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Study on the Traditional Processed Meat
Product Using Meat By-Product
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SUMMARY

I. Title
Study on the Traditional Korean Processed Meat Product Using Meat
By-Product

II. Objective and significance

To increase consumption of meat by-product and develop traditional Korean
food, pyunyuk was studied in respect of processing, packaging method, and
increasing shelf-life. Although western meat products are processed hygienically
and scientifically in big plant, traditional meat products in Korea are processed
by small shop without good equipments. Most of producers are not educated and
have no good equipment to produce pyunyuk. There is no big differences
between present manufacturing process and traditional process and no effort such
as scientific research in processing and extending shelf-life so far. Consumption
of pyunyuk is getting decreased recently because pyunyuk is processed by poor
producers who does not have good marketing system and short shelf-life.
So, it is impossible to develop pyunyuk as traditional Korean meat product with
present manufacturing process. Also one of the restrict point of pyunyuk in
increasing consumption is no variety of product to satisfy consumer’s demand.
However pyunyuk has distinguishable characteristic from western processed meat
products in texture and appearance. So this research which developing on
manufacturing process of pyunyuk will be contributed to increase consumption of
pyunyuk as a traditional Korean meat product and to set up manufacturing

process of other traditional meat product.
III. Contents and scope of research and development
1) Establishment of manufacturing process for pyunyuk

" Survey and analysis of the exist processing and marketing

" Study on removing off flavor using seasoning and Korean medicinal plants



- Selection of Korean medicinal plants and combination ratio in use
- Manufacturing method of pyunyuk using Korean medicinal plants
- Deboning method

- Development of varied product using technique of western meat product

2) Study on the modeling for small plant and utility to produce pyunyuk
- Selection of equipments to increase efficiency of production
- Survey of characteristics of equipments demanded in pyunyuk production
- Layout of small plant

. Condition of distribution to increase shelf-life of pyunyuk

3) Physico-chemical characteristics of pyunyuk
- Condition of distribution to increase shelf-life of pyunyuk
- Analysis method for nutrients
- Nutrients in pyunyuk
- Study on the extention of shelf-life

4) Development of method to improve hygiene in field
- Investigation of hygienic condition in the processing step of pyunyuk

. The method to improve hygiene for each processing step of pyunyuk

IV. Results and recommendation

1. Results

1) Establishment of manufacturing process for pyunyuk
@D Survey and analysis of the exist processing and marketing
Although consumption of western meat product is getting increased,
consumption of pyunyuk is decreasing with several reasons. Pyunyuk has been
used for wedding party and also any other party in Korea. However, it is not a
dish we can see easily in party since people can get cheap imported meat.
Consumer’s acceptability of food has been changed a lot with many new food

product, but the level of manufacturing method of pyunyuk is still old-fashioned.
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Generally differences of manufacturing process of pyunyuk depending on province
is not that big, and just equipment for pressing is different. Usually pyunyuk
product is wrapped with cloth or polyethylene film at room temperature.
Sometimes it is kept at refrigerator or kept outside for sale. We kept purchased
pyunyuk at refrigerator and then checked every day to find shelf-life. It last for
just 3 to 5 days. Although production of headmeat is getting increased every
year, the rate of use is low due to lack of adequate technique of product using
by-product. So demand of new technique for this kind of product is growing to
get good price for meat by-product.
@ Study on removing off flavor using seasoning and Korean medicinal
plants
@ Establishment of deboning method

To make deboning easily, trimmed head was divided into two equal
parts, removed brain, hit the part between ear and brain, and then cooked. The
effort and time was varied mainly with cooking time, so optimization of cooking
time is necessary to maintain same quality of product. The shorter cooking time
gives the longer deboning time and the longer cooking time gives bad texture
characteristic and low yield.

® Study on cooking condition

Physico—chemical characteristics of pyunyuk cooked for 1-4hr were
observed. Moisture content was not different among treatment. Moisture content
was 53.5-54.8% which was not significantly different by cooking time. Crude fat
content was 14.2-26.0% which was decreased by increasing cooking time. Crude
protein(21.1-26.3%) and mineral(1.4-2.7%) content was increased by increasing
cooking time. Color of pyunyuk was significantly different by cooking time
(p<.05). In the texture study, hardness and chewness of 2hr cooked punyuk was
significantly higher than other pyunyuks processed in this study (p<0.05).
However cohesiveness and springness was not significantly different among
pyunyuks. ~ With sensory evaluation, hardness was similar among over 2hr
cooked pyunyuks. One hour cooked pyunyuk was high and 3-4hr cooked pyunyuk
was low in juiciness (p<.05). In conclusion, 2hr cooking time was proper
concerned with working efficiency and physicochemical quality of pyunyuk.

© Manufacturing method of pyunyuk using Korean medicinal plants

-1 -



Korean medicinal plants which has high antioxidants effect, used of pork
dish for long time, adequate as food ingredient, and has no off taste as food
ingredient were selected and used for manufacturing process of pyunyuk. The
best combination of Korean medicinal plants and seasoning was cinnamon b5g,
glveyrrhiza uralensis Fisch 10g, red pepper seed 2.5g, Cnidium officinale Makino
5g, Paeonia japonoica Miyabe 5g, ginger 42g, salt 5g, and headmeat lkg.
Pyunyuk cooked with this combination was recognized as no off flavor and good
taste and flavor., Korean medicinal plants was not affected texture and
composition of nutrients.

@ Development of varied product using technique of western meat product

Salted headmeat was cooked, deboned and cutted to make sausage using
chilly, perillar seed, saewoo-jeot, and dried green onion and onion. The sausage
used dried onion and green onion was observed as high acceptability by

panelists.

2) Study on the modeling for small plant and utility to produce pyunyuk
Required equipments for pyunyuk processing were low temperature storage
room, cutter, cleaner, working table, steam jacket, mixer, packaging machine, and
water purifier. The order of equipments was preparation room - cutter —
conveyer — cleaner — steam jacket — cutter — conveyer — mixer —

packaging machine.

3) Condition of distribution to increase shelf-life of pyunyuk
Food additives was not used for pyunyuk, therefore shelf-life is quite short
and low storage temperature is required during distribution. When clean

processing was done in laboratory, shelf-life of the product was 21 days.

4) Physico—-chemical characteristics of pyunyuk

@D The content of moisture, crude protein. crude fat, ash, and fiber were
54.4%, 21.4%, 22.8%, 1.2%, and 0.3%, respectively. Vitamin Bi, B, and C were
not detected. The content of Ca, Na, K, P, and Fe were 27.7mg%, 1051.3mg?%,
2787 mg%, 220.8 mg%, and 4.1 mg%, respectively. The content of collagen was

491.6 ppm, which was not that high because of loss during press processing. The

-12 -



composition of fatty acid was oleic acid 37.58%, and palmitic acid 22.04%. The
content of fatty acid was 40.21%, and unsaturated fatty acid (w9) was 41.41%.
® Study on the extending shelf-life of pyunyuk
To extend shelf-life, grape fruit seed extract, bacteriocin, and K-sorbate
were used as additives for pyunyuk and then stored at 0C to evaluate shelf-life.
The shelf-life of control, grapefruit seed extract, K-sorbate, and bacteriocin were

5 days, 21 days, 10 days, and 3days, respectively.

5) Development of method to improve hygiene in field

In manufacturing process of pyunyuk, deboning and pressing step were
needed absolutely clean condition, so sanitary condition of person and equipment
was very important. During deboning process, contamination of working table and
equipments and person caused contamination of final product. Also contaminated
microorganism could be increased well because duration of pressing step is quite
long. Therefore sanitary training of person, good sanitary condition of equipments

and environments, and keep low temperature in working area are necessary.

2. Recommendations

The results of this research such as manufacturing technique of pyunyuk
using Korean medicinal plants to remove off flavor efficiently, packaging
technique, and extending of shelf-life can be contributed to increase consumption
of pyunyuk. To encourage farmers’ cooperative or small businessman to
participate pyunyuk manufacturing, layout for small plant and equipments were
studied. Developed pyunyuk product with technique in this research gives good
taste and high acceptability. Also shelf-life(5C) was extended from 3-5 days to
17 days without using any additives. When grapefruit seed extract was used for
pyunyuk, shelf-life was extended to longer than 21 days. Extended shelf-life of
pyunyuk will be contributed to reduce restriction of distribution in marketing.
Presently, manufacturing technique of pyunyvuk developed in this research is

planned to transfer to small plant and farmers) cooperative,
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firt
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37 n#e AEAFo2A AEHZAY HYD 9 FA) WYl T4
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olg3tn e ZITFRE A7, §E7) T o8 don dFoe 712l =}
A EHAA gol & AVl ST AxE B&HE Helut polyethylene
A wlgdde] YojAA gz dRes vgE AREANe ¥ HaHn
ARy A e oA Bt Aol ¥oA FHI JAT. TLA
7b g3t FAE golgdA e vdEAd FotFE FH 6T FAD
A5E gz FA3ed 2@ FE 54 FoE AHA HE 5 A 1%
gotatA Az Bui=En Y ABAAE 2uAE 7154 ®E AFY FEL 2
75t #estdch & ARA AHEHE 8L e W AR vhES A
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Table 1. Ratio and combination of Korean medicinal plants and

seasoning to remove off flavor of pork (unit-g)

ABCDEFGHTI1TI J KLMN

Cinnamomum cassia Prel 1

(A=)
Red pepper seed l5 55555 555 5 5 5 5

1111111111 111

Glycyrrhiza uralensis

Fisch (Z+3) 2222222 2 2 2 2 2 2 2

Cnidium dfficinale Makino
(H3)

Paeonia japonica Miyabe
et Rakeda (3 <F)

Zingiber officinale Rosc. 5

(A7)

Angelica gigas Nakai
(Z#)

Mentha arrensis Var (8+3}) 575757 .75 .75 75 75 75 .5

t1r 11111111 1 111

1

et
[a—y
[a—y
[a—y
—t
—
ey
—
oy
ok
[—y
—
[y

Nelumbo nucifera Gaertn
CRES)

Zanthoxylum schinifolium
Sieb. et Zucc (k%)

Eugenia caryophylata thunb

(8%)
Lycium chinense Mill

(7121

Lilium longiflorum Thunb
(A3

Amomum villosum Lour
(A2

Hlicium venum Hooker
filius (&7}

Saussurea lappa Clarke
(230 25

25
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Table 2. Sensory characteristics of pork depending on the ratio and

combination of Korean medicinal plants used in cooking

Treatments
o A BCDE FGHI JKL MNDO
Characteristics

Taste of medicinal plant 4.4°3538515062395047705672817323

Off flavor 38 3532344236443036392564513556
Overall palatability 45 6.6 6.1 43526049534941543.0333946

* Each value represented the mean of 10 observations using on hedonic scale of

1(dislike extremely) to 9 (like extremely).

G #oz A4 A2 F¢ &F710A 100kg/cid] Jo2 FEHA A

#sAA

BEAANE 1299 $AAE AP AdL9E o] &5 FY3Y. AEH
A

9l Fd g ALl AR AL YRTFE ALEEA A-J9 22 WiFF IS AHEE
o AzH HTTE Frstgdh oA 133 HEHE AHEdden Fdid A
Heeo EAL FAY, AdA % 7IZAHes HUEHTY AlREE 2em X 2cm X

Y
4mme) Z7)2 R o] e AIFed 4384 AZte] AgE WE Fotd &
744 187 2 T7E 2889 4719 ANEE AAEAT (Fig 2).
248 B4 AdE AFE T F9HQ HolE FF57] A3 SASE ol &8
o] Duncan’s multiple test® A A8 2 A& Table 49 2t
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Table 3. Ratio and combination of Korean medicinal plant and seasoning used in

cooking of pork headmeat

(Unit: g, per pork headmeat 4.8kg)
. Control A B C D E F G H I J
Cinnamomum cassia Prel o4 24 o4 o4 U 2 48
(A=) :
Red pepper seed 12 12 12 24 12 12 12 24
Glyeyrrhiza uralensis
448 24 24 48 48 48 96
Fisch (#%)
i . . .
Cnidium oﬁ’icmale Makino o4 24 o4 o4 o4 24 48
H#3)
P .. o Mi
aeonia japonica Miyabe o4 24 24 o4 24 94 48
et Rakeda (Z+9F)
Zingib icinale R
newer ("F;;’;” O¢ 120 200 120 120 120 200 200 200 200 200 200
Angelica gigas Nakai
24 50
(3#)
Mentha arvensis Var. 18
(drsh)
Piper nigrum L (%3) 1
Saussurea lappa Clarke 12
(2.3
Ganoderma lucidum
24
Karst (%9=A])
salt 24 24 24 24 24 24 24 24 24 24 24

Table 4. Sensory characteristics of pyunyuk depending on the ratio and

combination of Korean medicinal plants and seasoning used in cooking

Cm A B C D E F G H 1 J
Taste of medicinal

asie OF meaindl o0 50 49 33° 70° 3.1° 68" 84° 102° 6.7 6.1%
plant

Off flavor 74 54 53° 35 50 76° 43° 50° 35° 37° 53®
Overall palatability 6.9° 7.7* 82" 76*° 79 6.0* 7.7° 86 84° 13" 64°

xMean scores within raw followed by the same letter are not

significantly different (p<0.05).
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o FANE =7 Aoz yer.

® 71Ex
ANE NEF M 71EE7 & AL B, G, Hel Aoz Vet
E9 Z9-E HOHSE Hel TR 7]3E7 oyt

o) A= B, G, He Agnlgo] dHxma HSAR Al ALE3l7]o) At A
o2 Hrtskad.

oL

4) AN RS ANAFY 2HE v

A AS ANAFY 2AZE Frs7] A8t AT FEFHL dE S7HF
AEFG NAEL 2L texturemeterE ©) &3 4P A Table 59 2ot
HE ANAEY 2HEAHL £d AFH(ES 90% ©]4) BUhE hardness, chewness -
b 2A ¥ Aoz JEgoen, Wetait &MA AFETE hardness7t E AT
o5& AYF Vet 2MA AFHR HE AAEFNY 24 SHAE FIA4 1A
o

l-
r[o
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Fig 2. Example of samples provided to panelist
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AEFE o) & HAvE BE A2y
7h dE W dF
D &Es golatA 3t7] 9% Wy
O &£44 A E 58 2& AAsT F7% A FEo] d4¥HE L
=72 AeA Ak A A dhs Azte] #E A 4F Az 9%
).
@ HA e BFo| =e =82 e Azt "M Holst mj¢ =z &
T Ak mWE AlES] WSS 83, 353, B84 EA S 2Abee] dE
AZHE HA st A dE AzEe] AR oY A WTL uje §o
SHAIT 22 o] BEAYA AT BwYd
@ TEHPY golde nHT W A ALL 242 o)ged FEsITR

AEELS

Table 5. Texture properties of pyunyuk test product and sausage from market

Product Hardness Springness Cohesiveness Chewness

Lotte Ham 8048.6 1.0089% - 0.51571° 4186.5°

Jinju Jumpflank 4034.6° 0.9843* 0.51737° 2057.3°

Aceham Luncheonmeat 3827.1° 0.9647° 0.54446° 2007.9°

Baksul Spam 3429.5° 1.0270° 0.45485° 1624.2°

Baksul Alchan sausage 3223.4° 0.8989° 0.41595' 1193.6°

Danish Luncheonmeat 17752 0.9781% 0.54940% 953.2°

Pyunyuk test product 3517.4° 0.9892? 0.4884%° 1786.4¢
(control)

Pyunyuk test product  2185.2° 1.0158° 0.47459* 1056.1%
(A)

Pyunyuk test product 2523.3° 0.9877% 0.42730' 11485
(B)

Pyunyuk test product 2557.5° 0.9716% 0.549407 1060.6%
(®)

Pyunyuk test product  3373.3° 1.0260° 0.47875% 1679.4°
(E)

*Mean scores within raw followed by the same letter are not

different (p<0.05).
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Table 6. General components of pyunyuk test product and sausage from market

Crud Crud C d
mﬁﬂ\ Moisture(%6) ruce ru y ruae
fat(9%) protein(%) ash(%)

Lotte Ham 60.30 3857 12.22 2.26

Jinju Jumpflank 63.97 13.42 12.25 2.65

A ¢c e h a m 62.40 11.68 11.30 ' 2.42

Luncheonmeat

Baksul Spam 56.82 21.85 14.54 3.18

Baksul Alchan 66.21 7.20 6.44 2.25

sausage

Danish Luncheonmeat 54.60 20.26 14.52 2.64

Pyunyuk test product 57.21 18.56 24.34 0.61

(control)

Pyunyuk test product 54.25 16.10 24.03 3.83
(A)

Pyunyuk test product 54.87 17.90 22.51 341
(B)

Pyunyuk test product 53.33 2155 22.51 3.13
(®)

Pyunyuk test product 55.49 21.57 22,17 0.60
(E)

U HE 244 38 47
D =AY #E Az € By

@ BAEA =Y

HAHes €& THEI Aot g ZegA FE B/ RES W o
o & HRM7 8kg? 30kgel g 1 EQY UE HAAHIAE wIA A
teamsS ZA(0.2kgf/cm)3te] AZHEE e Foid HANIE Ao I

G ZEL 31 e ZE F RS FoAUH AL 2o HE AAHES
zedth oz 3VE & Fo OA E9E B ¥Wx 208 e A

AZ71 A 100kg/arie] P2 4A7F B9t F2Pn ol F¢

0+2Tel Ut

o mg & oy
f o o fo ap
& N A
o

o

o

rlo
il
i

Texturemeter (TAX2 Texture Analyser)& A}£3}ed pre speed 5.0mm/s, test
speed 0.5mm/s, post speed 10.0mm/s, time 2.00s8] ZA o2 23U} ol Algx=
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@ oA E
AOAC methoddl] wet 8, 2auWd 23 E, LS 243
@ 244 FF
WEAzYE A& 00522 AMEENES g ExEC] AAE FFHY Imidl
isopropanol 2ml, oxidant solution 1mlE F7/}slxn & £} F 60C & A
BE7 et} oA 32 B2 2-387 W43 flaskE AHE3tS isopropanol
50mlE 343t 4213k 558mol A FFEE S
® #5H7t
Azg BAKL 25%X25%03cm A7) A E 7o ZFiE 1089 8
LA AANHATH
® FAIE AU A(SEM)Y 9§ AW A&Ke 72 BF
SEM ##4 geld MEL Yasui 59 ol wehA Azsged, geldl 7
Z¥ S-2380N(Hitachi, Japan)ol <l3iA ## 3o
@ BAAE
AYAFE SAS FAZZIREL o)8sto AEH TSR FAFAR LR
Ao §¢ AL Duncan’s multiple range testel 23l AAI AT

Aee H= A TARYS W HE AR g 2do] 2IA A
X 52 oo E4o] Datd ROT BT H: AEE AxY g YNHES
2N 2

B Table 73 2o $8 T3 ABEE o)zt glo] HTF EFAA

A5t g A ©E Aol FIshy
lhr @ 9 21.74%2 AT 74L& 74 2o™, 4hr AF L 1417%2 Aol 2o
A5 2 AW FFo] 2R olgE vz 2o FFL e Ao o
A42 Zr718edM 1hr @ W 21.74%°] 3, 4hr 4 WE 2626%ATh 2L 1.39-
2.73%2 e Aol ZolASE ISR 7 FFol g€ Ak BE Hol7t
e A shAAE FEEHEE Ael7t QT &E A mHM 22N, 2
ol 232 o] WEHE R YEkdth AW F5A AR <o} 7t
Az gelso] ¥R F /HF &40 ax Fdos dRAR IAFL FFol
Z7te Ae2 A€o
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Table 7. Changes of general components of pyunyuk depending on cooking time

Cooking time Moisture Crude fat Crude protein Crude ashW a t e r Yield”

(hr) (%) (%) (%) (%) activity (%)
1.0 54.34° 21.74° 21.06° 1.39° 0999  26.0°
15 54.81% 1797° 25.93° 1.76° 0988  254°
2.0 54.45° 18.81° 22.74° 2.46 0990  196°
25 53.54° 18.30° 26.83° 2.02° 0987  182°
3.0 53.46° 1687° 2484° 2.01%° 0988  164°
4.0 53.25' 14.17° 26.26° 2.73° 0.986 14.3°

YDifferent superscripts within a column indicate significant differences (p<0.05).
2vield = (wt. of finished product(pyunyuk)/wt. of raw head meat including
bone) X 100.

71 AM 1h AFL 26.0%, 4he 143%2 Aol F7HEs
= o2 Yt olxe AFL A dAEdAE M
98 F At doz tE SAF ¥4 FEHF & Aeonh
@

b

= 3}

o 1o

]

Fig. 32 &+ AlHE AFY oA Vel 2o 2 lhr AlFe] 446p
pm, 15hr AEL 492ppm o & F718tt) 2hrol A 566ppme 2 HUXE B L, &=
Azke] F748e] waE A 728 FEE Jebddg. e A7 4hr AFS 336ppm
o2 HHAE el ol 2 @1’}“ e Alztel F71Ed met dEA F

o FHHE nPE 20| A7t oA 2rAAE dHYE F ATY u.’x:7}
£ A% 71989 e ZEEY v=/ FUHE ALE AtgdY 28y 2hr ©]

o 234 FE7F ZasgEd ol 4FHA 2V A7 Eol JHEI AH
2do} o3 §dol Bluy ¥ Ay g4 5 4R FUkste A2 Y

A=

a= AE AEY 233 EAL texture analyser® &4 3§ g2 Table 83 Z2th
Hardness7t 713 73 RE 2h AEo2 Yeywted, 15hr, 1hr AF £22 FE7}
=9ton 4hr AFS BV M ¥ Ao2 YEPRTh Chewinessk® hardness$}

e AFoz 2hr AFES grol 714 = tth Springiness$} cohesiveness g% 2hr
AEol 714 ket 71et AF9 AFL hardness, chewinesst 2ol dEHU 7

N\



F& BolA &gt ol AFAE FEE W 2hr AFo] AEE 23 54 &
Roz Ve

flo

600

500

400 -

300 ~

200

Concentration of collagen(ppm)

100 -

5 1.0 1.5 20 25 3.0 35 4.0 45
Cooking time(hr)

Fig. 3. Collagen concentration of Pyunyuk varied cooking time during
processing

Table 8. Texture properties of pyunyuk depending on cooking time

Cooking time (hr) Hardness Chewiness Cohesiveness  Springiness
1.0 3797.81+826.9° 1926.9+807.6° 0.4823+0.0291° 0.9931:0.0539"
15 5436.91489.7° 2234.4+212.0° 0.4304+0.0233° 0.9561+0.0275"
2.0 7165.3+1047.7° 3530.2£568.2% 0.4927+0.0184* 1.0020+0.0813"
2.5 36649+4735° 1304.1%£198.6° 0.3718+0.0190° 0.9571+0.0461"
3.0 3604.41+441.9° 1542.3%£227.1° 0.3938+0.0208° 0.9877+0.0744%
4.0 2825.1+343.8° 1362.31£210.3" 0.4966%0.0174* 0.9692%0.0493%

l)Differ,ent superscripts within a column indicate significant differences (p<0.05).
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Texturemeter S 23 ¢ Z2}7 32 FAZEEH, 84 J%“ F7hetel wet
hardness, chewiness, springiness’} %7189 €49 ol Meullent 5] SA &3
< F7HA e W chicken frankfruters®] hardness$} springness’t Z7}8lg o
At 2L Aot
@ M=xeof W3t
AEe WA (Table 9) £ 3 Al7tel wal xol7b Vel Ed lightnessE
e Aol A48 & #& B4 g, b3 3h7tA ZAET 4hr A A S
7P5‘ #e Bioy AR foiE YUt WA #e 7|Fo2 4E2Y AER
< lhr AlFC] 71 Rk 1(44.94) Nzl wet S48t ghr AEo) A B FEG
0.43)& UEtdle. &€ Aztd mEx] JE 4xd o7t e R R 24
(Table 7)2ks} @l 93] dWdz e WA fFoladln Al

Table 9. Color change of pyunyuk depending on cooking time

Cooking time Color

¢hr) L a b AE

1.0 44.12+1.66° +3.26£0.33" +7.87£0.36™ 4494+1.23°
15 . 4586%+1.03"° +3.01+049 +794£022  46.66*1.11°
2.0 4780+1.75" +328+0.38 +749%0.33  4853%+1.42%
2.5 48.39+1.06™ +3.03£026 +761£035  4859+0.99™
3.0 4888+1.35"° +2.89+0.42 +699+037  49.44%+1.05
4.0 4897+134* +305+0.35 +8.07£021  50.43+117

UDifferent superscripts within a low indicate significant differences (p<0.05).

Values are mean=S.D. ™Not significantly different.

@ A

o
>

24 s

9 AW 24 L Table 103 2) B89 F9 74 WAL oleic acid
(C18:1), palmitic acid(Cieo), stearic acid(C18:0), linoleic acid(18:2)c]g]2.H, o5&
F AES 90% ol FE AASHTh dE Alzte] AL E linoleic acide Z71
toiA 4h A FoA 2245%F AR A2 stearic acid FFL FAdPT FEA
Ztol dolFel wetA w6-PUFAE Z7H8telA 1h AEF 4h AFY ZolE= oF 8%
AEIY. 09-MUFAE 3n7tA F718tt 4h AFME 24249 g Yeiid, =
SRS FFe & Add wEgA Aadde FF¥E JvEdg. #8S FaEE

i
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o] g Aoz ML & Aol AFE we AR HHNL FEE A€ A
o] ZolA utl %—7]—%} o2 eyttt 2A74E texturemeter2 F3E &7
l ZAGE FEge Aozt Yol BEHY F=EA
AL AP F& Aoz et Hdadol &
A Brlsle AL AFY AT Fo| 7“\%‘"%,
g A3} R 2RSS FEE A =7 A2 BAAT. 94FEH E
2L AgolYa #AH4L &L A wE 75‘ Fe Baty] ot ot B4
AvtAd AFe 71E=€ Zh 211301 g 5 AR FAHUA YEETh &
& A7t 25h AEL gtol gAA 3 337}‘%‘31521% AgrERl 7|EEE FA
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Table 10. Fatty acids composition of pyunyuk depending on cooking time

Fatty acids Cooking time(h)

(%) 1 2 3 4
Cizo 0.10£0.00 0.09£0.00 - 3.23%£0.09
Ciao 1.47+0.04 1.45+0.01 1.56+0.04 1.97£0.08
Ciso 2220+0.13  22.05+0.00 22.141+0.30 21.76 £0.00
Ci6109 3.660.03 3.55+0.00 3.42+0.05 163%£0.06
Ciso 21.17£127 1855*0.34 10.81%0.15 12.04+0.49
Cis109 35.13+0.09 3654*0.39 43.48+0.24 35.18+0.30
Ciszo6 13.36+0.03  14.92+0.05 15.74+0.32 22.45+1.34
Cig303 0941002  1.03%0.00 0.84%0.03 1.46%0.01
Cao1a9 1.10+0.00  1.07£0.00 0.881+0.03 0.14£0.00
Co0:406 0641000  0.75=0.00 1.15+0.15 0.14£0.00
Czsu3 0.14=0.00 - - -
Co6w3 0.07+0.00 - - -
Total 100 100 100 100
‘SFA" 4494+021  4213%0.33 3450%0.19 39.28+097
w3-PUFA? 118*+1.10 1.03£0.00 0.84%0.03 1.46+0.01
w6-PUFA® 14.00+0.03 1567+0.06 16.89+0.47 22.45+1.34
w9-MUFAY 3080+1.11 41.16*0.39 47.77+0.31 36.81+0.36

DS aturated fatty acid. 23

9 »9-Monounsaturated fatty acid.

w3, w6-Polyunsaturated fatty acid.

Table 11. Scores of sensory properties of pyunyuk depending on the cooking
time by hedonic scale”

Cooking Color Overall

time (hr) Hardness Juiciness Springiness Taste acceptability
1.0 19+14" 37%x19° 61+09° 65+18  33t16° 48*25
15 44+13° 34%14° 53+18° 48*+19 33*14> 57%08"
20 41*14° 54%15 53*09"° 57+15° 54+18 66+11°
25 56+16° 6313 49*14™ 56+13° 48*17" 48+216°
3.0 63+1.0° 65119 46+15" 61x16° 45%18° 42+12°
40 7008 67+17° 39*+18 65+14° 45+18° 45+13

UEach value represented the mean of 10 observations using on hedonic scale of
1(dislike extremely) to 9 (like extremely).
YDifferent superscripts within a column indicate significant differences(p<0.05).
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F1g 4= 51111‘:’13] H59 SEMd| % 3xde BFT2E Jeligic o 2

sl elstd AFES % BRXD AL 2rb)e FAo2 MTHY 2hr B¢ 7Y
@ g9 Fa: e TUstn ALHFon, $ATE & Y4 A Ao

l

2 229t 299 lhr(@) B 7HEste] Az Uge] PHTFEE 2 Aol
(DS Hlmste] o Wolgom, ANHoE FTRY ABPEo) 435 A

t ALoE AZEHA[AY E3, 3hrlc) F HEIY Axg AKY TRE
o] ol BEHJoH, FATXY FAPoFr e FEHLZ Pt
om Fdsty AT PFTRe FAHL FFHA &t o)t dxzE H
7t gel wata A3 TRTERI F4EE e € 5 UeH, & 439
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S FE ] wEA A 5 SAWEAEY A 458 v e,
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F9 9%, %, 71Ex 540 8 Aeg gtk & A lhr AFS we
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A3 A AT FAF VIeS 28T AFAZ 2 0I5

CHAAEE e 2HE FUA7I LA Pl S48 AWM AT SAF A
g g43d AES AxHAT =AY A% e FARE AHSetd e

D 2HAA Az
GBS X G ol BTH gg lwar|2 &4 0T W

3l1 1.83kge FH8t1 AARA emulsion(meat 0.73kg, A1 0.24kg, W8 7.68g, &

F 43g, sodium nitrite 0.145g, phosphate 1.46g)& FH|3te] H A me] 17)ek &8st
o B, A$A, D), TAAZRT B} e A4 TP} Aol ¥l #E

oA WE2E7F 82T =28 w7t 7188tz tAl 0CoAM BZAlA A& (Fig
5% AzstAth | |

Fig 5. Test product of sausage using pork headmeat
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Texturemeter (TAX2 Texture Analyser)® A3l pre speed 5.0mm/s, test
speed 0.5mn/s, post speed 10.0mn/s, time 2.00s¢] A2 =AY, ol Alg&
A 254cm, FA 1mo Y¥8¥ oz dASA Fg FHFIARL AEe FEESLS
WA 18CAA €27 HYo 228 A= I X td SHA A

@ BAAY

AYAIFde SAS SAZRZOPE o] &3l A4EE FIEFLE EANIRL &

ofd Ao f#94€ Duncan’s multiple range testol 93l AAdH

2 2% 4 1%

247 AEY BEH SHL Table 129 2. o9 Adagezt AN
Fe Ywle TR 309 WA ARG ZAL AN BEY B4 =
FolA ek FoHE WG AAT A% & YIS Bon W, B, AR
J o2 71540 ¥& RLE ey

Table 12. Sensory characteristics of headmeat sausages varied ingredient

Characteristics _—
. Appearance Taste Palatibility
Ingredients
Control 7.0° 7.0° 7.0
Dried green onion and onion 7.6 10.0° 93"
Perilla seed 6.6° 7.7 7.6™
Chilly pepper 75° 8.6° 8.2
Saewoo-jeot  (salted and a . .
6.9 6.9 6.8

fermentd small shrimp)

*Different superscripts within a column indicate significant differences (p<0.05).

HAR Y 2AA AFY RAR ALg] BHE 2HH SHUSE FAE Table 13
3 2ok $AR A BHE 23549 Aol GRT ML 4711 B4 =
SolH AeRe BAE A BES Re Ao ushgth st I, A2 AT
£ oe AT 24540 R0 Uehgon Table 59 2%} wlwstd
AEAoz Az® BEAAEY 2A54} A8 Aoz Uy
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Table 13. Texture properties of headmeat sausages varied ingredient

Hardness Springness Cohesiveness Chewness

Control 1757.2° 0.9764%° 0.4131° 718.61°
Dried green onion 2009.6° 1.0143° 0.4420° 932.82°
and onion

Perilla seed 1881.4° 0.9466° 0.4403* 730.32"
Chilly pepper 2124.8° 1.0104° 0.4321° 927.53*
Saewoo-jeot (salted 1091.2° 0.9313° 0.3239° 289.69°

and fermentd small
shrimp)

*Different superscripts within a column indicate significant differences (p<0.05).

- 42 -



N 3 & A2 71278 AL

A 1A Hdu A+

A Az7E AT7ERE EU FEH AW YAUS A2TFL 2w
e 2o
1 HA9 A AzTH
FETE B3 G oA %A
DERE:! 298 2 ALAZT
l
A A7) Y¥ Aujo] AE4 P W28 o] FESA A ZA
l A}l L5 BTo] gol5ES ¥
A A7) SUS304 =34 ﬂ%%%ﬂ] g A3
Air s}52] 3 e oEF AA
! 2354
2472 &2 o]FAA AHE AR vYE Bgas e
)
7] 23 9 ( Fay ) 228 HAHYE Zob Fdo)
4 F1F TFHEE &
@] THES @u 249 AMYE I
l F ZHHES 3 9% B,
Z37 54T £77] 23719 FF FEA A

4878
_O

ko] AFS A7), FHE

=)
T
Hy g

A=H T

- 43 -



*é_ﬂl-‘ﬂ ZF9 ols Mdule &% ;%ﬂ} Fig=3

Hs & v H T ()  Au] A2 (hp) Spec. H
1 =Zd ALARw 1 W57 15 - -

2 A A 7 1 15 - -

3 A & 7 2 - 1200X900 %800 15t
4 & o o 2 - 1200<600%X800 1.2t
5 o F A A 2 2 g - -

6 4 1 10 1300%1200%800  130ks
7 m ow oA S 3 2700%1800X 2500  300ke
8 AE 2737 1 3 1700 820X 1050  43)/m
9 F a7 1 - - -

W Fo Azxdule dejegd ARy
1) 28 A&AA(Fia)
- AFLE D -20C - AFEH
- #9459 - WE7] &% 1 1bhp
- A2 &% : 8ton/d
- Auatg O AR L AFLR gtook gt FHAANRE U FAdA €
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A& F ¢
O Adste B¢ 229 FAHA g 9o WEHo Jerg

A AL

A

A A 7]

A2 4%
@ AAF B 2 0E So] BWT WMESHES s FA4H

A Ao

@ U AL g GAAL 95t dojAE L 2PAA
gx,
@ Control boxe ZFFF A& 8t F7U & F & R

EEE RN

1500%/¢

FAFA A,

@ €89 °olFF EFAL ATRFA EA.

‘@ YE Eulol A, £AAY FstAE]
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3.
@ AHFA2 AHEF oEANYANZE ALE 7Hs8HAl AR

coflo) 9k F4A, 2aF4A], dutwzy

: O AEL SUS304 1.2tE A§3te] Ao A|Fo] sojof &

© 959 FAYA FAYel A3 A7t Y3t T

t 130kg/3]
 1000(W) X 1900(L) x 1800(H). 400Kg
O TEY 12E AMSEEE dHE ase HI) HW¥BE HX

o
@ AvlE vieel 473 Aok HT AAFE Fa7t §ol
shejo} ¥,
® FF Wasle 29 Yrael 47 gojof &

24710 2349 )
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5 TNy wE AFF UK =AY A

AZEE 2 EFAC nE AW} AFY 2FH EY WAIE VAHY go=
veld A& Table 187 Zvh. PE EZAEL Aol F#H§l wetA hardness
7t 27483 ol PES ¥ EFA 7ljdd Rz AgHNoH, 7 &
EHe FAACE FAdAIE Qe Aoz JERY. JAFEFAE AT AFL
Table 1891 veld 47} EAA AL watA {27t gle A2 YR
th 243 EA4QWE SAdAE AFEZA Aol PE EZAEYE hardness 59
dA FHol AdE Aoz YeRT

6) AF AFS FE7NFAA

oj4e AxE g F571TE ANE F ded A 2L AxzAde
TAPEL B ARG A% e Aoz B ASNAY AH2E A4
el AL #9E A% AR F 10T oldtelA o 4-6¥0] Hu AR7|Foz A
g9 X HAAHYPAFo] MHAHo 2 AR FEHL UAA F "y A4H
Q1 AzzEAcl ZFojAok ATk HMAEAoz Azxd AFS EH FFL T0%
olgt-g, T4, K-sorbate, AHEHX FEFEL Agse 4¥E AN 43 Ut
A9 gl Aoz YEewt

Table 18. Texture properties of packaged pyunyuk during storage

Packaging Mechanical Storage Day

material Charicteristics 1 5 12 14
Hardness 3977.6° 46246%°  5411.2°

PE Springness 1.0209° 1.0015° 0.9487°

Cohesiveness 0.4600° 0.4672° 0.4469°
Chewiness 1899.3% 2175.0° 2310.7°
Hardness 4290.4° 4734.2% 5085.9% 4596.3% -
Springness 0.9764° 0.9622% 0.9986° 0.9665%

Vacuum } a i a -
Cohesiveness 0.4784 0.4672 0.4885 0.4695
Chewiness 1961.0° 2093.9° 2440.3 1918.6%

*Different superscripts within a column indicate significant differences (p<0.05).



D AETY 2 AAEY
HAm g BEL zF AP, B4, AT, FF, A, AF, ZF, AF,
Ahdz FYste 24 O $23R8Y E4d A&
2) 49t & 4
AOAC(1996) #dl 938te, $£2& Fdrtddz, AL SoxhletHd,
Z99Ae semi-micro Kjeldahly, Z3EL& A3 goz FAH3H
3) A A
EZAAZE AE 1g€ Oxygen bomb calorimeter(Parr Instrument Company,
USA.)E AHg3le duvx & &A A
4) Vit. By, B2 &4
ANg 1gd °154 €1 10mle ¥ Smin ¢ sonicatorol Al F&3+3
A4 28(10,000g, 10min)& th& A5 A& 0.45m membrane filterZ ] 3}3}9
HPLCZ EA349t} Columne x-Bondapak Cis ©5& 40T, o154 &vis
KH,PO; £ 8 99(100mM, pH 3.0), &< 1.0m¢/min, A&7 F3HE71(Ex
445mnm, Em. 530nm)°] A th.
5) Vit. C &4
ANZE 10ge AE3] Bol 529 10% HPOz £9& 718te] 1027 E5A2
F Age] 5% HPOz& 2o #4353t #23d A&8 100 v2Fe2=d
&713 2%9) 5% HPOs §£902 §71& AL F WaEd23d Fehe 1002
gth 2 ¥ 3,000rpmollA 10-1587F YA EIAE P59 F5 A& H33 5% HPOs
gdog HG3 M3 ANgLdes vt ANFEHL Table 118 2702
HPLCel #-&= A
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Table 19. Operating conditions of HPLC for Vit. C analysis

of Pyunyuk
Column ¢ -Bondapak Cis
Mobile phase 0.06M KH:PO4/Acetonitrile (60:40)
Flow rate 1.0mé/min
Detector UV 254nm

6) ¥714 &3
T2 1xE ANEE A4 et 539 F7]d& ICP-AES (Inductively
Coupled Plasma-atomic emission Spectrophotometer, Jobin van JY138 Ultrace) 2
z2xstgon AF5zAL Table 205 2

Table 20. Operating conditions of ICP-AES for mineral
analysis of Pyunyuk

Power 1Kw for aqueous
Nebulizer pressure 3.5bars for meinhard type C
Aerosol flow rate 0.3L/min
Sheath gas flow 0.3L/min
Cooling gas 12L/min
Ca 393.366
K 766.490
Wavelength(nm) Na 588.995
Fe 238.204
P 213.618
7 FHA FFEN

WE AZE AR 005ge AHFEAE oS E€Ecl AAR T35 Imld
isopropanol 2ml, oxidant solution(7% Chloramine T $&93 acetate/citrate
buffer(pH 6.0)& 1142 £F) ImlE A7tz 2 EFF F 60C F&=AA 2BED
e gA s2E 22 2-387% WZE flask® AH83+o] isopropanol 50mlZ
A3l 44X Fo 558molH FFEE SHIA
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8) AT 4
BEo A M2 Als 05g& #3t Lepagest Royd #Wiol mebA
methylation3t . Methylation® AR E-& Table 219 &7 3} 43¢t}
Table 21. Condition of gas chromatograph for fatty acid
analysis of Pyunyuk

Item Condition
Instrument Hewlett Packard 6890 Series
Column Supelcowax 10 Capillary
60.0m x 320pm x 0.25¢m nominal
Detector FID
Oven temp. Initial temp. 170C, rate 2.5TC/min

Final temp. 235C
Injector temp. 230°C
Detector temp. 235C
Carrier gas He, Flow 2.5m¢/min
Split _ratio 25.1:1

) €A E € oyx §F

ZF AGQ A Y HE At A& 24 2 %L Table 229 2o 8
oA el A FHE AFol 618I1%E 71 ko nlAFAN FLI
AFL 4898%2A 717 @kt 87 AFo2RY FYI AFe] FRF
B g2 5439E155% Atk 299 A F§FL vlFF AFo] 7HF FolA
19.24% 3 7HEF AFL 2319%2A 7HF wghow e 21.3610.54%° At
ZAF dFE A AFo] 71F RolA] 1440%4 3 ntAE AEL 2975% 2 A
2 #olden Ad AFRY 24 o) 49 ge Vet dAdge
2276=1.84%°1U0th 23 E FFL A A Fo] 717G dolA 060%0lU T AFE
AFol 154%2A B4 AFe g2 o 3 A= =94 FFFe
1.21£0.10%°]1 Atk AF4& TFFL o nn gt FFgho] 0.3310.05%010 2o
AR B5Ee] 32 A gttn B & YUY 9% AW FPo] B
v} AE Al Eo] 71 EZolA 351.6Kcal/100g pyunyuk 2.2 EA S}
3 A $4(230.0Kcal/100g pyunyuk)2 A4 FYF AFNA SF=HAG
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B T Z& 298.3Kcal/100g pyunyuk .2 B 7+ o)
2) Vitamine®, #7134, 4 &%

Zt QoA TS BES 2L HEE THEAY AZF ARE vitamineF,
2714, 284 %8 =T A3 Table 233 2t} Vitamine Bl, B2& A& A
ggtew, 7148 Cae 27.7mg%, Nat 1051.3mg%, K& 278.7mg%, P& 220.8mg%,
Fe2 41mg%Z EAHAT Nad] §#Fo] 2 A& AxA AHE-HE monosodium
glutamate ®Eol& 3 Atg @, F&+4d T 491.6ppme 2 FA HY )
A=A A Zetde &40 UM HEAEF 294 FFL atA A &L
Ao 2 et

3) Aak =4

HEo A 24 24 A3 Table 249 2t} Oleic acid(Cigi09) T30l
71 Eol 3758% 2 EA =% palmitic acid(Ciso) 22.04%, linoleic acid(Ciszw6),
stearic acid(Ciso) £ 2 FFo] it TR FFL 40.21%°1 A
BExFAaA F 09 A7 4141% 2 7HE bl &o] Egkoh



Table 22. General components of pyunyuk purchased from different province

Product Moisture Protein Fat Ash Energy Carbohydrate(%5)
oduc
(%) (%) (%) (9%) (Kcal/l00g) Fiber Nonfiber

Karak-do

50.13 23.19 2648 1.38 340.1 0.40 -
ng
Majang-d

48.98 19.24 2975 097 3516 0.18 0.87
ong
Songnam 61.81 21.76 1440 1.32 230.0 0.49 0.22
Daejeon 5407 2052 2340 1.35 301.7 0.24 0.42
Jeju-do 5872  21.68 1778 154 253.8 0.52 -
Kwangju 54.93 22.99 2082 1.19 2874 0.21 -
Daegu 50.98 19.34 2791 131 3405 0.46 0.01
Busan 5549 2217 2157 0.60 2815 0.17 -
Average 54.39 21.36 2276 1.21 298.3 0.33 0.19
*+SE. £1.55 +054 £184 =010 =155 +0.05 *0.11
Maximum

61.81 23.19 2075 154 351.1 0.52 0.87

value

Minium

48.98 19.24 1440 0.60 230.0 0.18 -

value

- 65 -



Table 23. Contents of vitamines, minerals, and collagen in pyunyuk

Nutrients A B C D Mean*S.E.
Vitmine
A(ug/100g pyunyuk) ND ND ND ND -
Niacin(mg/100g pyunyuk) 2.2 2.2 1.8 19 2.0*0.1
Bi(mg/100g pyunyuk) ND ND ND ND -
Bo(mg/100g pyunyuk) ND ND ND ND -
C(mg/100g pyunyuk) ND ND ND ND -
Mineral(mg%)
Ca 244 273 24.6 34.8 277125
Na 783.6 790.2 820.3 1811.1 1051.3+253.4
K 2774 2889 295.9 252.5 27871t19.0
P 2191 224.9 225.6 213.6 220.8+95
Fe 6.7 3.1 3.0 35 41+09
Collagen (ppm) 440.0 465.1 495.2 566.1 491.6+27.3
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Table 24. Fatty acids composition of pyunyuk purchased from different province

Fatty acids Sample

(%) 1 2 3 4 Mean*S.E.
Cizo 0.12%0.00 0.10£0.00 0111002 0.11%+009 0.11£0.01
Cuao 157+0.04 153£0.01 154004  159£005 156%0.01
Ciso 2493+0.12 2462+0.00 24931034 2561+0.06 25.02+0.20
Cis109 354%+0.04 3.40%£0.00 341£004 360+008  3.49+0.05
Cigo 11.14£098  11.06%0.24 1123+024  11.44+034 11.22+0.08
Cig149 43361009 44.96%0.29 4408+034 43761030 44041034
Ciszo6 12.48+005 11.80£0.06 11.94+0.12 11.17+1.21 11.85%+0.27
Cig303 1.27£002  095%0.00 1.15+£0.03 115001  1.13£0.07
Cav109 091£0.00  0.97+0.02 0.97£0.03 093+0.00 0.95%0.02
Covaws 050£0.00  0.48%+0.00 0.45%0.06 045£0.00 0.47%0.12
Cz603 0.19£0.00  0.13%0.00 020£0.01  0.19£0.02  0.18%=0.02
Total 100 100 100 100 100
SFA" 37.75£021  37.31%£0.31 3781+016 3876+0.66 37.91+031
w3-PUFA?  1.46%1.10 1.08£0.01 1351003  1.34£001  1.31£0.08
w6-PUFAY 12981004  12:28+0.07 12.39+£0.34 1162+099 12321028
w9-MUFA® 4336+t1.05 44.96%0.23 4408+0.18 4376044 44.04%0.34

USaturated fatty acid. 2)3)a)3, @ 6-Polyunsaturated fatty acid.

? » 9-Monounsaturated fatty acid.
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ol o=
E AFES F2 AYAZAA EFFAES 0] & T

45 2 39, ¢ $€ A 4
A &=
H A AH A
gdEATE o4 7HA 2AE ¢n
1-& 13te] siA1v g
A AHEH R

a1t

Age ARH A%

AE HA BREAS

AL gt UG A



2. 4848 9 ¥y
D A% Az

$AvE e €& TES Zotdln o5& FEJ
29 A MY 8kgd 30kgd] L I 100+1T=E2 #Y o, HAREHE
Al #oW steame FH(0.2kgl/cr)3te 25h T AT &k A
ol &R E8 W¥4% S ¢3¢ 3tn L2 HREY 3 4F & Fojdz A
oz A A& AANESF AL =HUAT. J7MA7 2 EFEHEF chopperE Z
I FHE HAE & EFF UL He=z 3rE AFY tA FIWE El ¥
1087 71gse. o2 44 FE4gE71eA 100kg/cre] &S #8AA 2-5h F
¢t gEeon ol F 2EE 1554T =& 0x1TAH.
2) A7tA &4

HA BEH 9 Bacteriocin(0.05g/m¢, Aplin & Barrett LTD, England), AH&% 3
ZE2(005g/m, = PEATA)TH K-sorbate(0.2g/me, B2 F) &AE& Fn|3
chopping® A& kg3 10m¢#-& H7 sl
3) pH &3

A48 A2 10gS Hstd FF5 100miet 37 homogenizerE AH&3te] £
% Anste Qg pH FA AHESHAH
4) TBAZ} &4

AR A E 25 FH38lo 3.86% perchloric acid 18ml$t BHT 5048 #H7lsta
homogenizationdt T oJ¥ste] A 2mlg # 3t TBA-&H(TBA 2.883g in 1L
DW. 2miE 718tz E& 3 A2dA 2& Addo 15-17h T FA o o
A 53Inmol M FBEE SHEHI ol TAE o] &3t 7.

TBA (mg of maloaldehyde / 100g of meat) = 9.01 x Abs.

5) VBN7} &4

ANE 10g€ FH3Y FF 4 70miet A blendingdt 100ml volumetric flask®
£A 100ml2 2&ch dA Aq4HAE AEste A#E o 93 1mlel 0.0IN
boric acid 1ml®t conway reagent 50#£(0.066% methyl red : bromocresol
green/EtOH = 1:1)Z& 7}%kt}. Potassium carbonate(KoCOs 50g / D.W. 100ml) 1lml]
& #H7lsthg 37CAA 12087 WA F 001N sulfuric acid® 2 A3t

VBN mg %(mg/100g sample)= (a-b) x f x 0.02 x 14.007/S x 100 x 100
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= (a-b) x 28014 /S
S: sample wt. a: sample ml b: blank ml @ H2SOs factor

6) FIAE (FHF, 7148 TF)

A& 1ge Hsle] Qe 4942 9ml 7}3+T homogenizationd tHg d& 84
st} Al&8t}, Pouring method® AM£3l%¥ 1 FT 4+ plate count agar, @714 T
4%+ reinforced clostidial medium& AH8-3+4th
7 AEEA

AT = Chroma Meter(Minolta CR-200, Japan)® 3% A2 F+%3 5718 ASKAE
£ 334 wEse =A392o7 L(lightness factor), a(redness), b(yellowness) #t
o2 E A3t Reference platers #WAFE 71Eo 2 FgHom ojof Lk 9775, a
gt -0.49, bz +1.96°191..8 A A}(total color difference)= Hunter-Scofiel 4] I
£33 A&

8) Hdd "AE AA

T8 zZF #HEe HYA HAE(Coli form, Salmonella, Staphylococcus,
Listeria, Yersinia)& A =u]#](Violet red bile agar, Salmonella shigel agar, Baird
parker agar, Modified oxford mediumagar, Cefrulodin Irgasan-novobiacin)& A&
o Mele g B FFE Vitek System(bioMerieux Vitek, Inc. USA)E A}
£t FA g '

32% 9 nF
HAHE A
olty, Al #5H
HEL7E o &
gt RS
g8 olFo] At
Az gANA A
)2} A TI—E"’]

2ol QoA 7HE Z FHede gl wuE
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BEAE H7Met 45A FH2E 2 AL E 2SS AT WEAES
PE filmE& AM8-3to) EFF O35 AFsHEAM 54 pHEH+= Table 259 Zth.
HEE 0ClA 2h B¢ 45F 2% 179 AR F EE A F9 pHT 652-6.758
frAetd e A 21Y 9+ grapefruit seed extract®} K-sorbate X &£ 65
Az & BYgov) giEF 9} bacteriocin A FE 7.0 o9 & vebyd
HEE 15CAA 12h B¢ €5 AEE 0CoA 2h B¢ 453 A v<d
&< e E£3 Ny-PE filme2 X33 AF9 A= Table 2057 2t} PE
filme2 ¥A43% A tixdo= pH go] AR 2147A A& #Bas4
Ars oz ztzhe] AAAdS v asgde wW pH #o] PE film 28 AlgEt
wtch. ME el pH W&/t vlud Aoew EFELE E A7 wE AFRY
AL vlx3 At
2) TBA value

A% F TBAZIY Wstg £33 27 PE filmo2 ¥3F HK o & Table
278 2oh A% 099 7] AFY TBAVIE ¢F2EF EUE AFY #ol BE
A FolA =okoew AFY AwoA 2L AU AP GFLE
#Agle] K-sorbate A2 771 £ #%< YEWlo™ grapefruit seed extract
AgTte dETFEOGE 22 && YUt ¢52% 15TY 9 0C AFRY
A 271078 &2 #€ vebdix A 744 oF 2u1¢9] e YEHH
Ny-PE film ¥£%3 A F(Table 28)& PE film XFAF L} Adx oz TBAY7F
2etom PE film $3AES 22 Z¥2 2 grapefruit seed extract X372 3tol
A4 gtk 4E2E 0T 15C EFo)A PE fim £ AFFH= 23
Bacteriocin M8+ #°) 7tF & ZFE vetdoh
3) VBN value

A4 % VBN7Y] ¥3E 4% 23 PE filme g T4 AK9 2 Table
299+ Zh FL= 16T A8 7] VBN gten ¢452%7 0Cd 9
A 7EE A Adke] A 2 F 9} bacteriocin A2 79 Ftol =t 4FLE
15CAAE o9 IGE 2T Z grapefruit seed extract®} bacteriocin # & 7 <]
el =il AEF A o8t 30mg% /A= 7HA s vl olAde] gitkn stEd B
AFoAA A% 21974A VBN7ZH= 30mg% ©l 3ttt
Ny-PE filmo.2 X33 H&9 AZF F VBN7IY ®#ste Table 3034 2t}
4ELE 15T AFL PE film £F AFFH A% F VBN7IS 2oj7k Hlou, 0T
A E& Ny-PE film £% #AFo°] PE film ¥£3 AFHT o] Folq AF 21dele
Ayt A= ghe vebdloh 2k A2 T 2ot grapefruit seed extract H7H77F

ro
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A ge e JeW o, K-sorbate H7H1s 34 xR VBNZH7E @i
olgfx YzHoE ¢FLE 15T AFEL dzT7 /M ¥e g st
dExerd WA BEAL ALg g BAA B4E BAFN, ¥F2ET)
=g g JANMAZ olsled 2319 VBNZIZF F7138t .

4) MRE F

Table 31, 325 PE film3% Ny-PE filmo2 233 A& AF T FI59
WEle BoFY. PE film £% AFANAN GF L= wex FE5Y Fol7h AN
27 A$ 27) 15T AE] 0C AFY < 2 o] & HeEtU 15T
AEL REAS F7E 237 JEUA FobA AFY Aol ZE ATt
Yz7e 2e 579 5L 7548 VEdY 452 0T AFS 2z A 730
x}o]7} 9l o1A grapefruit seed extract’} FT#F7F 73 @ker g AgTE
7R 27 #4547 wkey A 3Y o)FHE tixTe Xelst gliith
da2er 15C AEFL AN wty F759 Aolrt ey, d52= 0T
AE& Ny-PE film AEo] PE film AFLET FTF7F ¥}k Grapefruit seed
extract7} PE film TAAED 2L Ao /M4 353 2H4E Bo FoH PE
film® ot Ny-PE filmo] A& Aoz vehkth mehd o] dHdgM=E
HEAzA GE04 3 FFLE7 BEol AZA AT 9L A& A=
eyt A4LErt 52 v BREAY S a0E HF E F /U
5) Az Wz

Table 33, 34& #59 AF F Z A&7 total color difference(AE)E vehd
Aolt}, PE film £33 Ny-PE film £& AF EFA ¢4F2= ocY #
grapefruit seed extract AT AE ol 714 B¥}3 olg ¢F2E I5THME
2o Aot 2 HAYFAA AFLe] W& AE ol #AZA dE R
AFdo] T2 ARBAE =587 oY HRTY vastar deFoR 7
AT AE gol AR Ak ZH Wi
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2) IAYY B AZAY HIAT

FNME F MR AW FL ABKN FE2ES AYT AFE 2AYY
g3t AZAEES FretAnt dof 22 E HEuriel AFHA FFE 5000ppm
FE9 &9qd 28 AAHTG. ERIYEL JFEA, 7t2XNFE R [COz 100%,
CON (COz: Oz Ng= 30: 5: 65)]& AMHY3Poy AFL=E 511TIATh
@ pH ¥3}

Table 35+ #59 A% F pH ¥H&E Ued A2 04 AFL =7
AEH FEE AYTEY Zolst UdEigen Aol AP wet 1 Aole
Fisgovt AN H g Xole EHEHAT. CO2 7t XN#EF Pyo] 7%
@& pH# & vetdth IFEF I CON 7FAX 8 EAYY Ade & Aol7t gle
RO Z YEstr,

o

Table 35. pH change of packaged pyunyuk during storage at 5C

Storage Day No additives (control) Grapefruit seed extract

Vac.' COy’ CON’ Vac.' COy* CON’
0 6.06 6.06 6.06 6.71 6.71 6.71
2 6.22 6.19 6.37 6.27 6.30 6.54
5 6.29 6.63 6.39 6.29 6.39 6.56
9 6.51 5.98 6.26 6.07 6.34 6.15
12 6.63 6.17 6.57 6.37 6.20 6.43
16 6.57 6.21 6.52 6.24 6.19 6.40

Wac.: Vacuum packaging, COz : CO2 100%, CON: COz Oz Neg= 30: 5: 65

@ VBN7} W3}

AZH &2 At AES 27) VBN7HTable 36)d 4FL e Aoz
etz Aol AP wet AFH FEE A= A7 2A Jeht VBN
270 Hlate] ZA #LT Ao et 2L HIFAAE ol ddeik st
ZZEL 3 AE9 VBNIHL @kttt AFER Wi A Fe] 7+ VBN 77t £&
Aoz vebgth
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Table 36. Changes of VBN value of packaged pyunyuk during storage at 5C

Storage Day No additives (control) Grapefruit seed extract

Vac.' Coy’ CON’® Vac.' Co?* CON’®
0 16.28 16.28 16.28 15.44 15.44 15,44
2 17.96 16.00 17.12 15.16 16.00 16.54
5 17.12 14.04 18.39 14.04 14.85 15.39
9 16.42 15.30 18.67 15.44 13.47 16.53
12 24.00 19.37 19.93 15.16 13.89 15,58
16 26.81 19.09 19.65 17.68 15.16 16.44

Wac.: Vacuum packaging, 2COz : CO2 100%, CON: COz Qg2 No= 30: 5: 65

@ TBA7} W3

ANH oz AR FEF A F7F TBAZHTable 37)7F @& Aoz
ehdon 5 AT RFAA oligdes XNBXF Wl AF9 TBAWL B
Aoz Jeyt, ol FFL ¢ VBN ZAdex dxste Aol

Table 37. Changes of TBA value of packaged pyunyuk during storage at 5TC

Storage Day No additives (control) Grapefruit seed extract

Vac.' Coy’ CON’ Vac.' COy’ CON’
0 1.14 1.14 1.14 0.93 0.93 0.93
2 1.18 0.72 0.78 0.97 0.95 0.99
5 1.22 1.84 1.25 112 1.01 1.23
9 0.86 1.04 1.01 0.91 1.07 1.14
12 0.87 0.76 1.64 1.18 0.88 1.08
16 0.97 1.25 2.29 143 1.20 141

Wac.: Vacuum packaging, ’COs : CO2 100%, CON: CO2: Oz No= 30: 5: 65

@ "4 + W ,

Table 38¢ 79 WIE Yeld Aoe AEHN F2E AT/ 7] 9AE
Foll 9ol 2T Hate AYn AF FE 10-10° AE ¥ +5L
Hetdt. F AT ZFA AR oidstetsr ¥4 N T uAEFI H2

- 83 -



Ao 2 BoHr},

Table 38. Changes of total plate counts of packaged pyunyuk during storage

at 5T (unit: c.fu/g sample)
Storage Day No additives (control) Grapefruit seed extract
Vac.' Ccoy’ CON® Vac.! COy* CON’
0 99x10° 99x10° 99x10° 53x10°  5.3x10° 5.3x10°
2 19x10"  20x10° 6.8x10°  15x10°  4.9x10° 8.2x10°
5 62x10°  65x10°  46x10°  1.8x10°  8.2x10° 1.4x10°
9 19x10°  30x10° 31x10° 12x10'  6.1x10° 1.3x10°
12 78x10°  29x10° 1.8x10" 18x10°  1.3x10° 7.9x10*
16 2.1x10"  38x10°  14x10° 36x10°  1.0x10° 1.3x10°

Wac.: Vacuum packaging, “COz : COz 100%, CON: COq2: Oz Ng= 30: 5: 65

QA FEY W (Table NNHE 2F4% 2 Aoz ABH 228
AT BET DA olAsHs NG TAY @ Aol ¥ B4t A
Ao 2 ey,

rlo

Table 39. Changes of anaerobic plate counts of packaged pyunyuk during storage

at 5T (unit: c.fu/g sample)
Storage Day No additives (control) Grapefruit seed extract
Vac.! COy’ CON* Vac.! CO;* CON’
0 35x10° 35x10° 35x10°  7.3x10 7.3x10" 7.3x10"
2 13x10°  1.0x10° 60x10°  24x10°  5.3x10' 5.6x10°
5 88x10°  12x10°  47x10' 83x10°  9.9x10° 8.7x10°
9 12x10°  27x10*  2i1x10°  12x10°  24x10° 7.0x10°
12 23x10°  23x10°  14x10®°  1.6x10° 1.4x10° 1.1x10*
16 14x10°  43x10° 19x10° 3.7x10°  6.4x10° 3.2x10°

Wac.: Vacuum packaging, °COz : COz 100%, CON: COz: Oz Ne= 30: 5: 65



A TS FEd Adad 129S UdeE 93 AxYor AW ‘%‘a =kl
AA S d3E Table 403 2ok d2FudAM T3P o2
2 549 Aol 317:}01]*1"]' %945(}7]- = Aoz Vet T3 gL

¥
THAG ez Aoy £ ]q_—g— u]—l-g_} 9 CO. _:\_EZJ-:[L7]_ A=A
T A2 YeEgH

Table 40. Sensory characteristics of pyunyuk varied packaging method during
storage at 5C

Sensory No additives (control) Grapefruit seed extract

Characteristics ~ Vac.' COy* CON’® Vac.' CO7¢* CON®

Juiciness 476 455 4.84 473 407 443

Off flavor 5.53 5.33 512 5.76 5.42 555

Texture 507 627  639° 6.86" 7.13" 6.86

Overall 495 5.23 5.20 465 591 5.35
acceptability

'Wac.: Vacuum packaging, COz : COz 100%, CON: COz Oz Naz= 30: 5: 65
by alues with different superscripts in a same row within same treatment are
significantly different (p<0.05).
ABValues with different superscripts in & same row within same packaging

method are significantly different (p<0.05).
o9 EE3EA, #5H E4PA A2AE FHHRE AEFHN FEFE YA

JETFAFRG Ao $5aPoH B uFes AT PPe] AF F
N4 B AL HARES sqch
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F el 2l

A 22 oY g

MO

A 12 AzxTAH SAE A8EH HA

1. qe

HA5e BEe Azs
HE 474 AN & Ax B
se AN Adge] 9

dAe 7 A8 LE H7teto ol EUE HA &
& AAEA & 7E AAFAY. dFEEY AA
A A Ado] gle A IdE 8" RN o}F
d A4 7id flol AFLE AxS 9\1%12.“4 AFe FEE& AdaAste 950
o ¢ gurstdch. A8 AAF] SAde ALV FLddY 98 Fo2RH 29
7bsAdo) g Eot AR ¢ AFY 290 B2 fEFHE volth AFFY =
9o S£SESY BHE FA &olEA g3 M AV € & U FAY 9@
W Addel GFol AHEStE Holgtn AlgEHT AFHd e ¢FAo Ao
A Fye 257t gold 2999 FHo g Y FFo] Ao AFALE
dEstux d&g AR gedH o BEY 29E AFTHE AT B
olg} Zo] HE17E &L T 2 sHedol e 93 @AM 2dE AT W
Hoz oo UM AFS] AFAo] wl§ doiAE AdAolth HIHAE A&
A Fe AFY 544 2 Az7t SFHAY 238 uAPH 2 JAHE A
o] & EAlZ AlgETh A AJHE AF AZFL AAYANZE 22 dAE
of o A=l A aE] F2E V7 BibssA vay A8 o2 A
g Azl AR 949 gx=2 tde 4¥8E 4A%AT

o rlr

FWET’

iy

4

)l

2. AzFH WE nAE LFAE H7L

AZZAL GAEE FEE S swab test(4X25em=10cr)E A A8 Coliform,
total plate counts(plate count agar), Staphylococcus(baird parker agar),
Salmonella(salmonella shigel agar) §& AAstd . A4 A3 g9 82777¢%
Zon AZRE AR FZo)A vz AAFEHI FEF Aol
Staphylococcus, Salmonella #& AEHX gkorn dE8%H o] AHF EdA
Aol coliform, 74 counting®] olFolFch AR vid, AFES & @
q"’«] ARE B ZAd, AARY & 5ol F8 2F9des H8E 5 e

oz Jeigtth A9 F7) LE=(AE 2L sEY UHE 108D $AF
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ke Bre A E 429 o Fd oY ode HW$ ke

E 41 AZXFA uE uAE W3

Aoe=R

Az | AAA= ] h
_71,9 Mﬂ}; A=A Mg | Coliforms | SPC Szzlc’cgsk’ Sa]rl';""el
[ )] °
gz EEE A 9 1.3x10° | 7.2x10° ND* ND
= DS ¥ d 1.4x10° | 23x10° ND ND
. g o | TEEGEAD ND 1.0x 10’ ND ND
A A A AT e gas@] 15x10° | 26x106° | ND ND
plastic AR A L
e @A) ND 5.8x%10 ND ND
g3
@A) ND ND ND ND
A A&
Wood EU i o
00 3 A ND 2.0x10 ND ND
HA Y A& 3 5
- HX1 g%
4 A A% EEAD) 55%10° | 39x10 ND ND
g3 .
OX
Y @z ND 3.0x10 ND ND
AXE AME " 4
ANE dE) 40x10° | 30x10 ND ND
A4 u v
LR ARG E) 20x10° | 2.0x10 ND ND
9| F9F e | 43x10° | 29x10° | ND ND
A3 ARAZ 6.6x10° | 82x10° ND ND
3 ND 2.0x10" ND ND
A AL O ] 3
L ) 2] ND ND ND ND
g [ AHEAERES) ND ND ND ND
gzt 4 |TEART AHEE ND 1.0x10% | ND ND
E2) U 3 1.6x10' | 6.0%x10° ND ND
A=A EE) ND | 10x10°) | ND ND
Z TET 3.0x10° | 1.0x10' | ND ND
B = 173 €4 1.0Xx10° | 45%10° ND ND
= 44 3 TEF 1.4x10° | 45x10° | ND ND
A E u = 3 E ND 1.0x10°} ND ND
4w ALEA 50x10" | 71x10' ND ND
- AL ND 1.0x10" | ND ND
¢  F# A& AE ND 1.0%x10" ND ND
LZAE XE A E
(A ) ND ND ND ND
2] Al A A A 53R A ND ND ND ND
g AE
*ND : not detected
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® 42 FFIE 34

279 A Coliforms SPC Staphylococcus| Salmonella
i ND 2.7x 10" ND ND
(MF7] &%) )
AoE ND 3.0x10" ND ND
(AE7 13&%) '
o B et ND 2.0x10" ND ND
a3 ND 1.4x 10" ND ND
Al gt}

3. AFd #5HE HAWE B HYA AE FA

HAoie &L FEsld HAA QB EAFEA AFE ZAMEI] Heo
o A48 AXNYL 2 AFdE E 439 2o

1) Escherichia coli O157:H7

(=29 3]

swabbing sample 1mé
10m¢ mEC medium ( + Novobiocin 9048 )
!
37C, 24h

|

E. coli O157:H7 agar =+ Sorbitol MacConkey agar
)
37C, 18-24hr
}
=4 2y3eg £ oHe] st AZE EMB agard] =%
)
37C, 24hr
I
ol HAe Z2UE 4
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o
Heart Infusion Agar %% Nutrient Agard] A vl <

Gram(-), rod&¢l
!

Vitek
}
A ukg- A A
2) Staphylococcus aureus
A 4(1me)
10% Tryptic soy. brothel] &
)
37T, 16h
Mannitol Salt Agard] &%
}
37T, 16hr
i
FAe EEHG JS(WHYEES)
QA E

Blood agarol A B -hemolysis
Coagulase test %4
Catalase test ¥4

3) Staphylococcus aureus
1 &3¢ - 10% Triptic soy. broth(TSB)
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#lx1¢] NaCl &%o] 05%, et 95%8 o A7tsjok.
( g/500m¢ + NaCl 47.5¢)
°]& test tubeol 10-15m¢¥ EF3]A stopper® ol dF

: ¥2) - Manitol Salt Agar (MSA)
g/500m¢ agarth X 2=+ W] wE 9E F, T plateE A FFRA

453 SDWE FF 4o 23 & H, °]& Imt #H3} 10% TSBel HF &t
37T, 24Xt vl

4) Salmonella spp.

(= F o &
swabbing sample

!

Selenite F broth(10me)#
}

37C, 24h

MacConkey agaro] =%

i
35~37TC, 24hr
g Ao

FEulEdF FHe 224 M
i
TSI BISH] )4
1) v
TSI K/A G(£) H:S
BIS: green, blacke] E2Y
Rambach: blue

*Selenite F broth : Don’t autoclave
BERA e £ FHFF NS A7HA brothg TEY



(2.3g/100m¢) W& H#FE test tubed] 10m¢ BEHR Go} FTuj
A& AHE3Th

*MacConkey agar: 10g/200m¢, ©F o9 o}F Em g @zlxo] Hr}

5) Listeria monocytogenes

14 S
swabbing sample
10mé listeria enrichment broth (+ supplement 200uf )
l
37C, 24h(EH)

22 Faul g
12 F7 WFd 10048
l
Fraser listeria broth (+supplement 1mf)
)
37C, 24h(H 2N EH)

&

M4z
2

ZHufokel 1000 == 193 o)
v
Oxford Agar(suppliment 1m¢)o} =%
i
30T, 24hr

Blood agar°llA] B8 -hemolysis &%l

cf) suppliment - 5m¢ 2] SDW:EtOH(1:1)o]] %o A}&gr},
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6) Camphylobacter jujuni

A 1m
2
Camphylobacter Selective agar*
-
Incubation : 48A1ZF 37°C(in anaerobic jar with gaspack)
I

red colony

§ Camphylobacter Selective agar*
8g/200m—autoclave—cooling—sheep blood 20m{—supplement 1 vial(+SDW 2m¢)

7) Yersinia

A9 1m¢E PSBB broth* (10m)
l
Incubate for 10 days at 10TC
)
Incubation 1 loop to CIN agar
i

Incubation for 48hrs at room temp.
i)
Estimate : small, sharp, dark red

cf) PSBB(Phosphate Buffer Saline)

NaHPO4 ~—=—-=====-=~ 823 g
NaHzPOy -——==——==~——~ 12 g
Bile Salt No. 3 —=~----- 15 ¢
NaCl -~--—-==——=====—= 5g
Sorbito] —----=====~-=== 10 g
Peptone —---———--—-=--- 5g
DW. ———==-=——==-—m 1,000 mé

= pH 7.6, 121C, 15min, Autoclave

IMViC Test (Indol + Methyl red + VP + Citrated)
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7}) Indol Test

@ Prupose : tryptophan hydrolysis

® Medium : SIM agar

@ Detection reagent : Kovac's reagent
p-Dimethylaminobenzaldehyde 5g
amylalcohol 75mé
C-HCl 25mé

@ Reaction of biochemistry

tryptophanse
Tryptophan ————---—————- indole + pyruvic acid + NHs

HCl1 + EtOH

Indol+p-Dimethylaminobenzaldehyde--~------—---- quinoidal red-violet
dehydration compound
reduction

- Cherry red compound (249 =%)
® Result
Positive : red reagent laver ex) E. coli
negative : no red colorization ex) Enterobactar aerocene

1) Methyl Red Test
@D Purpose : glucose fermentation .25 € A4 % acid product & &<l
® Medium : MRVP broth
@ Detection reagent : methyl red solution

methyl red 0.1g

ethylalcohol  300mé
D.W.  200me

@ Reaction of biochemistry
Glucose + HoO — Lactic —» CO:z + H0
Acetic

Formic

H; + methylred — red

® Results
positive : red(pH 4) ex) E. coli
negative : vellow(pH ex) Enterobacter aerogenes

- 93 -



t}) Voges-Proskauer Test

(@ purpose : Aectylmethylcarbinol (acetoin)
® Medium : MRVP broth
@ Detection reagent : Barric reagent A, B (Z+Z} 10 drop)

Reagent A
a —naphtol bg
Ethanol 40me
Reagent B
Potassium hydorxide 40g
Creatin 0.3g
D.W. 100me
@ reaction of biochemistry
Glucose + O —————--- Acetate — 2,3-butandiol - CO; + Ho
acetylmethylcarbinol
40% KOH
Acetylmethylcarbinol + 2 -naphtol -------——--- Diacetyl + Guanidin
Oxidation
-------------- pink complex
® Result
ositive : deep r lour 4 ex)_Enterobacter aerogenes
negative ' no red colorization ex) E. coli

2}) Citrate Utilization
D purpose : Carbon source A1 citrateo] ©]-&4
@ Medium : Simmoc citate agar € A}-83t32 AZXE wjX o] X =L}
@ Detection reagent : Bromthymol! blue
@ Result
sitive : growth, blue colorization ex) Enterobacter aerogenes
Negative : no growth remain green _ex) E. coli



=}) Classification

indole

MR

VP

Citrate

Type

+

+

+

Typical E. coli
Atypical E. coli
Typical intermediate
Atypical intermediate
Typcal E. aerogenes
Aypical E. aerogenes
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% 43 HAmE wee B9y #F 54 23
FxAgTEFT No. A5 H TATFY
Salmonella 81 Growth 92% Hajnia alvei .
(Enterobacter hafriae)
82 No Growth
83 "
84 "
82 "
86 WA Az
Staphylococcus 71 L R e P
72 "
73 Growth 97% Streptococcus agalactiae
74 " 99% Streptococcus agalactiae
75 No Growth
76 n
Coliforms 61 Growth 99% Escherichia hermanii
62 " 87% Escherichia hermanii
63 U 95% Serratia liquefaciens
64 ) 96% Pantoea agglomerans
( Enterobacter agglomerans)
65 U 97% Escherichia coli
66 No Growth
Yersinia 5] Growth 99% A.cinetoéacter calcoaceticus
. bil. antiratus
52 No Growth
53 ”
54 R e
55 "
56 ”
Listeria 41 Growth 97% Streptococcus agalcatiae
42 v 95% Staphylococcus auricularis
43 U 88% Streptococcus agalactiae
44 U 97% Streptococcus agalactiae
45 No Growth
A 28 AxFTA GAE BT AA
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7t EAY =%
HANYALE S PAstE AR SAdEz TR Uydstn 47 @A
FAHE Z&3¥ o 2o
O EREE
AArzte] gREe] Y8 E do g ¥ drig FKHY EEFAA FYhdn
91 9ERAL U2 u YA e AAc)th 45 BAA R ol FAA wES
-20C o3t WEIol BEAsE Aolx A &g Al ¥ Aol dFF ot
@ AEHA
A M o]FRoz A=kd THJE AHEET AHdE HEL AHE
ZA AHse Aol et AASA && A delde AAVE vAE] d4
a7l £ou AlZto] AFE b ALEE W & 954 2¥de 2 & U
@ A=A
Asey FEES AMES el AFAAEE ZEFT QA 4t ddFH e
Z o] BAA BEARN Bgte AduH A7 Aok
@ Fs 2 Iz
434 100CTAA 1-3h % APH7] HEd o DA eddHE 3
2A71E FHAoltt AT LA olF 2 WAHE o9 AFY FHA AHA
Qd 4L " F5E& A LB E FEES 719 I A v g ok
o] AN EZREH FAHE 24, ZH Evie} & JIT Z AAAZRH Fd
He 249 5ol 24E 5 dth
® z=v
dFo) ® HAHF 4&F, 2vE & FUete Aoz FAAY
U ALgEE /ITERE L9754 At
® 4=
FEFHAANAN AHEHE JE A ALHT QU7 Wi o2 AT EH o
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AHo 2 oFo AZXFAL 8o T T dF3ed 228 ¥ A% 2L
AHg3te FAAM 29 87t U |
@3 4 e
FSAEE v BEAFL A A A2 YA=H BaAHAY PE filme
£ 2% TolA RAHI e F97t AP Roln BE 256302 AR Holgz
253 gled ol 2847 d3ke ¢F FEA Za vk ¥ AREL ol
EX §e golgd & a2 dLd HASEA B o] dASHs e

RO T

U EAF B2 3y AA
D AxZ A4 4

AlM E2d EAEE Ax dAAA SAEZ Bg WUE AAMFSHEA WAE
B4E 3 2 AFE HIMSAY. 9hE dAAe U B 2ow F3= o] Z
e G5 AXE AL ARt AN AANE FFdol22 27] 24 A= B
2 AzFelUrt o& EUZ 7 dAEE 29S A3V AT /18 IS AA
e o3 2.

© 98 A9 2 AERA

8= A A 7R @713 28 Al YAAF ] MR F71F BRA
T BEA YFE st e 9= Y. JhEH AL xE&AdE ATE F&
gata 98E A¥ss 471 BE EYsd ALEH. HAvYE TRz &
23 d F AFA AHEHE 22 £XEE AMEEES 4. A A 2LFdES F
@ AAs ol AT Bt AFAgo] Ford

Q@ Fs 2 e

4580 2449 WAEY B¢ dFE F5 FHo] Zo Tl Hed F5 F
4 F 2E AN B 2498 ‘Q%} + Ao 7HF 9Fge A WAE RE
ZgAe] Aoz 7133 AYELS H4E3 u && A3 dordn. ¥ E
A 28FHE AL A2t %&6}11 B FEL HEAH 2EE A ¥

o ATE vt HFHHA BEE 0 AEIE AYdY R EFE FAR A5
o 2EE EUY. FH27 ARl HAF Aem EYEHNLH T0% d@ed 4F
go] g Aoz Yetnth
Q@ ¢34
dutrd o2 gGEAAFAAN FE AL YeE ojRd A% 29 R &
Aoz EAFHAT AHEE AL GFA 2AHE FES0) VSN L9
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