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Abstract: 
 

This study was conducted using IFP Aging Chamber, a food process and preservation 

equipment which is researched and developed by King Son Instrument Tech. Co., Ltd, to 

study the quality change of foods during dry aging process above freezing point. The food 

used in this study is pork loin. The freezing point here refers to the Initial Freezing Point of 

the food (IFP), and it is observed that every food in nature has a different initial freezing 

point and not all at zero degrees Celsius. In this study, we use weight change, pH value, 

shear force value, VBN value, glutamic acid content and flavor change as indicators to as-

sess changes in the aging quality of the pork loin through the process of dry aging. 

Through the experimental results we have observed that, under the dry aging environmen-

tal conditions and parameters of -1.0℃ temperature and 80% relative humidity, the pork 

loin achieved a stable state in the required 21 days needed for dry aging, and was able to be 

further be preserved and aged afterwards. Under these conditions, it is effectively possible 

to extend the shelf life of the food by another two-weeks through the use of the in IFP Ag-

ing Chamber, completely aging until 35 days. The result demonstrates the potential for a 

profitable and viable commercial operation and sales model for dry aging pork. 
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1、 Introduction: 

 

    Humans before the discovery of 

electricity and refrigeration resorted to 

various natural techniques to store and 

preserve unfinished food or cooking 

ingredients such as dry hanging or storing 

food in natural climatic conditions. These 

traditional ways of preserving food has 

helped contribute to the distinctiveness of 

renowned local foods around the world, 

such as the Iberia ham, dry aged beef and 
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the salami sausage. One of the most 

common techniques is the dry aging 

processing, and the most meats including 

beef, mutton, pork, poultry meat, and fish 

have all been observed to be preserved 

through the dry aging process. 

 

    There are two types of food aging: 

dry aging and wet aging. Both rely mainly 

on the food's own enzymes and its 

decomposition enzymes to carry out self-

decomposition under a controlled 

environment, whereby larger muscle fibers 

of the food decomposes to smaller pieces 

of. This process is what gives the meat its 

tenderness. At the same time, larger protein 

molecules and fats get decomposed into 

smaller amino acids and fatty acids 

including notably the flavor-related amino 

acids (savoury amino acids) and aromatic 

fatty acids. This contributes positively to 

the taste of the meat and is the source of 

deliciousness and appeal upon 

consumption. By initiating and leveraging 

these naturally occurring chemical 

processes, dry aging processed foods have 

the advantages of increased tenderness and 

additional aromatic appeal. Another 

attractive feature of the dry-aging process 

is the release of unique natural aromatic 

flavours and fragrances of the ingredient. 

From previous studies, it has been observed 

that aromatic fragrances resembling nuts, 

dairy, mushroom, chocolate, truffle, 

popcorn and butter were released. When 

undergoing the dry-aging procedure for an 

extended period of time, the ingredient may 

even release aromas resembling blue 

cheese which has been notably desirable 

amongst certain chefs. Within this study, a 

pork loin undergoing the dry aging process 

at just above its IFP began to develop these 

characteristics (notably dairy aromas) after 

being stored for 21 days. 

 

    In general, the common process of dry 

aging is to place the fresh chilled meat 

(without packaging), which has undergone 

pre-cooling treatment after slaughter, in an 

environment with controlled temperature, 

humidity, and air velocity for an extended 

period of time. Commonly used dry aging 

temperature is -2℃ to + 4°C and relative 

humidity between 50% and 90% RH. The 

main difference between dry aging and wet 

aging is whether the food will undergo the 

aging process with or without external 

packaging. Dry aging means the food is 

treated completely bare without any pack-

aging, while under wet aging, the food uses 

is surrounded by packaging during aging to 

block the exchanges between the food and 
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external moisture and air One example of 

wet aging is to use vacuum packaging 

around the food. In this study, we also de-

termine the initial freezing point of food 

studied and its dry aging temperature, 

which namely is defined at +0.5 °C above 

initial freezing point of the food. Since ini-

tial freezing point varies in different foods, 

therefore, we determine the initial freezing 

point for each food individually in order to 

get much better dry aging quality. 

 

2、 Material & method: 

 

The main equipment used in this 

study to conduct dry aging experiments is 

the IFP Aging Chamber produced by King 

Son Instrument Tech. Co. Ltd. (see Figure 

1), an electronic scale, EZDO_6011 pH test 

pen, HIMPO FGP-0.5 Digital Force Gauge; 

and volatile salt nitrogen (VBN value) 

measurement and the detection of gluta-

mine content is performed by SGS Taiwan 

Ltd. The experimental flow starts from pur-

chasing the fresh chilled pork loin about 24 

hours after slaughtering. Each pork has an 

outer fat layer which weighs about 2 to 2.5 

kg. The pork loins are directly placed into 

IFP Aging Chamber after procurement and 

opening from its package (as Figure 2 

shown). 

(Fig. 1: King Son IFP Aging Chamber) 

 

(Fig. 2: Dry aging pork loin above initial 

freezing point, at -1.0°C) 

 

    The drying aging conditions set in the 

chamber are as follows: temperature at -

1.0° C and relative humidity 80%. Every 

seven days the pork loins are temporarily 

retrieved for analysis to measure the 

amount of weight, pH, shear force, volatile 

salt nitrogen, glutamic acid content. 

 

3、 Results and discussion: 
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3-1 Appearance and weight change 

 

    Through weight measurements, we 

can see that weekly weight loss rate of the 

pork loin during dry aging process above 

IFP, Table 1 shows each week the weight 

loss percentage of the pork loin during dry 

aging. 

 

 

(Part of pork lion was taken on day 28 and 

day 35 for sample test, therefore, it is im-

possible to compare weight loss in the end 

of week 4 (day 28) and week 5 (day 35). 

The estimated weight loss would be about 

20%.) 

 

    From above experimental data, we 

can see that the increase in weight loss dur-

ing the first two weeks of dry aging pro-

cess, and thereafter maintaining a lower 

rate, with the increase in cumulative weight 

loss between 14 to 21 days to be only 2%. 

The result is expected, as typical within a 

dry aging process, the lack of packaging 

protection will lead to higher levels of wa-

ter evaporation thus contributing to the ini-

tially high weight loss rate of the food. 

However, as the number of dry aging days 

increase, due to water evaporation and dry-

ing loss, a crust shell formed on the surface 

of the food This shell can form a protective 

layer to help mitigate further excessive 

moisture evaporation inside the food. Fig-

ure 3 and Figure 4, respectively, showed 

dry aging pork loin above IFP, on day 0 

and day 28.  

 

(Figure 3: dry aging process above IFP on 

day 0) 

 

(Figure 4: dry aging process above IFP on 

day 28) 
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    From the above figure we can observe 

the crust formed on the surface of pork loin 

during IFP dry aging process, the weight 

loss of pork loin after 35 days IFP drying 

aging process is about 20%. The UVC ster-

ilization ventilation system incorporated in 

King Son IFP Aging Chamber, ensures 

food safety during aging process. In this 

study, we did not observe the growth of 

mold or other bacteria on the surface of 

pork loin. 

 

3-2 pH value change 

 

    pH detection and measurement, an in-

dustry standard methodology for meat test-

ing, is a relatively simple and quick way to 

determine whether the meat is spoiled or 

not. In general, the pH value between 5.8-

6.2 is defined as fresh meat, between 6.3-

6.6 is defined to sub-fresh meat, and pH 

above 6.7 is spoiled meat. Therefore, dur-

ing IFP dry aging process, we removed and 

tested samples from the centre of the pork 

loin for its pH value. The results are pre-

sented in Table 2: 

 

Table 2: Dry aging days and pH value 

Day 0 7 14 21 28 35 

pH 5.6 5.8 6.3 6.2 6.2 6.2 

 

    From the above measurement data, we 

observed that throughout the entire 35 days 

IFP dry aging process, the quality of pork 

loin is mostly preserved in the fresh meat 

or sub-fresh meat level, there is no signifi-

cant deterioration of the quality of meat. 

However, it is worth noting that the meas-

urement data of meat pH value varies by 

different measurement points. We found 

that that the pH value increased more near 

in the fat part of pork loin. This is also an 

expected result. From the previous litera-

ture, we know that compared with lean 

meat parts, the fat part of pork loin is more 

prone to quality changes, meaning that the 

it has an higher oxidation rate. Although 

the experiment measurement of the pH 

Values is within the range of being edible, 

however, we still performed another food 

safety test through testing the volatile salt 

nitrogen (VBN value) to ensure that the 

food safety during IFP dry aging process. 

The VBN value will be explained in the 

next paragraph. 

 

3-3 Measurement of Volatile basic nitrogen 

 

    Volatile basic nitrogen (VBN) is a 

general term referring to the presence of 

amines and ammonia within the food’s 

tissue and composition as produced by the 
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activities of microorganisms and enzymes. 

Therefore, VBN content value can be used 

as a reference to the freshness of food, 

when the VBN content value is higher, 

then the lower freshness of the food. In 

general, if the VBN value ≦ 15mg/100g 

is a fresh meat, VBN value between 15 to 

25 mg/100g is belonged to sub-fresh meat, 

if the VBN value is greater than 

25mg/100g is a spoiled meat. 

 

In this study, we took each sample 

from the center of pork loin at specific time 

for VBN measurement, we found that the 

VBN value was 13.8mg/100g on the day 

21 during dry aging process and the VBN 

value on day 35 was 17.9mg/100g which 

are all far below the VBN number indicat-

ing spoiled meat (25mg/100g). From the 

results of pH and VBN measurements, we 

can confirm that IFP dry aging process is 

safe for foods, which can be attributed to 

the stable IFP dry aging process environ-

ment provided by King Son IFP Aging 

Chamber, which incorporates Food-tech 

Controller and designed to maintain con-

stant temperature & humidity.  This tech-

nology is able to automatically regulate the 

temperature to ensure that the fluctuations 

are less than 0.3°C and humidity fluctuation 

lower than ±5%, thus combined ensure 

food spoilage can be avoided during aging 

process. 

 

3-4 Penetration force measurement 

 

    One more advantage that IFP dry ag-

ing can offer is the ability to treat the meat 

to produce tenderness effect. We use 

HIMPO FGP-0.5 Digital Force Gauge to 

measure the changes of penetration force of 

pork loin during IFP dry aging. The prac-

tice is to remove the 1.5cm thick samples 

at a specific time, using HIMPO FGP-0.5 

Digital Force Gauge slowly puncture the 

meat. When the meat has been completely 

penetrated, the gauge shows the reading 

value of penetration. In order to help the 

reader interpret these results, we convert 

the reading value to percentage and set the 

initial value of day 0 as 100%, the meas-

urement results at the specific time as 

shown in Table 3 and Table 4: 

 

Table 3: Penetration force measurement 

Aging days 0 7 14 21 28 35 

Penetration 

force(g) 

179 163 139 124 128 119 
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    From the measurement results we ob-

served that IFP dry aging process produce 

tenderness effects on meat, with time evo-

lution the effect of tenderness is continu-

ously present and penetration force declines 

within two weeks, in which the penetration 

force on day 21 and day 35 drops about 

30%. This indicates the meat tenderness 

has undergone significant changes. In this 

experiment, IFP dry aging process produce 

tenderness effects on meat is clearly pre-

sented. 

 

3-5 Glutamine acid and aroma development 

 

    In the process of aging, the protein 

molecules in the meat will break down into 

smaller amino acid fragments, including 

amino acid species which are associated 

with perceived savoury and deliciousness. 

One such amino acid is Glutamic acid, 

which is the amino acid associated with the 

savoury umami flavor, is present in the 

form of monosodium glutamate which in 

turn is the main component of sodium glu-

tamate. Therefore, in this experiment, we 

selected glutamate as a monitoring indica-

tor to observe the changes of glutamic acid 

contents during IFP dry aging process.  

We found that the glutamic acid content in-

crease significantly during IFP dry aging 

process that varies by different sample 

taken locations. The glutamic acid contents 

increase between 13% and 28%, maximum 

up to 43940ppm, this result provides a sci-

entific evidence that IFP dry aging process 

can increase the delicious taste and umami 

flavor of meat. 

 

    One more distinguishing characteristic 

of the IFP dry aging process is that it can 

induce the development unique aromas 

within the food that is not otherwise pre-

sent in the food before. In this experiment, 

after 21 days the pork loin began to de-

velop special aromas familiar to milk and 

cheese. This result is positively striking, as 

the development of this aroma can only be 

enabled through IFP dry aging; according 

to our observations, the aroma development 

at first was produced from the fat and 

slowly to the lean muscle parts of the meat, 

therefore, we can reasonably speculate that 

the aroma source is the aromatic fatty acid 

60
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produced by the decomposition of fat after 

aging. 

 

4、 Conclusions: 

 

    To summarise on the above experi-

mental results, during IFP dry aging pro-

cess, the weight loss of pork loin tends to 

be stabalise after about two weeks, the pen-

etration force value tends to stabilize after 

about three weeks and begins to produce 

the unique aromas after the third week. The 

pH value 6.2 and VBN values 17.9mg/100g 

of pork lion on day 35 during IFP dry ag-

ing are still within safe range and met with 

quality food standards. In all, these results 

demonstrate that there is a viable potential 

business model around the dry aging of 

pork loin using the King Son IFP Aging 

Chamber. Pork loins are matured and ready 

on day 21 for sale or cooking, and can be 

also preserved in the same chamber for fur-

ther aging and extends shelf life for another 

2 weeks, until completely aging on day 35. 

In this experiment, King Son IFP Aging 

Chamber provides constant temperature 

and humidity and UVC sterilization venti-

lation system, thus playing the most im-

portant role in ensuring the quality safety 

of the meat during IFP dry aging process. 
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