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Abstract: An analytical method was established to detect p-phenylphenol residues in vegetables and fruits by salting-out homogeneous
liquid-liquid extraction (SHLLE) and high performance liquid chromatography (HPLC). Samples were extracted with acetonitrile and separated
from sample solutions by salting out with sodium chloride. Separation was performed on a reversed phase Cig-PFP column using
methanol-water as the mobile phase for gradient elution, and the analyte was detected using a diode array/fluorescence dual detector and
quantified by an external standard method. Key pre-treatment factors such as extraction solvent, extraction salt system, purification,
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concentration method and stability, and the influence of different chromatographic columns and mobile phase conditions on the separation effect

Modern Food Science and Technology 2023, Vol.39, No.4

were investigated and optimized. The results showed a strong linear relationship for p-phenylphenol between 0.05 and 100.00 pg/mL (diode
array detector) and 0.01 and 5.00 pg/mL (fluorescence detector), with correlation coefficients (R%) all greater than 0.999. Limits of detection
(LOD) of 0.03 mg/kg and 0.01 mg/kg were obtained for the diode array detector under ultraviolet and fluorescent conditions, respectively, with
the limits of quantification (LOQ) reaching 0.10 mg/kg and 0.02 mg/kg. Average recoveries of 82.28%~110.7% and 85.83%~109.8% with
relative standard deviations (RSD) of 2.60%~5.72% and 2.66%~5.26% were obtained under the three blank concentrations (LOQ, 2LOQ, and
10LOQ), respectively. This method is simple and fast, with good accuracy and reproducibility. Diode array/fluorescence dual detection is
mutually qualitative, has good specificity, and is suitable for the determination of p-phenylphenol residues in vegetables and fruits.

Key words: salting-out homogeneous liquid-liquid extraction; p-phenylphenol; high performance liquid chromatography; fruit; vegetable
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SIN=10 15 2| HAz910 &R (LOQ) 4 0.10 mg/kg £
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Table 2 Linear equations, correlation coefficients (R?), LODs and LOQs of the P-phenylphenol

o % KR KAz MEZFRY  HdR/(mgkg)  ZFR/(mg/kg)
PDA 0.05~100.00 pg/mL Y=7.60e+004X+695.80 0.999 97 0.03 0.10
FLD 0.01~5.00 py/mL Y=1.19e+007X+76 631.80 0.999 91 0.01 0.02

< 3 AESRkRiENAEPERER. NS, LMEE. RHRMESMRAELE
Table 3 comparison of the suitable sample, detector, linear range, LODs and LOQs in this method and literatures

Xk % ik AR g AMTEE/(wgmLl) g iRi(mgkg)  ZFMR/(mg/kg)
[11] HPLC AT PDA 1.2~4 1.00 /
[14] GC-MS K& Jr i 0.2~4 0.10 /
[10] HPLC Rk PDA 0.5~100 0.05 /
[5] HPLC  AHE. #K. @%. @44 PDA 0.5~100 / 0.05
[12]  HPLC-MS KR Jiit 0.05~1.2 0.02 /
Kk HPLC 25 - PDA: 0.05~100 PDA: 0.03 PDA: 0.1
FLD: 0.01~5 FLD: 0.01 FLD: 0.02

232 FriEE R A
R 4 HRPRERERI AR R FHEZE (RIMENIZR)
Table 4 Recovery and RSD of P-phenylphenol in samples (PDA)
B B AmE/(mglkg) AeAREER% RSDI%

01 109.3 3.20
£33 0.2 85.87 5.72

1.0 93.01 2.20

01 107.0 3.92

2 0.2 92.83 357

1.0 92.50 311

0.1 106.3 3.19

*;;g; AT 0.2 88.83 261
1.0 90.50 3.18

0.1 82.28 2.60

u% 0.2 92.16 372

1.0 9352 410

0.1 110.7 3.99

EE 0.2 83.50 433

1.0 88.00 437

IEHCS FK SRR R, AL MG FERseds
(A%, FE3D, Rl 3 MNMREKF (LOQ.
2LOQ F110LOQ) HIX RHAMFRER, A7 I5E
6 K, F%LAE PDA Fl1 FLD g fill & 218~ 5
EIRTIARIESCR ARG 3, 25 L3R 4 F1 5. PDA K
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DR R T P INAR RIS 82.28%~110.7%, #H
SFrdEfwZ (RSD) N 2.60%~5.72%; FLD &%}
FRFEIRI AR B A 85.83%~109.8%, HHX Fritk
2= (RSD) N 2.66%~5.26%, &% F-3¢8 71 [Eli
R IR 5 FE 20 L R

5 BRI EERBMEIMRESNRIESEE GOLRNIEE)
Table 5 Recovery and RSD of P-phenylphenol in samples (FLD)

BB AR AmEl(mglkg) AnAFEDLE/% RSD/%

0.02 106.7 391
R 0.04 88.25 351
0.2 93.15 2.97
0.02 109.8 5.26
£ 0.04 95.17 4.28
0.20 96.00 355
0.02 108.2 358
FLD
o AT 0.04 85.83 3.86
0.20 91.50 3.15
0.02 107.7 5.22
ZE3 0.04 94.65 3.33
0.20 92.59 3.45
0.02 1085 2.66
EE 0.04 90.00 2.90
0.20 92.83 3.15
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