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i OE. 23T BRI A ZIRANE - BRI EEN LR T P WA L HE R
b EERBEAFTLANWRELERE LN G E, WS Z Na,EDTA — Mcllvaine % & 3250 12
FBR A B TR Y TR R BGR GG ARAR 41 0. 1% F R KI5 i A T B A 37 3h AR AR JE 2R
% BEH C18 424 & ,ESI + &t Z4E X 3246 MRM % R m A X srik#tiT 2%, 4R BT,
FERBRAEAE AT, T AT B AR A 09 R B R 545 % 5 ok T 4 AP wasn & £ 40k £ 09 A%
HIE A 0.36 pe/ke, & ZAKT B A7 E A48 BUE 69 50 pe/ke; MERAE A1 ~ 100 ng/mL B4 FpALE
My 84 PR P A 56 R BCHRAE 0.999 0 VA b AR R E A 1.5 .50 we/kg B e Ek E A 71, 88%
~107.13% A8 AR BAR Z#R DT 8% . AR LR TAHRILE T It PR E LR EEZWETHRZE

MRS,

KPR AT RRFR; BHIURAEE- SRR, W E LR AT BOURT ik

hESZES. TS252.7; 0657.63

WU AP A RAE & BOL T A Hi%
KRR b B R E S aFEAL
(R, A A, 5 1 F 8 Al B Dhg ==L, ™
A ORBT 2R Ak, R K TR E il T
VU AP AE R AU B TE S IR TR S
HRFR B BRE M 100 pg/kg™ ™,
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1.1 #R5iXF

HMRIUIF R (97.7% ) FhIR LR R (97.5%) |
HIRETR(93.0% ) FhMRME S8 (98.0% ), W
T Sigma A F . Hig WEE O, ¥ a0 T
TEEZIENT, CROHE O T KGR E
B(BERE ) . — KETrBER (IER) L
VU 2R 5 BRIR B | BEIREL , 1A o A W TN
iR T, BMIRE SR (P ED) AR A 2B
5 Wity W T HE R AT
1.2 (UFEHiE&E

Quattro Premier XE T /5 200 AH €4 3% — — U
YT B BX R 1% X (UPLC — MS/MS) , 35 [ Waters 2
Fl;OA — SYS RUK IR E WA, 35 E Organomation 23
A)T - 214 AU RF 8 [F Sartorius 28 ) 3 XW —
8OA RUJE IR IR A A%, 1 0t F5 i 7 A FR A 5 KQ —
500VDE AU 7 5 PeA, RIS A FRA 7 s SHY -2
ARG %, MBI BR A F] 5 TGL — 16M A E
DML, TR AR A BR A ]

1.3 EWHE
1.3.1 &k beh

Na,EDTA — Mcllvaine 2% & ; 43 FREL 2. 10 ¢
FrEEIR N 2. 84 ¢ BERRE 4N, 70 WIHIK IS M IT E 45
%100 mL, B2 il 5% 0. 1 mol/L ¥y FR ¥ W A1 0. 2
mol/ L AR & 8NV W ; B 100 mL #FF IR A W 5
62.5 mL BER S " MIIA IR &, A 6.05 ¢ &
Je DU i 0, Al LS A 4R 5T, R FH SR AR AN
i ERRR I pH {H 2 4.00 0. 05, 175 0. 1 mol/L )
Na, EDTA — McllvaineZ& i ,

By I R C ) - 23 SRS B FR EL 4 b DUBR 2 2841
HEBRIES 2. 5 mg, TP BEAE R I E A 2 25 mL, Bt
il BT SV FE 2 100 wg/mL BUARIEGE S50, T - 18
C T HOGIRAF, M HE T 2 RTS8 50% LK
VA VR IR B R TG T 3 VAR VR B A T AR
1.3.2 HRIERAH &

PRI ¢ REME T 50 mL B0, Wi 1.5
mL Na, EDTA — Mcllvaine 2% /i, THE iR IR &
ARG, BT A AT S 20 min, 2R
JEIMA 3.5 mL O, & TIRG & LIRGIRS) 15
min, KESS A 1.32 ¢(NH,),S0,, m ek 2] 5,
4 500 r/min 5.0 5 min, FIER N, KT, IR EALT 40

C., ¥FREAE T 1 mL 50% 2R KEW T, 1 0. 22
pwm PTFE JERE, 8 AL E .
1.3.3 RAAREERGH &

ANERFY AR S 1.3, 2 4R L, 15
B2 A OAM . DA PR WA R R &R
SR A R BT ER WL, 1 5E BRI W U A R 26
PrAE R BRI A 5158 1.5 .20 50,100 ng/mL,
1.3.4 UPLC — MS/MS # &4

1) UPLC &M, 3% 4. Acquity UPLC BEH
C18,1.7 wm,100 mm x 2. 1 mm; i ;30 °C ; gEAEK
LS pl; Vs AH: A O B R K W W (R B 43 B
0.1%),B RN ( @1%?@) SR 0.2 rnL/rnin;ﬁ%
JEVEMRRIT I TR 1,

# 1 UPLC BRJEVEIEEF

Tab.1 UPLC program of gradient elute
{/min W/ (mL-min~!')  @(A)/% ©(B)/%
0.00 0. 200 85.0 15.0
2.00 0.200 70.0 30.0
3.00 0. 200 70.0 30.0
3.10 0. 200 85.0 15.0
5.50 0.200 85.0 15.0

2) Bk 4, My, WSS IE B (ESI
+ AR B R 2.5 KV, B FIRIEE . 120 C;
JBEEFRIELEE 300 °C 5 By <0 - N, , Wit 500 L/h;
HEFLAUR N, , T 50 L/h; Rl 55, WK 0. 12
mL/min ; FAHEE  Z2 50 W ( MRM)

2 #ZR5itE

2.1 RILEHFHRK

FEVEIES 45 140 N 38 o 7 9 2% B R AR, 20 0k
1 pg/mL BYEA AR HE T R AT B B R 5 1
T E B UE B X, W B AT B LR
JE RIEAR RIS B2 i 8] S 2804 T T OuAe, EEaE
WSBOLFR 2, 4 FhIURRZKPUAE RSB 1A
EInE 1, L Far U 4 Fhei T LIE 4.5
min A SE IR 53 B AS I
2.2 RBEFELEGREA
2.2.1 FEBUER 3 FERIE G H R

WA BT 2 v, A8 LA B 7 B 3 4 22 DG
B, T HE RS R w0 A PLIE R A
W NG TR g IR A SEBR LT 2 Fi
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Tab.2 Retention time and MS/MS parameters 90} % O ZH 2. 7;
%

ey (B BB FET UCHAL)/ B o(3ER)/
il min (m/z)  (m/z) v fight/eV s

410.0" 25.00 20.00 0.100

PUFRZE  2.81  444.9
427.1 25.00 15.00 0.100

410.0 25.00  30.00 0.100

MR 3.88 445.0
428.0% 25.00 22.00 0.100

426.0" 25.00 20.00 0.100

+H/EE 252 461.0
443.0  25.00 15.00 0.100

444.0" 30.00 22.00 0.100

SEE  3.62  479.0
462.0  30.00 20.00 0.100

« (LR T,
2.81

100 3.88
8 |
g ol 250 3.62
42‘
JE

L \
M N .

0 05 1.0 15 20 25 3.0 35 40 45 50
t/min

BT 4 FhPUPR RSB A R A bR bl B 8 T
Fig.1 Total ion chromatogram of 4 tetracyclines mixed
standard solution
TR CTRAE NI G, Fi B 1. 3.2 5 iy 5 i Ak
8 H ARG P B 24 [ SRR D P2 Y
FEIPRICR BRI 2, K 2 R AT, R 2
AR g A I 70 IF 4 o 0 B 32 2950 A 3R - 24 1wl
W, BAUTAH L TR 5 1 SRR ST , B R
R 1) U A IS A AR BE AT 1) DU PR R 2 hi A R Y
FORELF, i H, 2 BADIEE HRIEET i
Wep (IR RE BUSONE 20, 3 v SR A o 1%
FEARIGA T R A R S W h H AR & P A 1
R AE S weg/kg BIIBRKF T HIA RAR S 2 )
VE R AR AT A S5, ARV AG I 2.0 ~
4.0 mL, SRR, BEE CNERTRAYHEIN 4 FhPURRER
FHUER IR E ETHES Y CIE AR T
3.5 mL I, 4 FhPUPRZE TR B P2 RIS s
W, 8%, V3.5 mL B 251 R 2EBUEH
2.2.2 b FRACRA 0
AT 28 2 F) e 5 o VRO A G AR R B Y
JEAFTE—E MIREI , B ERAH T T HAER 28 TE L 2
= REMB R D) ¥ A B % | DA T SR 6] T 3t A 5
SR AA R A SCE Y TR

N B .
Mo £

[ /%

40
30
20

sz mamE LBE | eBE
otk 2
B2 AT LA R
Fig.2 Extraction effects of different organic solvents
TR 4 R R TR e A SRR A BBy 1 v R A 4 S R B 5
M, M BEAREA P AR S 560 45 5 (& 3) BT L,
TR B A WO R B R vh | RE T 4 s AR 3F 2 ok
L NIE A SR e 7 N DRy & S T =R
W Y E B B R R B T A R R 4 i
L ARSCHAN T A SR IF Y SEIG B A U AR Y
HEZHAREE M, RN, YmRE s/ T
1.32 g {4 R UM RBP4 RIPHFE T A0 [
R dR 2B iR 2 &, B AL &9 -3 1nl
R LT AN, EARA R B 3 i EoE
HERAWW S ZEN, MMt K F 1.32 ¢
B, G SR B R B AN BE 56 4V At , T RE I IS At iR B
B AW P E Lk 2, 28 b rds , Y Bk
IR R 1.32 g,

100

o A Gt 1,
or A mEA L g2

sof- 7: %
70 2

& 60r {‘ %‘ .%
+*gso— ~I~

E 4

N

30F

20
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“Tmng  whmE  tEE aBE
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Fig.3 Phase separation effects of different
ammonium salts
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Fig.4 Extraction effects of different

purification methods

TR, A S s R AR O () 3 %€ (A5 H AR
EWARETE R VEM VR T S AR 2 4=,
T B A R AR B HLB [ AR A% HOH: B 16 A9
BB 5 252 A 55, MELLGRIE B AR & 9 3k 15 5
FE B R
2.3 ERIMN, & ESEE ., K H R 00 AR B 4 2
S

TR 5 B 20000 S5 5 FH 118 5 125 2 A KT i 7 3%
BIBE TR0, = 25 1 5 S5 s v i 1o L/ 8 95 790 s 7
NAE, ZFEEFON KT 1B, 3 B A 78 5 o 5 AL
5 2, A AR A I RO o3 S =
1B B AN AL I EC ) 5 ng/mL F150 ng/mL 2 MR
B bRV R, LA DN AT (%) e 1o (0 TR AR) |, DA
HEILTFRN  E LT 3, S5 R BRI
4 Fh PUPR RSP0 AE R34 B s 00, PR I 3 o 330y
ANTT 220 IR PR B DE FeAm o i Ze b A7 e i, DA4R
A SRR E
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0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
t/min
(a) AT FERUS
TEE [EWiEr
100 24 375
Q\Q
@ 50 .
5
= 1.1
1.2 15
0 Il Il Il Il 1 1 1 1 Il Il
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
t/min
(by [EFEZEHE
El5  OR[EEAL T A R e R A

Fig.5 Total ion chromatogram of different purification methods
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SEggHh ME 10303 1 IR G B TR RV (ng/mL) Z5RIFER 3, Z5REW],7E 1 ~ 100 ng/mL
AR HEM R P AR Y SRR BUE R E R IR EIN 4 MR R RS R A S g

TH 3 T AR, R AR AR X R XN AG B AU R RPN R
F3 4 FIUFRRIEDUA R AL FERIR G R 4L

Tab.3 Linear equations and correlation coefficients of four tetracyclines

Sy HTH ke HERER
5 ng/mL 50 ng/mL

PURR 1.48 1.51 Y=51.353 1X +46. 6725 0.999 7

iR 1.12 1.05 Y=111.934X +5.112 38 0.999 9

+EE 1.04 1.15 Y =43. 046 0X —20. 005 9 0.999 4

SHFE 1.09 1.15 Y=30.7803X +22.349 3 0.999 6

HRH [ B gtk 55 7 FH AL 2215 G 23 (TUPAC) XA
PR A S, SR vk B TR 5 s M T VR S o 1)
B PEZE JLBC 7 @5 v, AR it rh A v B %) o 1 1 O
B4 0.5 wg/kg 11 wg/kg, A0 7 1 0A] 1.3.2 7,
BEAIKTFFATIE 6 WK, TR 45 H AR A 4 06 1 FR
MIRRAEMG 25 , LA 3 A8 hn M 22 11 5 &L B D ks
HBR(CEARKFE P =95% ) , Fe 2855 TUKS: H BR f (R Y
THAB W TNt IO 14 235 SR R R 7 T ARG I BRES 4
IR IX 2 NACERI RS H R 535078 0. 36 pe/kg il
0.67 pg/kg, SRIG &M 1.3, 2 W L 863E, &

4 FpPUSRRISHTA R 525 IR A BT LU
0.36 g/ kg i, ZEE R AOBAH (35— T I A 4759k
AR, I HAEWEE S/N >3, I, #fi5E 0. 36 we/kg K
ZIT IR R

PIARE BHhrfb A Y e 2 LIS 7 #5605, Jn
A —E IR A PR AEA W, B bR ik & W 7ERE S
BT A0 1.5 .50 we/kg, B IER K SEFEAT
WZE 4 WG I3 4, SCE0 P34 R AE 71. 88%
~107. 13% , J5 15 B AR AR E DR 22 /N T 8% , m LAY
e H E R TAER TR 2

K4 4 FHIUFRRIETA F AR 1A 45 5

Tab.4 Results of recovery study for four tetracyclines

e 1 pg/kg 5 ng'kg 50 pg/kg
SEH IR/ % RSD/% Xl % RSD/% SEE R % RSD/%
PyIRE 86. 64 6.52 91.58 5.40 100. 34 7.75
WRTHR 79.97 5.15 82.32 7.87 92. 47 6.42
+ER 71.88 7.27 77.71 3.91 88.72 4.59
BRR 87. 66 5.41 92.71 6.28 107. 13 6.19
AR VOIRZ A 2R FUAG I 5 2 AR D7k R I8
3 & it T A HLE 9 P, TR L | 280 T 4 % A

WFFE T FRAT IR T A B8 o OV 13 -
QN A ORI AP I WLV e e R VLB 7 o3 G A
RAR N BRI 4 FIURREIUERW L, %l
BN 4 PO R AHUE R AE 4.5 min PYRIA] S PGHE
Ay BRI 5 S APCAG: HHBR K 0. 36 e/ ke, BB T E AR
AR AE B 50 e/ ke ; BT A 1 ~ 100 ng/mL
4 PGP MEAR DG, A E R B TE 0.999 0 DL I
TdR e B R 1.5.50 we/kg B By 2 1] g &K
71.88% ~107.13% , X b M 22 24/ F 8% , W

e FREACE 1 TR LBCOT Wik o IO PR R 2 b A
R TR E T

S 3k
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Salting-Out Assisted Liquid-Liquid Extraction Coupled to
UPLC-MS/MS for Determination of Tetracyclines in Milk Powder

LUO Ruilian
( Foshan Supervision Testing Centre of Quality and Metrology, Foshan 528225, China)

Abstract; The use of salting-out assisted liquid-liquid extraction (SALLE) combined with UPLC-MS/MS
has been evaluated for the determination of tetracyclines in milk powder. The samples were extracted with
Na, EDTA-Mcllvaine buffer, and then the target analytes were extracted with acetonitrile assisted with
(NH,),S0,. After concentrated, the target analytes were separated on a BEH C18 column with gradient
elution using acetonitrile and water containing volume fraction 0. 1% formic acid as mobile phase. MS
detection was performed with the positive ion mode in multi-reaction monitoring. The samples were quan-
tified with external standard method. The result showed that, under the assisted with (NH,),S0,, the
extraction and purification effect of acetonitrile was improved. The limit of detection was 0. 36 pg/kg,
which was much lower than 50 pg/kg for the solid-phase extraction method. The linear range was from 1
to 100 g /kg with the correlation coefficient R >0. 999. The recoveries of the method were ranged from
71.88% to 107. 13% at the spiked levels of 1, 5, 50 pwg/kg and the relative standard deviation was less
than 8% . This method was simple, sensitive, economical, reliable and environmentally friendly. The

method was suitable for the qualitative and quantitative of tetracyclines in milk powder.
Keywords: salting-out; liquid-liquid extraction; UPLC-MS/MS; tetracyclines; infant formula
(@i SutiD)
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Preparation of Quality Control Sample for Poppy Shell in
Solid Compound Spice

YUAN Lei, LI Tao, LIN Fang, WANG Yixin, PEI Xiaolong
( Shaanxi Institute for Food and Drug Conirol, Xi’an 710065, China)

Abstract ; To establish a method for quality control samples for the poppy shell in solid compound spices.
The spice matrix materials and the poppy shell were dried by microwave, mixed, pulverized,sieved, and
then mixed again. After added with antagonist, the samples were dried, sieved, and mixed again. The
homogeneity and stability of the samples were strictly examined. The concentrations of each chemical con-
stituent in the samples were collaboratively analyzed using liquid chromatography-tandem mass spectrome-
try in 10 laboratories and then the uncertainty was assessed. The results showed that the characteristic
values of the codeine, thebaine, morphine, papaverine , noscapine in these samples were (907 £20.9) ,
(918 £18.4), (315 +16.5), (171 £12.6), (139 £15.8) pneg/kg respectively. The uniformity and
stability was good. The methodology is suitable for verifying alkaloids in solid compound spices to control
the quality.

Keywords: poppy shell; solid compound spice; quality control sample; preparation; quality control
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