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Analysis on Chemical Characteristics of Lycii Fructus in Qinghai Province
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[ Abstract] Objective: The chemical differences of Lycii Fructus samples from Qinghai, Ningxia,
Gansu, Xinjiang and Inner Mongolia provinces were compared based on proton nuclear magnetic resonance ('H-
NMR) plant metabolomics. Method: A total of 97 Lycii Fructus samples from five provinces were collected,
including 61 samples in Qinghai, and extracted by 50% methanol for detecting. 'H-NMR spectra were obtained

and compared by multivariate statistical analysis for investigating the chemical differences of samples from

[KFEHE]  20191206(015)
[HEemBE] EE =180 &R H (2017YFF021130304) ; 75 1 R85 H (2017-21-762)
[E—1EHE] BOERR, Wi+, TR, A P 25 FE 5T, Tel: 0971-8231571, E-mail :zhgy56789@163. com
[BEMEE] "BEG, O, SR TR, NFZ 5 IS EY S, Tel:0971-8231571, E-mail: wyhyouyou@sina. com
PR WA R SR v 2l R ) S TR R4 5T, Tel :0351-7018379, E-mail : lizhenyu@sxu. edu. cn
. 95 .



526 B 17 ] HEXBAFZRS Vol. 26,No. 17
202049 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2020

Qinghai and other production areas. And the content of Lycii Fructus polysaccharides in all samples was
determined with the wavelength of 490 nm (calculated by anhydrous glucose). Result: A total of 32 chemical
components were detected in the Lycii Fructus extract by '"H-NMR. The multivariate statistical analysis revealed
that there was no significant difference among the samples from five provinces. The difference between Lycii
Fructus from Qinghai and Ningxia, as well as the samples among the six regions of Qinghai province were
relatively small. The similarity values of the majority of samples were >0.85. Univariate analysis showed that no
significant difference was observed for the most metabolites in Lycii Fructus collected from five provinces,
except for sucrose, glucose, proline and so on. There was no significant difference in the content of Lycii
Fructus polysaccharides between Qinghai and other provinces. And the correlation coefficient between the
content of Lycii Fructus polysaccharides and the small molecular compounds identified by '"H-NMR was —0.2-0.4.
Conclusion: In this study, chemical characteristics of Lycii Fructus in Qinghai province are analyzed from the
holistic view by 'H-NMR plant metabolomics, in combination of polysaccharide determination, and the results
show that there is no significant difference between samples from Qinghai and other four provinces. The quality
evaluation method based on 'H-NMR established in this study can provide scientific basis for improving quality

control level and selecting planting areas of Lycii Fructus.
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Table 1 Sample information, similarity analysis and polysaccharide content of Lycii Fructus from different regions
No. 7 i HiLEE i@’/‘; No. 7 i AL ii&/%
1 SR EAE Ma 0974 421 41 HiEH = E oS 0.918 2.95
2 L 2 B 0.952 428 | 42 P2 H o 0914  3.40
3 L ELA 0.806  7.66 | 43 FIEHRZE SN 0.938  7.13
4 15, 2% T4 3 0942  3.83 44 5 AR o g 0936  3.72
5 FiE 0 s L 0.916 2.42 45 FFEAR L H S 0.887 2.49
6 iy 22 B 0.903 2.68 46 FilEH=AOES 0.908 8.11
7 TR 2 LA 0.931 1.91 47 HilEHELEES 0.946  8.55
8 T I A W T 3k Al 0.934 2.19 48 HilGM = AU S 0.878 4.80
9 T TR W T MR Sk Al i 0978  4.62 49 T LA H R 0.950  6.58
10 75 ¥ 782 0 T P Sk A 4 0.896  2.86 50 FFUEHR L LR AR IR O 0915  2.67
11 R4 W T A Sk Al i 4 0.909 4.49 51 TR 22 BAE AR b TR R BARET T 0.899 1.99
12 U 72 W 117 Sk b s 43 0.956  4.99 | 52 FEHS LR Do 0.897  2.59
13 T4 T PRk fl b 0.947  4.90 53 TR L DR AR R L 0.945  3.11
14 5378 0 T Sk A 4 0.945  6.14 | 54 FHMGEH 2 Him ARG o 0.951 1.76
15 A 0 T MRk Al 0.907 6.51 55 FiEE 2 LA AUk S o1 0.822 2.98
16 55 3 72 W T M S At o 4 0.967  4.41 56 FEHR 2L DA IR 0 0922  2.04
17 3 U 4 n5 T PRk o or 0.869  4.85 57 AR LAk 0932  3.70
18 i 4 n T MRk Al hor 0.840  5.14 58  FFUEHR 2L B BT AU AR IR BT 5% 0.955  6.51
19 5782 0 T S A 45 0.944  3.64 59 TR SR AU A 37 T RIE KA 0.954  3.92
20 ERSE BT I 0.912 6.12 60 VAR 2% B AEIRBLIG VR 0.962 3.31
21 HGREEH iR 0.935 423 | 61 PP ELIR AU 0.946  6.04
22 FIERLE O B 0.923  6.90 | 62 H SR AR T I i L B 0.961 2.87
23 TR S H TR 0.941 4.00 63 HN R RIS £ BRI 0.951 2.97
24 TFiE RS H DA 0.914 3.42 64 H by B RO BLLTAE LA 0.951 4.19
25 HWEARIR AT R LTI R IX 0.945 2.81 65 HN AR T s i B A 0.952 5.32
26 HMEAR/RAT R LTI KIX 0.942  3.80 | 66 NI RN £ =5 0.882  5.67
27 FHMEARIRAT R LTI KX 0.875 2.31 67 S L I IR TIT iy AR I S e 0.898  4.94
28 Fi/RATREAETFITEX 0.936  3.18 68 HiSEAE I LATH £ 2 KA 0935  3.67
29 FHIBMIRAT KA S 0.945 3.09 69 B SRR T B b s b R 2 BA 0.937 3.24
30 AR R TH KA 8 & 0.836 3.57 70 HTEEAE T H O AT 2 BA 0.873 3.42
31 FHMEAR R AT KA 8 & 0.902 2.97 71 B BATH £ 2 KA 0.946  3.03
32 T RS HL T 0924 528 72 HRERAE I BATH £ 2 KA 0.921 4.25
33 TP 2L B AR UM AL 77l B X 0.793 6.16 73 HREEAE I BT H £ 3 KA 0.875  4.06
34 FFUEHRR 2L Hl AR UM AL 7l P X 0.944  7.97 74 TSRS B AL AR R 0.895  3.36
35 IR 22 BV AR UM AL ol B X 0.946 4.10 75 HTEEAE B 2R 0.949 3.54
36 IR 22 B AR UM AL 7l B X 0.939 2.04 76 HEEAE I B A KUBA 0.967  4.55
37 TR 2 EL R 0.915 224 | 77 PISET B WUR TSRS RERE U4 0.903  4.03
38 T EHD 2L LR N 0918  3.91 78 SN L P R T AR R T U0 i B 0.961 5.02
39 FFUEHR L B 0.927 3.03 79 NS B IR BT i AS TV i 0.884 5.78
40 FHIEAP 2 BN 0.921 3.39 80 PN STty L 22 i R TR L5 7 A T B S 0.968 6.09

.97.
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No. 7 b AL A B No. 7 b HABLIE AR
81 NS L2 st AR TH AL B T v 1 0.921 4.25 90 T BLIH J5UT SN IX = LA LA 0.954 533
82 PN L EE LR T BUHR T VD i 0.875  4.06 | 91 FEARNITIB 2 Bk BIE R K 0.880  2.05
83 PSRy L S I I I R I S e 0.895 3.36 92 TR E X A R B Y 0.893 428
84 P52 L BRI Ze T4 5 5 il e 7 0.949  3.54 93 T RN T VY B IX AL A B bk 0959  5.19
85 P52 L BRI A T4 5 5 il e 7 0.967  4.55 94 THRAWEILTEE LR BRI 0.968  2.08
86 5% BRI A T4 52 5 il e A 0.903  4.03 95 FREEMFEL BT DX H 0.945  3.49
87 NS BRI A T4 5 5 il e A 0.961 5.02 96 T HE GBI Y 0.961 4.99
88 7 B rh LT T ELALAE L R AR A 0.884  5.78 97 THREWLAFHRIX 0.888  4.70
89 TR P AT T B SIS SRR 0.968  6.09
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x2 MRFHREERGHWH 'H-NMRESHE

Table 2 'H-NMR signal attribution of main metabolites in Lycii Fructus

I I
44;; Y3 8 “i; Y3 8y
1 JREY 0.89(m),1.28(m) 17 gm0 3.28(s)
2 SRR 0.96(d,J=6.6 Hz),0.97(d,J=6.6 Hz) 18  6-W AR #i Z BER 4.15(d,J=7.8 Hz)
3 RmaAmy 0.94(t,J=7.2 Hz) 19 B-i%jhs D 4.60(d,J=8.4 Hz)
4 HER 1.01(d,J=6.9 Hz),1.06(d,J=6.9 Hz) 20 o-THAHED 5.21(d,J=3.6 Hz)
5 ZI-B-D-MLMiT A BT 1.24(1,J=7.2 Hz) 21 HERHED 5.16(d,J=1.2 Hz)
6 propane-1,1,2-triol 1.28(d,J=6.0 Hz) 22 pERED 5.40(d,J=3.6 Hz),4.15(d,J/=7.8 Hz)
7 HERD 1.34(d,J=6.6 Hz) ,4.28(m) 23 MR 5.42(d,J=3.6 Hz),5.06(d,J=3.6 Hz)
8 3-amino-propane-1,1,2-triol 1.38(d,J=6.6 Hz),1.07(dd,J=2.4,7.2 Hz) 24 EEERRD 6.92(d,./=8.4 Hz),7.06(d,/=8.4 Hz)
9 WHR" 1.49(d,J=7.2 Hz) 25 JRWEBERZTFD 5.91(d,J/=4.8 Hz),5.89(d,J=7.8 Hz)
10 FEEmR D 1.66(m),1.73(m),1.92(m) 26 WEm D 6.46(d,J=14.4 Hz)
11 iy 2.01(m),2.08(m),2.34(m) 27 EHRY 6.56(s)
12 BEFAR D 2.50(s) 28 KNAMRY 7.33(m),7.42(m),7.47(m)
13 A& D 2.15(m),2.45(m) 29 HIfigH 8.47(s)
14 fERY 2.61(d,J=13.8 Hz),2.75(d,J=13.8 Hz) 30 HiAEmY 9.16(s),8.88(d,J=7.8 Hz),4.47(s)
15 RE#HRY 2.86(dd, J=7.8,17.4 Hz) 31 RAEYI-1 4.66(d,J=7.8 Hz)
16 RA[EMED 2.92(dd,J=7.8,17.4 Hz),3.02(dd,J=3.6,16.8 Hz)|| 32 AH¥-2 5.22(d,J=3.6 Hz)
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Fig. 1 Typical 'H-NMR spectrum of Lycii Fructus
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Fig. 3 PCA scatter plot (A) and PLS-DA scatter plot (B) of
"H-NMR spectra of Lycii Fructus from Qinghai and Ningxia
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Table 3 Variation coefficients of relative contents of 20
metabolites in 97 Lycii Fructus samples calculated by three

different methods

i B RE BRRE2 BRR
W 0.2515 1.8192 0.458 2
il 0.272 2 6.069 5 0.794 6
HKNER 0.291 8 1.809 0 0.407 0
i 5 B2 0.177 1 1.9855 0.377 2
iR 0.2652 2.841 4 0.5370
HEHE 0.6219 5.180 4 1.1820
kR i 0.109 5 2.403 4 0.3324
B-Hii % b 0.086 3 1.787 6 0.2458
6- T I ] 400 M 1R 0.178 9 3.1679 0.521 4
[P 0.108 2 1.8522 0.3343
KL AR 0.1189 1.988 6 0.393 3
Frg iR 0.1132 2.2832 0379 1
i R 0.269 3 1.4577 0.334 8
AR 0.175 4 1.627 4 03180
AR 0.238 9 1.894 8 0.445 7
3-amino-propane-1,1,2-triol 0.182 8 24134 0.490 6
pix-Nid 0.383 5 2.638 1 0.623 6
propane-1,1,2-triol 0.2511 1.969 7 0.448 1
L HE- B-D- P T 4 46 W T 0.136 2 2.368 6 0.458 3
AR 0.233 5 32637 0.509 2

[iazx/E AT EY)

7 MIESHERES S H-NMR K5 9 2 18 &) Pearson 48 3 14
S
Fig. 7 Pearson correlation analysis between polysaccharide

content of Lycii Fructus and metabolites from 'H-NMR spectra
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