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Determination of benzaldehyde residues contents in honey by HPLC-MS
using Rhodamine B hydrazide as the pre-column derivatization Reagent
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TE AR T HMAMFENTARXMNF 9 BB (RBHD . 5
27 RBH #4742 — SR RAME{R—RMERA X, s
VB IUS A RBH 47 £ 4L, R A & A8 & 38— i 3% B R ik 3t
M, BRI XA RBH B ARG 69 F g nl A,
MR F R AT AR B FH K E —. KT EA 0.05~
6.00 ng/mL B} 2 RAFag &t X & ABX R4 A 0.996 2, A
FEA W R A BT 5 A 4 0.80X107°,2.71X107% ng/ml, #n
AR & G 93,300 ~ 104,00, A8 xF AR 4 £ A 0.8% ~
2.6%0. E kA MRAT R AL G AN RAK, T 3 L R
W OR O B AR B g M T,

XTI BELBH(RBH) ; AT A7 4 R T B & 20& 48
&% — R B A (HPLC-MS)

Abstract: A novel HPLC-MS method was established, using a syn-
thesized rhodamine B hydrazide (RBH) as the new pre-colunm deri-
vatization reagent. After extracted with methanol and derivatized
with RBH, the samples were determined by high-performance liquid
chromatography (HPLC) coupled with mass spectrometry(MS). The
results showed that the reagent RBH has a good sensitivity for mass
spectrometry detection, and the derivatization reaction of benzalde-
hyde was efficient and specific. The benzaldehyde showed a good

linear relationship in the range of 0.05~6.00 ng/mL, and the corre-
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lation coefficient was 0.996 2. The detection limits and quantitation
limits of the method were 0. 80 X 107% ng/ml and 2. 71 X
1073 ng/mL, respectively. The standard recovery rate was 93.3 % ~
104.0% , and the relative standard deviation was 0.8% ~2.6%. The
method was high selectivity and high sensitivity, and suitable for the
determination of benzaldehyde residues in honey.

Keywords: rhodamine B hydrazide (RBH); pre-column derivatiza-
tion; benzaldehyde; high performance liquid chromatography-mass

spectrometry (HPLC-MS)
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M A HPLC 4 BESCR s 75 — v i, BE R TR R R ek
ML BB B AR A R TR R AT
BT AR BB TR R o 3 RS R R A5 S s e Ak . B T
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o ROV AH 5 3% A : Agilent 1260 B, 27 5 Bl H A R
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Ry 5 B A 7= RBH 0.45 g, =#%% 93.8%.,

N - N -
~_N 0, Nt~ ~_N N_~
O ‘ NH,NH, - H0O O O

0 —_— N*NHZ
O EtOH,reflux,2 h Q
JH

Rhodamine B Rhodamine hydrazine(RBH)

B 1 %779 Btk (RBHD & & &% &

Figure 1  Synthetic route of Rhodamine B hydrazide (RBH)
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600.13 MHz, TMS Jy Py 4% . 3056 15 BE 298 K,
1.2.3 fHE 205860 (FTIR) 24 AR Bk, L
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HCOOH; % 848 B 3 H,0+0.1% HCOOH ; 8 B ¥& Jii 0~
6 min,70% ~95% A,6~12 min,95% A;PEFERE 5 pl; i HE
1 mL/min; #:3 35 “C s DAD # # 560 nm,
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Origin 8.5 B4 ) B4 #E 17 15 & 43 #7
2 giRk5ie
2.1 RBH W#&#HR1E
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0.003 8%0 4b & i BL— A~ 2H (4 58 B0 , v] U3 Jg T Be Ik 3L 141 i
19— NH, . 3X —FRAEE AT 2 RB JE 26 _F 18R 3 © 5 16 o ik
WE3EHE  RBH & B8R 2 .

% 1 RBH.RBH#ZHEERSE'
Table 1

H-NMR
Nuclear magnetic resonance spectroscopy

'"H-NMR of RBH, RB

T RBH RB
(A o/ % TE Ry /% TE Wy
24 0.00380  2H bs — —
22 0.00112 12H t 0.001 25 12H t
21 0.00336  8H q 0.003 61  8H q
18 0.00779 1H m 0.008 30  1H d
16,17 0.007 42  2H m 0.007 78  2H m
15 0.00699 1H m 0.007 34 1H d
1,8  0.006 40  2H d 0.007 09  2H d
4,5  0.00639 2H d 0.006 84  2H d
2,7 0.00635 2H dd  0.006 93  2H d
A, X RBH i #6417 7 FTIR RAE, 0 2 iR,

3437.69 cm ! 5LH"J'“~7’~J NH, #4654k 3 W% Ui 0
2 973.55,2 931.90 cm ' 4b By g AT 9 & T BE B T 5 AR
FHIE R —CH, B A 48 4 3l 48 38 /9 — A~ X0 3 8 T

—CH,— #:M1;1 697.86 cm ' 4b ek bk C— O K
e 51 634.53.1 615.63,1 515.08 em™ ' N HE IR C = C

R AE R S 0% 51 375,61 em ! [ 0& R T —CH, 125 i
PR s 1 220,05 em ™' [ 04 U @ T TO0 i A3 e AT 3 5

1119.05 em ™' ZbAYI&IA)E F—C—O—C—;819.50,789.75,
700.50 em ' ARG UE R ER I C—H AETE 4R 3h (1 R i . DU
T HEE—ESE T RBH & R Y .
2.2 RBH M ZEHRBHITEK
RBH X4 H o 1 A= A Bz n 181 3 B s o R E 26k &
Wy 5 A R I T S B 25 Ak S W Kk AR SR RN B AR
EEMH?%%AW”? HEMRE A HEmA S AR
SEHe A A R I 2 A W AR TE IR E L i S R
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Figure 2 Fourier transform infrared spectrum of RBH
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Rhodamine hydrazine(RBH)
B 3 RBH #F3K ¥ B 69 47 £ 40
Figure 3 Derivatization of RBH and benzaldehyde
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Figure 4 HPLC and MS spectra of RBH
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Figure 5 HPLC and MS spectra of RBH-B
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(3) iERTI] 42 8 h PNWFSE 1 S g At ) X A7 A R00OR 1Y
Sy, 5N 1 h BN SRR K HEE .1 h /R
L5 % B 2 B TRD A A K AR AR PR SR B ] E
1 h,

SR F AR E T . 40 51 E RBH 1 RBH-B 1Y
O FE W TR A A o A1 Arsrs s B Arsns/ (Agen + Agens) 7158
A AT A AR R W i k%l 95.2 0%,
2.2.3  JEIESAMFRMRAL KT HI AR S 0.1 ng/mL 2R
B PR HEVE W, 5 RBH it A fb 5, #F A 3% RS 1T L% =
Biit., TS RBH-B &4 2585 7, 7EE 5 TR
TR H OB MM S FEFERIM+AH], B, AR5
BEFHIE B TR, B RS kB B T R A
STMF B 2 4 H o o 265 v 1) R A 8 e 88 0, ) il i 0

il B S AR (R O R R E B TR R T .
2.3 AEGUEEE. KRURMESR

AR B0 SR 4 10T 2 M, DAV BE R R AR AR L E R T
U TR AR g 0 A b R AT TS SR AR T80 W0k 0 S A R
(LOD) F1 52 7 BR (LOQ) » 4 71 4 415 £ 45 0 =2 e J3E 79 {5 Wk e
S/N=3 fl S/N=10 #iE, ZRLKMH, AL 0.05~
6.00 ng/mL WL HE N2 RIFMEM SRR . LB IY=
7 416.1X +5.03X10° , M3& &% M 0.996 2,LOD Fi1 LOQ 4>
AR 0.80X107°,2.71X107° ng/mL., 5 #HIE M kL K&
GB/T 18932.14-—2003 Hv /& & ¥ Al 0 1% 28 6 1k (3 3) H L
B AR LOD A LOQ WA g 5 AR 2% 7 Bk 78 22 B )y 1
HAEBEMS. B, RBH HFifii 4 4 & HPLC-MS k7]
FH 2K F R ) S MO 8 A . M Ah, RBH 36 A F Al
TREE ) 245 ) J3E £ 43 AT A % v RS BT O I F R LR —
E W) B R S .
2.4 HERNREKRESEEE

T [T St 56 S of 25 1 B R AT 3 AN TR i B A T
HDUE L Bk BE 43 5125 0.1,1.0,3.0 ng/mL, A B vk B2
SEATIAE 3 Uk, J7 A B DL 3 RO AT 45 AR 1 AR X v R
75 (RSD) AT 20 M PP Al . 045 [l i 3Ry 93.3%6 ~104.0%,
RSD 2} 0.8%~2.6 %, 4% 4 FT/R . 6B % 7 1 1 of 1 1 A
R B BERRAF o R AR J7 T 0 A5 9 0 06 v ) R B Y R
0.7 ng/mL, W8 & ORI AR 8 86 R Y SIM. 4 4 335 18] 4n
B 6 Fix.

%2 RBHBHRLtR&ES#'

Table 2 Mass spectrometry acquisition parameters
for RBH-B
BB T FET RESE S AR RS SERARTEM/ AAXTIERR
(m/2) (m/2) fes/V ms fst e / %
273.30
544.30 70 290 100.0
545.30 "

P ERET.

£3 RUFRBARTZHLEER.LOD M LOQ

Table 3 Linear range, LOD and LOQ for different methods of detecting benzaldehyde
ng/mlL
ik KM LOD LOQ
75— [ A B3 B — M ik (20 10.00~5.00X10? 1.0 x
A 1.00 X 103 ~7.00X 107 0.7 2.30
o0 SO £ 33 1 122 5.47 X102 ~5.47 X 10" 1.0 X
O3 BT A A ik 12 1.00~1.00X 10° 0.2 X
B i L2t 3.00X102~50.00 10.0 30.00
BN SR 3 3% 2 5.00X102~1,00X10° 1.0X 105 4.00 X105
T;EEET%ZFHX*/WHE%Q?%% 25.00~1.00 X 10° 10.0 25.00
igﬁfﬁfﬁ;ﬁ;kﬁ&mqﬁm(GB/T 60.00~5.00 X 102 12.0 %
RBH A i 476 —F A B K — R 5.00X 102 ~6.00 8.0X10* 2.71X10°?

R (R 46
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Table 4 Recovery and relative standard deviations (RSD) of

honey samples in LC-MS (n=3)

#miE/(ng + mL~1) i3/ % RSD/ %
0.1 100.0 0.8
1.0 104.0 1.5
3.0 93.3 2.6
3.01
~25¢
- x 201
l :; 1.5+
E
£ 10}
05F
0 2 4 6 8 10 12
B
Time/min
B 6 =@kmfemiciSR(3 ng/mL) f K FELY
SIM 246 B

Figure 6 SIM scan of benzaldehyde in sample and
spiked sample(3 ng/mL)
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AR PRI AE AL AT 21 AR AR/ X AR FL AR B TR R 2 B ORI A

%) CRBERF] Dy 2014~2015 48 4% SR G0 A K s &5
R 2.

K2 BN EIAERPREBRERENETSH
Table 2 The content of thiocyanate in 930 milk samples

during different seasons

e BRI AR B/ %
(mg+ LD
K% 2.76~11.21 243 14.7
e 3.53~11.92 241 58.6
* = 1.86~10.35 249 18.6
27 2.35~9.78 197 8.1
””” W — e 1000

3% 2 WAL B R T A 2L b R R
HKE 11 mg/L RL b Bk R & FE K, B RRR &
10.5 mg/L LAF o {E, DU 2R3 4 K s A 2L b it U R 46 2
MNETHAAFERERER.

W gE 0 2B L B T5RR Eh o 77 A T A W VR A A kL R L A
o e v ) 5 T O 7 ST R T 2R R g & IR I RB I 1k
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