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-1 Lactobacillus plantarum (TISTR 1465) MRS agar  

37 24

-2 Leuconostoc mesenteroides (TISTR 053) MRS agar  

37 24
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-3 Lactobacillus plantarum (TISTR 1465)
1000

-4 Leuconostoc mesenteroides (TISTR 053)
1000
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-5 37  2 

 (A), 6 log cfu/g (B), 7 log cfu/g (C)

-6
90 3 (B),  5  (C),  7   (D),

 (A)

A

A B C

B

C D
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-1 Leuconostoc mesenteroides Lactobacillus 

plantarum MRS broth 37 36 .

 (log cfu/ml)
( ) Leu. mesenteroides Lac. plantarum

0 6.79 7.07 
2 6.92 7.11 
4 7.47 7.31 
6 8.26 7.72 
8 8.84 7.93 

10 9.08 8.45 
12 9.16 8.74 
14 9.29 9.13 
16 9.31 9.42 
18 9.38 9.42 
20 9.45 9.45 
22 9.45 9.42 
24 9.41 9.47 
36 9.48 9.49 
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-2
2  ( ) 37 -

(%w/w)
* *

( ) 6 log cfu/g 7 log cfu/g 6 log cfu/g 7 log cfu/g 

0 5.35 ± 0.01 5.34 ± 0.01 5.33 ± 0.01 0.24 ± 0.01 0.24 ± 0.01 0.23 ± 0.01 

12 4.40 ± 0.01 4.37 ± 0.004 4.36 ± 0.01 0.29 ± 0.01 0.33 ± 0.03 0.33 ± 0.01 

24 4.38 ± 0.01 4.32 ± 0.01 4.25 ± 0.01 0.35 ± 0.005 0.38 ± 003 0.46 ± 0.02 

36 4.22 ± 0.01 4.10 ± 0.01 4.00 ± 0.01 0.44 ± 0.02 0.47 ± 0.01 0.54 ± 0.02 

48 4.17 ± 0.01 3.98 ± 0.01 3.75 ± 0.02 0.46 ± 0.004 0.56 ± 0.01 0.62 ± 0.04 

60 4.01 ± 0.01 3.72 ± 0.01 3.65 ± 0.02 0.53 ± 0.01 0.73 ± 0.01 0.80 ± 0.02 

72 3.68 ± 0.01 3.61 ± 0.01 3.61 ± 0.01 0.84± 0.01 0.95 ± 0.01 0.98 ± 0.04 

      -      ± 3

          -   “ * ” Leuconostoc mesenteroides Lactobacillus plantarum
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-3
Leuconostoc mesenteroides Lactobacillus plantarum 1:1

2 6 7 log cfu/g (
) 37

    -  “ * ” Leu. mesenteroides Lac.  plantarum

-
      (P 0.05)
-  ± 3

 pH~ 4.00

* *
6 log cfu/g 7 log cfu/g 6 log cfu/g 7 log cfu/g 

 L* 74.53
a
± 1.32 73.05

ab
 ±1.90 72.27

bc
±1.67 70.28

d
 ±0.96 71.41

bcd
±0.85 70.75

cd
±1.22 

 a* -0.99
ab

 ±0.37 -0.48
 b

 ±0.96 -1.29
 a

 ±0.88 0.63
 c

±0.26 0.38
 c

 ±0.21 0.39
 c

 ±0.14 

 b* 12.16
 a

±0.81 12.64
 a

 ±2.13 12.98
 a

 ±2.01 12.01
a
 ±1.25 12.60

 a
 ±1.53 12.94

 a
 ±2.18 

C* 12.20
 a

 ±0.81 12.67
 a

 ±2.13 13.06
 a

 ±2.06 12.03
a
 ±1.23 12.60

a
 ±1.53 12.94

a
 ±2.18 

 h 94.58
 a

±1.62 92.50
 a

 ±4.22 95.38
a
 ±3.41 86.90

b
 ±1.81 88.70

 b
±0.37 88.33

 b
±0.52 

(force-g)
69.85

 a
 ±0.39 75.43

 b
±1.70 70.14

 a
 ±1.41 77.20

bc
±0.77 80.03

 c
±3.13 76.91

bc
±0.66
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1. Leuconostoc  mesenteroides  (TISTR 053)

      1.1   Leu. mesenteroides  MRS agar slant 1

MRS broth 10 .  37

16  9.31 log cfu/g (2.04 x 109 cfu/g)
      1.2 3 15  0.9% NaCl  

3000 rpm 3 0.9%
NaCl 1  2.04 x 1010 cfu 

(10.3 log cfu)
       1.3  1.5

7 log cfu/g 

      1  g   107  cfu

1500  g   107 x 1500 cfu

          1 

     =      1.5 x1010  cfu 10.2 log cfu 

10.2  log cfu 1.5
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2. Lactobacillus plantarum  (TISTR 1465)

       2.1   Lactobacillus plantarum  MRS agar slant 1

MRS broth 10 .  37

16  9.42 log cfu/g (2.63 x 109 cfu/g)
       2.2 3 15  0.9% NaCl  

3000 rpm 3 0.9%
NaCl  1  2.63 x 1010 cfu 

(10.4 log cfu)
       2.3  1.5

7 log cfu/g 

      1  g   107  cfu

1500  g   107 x 1500 cfu

          1 

     =      1.5 x 1010  cfu 10.2 log cfu

10.2 log cfu 1.5
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(
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303.2
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1
log
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x

x

3.  (Specific growth rate, µ)
 (generation time, g doubling time, td)

3.1  (Specific growth rate, µ) ( ,  2542)
 (Log of Exponential growth phase)

            (1)

x = 

  t  =  ( )
   µ =  ( -1)

   (1)
         

 (2)

            

(3)
              

 (4)

                     (5)

     (6)

(7)

t
x

x

0

1
ln

t
x

x

0

1
log303.2
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)
01

(

0

1
ln tt

x

x

        3.2  (generation time, g 

doubling time, td) ( ,  2542)

X1=2X0 td (t1 -  t0)  (5)

t
dx

0

2 0
ln

693.0
t
d
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        3.3  (Specific growth rate, µ)
Leuconostoc  mesenteroides  (TISTR 053)

Leu. mesenteroides 2-16

2 (t0) 8.32 x 106 cfu/ml (x0) 16 (t1)
2.04 x 109 cfu/ml (x1)

-1 

        3.4  (generation time, g 

doubling time, td) Leuconostoc  mesenteroides (TISTR 053)

303.2

)216(

10
6

32.8

10
9

04.2
log

14

303.239.2

39.0

303.2
0

1
log

t

x

x

693.0
t
d

39.0

693.0
t
d

78.1t
d
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3.5  (Specific growth rate, µ)
Lactobacillus plantarum (TISTR 1465)

Lac. plantarum 2 - 16 

2 (t0) 1.29 x 107 cfu/ml (x0) 16 (t1)
2.63 x 109 cfu/ml (x1)

-1 

3.6  (generation time, g 

doubling time, td) Lactobacillus plantarum  (TISTR 1465)

303.2

)216(

10
7

29.1

10
9

63.2
log

14

303.231.2

38.0

303.2
0

1
log

t

x

x

693.0
t
d

38.0

693.0
t
d

82.1t
d
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AOAC (2000)

180 - 200

2 25 5

4.00 7.00 3

AOAC (2000) 

1.  (Sodium Hydroxide; NaOH)  0.1

NaOH 8 2

2000

0.1

 ( 2 NaOH + CO2 Na2CO3   + H2O )

2.  (Potassium Hydrogen Phthalate; KHC8H4O4

0.1

KHC8H4O4 5 100 2

Desecrator KHC8H4O4 1.6338

4 200 50

100

 KHC8H4O4

KHC8H4O4 = 204.22 

KHC8H4O4 = 1.6338 

100

KHC8H4O4 =  1.6338 x 1000

            204.22 x 100 

                       =  0.0800 
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3.  (Phenolpthaline; C20H14O4) 1%

Phenolpthaline 1  2 100

ethanol 95% 60 100

 (Potassium hydrogen Phthalate) 

 (Potentiometric titration)

8.2

N1V1= N2V2

180 - 200

20 - 40

100 - 200 4

10 0.1  NaOH 

 (Potentionetric titration)

8.2 3

 (%w/w) =  a.b.c.d x 1000

                   e.f 

 a  =  0.1  ( )
b  =   ( )

 c  =     ( )
 d  =   ( )
 e  =  ( )
 f  =  ( )

: 0.1 1

0.009008
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AOAC (2000) 

1.   (Silver nitrate; AgNO3) 0.1

AgNO3 99.9 - 100%  120 2

19.9880 4

200 1000

AgNO3 99.9 - 100%

0.1

2.  (Sodium  Chloride; NaCl) 0.1

NaCl 99.9 - 100% 100 2

0.5844 4

50 100

 NaCl 

NaCl = 58.44 

NaCl = 0.5844 

100

NaCl =  0.5844 x 1000

    58.44 x 100 

             =  0.1 

3.  (Potassium Chromate; K2CrO4)

K2CrO4 4.2 2 100

 K2CrO4  0.7  2

80 100

0.1 -
1
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N1V1= N2V2

1. 100 - 200

2. 10 - 20

3. 100 - 200

4. 4

5. 10 -
1

6. 0.1

 ( 0.1 0.5

25 )
3

       (1 AgNO3 0.1

NaCl 0.005844 )

     (%w/w) =        a.b.c  x  0.005844 x 1000 

                    d.e 

  a  =  0.1  ( )
b  =   ( )

 c  =   ( )
 d  =   ( )
 e  =  ( )
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 (Reducing sugars) 

Lane and Eynon (AOAC, 2000) 

1. Fehling’s no.1 

 (Copper sulfate pentahydrate : CuSo4.5H2O) 34.693

500

2. Fehling’s no.2 

(Sodium potassium tartrate Rochelle salt : 

NaKC4O6.4H2O) 173  (Sodium hydroxide) 50

500

3. Carrez l 

Zinc acetate dehydrate 21.9 3

100

4. Carrez ll 

10.6 100

5. 1

1 100

 (D1)

20 – 40

500 Clearing agent 

Correz l Correz ll 5 500

20

 (D1)



124

 Preliminary  titration  

500  ( )
Fehling reagent Fehling 

no.1  Fehling no.2 5 125 Magnetic bar 

Magnetic stirrer 

1-2

15-50

Accurate  titration 

 Accurate  titration  

Fehling reagent Fehling no.1 Fehling 

no.2 5 125 Magnetic bar 

Magnetic stirrer 

1-2 1-2

3

3

 (D2)

50

250 6.34

10 70

10

5 100-

200

= (D2 – D1) x 0.95 

D1

           D2
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L*a*b*  L*C*h 

1 3

1.  CIE L*a*b* CIE L*C*h (Minolta Camera Co.,Ltd.,  1991)
 CIE L*a*b* Minolta Camera Meter : Model 

CR300 L*  (lightness) a* - (Redness/Greeness)
b* -  (Yellowness/Blueness)

L* 0-100

       L* 0

L* 100

       a* a

            a

       b* b

       b

CIE L*C*h Minolta Camera Meter : 

Model CR300 CIE L*a*b* a* 

 b* hue (h) chroma (C*)
L* 0-100

       L* 0

L* 100

h (hue angle)
h (Hue angle) = tan-1 (b*/a*)
h =  0º

h =  90º
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h =  180º

h =  270º

C* (Chroma)

C* =  (a*
2
 + b*

2)1/2

C* 0 60

  ( )

20 1

  (Texture Analyzer,  

Model TA.XTplus,  UK)

      Probe P/2N Needle probe  -2 mm. diameter Stainless Stell Needle probe. 

Load cell  50 kg 

- Test mode Compression 
- Pre- test speed 1.00 mm/sec 
- Test speed  1.0 mm/sec 
- Post test speed 10.00 mm/sec 
- Target Mode Distance 
- Distance  20.00 mm. 

- Triger type  Auto ( force)
- Triger force 5.0 g 
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AOAC (2000) 

-   (Petri  dish) 

-  (Test  tube) 

- 1 10

-
-
-

- 0.1

- Potato dextrose agar 

- 10

1.

1.1

25  (Stomacher bag) 

225  (Stomacher) 2

1 :  10  (10
-1)

1.2 1 : 10  (10
-1)

1 9

 (Vortex) 1 :  100  (10
-2)

1.3 1 :  1000  (10
-3) 1.2

2.

2.1 1

 (10
-1, 10

-2, 10
-3) 1 2
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2.2 Potato dextrose agar 

15

2.3

2.4 1

     2.5  30 ± 1 5

3.

25 - 250

1

AOAC (2000)

-  (Petri  dish) 

-  (Test tube) 

- 1 10

-
-
-

- 0.1

- MRS agar 

1.

1.1

25  (Stomacher bag)
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225  (Stomacher) 2

1 :  10  (10
-1)

1.2 1: 10  (10
-1)

1 9

 (Vortex) 1 :  10  (10
-2)

1.3 1.2

2.

2.1 1

1 2

2.2 MRS agar  

15 - 20 1 - 2

2.3

2.4 1

3.

37 ± 1

24 ±  3

4.

25 - 250

1
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Staphylococcus aureus AOAC (2000)

-  (Petri  dish) 

- 1

-
-
-

- 0.1

- trypticase soy broth + Nacl 10% (TSB-Nacl 10%) 

- Baird parker agar Potassium tellurite 3.5% 

- Brain heart infusion broth

1.

50  (Stomacher bag) 450

 (Stomacher) 2

1 :10  (10
-1)

2. 1

 1 :10  (10
-1)  trypticase soy broth + Nacl 10%  10

3. 37 ± 1 24 – 48

Streak Baird Parker Medium Potassium tellurite 3.5% 

2 Plate 37 18 - 24

4. 2 - 3

5. 4 Brain heart Infusion broth 0.5

2 37 ± 1 18-24
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6. Coagulase test plasma 0.5

Brain heart Infusion Broth 37 ± 1

Waterbath plasma 2 , 4 24

1. S. aureus

2.   coagulase test  positive S. aureus

0.1 4

coagulase test negative S.aureus

0.1

 Escherichia coli MPN (Most probable number method)

AOAC (2000) 

-  (Test tube)  (Durham tube)

- 1 10

-
-
-

- 0.1

- Lauryl  sulphate broth

- Brillant green lactose bile broth 

1.

1.1

25  (Stomacher bag) 

225 2 1 :10  (10
-1)
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1.2 1 :10  (10
-1)

1 9

 (Vortex) 1 :100  (10
-2)

2. E. coli

2.1  1  (1 , 10
-1

10
-2)

Lauryl Sulphate Broth 10 3

3

1 10
-1

1 3

2 10
-2

1  3 
3 10

-3
1 3

2.2 37 ± 1 48 ± 2

 (Positive)

 (Negative)
        2.3   (Needle)  (Positive)

EC broth  

10 44.5

         2.4  E. coli EC broth  

10 10 2

        2.5  44.5 ± 0.5 48

        2.6   (Positive)

E. coil E. coli

3. E. coli

3.1  (Positive) 

E. coli Eosin methylene blue agar 

        3.2 37 ± 1 18 - 24
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3.3 E. coli

 1

 (Tryptone water) 44.5 ± 0.5 24

E.coli  (Tryptone water)

3.4 E. coli

(Positive) E. coli

 (Methyl red), -  (Voges-Proskauer)

(Citrate test) 

3.5 MPN E. coli 1
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-1 0.1, 0.01 0.001

3

: AOAC (2000)

 0.1  0.01  0.001 
MPN/g

0 0 0 < 3 
0 0 1 3 
0 0 2 6 
0 0 3 9 
0 1 0 3 
0 1 1 6.1 
0 1 2 9.2 
0 1 3 12 
0 2 0 6.2 
0 2 1 9.3 
0 2 2 12 
0 2 3 16 
0 3 0 9.4 
0 3 1 13 
0 3 2 16 
0 3 3 19 
1 0 0 3.6 
1 0 1 7.2 
1 0 2 11 
1 0 3 15 
1 1 0 7.3 
1 1 1 11 
1 1 2 15 
1 1 3 19 
1 2 0 11 
1 2 1 15 
1 2 2 20 
1 2 3 24 
1 3 0 16 
1 3 1 20 
1 3 2 24 
1 3 3 29 
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-1  ( )

: AOAC (2000)

 0.1  0.01  0.001 
MPN/g

2 0 0 9.1 
2 0 1 14 
0 0 2 20 
2 0 3 26 
2 1 0 15 
2 1 1 20 
2 1 2 27 
2 1 3 34 
2 2 0 21 
2 2 1 28 
2 2 2 35 
2 2 3 42 
2 3 0 29 
2 3 1 36 
2 3 2 44 
2 3 3 53 
3 0 0 23 
3 0 1 39 
3 0 2 64 
3 0 3 95 
3 1 0 43 
3 1 1 75 
3 1 2 120 
3 1 3 160 
3 2 0 93 
3 2 1 150 
3 2 2 210 
3 2 3 290 
3 3 0 240 
3 3 1 460 
3 3 2 1100 
3 3 3 > 1100 
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. /

1.

1.1

2.

2.1

2.2

2.3

2.4  (drained weight) 

3.

3.1

3.2

3.3

3.4  8.1 

 3 

 1 
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3.5

3.6

3.6.1

3.6.2

3.6.3  ( )

3.6.4

3.6.5

 1000 

3.6.6

3.6.7

3.7 -  4.5 

3.8

3.8.1  1 × 104  1 

3.8.2  0.1 

3.8.3  3  1 

3.8.4  100  1 

4.

4.1 .

5.

5.1

5.2

6.

6.1



139

(1)

(2)

(3)  “ ”

(4)

(5)  “  ( )”

(6)

(7)

7.

7.1

7.2

7.2.1

 3 

 3.5  5.  6. 

7.2.1

 7.2.1  3 

 3.1  3.4 

7.2.3 -

 5 

 3.6  3.8 

7.3  7 

8.

8.1

8.1.1

 5 
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8.1.2

8.1.3  1 

 1 

(  8.1.3) 

8.2

8.3 -

AOAC

8.4  AOAC  BAM 

 ( )

4 3 2 1

4 3 2 1

4 3 2 1

4 3 2 1
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Codex

(CODEX STAN 223-2001)
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CODEX STANDARD FOR KIMCHI 
CODEX STAN 223-2001 

1 SCOPE 
      This Standard applies the product known as kimchi, as defined in Section 2 below, 
which is prepared with Chinese cabbage as a predominant ingredient and other vegetables 
which have been trimmed, cut, salted and seasoned before fermentation. 

2 DESCRIPTION 

2.1 PRODUCT DEFINITION 

Kimchi is the product: 
       a) prepared from varieties of Chinese cabbage, Brassica pekinensis Rupr.; such 
Chinese cabbages shall be free from significant defects, and trimmed to remove inedible 
parts, salted, washed with fresh water, and drained to remove excess water; they may or 
may not be cut into suitable sized pieces/parts; 
       b) processed with seasoning mixture mainly consisting of red pepper (Capsicum
annuum L.) powder, garlic, ginger, edible Allium varieties other than garlic, and radish. 
These ingredients may be chopped, sliced and broken into pieces; and 
       c) fermented before or after being packaged into appropriate containers to ensure the 
proper ripening and preservation of the product by lactic acid production at low 
temperatures. 

2.2 STYLES
The product should be presented in one of the following styles: 
      a) Whole: whole Chinese cabbage; 
      b) Halves: Chinese cabbages divided lengthwise into halves; 
      c) Quarters: Chinese cabbages divided lengthwise into quarters; and 
      d) Slices or Chips: Chinese cabbage leaves cut into pieces of 1 - 6 cm in length and 
width

3 ESSENTIAL COMPOSITION AND QUALITY FACTORS 

3.1 COMPOSITION 
3.1.1 Basic Ingredients 
      a)  Chinese cabbages and the seasoning mixture as described in Section 2; 
       b) salt (sodium chloride). 

3.1.2 Other Permitted Ingredients 
       a) fruits; 
       b) vegetables other than those described in Section 2; 
       c) sesame seeds; 
       d) nuts; 
       e) sugars (carbohydrate sweeteners); 
       f) salted and fermented seafood; 
       g) glutinous rice paste; 
       h) wheat flour paste. 



143

3.1.3 Other Composition 
       a) Total acidity (as lactic acid) not more than 1.0% w/w 
        b) Salt (sodium chloride) content 1.0 - 4.0% w/w 
        c) Mineral impurities not more than 0.03% w/w 

3.2 QUALITY CRITERIA
        Kimchi shall have normal flavour, odour and colour and shall possess texture 
characteristic of the product. 

3.2.1 Other Quality Criteria 
        a) Colour: The product should have red colour originating from red pepper. 
        b) Taste: The product should have hot and salty taste. It may also have sour taste. 
        c) Texture: The product should be reasonably firm, crisp, and chewy. 

4 FOOD ADDITIVES 
       Only those food additives listed below may be used within the limits specified. 

No  Name of Food Additive                        Maximum Level 
4.1 ACIDITY REGULATORS 
269  Acetic acid    Limited by GMP 
270 Lactic acid     Limited by GMP 
330 Citric acid     Limited by GMP 

4.2 FLAVOURINGS 
Natural flavours and nature-identical   Limited by GMP 
flavours, as defined in the Codex   Limited by GMP
Alimentarius, Volume 1A   Limited by GMP 

4.3 FLAVOUR ENHANCERS 
621 Monosodium L-glutamate   Limited by GMP 
627 Disodium 5'-guanylate   Limited by GMP 
631 Disodium 5'-inosinate   Limited by GMP 

4.4 TEXTURIZERS 
420 Sorbitol      Limited by GMP 

4.5 THICKENING AND STABILIZING AGENTS
407 Carrageenan (including furcellaran) Limited by GMP 
415 Xanthan gum    Limited by GMP 

5 CONTAMINANTS 
5.1 HEAVY METALS
       The products covered by the provisions of this Standard shall comply with those 
maximum levels for heavy metals established by the Codex Alimentarius Commission for 
these products. 
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5.2 PESTICIDE RESIDUES
       The products covered by the provisions of this Standard shall comply with those 
maximum residue limits established by the Codex Alimentarius Commission for these 
products.

6 HYGIENE 
        6.1 It is recommended that the products covered by the provisions of this Standard 
be prepared and handled in accordance with the appropriate sections of the 
Recommended International Code of Practice–General Principles of Food Hygiene 
(CAC/RCP 1-1969, Rev. 3-1997), and other relevant Codex texts such as Codes of 
Hygienic Practice and Codes of Practice. 
        6.2 The products should comply with any microbiological criteria established in 
accordance with the Principles for the Establishment and Application of Microbiological 
Criteria for Foods (CAC/GL 21-1997). 

7 WEIGHT AND MEASURES 

7.1 FILL OF CONTAINER 
7.1.1 Minimum Drained Weight 
       The drained weight of the final product, as a percent of the indicated weight, shall not 
be less than 80% by weight. 

8 LABELLING 
       8.1 Kimchi shall be labelled in accordance with the Codex General Standard for the 
Labelling of Prepackaged Foods (CODEX STAN 1-1985, Rev. 1-1991). 

8.2 THE NAME OF THE PRODUCT 
       The name of the product shall be "Kimchi". The style should be included in close 
proximity to the name of the product. 

8.3 LABELLING OF NON-RETAIL CONTAINERS 
        Information required in Sections 4.1-4.8 of the Codex General Standard for the 
Labelling of Prepackaged Foods and storage instructions if necessary shall be given either 
on the container or in accompanying documents, except that the name of the product, lot 
identification, and the name and address of the manufacturer, packer, distributor and or
importer, shall appear on the container. However, lot identification, and the name and 
address of the manufacturer, packer, distributor and or importer may be replaced by an 
identification mark, provided that such a mark is clearly identifiable with the 
accompanying documents. 

9 METHODS OF ANALYSIS AND SAMPLING 
       See Codex Alimentarius Volume 13.
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1.  4 
1.  (Polyester)

(PET= Poly Ethylene Terephthalate )

220 - 230

225  ,  -40 -

2.  (Nylon : NY) 2

 (Biaxially) Pin Hole 

(Orientation) Biaxially Orientation Nylon (ONY)

3.  (Aluminium  Foil : AL) 3

4.  (Polypropelyne : PP)

Cast Polypropylene CPP
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 / 
125

135 - 150   CPP 

OPP LLDPE  -40

 CPP 

        1.    (SUITABLE HEAT SEAL STRENGTH)

 5.0 - 7.0 ./15 .  4.0 - 6.0 ./15

. Seal Strength Tester 

5.0 ./15 . 3.9 ./15 .
5.5 ./15 . 4.0 ./15 .   JAS  

(Japanese Agricultural Standard)  2.3 ./15 .

         2.  (HIGH IMPACT STRENGTH)

13 15 (DROP TEST)
        3.    (LESS ODOR AND TASTE)  CPP 

 CPP 

        4.    (ANTI-BLOCKING)    

        5.  (HIGH DURABILITY)  CPP 

 CPP 

Gelvo flex (
3000 ) 16 /A4
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2.  / 

(Silica Oxide)  (Aluminized)

Barrier

3 18

•

•

PET     :     12 

NY      :     15 / 25 

AL      :     7 / 9 

CPP    :    50 / 60 / 70 / 80 / 100

   6 - 12  (3 2 - 4

)

-1

:
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 -     

   2 2516

. . 2534

. . 2538

( )

. . 2538-47

1 2

. . 2542-47

1 2


