Revision Notes
We are truly grateful to the editors’ patience and the reviewers’ critical comments and thoughtful recommendations. Based upon these comments and recommendations, we have made careful modifications on the manuscript of “Degradation of Chlorpyrifos in contaminated soil by Immobilized Laccase”. All changes made to the manuscript were highlighted in green colour. We have also responded point by point to the reviewers’ comments as listed below with clear indications of the line numbers of the revised manuscript.
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Responses to the comments from reviewers
Responses to the comments from both two reviewers were presented as below. We appreciate the reviewers for their thoughtful and thorough reviews. It is expected that we would have addressed all of their concerns.
Reviewer #1:
(1)P. 3, Line 86: Put the sentence Chlorpyrifos [O,O-diethyl-O-(3,5,6-trichloro-2 pyridinyl) phosphorothioate] (CPF) into the new passage.

Response: As suggested, the authors have added the sentence into Line 82.
(2)P. 5, Lines 134-138: The paragraph relating to fortification of soil with pesticide is quite confused written. In addition, the beginning of the first sentence is missing. How the soil is prepared before spiking with chlorpyrifos? After sampling was it dried in the air, or ...?
Correct all!

Response: As recommended, the authors have revised the paragraph between Lines 128-133 as followings: ‘After sampling, the soil was filtered through 20 mesh at room temperature for use. Weighing accurately chlorpyrifos into 500ml of volumetric flask, making up to the mark with water and shaking thoroughly. Then taking certain volume of above solution into 300g soil with zero background and then water was put in order to fully mix the solution and soil. After the mixture was completely dry, the artificial chlorpyrifos contaminated soil was prepared. 15g soil was took out and made into 1:3 of slurry with 45ml water for use each time.’
(3)P. 6, Line 165: Instead of contaminated soil put soil fortified (or contaminated) with chlorpyrifos. For method description, passive construction is commonly used (example instead of ... then put ... you can say ...then it was used...
Response: As recommended, the authors have revised the paragraph between Line 167-169 as followings:‘15g soil containing chlorpyrifos was weighed into 45ml water, then immobilized laccase was put in the slurry. The degradation conditions were set to 25℃ and 120r/min, and the degradation rates of chlorpyrifos were determined every 8h.’
P. 6, Lines 169-170: Correct all passage! What is Methyl alcohol: distilled water =90:10?. Or Speed: 1.0ml•min-1, Sample size: 10μm, Time:6min, UV wavelength: 300nm, Temperature: room temperature. 170? You can say: As the mobile phase, methyl alcohol: distilled water =90:10 was used. And so on.Please correct.

Response: As recommended, the authors have revised the paragraph between Lines 171-173as followings：‘Mobile phase was prepared with methyl alcohol and distilled water (9:1, v/v). UV wavelength was set to 300nm at room temperature. The sample size was 10um at a rate of 1.0ml/min and the retention time was 6min. ’
P. 10, Line 230: In my opinion, at least one sentence is missing before this segment, because the application of chlorpyrifos is for the first time mentioned. For example: The efficiency of immobilized laccase was tested on the soil remediation… or something similarly.
Response: As recommended, the authors have revised the paragraph between Lines 218-220 as followings：‘The efficiency of immobilized laccase was tested on the soil remediation，showing good treatment effect. After immobilization, the degradation ability of laccase was significantly improved.’

(6)P. 10, Lines 231-235: … after 48h from what? I suppose that it was time of chlorpyrifos exposure to the laccase. Please be precise. Then you said that free laccase had good degradation ability at the beginning of the experiment. It is a little confusing for me. I suggest that at the beginning of this segment you must say into one-two sentence what did you do in the experiments with chlorpyrifos. In that way, everything will be clear and unambiguous.
Response:As recommended, the authors have revised the paragraph between Lines 220-222 as followings：‘When exposed to chlorpyrifos in laccase time up to 48 hours or more，the degradation rate of chlorpyrifos could reach 70% . As a control, the experiment of the degradation of contaminated soil by free laccase and blank carrier was also provided. ’

P. 11, Line 252 and P. 12, Line 260: The value of pH … and Besides in the 15℃ … (pH and temperature of what?). As it was mentioned before, you must be precise.

Response: As recommended, the authors have revised the paragraph between Lines 246-247 and between Lines 258-259 respectively as followings：‘As shown in Fig.9, the degradation rate of free laccase decreased sharply with the variation of pH.’,‘With the increase of temperature, the degradation rate of both immobilized laccase and free laccase showed an increasing trend within the range of determination(p＜0.05).’
P. 12, Line 270: The sentence: Previous studies have showed that different immobilized methods have different process,.. (Please be precise, because I do not understand what you want to say.) The next sentence (This experiment… - Do you think on the experiment presented in this paper?) Please,correct all segment, because it is not quite clear for me what do you what to say.

Response: As recommended, the authors have revised the paragraph between Lines 268-272  as followings:‘ The immobilized method that this study adopted was embedding – crosslinking method, and the appropriate conditions of this method were as below: the concentration of sodium alginate was 3%, the concentration of glutaraldehyde was 1%, the corsslinking time was 6h，the volume of crude laccase was 60ml, and the immobilized time was 4h. ’ and  removed Lines 272-275 ‘ The pesticide residues in soil for a long time will destroy the microbial structures of soil, it is not conducive to the growth of crops. The experiments of repairing the contaminated soil can't ignore the actual environment, and the choice of degradation conditions will be as far as possible close to the application conditions.’in the manuscript.
Reviewer #2:
To evaluate the degradation efficiency of immobilized laccase to chlorpyrifos in soil. The author set the reaction system consisting of soil and water, but not in soil only, which could not simulate in actual situation in soil in-site remediation. To achieve this purpose, both immobilized and non-immobilized laccase should be respectively administrated in soil directly, and the content of chlorpyrifos in soil should be analyzed.

Response: The authors used the method of ex-situ remediation of soil in the laboratory to simulate the contaminated soil study. The focus of on-going work is to apply it in situ remediation of the soil in the actual soil.
In the result of immobilized time vs the activity of immobilized laccase, I can’t see any significant difference among these time point. Immobilized laccase activity seems to achieve a potent high level in the beginning of immobilization, which is not reasonable. So time point sitting within 24 hours (such as 0, 15, 30, and 45 min) are necessary for this assay. Furthermore, the control of 0 time point is not negligible.

Response: The authors set the goal is to examine whether the longer the immobilized laccase activity is higher. But according to the experimental results, it was found that there was no significant difference. So that immobilized time is not the main factor influencing the enzyme activity. For this reason, it was not necessary to carry out the experiment under the influence of this factor.
In the experiments of initial concentration, PH, and temperature influent the degradation rate, as well as the results showed in Fig 8, Fig 9, and Fig10, controls such as free laccase and carrier must be settled, which are necessary to evaluate the advantage of immobilized laccase compared with non-immobilized laccase.
Response:As recommended,the author has added the corresponding data in the Fig8,Fig9, Fig10, and has carried on the description between Lines 233-241，246-253，258-262 respectively as followings:‘Under the conditions of different initial concentration of chlorpyrifos, the abilities of immobilized laccase and free laccase degrade chlorpyrifos were different(p＜0.05). When the initial concentration of chlorpyrifos was less than 100 mg/ml, with the increasing concentration of contaminants, the degradation ability of immobilized laccase was increasing. And the degradation rate was maximum when the concentration was 100 mg/ml. When the initial concentration reached 120 mg/ml, the degradation rate of contaminant had small decline, and the degradation rate had significantly reduced in the 200 mg/ml. It might be due to high concentration of chlorpyrifos would inhibit the catalytic function of laccase in a certain extent.’,‘As shown in Fig.9, the degradation rate of free laccase decreased sharply with the variation of pH. However, the value of pH had little influence on the immobilized laccase, leading to gentle degradation rate. Based upon the SPSS analysis, the influences of immobilized laccase and  free laccase on pH had significant difference (p<0.05).It is possible that the circumstance that produced by immobilization played a role in the protection of the laccase.When the value of pH was 7,the degradation rate was optimum. Therefore, it can be deduced that the neutral condition was the ideal one for the degradation of chlorpyrifos, compared with acidic and basic conditions.’,‘With the increase of temperature, the degradation rate of both immobilized laccase and free laccase showed an increasing trend within the range of determination(p＜0.05). By comparing the data of degradation rate, it can be concluded that when the temperature was 30℃, the degradation rate of chlorpyrifos was higher, and it might mean that the normal outdoor environment was suitable to degrade chlorpyrifos.’
Detail information of the “white-rot fungi” used in this study and detail description in preparation of “crude laccase” must be supplied in methods parts, since these information is necessary for any reader to reproduce these experiments.

Response: As recommended, the authors have revised the paragraph between Lines 135-141as followings：‘Certain quality of straw (It’s about 3cm long) was weighed into conical flask, then some water was added to soak for a day. It was sterilized at high temperature and high pressure for 30min, and used as raw material of producing enzyme culture medium till cooling. Grafting white-rot fungi(Lenzites betulinus) into above culture medium, and fostering it in incubator at a temperature of 26℃, then adding 100ml aseptic abstract liquid and soaking-draw 24h at a condition of 26℃ and 120r/min. It was centrifuged for 15min at 4000r/min to remove rope and solid impurity. Taking the supernatant as crude laccase abstract liquid. ’

In all the results and figures, P value should be indicated and labeled. Appropriate statistical methods should be described.

Response:As recommended, the authors have revised the Lines 225，234，249，259, respectively as followings:‘However, through the SPSS analysis(p＞0.05）, in the case of temperature as the test treatment, the difference between the immobilized laccase and free laccase is not significant.’,‘Under the conditions of different initial concentration of chlorpyrifos, the abilities of immobilized laccase and free laccase degrade chlorpyrifos were different(p＜0.05).’,‘Based upon the SPSS analysis, the influences of immobilized laccase and  free laccase on pH had significant difference (p<0.05).’,‘With the increase of temperature, the degradation rate of both immobilized laccase and free laccase showed an increasing trend within the range of determination(p＜0.05).’.
In the Methods part, the authors said to determine both free laccase activity (line 143) and immobilized laccase activity (line 157) with HPLC. I just wonder that how to test the laccase activity with HPLC assay? Is it a miswriting or not?

Response:As recommended, the authors have revised the paragraphs between Lines 146-148 and 160-162 as followings:‘ Taking the reaction solution into HPLC and starting the reaction at 28 oC, then increasing the absorbance during 3 min at 420 nm .Measured value was used to calculate the free laccase activity.’,‘As well as determination of free laccase activity, the increase in absorbance during 3 min at 420 nm.Measured value was used to calculate the immobilized laccase activity. ’.
Results from Fig2, Fig3, Fig4, Fig5, and Fig 6 are simple, so they should be combined into one.

Response: As recommended, the author has synthesized a piece of Fig2, Fig3, Fig4, Fig5, and, Fig 6, and  the results were integrated between Lines 180-208 as followings：‘ 

The influence of sodium alginate and glutaraldehyde concentration on the immobilized laccase

According to Fig.2, it can be seen that, with the increasing of the concentration of sodium alginate, the activity of immobilized laccase rose at first, and then decreased, finally the peak appeared at 3%. The possible reasons were that when the concentration was less than 3%, the immobilized laccase was insecure, and the free laccase was easy to escape from the carriers. But when the concentration was more than 3%, the high concentration led the membrane structure of carrier surface to denseness, and the activity of immobilized laccase would not be very good in this case. So the study chose 3% as the suitable concentration of sodium alginate.
Accoding to Fig.3, it can be known that, the activity of immobilized laccase increased as the concentration of glutaraldehyde was below 1.0%. After the concentration was more than 1.0%, the activity of immobilized laccase began to decline. The reason might be related to that, if the concentration of crosslinking agent was too low, the crosslinking would not be complete and it leaded to the low activity of immobilized laccase. But if the concentration was too high, it was easy to form a tight network on the carrier surface, and the tight network would hinder the reaction between the laccase and substrate. Therefore, the study determined the appropriate concentration of glutaraldehyde was 1.0%.
The influence of corsslinking time and  immobilized time on the immobilized laccase

Like the concentration of crosslinking agent, the crosslinking time also affected the activity of immobilized laccase to some extent. Based upon the Fig.4, with lengthening the crosslinking time, the activity of immobilized laccase increasing, and the crosslinking reached suitable degree the after 6h, at this moment the space structure of carrier was dense, so 6h was chosen as the appropriate corsslinking time. 

The combination between free laccase and carrier was somehow related to the immobilization time. Theoretically, the longer the immobilization time was, the better the activity of immobilized enzyme was. But as shown in Fig.5, the activity of immobilized enzyme had arrived at high level after 2h, and after 4h the activity also had slight increase, during the period of the measurement, the changes of activity was flat. Through the comprehensive consideration of other factors, 4 h was chosen as the suitable immobilized time.’

The part of Introduction is too long, some irrelevant description should be deleted.
Response:As recommended, the authors have deleted Lines 52-54 ‘To our knowledge, the methods of immobilization mainly contain adsorption, covalent binding, cross-linking, and entrapment. In the present study, the methods of entrapm and crosslinking were focused on. ’,66-68 Line ‘Cross-line agent is a bridging that line type molecules, so that a plurality of linear molecules bonded to each other cross-linked into a network structure of the material, and the formation of covalent or ionic bond between the polymer chains. ’

 in the manuscript.
The English writing of the whole manuscript must be revised and polished thoroughly before it could be accepted to be published.
Response: As recommend, a native speaker was invited to revise and polish the English writing of the whole manuscript thoroughly on par with the requirement of publication. 
