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Introduction
Aphid feeding causes major economic losses (van Emden & Harrington, 2007), as about 10% of the 4 700 species are pests (Blackman & Eastop, 2000). Aphids drain resources, transmit plant viruses that may cause harm exceeding that of direct feeding damage (Hogenhout et al., 2008), and coat leaves with honeydew, which reduces photosynthesis (Wood et al., 1988). As a consequence, aphid-plant interactions have been intensively studied and much research effort has been directed toward aphid feeding and excretion.
The whole feeding process, from initial plant contact to excretion of excess sugar, is economically and ecologically relevant. Aphids first place the mouthparts on the plant surface, then penetrate the plant epidermis with their stylets and probe cells (Powell et al., 2006). Probing aphids can acquire and transmit plant viruses (Pirone & Harris, 1977), but probing can also elicit plant responses (Jaouannet et al., 2014) and expose the otherwise stealthy nature of aphid feeding to the plant defence system (Züst & Agrawal, 2016). If the host is found suitable, aphids start sucking phloem, a sugar-rich but amino acid-deprived diet. Aphids evolved elaborate physiological adaptations to cope with this diet, for example, mechanisms for osmoregulation (Jing et al., 2016) and endosymbionts to provide essential amino acids (Douglas, 2015), but endosymbionts may also interfere with plant resistance (Chaudhary et al., 2014). Lastly, the excess sugar of the diet is excreted as honeydew. Honeydew is a valuable energy source for ants, and the ant-aphid mutualism is a keystone interaction in many ecosystems (Styrsky & Eubanks, 2007). Overall aphid feeding and excretion are interesting for basic and applied research. 
Feeding is, however, difficult to observe, as aphids do not move while inserting their stylets. A widely applied method to observe feeding is the electrical penetration graph (EPG) technique (McLean & Kinsey, 1964). By applying one wire on the aphid head and another one on a plant part, one can measure patterns in voltage changes. However, the analysis of these patterns is onerous. Although a machine-learning algorithm has been devised recently for one species (Willett et al., 2016), studies on other species still rely on manual identification, which limits the application of the EPG technique. Another way to measure feeding is to observe aphid movement by automatic video tracking (Kloth et al., 2015). This promising approach requires, however, a video tracking platform able to discriminate small movements. This need for specialized equipment probably has prevented this method from being widely used so far. We thus conclude that simpler and cheaper methods to track aphid feeding need to be developed..
Various attempts have been made to measure honeydew excretion as proxy for feeding. Honeydew drops can be directly counted (Schaefer, 1938), or collected on, e.g., cardboard sheets with wax paper (Auclair, 1958) or chromatography paper (Kunkel & Hertel, 1976). However, because the excreted honeydew is transparent, further staining with ninhydrin or silver nitrate may be needed (Kunkel & Hertel, 1976), a method that is described as extremely tedious (Paguia et al., 1980). Thus, an easily applicable method is needed to make either feeding or honeydew excretion more visible.
One notable technique that increased the visibility of feeding and honeydew excretion was the addition of neutral red as food colourant to a sugar solution (Mittler & Dadd, 1963). This method has recently been applied to study gene knockdown: aphids were fed a solution that contained dsRNA and neutral red or acridine orange as markers (Bilgi et al., 2017). Because the colourant stains the oesophagus and gut upon uptake, it was possible to separate aphids that fed on the diet from those which did not. This approach appears in principle to be a promising tool to study insect resistance, although it is currently limited by low ingestion and survival rates. Apart from this application, the idea of adding food colouring has been largely neglected. 
Neutral red was originally used to quantify feeding on artificial diets and to identify sugar as phagostimulatory substance (Mittler & Dadd, 1963). This finding and further studies led to the development of artificial diets, which are now available for several aphid species, such as Myzus persicae (Sulzer) (Dadd & Mittler, 1966) and Acyrthosiphon pisum (Harris) (both Hemiptera: Aphididae) (Auclair & Cartier, 1963; Febvay et al., 1988). Despite difficulties (van Emden, 2009), artificial diets have helped in studies of insecticide resistance (Sadeghi et al., 2009), insecticide uptake (Paula & Andow, 2016), and plant defence mechanisms (Cambier et al., 2001; Carrillo et al., 2011), but also unrelated topics such as diurnal rhythms (Joschinski et al., 2016) or alarm pheromone production (van Emden et al., 2014). The applicability of artificial diets might be further extended by adding colourants, but it is not known which colourants work in the considerably more complex diets. Here, we report the use of dyes that reliably colour diets for A. pisum and other species. We test the toxicity of the colouring on an original pea aphid diet (Febvay et al., 1988) as well as on an updated recipe that incorporates newer dietary studies.

Material and methods
Aphid rearing
We used a ‘medicago’ biotype of A. pisum (clone LL01, kindly provided by Gerard Febvay), which was originally collected in the Lusignan area in France (Auclair, 1978). In addition, we used a red local clone of A. pisum (collected in 2013 from Medicago sativa L. near Würzburg, Germany), M. persicae (collected in a greenhouse from Capsicum annuum L.), Macrosiphum euphorbiae Thomas (collected in a greenhouse from Lepidium spec.), and Aphis sedi Kaltenbach (collected from a wild growing Sedum spec.). Stock cultures of A. pisum were grown in low density on Vicia faba L., and A. sedi was reared on the host Sedum spec. plant from which it was collected. Myzus persicae and M. euphorbiae adults were kept on cut leaves of their host plant for 1 day before use. All plants and aphids were raised at 18 °C under long-day conditions (L16:D8 photoperiod). 

Diets and feeding technique
We used the artificial diet A0 by Febvay et al. (1988) with a sugar concentration of 20% (‘standard diet’, Table 1). This recipe is nearly 30 years old and does not reflect newer studies on aphid nutrition, so we also tested a simplified recipe, in which we incorporated several improvements that have been reported for A. pisum and other species (Table 1). Specifically, we removed ingredients which may not be needed, i.e., ornithine, ß-alanine, riboflavin, cholesteryl benzoate, p-amino benzoic acid, biotin, and pyridoxine. In addition, we replaced the metals by a single stock solution, and calcium citrate by ascorbic acid. To prepare 100 ml diet, 70 mg ascorbic acid was allowed to react with the metal solution first, whereas further 80 mg was directly added to the diet to compensate for losses by light degradation. Lastly, the order of the ingredients was adapted to that of van Emden & Harrington (2007).
To test food dyes, we fed both diets to A. pisum aphids. On the day before testing, we placed adult aphids on cut V. faba leaves to obtain newly born offspring. On the next day we removed the adults and reared the newly born aphid nymphs in Petri dishes (35 mm diameter) without lid, which we sealed with Parafilm M (Bemis Company, Neenah, WI, USA). After adding approximately 300 µl of diet, we placed another layer of Parafilm on top, thus squeezing the diet in between (Mittler & Dadd, 1963) and placed the Petri dishes in climate chambers at 18 °C and L16:D8 photoperiod. The diet was replaced twice per week.

Screening for candidate colourants
We screened 32 colourants systematically for their applicability in diets by feeding coloured standard diet to the A. pisum clone LL01. Using a low sample size of only two Petri dishes with 5 newly born nymphs each, we first tested each colourant in an undefined, low concentration (a few grains dye dissolved in 1 ml). We examined aphids and their honeydew 3-4 days later, and recorded whether the colourant has precipitated out of the diet, how many aphids were still alive, and whether the honeydew was coloured. Colourants that dissolved and did not kill aphids, but also did not colour honeydew, were tested again in up to two higher, still undefined concentrations. These higher concentrations were roughly between 2 and 10 times higher than the low concentration, depending on visual appearance of the solution and on solubility of the dye. This procedure inflates the rate of false negative samples, i.e., there might be more working dyes that we have missed due to low sample size or wrong concentrations. However, the procedure helped us select three candidate dyes quickly.

Toxicity tests on standard and improved diet
We measured the mortality of A. pisum LL01 over 13 days to assess the toxicity of the most promising colourant, Brilliant blue FCF (ready-for-use solution, 1.2% wt/vol with 85% purity; Ruth, Bochum, Germany). We reared 50 newly born aphid nymphs, distributed over five Petri dishes, on the standard diet, and 50 nymphs on coloured standard diet (0.8 mg ml-1). We counted the dead aphids daily, and used the data for a survival analysis (Cox’s proportional hazard model). 
We then fed improved diet (see Table 1) and coloured (0.65 mg ml-1) improved diet in two Petri dishes with five nymphs each. Additionally we tested the improved diet against the standard diet on a local clone on two Petri dishes with five nymphs each. We counted the dead aphids twice per week.
Because the concentrations of 0.8 mg ml-1 (standard diet) and 0.65 mg ml-1 (improved diet) caused high mortality after about 1 week (see Results), we tested a lower concentration in a subsequent experiment. Thirty aphids were reared individually on an improved diet with 0.125 mg ml-1 food colouring added. The aphids were observed for 13 days, with a single renewal of diet on day 8.

Tests on other species 
We placed nymphs of the four species A. pisum (five nymphs), M. persicae (five), M. euphorbiae (six), and A. sedi (seven) in four Petri dishes. We provided M. euphorbiae and A. sedi with standard diet + 0.25 mg ml-1 Brilliant Blue FCF on the same day, whereas A. pisum and M. persicae developed on standard diet to L4 before being fed with the colourant. We monitored whether aphids and their honeydew were coloured. 

Results and discussion
Simplified diet
Our method depends on an artificial diet, which was developed in the 1980’s (Febvay et al., 1988). Since the development of this diet, various studies on aphid nutrition demonstrated that some components may not be needed. Indeed, a diet for M. persicae (Mittler & Dadd, 1962), invented at nearly the same time as the precursor of ours (Auclair & Cartier, 1963), evolved in a different direction and uses a slightly different set of ingredients. Because the preparation of the artificial diet is a time-consuming process, we suggest several improvements that reduce diet complexity (Table 1). We concentrated on ingredients that are only needed in low quantities (e.g., biotin, riboflavin) or are difficult to dissolve (cholesteryl benzoate) and thus slow the preparation of the diet.
Specifically, we removed ornithine and ß-alanine, as these amino acids do not improve growth (Sasaki et al., 1991), and riboflavin, because it was proven harmful (Boisvert & Auclair, 1981). We additionally removed cholesteryl benzoate. Myzus persicae has been reared for 30 years without sterols (van Emden, 2009), and A. pisum can also survive over several generations on sterol-free diets (Akey & Beck, 1972; Bouvaine et al., 2012), potentially because they are provided by endosymbionts (Akey & Beck, 1972). Following this logic we removed biotin and pyridoxine, which are likely also provided by endosymbionts (Nakabachi & Ishikawa, 1999; Rao et al., 2015), and p-amino benzoic acid, which is not used in the M. persicae diet (van Emden & Harrington, 2007). Moreover, it was shown that higher levels of ascorbic acid are beneficial to aphid growth, especially if used as metal chelator (Mittler, 1976). We thus replaced calcium citrate and increased the concentration of ascorbic acid, simultaneously compensating for a loss by light degradation. Overall, we reduced the diet from 44 to 33 ingredients.
When we tested survival of A. pisum clone LL01 on the improved diet, none of the 10 aphids died in 13 days (Figure 1). Similarly, a local clone suffered no casualties on standard and improved diet over 13 days, so we conclude that the changes in diet do not affect survival into adulthood. However, we did not test whether the proposed changes reduce longevity or survival over several generations, as neither of the clones produces sufficient offspring on artificial diets.

Screening for candidate colourants
We fed 32 candidate colourants in undefined concentration to A. pisum to follow nutrient uptake, and to obtain visibly stained honeydew (Table 2). Eleven colourants did not dissolve in sufficient amounts on standard diet, but 20 out of 21 remaining colourants were visibly ingested by at least some aphids, though ingestion was variable and in most cases only a small section of gut or oesophagus was coloured. We suspect that the aphids were probing in these cases and did not ingest larger amounts of diet. Accordingly, 17 colourants caused high mortalities, so they were either toxic in the concentrations we used, or the aphids rejected the diet and starved. One further colourant stained neither the aphid gut nor the honeydew. The three remaining dyes – Brilliant Blue FCF (Figure 2), acid fuchsin, and blue dextran – coloured the whole reproductive tract and honeydew. Acid fuchsin caused some mortality within 3 days and was also toxic to M. persicae in another study (Bilgi et al., 2017). Although blue dextran was not fatal, it provided only a relatively light staining. Brilliant Blue FCF, on the other hand, provided strong colouring already in modest concentration and did not cause high mortality within the first 3 days. Hence, we identified Brilliant Blue FCF as the most promising marker of aphid feeding.

Toxicity tests
We tested Brilliant Blue FCF in more detail on A. pisum. When we exposed 50 aphids to a concentration of 0.8 mg ml-1, we found no effects on aphid health during the first 3 days (Figure 3). We observed that the aphids settled and fed on coloured diets as readily as on the standard diet, and the whole gut was coloured blue (cf. Figure 2). Hence, we conclude that in contrast to most other colourants, the aphids were not only probing on Brilliant Blue FCF, but used the coloured diet as food source. Eighty percent of the aphids survived also the next 3 days, but then mortality increased (Cox’s proportional hazard model: z = 5.46, P<0.001), and the L4 nymphs did not moult into adults. On an improved diet with Brilliant Blue FCF added in high concentration (0.65 mg ml-1), survival of 10 aphids decreased to a level similar to that on the standard diet (Figure 1). Hence the blue food colouring works equally well in the novel recipe, but very high concentrations deter feeding or affect the metabolism in both diets.
Because the high concentration caused mortality after 1 week, we reduced the colourant content to 0.125 mg ml-1, as this proved sufficient to visibly colour gut and honeydew. Because initial tests did not show any evidence for elevated mortality, we used this low concentration in a subsequent experiment with 30 individuals (Figure 1). Experimental constraints did not allow exchanging the diet for 1 week, and eight replicates became contaminated after 4 days. All of the remaining 22 aphids survived for 13 days. We thus recommend a concentration of approximately 0.1 mg ml-1 for most applications, except where particularly strong colouring is required.

Tests on other species 
Another agricultural pest species that is frequently used as model aphid is M. persicae (e.g., Ramsey et al., 2007). Because M. persicae has been reared with success on artificial diets (van Emden, 2009), we tested whether Brilliant Blue FCF can also be applied to this species. We provide proof of principle, as the colour stained both M. persicae and the excreted honeydew in a single replicate with five aphids (Figure 2B). Because the results are consistent with two more species we tested, A. sedi and M. euphorbiae (Figure 2C,D), we suggest that the food colouring is useful for any species that can live on artificial diets. Artificial diets have been tested on various species and polyphagous species were generally able to survive (Krieger, 1971; Wille & Hartman, 2008; Balvasi et al., 2009), whereas more specialized soldier-producing aphids have been difficult to rear (Shibao et al., 2002). We conclude that the colourant can likely be applied to a larger range of species, including several polyphagous pests.  

Applications
Our study was motivated by the need to quantify aphid activity (Joschinski et al., 2016). We required a visible estimate of feeding to study diurnal rhythms, but we think that a method to make ingestion and excretion visible is relevant for many researchers. For example, Cambier et al. (2001) determined the toxicity of two plant metabolites on artificial diets. The metabolites appeared to be strong feeding deterrents, as indicated by restlessness of the aphids and lack of honeydew excretion. Brilliant Blue FCF could facilitate such studies by colouring the honeydew, and by making the amount of ingested diet visible. Another study needed to identify successfully feeding aphids to study gene knockdown by RNA interference (Bilgi et al., 2017). Neutral red and acridin orange were used to mark aphids that fed dsRNA in simple sugar solution. Although the authors succeeded with this approach, 20-25% of the aphids died within 24 h and only 25-30% were visibly coloured. These results are in line with our study, which found that aphids are either intoxicated, or reject these colourants after initial probing and starve. Thus Brilliant Blue might also be a better candidate to trace gene knock down. These examples show that studies which require evidence of aphid feeding could profit from using Brilliant Blue FCF. Currently this method describes diet ingestion qualitatively, though a scoring system of the dye (Mittler & Dadd, 1963), or counting the amount of honeydew drops could yield semi-quantitative results.
We see further application of the colourant beyond those of feeding and plant resistance. Neutral red was found to stain the salivary sheath (Mittler & Dadd, 1963), so it may be used to track the location of aphid feeding in studies of virus transmission. Furthermore, the colourant also stains the honeydew. Hence, it might be possible to trace its fate, e.g., after being carried away by ants. However, we did not test these potential applications so far. 
Low concentrations of Brilliant Blue FCF did not interfere with feeding and are thus well suited as markers. However, in light of the observed dose-dependent mortality, we can not exclude that higher concentrations cause long-term effects on survival or reproduction. We do not consider such limits as major drawbacks though, because we mainly aim to support studies with a marker for feeding and excretion, and these behaviours are on the scale of hours rather than weeks. Furthermore, the use of artificial diets already limits feeding and excretion studies to shorter time scales due to the adverse effects on aphid health (van Emden & Harrington, 2007). Thus, we conclude that concentrations of 0.1 mg ml-1 can be safely used in studies taking up to 2 weeks, but that higher concentrations are only advisable if the experiment is limited to less than 3 days.

Conclusion
We have shown that Brilliant Blue FCF as diet supplement can colour ingestion and excretion in A. pisum as well as in other species. The colourant is also compatible with an improved diet that reduces preparation time. Because higher concentrations increase aphid mortality, we recommend a concentration of 0.1 mg ml-1 for most purposes. 
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Figure captions
Figure 1 Mean (+ SE) survival (%) of Acyrthosiphon pisum clone LL01 on improved artificial diet (see Table 1) without colourant (white), with 0.125 mg ml-1 Brilliant Blue FCF (light grey), and with 0.65 mg ml-1 colourant (dark grey). Twenty-two aphids were individually raised on diet with 0.125 mg ml-1, whereas in both of the other treatments we fed 10 nymphs in two Petri dishes (five per dish). NA, discontinued.

Figure 2 Four aphid species fed with Brilliant Blue FCF (0.25 mg ml-1 in standard artificial diet): (A) Acyrthosiphon pisum, (B) Myzus persicae, (C) Macrosiphum euphorbiae, and (D) Aphis sedi. All aphids were collected within 24 h after being born. Six nymphs of M. euphorbiae and seven A. sedi nymphs were directly transferred to blue diet, whereas five A. pisum and M. persicae nymphs were reared on standard artificial diets first. In all aphids the blue food colouring reversibly stains the aphid gut until the diet is excreted as blue honeydew.

Figure 3 Survival analysis of Acyrthosiphon pisum clone LL01 on standard diet. We raised 50 aphids on diet with 0.8 mg ml-1 Brilliant Blue FCF added (grey lines), and compared survival to 50 aphids that were raised on standard diet without colourant (black lines). Dashed lines indicate confidence intervals. 


[bookmark: _GoBack]Table 1 Recipes for 100 ml standard and improved diet. Ingredients were added in the order of the list. Differences between diets are marked with superscripts. Except for ascorbic acid the ingredient concentrations do not differ between diets
	Standard diet
	
	Improved diet

	
	Ingredient
	(mg)
	
	
	Ingredient
	(mg)

	
	Sucrose
	20 g
	
	
	Sucrose
	20 g

	
	Alanine
	178.71
	
	2
	KH2PO4
	250.00

	1
	ß-Alanine
	6.22
	
	2
	MgSO4 7H20
	242.00

	
	Arginine
	244.90
	
	2
	Tyrosine
	38.63

	2
	Asparagine H20
	298.55
	
	2
	Asparagine H20
	298.55

	2
	Aspartic acid
	88.25
	
	2
	Aspartic acid
	88.25

	
	Cysteine
	29.59
	
	2
	Tryptophan
	42.75

	
	Glutamic acid
	149.36
	
	
	Alanine
	178.71

	
	Glutamine
	445.61
	
	
	Arginine
	244.90

	
	Glycine
	166.56
	
	
	Cysteine
	29.59

	
	Histidine HCl H2O
	136.02
	
	
	Glutamic acid
	149.36

	
	Isoleucine
	164.75
	
	
	Glutamine
	445.61

	
	Leucine
	231.56
	
	
	Glycine
	166.56

	
	Lysine HCl
	351.09
	
	
	Histidine HCl H2O
	136.02

	
	Methionine
	72.35
	
	
	Isoleucine
	164.75

	1
	Ornithine HCl
	9.41
	
	
	Leucine
	231.56

	
	Phenylalanine
	294.53
	
	
	Lysine HCl
	351.09

	
	Proline
	129.33
	
	
	Methionine
	72.35

	
	Serine
	124.28
	
	
	Phenylalanine
	294.53

	
	Threonine 
	127.16
	
	
	Proline
	129.33

	2
	Tryptophan
	42.75
	
	
	Serine
	124.28

	2
	Tyrosine
	38.63
	
	
	Threonine
	127.16

	
	Valine
	190.85
	
	
	Valine
	190.85

	1
	Calcium citrate
	10.00
	
	3
	L-Ascorbic acid
	80.00

	1
	Cholesteryl benzoate
	2.50
	
	2
	Thiamine HCl
	2.50

	2
	MgSO4 7H20
	242.00
	
	2
	Nicotinamide
	10.00

	1
	p-Amino benzoic acid
	10.00
	
	2
	Folic acid
	1.00

	3,4
	L-Ascorbic acid
	100.00
	
	2
	Calcium panthothenate
	5.00

	1
	Biotin
	0.10
	
	2
	i-Inositol anhydrous
	42.00

	2
	Calcium panthothenate
	5.00
	
	2
	Choline chloride
	50.00

	2
	Choline chloride
	50.00
	
	4
	CuSO4 5H20
	0.47

	2
	Folic acid
	1.00
	
	4
	FeCl3 6H2O
	4.45

	2
	i-Inositol anhydrous
	42.00
	
	4
	MnCl2 4H2O
	0.65

	2
	Nicotinamide
	10.00
	
	4
	NaCl
	2.54

	1
	Pyridoxine HCl
	2.50
	
	4
	ZnCl2
	0.83

	1
	Riboflavin
	0.50
	
	3,4
	L-Ascorbic acid
	70.00

	2
	Thiamine HCl
	2.50
	
	
	KOH             
	pH adjusted to 7.5

	4
	CuSO4 5H20
	0.47
	
	
	
	

	4
	FeCl3 6H2O
	4.45
	
	
	

	4
	MnCl2 4H2O
	0.65
	
	
	
	

	4
	NaCl
	2.54
	
	

	4
	ZnCl2
	0.83
	
	
	
	

	2
	KH2PO4
	250.00
	
	
	

	
	KOH                  pH adjusted to 7.5
	
	
	


1Ingredient removed.
2Ingredient reordered.
3We increased the concentration of ascorbic acid and used it as metal chelator. Eighty mg was added directly, whereas 70 mg was allowed to react with metal solution prior to use.
4Metals were dissolved in single non-concentrated solution and mixed with 70 mg ascorbic acid.
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Table 2 Effects of the colourants on Acyrthosiphon pisum. All colours were tested on 10 nymphs on standard diet in undefined concentrations. Additives, which were negative but caused low mortality (mortality 1) were repeated in higher, still undefined concentration (mortality 2 and 3)
	Colourant
	Company
	Solubility
	Petri dishes coloured honeydew
	Mortality (%)

	
	
	
	
	1
	2
	3

	Brilliant Blue FCF
	Ruth1
	High
	2
	0
	0
	30

	Blue Dextran
	Sigma
	High
	2
	0
	0
	0

	Acid fuchsine
	Waldeck
	High
	2
	30
	10
	 

	Aniline Blue WS
	Merck
	High
	2
	100
	
	 

	Mucicarmine
	Bayer
	Low
	1
	50
	
	 

	Borax carmine
	Riedel-de Häen
	High
	1
	100
	
	 

	Astra blue
	Waldeck
	High
	0
	0
	0
	 

	Rose Bengal
	Waldeck
	High
	0
	0
	100
	 

	Naphtol Blue Black
	Aldrich
	High
	0
	10
	100
	 

	Acridine orange
	Ferak
	High
	0
	80
	
	 

	Trypan blue
	Merck
	High
	0
	80
	
	 

	Azure II
	Merck
	High
	0
	90
	
	 

	Coomassie Brilliant Blue
	Ferak
	High
	0
	90
	
	 

	Toluidine blue
	Merck
	High
	0
	90
	
	 

	Bromocresol green
	Riedel-de Häen
	High
	0
	100
	
	 

	Bromophenol blue
	Riedel-de Häen
	High
	0
	100
	
	 

	Eosin Y
	Merck
	High
	0
	100
	
	 

	Janus green B
	Merck
	High
	0
	100
	
	 

	Light Green SF yellowish
	Waldeck
	High
	0
	100
	
	 

	Orange G
	Waldeck
	High
	0
	100
	
	 

	Safranin O
	Merck
	High
	0
	100
	
	 

	Celestine Blue
	Chroma
	Medium
	0
	0
	40
	 

	Caerulein S
	Kepec
	Medium
	0
	100
	
	 

	Basic fuchsine
	Fluka
	Low
	0
	0
	100
	 

	Haematoxylin
	Ferak
	Low
	0
	0
	100
	 

	Cresyl violet
	Sigma
	Low
	0
	0
	0
	0

	Methyl orange
	NA
	Low
	0
	0
	
	 

	Neutral red
	Merck
	Low
	0
	0
	50
	60

	Nile blue
	Aldrich
	Low
	0
	0
	0
	10

	Nuclear fast red
	Merck
	Low
	0
	20
	
	 

	Bismarck brown
	Kepec
	Low
	0
	50
	0
	50

	Carmine
	Roth
	Low
	0
	90
	 
	 


1Bought as ready-made solution, 1.2% wt/vol with 85% purity; Ruth, Bochum, Germany
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