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SUMMARY

I. Title

Developments of the Fermented Meat and Yakibuda Products using the Pork

Part of Low-preference.

II. The purpose and necessity of the project

By the increasing income and free trade of meat of the world market, the
acceptability of consumer was highly varied and luxuriated, and therefore the
ratio of dining out has being increased. Moreover, one of the most important
food materials required for dining out is the pork. The pork propensity to
consume of our consumer may divide into two; 1) high preference(desirable)
parts such as pork belly and boston butt, and 2) low preference(undesirable)
parts such as tenderloin, loin, ham and picnic shoulder. Such a propensity to
consume requires a further processing of undesirable parts of the pork. It is
not quite acceptable to our consumer even if further processing may be fully
supplied because our consumers are accustomed at grilled pork. Therefore, this
study was carried out to acquire further products for Japan and accelerate the
consumption supplying functional low fat meat productsfortified with traditional

flavor using the pork part of low—preference in Korea market.

Technical aspects

- The Jumulruck and grilled pork with spices are the only way for further

products, and traditional sauce based on kimchi, fermented seafood and soy
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sauce was not applied to further pork products yet.

If the fermented pork using traditional sauce was developed, the amount of
export has increased because of the improvement of the pork juiciness and

tenderness through fermentation.

Even though the further processed pork product with high thermal treatment
exports to Japan, it is necessary that the new technique for further products

desired to world market may need.

The fresh pork for export was blocked because of the swine cholera and

potential malignant diseases.

Therefore, it is necessary that the technique of improving low preference

pork parts may need to stabilize swine industries of Korea.

Economical and industrial aspects

The fluctuation of domestic pork price is influenced by not only the
oversupply of pork but, mainly, the increased stock caused by decreasing
consumption of undesirable parts and the embargo due to the foot and

mouth disease outbreak.

Lack of consumption: the rate of undesirable parts reaches 42.1 % but sale

rate is around 8%.

Inequality of production and consumption: productive capacities of the belly
and the boston butt are under 309 of fresh pork market but consumers

preference is over 93%.

Development of product using undesirable parts of pork can reduce the stock
and help stable management. In addition, such a development makes

economical saving providing an effective substitution.

An unstable and uncertain supply and demand due to the suspension of

export increase the necessity of heat-treatment pork product for the

- XV -



stabilization of the pork supply and demand.

- For the aspects of economic and industry, it is necessary that developed or
fermented pork products using undesirable parts of pork may be required to
accelerate the propensity to consume of our domestic market and the

consumption of consumers of Japan.

Social and cultural aspects

- As consumers propensity to consume pursuits a high-class and diversity
with the increase of the national income, the interest of tasty and nutrition

as well as health is tending upwards with the increase of dining out culture.

- The development of technique and its application, and regular propulsion for
export of thermal treated pork products may release unusual tension of
swine managers. Additionally, such a technique and new thermal products

contribute to concrete the safe and sustainable swine industry.

III. Research content and area

Development of technique of fermented pork using low preference pork

parts

- Collection and analysis of data

- Development of base sauce for fermented food

- Development of technique for fermented pork products

- Establishment of pork quality and its technique expected

Development of pork product Yakibuda using low preference pork parts

- Xvi -



- Collection and analysis of data
- Development of Yakibuda for export

- Analysis of product property and establishment of expired date

- Establishment of the guideline book for manufacturing process and quality

control

- Grasp the point of sensory characteristics of consumers in Japan

IV. Research development and result

The technical development of fermented pork using low preference parts of

pork

Critical aging condition of fermented pork

- The pH aged at 1C was decreased with increasing time of storage, and pH
was high in T3 compared to other treatments but low in T4. The pH aged
at 10C was decreased during storage periods, and reductive range was
increased with days of storage. Although the pH of T2 was varied, final pH
affected by increased organic acid was decreased at 4.31. The pH of all
treatments except T4 was decreased with increase of aging. However, pH
values were very similar during aging for 30 days at 1C and 4 days at 1
07C.

— The salinity content at 1C was increased with storage periods and such an
increase was high at initial storage but contrary decreased after 20 days of
storage. This may be depended upon salinity content caused by the osmotic
pressure. T1 treatment at 1 day was significantly high compared to other

treatments but no difference was found at 20 days of storage. The salinity
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concentration of pork was different with the absorptive time during the
immersion in 3.0% salinity of sauce. The salinity concentration of pork was
high for 4 days of storage under 10C compared to 1 day of storage, but no
difference was found after 4 days of storage. T4 showed high salinity

concentration compared to T1 fermented at 1C.

- The saccharinity content was increased with the time of storage and this
may be considered by the osmotic pressure. Although the saccharinity
consistency of the sauce is set at 30% on the 1st day, the saccharinity
concentration is not over 20% after 30 days which is enough time to be
fermented. Based on this result, it is inferred that the moisture of the pork
can be taken out into the sauce and this causes less saccharinity
concentration than expected. The saccharinity concentration of T1 was high
with rapid absorption at the early storage, but all treatments showed
uniform concentration after 10 days of storage. Even if saccharinity
concentration under 10C was high at the end of storage compared to the
early storage, saccharinity concentration fermented for 1 day under 10C was
similar to that of saccharinity concentration under 1C for 10 days of
fermentation. It means that the sauce was greatly absorbed under high

temperature.

- TBARS values were increased with the time of storage. There was no
difference in 1lst day of storage under 1C, but significantly different at 10
days of storage. After 10 days of storage, T1 showed high TBARS value,
and the highest value (1.13) was found at 30 days of storage. However, T2
showed 0.49 as a TBARS value, and it was similar with other treatments
after 10 days of storage. Under 10C of fermentation temperature, other
values except T4 were low compared to that of concentration under 1T,

and T4 was similar with values fermented at 1TC.

— The VBN values under 1C were increased in T1 and T3 treatments until 20
days of storage but decreased after 30 days of storage. Under 10C of

ferment temperature, the VBN value was high at the early storage day
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compared to values fermented at 1°C. The VBN values of treatments except
T4 were greatly increased with increase of storage, but VBN values of T4
increased with storage, but rapidly decreased after 10 days of storage. T3
normally showed a value twice higher than a value under 1C but T4 was

low.

The water holding capacity of fermented pork at 1°C was decreased with the
day of storage. T2 was increased its value until 10 day but after that period
the water holding capacity was decreased like others. The water holding
capacity of fermented pork at 10C was increased until the storage day of 7
and decreased thereafter. The water holding capacity of T1 and T2 was

re-increased after 13 days.

The Warner—blade shear force value under were low in T1 at 1 days but
higher at 10 days compared to other treatments. T1 and T2 showed high
shear force value. Shear force value under 10C were decreased with the
time of aging and rapidly decreased at the early storage day. Compared to
10T, the shear force values of all treatment was much higher until 1 day

and was similar values thereafter, except T2.

In surface meat color, the value of L* was lower in T1. the value of a* and
b" in T2 was increased and the value of a’ in T4 was decreased with
increasing time of storage. It is inferred that meat color was infected by
sauce itself color. The value of L was similar values at the early aging
storage both under 1°C and 10C . However, the value of L* under 10C was
high at the end of storage days. The value of a° was affected by treatments
rather than storage period. T2 showed the very high, but very low in T4

during the whole aging period.

In the inner meat color, the value of L* decreased, while a*, b* values was
increased with increase of storage. The value a* and b" of inner meat color
showed higher and lower than those of surface meat color, respectively.

Therefore, inner meat color was much redder than surface meat. The value
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of b" in T4 at 10C were very lower than other treatment. This may be
considered by the sauce itself color. Exception T4, other treatment had no

difference of b" between 1C and 10C

- Total bacterial counts under 1C was increased until 10 days and was
decreased thereafter. Bacterial counts under 10C was rapidly increased after
days and decreased thereafter. On the 4 days of storage at the 10T,

bacterial counts was higher than those of 30 days of storage at the 1TC.

- The number of Coliforms was decreased with increasing time of storage,
except T4. While, T4 had higher number of Coliform at the later storage
day

- The number of lactic acid bacteria under 1C were decreased with aging
period, except T3 which had higher counts on the later storage day. The
microorganism in T3 was higher than that of other treatment during whole
storage period. While, T4 had lower counts for the whole storage period,
except for 10 days. The number of lactic acid bacteria under 10C were
increased with aging period and its number was similar of the storage day

of 30 days at 1C.

- Sensory score aged at 1'C was high in T4 with the early storage time, and
was high in T1, T3 with the increasing storage time. In the case of 10T,

all treatment was lower values than 1TC.

The characteristics of fermented pork based on various

packing methods

- The pH level of fermented pork has been decreased at the end of the
storage compared to the early storage days using the atmosphere package.
The pH level of T3 was greater than that of other treatments during the
whole storage days. Although the pH level of T4 was low at the early
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storage days, the degree of decrease in pH level of T4 was not significant
during the whole storage days. In case of vacuum package, the pH level of
fermented pork was decreased by along the storage days as the fermented
pork in atmosphere packages. Except for T4 treatment, other treatments
were decreased rapidly in pH level on the storage day of 28 than those in

atmosphere packages.

- Except for T2, the salinity concentration of treatments in atmosphere
packages was increased by along the storage days compared to the early
storage days. In case of T2, the salinity concentration was increased until 21
and was decreased thereafter. The salinity concentration of T1 was
increased for the whole storage days and other treatments showed the
opposite result in vacuum packages. The salinity concentration was
decreased for the whole storage days, except T1. This result was different

from that of atmosphere packages.

- The saccharinity concentration was increased at the later days of the
storage compared to the early days of the storage, except for T2 treatment
in atmosphere packages. T3 treatment in vacuum packages had high
saccharinity concentration at the early days of the storage as atmosphere
packages did. The vacuum package provided similar tendency with that of

the salinity concentration.

- TBARS in T4 treatment was significantly high at the later days of the
storage compared to the early days of the storage. There is no difference of
TBARS in T2 and T3 between the early and later days of the storage. In
T4, TBARS had low value on the storage day of 1 and showed high values
since the storage day of 7. In case of vacuum package, TBARS in T1 had
been increased by along the storage days and that of other treatments were
decreased by along the storage days. TBARS of treatments in atmosphere

packages was much higher than that in vacuum packages.

- VBN was increased by the storage day of 21 and decreased dramatically
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since then in atmosphere packages. T4 had low value at the early storage
days and significantly increased since the storage day of 14. In case of
vacuum package, VBN had been increased by along the storage days. T1
treatment had the highest values. Except T4, other treatments had similar

values of the storage day of 21 in atmosphere packages.

- T3 treatment normally had high values of the water holding capacity and T4
had lower values using atmosphere packages. The water holding capacity
was increased until the storage day of 14 and decreased thereafter in
vacuum packages. The water holding capacity of vacuum packages on the
storage day of 14 was higher than that of atmosphere packages. On the
later days of the storage, the water holding capacity of vacuum packages

was lower than that of atmosphere packages.

- The Warner-blade shear force of T3 was the lowest value on the day of 1
but showed the highest value since the day of 14 in atmosphere packages.
T1 and T2 in vacuum packages had much lower values than those in
atmosphere packages, and were decreased for the whole storage days. The
Warner-blade shear force of T4 had high values since the early days of the

storage and these values were higher than those of atmosphere packages.

- In case of the color of fermented pork in atmosphere packages, the value of
L" showed a tendency of increasing value along the storage days and the
values of a" and b" provided a tendency of decreasing value. T2 had a
higher value of a* at the early storage days compared to that of the later
storage days. It is inferred that the value of a" was increased by the sauce.
For the color in vacuum packages, all treatments, except T4, showed a
tendency of increasing the value, a’, along the storage days. On the day of
28, the value of a° was much higher than that of atmosphere packages. The
value of b" in vacuum packages was increased at the later storage days.

The value, b, was high in T2 but low in T4 as the value of a" was.

- The profound color of fermented pork in atmosphere packages showed a
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tendency of decreasing values at L', a*, and b" along the storage days. In
case of the value, a” in vacuum packages, the value of a“ had increased on
the later storage days compared to the early storage days and it was
different from atmosphere packages. The values of a” of all treatments,
except T3, had lower values than those of on the storage day of 1 in
atmosphere packages. The values, b, of all treatments, except T4, had
lower values on the storage day of 14 than those of the storage day of 1

and b" value was increased on the storage day of 28.

- The number of total coli form showed a trend of being increased by along
the storage days. T1 was little bit low but T4 was little bit high. Other
treatments were not influenced by the packing methods. The number of total
coli form was decreased on the later storage days compared to the early
storage days. T2 and T4 which had higher numbers on the early storage
days were lower numbers since the day of 14 but T3 had higher number of
coli form on the early storage days. The number of lactic acid bacteria had
been increased by along the storage days. On the storage day of 1, the
number of acidic microorganism in vacuum packages was higher than that
of atmosphere packages but, on the storage day of 28, the number of lactic
acid bacteria in vacuum packages was lower than that of atmosphere

packages.

- In case of the characteristics of the sensory evaluation, T1 in atmosphere
packages showed higher values in terms of aroma and flavor. There are no
specific trends in tenderness and juiciness among treatments. Regarding the
total acceptability, T1 had a tendency of high value on all the storage days,
except for the storage day of 1. So the high-value-aroma-and-flavored pork
impacts the acceptability. Although T2 had no major differences in
tenderness and juiciness among other treatments, T2 showed a significant
low value rather than other treatments in aroma and flavor. It supports that
T2 had the lower values in the total acceptability. In case of vacuum

packages, there was no major tendency in terms of the storage days. T1
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showed good grades in aroma, flavor, and total acceptability. Although T2
was good in tenderness and juiciness, T2 did not record good points in

aroma, flavor, and total acceptability.

Improvement of Yakibuda using low preference pork parts

- The meat color, favor, and taste of Yukibuda, Japanese favorite food, showed
high values rather than grilled products. On the other hand, in the juiciness,

tenderness, and overall acceptability, smoked products showed great scores

rather than other products, but general difference was not observed.

- pH was increased up to 10 days of storage and somewhat decreased up to

20 days after 10 days in all treatments, in addition, it was increased after

20th day.

- Water holding capacity was increased up to 20 days of storage and
somewhat decreased up to 30 days after 20 days of storage. Moreover, it
was re—increased after 30 days. For smoked food, it inclines to be increased

water holding capacity compared to grilled product during storage periods.

- TBARS was increased in all treatment places according to storage periods,
especially, in tenderloin part, it showed enhanced ability of preservation
compared to other parts, but Fuji products did not have. In initial storage
stage, TBARS of gilled product was decreased, but, in 40 days of storage

stage, it was not.

- VBN was continuously increased up to 30 days of storage period,
meanwhile, the results showed that other treatment except T1 inclined to be
a little decreased. For tenderloin products, its VBN was increased compared
to other treatments, meanwhile, for grilled products, the results showed that

its VBN was a little decreased.
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- For part of ham products, the value of Warner-blade shear force had high,

but, for the part of tenderloin, it had low in Warner-blade shear force.

- The variation of microorganism including total bacteil form, E.coli, and lactic
acid bacteria did not have steady tendency, and we could not observe the
changing of microorganism because microorganism number was quite few

because of heating methodology and parts of pork

- The shape and color of sirloin were greater than other parts evaluated with
sensory, but tenderloin part was not. For flavor, juiciness and tenderness,
tenderloin products were much better than Fuji products. And also, for

general acceptability, tenderloin products were higher than Fuji products.

- The self-life of yakibuda products were estimated as 32 day over from

edible period by a factor of 0.8(safety coefficient)

B Practical application plan of the results of research development

- Demand for new meat and meat product, and new product development to

ythe consumers need

- Consideration to construct improved pork undesirable and for characteristic

pork products

- Provide a technical problem to produce a product by the conduction of
technical education to engineers involved after minimizing the preliminary

risk revealed during the research.

- Propulsion of technique transferred by the way of royalty as a price for

technique transfer.

- Propagation of technique to overall industries, and for the industrialization,
application technique should open to the public using seminar and other
educational ways taking advantage of cooperation system of industry and

academy.
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- The variation of the characteristic of pork products can be used as

elementary data for the establishment of expiration date of the product.

- To promote the swine farm industry, steady cooperation with the
Department of Agriculture and Forestry may be recommended and the
propose for support as a policy to increase export of thermal pork products

may need.
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Table 1-1. Formla of seasoned paste

Ingredients 1 T2 ) '13 . B
(soy sauce) (Kimchi sauce)  (pickled shrimps sauce) (Onion sauce)
Picked shrimp 2.5 12
garlic 10 11 15
Corn Syrup 27 33 30 28
Ginger 1 3 8
red pepper 1 2 3
Green onion 9.5
Sesame 0.5
Sesame 0.5 0.5
Red pepper
povidif L 05
Water 15 5.5 31 6.2
Onion 10 13 20
Salt 2 2.8
Vinegar 2
Radish 5 3
Ethyl alcohol 3 10
Paineapple 10 10
Kimchi 30
Soy sauce 21
Total 100 100 100 100
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i

T1(Say sauce) T2(Kimchi sauce)

T3(Pickled shrimps sauce) T4(Onion sauce)

Fig. 1-1. Seasoned pastes
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T1 T2
(Ferment pork with seasoned (Ferment pork with

Soy sauce) seasoned Kimchi)

T3 T4
(Ferment pork with seasoned (Ferment pork with
pickled shrimps) seasoned Onion sauce)

Fig. 1-2. Fermented pork with seasoned pastes

_43_



2) AW
7} pH
T Adetglon, Axes A &7]dA =T 4]

= A s AT F

L T 10g& =FF 90mlet 37 homogenizer(IKA, T25 Basic Malaysia) &
7

A 3023 7FEE v WAbske] 1,000rpmel

A 1087 QARG F FAS H4ea HER 59 AR tse] £¥

kS dry oven 110ColA AZFA|A =A 384}

o) At

Z A7+ Rheometer(EZtest, shimadze, Japan)Z ©]-&3} shearing -cutting
test2 ZAsg o, olwo] EAFAHAL chart speed 120/mm/min, maximum
load 10kg, 4% %= 20mm, A& %°] 20mm, adapter No. 4% =43t}

vl VBN

S (1975)] WS ol &3t AlES 10gel FRHF 0mlE 7hste] dAg &

24 4L whatman Nolo 2 ofitste] o]k} InlE conway unit <]l ¥
A= 0.0IN HAF8 1meet = A1 2F0.066% methyl red + 0.066% bromocresol
green)S 3WE& Zhetsivh. S 3e] HHA-9l0l glycerined W=l
T 50% KoCOs Imbs ool 9 5 A 2N vs 8718 F3o=

Aol FAEHE

3 & 37CelA 12083 skt vl F 0.02N HoSOq 2

gl

_44_



=435,

A} TBARS

Buege2} Aust(1978)e] Wil ola A]& 5goll butylated hydroxyanisole(BHA)
50plet S 16ms H7bstel #d3st A7 F Ad Il APl ¥ o
71ell 2ml thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &3H&d& Yo ¢

Ha e v 90T g5z A 1587 A F Wz A 3,000rpmel
DAY AR AR FFS 3kl 53InmolA F3

2
=
(@)
i F{E
-~
r-(o

¥ AL a7]e] xHd B JdeE ArE ZLow AATZ

i
dlo

oo
o
i
off
e
e
ol
g
lo
ll
o
tob
3
e

chromameter (Minolta Co. CR 301, Japan)E ©]
ko] SA4stion, AR S4& 175 0C=2 ddst ths 1
3 =93 Wy or =A3e] 9 E(lightness)E e E LT A
el E a3 S S (vellowness)E UEWE b s A5 oo
2 L'gkol 89.2, a'#kel 0.921, b'gke] 0.783% F=M IS AlE3ste] HF3et
=g ehain.

=5
ra
Ho

[~
@
3
W2
M2
o & o

°

N

2w A=

F 3 (Total bacterial counts)= Al& 10gS 1% peptone < 90milol
bagmixer® TZAAZl Y& ImlE AFste] FH]E 9ml peptoneol o] 34
Z A Ae ng A3 viA|(plate counter agar, Difco)ell &HZudsle] 32T
29 mjdt & YElE colonye TE AlGETh EH F(E. coli)e 3]4]e
MaCConkey agarol] 3 #ufjokste] 37CoA 19 wjokst 3 yElht= colony 2
ﬁl-ro}oiotq FAakte g4 oS MRS agarol Haujkste] 30T 2 )

% UEelE= colonyd] #F 2 AFESoh

=2 _I>‘ ot
o R

F:1J _l::
0% -y o

r°1'

_45_



Aol
e
it}
o
olr
o
>
>
fo
(o
=
o
of
fto
2
i
ol
ol
0
N
>,
e
-
e
fu
©
i
o
k1

3) FAAE
ool dgelA o
Moz s A

o] &= At

A A= SAS1999)2] GLM(General Linear Model)
Hzke] vl S 98] Duncan® Multiple Range Test”}

A
m
0z
e
o

Ct ZzZaHo| s 2E =X 172

T
Il

D AdT 44

S F 24N WAE Aso A sy F9E AFHA ] Tx10x2em 27| & A}

2 % Table 1-1o Yebd vl 2 wlg] FHlE g wkso] 2hzh A (Fd ol

12E 1 54 DAA 1+£1CAA 1097 4% & 1324y 7248 3

Ak TF F 11T 28U7 AFsAA AFEFLE 1, 14, 28Y, F7E24L
7

, 14, 21, 289 FHWsE SAATh

ki

o

2) A3

< AW & AAS F AAstd e, Axne A &T)dA =T 4
2 % 10g& SHFF 90mlet 74 homogenizer(IKA, T25 Basic Malaysia)®
13,500rpmeoll Al 10%7F 23t pH-meter(Orion 230A, USA)Z =43}

) Y=
=9 I AT gAste] FEAATAGO PR-101, Japan)= 378313tk

_46_



31243}l Quantab(USA)2] chloride titrators<]
Z}ske]  1,000rpmell

Aot hxe) dees AT 9
WHow SAsdv
2}) B4y
nhf gk AlRE 70T FRFxelA 3087 tEd g W
A 107 dAEE e & FAE S8 HER sde /\]E | wiske] &
stakS dry oven 110ColA AZAA SAHs9TH
7h) At
ZA7F8 Rheometer(EZtest, shimadze, Japan)Z ©]&3} shearing -cutting
test® A3 o olue EMZAL chart speed 120/mm/min, maximum
load 10kg, =445 20mm, A& %°] 20mm, adapter No. 42 =343t}
Hh) VBN
i (1975)2] WS o] &3t MES 10go] THT I0mlE 7hste] dAd &
A NS whatman No.lo & o 3&te] o7l IS conway unit Ao P
Ao = 0.0IN 528 1mlet A A 2F(0.066% methyl red + 0.066% bromocresol
greel’l)e 3wE tetdnh. 4ol HEAF 9l glycerines WMIE1 4SS @2
T 50% KoCOs ImbE Ao ¢ F A LAz b5 878 FHoZ it
g F 37CelAM 1203 wfFsksivh. v 5 0.02N HoS0s 2 e k84 s
SA s AT
A TBARS
Buege®} Aust(1978)2] HIHo| oJ&] A]& 5Hgoll butylated hydroxyanisole(BHA)
S0ptet S 15m& Hrbete] At Azl & A Ims Aldde] Qi of
719l 2ml thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &84S Yol ¢
A3 T3 v, 90T d2FxoA 1587 983 T WA A BOOOrpmoﬂ
A 1023 AAE AT AAEYE AR 4SS skl 53InmelA F3
A skl
- 47 -



= AAE g chromameter (Minolta Co. CR 301, Japan)E o] &3}o] FU3 W
o= 53] whEste] FA4eqlon, AR 42 175 0C= Ads vg
We BW S0 T wRoR FA5te] W= (lightness)E WERE L'#, A
A% (redness)E UYE = a3 3 = (yellowness)E UEWE b'ge =45
o} olul FFAE Lgho] 89.2, a'gke]l 0.921, b gkel 0.783% EEM TS ALE-3ho
FE3He v SAs G

2w A=

Z 79 (Total bacterial counts)= A& 10gS 1% peptone < 90mlol]
bagmixerZ T ZAAZl e ImlE AFH3le] Fv)E 9ml peptones=o] Yo 343k
R RS S e U]F'J Z A5 vl A (plate counter agar, Difco)oll ¥l Fste] 32T
29 wjFst & el colonyd o = ASEAT EHXJTE(E, coli)2 3|4
MaCConkey agarell ZHZufjoksle] 37CoNA 1Y i3 & ey colony e
& AlFstgon, Ak 8|4 HS MRS agarol] BaujeFste] 30ToA 29 wl %
% Yely+= colony el = AFsES

abts rulo

r°1'

3) BAAE

O]/BL-O/] Ao Aoz A= SAS(1999)9] GLM(General Linear Model)
Ho Mt g Hare] ¥uE 938 Duncane Multiple Range Test”}
o] 8% At

_48_



7t 2E AN = HofA A T

=

Table 1-2. Formla of seasoned paste

. T1 T2 T3 T4
Ingredients . . . . .
(soy sauce) (Kimchi sauce) (pickled shrimps sauce) (Onion sauce)
Picked shrimp 2.5 12
garlic 10 11 15
Corn Syrup 27 33 30 28
Ginger 1 3 8
red pepper 1 2 3
Green onion 9.5
Sesame 0.5
Sesame 0.5 0.5
Red pepper 1 05
powder
Water 15 55 31 6.2
Onion 10 13 20
Salt 2 2.8
Vinegar 2
Radish 5 3
Ethyl alcohol 3 10
Paineapple 10 10
Kimchi 30
Soy sauce 21
Total 100 100 100 100
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Fig. 1-33 Zt}. pHE Ao ug zo|7t @o] wow T247F =4 T477}
A debgeh GRS 9EE ATl mek 2 Aolt A @gten ot 9

= 3.0%, 9Ev 30%=Z 297 dEolt)

1l
=~
s
i

35
30 -

25 -

aTi

OT1T2 mT3 0OT4

20

pH Salinity(%) Saccharinity(%)

Fig. 1-3. The quality comparisons of fermented sauce

YV T1(Soy sauce), T2(Kimchi sauce), T3(Pickled shrimps sauce), T4(Onion

sauce)

ABC: Means with different superscripts in the same column significantly differ

at p<0.05.
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Fig. 1-4. Changes of pH of seasoned pork during aging at 1+1T

T1(Fermented pork with seasoned soy sauce), T2(Fermented pork with
seasoned Kimchi), T3(Fermented pork with seasoned pickled shrimps),

T4((Fermented pork with seasoned Onion sauce)
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Al Sz, 1CAM 4470 9 pHe AR7Izte] S7tdss A A elA
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o] e pH WalE T3/ g2 Ha o vs) A% %7 pH7 €53 =

ko T4 A7k $HA dEsar 2 A2 A A7 S A E A

pH ¢ ¢

~-T1 -T2 4T3 =¥T4

1 4 7 10 13
Storage(day)

Fig. 1-5. Changes of pH of seasoned pork during aging at 10£1T

Treatments are the same as described in Fig. 1-2.
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Salinity(%)
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Storage(day)

Fig. 1-6. Changes of salinity(%) of seasoned pork during aging at 1+1C

Treatments are the same as described in Fig. 1-2.
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Fig. 1-7. Changes of salinity(%) of seasoned pork during aging at 10+1C

Treatments are the same as described in Fig. 1-2.
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Table 1-3. Changes of saccharinity(%) of seasoned pork during aging at 1+1C

St (day)
Treatment” oraserday
1 10 20 30
T1 830+0.20%  1357+1.31°%  12.21+1.19%  17.54+0.75"
T2 4.60+0.18%9  1453+0.94%  1241+0.66"¢  17.45+0.78"
T3 477+0.05%  13.24+0.33**  10.07+1.47%"  15.02+1.41%
T4 433+0.11%°  11.68+1.32°"  10.8120.21*%  13.09+1.84"

U Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ
at p<0.05.

b€ Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-4. Changes of saccharinity(%) of seasoned pork during aging at 10+1
T

Storage(day)
1 4 7 10 13
T1 11.63:0.40""  14.68+0.26" 12.99+0.71° 12.43+1.23*"" 15.12+0.76™
T2 11.67+0.42°  1520£0.63" 13.07£1.93" 10.72+0.95™ 10.040.34™
T3 11.47+0.64% 14.87+0.78"™ 1358+1.07™ 16.11+3.01** 17.65+2.55*
T4 13.91+1.20%" 14.71+0.16  14.27+0.64° 12.83+1.76*% 16.61+0.75"

Treatment”

' Treatments are the same as described in Fig. 1-2.
AB . Means with different superscripts in the same column significantly differ

at p<0.05.
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ab¢ . Means with different superscripts in the same row significantly differ at

p<0.05.

4) TBARS
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1.0 r
Tl -T2 -4T3 =-¥T4

0.6 -

TBARS(mg malonaldehyde/kg)

0.2 -

0.0

Storage(day)

Fig. 1-8. Changes of TBARS(mg malonaldehyde/kg) of seasoned pork during
aging at 11T

Treatments are the same as described in Fig. 1-2.
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04

0.2
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0.0

1 4 7 10 13

Storage(day)

Fig. 1-9. Changes of TBARS(mg malonaldehyde/kg) of seasoned pork during
aging at 10£1C

Treatments are the same as described in Fig. 1-2.

5) VBN

Table. 1-5 Changes of VBN(mg%) of seasoned pork during aging at 1+1TC

N Storage(day)
Treatment
1 10 20 30
T1 39.0846.71%°  70.76+153%  72.87+3.36™  61.33+3.17"
T2 19.99+410.46%¢  38.15+6.30%  4580+1.03">  71.71+0.76™
T3 27.09+10.05%°  38.95+7.26™  47.22+1.32%*  40.82+1.21™"
T4 26.78+9.15""  37.48+0.96™ = 4652+0.71""  81.02+1.01*
" Treatments are the same as described in Fig. 1-2.
AB,CD

. Means with different superscripts in the same column significantly

differ at p<0.05.
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ab¢ . Means with different superscripts in the same row significantly differ at

p<0.05.

Table. 1-6 Changes of VBN(mg%) of seasoned pork during aging at 10+1TC

reatment” Storage(day)
reatmen
1 4 7 10 13
49.90+11.83" " Bb A Ba
T1 b 66.60£6.167° 35.01+1.69™" 75.21£5.58™ 76.35+2.95

T2 28.55+4.35%% 29.32+5585> 337845355 39.09+2.17%* 40.20+1.15°°
T3 26.68+6.04% 37.06+1.87°¢ 46.07+0.345%¢ 75.89+2.75"" 85.52+4.29"
T4 29.44+4.00" 33.77+4.46"° 63.57+16.63* 71.79+2.64*" 32.31+3.69""

Y Treatments are the same as described in Fig. 1-2.

ABCD - Means with different superscripts in the same column significantly

differ at p<0.05.

abe . Means with different superscripts in the same row significantly differ at
p<0.05.
L2 gEste] £AA 7 BEE A mrie] AA7|7he] e VBNY ®WEE
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Bl oyt 1 o] Fo = & }O]% WER A okt 1TColA S8AHYE %3 4
wskH T3 7ol A =2 @S Uehiidey T4+ €538 @& #he v
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L
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Table 1-7. Changes of water holding capacity(%) of seasoned pork during
aging at 1+x1TC

reatment” Storage(day)
1 10 20 30
T1 74.34+0.74" 75.80+8.05 72.42+5.32 68.94+3.65
T2 72.60+1.17" 79.15+£8.12 72.17+10.77 70.78+11.45
T3 79.50+2.66™ 77.43£5.77° 76.56+2.97 67.57+5.07°
T4 72.69+1.17° 70.88£17.39 73.47+3.43 67.79+1.24

' Treatments are the same as described in Fig. 1-2.
AB " Means with different superscripts in the same column significantly differ
at p<0.05.
*b: Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-8 Changes of water holding capacity(%) of seasoned pork during
aging at 10+x1°C

Storage(day)
1 4 7 10 13
Tl 62.52+1.39% 79.95+2.91% 82.72+3.69%% 70.91+2.722%" 73.48+2.32""
T2 74.98+2.76"" 75.04+353%" 82.14+2.61*%* 69.98+3.54% 6858+2.60%
T3 7451£1.79™ 7655+1.76"% 77593777 74.21+3.08"% 68.54+4.06™"
T4 7477+0.16"  7850+4.41*% 78.81+3.92*" 76.70+7.30" 81.16+7.87"

Treatment"

U Treatments are the same as described in Fig. 1-2.

AB: Means with different superscripts in the same column significantly differ

at p<0.05.
ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-9. Changes of shear force(kg/cm?) of seasoned pork during aging at 1+1
T

reatment” Storage(day)
1 10 20 30
Tl 1,2562150%  1,894+154%  2301+192"  2.873+177™
T2 1548£110% 1536153 1,731£164™  1,110+126™
T3 1,451£94%¢ 1,621+42%  1,768+104™  1,142+108™
T4 1,490£119%  1517+105™ 1,703+79%° 2,830+68

Treatments are the same as described in Fig. 1-2.

AB . Means with different superscripts in the same column significantly differ
at p<0.05.

abed : Neans with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-10. Changes of shear force(kg/cm?) of seasoned pork during aging at
10+1C

Storage(day)
1 4 7 10 13
Tl 7253+2216%  3745+803%  3671+2019% 3300+801™  1,625+421%
T2 15,138£9676™  12,000+8181™* 11,387+7814™  1,734+632% 18742521
T3 90262792 24062950 24062950 1746305 1,764+147
T4 469525307 1,193+648%  1,193+648% 3206745 3062+441

Treatment"

U Treatments are the same as described in Fig. 1-2.

AB . Means with different superscripts in the same column significantly differ
at p<0.05.
abe . Means with different superscripts in the same row significantly differ at

p<0.05.
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% HeAL wE T279 ghe Frhsm Foazel % TATE agel st
A% & 5 Ak DRE a@st AR QA o8 JFe wad T2

1

o = gutaze o] T4+E $HA
= bgkel S7ksth A 30Ul ohal 7
Table 1-11. Changes of surface meat color(Hunter L*, a", b") of seasoned pork
during aging at 11T

) Storage(day)
Treatment
1 10 20 30
T1 32.36+2.58%"  30.80+1.60°" 34.41+2.17%  26.46+1.34%
- T2 41.19+3.02%  37.96+2.30™  34.73+1.17%  34.23+2.03*™
T3 41.3243.23%  37.86+1.69%  49.73+6.08%  39.16+2.46™"
T4 38.93+1.86%"  44.17+0.90%"  48.25+2.65™ 34.81+16.98"F"
T1 4.00+0.62*"  4.63+0.90* 458+0.35" 4.22+0.42%
. T2 449+155%  3.74+131""  6.02+046™  4.79+0.56™"
a b Bb Ba Bb
T3 2.97+0.55" 2.79+0.39 4.42+0.76 3.23+0.35
T4 459+0.45%  0.79+152°°  1.02+0.33°  2.01+0.83"
T1 556+0.57°0  836+1.10""  9.60+0.73%*  6.77+0.23"
. T2 9.63+1.76% 9274196  943+1.13*  827x067* 1
T3 595+1.34%  503+0.64%  899+2.07%  563+1.68°P
T4 2.90+0.11°  523+0.67%  4.64+0.74%  452+0.32°
Treatments are the same as described in Fig. 1-2.
ABC - Means with different superscripts in the same column significantly differ
at p<0.05.
a,b,c,d

p<0.05.
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Table 1-12. Changes of surface meat color(Hunter L*, a", b") of seasoned pork

during aging at 10+1°C

— Storage(day)
real 1
1 4 7 10 13
T1 P81+250%  BH79+1.68%°  H79+1.635°  37.06+2438%  3803+2.32%
- T2 BHEHE217F 43616153% 43614153 48484157 49.28+1.83™
T3 319142.16% 41564218 415652218 46674244 50.20+2,07
T4 A303:513"  4326:282" 43961282 45131298  439%5:161°
T1 340445 2781065  278+0665F  442+091%  604+1.65™%
T2 7214043%  579:085" 5791085 728+129%  7.48+1.31™
a
T3 342+053%  298+023%  298+023%F 53162 353+028%
T4 198+1.87° 050038  050+038® 011065  1.01+054%
T1 634+117* 8514056  851+056™ 7914162 10.49+1.53%
. T2 13014079™  946+1.22°  946+1.22"  1379+1.20% 13394144
T3 318+099% 673046  673+046%  1026+069%  988+055™
T4 318+1.28% 4194193  419+41.93"  553+085™  584+1.02

' Treatments are the same as described in Fig. 1-2.

B.CD

: Means with different superscripts in the same column significantly differ
at p<0.05.

b€ Means with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-13. Changes of inner meat color(Hunter L°, a’, b") of seasoned pork

during aging at 1£1C

Treat o Storage(day)
reatmen
1 10 20 30
T1 44.41+0.68%  39.67+153  39.67+0.78%  34.52+2.755
- T2 48.44+1.85™  36.42+1.04™ 40.63+1.67*" 36.96+3.55"™
T3 4458+3.48%  39.31+1.95™  38.87+2.84%  32.81+2.08%
T4 4355+1.14%  39.43+1.27%"  43.32+2.60%  40.05+1.25*"
T1 3.11+0.48% 466054  4.84+0.67*%"  526+0.18"
T2 433+0.86™  6.46+0.44™  4.22+039°"  511+0.84""
a
T3 3.26+0.32%  567+1.15"  554+051""  6.67+0.45
T4 4.39+0.62* 4.00£0.47" 3.45+1.17° 4.40+0.46°
T1 267+0.24%  377+1.01°P"  4.04+1.01%  4.79+0.82°
. T2 4424099%  451£059*  508+050""  540+1.32
T3 3.00£0.44%  490+0.67*  519+0.24%  5.19+0.40
T4 264+0.11%  3.19+1.25™  450+1.03**  4.44+0.40°

Y Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.
a,b,

p<0.05.
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Table 1-14. Changes of inner meat color(Hunter L°, a’, b") of seasoned pork

during aging at 10+1°C

— Storage(day)
real 1
1 4 7 10 13
T1 ATATH2.84%  3844+1.10°  3844+1.10™  4328+1.84™ 39.05+1.19™
L T2 3RB17#246™ 37.01:164°% 37.01+164°* 3506+0.60™ 34.26+0.68™
L Ba Ab Ab -Aa
T3 4346+1.41%  3949+056™  3949+056™  4279+1.95™ 37.09+1.02"
T4 47102047 3469+346%  34.69+346%  3530+254%  38356+347Y
T1 3102090 401+039%  401+039%  49+058%  6.06+0.36™
T2 539:033%  1085£280™  1086280%  674:045"  7.14+063™
a
T3 398+0.35%  469+073%® 469073  626+081"  584+0.35™
T4 32740455 41941977 419+1.97%  398+054%  1.79+0.83%
T1 285097 225+018%®  225+018% 407054 4.20+0.314
. T2 45+1.13%  697+231™  697x231%  432:040™  4.17+0.36™
T3 269+0.80%  322+0538%¢  322+058%¢ 5074097 374+0.37"
T4 340+053"  191+1.90° 191+¢190°  1612080°  236:1.13°

Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ
at p<0.05.
abed : Neans with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-15. Changes of total bacterial counts(logioCFU/cr) of seasoned pork
during aging at 11T

Storage(day)
Treatment”
1 10 20 30
T1 4.73+0.08"% 5.27+0.01"% 5.11+0.01% 4.56+0.02%
T2 4.85+0.01% 5.04+0.04" 4.95+0.06"" 4.83+0.03%
T3 5.29+0.13%¢ 5.21+0.02% 6.01+0.03" 5.82+0.03%"
T4 3.63+0.02° 5.62+0.02% 4.91+0.01° 3.42+0.02"

Y Treatments are the same as described in Fig. 1-2.

ABED - Means with different superscripts in the same column significantly

differ at p<0.05.
abed + Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-16. Changes of total bacterial counts(logioCFU/cr) of seasoned pork
during aging at 11T

N Storage(day)
Treatment
1 4 7 10 13
T1 4.28+0.04%°  4.97+0.03°¢  752+0.04% 6.22+0.17*%" 557+0.04
T2 5.16+0.02%  525+0.05%  7.27+0.02°* 5.65+0.05° 4.65+0.05"°
T3 4.60+0.085%  6.19+0.04%¢  7.38+0.02%%  6.32+0.01*"  6.19+0.02¢
T4 3.95+0.017  3.81+0.03"° 5.67+0.03” 6.09+0.05* 5.83+0.00"

Y Treatments are the same as described in Fig. 1-2.

ABCD .
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differ at p<0.05.
a,b,c,d,e

. Means with different superscripts in the same row significantly differ

at p<0.05.

Table 1-17. Changes of Escherichia coli(logio0CFU/cn’) of seasoned pork during
aging at 1+1C

Storage(day)
Treatment”
1 10 20 30
T1 4.21+0.07° 3.97+0.07°" 4.28+0.025 2.54+0.06°
T2 4.35+0.09% 4.55+0.06™ 4.03+0.03“ 3.86+0.05
T3 5.02+0.01*" 4.43+0.03" 5.34+0.03" 3.52+0.01%
T4 1.72+0.01™ 3.45+0.05"° 3.93+0.04™ 3.61+0.06™

Y Treatments are the same as described in Fig. 1-2.

ABED - Means with different superscripts in the same column significantly
differ at p<0.05.
abed : Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-18. Changes of Escherichia coli(logio0CFU/cn’) of seasoned pork during
aging at 1+1C

Treat o Storage(day)
reatmen
1 4 7 10 13
T1 2.33+0.01°  2.69+0.09° 3.11+0.14”" 4.23+0.03%* 2.29+0.01™
T2 4.30+0.04*  470£0.00*"  5.69+0.01** 451+0.06™ 3.51+0.06"¢
T3 3.92+0.03%  4.47+0.02""  4.65+0.03% 2.95+0.05° 4.05+0.06"¢
T4 1.72+0.02%"  0.79+0.10°  1.71+0.03"" 1.61+0.02"° 3.31+0.05"

U Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.
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a,b,c,d,e

. Means with different superscripts in the same row significantly differ

at p<0.05.

Table 1-19. Changes of Lactobacilli spp.(logioCFU/cr’) of seasoned pork during
aging at 11T

Treat o Storage(day)
reatmen ] 10 20 30
T1 4.15+0.05°" 4.89+0.03“ 3.79+0.02° 3.93+0.02°
T2 4.83+0.03* 4.66+0.01"" 4.08+0.01% 3.99+0.02%
T3 452+0.07% 5.49+0.02%° 5.06+0.02¢ 5.91+0.03"
T5 1.88+0.02°¢ 5.75+0.024¢ 1.92+0.01°" 1.63+0.027

Y Treatments are the same as described in Fig. 1-2.

ABED - Means with different superscripts in the same column significantly
differ at p<0.05.
abed + Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-20. Changes of Lactobacilli spp.(logioCFU/cr’) of seasoned pork during
aging at 1+x1C

Treatment” Storage(day)
1 4 7 10 13
T1 4.01+0.06%  5.03+0.00% 6.28+0.05°* 6.21+0.04%* 5.66+0.03
T2 4.08+0.04% 568+0.03%  6.92+0.01%" 6.28+0.07% 6.77+0.02"
T3 5.16+0.05"¢ 5.15+0.10°%  7.15+0.00%  7.09+0.00%" 6.46+0.01"
T4 3.45+0.04%  3.71+0.03> 5.70+0.02"° 5.69+0.02" 6.50+0.01"

Y Treatments are the same as described in Fig. 1-2.

ABCD - Neans with different superscripts in the same column significantly

differ at p<0.05.
a,b,c,d,e

. Means with different superscripts in the same row significantly differ

at p<0.05.

_73_



<2 E gdyste] A4 R A LYY AT wE HeAAe] A=
Table 1-21, 1-229} Zt}. Crocker(1948)= 9 &52 A9 WA(order)E 74 A
il Al 2 mb AlFetARt zE Al av)e] FulE A ot vk
Ao WHAetE Fask wheS o] Fa, g En ofnsle] AR B %
TalEs XS HbHoR 2714 EE U B2 AFEAES JaAgo] A
st 4= ol+=dl Strecker degradation, Maillard ¥Fg 2 tjoksl chuld szl x4 o] Ak

s8] Atk %o NEHE HA%FS GHAA Yol Wl Ag s 7

7}
A A o5 F ol Ale] B4l 2 Bl A A% TRl ue o
2w, ot & ;

1

ARl 7IZ A E =2 AgE UEhdt dArbdem A% Z7]¢d= T477)
=2 AaE 2oy AF7Ike] FrbetEA Tlq-¢F T377F BsdAtelA £

Aeg A 10TAA s8A2e W ZE Aol Ag7]3kel whe} =71
skl o 1ToA wAdsdads AF 30Lad= %2 s dekd Ads
N2E o] FAUL A Zole T477F BE oA =2 HAFE deidlo] A
ARl 7NEAMME wgkom 1T sAdsds Wl =49 T34+ A x7I5H
S Fs Uedol dxE ol FAv A 4Y ol FHEH= T197E A #EolA
=2 AgE Tden T377F 92 @s Hehldd=d ol =2 2&4 %4
St T3] AzelA B W F7F e w8 ¥ v e
2 AREY s Il st WA E St =AAE Zew duda
Ade] Zeff 2 Fozrgel o A S Sl AW 7tEA 7] 549
FHE ZA gtk(Mottram¥} Edwards, 1983). ¢+ th54d S A3 S Bol

ol 42 A#AAAE 22 JH(Carlin?} Harrison, 1978).

f
i‘}lN
ﬂ?
Ho
e,
in
I

_74_



Table 1-21. Changes of sensory evaluation of seasoned pork during aging at 1+£1

T
St d
Treatment” orage(day)
1 10 20 30

T1 550+055°  6.67+0.82" 6.83+0.75* 5.00+0.00""

T2 550£1.05  517+0.75 533+1.03% 4.67+052°

Aroma B A
T3 583+098  550+152 567+052°  6.00+0.89

T4 6.33£1.03" 550+1.38" 5.33+0.82%" 467+1.03"

T1 550+1.05°  650£0.84°  7.00£0.63™  6.00+0.00"">

T2 517+117 567+1.21 533+1.37° 5.33+0.52°

Flavor AB A
T3 5004190 583+1.17 6.17+1.33*®  6.33+0.52

T4 550+1.38  550+0.84 5.17+1.17° 5.67+0.52"

Tl 5.00+0.63" 550£0.84" 6.33+1.37" 5.67+0.52"

T2 4.83+098"  6.33+0.82" 6.17+0.98"  6.33+0.52°

Tenderness b A A A
T3 450+1.05°  6.00+0.89° 6.17+0.98"  6.67+1.37

T4 5.33+0.82"  5.00£1.55° 5.17+0.75"  6.33+0.52°

T1 5.33+0.82% 550+0.84*% 583+1.17  6.00£0.00"
o T2 4.67+0.82°% 6.17+0.75% 583+1.17" 6.33+1.37°5
Juiciness Be ABb b Aa
T3 4.17+0.755%¢ 6.00+0.00 5.83+0.75"  7.00+0.89

T4 517+0.75"  4.83+147° 517117 567+052°

T1 5504055 6504084 7.00+0.89%  6.00+0.00*5>

Overall T2 500£0.89  5.33+1.03% 583+1.33%" 567+0.52
acceptability T3 4.83+1.17° 6.17+0.75"% 6.17+1.17°8% 6.33+0.52"°
T4 583+0.75 550+0.84"% 533+0.82° 5.33+0.52¢

U Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.
a,b,

p<0.05.

© . Means with different superscripts in the same

“ © Means with different superscripts in the same
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Table 1-22. Changes of sensory evaluation of seasoned pork during aging at

10+£17TC

Storage(day)
1 4 7 10 13
Tl 660413 620:045  600£071  580:084 580130
T2 640114 6204084 5204084  460:134 5201107

Treatrment”

Aroma
T3 50084 504179 560405 404110 500+141
T4 T00£071%  620H084° 580+084° 5000212 5041307
T1 504045™ 660208 66005 56005 580130
T2 62079 660080 50+084 30+1.48%  520+1.307
Flavor
T3 520+148° 5804164  540+114  460+089°  480+084
T4 700:071% 6604114  50+084" 4604167 40084
T1  560:08" 600:071"™ 660:05™ 580:045° 540:089
T2 620130 640:056™ 600:071° 480130  520:0847
Tenderness B
T3 460+1.14°  500¢1.2°  540+08F 4602207  40+04
T4 6404055 580110 600:071°% 500412 5204110
T1 560114 560:080° 640:05™ 50+1.30°  440:089
. T2 600£1 2™ 580084  560+056™F 480179 50012
Juiciness

T3 4601147 500141 540:089° 4604152 460H055
T4 660:055™  540£L14™ 6204045 5004173 440:05°
T1 620130 640114  640:05"  560:05% 530130
Overall T2  620:130™ 660:089" 56005 38017 5604114
acceptability T3 404148° 5204130 520:084° 4401080 46005
T4 7204084 6201487 580084 520419  520+110°

U Treatments are the same as described in Fig. 1-2.

AB " Means with different superscripts in the same column significantly differ

at p<0.05.
ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.
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1) pH

Table 1-23. Changes of pH of fermented pork with atmosphere packaging

during storage at 1+1TC

Treatment Storage(day)
1 7 14 21 28
T1 545+0.04%  518+0.04™ 558+0.05%  549+0.02"" 5.03+0.02°
T2 543+0.03%  5.36+0.02" 5.30£0.01%  540+0.03™ 4.79+0.02™
T3 559+0.05™ 5.45+0.02"" 559£0.03% 555+0.01* 5.35+0.03*
T4 519+0.06% 526+0.01° 516£0.01% 545+0.03 5.08+0.02™

Y Treatments are the same as described in Fig. 1-2.

ABCD - Neans with different superscripts in the same column significantly
differ at p<0.05.
abed - NMeans with different superscripts in the same row significantly differ at

p<0.05.

Table 1-24. Changes of pH of fermented pork with vacuum packaging during
storage at 1£1TC

Treat o Storage(day)
reatmen
1 14 28
T1 5.26+0.01° 5.31+0.01% 4.83+0.02%
T2 5.40+0.02" 5.23+0.01" 452+0.03%
T3 5.72+0.07™ 5.55+0.04" 4.84+0.03%
T4 5.31+0.04“ 5.16+0.05" 5.21+0.02°

Y Treatments are the same as described in Fig. 1-2.

B

at p<0.05.
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C . Means with different superscripts in the same column significantly differ



a,b,c

. Means with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-25. Changes of salinity(%) of fermented pork with atmosphere

packaging during storage at 1+1C

Treatment” Storage(day)
1 7 14 21 28
T1 1.46+0.01° 1.43+0.14*%" 1.23+0.00° 1.43+0.06" 1.70+0.10**
T2 151+0.15"  1.43+0.07*%" 1.68+0.07** 1.71+0.01* 1.43+0.07%"
T3 1.59+0.13"  1.63£0.08% 1.29+0.08°" 1.26+0.08> 1.67+0.14*
T4 1.39+0.19"  1.27+0.15%" 1.49+0.12%" 1.43+0.07"" 1.67+0.07**

U Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.
a,b.

p<0.05.

€ . Means with different superscripts in the same column significantly differ

© © Means with different superscripts in the same row significantly differ at

Table 1-26. Changes of salinity(%) of fermented pork with vacuum packaging

during storage at 1+1T

Treatment” Storage(day)
1 14 28
T1 1.22+0.13%° 1.59+0.122 1.65+0.072
T2 1.59+0.13%8 1.54+0.06™ 1.43+0.07°
T3 1.79+0.07% 1.30+0.06™ 1.35+0.01%
T4 1.47+0.2285¢ 1.55+0.07* 1.38+0.15"

Y Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.

© © Means with different superscripts in the same column significantly differ

*b: Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-27. Changes of saccharinity(%) of fermented pork with atmosphere

packaging during storage at 1+1C

b Storage(day)
Treatment
1 7 14 21 28
T1 13424122 1473+2.41°%  11.04+0.04°  13.87+051™  16.24+0.42"
T2 14.28+0.77*%  1594+215™  1513+1.39"  1549+081* 13.90+1.37"
T3 1549+1.95™  16.33+0.65™ 12.09+1.18%" 11.35+0.65° 15524072
T4 1224+0.05%  12.26+2.18% 14.49+1.94%% 14,69+0.13*%" 15.93+0.06™

U Treatments are the same as described in Fig. 1-2.

ABL . Means with different superscripts in the same column significantly differ

at p<0.05.

ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-28. Changes of saccharinity(%5) of fermented pork with vacuum

packaging during storage at 11T

Storage(day)
Treatmentl)
1 14 28
T1 10.54+1.90" 14.67+2.09% 16.13+1.41°
T2 14.30+1 46" 14.19+1.40"" 14.71+1.25
T3 17.13+1.17™ 11.76+0.625¢ 13.88+0.72"
T4 13.92+1.44" 1551+0.67* 13.75+1.46

U Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ

at p<0.05.
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ab¢ . Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-29. Changes of TBARS(mg malonaldehyde/kg) of fermented pork with

atmosphere packaging during storage at 1+1TC

b Storage(day)
Treatment
1 7 14 21 28
T1 0.55+0.10*"  0.82+0.17*" 0.62+0.01"™ 0.66+0.03%" 0.82+0.02"
T2 0.40+0.05%  0.61+0.03%" 0.56+0.07%> 0.67+0.05* 0.57+0.04"
T3 0.67+0.09*® 0.90+0.11%* 0.62+0.07%™ 0.48+0.10° 0.63+0.06>

T4 0.53+0.02"5¢ 0.98+0.07*" 1.23+0.31%"  0.89+0.08™" 1.04+0.04*

U Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ

at p<0.05.
ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-30. Changes of TBARS(mg malonaldehyde/kg) of fermented pork with

vacuum packaging during storage at 1+1TC

Treatment Storage(day)
1 14 28
Tl 0.47+0.07" 1.25+0.05% 0.78+0.05"
T2 0.61+0.17"" 0.54+0.10 0.41+0.01°
T3 0.63+0.12 0.38+0.08" 0.35+0.03<"
T4 0.75+0.13*" 1.03+0.17% 0.48+0.03"

U Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ

at p<0.05.

ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.
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5) VBN

Table 1-31. Changes of VBN(mg%) of fermented pork with atmosphere
packaging during storage at 11T

Storage(day)
1 7 14 21 28
Tl 5761530™  7819+541" 69314546  160.81+95.05" 92.01+0.03*"
T2 386149.86™ 5765516  6313+0.72"  7392+069° 6457037
T3 42.05524%  5665+361"  6293+0.87"  89.00+20.90" 55214018
T4 39.1245.63%  66.15+12.92* 144.72+63.07* 232.13+27380°7  61.62+5.29™

Treatment"

U Treatments are the same as described in Fig. 1-2.
ABC : Means with different superscripts in the same column significantly differ
at p<0.05.

a,b,c

. Means with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-32. Changes of VBN(mg%) of fermented pork with vacuum packaging

during storage at 1+1T

b Storage(day)
Treatment
1 14 28
T1 64.46+7.79" 82.10+0.08" 169.68+17.50™
T2 54.00+23.43 63.26+12.28 76.07+4.13"
T3 46.82+5.15 68.27+19.80™ 84.71+5.445°
T4 44.42+3.07° 63.34+0.73 74.92+20.61"%

U Treatments are the same as described in Fig. 1-2.

AB . Means with different superscripts in the same column significantly differ

at p<0.05.

@b Means with different superscripts in the same row significantly differ at
p<0.05.

6) B4

Table 1-33. Changes of water holding capacity(%) of fermented pork with

atmosphere packaging during storage at 1+1TC

St (day)
Treatmentl) oragercay
1 7 14 21 28
T1 7976413  T355+1410 5874614 8653+1.32  T7.87+3.73
T2 051269 2014333  7664+244°  78&+878  77.33+4.89"
T3 7810479  209+139  8643+313%  &54+118  83.20+4.M41
T4 6794584 16114672  T343+077° 79144593  75.13+053°

Y Treatments are the same as described in Fig. 1-2.

AB . Means with different superscripts in the same column significantly differ

at p<0.05.
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Table 1-34. Changes of water holding capacity(%) of fermented pork with

vacuum packaging during storage at 1+1°C

reatment! Storage(day)
1 14 28
Tl 74.79+7.13" 91.68+2.92° 7551356
T2 77.33+2.17 88.10+0.79° 69.56+2.20
T3 81.24+9.95 86.58+4.86 74.10£164°
T4 7767+1.31 86.16+11.92 83.21+1.56"

' Treatments are the same as described in Fig. 1-2.

ABC : Means with different superscripts in the same column significantly differ
at p<0.05.
a,b.

© © Means with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-35. Changes of shear force(kg/cm?) of fermented pork with atmosphere
packaging during storage at 1+1°C

reatment! Storage(day)
1 7 14 21 28
Tl 442+79%  587+74M 261287 381+172 4814100
T2 581+38™  418+31" 350442  381+58"  608+146™
T3 220£657  393+129%"  381x86™"  612+82"  663+149™
T4 319+60°°  277+44" 31141 450+23%  352+77%°

U Treatments are the same as described in Fig. 1-2.

ABED - Means with different superscripts in the same column significantly

differ at p<0.05.

ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-36. Changes of shear force(kg/cm2) of fermented pork with vacuum

packaging during storage at 11T

Treatment” Storage(day)
1 14 28
Tl 183+39" 172+45° 150+25"
T2 169+16™ 319+119™ 263+62°"
T3 229+100" 462+35% 329+15"
T4 397+33% 31741 44152
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Y Treatments are the same as described in Fig. 1-2.

ABC: Means with different superscripts in the same column significantly differ
at p<0.05.
a,b,c

. Means with different superscripts in the same row significantly differ at
p<0.05.
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Table 1-37. Changes of surface meat color(Hunter L", a", b") of fermented pork

with atmosphere packaging during storage at 1+1C

Treat i Storage(day)
reatmen
1 7 14 21
T1 38.49+1.82%"  40.93+2.01** 39.03+1.89™ 35.41+1.18"
T2 42.34+1.06%"  36.19+0.94°¢  38.13+1.14%¢  44.07+1.04"
L
T3 41.79+3.12% 36.81+2.20%" 42.74+1.27%" 43.32+2.39"
T4 43.13+1.35*" 3951+2.60%"¢ 43.23+1.66%" 47.69+1.31%
T1 4.32+0.88% 3624171  3.13+1.27°P%"  164+0.29"
T2 5.60+1.27%"  439+1.83"  4.09+2.06™  6.52+0.37
a
T3 252+050%  1.49+2.28"  262+050%"  0.61+1.22
T4 479+1.39%  334+2.16™  2.03+1.28%" -0.78+0.32"°
T1 0.81+0.49%"  9.82+0.43*" 10.22+1.26* 8.80+0.30""
T2 10.39+1.66™  9.61+0.63*" 9.11+0.46™" 11.87+1.02*
b
T3 657+1.82"  578+161"  869+0.77%"  7.10+0.43"*"
T4 512+1.06™  567+0.75™  626+1.16"  7.93+0.45"

U Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.

ab,c,d

p<0.05.
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. Means with different superscripts in the same column significantly

. Means with different superscripts in the same row significantly differ at



Table 1-38. Changes of surface meat color(Hunter L", a", b") of fermented pork

with vacuum packaging during storage at 11T

reatment” Storage(day)
1 14 28
Tl 31.94+1.98""  37.49+386"  36.31+4.30"%
) T2 37.29+254%  3576+1.01%  50.80+0.66™
- T3 37.11£229"  47.30+251%  49.25+1.33*
T4 4258+1.11%  44.40£291"  50.47+0.87
Tl 4.42+0.72% 5.02+1.02%%%  7.15+1.254"
* T2 5.35+0.97% 6.59+0.89™ 7.80+0.55™
) T3 5.24+0.75 3.77+151% 6.42+1.23"
T4 3.22+0.28"% 4.89+1.65"5 0.26+0.66°
Tl 7.39+0.70™" 10.48+1.50™ 9.11+1.34™
) T2 7.93+1.70*" 9.46+1.24"" 12.50+0.81*
’ T3 4.99+0.70" 8.36+1.98™ 6.59+1.19%
T4 4.70+0.69" 5.09+1.18" 6.65+0.39%

U Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.
a,b.

p<0.05.
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Table 1-39. Changes of inner meat color(Hunter L", a", b") of fermented pork

with atmosphere packaging during storage at 1+1TC

Storage(day)
Treatment”
1 7 14 21

Tl 4208+214™  41.124336™ 4101164 33.73+1.07%

T2 MTRE247T™ 3320£215°  3310£1.30%  41.721.33%
- T3 6312419" 36741197 41.38+295F 347525

T4 4119+235% 3357080 3490:209" 35062717

Tl 651:061%  543:092%"  3441199%  476:0.36™

T2 626£038%  444£114™ 6391440 583049
) T3 618+1.02%"  283+206*  679:020% 475113

T4 7404041% 6414205 590+L07* 584+1.91

Tl 375:033% 5041238 710£1.06™  314+066°

T2 556+059* 5664265 4144058 4194047
’ T3 431:058% 4615180 6012028%  405:08%

T4 321408 450+1.90 424+0.83° 3.23+1.78

U Treatments are the same as described in Fig. 1-2.

ABC : Means with different superscripts in the same column significantly differ

at p<0.05.
ab¢ : Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-40. Changes of inner meat color(Hunter L", a", b") of fermented pork

with vacuum packaging during storage at 11T

Troatment! Storage(day)
1 14 28
Tl 36.36+2.54%  36.61+2.38"  38.75+1.89*™
) T2 38.23+2.44""  35.04£1.72°%  40.82+0.73*
- T3 3252+2.06™  39.2542.77%  40.01£3.91™*
T4 38.74+1.17* 39.73+3.89* 36.28+1.18"
Tl 5.38+0.37" 456+1.24" 6.47+0.85™
) T2 6.06£0.56"™ 6.52+0.43"" 7.52+0.59™
! T3 7.19+0.54™ 5.91+0.37" 7.95+0.73
T4 3.98+0.47"" 5.52+0.95*™ 4.92+0.34%
Tl 4.72+2.86" 3.85+1.73 4.89+0.49"
) T2 455+1.18" 3.56+0.60 3.90+0.38"
’ T3 4.13+0.69"*" 3.70+0.61" 4.80+0.46™
T4 1.82+0.09"" 3.65+1.19" 1.71£0.08

U Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.

@b Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-41. Changes of total bacterial counts(logio®CFU/cr’) of fermented pork

with atmosphere packaging during storage at 1+1°C

Treat o Storage(day)
reatmen
1 7 14 21 28
T1 466+0.01%  456+0.04° 5.24+0.34% 6.46+0.01*" 7.23+0.01%
T2 5.27+0.01% 621+0.01° 575+0.02 6.49+0.01*" 6.69+0.02%
T3 4.65+0.01%  4.85+0.03% 511+0.01% 550+0.02%> 7.67+0.04"
T4 5.44+0.00""  4.47+0.08™  4.32+0.02°°  456+0.02°°  6.07+0.02"

U Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.

a,b,c.d.e

at p<0.05.
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Table 1-42. Changes of total bacterial counts(logio®CFU/cr’) of fermented pork

with vacuum packaging during storage at 1£1C

Treat o Storage(day)
reatmen
1 14 28
T1 5.26+0.00%" 4.75+0.03™ 6.87+0.00“
T2 5.44+0.01%¢ 6.03+0.00%" 6.69+0.05"°
T3 4.97+0.01% 6.18+0.014" 7.64+0.02"
T5 4.95+0.01"° 5.45+0.01" 7.43+0.015

U Treatments are the same as described in Fig. 1-2.

ABCD - Neans with different superscripts in the same column significantly

differ at p<0.05.

ab¢ . Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-43. Changes of Escherichia coli(logio®CFU/cr’) of fermented pork with

atmosphere packaging during storage at 1+1TC
b Storage(day)
Treatment
1 7 14 21 28
T1 3.43+0.00“*  2.58+0.09”  3.18+0.03% 3.35+0.02*"  2.39+0.03"
T2 3.53+0.03%  1.67+0.19° 1.97+0.03" 2.15+0.15°> 1.48+0.03
T3 277+0.07°  4.14+0.04%  353+0.02*"  3.18+0.02%  3.03+0.07
T4 3.92+0.01""  4.19+0.02* 1.87+0.08”" 2.19+0.02°°  1.39+0.09"®

Y Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.

ab,c.d.e

at p<0.05.
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. Means with different superscripts in the same column significantly

. Means with different superscripts in the same row significantly differ



Table 1-44. Changes of Escherichia coli(logio®CFU/cr’) of fermented pork with

vacuum packaging during storage at 1+1TC

Treatment” Storage(day)
1 14 28
T1 3.34+0.08"? 2.95+0.00%" 2.11+0.03%
T2 3.31+0.00* 2.10+0.05™" 1.30+0.04"¢
T3 2.60+0.52" 3.18+0.04™ 3.42+0.02%
T5 3.74+0.01%° 2.84+0.09 2.40+0.04"

U Treatments are the same as described in Fig. 1-2.
ABCD - Neans with different superscripts in the same column significantly
differ at p<0.05.

@b Means with different superscripts in the same row significantly differ at

p<0.05.

Table 1-45. Changes of Lactobacilli spp.(logio)CFU/cri) of fermented pork with

atmosphere packaging during storage at 1+1C

Treatment” Storage(day)
1 7 14 21 28
T1 4.87+0.01%  4.65+0.03% 5.22+0.00% 6.05+0.05"" 7.16+0.01"
T2 5.15+0.01* 6.30£0.08"" 585+0.03* 6.28+0.01*" 6.77£0.01"™
T3 4.87+0.02°  5.09+0.01% 509+0.01°° 547+0.02" 7.57+0.01*
T4 5.13+0.04%¢  4.20+0.05™ 4.38+0.03"" 5.49+0.04" 7.17+0.00“

Y Treatments are the same as described in Fig. 1-2.

ABCD

differ at p<0.05.

a,b,c.d.e

at p<0.05.
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. Means with different superscripts in the same column significantly

. Means with different superscripts in the same row significantly differ



Table 1-46. Changes of Lactobacilli spp.(logio)CFU/cr) of fermented pork with

vacuum packaging during storage at 1+1TC

Treat o Storage(day)
reatmen
1 14 28
T1 5.32+0.01%" 4.79+0.01™ 6.94+0.01"
T2 5.38+0.02¢ 5.83+0.00% 6.50+0.02"
T3 5.17+0.01% 6.20+0.02" 7.24+0.017°
T5 5.36+0.014° 5.37+0.03" 6.56+0.02°

U Treatments are the same as described in Fig. 1-2.
ABCD - Neans with different superscripts in the same column significantly
differ at p<0.05.

ab¢ . Means with different superscripts in the same row significantly differ at

p<0.05.
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Table 1-47. Changes of sensory evaluation of fermented pork with atmosphere

packaging during storage at 1+1°C

Treatment” Storage(day)
7 14 21 28

Tl 63+05 70:00% 6305 6805 68+1.0*

Arorm T2 53t10  60+00°  50:08"®  55t06%F 55:06"
T3 6.0:08" 63+05™  50+14™ 65106 5805

T4 6.0+00" 65:06™  48+05%  53+1.0°™ 55:06™

Tl 65t06" 68t05  68t05° 6805 73:05"

Flavor T2 50:08"  60:08 55t06°  50+12°  48+1.0°
T3 63+05™ 60:00"  50:08"  50:08" 63+1.0™

T4 6008 5810  53t05°  50:08® 58+05%

Tl 60:08 65:06"  73t05 65506 65107

Cenderness T2 65+13 6506 6.8+1.0 68+05  58+05
T3 6506 6805 6506 68+05  65:06

T4 60£08 6506 65+1.3 65:06  583+05

Tl 60+08 58t05  73t05 63057 65107

o T2 6313 6014 6.8+1.0 68t10  65£10
Juiciness T3 60£08 6305 6506 65:06 6310
T4 60+12 6506 6506 63+05 6506

Tl 60:08 68t05" 6805 = 6805  68:1.0

Overall T2 5510  58+05° 5310 53t1.0°  50:08°
acceptability T3 65+06 63+05™ 5513 53+05°  63+1.0™
T4 5805 6008  53£13 53105°  58+05™

U Treatments are the same as described in Fig. 1-2.

AB

at p<0.05.
a,b.

p<0.05.
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€ . Means with different superscripts in the same column significantly differ
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Table 1-48. Changes of sensory evaluation of fermented pork with vacuum

packaging during storage at 11T

Treatment” Storage(day)

1 14 28
T1 7.0+0.0™ 6.3+1.0™ 7.0+0.0*
Aroma T2 55+1.0% 55+1.0% 5.3+1.0%
T3 6.0+0.0"5° 55+1.0% 5.8+0.5™
T4 5.8+1.0™ 5.3+1.0™ 5.0+0.0™
T1 7.0£0.8% 7.0+0.0* 6.3+0.5
Flavor T2 55+1.0% 55+0.6 5.0+0.8"
T3 6.5+0.6" 5.8+1.0™ 6.5+0.6"
T4 5.8+0.5% 6.0+0.8"" 5.8+1.5M
Tl 55+0.6" 6.8+0.5" 6.0+0.0
Tenderness T2 7.3+1.0™ 75+0.6™ 6.3+1.3
T3 6.8+0.5"5° 6.8£1.0% 55+0.6"
T4 6.3+1.0" 6.5+0.6™ 6.5+1.0%
T1 5.3+0.5" 7.0+0.0% 6.3+0.5"
. T2 6.8+1.0™ 75+0.6™ 6.5+1.0"
Juicmess T3 6.5+0.6°0 6.5+1.0°0 6.00.8%
T4 6.3+1.0"5° 6.3£0.5™ 6.5+1.0*
Tl 6.5+0.6™ 7.0£0.0% 7.0£0.0%
Overall T2 6.0+0.8" 5.3+1.0™ 5.0+0.8%
acceptability T3 6.8+0.5 55+1.34 6.5+0.6"
T4 6.0+0.0™ 55+1.3P 5.8+1.5

Y Treatments are the same as described in Fig. 1-2.

AB . Means with different superscripts in the same column significantly differ
at p<0.05.
a,b,

“ : Means with different superscripts in the same row significantly differ at

p<0.05.
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A2dAAS B2 &8 o750 SAF AT

) Ad+ 44

EE 5 24N B4E ASE 299 AE A F s Y "HEH
S AAG F WA st SAANAY. SA8AT 9ESE net casing®
2 2438 F Fd7|(smokhouse)dl Al A gd SAok7] RvH(T1), 138 (griller)ol
A A e S FHT2)E 22 Axg & AFEAES Ay W=
(4C)eA Agstma dE& dA anjztge] B4 2 ZAE % AIEZ AL
&3ttt

Table 2-1. Formula of Yakibuda

Ingredients Percent(%)
Soy sauce 60
Sugar 16
Corn Syrup 12
Mirim 8.5
Garlic powder 0.2
Ginger powder 0.4
Caramel 1.5
Total 100
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2) A3y

AR FHx 2uAES #TFHAE 2004 FOODEX JAPAN(2004, 3. 9-12,
Makuhari Convention Center, X H}d)S *#3t7] f3te] 2 AdE<Ql 504 S g4
o= S4 3 gl o5, A, THA 7IEAY dRoR 93 HEgow A4

s

Lt o7 Bt MEZ2e EREH ¥ 7|8 4™
D AdT 44
Table 2-2. Formula of Yakibuda
Ingredients Percent(%)
Soy sauce 60
Sugar 17
Corn Syrup 13
Mirim 8.5
Garlic powder 0.2
Ginger powder 0.4
Caramel 1.5
Total 100
& F UG 3748 A% 20 AWe AAT F 2L 93 g8y
= AAE F YA IA shFEet AR A YES5S net casinge
2 A% 5 a™¥(grilDl A A FTHTLD), SHA oR7IF-tH(T2), Slvhe] of7] %
H(T3)E T 7](smokhouse)o| A &4l oF7] F-0H(T4), <A ok71 F-oH(T5), St of
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Pork lean meat(loin, tenderloin, ham)

AAEe] 4TAA A A

Azxd & dexds A

bEol wA 27 2AA E07b o

¢Fsfl corn

Material
!
Seasoning Soy sauce 60%, Sugar 17%, Corn syrup 13%, Mirim 8.5%,
! Garlic 0.2%, Ginger 0.4%
Tumb!ing pork + seasoning
! Heat treatment
Aging - Stuffing — | Smoking Griller
chamber
o4h at 5C (Net casing) !
Packing Chilling
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Fig. 2-1. The manufacturing process of Yakibuda




Tumbling Stuffing

Grilling Smoking

Fig. 2-2. Manufacture of Yakibuda

- 106 -



2) A8
7F pH

& = 9

s & A4 Joll A =% 4
90mle} ¥+ homogenizer(IKA, T25 Basic Malaysia)®

23l pH-meter(Orion 230A, USA)Z 7313

A7 7]

o ArE g

13,500rpmell A 10%7F

) e
A ARE 0TS G
A 1087 QARG F 7

S dry oven 110ColA A

o] -5}

chart speed 120/mm/min, maximum

shimadze, Japan)E shearing cutting

$ﬁ568

o] uj €]
= 20mm, A& %°] 20mm, adapter No. 42 =43t}

Jb

Z}) VBN
0 (1975) 2] o]-&sto] AL 10gel SHF I0mLE 7reted dHT F
T d NS whatman No.l2 2 of#sto] of# ol InlE conway unit 9] ¥ U
o= 0.0IN HAF8 1meel = A1 2F0.066% methyl red + 0.066% bromocresol
Zbetdvh. S 3ke] HZAFSl el glycerines
T 50% KoCOs; ImlE Ao = & FA AHAN o5 £7]18 3%
gk 5 37Tl A 1207 viekstaith v 5 0.02N HoSOs 2 a9 &

=
=4 3kl .

o
S

green) S 39 HF= 3

u‘.rl

O
f“1°

=

Jl

"} TBARS
Buege2} Aust(1978)e] Wil ola A]& 5goll butylated hydroxyanisole(BHA)
5009} 15mes H7bske] #d3t A2l TEN Il Al ¥ o
71l 2ml thiobarbituric acid(TBA)/trichloroacetic acid(TCA) &8 NS Yol ¢
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vh) WA=

F v (Total bacterial counts)= Al& 10g< 1% peptone < 90mlol
bagmixer® wZAIZl thF 1mlE A3kl FH]E 9ml peptoneTel 2ol A
T s|a s nmg ZA3 viA](plate counter agar, Difco)oll ol kale] 32T o] A
d W & UeEhteE colony®] # FE AFEAT WEE(E coli)S FA A=
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& % el colonye] w & AlFEHATH

[\]

B F TR B4 1082 Al 74 AWTEs 4F 9w
9, WA, N, BAA, 4, OEA, 9, F94 V154 dRow 9f HEy
2 ANt
3) SAA

ol Abol AT oA dojzxl A= SAS(1999)¢] GLM(General Linear Model)
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Fig. 2-4. Changes of pH of Yakibuda during storage at 4+1C.

T1(Grilled loin Yakibuda), T2(Grilled tenderloin Yakibuda), T3(Grilled ham

Yakibuda, T4(Smoked loin Yakibuda), T5(Smoked tenderloin Yakibuda),
T6(Smoked ham Yakibuda)
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Aol7} glom, NAE, B, F4, 243
1

Table 2-3. Changes of water holding capacity(%) of Yakibuda during storage at
4+1C

Storage(day)

1 10 20 30 40

T1 91.87+0.11%  9317+2.01™ 93.24+1.36™  8599+2.19%° 8&392+1.36™ ™
T2 R p+369"%P 9389+1.97%  92.17+350™  &526+1.12°°  90.73+4.11°°
T3 89.11+1.54™ 94.37+0.63%  ME67+153%  89.31+257  90.96+0.80™"
T4 59642315 92204246  85.25+0.14% 81414051  84.69+2.20°™
T5 81.13+1.62% 9¢51+1.83%  87.71+026%  89.07+1.50™" 8355+1.84" 5P
T6 2.93+456°% 875042015 4.37+1.67%  86.31+1.61°%°  85.99+0.285

Treatment”

Y Treatments are the same as described in Fig. 2-4.

ABED - Means with different superscripts in the same column significantly

differ at p<0.05.

abe : Means with different superscripts in the same row significantly differ at

p<0.05.
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AzA BE5gel FaAed digte] Morrison 5(1971)2 A% 244 F, 51

3) TBARS

oN

A7k 2 ok7] FuhF<2] TBARS W3l Fig. 2-49F Zoh Soluy A%
o FdS #Hrtsted #FE&% FHU TBAC Wigk A= Simmhuber<}
Yu(1958)= TBAX| 7} A Hrehf A% AEAst AxE =A== A 43 v
olgtil Aersly o m Melton(1983)e] ©]3tH TBAX| = A3Ee] Atslz Qdle]
s = At s SAsEd 2ol Wyleoln, TBAX E443E 1Kge %4
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Fig. 2-5. Changes of TBARS(mg malonaldehyde/kg) of Yakibuda during storage at
4+1C

Treatments are the same as described in Fig. 2-4.

4) VBN
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Fig. 2-6. Changes of VBN(mg%) of Yakibuda during storage at 41T

Treatments are the same as described in Fig. 2-4.
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Table 2-4. Changes of shear force(kg/cm”) of Yakibuda during storage at 4+1
(¢

Storage(day)
Treatment"
1 10 20 30 40
Tl 7242026™  183+044% 376045  538:0.70%  4.72+0.72%
T2 4642057%  1H4:044%  200£022° 3294017 4.20+1.00%
T3 861£2.19™  962:056™  444+066™"  477+1.18%"  9:33+1.12*
T4 463+114%°  479+028%"  449+41.09°  547+1.39%  295+0.74°
T5 2981026  153+037° 232014 480+027%*  366:056™"
T6 7670717 876+177%  537+093%  975:099™  863+1.02%

Y Treatments are the same as described in Fig. 2-4.

ABC: Means with different superscripts in the same column significantly differ
at p<0.05.
abed : Means with different superscripts in the same row significantly differ at
p<0.05.
6) HAE

AG710e] & of7| Fohi o] wAlE WSl Table 2-4, 2-5, 2-63 2tk &
T, WA, fAbt B A7 g dAS A YERA] ggron R4
of w2 Aolw stwwel e Aolw MARFT ol AolT WAL F7} ¢l
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Table 2-5. Changes of total bacterial counts(logioCFU/cr') of Yakibuda during
storage at 41T

Treatment” Storage(day)
1 10 20 30 40
T1 NG 1.59+0.11 2.29£0.03 2.85%0.02 2.44+0.01
T2 3.48+0.06 1.49+0.20 2.48+0.06 1.79+0.08 2.33+0.11
T3 NG NG NG 1.56+0.07 1.93+0.08
T4 2.48+0.03 NG 2.64+0.04 2.92+0.02 1.54+0.06
TH 1.87+0.03 2.14+0.03 1.74+0.04 1.52+0.07 1.59+0.11
T6 NG NG NG 2.43%0.03 1.42+0.10

Y Treatments are the same as described in Fig. 2-4.

NG Indicates no growth on plates.

Table 2-6. Changes of Escherichia coli(logioCFU/cri) of Yakibuda during storage

at 4+1°C
Treatment” Storage(day)
1 10 20 30 40
T1 NG NG NG 2.07+0.11 NG
T2 NG NG NG 1.20+0.17 NG
T3 NG NG NG 1.67+0.06 NG
T4 NG NG NG 2.37+0.04 NG
T5 NG NG NG NG NG
T6 NG NG NG 1.46+0.15 NG

Y Treatments are the same as described in Fig. 2-4.

NG Indicates no growth on plates.
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Table 2-7. Changes of Lactobacilli spp.(logio0CFU/cnf) of Yakibuda during storage

at 4+1°C
Treatment! Storage(day)

1 10 20 30 40
T1 NG NG NG 2.27+0.14 NG
T2 3.48+0.05 NG 3.48+0.05 1.46+0.15 1.87+0.03
T3 NG NG NG NG 1.74+0.13
T4 2.28+0.05 NG 2.46%0.03 2.53+0.05 1.80+0.04
TH NG NG NG NG NG
T6 NG NG NG 1.56+0.07 1.73+0.05

Y Treatments are the same as described in Fig. 2-4.

NG Indicates no growth on plates.
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Table 2-8. Changes of sensory evaluation of Yakibuda during storage at 4+1C

Storage(day)
10 20 30 40

T1 6254050 650+058 675+050 650+058%  650+053%
T2 600:0.82  600+1.15 575096 550+1.91°" 5000825
T3 6254096 650+058 600000 550+05:" 525+1.26"

Treatment”

Appearance ) 625:050 6005082 6304058 550:058" 575:096
T5 6.25+096" 500+1.15" 600+L15" 4.25+096™ 4.25+050
T6 650+058 5.75+096" 6.00:0.82°" 525+050" 450+0.58%¢
T1 5504129 600000 650058 6.25+096  6.00+0.82
T2 5504129 575096 5504058 500163 475+1.2%
Meat T3 600115 575050 625+050 550+053"F  525+1.26
color T4 625096 550+058 625050 550+053F  6.00+0.82
T5 5251096 525+150 600+1.15 425+096°  450+1.00
T6 6.00+082 550+058 6004082 525+050™"  500+0.82
T1 6.00+0.00 550£1.00 650058  6.25+0.50 5.75+0.96
T2 6.00:0.82 6.00+0.82 650100 650+058  650+1.00
A T3 575+050 600+141 6504058 625+096 625050
roma T4 625050 600082 600082 550058 625096
T5 625+050 6.00+0.82 625096 550+1.00  625+0.96
T6 5751050 600+0.82 550100 575+096 57509
5751096 600082 650058 6251096  550+1.29
7504058 675+050 650058 6754126  650+1.73
625+1.26 6504129 625:050 650+1.00 5504058
Flavor

7261096 6251030 625080 625126  6.25£1.50

T1
T2
T3
T4 700115 6008082 650129 600082  5.75+1.26
gbs)
T6 575171 575050 600082 575096  550+1.00
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Continued in Table 2-8

Storage(day)

1 10 20 30 40
T1 2904129 275050 2008000 250058 275030
T2 17096 2251030 2008000  230+100 225096
T3 200115 2254096 2006000 271080 2504058

Treatrrent”

Off-odor
T4 25416 25129 2254050 2504058 275050
T5 200008 254050 25096 27509 2504053
T6 354171 254096 2/09%  300:082 2504053
T1 530+1.29% 700:082%  500:082% 57050 575050
T2 THH0SRY  650+058™ 650+053% 700000 7.00+0.00*”
. T3 500:000%  600:02" 5254096 6250507 550058+
Juieiness L am0s® 52540507 55096 65050 675050
T5 8254050  650+:1.29"  650+1.00% 675050 6750507
T6 5001000 600:000™  600+000™  600:000%  6.00:0.00%
T1 625409%°  675:096™  600:L15°  600:08° 6000
T2 00+L15Y  700:02™ 7Bt 725050 725:050"
T3 5050 5516 675096 625:096™ 50040827
Tenderness

T4 56:05° 625826 660507 6750500 70010820
T5 5096  750£1.00% 70002 725050 7.25:096°
T6 500608°  57:050%  600:08° 5750507 550:1.00°
Tl 5546 6254096 654096 650:058 575050
T2 7560 70002 6504058 650D 63019
Overall T3 55050° 600115 6500588 625050 5256096
acceptability T4 600000 57B05P 67057 600:000° 575096
T5 700£141% 600082 6504058 60008 5750956
T6 55H09°  5750% 6001082 576050 5504058

Y Treatments are the same as described in Fig. 2-4.

ABC : Means with different superscripts in the same column significantly differ

at p<0.05.

ab . Means with different superscripts in the same row significantly differ at
p<0.05.
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