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IsolationandDetermination of Residual Solvents inEdible Vegetable OilsbyHigh

Temperature Headspace Gas Chromatography

WANG Hai-feng',; JU Xing-rong', YANG Xiao-rong!, YANG Jun?
(1. School of Food Science and Engineering, Nanjing University of Finance and Economics, Jiangsu Provincial Key
Lab of Quality Control and Further Processing of Cereals and Oils, Nanjing 210003, China 2.Nanjing Product
Quality Supervision and Testing Institute, Nanjing 210028, China)

Abstract: By combining HTHS sampling with GC separation, a method for the confirmation and quantification of residual
hydrocarbons having a number of carbon atoms ranging from 5 to 8 in edible 0il samples has been developed and tested. The
sample was heated at 90°C toachieve equilibriumand increase the transfer of residual hydrocarbons into the headspace, and then,

a 25% squalane packed—column was used to perform the isolation and determination. The results showed that no interferences
werenotedwithinO. bhequilibrium Therepeatabilityof theanalytes (expressedasarelative standarddeviation, RSD) for simulant
sample is: <<0.2 % for retention time and <<5 % for peak area, the total recovery 99. 2%, and LOQ (1imit of quantitative) less
than 0. 5mg/kg. The equilibriummodel, chromatographic separationmodel and quantitativemethod lead toa significant difference
between the new method and the current GB method. The making—up of standard solution of No. 6 solvents from different
resources definitely affects the quantification of analytes by GB method. The achieved method may better be used to follow
variations of residual solvents during vegetable oil manufacturing process and to detect the quality of refinedoil.

Key words vegetable oil; residual solvents high temperature headspace (HTHS); separation gas chromatography
(GC)
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Table 1  Linearity of standard solutions

e N e LOD LOQ
’ T —
A (mg/kg) AR AR (mg/kg) (mg/kg)
g 0.67~66.9 A=2409.2C+32.1 0.9997 0.06 0.20

2,2-"HIHTHE 0.71~71.0 A=2378.9C+98.8 0.9999 0.06 0.20
2, 3-"HHETHE 0.73~73.4 A=2300.4C+152.0 0.9993 0.04 0.14

2-F L bt 0.70~69.8 A=2020.1C+55.5 1.0000 0.06  0.21
3-FEE b 0.86~86.1 A=1921.3C+78.6 0.9999 0.06  0.21
1Eck 1.01~101.4 A=1678.9C+287.3 0.9999 0.03 0.1l
FREEER bt 1.38~137.9 A=1502.3C+98.6 0.9999 0.08 0.25
ES 0.56~56.3 A=720. 1C+152.1 0.9993 0.10  0.32
Wkt 1.08~108.5 A=996.5C+216.0 0.9994 0.07  0.23
KRB TRy 1.13~113.2 A=853.4C+317.2 1.0000 0.05 0.16
1E Pk 1.09~108.6 A=803.8C+280.7 0.9997 0.05 0.18
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Table 2 Precision of the assay
’ PREAWS (] (min) VETFL  (mV »s)
i — —
1 2 3 Rt RSD (%) 1 2 3 A RSD (%)
1E b 2.93 2.94 2.94 2.94 0.20 5563 5466 5593 5541 1.20
2, 2- " HIE T 3.54 3.54 3.53 3.54 0.16 6251 6203 6291 6248 0.71
2, 3= HIE T 4.77 4.76 4.77 4.77 0.12 7700 7764 7805 7756 0.68
2-FEE Nepe 6.13 6.12 6. 14 6.13 0.16 17390 17400 17483 17424 0.29
3-FEE Nk 6.96 6.95 6.95 6.95 0.08 18355 17899 17853 18036 1.54
ECHE 7.89 7.88 7.88 7.88 0.07 14456 14538 14498 14497 0.29
P LA g 10.18 10.18 10.19 10.18 0. 06 5660 5682 5534 5625 1.42
w 11.28 11.30 11.29 11.29 0.09 2103 2067 2165 2112 2.35
E7NR 13.89 13.86 13.86 13.87 0.12 4489 4430 4379 4433 1.24
RELEE ARy o 15.06 15.08 15.06 15.07 0.08 3383 3357 3296 3345 1.33
1EPERE 18.37 18.39 18.39 18.38 0.06 2704 2812 2751 2756 1.96
#z3 FRASWEIRENESER Fz4 FRIMNEFZFHEELE R (Mg/kg)
Table 3  Recoveries of the assay Table 4 Quantitative determination results between different
415 A (ng/ke) I (ng/ke) A (ng/ke) [ (%) methods(mg/kg)
IRk 2.21 111 3.27 9.9 FE I il 11 IV VB B2 B
2,2-ZHEET e 2.58 1.29 3.89 101.6 F IR 0.25 <L0Q <L0Q 0.31 <L0Q 0.96 0.15 <LOD
2,3-HET R 331 1.66 4,93 97.9 2,2- "HIETH0.32 <L0Q <L0Q 0.46 <LOQ 1.32 0.93 <LOD
2-FR AL Yk 8.60 4,30 12.85 9.8 2,3-"HETH039 0.69 0.21 0.39 <L0Q 1.57 0.30 <LOD
REUIE 93 9.35 4.68 13.95 98.4 2-FHIE b 4.24 2.3 0.69 0.56 9.91 16.51 10.23 <LOD
E i 8.46 4.23 12.72 100. 7 S-FEENAE 465 260  0.65 0.98 7.05 14.36 16.28 <LOD
FREEER b 3.68 1.84 5.48 97.8 1k 13.98 5.61 292 3.26 12.38 28.09 23.89 <LOD
xR 2.72 1.36 4,05 97.8 FHEEER GRS 17.80 423  0.68 2.07 7.66 13.28 9.04 <LOD
BANRY 4.23 2.12 6.35 100. 2 'S 119 1.85 <LOQ<LO0Q208 0.8 1.8 <LOD
SRUEE TRy 3.55 L78 5.37 102.5 EINRY 19.95 3.66 109 0.38 1.52 508 537 <LOD
IE B 3.08 1.54 4.59 9.1 3-FEC  17.00 3.30  0.88 0.32 293 4.67 4.83 <LOD
M 51.77 25. 89 77.45 9.2 Bt 2.31 1.8 0.63 0.10 3.75 253 1.84 <LOD
TR A 82.08 26.09 7.75 8.83 47.28 89.20 74.74 0.00
- . . B B 80.51 28.05 9.48 12.31 56.10 111.43 90.96 0.00
AL W 2 BT R FR R HE C 68.54 23.86 8.05 10.47 47.75 94.87 77.44 0.00
24 PRSI R D 90.77 31.58 10.63 13.83 63.22 125.66 102.57 0.00
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AccQ - Tag

A, Bk
(BESE KA TR, AR JET) 361021)
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The RP-HPLC Determination of Amino Acids in Mung Bean Protein Hydrolysate by AccQeTag

LU Zhen-hua, GUO Cai-hua
(Bioengineering College, Jimei University, Xiamen 361021, China)

Abstracts: 17 amino acids were determined by HPLC AccQeTag. When the concentration of amino acids were 10~100umol/
L (with the cysteine among 5~50umol/L), the correlation coefficient between the peak area and the concentration of amino acid
was above 0. 99. The recoveries of 17 amino acids added were 92. 1%~103. 7%. The satisfactory method applied to amino acids
in many bean protein hydrolysate and good results was obtained.

Key words: HPLC; amino acid; AccQ ¢ Tag; the soluble from mung bean protein
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