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The effect of different sterilization
methods on the shelf life and
physicochemical indicators of
fermented pork jerky

Changging Zhao!, Jinping Dai, Feifei Chen?, Zhifeng Zhao?* and
Xingxiu Zhao*

!College of Bioengineering, Sichuan University of Science and Engineering, Yibin, China, 2College of
Biomass Science and Engineering, Sichuan University, Chengdu, China

Background: To determine the effect of different sterilization methods on shelf
life and physicochemical parameters of fermented pork jerky.

Methods: Various sterilization techniques, including boiling, pasteurization,
medium-temperature steam sterilization, high-temperature steam sterilization,
ultrasonic sterilization, and ultraviolet sterilization, were employed in this study
to treat vacuum-sealed fermented pork jerky. Changes in microbial populations,
physicochemical parameters, and sensory evaluations were monitored
throughout the storage period.

Results: The results indicated the presence of Staphylococcus aureus on the 24th,
21st, 33rd, 24th, 18th, and 15th days in pork jerky subjected to boiling (100°C, 20 min),
pasteurization (85°C, 15 min), medium-temperature steam sterilization (105°C, 0.5 Pa,
30min), high-temperature steam sterilization (121°C, 1.0 Pa, 20min), ultrasonic
sterilization (480 W, 30 kHz, 30 min), and ultraviolet sterilization (254 nm, 100 W/mz2,
60 min), respectively. Coliforms, salmonella, and Shigella were not detected in any
group during storage. The medium-temperature steam sterilization method yielded
the most favorable microbiological results, with an aerobic plate count of less than
1.0 lg CFU/g. However, other physicochemical parameters and sensory evaluations
were moderate, with total volatile basic nitrogen (TVB-N) and thiobarbituric acid
reactive substances (TBARS) measuring 14.023mgN/100g and 0427 mg MDA/kg,
respectively, remaining within acceptable limits.

Conclusion: Therefore, considering microbiological indicators as the primary
determinant of shelf life and taking into account other physicochemical
parameters, the medium-temperature steam sterilization method was identified
as the most suitable approach for extending the shelf life of fermented pork jerky
while preserving its flavor.

KEYWORDS

fermented pork jerky, sterilization methods, microbial counts, shelf life, TBARS

1. Introduction

Meat fermentation stands as one of the oldest and most widely practiced forms of
fermentation. It entails a sequence of biochemical, microbiological, and chemical transformations
that bestow distinct flavors, colors, and aromas upon fermented meat products. Lactic acid
bacteria not only reduce the pH of meat products and generate bacteriocins but also curb the
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proliferation of pathogens and spoilage microorganisms, thereby
augmenting the safety, stability, and shelf life of fermented meat
products (1). In our prior studies (2-4), we observed that the sensory
attributes of fermented pork jerky surpassed those of non-fermented
pork jerky. Furthermore, fermented pork jerky products were
packaged using food-grade vacuum sealing. This packaging technique
optimizes the preservation of the product’s texture and taste under
anaerobic conditions, consequently prolonging its shelf life.

Throughout the production and processing of fermented pork jerky,
numerous factors come into play that affect its shelf life. These factors
encompass raw materials, workshop hygiene, processing equipment, and
personnel. Consequently, in order to ensure product safety and prolong
its shelf life, measures such as sterilization (5, 6) are implemented to
eliminate contaminating microorganisms. Sterilization methods are
primarily categorized into thermal and non-thermal sterilization
techniques (7). With technological advancements, innovative
sterilization methods have emerged, aiming to preserve the shelf life of
products while also considering their taste and flavor. These methods
include high-pressure steam sterilization, ultrasonic sterilization, and
microwave sterilization. While ensuring sterilization and enzyme
inactivation, these techniques also strive to retain the original color,
flavor, and nutritional value of food (8), thus markedly enhancing food
quality (9). Wang et al. (10) investigated the impact of different
sterilization conditions on processed meat products and observed that
low-temperature sterilization resulted in improved texture with minimal
effects on product structure. Conversely, high-temperature sterilization
significantly diminished the texture characteristics of products and
exerted some influence on sensory quality. Additionally, microbial
indicators during the storage of meat products serve as direct indicators
of the product’s shelf life, making them a paramount concern in the
industrial production of meat products.

In this study, we selected vacuum-packaged fermented pork jerky
as the research subject. We investigated the impact of different
sterilization methods, including boiling, pasteurization, medium-
temperature steam sterilization, high-temperature steam sterilization,
ultrasonic sterilization, and ultraviolet sterilization, on microbial
indicators (total aerobic count, total coliform count, Salmonella,
Staphylococcus aureus, and Shigella), physicochemical indicators
[thiobarbituric acid reactive substances (TBARS), total volatile basic
nitrogen (TVB-N), pH, and water activity], as well as sensory scores
during the storage of fermented pork jerky. Microbial indicators were
given primary consideration as they directly reflect shelf life, while
other physicochemical indicators were also considered to determine
the most suitable sterilization method for fermented pork jerky.

2. Materials and methods
2.1. Experimental materials and equipment

Fresh pork, white sugar, salt, rapeseed oil, soy sauce, ginger, high-
temperature cooking bags, and other ingredients were purchased from
the Local supermarkets in Yibin City, Sichuan Province, China.
Glucose, lactose, beef extract, peptone, and sodium chloride were
purchased from Chengdu Kelong Chemicals (Chengdu, China) and
Shanghai Sinopharm Chemical Reagent Co. Ltd. (Shanghai, China).

SS-85 Meat Slicer (WU Qu Industry & Trade Co., LTD). HH-6
Digital display Constant temperature Water bath (Shanghai Lichen
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Bangxi Instrument Technology Co., LTD). AX124ZH/E Electronic
Balance (Ohaus Instrument (Changzhou) Co., LTD). SW-CJ-2F
aseptic ultra-clean table (Shanghai Lichen Bangxi Instrument
Technology Co., LTD). GZX-9146MBE Electric Heating Constant
Temperature Blowing Drying Oven (Shanghai Boxun Industrial Co.,
LTD.), SHP-80 Biochemical Incubator (Changzhou Putian Instrument
Manufacturing Co., LTD). PHS-25 Digital Acidity Meter (Chengdu
Fangzhou Technology Development Co., LTD.), SHZ-82 Constant
temperature Culture oscillation box (Shanghai Lichen Bangxi
Instrument Technology Co., LTD.), DZQ400/2E Vacuum packaging
machine (Wenzhou Pentium Machinery Co., LTD.), GI54DWS
Vertical automatic Pressure steam sterilizer (Zhiwei (Xiamen)
Instrument Co., LTD.), M150B Biological microscope (Shanghai Titan
Technology Co., LTD.), K9840 automatic Kjeldahl nitrogen
determination instrument (Shandong Haineng Scientific Instrument
Co., LTD.), V-1000 Visible Spectrophotometer (Aoyi Instrument Co.,
LTD.), and HD-3A Moisture activity measuring instrument (Wuxi
Huake Instrument Co., LTD.).

2.2. Experimental method

2.2.1. Preparing fermented pork jerky

The specific preparation process for fermented pork jerky followed
Chen’s method (2). The fermentation of pork jerky occurred under the
following conditions: Lactobacillus delbrueckii spp. bulgaricus was
inoculated at 10%, fermentation lasted for 60h at 30°C, followed by
baking at 95°C for 85 min. Subsequently, the product was sealed in
food-grade vacuum packaging with a single-layer thickness of
0.2 millimeters.

2.2.2. Selection of sterilization methods

The vacuum-packed fermented pork jerky underwent sterilization
using six different methods, with the specific conditions for these six
sterilization methods detailed in Table 1. The sterilized pork jerky is
stored in a biochemical incubator at a temperature of 30 degrees Celsius.

2.2.3. Microbial parameters detection
In accordance with Chinese national standards (GB 4789.2-2016
(12) for aerobic plate count determination, GB 4789.3-2016 (13) for

TABLE 1 Different sterilization methods (11).

Sterilization Sterilization time

Sterilization

method intensity

Boiling method 100°C 20 min
Pasteurization method 85°C 15min
Medium temperature 105°C/0.5Pa 30 min
steam sterilization

method

High temperature steam 121°C/1.0Pa 20 min
sterilization method

Ultraviolet sterilization 480 w/30kHz/40°C 60 min
method

Ultrasonic sterilization 254nm/100(W/ 30min
method m?)/22°C
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coliforms count determination, GB 4789.3-2016 (14) for S. aureus
detection, GB 4789.5-2012 (15) for Shigella detection, and GB
4789.4-2016 (16) for Salmonella detection), analyses were conducted
to determine the levels of aerobic plate count, coliforms count,
S. aureus, Shigella, and Salmonella in fermented pork jerky. The
fermented pork jerky, treated with different sterilization methods,
underwent testing every 3 days, with each sample weighing 5.0 grams.

2.2.4. TVB-N parameters detection

Based on the automatic Kjeldahl nitrogen analyzer method
mentioned in Yang’s study (17), the result was determined as the
arithmetic average of three independent determinations obtained
under repetitive conditions, with three significant figures retained.
The fermented pork jerky, treated with different sterilization
methods, underwent testing every 3days, with each sample
weighing 10.0 grams.

2.2.5. TBARS parameters detection

The experimental results were presented based on the
spectrophotometry method described in Botsoglou, N. As study (18),
representing the arithmetic average of two independent
determinations obtained under repeatable conditions, and the results
were rounded to three significant figures. Fermented pork jerky
treated with different sterilization methods was tested every 3 days,
with each sample weighing 5.00 grams. The experiment was conducted

three times.

2.2.6. pH parameters detection

A 5-gram sample of minced fermented pork jerky was placed into
an Erlenmeyer flask containing 45 milliliters of distilled water. After
stirring, the mixture was allowed to stand for 30 min and then was
filtered (19). Subsequently, the pH of the filtrate was measured using
a precision pH meter (model pHS-25, Chengdu Century Ark
Technology Co., Ltd.). The fermented pork jerky treated with different
sterilization methods was assessed every 3 days. The experiment was
conducted in triplicate.

2.2.7. Aw parameters detection

A water activity meter (HD-3A, Wuxi Huake Instrument Co.,
Ltd., China) was used to measure the water activity in fermented pork
jerky (20). Fermented pork jerky treated with different sterilization
methods was tested every 3 days, with each sample weighing 1.00
grams. This experiment was conducted in triplicate.

2.2.8. Sensory evaluation parameters detection

Sensory evaluation of the fermented pork jerky was conducted
every 3 days during storage by an experienced sensory panel consisting
of 10 members. Eight training sessions were conducted to acquaint the
judges with the attributes to assess and the corresponding rating scale.
The acceptability of odor, taste, color, and tissue morphology of the
fermented pork jerky was evaluated using a 100-point scale as
presented in Table 2 (21). The panel sessions were scheduled for
mid-morning, taking place in a sensory panel room at a temperature
of 22°C. In each session, fermented pork jerky samples from six
distinct treatment methods were sequentially assessed. Three slices of
each treatment were provided. The order of the samples was
randomized within each session, and room-temperature water and
unsalted bread were supplied between consecutive samples.
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TABLE 2 Criteria for sensory scoring of fermented pork jerky (21).

Sensory attribute ‘ Scoring criterion ‘ Score values

Odor (20 points) 1. Strong meat flavor with | 15-20
unique fermented flavor
2. Fermented meat tastes 10-14

light and unique

3. No fermented Under 10 points
fragrance, slightly peculiar

or stimulating

Taste (40 points) 1. Soft sour, non- 35-40
irritating, moderately

salty and sweet

2. The sour taste is pure, 30-34
the salty taste is not
harmonious, the aftertaste

is different.

3. Too sour or sour is not Under 30 points
obvious, sweet-sour is not
harmonious, aftertaste is

different

Tissue (20 points) 1. Partially fractured 15-20
muscle fiber loose tissue,

forming

2. Integral muscle fiber 10-14

dense tissue, forming

3. Completely broken Under 10 points
muscle fiber loose tissue,

unformed

Color (20 points) 1. Dark red color, 15-20

uniform, no mildew

2. Brown color, uniform, 10-14

no mildew

3. Black brown color, Under 10 points

uneven, no mildew

2.3. Statistical analysis

The data underwent statistical analysis using one-way analysis of
variance (ANOVA), and the means were distinguished using Tukey’s
method at a significance level of 5%. The data analyses were performed
utilizing IBM SPSS Statistics 22, a statistical software.

3. Results and discussion

3.1. Microbial counts during storage of
fermented pork jerky prepared by different
sterilization methods

In accordance with the Chinese national standard, the aerobic
plate count in fermented pork jerky must not exceed 5.0 Ig CFU/g, and
the coliform count must not exceed 2.0 lg CFU/g. Additionally,
pathogens such as S. aureus, Shigella, and Salmonella must be absent.
In (EC) No 2073/2005, titled “Microbiological Criteria for Foodstuffs,”
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specific microbiological standards are outlined for pork products.
These standards mandate that the total aerobic bacterial count should
not exceed 5x 105 CFU/g (Colony Forming Units per gram), and the
total coliform count should not surpass 5,000CFU/g (m3).
Furthermore, the presence of pathogens such as S. aureus, Shigella,
and Salmonella is prohibited. In our experiment, we primarily focused
on the aerobic plate count and the presence of S. aureus, as no
coliforms, Shigella, or Salmonella were detected in any of the groups.
Table 3 reveals that S. aureus was detected in fermented pork jerky
subjected to sterilization methods including boiling, pasteurization,
medium-temperature steam, high-temperature steam, ultraviolet, and
ultrasonic on the 24th, 21st, 33rd, 24th, 18th, and 15th days of storage,
correspondingly. As a result, the shelf life for each group was 21 days,
18days, 30days, 21 days, 15 days, and 12 days, respectively.

Different sterilization methods may have a significant impact on
the total aerobic bacteria count (p <0.05). In the initial three days of
storage, the aerobic bacteria count in the boiling method group
increased to some extent, possibly because the boiling method did not
completely eliminate spores. Starting from the 3rd day of storage, the
aerobic bacteria count began to decrease and dropped to less than 1.0
lg CFU/g on the 6th, 9th, 12th, 15th, and 18th day of storage. This

10.3389/fnut.2023.1240749

reduction may be attributed to the inhibitory effects of organic acids,
antimicrobial peptides, or bactericidal proteins produced by
L. delbrueckii spp. Bulgaricus during the fermentation of pork (22).
After 21days of storage, the presence of S. aureus was detected,
indicating the end of the product’s shelf life. The change in the trend
of the aerobic bacteria count in the high-temperature steam sterilized
group resembled that of the boiling group. Determinations were
halted on the 24th day of storage upon detecting S. aureus, signifying
the conclusion of the product’s shelf life.

On the 30th day of storage, the total aerobic bacteria count of
fermented pork jerky treated with medium-temperature steam
sterilization was below 1.0 Ig CFU/g. Within the initial 12 days of
storage, the total aerobic bacteria count increased, likely due to the
proliferation of microorganisms formed from bacterial spores that had
not been completely eradicated. Subsequently, there was a decline,
potentially because of the accumulation of antibacterial substances
generated during the fermentation process, which restricted microbial
growth. Additionally, S. aureus was detected on the 33rd day of
storage. Therefore, fermented pork jerky subjected to medium-
temperature steam sterilization exhibited a longer shelf life (extended
by 9 days) compared to products treated with high-temperature steam

TABLE 3 The aerobic plate count and S. aureus during storage of pork jerky treated by different sterilization methods (lg CFU/g).

Storage Sterilization method
time (days) " o . . : .
o Boiling Pasteurization Medium High Ultraviolet Ultrasonic
method method temperature temperature sterilization sterilization
NGE steam method method
sterilization sterilization
method method
. <1.0° 2.54+0.17° <1.0¢ <1.0° 4.3940.03° 4.740.06"
+ + + + + +
N 2.56+0.06° 2.56+0.33° 1.62+0.26° 1.97+0.02¢ 4.5940.02° 4.79+0.01°
+ + + + + +
. <1.0¢ 2.87+0.07° 1.89+0.09¢ <1.0 4.7740.02° 4.86+0.01°
+ + + + + +
. <1.0¢ 3.76+0.56" 1.92+0.34¢ <1.0¢ 4.9440.01° 4.9240.01°
+ + + + + +
5 0.85+0.15¢ 3.02+0.21° 2.15+0.15° <1.0¢ <5.0° 5.4+0.07°
1
+ + + + + +
s <1.0° <1.0° <1.0° <1.0° 4.2440.24°
+ + + + +
<1.0* <1.3* <1.0° <L.0° - -
18
+ + + +
2.26+0.2° <1.0° <1.0° - -
21 -
+ + +
- - <1.0 - - -
24
4
- — <1.0 - - -
27
N
- - <1.0 - - -
30
.
33 - - - - - -

The aerobic plate count was expressed as mean + standard deviation; if the plates coated by the sample solution and its dilutions were no colony growth, the result was expressed as < 1.0. “+”
means that no S. aureus was detected. “—” means that each group reaches the end of the shelf life due to the detection of S. aureus, and no subsequent experiments are carried out. Lowercase
letters indicate differences in each row of data.
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FIGURE 1

Changes in total volatile basic nitrogen (TVB-N) during storage of
pork jerky treated by different sterilization methods.
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FIGURE 2

Changes in thiobarbituric acid reactive substances (TBARS) during
storage of pork jerky treated by different sterilization methods.

sterilization. The reason behind this difference may be attributed to
the application of high temperature and pressure in the latter
treatment, leading to microscopic cracks in the packaging material
(23). This, in turn, affected its barrier properties by increasing oxygen
permeability, consequently promoting microbial growth in the
fermented pork (24).

However, the pasteurized group exhibited a higher total aerobic
bacteria count during storage, suggesting weaker antibacterial
effectiveness compared to the other methods. Starting on the 18th day
of storage, determinations were halted due to the detection of
S. aureus, signifying the conclusion of the product’s shelf life.
Ultraviolet sterilization was found to be unsuitable for the sterilization
of fermented pork jerky. During the initial stages of storage, the total
aerobic bacteria count was relatively high (4.39+0.03 Ig CFU/g), and
S. aureus was detected on the 18th day of storage, signifying the end
of the product’s shelf life. Additionally, the ultrasonic sterilization
method exhibited a weaker sterilization effect on fermented pork
jerky. On the 12th day of storage, the total aerobic bacteria count

Frontiers in Nutrition

10.3389/fnut.2023.1240749

measured 5.4+0.07 g CFU/g, failing to meet national standards and
thus resulting in the end of the shelf life. In conclusion, the medium-
temperature steam method exhibited the most significant impact on
sterilizing fermented pork jerky, as it resulted in the highest inhibition
of the aerobic plate count.

3.2. Changes in total volatile basic nitrogen
(TVB-N) during storage of fermented pork
jerky treated by different sterilization
methods

TVB-N is commonly used as an evaluation standard to determine
the quality and shelf life of meat products (25). According to the
Chinese national standard “National Food Safety Standards for Fresh
(Frozen) Livestock and Poultry Products GB 2707-2016,” (26) the
TVB-N content in pork jerky should not exceed 15 milligrams per 100
grams. As seen in Figure 1, the TVB-N levels in fermented pork jerky,
treated with six different sterilization methods, increased with the
extension of storage time, similar to the findings of Cui’s study on the
quality changes in fermented rabbit sausages during storage (27). The
increase in TVB-N content during meat storage aligns with other
biomarkers of spoilage (such as duration, temperature, packaging,
etc.) (28). This increase in TVB-N may be attributed to the degradation
of proteins and non-protein nitrogen compounds (29).

3.3. Changes in thiobarbituric acid reactive
substances (TBARS) during storage of
fermented pork jerky treated by different
sterilization methods

TBARS (Thiobarbituric Acid Reactive Substances) is one of the
typical indicators used to assess lipid oxidation in meat products and
serves as an evaluation criterion for meat product quality during
storage. Consequently, a higher TBARS value indicates a greater
degree of lipid oxidation, signifying lower product quality (30, 31).
When the TBARS value exceeds 1.0mg MDA/kg, it can result in the
detection of an odor due to product fat oxidation (32). As shown in
Figure 2, all six sterilization methods maintained relatively low TBARS
values during storage and did not exceed the TBARS limit from the
initial stage up to the 30th day of storage. Pork jerky treated with the
medium-temperature steam sterilization method exhibited the lowest
TBARS values in the first 3 days. Between days 3 and 12, pork jerky
treated with the ultrasonic sterilization method had the lowest TBARS
values, but its shelf life was shorter due to the detection of S. aureus.
From days 12 to 21, the TBARS values of pork jerky treated with the
medium-temperature steam sterilization method were generally lower
than those treated with boiling, high-temperature steam sterilization,
and pasteurization methods. During the initial 21days, the six
sterilization methods were ranked based on the maximum TBARS
values, with the quality of pork jerky listed in descending order as
follows: ultrasonic sterilization method, pasteurization method,
ultraviolet sterilization method, medium-temperature steam
sterilization method, high-temperature steam sterilization method,
and boiling method. Changes in TBARS were associated with the rate
of formation and degradation of lipid oxidation products (33). In the
initial storage stage, the increase in TBARS may be attributed to the
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FIGURE 3

Changes in pH during storage of pork jerky treated by different
sterilization methods. The pH of fermented pork jerky in each group
was not determined after the end of the shelf life.
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FIGURE 4

Changes in Aw during storage of pork jerky treated by different
sterilization methods. Aw is not determined after the end of
fermented pork jerky shelf life in each group.

accumulation of lipid oxidation products, such as MDA
(Malondialdehyde) (34). In the mid-storage stage, TBARS decreased
as malondialdehyde further oxidized into carboxylic acids and organic
alcohols (35).

3.4. Changes in pH during storage of
fermented pork jerky treated by different
sterilization methods

A lower pH value can inhibit or delay the microbial degradation
of various meat products (36), so pH value needs to be considered
during the production of meat jerky (37). Fermented meat products
require a rapid decrease in pH to below 5.3 within 48h during
fermentation (38). As shown in Figure 3, the initial pH of ultraviolet
sterilization is higher than 5.3. During storage, the pH of fermented
pork jerky treated by boiling, pasteurization, medium-temperature
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steam sterilization, and high-temperature steam sterilization
fluctuated significantly. It decreased initially with storage time (up to
the 9th day) and then increased in fermented pork jerky sterilized by
the ultraviolet method. In contrast, it gradually increased with storage
time (up to the 6th day) and then decreased in fermented pork jerky
treated by the ultrasonic method, with pH levels consistently below
5.3. Changes in the pH of fermented pork jerky during storage are
primarily influenced by internal physical and chemical reactions but
are also impacted by the propagation and growth of microorganisms
(39). Generally, the accumulation of basic substances (expressed as
TVB-N) leads to higher pH values. However, the gradual oxidation
and decomposition of fat, along with the growth and reproduction of
microorganisms, result in the breakdown of carbohydrates into acidic
components, thus lowering the pH (40). In the later stages of storage,
the aerobic plate count of pork jerky treated by the medium-
temperature sterilization method decreased significantly. At this point,
the rate of acidity decrease may be slower than the rate of protein
decomposition, which produces alkaline substances such as ammonia
and trimethylamine, causing the pH to rise (41).

3.5. Changes in Aw during storage of
fermented pork jerky treated by different
sterilization methods

Reducing water activity (Aw) can prevent microbial growth,
which is why Aw is an important factor affecting bacterial growth and
the shelf-life stability of jerky (42). As shown in Figure 4, during the
storage of fermented pork jerky, only the Aw of the ultraviolet
sterilization group continuously decreased. The Aw of fermented pork
jerky treated by boiling and pasteurization initially increased and then
decreased. In contrast, the Aw of fermented pork jerky treated by
high-temperature steam sterilization and medium-temperature steam
sterilization decreased initially and then increased, with the high-
temperature steam sterilization group having a significantly higher
initial Aw than the other groups. The Aw of fermented pork jerky
treated by all six sterilization methods was higher than 0.86. According
to a recent report, S. aureus may grow when Aw exceeds 0.86, which
could explain the detection of S. aureus in some samples (43). The
changes in Aw may be attributed to the substances produced by the
decomposition of proteins and fats, such as amino acids and fatty
acids, which alter the osmotic pressure of the mixed system and
consequently affect the Aw of fermented pork jerky (44, 45).

3.6. Sensory scores during storage of
fermented pork jerky treated by different
sterilization methods

Table 4 illustrates that as the storage time increased, the sensory
score exhibited a gradual decline. Both the storage time and
sterilization method significantly influenced sensory parameters
(p<0.05). During the initial stage, fermented pork jerky treated with
the boiling method achieved the highest sensory score, suggesting
a minimal impact on the products sensory quality. Conversely,
fermented pork jerky subjected to high-temperature steam
sterilization received the lowest sensory score, possibly attributable
to the high-temperature sterilization process damaging the
organizational structure of the fermented pork jerky and affecting its

frontiersin.org


https://doi.org/10.3389/fnut.2023.1240749
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Zhao et al.

10.3389/fnut.2023.1240749

TABLE 4 Sensory scores during storage of pork jerky treated by different sterilization methods.

Storage Sterilization method
time (days) Boiling Pasteurization Medium High Ultraviolet Ultrasonic
method method temperature temperature sterilization sterilization
steam steam method method
sterilization sterilization
method method
0 93.3+0.5° 86.740.3¢ 87.7+0.7¢ 81.740.7¢ 88.640.5" 87.940.2¢
3 89.0+0.7° 82.3+0.4° 86.0+0.5 79.040.4¢ 85.840.4" 86.840.5
6 87.3+0.4° 82.040.4° 84.740.4° 76.340.5¢ 82.740.6° 85.540.5
9 85.7+0.5° 81.740.5" 81.340.5" 72.740.5¢ 80.6%0.7¢ 80.7+0.4°
12 83.6+0.5° 79.3+0.6" 80.640.6" 71.940.6° 78.7+0.6" 76.9+0.3¢
15 81.7+0.5° 78.4+0.6" 79.7+0.4° 70.240.5¢ 74.640.4° -
18 80.3+0.6° 78.540.5" 78.340.5" 69.240.5¢ - -
21 76.4+0.6* - 76.5+0.5* 68.8+0.6" - -
24 - - 74.6%0.4 - - -
27 - - 73.940.4 - - -
30 - - 70.4+0.3 - - _
33 - - - - - -

« »

flavor and taste (46). Fermented pork jerky treated with the medium-
temperature steam sterilization method also received a high sensory
score in the initial stage, and the sensory evaluation remained
acceptable on the 30th day of storage. Therefore, the medium-
temperature steam sterilization method proved to be more suitable for
processing fermented pork jerky.

4. Conclusion

This study primarily investigated the effects of various sterilization
methods, including boiling, pasteurization, medium-temperature
steam sterilization, high-temperature steam sterilization, ultrasonic
sterilization, and ultraviolet sterilization, on the shelf life and
physicochemical characteristics of vacuum-packaged fermented pork
jerky. The results revealed that medium-temperature steam
sterilization resulted in the longest shelf life for fermented pork jerky,
extending up to 30 days. Considering both physicochemical indicators
and sensory evaluations, medium-temperature steam sterilization
proved to be the most suitable method for processing fermented pork
jerky. Therefore, this experiment identified medium-temperature
steam sterilization as the most favorable sterilization method for
fermented pork jerky intended for storage, providing valuable insights
for the industrial production of fermented pork jerky.
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means that sensory evaluation is no longer measured after the end of the shelf life of fermented pork in each group. Lowercase letters indicate differences in each row of data.
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