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Saliniti adversely affects all physiological processes of plants. This study was aimed at investigating the potential of salt strains to enhance the accumulation of anticancer phyto chemicals in the andrographipanulata approach. To this end, the 70-day-old plant was grown at different blue levels (0.18, 4, 8, 12 and 16 dSm−1) in the sand medium. After inducing
a 30-day period before salt stress and flowering, all plants were harvested and data were collected on three anti-cancer phytotechnology substances, including morphological properties, frain content and andrographolyd (AG), neoandrograflyd (NAG), and 14-deoxy-11,12-didehydroandrographolide (DDAG). The results indicate that Salini had a major effect on
the three aforementioned anti-cancer phyto chemicals. In addition, the salt-like inlation index (STI) was greatly reduced, the content of proline, AG and NAG except for DDAG was greatly increased (). Moreover, based on total dry weight, STI, AG and NAG it turned out that significant differences between approaches could occur. Finally, we found that eileen
sex of 12 dSm−1 led to a maximum increase in the quantity of AG, NAG and DDAG. In other words, a generous approach under saline stress could accumulate greater amounts of proline, AG, and NAG than sensitive approaches.1. Introduction is a major non-biological stress that causes significant changes in plant growth and development. It can lead to
accumulation or reduction of certain metabolites [1-3]. As a public organ, the leaves are directly exposed to a variety of biological and non-biological stresses that require metabolic adaptation to survive. Most of the metabolic changes such as suctoin, oligosamin, polyglytic alcohol, proline, polyamine can be observed in the leaves of plants exposed to abiotic
stress [4]. For example, the level of metabolics was increased in the leaves of salt-treated plants such as Arabiosis taliana [4], Oriza Sativa [5], Hotham Bulgare, Datara Inoxia, Glycine Max, Tritic Island Aestium [5], catarantus roserus (6][ 6]. Increases in certain amino acids (including proline), sugar (including suctoxi carbohydrates, fructostoum and glucose),
and polyols (including inositol) have been reported in some plant species such as vines [7], rimonium latipolium [8], and lotus japonica [9]. Wu et al. [10] was confirmed as a major secondary metabolic acid that correlates the jenisttin and group B saponins with the salt-in-salt material of soybean varieties. Since metabolic adaptation to environmental stress,
including salts, affects global metabolic flux, some beneficial secondary metabolites of therapeutic importance (or so-called phyto chemicals) will also be affected [11]. Plant species respond to environmental changes by producing some secondary metabolites, such as soluble flavonoids that protect cell structures from oxidative damage and ormotic pressure
[12]. In fact The correlation between metabolite enhancement (flavonoids and proline) and relative moisture content (RWC) was reported in rice [13], repeating the notion that metabolic adaptation is part of a complex mechanism for overcoming threads from stress. Thus, stress conditions have a strong effect on the responsible metabolic pathways for the
accumulation of related natural products[11]. However, improving the content of some active compounds, such as flavonoids, can be achieved on a large scale of plants (with an agri-agri-approach) [12, 14] and biotech approaches (genetic conversion). Andrograpis Faniculata Nice. Bioactive compounds are medicines from the family acanthacea. Plant
extracts contain three main groups of phyto chemical compounds: diterpenes, flavonoids and stigma [16]. Dieterpene lactones are phyto chemical structures that can be found in other parts of this medicine. Of these phyto-chemicals, the three ditherpene lactones consisting of andrographide (AG), neoandrographide (NAG), 14-deoxy-11,12-
didehydroandrograpolid (DDAG) have the highest bioactive in the treatment of untreatable diseases [17, 18]. The drug exhibited a wide range of pharmaceutical properties such as anti-HIV [19], anti-H1N1 [20], anticancer drugs [21], anti-hepatitis [22], anti-inflammatory [23], blood purifiers and anti-diarrhea [24]. This compound is mainly produced in the public
organs of plants, especially leaves. However, the production of three phyto chemicals from A. paniculata is being well researched under normal conditions, but there is a lack of concrete evidence for the lilies of these compounds from high levels of salinity. A. The accumulation of these phyto chemicals in paniculata (the role of secondary metabolites) is
assumed to improve the capacity of herbs for salt tolerance. Accordingly, the purpose of the study was to determine the changes in the contents of the three main anticancer phytophysics (AG, NAG and DDAG) and the physiological implications of A. paniculata's salt resistance. In the current study, phytophysical analysis was performed on four different
approaches of A. paniculata under saliniminsless. Here we report how salt stress improves the production of the plant's main phyto chemicals.2. Results2.1. Analysis of the effect dispersion of salinity levels on morphological characters in A. paniculata showed that salinity levels significantly affected NL, PH, RL and TDW. Variations due to shindo level (SL)
and access (AC) were very important (). The interaction × SL and AC was not important in terms of all the studied characteristics (Table 1). Results showed that NL, PH, RL and TDW were negatively correlated with substrate concentrations of NaCl after four weeks of salt (). The reduction of sensitive approaches in terms of morphological characteristics of
all studies was higher than in Sign up (Figure 1). The declining trend in all research morphological characteristics was linear (Table 2). Dry weight has been used to monitor the physiological response of each affiliate to salinin. Four weeks later, a significant decline in growth driven by Salini was apparent on all approaches. 20 days after exposing the plant to
eileen 16 dSm-1, the leaves began to fall. NaCl's 16 dSm-1 concentration significantly reduced dry weight by 75.65% compared to the control group. An apparent reduction in TDW was seen in affiliate 11329 taken as a symptom of the salinity of this subscription (Table 3). Accordingly, the growth of this subscription (11329) was discontinued after three
weeks. In contrast, the highest TDW (21.03 g) in the approach was observed in subscription 11264, the lowest TDW (14.80 g) was recorded in the subscription 11329 (Figure 1). 출처제비스퀘어프NLRLTDW프롤린트다그4607.52**190.44**146.44**1103.29**0.093*19.77** AC341.98**48.73**27.44*119.73**27.44*119.73**27.07**0.0**0.0**0.0752ns1.63* SL ×
AC1213.95ns6.94ns6.94ns9.23ns0.020ns0.47ns Error309.578.876.6714.420.420.420.420.420.420.420.0360.39 SL: 살린성 수준, AC 액세스: 액세스 PH : 식물 높이 (cm), NL : 잎의 수, RL: 루트 길이(cm), TDW: 총 건조 중량(g), 프롤린(μmol/g FW), TCE: 총 원유 추출물(g), AG: andrographolide (μg/g 드라이 중량), NAG: neoandrographolide (μg/g 건조 중량), 및
DDAG: 14-deoxy-11,12-didehydroandde.g.를 건조시켰습니다. Statistical significance is displayed as **(), *() and ns (not significant). Subscription letterPHNLLTDWTolerant−3.6−2.1−2.3-5.6Sensitivity-4.7−3.2−2-5.9PH: Plant height (cm), NL: number of leaves, RL: route length (cm), TDW: total dry weight (g). SubscriptionTDWProlineANDNAGDDAGTolerant
(11179)1 2 3 4 5 Average Sensitivity (11329)1 2 3 4 5 Average TDW: Total Dry Weight (g), Proline (μmol/g FW), TCE: Total Crude Oil Extract (g), AG: andrograpolid (μg/ g dry weight), NAG: neoandrograpolid (μg / g dry weight), DDAG: 14-deoxy-11,12-didehydroandrographolide (μg / g dry weight). (a) (b) (c) (d) (a) (b) (c) (d)2.2. Analysis of the effect
dispersion of salinity levels on proline and three anticancer phytospasmics in A. paniculata showed that different levels of salt significantly affect the prine and three main phyto chemicals of A. paniculata (Table 1). Variations due to salinity levels (SL) were significant in terms of proline, AG and NAG (), there was no significant difference between approaches
based on DDAG under salt stress conditions. Seemingly, the subscription-based changes followed the same trend as SL, with the exception of NAG () and Proline (incones important). The × of SL-based AC was not important for none of the phyto chemicals though (Table 1). As a result, proline, AG and NAG contents, while positively correlated with the
substrate concentration of NaCl (), the total amount of crude oil extract was found to be negatively correlated with the salinity level (2). Resistant plants with high minute levels (16) Relatively high prolain, AG and NAG content has been reached. However, the DDAG amount was reduced in a higher level of the agreement (Figure 1 and 2). Ag and NAG
content increased at a high level (16 dSm−1) was 177.57%, 131.18%, respectively, compared to the control group. (A) (b) (c) (d) (a) (b) (c) (c) (d) (d) analysis of the variance in the access to ag and NAG content showed a high significant difference (). A. The concentration of AG, the most important cytotoxicity principle in paniculata, varies from 13940.7 μg/g
dry weight (11329) to 20392.7 μg/g dry weight (11264), with an average value of 16119.2 μg/g dry weight (Table 3). NAG and DDAG levels of dry materials vary from 862.7 to 1195.3 μg/g dry weight and 3320 to 4618 μg/g dry weight, respectively. During the approach, the highest NAG (2016 μg / g dry weight) and DDAG (4618 μg / g dry weight) were
observed at 11179 and 11264, respectively, while the lowest (862.7 and 3320 μg / g dry weight) belonged to the access under the same conditions belonging to the access table 113 (table 3). 3 is a typical presentation of the relative amount for each phyto chemical amount of interest when plant growth is suppressed to 50%. (A) (b) (a) (b) a wide range of
isotic () was calculated for all the studied characteristics. On the other hand, the directness of the proline was the highest (0.896≈ 0.90%), while the DDAG content recorded the lowest direct (0.66%). (Table 4). Heritability estimates are generally classified as low if the value is less than 20%, usually if the estimate is between 20 and 50%, and high if the value
is greater than 50% [25]). Thus, with three very high heatile properties in A. paniculata, proline, TDW and NAG are considered direct basis for evaluating the plant's response to salinity stress. In another word, the role of genetics (including all gene effects such as additives, dominant, over-phase) in the difference between TDW, proline, TCE, AG, NAG,
DDAG among the studied approaches is 89, 90, 81, 71, 87 and 66%, respectively. This is A. paniculata.componentsphNLLTDWProlineTCEAGDDAG 41.9848.7327.44119.270.1391.631.360.040.040.044 66.5557.04 634.11133.1552.021.010.0460.07 0.810.850.800.890.810.810.810.810.870.66: Genetic variation, : Penotic difference, And : dosing of the wider
senses. PH : Plant height (cm), NL: number of leaves, RL: root length (cm), TDW: total dry weight (g), proline (μmol/g FW), TCE: total crude oil extract (g), AG: andrographolide (μ) dried g/g dry weight), NAG: neoandrographolide (μg/g dry weight), and DDAG: 14-deoxy-11,12-didehydroandde.g. There was a strong relationship between most research
characteristics. Interestingly, the correlation between other measured morphological properties and unexpected morphological properties and surprising prolines, as well as NAG was significant and positive in salt plants. On the other hand, there was no significant correlation between the three anticancer. While the correlation between AG, NAG and DDAG is
very important and positive, other research morphological characteristics (Table 5). The correlational aspects of the three anticancer phyto chemical products, as well as the accumulation of prahin in the resistant and sensitive A. paniculata approach, were presented in Fig. The proposed chromatogram for the three phytochemistograms controls the
associated peaks of AG, NAG and DDAG and represents a 16 dSm−1 treatment (Figure 5). PHNLRLTDWProlineTCEAGDDAGPH1 NL0.699**1 RL0.708**0.623**1 TDW0.820**0.688**0.762**1 프롤린-0.0.091−0.036−0.089−0.1721 TCE0.885**0.718**0.687**0.777**-0.0961 AG−0.145−0.2160.027−0.1090.243-0.0921
NAG−0.017−0.0130.01−0.0420.288*0.0370.0.0370.0.0370.0.0370.0.0370.0.0370.0.0370.0.0370..0.0370.0.0370.0.0370..0.0370.0.0370..0.0370..0.0370.0420.288.0370..0.0370..502**1 DDAG−0.049−0.050.1660.0580.1680.0280.864**1 중요한 상관관계는 **()로 표시됩니다. PH : Plant height (cm), NL: number of leaves, RL: root length (cm), TDW: total dry
weight (g), proline (μmol/g FW), TCE: total crude oil extract (g), AG: andrographolide (μ) dried g/g dry weight), NAG: neoandrographolide (μg/g dry weight), and DDAG: 14-deoxy-11,12-didehydroandde.g. (a) (b) (a) (b) (a) (b) (a) (b) 3. Discussion access 11329 showed a growth rate of dry weight of 82.4% (compared to 58.6% in 11264). Until this time, the
resistant subscription 11264 was also significantly higher than the sensitive subscription 11329 less proline and phyto chemical content and leaf necrosis. Previous studies have demonstrated that A. paniculata's ability to withstand salt stress conditions is associated with higher proline, K+, K+/Na+ ratios, and lower Na+ content [26]. Plants grown under sassy
conditions performed different reactions after 4 weeks of sassing treatment. At low levels of salinity, the ion inhibited the bioynthemics of phyto chemicals indicated by their sheepsolyses in both generous and sensitive approaches. Surprisingly, at extreme levels of cheonggol (12 and 16 dSm-1), production of AG, NAG and DDAG increased from generous
subscriptions. Further, the increase in proline content as well as in the three main phyto chemical contents was observed at a salt level of up to 12dSm-1, which was reported as a high threshold point of salinity in the plant [26]. At low levels of salinity, the plant may be in the process of adapting to sassy stress due to the reduction of the water's orotic
pressure surrounding the root system. We found that the main difference between a generous and sensitive approach was related to the ability to tolerate high salt stress. Plants with high salinity levels were able to withstand salt stress and sweet approaches due to the accumulation of somotic control and compatible solute, such as proline and soluble
flavonoids, sensitive approaches could not withstand salt stress due to the accumulation of sodium ions. In general, plants produce secondary metabolites in nature as a defense. From other environmental stress [27]. In this regard, our results showed that the proline, as well as ag and NAG contents are positively correlated with the substrate concentration of
the higher salt resistance approach in the prine, AG and NAG content as compared to the sensitive. However, while we are fully aware that no correlation means causality, we believe that in this particular case and previous experience, our observations are consistent with the concept of a close relationship between the auxiliary metabolites of plant species
for abiotic stress and the availability of self-defense systems. Similarly, many researchers have suggested that prolines and water-soluble flavonoids are involved in osmoid adjustment, and accumulate in bakuol to protect cell structures from oxidative damage and osmtic pressure, so it plays an important role in increasing oxidative stress tolerance by
absorbing UV to protect chlorophyll and photosynthetic systems versus solar radiation [28, 29]. Our results showed that the prine content of salt stress plants peaked when they reached 16 dSm−1. As a result, the results suggest that the bioynthetic oxidation of proline in plants can protect cell structures from oxidative damage and orotic stress. This event
adheres to the hypothesis that the A. paniculata approach can work different cellular mechanisms in response to high levels of Na+ in their tissues, so a generous approach tended to produce high amounts of prinline and three anti-cancer phyto chemicals. According to reports, improving the content of some phyto chemicals such as flavonoids to one of the
most important pharmaceutical content can be enhanced through salininity and drought stress [12, 14, 15]. Based on the results of other researchers, Who found a significant increase in polyphenol compounds in zeamiz [30], flavonoids in hordeum published (31], phenolic content of cuminum siminum[32], mentone[33] of mentaphuresium, and alkaloid
content of catarantus roseus[6], our study noted that certain levels of salinity can significantly increase the content of AG and NAG. In fact, some of this enhancement may be due to the apparent decline in plant biomass. Improvement of phenolic and flavonoid compounds in onion plants under salt stress has been reported to improve the harmful effects of
salt stress [34]. The accumulation of compatible solutes is non-toxic and does not interfere with cellular function even if they are present in high concentrations. These compounds in the cytotum may contribute to reducing water potential in the cytostom by balancing the reduced water potential associated with Na+ accumulation in vacuoles and extracubermic
bulk. These high-quality organic compounds can improve the inhibitory effect of high ion concentrations on enzymatic activity. Disrupting protein structure and function [35]. Our results indicated a positive correlation between three anti-cancer phytophysics and proline accumulation that may be closely related to tolerance abilities indicated by physiological
performance. This discovery is made by Rice (Oryza sativa L. spp. Indicia) is consistent with Chutipaijit et al., which detected a positive correlation between flavonoids and proline accumulation and relative moisture content (RWC). At the best of our references, a unique conducting study related to salt stress from A. paniculata (before our study) compared
with our results such as Rajpar.[36]. However, along with the different approaches used in the experiment (two approaches consisting of 11261 and 11265), there is another fundamental difference between our study and the experiment, but the highest salinity did not exceed 5dSm-1. Focusing on the results of the mentioned studies revealed some interesting
points that the approach used (11265) behaves roughly the same as the generous approach of this study (11179 and 11264), meaning increasing the salinity to a maximum of 5 dSm-1, which led to an increase in the content of AG and NAG, while it reduced the content of DDAG. Join 11265 and unlike, ag, NAG, and DDAG content are all subscribed with a
reduction of 11261. Despite the trends mentioned, the difference between those two approaches was not statistically significant [36]. Perhaps, the most important thing to take from previous studies is that 5 dSm-1 of salt is not enough to assess the actual capacity of plants that tolerate salt stress in terms of increasing AG, NAG and DDAG content. More
clearly, it seems to be treated more successfully with salinity, which subscribes to the high content of anti-cancer phyto chemicals under normal conditions.4. In conclusion, the use of salts to improve the biosynthetic of phyto chemicals should be carefully considered, and generally should not be forgotten that the concentration of bioactive compounds such
as AG, NAG and DDAG due to saalin stress is increased associated with a decrease in biomass production. That is, the increase in these phyto chemicals under saliniti conditions will be partially compensated by the reduction of total biomass. However, this should not be interpreted in such a way that saline and soil are proposed as alternative resolutions to
increase the production of A. paniculata, but our results clarify that implementing the cultivation of this herb in hydroponic culture and also saline regions can be considered an affordable agricultural option. Fundamentally, if the production of anticancer phyto chemicals (AG, NAG and DDAG) of A. paniculata is a central goal of the agricultural system, it can be
concluded that high salinity levels up to 16 dSm-1 should not be considered a serious barrier. Total biomass is considered the main reason for the development of this plant (e.g. feed production), and salinity will be a complete obstacle here.5. Materials and methods5.1. Chemicals for the isolation and purification of compounds (AR and chromatography
grades) were used to be supplied by Fisher Science (Leicestershire, UK). According to plant materials and growth conditions tally et al.[37], two salt-resistant (affiliates 11179 and 11264) and two salt-eminicul approaches of A. paniculata (subscription 11266 and 11329) were collected from the Agro Gene Bank, University Putra (Malaysia Table 6). The seeds
are Talei et al. [38] Light/dark regime of 14/10 h in a controlled growth chamber (28-30 °C, as described by [38] Cultured at a relative humidity of 60-75%); in two early leaf stages, the seed seeds were transferred to the jipi media; the 40-day model moved from the jipi media to a pot with sand media; after 30 days of incubation (nearly 70 days later), the
plants were placed at different chrofi levels. NumberAccession NumberStateVernacular name LatitudeLongitude Altitude (M)111179SelangorTutup Boumi2° 56.454 N101° 26.020 E20211264 Perakar Serita5° 04.610 N100° 23.610 N10 00° 23.610 N100°.561 E-39311266 Peritakar Cerita5° 04.610° 23.561 E−39411329 Kelantlidah Ular3° 37.851 N101°
02.759 E-15.3. The experimental technical laboratory was performed as a split plot based on a randomized full block design (RCBD) with two elements and three replications. The factors were five concentrations of saline (control, 4, 8, 12 and 16 dSm−1) in the main plot and four different approaches in the sub-main plot. The salinin was applied using 41.1,
92.4, 143.7 and 193.4 mM of the NaCl solution (calculated by fitting the regression formula using different concentrations of NaCl). Since the largest amount of active ingredients were found just before the plant bloomed, the 70-day-old plant was subjected to different salinity levels. Each plant was irrigated once a day with five layers of saline. After three



eyety applications, the plant was again irrigated with a normal Hoagland nutrient solution. After salt exposure of 30 days, all plants were harvested and data were measured for morphological properties (NL, PH, RL and TDW), plyn content and three major phyto chemicals (AG, NAG and DDAG).5.4. Crude oil extraction method of plants dried in a universal
ventilation electric oven (Memmert, Germany) at 55 °C for 72 hours. The dried material was cut into small pieces and then pulsed into fine powder form and then extracted into a mixture of dichloromethane and methanol (DCM: ME) at a ratio of 1 [18]. A total of 50g of dried A. paniculata was used in extraction solvents with three clones. The ingredients were
soaked at room temperature for 3 days. This process was repeated several times with the same solvent system until it bedred. It is colorless. Whatman Filter Paper No. 1 was used for the filtration of solvent extracts. Solvent extract was concentrated under low pressure using a rotating evaporator. Concentrated extract was transported to a cone-type flask
and the rest of the solvent was removed. Final drying was carried out by placing the concentrated extract in an electric oven at room temperature. The final dry extract is measured, replaced with a small glass container, sealed and stored at -20°C for future analysis.5.5. The production of sample oil extract of each sample was dissolved in a 1 mg / mL stock
solution in HPLC grade methanol (Merck, Germany). 1mL of each sample was finally filtered with HPLC vials using a disposable polypropylene syringe filter with a pore size of 0.2 μm, and then received HPLC analysis [40, 41].5.6. The manufacture of standard AG (U.S. Sigma Aldrich, 98% purity), DDAG and NAG from in-house standard collection was used
as a standard sample[41]; stock solutions from Standard AG, NAG and DDAG (1 mg/mL) were dissolved in HPLC-grade methanol. The stock solution was diluted with the same solvent and produced working standards (0.01, 0.1, 0.2, 0.5, 1, 5, 100 and 1000 μg/mL). 1mL of each standard sample was last filtered with hplc vials using the same syringe filter in
five clones [40, 41].5.7. HPLC Analysis20 μL was injected into HPLC in each standard solution in three replications. The calibration curve was generated by linear regression based on the peak area [42]. The HPLC system was operated by Waters, which consisted of an automated sample injector with a Waters 600 controller pump and 96 samples of Waters
717 plus. LiChrocart HPLC-cartridge RP-18e 5 m (150 × 4.6 mm, Merck, Germany) was used as a fixed step. Par phase was made of acetonyl water (40: 60 v / v), 0.1% (v / v) analysis grade ortholymic acid, flow rate of 1mL / min [40-42]. The detection was at 223nm using a Waters 486 tuning absorber (photodiod array detector). Statistical Analysis SAS
program version 9 was used for all statistical analysis, including duncan's multi-range testing (), as well as raw data normal testing and key data analysis. Graph pad prism software was used to draw version 5 graphs. An acronym: Remittance: Andrograpolided: DichloromethantanDAG:14-Deoxy-11,12-Didehydroandrograpolideme:Methanolnag:
Neoandrographol RydeNL:Leaf NUMBERPH:Plant HeightRL:Root Length SL:Salinity Level:Total Extract Conflict of Interest The authors declare that one of the authors has no direct financial relationship to the commercial identity mentioned in this paper, which may lead to conflicts of interest. The recognized study was supported by the University of Malaysia
(UPM). The author thanked Mr. Mohd Norhaizan of upm agro gene bank. Seeds. Copyright © 2013 Darius Talley et al. This document is a public access document distributed under the Creative Commons Author Marking License, which allows unlimited use, distribution, and reproduction in all media if the original work is properly cited. Quote.
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