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Chinese herbal treatment shows signs of effectiveness in bone marrow recovery

UCLA researchers have found that a Chinese herbal regimen called TSY-1 (Tianshengyuan-1) increased telomerase activity in normal blood cells but decreased it in cancer cells. Telomerase is an enzyme responsible for the production of telomeres, which play an important role in the regulation of normal cell division. These results indicate that telomerase-based treatments may play an important role in treating both blood cell deficiency and cancer.--More than 80 percent of cancers have increased telomerase activity, and other medical conditions are also associated with decreased or abnormal telomerase function. The ability to increase or decrease telomerase activity has important implications for treating cancers in which insufficient numbers of blood cells are produced. When a person's bone marrow is unable to keep up with the need for healthy blood cells, bone marrow failure is triggered. Bone marrow failure affects about seven in 100,000 people annually.--TSY-1 has been used in China for many years to treat aplastic anemia, a condition in which the body stops producing enough new blood cells and myelodysplastic syndrome or preleukemia; both are associated with telomerase abnormality.--The five-year study, led by UCLA Jonsson Comprehensive Cancer Center member Dr. Jianyu Rao, measured the ability of TSY-1 to affect telomerase activity in cancer cells lines, including one known as HL-60, as well as normal peripheral blood mononuclear and hematopoietic stem cells. Rao's team used various approaches, including assays of telomerase activity, measurement of cell growth, and gene expression profiling of TSY-1 treated cells, to determine how it acts. The results showed that the target of TSY-1 activity is the TERT gene. TERT is the major regulatory component of telomerase activity.--The findings provide the foundation and support for further clinical studies to demonstrate the clinical benefit of this treatment for cancer and blood cell deficiencies.--The study is published online in the journal OncoTarget.Story Source-Materials provided by University of California, Los Angeles (UCLA), Health Sciences. Original written by Reggie Kumar.  University of California, Los Angeles (UCLA), Health Sciences. "Chinese herbal treatment shows signs of effectiveness in bone marrow recovery." ScienceDaily. ScienceDaily, 15 December 2016. <www.sciencedaily.com/releases/2016/12/161215081238.htm>.
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Abstract

The influence of different brewing conditions on the concentration of the main caffeoylquinic acids (3-caffeoylquinic acid (3-CQA), 4-caffeoylquinic acid (4-CQA), and 5-caffeoylquinic acid (5-CQA)) was investigated. For this purpose, twenty-four coffee brews were extracted and analyzed using HPLC-DAD at 325 nm. Our findings demonstrate the great impact of brewing techniques on the caffeoylquinic acids (CQAs) content. The major isomer was 3-CQA, accounting for about 50% of the total CQAs, followed by 5-CQA and 4-CQA, accounting for about 24–36% for each one. The total content of CQAs was in the range of 45.79 to 1662.01 mg/L, found in iced cappuccino and pod espresso, respectively. In conclusion, this study demonstrates that coffee brews, in particular those prepared using pressurized methods, can be considered as the potential sources of antioxidants such as CQAs.

1. Introduction

Coffee is one of the most commercialized food products and may be prepared by different techniques depending on the consumers’ preference. From a chemical point of view, the two main coffee species (Arabica and Robusta) may be a rich source of biologically active compounds and their potential human health effects depend on consumers’ physiology and the amount of coffee consumed per day [1]. Among several compounds present in coffee, chlorogenic acids (CGAs) are one of the most important groups. Although with considerable variation, total CGAs may account for 7.0–14.4% of dry matter basis in green Robusta and 4.0–8.4% in green Arabica beans [2]. -Caffeic, ferulic, and p-coumaric acids are the main phenolic compounds in coffee which derive from trans-cinnamic acid. Naturally, they may present as mono- or diesters with quinic acid, forming chlorogenic acids [2], which are known to be the most active antioxidant compounds [3]. CGAs are water soluble compounds [4, 5] and they can be divided into caffeoylquinic acids (CQAs) with 3 isomers (3-, 4-, and 5-CQA), feruloylquinic acids (FQA) with 3 isomers (3-, 4-, and 5-FQA), dicaffeoylquinic acids (diCQAs) with 3 isomers (3,4-diCQA; 3,5-diCQA; 4,5-diCQA), and, to a lesser extent, p-coumaroylquinic acids (pCoQAs) with 3 isomers (3-, 4-, and 5-pCoQA). Among them, CQAs are found to be the most abundant compounds in coffee [2, 6]. Since CGAs contribute to acidity, astringency, and bitterness of the brewed coffee [4], they are relevant to sensorial properties of the beverage. Besides that, the antioxidant properties of CGAs are well documented in the literatures [7, 8]. These compounds also possess protective effects against type 2 diabetes and Alzheimer’s disease [9].---Literature survey revealed that numerous production steps involved in coffee production may influence the CGAs content in the final product; however, the roasting process is described as the most important step which has a profound effect on chemical composition of the products [10–12]. The CGAs content in brewed coffee may differ according to other parameters, like coffee species [11, 12], origin of beans [13], and subsequent brewing methods [14, 15].--
Although the CQAs content in coffee beans and the effect of processing conditions, especially roasting, on CGAs have been widely reported [11, 12, 15], data related to the new brewing procedures are limited [16, 17]. Coffee can be brewed in many ways depending on consumers’ preference but recently consumer choices for a particular type of coffee beverage have been affected by various parameters.--Although data indicates that coffee brews are capable of delivering different levels of CQAs (26.1–295.6 mg/100 mL) [15], there is limited information regarding the influence of brewing conditions on the level of CQAs, especially through the new brewing techniques like capsules [16], pods, or easy drinking beverages such as iced coffee. Considering the significant consumption of coffee beverages among European countries and due to the contribution of CQAs as the most important class of CGAs to human health, a comprehensive study was performed to evaluate the effect of wide range of brewing techniques on CQAs content (3-CQA, 5-CQA, and 4-CQA), prepared by various technologies. This would allow us to estimate the role of brewing techniques and the composition of coffee blends in CQAs content of coffee brews and subsequently in equilibrating the acidity of brews for consumers who suffer from acid reflux symptoms. However, some care should be taken into account because some differences regarding nomenclature of 3-CQA and 5-CQA seem to appear in several publications.--
Besides that, few research papers reported the validation of the analytical methods with regard to CQAs in the new brewing processes [18].--Therefore, the aim of this work was to evaluate the CQAs content and profile in different brewing processes, including homemade brews (boiled, filter, French, and mocha coffee prepared using economically important coffee species, Arabica and Robusta) and commercial brewed coffee. Indeed, in order to understand the potential variation in the amount of CQAs consumed by coffee drinkers and to go deeper into the influence of brewing techniques on concentration of phenolic compounds, various commercial coffee brews (capsule, pod, instant, iced coffee, and iced cappuccino) were assayed for their CQAs content.

2. Material and Methods-2.1. Reagents and Standards

Referenced standard of 5-caffeoylquinic acid (CAS: 906-33-2; purity of 95%) was purchased from Cymit (Barcelona, Spain). Individual standards of 4-caffeoylquinic acid (CAS: 905-99-7; purity of 98%) and of 3-caffeoylquinic acid (CAS: 327-97-9; purity of 95%) were acquired from Sigma-Aldrich (MO, USA). The chemical structures of the main CQAs analyzed in the present study are shown in Figure 1. Solvents were acetonitrile and methanol (HPLC gradient grade) and were obtained from VWR (Belgium). Citric acid and glacial acetic acid with purity of 99% were supplied from Merck (Germany). Zinc acetate dihydrate (purity of 99%) and potassium hexacyanoferrate II trihydrate (purity of 98%) were acquired from VWR (Belgium).

Figure 1: Chemical structures of caffeoylquinic acids studied in the present work [3, 14].

2.2. Samples

Twenty-four coffee brews were tested for their CQAs content as follows: eight classical brews (boiled, French, filter, and mocha) prepared using Arabica and Robusta coffee as well as sixteen different commercial samples. A description with regard to the coffees used for brew preparation was exhibited in Table 1.

Table 1: General description of ground coffees used for preparation of various types of coffee brews studied in the present work--Roasted Arabica (100% Coffea arabica, 2.34% water content) and Robusta (100% Coffea robusta, 3.11% water content) coffee, packed in nitrogen-based protective atmosphere, were kindly supplied by a local company of Porto, Portugal. Samples were transported to the lab and kept at −20°C until analysis. Roasted beans were ground by means of a home grinder (Braun KSM 2 model 4041, Mexico). In order to determine the particle size, 50 g of ground coffee was sieved by means of three laboratory test sieves (Retsch, Germany) with different mesh size (212, 300, and 500 μm). Then the particles of each sieve were weighted and presented as percentage from the total mass. Ground Arabica (particle size: 51% >500 μm; 24% >300 μm and <500 μm; 13% >212 μm and <300 μm; 11% <212 μm) and Robusta coffee (particle size: 48% >500 μm; 27% >300 μm and <500 μm; 17% >212 μm and <300 μm; 6% <212 μm) have almost the same particles size distribution. Therefore, the influence of particle size on the extraction of CQAs in both species is almost in the same manner. These ground coffees were used to prepare classical coffee brews (boiled, French, filter, and mocha). Different grind sizes were used for espresso lab made preparation. Arabica coffee beans were ground before brewing by means of La Cimbali, grinder-doser 6/SA. In order to prepare a high quality espresso coffee, a range of particle size from course to very fine ground is advised (particle size: 2% >500 μm; 72% >300 μm and <500 μm; 22% >150 μm and <300 μm; 2% <150 μm and >63 μm).--Various brands of different types of coffee were also purchased randomly from local commerce in Porto, Portugal. Iced coffee and iced cappuccino were supplied by a company from Colombia.

2.3. Coffee Brews Preparation--The purpose of the sampling scheme was to comprehensively evaluate the CQAs concentration in a wide range of coffee brews commonly consumed. A total of twenty-four coffee brews were prepared according to the manufacturers’ instructions; however, in some cases, information about the coffee origins and species, or roasting conditions used to prepare the blends, was not available. Coffee brews (three replicates for each sample) were stored at −22°C in polypropylene containers until analysis, made in duplicate.-2.3.1. Brews Prepared Using Roasted and Ground Arabica and Robusta Coffee-Nine different coffee samples were obtained using pure Arabica and Robusta coffee with coffee/water ratio of 7.5 g/100 mL
 to uniformize the comparison of brewing techniques in terms of CQAs content. An exception was homemade espresso coffee which was brewed using Arabica coffee with coffee/water ratio of 7.5 g/40 mL. The preparation modes were as follows.-Boiled Coffee. This was prepared by boiling 11.25 g ground coffee with 150 mL of distilled water for 10 min followed by 2 min of settling time followed by decanting the liquid. Individual cup size was 150 mL.-French Press Coffee. This was brewed by pouring 150 mL of boiling water onto 11.25 g of ground coffee in glass French press pot followed by stirring. After 2.5 min, the coffee brew was separated from ground coffee by pressing the plunger. Individual cup size was 150 mL.-Mocha Coffee. This was brewed using an aluminum mocha pot. Around 11.25 g ground coffee was placed in filter cup. Mocha pot was filled with 150 mL of cold distilled water. The pot was heated until the water reservoir was empty. Individual cup size was 60 mL.-Filter Coffee. 22.5 g of roasted and ground coffee was put in a paper filter bag (N° 2) and extracted with 300 mL of boiled distilled water by means of conventional percolation coffee machine KRUPS Aroma Café 5 (Germany). The brew dripped into a heated pot within 2-3 min.
 The individual cup size was 150 mL.-Espresso Coffee. This was prepared using 7.5 g of finely roasted and ground Arabica coffee using a semiautomatic espresso machine (La Cimbali M31 Classic) with hot water (°C, temperature of water at the exit of the heating unit) under pressure ( bar) during  s until the volume in the cup met 40 mL.--2.3.2. Commercial Coffee Brews--Fifteen commercial coffee brews were prepared accordingly to the manufacturers’ instructions as follows.-Capsule Coffee. Extraction of each capsule was performed using an automatic coffee maker (KRUPS, XN2100, Germany) at a pressure of 19 bar by hot water (°C). All capsules consisted of a plastic cylinder covered by an aluminium film. Amount of coffee in each capsule was as follows: A-type 1 ( g), A-type 2 ( g), A-type 3 ( g), A-type 4 ( g), A-type 5 ( g), B ( g), and C ( g). Each cup contained 40 mL of coffee brew.-Pod Espresso. This was brewed using the SGL coffee machine, designed for pod. The size of a single serving was 40 mL derived from the brewing of a  g roasted and ground coffee.-Instant Coffee. For this purpose, 2 g of commercial instant coffee powder was extracted with 150 mL of boiled distilled water. Regarding instant espresso, one pack containing 1.8 g of soluble coffee was dissolved in 50 mL of boiled distilled water.-Iced Coffee. This was prepared based on preparation instruction where 2 tablespoons of iced coffee powder (8 g) were put in a glass and 240 mL of cold distilled water was added and stirred well.-Iced Cappuccino. This was prepared based on preparation instruction as one pack containing 18 g cappuccino powder was put in the glass and 100 mL of cold distilled water was added and stirred well.-Vending Coffee. This was obtained from Necta Coffee Vending Machine (Necta Astro Double Brew) to draw a cup of coffee (30 mL).-2.4. Sample Extraction and Cleanup--Carrez solutions I (21.9 g of zinc acetate and 3 mL of glacial acetic acid diluted to 100 mL distilled water) and II (10.6 g of potassium hexacyanoferrate II dissolved in 100 mL of distilled water) [15] were used for precipitation of proteins and other interfering compounds as well as the elimination of turbidity and for breaking of the emulsion. Prior to extraction, three cups of each type of brew were defrosted, mixed, and heated to reach a homogeneous mixture at 40–45°C. Extraction of CQAs was performed in duplicate according to the method of Fujioka and Shibamoto [14] with minor modifications. For this purpose, 3.0 mL of coffee was transferred to a polyethylene test tube and treated with 0.1 mL of each Carrez solution (I and II) and 0.8 mL of methanol and the volume was made up with distilled water to 8.0 mL. After dilution, the solution contains 10% methanol. The mixture was vortexed for 1 min and left to stand for 10 min. After centrifugation (Rotofix 32A, Germany) at 4000 rpm for 10 min, the upper phase was filtered through the 0.2 μm PTFE filter membrane (VWR, USA) just before analysis with HPLC-DAD at 325 nm. After the precipitation of the interfering compounds, the average volume of final solution was considered 7.5 mL; therefore, the concentration of CQAs was calculated after applying the dilution factor of 2.5.
2.5. Chromatographic Conditions--The instrumental analysis of CQAs was performed using HPLC-DAD, Merck Hitachi Elite La Chromatograph (Tokyo, Japan) equipped with a quaternary system of pumping (L-2130) and L-2455 UV/vis spectrophotometry diode array detector. Separation was achieved using LiChroCART RP-18 endcapped (250 × 4 mm, 5 μm) column, attached to a guard column (4 × 4 mm, 5 μm) of the same kind-
Quantitative analysis of chlorogenic acids was performed based on the method described previously by Tfouni et al. [15] with slight modifications. The mobile phase was constituted eluent A: 10 mM citric acid aqueous solution (pH of 2.4) and eluent B: acetonitrile. The gradient was programmed as follows: from 0 to 30 min 8% of B, 30 to 35 min increase to 80% of B, 35 to 40 min 80% of B, 40 to 45 min decrease to 8% of B, and 45 to 50 min 8% of B. Injected volume was 10 μL and the flow rate of analysis was 1 mL/min. Detection of CQAs was carried out at 325 nm. Identification of the target compounds was confirmed by retention time and spectrum comparison with standard solutions.

2.6. Statistical Analysis

To evaluate differences in variation between coffee samples in each class of brewing and also to study the differences among Arabica and Robusta coffee brews, one-way ANOVA was performed with a level of significance of 95%. Data are reported as mean ± standard deviations of two extractions followed by two injections. All statistical analysis was carried out by Minitab 17 software. Graphs were plotted using Microsoft Excel 2007.

3. Results and Discussions

3.1. Method Validation

Under the experimental conditions referred to above, separation of CQAs could be achieved during the first 30 min with isocratic elution of water (pH: 2.4)/acetonitrile. However, gradient elution was applied to clean the column and remove other interfering compounds for starting the next run. A stock solution containing all CQAs was prepared in aqueous solution of methanol (10%, v/v). Calibration curves were prepared by plotting the peak area against the corresponding concentrations by duplicate injection of 10 μL of standard solutions at nine different concentration levels for 3-CQA (2–400 mg/L), 4-CQA (1–200 mg/L), and 5-CQA (1–200 mg/L).

Regarding the detector response, the regression lines were linear over the studied concentration range and the corresponding coefficients of correlation () of 0.999 were obtained for all analyzed compounds. The sensitivity of the method, expressed as the slope of the calibration curve, was maximum for 4-CQA. The limit of detection (LOD) and limit of quantification (LOQ) were calculated at signal to noise ratio of three () and ten (), respectively. The LODs were 0.37, 0.39, and 0.18 mg/L for 3-CQA, 4-CQA, and 5-CQA, respectively. For LOQs, 1.24 mg/L was obtained for 3-CQA and 1.29 mg/L and 0.58 mg/L were achieved for 4-CQA and 5-CQA, respectively. Repeatability of the method (intraday precision) was estimated when the CQAs standards at three concentration levels (C1, C2, and C3, see the concentrations in Table 2) were analyzed on the same day for six injections. Reproducibility (interday precision) was the result of the analysis of standards at three concentration levels (C1, C2, and C3; see the concentrations in Table 2) during the three sequential days by injecting three times and the average %CV was reported in Table 2.

Table 2: Validation parameters for CQAs analysis by HPLC-DAD.

Intraday precision and recovery of CQAs in some coffee brews, spiked at two different concentration levels, were exhibited in Table 3. The recovery test was performed by spiking various types of coffee brews with known quantity of the CQAs reference standards before the extraction procedure. The fortified sample was then extracted and analyzed in triplicate as described previously. The average recovery (%) was reported as the mean ratio between the obtained and the expected concentration of CQAs in fortified samples. Different coffee brews were selected based on their initial CQAs concentration (filter, instant, and capsule coffee) so after spiking, the concentration of CQAs in spiked samples was within the linearity range. The mean recoveries ranged between 91.46% and 103.39% (Table 3).

Table 3: Intraday precision and recovery of CQAs in coffee brews, spiked at two different concentration levels.

3.2. CQAs Content in Coffee Brews

In the present study, samples were divided into two groups. Firstly, the effects of brewing procedures as well as the effect of coffee species (Arabica and Robusta) on CQAs content of classical brewing techniques were evaluated and afterwards commercial coffee brews including capsule, pod, instant, iced coffee, and iced cappuccino were compared with regard to their CQAs concentration.

3.2.1. Brews Prepared Using Roasted and Ground Arabica and Robusta Coffee

Chlorogenic acids content in brews prepared using roasted and ground Arabica and Robusta coffee including boiled, French, mocha, and filter coffee are shown in Table 4. Our findings revealed the occurrence of high concentration of CQAs in all studied samples. As it can be clearly seen in Table 4, the major isomer in these classes of samples was 3-CQA, accounting for about 50% of the total CQAs, followed by 5-CQA and 4-CQA, accounting for about 25-26% for each one, both for Arabica and Robusta coffee. During the extraction, most of the water extractable components are extracted at the beginning of the extraction process [19] but lower concentration of 5-CQA than 3-CQA could be explained by the fact that 5-CQA is less water-soluble than 3-CQA, yielding lower concentration in the brews [16]. Although some bibliographic references reveal 5-CQA as the main isomer among CQAs [10, 14, 18] our results were comparable with the ones obtained by Gloess et al. [16], who found 3-CQA at higher concentration in various types of coffee brews. Crozier et al. [6] proved that during roasting, 3-CQA and 4-CQA are destroyed more slowly than 5-CQA. In another study, Farah et al. [11] found the reduction of 5-CQA from green beans to light roasted beans while 3-CQA and 4-CQA content increased in light roasted beans and then gradually decreased at higher roasted degree. Therefore, due to the different sensitivity of CQAs to various roasting conditions [11, 12], the higher concentration of 3-CQA than 4- or 5-CQA might be explained by the origin of the beans and their roasting degree, which is however unknown for us.

Table 4: Caffeoylquinic acids (CQAs) content in various types of coffee brewsa.

In both species, when considering the brewing procedure, the mocha extraction was the most efficient brewing method followed by boiled, French, and filter coffee. Since these samples were prepared with coffee/water ratio of 7.5 g/100 mL, the effect of this parameter on CQAs content could be eliminated. Besides that, ground Arabica and Robusta coffee have almost the similar particle size distribution so the degree of grinding seems to have similar effect on CQAs content. The most influencing parameters seem to be extraction temperature and pressure because mocha extraction was performed under pressure (0.5 relative atmospheres, corresponding to 110°C) [20]. The decreasing order of total CQAs of samples prepared with Robusta coffee was mocha (872.93 mg/L) > boiled (771.29 mg/L) > French (666.67 mg/L) > filter coffee (624.03 mg/L). Regarding the Arabica species, the decreasing order was similar to Robusta, although the total concentrations of CQAs in mocha (744.04 mg/L) and boiled coffee (744.70 mg/L) were almost the same () followed by French (645.56 mg/L) and filter coffee (638.58 mg/L). In the present study, filtered brews are the ones that least contribute to CQAs intake and provide the lowest content of CQAs. Indeed, despite the other studied brewing techniques, during the filter coffee brew preparation, ground coffee was only washed out with hot water at ambient pressure without any flotation, therefore yielding lower CQAs contents than other brewed coffees.

Tfouni et al. [15] also found the higher content of CQAs in boiled coffee (26–295 mg/100 mL) than filter coffee (24–219 mg/100 mL). This could be due to the higher contact time between ground coffee and hot water during the boiled extraction procedure [15]. In previous work, Pérez-Martínez et al. [21] observed that mocha coffee was the richest source of CGAs, followed by the filter and plunger coffee makers. Concerning the CQAs content of French press, results were opposite to Gloess et al. [16] who indicated higher extraction efficiency of 3-CQA and 5-CQA in French press than in mocha or even espresso coffee. This difference could be explained by different coffee/water ratio and extraction time that they used for mocha and French press brew preparations.

Considering the influence of the raw material, in general, the CQAs content of different coffee brews was significantly () affected by the coffee species, as Robusta samples yielded greater CQAs content than the Arabica ones. Levels ranging from 624.03 to 872.93 mg/L for Robusta and from 638.58 mg/L to 744.70 mg/L for Arabica were detected in analyzed coffee brews (Table 4). The obtained results were in accordance with Tfouni et al. [15] where Robusta coffee brews contain higher CQAs than the Arabica ones. The biggest difference was found among mocha coffees with concentration of 872.93 mg CQAs/L for Robusta and 744.04 mg CQAs/L for Arabica. Exception was filter coffee, where there was no remarkable difference between the values of total CQAs for Arabica (95.79 mg/L) and for Robusta (93.60 mg/L) (). There was an agreement with the results obtained by Ludwig et al. [19] regarding the sum of 3-, 4-, and 5-CQAs in Arabica filter coffee (81.0 mg/100 mL) which was higher than Robusta filter coffee (56.2 mg/100 mL). Similar behaviour of Arabica and Robusta coffee at different roasting degree was also reported previously [22].

Some authors attribute the lower concentration of CGAs in Arabica than in Robusta to the coffee production step (wet or dry method). Generally, wet method is used for Arabica coffee and requires substantial amounts of water. It could be a reason for loss of CGAs in Arabica coffee in comparison to the Robusta coffee that is commonly processed by the dry method [23]. According to Leloup et al. [24] and Clifford [25], although green Robusta beans have a higher CGAs content, the sensitivity of CGAs in Robusta coffee matrix seems to be more than that in Arabica coffee matrix which could explain the same behaviour of Arabica and Robusta coffee brews in some cases.

Although, based on the concentration basis (mg/L), mocha produced a high concentrated brew than others in terms of CQAs, that finding is different when content per cup size is considered. As it can be seen in Figure 2, boiled coffee has the greatest amount of CQAs per cup (115.69 and 111.71 mg/150 mL in Robusta and Arabica, resp.), and mocha has the less content both in Robusta (52.38 mg/60 mL) and Arabica coffee (44.64 mg/60 mL). It means that consumption of a cup of boiled coffee contributes to higher intake of CQAs by consumers followed by French, filter, and mocha.

Figure 2: Total CQAs content of various types of coffee brews per cup. Cup sizes were boiled (150 mL), French (150 mL), mocha (60 mL), filter (150 mL), capsules, pod, espresso lab-made (40 mL), vending coffee (30 mL), instant espresso (50 mL), natural and decaffeinated instant coffees (150 mL), ice coffee (240 mL), and iced cappuccino (100 mL).

It should be mentioned that espresso lab-made prepared with roasted and ground Arabica coffee was compared with commercial brews prepared under pressure.

3.2.2. Commercial Coffee Brews

In order to understand the variation in the amount of CQAs consumed by coffee drinkers and to go deeper into the influence of brewing techniques on the concentration of phenolic compounds, various commercial coffee brews were assayed in this section. Indeed, analysis of commercial coffee brews is of interest because they are representative of real samples which are delivered outside the laboratory conditions. As previously mentioned, comparison of commercial coffee brews was more complicated due to the lack of information regarding ratio of each species in the blend, roasting conditions, grinding degree, and the origin of the beans used for brewing.

The results of CQAs concentration in different commercial coffee brews expressed as mg/L are displayed in Table 4. Analysis of the coffee samples indicates the presence of 3-, 4-, and 5-CQA in all samples. The most abundant CQAs in all considered samples (except instant natural A) was 3-CQA accounting for 34–50% of the total CQAs followed by 23–36% for 5-CQA and 25 to 28% for 4-CQA. Generally speaking, the results of the processes studied varied according to the brewing mechanisms and total CQAs ranged from 45.79 mg/L in iced cappuccino to 1662.01 mg/L in pod espresso.

Regarding the CQAs content of capsules, the results were in the range of 748.40 to 1656.82 mg CQAs/L, much higher than those reported for classical brew preparation. Capsule A-type 1 was found to produce the higher concentrated brew in terms of total CQAs (1656.82 mg/L). Since all capsules were brewed with the same machine and conditions, the effect of water temperature and pressure on CQAs contents would be similar. Information of the label of the product revealed that capsule A-type 1 is a blend of Arabica and Robusta from different origins which were ground finely; however, the ratios between species are unlikely to be identical and both are known to influence the CQAs content [26]. Frequently, among capsules A, the lowest CQAs content was reported in capsule A-type 5 that has the highest roasting intensity, which may possess more degradation of CQAs during the roasting. Although the coffee quantity of capsule A-type 5 ( mg/capsule) was almost similar to A-type 1 ( g/capsule), their country of origins and coffee variety may be different which could explain the diversity of CQAs among these two types of capsules from the same brand. Among all analyzed capsule coffee, capsule B had less quantity of coffee powder ( g/capsule) which may explain its less concentration of CQAs (748.40 mg CQAs/L) than other capsules.

There are limited studies regarding CQAs content in capsule coffee [16, 17]. Gloess et al. [16] observed 3-CQA in concentration of 15 mg/30 mL and found 5-CQA in lower concentration (6 mg/30 mL) in Nespresso coffee variety of “Arpeggio.”

According to the results of HPLC analysis, pod espresso revealed the greatest content of CQAs (1662.01 mg/L), corresponding to 823.45, 436.30, and 402.30 mg/L for 3-CQA, 4-CQA, and 5-CQA, respectively. These high concentrations could be attributed to the high quantity of coffee per pod ( g/pod). Grinding degree, ratio of Arabica to Robusta in the blend of coffee pod, could also influence the extraction of CQAs, together with other technological factors like water pressure, which was unknown.

Another concentrated brew with regard to CQAs seems to be vending coffee (1521.05 mg/L) and espresso lab-made (1220.35 mg/L). In the case of espresso lab-made, the variety of coffee (100% Arabica) may play an important role in CQAs content.

The results obtained in the present study confirmed the presence of high concentration of CQAs in various espresso coffee (capsules, pod, or normal espresso) ranging from 748.40 to 1662.01 mg/L. However, Caprioli et al. [18] reported the CQAs content up to 2223.4 mg/L in different espresso coffee. The presence of CQAs in various types of espresso coffee was also affirmed by Niseteo et al. [27] who obtained 495.56–985.73 mg CQAs/L, which is in compliance with the CQAs content determined in the present study (748.40–1662.01 mg/L).

Although espresso coffees (capsules, pod,or normal espresso) contain high concentration of CQAs, their average content per cup was found to be less than classical techniques such as boiled, French, and filter coffee (Figure 2). The total CQAs content per cup ranging between 29.94 and 66.27 mg/40 mL was found in brewed coffee using capsule B and pod espresso, respectively. Gloess et al. [16] presented 3-CQA and 5-CQA in the levels of 18 and 8 mg/30 mL of espresso coffee prepared with semiautomatic machine, respectively.

In the case of instant brewing technique, despite the other brews, the main isomer in instant natural A was 5-CQA (36%) followed by 3-CQA (34%) and 4-CQA (28%). Accounting for the total CQAs, the greatest amount was obtained for instant espresso (991.85 mg/L) followed by instant natural B (227.57 mg/L), natural A (179.16 mg/L), and instant decaffeinated (171.86 mg/L). These values are in accordance with some authors which developed a study for comparison of normal coffee over decaffeinated coffee [4, 14, 27] and loss of CGAs in decaffeinated coffee was reported. However, it must be taken into account that soluble coffee suffers an additional thermal extraction treatment at high temperature after roasting which decreased their antioxidant capacity [28]. These additional processes may affect the CQAs content due to the interaction of CGAs with Maillard reaction intermediates [10].

These data demonstrate that when comparing commercial soluble coffee as mg/cup, they could be accounted as the potential source for delivery of moderate level of CQAs as instant espresso delivered around 50 mg CQAs per cup of 50 mL. Mills et al. [10] reported the CGAs ranging from 37.04 to 121.25 mg/200 mL in various soluble coffees. The higher content than our study is probably due to the higher consumed cup size (200 mL). Despite our results, Niseteo et al. [27] found the instant coffee as one of the richest sources of CQAs with concentration ranging from 2300.77 to 4034.41 mg/L in various types of soluble coffee.

In general, the lowest concentration of CQAs was found in iced cappuccino (45.79 mg/L, corresponding to 4.58 mg/100 mL) and iced coffee (104.19 mg/L, corresponding to 25.00 mg/240 mL). The presence of CQAs in cappuccino prepared with hot water was previously reported by Niseteo et al. [27] in the range of 15.89–104.65 mg/L. It must be taken into account that for iced coffee and iced cappuccino, there are an additional process including adding other ingredients like milk and sugar which will influence the presence of CQAs in final product [27]. According to Narita and Inouye [29] presence of 5-CQA is pH dependent where at lower pH it is more stable and by incubation at 37°C in high pH (7.4, 8.0, 8.5, and 9.0), 3-CQA and 4-CQA were produced from isomerization of 5-CQA. Besides that, total CQAs were decreased gradually at pH of 5.0–9.0 [29]. The effect of milk on antioxidant capacity can be attributed to the precipitation of polyphenols due to the binding with milk proteins such as casein [27, 30]. It is worth noting that although iced coffee and in particular iced cappuccino contain ingredient such as milk which result in high pH beverages and subsequently degradation of CQAs, the less ratio of coffee in these products than other brews which are prepared only from pure coffee powder may also affect the amount of CQAs in final products.

4. Conclusions

This investigation clearly demonstrated that coffee brews commonly consumed are capable of delivering high amounts of CQAs as the major isomer in analyzed samples was 3-CQA, followed by 5-CQA and 4-CQA. Besides that it was confirmed that brewing mechanisms have a profound effect on the amount of CQAs delivered per cup. Since chlorogenic acids play an important role in human health, this study allowed us to elucidate the role of brewing techniques and type of coffee on CQAs content of brewed coffee and subsequently allowing us to equilibrate the acidity of brews for consumers. This equilibration lets consumers to avoid consequences of high CGAs consumption and at the same time they intake sufficient amount for medicinal purposes.
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Coffee Roasting Chemistry- Chlorogenic Acids

by Emma Sage, Coffee Science Manager, Specialty Coffee Association of America
Chlorogenic Acids: Chemistry & Reality
Coffee roasters and coffee-minded chemistry aficionados, myself included, often speak of chlorogenic acids (also known as caffeoylquinic acids or “CQAs”) in coffee. There may be hundreds of scientific studies published on these important constituents of coffee. However, what do we really know about them, in terms of their importance to and impact on our cups? Recently, I realized I myself didn’t know much about them, and went in search of more information. In the course of researching the chemistry of coffee roasting, some interesting points have emerged about these compounds, their chemistry, and the “buzz” (please excuse the pun) around them.

What are they?
Many plants besides coffee contain chlorogenic acids. Acids in the chlorogenic group have very similar structures, and make up a family of esters often including caffeic acid and quinic acids as components (Michael N. Clifford, 1999). All of the chlorogenic acids fall into the larger category of phenolic acids (Flament, 2002). In nature, phenolic acids are often used as defense compounds by plants, or a signaling mechanism between plants and soil microbes (Mandal, Chakraborty, & Dey, 2010). They make up four-to-nine percent of green arabica coffee (on a dry-weight basis) and this makes them the most abundant of all acids in coffee (Belitz, Grosch, & Schieberle, 2004; Feldman, Ryder, & Kung, 1969; Jansen, 2006).

Often, you see them referred to by their isomers (individual chemical structure) in abbreviated form, such as 3-CQA instead of 3-caffeoylquninic acid. The most common chlorogenic acid is 5-0-caffeoylquinic acid (5-CQA), which is the one commercially available, and is often used as a placeholder for the larger family of acids (Michael N. Clifford, 2000). We in the coffee industry don’t have to worry about the specific chemistry of these molecules, but can lump them together in the larger category of CQAs. The amount in green Coffea arabica seeds varies due to genetics, environment, climate, and growing conditions (Hecimovic, Belscak-Cvitanovic, Horzic, & Komes, 2011). In fact, one study found that coffee genetics (species and variety) is the number-one determining factor for the amount of CQAs in roasted coffee (Hecimovic, Belscak-Cvitanovic, Horzic, & Komes, 2011).

Some research has connected the ratio of different CQAs present in green beans to the ripeness of cherries when picked (M. N. Clifford & Kazi, 1987; Menezes, 1994; Ohiopehai, Brumen, & Clifford, 1982). This work suggests that immature green beans have a different ratio of CQAs present, which affects the quality of the roasted coffee. However, there has not been enough follow-up to link this to coffee flavor.

Roasting Chemistry
Chlorogenic acids break down during roasting (Farah, de Paulis, Trugo, & Martin, 2005; Leloup, Louvrier, & Liardon, 1995; Moon, Yoo, & Shibamoto, 2009). Reports vary as to the extent to which they break down, depending on roast temperature and time. Losses of about 60 percent have been observed in medium roasts, and up to 100 percent breakdown in dark roasts (Michael N. Clifford, 1979; Trugo & Macrae, 1984). Other studies report that a “light” roast (230 & 250°C for 12 minutes) ranges from 45-54 percent CQA breakdown, depending on the country of origin and genetics (Moon, Yoo, & Shibamoto, 2009).  See figure three below for an example of this from Moon and others, 2009. Perrone and others report that coffee roasted for only six minutes retains on average +/-47 percent of its chlorogenic acids, and they could still be found, primarily non-degraded (44 percent), in the brewed coffee (Perrone, Farah, & Donangelo, 2012).
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Reprinted with permission from (Moon & Shibamoto). Copyright 2009 American Chemical Society.
Often during the roasting process, as part of the dissolution of these molecules, caffeic and quinic acid components of CQAs split off. Thus, the actual effect of CQAs on the taste of coffee might in fact be from the products of their breakdown. Quinic and caffeic acids are often formed as byproducts of different CQAs, which have been shown to further degrade into phenol and catechols, among almost 30 other chemical compounds (Farah, de Paulis, Trugo, & Martin, 2005; Moon & Shibamoto, 2010). In fact, these may turn into a degraded range of phenols, which participate in other as-yet unquantified reactions (Michael N. Clifford, 2000; Perrone, Farah, & Donangelo, 2012). Some of them will inevitably be transformed into volatile compounds and lost. Moon and others (2010) report about ten percent of the monitored CQAs are lost as volatile compounds. Other scientists have suggested that they react with Maillard-reaction products (Perrone, Farah, & Donangelo, 2012). This means that the breakdown of these CQAs could lead to a myriad of other reactions, which may or may not affect coffee flavor. We do know that eventually, at very high temperatures not often used in coffee roasting (above 482°F) the pyrolysis of chlorogenic acids will lead to char (Sharma, Fisher, & Hajaligol, 2002). Ultimately, the fate of most CQAs degraded during roasting is unknown.

Why do Chlorogenic Acids Matter?
Why we care about this group of molecules stems from much research around the topic of human health and coffee. Coffee is what the medical community calls a “bioactive” substance. This means that it has some sort of biological effect on the human body. Chlorogenic acids, like all polyphenols, are known to be biological antioxidants. The antioxidant effect of coffee is still being researched, but chlorogenic acids and other polyphenols are widely known to be capable of counteracting the damaging effects of excess oxidation in

the human body (Hečimović, Belščak-Cvitanović, Horžić, & Komes, 2011). Research has connected the consumption of these acids in coffee with the slowing of glucose absorption in the human gut, which has potential health implications (Johnston, Clifford, & Morgan, 2003). Most of the scientific research on the topic, in fact, has been focused on understanding the breakdown of CQAs during roasting, due to the interest in potential health benefits. Scientists would like to be able to one day maximize the amount of CQAs in brewed coffee in order to reap potential health benefits. Most of the dozens of studies reviewed for this article had this health-centric focus, perhaps because the most prevalent funding for coffee research is in the medical field.

Do Chlorogenic Acids Affect Coffee Flavor?
There is no consensus in the literature as to the specific impact of CQAs on coffee brew or flavor. A study by Tfouni and others found that brewing method did not impact the amount of CQAs present in the beverage, and that roast level had the strongest relationship with CQA content in brewed coffee (Tfouni, Carreiro, Teles, Furlani, Cipolli, & Camargo, 2014). There is not a lot of evidence as to how chlorogenic acids affect the flavor of coffee. As the SCAA coffee scientist, I was thoroughly disappointed in this research revelation! With all the information available about how CQAs are present in green coffee and broken down during roast, I had honestly expected evidence among it that they affect coffee flavor. It is true that multiple studies have suggested a certain (tasteable) level of CQAs would result in a bitter, astringent, or metallic taste (Farah, Monteiro, Calado, Franca, & Trugo, 2006; Ohiopehai, Brumen, & Clifford, 1982; Variyar, Ahmad, Bhat, Niyas, & Sharma, 2003). However, the evidence presented, in the previously referenced paper by Ohiokpehai (which has been cited many times so far), is anything but conclusive: merely noting “an easily-detected and peculiar lingering metallic taste that can influence the acceptability of coffee brew.” These authors have simply reported a non-tested observation in the above statement and paper, and therefore this reference is not adequate upon which to base our assertion that CQAs affect coffee flavor.

So, why do we care so much about these chlorogenic acids? Perhaps the breakdown of chlorogenic acids is very important to the flavor of coffee after all, but research has not yet fully connected these dots. On the other hand, maybe we should be satisfied with the evidence that CQAs may contribute to the potential health benefits of enjoying coffee. The truth is, it is almost impossible to track individual molecules and all of the reactions they participate in during (and after) the roasting process. Like many groups of compounds present in coffee, they are prevalent but fleeting, participating in a myriad of chemical reactions and contributing to the magic combination of chemistry that we know as our favorite beverage. Perhaps it is the mystery of it all that keeps us searching, and perhaps it is that chase that fuels our passion.
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Artificial sweeteners in blood

A recent study by investigators at the National Institute of Diabetes, Digestive and Kidney Diseases at the National Institutes of Health measured how much artificial sweetener is absorbed into the blood stream by children and adults after drinking a can of diet soda. Results of this study are published in Toxicological & Environmental Chemistry.----The team measured the artificial sweeteners sucralose and acesulfame-potassium, which are found in a wide range of packaged foods and beverages. These artificial sweeteners, also including saccharin and aspartame, have received a lot of attention lately because it has been found that they are not inert chemicals with a sweet taste, but active substances that can affect the metabolism. Despite their approval as food additives following the submission of detailed safety data to the United States Food and Drug Administration (FDA), concerns about their safety and especially about their long-term health effects remain. Artificial sweetener use is increasing worldwide because it is universally accepted that high sugar consumption promotes a variety of health problems, including obesity and diabetes. The food industry responds to the consumer demand, and increasingly replaces sugar with artificial sweeteners in order to provide tasty goods with lower sugar content. Most consumers expect that weight loss will result from switching to artificial sweeteners (because they contain no or fewer calories), but paradoxically the opposite may happen. Given this background, the authors performed a study to extend previous investigations into plasma concentrations of sucralose and acesulfame-potassium. Artificial sweetener concentrations were measured among adults following ingestion of various doses of sucralose with or without acesulfame-potassium, both in diet soda and mixed in seltzer or plain water. Results obtained in adults were then compared with measurements obtained in children. The study comprised 22 adults aged 18-45 and 11 children aged 6-12 with no known medical conditions and who were not using any medications, enrolled in a randomized same-subject crossover study. The protocol was approved by the Institutional Review Board of the National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK). The results of the study demonstrate that, compared to adults, children had double the concentrations of plasma sucralose after ingestion of a single twelve ounce can diet soda. The same research team previously found that these artificial sweeteners were also present in breast milk when mothers ingested foods, drinks, medicines or other products that contained artificial sweeteners. Since infants have less ability to clear substances from their blood stream via the kidneys (lower glomerular filtration rate up to age 2 years), the authors speculate that the infants' artificial sweetener blood levels may be proportionately even higher. These results are important because early life exposure to artificial sweeteners may influence a child's future taste preferences, diet and metabolic fate. Since it is known that children generally prefer more sweetness than adults, they are especially vulnerable to the intense sweetness provided by artificial sweeteners. The findings of this study also highlight the fact that some people absorb relatively small amounts of artificial sweeteners and some exorbitantly high amounts. Overall, this study will help others with the design and interpretation of crucial future research to better understand what artificial sweeteners do to our health.-Story Source-Materials provided by Taylor & Francis. Journal Reference-Allison C. Sylvetsky, Viviana Bauman, Jenny E. Blau, H. Martin Garraffo, Peter J. Walter, Kristina I. Rother. Plasma concentrations of sucralose in children and adults. Toxicological & Environmental Chemistry, 2016; 1 DOI: 10.1080/02772248.2016.1234754 -Taylor & Francis. "How sweet it is: Artificial sweeteners in blood." ScienceDaily. ScienceDaily, 24 October 2016. <www.sciencedaily.com/releases/2016/10/161024090351.htm>.
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Antibiofilm formation and anti-adhesive property of three mediterranean essential oils against a foodborne pathogen Salmonella strain.
Microb Pathog. 2016 Apr;93:22-31

Authors: Miladi H, Mili D, Ben Slama R, Zouari S, Ammar E, Bakhrouf A

Abstract
Plant extracts, and their essential oils (EOs) are rich in a wide variety of secondary metabolites with antimicrobial properties. Our aim was to determine the bioactive compound in three mediterranean essential oils belonging to Lamiaceae family, Satureja montana L., Thymus vulgaris L. and Rosmarinus officinalis L., and to assess their antimicrobial, antibiofilm and anti-adhesive potentials against a foodborne pathogen Salmonella strain. The antibacterial activity of EOs and its biofilm inhibition potencies were investigated on 2 reference strains Salmonella typhimurium and 12 Salmonella spp. isolated from food. Biofilm inhibition were assessed using the 2, 3-bis [2-methyloxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-carboxanilide (XTT) reduction assay. The analytical data indicated that various monoterpene hydrocarbons and phenolic monoterpenes constitute the major components of the oils, but their concentrations varied greatly among the oils examined. Our results showed that S. montana L. and T. vulgaris L. essential oils possess remarkable anti biofilm, anti-adhesive and bactericidal properties, compared to R. officinalis EO. There is an indication that Rosmary EO might inhibit biofilm formation at higher concentrations. Therefore, the witer savory and thyme EOs represent a source of natural compounds that exhibit potentials for use in food systems to prevent the growth of foodborne bacteria and extend the shelf life of the processed food.--PMID: 26802522 [PubMed - indexed for MEDLINE]

************************************************************************
Genes, early environment sculpt the gut microbiome

Genetics and birthplace have a big effect on the makeup of the microbial community in the gut, according to research to be published in the journal Nature Microbiology. -The findings by a team of scientists from the Department of Energy's Pacific Northwest National Laboratory (PNNL) and Lawrence Berkeley National Laboratory (Berkeley Lab) represent an attempt to untangle the forces that shape the gut microbiome, which plays an important role in keeping us healthy.-In the study, scientists linked specific genes in an animal -- in this case, a mouse -- to the presence and abundance of specific microbes in its gut. -"We are starting to tease out the importance of different variables, like diet, genetics, and the environment, on microbes in the gut," said PNNL's Janet Jansson, a corresponding author of the study. "It turns out that early life history and genetics both play a role."-Scientists studied more than 50,000 genetic variations in mice and ultimately identified more than 100 snippets that affect the population of microbes in the gut. Some of those genes in mice are very similar to human genes that are involved in the development of diseases like arthritis, colon cancer, Crohn's disease, celiac disease, and diabetes.-The abundance of one microbe in particular, a probiotic strain of Lactobacillales, was affected by several host genes and was linked to higher levels of important immune cells known as T-helper cells
. These results support the key role of the microbiome in the body's immune response, and suggest the possibility that controlling the microbes in the gut could influence the immune system and disease vulnerability.-"We know the microbiome likely plays an important role in fighting infections," said first author Antoine Snijders of Berkeley Lab. "We found that the level of T-helper cells in the blood of mice is well explained by the level of Lactobacillales in the gut. It's the same family of bacteria found in yogurt and very often used as a probiotic."-To do the research, the team drew upon a genetically diverse set of "collaborative cross" mice that capture the genetic variation in human populations. Scientists studied 30 strains of the mice, which were housed in two facilities with different environments for the first four weeks of their lives. The scientists took fecal samples from the mice to characterize their gut microbiomes before transferring them to a third facility.-The researchers found that the microbiome retained a clear microbial signature formed where the mice were first raised -- effectively their "hometown." Moreover, that microbial trait carried over to the next generation
, surprising the scientists.-"The early life environment is very important for the formation of an individual's microbiome," said Jian-Hua Mao, a corresponding author from Berkeley Lab. "The first dose of microbes one gets comes from the mom, and that remains a strong influence for a lifetime and even beyond." In brief, the team found that:

• Both genetics and early environment play a strong role in determining an organism's microbiome
• The genes in mice that were correlated to microbes in the gut are very similar to genes that are involved in many diseases in people
The researchers also found indications that moderate shifts in diet play a role in determining exactly what functions the microbes carry out in the gut. "Our findings could have some exciting implications for people's health," said Jansson. "In the future, perhaps people could have designer diets, optimized according to their genes and their microbiome, to digest foods more effectively or to modulate their susceptibility to disease.” Story Source-Materials provided by Lawrence Berkeley National Laboratory. -Journal Reference-Antoine M. Snijders, Sasha A. Langley, Young-Mo Kim, Colin J. Brislawn, Cecilia Noecker, Erika M. Zink, Sarah J. Fansler, Cameron P. Casey, Darla R. Miller, Yurong Huang, Gary H. Karpen, Susan E. Celniker, James B. Brown, Elhanan Borenstein, Janet K. Jansson, Thomas O. Metz, Jian-Hua Mao. Influence of early life exposure, host genetics and diet on the mouse gut microbiome and metabolome. Nature Microbiology, 2016; 2: 16221 DOI: 10.1038/nmicrobiol.2016.221 -Lawrence Berkeley National Laboratory. "Genes, early environment sculpt the gut microbiome." ScienceDaily. ScienceDaily, 28 November 2016. <www.sciencedaily.com/releases/2016/11/161128113752.htm>.

Solution- would appear that the more diet is of a fermented form the more likely the genetic code and the immune system will be intact as well this would be passed on to the next generation and if that generation would continue then this could again increase the life span of the next generation with less capacity to infect or break down the host body of that person
****************************************************************************
& Vegetables- Not Enough Vitamin C To Quell Insulin Resistance In Kids

by Bill Sardi

(OMNS, Dec 22, 2016) Vitamin C supplements may be needed to quell the rising problem of insulin resistance among grade-school aged children.[1] The advice that fruits and vegetables provide sufficient amounts of vitamin C is being questioned in a newly published study. Diabetes is of growing concern and has its roots in early life. Insulin resistance, where living cells don't adequately utilize insulin to produce cellular energy as they once did, is an early feature of diabetes. -Over 2000 children ages 9-10 years underwent blood tests and food intake surveys to determine their metabolic fitness. The strength of the study was that actual blood concentrations of vitamin C were obtained rather than estimations of vitamin C intake from foods. -Lower blood plasma vitamin C concentrations were associated with higher levels of insulin resistance; vitamin C supplement users achieved blood plasma levels that were more efficacious. Researchers concluded that maintenance of higher vitamin C blood levels, 30 micromole/Liter (µM) above the mean of about 90 µM was associated with "appreciably lower insulin resistance." -However, while there were individuals who exhibited greater than 90 µM blood plasma concentration of vitamin C, all six ethnic groups of children studied as a whole (Europeans, Blacks, East Indians, Pakistanis/Bangladeshis), averaged vitamin C blood concentrations below 90 µM. -While there were no cases of abject vitamin C deficiency reported (scurvy, with accompanying bleeding or hemorrhage), the groups of children in this study, that consumed about 80 milligrams of vitamin C from their daily diet, were all marginally deficient. -A lab test would likely say all of these children were within the "reference range" for vitamin C, which is deceptive. Since they were all deficient, they were all within the "normal but deficient range." Given that the optimal range is 120 µM or more, these children were far from achieving the optimal healthy range. -The study suggests 200 or more milligrams of vitamin C would be needed to achieve adequate blood levels of vitamin C to effectively reduce insulin resistance. Adults, who have larger bodies, will likely require more. And even then, supplemental vitamin C would have to be consumed throughout the day to maintain high blood levels as vitamin C is rapidly excreted within hours through urine flow. -Eating three oranges a day with 60 mg vitamin C per fruit would provide about 180 mg per day. It is obvious that most children aren't going to consume three oranges a day, or kiwis, or papayas, all which are vitamin C-rich fruits. Dietary supplements are in order. 

Cost of C 

"At 62 mg of vitamin C per orange, it takes eight oranges to equal the ascorbic acid in one single 500 mg tablet. Eight oranges can cost eight dollars. The vitamin C tablet can cost two cents. That means vitamin C supplements are four hundred times cheaper than eating right. If those oranges were only 25 cents each, their vitamin C still costs 100 times more than the supplement." 

- Andrew W. Saul 

The percentage of children who consumed vitamin C dietary supplements ranged from 5% to 23% in the six groups studied. Slow-release vitamin C pills were suggested by researchers as a way to help maintain blood levels. Another way is to include of bioflavonoids with vitamin C, which slows its absorption and helps maintain optimal levels.[2] 

An era of change

A few decades ago, the New York Times reported that supplementing with vitamin C produces nothing more than expensive urine. This finding was later corrected but never retracted or corrected in the news media. --A New York Times report published in 1981 declared: "The megadose mythology has more than 75 million Americans excreting the most expensive urine in the world, since most of the vitamins and minerals consumed in excess of what the body truly needs are rapidly eliminated." [3] -While the "most expensive urine in the world" tag has been indelibly etched in the public's mind in regard to vitamin C supplements for decades, no mention was made that water-soluble drugs are subject to the same fate. Drugs, priced far above what dietary supplements cost, would be even more "expensive." Yet vitamin C supplements taken in adequate doses are more efficacious than drugs at preventing diabetes, heart disease, stroke, and other progressive diseases.[4] -Nobel Prize laureate Linus Pauling was pilloried by some critics for his advocacy of mega-dose vitamin C. Only in recent times has it been revealed that mega-dose oral or intravenous vitamin C can raise vitamin C levels to the point where hydrogen peroxide is transiently produced to selectively kill cancer cells. Vitamin C therapy for cancer is now being reconsidered.[5] -Bottom line: don't be reticent to give your children extra vitamin C. Turning things around in modern medicine is going to take time. Even the investigators got things backwards when they cited earlier studies saying: "diabetes and insulin resistance were unlikely to be primary causes of low vitamin C concentrations." It's the other way around: low vitamin C levels induce insulin resistance. -(Health journalist Bill Sardi http://knowledgeofhealth.com/ is a radio host http://billsardihealthandwealthshow.com/ and author of over a dozen books.) 
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Nutritional Medicine is Orthomolecular Medicine

Orthomolecular medicine uses safe, effective nutritional therapy to fight illness. For more information: http://www.orthomolecular.org 

Find a Doctor

To locate an orthomolecular physician near you: http://orthomolecular.org/resources/omns/v06n09.shtml 
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Fast, efficient sperm tails inspire nanobiotechnology

Just like workers in a factory, enzymes can create a final product more efficiently if they are stuck together in one place and pass the raw material from enzyme to enzyme, assembly line-style. That's according to scientists at Cornell's Baker Institute for Animal Health, the first team to recreate a 10-step biological pathway with all the enzymes tethered to nanoparticles. They were inspired to study how nanoparticles could gain biological functions through the enzymes that drive sperm tails, which turn sugar into lactate and energy so quickly that sperm can speed along at five body lengths per second. -"Sperm have a highly efficient energy-producing system," said the study's lead author, Chinatsu Mukai, a postdoctoral research associate. In the Baker Institute laboratory of Alex Travis, associate professor of reproductive biology, Mukai and others had been studying metabolism and sperm function. Travis had the idea to mimic the way sperm tail enzymes are attached to a solid support in an attempt to achieve the same sort of efficiency on small human-made devices. In most cells, the majority of enzymes that carry out the process of turning sugar into energy, called glycolysis, are floating around, picking up the molecules they work on as they happen along. But in sperm, the enzymes that carry out glycolysis have special regions that attach the enzymes to a solid protein scaffold that lies just beneath the membrane covering the cell and runs most of the length of the tail. "Sugar comes in through the membrane, hits the enzymes immediately underneath, and then is processed and passed down the line, giving energy production in a high-throughput fashion," said Travis. The system Mukai, Travis and their team developed works in much the same way: The sugar molecule is processed from start to finish by enzymes attached to nanoparticles. Compared with enzymes floating free in solution, the tethered enzyme system processed glucose to the end product, lactate, more efficiently, leaving lower concentrations of intermediate products than the free-floating enzyme system. Getting a 10-step pathway to function with all the components tethered is an exponential increase over previous studies, which reported a maximum of two to three steps. If the work can be enhanced to be a net producer of energy, there could be a number of practical applications, Travis said. In sperm, the energy is used for swimming and the signaling that allows it to fertilize an egg, but in nanobiotechnology, the energy could be used to power devices that carry out a variety of jobs.
 "Imagine devices the size of blood cells, each holding a chemotherapy drug. If outfitted with this kind of engine, then the devices could make their own energy from sugar in the bloodstream. Using molecular pumps powered by that energy, the devices could kick out that drug cargo at defined rates, and specifically where it's needed, such as at the site
 of a solid tumor," said Travis. His team has already applied the concept of tethered enzymes in a device to detect signs of stroke or traumatic brain injury in blood samples, a technology that he and his lab are planning to commercialize. It may even represent a step closer to realizing the potential of artificial cells
, said Mukai. "You can't make an artificial cell without metabolic pathways, so this is progress in that direction," she said -The study was supported by a Pioneer Grant from the National Institutes of Health and published in the journal Angewandte Chemie Nov. 30.-Story Source-Materials provided by Cornell University. Original written by Merry R. Buckley. -Journal Reference-Chinatsu Mukai, Lizeng Gao, Jacquelyn L. Nelson, James P. Lata, Roy Cohen, Lauren Wu, Meleana M. Hinchman, Magnus Bergkvist, Robert W. Sherwood, Sheng Zhang, Alexander J. Travis. Biomimicry Promotes the Efficiency of a 10-Step Sequential Enzymatic Reaction on Nanoparticles, Converting Glucose to Lactate. Angewandte Chemie International Edition, 2016; DOI: 10.1002/anie.201609495 -Cornell University. "Fast, efficient sperm tails inspire nanobiotechnology." ScienceDaily. ScienceDaily, 2 December 2016. <www.sciencedaily.com/releases/2016/12/161202150714.htm>. 
****************************************************************************
Scientists have made a bizarre lifeform that bonds carbon to silicon

[image: image2.jpg]



Scientists have coaxed life to do something it has never done before: bond silicon to carbon. -You're probably already familiar with a few products products that use carbon-silicon, or organosilicon: glues, caulks, and pesticides, to name a few. -But the new biological trick, which was forcefully evolved in bacteria
, is safer and 15 times more efficient than synthetic, industrial chemistry at making organosilicons that are useful to industry and research. -This new bioengineering by Caltech researchers, described in the journal Science, may not improve the prospects of silicon-based alien life — contrary to a colorful illustration sent to members of the press (shown here) — but it could enable biologists to ask sci-fi-level questions.-"Why does life look the way it does? We can start asking, for the first time, what happens if you put silicon in place of carbon in living systems," Frances Arnold, a Caltech bioengineer and biochemist who co-authored the study, in a video about the work. -More immediately, the process could also revolutionize a whole class of chemistry that's useful in electronics, medicine, and other fields. 

Silicon and carbon are remarkably similar — to a point [image: image3.jpg]



Silicon atoms outnumber carbon atoms in the Earth's crust more than 1,000-fold, yet the two elements are remarkably alike, chemically speaking. In fact, they're stacked right atop one another on the Periodic Table. [image: image4.jpg]


 Yet life as we know it is organic, or based on carbon
 — from DNA to proteins to how it stores and uses energy. So why are we carbon-based and not silicon-based?  -Chemist Raymond Dessy, in a 2010 Scientific American article titled "Could silicon be the basis for alien life forms, just as carbon is on Earth?", explored this question in detail. First, he explained how similar silicon and carbon are: They have the same number of electrons (four) available for bonding. They bond easily with oxygen. And they can link up to form polymers,
 or long chains of molecules, with oxygen — a foundation to making DNA and other genetic material. -But the similarities essentially end there. -When silicon is burned, it forms solids like silicon dioxide, better known as silica or quartz
. Meanwhile, burning carbon compounds produces gases like carbon dioxide. 

So silicon, at least in the environment of Earth, "would pose disposal problems for a living system," Dessy said, since waste products couldn't dissolve or float away. They'd instead stick around and accumulate. -Silicon-silicon bonds are also twice as weak as carbon-carbon bonds, which causes all sorts of problems as they are linked up (compared to carbon).
 And there's a more complex aspect here related to chirality or "handedness" of molecules. Silicon generally doesn't form unique versions of the same molecule, but carbon often does — and that chemical diversity gives life a lot of room to play. -"The complex dance of life requires interlocking chains of reactions. And these reactions can only take place within a narrow range of temperatures and pH levels," Dessy wrote. "Given such constraints, carbon can and silicon can't." -Still, we don't know this for sure. There might be some environments where silicon-based life might exist. -Organosilicons could help researches probe the details of why life is carbon-based, and perhaps if there may be a chance out there in the universe. -"It's very hard to explore that, chemically, unless you have organisms that can make these bonds," Arnold said in a video. "[But] we're not actually trying to find life in rocks, we're more trying to put rocks in life." And doing so, Arnold said, could "promote new chemical reactions" that could help people on Earth. -Lately, scientists have found organosilicons a key material in developing new medicine, since — as close-but-not-quite cousins to carbon — they mimic yet don't replace the stuff in our bodies
, possibly aiding drug potency, release, and inhibition, as well as medical imaging technologies.  -However: "No living organism is known to put silicon-carbon bonds together, even though silicon is so abundant, all around us, in rocks and all over the beach," Jennifer Kan, a researcher in Arnold's lab and the study's lead author, said in a Caltech press release. -As a result, we rely on synthetic chemistry to make organosilicons. And it's expensive, requiring rare or precious elements like rhodium, iridium, and copper — atoms that can catalyze, or speed up, a chemical reaction. Unfortunately, those reactions also require dangerous halogenated solvents (which form toxic gases when exposed to air). -So Arnold, Kan, and their colleagues found a way to hack nature to get the job done more cheaply and safely, using a relatively new process called directed evolution. Directed evolution takes fast-growing bacteria (like Escherichia coli), mixes them with huge libraries of mutated genes (which might lend the bacteria new abilities), and shocks the mixture (to trick the bacteria into randomly incorporating the mutated genes). It then screens the billions of bacteria for the handful that do what researchers desire. --Altogether, it can take mere days to evolve microorganisms to do one's bidding. --Kan's team started with a bacteria called Rhodothermus marinus: an organism which lives in Icelandic thermal springs. The microbe has a well-studied, iron-based protein called "cytochrome c" which, the team discovered, could form carbon-silicon bonds. After a bit of time in their evolutionary torture chamber, a strain emerged that could make organosilicon compounds 12 times more efficiently than ordinary cytochrome c. But they kept evolving the bacteria, focusing on the mutated bits of DNA that seemed to make a difference. -Ultimately they created a new bacteria species — and a new, triply-evolved version of cytochrome c — that could forge organosilicons 15 times more efficiently than "the best synthetic catalysts for this class of reaction," they wrote in the study. It also worked to build 20 different organosilicons, using different starting chemicals. -Since R. marinus is tough to grow (it requires scorching temperatures), they migrated their genetic masterpiece into E. coli, which is commonly grown in the lab. And it worked nearly as well. 

"This iron-based, genetically encoded catalyst is nontoxic, cheaper, and easier to modify compared to other catalysts used in chemical synthesis," Kan said in the release. "The new reaction can also be done at room temperature and in water."-Hendrik Klare and Martin Oestreich, two chemists at Technische Universität Berlin who weren't involved in the study, wrote in a Science commentary that the study "closes a crucial gap between biological" and synthetic chemistry. -"The impact is unforeseeable, but it seems that we are a big step closer to potentially facilitating industrially relevant reactions," they wrote. 

***********************************************************************************
Synthetic cells are created to isolate genetic circuits

Synthetic biology allows scientists to design genetic circuits that can be placed in cells, giving them new functions such as producing drugs or other useful molecules
. However, as these circuits become more complex, the genetic components can interfere with each other, making it difficult to achieve more complicated functions.-- MIT researchers have now demonstrated that these circuits can be isolated within individual synthetic "cells,[image: image5.jpg]


" preventing them from disrupting each other. The researchers can also control communication between these cells, allowing for circuits or their products to be combined at specific times "It's a way of having the power of multicomponent genetic cascades, along with the ability to build walls between them so they won't have cross-talk. They won't interfere with each other in the way they would if they were all put into a single cell or into a beaker," says Edward Boyden, an associate professor of biological engineering and brain and cognitive sciences at MIT. Boyden is also a member of MIT's Media Lab and McGovern Institute for Brain Research, and an HHMI-Simons Faculty Scholar. -This approach could allow researchers to design circuits that manufacture complex products or act as sensors that respond to changes in their environment, among other applications [image: image6.jpg]


Boyden is the senior author of a paper describing this technique in the Nov. 14 issue of Nature Chemistry. The paper's lead authors are former MIT postdoc Kate Adamala, who is now an assistant professor at the University of Minnesota, and former MIT grad student Daniel Martin-Alarcon. Katriona Guthrie-Honea, a former MIT research assistant, is also an author of the paper.

Circuit control
The MIT team encapsulated their genetic circuits in droplets known as liposomes, which have a fatty membrane similar to cell membranes.
 These synthetic cells are not alive but are equipped with much of the cellular machinery necessary to read DNA and manufacture proteins.--By segregating circuits within their own liposomes, the researchers are able to create separate circuit subroutines that could not run in the same container at the same time, but can run in parallel to each other, communicating in controlled ways. This approach also allows scientists to repurpose the same genetic tools, including genes and transcription factors (proteins that turn genes on or off), to do different tasks within a network.
-"If you separate circuits into two different liposomes, you could have one tool doing one job in one liposome, and the same tool doing a different job in the other liposome," Martin-Alarcon says. "It expands the number of things that you can do with the same building blocks
."--This approach also enables communication between circuits from different types of organisms, such as bacteria and mammals.--As a demonstration, the researchers created a circuit that uses bacterial genetic parts to respond to a molecule known as theophylline, a drug similar to caffeine. When this molecule is present, it triggers another molecule known as doxycycline to leave the liposome and enter another set of liposomes containing a mammalian genetic circuit. In those liposomes, doxycycline activates a genetic cascade that produces luciferase, a protein that generates light.

Using a modified version of this approach, scientists could create circuits that work together to produce biological therapeutics such as antibodies, after sensing a particular molecule emitted by a brain cell or other cell.---"If you think of the bacterial circuit as encoding a computer program, and the mammalian circuit is encoding the factory, you could combine the computer code of the bacterial circuit and the factory of the mammalian circuit into a unique hybrid system,[image: image7.png]-
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" Boyden says.-The researchers also designed liposomes that can fuse with each other in a controlled way. To do that, they programmed the cells with proteins called SNAREs, which insert themselves into the cell membrane. There, they bind to corresponding SNAREs found on surfaces of other liposomes, causing the synthetic cells to fuse
. The timing of this fusion can be controlled to bring together liposomes that produce different molecules. When the cells fuse, these molecules are combined to generate a final product.
More modularity
The researchers believe this approach could be used for nearly any application that synthetic biologists are already working on. It could also allow scientists to pursue potentially useful applications that have been tried before but abandoned because the genetic circuits interfered with each other too much.--"The way that we wrote this paper was not oriented toward just one application," Boyden says. "The basic question is: Can you make these circuits more modular? If you have everything mishmashed together in the cell, but you find out that the circuits are incompatible or toxic, then putting walls between those reactions and giving them the ability to communicate with each other could be very useful."--Another possible application for this approach is to help scientists explore how the earliest cells may have evolved billions of years ago. By engineering simple circuits into liposomes, researchers could study how cells might have evolved the ability to sense their environment, respond to stimuli, and reproduce.-"This system can be used to model the behavior and properties of the earliest organisms on Earth, as well as help establish the physical boundaries of Earth-type life for the search of life elsewhere in the solar system and beyond," Adamala says.--Story Source-Materials provided by Massachusetts Institute of Technology. -Journal Reference-Katarzyna P. Adamala, Daniel A. Martin-Alarcon, Katriona R. Guthrie-Honea, Edward S. Boyden. Engineering genetic circuit interactions within and between synthetic minimal cells. Nature Chemistry, 2016; DOI: 10.1038/nchem.2644 --Massachusetts Institute of Technology. "Researchers create synthetic cells to isolate genetic circuits." ScienceDaily. ScienceDaily, 14 November 2016. <www.sciencedaily.com/releases/2016/11/161114143457.htm>.

********************************************************************

New process to create artificial cell membranes

The membranes surrounding and inside cells are involved in every aspect of biological function. They separate the cell's various metabolic functions, compartmentalize the genetic material, and drive evolution by separating a cell's biochemical activities. They are also the largest and most complex structures that cells synthesize.-- Understanding the myriad biochemical roles of membranes requires the ability to prepare synthetic versions of these complex multi-layered structures, which has been a long-standing challenge.-In a study published this week by Nature Chemistry, scientists at The Scripps Research Institute (TSRI) report a highly programmable and controlled platform for preparing and experimentally probing synthetic cellular structures.--"Layer-by-layer membrane assembly allows us to create synthetic cells with membranes of arbitrary complexity at the molecular and supramolecular scale," said TSRI Assistant Professor Brian Paegel, who authored the study with Research Associate Sandro Matosevic. "We can now control the molecular composition of the inner and outer layers of a bilayer membrane, and even assemble multi-layered membranes that resemble the envelope of the cell nucleus." Starting with a technique commonly used to deposit molecules on a solid surface, Langmuir-Blodgett deposition, the scientists repurposed the approach to work on liquid objects.--The scientists engineered a microfluidic device containing an array of microscopic cups, each trapping a single droplet of water bathed in oil and lipids, the molecules that make up cellular membranes. The trapped droplets are then ready to serve as a foundation for building up a series of lipid layers like coats of paint.
 The lipid-coated water droplets are first bathed in water. As the water/oil interface encounters the trapped droplets, a second lipid layer coats the droplets and transforms them into what are known as unilamellar or single-layer vesicles
. Bathing the vesicles in oil/lipid deposits a third lipid layer, and followed by a final layer of lipids that is deposited on the trapped drops to yield double-bilayer vesicles.

"The computer-controlled microfluidic circuits we have constructed will allow us to assemble synthetic cells not only from biologically derived lipids, but from any amphiphile
 and to measure important chemical and physical parameters, such as permeability and stability," said Paegel.- 

Story Source-Materials provided by The Scripps Research Institute. -Journal Reference-Sandro Matosevic, Brian M. Paegel. Layer-by-layer cell membrane assembly. Nature Chemistry, 2013; DOI: 10.1038/nchem.1765 --The Scripps Research Institute. "New process to create artificial cell membranes." ScienceDaily. ScienceDaily, 1 October 2013. <www.sciencedaily.com/releases/2013/10/131001131223.htm>.

*********************************************************************************

New methods could enable reprogramming of mammalian cells

Through the assembly of genetic components into "circuits" that perform logical operations in living cells, synthetic biologists aim to artificially empower cells to solve critical problems in medicine, energy and the environment. To succeed, however, they'll need far more reliable genetic components than the small number of "off-the-shelf" bacterial parts now available.--Now a new method developed by Assistant Professor Ahmad S. Khalil (BME), Professor James J. Collins (BME, MSE, SE) and collaborators at Harvard Medical School, Massachusetts General Hospital and MIT could significantly increase the number of genetic components in synthetic biologists' toolkit and, as a result, the size and complexity of the genetic circuits they can build. The development could dramatically enhance their efforts not only to understand how biological organisms behave and develop, but also to reprogram them for a variety of practical applications.-- Described in the August 2 online edition of Cell, the method offers a new paradigm for constructing and analyzing genetic circuits in eukaryotes -- or organisms whose cells contain nuclei, which include everything from yeasts to humans.[image: image8.png](@)
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 Instead of constructing these circuits with off-the-shelf parts from bacteria and porting them into eukaryotes, as most synthetic biologists do, Khalil and his collaborators have engineered these circuits using modular, functional parts from the eukaryotes themselves.----With funding from the Howard Hughes Medical Institute, the Defense Advanced Research Projects Agency and other sources, the research team built their synthetic genetic circuit parts from a class of proteins, known as zinc fingers, which can be programmed to bind desired DNA sequences            .
 [image: image9.jpg]


The modularity of the new parts enables a wide range of functions to be engineered, the construction of much larger and more complex genetic circuits than what's now possible with bacteria-based parts, and ultimately, the development of much more powerful applications.

"Our research may lead to therapeutic applications, such as the dynamic modification and control of genes and genetic networks that are important in human disease," said Khalil. Potential medical applications include stem cell therapeutics for a wide variety of injuries and diseases and in-cell devices and circuits for diagnosing early stages of cancer and other diseases. The new method may also equip groups of cells to perform higher--order computational tasks for processing signals in the environment in sensing applications."-Story Source-Materials provided by Boston University College of Engineering. Original written by Mark Dwortzan. Journal Reference-Ahmad S. Khalil, Timothy K. Lu, Caleb J. Bashor, Cherie L. Ramirez, Nora C. Pyenson, J. Keith Joung, James J. Collins. A Synthetic Biology Framework for Programming Eukaryotic Transcription Functions. Cell, 2012; 150 (3): 647 DOI: 10.1016/j.cell.2012.05.045 --Boston University College of Engineering. "Upgrading synthetic biology's toolkit: New method could enable reprogramming of mammalian cells." ScienceDaily. ScienceDaily, 2 August 2012. <www.sciencedaily.com/releases/2012/08/120802122512.htm>
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Effect of probiotic fermented milk and chlorophyllin on gene expressions and genotoxicity during AFB₁-induced hepatocellular carcinoma.

Manoj Kumar, Vinod Verma, Ravinder Nagpal, Ashok Kumar, Sanjeev K Gautam, Pradip V Behare, Chand R Grover, Praveen K Aggarwal


PMID 21963996 
Abstract

The aim of this study was to investigate the chemopreventive effect of probiotic fermented milk and chlorophyllin on aflatoxin B₁ (AFB₁) induced hepatocellular carcinoma. In vivo trials were conducted on 200 Wistar rats allocated to eight groups. Rats in the positive control group were given intraperitoneal injection of aflatoxin B₁ at 450 μg/kg body weight twice a week for 6 weeks. The rats were sacrificed and dissected at 25th week of the experiment, and comet assay was carried out in hepatic cells to assess the genotoxicity or DNA damage. The tumour incidence was decreased by approximately one-third than AFB₁ control group. The expression of c-myc bax, bcl-2, cyclin D1, p53 and rasp-21 genes was also studied. A significant (P<0.05) reduction in DNA damage was observed in probiotic fermented milk with chlorophyllin group as compared to aflatoxin B₁ control group. The c-myc, bcl-2, cyclin D1 and rasp-21 level was found to be highest in AFB₁ control group as compared to the treatment group. The results advocate the enhanced protective potential of probiotic fermented milk and chlorophyllin against AFB₁-induced molecular alterations in hepatic cells during carcinogenesis.. 
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The protective effect of chlorophyllin against oxidative damage and its mechanism.

Yan-lin Zhang, Li Guan, Pei-hua Zhou, Li-jun Mao, Zan-mei Zhao, Shu-qiang Li, Xi-xian Xu, Cui-cui Cong, Ming-xia Zhu, Jin-yuan Zhao


PMID 22943759 
Abstract

To investigate whether chlorophyllin could protect human umbilical vein endothelial cell (HUVEC) against oxidative damage by inducing the expression of heme oxygenase-1 (HO-1) and to explore the underlying mechanism.The cellular protection of chlorophyllin against oxidative damage was detected by cell-survival assay with flow cytometry. The level of free radicals was detected directly by electron spin resonance spectra. The induced expression of HO-1 was shown by RT-PCR, Western blot, immunofluorescence confocal laser microscopy and enzymatic activity test. Whether the activation of PI3K/Akt pathway was involved was detected by Western blot.Chlorophyllin could protect HUVEC against oxidative damage caused by H2O2 via scavenging the excessive free radicals. Chlorophyllin treatment could induce expression of HO-1 in a dose- and time-dependent manner. The activation of PI3K/Akt pathway was required in the induction of HO-1. LY294002, the specific inhibitor of PI3K, could suppress the activation of PI3K/Akt and the induced expression of HO-1 in a dose-dependent manner.Chlorophyllin shows cellular protection against oxidative damage by counteracting the excessive free radicals. Up-regulation of HO-1 expression plays a pivotal role in the protection of chlorophyllin, while the activation of PI3K/Akt signaling pathway is required in the induction of HO-1
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Inhibition of fried meat-induced colorectal DNA damage and altered systemic genotoxicity in humans by crucifera, chlorophyllin, and yogurt.

Daniel T Shaughnessy, Lisa M Gangarosa, Barbara Schliebe, David M Umbach, Zongli Xu, Beth MacIntosh, Mark G Knize, Peggy P Matthews, Adam E Swank, Robert S Sandler, David M DeMarini, Jack A Taylor


PMID 21541030 
Abstract

Dietary exposures implicated as reducing or causing risk for colorectal cancer may reduce or cause DNA damage in colon tissue; however, no one has assessed this hypothesis directly in humans. Thus, we enrolled 16 healthy volunteers in a 4-week controlled feeding study where 8 subjects were randomly assigned to dietary regimens containing meat cooked at either low (100°C) or high temperature (250°C), each for 2 weeks in a crossover design. The other 8 subjects were randomly assigned to dietary regimens containing the high-temperature meat diet alone or in combination with 3 putative mutagen inhibitors: cruciferous vegetables, yogurt, and chlorophyllin tablets, also in a crossover design. Subjects were nonsmokers, at least 18 years old, and not currently taking prescription drugs or antibiotics. We used the Salmonella assay to analyze the meat, urine, and feces for mutagenicity, and the comet assay to analyze rectal biopsies and peripheral blood lymphocytes for DNA damage. Low-temperature meat had undetectable levels of heterocyclic amines (HCAs) and was not mutagenic
, whereas high-temperature meat had high HCA levels and was highly mutagenic. The high-temperature meat diet increased the mutagenicity of hydrolyzed urine and feces compared to the low-temperature meat diet. The mutagenicity of hydrolyzed urine was increased nearly twofold by the inhibitor diet, indicating that the inhibitors enhanced conjugation. Inhibitors decreased significantly the mutagenicity of un-hydrolyzed and hydrolyzed feces. The diets did not alter the levels of DNA damage in non-target white blood cells, but the inhibitor diet decreased nearly twofold the DNA damage in target colorectal cells. To our knowledge, this is the first demonstration that dietary factors can reduce DNA damage in the target tissue of fried-meat associated carcinogenesis.Clinical Trials.gov NCT00340743. 

*************************************************************************
Lecithin enhances antimicrobial properties of the essential oil, eugenol

Lecithin, a natural emulsifier commonly used in processed foods, synergistically enhances the antimicrobial properties of the natural essential oil, eugenol, but only when applied in very small quantities. The research is published in Applied and Environmental Microbiology, a journal of the American Society for Microbiology.-- "This is the first time that lecithin has been shown to exhibit synergism in combination with a bioactive compound at a critical concentration," said corresponding author Federico M. Harte, PhD, associate professor of food science, Pennsylvania State University, State College, PA.-- The research began serendipitously. Lecithin had been known to improve the physical stability of essential oils in aqueous systems, including eugenol, which is derived from clove -"Our initial goal was to reduce the droplet size of eugenol using high pressure homogenization," said Harte. The purpose of shrinking the droplet size was to put each bacterium in contact with as many tiny eugenol droplets as possible. "In order to increase the antimicrobial power of eugenol, we thought it was better to have huge numbers of  droplets in contact with one bacterium than to have a single milliliter diameter droplet with only one point of contact with a bacterium," said Harte. When they failed to squeeze the droplets down to less than 100 nm, "we decided to add a small amount of lecithin with the hope of creating even smaller eugenol droplets," said Harte. (Emulsifiers reduce the size of droplets in target liquids.) At this point, the investigation seemed to go awry. Holding that size constant, they obtained antimicrobial activity that varied unpredictably, "suggesting high experimental error," said Harte From there, the investigators proceeded, keeping the eugenol content constant, while assaying different tiny amounts of lecithin, said Harte. These experiments demonstrated that at a critical concentration, lecithin synergistically increased eugenol's antimicrobial properties. The most obvious benefit from the research would be to use lecithin to boost the antimicrobial properties of natural components in foods, said Harte. More generally, "Our research shows that lecithin has bioactive properties that we have ignored until now. What are the consequences in terms of specific benefits or hazards for human beings is difficult to predict at this point." Harte plans to investigate the potential of lecithin to alter the permeability of mammalian cells, research that he emphasizes is fairly basic, but which could ultimately lead to biomedical applications. One very interesting possibility would be to change the permeability of the blood brain barrier, in order to enable passage of insoluble drugs. "But it's way too soon to make predictions," said Harte.Story Source-Materials provided by American Society for Microbiology. Original written by Joanna Urban. Cite This Page-- American Society for Microbiology. "Lecithin enhances antimicrobial properties of the essential oil, eugenol." ScienceDaily. ScienceDaily, 10 February 2017. www.sciencedaily.com/releases/2017/02/170210130957.htm>.

�7.5gram = 1.5 tsp – 100ml = 3 oz+


�Methods of extraction


�Indicating a good healthy supply of this strain Lactobacillales and mitigating genetic disruptors ( GMO –NANO-FREQUENCIES-POLLUTANTS-XENO ESTROGENS-PHYTO ESTROGENS-CHEMICALS- COSMETICS-CARCINOGENS INDUCING GENETIC CHANGES –OR A COMBINATION OF THESE DISRUPTORS)would sustain the immunes system to be able to repair and remove and restore to balance


�So this implies again if the generation prior would be deficient then the proceeding generation then may wind up compromised as a result of not being in the gut further opening them to infections –afflictions or compromise to being hit more with ill health and a genetic weakness


�This is already happening with the end result of being infected or afflicted with nanopoisoning and the assemblying process  and it’s replication attached to the genome cells tissues and even to the mitochondria


�Site- interesting way of saying targeting genetics or chromosomes or the actual operating system ~ this is such a misleading of facts when everyone who understands physiology and illness knows that the determined response is the cause not just treating the symptoms~what this is actually conveying is a targeting sequence to attack a condition rather then the cause and with this as well the danger to this is that if the program should be corrupted then there is a good chance that this tech would further corrupt the genetic code and further corrupt the immune system~ in essence what is going on is a control mechanism to regulate the immune system making it dysfunctional and incompetent by allowing something foreign to enter the host and target whatever the target is and this is as well a time bomb ~ if injected this can adhere to the dna and genetic code and into the mitochondria making this a termination devices as well~


�This is indicating that artificial cells are already in existence and to sell the idea to a ignorant population and usually the ideas are to push longevity or treatments ( never a cure)  


�NANO ENGINEERING


�The true definition of what organic is really –carbon based ~ meaning a non protein form of life or a non elemental form of life ~ carbon is in trees and coal ~silica is in rock and other inanimate objects doe not make them organic~ it makes them elemental


�Natural as well as Created through Labs


�The shit in pills and vitamins and some powders~ which the body is unable to break down ~ can accumulate in the body and translocate when on a nano scale ~ and can create a network by collecting with other silicates assembling and increasing in volume


�This is how it accumulates in the body due to the inability of the body to break it down and initially for chemtrail tech was using silicon but switched over to carbon~ graphene which is 3 times harder then diamond ( silica is far weaker) and virtually a superconductor without any imepdence  and is utilized more readily in quantum physics


�This is called a mimetic


�Producing Drugs and other useful materials~ the human body is now going to be used  as a manufactured lab to use nanogenetics to creat things in the body this is basically de humanize the human being and utilizing the person as an animate object not a living 


�This is basically copying the human cells with the myelin as a conductive and insulated material


�This is a weapon that can be introduced through a vaccine or even in  aerosol or capsulation with this nanoprograming on the genetic circuit you could easily assimilate or eradicate whoever you wanted to ~ this article is about militarizying tech to target a specific targets with specific parameters





�In the early research of nano poisoning we seen there was a bi tri attack on the immune system to overwhelm it so it could be infected and afflicted taking longer period of time to recover and to see the impact of vitality return due to the multilayering of nanopolymers who again had different circuitry or different pathogens to cause multiple compromises at one time~ this is the same tech 


�XNA –will introduce it self to the genetic codes and the RNA will be copied and as a result the immune system does not recognize the difference and the xna will now integrate with the RNA with a Trojan horse or a program or sub routine to interface with the program and to do what it is going to do


�This is a liposome being prepared in another way or a hydrogel with a lipid barrier


�unilamellar or single-layer vesicles


�Liposome


�This up to this point should be making you think how this can be weaponized and how it will be weaponized and how it is currently being weaponized  ~ via aerosols via chemtrails or via powdered grains or stored silos for the foods


�This disproves the theory of meat being cancerious at low cooking temperatures





