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Analysis and Comprehensive Evaluation-of the Quality of Anoectochilus
roxburghii Germplasm Resources in Different Regions

HE Shu-min,ZHANG Jing-fang, XTE Qian, MA Wen-xia, NI Yu-jie, YE Qing-hua, CHEN Qing-xi "
College of Horticulture , Fujian Agriculture and’ Forestry University , Fuzhou 350002 , China

Abstract:In order to select Anoectochilus roxburghii varieties to plant tissue culture,this experiment analyzed 13 differ-
ent varieties (lines ) view apparent character and functional components contents of Anoectochilus roxburghii. And it shows
that different varieties of Anoectochilus. roxburghii with high water content from 85.07% to 90.91% . however, it is poor
in records of the level ; The content of aleohgl soluble<extractive is 13.62% -41. 71% ,the content of total flavonoids is
8. 15-40. 72 mg/g, the polysaccharide content.in the range of 2. 10% -25.61% . It shows that the alcohol soluble extrac-
tive content positively correlated with total flavonoids of roxburghii ,moisture content and polysaccharide content is nega-
tively correlated with themjihére are three kinds of Anoeciochilus roxburghii which possesses higher comprehensive
score. There are Anoectochilus formosanus, large circular leaf Anoectochilus Yunnanensis, Large leaf Anoectochilus Fu-
Jianensis. In Chenzhou Anoectochilus Hunanensis , gathered a lot of nutrients, soluble extract content alcohol is 41.71% ,
the content of total flavonoids is 40. 72 mg/g, significantly higher than other varieties; And 5 varieties ( lines ) of Anoec-
tochilus roxburghii from Fujian’ s alcohol soluble extract and total flavonoids content being the lowest,the content of pol-
ysaccharide. So chooesing promote Anoectochilus formosanus,Large leaf Anoectochilus Yunnanensis , Large leaf Anoectochi-
lus Fujianensis ‘and Anoectochilus Chenzhou Hunanensis can be more conducive to the accumulation of effective compo-
nents-and ornamental material.

Key words : Anoectochilus roxburghii; germplasm resources ; functional components ;variety selection

42035 ( Anoectochilus roxburghii ) i 2= BT J§ 2%
B ZAE AR, FE 0 TARE B
ARV R s AT R BB I, 2k
AUE" CBET G NS R, 2R EY

ks H #1.2017-1127 2252 H:2018-04-20
FA T H AR AR R LI (2013NZ00024 )
* W (E1EHE E-mail : cqx0246@ 163. com

F LB T A BRIB AR S T D Ak
HE A RO A AR 22, He i B R 2 0 22 A I
PR F B RS

Fh T BB A R G 2 R A A PRI R L A
IS TR, S B A R G 2R B HOB . H
Wi 2R A (AR s SR F R AT R 7
FHACHRAMEF A= G LRI A L X AR 55 B



1416 KIRF=YIBE R 5T K

Vol. 30

P A G e SR o LG WA OSSR I 22 5 1
MR AR A T 2 L T A B R A, BT
B S AT AN B A M T S 8. AR
T T A G R R PP AR 22, il b 22 T ) 22 931
L2 A5 bR B SRS o3 B AT A il o ASBIESE
RIGIHERY 13 D ELGETHEAX AR, 0
ASHEBRAIA: B bR UL , X <5 24 3 o J5 B PR AT
TEMY AR S S R 418 5 R A 2 SR e AR
L/

1 MRl57AE

1.1 fakar s

2012 4FUR KA T S 4 R Dl 2k A B2
"l R D) 0 BN X5 9 T 13 44
TR (o R 1) B EBHL SRR, FiE T
R BEATH SR, B AR KR AW 4 H o 7
BT 2016 4 8 A 10 A #EATRAE, REM B LE
R 0T FH XU K B v i WL 95, O il
KA PR R 60 H 140 CAAFF .

Rl SHEMRFRFRSSERETEMER

Table 1 The number and main characters of Anoectochilus roxburghii
G i SR HIX iR R R
No. Chinese name Introduction area Vane shape Leaf color Vein color
o . e L Rk Eogi)
ST ALk
! A B ZGE Hongria Fujian. Nanjing Ellipse Blackish green Golden
) PN s FNCRap B3 53] saik Exii)
Dayuanye Yunnan. Shiping Oval Blackish green Golden
3 AT G LRE [EXCAEE]Y GG S e
Taiwan Taiwan. Taipei Oval Bottle green Silver
4 EN s S TR B 53] HEETS i)
Jianye Fujian.Nanjing Oval Blackish green Golden
5 B ot k5% e e 5 54 skt Eoy)
Yuanye Fujian. Nanjing Oval Blackish green Golden
6 PN s S R s Hagk i)
Daye Fujian. Nanjing Oval Blackish green Golden
TV TR G [ skt Eyl
7
Guangxi Guangxi. Hechi Oval Blackish green Golden
. e ki o e 2
Fujian Fujian. Zhangpu Heart-shaped Green Golden
P 2 322 A ZE B sk e
9
Chenzhou Hunan. Chenzhou Narrowly ovoid Blackish green Silver
10 TR JTIRIEIT G [ HLk e
Shaoguan Guangdong. Qingyuan Oval Blackish green Golden
. g g s Bz e
Hainan Hainan Oval Blackish green Golden
2 Pt S JIRIEIT H 15 HLk &6
Qingyuan Guangdong. Qingyuan Ellipse Blackish green Golden
s LR % 455 vtk e
Anhui Anhui. Liuan Narrowly ovoid Bottle green Silver

1.2 5 F
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kR AEMZE A =0.39C =0.006 3 (R* =0.998 3)
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mL & B 90% ) A TR AT I P B (IR
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Table 2 Plant traits of Anoectochilus roxburghii resources in different sources

e et
’ e B MR " akw men SRR SR
i . i S . Total Polysaccharide
Stem length  Stem diameter Leaf length O Moisture content Alcohol R
No. Leaf width( cm) K flavonoids content
(em) (mm) (em ) (%) extraction
(mg/g) (%)
(%)

1 4.98 2.28 2.72 2.10 89.27 24.03 8.51 25.31

2 9.72 270 3.30 2.52 88.79 32.85 8.15 25.61

3 7.80 2.69 3.22 2.64 90.91 26.10 12.30 21.63
4 7.20 2.13 3.20 1.88 88.74 13.62 8.17 22.78
5 7.94 2.24 2.70 2.00 87.06 20.45 8.76 25.50
6 10.22 2:57 3.00 2.20 89.82 20.78 11.52 18.44
7 4.32 3.01 1.90 1.58 89.97 36.76 20.23 19.36
8 4.70 2.29 2.52 2.02 85.07 22.21 8.88 24.71

9 3.20 3.64 3.80 1.90 86.22 41.71 40.72 16.83
10 4.32 2.11 3.40 2.18 86.30 30.75 16.71 13.78
11 3.70 1.90 1.92 1.64 88.33 35.38 18.69 16.47
12 5.06 2.00 2.58 1.86 85.50 30.26 17.23 2.10
13 2.66 2.94 2.78 1.70 86.83 36.23 19.90 13.37

2.1 AERIESZEER T FRERIEIK S
H13% 2 n IR HY AN ] o 5 < 2 3 b o B R A

REFBER . ZERDPATLELE 2. 66 ~10.22 cm,

6 SHIMR SR, 13 52K s 2R 1,90 ~ 3.

64 mm,9 52K, A F] 3,64 mm, 11 5250 i
NI 1,90 ~ 3. 80 em,9 B K7 S
A R SE R 1.58 ~2.64 cm,3 S 5T,
7SR R
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Fig. 1  The water content of different sources of Anoectochilus

2 a
. 2 2

roxburghit
H L FHREARRIFER 0.05 KFE2EREE, (FH)
Note ; Different lowercase letters indicated significant difference at

0. 05 level. (Similarly hereinafter)

2.2.2 AXREBENEZBEHEZHIEK

F P 2 AT 2T, AN ] A T 45 24 3 o T ¢ 0 et v
=Y E R AE 13.62% ~41.71%:200], 4
FIAHZEROR A W2 o Horb 9 S T M
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Fig.2  The alcohol exiraction content of Anoectochilus rox-

burghii with different sources

2.2.3 AL ELFRELSTHILEK
P 3 s, 13 FAS [A] >fe Y5 4 20 3% o 9% 105
T AT AR R 8. 15 ~40. 72 mg/g, 5 T

Fo Hh 9 5 Gk M T R R, 1A F) 40. 72
mg/g, BER T HAMBELE;1 5.2 545558
SRR 2 SRR T m ANk AR, B
i &5 2 /N T 10 me/g, i Z 8] 22 5 A8 3L (2
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Fig.3  The total flayonoids content of Anoectochilus rox-

burghii with different sources
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S, M AR IEE R 2. 10% ~25.61% . 12 %
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Fig.4  The polysaccharide content of Anoectochilus rox-

burghii with different sources

2.3 FREFBEELEMREENARERTRR
PSSy

AN G 4 206 32 i T M BR A S 6 A 3% 3
TN, P KEAR S R B /IMUCR 2. 12% , BLERFP T 22
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Table 3 Variation of quality traits of Anoectochilus roxburghii with different sources

Y < 24 SEE T TS [+) 0 3k 79 e it Jo 40 A 52 000, EL X 3
RE LI AN R TR

Y by 11 = = T~ RIATEN
PR Hok i Sk f g ERE SRR
.. . Standard Coefficient of
Character Number Minimum Maximum Average value .. -
deviation variation ( % )
25K Stem length(cem ) 13 2.660 10.220 5.832 2.471 42.37
ZLM Stem diameter( mm ) 13 1.896 3.644 2.499 0.493 19.73
4 Leaf length( cm) 13 1.904 3.8 2.850 0:553 19.40
H-5i Leaf width(cm) 13 1.580 2.64 2.017 0.316 15.67
£ 7K # Moisture content( % ) 13 85.070 90.91 87.908 1.862 2.12
FER IR )& & Aleohol extraction (% ) 13 13.620 41.71 28.548 8.103 28.38
TP HE Total flavonoids(mg/g) 13 8.150 40.723 15367 8.963 58.33
Z Wi ¢ Polysaccharide( % ) 13 2.100 25.61 18.915 6.681 35.32

ANV 0T 4 R FEAH DG T, S5 RN 3R 4, 58
AR KRB EASE, MR ECH 0. 676
0.588; AR Y S EMAH SRS ERKER
FAROC, AHE R ECH 0. 580 F1-0. 604, 5 254 1240

F4 FERESZEEMHREBRRISRELEST

Table 4  Correlation analysis of various indicators. of Anoectochilus roxburghii with different sources

FAEAR MR EN 0.556 F10. 661 ;5 6 2 5 1
EFEEAE IR A e A 3 A G, A S R BA
#0.776, MHAIE bR Z FAHSCHEA B3

e ey ” . A o 352 EEs TR IR 4 B A L
G ESN BVl RIS - 5g Ak o, A B 5 o A
T H . Hik7/kni S i
Stem Stem Leaf Leaf Moisture Total X
Items \ . Alcohol . Polysaccharide
length diameter length width content . flavonoids
extraction
ZXK Stem length 1 0. 145 0.262 0.676 " 0.494 0.580"  -0.604" 0.428
ZEM Stem diameter 1 0.376 0.005 0.119 0.556 " 0.661" 0.084
4 Leaf length 1 0.588 " -0.092 -0.053 0.216 0.080
58 Leaf width 1 0.321 -0.294 -0.400 0.371
7K & Moisture content 1 -0.168 -0.285 0.410
B 3= H ) 5 Aleohol extraction 1 0.776 " * 0.422
MRS HE Total flavonoids 1 -0.459
ZBi 2 Polysaccharide 1
TE " AHEMEAE 0005 K- B2 7 AHSCHEAE 0.01 7K B 3%,
Note ;. The correlation was significant at the 0. 05 level; * * The correlation was extremely significant at the 0.01 level.
2.4 AEgLEMRERRERERS D BOPHTEOR o WBRIRRT = A8 F A Rl ik

1 4 4 A8 b 0 T H i B 45 AR ] 2
KA X HAE AR UE AT bR AL B 2R AT 32 B0 43
MIRIRISAIHMT o TG 3 550 10 T AN BR o < AR (K
F 1, BT R KT 80% |, AT L4 A4 EL R
MR R s 8. RS AT, T3 AT
() Bt STl ik % 81.61% , HAFMFRE KT 1, 4%

FIIEsE Ab PE(3R 6) X a2 M LA

WK 6, HASHEIRTE = T 2 (B AT A,
SF— TN B ZERL B TR A B Y AR AR
K, 43524 0.885 0. 835 F10. 88255 — F A4 AU 5 7K F
TR LR, 705109 0. 892 F110. 726255 =4k
SIS 58 R B, 735174 0. 930 £10. 805,
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Table 5 Eigenvalue and variance contributing rate

FRYGERRIRIE FRICEIT FIEA TEFE - T P A
Initial eigenvalue Extracting square sum and loading Rotation sums of squared loadings
A5
Factor . i 2f o JrEm 2 o i 2f
(=] Tl— . \ . (5] Tl— . o . (5] VI— . .
Foolin Variance Cumulation Foolin Variance Cumulation Foolin Variance Cumulation
& (%) (%) £ (%) (%) # (%) (%)
1 3.416 42.706 42.706 3.416 42.706 42.706 2.601 32.507 32.507
2 1.960 24.497 67.203 1.960 24.497 67.203 2.018 25.226 57.733
3 1.153 14. 407 81.610 1.153 14. 407 81.610 1.910 23.877 81.610
4 0.661 8.269 89.879
5 0.370 4.621 94.500
6 0.255 3.183 97.683
7 0.120 1.497 99.180
8 0.066 0.820 100. 000
x6 ERADWMEREERTER
Table 6 Rotated component matrix of principle components
AR A7 Factor
Variable 1 2 3
Z£ K Stem length 0.456 0.561 0.512
254 Stem diameter 0.885 0.220 0.235
HK: Leaf length 0.219 0.112 0.930
%% Leaf width 0.222 0.353 0.805
& 7K Moisture content 0.020 0.892 -0.033
BV PEIR 4 S 1 Aleohol extraction 0.835 -0.228 0.211
JLEE R & i Total flavonoids 0.882 0.377 -0.040
Z B 1 Polysaccharide 0.190 0.726 0.180

WG ER AR GRS, MK T3 58 8,12 SELEHA R SRR — Tl
B 2 S A ORBIM SAGEM 6 SAd M 5 T MRS R R T S B AGES =
SERERG RS, 3 S eRESS AR AR
R eHREIRMN(R)REES

Table 7 Composite score of Anoectochilus roxburghii

841 Score

ETRes N o N i He
No. BT 1 B2 BT 3 ESI EW2 EWS3 LER Ranking
Factorl Factor 2 Factor 3 Companent 1~ Companent 2~ Companent 3 Composite

1 0.620 -0.305 0.571 0.385 0.215 0.413 0.207 5

2 1.028 1.193 0.032 0.637 0.840 0.023 0.520 2

3 1.042 1.183 0.364 0.646 0.833 0.263 0.591 1

4 0.976 -0.448 0.316 0. 605 0.316 -0.229 0.076 6

5 0.791 -0.496 0.170 0.490 0.349 -0.123 0.052 7

6 1.026 0.412 0.152 0.636 0.290 0.110 0.375 3
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%23 7( Continued Tab. 7)
543 Score
G 14,
No. T 1 T2 T3 ERAT O ERA2 EWA3 e Ranking
Factor 1 Factor 2 Factor 3 Companent 1~ Companent 2 Companent 3 Composite
7 -0.817 -0.296 2.323 -0.507 -0.208 1.681 0.225 4
8 0.217 -0.834 -0.627 0.135 -0.587 -0.454 -0.260 9
9 -1.833 2.111 -0.364 -1.136 1.486 -0.263 -0.070 8
10 -0.289 0.028 -1.524 -0.179 0.020 -1.103 -0.387 12
11 -0.702 -1.395 0.936 -0.435 -0.982 0.678 -0.279 10
12 -0.838 -1.133 -1.501 -0.519 -0.798 -1.086 -0.770 13
13 -1.221 -0.021 0.124 -0.757 -0.015 0.090 -0.280 11
3 it 58.33% ; R SR ZE K ZHE &, 40 5k 42.37%
wire T35, 32% v MR H M 1 2 Bt BB 7 5
Bt B97 BT RAR G R S HBIIG Z2 B 5 RECHN 28.38%. ¢ HAH KM ATAS Y BEIA TR
IR Y 20 RS KT A R HYIE S DA R ER T EF RS, —ES52

PrE AL A T A B BOR AR 5 AR
w0 o U R S RS LA
TG LML BT A S5 B 220 A AT Il 4
MRS TEERR N 3 sk, AR5z A2
IRl 0 4 L PO 48 B A5 H , R ) ol R 4 2 ) 26
PR S D RE A & A B2 R . WIMES
BrAs,2 S 6 5 4r 8 3 A K3 B i DI R B
fH/NF R &) I B R 7F 15 ~ 25 em (9 1E %6
FEJEFE 52 5 3 5 6 5.9 S 10 S kK
5 T H B M T, B A S ELA AR IR B
8. MINRERSN TR A LR 5 K R, 3K 3
85% ~91% , SRR T 45ie—8. S4B
LWL 2% ~26%, i Fie] 24 T A B3, 12 5
TR L 4 4R 3 SO & AN 2% , 383 /N T
MR 2 AR A SRS R E S S B
18% ~26% 2 [a], 5 3k3e 7' WF e 4 - —3 5 i
i SRR A 2k S RIS MR L A B I A e 2
A, AN T I A R B AR
SRS ETHRERERT 10% MIRE" . 95
)R 4 2R BV YEIR ) | BB A A )
WIS 41.714% F140. 723 mg/g, PRIZ PP 4 48 2 )
R, AT LR LS TR S %

7 5 2 SRR S 2R B, S e B 3
BRI , X TS 4 4R 35 B0 45 5 W R 47728 57 R A0
AT LL5 R R B [0 % FE AR S IR AR . 375
KRR A RS M /N, HAs 5 2 /MY
2. 12% 5 T S 345 R 45 5 52 6 R A 52 R B K, O

BESTREELSURIE o b R0 5 0 3 1 B MR 1
WIS R RE T T I 1 S, T A < 23 1 o o 1
PR RV 5 RS AL S IR RE T I, B LA
AR IEE ) e 52 R B ) A R 5 S
TUCLEACH T, 220 I8 T ) A A I T s A A
YIRS I A B R R R AR
BTEVE 22 R = R G AR B AL B LA
KA,

4 it

25 BRI R U 4 4 H R LR A T g
Jor S A AN R RE B Y 22 5, L 2 BT 2
)AL R, B A 5 D BRI A S R R R
B, a2 Samabtatd 3 5
B AL SLIEM 6 S M SLEN LT
FRCU, T ECARE )RR 59 o 1) R MR 5 £ 3 Y D RE K
R RZ AR RE R R CE INIE B, A K E T
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