Dear editor in Chief

Here are rebrutal letter regarding reviewer comments to our manuscript entitle: Growth of
Kaffir Lime (Citrus hystrix DC) Cell Line After Yeast Elicitation Using Saccharomyces
cerevisiae and Commercial Baker’s Yeast

I give highlight in purple and green so you can easily find the revised part in manuscript.

Reviewer(s)' Comments to Author
Reviewer A

1. General comments:

Author Revision:

We’ve edited the title into: “Growth of Kaffir Lime (Citrus hystrix DC) Cell Line After
Yeast Elicitation Using Saccharomyces cerevisiae and Commercial Baker’s Yeast”

AUTHOR REVISION:

This study contain 2 main topics: firstly we want to reveal that commercial baker’s yeast
(Fermipan) has ability to be used as an elicitor candidate for kaffir lime cell suspension
culture, as well as Saccharomyces cerevisiae. Secondly, we determined the growth of
kaffir lime cell lines after yeast elicitation to obtain the best subculture period. Therefore,
data about yeast morphology and its growth profile is important to be provided in this
manuscript.

Author Revision:

We’ve edited the title into:  “Growth of Kaffir Lime (Citrus hystrix DC) Cell Line After
Yeast Elicitation Using Saccharomyces cerevisiae and Commercial Baker’s Yeast”

w

AUTHOR REVISION:

“S. cerevisiae and Fermipan subculture was carried out four times to obtain fourth -
subculture (G4). Futhermore we deleted sentence about

&



method can be used. DNA sequencing (TS or D1/D2) can also be used although more
expensive. | suggest the author revise this part.
AUTHOR REVISION:

This data showed that Fermipan is referred to as an elicitor candidate for kaffir lime cell
suspension culture . However, the character cannot be used to identify and compare the yeast
because the Family Saccharomycetaceae contains members with similar cell morphology,
therefore further identify with more accurate methods such as Biochemical and DNA
sequencing methods is needed.

AUTHOR REVISION:

We’ve revised figure 6 in masnuscript according to reviewer’s sugestion.

Reviewer C

1. Morphology refers to kaffir lime cell line or fermipan? (line 18/19)
AUTHOR REVISION:
Morphology refer to fermipan. We’ve edited the sentence into:

“We observed the morphology 6f Fermipan and measured the growth of Fermipan from GO
to the G4, compared to S. cerevisiae.”

AUTHOR REVISION: “On the other hand, after elicitation by using yeast (S. ¢erevisiae and
Fermipan) and being subcultured, the growth of elicitated kaffir lime line cells had the same
pattern as the control group, but the cell density of the control group was higher than the
elicitated group.”

AUTHOR REVISION: “Elicitor is biotic o abiotic compound that induces synthesis of
other specific compounds used in the defense mechanism of plants (Murthy et al. 2014;
Ramirez-Estrada et al. 2016).”

AUTHOR REVISION: “These biotic and abiotic elicitors trigger enzymatic activities in

plant stress responses (Gueven 2003; Ramirez-Estrada et al. 2016).




AUTHOR REVISION: “Furthermore, the use of S. cerevisiae as an elicitor has several
advantages such as it is easy to grow, short life cycle, can grow at low pH, and is safe for
health because it is not toxic (Sitinjak et al. 2000).”

AUTHOR REVISION:

Yes, we had data about it (unpublished data).

AUTHOR REVISION:

We’ve revised all sentences about terpenoid synteshis, since this paper mainly focus on
determination about the growth of kaffir lime cell lines after yeast elicitation to obtain the
best subculture period. “

AUTHOR REVISION: the sentence was edited into “Seeds were removed from the fruit
then sterilized using chlorox 5.25% for 5 min.”

AUTHOR REVISION:

“S. cerevisiae and Fermipan subculture was carried out four times to obtain fourth -
subculture (G4). «

AUTHOR REVISION:
Thanks for the suggestion. We’ve change the sentence into:

“Elicitation was carried out by adding Fermipan (5 ppm, 10 ppm) and S. cerevisiae (10
ppm) into 50 ml of cell suspension culture.”




AUTHOR REVISION:

“This data showed that Fermipan is referred to as an elicitor candidate for kaffir lime cell

suspension culture . However, the character cannot be used to identify and compare the
yeast because the Family Saccharomycetaceae contains members with similar cell
morphology, therefore further identify with more accurate methods such as Biochemical
and DNA sequencing methods is needed.”

AUTHOR REVISION:
Yes, there were dead cells after elicitation. We’ve added this sentence.

“High doses of elicitors can induce a hypersensitive response that causes cell death
(Namdeo 2007), so we assume that cells that can survive are cells that are resistant to biotic
stress and are expected to be able to produce high levels of metabolites.”

AUTHOR REVISION:

“Subculture of line cells with a certain period is one method to maintain cell viability to
produce bioactive compounds. According to a study conducted by Sierra et al. (1992)
succeeded in stabilizing alkaloid compounds in two cell line cultures of the
Tabernaemontana divaricata. The highest production of alkaloids in the 4th after the
change of the medium and the growth remains stable during 30 subculture with a
subculture interval of every 9 days. The other study was found in the production of
betaxanthins in callus culture of Beta vulgaris L. var 'Dark Detroit'. Production of
betaxanthins in callus cells line of the Beta vulgaris increased 1.8-fold after 48 subcultures
with subculture intervals every 14 days (Trejo-Tapia et al. 2008). As well as the stability
of synthesizing verbascoside in suspension cell line culture of Buddleja cordata Kunth
after being subcultured for 5 continuous years (Arano-Varela et al. 2020)”

AUTHOR REVISION:

According to that data, we assumed Fermipan had ability as an elicitor candidate for kaffir
lime cell suspension culture.”



Reviewer D

1. (General comments) This paper is interesting, however major revision must be done.

a.

AUTHOR REVISION: “Growth of Kaffir Lime (Citrus hystrix DC) Cell Line After
Yeast Elicitation Using Saccharomyces cerevisiae and Commercial Baker’s Yeast.”

b. This paper can not only terminate to the growth of the cells, but also need to continue to
analyse the main product (secondary metabolite product of lime cell).

AUTHOR REVISION:

This paper mainly focus on determination about the growth of kaffir lime cell lines after
yeast elicitation to obtain the best subculture period. “

AUTHOR REVISION: “Kaffir lime cell culture requires elicitor to increase the production
of secondary metabolites. Saccharomyces cerevisiae is one of the elicitors that is used to
increase secondary metabolite compounds such as terpenoids.”

AUTHOR REVISION: “However in its use, the pure culture of S. saccharomyces are
difficult to carry because it must be in aseptic conditions.”

AUTHOR REVISION: “Extract of kaffirr lime leaf has potential as an anticancer (Tunjung
et al. 2015). However the use of extract from the nature has several obstacles such as over
exploitation of kaffir limeleaf and the production of bioactive compounds is strongly
influenced by environmental conditions. One methods for producing bioactive compounds
can be done by tissue culture techniques (Bourgaud et al.2001). Unfortunately, the type and
level of bioactive compounds in callus extract of kaffir lime were less than the leaf extract.
Therefore, kaffir lime cell culture requires elicitor to increase the production of bioactive
compounds.



Elicitor is biotic or abiotic compound that induces synthesis of other specific compounds
used in the defense mechanism of plants (Murthy et al. 2014; Ramirez-Estrada et al. 2016).
Biotic elicitors consist of living organisms such as fungi, bacteria, and herbivores, while
inorganic compounds, heavy metals, pesticides, detergents, or physical factors (e.g. cold
shock, UV light, and high pressure) are examples of abiotic elicitors. These biotic and
abiotic elicitors trigger enzymatic activities in plant stress responses (Gueven 2003;
Ramirez-Estrada et al. 2016).

S. cerevisiae is yeast that can increase the content of terpenoid compounds in some plants.
Treatment by S. cerevisiae with a concentration of 1.5% for 72 hwas able to increase the
content of gymnemic acid by 9.3 fold - in the suspension culture of Gymnema sylvestre.
(Chodisetti et al. 2013). Furthermore, S. cerevisiae increase ajmalicine content in cell
aggregate culture of Catharanthus roseus. Ajmalicine content was increased 25.288 +0.102
jig/g DW after being treated with S. cerevisiae with a concentration of 0.5% for 24
h(Ratnasari et al. 2001). Moreover, according to Pereire et al. (2007) the production of
triterpenes was increased after added of S. cerevisiae to the cell suspension culture of
Tabernaemontana catharinensis.

Furthermore, the use of S. cerevisiae as an elicitor has several advantages such as it is easy
togrow, short life cycle, can grow at low pH, and is safe for health because it is not toxic
(Sitinjak et al. 2000). On the other hand, in its use, S. cerevisiae has several disadvantages
includingexpensive , not being sold freely, impractical, and difficult to carry from one place
to another because it must be in aseptic conditions. Therefore we need another type of yeast
elicitor that has the same ability as S. cerevisiae. Fermipan is a commercial baker’s yeast
consisting of S. cerevisiae and has several advantages, including being easy to find, easy to
use, easy to carry because it is in powder form, and has affordable price. In the future
research Fermipan will be an elicitor candidate for kaffir lime cell suspension culture..

Kaffir lime (Citrus hystryx DC) shows potency to be used as traditional medicine for several
diseases such as cancer. In our previous study, we found that terpenoid is detected in first
subculture 35d (control group) and in callus preserve in 4°C of kaffir lime callus. The type
of terpenoids was squalene and geranyl acetate, whereas Geranyl linalool was found in kaffir
lime callus preserve in 4°C with alginate encapsulation. Furthermore, some compounds act
as anti-cancer also detected in preserved callus such as Lauric acid, palmitic acid, stearic
acid, 1-Decanol, undecylenic acid, oleic acid, 2H pyran-2-one, octadecane, 1-Hexcosanol,
Hexane, Methane, dodecane, tetracosane, 2 Decenoid acid, and 3-dodecane (Fajarina et al.
2021).

AUTHOR REVISION:



Thank for the suggestion. We’ve edited all the sentences into: pure culture of yeast and
commercial baker’s yeast.

AUTHOR REVISION:

We’ve revised all sentences about compound or terpenoid syntesis, since this paper mainly
focus on determination about the growth of kaffir lime cell lines after yeast elicitation to
obtain the best subculture period.

“Therefore, there are 2 objectives in this study. Firstly, we analyzed the ability of
commercial yeast to be used as an elicitor. Secondly, we determined the growth of kaffir
lime cell lines after yeast elicitation to obtain the best subculture period”.

AUTHOR REVISION:

We’ve edited all the material and methods section.

AUTHOR REVISION: . The pure cultures of S. cerevisiae were taken from Pusat Studi
Pangan dan Gizi Universitas Gadjah Mada whereas Fermipan powder was bought from
super market.

AUTHOR REVISION: “Kaffir lime fruit was obtained from kaffir lime orchards in
Kaliduren Village, Candirejo, Borobudur, Magelang Regency, Central Java. The fruit used
wasfresh, the diameter of the fruit wasapproximately 5-6 cm, the length and width of the
seed are approximately 0,9 cm and 0,42 cm, respectively. The origin of pure S. cerevisiae
from Pusat Studi Pangan dan Gizi Universitas Gadjah Mada and Fermipan geting from
tradisional market.”

10. Ref (line 100, mengometari refresensi penggunaan medium kultur kalus)

AUTHOR REVISION: “The basal medium used is Murashige and Skoog (MS).
Preparation of culture medium, each stock solution with a certain dose is added with myo-
inositol, sucrose (30 g/l), agar (6 g/l), IN HCI/KOH 1 N, and distilled water with 2 ppm
2,4-D. After the medium is boiling, the medium was poured into culture bottles and
sterilized using an autoclave at 121°C for 15 min (Damayanti et al. 2020)

makro nutririent MS)

AUTHOR REVISION:



We’ve deleted the sentence according to reviewer suggestion.

)
AUTHOR REVISION: “The concentration was 2 ppm of 2,4-D”

[y

AUTHOR REVISION: “sucrose (30 g/l), agar (6 g/l),”

AUTHOR REVISION:

We’ve edited the sentence according to reviewer suggestion.

AUTHOR REVISION: “Seeds were removed from the fruit then sterilized using Sodium
hypochlorite 5.25% for 5 min. After that, the sterilizing solution was removed and the
seeds were washed with distilled water 2 times for 5 min. After sterilization, explants were
transferred to sterile petri dishes lined with filter paper (Damayanti et al. 2020).”

AUTHOR REVISION: “Cut sterile whole seeds were grown on MS solid medium
containing 2 ppm 2,4-D. The kaffir lime seeds that were used for explants were part of the
endosperm.

AUTHOR REVISION: “..solid medium”

AUTHOR REVISION: Seeds were maintained stored in the incubation room under dark
conditions until the stationary phase that is 25-30 days (GO) and subcultured to a new
medium for 25-30 days (G1). This protocol was referred to previous study by Damayanti
et al. (2020).

19, The design is poor. It should also have G4 of pure yeast to be consistent. The choice of G4

also unclear. Why not G2 and G3? Suddenly G4? (line 121)

This study is the first scientific research using Fermipan as an elicitor in tissue culture. We
used Fermipan in the G4 subculture because we wanted to ensure its viability and growth
stability. Fermipan contains S. cerevisiae and an emulsifier (sorbitan monostearate E491)



which can affect yeast growth. If the yeast growth in Fermipan has stabilized at G4, we
assumed that yeast in Fermipan able to grow well and can be used as an elicitor.

AUTHOR REVISION: We’ve edited the sentence according to reviewer suggestion.

AUTHOR REVISION: “S. cerevisiae G4 and Fermipan G4 was grown in PGY liquid
media for 24 hours. After 24 hours, 1 ml of yeast was taken from the liquid medium for
morphological observations using a microscope .”

22. Is this G1 and G4, please mention (line 133, pengukuran pertumbuhan yeast)

AUTHOR REVISION: “One ose of one week old pure cultures of S. cerevisiae and G4
fermipan were inoculated into 10 ml of PGY liquid medium then incubated at room
temperature without shaking. Cells were harvested at 2 h to 24 h time intervals to obtain
growth curves. The cell number was calculated using a spectrophotometer at a wavelength
of 660 nm. Measurements were carried out with 3 replicates. The number of cells that have
reached the beginning of the stationary phase are used as an elicitor.

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.

24. Normally at 660 nm

AUTHOR REVISION:

We’ve edited the sentence according to reviewer suggestion.

The cell number was calculated using a spectrophotometer at a wavelength of 660 nm.

AUTHOR REVISION: We’ve edited the sentence according to reviewer suggestion.

26. G1and G4? (line 155-156)

AUTHOR REVISION: “G4”

27. No need subtitle, combine with 2.2.7 directly (line 159)

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.



AUTHOR REVISION: After harvested, cell lines were filtered using a 100 um nylon
filter and washed using MS liquid medium to ensure that there was no yeast contamination
inside cell suspension. This step is important to make sure that the elicitation period
finished. The filtered cells were subcultured into 40 ml of MS+2 ppm of 2,4-D liquid
medium. The growth of cell lines and control group were measured using a Neubauer
hemacytometer for 27 days.

AUTHOR REVISION: “(one tube pure culture’s price of S. cerevisiae is Rp 500.000,00
while one sachet of Fermipan is Rp 5.000,00).

AUTHOR REVISION: S. cerevisiae was used as a control because this type of yeast is
commonly used as an elicitor. Therefore, in this study, we compared these two types of
yeasts to see their ability as an elicitor.

AUTHOR REVISION: We use G4 of yeast for elicitation.

AUTHOR REVISION: This study is the first scientific research using Fermipan as an
elicitor in tissue culture. We used Fermipan in the G4 subculture because we wanted to
ensure its viability and growth stability. Fermipan contains S. cerevisiae and an emulsifier
(sorbitan monostearate E491) which can affect yeast growth. If the yeast growth in
Fermipan has stabilized at G4, we assumed that yeast in Fermipan able to grow well and
can be used as an elicitor.

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.




AUTHOR REVISION: We’ve edited the data according to reviewer suggestion.The
average of cell size showed at table 1.

AUTHOR REVISION: We’ve edited the data according to reviewer suggestion (figure 2
in manuscript).

AUTHOR REVISION: the average of cell size showed at table 1

AUTHOR REVISION: This study contain 2 main topics: firstly we want to reveal that
commercial baker’s yeast (Fermipan) has ability to be used as an elicitor candidate for
kaffir lime cell suspension culture, as well as Saccharomyces cerevisiae. Secondly, we
determined the growth of kaffir lime cell lines after yeast elicitation to obtain the best
subculture period.

We’ve data about 2 type of yeast can increase the bioactive compounds, but we separate
them into different paper.

)
AUTHOR REVISION: We’ve deleted the sentence according to reviewer suggestion.

AUTHOR REVISION: We’ve edited figure 3 according to reviewer suggestion.

AUTHOR REVISION: “This peak period is the best timing to harvest the yeast cells for
the elicitation process.”

AUTHOR REVISION: No, it is not. Klis only describes the condition of yeast cells
during the stationary phase.

AUTHOR REVISION:



“Sigmoid curves were achieved when both yeasts reached their maximum growth (Fig. 3;

see 16 h incubation period), at the 16" hour, indicated by the cells reached their stationary
phase. This peak period is the best to harvest the yeast cells for the elicitation process. In
this phase the yeast is at the highest growth, the yeast cell wall is well-formed and thicker,
have a considerably higher turgor pressure compared to exponentially growing cells (Klis
et al. 2002). At the stationary phase, the rate of yeast cells divisions are declining thus
extra energy is allocated to form a compact cell wall structure (Aleu et al. 1999). According
to Chen and Chen (2000), the response of plant cells to elicitors is directly related to the
composition of the yeast cell wall, especially glucan, which is able to be recognized by
plant cells as stress so that plant cells will respond by producing secondary metabolites.”

AUTHOR REVISION: “Sigmoid curves were achieved when both yeasts reached their
maximum growth (Fig. 3; see 16 h incubation period), at the 16" hour, indicated by the
cells reached their stationary phase. This peak period is the best to harvest the yeast cells
for the elicitation process. In this phase the yeast is at the highest growth, the yeast cell
wall is well-formed and thicker, have a considerably higher turgor pressure compared to
exponentially growing cells (Klis et al. 2002). At the stationary phase, the rate of yeast
cells divisions are declining thus extra energy is allocated to form a compact cell wall
structure (Aleu et al. 1999). According to Chen and Chen (2000), the response of plant
cells to elicitors is directly related to the composition of the yeast cell wall, especially
glucan, which is able to be recognized by plant cells as stress so that plant cells will respond
by producing secondary metabolites.”

AUTHOR REVISION: We’ve deleted the sentence according to reviewer suggestion.

AUTHOR REVISION: “Cell lines are the cells that can survive to biotic stress and are
expected to be able to produce high levels of metabolites.”

AUTHOR REVISION: “A Friable callus is needed as raw material for cell suspension.
The friable texture of the callus facilitates the separation between cells into a single cell in

cell suspension culture ([Dafayantichaln2020)

AUTHOR REVISION: We’ve deleted the sentence according to reviewer suggestion.



AUTHOR REVISION: “Seeds were maintained stored in the incubation room under dark
conditions until the stationary phase that is 25-30 days (GO) and subcultured to a new
medium for 25-30 days (G1). This protocol was referred to previous study by Damayanti
et al. (2020).”

AUTHOR REVISION: In paper Damayanti et al. (2020), we did not doing elicitation yet.
But Damayanti et al had done elicitation on the other paper (not published yet).

AUTHOR REVISION: “The time of cell suspension subculture was 16 days. On the 16th
day, the new cell growth entered the stationary phase, so that before entering the death

phase, the cell suspension was subcultured (DaayantIcHaN2020).

AUTHOR REVISION: We’ve edited figure 4 and 5 according to reviewer suggestion.

AUTHOR REVISION: “Figure B showed the explants that are used in this study are
kaffir lime seeds. The kaffir lime seeds that were used for explants were part of the
endosperm.”

AUTHOR REVISION: We’ve edited figure 4 according to reviewer suggestion.

AUTHOR REVISION: “Friable endosperm callus can used as raw materiall for cell
suspension culture. According to Pasitvilaiturm & Pankasemsuk (2012) cell suspension
culture of Jatropha curcas L. can grow and produce oil.”

AUTHOR REVISION: “The friable callus is needed as a raw material for making cell
suspension ((Damayanti et al. 2020).”

AUTHOR REVISION: We’ve edited figure 5 according to reviewer suggestion.



AUTHOR REVISION: “It was found in mangosteen (Garcinia mangostana L.) culture,
the production of secondary metabolites in callus treated with MeJa or CH was lower (21
metabolites) than that of cell suspension (34 metabolites) (Jamil et al. 2018).”

AUTHOR REVISION: “Agitation or shaking in JaifOpNaNCUrcasal cell suspension
cultures can increase aeration to maintain cell viability during the incubation period
(Dwimahyani 2007).”

AUTHOR REVISION: According to some studies, subculture of cell line suspension is
one of the methods that could stabilize synthesis of secondary metabolite. To get the best
time for kaffir lime cell line subculture, we need to measure kaffir lime cell line growth
after elicitation.

AUTHOR REVISION: We’ve edited figure 6 according to reviewer suggestion.

AUTHOR REVISION: We’ve edited figure 6 according to reviewer suggestion.

AUTHOR REVISION: “High doses of elicitors can induce a hypersensitive response that
causes cell death (Namdeo 2007), so we assume that cells that can survive are cells that
are resistant to biotic stress and are expected to be able to produce high levels of
metabolites.”

AUTHOR REVISION: “This is because elicitation can screen cells and form cell lines.
High doses of elicitors can induce a hypersensitive response that causes cell death
(Namdeo 2007), so we assume that cells that can survive are cells that are resistant to biotic
stress and are expected to be able to produce high levels of metabolites.”

AUTHOR REVISION: We’ve edited figure 5 according to reviewer suggestion.



AUTHOR REVISION: “In that day range, [icimaximumicellulantevisionoceured) After
carrying [aximumicellulandivision, nutrients [ECamMeNImitinglin the culture mediumjgid
THENCEIN bl g atalIACECrEasel This phase is called the stationary phase. The graph
above shows that the stationary phase starts on the 17th day until 20th day. |Afetathe
stasionary phase, the nutrient content in the medium became exhausted and toxic
substances were produced by the cells (Bhojwani and Razdan 1983 in (Khanpour-

Ardestani et al. 2015).”

AUTHOR REVISION: After the stasionary phase, the nutrient content in the medium
became exhausted and toxic substances were produced by the cells (Bhojwani and
Razdan 1983 in (Khanpour-Ardestani et al. 2015).”

AUTHOR REVISION: in this paragraf show cell line shape “During the incubation
period, cells change in shape due to response to the environment and nutrient. The
spherical shape indicates that the cell is the result of a previous cell division in
Stelechocarpus burahol (BI.) Hook. F. and it is embryogenic cells with activated divisionin
Saccharum officinarum LCells with a spherical shape will differentiate into elongated
cells.In Stelechocarpus burahol (BIl.) Hook. F., elongated cell indicated the non-viable
condition and non-embriogenic cell showed in Saccharum officinarum L. (Habibah et al.
2017; Thorat et al. 2017). Acording to Ogita et al., 1997 in dos Santos et. al long
binucleated cells undergo continuous cell division resulting in the development of
adventitious somatic proembryos in Larix leptolepis(2010).

AUTHOR REVISION: in this paragraf show cell line shape “During the incubation
period, cells change in shape due to response to the environment and nutrient. The
spherical shape indicates that the cell is the result of a previous cell division in
Stelechocarpus burahol (BI.) Hook. F. and it is embryogenic cells with activated divisionin
Saccharum officinarum LCells with a spherical shape will differentiate into elongated
cells.In Stelechocarpus burahol (BIl.) Hook. F., elongated cell indicated the non-viable
condition and non-embriogenic cell showed in Saccharum officinarum L. (Habibah et al.
2017; Thorat et al. 2017). Acording to Ogita et al., 1997 in dos Santos et. al long
binucleated cells undergo continuous cell division resulting in the development of
adventitious somatic proembryos in Larix leptolepis(2010).

AUTHOR REVISION: in this paragraf show cell line shape “During the incubation
period, cells change in shape due to response to the environment and nutrient. The
spherical shape indicates that the cell is the result of a previous cell division in


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4371561/#CR5
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4371561/#CR5

Stelechocarpus burahol (BI.) Hook. F. and it is embryogenic cells with activated divisionin
Saccharum officinarum LCells with a spherical shape will differentiate into elongated
cells.In Stelechocarpus burahol (BIl.) Hook. F., elongated cell indicated the non-viable
condition and non-embriogenic cell showed in Saccharum officinarum L. (Habibah et al.
2017; Thorat et al. 2017). Acording to Ogita et al., 1997 in dos Santos et. al long
binucleated cells undergo continuous cell division resulting in the development of
adventitious somatic proembryos in Larix leptolepis(2010).

AUTHOR REVISION: in this paragraf show cell line shape “During the incubation
period, cells change in shape due to response to the environment and nutrient. The
spherical shape indicates that the cell is the result of a previous cell division in
Stelechocarpus burahol (BI.) Hook. F. and it is embryogenic cells with activated divisionin
Saccharum officinarum LCells with a spherical shape will differentiate into elongated
cells.In Stelechocarpus burahol (Bl.) Hook. F., elongated cell indicated the non-viable
condition and non-embriogenic cell showed in Saccharum officinarum L. (Habibah et al.
2017; Thorat et al. 2017). Acording to Ogita et al., 1997 in dos Santos et. al long

binucleated cells undergo continuous cell division resulting [iNERCEVEIODMENtNON

AUTHOR REVISION: We’ve edited figure 7 according to reviewer suggestion.

|

AUTHOR REVISION: these references show “Subculture of line cells with a certain
period is one method to maintain cell viability to produce bioactive compounds.” So in
this experiment we try to determine growth of cell line for the future analyze.

AUTHOR REVISION: these statement by Khanpour-Ardestani et al. (2015)

AUTHOR REVISION: “Subculture of line cells with a certain period is one method to
maintain cell viability to produce bioactive compounds. According to a study conducted
by Sierra et al. (1992) succeeded in stabilizing alkaloid compounds in two cell line cultures
of the Tabernaemontana divaricata. The highest production of alkaloids in the 4th after
the change of the medium and the growth remains stable during 30 subculture with a
subculture interval of every 9 days. The other study was found in the production of
betaxanthins in callus culture of Beta vulgaris L. var 'Dark Detroit'. Production of
betaxanthins in callus cells line of the Beta vulgaris increased 1.8-fold after 48 subcultures



with subculture intervals every 14 days (Trejo-Tapia et al. 2008). As well as the stability
of synthesizing verbascoside in suspension cell line culture of Buddleja cordata Kunth
after being subcultured for 5 continuous years (Arano-Varela et al. 2020)”

77. This is incorrect, no data from this study (line 336-338)

AUTHOR REVISION: "This study provided an efficient way to further regulation of
biosynthesis and production of bioactive compounds on scale-up in kaffir lime cell line
culture. Analyze post-subculture bioactive compounds and determine the appropriate
subculture cycle to maximize the production of secondary metabolites warrant further
investigation.

78. Need to recheck after the revision of Fig 5 (line 346-348)

AUTHOR REVISION: revised figure 6 in manuscript
is not significant. The output of 7 authors must have resulted in big and in detail data.

D.Y.R. collected and analyzed the data and wrote the manuscript and revised it, F.D.
collected and analyzed the data and wrote the manuscript, G.P.C wrote the manuscript,
A.J.N. wrote the manuscript, A.B.S. analyzed the data, E.S. analyzed the data, W.A.S.T.
design the research and supervised all process.



