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Quality Analysis and Evaluation-Indexes Determination
of Dendrobium officinale

ZHANG Jing-fang, HE Shu-min, XITE Qian,LI Ze-kun, YE Qing-hua, CHEN Qing-xi "
College of Horticulture , Fujian Agriculture and’ Forestry University , Fuzhou 350002 , China

Abstract:In order to compare the quality difference in\different areas and simplify the evaluation index of Dendrobium
officinale quality 30 indicators of Dendrobium candidum introduced were used as test materials to measure 14 indexes
such as pseudobulb length. The characters of Dendrobium candidum The correlation analysis to explore the relationship
between indicators, combined with principal component analysis and cluster analysis of Dendrobium evaluation indicators
to simplify. The results showed that among/the 14 indicators of Dendrobium candidum, except the coefficient of variation
of water content was the smallest,the coefficient of variation of the remaining 13 indicators were above 10% ;the length
of pseudobulb and the diameter of pseudobulb, number of segments, leaf width, pseudobulb diameter and section Leaf
width,, number of leaves and leaf width,leaf shape, pitch and leaf length,leaf width and leaf shape, pseudobulb posture
and leaf tip shape were extremely significantly positive correlation, pitch and leaf shape had a significant negative corre-
lation , Polysaccharides and water content were not significantly correlated with other indexes. The content of alcohol-solu-
ble extract had only a significant positive correlation with leaf length. According to the principal component analysis and
clustering analysis,the quality index of 13 Dendrobium candidums could be reduced to five,ie,the pseudobulb length( Or
pseudobulb diameter) , pseudobulb pose , pseudobulb color,alcohol-soluble extract content,and polysaccharide content.

Key words : Dendrobium officinale ; quality evaluation jindex simplification ; principal component analysis ; cluster analysis

AR 2 =R BRI g 2 — , 2R A S

B O 2R bR AR A M E AR . BRE A
SR E LG SR 2t A (MR AR R 22 ) Rt A
R I b, BAT AR 0 25 R A E
A RAANE LKA T e BRI
BT S AT SR AR B O R AR ER

Wicks F 441:2018-01-15 $:32 H 11:2018-04-20
ST H AR b X AER R T M B AR AR S
TR (2013NZ00024)
* WAFMEH Tel :86-013805019076 ; E-mail ; cqx0246@ 163. com

BRSP4 BB S R LA R SR PR S
PR ek BB 9 R Wk % A ik 2 R RE A
PR RE A5 /)N B PO i TE P53, A G AL R R AR



984 FR YIRS 5TT & Vol. 30

TEI 5N AL G 8 T 8 5 B 3 Tl 2 25 1 A A
B ST A — 2 B AEREVE T o Rt n] L, Bk B
A S BRI Z T E

LA B N TR B BOR A3 i, Bk A
AR TR 5% By T RRR AF 384 K T T )k B A i i
Jit R 35 ANFF , BRI R B Y I E AR 48k B A Mk
JREZS VR A T KA, DR e 57 Bk 1) iy SO
R RO BB A A B RER T N AE
IS, S Bl R B A A . A
AIBFTEARIE & T ER B AT PP E A A D,
HIEAE R GERTRA, AL B By it B sl /D K4
R0 ARER LA 30 ANk A AR R T T
R L AF 14 TR bR, A PR AZ 500 #r A Sk
A B AN [ DX TR B B2 A Mgk i B 00 2 5, SR B
B A HERRE] BIAH G R, S5 45 ok o i FSR 2.
OISR B A kA P 18 B AT AL B0 E BR B A

Akt A P BT B , LI Bk e 0 f R B 2
T R A S

1 HR5H®

L1 {5 3EE

e A T B 4 i bl 2 Rk SR AT IR T 2014
SEICERR A = PG PO AE T Al XA Bk R A
fish, 432 B He A R B B AR LR e 1R 9 ]
SR REAT R A A AR e ) DR o s A A
FERB AT 0 2 4524, T 2016 48 H R, Ko
Gis 1 ~4 kil LA A RA R BATIE E b R o
HARFR B IR BRI 1

HORE R OGBS R (R 25, i B B LT
AR ICTRC TR UK T Aol S 36 = e XU K T
T, BRI R & 740 CokAR, B2 UL T,
P 2GRy RER LR I 3 40 H G il

®1 HEARMERERR

Table 1  Dendrobium germplasm_ and source

GiB R4 7R K ¢ R4 B Hi
No. Germplasm name Source No. Germplasm name Source

1 B 1B Yy 2 S A A T 16 B £ P e 1
2 B2 5 M A R 17 B 1 i
3 ke B 5 M A L6 18 B 7 M Ak
4 B3 i LB 2 A A 19 B i ) P47
5 B 73 S 20 B 7 PR
6 B i gt 21 B 7 PR
7 B 7 P LR 16 2 B B £ M =4
8 B R T ) AR 23 BB £ ) PR
9 Bkl 7 WL SR T KA L R 24 B 7 LRSI
10 B 2t T T B 1 4 25 B i ST
1 P i WA 2 B i ) ZHILIR
12 Bl it WL G 27 B 7 ST
13 e TR 28 B 7 ZH
14 B Ei LRI 2 B B £ S
15 B 7 LRANE 30 ks 1 Zuiti

1.2 |{WH*E

FEIR (RBEZE R I (a) 5 IBE2E 172 (b) 5

RSB (0 S AR A 7 AR A PR S
BRI L35 (1 HOL;2 A HAL ;3 KK 54

525 H () s T B(d) s B (e ) s I B () 5 I
GEPE () s I EE A (h) 5 IR BEZEB6 (1) 5 5 o
TR ) s RTRAR (k) ) W5 J7 152 CRL 3 o
PR Bt R IR R R ) (NY/T
2758-2015) " W fE T ARG 40T , 2R Y82 |

PR EES ) R EEBE (1 B2 B3
g4 H (a5 R A0 s S IR AR (1 82 4
[ 53 Mk ) s i R AR (1 =B EHIE ;2 550853 MR
54 AEBRIRIE ;5 EBIERIE ) ; 288 (1) BEAPER )
T (m) fFE KR (n) 2 BRI E 24 )
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2010 hft(—#B) B VA STEESARMER A FIE o
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Table 2 Variation analysis of dendrobium candidum quality traits

ik N Bkt s i R AL
Traits sermpasim Minima Maximum Average Median ) tdr.ldt?rd CoeliRG/A: Htion
quantity deviation (%)
a 30 3.26 26.86 19.92 20.73 4.92 24.72
b 30 1.99 5.40 3.65 3.62 0.69 18.88
c 30 3.00 21.00 7.96 5.8 4.49 56.45
d 30 3.00 16.20 11.19 11.5 2.77 24.74
e 30 1.09 2.54 1.80 1.775 0.27 15.17
f 30 3.96 6.42 5.24 5.22 0.69 13.24
g 30 0.66 1.64 1.16 1.14 0:26 22.43
h 30 1.00 4.00 2.10 2.00 0.71 33.90
i 30 2.00 5.00 3.43 3.00 0.90 26.14
j 30 1.00 2.00 1.10 1. 00 0.31 27.74
k 30 1.00 4.00 3.27 4.00 1.28 39.33
1 30 14.29 34.64 22.22 21.05 4.97 22.37
m 30 7.48 31.23 15:08 15.22 4.97 32.94
n 30 82.54 91.18 87.74 88.25 1.87 2.13

XA XA 30 A 8K Bz A fRHih Bt R i 22
SOPHT AR WA 20 o, SRS 5 R KR
2. 13% , YRR BE /N, ASREAR A5l DXk B £ Ml o Ikt
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4 5 A R P S0 3 25 2
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Dendrobium indicators box diagram
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2.2 GIBRRIHE
P L AR IR AT 5 1 R AR 25 AR A
T 25 K5 8 A b v P A7 e i 5 (L, A
i Ab PRES RAER AT SE  BIBRAF (A (LA 7 /S X
MIBRE AL B L 5 3 5 4 %55 5.9 5 .13 SFI
155,
2.3 HREAMBTUEREXES

X BB S (RIS B 23 SR B A R B B IR Y

14 ANREREEATARSCIE T 1 3l 25 i
JERMEE 2R FAR IR v e (BB S AR Ay
WA SERE RO SERE AR Y AT
PR B MR S RE S AR =S S 2 A S
FEARA R 75 IEAR G, 47 A AR A 1 25 6
RO o T 2B 35 7K 3 15 HAB A Hm 14 00 0 35 A1 K,
BRI o i A S R KA A G

®3 HiERENEXES

Table 3  Correlation analysis of each index

a b c d e f g h i j k n 1
b 0.639""

c 0.274  0.501*

d  0.821"% 0.526°* 0.078

e 0.276  0.161  0.338  0.311

f 0.12  0.17 0.354 0.218 0.582%*

g 0.649°* 0.596** 0.22 0.752** 0.22  0.166

h 0.38 0.283  0.154 0.394 0.008 -0.065 0.306

i 0.176  0.328  0.19  0.349  -0.299 -0.128 4 0.349  (.488"

j 0.321 0.428* 0.502* 0.209 0.228  0.162% 0,155 0.835%* 0.393

k 0.375  0.246  0.101 0.682** 0.544** 40.369 -0.698 * . 0.413  0.357  0.112

n 0.155  0.376  0.295 0.027 0.311- 0.108 0.366 0.097 0.062 0.157  0.191

1 0.114  0.003 0.252 0.112 0.0090 10.05 -0.197 -0.195 0.047 0.097 0.319 -0.411

m 0.03  0.031 0.292  0.253%.0.402 0.519* -0.063 0.194 -0.092 0.28 0.285 0.003  -0.131

TS 7 "FORAE 0 .01 K- (XU LB ARIE, " " MR AE 005 K- (U Lt AR

Note:" * * " indicates significant correlation at 0 .01 level(both sides)and " * "
2.4 HEARmMBRIERNEL
2.4.1 EREHH

A ity T P ARAR T3 0 B, SB35 7K A — 728
FAARBIAE b, X A3 TR KA fsin SR AR AT 3
o . a4 AT HES SRR STk R Y
83.613% , Wit I 13 MRk KB B Hrp,
55 1A STRR R 32. 887% AU MEHE A (R
PUCE RO B SR R) 80 9 B2 B =5 K%
RS2 LA A R AR, 56 2 R o3 B Tk R
22.534% ARNESR AR NI R K EAIBR IR
WP AR 3 R I SRR O 12, 134% , AR
PEAR bR B =5 22 A AN SE R 5 25 4 2R 1Y
TTHRAA 9. 414% AUFRNEIEbR N 2S5 5 &=
A I TTRR R g 6. 645% , A% k48 b Ay B 25 %
FREZER A LSS 1 TR i A b, 26 2.3 4
TR AR AR AR AL 20 i 2 Al
R, WA EIR L e R A B 2R

indicates significant correlation at 0. 05 level ( bilateral ).
Sedm AR, R 0 B AT R, R K R 2R
PR ] B B AN R i R )
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BREZ AR 13 T BRAY $5 b B 28 A v Al Ak PR
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T B DA A 5 A B 1 48, BB N 0. 469 5 YR AR
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Table 4  Principal component analysis load matrix

$ekr K F4¢E Component weight
Index PC1 pPC2 PC3 PC4 PC5
a 0.775 0.162 0.476 0.08 0.246
b 0.727 0.286 0.285 0.017 -0.299
c 0.372 0. 625 -0.062 -0.182 -0.521
d 0.844 0.312 0.314 0.072 0.141
e -0.132 0.824 0.234 0.042 0. 196
f -0.027 0.759 0.273 -0.157 0.023
g 0.819 -0.108 0.268 0.352 -0.005
h 0.673 0.161 -0.559 0.241 0.347
i 0.570 0.124 -0.353 0.343 -0.403
j 0.573 0.49 -0.485 0.307 0.057
k 0.691 -0.545 -0.129 -0.302 0.157
1 -0.137 -0.057 0.480 0. 804 -0.003
m -0.049 0. 696 0.217 -0.144 0.269
FFIE(H Eigenvalue 4.275 2.929 1.577 1.224 0.864
FikR Contribution rate( % ) 32.887 22.534 12.134 9.414 6. 645
S Accumulation( % ) 32.887 55.421 67.554 76.968 83.613
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Fig. 2 Principal component analysis of the first five factors of the two-dimensional sort map
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Fig. 3  The systematic clustering of 13 indicators keel diagram
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