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Abstract: To further explore the metabolism of Lycium barbarum polysaccharides, the cell wall
microstructure of Lycium barbarum fruits in different growth periods was observed by transmission electron
microscopy, and the cell wall polysaccharide content and its degrading enzyme activity were extracted by
chemical method. The changes of polysaccharide components in cell wall of Lycium barbarum fruits in
different growth periods were analyzed by microcopolymer Raman spectroscopy. The correlation between
the content of polysaccharide in cell wall and the activity of degrading enzyme was analyzed. The results
showed that the changes of cell wall structure mainly occurred during 28~35 d, with the cell wall becoming
significantly thinner, pectin degrading, and the cell wall structure gradually collapsing. Cell wall material
(CWM) content increased first and then decreased, and water-soluble pectin (WSP) content increased
significantly (P<0.05). Sodium carbonate-soluble pectin (SSP) and Hemicellulose contents increased firstly
and then decreased. The activity of polygalacturonase (PG), B-galactosidase (B-Gal) and cellulase (Cx)
increased, and the activity of pectin methylesterase (pectin methylesterase) increased. The activity of PME
and B-hexosaminidase (f-Hex) decreased at first and then increased. The results of correlation analysis
showed that the polysaccharide content of cell wall was significantly correlated with the activity of cell wall
degrading enzyme during the growth and development of Lycium barbarum fruit (P<0.05). With the
development and maturation of Lycium barbarum fruit, the microstructure of cell wall showed a trend of cell
wall collapse and polysaccharide degradation with the change of degrading enzyme activity. The results have

theoretical and practical significance to improve the processing quality of Lycium barbarum fruit and
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formulate suitable storage strategies.
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Note: a-7 days after flowering; b-14 days after flowering; c-21 days after flowering; d-28 days after flowering; e-35 days after

flowering.
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Fig.1 Cell morphology of Lycium barbarum fruit cell wall semi-thin section under 20
times conditions at different growth stages
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Note: a-7 days after flowering; b-14 days after flowering; c-21 days after flowering; d-28 days after flowering; e-35 days after flowering.
2 RELEKEHE 5000 £5-5 000 nm £ 14 THITC R LM ML

Fig.2 Cell wall microstructure of Lycium barbarum fruit under 5 000-5 000 nm conditions at different growth stages
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Table 1 Polysaccharide content in cell wall of Lycium barbarum fruit mg/g
AR MW i
CWM WSP SSP KOH-0.5 KOH-1 KOH-4
7 108.7+10.5° 20.0+2.6° 8.9+1.2° 15.1+1.2° 9.8+1.1¢ 27.5+2.1°
14 160.5+15.0° 30.9+2.8° 25.0+1.7° 20.742.2° 15.9+2.2° 31.1x2.5°
21 171.6+15.5° 13.9+1.5¢ 20.8+1.5° 12.0+1.5¢ 13.4+1.5° 10.2+1.3¢
28 119.3+11.0¢ 43.543.6" 18.8+2.3¢ 7.5+1.1¢ 10.6+1.2¢ 25.4+1.8°
35 132.6+12.0° 44.2+1.5° 15.7+2.6° 4.5+0.9° 6.5+0.8° 13.0£1.1°

TE: BUE N =W E BT hR e 2 o 48R AR R F B RR 22 5 3% (P<0.05 ),

Note: Values are the mean + standard deviation of the three measurements. Different letters of the same index indicated significant

difference (P<0.05).

23 MIERLHMESERSHTW

HI& 3 AT, AR AR R RS ek
800~2 000 cm " Z [AIF7-7E A7 W T AR AIE U | SR I
fiE W Y FRAE 870 e Zb X R T I Y -5 3k )
a- B (C—0—C) BB, REAK
i 30 8 A A SR S 38 LA SRR R 0, O B A SR S
B, ARILWESRE WG K, E)E 7~28 d FEIEIGEAR
B, FEAE)S 35 d BB AL, XA\ —ERRE L
SN T AR B i AR R SR F R R g e 2
% 22T Y B ARG I TE 960 cm ! T 1 447 cm!
Ab, FIRER MR H TR gEEN C—C. C—O fif
iR of (CHy)H Y C—H #3415 H
—C—C, H—C—0, H—C—H } C—O0—H (%
4% 35 1 U221 B M A S S Y & T AN R,
ALY RIERTEIL ST 21 d F 35 d AFEER

s —7d
! | — 14d
21d
1006 :1133 : —28d
N ! ::1206 i 35d
% 00c,! 2 ! 2676
ﬂnﬁ ?95:’: ::v \ 11,608 21642313 2526 |
: i/t Wy [
I3

L L ':ll ':: P
400 800 1200 1600 2000 2400 2800
b2 fif/om
B3 FEiE 7. 14, 21, 28, 35d BT RSC AR EE R 2 3t F

Fig.3 Raman spectra of cell wall of Lycium barbarum fruit
at 7, 14, 21, 28 and 35 days after anthesis
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4 TET. 140 21, 28, 35d WMITRRSE 5 MM BEPE AR BRI T 1L
Fig.4 Changes in 5 cell wall degrading enzyme activities of Lycium barbarum fruit at 7, 14, 21, 28 and 35 days after anthesis
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Fig.5 Correlation heat map between cell wall polysaccharide and cell wall degrading enzyme activity in Lycium barbarum fruit
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