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Analysis on changes of volatile components and quality of Lycium chinensis
under different storage methods

RUAN Zheng"

(Shandong Huameng Traditional Chinese Medicine Research Co., Ltd., Ji’nan 250003, China)

ABSTRACT: Objective To explore the impact of different storage methods on the volatile components and quality
of Lycium chinensis, and screen suitable short-term storage conditions. Methods Taking fresh wolfberry fruit as a
control, 3 kinds of storage treatments were set up: Room temperature, low temperature (4 °C) and freezing. Gas
chromatography-ion mobility spectroscopy technology was used to identify volatile components, and the content of
polysaccharides, total phenols, carotenoids, malondialdehyde (MDA) and sensory quality were determined.
Combined with orthogonal partial least squares-discriminant analysis and Pearson correlation analysis, the correlation
between component changes and quality was revealed. Results A total of 52 kinds of volatile components were
identified, among which alcohols and esters were characteristic aroma substances, which were significantly positively
correlated with polysaccharides, total phenols, carotenoids, color and taste, and significantly negatively correlated
with MDA storage at room temperature promoted the accumulation of aldehydes and ketones, increased MDA, and
significantly deteriorated nutritional and sensory quality; low-temperature storage could effectively inhibit the

deterioration process. The volatile components were highly similar to fresh fruits. The retention rates of total phenols
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and carotenoids reached 89.22% and 85.72% respectively, and the sensory quality was the best; frozen storage caused

serious aroma loss due to ice crystal damage, and the quality declined significantly. Conclusion The 4 °C low

temperature storage can significantly inhibit lipid peroxidation and aroma degradation, which is an ideal method for

short-term storage of Lycium chinensis.

KEY WORDS: Lycium chinensis; storage method; volatile components; gas chromatography-ion mobility

spectrometry; quality indicators; correlation analysis
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Table 1 Storage conditions and parameters of Lycium chinensis
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Table 2 Setting parameters of gas chromatography carrier gas program

BBt i) /min FAHE/(mL/min)  FEEAF L i# #/(mL/min®) B

GG 0.00~2.00 2.0 0.0(fE5E) 1455 2 min
5 — B I 2.00~3.00 2.0—10.0 10.0 M 2 min FFARZRPETEEE, 1 min NFFE 10 mL/min
55— BriE 3.00~6.00 10.0 0.0(fH &) {#4F 3 min
5B 6.00~7.33 10.0—-20.0 15.0 M6 min FFARZEMEFHE, 7.33 min PIFHZE 20 mL/min
o B tE 7.33~12.33 20.0 0.0(fH %E) {A%F 5 min
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Fig.1 GC-IMS spectra of volatile organic compounds in Lycium chinensis under different storage methods
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Table 3 Relative quantitative analysis results of volatile components in Lycium chinensis
B YRR MY 2475 YR Bl fiE ] WAL IR RURA
1 O REE linalool [i5S 8.54 6.21 7.84 5.53
2 A-f a-terpineol 2N 1.24 0.86 1.12 0.63
3 i e benzylalcohol [E2S 551 4.07 5.02 3.22
4 2R 2-phenylethanol [E2S 0.94 0.63 0.84 0.46
5 EC W 1-hexanol [[E2S 1.55 1.07 1.43 0.84
6 1E 1-pentanol [i5S 1.04 0.74 0.96 0.52
7 1-2F-3- 1-octen-3-ol [[FES 0.83 1.23 0.94 0.33
8 S isoamylalcohol 22N 1.14 0.82 1.02 0.54
9 3-HIE-1-THE 3-methyl-1-butanol [E2S 0.72 0.53 0.72 0.34
10 FHWE citronellol [iE2S 0.62 0.44 0.62 0.22
11 UNTHI terpineol [iE2S 0.53 0.34 0.53 0.23
12 1E B 1-heptanol [i5S 0.74 0.53 0.64 0.32
13 A-Tif TR 4-terpineol 2N 0.83 0.63 0.74 0.33
14 P AL nerol [[FES 0.42 0.22 0.41 0.12
15 Fr i geranial [ 5.22 7.84 6.03 4.02
16 e citronellal [l 4.84 6.52 5.23 3.54
17 L hexanal [lS 2.12 3.82 233 1.26
18 BREE heptanal [lS 1.54 2.75 1.63 0.85
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19 R octanal (23 1.22 222 131 0.65
20 T nonanal 23 1.04 1.83 1.12 0.51
21 IR HI benzaldehyde 2 1.82 2.53 2.00 1.11
22 5-FH LA 5-methylfurfural sk 0.61 1.22 0.71 0.32
23 Jz 2-2- T (E)-2-pentenal (23 0.72 1.33 0.84 0.42
24 Je R -2- L (E)-2-hexenal s 1.13 2.01 1.24 0.62
25 FriwE citral (23 0.94 1.55 1.03 0.54
26 BEE decanal 23 0.56 0.96 0.63 0.23
27 Al vanillin ik 2.54 4.03 3.07 1.82
28 BT B-cyclocitral (2 0.38 0.74 0.55 0.24
29 Frigh limonene [IF e 3.84 5.55 424 3.03
30 a-JRH a-pinene [ 423 3.04 3.83 2.54
31 B-IRS S-pinene [l 1.32 0.92 1.22 0.63
32 B-A B p-myrcene (1 3.22 4.85 3.56 227
33 b ocimene i 3.53 5.02 4.03 2.88
34 o-TK TG a-phellandrene [ 0.83 1.22 0.93 0.34
35 V- A y-terpinene (1 0.72 1.02 0.81 0.32
36 [ terpinolene (1 0.53 0.83 0.56 0.21
37 PRIV p-cymene (1R 0.63 0.91 0.72 0.30
38 3-ES A 3-carene [lFEs 0.44 0.56 0.34 0.22
39 PR acetone [{EES 1.11 1.82 1.22 0.67
40 2-TH 2-butanone ik 1.52 2.34 1.62 0.91
41 2-J 2-pentanone T2k 0.92 1.51 1.02 0.51
42 2-CL i 2-hexanone e 0.82 1.23 0.91 0.42
43 3-FRAE-2- T acetoin e 1.19 1.92 1.33 0.71
44 6-F 3L-5- B ds-2 - 6-methyl-5-hepten-2-one [T 0.73 1.11 0.81 0.32
45 T ] menthone (B 0.51 0.82 0.62 0.21
46 LRI linalylacetate fifZk 6.01 452 5.51 3.80
47 RN ER geranylacetate FES 0.81 0.62 0.82 0.29
48 LR L phenethylacetate [liEs 0.61 0.39 0.62 0.22
49 CHR 2T ethylhexanoate S 0.72 0.48 0.71 0.36
50 TR ethylbutyrate e 0.91 0.59 0.82 0.42
51 W R ethylpropionate FES 0.51 0.30 0.52 0.19
52 2-FELN R ethyl2-methylpropanoate s 0.42 0.22 0.42 0.09

23 BRGSO

FEFAE L A B IEF R ) OPLS-DA FEI n] A7 %4 [X.
Ay ESRE R AR R VR AR T AR S KUK ARAIE, A5
FISH R2X=0.999. R*Y=0.996. 0°=0.983, H BH#IH 5
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T AE S 3012, 4 R 2 S ELSAT A . A9 U RIE kG 3
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e, MR B E S, R E AR E e T
B S A 2 e XA 8 20, L e R T2 15 i L 201 1 W
UL RG22 S 4570, T8 IR 5 8 R B R AR AIE &2 T
WIS A%, JUHOZVR URZL S BER LA 0 4 B B R, BEIIAIR
TR O i S A UK AR B RO AR, IR 5 R VR
W2 G 3U% R AR & AR (L, R AT Q7 #59>0.5, %
HZ BRI F P B R, 48 200 IREHARLR, Fm 0F 59

Wsg OS/NF 0, RUARAEIE L, AEELBAE. ETF
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135 22 FhOCHEE Ry, AT A R o AN TR i g Uk
b, PRIWLER 4, EEMRTEIEE . WS, TR, 2K
S AR 20 AR i KRR AE (G e . Hovp, SR
HRAE 22 YRR e 2, QUG IE BRI . 4-Ti eI . N
Bl 2-HILNIRCBR . RHEE . 2RO BE . LRITHE
fif . 3-FIL-1-THE, o-JEM . IESCEE . JTREmE . FFFE.
TRROERS 15 B, 6B W) U AR 4FRE i 5 KUK 11
Wl B4 AR A RRIE 25 S AL FE AN T . R AERE
LR TR, CROTR . FAFBE. LREMWES, & E4
PLO3-E80 . . PG PN FEZEFYIT, AR
WA W RHE Z R Y A i 25 B2, L5 T AR F
b3 o A i 2 P XU 2 S %) B i EL A R Sk
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Fig.2 OPLS-DA analysis of Lycium chinensis samples under different storage methods

F4 ET OPLS-DA RESNHT VIP KT 1 KRR EY
Table 4 Volatile compounds with VIP more than 1 analyzed
based on OPLS-DA model

2.4  A[EMfERE N T 42 & BRIEN
A5 I 15 B AN [) g ek 77 =0T M AR AR S an & 3

F5 L8 VIP B B s o ARIRIHET SO HIAC 0 . R 2818 N 4k
! 4%’3;1 121563 iii K- BAPECR T B T B B, G5 S,
3 T 116706 Tnal HHRATH, SERA N, BB, Y MR SRR, BN
4 P AE s 1.14960 MR 2H %’f‘h%ﬁgﬂ%{&, T TR . AR IR R AL A AR A
5 NER Z. i 1.14856 [ TR SRR, ZHRE R, Bl 5RHE bRMR
6 2-F B TR R 2T 1.14237 fif L4 B 535 89.22% . 85.72%, MDA &I, (675 M EGE
7 ki 109169 Bl SRRSO T TR AL AL i 2
: B A B, VRIS . BRI TR R0 ok
m A EIA T 107007 Tohal UK 05 T SO S A IR, 1 P A T e T B, b
11 LR IR 1.06894 fif 20 5 MRS A 25,

12 3-HIJE-1- TR 1.06863 fitf SR 41

13 o-JR M 1.06774 fitf R4

14 CLR 2 e 1.05398  fIiRA . R

15 TE R 1.05160 ficf L2

16 S 1.04626 i L2 AR (RIRARRAL W iR Al Y2 Uit e

17 i 1.04398  GERZE . RIRA

18 TR 1.04215 fiif R4 ‘ Pl 3 4§I§]%ﬁﬁﬁ7:mmaﬁ”%

T T O 03821 Rl Fig.3  Lycium chinensis samples under different storage methods
) A yE

T ZamiE o L w25 FANAD SRR

2 i 1.00227 R AR DG MR AR B (B 4) vl A, A i B2 R S 5 R
£5 TRBHEA R THIERRER
Table 5 Quality indicators of Lycium chinensis under different storage methods
205 Z /% SR B /% S DR E% MDA/(umol/g) o5 MR
fief SR 4.21£0.21° 100.00° 100.00° 0.32+0.04° 8.71+0.37* 8.51£0.24"

B TR AL 3.02+0.33 68.50+3.13° 59.32+4.23° 1.25+0.09° 5.42+0.26° 4.83+0.47°

R it B2 3.81£0.25° 89.22+2.46" 85.72+3.53" 0.4140.05° 7.9240.34° 7.66+0.35
Vo YRt TR 2.53+0.33° 61.3243.71¢ 52.17+3.92° 0.88+0.07" 4.53+0.22¢ 4.21+0.17°

T FBPARFEVNG FRAC YR 22 5 8 3 (P<0.05).
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