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Abstract: A new application of baking soda was developed, the synthetic colorant in cereal was
extracted by adding with methanol solution in this paper. To develop new uses of edible bicarbonate,
synthetic colorants were extracted from cereals by adding methanol water solution of edible bicarbonate
in this paper, Ultra-high performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS)
was used to test standard recovery. The extraction effect of edible bicarbonate of soda on five synthetic
colorants of sunset yellow, amaranth red, carmine red, alluvium red and bright blue in cereals was
investigated. The sample was extracted with 70 mL 40% methanol water vortexed with 1g edible baking
soda, purified with Strata X-AW SPE column and determined. The results showed that, a good linearity

was observed between 0.1 and 1.4pg/mL, and for the 5 synthetic colorants, the limit of detection was
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between 0.07 and 0.50 pg/g. The recoveries of the 5 synthetic colorants of different food substrates at

different spiked levels (1, 2 and 10 pg/g) were all found to be in the recovery range specified in

GB/T27404. The recoveries for the 5 synthetic colorants were found between 80.0% and 110% with
RSD from 0.7% to 5.1% (n=6). Hence, baking soda added to 40% methanol water solution can be used

to extract synthetic colorants from grain products with simple operation, accurate results, high efficiency

and environmental protection.

Key words: synthetic colorant; cereals; UPLC-MS/MS; edible baking soda
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ARSI FH B FERE e TN R A AR A BR A
A HEE, O (B39 ): Fisher Scientific 2
Al SRNEE. B (3%, 2K (4rbrad ).
LM% (PRRsh ). RETHHOGE R 44k TR T ;
3R 20 (fb2E4l ), 5 =B 1,2-8 B (4304l ):
ST RH AL TR 5 Sl (43bral ). ik
B A A BR/A ] ; Strata X-AW SPE: 5[
Phenomenex 2 ) ; FRifEdh H %85 . 0384, AR
41 BERLLMZEWE (0.50 mg/mL ): FEFHERF
M5B
1.2 {U{igE

Agilent 1290 Infinity IT A {(13%-6470 =&
DU B K T R A, FCA ESI B TR . EHE
Agilent 23 ] s HU40 1 K-#8 75 % 1 e 2% - KL B
HMG-D24 HWAL: b L ERHEYH AR AR
/NHl; GL-20G-C Rl URES DL L2 55k}
FAUESE T3 RV 10 Control IEF% 28 & AX . 5 H IKA
vl QL-901 BEWIRA . VT T HAK DLIRAY
el A FRA 5 Perten 3100 SZIG0 . B L ik i
YN
1.3 RIWHE
13,1 FEih P R a3

SR T 2 XU o 1 48 5 T A ot oy 14 2 A B
100 H A AREE 5 o FREUEE S 5.00 g T 5.0
B, W 1.00 g BHINATHE N R B BGH]
A 30 mL 40% ) I BEK W, g TR & 42 X
5min, #EIGEEIGLE 4 000 r/min SME T E O
5min, R BIEW, HAERE3 K, RlicEn b
THIRE IR .
1.3.1.1 BRIt BoSh ERB % 5.0 g,
e 1:6 I LL BN ASEIOR, W 1.0 g /NGRFTE R
HBHARBGRF, 4LV CH) /v (L) =5 -
95. V(1,2 NZEE) /V (TL/KLEE) =10 : 90, V
(25%%K) /V (FEE) =5:95. V (HEE) /V
(ZK)/V(K)=80:2:18, V(%K) /V(Z
B ) =1:99F vV (HEL) /V (2K ) =40 : 60 N
PRGN, BB W s mlcs
1.3.1.2 /NBATHRInE BUSHh F R4 5.0 g,
e 16 MBI ASRBOR, 5333 /hRdT &
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YU D T [T ic e
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B ORVENZ T TV, WO R g
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4 min ), W 0.3 mL/min, #EREER K 5 ul, R
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& 350 °C, THEA%7E 8 L/min, $§<EE 250 °C,
BEAS U 10 L/min, WG RSN 1500 Vo JE 5
P L O S S 8O 1,
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T 2 mL FEAVI, 2587k A Ie i SOR bR
W, BCHIHE 5 0.1, 0.2, 0.4, 0.6, 0.8, 1.0,
1.2, 1.4 pg/mL B RIIB R, £ 0.22 um %

165



REZL

% IRBBmETHE

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

E29% 2021 F F3H

FLIEME I DB 5 AT i

*x1 SHERBEEFNRIESH
Tablel Massspectrometry parameters of five dyes

aen wmin ST ey
MfsLr 1.097  562.49 537.1  509.2 13
429.1 24
302.4 26
WL 1208 604.47 537.4 4569 31
317.1 34
302.1 39
Ak 2414 45238 4072 3272 29
207.2 34
L 2.868  496.43 4514 3715 25
207.1 36
A 3508 792.86 7476 667.0 41
561.0 46

1.3.5 BN E

# 600 ng/mL 1 5 FG B AR IR G
WL 1.3.3 HELRIERE 6 W, ARYEI e Bt 115 3L
FHXARE2E (RSD ),
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Fig.1 Effectsof different extraction reagentson the
recoveries of 5 synthetic colorants
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HIE 2 g B, NSRS . /NI ER
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Fig.2 Effect of the adding amount of sodium bicarbonate on
recovery of 5 synthetic colorants
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M REFR), Al oe IR B pKa /N T 5 BIRRTEIL B9,
AWFFE R Strata X-AW [ A 2 B 4l AL RE i
ke 3 R, FERRIGE T SPE 5, A HIRIK
THBE, BEAHERAEREAIRIRAEIEG; B 4
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Fig.3 Effect of pH on recovery of 5 synthetic colorants

24 INHITHEHEBFNESIER
KFRINA /NIRAT 89 40% H B K A TR LA
FKESPIE O], ERRMEFET 8T E AR
Bk, BAHACHOR: R W& w5, I
HFFRWUERIC O . AR M/NTRFTH 40% H iz
K VR AR BV T 5 TR AR R AR, SR R
WA T e, AR I e A ) i 0 2
WoR, ERMEAE T, SH/NBITHA R EERRE
YU B 25 ) T A A BB v 1 g B S o . A
B, ZNTRFT AT A B A €030 1 80 e A A [ A AR B
I
25 FIEWIE
25.1 &M R
G B AR LM . AR K
S BR N [E R F ST A R S 2, 5 M A s
FITE 0.1~1.4 ng/mL J5i o ¥ FE U I Ze 1 OC R R AT,
HHSE BB (R I T 0.990 0.4 HE FRTE 0.07~0.50
ng/g Z A,
£2 AREGNNSEER. BXRY. RURAEESR

Table2 Linear range, coefficients of determination (R?), limits
of detection and calibration equations of synthetic colorants

LT, MRRE Lop/

G ) (ng/mL) (R) (ng/e) I8l )= 7
B3N 0.1~1.4  0.9938  0.12  y=0.73*x-136.46
i) A 0.1~1.4 0.9959 0.50  y=0.75%x-56.37
H % 0.1~1.4 0.994 9 0.09  y=4.35%x+326.85
ke 0.1~1.4 09909  0.13  y=4.35%x+453.47
W 0.1~14 09965  0.07 y=5.81%x+197.88

252 HINEEE

TR G I H HPLC-MS A6 0K 2 i 3
WA R AR 3, AR HENR 22 VG FITE 0.3%~1.0%
Z AR, AR 37 4 5 OBR € T S AG
TAE R R, EEES, v TR A

® 3 HPLC-MSHENBEZEERWER
Table3 Theprecision result of HPLC-M S test

5 7 /(ng/mL)

& 5 1 ; ; : . - *EX\IJ‘{E;&/{())%??
TSR 591.089 591.121 590.007 591.553 590.901 590.113 0.6
W R £1. 586.591 585.342 586.001 586.007 587.005 587.136 0.6
H #% % 603.386 603.304 604.008 603.724 603.227 604.017 0.3
P RRAL 620.531 620.502 621.114 620.952 621.001 624.504 0.3
e 600.872 600.595 600.689 600.703 603.001 598.483 1.0
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2,53 finbrlElficg
ARFFRME/NK . EXRBT . KEE. K&
. FEEHEE HAANE YRS, XA R A
R EZER T 0 AR INA B ¥ 5 . ik, i
BREL . WALt S Fh G BUE @, ndr i
RIS R R 4, IR EISCRTE 81.5%~109.4%Z
B, AR AT B 1.3.1 Al 1.3.2 YRR kT Ab B
A RO R AR, RRE AT Hh B ORI

AEALRE dh Y B R 5
26 SERREERIT

BEA ST A2 B BUETT R 8 1 T i v B R
ERIAIE . ABEFE T 7ok AT E i fi
[ 500 24K ToRK, ARk TOKEk . IRk
Hl, TR TORETHA 7ElllkEAT, 6
FREHRE R ESRAL, B At S R P AN TR 4 7
GUREW, TR R IE R TT i

F4 BHEERPAREMERATERFHMAREEFMBIRAERZE (n=6)

Table4 Mean recoveriesand R.S.D.s (n = 6) of three colorants from spiked food matrices at various fortification levels

TRk
ARET AIRME/(ng/lg) ARG AR 1 ng/g 2 uglg 10 pg/g
[ ISR /% R.S.D./% [T /% R.S.D./% [ SR /% R.S.D/%
34l 95.8 5.0 95.7 43 100.7 1.3
i) Ean 81.1 1.0 80.0 0.9 81.5 0.8
Foksk 0 "
H 7% 1% 83.4 1.1 83.5 1.0 92.6 0.7
iF e 93.8 1.5 82.1 0.9 99.9 0.9
FEA M 0 s 88.0 2.9 84.3 1.7 94.4 1.0
BT 90.3 3.8 98.2 2.5 103.0 1.2
i) Ean 92.6 3.0 91.4 1.0 106.1 1.0
ToARBTF 0 H % & 85.2 2.3 89.8 0.9 90.6 1.8
i sal 91.0 5.1 98.4 2.6 109.4 22
ek 88.0 5.0 84.3 3.5 98.0 4.6
IR 0 H % & 92.3 2.0 92.5 2.5 100.2 1.3
KK 0 H 7% 98.0 2.7 97.7 2.1 107.5 1.1
-MRM(537.4->317.1) 537.4->317.1,537.4->456.9,537.4->302.1 -MRM(1.155-1.280 min,38 scans) (537.4->**)
4-1 42 Ratio=12.7(112.6%) 4-3
1.208 min Ratio=27.1(135.4%) 3171
1.1 £ 12+¢ 61
o 1O X 1.0} o 5T
=) S =
ng' < o8| %4-~.
g Uor ® 06| S
07t #ooal . w307 456.9
0.6 - = I 2
0 5 L —+~< 02 r N "‘fh{ |
04 ~ 0 el Ir 537.4
° 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 [ 2
0406081.012141.6182.0 0406081.012141.6182.0 300 350 400 450 500
SRAEEHT [B]/min SREEHT [H]/min AR Ho/(m/z)
B4 LRAEPREILNRILE: 41 TXINERESFUENGIER; 428XK4a8
EEBTFHHEEEFHBEENEEE; 4-3WXIN_RRILE,
Fig.4 MRM chromatograms of amaranth in purple steamed sponge cake: 4-1 the selective ion
monitoring chromatogram of amaranth; 4-2 the overlapping diagram of quantitative and
gualitative ion pairs of amaranth; 4-3the secondary mass spectra of amaranth
3 it GB5009.35—2016 { &% FEERME S E

ABIFERBL T /NIRFT (BRIREE ) BB TR,
RITE 40% Y H B K A LA I /N IRAT, mTEA
AR P I T b G s R, R T
A3 B e A R (RS K A B MR,

A T BN E ) R ) R RE RO L, A
SCTF R RS T 2500 5 25 3R HAT 5w B b e i
AR, T VRO E R SR RAR (i S5 A () i i
Mo R e A 0 b rh i U R A RE L D R
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