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Study on the determination of advantame in food
LIAO Yanzhi, QIN Haijiao, GONG Qin, SUN Guifang
(Hunan Institute of Food Quality Supervision Inspection and Research ,

Hunan Changsha 410111, China)

Abstract; Objective  Comparing and studying accurate and applicable detection method of advantame in food.
Methods Quantitative detection method by high performance liquid chromatography-diode array detector ( HPLC-DAD) ,
high performance liquid chromatography-fluorescence detector ( HPLC-FLD ) and liquid chromatography-tandem mass
spectrometry (LC-MS/MS) were developed for the determination of advantame in processed foods. The detection limits,
accuracy and precision of the method by HPLC-DAD, HPLC-FLD and LC-MS/MS were compared. Results The limit of
quantification (LOQ) of method by HPLC-DAD was high (0.8 mg/kg) , and it did not meet the requirement of advantame
limit test in food. The LOQ was 80. 0 wg/kg by HPLC-FLD and 0. 8 wg/kg by LC-MS/MS, and they meet the requirement
of advantame limit test in food. In the range of detection concentration, the HPLC-FLD and LC-MS/MS method had good
linear relationship. The recovery was 85.0%-103. 1% with relative standard deviation of 2. 5%-9. 5%. Conclusion The
HPLC-FLD and LC-MS/MS method had high accuracy and good precision, and could be used for rapid and accurate
detection of advantame in food.

Key words: Advantame; high performance liquid chromatography-diode array detector; high performance liquid

chromatography-fluorescence detector; liquid chromatography-tandem mass spectrometry ; food additive
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JETH S B2 -1-H1 16 (C,,H,0N,0, - H,0) , 4> F & >
476,52, A8 TT R T T 0 E A AR P Ak
o 2 () 2 2 AL, fE R R A T T T O
FUALHE, AR 24 T BT B HE Y 100 1%, BE OB 9 2
20 000 ~37 000 %, [F] i} B A 7K ¥ 4k 4 Tt 4 3 8
B T I T A R KR
P22 S bR A 2 S R AR R R
57 B A 4 A0 B T FH A O TR R A AR A I
A EDRLAR 44U/ SR T AR 2 U R I R B A L
KT 5y 2% B 4 T HH R E P KRR ) L R
ST XU BV £ 45 R %Y R B R A R
AR5t 5 mg/kg BW, BB G BN T 12 5 A 2
R A R

P ] 1 oA e 7 P T ARy
Ve br o, AT b X 2 T EE B 5T 3 AR P
X G IR A 122 A B A B ST b A I B
GERE W ST AT T T R WM A A
W7 BT, L4 KOBAYASHI 4 BE 58 T &
fit Y 1T B VA € 3% - R 6 B 3% ( LC-MS/MS)
Ve EFG R P S P R e TR R R L A
MR A AR B R B T R K M b R A
R, PR PR AT 1R T A B A0 5 AR B A O Y
Gy T4 M KRR VAR A SR AN O L 4
B2 P Ko 5 i Pl A AT, o A T £ v B 4
I B4 8 2V A € 3% - 4 M %1 (HPLC-DAD) ¥ |
5 R AR 8 3 -7¢ % (HPLC-FLD ) 3% A1 LC-MS/MS
WEAT T BRSE

1 #REAE
L1 2R 51l

PN BT (F-98, B EH R AR A
Al WM B = PO B FF RT3 X (TSQ
Quantum Access, 35 [E Thermofisher) , /= % & #H &
AL (1260, B 2078 BE 5 G 0 4% ) ROBURH €83
(1260, B 5 EAG I &% ) X910 A 3£ [ Agilent, HL
KAV CIEAE 0. 1 mg) 8P P UE &, 1% 7R B O AL
(10 000 r/min) ,

1577 AR fE 5 (CDAA-200028H, 0. 25 ¢, 4
J£>99.5% , b ZiER A AU A AR, o H
Fit | 0 W ) R 8 45 4l 4l K (Millpore 46 7K X
il 4 ) o
1.2 J5ik
1201 AR A AT AR 2

ORE TR IR RO S5 WA - MR AR 2 g A
a2 50 ml BLEERLOA L INAZY 10 ml K
X 20 min, A 50% H i E A E 25 ml,6 000 r/min &

L5 min, FIFKZ 0.45 wm JERE S IR

KRR Y R ORE BRI 2 g FESL L, A
10 ml & Jig 8 A5 4 B 30 min, HI7K & & 2 25 ml,
6 000 r/minE.0> 5 min, FIHWZ 0. 45 pum P8 B g€
GRS

S MR SRR BRI 2 g RN, ALY 10 ml
K, 8 4 B 20 min, ] 50% B € 45 & 25 ml,
6 000 r/minE.0> 5 min, FIHWZ 0. 45 pum P8 B g€
RIS
12,2 Ay o W1 T )

T T EAR WEAS A5 W HE AR PRI 0. 10 g bk 1
FH B 7 0 3 I, o 25 2 100 ml, [ il e 5 ok
1 mg/mlAg bR HEAE F 4 C Y TBUIRAF

T AE T R [R] U E R B B 10. 0 ml bR HEAE A5
W, 50% 1 H B K B B E 100 ml, E g
1.0 mg/L ¥ [, 4 C ¥R A7 . AR 4l 75 25 I i
RO bR UE T AR
1.2.3  fURs 51
1.2.3.1 HPLC-DAD

i, 3% ko Agilent 5 TC-C,, (250 mm X
4.6 mm,5 pm), Ji gh AH: W OEE-0. 1% W R ¥ W
(45:55,V/V) 3 # 1.0 ml/min, & 35 C, ¥t HE &
20 pl, K 3 4 200 nm,
1.2.3.2 HPLC-FLD 3

i . {6 3% FE 4 Agilent 5 TC-C, (250 mm X
4.6 mm,5 pm), Ji g AH: P OEE-0. 1% W R ¥ W
(45:55,V/V) i 1.0 ml/min, 5 35 C, #ERE &
20 wlo ZECHT I P A B 230 nm, &SI
310 nm,
1.2.3.3 LC-MS/MS i

{4 3% . {4 % # 4 Scientific Hypersll Gold C,q
(100 mmx2. 1 mm,3.0 pum), 7 ahH . H B#E-0. 1%
HJR v W (45:55, V/V), 3 1.0 ml/min, ¥ 5
35 °C,#EFER 5.0 pl,

Fil IR i R . BAE R
JE 3.0 KV, BE R E 350 C,#ikE 300 C,H#<
W 40 arb (7 000 kPa), it ¥& 7 X 15 arb
(2 625 kPa) , Z {57 Ft A RRAE 25+ L3R 1,

F 1 RAETTHERE & T FUE 24

Table 1 Parameters of MS for determination of advantame

wan fREaE BEE T TET LR riEsEs
o /min /(m/z)  /(m/z) /eV /eV
83.921 73 35
101.911 73 26
% 87 5.74 459. 103
191. 965 73 23
251.981 73 17
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2.1 PREUA I R

R A5 5 18 T3 W T AKORI B 09 RE A, SR H K B
CWEAE Ry 46 s 0, il g Uk B, & e L SRR 0 L AR
FIRORE R T & B A Sy 42 B0 370, At £l >R K
YER SRR B B 59 R Lo 1250,
P 4 B 20 min, B S Y 2 1R T ORI AR B
B4
2.2 HPLC-DAD ¥y fl4k
2.2.1 ikt

1E 190 ~400 nm 5 [ A 42 8 4 49 4 2% 18 7 i
R 418 2 1 7 i 5 A1 3 1A B fe K W I U 2 200 nm
CERAM G B UL 1), b — 908 5 50 A i 2% A
6 A< 43391 R 200,210 nm A % 2 BCRE AT 4.
R PR HE MO BEAE 0. 2~20. 0 png/ml 5 [#
N ,200.210 nm P T LT R (y U .«
b UE WO W BE) 43 Bl Ay = 107.0947x y =
43.9349x {58 200 nm [ 210 nm ¥ K T 25 R
HORE G TN L. 5 A% MR AR YR RE AR AR [A] B S 220k
B 3¢ B RE 5 K I B 200 nm P K A B T 4
TPt i 06 R I o B MR A R ARG T B Y D% K
5 200 nm,

jo]
<
E
1
&
of
200 225 250 275 300 325 350 375
WA /mm
K1 28T E e SN e K
Figure 1 UV spectrogram of advantame
2.2.2 R SE

Fod 7 U EE-7K (50250, V/V) | HEE-0. 1% H1 R
EW (45 :55,V/V) B EE-0.2% £ TR ¥ 7 (45 :55,
V/ V)3 Fiift sh A X R b A AR I 5 R L & R
Fi5-0. 1% HRRES WL (4555, V/V)AE R ini shAH , €03 14
Fihf, THe/b . B4 7 3 AR M % HPLC-DAD {5
TR L 2,

2.3 HPLC-FLD ¥ (3% 24 1914k

T P57 00 53 1 EL A W 5 4 RS 25 R G
HL IR BR 2R 1 DU RE AR o R R Y 2. &R
B E K 2 18 7 K W 7R R K R 200 ~

1)
S
7.731

& /mAU

-30
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é i 6 é ]b {2 {4 {6
{/min
&2 ZfETTHRHER W HPLC-DAD (o 5]
Figure 2 HPLC-DAD chromatogram of advantame

400 nm & 5K R 200 ~900 nm G N 34T = 4
B A5 B % 18 785 0 4 7 ¢ 6tk (L
3) o MBS EA, &SI N 310 nm B, % 14
T AR P 230~290 nm WHERE S, 7
HPLC-FLD ¥+, 368 & 91 9 K 8 310 nm, i &6
4390 R 230,290 nm [ ¢ 56 K I 2% AT b B Ok B,
KBTI A 310 nm & B K K 230 nm B £ 5% R
OB R & BT 310 nm L KR 290 nm 4
S REUERL0 5, MR T e B Tt e
57 B 8, I R AR T W S I e T N TR ke
PEPE L BN 310 nm L K 230 nm /E N
HPLC-FLD ¥ %¢ % # M #8 119 25 1, HPLC-FLD ¥
{035 UL IE 4
350~
3401
330+
320+
:3]0»
5300»
2 290+
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Figure 3 Fluorescence spectrogram of advantame

2.4 LC-MS/MS ¥: i 44 A4k

FH I 24 B A 2 416 7 s o U R R A BT,
P0IBT 557 1 7 R (EST) 43 51 78 1E 2 1 Fn f 8 145 =X
TR T A DL RS Y S R T R By
Ko GEHFEW, BT HE RS PR T W E T
R S o W N DR S SR = VAT
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Figure 4 HPLC-FLD chromatograms of advantame

AA TSR

PRI B 45 7 1 B 1 AR A X T X % 1 T i R AT BE B
TeAM MEZMEAMM S FEFIM+H] R
m/z 459. 1, F B FHM EF 4 m/z 251.9 191.9
101.9.83.9 S50% 85 ¥ . X 00 28 U i B g F
BER R F B T m/z 251.9.191.9 101.9 .83.9 fE
Ry AT A M B o SR 2 R N W OE S
AR OF 7 1 I A BE B R B Y EST LSS5 i
JE B A B LR AR T A IR R A 1 RE
GRS SHGHEAT AL, AR B AR TR B m/z
251.9.191.9.101. 9 83. 9 {3 2 i i 35 2 45 ¢, AT
ARG 12,33 W BT S o AR S O 48 R

T B s T LA S

%

AA. 4655

23 =
MR
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Figure 5 MRM chromatograms of advantame

2.5 ZRPESCFR K BR AN E R
RIEEEE DM AETERS RGN
2017 4555 8 5/ L 2R i A RS R v 2 R Y i
KA 5 R 400 pg/kgs ¥ VR AR S 0T AT A LT
J1 B35 58 S SR R A T R L e R filE
R 500 pe/kgs A MIHE R4 (%) Ok B OR
fili 54 3 000 g/ kg s [ AP o H: B KA o
4 000 wg/kg; & B 7L AR & B 2L o HL e K 00
6 000 we/kg; Al Tk R H R K flH R R
120 000 g/ kg ; I WRWE I 25 53 i ORORE 55 4 A 77 5 22

mEMH . R 2 AT A, R H HPLC-DAD 3k K il %
TRT7 W, R DU A% R OBORE AR, ke R
800. 0 pg/kg,fm TG & R B URAR & AT AT ]
aie I v 77 B3 w3 OBE SR K 2 R IR R Y
KA &, AW S M T &t 28 & &
W, HPLC-FLD A6 I £ 5 o 0 2% 75 7 6 R 8
B IR E R 80. 0 pe/kg, JEAR W] LI B 5
R S R K I , LC-MS/MS vk R U E H
L I E R 0.8 we/kg, i H TR M ThEETT
B R

F 23RN 5 R AL Ry AR AR A R 5 R AR Ry i E R

Table 2 Linear equation, instrument detection limit (IDL) , method detection limit (MDL) ,method quantitative limit ( MQL)
of the 3 methods

oy . LRI N AR PR J7 Bk R T = bR

Ky % Lty ! PN B i . -
/(pg/ml) /(ng/ml) /(pg/kg) /(pg/kg)

HPLC-DAD ¥y=107. 09« 0.50~20.00 0.999 0 20. 00 250. 00 800. 0
HPLC-FLD y=31.925x 0.05~0.50 0.999 9 2.00 25.00 80.0
LC-MS/MS y=36932x 0. 000 050~0.20 0.998 9 0.02 0.25 0.8

2.6 7k A R E DR % R

HEBH PR IR & 2. 0 g, iR 4% GB/T 27404—2008
(S % % 0 &k 4 ) BLSE £ Al  )
HPLC-FLD Fl LC-MS/MS i # 47 i b 8] i 2 5 46
UE, Jds 3 5T o & T FL IR IR G T RORHAE 8 S5

At A A, IR 7K D A6 I 7 A B LA E R 2 A%
S B PR B2 RN b i o A BR VR B AR (R I
W 45 R UL 3. 45 R KW, HPLC-FLD Al LC-
MS/MS 34677 W6 AH B AY 1 A5 B BR 2 A B ER
L YRR A {EL K F R B9 0 A (] i F AR 85, 0% ~



i P 2 PR DT BRI 7 2k LB A

B &

103. 1% ,AAXT bR R 220 2. 5% ~9. 5% , & 5h b %
o7 W & i KT 80 pg/kg W, HPLC-FLD i

LC-MS/MS 35 i f KE MUK 9 2 249 0] 3l 2 o o €
I ) K

# 3 HPLC-FLD fil LC-MS/MS 3 /) Jin#s IR IR IG5 50 (n=6)
Table 3 Recoveries and relative standard deviations of HPLC-FLD and HPLC-MS/MS

. . Rt PR EE RSD || . EOEWMEM EHE RSD

80.0 7.2 90. 0 9.3 8.0 8.2 102.5 6.7

HPLC-FLD  160.0 13.6 85.6 8.7 HPLC-FLD 16.0 15.3 95.6 5.7

_ 6 000.0  5770.3 96. 2 3.6 || 500.0  487.2 97.4 4.6

B 8.0 7.2 90. 0 9.3 R 8.0 7.4 93.0 6.7

LC-MS/MS 16.0 13.6 85.6 8.7 LC-MS/MS 16.0 14.6 91.2 4.7

6 000.0 6 009.8 100. 1 4.0 500.0  473.7 94.9 4.0

80.0 81.0 101.2 8.1 8.0 6.8 85.0 7.0

HPLC-FLD  160.0 164.0 102.5 6.3 HPLC-FLD 16.0 13.8 86.2 5.9

WAk 4 500. 0 492.0 98.4 6.0 i 400.0  354.8 88.8 3.7

T 8.0 8.1 93.5 5.7 R 8.0 8.2 102.2 8.3

LC-MS/MS 16.0 16.2 101.2 5.1 LC-MS/MS 16.0 15.6 97.5 2.7

500. 0 510. 4 102. 0 2.7 400.0  410.3 102.5 4.0

8.0 7.1 88.8 5.6 4.0 4.1 102.5 2.5

HPLC-FLD 16.0 15.2 95.0 4.7 HPLC-FLD 8.0 7.8 97.5 3.0

— 500. 0 486. 1 97.2 3.7 A 3000.0 2943.0 98.1 3.4

8.0 7.0 87.5 8.9 4.0 3.4 85.0 9.5

LC-MS/MS 16.0 15.0 91.2 6.3 LC-MS/MS 8.0 7.5 93.5 7.9

500. 0 489.8 98.0 5.0 3000.0 2 883.2 9.1 5.5

8.0 7.2 90. 0 6.7 8.0 7.9 98.8 6.7

HPLC-FLD 16.0 16.5 103. 1 5.7 HPLC-FLD 16.0 15.3 95.6 7.1

. 6 000.0 6 100.3 101.7 4.2 - 500.0  457.3 91.4 5.3

8.0 7.5 93.8 9.5 8.0 8.1 93.5 5.7

LC-MS/MS 16.0 13.7 85.6 8.2 LC-MS/MS 16.0 16.2 101.2 5.1

6 000.0 6 129.6 102.2 4.1 500.0  509.5 102.0 2.7

2.7 SEBRAE R I
HPLC-FLD HI LC-MS/MS ¥ K W i 8 1) % 1% Sk

WA E AR R R B R [1] EERPAMTRETRRS. LT RMEITHA 6 Fd i in

TR RS  AUAE 1 LU R R T A T %
TEIT R, HAGMAE 32 O 32 000 pg/kg, Hofte 7= dh iR
K i 2 FE T

3 N

A 5E o A AR SR R I e B, BN T
HPLC-DAD HPLC-FLD # LC-MS/MS 2 # I & &
LT R . 45 R W] HPLC-DAD 3% R ¥ 5
%, o B PR T 20 B A 2 T A B R
IR AN ORI P R 8T RS R H AT
HPLC-FLD I LC-MS/MS 3% 2 £ & , W] 45 &0
B dh T 28T B A R, 7 AR I R LA, £
PRI R RLAF, D7 vk ME 0 JEE e DR R A TR X R
FP T DR A A I R R i P S R T i 2
A R Y BESK, AT Oy M A A I £ i v 2 A T
fh o i R R A R g R T R OML Y A R B HOR
HE
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rhAe AR SR ) 5 MR R A v SR, v R A
A B 5y 2x. T2 B RS R LS R B AR I . GB/T
27404—2008[ S ]. LT - 1 [ A5 i Hh AL, 2008.

-

RS UME T el 20 S T U B TR T T 33 Tl i R ROK HP ) e B B PR

2019 %1 A3 B, AR ®BE4AE(EFSA) Z A B AR, 45T & 2 £ A A H B (lambda-cyhalothrin) £
AR BMERRRPTPHORRKEGRE,

AR FE £ M (EC) No 396/2005 % 6 %4 ,Syngenta Crop Protection AG @4 BB R £ &R MTERX Wi, K15
THAARAABELEF R GEFRARFPHRRAERE, YVHIEHERAERSL R, 24F 6, K
NEmZrbh b4, AJ[AARRABEENRKRPBEANERGH R KT H FHEREMRNE, 12
WTHRSELEHRERIGEFEREFETRELZEH S )E, BATHFEHRELT A,

R WA BB MRL/ (mg/kg) X 4 Bk B MRL/ (mg/kg)
FE 0.03 0.2
EE 0.2 0.3
X K 0.01* 0.2

2:MRL A% K5 B KF," £+ MRL Z £ 3R (LOQ) T2 kg
(R RA Stk A2 P, A8 % 42 2 hitp : //news.foodmate.net/2019/01/501225 . html )

R -
D S AL 1T AR R ik S5 R 2 R RS A B o b ) B R B B B
2019 1 A 21 B, Bkl R o &4k (EFSA) & A ¥ &, 1% 9T K 3 B (aclonifen ) | v9 5 B vk

(tetraconazole ) | #5 i B ( trifloxystrobin ) = £ & b 7¢ B2 (aminopyralid) ZH 22 R PR K EZBGR T, oM
ITIRE 4 TF .

R % A A R K& G RE/(mg/kg) PR K & E MR %/ (mg/kg)
K E AR 0.02 0.3
B A A F 0.02" 0.09
. T RAT B RAF 0.02" 0.15
v S B vk . i )
REM 0.02" 0.01"
e 0.05 0.05 % 0.015
W5 B W 35 3 0.5 FRit—F N EEF R
X% 0.1 0.15
KRR B MR BR 0.01" 0.05
hE 0.1 0.1(F %)

(SRR A Stk AR M, A8 % 4% 4 http : //news.foodmate.net/2019/01/504019.html )



