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Comparative study on 2 extractive methods for the extraction of illegal
additives in jelly samples

HE Xin-Xin, WANG Gang-Li", CAO Jin"

(National Institute for Food and Drug Control, Beijing 100050, China)

ABSTRACT: Objective To compare the extraction effect of illegal additives in jelly samples by routine heated
method and pulverized centrifugal method. Methods Totally 9 illegally additives, including 2 antidiabetic drugs, 4
weight-loss pills and 3 diuretics were used as the research objects to prepare matrix spiked positive samples. After
being heated, crushed and centrifuged, the samples were determined by ultra performance liquid chromatography
tandem mass spectrometer (UPLC-MS/MS), and quantified by external standard method. The extraction efficiency of
the 2 methods was investigated with matrix effect, recovery and precision as indexes. Results Under heat treatment,
the recovery rate was 31.27%—-135.50% and the precision was 0.75%—16.40%. While, the recovery rate of the 9
illegally additives in the pulverized samples was 51.60%—116.90%, and the precision was 1.63%—10.70%. Besides,
the matrix effect under pulverization and centrifugation was lower than that of heat treatment. Conclusion
Compared with the heating extraction method, the crushing centrifugal extraction method is easy to operate, and can
be used for sample pretreatment of jelly-like samples with more stable, reliable and sensitive results.
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P SRS I U2 VB O B ey 220 1 2% 1 5 i DR 3R 2 {4
HESE R A AN BE 52 A B AR IR, AT A R D B A W E
o L, BEXTZZERE, BB RARE T e A, XA
P 0] S FBORI R (OB R 405 R i AT AR 5 5, Tl R
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AR HANE TA LA, S0 5 2R K ot 17
VR, R BRI S AR R, R RE RS (H7Esk
PR L R A B, ISR BOS LA RO E | 23
Dy 3 A B W RS B R FLAFAE — 5 ISR SO . A
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1 MR5ERZE

1.1 XEFES5HF

1290-6400 #8 = SR AR - = 2 DU AT 5% B FAY (3
Agilent B} 5 A BR A F); Milli-Q BT 4l /K 1% (4 [
Sartorious 2A#)); XMTD-6000 1B i /K 54 (b 5K KL

1A A FD); HC-3018R 538 2 VR B O WL B b ARt
AR PR W ); /NS R 5 B0 — MBI A Ab Ak il 8 1,
2.5 mm HRARGF R AR F]); XP205 HLF4rHr K
F(HHAAZ—). AL204 BF4I RT3 2Z—) Gt
Mettler 23 #]),

FruEdl: AEAIEER . k8515 RE. PO . N-sL L
FEVGA T L ON-B S B RETE A B NGNS L P A i
. N-ZE R oo A gl A . SCGUBENR | MR | R FER (L
=97%) . BIRC(P S 2 SR A F ST ) FH B (g Al |
Mg (P4t R (LC/MS 2K) (35 Fisher Scientific 23 H]);
LR (LC/MS %, JbatE R ERHEA BRA ) o
1.2 XWFFE
1.2.1  ARAZ R B

FRUESB R IR A& S MEER, #%515745F 500 mg/L; VUi
HAH . N-BAD F PG A AR B . NON-XEs FE PG A B B . N-
DR IL PG AT A | A SER | TEZECK 1000 mg/L; GHMENE
2500 mg/L. 43 A FRHL L iR bR HEXT BR Y 10 mg(F 5 2
0.01 mg)FH H BRI (T RS AR . (EFIRT, B ik 41
MER A FN AR . PEA AR . N-BE F IR A A . NON-
X FR R PG A7 B L N2 5 G A gt R S R 1) o
W BE R 500 mg/L, S AMEE . WEKRMWERKEN
1000 mg/L (IR A iR R

PR TAEVS R 43 0 R G (R AR R TR G i 4%
WS W R 1.00. 0.25. 0.10, 0.05. 0.02 mg/L
B T AR
122 B IELH

D AR % 4. ACQUITY UPLC®HSS T, Cis (51
(100 mmx2.1 mm, 1.8 pm), FEiE 40 °C, PEFEE 5 pL, i
0.3 mL/min, W3IAHA H 0.1%H [2-10 mmol Z RS,
B N B B BB FEFF: 0~0.5 min, 10% B; 0.5~1 min,
10%~35% B; 1~3 min, 35% B; 3.1~5.5 min, 40% B; 5.5~
6 min, 40%~80% B; 6~10 min, 80% B; 10~11 min, 10% B.

2) i A R LS SE IE B A 2 i W
(multiple reaction monitoring, MRM) #% 2{; ¥ I &
350 °C; #HARJE: 250 °C; MIZEHLE: 500 V; BANE HLE:
3500 V(+) 3000 V(-); TH W H: 8 L/min; ¥ i H:
11 L/min. #&YBHENE. EEE X #ILBE ., fifE
e L 1.

1.2.3  radd R A4S 0 B )

AR ERFRE 4 4y 1.5 g(KEH £ 0.001 o)l T
100 mL Ba#frh, MIA 30 mL 8 2l /K 57 0% K ik )5,
F 60 °C/K ¥ HhAE iR m#4 5 min i B 5 @Ak 6 7 7 35 B
PR, FFERE HEHERIMA 0.96.0.3,0.06, 0 mL
RAMARE, RHEZERETIKFEPA® 4 h 550
& R 16, 5. 1. 0 mg/kg [ BHME BA B S
URFE N 30 g6
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Table 1 Main mass spectrometry parameters for illegal addition of chemical drugs
Frs Az gy /B BE T (m/2) TET(2) HEFLHL /Y T4 RE /e V et
528 403* 135 7 +
1 + 41) 1 1]
528 386 135 19 +
) 324 127* 135 15 +
2 2l Bty
324 110 135 19 +
280 139 135 30 +
3 A1 i 9]
280 125* 135 30 +
‘ 266 139 135 30 +
4 N-HL. 2 HRE P 417 1 B
266 125% 135 30 +
252 139 135 30 +
5 N, N-3 2 HRE PG 4 i B
252 125% 135 30 +
356.2 139 135 30 +
6 N-5 HY B 74 A1 7 B
356.2 125* 135 30 +
296 268.9 135 20
7 SRR
296 205* 135 20
294.1 213.7* 135 30
8 SR
294.1 178.7 135 50
329 205* 135 30
9 IR IEK
329 126 135 30

TE N ERE T

1.2.4 Houara 27 ik

FHMBGE: BRI 1.0 gOF5 #1 £ 0.001 g)FE b,
F 20 mL AEMA, A 80%H FE 5 mL, F 60 °C/K
VA H R TR KOV 0 A B D R R R o8 e Ak, TR TR
FLAEE M, fFIHAE =R H 80%(V/V) F &
7, BIRRAKEMETNEHE SOomL WHENRNK L
HE.o®H, L 10000 r/min .0 5 min, BB E W It
0.22 um A HLIEBE, W E IR .

RO — bk REEFRIL 1.0 g(RHIZE 0.001 g)BE
T 50 mL A 9 R PSR 20 B0 AT, A 20 mL 80%H!
A 6 A S AL B A5 R 7, AT B O— R R i S
045 60 s B EIERGT 0.22 pm A HLIEBE, 980 & Bk AL
A

2 HER5SH

2.1 tREHZREMRY

BRFNARE LA W AT 007, B — R IERE 3
W, 3% bR T A R A 0g T AR, AR M AR R Y R
B (mg/L) M R AL AR, &) 0T E B B X 0 Tl AR

R YRR R, 2 A 5T AR o il 2, 2tk U R R LA
KRR 2. G5RRWK A 0.02~1.00 mg/L N
LR R R, P EHB KT 0.99,
22 KUREEEMR

NI 20 pg/g TR bR VA VT B R SR R R i R R
IR 1.2.4 19 )7 B b A7 w4 B SRR S BT, DAE R
FAEME e SIN=3 TH5 ik ke R S e B, 25 A A
XFt AR A5 R AR 3. 4 R

Hy 2 P Bl T, IR S N Ak 2 25 0 1 B SR R
B b TE 28B4 0 10 A0 Jn B Ak B G Ak B S (S HE B AR
ERERE tEY <t WEME, P>0.05, AIH, b2 Fike
st T A By 3 A H RN BRI N A A R
E5.
23 [EWERFEEE

B3 AT B 0 BRI B R SRR L, 4% 2 RO iR
AT S 6 LRI, LA RN i A T A 45
A i € PR A v A, DA TR R 3 451k W B [ i
R, HE5RANER 5 F3 6 Fin.
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Table 2 Linear range, regression equation and correlation coefficient for illegally added chemical drugs
Y LRMEVE Fl/(mg/L) LbE R r?
e 4] e ] 0.02~1.00 Y=1.3588x10°%~1.599x10* 0.9996
& 5 554 0.02~1.00 Y=1.7361x10°X+1.526x10° 0.9916
Py 0.02~1.00 Y=2.5996x10°%+6.3988x10* 0.9985
N- 25 L7 77 iy B 0.02~1.00 Y=2.1561x10°X+5.430x10* 0.9987
N,N-XZ5 F 3 e A i B 0.02~1.00 Y=2.563x10°X+12521 0.9976
N-Z4% FH 5t 55 94 A ity 1 0.02~1.00 Y=2.0187x10°X+8.4839x10* 0.9959
AR 0.04~2.00 Y=1819.8X+351.46 0.9925
SAVEE 0.02~1.00 Y=2.97x10*X+2413.6 0.9953
ke ZE K 0.04~2.00 Y=852.41X-51.324 0.9948
3 ARFFERPIEERMUEEAYNRERS EER
Table 3 LODs and LOQs of illegally added chemical drugs in jelly samples
RSOk g m#k
LOD/(ng/g) LOQ/(ng/g) LOD/(png/g) LOQ/(ng/g)
& 4] nés i 0.05 0.18 0.04 0.14
N 5 256 75 A ity B 0.01 0.05 0.01 0.05
& 51555 0.01 0.04 0.01 0.03
PG A iy 0.02 0.05 0.02 0.05
N-BfL 5 F B G A iy 0.03 0.09 0.02 0.07
NN 2 FH R P A iy B 0.12 0.40 0.11 0.38
SIS/ 43.00 143.60 36.40 121.40
AAER 3.85 12.83 3.70 12.35
FAVER 0.30 0.99 0.39 1.30

#4 PARFBFEERPIELZTNUCEDYRLIRS ESRAVEX
t IR
Table 4 Paired t test analysis result of LODs and LOQs of
illegally added chemical drugs in jelly samples

31.27%4& H 2 51.60%. 455 B 1 H 4k & 9 [l 80
A3 A B BT, 2k R 0 Ak LAY B AR AL A A Bl i R
B AH XTI AL PRI F AR AT T 60%~110%2Z [H],
BEORE R RN, WA B AR A S E, HE

#; t FR(LODs) FE 2 FR(LOQs)
i L0130 o129 1% 3 AN RS M T [0S 2 (25 5t A T AR AR BN
2 6 FUBR AT, HR 16, 5 me/kg TRINMRE T Hhak
. 8 8 I TR 22 25 AL B (0K 35 O T st 3, L
PIHEUR) 0.3407 0.3408 1 mg/kg BAERE T4 A28 85 oM AL B RS 25 4 1]
t WA 2.306 2.306 BT, BNE 1 rh RS SRS BRI, 2
95% 15 X 7] ~2.431~0.9471 _8.178~3.186 B A RAL BRI 3 ANV ARG 3 (R 53T AH X B

R, BHORRE B R TN

M2 5 A0, o MU0 HAL R A RE S IR s
&R m R 31.27%~135.5%, ke o — 4k
PRI B R 51.60%~116.9%., B 25 0 — K Ak 1 1]
B T AR W R A, 8 D ik 0 SR A DI

il KR PRk imfe s M2 R M2
3 [ B A, R o 2% S S T Y o A T
KK EE W&, & O — R B2 — D
G 7 A AR BT 3%
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Table 5 Recoveries of illegally additives in jelly sample processed by 2 different methods (n=6)
Ak BE L A B0 A B
Ew
16 mg/kg 5 mg/kg 1 mg/kg 16 mg/kg 5 mg/kg 1 mg/kg
%5 i 62.00 54.46 38.01 80.50 69.92 65.73
LB s 99.20 106.70 58.68 103.00 103.90 77.68
U A il BH 102.70 104.80 69.03 100.20 95.70 69.09
N-f. 2 F L P A iy B 104.00 105.50 63.44 102.20 96.60 62.13
N,N-BZs PG A it B 93.10 106.80 84.10 89.80 95.90 78.60
N-2 R 356 78 A i B 82.40 64.93 31.27 97.90 89.60 65.75
A AE 108.20 135.50 83.30 98.70 116.90 86.70
LR 104.30 96.50 58.61 105.30 98.30 69.39
K 109.80 78.51 62.17 100.80 65.94 51.60
Fz6 2 MEFRIIAESEATHIELSRNEEAMERRRFER P HEEE (n=6)
Table 6 Precision of illegally additives in jelly sample processed by 2 different methods (n=6)
S A PR b RN SLINSR
EY
16 mg/kg 5 mg/kg 1 mg/kg 16 mg/kg 5 mg/kg 1 mg/kg
e 51 1A i) 4.26 3.18 4.82 5.77 2.93 4.30
F&HI55 R 1.84 0.75 7.27 3.86 1.81 3.24
VU A 1.12 2.68 7.44 3.61 2.12 3.00
N-Ff 2 B 7 A iy B 2.07 1.20 9.10 3.55 1.97 2.58
N, N-AUZ: F V5 A7 il B 5.98 2.66 9.10 2.62 2.79 3.00
N-Z R 356 95 A3 fh B 3.46 2.53 2.52 3.03 1.63 3.57
SR 6.14 4.87 12.10 5.53 5.20 10.70
FAER 2.74 1.37 4.18 3.46 5.28 5.30
W IEK 9.60 11.9 16.40 7.75 9.10 9.40
18 ¢ ,
» A F LIIIE- s
140 | o ByRFESLE . 6l BERLOTE .
120 t . 14 ¢
| R e 7 12 ¢ . "
100 1 ! c 3 ° o o ° <
= : : =
=1 ° " °
a2 v e a
60 B, .
. [}
40 1 []
[ ]
20 e
a b ¢ d e f g h i abcdefghiabcdefghiabcdefghi
E| 7SI A== 5L E| 7RIt e==22L 7]

TE:a ARSI b, #EFUSFHE; e PUATHIDT; d. N-BL 22 FEREDU A i BT e, NON-XUZ FTBE P A1 YT £, N385 G A B

g AGWER; h. EWEE; i TRIEK,
12 e S i A 2 325 S SR VAR il P 5 I TR A A5 40 e AT S5 AR 288 1 o A

Fig.l1 The scatter plot of recovery and precision for illegally added chemical drugs in jelly sample processed by 2 different methods
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B3 AN 0 B 1) BRI BB SR R i, 43¢ 2 A3y
PERTATH 45 6 (BRI, LA PR E B B T R 7
BEAE P as E Mg, DURMEREh AR A e &
0 0 e 2 5 A M U R A o T TR R A A5 B U v EL(E R
P IL 2 FhE S ATAN IR T vk R Bk, AESR AN 7 FiR .
A% 7 PRI PT A, R A s R N - P IR G A i P A 2
IR B I FRON; B S, B SRVRAE h rh ke 2 Rk S 1
WG AN (SRR VRV TR Y 47.65%FN 48.81%, Tk HEES AR
TR )RR i U AR VA TR o R B T 71.46% M1
75.62%, AL FEL A 0N I A X A 7
PRSI A, 2 FIRE STy AR AR N W
ML TR 25 52

RT 2 MERAITLCESETHRARRFHEROERYK
(%)(n=6)
Table 7 Matrix effect of jelly sample processed by 2 different
methods(%)(n=6)

ey InFRAE R BRSO A 3
% 1%
& 471 0 i 47.65 71.46
& 51 5545 77.11 85.81
[ 89.22 86.47
N-BA 2 L 74 A4 it A 89.67 83.72
N,N-R 2 L PG A3 i ] 91.49 86.48
N-ZR FH 56 75 A i 11 48.81 75.62
AR 118.12 109.62
S 98.70 104.53
WkZEK 96.30 92.79

3 5

AR ST 73 H RS TR R A T 3 AR R L —
AR5 Xk Y I 26 S R iy v AR 35 S I ) ok A5 A b i
Ak PR B BCRCR o ol D S A I O e Al 9 S o Ay Jo Y R
PR, b B 0 — AR IR B Rl iR | OKS  RE A
R J5 K AR R R G, VR R H bR A P B
O OB BE R 4G S, AN DUTRT AR T i i A B R
R T L B L B o Bl R AR B, Y5 T A
INFE L, A] A T 2 R A R B 2= A & W 9 2 A A
A e K TR — 2 PRI A RS 1 S AL T 5 S A i o
F0 B IR I, Ay oty XL 0 B ) % RGN R 3t S
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