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Abstract This study was carried out to investigate the cooking properties and lipid oxidation stability during storage at
4±1oC when the various levels (5 to 20%) of doenjang (Korean fermented soybean paste) were added to pork patties cooked
by pan frying (PF) and convection oven (CO). With increasing the addition of doenjang, cooking properties of pork patties
revealed the improved cooking yield, less diameter reduction, and less thickness increase. Also, the shear force, hardness, and
chewiness of pork patties were reduced. The PF cooking method showed better cooking properties than CO. Lipid oxidation
expressed by the thiobarbituric acid reactive substances (TBARS) values was significantly reduced by the addition of more
than 5% doenjang (p<0.05). The TBARS values of cooked pork patties by PF were significantly lower than CO during the 8
days of the storage (p<0.05). The development of warmed-over flavor (WOF) in cooked pork patties was delayed as the
amount of the doenjang was increased. It was suggested that the addition of doenjang and PF favorably affected the cooking
properties and stability of lipid oxidation in pork patties.

Key words: pork patty, doenjang (Korean fermented soybean paste), cooking property, lipid oxidation, warmed-over flavor
(WOF)

Introduction

Lipid oxidation that occurs during the process and storage
of meat and meat products is the major cause of
deterioration in flavor, color, texture, and nutrition. The
processed meat products, especially in case of cooked
meat, are much more susceptible to lipid oxidation than
whole muscle. This low oxidative stability and the
warmed-over flavor (WOF) development are largely due to
incorporation of oxygen and release of heme catalysts and
degradative enzymes as a result of cellular disruption
during the grinding, mixing, and heating process (1-3). The
peroxides, radicals, and carbonyl compounds formed by
lipid oxidation are directly related to the loss of unsaturated
fatty acids, fat soluble vitamins, pigments, and development
of off-flavors to cause the quality reduction of meat
products, and potentially become the cause of aging,
carcinogenesis, and arthrosclerosis in humans (4). The lipid
oxidation in pork progresses at a faster speed than in beef
and mutton, because pork contains a large amount of
unsaturated fatty acids compared with other meat (5).

The synthetic antioxidants, such as butylated hydroxy-
toluene (BHT), butylated hydroxyanisole, and propyl
gallate, have been used widely in suppressing the lipid
oxidation of cooked meat by their economical advantages
(6,7). However, their use recently comes into dispute due to
suspected carcinogenic potentials and the general rejection
of synthetic food additives by consumers. Therefore, there
is a growing interest in the use of naturally occurring
antioxidants such as tocopherol, ascorbic acid, β-carotene,

and lecithin. Although the attentions have been given
recently for the use of edible plants, especially the herbs
including spices (galangal, garlic, and ginger), green tea,
rosemary, and sage (6-9), there are many difficulties in the
actual application of these substances due to their strong
flavor, bitterness, and peculiar color (7). Also, the whey
and soy protein hydrolysate (SPH) and peptide such as
carnosine have been known to act as natural antioxidants in
cooked meats (10,11).

Doenjang (Korean fermented soybean paste) is an
important fermented food in Korea. Doenjang has been
traditionally manufactured from meju, which is a fermented
block of crushed cooked soybeans. The primary micro-
organisms involved in meju fermentation are Bacillus
subtilis and molds such Rizopus, Mucor, and Aspergillus
species (12).

Oh and Kim (13) reported that the methanol extracts of
doenjang showed better antioxidant effect than BHT and
green tea extracts at the same concentration in the linoleic
acid system. Even though Cheigh et al. (14) reported the
antioxidant effect of doenjang in the lipid tissues of beef
and fish meat model systems, the usage amount of
doenjang was 50-100% of the meat. Considering the
sensory aspect of the foods, the use of doenjang is too high
to be applied onto the actual development of pork products.

If non-meat proteins, such as soybean powder, textured
soy protein, concentrated soy protein, and isolated soy
protein (ISP), are used in the manufacture of sausage
(15,16) and pork patty (10), several researchers have
reported the improvement of the colloidal properties
including water binding capacity, emulsifying activity, and
gel forming property which increase the binding capacity
of the product to reduce cooking loss and to improve the
textural properties of elasticity and tenderness of the
products.
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Therefore, the objective of this study was to investigate the
cooking properties and lipid oxidation stability during
storage at 4±1oC when the various levels (5 to 20%) of
doenjang were added to pork patties cooked by pan frying
(PF) and convection oven (CO).

Materials and Methods

Samples and proximate analysis The fore-shank portion
of individual porks was purchased at 24 hr post slaughter
from a local supplier. The pork was trimmed of visible fat
and was double minced through a 6.9-mm plate in a meat
chopper (Model 12-S; Hankook Fujee Industries, Suwon,
Korea). The minced pork was stored in polyethylene bags
at −80±1oC until further analyses, and thawed at 4±1oC
for 24 hr as it is needed. Traditional doenjang ripened for
5 months was provided by the Alali Food Company
(Daegu, Korea) and used while storing it at −25±1oC after
grinding for homogenization in a mixer (Rondo 2500;
Tefal, Burgundy, France). Proximate analysis of doenjang
and pork patties was measured according to the AOAC
Official Method (17). The salt concentration of doenjang
was measured using a salinity meter (TM-30D; Takemura
Electric Works, Tokyo, Japan). Proximate compositions
of doenjang were 47.7% water, 13.9% crude protein, 7.5%
crude lipid, 18.3% crude ash, 13.5% salt, and 19.0oBx.

Preparation of pork patties On the basis of the result of
a preliminary experiment, the use of doenjang in the
preparation of pork patties were adjusted to 5, 10, 15, and
20% of the ground pork (21.0% fat) weight, and the
amount of moisture and salt in all treatments were adjusted
to maintain the same moisture (67.0%) and salinity (2.0%)
in no-doenjang treatment (control). For the preparation of
pork patties, a certain amount of ground pork was mixed
with doenjang, salt, and water for 2 min using food
processor. The pork patties (approximately 50 g each) were
shaped manually in a petri dish (8.5 cm diameter×0.6 cm
thickness).

Cooking methods Pan frying (PF); pork patties were
cooked for a total of 8 min (1 min each side) to an internal
temperature of 75±5oC by using a probe-type thermometer
(SK-1250MClla; SATO, Tokyo, Japan) on the frying pan
(30 cm diameter, Initiatives, Tefal, Seoul, Korea) preheated
to 180oC of surface temperature in a gas range (RGR-R2;
Rinnai, Seoul, Korea). Convection oven (CO); samples
were placed on tray and cooked at 190oC for 10 min to an
internal temperature of 75±5oC by using a probe-type
thermometer (SK-1250MClla; SATO) in a preheated
convection oven (HEC-404; Hobart, MI, USA). After 30
min cooling at a room temperature, pork patties were
overwrapped in a pouch made of oxygen permeable (52.6
mL/m2·24 hr) nylon film, and then stored at 4±1oC for 8
days to measure pH, thiobarbituric acid reactive substances
(TBARS), and warmed-over flavor (WOF) every 2 day of
storage.

Cooking properties After 10 min cooling at a room
temperature, the cooking loss, diameter reduction, and
thickness increase of cooked patties were calculated by the
following equations.

Cooking loss (%)=[{weight of uncooked patty (g)−
weight of cooked patty (g)}/weight of uncooked patty
(g)]×100

Diameter reduction (%)=[{diameter of uncooked patty
(cm)−diameter of cooked patty (cm)}/diameter of
uncooked patty (cm)]×100

Thickness increase (%)=[{thickness of cooked patty (cm)
−thickness of uncooked patty (cm)}/thickness of
uncooked patty (cm)]×100

Measurement of texture After 30 min cooling at room
temperature of cooked patties, the Warner Bratzler shear
test and texture profile analysis (TPA) were carried out on
a texture analyzer (TA-XT2; Stable Micro Systems,
Godalming, Surrey, England). Shear force of cooked
patties (5.0×5.0 cm) was estimated with a Warner Bratzler
blade attached to the texture analyzer. The cross-head
speed was 2.0 mm/sec. Maximum power (shear force)
required to cut the cooked patty was recorded. The TPA
was performed using central cores of 5 pieces of each
sample (2.5×2.5 cm), which were compressed twice to
70% of the original height using a plexigrass cylinder
probe (P/25L). A cross-head speed of 1.0 mm/sec was
used. The following parameters were determined: hardness,
springiness, cohesiveness, and chewiness.

Measurement of color Surface color of cooked pork
patties was measured using a Minolta colormeter (CM-
3500d; Minolta, Tokyo, Japan) and expressed as the L*
(lightness), a* (redness), b* (yellowness), and ∆E- (color
difference) values of the Hunter color system.

Measurement of pH The pH of pork patties was
measured using a pH-meter (Mettler Delta 320; Mettler-
Toledo, Columbus, OH, USA) after being mixed with 5 g
of sample and 45 mL of distilled water and being
homogenized for a min at 26,000×g using the homogenizer
(Ultra-Turrax; Ika Werke, Staufen, Germany).

Measurement of lipid oxidation Fat was extracted by
using the Folch et al. (18) method. Lipid oxidation was
measured by the 2-thiobarbituric acid distillation method
(19), and expressed as mg of malonaldehyde (MAD)/kg
meat.

Determination of warmed-over flavor (WOF) To
evaluate the time of WOF development at the cooked pork
patties (PF and CO) during the storage at 4±1oC, the
samples were collected every 2 day of storage. Unstored
fresh pork patties and cooked pork patties at each evaluation
were set as the reference, and then the difference of WOF
between the stored sample and the reference were evaluated
by using the 7-point scale (0, equal to control; 3, beginning
to lose acceptability; 6, unacceptable). A trained 10
university students were selected as a sensory panel, and
each patty was uniformly cut into 8 pie-shipped wedges for
WOF evaluation. Samples were placed in covered glass cup,
and then reheated in a microwave oven for 1 min prior to
serving. Panelists were presented with 4 samples coded with
3-digit numbers according to a randomized balanced
incomplete block design.
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Statistical analysis All data were analyzed with analysis
of variance (ANOVA) using SPSS 12.0 statistical program
and the level of significance among samples was tested at
p<0.05 with Duncan's multiple range test. Pearson’s
correlation coefficient was performed to evaluate any
relationship between the TBARS value and WOF.

Results and Discussion

Cooking properties of pork patties The Hunter color
values of pork patties cooked by 2 different methods (PF
and CO) are shown in Table 1. The pork patties cooked by
the CO showed lower L* values than those cooked by the
PF, while the a*, b*, and ∆E-value were higher. This
showed that the CO turned out to be a darker, more surface
browning of patties than the PF. As the amount of added
doenjang increased, the pork patties became darker due to
the original brown color of doenjang (12).

As shown in Table 2, the moisture content of uncooked
pork patties was 67.0% in all treatments, but the fat content
significantly decreased as the amount of doenjang increased
from 0 to 20% (p<0.05). It was due to the low fat content
of 7.5% in doenjang compared to the 21.0% of that in
pork. However, the moisture and fat contents were
increased as the amount of the doenjang was increased in
both cooking treatment. It was due to decrease of cooking
loss in doenjang added patties. As shown in Table 3, both
of cooking methods revealed significant reduction of
cooking loss, less diameter reduction, and less thickness
increase in doenjang added patties indicating the improvement
of cooking properties. Our results are in good agreement
with the reports of Lee et al. (20) who reported the
decrease of cooking loss by the addition of ISP on pork
patty. Pena-Ramos et al. (10) reported the increase of polar
amino groups and carboxyl groups through the exposure of
peptides in the SPH added pork patties improved the
cooking yield by the induction of protein-water binding
interactions. Claus and Hunt (21) reported the increase of
moisture separation was resulted from the fat separation
inside of meat batters. Therefore, various emulsifying
substances, such as soy protein, SPH, lecithin, and soy

fiber, in doenjang (22) must have contributed to increasing
the viscosity of pork tissues through the well-binding of
water, protein, and fat component, and stabilized the batters
to improve the cooking yield by the reduction of dripping
during the gelling process at the time of heating (23,24).
The cooking loss in PF was lower than CO.

As shown in Table 4, the shear force in PF was lower
than CO, and both treatments revealed the significant
reduction of shear force with increasing the amount of
doenjang (p<0.05). This similar tendency was found in the
hardness and the chewiness. This might be explained by
the presence of SPH rather than soy protein in doenjang
(12,22) and by increasing the binding capacity and the

Table 1. Color values of cooked pork patties treated with doenjang using different cooking methods

Doenjang (%) Cooking method1)
Hunter color value2) 

L* a* b* ∆E

0 
PF 3)63.7±0.14a3) 1.2±0.39i 17.5±0.48e 36.6±0.14j

CO 62.8±0.06b 1.5±0.06h 17.1±0.12f 38.3±0.04i

5
PF 58.9±0.21c 4.0±0.10g 18.2±0.18c 42.4±0.11h

CO 56.5±0.24e 4.7±0.26f 17.9±0.26d 44.5±0.35f

10 
PF 57.2±0.26d 5.0±0.19e 18.2±0.35c 44.1±0.07g

CO 53.3±0.20h 5.7±0.29c 19.0±0.31b 47.9±0.14c

15 
PF 55.4±0.02f 5.1±0.08e b19.1±0.12ab 46.0±0.07e

CO 53.2±0.16h 6.1±0.37b b19.3±0.38ab 48.2±0.15b

20
PF 54.5±0.06g 5.3±0.04d b19.1±0.05ab 46.9±0.04d

CO 52.1±0.07i 6.5±0.01a 19.3±0.08a 49.2±0.03a

1)PF=pan frying; CO=convection oven.
2)L*=lightness; a*=redness; b*=yellowness; ∆E= , color difference.
3)Different letters (a-i) within a column are significantly different (p<0.05, n=5).

∆L
2

∆a
2

∆b
2

+ +

Table 2. Moisture and fat contents of uncooked and cooked
pork patties treated with doenjang using different cooking
methods

Doenjang (%)
Cooking 
method1) Moisture (%) Fat (%)

0 

Uncooked b)67.0±0.05a2) 19.6±0.04a

PF 55.9±0.23f 12.5±0.08j

CO 54.0±0.16h 11.8±0.04l

5 

Uncooked 67.0±0.05a 19.4±0.05b

PF 56.8±0.19e 13.0±0.04i

CO 54.3±0.23h 12.0±0.09k

10 

Uncooked 67.0±0.05a 19.1±0.03c

PF 58.3±0.32d 13.8±0.08h

CO 55.0±0.40g 12.5±0.06j

15 

Uncooked 67.0±0.05a 18.8±0.04d

PF 60.6±0.42c 15.0±0.04g

CO 56.4±0.20e 13.1±0.05i

20 

Uncooked 67.0±0.05a 18.6±0.05e

PF 62.4±0.49b 16.0±0.05f

CO 58.1±0.06d 13.8±0.08h

1)PF=pan frying; CO=convection oven.
2)Different letters (a-h) within a column are significantly different
(p<0.05, n=3).
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emulsifying capacity in pork patties by the digestion of
muscular protein through the activation of protease present
in doenjang (25). Unlike our study, Lee et al. (20) reported
the increase of hardness, gumminess, and chewiness when
ISP was added to the meat products. In case of CO, its
relatively longer cooking time compared to PF might cause
the increase of shear force, hardness, and chewiness with
the increase of cooking loss, diameter reduction, and
thickness increase of the patties due to the more release of
moisture and fat (26).

pH The pH changes in uncooked and cooked pork
patties during storage at 4±1oC are shown in Fig. 1. The
pH values of cooked pork patties were higher than those of
uncooked pork patties (p<0.05). According to Fogg and
Harrison (27), this phenomenon is attributed to the
exposure of the basic activation groups of imidazolium
such as histidine produced by the denaturation of myofibrillar
proteins during the cooking. The pH was higher in
doenjang treatments than control (0% of doenjang)
(p<0.05). The pH values of doenjang and fresh control
meat were 5.76 and 6.07, respectively. The addition of
doenjang into fresh meat increased the pH of meat
probably due to proteinous hydrolysates including peptides

and basic amino acids formed by the action of protease
present in doenjang (28).

TBARS value The changes of TBARS values of
uncooked and cooked pork patties during 8 days of
refrigeration storage at 4±1oC are shown in Table 5.
During the grinding and mixing processes for the patty
preparation, incorporation of oxygen, release of free irons,
and the addition of salt and water catalyzed lipid oxidation
(1). At day 0, the TBARS values of the control were
significantly higher than those of the pork patties treated
with the doenjang, and rapidly increased throughout the
storage period (p<0.05). The rate of increase in the
TBARS values was reduced significantly with the increase
of doenjang addition (p<0.05). The pork patties cooked by
PF and CO maintained higher TBARS values than the
uncooked pork patties. In addition, the TBARS values of
the CO were higher than those of PF (p<0.05) although the
fat contents of PF were higher than those of CO. In case of
the CO treatments, more cooking loss was due to the longer
cooking time. This must have stimulated the oxidation by
the concentration increase of free irons. Therefore, the lipid
oxidation increased (2,29). Tarladgis et al. (19) suggested
higher than 0.5-1.0 MAD mg/kg meat of TBARS values

Table 3. Cooking properties of cooked pork patties treated with doenjang using different cooking methods

Doenjang (%) Cooking method1) Cooking loss (%) Diameter reduction (%) Thickness increase (%)

0 
PF b)23.9±1.23c2) b16.5±1.18de b26.7±9.13ab

CO 28.3±1.33a 21.9±1.58a 30.0±7.45a

5 
PF 22.4±0.31d 14.8±1.05e bb23.3±9.13abc

CO 26.4±0.24b 19.9±1.30b b27.3±8.30ab

10 
PF 19.8±0.44f 12.5±0.65f bb19.0±3.65bcd

CO 24.5±1.08c b18.4±1.58bc bb22.7±8.30abc

15 
PF 17.1±0.72g 11.3±0.64f b17.0±1.83cd

CO 22.3±0.65d b17.2±1.34cd bb20.0±3.53bcd

20 
PF 10.0±0.31h 09.9±1.78g 12.3±4.19d

CO 21.0±0.73e 15.3±1.44e 13.3±4.57d

1)PF=pan frying; CO=convection oven.
2)Different letters (a-h) within a column are significantly different (p<0.05, n=5).

Table 4. Texture properties of cooked pork patties treated with doenjang using different cooking methods

Doenjang
(%) 

Cooking method1) Shear force (kg) 
Hardness

(g) 
Springiness Cohesiveness Chewiness (g)

0
PF b)3.10±0.06b2) 846±16.8c b0.91±0.01ef 0.50±0.01c 385±5.51b

CO 3.25±0.04a 907±24.1a 0.89±0.02f 0.50±0.01c 409±20.6a

5 
PF 2.97±0.05c b806±12.8de bb0.92±0.01bcd b0.51±0.01bc 380±5.03b

CO 3.04±0.05b 874±19.6b b0.91±0.01ef b0.51±0.01bc 407±11.0a

10
PF 2.64±0.02e b783±12.5ef b0.94±0.01bc b0.52±0.01bc 379±16.3b

CO 2.76±0.01d b831±10.5cd b0.92±0.01de b0.52±0.01bc 393±6.0ab.

15
PF 2.33±0.06g 771±10.8f b0.95±0.01ab 0.52±0.01b 379±10.8b

CO 2.44±0.02f 811±11.6d b0.92±0.01de b0.52±0.01ab 392±5.7ab.

20
PF 2.01±0.01i 731±10.1g 0.96±0.01a 0.53±0.01a 375±11.1b

CO 2.15±0.01h 783±11.3ef bb0.93±0.01bcd 0.53±0.01a 390±4.6ab.

1)PF=pan frying; CO=convection oven.
2)Different letters (a-i) within a column are significantly different (p<0.05, n=3). 
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was the threshold values for rancidity perception by
consumers. In uncooked pork patties, TBARS value of the
control (0% of doenjang) were 0.56±0.007 MAD mg/kg at
day 2 of the storage, and that of 5% doenjang-treated
sample was 0.46±0.007 MAD mg/kg at day 8. Thus, the
lipid oxidation in 5% of doenjang was delayed up to about
6 days compared with control. The addition of more than
10% of doenjang didn’t show visible increase of TBARS
values even by day 8 of the storage. The TBARS values of
control in PF and CO were 0.66±0.007 and 0.79±0.002
MAD mg/kg on day 2, respectively. The TBARS values of
5% of doenjang in PF and CO were 0.60±0.008 and
0.63±0.007 MAD mg/kg in the 8th day of the storage,
respectively. As in the case of uncooked pork patties, the
lipid oxidation of cooked patties were delayed up to about

6 days by the addition of 5% of doenjang, and the addition
of doenjang more than 10% resulted in very slow increase
of TBARS values. This means that the addition of
doenjang is very effective in delaying lipid oxidation of
both uncooked and cooked pork patties. The lipid
oxidation in pork patties is thought to be suppressed not
only by the antioxidative products in soybean itself, but
also by the increased Maillard reaction products (MRPs),
amino acids, peptides, and isoflavones in aglycogne
through the fermentation procedure of doenjang (12,13).

WOF The changes of the WOF development in pork
patties during storage are shown in Table 6. The loss of
acceptability of cooked pork patties without doenjang
started to develop on the 4th day of the storage in control,

Fig. 1. Changes in pH of uncooked and cooked pork patties treated with doenjang using different cooking methods during storage

at 4±1°C. PF=pan frying; CO=convection oven. -□- control, -○- doenjang 5%, ···▲··· doenjang 10%, -×- doenjang 15%, ···●···
doenjang 20%. Values are mean±SD, n=3.

Table 5. Changes in thiobarbituric acid reactive substance (TBARS) values of uncooked and cooked pork patties treated with
doenjang using different cooking methods during storage at 4±1oC (MAD mg/kg)

Doenjang (%) Cooking method1)
Storage period (day) 

0 2 4 6 8 

0 

Uncooked C2)0.31±0.005e3) C0.56±0.007d C0.80±0.008c C1.15±0.005b C1.57±0.012a

PF B0.37±0.003e B0.66±0.007d B0.92±0.003c B1.29±0.009b B1.80±0.003a

CO A0.44±0.030e A0.79±0.002d A1.13±0.005c A1.45±0.027b A1.91±0.010a

5

Uncooked F0.17±0.004e F0.23±0.003d F0.33±0.004c F0.40±0.006b F0.46±0.007a

PF E0.21±0.005e E0.31±0.011d E0.44±0.010c E0.54±0.001b E0.60±0.008a

CO D0.24±0.006e D0.35±0.003d D0.48±0.008c D0.56±0.009b D0.63±0.007a

10 

Uncooked J0.09±0.004e IJ0.14±0.002d J0.15±0.002c J0.20±0.002b I0.26±0.004a

PF GH0.12±0.002e H0.15±0.001d H0.19±0.004c H0.25±0.004b H0.31±0.002a

CO G0.14±0.007e G0.18±0.004d G0.23±0.010c G0.27±0.001b G0.33±0.009a

15 

Uncooked J0.09±0.003d M0.09±0.005cd L0.10±0.003c K0.17±0.001b K0.21±0.008a

PF HI0.11±0.003d K0.12±0.004d I0.16±0.002c J0.20±0.006b J0.23±0.004a

CO G0.13±0.004d I0.14±0.005d H0.18±0.005c I0.21±0.005b I0.25±0.007a

20 

Uncooked J0.08±0.002d M0.09±0.003c L0.09±0.005c L0.14±0.001b M0.16±0.004a

PF IJ0.10±0.004e L0.11±0.003d K0.13±0.003c K0.16±0.002b L0.19±0.001a

CO GH0.12±0.001e J0.13±0.003d J0.15±0.005c K0.18±0.008b J0.22±0.006a

1)PF=pan frying; CO=convection oven.
2)Different letters (A-J) within a column are significantly different (p<0.05, n=3). 
3)Different letters (a-d) within a row are significantly different (p<0.05, n=3).
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the 6th day for pork patties containing 5% of doenjang, and
the 8th day for pork patties containing more than 10% of
doenjang. Therefore, these results showed that adding
doenjang to pork patties delayed WOF development time.
The positive correlation coefficients between the values of
TBARS and WOF of the patties cooked by PF and CO
were obtained to be r=0.80 and r=0.72, respectively
(p<0.05). These results were similar to the previous study
(30).

With increasing the addition of doenjang, cooking
properties of pork patties revealed the improved cooking
yield, less diameter reduction, and less thickness increase.
Also, the shear force, hardness, and chewiness of pork
patties were reduced. The PF showed better cooking
properties than CO. During the storage at 4±1oC of pork
patties, lipid oxidation was remarkably reduced by the
addition of 5% doenjang. The TBARS values of PF were
lower than CO. The WOF development was delayed as the
amount of the doenjang was increased. Thus, the addition
of doenjang and PF favorably affected the cooking
properties and stability of lipid oxidation in pork patties.
However, the amount of doenjang added to seasoned pork
patties might be limited due to the characteristic flavor of
doenjang. Therefore, in future study, the sensory evaluation
is needed whether there is any objectional flavor impact of
doenjang in pork patties and thus to obtain proper amount
of doenjang added.
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