE T EAT L, A B 0.05 me/kg(fi%) .

0.10 mg/kg(F). 0.50 mg/kg(FEn) (5 7 FhX 32 1 5 1 R fis
%), 0.01 mg/kg(ff). 0.02 mg/kg(h). 0.10 mg/kg(E)K 7
RS RO IR S, BREACERSR 6 X, 1T
AR [l 28 DL K 2 5K 45 5 0 A 6T B HE R 2 (relative
standard deviations, RSDs).

14 HIEALIE

I FH & LC-MS 8050 B2 labsolution FX 4 R4 4
BrEHE, Excel 2021 34X SE 90 B4 1A 7 48 PR G437 o
ZER Ny 6 LATHENE o

2 HREDH

2.1 BUEFHRMRAL

KHESL fEIE S0 AT 2 B TR S R v
Wb 11 ARSI AT B . 7 RS T RER R LS
Y. R IARFAIR S BRI LE . s TR A
Wi 7, LB AT Wi R, R B R A T
D o 2l 28 DU I AT i 1 Ay, DRI B I
B TR TINE
22 REIBFHERRL

X T K H -5 mmol/L 2% . FHi%-10 mmol/L
LIRS . WEE-0.1%Z KA . HEE-0.1%H K IR AN L )T -
IKFRNMIR R, 255 W3R 2. 6 SR R P . IR gk B
LT & o> B I AE g R B OR B, X XHRSER R
g . XA H R S N ER A SRR H IR THR . XA
R S T B A BT 00 4 B OR, (H 11 R b5 i i o AH %4
THEE-K . B EE-0.1% 20K R UL K G -/K i s AE A 2R 4
% HEE-0.1%H BoK s R I, R . 1hAd
2. AR AR, Il AR R R R 0,
KR A R N AR i B RE-0. 1% 20K I i,
A P AT, RO B A LA IR S AR IR R A2, HorhoR
e, 3R, A O 1 min WilE, BTG
YRR BT, YRR THE . XRERHRS T
T 33 Xof ) 3 SEAR AR TC v SE R 2R 4y 2 SR A 2B 7K
TEAA R, 11 P e XIRR, R i s, AHET
CNE-K, HEE- K SRR R A5G P HA A 1 £ B SUR,
&) HARY A W] R 43 FA A, i 43 H - K Bl A
R 1B RIS FREWE 1 PR,

2.3 HIRIBRSAENEE

QuEChERS 7E/K S FiAb B Akl 72 op B R AY 5K
R, AW EBCE FIFAER PSA . C HA R 1E AL
K, WITT 4 FOAFE SRS EEAEZEBOEE, 5 HLB
AHAEBUR G AL iR T HU B . PSA BERS 22 BRAE i L (1)
BEWITR . WHESHTE A I, Cis ARSI BRI, ]
LRI IR S AR AL A -
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Table 2 Comparison of response values for different mobile phases at different concentrations
M {1 06 T AR
ilBES _— HifE-5 mmol/L  FHIEE-10 mmol/L  HIRR-0.1% K HIEE-0.1%H iR Wk
23 e 23 fadr c,ﬁ\':*— 7 j%z’:* H
7R 2R B KR
bR 2.23x10° 1.02x10° 3.06x10° 4.81x10° 2.24x10° 2.31x10°
AR 9.19x10° 1.75x10° 1.27x10° 1.37x10° 2.15x10* 9.02x10°
124 ER 1.42x10° 3.62x10* 2.15x10* 6.56x10° / 1.26x10°
KRB T R 2. Tig 1.05x107 2.52x10° 2.40x10° 2.12x10° 7.23%10° 9.88x10°
o 38 L2 R i R g 1.82x107 3.65x10° 3.53x10° 3.33x10° 1.31x10° 1.85x10’
ol 3 L2 R R D9 i 1.72x107 4.53x10° 4.32x10° 3.71x10° 1.42x10° 1.80x10°
R R T g 2.17x107 6.42x10° 6.24x10° / 2.18x10° 2.20x10°
Ko 2 B F R S N TR 1.12x107 2.90x10° 2.94x10° 2.61x10° 7.00x10° 1.13x107
P FEIEOR R R T R 2.44x107 6.78x10° 6.56x10° / 2.67x10° 2.45%107
3 R R R T 4.16x107 1.21x107 1.27x107 8.74x10° 9.95x10° 4.18x107
WA 18 4.21x107 2.68x10° 1.84x10° 3.01x107 1.25x10° 4.01x10’
e IR A AR RS e T AR
B ~HLBEMAERREGLE: - QUEChERSHHLI
8 E : sQUEChERSHifkik2 ™ QUEChERSIHHLILS
7 ;ﬁ e Ey & X % (1)88 =QuEChERS¥+ki:4
= g2 g2 EE % 9000 i il w4 i il
X5 7 % B “E 80.01 IE
B = £z 53 4 60.01Y fE \
=3 7 X500 E Y E &
E, = 4001 IE Y
* 30.01 0 \ VIE Y
& o L4 MINVEE Y YEE Y =
1 = 2 : 2001\ JE N
0 B Is A 10073 4E YVIEYIE YL
EN NA | BN | B = =
25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25. 3 > & & R
0 25 50 75 005 515.0 17.5 200 22.5 25.0 @% &W@y %@» /\% @%4%#%“ 1}
1R B4 B[R] /min NI & & & &
W <& <& <& <& & R <§%v
il <& & %l
L e o a0 %‘+ 9 + % o
B 11 R RS A &(y )\)g(y {g(y {g(y Ags(ﬁ’

Fig.l Total ion chromatogram of 11 kinds of preservatives

¥z 1.3.6 Pk EEINbR &, 7E 2 g BV RE i hm A
11 R JEE 70X B A A, RS RI BT AL B 73k, X [l il
REERPATHEE, SRR 2. d 8 2 w0, SR A A E
R AL BER, AR R 7 ot R R R I S I i
R, 78 43.1%~64.2% 2 [6], 0] fE & 1% 25 Yy W Bt 78
HLB # I, Fik5ELVEN. K QUEChERS [ AHAE IO 4
FRB, 4 FORTE] B & 1 ol AR AL TRGEDRE, 11 B B s 35k
B R TR S B S, MIKERAE 78.4%~98.1%2
/&), HHr, QUEChERS #t+fki 1. QUEChERS bk 2 &1
T 7 BRI T R R T ISR ARAI, W BB g
AR B, JCkot 4 RBRFE S TP B R A, ik
WAREART 100 mg Bf, QuEChERS #t+fk#: 3. QUEChERS
ARk 4 2R 10 R A ISR 25 RN K R, 2k
#£ QUEChERS #+{bik 3 AT~ — 2B 15E

I‘Jﬂ%‘%‘fﬂﬁﬁ"%

B2 1 R [RI AT AL 7 2 T 345 A9 [
Fig.2 Recoveries of 11 kinds of preservatives under different
pretreatment methods

24 HEFEYNAER

3 PR E SRR Z 1.3 1Q)F 4 BEA TR S Rl
AR, FRAFA2S ALV, 76 11 Rl 70 H 0 {3 5 B i
AFELE T

2 1.3.5 firik, 47 ME %4525, 455 Bn (& 3), 1151
B S ¥ 7 3 ﬁ%ﬁ‘ﬁ’%@ﬂ;ﬁﬂ(%qﬂsz’a ME HAR—%5(, Hr
7 X EILE R R . A ERILFAFTE ME,
MEs } 91.4%~102.7%; SRR, MR LR . IWFLEREATF
AU TR, TP RER . WAL MEs b
70.8%~80.2%, WIFE ME A 54.1%~74.1%. HH5
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- MG BRI R 25 FHEFERER
soldl EEEEEE 250 AABA, HE AL IR
S ool VAL I DG B A o 1 2k m 4546 B 0 19 JB o Ik B Sy A Al
S ol PR(X, ng/mL), DAGEHEEFUEEIBUN B ALAR(Y), 2200 11 Fh
sl B R PR MERRZE . 4350 SIN=3 F1 IN=10 Frx [z ) BT
ol RS LOD Ml LOQ. #5513 3 fiiw, 11 FiphJE
% &w \@, Azé’@ &A&@ /<§§Z> 6@)@&%@ %&e & TE4 A RAMETE N HA RIFRYZIER R, r=0.99, 11 Ff
&@ $§§@& @<% §@ B B3 i LODs 43314 0.003~0.015 mg/kg, LOQs 435K
- 4%4?4%?“ o %f 0.01~0.05 mg/kg. ABFFE 7 ¥MIZAE R | LODs 15 LOQs
N R % il A BRI K
[;ﬁ% .Jﬁgs 252 FEEDREAE R FIRER
TERTER e . 8 RAE TP 1.3.6 11 3 4>
3 3 FKEAT 11 AR MEs YK PR AIR A AR, AT 1.3.02) P 5 A7

MEs TES2 5 W L 2 Y520, SR PR S DG RC v vl 2 )
1M,

HARfb A i

Fig.3 MEs of 3 kinds of fruits on
11 kinds of preservatives

FE 6 W, K11 BB A IR R T AR S5 RN 4
A, TEARFINFRAKET, 11 R g8 0 kR B
76.4%~98.9%, RSDs N 0.5%~9.8%, BT B:1e 4 $e 281
SR B T 700 (A ) b B T ) MR S R 2

3 U MEBEBFNEETEE. LA, HXHR%. LODs #1 LOQs
Table 3 Linear range, linear equation, correlation coefficient, LODs and LOQs of 11 kinds of preservatives
I575 J85 1 s FEAY 2T/ (ng/L) Ry i P30 LODs/(mg/kg) LOQs/(mg/kg)
L] Y=4994.1X-323.6 0.9997
Eulir ZE 5~200 Y=6214.2X-1045.7 0.9948 0.015 0.05
R Y=5102.1%+112.5 0.9983
L] Y=1374.5%+393.9 0.9995
N FH 5~200 Y=2145.3X-265.7 0.9991 0.015 0.05
¥ Y=1854.2X-110.7 0.9988
L] Y=1474.0X-381.9 0.9979
1154 B34 5~200 Y=2578.9X+1104.7 0.9993 0.015 0.05
B Y=2415X-231.4 0.9957
et Y=12257.6X-235.4 0.9985
XA i
7.1 RE 1~40 Y=14025.7%+842.3 0.9997 0.003 0.01
3 B Y=12857.1X415.0 0.9991
Vb ] A Y=12754.1X-1159.4 0.9975
XA P tify
i E3 1~40 Y=10524.3X-992.4 0.9991 0.003 0.01
3 WAE Y=10542.6X-1047.8 0.9978
Vb A Y=16297.5X+242.4 0.9986
IR pffs
— FHE 1~40 Y=15425.7X+315.2 0.9991 0.003 0.01
3 WiAE Y=17548.6X257.8 0.9974
o Y=20812.2X+195.8 0.9992
XA Fifs 999
T FHE 1~40 Y=17465.3X-658.4 0.9948 0.003 0.01
! iR Y=19875.6X487.2 0.9976
Vo b T A Y=11974.9X+469.4 0.9980
XA tify
o FE 1~40 Y=12423.5X+141.7 0.9998 0.003 0.01
JrIRER B4 Y=115476.9%+102.9 0.9997
. L] Y=21007.1X-394.6 0.9976
Xof J TR i —
v RE 1~40 Y=20145.6X-408.7 0.9914 0.003 0.01
ST g o
LR Y=20457.8%X+189.1 0.9990
e et Wit Y=30139.7X-1431.2 0.9973
X 2 R R
v it 1~40 Y=28491.5X-1056.7 0.9992 0.003 0.01
P g —
X3 Y=29541.8X+1008.7 0.9964
L] Y=1696.4X-684.3 0.9962
MiE 2.8 FH 5~200 Y=1495.3X+262.7 0.9981 0.015 0.05
R Y=1569.7X-467.2 0.9997
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x4 i RE. BEEERS 1 MEFEFEWER RSDs (n=6)

Table 4 Recoveries and RSDs of 11 kinds of preservatives in bayberry, mulberry matrices and strawberry (n=6)

prgme VAT s RE Rl
/(mg/kg) [EISCR /% RSDs/% [l %/ % RSDs/% [l /% RSDs/%
0.05 90.1 1.5 84.5 3.6 88.7 2.0
Y 0.10 92.4 5.4 86.7 3.4 90.2 1.9
0.50 89.7 25 85.1 1.9 88.6 2.6
0.05 80.1 2.8 89.1 2.9 79.5 1.4
AR 0.10 83.4 1.9 87.2 3.4 92.7 1.9
0.50 81.7 2.0 90.4 2.9 88.6 2.8
0.05 78.9 6.4 88.7 6.5 80.9 2.0
1340 0.10 81.4 3.9 82.5 8.4 85.3 2.1
0.50 83.5 7.4 84.4 9.8 82.1 5.6
_— 0.01 90.1 2.1 92.3 1.8 92.7 2.1
AEEFH 0.02 93.1 3.9 92.7 2.4 93.1 43
—_— . . ) ) . . )
0.10 95.4 4.6 90.3 3.0 89.6 2.4
- 0.01 89.1 4.4 93.6 1.5 90.6 3.4
W
- Zi 0.02 93.1 7.1 94.4 2.1 91.2 2.6
1% i
0.10 94.5 2.6 96.1 2.4 90.8 1.9
0.01 88.5 3.5 92.3 4.6 93.1 2.4
B 0.02 96.1 1.9 95.4 1.8 92.6 0.9
R N iR - i i i ' i i
0.10 89.3 25 93.2 5.6 90.9 2.1
‘ 0.01 90.7 0.5 91.9 1.1 92.4 1.9
FERE 0.02 93.6 25 89.7 2.6 90.6 1.0
- . . ) ) . . )
0.10 95.8 1.6 88.4 1.7 91.2 15
0.01 92.1 6.4 84.6 3.5 90.6 3.4
R 0.02 93.9 2.9 89.2 4.6 91.7 1.3
% 5 79 g i ’ i i i ’ i
0.10 98.9 3.8 85.7 1.2 96.3 2.1
0.01 90.0 6.1 90.1 3.8 92.1 1.9
XL 0.02 97.1 5.9 87.2 6.6 93.4 25
%5 T ig ' ' i i ’ ; i
0.10 92.8 3.7 93.1 1.9 92.6 23
0.01 93.5 1.1 87.4 2.6 88.7 3.4
R 0.02 96.4 2.7 89.6 2.7 89.3 2.6
1% B i - - i i ' - i
0.10 95.8 1.8 90.3 3.8 90.4 1.9
0.05 77.6 5.2 80.6 1.4 80.6 3.4
WA LR 0.10 79.5 1.9 82.7 3.5 79.8 2.5
0.50 86.4 3.3 88.4 6.4 76.4 3.9
N SERRAE R A IS I B E LS R
= o sl = F5 SEFREESS 11 BRI IR A
2.6 *B;‘R*i il Table 5 Determination results of 11 kinds of preservatives in
S PEA A ST VR AE SEBR AR SR DU R Al P DL actual samples
S e N v » = i J5E 5 Y —
HEE, XETTREROR M. S, REEREM A 10 Ui FRL - BORAL ATERESR OB 500.2862022
G, RmR A 5. Hoh 2 MR 1 kil oo MK ek WA me/ke)
ME, R 2 o F L —
e et e o bili-05_ A% 53 5.9
**xubﬂﬂﬁi’@?, = E‘{Blﬂj‘? 4.5~11.9 mg/kg, ,\é‘i‘ﬁé ZE02 hEE 45 4.9
il R R BB F o XF 3t Uk BH A S P gt R 3R ZHE-05 NER 11.9 12.2

F GB 5009.286—2022 #EATE, &5H5AM 5T @
LA EZE R AN B,

¥: GB 5009.286—2022( 12 ity & 4 E R ARME b P aNfhE £ 1Y

MWED -
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AFFEH QUEChERS 4% K 5 HPLC-MS/MS 45442 3k,
BT b P i % S K SR o 2 B B AR I, R R
5T RTAC PR A B TE], 4T R T AT MRS e B R
6 97 T8 7728 59 . WFoTsE 3 MEs 192245, & B 1) 5L bR il
T2 TEA SUAR T B di HH MEs X 43 H7 285 55 7= A= 1) 52 0 o [R5
3 A T S Ao R R B A S A SR X, R BH AR T vk
PRGN 55 R LAY — R A RS o S5 B0 G I )y A B,
AW G R SRR G, B HA E O RS
T 1 FPREE, HAHEIROR R LR . X R IOR R
THe. MEEEPREAN ., SREEFRRETE ., W37
FE R R DT A S B AR B 7K SR TR D ATF 9

FERALSE, L4 50 mg PSA . 50 mg Cg Wik ik

ZAF, 1B H K R S AR I F SR AE 571 2 5~ MRM AR 0AG

I3 B3 SR N RCR RAF, RSB 232 0 A R ST 800
R S T VC B AR e B A TR AE ;. i iE R 11 i
7 JE FAAH SC R B KT 0.99, KBy 0.003~0.015 mg/ke,
SEHREPRM 0.01~0.05 mg/kg, MIFRF-H R 76.4%~98.9%
FHXSARAENR2E 0.5%~9.8%, FMKE . W 50k % B 50

SERER oy TR RS A AR e . T
(B ELAT T A, AT LATH f& R A A5 e 0 4 0T 7k % Hh B g 551
R R AL 7 e 2SR, S Bl 2 4 AR XU: A ) A
RIHE
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