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Analysis on Contents and Correlation of Alkaloids in
Sophora moorcro ftiana of Different Growing

Populations in Tibet
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Abstract: To clear the differences of alkaloid content and composition in natural Sophora moorcroftiana
seeds among groups and within the group, the study chose S. moorcroftiana seeds from 10 groups lived at
altitudes ranging from 2 900 meters to 4 100 meters in Tibet “one river and four streams” basin, adopted

high performance liquid chromatography to measure important alkaloid content including oxymatrine, ma-

s HHE:2018-06-20; & e s Y 21 HH#A . 2018-09-17

E£A MOl A 25 AT W AL 50 (201504109) 5 B G AR CE AT TEAE S Fi BT 9% 57 15 5 U F1 3R OB 1400 32K & 301 (XZ201801-GA-12)
EE BN : T EE(1991—) 2, Wi+, FEMNFMABRE T 2EDS . E-mail:18008902413@163. com

* BAEMEHE AT, RIS 6L B BE A , 2N RMEE %058 . E-mail: 1412294990@ qq. com



1914 odt O % il 38 &

trine, sophocarpine and sophoridine in 300 single plant seeds from 10 groups, used software SPSS for vari-
ance analysis, correlation analysis and cluster analysis, analyzed the relationship between geographic dis-
tribution and alkaloid content as well as heredity and variation among groups and screened out groups with
higher alkaloid to provide S. moorcro ftiana medicine exploitation and utilization with evidence. The result
showed that: (1) oxymatrine, matrine and sophocarpine were all detected in S. moorcro ftiana seeds of 10
groups and their contents were oxymatrine (46. 18 —64. 08 mg/g) >matrine (1.14—9. 82 mg/g) > sopho-
carpine (0.08—1. 16 mg/g) in descending order, where oxymatrine content accounted for over 90% of to-
tal alkaloid, highest in group 4 (64. 08 £7. 37 mg/g); others were little alkaloid, highest in group 3.
There were significant differences of oxymatrine, matrine and sophocarpine among groups (P <0. 01).
(2) Oxymatrine had relevant less variation within the group and among groups; matrine and sophocarpine
had relevant more variation within the group and among groups; moreover oxymatrine and sophocarpine
had relevant more variation among groups than within the group; matrine had relevant less variation a-
mong groups than within the group. (3) Oxymatrine had significant positive correlation with altitude(r =
0.117" ). Matrine had extremely significant negative correlation with altitude, longitude and latitude (» <C
—0.326" 7).

with matrine as well as sophocarpine (r < —0.162" * ), while matrine had significant positive correlation

Others did not have obvious relationship. Oxymatrine had significant negative correlation
with sophocarpine (+ =0.789" " ). (4) We could clarify 10 groups into 4 categories through cluster analy-
sis. There were great differences among categories and most of differences were related to geography.
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Table 1 Basic information of 10 S. moorcroftiana populations for sampling in Tibet
T A4 2 5 Hb o5 & i
Population code Location Altitude/m Longitude(E) Latitude(N)
1 PB4 55 £ Chawu, Lazi 4117 87.53° 29.16°
2 VAR BT Jiangzi 4105 89.61° 28.91°
3 H w1 4 /% Jé & A Dongnannicang, Rikaze 3 832 88.92° 29.32°
4 BAT TR E T FER N Qiaga. Gongka, Mozhugongka 3 800 91.73° 29. 84°
5 K B A9 £ Ph2k Xierong, Caina, Qushui 3621 91.07° 29. 66°
6 Ll Hb X S AR L3 48 B 95 A Risu, Zedang, Naidong, Shannan 3620 91. 86" 29. 06°
7 1 I B 5 HEAH Z5A H AP Senburi, Gangdui, Gongga 3582 90. 75° 29.29°
8 1L g Hb X% 81 LAAE Zedang, Shannan 3560 91.78° 29, 25°
9 T AR BIRLLAR M Gongbujiangda 3 365 93.19° 29.90°
10 M BKFG S (@R Seguola, Mirui, Linzhi 2 955 94.45° 29.43°

2 AR5

2.1 AYHEEELE

KA 10 A VY D A A AR R AR B rh A
W A AR S0 S IR SR B (3R 2) L R K
AR . I, A S &S 3 A AEY
B 5 9 90 20 LA b, T H At 2 Az R it A
BORR R S A= . A TR B A 4 A v 2 o AR
A 46.18~64.08 mg/g, I EW A EAIE R 1. 14~
9.82 mg/g  MAI T AN 0. 08~1. 16 mg/g.
TR 18] A0 2080, 3 2 BRI A 2R 3540 17 70 i i 3
ZE5 (P <<0.01), [RIEF, A4k  Z08 % i AR 4 5
1o VR 2 5% s 8 SO R SRR & S R IR 3 By
HEAK 5 K.
2.2 WEBRBEKEMBEENTRSN

AR 5 ZOBOAT A — s AR 48 s B R A 4% AR
SO WA A R A R R BCR D E A
S0 A ERE AR P9 RRE A (] 28 53 AH X 3870 S 97 2
IR SR W B A DRI R ) AR S R B
LT SRR T TS R R K
(119.92%0) , Ui B 2 Ml ARt L A8 ok, 2 5
BT, DRI H) 28 5 RECRBER N8 5 RECR 4k
T 2 AN A SR T B A PN AR R R T A R A
(13.17%>>10. 37%., 64.79% >>63. 49%) , 1& Z: 1 1)
TR A ) A8 5 R F AR P A8 57 (51, 94 26<C68. 00 20) .
2.3 AEKHIBIRGE X YR

FHEA T 45 BB (R 4 W ERF TP Ay 244
B E SR A MG E R AR R, Ak
TSR R D EM R 54 B ek
ROHEERIEMCXR WS 5K LML
JEE ) R A S 3 BRORE DG OG R 5 LR B T 4R E R G

2 ABRMERIONBHENEYRSE
Table 2 Alkaloid content of 10 S. moorcroftiana

populations in Tibet/(mg/g)

e 4 5 A S L1 RS
Population code Oxymatrine Matrine Sophocarpine

1 62.957.41  5.60+3.44  0.77%0.40
2 16.186.69  7.70+2.66  0.69+0.28
3 51.1148.41  9.82+5.42  1.16%0.75
4 64.08£7.37  2.29+1.24  0.43%0.27
5 53.69+4.27  1.140.33  0.08%0.04
6 55.9848.16  5.28+2.86  0.56%0.31
7 54.68+4.78  1.74+1.28  0.2240.27
8 58.86£7.41  1.48+0.55  0.11%0.05
9 49.848.65  3.4TE1.74  0.97+0.66
10 52.08+8.49  3.7142.62  0.72+0.68
AL 54.91 4.22 0.57

Mean value

F 18. 07"~ 35,39 20. 48"

e FREFMEBFEP<0.05); x » FREFHEF (P
0.0, T
Note: * indicates significant difference (P<C0.05); * * indi-

cate extremely significant difference (P<C0.01). The same as below
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3 ARMABRESHCEYRSENTREREY
Table 3 The variable coefficient of alkaloid content of

S. moorcroftiana populations in Tibet/ %

x5 ARMERIMEELEYHNBELER
Table 5 Correlation matrix of three main alkaloids of

S. moorcroftiana populations in Tibet

1R 9 5 AL S0 2 i R Bk
Population code Oxymatrine Matrine Sophocarpine

1 11.77 61.55 51.90

2 14. 49 34. 54 40. 80

3 16. 45 55.21 64.19

4 11. 50 54. 21 62.45

) 7.96 28.69 47.01

6 14.57 54. 24 54.50

7 8.74 73.58 119.92

8 12.59 36.93 45,78

9 17. 35 50. 04 67.62

10 16. 30 70.62 93.75

Withiﬁjﬁglgqgroup 13.17 51.94 64.79

HEP I 10. 37 68. 00 63.49

Among the groups

4 ABRMERHEEFEEYHEENHEXEH]
Table 4 Correlation coefficient of geographical
factors and alkaloid content of S. moorcroftiana

populations in Tibet

A= Bk Z 4

Alkaloid Altitude Longitude Latitude
oAb S
UL 2 0.117* —0.099 0.101
Oxymatrine

i

]\?/I"?W —0.326" —0.372°%  —0.361""

atrine
LR 0.051 —0.103 —0.017

Sophocarpine
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Fig. 1 Cluster analysis of 10 S. moorcroftiana
populations in Tibet
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