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Iceberg lettuce (Lactuca sativa L.) is a highly perishable product and it is considered one of the most popular minimally processed vegetables. Commercially available iceberg lettuce has a short shelf-life of 7 days at 7°C. Enzymatic browning is one of the main factors affecting product shelf life when oxygen is present in the packaging system. For this purpose, the aim of this work was (i) to investigate the decay kinetics of minimally processed iceberg salad following polyphenols and browning index evolution at different temperature (4°C, 8°C, 12°C); (ii) to evaluate the effect of salicylic acid on enzymatic browning. Minimally processed iceberg samples were stored at 4°C, 8°C, 12°C in air for 14 days. Samples treated with salicylic acid were stored at 8°C for 14 days. Polyphenols and browning index were evaluated by spectrophotometric analysis. The kinetics constant and activation energy (Ea) has been calculated by non-linear regression. The enzymatic browning was well described by a pseudo first order kinetic. The kinetic constant at reference temperature (8°C) was 0.00948 h-1 for polyphenols decay and 0.0184 h-1 for browning index. Ea for polyphenols and browning index were 83.21 kJ/mol and 63.49 kJ/mol, respectively. Salicylic acid showed a significant effect on enzymatic browning kinetic by delaying the evolution of the reaction during the first days of storage. 
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Introduction
Shelf-life can be defined as the period of time during which the food product will remain safe and will retain its desired sensory, chemical, physical, microbiological, and functional characteristics. The quality deterioration is a dynamic process in which different factor such as product composition, microbial population, temperature, relative humidity, light and package atmosphere interact (Koukounaras et al., 2006). Minimally processed vegetables produce deteriorates because of physiological ageing, biochemical changes and microbial spoilage, which may result in degradation of the colour, texture and flavour of the product. Fresh leafy vegetables have a short shelf-life since they are exposed to unfavorable postharvest storage conditions. In particular iceberg lettuce (Lactuca sativa L.) ca be considered a highly perishable product and it is one of the most popular minimally processed vegetables present on the market. Commercially available iceberg lettuce has a short shelf-life of 7 days at 7°C. During peeling and cutting operations, many cells are ruptured, and intracellular products such as oxidizing enzymes are liberated. Enzymatic browning is one of the main factors affecting product shelf life when oxygen is present in the packaging system. Polyphenol oxidase (PPO), found in most fruit and vegetables, is responsible for enzymatic browning of fresh horticultural products, following bruising, cutting or other damage to the cell. It can be divided into two phases: cresolasic activity, in which the monophenols are converted into o-diphenols, and catecholase activity, in which the o-diphenols are converted into o-quinones and melanoidins, responsible for the dark coloration of the food product. Nowadays, extend the postharvest life by chemicals is limited because of their negative impact on the environment and human being health. Therefore, its need to develop more safe and effective strategies for shelf life extension of minimmaly processed product (Mandal et al., 2009). Recently more attention is being paid to plant-based metabolites as anti-ripening and anti-microbial agents for sustenance of maximum postharvest quality of products. Salicylic acid (SA) is a group of phenolic compounds (Awad, 2013). SA has been reported to play an important role in regulating of many physiological processes (Zavala et al., 2017) and in controlling quality losses of horticultural crops in post - harvest. In addition it has been demonstrated that the use of SA in pre- and post-harvest period has been effective in maintenance of quality and extension of storage life for some horticultural crops such as banana (Srivastava and Dwivedi 2000), peach (Wang et al., 2006), pomegranate (Sayyari et al., 2017) and Chinese chestnut (Zhou et al., 2015). For this purpose, the aim of this work was (i) to investigate the decay kinetics of minimally processed iceberg salad following polyphenols and browning index evolution at different temperature (4 °C, 8 °C, 12 °C); (ii) to evaluate the effect of salicylic acid on enzymatic browning. 
Materials and methods
2.1. Materials
Iceberg lettuce (Lactuca sativa L.) was purchased from a local farm and brought to the laboratory within 1 h of the experiment. Sodium bicarbonate, Folin-Ciocalteu reagent, trichloroacetic acid (TCA) (≥99%), salicylic acid (≥99%), citric acid (99%) were purchased from Sigma-Aldrich Chemical Co. (St. Louis, MO, USA). All chemicals used for analyses were of analytical grade. 
2.2. Sample preparation, treatments and storage conditions 
The external leaves of lettuces were removed and the remain leaves were washed roughly under a tap water (8 ± 2°C) to remove any visible soil. The leaves were cut into 30 x 30 mm pieces, using a stainless-steel knife. The pieces were dipped into SA solution (2 mM) or in distilled water (control) for 60 sec at 10°C and then rinsed for 60 sec with distilled water and allowed to drip with a manual centrifuge for 2 minutes. 
All the samples were conditioned in air in refrigerated cell at temperatures of 4 °C, 8 °C, 12 °C for variable times. To avoid polyphenols oxidation due cutting and shredding, samples were rapidly frozen before each analysis, by plunging into liquid nitrogen. At different time interval the total phenol content and the browning index were determined. 
2.2.1. Total phenol content determination
The total phenol content (TPC) of minimally procced salad was determined according to a Folin-Ciocalteu method as described by Singleton and Rossi (1965). Briefly, 1 g of frozen samples were homogenized with 6% sodium bicarbonate (10 ml) for 1 min. The extract was then filtered using filter paper (Whatman, No. 2, Tokyo, Japan). 0.5 g of the supernatant was mixed with 2.5 ml of Folin - Ciocalteu reagent and 2 ml of sodium bicarbonate. The samples were incubated for 1h at 35°C and then for 1h at 6°C. The total phenolic content was spectrophotometrically measured by reading the Absorbance at 750 nm (Jasco V-550 UV/VIS Spectrophotometer, Japan). A standard curve of gallic acid was used to quantify the total phenolic content expressed as g Gallic acid equivalents (GAE eq) / g of fresh weight (FW). The estimation of total phenolic compounds in the samples was calculates as a mean value of three different replicates.
2.2.2. Browning index
Browning index (BI) was determined with the procedure described by Kim et al. (2014). Briefly, 1 g of frozen sample was diluted with tricloroacetic acid 2% (TCA) (25 ml), and incubated for 2 h at 30°C. The solution was then filtered using filter paper (No. 2, Whatman, Tokyo, Japan). The absorbance of the filtrate was measured at 420 nm on a spectrophotometer (Jasco V-550 UV/VIS Spectrophotometer, Japan).
2.2.3. Colour properties
The colour of the samples were evaluated using a colorimeter (Minolta CHROMA METER CR-300). The colour values of L (black/white), a*(redness/greenness) and b* (yellowness/blueness) were measured. A standard plate CR-200/CR-30 was used as standard. The total colour difference (E*) was calculated by equation 1: 
∆𝐸= ]			(1)
Where L = Lt -Lt0, a = a*t -a*t0, b = b*t -b*t0. The subscript letters t and t0 refer to the time of analysis and time zero respectively. The analysis was carried out on a single chromatic section, always measuring on the most extreme part of the leaf. The analyses were performed on three leaves stored inside a Petri dish. For each time, three replicas were made, and the results were reported as means ± deviation standard.
2.3. Data analysis
Anova analysis was conducted to estimate the effect of the time and temperature on quality indices (p < 0.05). The software SPSS v17.0 for Windows (SPSS, Milan, Italy) were used. 
The evolution of the quality indices versus time has been described by first order kinetic equation, such as: 
 			(2)
Where Q is the quality index; t is the time; K is the kinetics constant (h-1) of the qualitative parameter variation; n = order of the reaction (n=1).

Arrhenius equation has been used to describe the effect of temperature on kinetic constant:

			(3)
Where Ko  is the kinetic constant at reference temperature (T0); K is the kinetic constant (h-1); T is the absolute temperature (K), Ea is the activation energy (kJ mol-1) and R is the universal gas constant (8,31 J/mol*K).

The activation energy (Ea) was estimated by linear regression of eq. 3 
Results
Folin - Ciocalteu phenol content is used to obtain a crude estimate of the amount of phenolic groups present in minimally processed iceberg salad. The results showed that total phenolic content decreased during storage time from an initial value of 8  3 g GAE eq / g FW to an average value of 1.6  0.2 g GAE eq / g FW after a storage time of 200 h of storage. Data analysis showed a significant effect of time and temperature on phenolic content (p<0.05). 
Experimental data were described by a pseudo first order equation (Figure 1). At 12 °C the model well describes the experimental data, whereas at 4 °C and 8 °C there is a greater error. The kinetic constants at 4 °C, 8 °C and 12 °C, were 0,007  0.001 h-1, 0,009 0.001 h-1 and 0,011 0.006 h-1, respectively. The Arrhenius equation was applied for assessing the influence of temperature on the decay kinetic. The Ea allows to estimate the quality indices of food samples as function of temperature; The estimated Ea was equal to 83.21 kJmol-1 (Table 1). 


[bookmark: OLE_LINK7]Figure 1: (A) total phenol values expressed as g GAE eq/gFW; (B) total phenol values expressed as the ratio between the total phenol at time “t” (Q) and the total phenol at time zero (Qo), of iceberg lettuce vs storage time at 4°C (●), 8°C (■), and 12°C (▲). The points represent experimental data, while the lines represent the prediction by using the eq. 2. Error bars indicate ± standard deviation





Table 1: Kinetic constant (k) at different temperatures and activation energy (Ea) of total phenol oxidation
	T (°C)
	k (h-1)
	
	Ea (kJmol-1)

	4
	0.0072 0.001
	0.075 0.001
	83.21

	8
12
	0.0095  0.001
0.012  0.006
	0.075 0.001
0
	



The BI was affected by different temperature condition. As general trend, the BI increased by increasing temperature. At 4°C and 8°C, BI reached a value of 0.64  0.02 and 0.70  0.02 after 216 h of storage, respectively. At 12°C BI was equal to 0.800  0.004 after 100 h of storage. The increase of browning index is described by a pseudo first order equation, until the index value reached an equilibrium. No statistically differences were found between the kinetics of browning at 4 °C and 8 °C. For this reason, we made an average of the data and the kinetic constant at 6° has been estimated (Figure 2, Table 2).



Figure 2: (A) browning index (BI) values at 4 °C (●),8°C (■), and 12 °C (▲); (B) normalized BI respect to time zero (BI/BI0), of iceberg lettuce vs time during storage at 6°C (●), and 12°C (▲). The points represent experimental data, while the lines represent the prediction by using the eq. 2. Error bars indicate ± standard deviation
Table 2: Kinetic constant (k) at different temperatures and activation energy (Ea) of browning index 
	T (°C)
	k (h-1)
	
	Ea (kJmol-1)

	6
	0.014  0.001
	2.346
	63.49

	12
	0.024  0.006
	1.700
	



Salicylic acid showed an effect only for the first 96 h of storage. As general trend, total phenol content was higher when iceberg salad is washed with salicylic acid. It was almost constant up to 96 h then dramatically decreased assuming the same value of the samples washed in water. BI of the acid-washed iceberg is constant up to 96 h while at 216 h of storage its value was the same of the water-washed sample (Figure.3).










Figure 3: (A) effect of salicylic acid on polyphenols and (B) browning index during storage at 8 °C. ● water (control), ▲ salicylic acid. Value are given as mean  standard deviation. 
Colour properties
The colour analysis showed an increase in the colorimetric index a* and a decrease in the index b* (Table 3). However, the variability of the data was very high, so that these indices have not been considered as quality index parameters.
Table 3: a*, b* and L* values of minimally processed iceberg salad, with and without salicylic acid treatment over time. Value are given as mean  standard deviation.
	Time (h)
	Sample treatments
	a*
	b*
	L*

	0
	S.A
	-4.62  4.17
	13.39  5.66
	70.16  3.47

	48
	
	-6.95  -6.95
	9.21  9.21
	71.25  2.25

	96
	
	-7.02  4.67
	16.05  6.26
	68.29  3.87

	120
	
	-9.23  2.14
	8.97  8.97
	70.64  2.47

	168
	
	-3.88  3.62
	16.02  5.08
	68.29  4.28

	216
	
	-8.24  4.00
	15.21  6.64
	70.48  1.75

	336
	
	-9.01  2.26
	12.31  4.62
	69.17  3.97

	
	
	
	
	

	0
	Control 
	-6.16  3.16
	16.22  6.53
	66.46  2.07

	8
	
	-4.48  5.24
	17.67  7.00
	69.07  3.16

	16
	
	-0.91  0.98
	26.56  2.85
	73.51  3.06

	24
	
	-6.20  5.41
	16.50  8.47
	67.04  3.17

	48
	
	-9.90  6.43
	18.91  7.98
	71.85  4.40

	72
	
	-6.10  5.58
	14.20  6.11
	70.90  2.81

	96
	
	-8.73  6.43
	19.84  7.43
	65.58  3.70

	120
	
	-1.86  1.48
	5.74  2.58
	76.62  3.18


Conclusion 
Polyphenols and browning index can be used as a potential quality index for study enzymatic browning of iceberg lettuce. A pseudo first order kinetic model well described the evolution of the quality indices versus time. The effect of temperature was well explained by an Arrhenius type equation. The kinetic constant at reference temperature were 0.018  0.007 h-1 for browning index and 0.009  0.001 h-1 for polyphenols, respectively at 9 °C and 8 °C. Ea for browning index was 63.49 KJ/mol, and for polyphenols was 83.21 KJ/mol. Moreover, preliminary results showed that salicylic acid were able to reduce the quality decrement of the product during the first 96 h of storage at 8 °C.
Acknowledgments
We acknowledge the financial support by Ministry of Education University and Research (MIUR), with “Long life, High Sustainability” PRIN2012 project. 
The first author acknowledges the financial support by Ministry of Education University and Research (MIUR) in the frame of the National Operational Program ESF-ERDF Research and Innovation 2014-2020. 

References 
Awad R., Rehab M., 2013, Effect of post-harvest salicylic acid treatments on fruit quality of peach cv. Flordaprince during cold storage, Australian Journal of Basic and Applied Sciences, 7, 27-920.
Ayala-Zavala J.F.,Wang S.Y., Wang C.Y., González-Aguilar G.A., Srivastava M.K., Dwivedi U.N., Wang L., 2017, Effect of post-harvest salicylic acid treatments on fruit quality of peach cv. Flordaprince during cold storage, American Journal of Plant Sciences, 16, 42-637. 
Koukounaras A., Siomos A., Sfakiotakis E., 2006, 1-Methylcyclopropene prevents ethylene induced yellowing of rocket leaves, Postharvest Biology and Technology, 41, 11-109.
Mandal S., Mallick N., Mitra A., 2009, Salicylic acid-induced resistance to fusarium oxysporum f. sp. lycopersici in tomato, Plant Physiology and Biochemistry, 47, 49-642. 
Sayyari M., Valero D., Serrano M., 2017, Pre-storage salicylic acid treatment affects functional properties, unsaturated/saturated fatty acids ratio and chilling resistance of pomegranate during cold storage, International Food Research Journal, 24, 42-637. 
Singleton V.L., Rossi J.A., 1965, Colorimetry of total phenolics with phosphomolybdic-phosphotungstic acid reagents, American Journal of Enology and Viticulture, 16, 144–145.
Wang L., Chen S, Kong W, Li S, Archbold D.D., 2006, Salicylic acid pretreatment alleviates chilling injury and affects the antioxidant system and heat shock proteins of peaches during cold storage, Postharvest Biology and Technology, 41, 51-244.
Zhou D., Li L., Wu Y., Fan J., Ouyang J., 2015. Salicylic acid inhibits enzymatic browning of fresh cut chinese chestnut (Castanea mollissima) by competitively inhibiting polyphenol oxidase, Food chemistry, 171, 19-25.


12°C	0	8	16	24	32	48	56	72	100	120	168	216	1	0.85257908614548805	0.72689109813267549	0.61973214817324673	0.52837066854452686	0.38406793547942708	0.3274482894488342	0.23801924669912924	0.13620198575286244	9.1415560684102989E-2	3.5109785662637727E-2	1.3484542894574455E-2	8°C	0	8	16	24	36	48	72	96	120	168	216	1	0.86844501198108326	0.76285347249312363	0.67810128347058285	0.5812765597289743	0.5116509566162637	0.42558130213419099	0.38107561949202334	0.35806221483315015	0.34000888247568978	0.33518176140167755	4°C	0	24	48	72	100	120	168	216	1	0.78181762104905472	0.63270418566334963	0.53079487144908866	0.4519040406756708	0.41354637325729693	0.35878157464785471	0.33320185965801502	exp12	0	0.21414780786476961	0.23501069022073903	0.15418938363719475	0.14153100537257099	0.12956544740452433	5.598638939340321E-2	3.1315896030007881E-2	4.1840748750141481E-2	6.0159940280195182E-2	0	0.21414780786476961	0.23501069022073903	0.15418938363719475	0.14153100537257099	0.12956544740452433	5.598638939340321E-2	3.1315896030007881E-2	4.1840748750141481E-2	6.0159940280195182E-2	0	8	16	24	32	48	56	72	100	120	1	0.89623631728894881	0.78137651821862353	0.77133003448792936	0.6041385515069726	0.24381466486729644	0.21397510871195077	0.1772379667116509	0.17273954116059378	0.16209326735642521	exp8	0	5.5232965697272179E-2	3.3077369287632045E-2	0.13480588237978383	9.4340504529708755E-2	9.6912035087260706E-2	0.10253416580631369	7.7492090319996321E-2	3.5543651612467787E-2	5.3309236839213126E-2	0	5.5232965697272179E-2	3.3077369287632045E-2	0.13480588237978383	9.4340504529708755E-2	9.6912035087260706E-2	0.10253416580631369	7.7492090319996321E-2	3.5543651612467787E-2	5.3309236839213126E-2	0	8	16	24	36	48	72	96	120	168	216	1	0.94549867608120042	0.78993821712268308	0.7405119152691968	0.6	0.37775816416593117	0.41115033833480441	0.40556045895851717	0.40217711091497499	0.29920564872021183	0.36598999705795821	exp4	0	0.35650383552190884	0.15582423415432944	0.18817699678500685	0.13508392436489172	6.7361573318269113E-2	5.3353950870428414E-2	8.4382273328168944E-2	0	0.35650383552190884	0.15582423415432944	0.18817699678500685	0.13508392436489172	6.7361573318269113E-2	5.3353950870428414E-2	8.4382273328168944E-2	0	24	48	72	100	120	168	216	1	0.71282286412960416	0.70487543940088648	0.59727953538132361	0.36924957970349997	0.37872535534158652	0.37047226043099502	0.35656426715573902	Time (h) 


Q/Q0



12°C	1.6231467502235761	0.52927235764034897	0.45696744083414442	0.46451303896351026	0.52857241352046846	0.40550794449007421	0.189745927632401	0.26530612244897989	0.11544600509168119	0.13808015734819606	1.6231467502235761	0.52927235764034897	0.45696744083414442	0.46451303896351026	0.52857241352046846	0.40550794449007421	0.189745927632401	0.26530612244897989	0.11544600509168119	0.13808015734819606	0	8	16	24	32	48	56	72	100	120	7.5612244897959187	6.7766439909297054	5.9081632653061229	5.8321995464852616	4.5680272108843543	1.8435374149659864	1.6179138321995463	1.3401360544217686	1.3061224489795917	1.2256235827664397	8°C	0	8	16	24	48	72	96	120	7.7074829931972788	7.7188208616780036	7.3571428571428568	6.4357142857142859	2.9115646258503407	3.1689342403628125	2.9739229024943312	2.629251700680272	4°C	1.533390335998071	1.3993529639315239	0.296230971017728	0.4299291472825435	0.39763563217916709	0.33139709059295347	1	0	24	48	72	100	120	7.4183673469387754	5.2879818594104311	5.2290249433106579	4.4308390022675743	2.7392290249433109	2.8095238095238102	Time (h)


g GAE/g FW



0	0	0	6.137172196102799E-2	4.8393693754924826E-2	0.11254587015111667	2.7918979246695452E-2	1.9883848272716702E-2	8.8428383078955466E-2	7.4392506714696424E-2	0	0	0	6.137172196102799E-2	4.8393693754924826E-2	0.11254587015111667	2.7918979246695452E-2	1.9883848272716702E-2	8.8428383078955466E-2	7.4392506714696424E-2	0	8	16	24	32	48	56	72	96	120	168	216	1	1.0716660224197914	1.0698879010436801	0.91075389278429608	1.3071311404431867	1.4386714345418565	1.3730422499337385	1.5	1.6072120939926453	1.604579886546722	12°C	0	1.0811308559339991E-2	5.848268497795879E-2	8.9021199443328675E-2	1.6591155604162394E-2	6.0674560604201636E-2	4.7956284398111837E-2	0.1124004293401145	7.2399011828143969E-2	9.2794435678892562E-2	0	1.0811308559339991E-2	5.848268497795879E-2	8.9021199443328675E-2	1.6591155604162394E-2	6.0674560604201636E-2	4.7956284398111837E-2	0.1124004293401145	7.2399011828143969E-2	9.2794435678892562E-2	0	8	16	24	32	48	56	72	96	120	1	1.0893000804505228	1.1261872455902306	1.3184039576854265	1.331516192168682	1.4030331047898079	1.6270938149157677	1.6146299876322334	1.6873716694083889	1.7085529712659553	0	8	16	24	32	48	56	72	96	120	168	216	1	1.1221549567756566	1.2229930086015095	1.3062341063386074	1.3749490430813718	1.478497744270064	1.5171514563763508	1.5753999518921249	1.6363182568481458	1.6605725832572102	1.6778211828735932	1.6875239117912397	0	8	16	24	32	48	56	72	96	120	168	216	1	1.0635734454997858	1.1204109193783811	1.1712261365103656	1.2166571895808502	1.2935882899802873	1.3260543702260112	1.3810311121273038	1.4435197732713259	1.488175614376354	1.5428928312985914	1.5708361579730288	Time (h) 


BI/BI0



4°C	4.1606427566120263E-2	6.3931702562911363E-2	2.8895603920422321E-2	4.9435491074508148E-2	8.5951648767931876E-2	2.6027762955053279E-2	1.4312348980280387E-2	2.513280282375565E-2	4.1606427566120263E-2	6.3931702562911363E-2	2.8895603920422321E-2	4.9435491074508148E-2	8.5951648767931876E-2	2.6027762955053279E-2	1.4312348980280387E-2	2.513280282375565E-2	0	24	48	72	100	120	168	216	0.35401111111111105	0.40782222222222225	0.44642222222222222	0.47833333333333333	0.57452222222222227	0.64153333333333329	0.6462	0.64106666666666656	8°C	1.7418397043228624E-2	4.7376154339498966E-3	5.1383092766221902E-3	1.9398296030550977E-2	7.9596653335565884E-2	0	3.5897454258237114E-2	4.3322075460695907E-2	2.4395183950935873E-2	1.397714404145412E-2	1.7418397043228624E-2	4.7376154339498966E-3	5.1383092766221902E-3	1.9398296030550977E-2	7.9596653335565884E-2	0	3.5897454258237114E-2	4.3322075460695907E-2	2.4395183950935873E-2	1.397714404145412E-2	0	24	48	72	100	120	168	216	8	16	0.44348333333333334	0.49101666666666666	0.5180555555555556	0.68893333333333329	0.59024999999999994	0.65139999999999998	0.65728333333333333	0.66451666666666664	0.45871666666666666	0.46493333333333331	12°C	1.9352605337094344E-2	2.2035484850408703E-2	7.1058921821052111E-3	5.2013698338176408E-2	3.1224213064246817E-2	1.9357264881788103E-3	1.249223462499509E-2	3.6560031809695116E-2	4.7638686426522024E-3	1.1805224831968747E-2	3.1224213064246817E-2	1.249223462499509E-2	1.9352605337094344E-2	2.2035484850408703E-2	7.1058921821052111E-3	5.2013698338176408E-2	3.1224213064246817E-2	1.9357264881788103E-3	1.249223462499509E-2	3.6560031809695116E-2	4.7638686426522024E-3	1.1805224831968747E-2	3.1224213064246817E-2	1.249223462499509E-2	0	24	48	72	100	120	8	16	32	56	0.46263333333333329	0.60998888888888902	0.6491444444444443	0.74704444444444451	0.78070000000000006	0.79049999999999987	0.50398888888888893	0.52105555555555549	0.61605555555555547	0.75281111111111099	Time (h)

BI


water	1.186332662108394E-2	7.3059601915824418E-2	2.1023484810569541E-2	2.3971531469383758E-2	1.186332662108394E-2	7.3059601915824418E-2	2.1023484810569541E-2	2.3971531469383758E-2	0	48	96	216	0.4434833333333334	0.53681666666666661	0.59025000000000005	0.66451666666666676	salycilic acid	1.5514994738265222E-2	9.6345187019011829E-3	1.8781321164693356E-2	1.8501297919101732E-2	1.5514994738265222E-2	9.6345187019011829E-3	1.8781321164693356E-2	1.8501297919101732E-2	0	48	96	216	0.4820888888888889	0.4579111111111111	0.44425555555555557	0.66312222222222217	time (h)


BI 



salycilic acid	0.52916639261800447	0.3127772498659227	0.17610596910502521	0.52916639261800447	0.3127772498659227	0.17610596910502521	0	48	96	216	7.5907029478458066	6.9387755102040805	7.1938775510204085	3.0408163265306118	water	0	0.59369739054812043	0.64526119490984035	0	0.59369739054812043	0.64526119490984035	0	48	96	216	7.7074829931972788	2.9115646258503407	2.9739229024943312	2.8514739229024944	time (h)


𝜇g GAE/g FW
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