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Rapid detection of allura red in hard candy using raman scatter spectroscopy
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The limits of detection (LOD) of allura red reached to 0. 1 g/kg,
which conformed to the national standard. These results would pro-

vide scientific reference for raman spectroscopy rapid detection, espe-
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Abstract: Raman spectroscopy was employed to detect the allura red
in hard candy using portable raman spectrometer. After attributed
and analyzed the raman peaks of allura red by density functional theo-
ry method and normal raman spectroscopy. six characteristic raman
peaks were confirmed which were 1 222, 1272, 1 330, 1408, 1500
and 1 580 em ™', respectively. Then the standard curve was estab-
lished under the characteristic raman peaks with 1 500 cm ™~ '. The re-
sults indicated that the curve possessed a good linear relationship be-
tween 0. 1~1.0 g/kg, the determination coefficient was 0. 995, av-
erage recovery of allura red ranged from 95. 99% to 102. 92% . and

the relative standard deviation (RSD) was between 3. 19% ~5.59%.
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cially detected the allura red in hard candy.

Keywords: raman spectrum; allura red; hard candy; rapid detection

n

(R b S e Y AT N i - R (N )
BEMOEMESEGOE., FHR (allura red, 6-35 3E-5-(2-1f
AL 4T TR -5- R D B A 28 -2 — ) 2 P E A IR
IEER MG REaEZ— BKEECRE BEk . E6
AR, HE GB 27602011 HLE MR IE KO | KR
Sty 0.3 g/kg., (O H AN Ok FEA A% g
BVRBE IR AT A i RO R AT S L TR
B A AR S AT AL B ARG, SR L A TE T A A R A S
R AV 0 5 R 7 5 988 A O T o A P A R 2 L i LI T €
EUIESS S R UE R

fr O W S A BAE TG L 51 4y F iR Ak R

AR TS 40 7 A R 1 U 8 A 2y L4 8l 0 o 8 A
IR 5 > T 45V A 56 & T 90 5 45 M g 2% et
T2 AR AR TRT (R G PR h{ﬂ]iﬁiﬁ?msﬁﬁuniﬁﬂ
d R AR 25 R B U A R 2 AR R A O kA 4 ) Y
WIS E i N ”»T@nﬂj/‘ﬁié%ﬁ% A 0 -, B A5
TR, é‘iérﬁ—ff“”*ﬁﬁmﬁfAu@Sl()zéVMéﬂﬂ
3 LR, SR T 50 b 2 I R AR 1T DR A A
MFRAF] 10 mg/kg, 8 %" R A i‘ﬁﬁé&?ki%éj\
IR R LE =7 RN | I N AN e+ s B 3}
50 mg/kg, 25 0 FFH A v R K R S R AR I O 8% 4T @
L H R R A S 1 pg/mL. Haughey 2 FI| A 48 %



Ze5wN

2016 % 4 4

G Sy 348 4 L TR X SCABUR S o 1) 3 B8 TR P 1 e AT R
Fe T M A 0, R N ARG e B 2k ) 0. 25% . Vlastimil
ST A g0 R TR S g 44 58 RS BB K I T T AORE R Y
G 20 i, P A W 5 2R 5 R A0 TR £ S G T 2 R B AR
fE .

B FL 2 LA P 0 OB B L R R e D DA R £
3 RN JFORE 45— 8 B 7R T R T A v [ A ER
S [ AR OR B T HL AT B RE L % A UK o A IR AR
Ao RPN A AR F A . B R AN R
FH 43 66 2 15 00 5 B o (Y 5 R AL 5 T 430l Ol B R R
RS B A 1y P 2 3 — B . F R 38 R R L2
TP G B SR R R R AR S G . A F 9 LRI
2 I AR R A T SR b A R A (o L T ST AR P A R
8, 3% 1 DR ARG 0 7 9%

1 MR 55k
1.1 B/ 5RA

i 5 X R OOERL2 O6% X : RamTracer-200-HS 4,
SR AL B SEOGHR T, B B 6 0K B A BRA 5

B RROR A 1 Y Agilent-1200 T8, Fid 45 [ B ERE R 4.
% E LR IRA T

A KQ-600B B, B 1L 75 8% A BR 2 ) 5

AL : FW-100 7, I HETIT 4% H7 R AN 87 BR A ] 5

A ODS-Cis B, 3¢ [ Waters A ] ;

W R LT AR A 48 80% , 78 [ Dr. Ehrenstorfer 24 /] 5

(R S S ANl SN R 08 R ORI SR ORI TRV BN
b,

1.2 RWHE

L2.1 WEebrm b sl MEFAREC 0. 125 0 g IR AL
s o B s BN 100 mL (1 45 €8 28 WL, PR SlioK 35 i, 8
BB A B O 1 mg/mL 135 7R 2T AR g A5 R .
JHEE 28 7K 4 YR B J8 8 AR B2 A ME ¥ W 0. 500, 0. 400, 0. 300,
0.250,0.200,0.150,0. 100,0. 050,0. 040,0. 025 mg/mL, %
5 wEOG KR RAT T .

12,2 WERRLLMTER IR IR B R S RS BRI
B KD K 50. 000 g, A E] 100 mL (¥ 25 80 0 i 20 K 4R
i A B A A B RE VA VR . DL R VA R R 3 T 43
i il ¥ B k9 1. 00,0. 80,0. 60,0. 50,0. 40,0. 30,0. 20,0. 10,
0.08 g/kg W) RR LU MENHIE W, FH Fhi = kA,

1.2.3 JRAHEGIERD A A5 5C,-MS-11(250 mm X
4.6 mmQi. d. ) ;BN : ZBE A 10 mmol/L £ R 8% ; B & Uk
JBi, P H A 1.0 mL/min; &I 25 . VWD K I 25 4 I % K
430 nm, KR 230 C s HEFERAL 10 pL,

B 1 RFEAR IR, 1) Rl 2 mg/L 1
VA hr v s . 1 Ca) 1] D 5 B AT Y Y e e )
16,709 min, & 1(b) v B0 2% 5% S 75 7 20 A v 0 T2 33
P, 210,28 2% SR R I €385 ], 2t €0 4 4% O 3 58 T D A
LR i . el P 1Ch) AL G B BT R A L R O S
EEARGE

N
1

&~
T

b \Wh_w_f‘w[\ [\

=]

}:16.7093‘5%@1

W52
Response vablu /mAU
[y}

I
-2 1 1 1 1
0 5 10 15 20 25
A
. Retention time/min
(a) iFHeL
57 =
=4 16,700 er || PREIET
g
gz3
= 2
= 22 -
= i
! Kot
Ot I I I I )
0 5 10 15 20 25
R

Retention time/min

(b)) bR I B
Bl #Aué#ERAmizaEiReids
Figure 1 Chromatogram chart of allura red standard solution,

and allura red standard solution with hard candy
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Figure 2 Raman spectroscopy
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Figure 3 The experimental and theoretical raman

spectrum of allura red
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Figure 4 The molecular structural formula of allura red
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Table 1

Theoretical and experimental normal raman

spectrum of allura red and its assignments
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Raman scattering of allura red standard

solution and ultrapure water
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