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Correlations between Infrared Spectrum and Phenotypic Traits of Different
Lycium barbarum L. Germplasms
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Abstract: To quickly identify and evaluate the differences between chemical components of different L.
barbarum L. germplasm, infrared spectroscopy was used to study the spectrum of chemical components of
different L. barbarum L. germplasms. The results showed that different L. barbarum L. germplasms showed
absorptions with different strength at 3 380, 2 930, 1 640, 1400, 1260, 1060, 917, 869, 784, 779, 629 cm™,
respectively, which meant that the chemical components of different L. barbarum L. germplasms was similar but
the content was different. The result of cluster analysis showed that the different L. barbarum 1.. germplasms were
divided into three categories due to the difference of chemical components. 14-16, 14-17, 14-107, and 16—
23-7-8 were classified as a category, Z—44, 14-4-4-13, 14-401, Jingqi No.4, 14-26-5, and Ningqi No.1 as

a category, and 14-87, Ningqi No.5, 16-16-9-2, 16-1-3-5, and NM14-02 as a category.
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Fig.1 IR spectral map of Ningxia Lycium barbarum L. in

different germplasm

A PR3, 1 060 em™ A8 B CF A4 45 3% 30,
1 260 cm™ & C-N [{H4iHR 5N , 869 .784 779 cm™ W] fE
2 P-C W45 IR 8, 75 629 cm™ Kb 2 i 35 3 4 TR AP 25
4 h, Hod—OH A NH,* (9 4 sh 451 5 7 = M AL
20 B IR G A ) LR AR AR A TS R AE
I T B AAC AT RE B 208 2By RIS
NSRS, I AN RN 7 B M 20 2
K S DRGSR DA ESR . TEM
FCRT k2 0 2 22 28, ME LA [T IR o 224 J i
PP, PRI 19 I 2 e A AR 0 R A 0 R T SR 2R A A ik
XS [ o T R ARIAC O ZL MRS RRAE EA T 20 H
2.2 AR T EAACLT AN EIEERAE ) M
RN Y eI R X RN E A 4l B
AU Tt . SR RGE RIS ANF]
T T R AAL LT AN CTERRIE AT 5387, 2 AR
B 2 s,

14-16
14-17
14-107
16-23-7-8

7-44
14-4-4-13
14-401
Hitl 45

14-26-5
THL 1

14-87
THS
16-16-9-2
16-1-3-5
NM14-02

0 0.5 1.0 1.5
DR PG 15
2 AEMERTERRLINEERENREN
Fig.2  Cluster analysis of infrared spectral characteristics of

Ningxia Lycium barbarum L. in different germplasm
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Table 1 Index values of phenotypic traits of Ningxia Lycium

barbarum L. in different germplasm

IiH L8 o8 b cfd h{H K/mm T&/mm K/%
14-16 19.67 31.33 28.67 4247 42.46 16.19 6.18 2.63

14-87  19.00 29.67 28.00 40.79 43.35 17.11 6.03 2.88
14-107  26.33 39.67 35.00 52.90 41.42 1662 625 2.71
7-44  24.00 37.00 31.67 48.70 40.56 15.64 582 2.71

14-4-4-13 24.33 34.33 31.00 46.26 42.08 1639 577 2.88

TH 1S 20.67 32.00 29.67 43.64 42.83 1334 5.66 2.38
Kifl 45 18.67 30.00 27.67 40.81 42.68 1634 573 291
TH5S  19.67 29.33 27.67 40.32 4333 1436 639 227
16-16-9-2 21.00 32.00 31.00 44.55 44.09 1621 6.83 2.38
16-1-3-5 30.33 39.67 3533 53.12 41.69 17.60 6.04 2.94
16-23-7-8 27.67 39.00 36.00 53.08 42.71 1640 6.17 2.67
NM14-02 26.67 39.67 3533 53.12 41.69 16.89 599 2.84
14-26-5  19.33 29.67 28.67 41.25 44.02 12.76 640 2.02
14-17  19.00 29.67 26.67 39.89 41.95 13.80 6.03 2.28
14-401  26.67 36.33 34.67 50.22 43.66 17.70 599 2.98
FoME 18.67 29.33 26.67 39.89 40.56 1276 5.66 2.02
FeRE 3033 39.67 36.00 53.12 44.09 17.70 6.83 2.98
SEHE 22.87 33.96 31.13 46.07 42.57 1582 6.09 2.63
FrfE2 389 418 332 528 1.02 154 030 030
A REBU% 17.01 12.32 10.68 11.46 239 972 499 11.26
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Table 2  Correlation analysis of infrared spectral characteristics
of Ningxia Lycium barbarum L. and their phenotypic traits of

different germplasm

Hetr Lo fH of fE b {H o A K U S
FRFIE 1 0.145 0.087 0.172 0.124 0.245 0.289 0.644° -0.056
FFIE 2 0.177 0.151 0.184 0.167 0.06 0339 0.582° 0.015
FREIE 3 0.195 0.171 0.202 0.186 0.046 0.361 0.603°  0.024
FHEIE 4 0.177 0.152 0.184 0.167 0.061 0328 0.636° —0.010 7
FRAEME S 0.178 0.15 0.177 0.163 0.043 0318 0.619° -0.019
FEIEIE 6 0.148 0.112 0.169 0.137 0.152 0.291 0.679" -0.071
FREIE 7 0.193 0.167 0.174 0.172 -0.024 0.327 0.578° 0.012
FFIE 8 0.191 0.168 0.175 0.173 -0.024 0.323 0.583°  0.006
FRHFIE 9 0.154 0.127 0.146 0.136 0.031 0.286 0.642° —0.054
PRI 10 0.151 0.124 0.145 0.134 0.042 0282 0.651° -0.061
FEAFIE 11 0.137 0.105 0.137 0.12  0.082 028 0.679" -0.077

T RoR 225 3 (p<0.05) 5+ 7R 22 5 35 (p<0.01)
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