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Introduction

Phalaenopsis is one of the beautiful and commercial species of orchid family that there is little research on
its medicinal properties. Phalaenopsis orchids can be grown outdoors in warm, humid conditions that are damp but
not wet, in a location that is shady but bright. Since the introduction of orchid meristem culture in 1960, branching
in micro-propagation methods develop based on using two clearly different culture schemes. It have been used
from medicinal properties of orchids for anti-rheumatic, anti-inflammatory, anti-viral, anti-cancer, anti-seizure,
diuretic, nutrient protection, relaxation, anti-aging, wound healing, hypoglycemia, anti-tumor, antimicrobial,
antibacterial, anti-oxidants and anti-diarrhea.

Material and Methods

The purpose of this study was to evaluate the canonical correlation between morphological and
phytochemical characteristics of five phalaenopsis orchid varieties: Nottingham, Bucharest, Andorra, Memphis,
and Dubrovnik. Micro-propagation of orchid seeds was performed after sterilization of capsules by bleach and
ethanol. Leaf and root organs of 5 orchid varieties were harvested from Chen medium in Institute of Agricultural
Research, University of Zabol, on 2020. The sliced samples were dried in an oven at 50 °C for 72 hours, after
separating the leaves and roots of each variety. The powdered leaves and roots of each variety (5 g) were
separately immersed in 50 ml of ethanol for 24 hours at room temperature. Then the extracts were placed on a
shaker at room temperature at 120 rpm.

Result and Discussion

The results showed that the first two canonical variables were significant and third variable was not
significant. The first canonical variable has the highest special value of 65.83 and the second and third canonical
variables have 4.59 and 0.10 special values, respectively. According to this research the first canonical variable
with the highest special values, square of canonical correlation and the most cumulative percentages should be
studied in all morphological and phytochemical characteristics. Significant canonical correlation in
morphological characteristics fit 94% of the total variance of physiological variables, while significant canonical
variables in phytochemical characteristics fit 100% of the variance of phytochemical characteristics. Due to the
fact that phalaenopsis orchid flower has many leaf and root wastes, the findings of this study show that due to the
medicinal properties of this plant, we can reduce the waste of this plant in greenhouses and production centers of
this flower. In this study, the amount of phenol, flavonoid and antioxidants were determined. Also the
relationship between morphological and phytochemical traits showed that this plant has medicinal properties.
The lowest number of leaves belongs to Memphis variety and the highest number of leaves belongs to
Nottingham variety, among the studied varieties. Therefore, it can be concluded that the roots are longer and
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shorter in orchid varieties with white (Nottingham) and purple (Mempbhis) flower respectively. Also, the second
focal variable of root trait with the highest coefficient had a negative correlation with the number of leaves and
root length, which shows that in the second correlation of the number of leaves and root length, the number of
roots will decrease. In the second focal variable, the number of roots had a positive focal correlation with leaf
length. That is, the closer we get to the second center of correlations between morphological traits, the more
direct and positive becomes the relationship between root number and leaf length traits.

Conclusion

According to the results and high percentage of fitness in phytochemical characteristics, it can be concluded
that phytochemical traits can more precisely express the correlation between the traits. Also it showed
significance of canonical correlation between two variable groups, the relationship between phytochemical and
morphological traits of five varieties of phalaenopsis orchid. In general, the results of this study showed orchid
varieties have high phenolic and flavonoid compounds and have the highest restraint power of free radical in
canonical correlation, and they can be used as medicine. In this study, it was found that Phalaenopsis orchid
varieties had phenolic content and good antioxidant capacity relatively and there was a high positive correlation
between morphological and phytochemical traits and enhanced with adding the plant's length or number of
leaves containing phytochemical compounds. Also, according to the results of this study and similar findings in
other research, it was found that the production of secondary metabolites of orchids and other plants under the
influence of genetic and environmental conditions can affect the production and amounts of chemical
compounds and medicinal performance of plants.
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canonical variables
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Table 3- Canonical correlation of phytochemical traits of Orchid Phalaenopsis varieties with two significant phytochemical
canonical variables

horigid Clio P Slo e
. . Canonical variables
Phytochemical traits — —
Jol S ©9 S
First canon Second canon
S e 0.97 -0.22
Content of total phenol
LogigMs o5 0.97 0.13
Content of flavonoid
oty 0.97 0.19
Antioxidant activity
FH e )y 95.36 3.48

Variance of canonical variables

Sed (lie (s (Sl Al (glapita b Al oo pou
MOR1 asleo (cwwyyp b .20 y5 518 an g 3y90 Slaw (pl JSgilS
X1 samlio slp &S clasleo | cyle MOR1 &S sy oo Jlas &
MOR1 (g 239 (0 )5 a0 X glopusiio plo b (ady) sluss)

3ylulwl S8 sl yumio WYBlre oy slp ¥ Jods guls

%oy ysoke Glgie dn Jol S5 slausio &S Dby Lis oud
b oty 5 olosdgnd Oliv o (Suwed (o) Gl
9 P9 Yol ui )‘ o= 9 Cwl p‘_wL.n W.uyYIB o.\,.s)‘ p,é)



\F4 )LQ-} d G)Lo.af) Agd .\b s(é})sw elwo 9 F}L;) LS’L":b Fsl" 4_,)*';,4 Yff

o0 3 ylailiw! (FgilS (o parie YD -F Joua
Table 4- Equations of standard canonical variables

aoleo J}c)ﬁ
Equation Formula
MOR:  +0.91X1+0.92X>+0.95X3+0.96 X4
PHTY1 +0.97Y1+0.97Y2+0.97Y3
MOR:2 +0.27X1-0.11X2+0.09X3-0.25X4
PHTY? -0.20Y1+0.11Y2+0.17Y3
Sianad (65l ne sLagygail (wyp lp O Joio b

039 polie (p by &5 2 Ui il SO5glp b Claw Sl
Hotelling-Lawley Trace g, L Siwed o503l (gly—s
WilKS' et 5535 (el yomojl (glis 032 polio A5 oo
&bl 903l 5 VA L ply Pillai's Trace ¢+/-+¥ ,l, Lambda
slageil plas jd sl o SO/AY L 1, Roy's Greatest Root
5 Sl Slivo gl SPLS (Sian o)Ll 5,90 5l

A pme pwlid Cou,

Gyl bl o eV 00T 08 iy dddyy dlaed odias L
Jeile A 5 (ly Cto S o s S PHTYL 500
ity S5 Ly ) yall o sy o s 2y Al o (lsmsiigid
SuST 5T g (easgMe o s LS 5 cp it )b YU
55 odmy abilao (oS LAl pg> (SglS (Stunsen )3 a8l o0
L Xz deglin (lys oS (ol dles 5| el & )lie MORy 5 3950
Syl eamalis Xo us gy00 )5 4 X sla pio ol
PHTY 8,k 5l 5 asl o sV 0008l 03, 0 53 5208
oy 5 (ol 5l 13lae) Ya (gl 550 Cate ey gyl
(Ko 4y a2 by dl e (JS S8 0liee) Y1 sl (e
Syl )b pLE) all oS 85 aon (g (oo pod (S

51 o5 ey a1 5 ol 5 a8 B e S

i Y 00551 o] cwliniCiny ) g (otloamigind Ol (515 (F9I5 (Siuunsod (5 I x0 (B (39051 -0 Jgi>
Table 5- Significant tests of canonical correlations for phytochemical and morphological traits of Orchid Phalaenopsis

varieties
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Tests Special Freedom degree P value
values
Wilks' Lambda 0.002 15.66 12 <0.0001
Pillai's Trace 1.90 4.34 12 0.0005
Hotelling-Lawley Trace 70.53 43.75 12 <0.0001
Roy's Greatest Root 65.83 164.59 4 0.0001
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