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Abstract

Solid-phase microextraction (SPME) has been widely used as a new type of sample pretreatment
technology. However, SPME devices have always relied on imports. In recent years, the domestic
SPME device has been realized. This work compares the performances of the same type SPME fi-
bers between domestic and imported, such as the fiber background, the use and preparation re-
peatability, and the actual sample application. The results showed that the fiber background was
equivalent to domestic and imported SPME fibers, and the use reproducibility and preparation
repeatability RSD values of domestic and imported SPME fibers were both less than 10%. The
GC-MS results of headspace extraction of red wine flavor substances and 92# gasoline volatile sub-
stances using domestic and imported SPME fibers showed that using domestic fiber can detect
more chromatographic peaks than using imported probes. By comparing the results, the perfor-
mance of the domestic SPME fiber was completely equivalent to or better than the imported SPME
fiber, which can achieve import substitution.
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1. 5|

[i] FH 14 B (solid-phase microextraction, SPME)H ARG RFE . ZKEL. W45, T 1k, HAHMENR
TR, FERAERIAED, 5 TRIAZIMINEES, 5495 EER L IE S G5 A 0T BURE 5 Al b3
BORMRE, HETC) Z N THES i, 2 aeril, B2, A% 1]-[6]. SPME BiAZ
20 fH2g 90 4EARW] H1 inE K Pawliszyn #F 78 21 &, 1993 4 3% [ Supelco 74 & B 3T SPME 3 & #H47 75
afk[7]. SPME 258 (4B i fa — Rt Ae %, EZ i FIAMERCL PR, T T2 3 s
TRk, BB —RK 10 mm RE A FRARI AR 4E, BEABWNL b, SELMAFENE. %
BOELTERNE N PR AE B3, A0 AR AN W] 28 I AR BOBRE R R JEAT R BRI RE o AT R A B ) S5 2
UL FE R DA, BRI JZE 2 32 52 B MO B AN s R 15 B e B R 38, DR A R R B B I O 7
BRI R IR AR 20 T R bt (PDMS) AR N I FR BB (PA) R )2 [8],  H AT Supelco AR] V&M T
LR ARGk o [ A AME 7 L AR A R R EADRE S L % T2 T REE AL, JFR IR
- BRRE9]N M T RAMIRZEN0]. BFRAERZLL] 2 FEEREL2] BRGUKRAMRNR Z[13]
&R EHNELAL B PR Z (1415, (HERBA HE H B L=

B SPME Hi A AE S AT R D % 8, 3R SPME 35 B — Bl & d it O, MK e 5. 5
WK HRSCRFm RIGS S5 W, BRI ERIEE N T SR . BB 2015 4, H B ITES B
WA WA FTEZ SRS R R b, SRR B SR B L R AU = B B 3 R AU
SPME® i i [ H f 26 BU & 5117 Fh[15] [16], FRINHT 0k E AN AR ZE W T PR [ 72 45 33k 11 [ M A 4K H
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2. RGN EEE
2.1 FEMNHFS5RF

SAREIE - PTIEERAH A : 7890-5975 &Y, SEH wHEI A F] ;s SAHEIE(: 450GC &Y (FLA FID fill#s),
22 L 220 ] 4k DB-5ms, 30 m x 0.25 mm x 0.25 pm, 3£ [F 224548 A &) 3k O FE AR IR
50/30um DVB/CAR/PDMS (%% 5 : Supelco 51310) & £ F-45, 3£ Supelco 2] [ 7= [ A AL BURET :
50/30um DVB/CAR/PDMS (1% 5 : ZZ-SPME-06-S) J2 it RE T4, 75 5 sTIEAM M 28 A H] .

SRR R AE A Y 20 mL TRZSAE S, T E WL 5 ANAF] s SRR AN RS I 4lif K HERRIAR
THIIRBRUE A (GC ARAE L), THEBTH T A A

2.2. &

PLE T 20 mL THAS A 10 mL hobr/KEE(S 20 ng/mL I AEAIAR — H 28) A RE Sy, R4 [ = gk
CREF EEYER A 20000 5 mL 5 208 &1 A1 1 mL 9247 E T 20 mL TR, 1 sehs
FE S T DA B = R0k 4R A AN A50R

2.3. SRR

GC-FID &% 25fF: R RN 250°C, 43 bR 10:1; FH 7 FHR & A AR 4G IR B 40°C LR EF 5 min,
PL 5°C/min F+] 60°C &% 0 min, LA 20°C/min F%| 240°C{&#F 2 min; FID £ 2R E 9 300°C.

GC-MS {38 %A HEFE R 250°C, Anitire: FHFFHRZ A R IREE 35°CIREF 3 min,
PA 10°C/min F+ 3 270°C{REF 5 min; JUik A, HiEE 50~500 m/z, &-FIRIR A 230°C,
VYRR AFFIREE 150°C A& 4 2k iR /%l 280°C .

TIFR K RERE IS AT 2% fF . REEO SKOR TS ZEHG 2EHGEE 9 50°C s ZEEUET ]2y 30 min; AN B
N 250°C; fEIIIE] A 2 min.

CLARE S AU S AT 26 BT SO TS REE REHUR N 50°C s AEHU )24 30 min; AR IR &
J9250°C; SRt E Y 2 min.

TR S AR ES AT 2% A« BB 2R T 23 R ; AEHGH B 2 2 il s REHUT [R] 2 8 s Ml 5 250°C
FAE W B 8] 9 2 mins

3. &R5118
3.1. SPME ¥$tAKE R

SPME #R%&H B AR FH B 2 i, AT 38 R W00 A JEC 5o I 485 SR I s o Dl 1 26 %2 5] 7= F gk
I SPME #REF (1) imyilm i R AG L, 1 SPME $REH £ & A H w7 42 HEASE FH 1 W 5 2E B4 L3k AT 24k . ¥4 SPME
PREFHNHERE T, 75 260°C T FAEHT 5 min, 437 7% 82 [ 7= ik 11 SPME 8%t 7E GC-FID 445 (14 1)1 GC-MS
ICES (] 2) L ERET AR . SAXES 2 AT IR, =R R S iR i e i o, B P A DR AR R
TH AR

GC-MS [ # HIR AT AR MR S5 B B, [E = Ak 0 SPME R4 EIAF A RER R IR, 5 807E K6 I3 P
HIAELEA [ 58 IR R i 0, (EARAEIEA IR Z A 2R o 75 SERR M FH R, FeE3AE 2% R £ B B i) A 0 T
BUORE AR, F H i TRER eI EAG, BRI g R
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Figure 1. Comparison of background chromatograms between domestic and imported SPME fibers on GC-FID instrument
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Figure 2. Comparison of background chromatograms between domestic and imported SPME fibers on GC-MS instrument

E 2. E~51# 0O SPME #R$t7E GC-MS {{FF LM AR &L ExftE

3.2. SPME #$HERESHER

PLE T 20 mL T4 9 10 mL AR /KEE(S 20 ng/mL HIAEANAE — B2 9 RE S, 4 SPME 2HUS it
1T GC-FID 43 Hrkill, 435125 82 [ 7= At 11 SPME $RE] 0 FH 3 &2 1k (1 F A)— S HREF LR 5 0K), (il
yElnE 3 P 4 fros, HHAEEM RSD 4550513 1. 438K H, EF* SPME #RE T H 2 A145 — H
FRUETH A EE M RSD 454 3.08%F1 2.35%, it I SPME #R4 %t T B 2R A1 41 — F Sl i A7 85 & P RSD
3N 4.43%F0 4.24%, PR (AT B M A5 I R EEAR
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Figure 3. Repeatability evaluation of domestic SPME fiber
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Figure 4. Repeatability evaluation of imported SPME fiber
[E 4. #0O SPME IR EREE TN

Table 1. Domestic and imported SPME fiber repeatability evaluation results

5= 1. B0 SPME IR$HEREE MHIENMER

P Wk 2 HERL &4 RSD (=5, %)
. 7=kt i 3.08
(ZZ-SPME-06-S) A 235
, SR s 443
(Supelco 51310) AR 4.04
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3.3. SPME R$HHIZRESHER

43 VA = 3 [A) 245 [ = F gk 1 SPME #R%F, $5 BAE T 20 mL 10255/ 1) 10 mL ks /K FE(F 20 ng/mL
I FIAR — FH2E) RE L, £ SPME FHUSHEAT GC-FID 40 A, k2% 22 [ 7= Fi ik 1 SPME 44 1 %
BEM, AERSHAE S fE 6 fion, Hil& RS RSD 45051+ 2. 455 R, B SPME X}
T AL — F R T R EE A M RSD 43714 3.65% 1 5.86%, 1k 1 SPME FR%T X T HF A 4L — F 2R
A E M RSD 43714y 8.350%F 8.58%, & )il #& B & M 45 S35 /N T 10%, M [H 7 SPME 484t il %
MRS T SPME 7%
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Figure 5. Preparation repeatability evaluation of domestic SPME fiber
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Figure 6. Preparation repeatability evaluation of imported SPME fiber
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Table 2. Domestic and imported SPME fiber preparation repeatability evaluation results
2. EFEM#ED SPME IREHHIRESHITNER

2 R H 2 RSD (n=3. %)

. = R T 365
(2Z-SPME-06-S) pra— 5 86

, R e 835
(Supelco 51310) A 858

3.4. SPME R$H{ERHEHER

Jxt = A T SPME #8818 H 75 i, 48 FH [R]— SCHR BT LAE T 20 mL 0S5 H ) 10 mL fnbroK
FE( 20 ng/mL FEZFIRE — FIOR) AR, IESEFTZE Y GC-FID o #irA il o DAARET 8 FH IR B e Al
B, LA R0 — R (W T A O AR, 2o e T R B A O O Al 6, 25 a0 1) 7 FroR o 45
R, XTHRAAE IR, E* SPME BREFIZEHUGE ALY & T3 CPRER, VMR T & P RIR
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Figure 7. Evaluation of domestic and imported SPME fiber’s service life
7. EFEfED SPME #REHE R FEHIEN

3.5. SEBRiEmB ABURITAMN

3 59 R FH L= R 11 SPME. PR Stk 34 ot R~ 4007 46 ¥ o USRS A Q24 M2 A P I ik A7 26 L,
SRIGREAT GC-MS 3BTl Skex b 3 ) 52 B . FH 28UR

Pl 8 g Bl = Ak 1 SPME R X 3 il LT 213 260 10 vh XU B2 AT 22 U] GC-MS B B T (e i .
5] 7= gk 11 SPME PREF PRSI &5 S EEAAHR], H 2 A i I P R4 LAt P 3 1 R 22 A I Hh — Foet £ VSRR
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Figure 8. Total ion chromatography of flavor substances in red wine by SPME-GC/MS
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Figure 9. Total ion chromatography of volatile components of 92# gasoline with domestic and imported SPME fibers by GC-MS
& 9. B0 SPME £RETX 28R L AT GC-MS I 2B FR Gk E

Table 3. Comparison of analytical results of volatile components of 92# gasoline between domestic and imported SPME fibers
7 3. B0 SPME #REt Xt 02455 MIE L MRS DT EE Rt EE

F5 RUHR (zzfgK Mﬁ:ge-s) (Sug%ﬁﬁﬁlo)
1 IR v v
2 3 y v
3 P v v
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Continued
4 2- PSR JE-1-(2- g B L) k) -3- 2% v
5 1,2,4-= N N
6 1,2,4-=FIHE RN N
7 1- 2 J-2- R v y
8 135-= A% N N
9 R Y N
10 1- 2 dk-a- LR v N
11 1-Hi3E-3- P \ N
12 1,2,3,4-JU Bk N N
13 L= J
14 2,5,6-= LA N
15 1-246-2,4 —HIERE N N
16 N, N- = F - R ) 2 e v v
17 R i v
18 1-246-2,3- T H L N N
19 1,2,3,5-J0 i N N
20 1,2,3,5-Y FH 3L N N
21 4-Z N HE-1,2- T R V N
22 4-ZHE-1,2-— B N N
23 1,2,3,5-PY F L3 N N
24 (2- S IE)-2- P R B J
25 5-FH -5 -2~ 6 N
26 o, o- “HIEIRZ J
27 SR B2 )-40-(2- Y R YRR RR)-2K — v
28 % ~ N
29 2,3- "5 -47- T P E-1H-E V V
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4. &g
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PIEEE 4 52 A I A7 i 7 2455 R - s e T8 P, T8 SR b SRR i, LR
BHECHE D PREH AR OV A . i1 [ 7 SPME SR L REDIL 57 10 HL AN A AN 915 T gt PR A AL 35
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