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Simultaneous determination of nine preservatives in fruits and
vegetables by high performance liquid chromatography with
programmed wavelength UV detection
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Abstract: A method of simultaneous determination of nine preservatives,namely,paraben preservatives (methyl
paraben,ethyl paraben,propyl paraben,butyl paraben,isopropyl paraben,isobutyl paraben,2 —naphthalenol,
ethoxyquin and p - phenylphenol) in orange, cucumber, cabbage and tomato by high performance liquid
chromatography with programmed wavelength UV detection was developed. The samples were extracted with
diethyl ether,then cleaned up with liquid-liquid extraction,separated with a Agilent Eclipse XDB-C;s column
(150mmx4.6mm,3.5um) using methol-water as mobile phase with a gradient elution program, determined with
variable wavelength detector,and quantified with external standard curve. The nine preservatives had good
linear relationships in the range of 0.5~100.0mg/L,the correlation coefficients were higher than 0.9991. Average
recoveries of the nine preservatives at spiking levels of 50,200,500ug/kg were 70.7% ~119.5% and relative
standard deviations were 0.9%~9.9%. The method developed is simple,rapid and accurate,and can be used
for the determination of trace residues of nine preservatives in fruits and vegetables.

Key words:high performance liquid chromatography; programmed wavelength UV detection;preservatives;fruits
and vegetables
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FEAR IR BRSPS 0] . R b S 28My L LA HEME L 4—
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94-26-8) . LA KW (EMQ, CAS5:91-53-2) . 4. 2%
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Fig.1 Chromatogram of nine preservatives standard solution
v:1: MHB; 2: EHB; 3: 2-NT; 4: IPHB; 5: PHB; 6: 4-PP;
7:IBHB; 8: BHB; 9: EMQ; Bi J& 71| & Ar A 0 2mg/ L.
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Table 1

Linear ranges, linear regression equations, correlation

coefficients of nine preservatives

et Q’Efgﬁ YbETi R R
MHB 0.5~100 Y=58.455X-20.555 0.9998
EHB 0.5~100 Y=44.716X+43.180 0.9993
2-NT 0.5~100 Y=211.695X+151.388 0.9997
IPHB 0.5~100 Y=71.878X+3.999 0.9999
PHB 0.5~100 Y=58.501X-5.321 0.9997
4-PP 0.5~100 Y=63.808X-18.155 0.9993
IBHB 0.5~100 Y=49.139X+16.473 0.9998
BHB 0.5~100 Y=48.107X+21.667 0.9997
EMQ 0.5~100 Y=23.743X+16.809 0.9991

24 FHENERE BEE

S M FRE S AT ARS 2RI S 12 S D £D Al 4R A T
10.0g, 73 5 4% 50,200, 500mg/kg 34N B 7K - 3E4T
IS IR S8, RS R P 7K S 23 AT 6 K, I 72 B~ (B
ZR AR XS AR v 22 (RSDD 45 SR W32, oF 5 J& 77 11
SRR 2R 4 70.7%~119.5% , RSD4) /N 1-9.9% , iX 3
HH 5 125 5 A B BRI R RLRS 25 %
25 EEREFEHRNE

MG T FA B T 37 B LA E T 1000 S G AR A,
T AT S vk e L g B S R A i . 4
IR IR SRR S vh X Z2 Bk N 1 B g ), I
1 2RI I AR A I R ) B S R 2 e 22, AR AT S
71U 22 5k B B (P12 5 AHAR RIS 0 A o RS HH 1R 95 8
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K 7K Ay S AR A TR0 BE e, 73 1.0mL/min,
FEHRA0°C, HEFE S 10 L, B /P4 AR P KA I o 12207 7%
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Table 2 Results of spike recovery test of 9 preservatives (n=6)
B HEHG SR i V2T H
AL/ ‘Jgug,kg) PE o e RSD O P ek RSD O PR g RSD O SRRy [EICE RSD

WEE G @ WEHE (o

@) WMEME W @  WEE @ (%)

50 442 88.4 9.7 46.1 92.1
MHB 200 163.0 81.5 8.1 178.2 89.1
500 412.0 82.4 47 4320 86.4
50 51.5 103.0 9.0 47.6 95.1
EHB 200 183.8 91.9 9.2 178.0 89.0
500 456.5 91.3 33 482.0 96.4
50 41.5 83.0 9.7 48.8 97.5
2-NT 200 145.4 72.7 2.8 182.6 91.3
500 454.0 90.8 2.5 404.5 80.9
50 42.5 85.0 9.7 45.0 90.0
IPHB 200 141.4 70.7 4.1 197.6 98.8
500 476.5 95.3 42  486.5 97.3
50 44.7 89.4 4.1 54.9 109.8
PHB 200 176.2 88.1 9.2  201.2 100.6
500 498.5 99.7 40 5045 100.9
50 47.8 95.6 7.1 40.7 81.4
4-PP 200 159.0 79.5 6.1 208.0 104.0
500 501.5 100.3 1.3 360.5 72.1
50 47.6 95.1 8.8 56.7 113.4
IBHB 200 151.8 75.9 9.3 200.4 100.2
500 495.5 99.1 6.2  509.5 101.9
50 57.3 1145 5.6 53.1 106.1
BHB 200 195.4 97.7 6.8 200.2 100.1
500 439.5 87.9 9.9  466.0 93.2
50 47.8 95.5 6.4 53.8 107.5
EMQ 200 173.4 86.7 8.0 192.4 96.2
500 597.5 119.5 82  446.0 89.2

8.5 42.2 84.4 9.9 422 84.3 6.9
69 1972 98.6 7.8 186.8 934 53
3.0 3775 75.5 5.8 449.5 89.9 7.4
6.6 52.1 104.2 9.9 549 109.8 4.6
85 1918 95.9 8.5 192.6 96.3 4.2
29 5415 108.3 8.0 509.0 101.8 55
8.4 59.7 119.4 7.0 479 95.8 6.8
40 190.2 95.1 9.7 170.4 85.2 5.0
53 4195 83.9 3.1 465.0 93.0 5.2
7.2 454 90.7 8.8 51.2 102.3 7.4
7.7 1828 914 9.2 165.8 82.9 9.8
1.3 531.0 106.2 6.3 553.5 110.7 3.6
8.5 43.7 87.4 7.8 54.4 108.8 9.1
94 1724 86.2 7.3 183.2 91.6 7.7
09  485.0 97.0 4.0 543.0 108.6 4.9
9.4 43.7 87.3 8.7 449 89.7 9.6
8.1 165.8 82.9 6.8 184.4 922 8.2
24 428.0 85.6 7.3 528.5 105.7 44
7.6 45.4 90.7 9.4 45.5 90.9 9.9
29 1768 88.4 6.0 179.6 89.8 9.1
277 4575 91.5 8.7 519.5 103.9 3.1
8.9 56.1 112.2 9.8 50.7 1014 938
6.0 186.8 93.4 5.6 208.6 104.3 3.1
9.9 450.0 90.0 3.8 468.5 93.7 6.7
9.1 51.0 101.9 7.2 48.4 96.7 8.5
7.6 183.6 91.8 8.4 154.2 77.1 4.6
6.9 476.0 95.2 9.7 490.0 98.0 8.1

B3 KR BTE RIS

Table 3 Contents of 9 preservatives in 10 different food samples

BERES R AT Wl 25 2 (mg/kg)

MHB EHB 2-NT IPHB PHB 4-PP IBHB BHB EMQ
1 i1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
2 Fi A2 <0.05 <0.05 5.6 <0.05 <0.05 14.7 <0.05 <0.05 <0.05
3 i3 <0.05 <0.05 8.3 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
4 1 <0.05 <0.05 1.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
5 N2 <0.05 <0.05 <0.05 <0.05 3.69 <0.05 1.7 <0.05 1.4
6 P AT fili <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
7 L <0.05 <0.05 11.0 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
8 1321 <0.05 1.8 2.4 <0.05 <0.05 <0.05 <0.05 <0.05 5.5
9 382 <0.05 <0.05 6.9 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
10 RS <0.05 <0.05 1.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

PR PR Y ] [ A 36 G 85 58 RN e e B 3 AT o A S B
P AS I P 2K o R BT 22 7 1 7 et T A R
FRIRJT 155 705k B8 BEAT 43 BT, 45 SRR W], L 25 WylE Vs [ A
FHT SR b s 2 5 ARG A S A5 4 — 2R L 2R
HE oM 14. 7mg/kg, B8 IE B N TR B & 12mg/kgs HL 43 2

(B I BEATHE Y BR A o AT 04 i 40 117 Ak B i B
& RAE A AT S, wT T T RS R 2 R BT R R Ak
B P ) ISP ASE N, v T ARSI 2R, S Ja R
i BB ST T AR IR AT RESR AL T A7 0 IR
SCFF
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Fig.2 Chromatograms of typical samples
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