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.1 2

 (PP)

.2
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.3
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1.  Shinha . .
2.  ½ 1440
3. × × 50×80×120
4. × × 49×79×4
5. 60 9
6.
7.

50
30 300 1-6 7-9 50

48 49.5 + 1.00 
0.5 51

60 1-6
7-9 58 56 57.5 +
1.00 2.5

63
70 1-4 5-6

7-9 67, 66  64 
66 + 1.41 4

74
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1. Hunter Lab

L* a* b*
L* 0-100

- L* 0 (darkness)
- L* 100 (lightness)

a*  (redness/greenness)
- a*
- a*

b* (yellowness/blueness)

- b*
- b*

- Chroma meter (Minolta, CR-300)

1. (calibration)

2.  
 3 

3. L* a* b*
4.
5.  2-4 
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2.
(tensile test)

( , 2545) 

- Texture Analyzer (TA-XTPlus)

- load cell 2000
- (A/SPR)

1.
(calibration)  load cell 2000

2. 3
  3. 20

4. trigger 5 
  5. 1 4

6.
(max force)
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1. (AOAC, 2005)
moisture can

30 5
moisture can 100
moisture can

moisture can

=

W1 =  ( )
W2 =  ( )
W3 =  ( )

2. (aw)

  -  (Aqualab, CX3TE)
- (aw box)

1. 30
2. (aw box)

(aw box)
3. open/load

(aw box)
4. open/load read

5.

   (W2-W3) × 100 

          W2-W1
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6.

7.
8. 2-7
9.

3. (total titrable acidity) (AOAC, 2005) 

1.   0.1N NaOH

2.   1% Phenolphthalein indicator

1. 10 100

2. 100 volumetric flask

3.  10 125
0.1N NaOH Phenolphthalein indicator 2-3 0.1N

NaOH

 (  malic acid)

  = 

A = 0.1N NaOH

B = volume made up (ml)
C = equivalent weight of acid

D = NaOH (N)
E =  (g)

F = (ml)

A×B×C×D×1000 

           E×F 



59

equivalent weight of acid

0.1N NaOH  1 ml malic acid 

0.006706 g

3. Lane and Eynon (Pearson, 1976)

1. (clearing agents)
- Carrez I (ZnOAC.2H2O) 21.9 glacial

acetic acid 3 100
- Carraz II [(K4Fe(CN)6.3H2O] 10.6 100

(ml)
 2. Fehling’s solution

  - Fehling’s solution A (CuSO4.5H2O) 69.28 
1 )

- Fehling’s solution B (Na.K.C4O6.4H2O) 346 
1

  3.  1% Methylene blue indicator

1.
-

- clearing agent (Carrez I Carraz II) 5
100 250

30
-

2.
  2.1  primary titration

-
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   - Fehling’s solution 10  (
5 ) (magnetic)

   - stirring hotplate

2-3

1.  Fehling’s solution

15-50
   2.  15

3.  50

2.2 accurate titration

- (15-50 )
primary  (

primary 2-3 )
   - 2-3 3

   - 

4. - (pH)

- pH meter (Hanna, HI9321)
  -  (buffer pH 4.00 7.00)

1. -
7.00 4.00

 2. 
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5. (total soluble solid)

- hand refractometer (0-32 °Brix, Atago)

1.

2.
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Hedonic scale

 ...................................................................................... ....................................

9 =  6=     3 = 
8 =   5=  2 =
7 = 4 =  1 = 

 ………… …………. ………… ………….

   ………… …………. ………… …………. 
  ………… …………. ………… …………. 

  ………… …………. ………… …………. 
 ………… …………. ………… …………. 
 ………… …………. ………… …………. 
 ………… …………. ………… …………. 

………… …………. ………… ………….

…………………………………………………………………………………………
……………………………………………………………………………………………………….
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.1

( / ) ( ) ( ) ( )
1.
2.
3.
4.

10
19
19
38

80
10
5
5

80
10
5
5

800
190
95
175

 100 100 1,260 
30  378 

 1,638 

1 =

    =   16.38 

1,638
 100 
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   14 2521

   55 .4 . . . .

2539

2544

. . 2544-2546


