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Comparison of Three Solid Phase Microextraction Fibers for Aromatic
Compounds in Muskmelon Juice
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Abstract: The aromatic compounds in muskmelon juice were extracted by three solid phase microextraction (SPME)
fibers, such as Carboxen™/PDMS, DVB/CAR/PDMS and PDMS/DVB, respectively, and analyzed by GC-MS
method. The results showed that the majority arometic compounds were esters with a little of aldehydes and
alcohols. The aromatic component relative content was 91.55%, and the relative content of main aromatic
components was 63.01% extracted by Carboxen™/PDMS fiber. Althought the aromatic components extracted by
DVB/CAR/PDMS fiber were completely, the aromatic component relative content, relative content of main aromatic
components and total peak areas were lower than those by Carboxen™/PDMS fiber. The aromatic components
extracted by PDMS/DVB fiber had little kinds with low relative content. It suggested that the Carboxen™/PDMS
fiber was the most suitable for extracting amomatic compounds in muskmelon juice.
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2SR R 40T S5, 28 AT I A Sk - b
B, RSN S T TR H M — A R R
i, B A7 SR 1 PDMS 2% H3L ™ Fl CAR/PDMS #% B
S R FERRR URSM R 8 , {5 B BEA R 2R B
SR AR TBOES SL R W R >, AR S0 A
JB Sz N (Cucumis melo L) 185 #1486t , 43 3% H
Supelco 2 ] 2k 77 ) Carboxen™/PDMS. DVB/CAR/
PDMS #il PDMS/DVB 3 Fi& Bk ik 47 W AHAR AL B,
DA SR A84r, 8 3 GC-MS Ky B J3477 , b 4%
3 R ATk ) SPME RO, A 6 i 58 S IS FR) o S
ARl AR

2 BRI

2.1 #

JEL Bz Bt I Cucumis melo LRI R4 W, Fi F1
FHUMN ZHERTE A AR . S SCRE MR B T4
AV RAF LB S, WUIR TR 1.5 kg, RERIE, I
HokSGRE, DR R B IMAINE. RAH
Bk RSG50 ~55 d, SR, WY R YA
H15% .

75 wm Carboxen™/PDMS. 50/30 wm DVB/CAR/
PDMS Fl 65 wm PDMS/DVB 3 Fii & B3k 25 0 26 [
Supelco 24 HA: 7= Al T R4 o

2.2 EHMBER

RERE SR IR 3 AN BT EE IR BRI AR 82, 2, 03K,
KAV 2 ~3 em/NMR RS ETHITYIPHET,
B4 g, ZREIK, WBGR AR 10 mL F
20 mLfR THZS B, BiLA 3 g NaCl, JH 5 V56 2. 7% b
B bl B AL B 20 min J5, 409 3 R AR BCK
i1 SPME, ZEIUNH EAL 41 IR ISk S AL S

R AEFBKFBE R HEF

R T 253843 , #E HH £- 4k, 5 N B AR K705 cmif)
PHEES 48 30°CHE L T SPME 20 min, % 3 XKEE , %
ABCLHEA GC FEFRE LT, #8443 min,

2.3 GC-MS ##f

%[ ThermoFisher 2\ ] £E 7= 1) Trace DSQ-II /X,
SR o aREaeld : fil%kE TR-S MS A B4
H:G0 mx 0.25 mm ID x 0.25 wm), 23R B4 8K
99999 % ), Wik 1 mlL min~" ; FERE IS 230°C 5 200
10 = 15 B F ATk AR AR 35°C, A 5°C min 7
BRI 75C , {145 5 min, A5 L 50C mn ' FE
250°C . JE IS MG R 250°C , B T IR
230°C , V5 B m/z 30 ~ 350 amu, B T4L 5 X
X H,
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X SR A 2 1) 5 B T B P 2008NIST %448 &,
A RICHRD AT, TR TR, SR B
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2 1 AT LUE H, 3 ol A ISk A6 B R e I
WHFESBG , 4 GC-MS LR IIE) 48 Rk,
e DAERZ R 3, 35 38 Rl BEIS FIEE R R 45
5Fle ARIZEBCEL A BUR RSN & B —
25 Hith Catboxen™/PDMS #€ B 3| 40 Rir, FIXT5
H24 91.55% ,DVB/CAR/PDMS Z£ I 3] 40 Fir, M%) 7
25 9094% , i PDMS/DVB {L < EX 2] 34 Fir, HxXF7
H=H 7903%

Table 1 Amomatic compounds in nmuskmelon juice extracted by different SPME fibers

No. Conpounds Formula

index PDMS PDMS DVB
1 Z. 1 1 i Methyl acetic acid ester GH,0, 0.16 0.10 009
2 Z.FR Z.Wi§ Ethyl acetic acid ester C4HgO, 3438 1764 549
3 Z R NE 2-Propyl acetate CsH,,0, 010
4 708 FTHRFEE Methyl isobutyric acid ester CsH;0, 0.10
5 734 AR Z. T Ethyl propanoic acid ester CsH,,0, 716 3.09 161
6 746 TR EH Methyl butanoic acid ester CsH,,0, 003 tr
7 77 R AR Isopropyl propionate CsH,,0, 0.10 0.12 004
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%7%(Continued)
No. . Conpounds Formula
index PDMS PDMS DVB
8 776 5 TPRZ. I Ethyl isobutyrate C¢H,,0, 517 3.10 268
9 79 Z2 5 T Isobutyl acetate C:H,0, 1845 1541 11.55
10 818 TR Z Y Ethyl butanoic acid ester CsHp, 0, 494 380 327
11 827 IR H Propyl propanoic acid ester CsH,,0, 0.13 012 014
12 832 Z12 T Butyl acetic acid ester CsH,,0, 232 221 168
13 859 THR-1-H 3£ Z. B 1-Methyl ethyl butanoic acid ester C,H,,0, 0.06 007 0.09
14 867 2-H3E TR Z. 1§ 2-Methyl-ethyl butanoic acid ester C,H,,0, 670 7.19 944
15 872 SRR Z.Fg Bthyl isovalerate C,H,,0, 0.11 021 029
16 884 NI H T g Isobutyl propionate C,H,,0, 055 126 111
17 889 F 2 LB Hexyl formic acid ester C,H,0, 031 017 041
18 84 Z1% 2-W1 3 7B 2-Methyl butyl acetic acid ester C,H,,0, 472 1379 1148
19 913 TFRARE Propyl butanoic acid ester C,H,,0, 004 0.09 0.10
20 916 JXFR 2.1 Ethyl pentanoic acid ester C,H,,0, 0.06 008 0.14
21 24 IR T B Butyl propanoic acid ester C,H,0, 004 0.10 011
2 928 F TR TER Isobutyl isobutyrate C;H,;0, 044 093 134
23 937 2-5E LIS ZBR PG Prenyl acetate CH,,0, 0.06 0.17 0.15
24 958 IRIRHH Z.% S-Ethyl pentanethioic acid ester CH;s08 0.19 030 061
25 962 NRSTR-4-783% T g 4-Hydroxybutyl acrylate C,H,,04 tr tr -
26 969 TR T'ER Butyl butanoic acid ester C;H,;0, 0.16 057 075
27 985 IR Isoamyl propionate GH,60, z 0.16 0.10
28 1003 (TR Z R Z.% (Methylthiophenyl) Ethyl acetate CsH,,0,8 = 0.13 -
29 1016 CLFR 21§ Ethyl hexanoic acid ester CsH0, 034 081 197
30 1019 2-HIZE TR T 1§ 2-Methyl-butyl butanoicacid ester C,H,;50, 003 011 032
31 1034 Z.FRELEE Hexyl acetic acid ester CsH0, 073 260 482
32 1088 THRFH Isoamyl n-butyrate C,H,;0, = 004 -
33 1096 F BB Octyl formic acid ester C,H,;0, 003 - -
34 1132 3-HIER IR IR 7.1 Ethyl 3-methylthiopropionate CsH,0,8 = 048 168
35 1196 Z.RFEHIER Benzy acetate GHy,0, 297 1333 1396
36 1253 T BLZMR 2.1 Bthyl butyrylacetate CyH,,0, . 006 -
37 1297 Z. TR Z. W4 Phenylethyl acetate CoHp 0, 042 159 261
38 1543 THR-3-ZXA K4 3-phenylpropyl butanoic acid ester C;3H;30, Z 036 064
2431 Total esters 9001 9021 7867
1 Z.1¥ Ethanol C,H0 027 025 -
2 762 2-HI3& T 2-Methylbutyrate CH,O 042 0.15 023
3 876 R AA-C5-1-1% trans4-Hexen-1-ol CH,O 004 - -
4 966 = 3% — % 3-Methyl-pentanediol GH,;50, 0.02 tr -
5 1060 FEH-H1 % 1,8-Cineol CyH;s0 005 006 0.13
W43 Total alcohols 080 047 036
1 822 L% n-Hexaldehyde CsHp,O 0.10 005 =
2 877 R 2-E S trans-2-hexenal CH, 0 0M 04 -
3 989 K F ¥ Phenyl aldehyde GHO 055 0.13 -
4 21 B Heptanal C,H,0 005 - -
5 1192 FR-2- T/ trans-non-2-enal CH;s0 = 0M g
&R 41T Total aldehydes 0.74 026 0
A3t Total 9155 9094 79.03

- At <002% . F#ER
-: None detected ;tr: <0.02 % . The same as following Table.
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Carboxen™/PDMS ZX B 2] 31 Rlps R4S %, M
X ER 90.01% , S B R Y 10 Rl AR KK
LR HR(B4.38%). LR 7 T 1R (18.45% )R &
BE(7.16% ). 2-H 3 T 1R Z 8 (6.70% ). 5% T 1R Z. If§
(5.17%). TR 8@ 94% )\ 1R 2-F 3L T HE@.72% )~
LR IR (2.97%) LR T FR(2.32%). LR T IR
0.73%); 5 FIBERAL G Wy IR A XS 55 1 R 0.80% , BLZ
P 2-F B T WA X 2 R A, 20 O 0.27% Al
042% ;4 FHEBEAAL G WA 5 5 H0.74% , LAZRH
VB PR RO S B R, R 0.55% o

DVB/CAR/PDMS # I £ 32 Fi 28459, M
YRR 9021% , S R BRI 10 Fm R/ IR
LR HR(17.64%) LR T T HR(1541%). LR 2-
H L THR(13.79% )\ LR A HER(1333% ). 2-H 2L T 1R
Z1R(7.19%). T TR Z.15(3.80% ) 72 T 1R Z. 6 (3.10% )+
IR Z.F§ (3.09%). Z. 1R £ Fif 2.60%). Z. 1R T Hig
(221%);3 FIEESE AL A W AT 5 R047% , v

K2 AFEFB KRR RFHER o AR

ZTEEFN 2-FR L T A 0 5 BT, 23 1 R 025% FI
0.15% ;4 FIFEEAAL AP AHXT 5 i R026% , Fh ok
FH AR R R 0.13% 6

PDMS/DVB (3 32 RESRAL G4 , HAIXT 5
AL 7867% , F HABLE Y 10 Firfy UMK A Z
TR R (13.96% ) SR 5 T 1R (11.55% ) 1R 2-H
T HR(11.48% ) 2-H AL TR Z 1R (044% ) 1R L. 1R
(GA9%). ZIREHE@82%). TIRZ.HR(B 27% ) S T TR
ZRQ.68% ) ZIRA 2. HEQR.61% ). T 1R 2.8 (1.97% )o
HAA BRI B B A 2 Fir, O 2- 5
T AR U D, A R 4 R 0.23% FI
0.13% ; AR BRI A Y, W] PDMS/DVB 1
Skt PR R IR R I RE S B8 2%

3.2 FHEES AT EER

M 2 T PSR R AR AE R e Z IR Z
FE\ZIRR TH 2- T RCER QR T ZRE
WEZ IR TS T RS A T

Table 2 Characteristic volatile compounds of muskielon extracted by different SPME fibers

e FHX S Relative content (% ) %17 F Peak area
Conpounds Carboxen™/ DVB/CAR/ PDMS/ Carboxen™/ DVB/CAR/ PDMS/
PDMS PDMS DVB PDMS PDMS DVB
Z. R Z. 1§ Bthyl acetic acid ester 3438 17.64 549 440387059 90067688 6165933
Z.MR 5 THY Isobutyl acetate 1845 1541 1155 248187243 78526868 12987216
2-HIZL TR Z. B 2-Methyl-ethyl butanoic acid ester 6.70 7.19 944 89818026 36638562 10609141
Z.78 T'HS Butyl acetic acid ester 232 221 168 31737414 11254790 1887331
ZRELHR Hexyl acetic acid ester 073 2,60 482 9900306 13178764 5426602
Z. TR HHE Methyl acetic acid ester 0.16 0.10 0.09 1976433 490656 91480
R 2-F /8 trans-non-2-enal 0.04 - 0 198798 0
Z.1% Ethanol 027 025 - 3816281 1291042 0
43 Total 6301 454 3307 825820762 231647168 37167703

2 2 W RLE H, A I 2RIk X RS B i IR AT
T W BB h A B R 229, Carboxen™/PDMS #
BURRMERR SRR L , H6H5 B e B Bt dse
i, 23R 63.01% Fil 825822762; DVB/CAR/PDMS #
BURRMER SR RIS I 22 , (H A6 o e S i
THBHE, 239124 45.44% F1 231647168; Tiii PDMS/DVB
R RHE TR RS , MR 8 e B i B e
1%,53 B A 33.07% F1 37167703, ] I, Carboxen™/
PDMS ZK I 6 RFHER RS, ZIRETE LT
W8 ZER R T 1R 2-H 5L TR Z G LR G LI
WA T RIAAT 8 T 2 A ot A I Se AR B R L BT JR, 43 1 e

T, Z£ 5] Carboxen™/PDMS 5 iz i VAL 7 <,
W B ) Bt 5t , PDMS/DVB #5% 55 . PDMS/DVB K 2
BB WA R R-2- T 1, R 44 DVB/CAR/PDMS
AR IR B S A 2- T IR e , L LA o 5 i e o B 45
1%, 43318 0.04% R 198798,

4 g5t

H] Carboxen™/ PDMS. DVB/ CAR/ PDMS #iI
PDMS/DVB ZR Ik X B J AR I B e &
PEATREIL, I FH 0354 TR-SMS HE4743 88, AWESE
S5 RYT, BTN AW DA AR o 0 B
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KR, RS AR Y T, Carboxen™/

PDMS A BUELAR BN AL S W EOR B L, HIXT

R, HXPRHE T A W 1R B BB i, KPR

B AL Wy R HE X R 0 T B A R R . DVB/

CAR/PDMS ZRIBU T AL Wy B0 22 i HLAH %o 5

OB, X R AE T AL W W I T B g A T 5 i

PDMS/DVB X J& 3¢ i JI 2 B 19 7 <AL 15 4 B e 2>

AR 55 A, X AP A 5 W i R M B ) B

5o Ik, Catboxen™/PDMS & ISk Xif J5 iz f JK
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