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ABSTRACT

Iris species are known to be a rich source of isoflavonoids. Iris germanica L. is one of the most important species of
bearded irises which is known as Irsa in traditional medicine. In this study, the amount of phenolic compounds and
antioxidant activity of the waste obtained during the essential oil extraction process of 34 samples of German iris
rhizomes (6 parent samples, 27 hybrid samples and 1 commercial sample) were evaluated. Iris samples were
collected from the Ornamental Plants Research Center (OPRC) in Mabhallat city and commercial sample were
purchased from the market. After extracting the EO, samplings were carried out using the extract in balloon. The
phenol content was measured by Folin-Ciocalteu method, flavonoid by Aluminum-chloride method and antioxidant
activity with DPPH and FRAP assay. The results of variance analysis showed that all measured factors were affected
by the type of hybrid, which was significant in all factors (P<0.01). The results of mean comparison showed that
samples with purple and violet flower colors had the highest amount of phenol and flavonoid, followed by the highest
level of antioxidant activity. In other words, the highest amount of flavonoid (113.22 mg QUE/g DW plant) and
antioxidant activity (DPPH) (817.73 mg TBHQ/gDW plant) was observed in sample P6 (purple parent) and the
highest amount of phenol content (261.31 mg GAE/g DW plant) was observed in sample P3 (violet parent). In
general, the water residues from the fris EO extraction can be used as a suitable and cheap source for obtaining
natural antioxidants.
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Table 1. The information of studied German iris (/ris germanica L.) hybrids and parents.

No Code Code in OPRC Type Name
1 H1 OPRC 3 Hybrid Iris germanica
2 H2 OPRC 6 Hybrid Iris germanica
3 H3 OPRC 7 Hybrid Iris germanica
4 H4 OPRC 11 Hybrid Iris germanica
5 H5 OPRC 13 Hybrid Iris germanica
6 Hé6 OPRC 15 Hybrid Iris germanica
7 H7 OPRC 17 Hybrid Iris germanica
8 H8 OPRC 19 Hybrid Iris germanica
9 H9 OPRC 23 Hybrid Iris germanica
10 H10 OPRC 27 Hybrid Iris germanica
11 H11 OPRC 28 Hybrid Iris germanica
12 H12 OPRC 31 Hybrid Iris germanica
13 H13 OPRC 32 Hybrid Iris germanica
14 H14 OPRC 34 Hybrid Iris germanica
15 H15 OPRC 35 Hybrid Iris germanica
16 Hl1e6 OPRC 42 Hybrid Iris germanica
17 H17 OPRC 45 Hybrid Iris germanica
18 H18 OPRC 46 Hybrid Iris germanica
19 H19 OPRC 47 Hybrid Iris germanica
20 H20 OPRC 52 Hybrid Iris germanica
21 H21 OPRC 55 Hybrid Iris germanica
22 H22 OPRC 56 Hybrid Iris germanica
23 H23 OPRC 61 Hybrid Iris germanica
24 H24 OPRC 62 Hybrid Iris germanica
25 H25 OPRC 70 Hybrid Iris germanica
26 H26 OPRC 75 Hybrid Iris germanica
27 H27 OPRC 76 Hybrid Iris germanica
28 Pl P1 parent Iris germanica white
29 P2 P2 parent Iris germanica yellow
30 P3 P3 parent Iris germanica violet
31 P4 P4 parent Iris germanica blue
32 PS5 P5 parent Iris germanica purple
33 P6 Po6 parent Iris germanica brown
34 C ns Commercial ns

ns stand for not specified.

.05 0 not specified aases ns



e S oeill il sloos g1 3 oS 25T cdled 5 oloaniigid sy i), ot 5 sonsld a4y

25 sdsep sl b olay 2 sl b 5 a

«(Lichtenthaler, 1987) 15,5 arwloe
C,=15.65 Ages — 7.340 Agss o)
Cp,=27.05 Ags3 — 11.21 Ages )
C,=1000 A479—2.86 C, — 129.2 C/245 D)

RO ISRy

O 92 g (g8 g Sl eslitul b (5 Gl
FeloSen Ve daiil slgime (5 pSoslail sl o
FelgSen B e e O 2dg Se VO 4 ol
Ol 2deSee Ve g otllgnn (ndsd Spne
5o bglore .ol aslsl (NayCO3) as yo YO oo
OS al a4 aie Ol i e Ve o ol 58,
Bb1 glos o d4dds Ve Sae 4 balse ol ool
L egil VYO zse Job )0 g 0B ools)l)
Slgeas Hhie Ol as cdlE Ologl )l eslatul
S lastiwl ylsreds Sobowl 51 o oolaiwl S
TA/g Syee 4 JS5 56 Gleize 00,5 oolaiul
o Sl eslaul Loas al ol Ses eole
TA 56,85 o Voo b oo bonds ags o)l
(Tamilselvi et al., 2012) o dwlxe

DPPH g, & SlouwmnST 55T codlad g pufo 3l
Oy & SaSlnl coed g pSeslal gl
s o 1y Jeilie wlay 5l sasis laie DPPH
S)odeSen Yoo o g atsy, iulei] oy
aoy A d s Jse £xV+ %) DPPH sl
03l iS5 ol Jolms o alol (ol5T sla IS0l
SIS aids Y Sae a olKislesl sled ,o g ol
2 Fegl OV zoe Jsb )0 i e oS
<3l,8 (NanoDrop, Model: epoch) jogidg yuSe!
Joe Vb Ubg, @ 5 (Sl aals 4 cqr
FeloSen 00 5l Slay Gl @y a5 gl Gl b al
Nakajima et al., ) ob oolerw! dusyo A Jgils!
Tert-  wlol  p ojaibial =i (2004
4 mls g pew,s dbutylhydroquinone (TBHQ)
SaS 0jg pS 2 TBHQ Jolbwo o5 lee )90

(Ebrahimzadeh et al., 2008) ois 5,155 oLS

(TPC) JS Jo8 clgicmo (g yuS'o Il

g8 By 5l eolal L L8 slge (5,505l
B e85 O,50 (Folin-Ciocalteu) .JlS g
ol satgl s oo 5l ol s S
oins @l eSee WA s il asils
Oded yide e VY e e aw al> o o ol asls
O 4 4235 0 5l amy 5 00938l bsle 4y (woys 1 +)
ol 3l o il wslsl ws s VIO ol S
los ;0 9 SHLb ;0 ag 8o V- -FO Lok 4 ladsges
Zoe b 53 i calgg 5 i eols 5 b
NanoDrop, ) yiegidg mSiwwl alowg 4 gl V&-
Slgie 4 ojbgse ol Lab csl,d (Model: epoch
oalaiwl 0,90 0 Jasliwl Glge 4 SIBawl g dalis
S ol wlal oo laibin) e 285 18
Sl Jolas ¢ 5 (s )90 0 @S 5 o 5
BB S S i e »
.(Ebrahimzadeh et al., 2008)

(TFC) JS aigighls (glgicxo (6 S 3lusf

Sde 4 JS adgigdl sl ol i sln
e yide See V00 Olay ol catie
VSRS S WRUNCANEION| Ry NEURERCI 29
Wlol Yoo ) sgwclbinl Jlre sids oo Voo
oo, i oo O oz 4 ke ST L ay g 0 S
S ol TA® 5o Jsbo 5 bsle i 3
3o laslinl gove ey gl aus )8 83 aals 4
g g IS aigisds lie b oolital et 55
S 0jg 5 2 oS Sl p S e ]
(Chang et al., 2002) o 5,155 oLS

J5 aigid, 5 g Judg 5
Looad Blo Jslre widgiin)lS (lime Siomin sl
Ve & ey 0 D Al gt
VP j0 g aido Ve Sde a9 ab onile, o Jee
95 Sl (29, 5B 005 jond il a8 50 590
Y. g POY £5F slazge Jsb o Jslxe i
@ Jolbe 5l as g pSoslal dals 4 Cans gl
Je89,05" 5 a3e5g )5 e ol oolazwl vall g



Ay VE) ol oF 8,Las O 850 o))l SLEL pole

e S (55 05 50 Sl Joleo 05 Lo
J.”ﬁ) P3 L .byfo JS k)"j L)‘J'“'A QJ);YlJ ] 009
(GIs8) I P6 &y Lgsyo i o] (i yeS 5 (b
A Comd i Wy K0 Ole 4 (W JS0) wil o0
Dl yiis JS U8 e dopo TONY Jlse )l Wl
Sl b Lo e (sla el S a593M8 5 Ji3 (slyione
LS 5 (Tohidi ef al., 2017) axiwe  SlowwsS| il
S 055 50 LplanST T sl Glsie 4 b
Colled iz s a5 wsh oo axd)S o ol
o2l -Mocan et al., 2018) siiwe ago Sojslem
o ‘GE.;:M Ja.ab.w )| uoy )aL..o 5 oj)l.c g_)L...SJJ
sl Gagh 53 wis (S Jelse il
5 Lo yed O )3 U5 8 ol YL DS 352
5B GV Gl ool £985e (nl wge cnodly
5 (Basgedik er al., 2014) JlJT 555 pgp, ,o
SN SRR IV D
Hacibekiroglu & Kolak, 2015; Mocan et al., )
ol e ol calhas ol agh als L as (2018
4 Slall 555 oS gy Dl 00,5 asetie Siogh
ol p S e YEVYY) b Jgame e
o)La.C l) MLD.A B (u&m} 0)5 Ia)f o u&..]lf..\.w‘
YYNA Lol Jgame lgie a4 Y gae plo Jgilie
Zhangetal., ) S 59 0,5 p SIBowul 05 L
S 39 p5 p SIarul o5 Lo YTV (2018
» Sl 6,5 Le £/#Y (Phuyal ef al., 2020)
-#ANY «(Ghasemi et al., 2019) s (59 o5
S 53 oS » SIBoul a5 Je YINA
£S5 ko YOIOA-YE[Fe o (Alirezalu et al., 2020)
(Koczka et al., 2018) iz 59 p,5 » SIBoul
Cooal oaimslis (pl g oyl QYL S S8 lhee

Ml)‘so oL:f U)‘ ul.m)

DPPHsc % = )

(Abs control)¢=39 min— (Abs sample) ;=3¢ min

X 100

(Abs control)¢=3¢ min

Abs control :aalis iz ol

Abs sample :digei Lz e

FRAP 5, & SlosmaT 6T cadlad (g ool
AL) FRAP 655 8 pre yid Lo ¥ 5 ladiges Cluy
S CJCIA [ PCERVOW [ P FUNEI TN (PN WCH Fow)
bsloee wal (w15 S8 5 b hun 65
ol plom ;0 48B0 ¥r Goe 4 Jol> bl .aius
Di 9 235 8 (gl 423 YV gles) )5
oo )| oolaiwl L 9 )...Ajal.: bay C}AJ?.E 50 Q]
s (NanoDrop, Model: epoch) jogidg yuSo!
S oy Gy Il g 5ol euilys vall &
mmol yulwl p Wosls zls 5 0y8,5 eolawl o lastiu]
(Zugic et al., 2014) o5 Lo Fe''/g DW

bl Julxi g & 52

T Sysed g 4 aw booswl cavs 4 slaosls
BT SAS 9.1 1381 o5 51 soliiwl b Solas Sl
ools 1Sl amslio slp LSD (g0l 5l casos
5 gl sy lp Guizes 0 colanul
0,5 oolawl Excel l58ls 5 5l (Siwon

o g W
J S lgime
oo s IS S lgizme slaosls (il ly 4525 mls
Sl 355 (o2 3590 Sladigas y3 IS Jib l5ne &5
Al sy S Jlis! maw jo (gl sxe BN
olid Wools e (1 Slheo auslio mbls (Y Jouz)
YEVYY B OVEY/EY 5l asls cpl ojb a5 wisls

ooy dallas (Iris germanica L.) ‘_,’_;LAJT G55 sy e 5 pilly sliandisind Slaogas il )ly 450 Y Jooo

Table 2. Variance analysis of phytochemical characteristics in studied German iris hybrids and parents (Iris germanica L.).

Mean of squares

i(;trlir:;(;f df Total phenolic  Total flavonoid Total tannin  Total carotenoid  Antioxidant activity ~ Antioxidant activity
content content content content (DPPH) (FRAP)
Treatments 33 2233.72%* 1.01%* 1050.41%* 82354.97** 29960.84** 12.25%*
Error 68 26.711 0.005 1.669 981.162 994.807 0.319
Total 101
CV (%) 2.631 2.998 2.674 7.707 5.815 4.024

**: Significantly difference at the 1% probability level.
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