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Determination of residual levels of organic solvents in Antarctic krill oil by
headspace-gas chromatography
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(Liaoyu Antarctic Krill Technology Development Co., Ltd., Dalian 116000, China)

ABSTRACT: Objective To establish a method for the determination of 5 kinds of residual organic solvents,
including methanol, acetone, isopropanol, hexane and ethyl acetate, in Antarctic krill oil simultaneously by
headspace-gas chromatography (HS-GC). Methods The samples were solved in the benzyl alcohol and
equilibrated in the headspace at 80°C for 10 min. After being separated with DB-624 capillary column (60 mx0.32 mm,
1.8 um), the organic solvents were detected by flame ionization detector (FID). The method was verified and
applied for sample analysis. Results All 5 kinds of residual solvents could be separated from the internal
standard completely. Within the investigated concentration scope, the standard curves were linear and the
correlation coefficients were 0.9992—-1.0000. The limits of detection were 0.6-9.0 mg/kg and the limits of
quantitative were 1.2—15.0 mg/kg, with excellent intra-day and inter-day precisions. The mean recoveries ranged
from 80.5% to 105.0% at 3 spiking levels, which met the determination requirements. Conclusion As a simple,

rapid and reliable method without complex pretreatment process, it can be used for large-scale and rapid detection
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of organic solvents in Antarctic krill oil.
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Table 1 Linear regression equations, correlation coefficients, limits of detection, and limits of quantification of 5 kinds of organic solvents

TR 2 EAeyE FHIC R EL 5 i BR/(mg/kg) 5 18 R /(mg/kg)
FH e ¥=0.03040X+0.04565 0.9992 9.0 15.0
IR Y=0.04316X+0.00618 0.9999 3.6 6.0
S ¥=0.02923.X+0.00405 1.0000 6.0 8.4
ECHE ¥=0.28172X+0.43916 0.9997 0.6 1.2
LR Mg ¥=0.02784.X+0.00210 1.0000 3.0 5.4
Fz2 5 MBHAETIE HABEE (n=6)
Table 2 Intra-day precisions of 5 kinds of organic solvents (n=6)
a2y JREWE/(mg/L)  PRFARTE] RSDs/%  WEIRI A RSDs/%  JRHERIE/(mg/L)  FRFEBSIA] RSDs/%  U&1A L RSDs/%
R 3 0.0043 2.8 15 0.0038 2.3
Tl 3 0.0056 2.5 15 0.0050 2.9
SN 3 0.0059 3.8 15 0.0062 3.1
Ec ke 3 0.0025 2.5 15 0.0023 2.5
LB 3 0.0049 3.3 15 0.0045 2.7
e AN BRI 22 (relative standard deviation, RSD),
®3 SHENAETRBERESEEN=3)

Table 3 Inter-day precisions of 5 kinds of organic solvents (n=3)

VS R 24 F R/ (mg/L) {RFARTIA] RSDs/%  WEMiFL RSDs/%  JREWE/(mg/L) {#FAFA] RSDs/% Wi RSDs/%
FP s 3 0.0061 3.0 15 0.0070 3.1
PITR 3 0.0110 3.0 15 0.0098 3.4

SN EE 3 0.0083 3.9 15 0.0059 3.7

EE b 3 0.0036 2.9 15 0.0030 3.7

LR TR 3 0.0058 4.0 15 0.0042 3.0
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Table 4 Mean recoveries of 5 kinds of organic solvents (n=3)

B AR RV TE (/L)

ST P 3 15 30
EEE A RSDs/% [ETe 3 /% RSDs/% BT 3 /% RSDs/%
F i 105.0 5.4 103.0 4.4 104.1 0.1
L 96.4 6.4 103.4 5.6 102.7 3.8
ST 94.6 6.9 98.4 22 102.4 1.6
IECkE 80.5 5.7 89.7 0.8 98.1 1.1
BT 99.8 5.2 100.4 1.8 103.1 4.0
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S
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HTii GB 5009.262—2016 L N,N-H % 7, it hi Ja
LT PR, AR A oA B % S ST el R v ) s 1 B T P
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ARG IR L TR, AR T 48 32 1 391 07 32 i 20 W 9 s i
FRE TR IS, FIAAREGERRRIVE R AE T £
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FUH PIRE B AR IR 22 0 25 5, 45538 5 . M
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FHEARIIE T AT o ASHIFST L 9 7 ik A i il S e A
KRG 2 B R, RERSA T 7 i i AT SEPE RN 5 & 1k,
OIS T BRI A 4 B R
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Table 5 Comparison results of this method with GB
5009.262—2016

A5k GB 5009.262—2016

ESIEN kR MmN e

MR RSDs/% HHXFRE  RSDs/%
FH it 0.9992 2.3 0.8134 25.1
Pl 0.9999 2.9 0.8503 20.5
ST EE 1.0000 3.1 0.7998 30.3
EC b 0.9997 2.5 0.8244 22.6
LR T 1.0000 2.7 0.7804 33.4

3 Wit5%R

BN IR EaR i BT PN Py LIDEE R R keI DIN
SRR A IBOHAT A, AN TR] T 52 A % 7 790 T RE A 7 22
A R RIS IR 55 o Al X T R AR A
TR S T BUAE SRR TP e DR A 2k i b, T
sty H RV TR B B DT JEE NS, 3 4 S S 951 2 P R0
AL i 22 4 ity SRS T J 0 07 R EE o R i B S B )
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