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Fig 1. The results of the comparison of the simple effect of irrigation regimes on the content of phenol (a) and
total flavonoid (b) of Cephalaria syriaca L.
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Table 1. Variance analysis of biochemical traits of Cephalaria syriaca L. under different irrigation regimes and
planting dates

Sources of change  degrees of Mean square
freedom Total Total DPPH Nitric superoxide
phenol flavonoids radical  Oxide radical
Block 2 11.27 0.061 44.59 48.23 7.62
Irrigation regime 2 134.4 1.092 638.5 716.3 288.8
Error a 4 3.26 0.029 14.18 13.67 4.51
date of cultivation 2 11.25 0.083 62.39 33.2
Irrigation x 4 3.66 0.047 27.60 81.4 9.8
planting date
error b 12 3.71 0.027 15.34 38.77 7.74
coefficient of 10.73 10.68 20.39 32.21 13.22

variation (%)

ns, * and ** are non-significance and significance respectively at the probability level

of five and one percent.
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Fig 2. Simple effects of irrigation regime and cultivation date on the changes in DPPH radical scavenging
properties of Syrian cephalaria.
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Table 2. Polyphenol compounds of Cephalaria syriaca L. in the studied treatments (mg QUEg™)

Irrigation cultivation CA RA Ru GA ChA Co Qu CiA A
No irrigation Autumn 2533 13.25 19.17 12221 2553 2484 141.1 0.86 12.75
No irrigation Anticipatory 19.41 11.17 16.61 1222.0 2319 203.4 132.0 0.6 10.08
No irrigation Spring 17.51 9.67 1646 12219 1974 1739 1183 0.5 8.05
Supplementary ~ Autumn 13,0 11.26 13.16 12219 185.1 1783 102.0 0.3 6.10
Supplementary  Anticipatory 12.04 10.87 9.19  1221.8 1744 1634 2841 028 577
Supplementary  Spring 14.63 9.87 898 1221.8 143.6 143.8 655 024 474
Full Autumn 13.19 9.84 6,57 1221.7 1177 130.2 1045 0.27 5.68
Full Anticipatory 9.00  2.51 592  1221.6 1153 1187 16.02 0.53 7.03
Full Spring 285 376 568 1221.6 1014 3153 0.00 0.66 1.27
Total average - 1413  9.12 1131 1222.1 169.1 154.6 61.66 0.47 6.83

CA: caffeic acid, RA: rosmarinic acid, Ru: rutin, GA: gallic acid, ChA: chlorogenic acid, Co: coumaric acid,

Qu: quercetin, CiA: cinnamic acid, A: apigenin
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Fig 3. The results of comparisons of the simple effects of irrigation regimes and cultivation date on the
scavenging capacity of nitric oxide radical (a) and superoxide radical (b) in Cephalaria syriaca L.
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Fig 4. The results of the organoleptic test of kefir enriched with Cephalaria syriaca L. plant extract powder
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Cephalaria syriaca L. is an annual medicinal plant with limited prior
research. This study investigated the total phenolic and flavonoid content,
antioxidant activity, and antiradical properties of Cephalaria syriaca L. under
different ecological conditions in Urmia, Iran, including spring, delayed, and
autumn planting dates, as well as full irrigation, supplementary irrigation,
and dryland regimes. The extraction process involved mixing 1 g of seed
powder with 10 mL of ethanol-water solvent (70:30), followed by shaking at
1000 rpm for 3 hours and sonication at 40°C for 15 minutes. Total phenolics
and flavonoids were quantified using high-performance liquid
chromatography (HPLC), while antioxidant and antiradical activities were
measured via spectrophotometry. Data were analyzed using SAS software
and ANOVA. Results revealed that extracts from non-irrigated, autumn-
cultivated plants exhibited significantly higher total phenolics (125.31 mg
QUE/g), flavonoids (12.20 mg QUE/g), DPPH radical inhibition (37.15%),
nitric oxide radical scavenging (35.56%), and superoxide radical inhibition
(27.29%). HPLC analysis identified gallic acid, chlorogenic acid, coumaric
acid, and quercetin as the primary polyphenols, with concentrations
increasing under drought stress. Notably, gallic acid showed the highest
content (1222.11 mg QUE/g), while cinnamic acid had the lowest (0.86 mg
QUE/g). Organoleptic evaluation of kefir enriched with *C. syriaca* extract
demonstrated that the addition of 0.2 mg/mL of extract yielded the best
results. These findings underscore the potential of *C. syriaca* as a
functional ingredient in pharmaceutical and food products, leveraging its
bioactive properties for health benefits.
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