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1.

1.1

 (HunterLab, model Color Quest XE, USA) 

 CIE L, a*, b*, C  H

Model   :  Total transmission 

Scale  : CIE Lab   CIE LCh 

Illuminant  : D 65 

Observer  : 10

MI Illuminant : Fcw   

 L   Lightness   0  100 

 L    

 L     100 

a*   Redness/Greenness

a*
a*                  

b*  Yellowness/Blueness  

b*      

b*     

 C  Chroma

  C    

  C       

 H  Hue angle 

0-360  Hue angle 

 0-45        

  45-90    

  90-135    

  135-180 

  180-225 

  225-270 

  270-315 
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  315-360 

2.

2.1  (Total Soluble Solids, Brix)

 Hand refractometer  (AOAC, 2000) 

 1  Hand Refractometer  start 

 RRR  start Brix

2.2  (Total Solids, %) 

 (AOAC, 2000)

1.

2.

3.

4.

5.  (Satorius A120S, Germany) 

6.  (Memmert, Germany) 

 1.  100+2

30  30  (W1)  5 

 (W2)

 2. 

 100+2  3 

 3. 

 30 

 4.  1  (

 2 ) (W3) ( , 2546) 



91

 = 100 - (W2 – W3) x 100 

                     (W2 – W1) 

  W1 =  ( )

  W2 =  ( )

  W3 =  ( )

2.3 -  (pH)  (AOAC, 2000) 

 10-15  25 

 pH meter  sartorius  calibration 

 pH 4.00  7.00  pH probe 

 ready 

2.4  (Asiatic acid)  HPLC  Inamdar 

(1996)

1.  (asiatic acid; Fluka analytical, France) 

2.  (methanol HPLC Grade; Fisher Science, UK) 

3.  (acetonitrile; Lab scan analytical science, Germany) 

4.  (water HPLC grade; Lab-Scan analytical science) 

1.  (freeze 

dry) 1 :  9:1 

10  5 

2.  Nylon syringe filter  0.45 

 HPLC 

Condition  HPLC – UV/Vis Detection Analyses 

Column : C18 (GL Science Inc, Japan)   

 Reversed phase column :  (  A)  (  B) 

 : 1.4     
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y = 5873.8x
R2 = 0.997

0

500000

1000000

1500000

2000000

2500000

3000000

3500000

4000000

4500000

5000000

0 100 200 300 400 500 600 700 800

conc. (mg/L)

A
re

a
 : 

 column : 20     

 UV detector : 220  

 mobile phase  gradient

  0      B  80    A  20 

 30     B  45    A  55 

 45     B  80    A  20 

 1. :

 9:1  10  100 250 500  750 

 2.  Nylon syringe filter  0.45 

 3.  HPLC 

4.  plot 

 HPLC (  Y)  (  X)  3.1 

. 1  ( )
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         y = 5873.8x    R2  = 0.997 

 y = 

 x =  ( )

 x 

 HPLC 

 205.18 

 1000 

  = 205.18 

 10   = (205.18×10)/1000 

  = 2.052 

 10  1 

 1 

 27.25 

 27.25 = 2.052 

 27.25  = 2.052 

 100  = (2.052×100)/27.25 

         = 7.53 

2.5  (Vitamin C)  HPLC  Rodriguez et al.
(2002)

1.  (L-ascorbic acid; Asia Pacific Specialty Chemicals, Australia) 

2.  (methanol HPLC grade; Fisher Science, UK) 

3.  (Sulfuric acid; Merck, Germany) 

4.  (acetic acid; Lab scan analytical science) 
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1.  pH 2.2  500  pH 

 pH 

 2.2

 2.  0.1  99.99% 

5.87  1 

1.  (freeze 

dry) 1  pH 2.2  9 

2.  Nylon syringe filter  0.45 

 HPLC

Condition  HPLC – UV/Vis Detection Analyses 

 Column : C18 (GL Science Inc, Japan) 

Reversed phase column :  0.1  ( A)

 ( B)

 : 1.5 

 : 30

 column : 20 

UV detector : 250

 1.  pH 2.2 

 20 40 60 80  100 

 2.  Nylon syringe filter  0.45 

 3.  Standards  HPLC 

3.  HPLC 

4.  plot 

 HPLC (  Y)  (  X) 

3.2
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. 2  ( )

         y = 55802x    R2  = 0.9886 

 y = 

         x =  ( )

 x 

 HPLC 

 70.97 

 1000 

  = 70.97 

 10  = (70.97×10)/1000 

  = 0.71 

 10  1 

 1 

 27.25 

y = 55802x
R2 = 0.9886

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

0 20 40 60 80 100 120

conc. (mg/L)

Ar
ea
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 27.25  = 0.71 

 27.25    = 0.71 

 100   = (0.71×100)/27.25 

         = 2.60 

2.6  UV-Vis Spectrophotometer 

AOAC (2000) 

 1.  (Standard -carotene ; Fluka analytical, France) 

2.  (Chloroform AR Grade; Carlo, Italy) 

3.  (Hexane AR Grade; Lab scan analytical science) 

 4.  (Acetone AR Grade; Fisher scientific) 

 10%  10 

 100  100 

 (freeze dry) 

1  10%  90%  hot plate 

stirrer  10  4 

 250  25  2 

 25  1 

100  5 

 2 

 10%  50 

 (Rotina 46R, Germany)  450 nm 
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1.  0.005  50 

 2.5 

2.  1  50 

3.  2  5  50 

 50 

4.  3  1 2 3 4 5 6 7  8 

 10  10%  90% 

5.  4 

450  10%  90%  blank 

6.  plot 

 (  Y)  (  X) 

 3.3 

. 3  ( )

y = 0.0043x + 0.0062
R2 = 0.9906

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0 10 20 30 40 50 60 70 80 90

conc. (mg/L)

ab
so

rb
an

ce
 (n

m
)
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     y = 0.0043x + 0.0062    R2  = 0.9906 

     y = 

     x =  ( )

 x 

 Spectrophotometer 

 33.96 

 1000 = 33.96 

 50  = (33.96×50)/1000 

       = 1.70 

 50  1 

 1 

 27.25 

 27.25  = 1.70 

 27.25     = 1.70 

 100   = (1.70×100)/27.25 

        = 6.23 

2.7  UV-Vis Spectrophotometer 

Mahanom et al. (1999) 

 1.  (Merck, Germany) 

 2.  (Acetone AR Grade; Fisher scientific) 
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 (freeze dry) 

1  (Merck, Germany) 0.2 

 80%  10  3 

 4,200  3 

 645  663 

 (Marcano et al., 2007) 

Chl a ( ) = ((12.7×Abs663)-(2.6×Abs645))×

 ( )

Chl b ( ) = ((22.9×Abs645)-(4.68×Abs663))×

 ( )

Total chlorophyll = Chl a+Chl b 

 663  7.158 

 645  2.685 

 ( ) = ((12.7×7.158)-(2.6×2.685))×10 

= 839.26 

                = 0.84 

 ( )   = ((22.9×2.685)-(4.68×7.158))×10 

= 279.87 

= 0.28

  = 0.84+0.28  

= 1.12 
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 1 

 1 

27.25

 27.25  = 1.12 

 27.25    = 1.12 

 100  = (1.12×100)/27.25 

              = 4.11 

2.8  UV-Vis Spectrophotometer 

 Ketsa et al. (1998) 

1.  (gallic acid; Purum AR, 100 gm : Fluka, Germany)

2.  (ethanol; Fisher Scientific, UK)

3.  (Folin-ciocalteu reagent; Merck, Germany)

4.  (sodium carbonate anhydrous; Merck, Germany)

1.  80%  95% 

 210.5  250 

2.  10% 

 10  100 

3.  7.5% 

 7.5  100 

4.  0.01 

 100 

 1.  (freeze 

dry) 1 

 2.  80%  12 
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y = 0.0145x
R2 = 0.9982

0

0.5

1

1.5

2

2.5

3

3.5

4

0 50 100 150 200 250 300

conc. (mg/L)

ab
so

rb
an

ce
 (n

m
)

 3.  3000 

20  4

 4.  1  10 

 5.  4  0.5 

 10%  2.5  8 

 6.  7.5%  2 

 2 

 7.  765 

 1.  0.1 

50, 100,  150, 200  250 

 2.  500 

 3.  10%  2.5 

 8 

 4.  7.5%  2 

 2 

 5.  765 

6.  plot 

 (  Y)  (  X)  3.4 

. 4  ( )
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    y = 0.0145x   R2 = 0.9982 

   y = 

   x =  (

)

 x 

Spectrophotometer

 154.04 

 100 

 154.04×100

  = 15,404 

 1000 

   = 15,404 

 10 

= (15,404×10)/1000 

  = 154.04 

 10  1 

 1 

 27.25 

 27.25 

  = 154.04 

 27.25  = 154.04 

 100 

  = (154.04×100)/27.25 

    = 565.30 
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3.

3.1  (Total Plate Count)  BAM ( 2000) 

 1. 

 2.  1  10 

 3.  (Incubator; Termaks, Norway)  35-37

1. peptone water 0.1% (Merck, Germany)

 2.  Plate Count Agar (PCA; Merck, Germany) 

 1.  25  peptone water 

0.1%  225  1-2 

 2.  1  peptone 

water  0.1%  9 

 3.  1  2 

 3  1 

duplicate

 4.  PCA  44-46  12-15 

 5.  35-37

 48±3 

 6.  25-250 

 CFU/mL 

CFU/mL      =                    C

                                              (v1n1 + 0.1n2)d

C = 

 25-250 

 v1 = 



104

 n1 =  25-250 

 n2 =  25-250 

 2 

d =   25-250 

   

3.2  BAM (2000) 

  1. 

  2.  1  10 

  3.  (Incubator; Termaks, Norway)  22-25

  1. peptone water 0.1% (Merck, Germany) 

  2.  Plate Dextrose Agar (pH 3.5) (Merck, Germany) 

  3.  10% (Tartaric acid; Merck, Germany) 

 1.  25  peptone water 

0.1%  225  1-2 

 2.  1  peptone water 

 0.1%  9 

 3.  1  2 

 3  1  duplicate 

 4.  PDA  pH  3.5  44-46

 15-20 

 5.  25-30  72±3 

 6.  15-150 

 CFU/mL 
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1.  3  6  456 = 460 

 2.  3  4  454 = 450 

 3.  3  5  2  5 

 5  445 = 440  2  5  455 = 

460

 4. 

 1 

3.3  coliform bacteria Escherichia coli  MPN BAM 

(2000)

  1.  16×150 

  2.  (Durham  tube) 

  3.  1  10 

  4.  (Incubator; Termaks, Norway)  35

  1. peptone water  0.1 (Merck, Germany) 

  2.  Lauryl Sulfate Tryptose Broth (Merck, Germany) 

  3.  Brilliant Green Lactose Bile Broth 2% (Merck, Germany) 

 1.  25  peptone water 

0.1%  225  1-2 

 2.  1  peptone water 

 0.1%  9 

3.  1  2 

 3  Lauryl 

Sulfate Tryptose Broth  1  3 

 4.  35  48±2 

 24±2  24 
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 5.  4 

 Brilliant Green Broth  2 

 35  48±2 

 6.  (MPN/mL) 

 Brilliant Green Broth 

. 1  (MPN/mL)  0.1, 0.01 

0.001 mL  3 

0.1 0.01 0.001 MPN/mL 0.1 0.01 0.001 MPN/mL 

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

<3

3

6

9

3

6.1

9.2

12

6.2

9.3

12

16

9.4

13

16

19

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

9.1

14

20

26

15

20

27

34

21

28

35

42

29

36

44

53
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.1 ( )

0.1 0.01 0.001 MPN/mL 0.1 0.01 0.001 MPN/mL 

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

3.6

7.2

11

15

7.3

11

15

19

11

15

20

24

16

20

24

29

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

0

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

0

1

2

3

0

1

2

3

0

1

2

3

0

1

2

3

23

39

64

95

43

75

120

160

93

150

210

290

240

460

1100

>1100
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1.

. 1  L  4

( )

 L ( )

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 28.43±0.03 d 26.73±0.14 d 31.44±0.02a 28.56±0.03 b

7 28.28±0.03 e 26.60±0.10 e 31.03±0.02 b 29.63±0.03 a

14 31.56±0.03 a 27.32±0.04 c 30.66±0.03 c 27.74±0.02 c

21 29.74±0.04 b 28.75±0.10 a 28.82±0.02 d 25.61±0.10 d

28 29.56±0.04 c 27.79±0.04 b - - 

 95% 

 3  ± 

HP

Evap

-
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. 2 a*  4

( )

a* ( )

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 -1.13±0.02 c -2.84±0.02 d 5.09±0.03d 6.83±0.03 c

7 -1.12±0.03 c -2.82±0.10 d 5.72±0.04 c 7.03±0.05 b

14 -0.79±0.10 a -2.77±0.04 c 5.78±0.03 b 7.01±0.04 b

21 -1.03±0.04 b -2.11±0.03 a 6.36±0.04 a 7.49±0.03 a

28 -1.05±0.03 b -2.70±0.03 b - - 

 95% 

 3  ± 

HP

Evap

-
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. 3 b*  4

( )

b* ( )

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 5.97±0.04 d 6.17±0.02 e 84.64±0.03a 85.23±0.03b

7 5.83±0.02 e 6.22±0.03 d 83.88±0.10b 85.95±0.02 a

14 7.13±0.02 a 6.59±0.03 c 83.10±0.03c 83.22±0.02 c

21 6.84±0.01 b 7.25±0.02 a 81.47±0.03d 80.46±0.02 d

28 6.79±0.05 c 6.88±0.04 b - - 

 95% 

 3  ± 

HP

Evap

-
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2.

. 4 

 4

( )

 (oBrix) 

 HPns

10%

 HPns

 Evapns

10%

 Evapns

0 3.4±0.00 13.3±0.04 5.8±0.10 26.1±0.00

7 3.1±0.10 13.3±0.00 5.8±0.00 26.3±0.00

14 3.4±0.00 13.1±0.04 5.7±0.10 26.1±0.00

21 3.4±0.04 13.3±0.00 5.8±0.00 26.1±0.05

28 3.3±0.10 13.2±0.00 - - 

 95% 

 3  ± 

HP

Evap

-

ns (non significant) 
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. 5 

 4

( )

 (%) 

 HPns

10%

 HPns

 Evapns

10%

 Evapns

0 24.35±0.65 13.68±0.58 5.65±0.24 3.79±0.45

7 24.43±0.62 13.66±1.10 5.59±0.73 3.67±0.30

14 24.38±1.16 13.75±0.71 5.64±0.30 3.56±0.54

21 24.35±1.01 13.61±0.92 5.72±0.50 3.78±0.24

28 24.33±0.71 13.59±0.51 - - 

 95% 

 3  ± 

HP

Evap

-

ns (non significant) 
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. 6 -

 4

( )

-  (pH) 

 HPns

10%

 HPns

 Evap 

10%

 Evap 

0 5.99±0.00 5.94±0.00 5.96±0.01a 5.88±0.00 a

7 6.01±0.01 5.91±0.00 5.72±0.00 b 5.41±0.01 b

14 5.98±0.00 5.90±0.00 5.33±0.00 c 5.09±0.01 c 

21 5.97±0.01 5.86±0.00 5.05±0.01 d 4.89±0.01 d 

28 5.98±0.00 5.88±0.01 - - 

 95% 

 3  ± 

HP

Evap

-

ns (non significant) 



115

. 7 

 4

( )

 (mg/100 mL) 

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 7.11±0.10 a 6.67±0.21 a 5.28±0.11a 4.83±0.11a

7 7.07±0.10 a 6.73±0.10 a 4.95±0.21b 4.71±0.10 a

14 6.92±0.14 ab 6.52±0.10 ab 4.75±0.03 bc 4.37±0.10 b

21 6.77±0.10 bc 6.53±0.10 ab 4.61±0.10 c 4.28±0.04 b

28 6.65±0.04 c 6.38±0.20 b - - 

 95% 

 3  ± 

HP

Evap

-
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. 8 

4

( )

 (mg/100 mL) 

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 1.83±0.03 a 1.72±0.01 a 1.21±0.02a 1.13±0.00a

7 1.71±0.00 b 1.66±0.02 b 1.00±0.3b 0.96±0.03 b

14 1.57±0.02 c 1.56±0.01 c 0.9±0.02 c 0.93±0.03 b

21 1.49±0.14 cd 1.41±0.02  d 0.86±0.02 c 0.84±0.04 c

28 1.40±0.02  d 1.38±0.02 d - - 

 95% 

 3  ± 

HP

Evap

-
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. 9 

 4

( )

 (mg BCE/100 mL) 

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 5.83±0.01 a 5.69±0.02 a 4.23±0.02a 3.97±0.01a

7 5.72±0.00 b 5.65±0.01 b 3.98±0.01b 3.72±0.02 b

14 5.47±0.02 c 5.53±0.03 c 3.59±0.10 c 3.66±0.02 b

21 5.36±0.02 d 5.42±0.00 d 3.61±0.04 c 3.47±0.10 c

28 5.38±0.02 d 5.33±0.02  e - - 

 95% 

 3  ± 

HP

Evap

BCE (beta-carotene equivalent) 

-
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. 10 

 4

( )

 (mg/100 mL) 

 HP 

10%

 HP

 Evap 

10%

 Evap 

0 3.62±0.00 a 3.59±0.01 a 2.54±0.04 a 2.44±0.01a

7 3.54±0.02 b 3.56±0.03 b 2.41±0.16 a 2.27±0.03 b

14 3.38±0.01 c 3.48±0.00 c 2.15±0.03 b 2.26±0.01 b

21 3.31±0.01 d 3.45±0.00 d 2.08±0.01 b 2.03±0.02 c

28 3.23±0.03 e 3.31±0.00 e - - 

 95% 

 3  ± 

HP

Evap

-
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. 11 

 4

( )

 (mg GAE/100 mL)

 HP 

10%

 HP

10%

 Evap  Evap 

0 428.83±0.98 a 430.69±1.93 a 301.52±1.01a 305.77±1.02a

7 402.39±1.04 b 413.62±1.43 b 286.54±1.02 b 274.22±1.01b

14 388.82±1.80 c 407.09±2.56 c 274.43±1.02 c 255.51±1.10 c

21 380.55±0.94 d 393.33±0.90 d 248.98±1.10 d 240.52±1.04 d

28 372.62±0.98 e 386.73±1.05  e - - 

 95% 

 3  ± 

HP

Evap

GAE (gallic acid equivalent) 

-
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3.

. 12 

 4

( ) (log CFU/mL) (log CFU/mL)

 HP 

10%

 HP  HP ns 

10%

 HP ns 

0 1.73±0.00 c 1.94±0.01 d <1 <1 

7 1.86±0.02 b 2.10±0.01 c <1 <1 

14 1.91±0.01 ab 2.06±0.01 c <1 <1 

21 1.88±0.01 ab 2.14±0.02 b <1 <1 

28 1.94±0.04 a 2.21±0.01 a <1 <1 

 95% 

 3  ± 

HP

ns (non significant) 
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. 13 

 4

( ) (log CFU/mL) (log CFU/mL)

 Evap 

10%

 Evap  Evapns

 10% 

 Evapns

0 2.65±0.04 d 2.87±0.03 d <1 <1 

7 3.41±0.03 c 3.70±0.03 c <1 <1 

14 3.94±0.01 b 4.31±0.01 b <1 <1 

21 4.52±0.03 a 4.86±0.04 a <1 <1 

 95% 

 3  ± 

Evap

ns (non significant) 
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 HPLC 
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1.

. 1

 600 MPa  40 

 30.6 

. 2

 10%  600 MPa  40 

 30.8 

asiatic acid

asiatic acid
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2.

. 3

 80

30.9

. 4

 10%  80

 30.9

asiatic acid

asiatic acid
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 10% 

. 1  600 MPa  40 

 10%

    

. 2

80



127



128

(High Pressure Processor) 

1.

1.1  5x15 

 100 

 basket 

1.2

2.

2.1  2 

-  high pressure 

-

2.2  “Supply on” 

2.3

-  “Emergency stop” 

-  “Panel on”  (main control) 

-  Chamber temperature, Compress air, Interlocks closed  Drive fluid 

2.4  “Handle” 

2.5  “UP” ( )

high pressure 

Handle

2.6  basket  basket  chamber 

 Handle 

2.7  basket  thermocouple 

 basket  basket 
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2.8  basket  chamber  fluid 

 chamber  2.5  fluid  (  tank) 

2.9  “Down” ( )

 Handle 

2.10  basket  chamber 

2.11  Handle 

 “INTERLOCKS CLOSED” 

2.12  (pressure)  hold 

. 1 
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3.

HOME

SET UP 

SET UP (  INFO) 

PRESSURE SET 

 700 MPa 

SCROLL 

 Set 

DWELL TIME 

SCROLL 

DOWN RAMP 

SCROLL 

DECOMP TIMEOUT 

SCROLL 

REPEAT CYCLE 
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SCROLL 

. 2 

4.  High Pressure 

4.1  basket  pack 

4.2  pack  pack  vacuum pack 

4.3

4.4
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133

(Vacuum Evaporator) 

1.

1.1

1.2  Steam trap  30  1 

1.3

1.4

1.5

2.  (Vacuum evaporator)

 2 

2.1  (Vacuum evaporator) 

 304 

 1,000 

2.2  (Steam trap) 
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( )

                                          ( )                                                                 ( )

. 1 ( )  (Vacuum evaporator) ( )  (Vacuum 

evaporator) ( )  (Steam trap)

3.

 -600 

mmHg vacuum gauge 
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4.

 ( )

 (Steam 

trap)

5.

 5.1 

5.1.1

5.1.2

5.1.3  (Stream trap) 

 Power, Compressor, Water pump  Vacuum pump

5.1.4
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 30-50  Vacuum pump 

5.2

5.2.1

5.2.2  Power  Light 

 heater 

5.2.3

5.2.4

5.2.5

5.2.6

5.2.7  vacuum pump 

5.2.8  0  -600 

mmHg

5.2.9  Vacuum pump 

 Water pump, Compressor  Power 

 Vacuum pump  heater 

5.2.10

5.2.11  heater 
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5.2.12

5.2.13
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. 163/2552 
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 1517 ( . . 2552) 

.163/2546  1 

 16-2/2552  24 . . 2552 

.163/2546

 169 ( . . 2546)  25 . . 2546 

.163/2552 

        16 . . 2552 
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1.

1.1

2.

2.1

Centella  asiatica (L.) Urban. 

2.2  100

3.

3.1

3.2
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3.3

3.4

 8.1 

 2 

1

3.5

3.6

3.6.1

3.6.2

 AOAC 

3.7

3.7.1  1 × 104  1 

3.7.2  25 

3.7.3  0.1 

3.7.4  100  1 

3.7.5  100  1 

3 7.6  2.2  100 

3.7.7  100 

3.7.8  1 

 AOAC  BAM (U.S.FDA) 
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4.

4.1

.

5.

5.1

5.2

6.

6.1

(1)

(2)

(3)  ( )

(4)

(5)  “  (

)”

(6)

(7)

7.

7.1

7.2
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7.2.1

 3 

 5  6 

7.2.2

 7.2.1  3 

 3.1  3.5 

7.2.3

 3 

 600 

 3.6 

7.2.4

 3 

 200 

 3.7 

7.3

  7.3.1  7.2.1  7.2.2  7.2.3  7.2.4 

8.

8.1

8.1.1

 5 

8.1.2

8.1.3  1 
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 1  (  8.1.3) 

3

2

1

3

2

1

3

2

2

.

(  4.1) 

.1

.1.1

.1.1.1

.1.1.2

.1.1.3

.1.2  



145

.1.2.1 

.1.2.2 

.1.2.3

.2

.2.1 

.2.2

.3

.3.1 

.3.2 

.4

.4.1

.4.2

.4.3

.4.4 

.5

. 5.1 
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-    

  21 2527

 2551


