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Determination of acrylamide and L-asparagine in black sugar products by
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ABSTRACT: Objective To establish a method for the determination of acrylamide and L-asparagine in black
sugar products by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods The black sugar
product samples were extracted and purified by pure water and directly determined. The mobile phase was gradient
elution with 5 mmol/L ammonium acetate, 0.1% formic acid water (A) and acetonitrile (B). The qualitative and
quantitative ions were monitored by mass spectrometry using multiresponse monitoring model. Results The
recoveries of acrylamide and L-asparagine at 0.1, 0.2, 0.5 mg/L were 93.5%—108.0%, and the relative standard

deviations were 1.4%—5.4%. The limits of detection were 0.01, 0.005 mg/L Conclusion This method is simple and
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fast, and has good repeatability. It can meet the requirements of rapid and accurate detection of acrylamide and

L-asparagine in black sugar products at home and abroad, and is suitable for accurate quantitative and qualitative

analysis of a large number of samples.
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TR 975 T e R 4 TG i Ao i VA5 VAL (10 mg/L): 43 3]
TETRRS I J75 T e B v i 25 VA VR 0.05 mL 1R 44Tk e b
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WA OISR Sh AR & FREL 1927 mg 2%, BT
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HERf R 0.2 mL(zX 0.2 o) FEHLTT & BAEFEM, IMA—
SE R RBEI N AR, AR ERZE 100 mL R,
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e 30 °C; MR 5 pl; WA A: 0.1%(V/V) R
-5 mmol/L ZFR%%, Wohtl B: 0.1%H RN, £ 1 WHE
e
F1 RENBEBEEREY

Table 1 Gradient elution conditions for mobile phase

it ] /min T A% WEhAH B/%
0.00 5 95
4.00 5 95
6.00 60 40
8.00 60 40
10.00 5 95
15.00 5 95

M e HBESS; BT IRIEE: 550 °C; LA
50 L/h, #BS: 50 L/, SASR: 20 L/h, ATTHE: 10V,
TR 12V, IR 200 IR, RIESHL
W22,

3 HER5SH

3.1 BUEFHRMmL
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AT, DAIMAH] I 8715 b 08 0 T i R R 4 Tk e 11
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SRR miz 74, Flmiz 87.1 BER T, UL EEE R 5T
NWgEgs R—a U, PR R m/z 54.9 Fl miz 74
G35 A DS I T e 0 R A IR 1) o 85 T o
3.2 BERHaEE

SEEG ML T Cig T3 M Hilic 3 3% (8 14T X T PR IBE i
R BTG, 76 Cig M T3 EREHE b, PIRSIERE
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TEAE . FEVSIA AL RS e b, AT 2 N
Xof T PR TR e i R A TR A 2R (R 5 ) 247K AR I 0.1%
R, A HUAEEHCREE, DRI i 0 BN GR, TR A&
T e P g PR X B 0 4 3t st AR P Poin A — 5 B9 ) FR
P s T M ) i R4 30 o 3, (RS R AC TR i i 10 45 22, HL
WERIRSE . HE—H s, WE 4c)fiw, A 0.1%
HR A 5 mmol/L £ TR 1A 72 RE il A MR T e 1 K A Tk e
AR EN LA 1, 3 T R AT LA Sk B S - A T AR At
TR IR, NI A B bk . sk, S5 4
@M, SRR FIABRFERR, PRBHTMRA
T e W TR0 P X R P B Ao DRt A 0.1% FH iR +5 mmol/L 2
W& B K s T - G AR Bh AR
3.3 MBI

P P 0 T e AR R 4 TG e A BB R SRR AN TR), DA SRR
7 i BRI R AR B M, RS AR B G E
B, WERR R UR R AR BURBERE S, 4K E 2R E 100 mL
R, FTMRAWAG, B EALE, T A
T [ 5 S5 A Xof A o D 25 3 0 5 SRR i (R BB AR
SHEE R, XTI, B R RR AR T N
bR BSR4 /S, TN I B9 ELIBCR A 80%~110%, 1
Xof R ARG s U S g, HARE 3, ALK
L E FETR AR EARTUN 0.2 mL(2K 0.2 g).
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Table 2 Parameters of MS for determination of acrylamide and L-asparagine

vl iy £ B4 B 18] /min BT (m/2) FET (m2) ERER IRV i RE R/ V

. ) 72 54.9% 90 15
NI THE R 71.08 1.75

72 44.1 71 25

) 133 74% 95 21
KA T 132.12 7.44

133 87.1 113 23

. o 75.2 58.1 75 14
PR W T P P9 e 74.06 1.73

75.2 449 77 22

AR T



524 149 AR, S VUM 0TG- ER TR R I S SR R N U T e R A T 9269
3006 I LAEJTRE A Y=127.95X, HISERECN 0.9985 . AT R I
2.8¢6 WFRIEIEAT E &, M Y=0.00643X, 0.9988. LI
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Fig.2 Mass spectrograms of acrylamide and L-asparagine
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Fig.3 Effects of different types of columns on the separation of
acrylamide and L-asparagine
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Vel 4 BRI 200 X T PRI T e 7 A A T U T S [ 52
Fig.4 Different effects of methanol and acetonitrile on the
chromatographic peaks of acrylamide and L-asparagine

=3 TREIHMIREFTAR R LB AR R R TR R E R ER I

Table 3 Effects of weighing volume of different samples on recoveries and relative standard deviations of L-asparagine

B A mL AJRAH/(ng/L) WA /(pg/L) BT 32 /% S RN % RSD/%
0.1 736 1620 88.4 91.4 4.6
0.1 736 1680 94.4
0.2 2690 3580 89.0 86.0 4.9
0.2 2690 3520 83.0
1.0 10300 11100 80.0 105.0 33.7
1.0 10300 11600 130.0
2.0 17700 18100 40.0 40.4 1.4
2.0 17700 18108 40.8
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Table 4 Standard recoveries and RSDs of acrylamide and L-asparagine in black sugar

ast’] JiAR &L /(mg/L) A A /(mg/L) AT/ (mg/L) SRR /% RSD/%
TR0 T 0.1 KA H 0.108 108.0 3.4
0.2 KA 0.199 99.5 5.4
0.5 EN oA 0.520 104.0 1.4
KA Tk 0.1 0.126 0.222 96.0 43
0.2 0.126 0.313 93.5 5.2
0.5 0.126 0.624 99.6 3.6

®5 TEBEEERABHEMNRESEHERSSRNLE
Table 5 Determination results of acrylamide and
L-asparaginecontent in different black sugar samples

FEM PUREBEIIE/ (mg/L)  RAMEMEI E fH/(mg/L)
FEbh 1 ND 0.68
FE 2 ND 0.89
B 3 0.13 0.62
FEih 4 2.29 1.67
4 45
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