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Effect of different drying methods on volatile components in Lycium
barbarum fruits from Qaidam based on GC-IMS
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Abstract : As one of the unique Chinese medicinal materials in Qinghai-Tibet Plateau,in order to compare the effects of differ-
ent drying methods on the quality and volatile components of Lycium barbarum fruits from Qaidam was comparied. L. barbarum
fruits samples were dried by differernt methods including natural shade, hot air, vacuum freeze and microwave drying. Gas
chromatography-ion mobility spectrometry ( GC-IMS) was used to compare the changes of volatile components in the fresh L.
barbarum fruits and various dried L. barbarum fruits after different treatments. The spectrogram differences of volatile compo-
nents were compared and principal component analysis (PCA) was carried out. A total of 52 kinds of volatile organic com-
pounds and monomers or dimers of some substances were detected from the samples, including aldehydes, olefinic aldehydes,
esters, ketones and alcohols. The diagrams of difference and principal component analysis showed that the volatile organic
compounds in L. barbarum fruits have changed significantly after drying. The types and contents of volatile organic substances
in L. barbarum fruits after freeze drying are similar to those of fresh L. barbarum fruits ,but are quite different from those dried
by other drying methods. The content of volatile organic compounds in the dried L. barbarum fruits after hot air drying and mi-
crowave drying is very similar. Establishment of a method for the detection and analysis of volatile components in L. barbarum
fruits by GC-IMS. The results show that compared with other drying methods, the freeze-drying method can effectively retain

the volatile components in L. barbarum fruits ,so that L. barbarum fruits maintains a higher quality. The results provide a cer-
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tain reference for the subsequent quality evaluation and processing of L. barbarum fruits.

Key words: Lycium barbarum from Qaidam; diffenernt drying methods; volatile flavor compounds; gas chromatography-ion

mobility spectrometry ; principal component analysis
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Fig. 1 Fresh L. barbarum fruits and dried L. barbarum fruits treated with different drying methods
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Fresh L. barbarum fruits ;b Dry L. barbarum fruits after natural shade drying;c:Dry L. barbarum fruits after hot air drying;d:Dry L. barbarum fruits

after microwave drying;e:Dry L. barbarum fruits after vacuum freeze drying.
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Fig.2  GC-IMS spectra of volatile organic compounds in dried L. barbarum fruits treated with different drying methods
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Fig. 3 Qualitative analysis of volatile organic compounds in dried L. barbarum fruits of treated with different drying methods
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Table 1  Qualitative results of volatile components in dried L. barbarum fruits treated with different drying methods

Vi s REIEEC ey EBWE

A= E CAS %5 HFR . Rl e
) i Molecular Retention Migration
No. Compound CAS# Formula . . tr(s) . Note
weight index time( ms)
1 B-2- LAl 18829566 CoH;60 140.2 1148.9 883. 144 1.406 41
(E)-2-Nonenal
2 BL2-2¢ Hie (2548870 CgH,, 0 126.2 1071.8 69 4.632 1.33145 Lk
(E)-2-Octenal Monomer
2T . Rk
C¢H,,O
3 (E)-2-Octenal (C2548870 sHyy 126.2 1071.8 69 4.632 1.814 94 Dimer
(E,E)-2,4-F It . . . ik
’ i C,H,,0
4 (E.E)2 4-Heptadienal C4313035 7Hyo 110.2 1036.9 62 3.007 1.200 97 Monomer
(E,E)-2,4-PE I , TRk
- C,H,,0 . . . .
5 (E.E)-2,4-Heptadienal C4313035 7Hyo 110.2 1036.3 62 1.879 1.617 15 Dimer
6 2’4_&\?#%m C5910850 C,H,,0 110.2 1 020.2 59 1.424 1.198 22 K
2 ,4-Heptadienal Monomer
7 2’4-}%—%% C5910850 C,H,,0 110.2 1018.9 58 9. 168 1.618 52 _%M&
2 ,4-Heptadienal Dimer
6-H1 5L 5-Bi s 2 .
: CgH,,O
8 6-Methyl-5-hepten-2-one C110930 sHyy 126.2 995.7 54 7.79%4 1.176 5
TF i He e
9 2-IE kI C3777693 CoH,,O 138.2 996.3 54 9.103 1.246 02
2-Pentylfuran
10 1203 - 4312996 CgH,, 0 126.2 985.2 525.988 1.278 26

1-Octen-3-one
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2:5% 1( Continued Tab. 1)

SFR REIE g R

L feai CAS 5 %> RN Molecular Retention Migration i
No. Compound CAS# Formula R K iy ( s) R Note
weight index time (' ms)
11 ?_Z_H{#ﬁ% C18829555 C,H,0 112.2 963.6 48 4.119 1.249 04 K
(E)-2-Heptenal Monomer
2P — Ik
C,H,,0
12 (E)2-Heptenal (18829555 7Hy, 112.2 963. 1 48 3.247 1.664 18 Dimer
73 =1
13 LR i C106707 C,H,,0, 130.2 927.8 42 1.832 1.288 44
Methyl hexanoate
14 B Heptanal C111717 C,H,0 114.2 903.2 38 3.815 1.350 52 SR
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15 PEfE Heptanal C111717 C,H,0 114.2 902.9 38 3.444 1.695 77 Bfiﬁg
-4 - 4 1 :
C,H,,0
16 (7) 4-Heptenal C6728310 70 112.2 902.7 38 3.054 1.147 47
17 1-CL i 1-Hexanol C111273 CeH, 4O 102.2 883.6 356.79 1.323 73 ik
Monomer
18 1-C\ /% 1-Hexanol C111273 CeH,,0 102.2 883.4 35 6.453 1.6427 Bfﬁz’i
19 2-CL K 2-Hexenal C505577 CeHypO 98.1 855.7 322.728 1.170 81 ik
Monomer
20 2-CV T 2-Hexenal C505577 CeH,,0 98.1 855.4 322.39 1.506 51 Blgjzk
21 C. % Hexanal C66251 CeH}, 0 100.2 797.6 26 2.098 1.262 92 ik
Monomer
22 C\ 1% Hexanal C66251 Ce¢H, 0 100.2 792.7 25 7.488 1.557 74 Biﬁf
23 1-7%. /% 1-Pentanol C71410 CsH,0 88.1 778.6 24 4.494 1.255 12 LR
Monomer
— HX
24 1-7% % 1-Pentanol C71410 CsH,,0 88.1 775.0 24 1.141 1.5125 Bf;gzr‘g
IR 2- P ik
CsHy O
25 (E)2-Pentenal C1576870 s Hg 84.1 754.6 22 2.931 1.106 18 Monomer
26 Kf—Z—ﬂ/:%Eﬁ C1576870 CsHgO 84.1 755.4 22 3.637 1.353 03 égéﬁg
(E)-2-Pentenal Dimer
27 I Tsopentyl alcohol C123513 CsH,,0 88.1 741.5 211.98 1.24591 LR
Monomer
28 S Tsopentyl alcohol C123513 CsH,0 88.1 742.8 2 13.04 1.497 42 Bfénff
29 113 B 616251 CsH,,0 86. 1 707.9 186.314  0.939 82
1-Penten-3-ol
30 -3 €1629589 CsHgO 84.1 685.8 17 1.614 1.076 95 R
1-Penten-3-one Monomer
31 133 -1 C1629589 CsHgO 84.1 690. 1 17 4.009 1.307 95 *%W
1-Penten-3-one Dimer
2-FJE T .
CsH,,0
32 2-Methylbutanal C96173 sHyo 86.1 669.5 16 3.558 1.401 54
33 3L TRE C590863 CsH,,0 86.1 650.9 15 4.848 1.409 13
3-Methylbutanal
34 LR T Ethyl acetate C141786 C4Hg O, 88.1 610.4 137.43 1.098 02 ik
Monomer
35 TR ZBiE Ethyl acetate C141786 C4Hz0, 88.1 608.3 13 6.559 1.3324 —Rik

Dimer
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Molecular Retention Migration
No. Compound CAS# Formula R K tr (s) . Note
weight index time (' ms)
36 T Butanal C123728 C,HgO 72.1 602.8 13 4.381 1.285 19
- LN
37 £ Ethanol C64175 C,HgO 46.1 486.7 95.447 1.059 75
Monomer
" . Rk
38 2.1 Ethanol C64175 C,HgO 46. 1 489.7 96.29 1.133 2 Dimer
39 3-i.Hfi 3-Pentanone €96220 CsH,, 0 86.1 701.5 18 1.778 1.354 69
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4-F IO TR
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=1 s 7 il
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43 28 Decanal Cl112312 CioHy 0 156.3 1182.0 97 8.951 1.543 53
44 IET- n-Nonanal C124196 CoH;30 142.2 1104.2 76 8.408 1.490 04 ik
Monomer
) ZRIK
45 TET-F# n-Nonanal C124196 CyH ;g0 142.2 1104.2 76 8.408 1.932 21 Dimer
or
46 £ Octanal C124130 CgH4O 128.2 1014.8 581.61 1.413 83
. ) . ok
47 2-Bififi] 2-Heptanone C110430 C,H,,0 114.2 893.5 36 9.729 1.258 61
Monomer
o ‘ ik
48 2- i 2-Heptanone C110430 C,H,,0 114.2 893.5 36 9.729 1.631 21 Dimer
or
I 229 = e 3 2D~ i
49 2FEHE3- W2 T C513860 C4H;0, 88.1 730.0 20 2.827 1.327 52
3-Hydroxy-2-butanone
H 5 2
C,HgO
50 Ethyl methyl ketone C78933 4 Hg 72.1 589.6 12 9.237 1.243 01
S bt =
51 3-FOE A 67641 CyHg0 58. 1 520.9 105.572  1.13527
2-Propanone
52 RS Furfural 98011 CsH,0, 96.1 861.8 32 9.954 1.328 59
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Fig. 4 Gallery plot of volatile organic compounds from dried L. barbarum fruits treated with different drying methods
HEP AT T 53 T —80 ORGP 8 B 1 R W, T 9E . Note: The compound numbers in the figure are

consistent with those in Table 1 ;Substances marked in yellow are substances not in the database and cannot be characterized.
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Fig.5 PCA diagrams of dried L. barbarum fruits samples treated with different drying methods
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Fig. 6 " Nearest neighbor" fingerprint analysis of dried L. barbarum fruits samples treated with different drying methods
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