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Optimization of Head Space Solid Phase Micro—Extraction Conditions for
Volatile Components in Goat Milk

Al Dui, ZHANG Fuxin®, YU Lingling, SU Weili, LIN Leying
(College of Food Engineering and Nutritional Science , Shanxi Normal University , Xian 710062 , China )

Abstract: Head Space Solid phase micro—extraction (HS/SPME) coupled with gas chromatography
(GC) were used for the determination of volatile compounds in goat milk. HS/SPME experimental
parameters ,such as SPME fibre,extraction temperature,NaCl concentration,extraction time and
desorption time were optimized using the number and area of peaks as index. The optimal extraction
efficiency for goat milk was achieved when sample was headed at 70 °C for 90 min after the
addition of 0.3 g/ml. NaCl,extracted by a carboxen/polydimethylsiloxane (CAR/PDMS) fibre,and
than the fibre was transferred to a GC injection port for thermal desorption at 250 °C for 5 min. As
a result,42 kinds of volatile components were detected that including acids (14 kinds) ,esters (6
kinds) , hydrocarbons (5 kinds),alcohols (4 kinds),aldehydes (3 kind),aromatic (5 kinds) and
heterocyclic (5 kinds).

Keywords: goat milk , HS/SPME , volatile components , GC—MS
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Fig. 1 Effect of SPME fibre on the extraction of volatile

compounds from goat milk
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Fig. 2 Effect of NaCl concentration on the extraction of

volatile compounds from goat milk
Hi1& 2 AT LUA Y B NaCl 350 i3 im0
T AR H U6 50 728 20 1 R B % 24 NaCl o804

ik 0.3 g/ml A, H 0555 A0 1 Bk 31 45 K 24 NaCl
TN IR E] 0.4 g/mL B H 06 B0ORD 06 17 FRAT [ ARG
B, SEWIR PR MY T %R R S R S R A
S VNN NaCl B N5 35 W 25 75 | PR A% R M 4
OYTEWRRE T R R, AR T R M o s A
TR HAE AR A & 5, fH24 NaCl i it K
B, Gyt B0 A G A L AE 3 I % PR o K-
3 C LU 0[] 85 5 o 5 TS 2 | I AV R Pk 1 A
(4 IR B 7 AR R AT SR, PR R A R
R e MRS IS VS IS Y NaCl,

213 FRUBREMEF KU HIAE 30.45.60,
70.80 C'F, Jl CAR/PDMS #£ =k % B 30 min, i
GC K5 K M oy, 45 S UL IR 3,

400 000 [ m i 40
LR e

= 300 000 30 &
s 200 000 20 &
= =

100 000 10

30 4560 70 80
AW/ C

B3 FERREXNFPHHERMERSFRLROZMN
Fig. 3 Effect of extraction temperature on the extraction

of volatile compounds from goat milk
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Fig. 4 Effect of extraction time on the extraction of

volatile compounds from goat milk
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Fig. 5 Effect of desorption time on the extraction of

volatile compounds from goat milk
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Table 1 GC/MS analytical results of volatile compounds from goat milk

S
Propanoic acid, 2,2—dimethyl—;2,2—— H FL A iz
Acetic acid; 2R
Butanoic acid; T g
Pentanoic acid ; J%. /2
[IES

Hexanoic acid ; & 2

Heptanoic acid ; B¢ &

Octanoic Acid; 2R
4—Methyloctanoic acid 34— 2% R

ik B T R TR KLV

296 989 243
830 854 61 765 245 0.10
930 930 2 329 412 771 3.66
807 862 128 311 961 0.20
904 907 9 963 745 640 15.67
874 876 757 165 235 1.19
907 907 14 995 407 756 23.59
848 875 132 482 101 0.21
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812 865 624 296 781 0.98
830 843 170 839 913 0.27
868 919 336 799 744 0.53
901 907 2 011 654 479 3.16
804 829 380 728 901 0.60
809 833 339 229 416 0.53
901 920 291 947 975 0.46
897 906 450 453 662 0.71
844 861 197 803 931 0.31
814 889 61 242 372 0.10
896 913 326 299 093 0.51
852 890 180 957 712 0.28
832 865 258 600 024 0.41
858 888 244 464 840 0.38
810 864 202 618 932 0.32
863 984 3 781 576 722 5.95
877 924 71 589 277 0.11
908 911 1 334 582 905 2.1
844 899 1309 937 518 2.06
849 885 178 466 600 0.28
859 932 371 688 953 0.58
846 787 193 631 581 0.30
807 894 90 191 983 0.14
850 879 347 966 284 0.55
814 846 221 608 937 0.35
863 904 56 634 140 0.09
802 915 137 566 260 0.22
802 837 48 375 854 0.08
937 947 716 584 833 1.13
832 876 171 703 533 0.27
933 939 372 595 514 0.59
839 866 147 645 577 0.23
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