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ABSTRACT
The synthetic effects of Cryptococcus laurentii and chitosan on postharvest decay and the quality of peach 
fruit stored at 28°C were evaluated in this study. The results showed that the combined treatment with C. 
laurentii and 1% chitosan was the most effective way to control gray mold in peach fruit, which remarkably 
reduced the disease incidence and lesion diameter. Addition of chitosan increased the growth of C. laurentii, 
the population of which increased faster in the first 24 hours and reached a higher cell concentration than 
C. laurentii alone after 72 h. The combined treatment with C. laurentii and chitosan was the best to storage 
effect. Spray experiment showed that chitosan and C. laurentii effectively reduced the weight loss; maintain 
the firmness and the contents of total soluble solids of peaches during the storage. Moreover, the activities 
of polyphenol oxidase and peroxidase were markedly enhanced by the combination of C. laurentii and 
chitosan, which may explain its bacteriostasis mechanism.
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INTRODUCTION

Peach (Prunus persica), a model species in the Rosaceae, is 
one of the most popular and economically important tree 
crops, which is widely cultivated in all parts of the world. 
Peach fruit is deeply loved by people for its high nutrition 
and delicious taste over the world. However, due to the 
high temperature and large amount of temporary harvest 
in summer season, peaches are susceptible to mechanical 
damage, water loss and fungal infection, leading to decay 
and deterioration. The perishable characteristics of peach 
make the harvest decline in quality, causing great economic 
losses (Robertson et al., 1990). Several physicochemical 
treatment methods have been applied to reduce 
postharvest diseases and preserve fruit quality during the 
storage such as cold storage, vacuum packing, preservation 
packaging paper and fungicides (Palou et al., 2002; Gang 
et al., 2015; Du et al., 2017). These methods are expensive 
and some of them may face the problem of food safety with 
a potential risk on human health and environment (Droby, 
2006). Thus, much attention has been paid to biological 
control methods in recent years, especially the antagonistic 
yeast (Janisiewicz and Korsten, 2002). Antagonist has been 

regarded as the most promising alternative to germicide to 
control the decay and prolong the shelf life of fruits for its 
high efficiency and security (Sharma et al., 2009).

Strains of Cryptococcus laurentii have been widely studied 
for biological control of postharvest diseases in various 
fruits, including strawberries (Wei et al., 2014), apples 
(Roberts, 1991) and pears (Zhang et al., 2006). The yeast 
is mainly isolated from the surface and wounds of the 
fruit itself ensuring high security and can survive in the 
environment of low temperature, low oxygen and high 
carbon dioxide. The application of C. laurentii to certain 
fruit has shown effective inhabitation on gray mold and 
blue mold etc. and can maintain the weight, delay the 
decrease of firmness and avoid losing nutrition (Sharma 
et al., 2009;). However, antagonistic yeast alone usually 
cannot attain the expected germicidal efficacy as pesticides 
(Chand-Goyal and Spotts, 1996), thus numerous researches 
have focused on improving the antagonistic effect of C. 
laurentii. Antagonistic activity of antagonistic yeast against 
the pathogens has been found increased in several reports. 
The combination of physical method and antagonistic 
yeast can obviously improve the biocontrol effect of the 
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antagonistic yeast, including heat treatment (Conway et al., 
2005), microwave (Zhang et al., 2006) and so on. Adding 
nutrients is one of the ways to improve the biocontrol 
effect of the yeast, including the addition of carbohydrates, 
amino acids and other micronutrients. It is reported that 
sucrose could enhance the tolerance of Candida oleophila 
to osmotic stress, thus improving its inhibitory effect 
on Penicillium (Rachid L et al., 2009). Antagonistic yeast 
combined with inorganic compounds that can promote its 
growth can effectively enhance its biocontrol effect, such as 
calcium chloride (Lima G et al., 2005), salicylic acid (Yu et 
al., 2007) etc. The use of yeast mixtures also showed higher 
effectiveness against Penicillium expansum in apples (Calvo 
et al., 2003).

Chitosan is a kind of film-coating material with antimicrobial 
properties and biological activity, which can keep fruit 
fresh and has been applied to the food preservation (Qiu 
et al., 2014). When chitosan water solution is applied to 
the surface of vegetables and fruits, a closed environment 
of low oxygen and high carbon dioxide can be formed, 
which can inhibit the respiration and bacterial growth, 
improve the glossiness and sensory quality of fruit and 
vegetable (Devlieghere et al. 2004). Recent studies have 
found that fruits treated with chitosan could significantly 
reduce the postharvest disease incidence and inhibit the 
growth of pathogens. Sweet cherries coated with chitosan 
could prevent and control various diseases effectively, 
such as Penicillium and brown rot disease (Romanazzi 
et al., 2003). Chitosan not only has convincing inhibitory 
effect on a variety of plant pathogens (bacteria, fungi) and 
viruses, but also can induce plant disease resistance as a 
kind of pathogenic elicitor. Reports indicated that chitosan-
coating treatment to fruits could exhibit high antimicrobial 
activity against a wide variety of bacteria, fungi and other 
microorganisms (Alvarez, 2013). Preharvest spraying 
treatment of chitosan could improve the activities of PAL, 
PPO, POD in grapes, increase the total phenolic content of 
fruits and reduce the occurrence of natural diseases in fruits 
(Romanazzi et al., 2006; Romanazzi et al., 2010; Meng et al., 
2008). These results all demonstrated chitosan exhibit high 
antimicrobial activity, broad antimicrobial spectrum, and 
non-toxic, harmless and was applied to fresh preserving of 
fruit and vegetable.

To our knowledge, there have been few reports on the 
synthetic effects of Cryptococcus laurentii and chitosan on 
postharvest decay and storage quality of peaches. Therefore, 
based on the years of experiments, the objective of this 
study was to investigate the effects of the Cryptococcus 
laurentii treatment alone or in combination with chitosan 
on the postharvest decay and to evaluate the fruit quality of 
peaches during the storage at ambient temperature.

MATERIALS AND METHODS

Fruit Material

Peach fruit (Prunus persica) cultivar “Baihua” were harvested 
at commercial maturity stage, selected for uniformity of size 
and ripeness. Any fruit with injuries and pathogen infections 
were removed. After the peach fruit were selected, the fruit 
samples were rinsed with fresh water and allowed to air dry 
at room temperature (28°C). 

Antagonist and Pathogen

The antagonistic yeast, Cryptococcus laurentii (2.2257) was 
purchased from China General Microbiological Culture 
Collection Center (CGMCC), and maintained on nutrient 
yeast dextrose agar (NYDA, containing 8 g nutrient broth, 5 
g yeast extract, 10 g glucose and 20 g agar in1liter of distilled 
water) at 4°C before used. The yeast was grown in 250 mL 
flask containing 50 mL nutrient yeast dextrose broth (NYDB) 
for 24 h at 28°C on an incubator shaker at 160 rpm. Then, 
cells were centrifuged at 1007 g for 10 min and washed twice 
with sterile distilled water to remove the growth medium. 
The cell concentration was adjusted to 108 cells mL-1 with 
sterile distilled water counted by a hemocytometer.

The pathogen Botrytis cinerea was isolated from the surface 
of the infected peaches and stored on potato dextrose agar 
(PDA) medium at 4°C. After being cultured at 28°C for 48h, 
the cell suspension was suspended with sterile distilled 
water. The spore concentration was adjusted to 104 cells 
mL-1 by sterile distilled water using a hemocytometer.

Efficacy of C. laurentii and Chitosan for Control of 
Gray Mold in Peach Fruit

Peach fruit were wounded (6-mm-diameter and 3-mm-deep) 
with a sterile cork borer and treated with 50 µL of one of the 
following: (1) C. laurentii (108 cells mL-1); (2) chitosan (w/v, 
1%); (3) C. laurentii (1 × 108 cells mL-1) mixed with chitosan 
(w/v, 1%); (4) sterile distilled water. 4 hours later, 30 µL of 
pathogen spore suspension was injected into it. After the 
treatment, all fruit were sealed with polyethylene plastic 
film to maintain the relative high humidity and stored at 
room temperature (28°C). The number of infected peaches 
and the lesion diameter were recorded daily until the fruit 
of the control group were all rotted. There were three 
replicates of seven peaches per replicate per treatment and 
the experiment was conducted twice.

Determination of Population Dynamics of C. laurentii 
in the Wounds of Peach Fruit

The peaches were treated as described above. The wounds 
were treated with 30 µL of C. laurentii (1 × 108 cells mL-1) 
cell suspension alone or in combination with chitosan (w/v, 
1%). The population of the yeast was assessed at different 
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times (0, 12, 24, 48 and 72 h at 28°C) after the treatment. 
The wounded tissue was removed with a sterile cork borer 
(6-mm-diameter and 3-mm-deep) and ground with a 
mortar and pestle in 10 mL of sterile water at 4°C. The cells 
were counted using a hemocytometer. There were three 
replicates of three fruit per treatment and the experiment 
was repeated twice.

Effect of Spraying C. laurentii and Chitosan on 
Postharvest Quality of Peach Fruit

The preservation effect of C. laurentii and chitosan on 
postharvest peaches was determinated. Peach fruit were 
sprayed with the liquid of the following: (1) C. laurentii 
(108 cells mL-1); (2) chitosan (w/v, 1%); (3) C. laurentii 
(1×108 cells mL-1) mixed with chitosan (w/v, 1%); (4) sterile 
distilled water. After spraying, the fruits were stored at room 
temperature (28°C). The quality parameters of peaches 
were measured daily. There were three replicates of seven 
fruit per treatment and the experiment was repeated twice. 

Weight Loss and Firmness

The weight of peaches was measured by an MP2000-2 
balance (± 0.05 g) (Shanghai Balance Instruments, China). 
The calculation formula of weight loss rate was as following:

Weight loss =(W1-W2)/W1 x 100%, where W1 represents 
the original weight, W2 represents the weight after storage.

Fruit firmness was measured by GY-3 firmness tester 
(Zhejiang Tuopu, China). The hardness was measured at 3 
points at the maximum transverse diameter at the middle 
of each fruit after the skin was removed. The average value 
was taken.

Total Soluble Solid

The total soluble solid was measured on a few drops of 
peach juice using a Refractometer (WZS-I, Shanghai Optical 
Instruments, China). Results were recorded and expressed 
as Brix (C. LarrigaudiÃ¨re et al., 2002). 

Polyphenol Oxidase (PPO) and Peroxidase (POD)

The PPO activity was measured using the method of Abbasi 
et al. (1998) with some modification. 0.5 g tissue from each 
fruit was homogenized in 10 mL of 0.1 M phosphate buffer 
(pH 7.0) and the supernatant was collected as enzyme 
extracts after centrifugation (7, 162 g 5 min at 4°C). The 
reaction mixture contained a total volume of 3 mL consisted 
of 2 mL phosphate buffer (pH 7.0), 0.5 mL Catechol and 0.5 
mL enzyme extract. The absorbance at 410 nm against blank 
(prepared in the absence of enzyme) was recorded using a 
spectrophotometer (756MC). PPO activity was calculated 
according to the change in OD over a 2 min period and one 
unit (u) of enzyme activity was defined as the amount that 
caused a change of 0.001 in absorbance per minute.

The POD activity was measured by the method as described 
by Abbasi et al. (1998) with some modification. 0.5 g tissue 
from each fruit was homogenized in 5 mL of 0.1 M phosphate 
buffer (pH 7.0) and the supernatant was collected as enzyme 
extracts after centrifugation (7, 162 g 10 min at 4°C). The 
reaction mixture consisted of 50 mL 0.1 M phosphate buffer 
(pH 7.0), 28 μl guaiacol and 19 µL H2O2. The absorbance of 
3 mL reaction mixture and 1 mL enzyme extract at 470 nm 
was recorded using a spectrophotometer (756MC). POD 
activity was calculated according to the change in OD over a 
2 min period and expressed as ∆OD min-1g-1 protein.

Statistical Analysis

Experiments were performed using a completely randomized 
design. Origin software (version 9.1) was used for statistical 
analysis. Data were subjected to one-way analysis of 
variance (ANOVA). Mean separations were performed by 
Tukey’s multiple range test. Differences at P<0.05 were 
considered significant.

RESULTS AND DISCUSSION

Efficacy of C. laurentii and Chitosan for Control of 
Gray Mold in Peach Fruit

The application of Cryptococcus laurentii and chitosan could 
remarkably reduce the incidence of gray mold caused by 
Botrytis cinerea on peach fruit at ambient temperature. It 
was shown that the disease incidence and lesion diameter 
in all treatment groups were significantly lower than the 
control (P<0.05). The application of single chitosan and C. 
laurentii reduced the incidence of gray mold to 26% and 35% 
compared with the control 100% 4 days after inoculation, 
and lesion diameter from 57.5 mm to 25.4 mm and 24.3 mm 
respectively (Figure 1). The fruit treated with Cryptococcus 
laurentii in combination with 1% chitosan reduced the 
disease incidence to 20% and the lesion diameter to 20.6 
mm, lower than the chitosan and Cryptococcus laurentii 
alone, more effective in controlling gray mold. There was no 
significant difference among the three treatments.

Population Dynamics of C. laurentii in the Wounds of 
Peach Fruit

The population dynamics of C. laurentii in the peach wounds 
was investigated during the storage. As shown in Figure 2, 
the yeast population ranged from 5 × 106 CFU wound-1 (at 
time 0) to 8.4 × 107 CFU wound-1 (yeast alone) and 8.8 × 
107 CFU wound-1 (yeast mixed with chitosan) respectively 
during the 72 h after inoculation. The results showed that 
the population density of the antagonist in the wounds 
grew rapidly in the first 24 h after the inoculation, continued 
with the gradually stabilizes. It could be observed that the 
yeast population of yeast alone or combined with chitosan 
reached a higher cell concentration at the 72 h and the 
growth of the yeast applied with 1% chitosan was different 
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from the yeast alone. The cell numbers of C. laurentii 
mixed with 1% chitosan were higher than those of isolate 
C. laurentii, 76% and 68% more than the initial number 
respectively up to 72 h. 

Effect of Spraying C. laurentii and Chitosan on Fruit Weight 
Loss and Firmness

Effect of chitosan and C. laurentii alone or in combination 
on weight loss and firmness in this experiment was shown 

in Figure 3A. The weight of peach fruit was gradually 
decreasing in all treatments during the storage. The control 
recorded the highest weight loss compared with the other 
treatments. Least weight losses were found in 1% chitosan 
treated fruit, which reduced mass loss by 3.95%, followed 
with 4.26% in those of 1% chitosan mixed with C. laurentii 
and 4.41% in those of C. laurentii respectively after 7 days 
of storage at ambient temperature, whereas the untreated 
fruit only reduced weight loss by 4.61%. 

Similar result was also found in firmness. Peach fruit 
softened rapidly during the storage at ambient temperature, 
especially in the first 4 d and then the decrease of firmness 
slowed down (Figure 3B). The reduction of firmness was 
remarkably higher in control than those in treated fruit. The 
firmness of peach fruit untreated ranged from 1.48 ± 0.06 
N to 0.38 ± 0.08 N, 74% less than the firmness at harvest. 
Despite the firmness of peach fruit of all treatments and 
untreated decreased consistently, the fruit treated with 
1% chitosan mixed with C. laurentii maintained the highest 
firmness throughout the storage time relatively, 51.9% 
lower than the firmness at harvest. The firmness of peach 
fruit applied with single C. laurentii and chitosan was 
0.85 ± 0.08 N and 0.84 ± 0.05 N by the end of the storage 
time, which was 59.2% and 61.4% lower than those of 
peaches freshly harvested. It was shown that the combined 
treatment was more effective in maintaining firmness than 
other treatments.

Effect of Spraying C. laurentii and Chitosan on Total 
Soluble Solids

The changes in the contents of total soluble solids in 
peaches were investigated during the storage time at 28°C. 
As shown in Figure 4, the total soluble solids of four groups 

Figure 3: Effect of chitosan and Cryptococcus laurentii on 
(A) weight loss and (B) firmness of peach fruit during 7 days 
of storage at 28°C. Bars represent the standard error.

 
Figure 1. Efficacy of Cryptococcus laurentii and chitosan 
on disease incidence and lesion diameter of gray mold in 
peach fruit at 28°C. Wounds were treated with 50 ul of the 
following: A=C.laurentii, 1 × 108 CFU/ml; B=1% chitosan; 
C=1% chitosan + C.laurentii; D=control, sterile distilled 
water, and then were inoculated with 30 ul Botrytis cinerea 
at 1 × 104 CFU/ml. Bars represent the standard error.

Figure 2: Effect of chitosan on growth of Cryptococcus 
laurentii in the wounds of peach fruit at 28°C. Wounds 
were treated with 30 ul of a cell suspension of C. laurentii 
at 1×108 cells per ml alone or plus 1% chitosan. Bars 
represent the standard error.
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all presented the trend that first rised and then declined in 
turns along with the time. It was shown that at the end of 
the storage time, the content of total soluble solids of the 
control fruit was Brix 10.1 ± 1.2, while in treated fruit they 
were 10.8 ± 0.58, 11.4 ± 0.74 and 10.5 ± 0.69 respectively. 
Highest total soluble solids was observed in fruit treated 
with single chitosan that maintained 90.5% of the original, 
compared with that the C. laurentii mixed with 1% chitosan 
treatment maintaining 84.7%, single C. laurentii 89.3% and 
the control 82.1%. It was indicated that single chitosan 
treatment was more effective in maintaining the content of 
total soluble solids than other treatments.

Effect of Spraying C. laurentii and Chitosan on PPO 
and POD Activity

The effect of C. laurentii and chitosan on the activities of 
polyphenol oxidase and peroxidase in peach fruit was 
evaluated during the storage. As can be seen in Figure 5A, 
for all fruit in treatment except the control, the activity 
of PPO presented the trend that increased first and then 
decreased with time during the storage. The PPO activity of 
fruit in the control only slightly increased during the storage. 
By contrast, treatments with C. laurentii and chitosan led to 
a rapid increase in PPO activity at day 2 and maintained a 
high level at day 7 of their vase life. The PPO activity of fruit 
treated with C. laurentii mixed with 1% chitosan ranging 
from 201.6 µ/g to 285.6 µ/g recorded the maximum by the 
end of the storage. Peach fruit treated with single chitosan 
and C. laurentii had a little lower PPO activity than the 
maximum but still much higher than the control at the same 
time. 

As shown in Figure 5B, the activities of POD presented a 
steady increment trend in all treatments during the storage 

period. Similarly, small increase was found in the POD 
activity of the control. The POD activity in all treatment 
groups was higher than that of the control group. Peach 
fruit treated with C. laurentii mixed with 1% chitosan was 
noted the highest POD activity compared with the other 
two treatments, followed by the single chitosan treatment 
and single C. laurentii treatment. It was indicated that the 
combined treatment was more effective in increasing PPO 
and POD activity.

DISCUSSION

Biocontrol Effect of C. laurentii and Chitosan on Gray 
Mold

In this study, the efficacy of chitosan and Cryptococcus 
laurentii on the postharvest decay and quality of peach fruit 
was evaluated. Our results showed that the incidence of 
gray mold in peach fruit was significantly reduced by single 
C. laurentii and chitosan, which was in accordance with 
previous studies. The antagonistic yeast C. laurentii had an 
inhibitory effect on various pathogens such as Penicillium 
expansum and Glomerella cingulata (Sugar et al., 1999; 
Blum et al., 2005). The application of high-molecular and 
low-molecular weight chitosan coatings on postharvest 
green asparagus efficiently inhibited the radial growth of 
Fusarium concentricum, which did not show any apparent 
sign of phytotoxicity and maintained good quality (Qiu et 
al., 2014). What is worth noting is that peach fruit applied 
with C.laurentii mixed with 1% chitosan recorded the lowest 
disease incidence and lesion diameter, which may indicate 
that chitosan can improve the antagonism of C. laurentii. This 
result was in contrary to past studies that no enhancement 
of plant induced resistance was found when the antagonistic 
yeast and chitosan were used together. Reports showed that 

Figure 4: Effect of chitosan and Cryptococcus laurentii 
on total soluble solid of peach fruit during 7days of 
storage at 28°C. Bars represent the standard error.

Figure 5: Effect of chitosan and Cryptococcus laurentii 
on (A) PPO activity and (B) POD activity of peach fruit 
during 7 days of storage at 28°C. Bars represent the 
standard error.
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single yeast (Candida oleophila and Candia saitoana) and 
single chitosan could both stimulate resistance responses 
of fruit but combination of the yeast and chitosan did not 
reach a good result (Fajardo et al., 1998; De et al., 2002). 
However, it is remarkable that the concentration of chitosan 
used in their experiments was relatively high and their 
research did not show the effect of chitosan on the growth 
of yeasts. On the other side, related research suggested that 
glycolchitosan mixed with C. saitoana exhibited a positive 
synergistic effect on diseases of apples and citruses, the 
premise of which was that chitosan did not affect the 
growth of C.saitoana on fruit. Whereas when C.saitoana 
was applied with the chitosan-chloride which could inhibit 
the growth of yeast, the biocontrol effect on diseases of 
fruit decreased significantly (El-Ghaouth et al., 2000). This 
may reveal the mechanism that 1% chitosan improved the 
antagonistic effect.

Effect of Chitosan on the Growth of C. laurentii

Current results in this experiment showed that combined 
treatment with C. laurentii and 1% chitosan did not limit the 
growth of C. laurentii but slightly promoted the growth of 
yeast, though no significant difference was found between 
them. This conclusion is consistent with the result of 
previous study that chitosan at low concentration (0.01 
to 1%, w/v) applied with C. laurentii did not influence 
the population growth of the yeast (Yu et al., 2007). It is 
generally accepted that the main antagonistic mechanism 
of postharvest antagonistic yeast including C. laurentii is 
nutrition and space competition (Filonow, 1998). Therefore, 
one of the prerequisites for the integration of antagonistic 
yeast and other disease control methods is to ensure 
that yeast growth is not seriously affected for which the 
number of yeast populations determines the ability to 
compete in nutrition and space. It has been found that 
high concentration of chitosan significantly inhibited the 
growth of C. laurentii (Yu et al., 2007). Previous studies 
also suggested high concentration of other addictives such 
as chitin, salicylic acid and calcium chloride etc. abrogated 
antagonist growth (Lima et al., 2005; Yu et al., 2006; Yu et al., 
2007). The application of antagonistic yeast to postharvest 
fruit helps to occupy the wound position earlier and quickly 
consume nutrients from fruit wounds, so that pathogens 
cannot grow. In that case, fruit and vegetable can be more 
durable to protect against pathogens during the storage. 
Therefore, a low concentration of chitosan (1%) was applied 
with C. laurentii on the basis of previous studies and its 
positive biocontrol effect on gray mold of postharvest peach 
fruit was played in this study.

Effect of C. laurentii and Chitosan on Physiological 
Changes of Peach

The establishment of plant induced resistance is always 
accompanied by changes in resistance related indicators, 

especially the enzymes. Polyphenol oxidase plays a major 
role in enzymatic browning of fruit and the increase of PPO 
activity will negatively affect the quality of fruit (Mayer, 
1987; Frank et al., 2007). PPO can catalyze the formation 
of lignin and other phenolic oxidation products, form a 
protective shield to resist the invasion of pathogens and 
play a direct role in the disease resistance by forming 
quinones. Our results showed that the activities of PPO in 
peach fruit spraying with C. laurentii and chitosan decreased 
gradually after a rapid increase first. Similar results can 
also be found that fruits treated with C. laurentii such as 
apples, strawberries showed high activity of PPO during the 
storage period (Wei et al., 2014; Roberts, 1990). Peroxidase 
is an important antioxidant enzyme that can catalytic 
decomposition of H2O2 in lignin biosynthesis (Vander., 1998; 
Mohammadi., 2002). High POD activity is considered to 
be a physiological and biochemical marker of resistance 
induction of plants. Our results showed that fruit in all 
treatments exhibited higher POD activity than the control. 
Previous research works have also reported that fruit such 
as grapes treated with chitosan and C. laurentii induced 
higher POD activity (Meng et al., 2010). Inducible resistance 
experiments and determination of physiological indexes 
related to resistance of fruit indicated that chitosan and C. 
laurentii alone or in combination can not only stimulate fruit 
resistance to pathogens, but also can stimulate the enzyme 
activity of fruit resistance such as PPO and POD. These 
enzymes are closely related to fruit resistance or ripening 
and senescence, and the rapid activation of these resistance 
related enzymes may imply the positive effect of fruit tissues 
on the elicitors.

The fruit were still an organism that is constantly metabolized 
after packing. Meanwhile, they cannot get the supply of water 
and other substances through the tree body but use their 
own moisture and material to maintain their life activities. 
With the extension of storage time, the weight and firmness 
of fruit gradually decreased and therefore the resistance to 
mechanical damage and the invasion of external funguses 
decreased. Our results showed that C. laurentii and chitosan 
used alone or in combination both decreased the weight 
loss and maintained the firmness in varying degrees in which 
the combined treatment performed the best. Chitosan has 
good spontaneous film formation that can form a selective 
membrane preventing the entry of O2, limiting the discharge 
of CO2. It can effectively reduce the respiration intensity of 
fruit and allow ethylene to pass through. And it can prevent 
the transpiration of fruit, thus reducing the weight loss of 
fruit and vegetable (Pen et al., 2003). Lots of studied have 
found chitosan coating treatment improved storage quality 
and prolonged the storage period (Rabea et al., 2003; Coma, 
2008). All these above show that C. laurentii combined with 
1% chitosan has a good effect on maintaining the quality of 
fruit during storage.
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CONCLUSION

In conclusion, the combined treatment with C. laurentii and 
chitosan showed the best inhibiting efficacy on gray mold 
in postharvest peach fruit. Antagonistic yeast Cryptococcus 
laurentii and chitosan both have good inhibitory effects 
on postharvest diseases but the combined treatment 
performed the best in reducing disease incidence and 
lesion diameter, indicating that the antibacterial activity 
of C. laurentii was improved when amended with 1% 
chitosan compared with that without chitosan. The 
increase in the population growth of C. laurentii with the 
addition of 1% chitosan illustrates this point. Moreover, 
spraying treatment with 1% chitosan combined with C. 
laurentii effectively alleviated weight loss and decrease of 
firmness, increased PPO and POD activity. It was suggested 
the combination of 1% chitosan and C. laurentii could 
control postharvest decay and maintain fruit quality of 
peach during the storage time. All this work presented the 
potential use of combined C.laurentii and 1% chitosan in 
anticorrosion and preservation of postharvest fruit and 
vegetable. 
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