VT 24
JW Technology of Food Indusiry h AL W
HS - SPME &y GC - MS 5 #r
BRI b R PR oy
RS, TH L ERR, MRS

(LR EMEKRFHRA LA RIE, RE 300457 ;
QERAMBEKRFASR IS AYIRFR, X 300457)

i ERAWME A ER(HS-SPME) 24 2 KR (GC-MS) 57 A2 5 K T 1R AL 2 )6 Bk ¥ e A MR 5,5
AEEE R R FERAL, FEEIWE AR LGS HAS DT, ZREW  EFRIZE 60 CHEHT,
KA 65 wm PDMS/DVB & 544 £ B sk B 40 min, ERA R &4E, CC-MS 4 27, & T A LA G 09 F A ag 12 L 4
By EEBAHEFE EHE B B EE, D AR Rk A £ 0B R A MLERAC S AT AT AR, A LA T e
0 At 5 H A A £ 69 R e AL R 2- -3 4- W -2 3-ZHrEw 2,5- WA 3 4- WK
WA ELR B RN, AR AETAKTFRERESERE S @6 5 ARE— T2k,

KR A, LAk TR, HS-SPME, GC-MS , 3 £ 1 A HLELR 2

Analysis of Volatile Components in Vacuum Freeze—dried
Toona sinensis by HS—SPME Combined with GC-MS
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Abstract ; The volatile components in Toona sinensis treated by vacuum freeze—drying were analyzed by headspace solid phase

microextraction( HS— SPME ) combined with gas chromatography—mass spectrometry ( GC—MS) . Single factor experiment was

used to determine extraction parameters and the sulfur compounds related to the flavor of Toona sinensis were analyzed mainly.

The results showed that the best extraction was under 60 °C for 40 min by 65 pwm PDMS/DVB fiber. It was found that the

volatile components of Toona sinensis before and after vacuum freeze— drying treatment were mainly sulfur, terpenes, alcohols

and esters analyzed by GC—MS.Vacuum freeze—drying had little effect on the main volatile components in Toona sinensis , the

main components of Toona sinensis were sulfur, terpene, alcohol, ester and others. The volatile components related to

characteristic flavor of Toona sinensis was analyzed and compared.There was no significant changes in the contents related to the

flavor between freeze—dried and fresh Toona sinensis,such as Thiirane methyl—,2,5— dimethyl—Thiophene, 3,4 — dimethyl -

Thiophene ,2— Mercapto— 3, 4 — dimethyl - 2, 3 — dihydrothiophene. This study provides theoretical basis for the application of

vacuum freeze drying technology in storaging of Toona sinensis.

Key words: Toona sinensis ;vacuum freeze—drying; HS—SPME ; GC—MS; volatile sulfur components
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Table 1 Relative standard deviation of peak areas and retention time of five representative volatile components in Toona sinensis
. T AR AE PR BRI LR
i 5 AR PLILAFR s CAS &5

’ ’ ’ M (%) (%)

1 3,4- — HJLmEmy Thiophene,3 ,4-dimethyl- C¢HgS 632-15-5 6.25 0.03
2,6— " H R 2 ,6—Dimethylbenzaldehyde
2 ’ ’ > CH3N;S  1000197-03-5 3.28 0.02
Y A LMK thiosemicarbazone 10
3 3- H JEmemy Thiophene ,3—methyl- C;H,S 616-44-4 6.54 0.20
4 WAL M Thiirane , methyl- C;H(S 1072-43-1 4.05 0.20
5 L-2FEtaE g L-Cysteine sulfinic acid C,;H,NO,S 1115-65-7 6.49 2.00
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Fig.2 Effects of extraction temperature on total peak area
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Fig.3 Effects of extraction time on total peak area
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Fig4 Total ion current chromatogram of

volatile components from fresh Toona sinensis
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Table 3 Volatile sulfur compounds in fresh and freeze—dried Toona sinensis

S AT ISYL AR
BEE A T A B O T
3.406 3.437 C3HgS AL Thiirane , methyl— 0.55 0.58
5.192 C4HgS (Z)-1-H IR E-1-754 1-Propene, 1 - ( methylthio) -, (Z) - 0.08 -

6.855 CsHgS 3 RLgEmy Thiophene ,3-methyl— - 0.04
7.195 CsHgS S5—-HR-2 3- S HEW Thiophene,2 ,3—dihydro—5-methyl— 0.2 -
9.908 C3HqS, - 1,2-Dithiolane 0.04 -
10.31 CgHgS 24— I FLigg sy Thiophene,2 ,4—dimethyl- 0.1 0.13
10.372 CgHgS 2,5- I FLEmy Thiophene,2 ,5—dimethyl- 0.14 0.14
11.361 11.447 CeHgS 3,4 H RLigEmy Thiophene,3 ,4—dimethyl- 4.19 4.21
11.682 12.047 C6H10S 1,1-H - 1-T94 1-Propene, 1,1’-thiobis— 0.63 0.64
12.412 12.486 C,HgS, LN IR — ik (E)-1-Methyl-2— ( prop—1-en—1-yl) disulfane 0.06 0.17
12.863 C,HgS, (Z)1-HI-1-NFER mifk (Z)-1-Methyl-2- ( prop—1-en—1-yl) disulfane - 0.12
13.419 CeH),S 1-( LHRHE) -2 - 1- A 1-Propene, 1 - ( ethylthio ) —2—methyl- 0.07 -
18.611 CeH,0S, TSR TR Diallyl disulphide - 0.27
19.705 CeH)5S, (1E) -1-T4 3N 5 mife s (E)=1-(Prop—1-en—1-yl) —2—propyldisulfane 0.13 -
20.082 20.151 CeHy(S, - 1,2-Di( (Z)-prop—1-en—1-yl) disulfane 0.7 0.25
1-((E)-Prop-1-en-1-yl)-2-
20237 20299 CeHyoS, - « é)(_p)rop_ o i gis)ul . 0.71 0.66
20738 20756 CeHyeS,  2-%iH-3 4— “HIE-2 3 S0 2-Mercapto-3,,4-dimethyl-2, 4835  48.08
3—dihydrothiophene
21.634 CeH,0S, - (Z)-Prop—1-en—1-yl propanedithioate 1.19 -
22.815 21.999 CeHgS, 2- 5 Kk-3 4 JLmEms 3 ,4-Dimethylthiophene—2—thiol 0.58 0.45
25.374 25.448 CeH,,0S, 5,5- " HI 1,3 mEkE -2 1,3-Dithian-2-one,5 ,5-dimethyl- 0.05 0.03
25.924 CgH S 1= T FE Py A e wy Thiophene , 1 —butyltetrahydro— 0.07 -
28.236 CeH5S;3 (E)1-TAksH-1- =ik N ke (E)=1-(Prop—1-en—1-yl) —=3-propyltrisulfane 0.15 -
28.384 28.501 CeH oS3 - 1,3-Di( (E)—prop—1-en—1-yl) trisulfane 4.38 4.57
35.746 CeHyoS, 2- W2 -1 ,3- ek 2—Ethylidene[ 1,3 ] dithiane 032 -
36.173 36.234 CoH 4S5 1- (1= AL TR 3 ik Disulfide, 1- (1-propenylthio ) propyl propyl 1.03 1.11
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37.662 37.588 CotinSs ) ’— 1- :q;ﬁ%‘}ij‘l‘g% )(ﬂ%ﬂ}/} ik ( Zn— l’— yldisulfar}l’yl) thi(ni))her;e 0.09 212
JESan 63.81 63.57
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Table 2 Comparison of volatile components
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in freeze—dried and fresh Toona sinensis
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LIEEs 0.06 0.18 S WIS HE R AR S T AT, LA e e 1 7 4 3
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