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Changes of phthalic acid ester content, subcellular distribution in apricot
fruits at different growth stages and their correlation analysis
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Abstract: To clarify the changes in phthalic acid ester (PAEs) content, subcellular distribution and their correla-
tions during different growth stages of apricots, experimental sites were established in six major apricot-producing areas in
Xinjiang to collect the samples of apricots at different growth stages. A comprehensive analysis of the contents of PAEs mon-
omer compounds in the samples and three subcellular fractions was conducted using methods such as gas chromatography-
mass spectrometry and differential centrifugation. Furthermore, the changes of PAEs content and subcellular distribution

during different growth stages of apricots and their

WS H B . 2024-05-11 correlation were investigated. The results indicated that
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In different subcellular fractions, the distribution pattern of DBP showed soluble fractions > organelles > cell walls, which

was inconsistent with the distribution patterns of other monomers. With the increase of sampling time, the changes in the ac-

cumulation and proportion of diisobutyl phthalate ( DIBP) and dimentyl phthalate ( DMP) in the cell walls of apricot fruits

at some test points were similar to the changes in the accumulation of PAEs. The results of correlation analysis showed that
the contents of butyl benzyl phthalate (BBP) , DIBP, DMP and DBP were significantly ( P<0.05) or extremely significant-
ly (P<0.01) positively correlated with the cell wall fractions, with correlation coefficients of 0.41, 0.41, 0. 55 and 0.55,

respectively. Therefore, it can be seen that the high proportion of soluble fractions may be the reason why the content of

DBP in apricots is higher than that of other monomers, and the cell wall may be the main subcellular fraction affecting the

changes in the content of BBP, DIBP, DMP and DBP in apricots. The aforementioned results can provide a reference for

further research on the metabolism and absorption processes of PAEs in apricot fruits.
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Table 1 Basic overview of the test sites
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VW (PRFREEL 210 90) 5.0 mL 1E & BTk vk, 24
Vo R T R TR O B R R TR, ST RIE) A iR Rk
MR, SE 15 mL 205 B O RIS I, T 6
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R, K B AR UEW 15 000 o/min B0 10 min, 438 2 AIA0,8 FRELRILA Y DBP ()& i, & E
JIASUURERR oy, RO R 2 S 2 4%, I A UiE IR 137.3~769. 0 we/kg; DIBP \DEHP Y% 48
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Table 2 The average content of phthalic acid esters (PAEs) in apricot fruits in different regions at 0—30 days since fruit set stage

A SR B 1A% A C A% D %0 RS F %
e saem T awem LY amem ) smem 1 pas pa

St St St Gpp oD oo SRR o
(e/ke) (ugig) (M) (i) R (kg (MR () (MR () (MRS ()

BBP 30.6~31.1 30.8 31.0~33.0 31.6 31.1~32.5 31.9 31.0~32.5 31.7 31.9~33.4 32.6 31.1~33.1 322
DBP  137.3~190.5 160.8 165.2~423.9 234.6 137.5~566.8 301.9 209.3~413.1 323.2 259.8~769.0 592.9 326.7~382.3 345.7
DEHP 83.7~142.3 108.6 59.1~160.6 127.6 110.6~200.2 151.9 118.1~362.3 188.9 929~114.2 118.7 103.7~200.9 140.7
DEP 16.5~19.0 18.1 19.1~21.3 19.8 20.5~28.1 23.6 21.4~33.1 26.0 20.1~34.3 29.1 19.8~26.4 24.0
DIBP  83.1~123.2 105.5 119.5~246.5 152.7 78.9~333.7 187.7 148.2~259.0 212.7 178.0~498.1 382.8 164.0~2459 217.5
DIDP  37.9~74.6 56.3 32.8~74.2 51.1 54.8~88.2 70.4 55.8~142.6  99.5 41.5~72.9 57.7 60.2~80.4 70.2
DMP  25.6~35.8 30.4 35.7~42.6 39.5 37.7~63.8 52.8 42.2~61.5 52.7 39.5~90.8 74.9 34.6~56.4 48.9

DNOP 44.5~58.2 48.8 43.2~60.2 48.5 47.3~189.0 84.1 50.6~111.6 67.8 49.2~53.3 52.3 48.0~49.6 48.9
BBP . &F 2% R T 2L LR ; DBP . 4128 —F iR — T ; DEHP . SR8 —H iR — (2-£.88) OV iR ; DEP . 4828 —H iR —. Z TR ; DIBP . 48 % —H iR — 5
TS ; DIDP ; 454 — iR — B3¢0 DMP , 452 — U j — UG s DNOP . 4545 — IR —iE ¥, A B.C.D.E Fitie i3 1.
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HE L(a) 1AL TES IR FEAETD, £R5K  BE AR AR DEHP & & iy s
SRR BBP & R AR R R/ME IAE D IS, O 362, 3 ne/kg, HAEIZIA S A
H930. 6 pe/ke, KA N 33. 4 pe/kg, HIE L(b) AT Rrp DEHP & 5 093 sh# K, [ A 118. 1~362. 3
DVE W BEE S A F W R9HESE, B D E X A8 we/kg, ME1(d)ATRIE L TES R LT,
) DBP & RIS, C AR AA A B.C.F IR SRR P DEP &AM AKX, i
Kb iy DBP i TS A MBS E s /MEN 16.5 pe/kg, I K(EHN 28. 1 pg/kg, D E ik
R A DBP & m AT K, | KME N 769.0 SRR DEP & R shAN b BIARION T
pe/kg, C iR G s A R DBP Mg K uH BB EGE R S A R DEP & iR,
H137.5~566.8 pe/kg, HE 1(c) TLVEN,TER  (ER 34.3 pe/kg, I H i sh i K, JEHI 2820, 1~
WIRFEAEF W, D F L5 s AR b ) DEHP & 34.3 pe/ke.
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Fig.1 Distribution of four phthalic acid esters in apricot fruits at different growth stages
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Fig.2 Distribution of four phthalic acid esters in apricot fruits at different growth stages
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