21

(Vegetable soybean) Green soybean
Glycine max (L) Merrill Leguminosae “ "

“Edamame” “Mautou™

(Masuda cited in Shanmugasundarm1991: 92-102)

7-8
( , 2535)
2 -3 TVBL (Thai vegetable soybeanl) . 292
( 292 ) " ( Tzurunoko )

TVB1
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2524

(Vegetable soybean location trials)

(AVRDC )

2531 - 2535 1

(hilum)

T T N TN
®© N o g B~ W b - o
+

100

VESOY # 4
2524

2529 - 2531

33

75

36

96 |/
21/
2.5 /
1,653 ./
1121
55.9

- 2529

17



19.
20.
21.
22.
23.

100

2.1

voaunntm ” Iml

« 41 11 Bloa
5
216
542
956 %
11.19 %
1



22l 100g

Composition Nattou Momen  Vegetable Pea Green
tofu soybean pea
Energy ( Kcal /100 @) 200 77 582 30 96
Water 59.5 86.8 711 90.3 75.7
Protein (g /100 g ) 16.5 6.8 114 2.9 7.3
Lipid ( g / 100 g) 10.0 5.0 6.6 0.1 0.2
Nonfibrous carbohydrates(g /100 g) 9.8 0.8 7.4 5.4 13.0
Fiber (g / 100 ) 2.3 0 1.9 0.8 2.9
Dietary fiber* (g / 100 ) 15.6 6.3
Ash (g /100 g ) 1.9 0.6 1.6 0.5 0.6
Calcium ( mg/ 100 g) 90 120 70 55 28
Phosphorus (mg / 100 g) 190 85 140 60 70
Iron (mg / 100 g) 3.3 1.4 17 0.8 19
Sodium (mg / 100 g ) 2 3 1 1 3
Potassium ( mg / 100 g ) 660 85 140 60 70
Carotene (mg / 100 g) 0 0 100 620 360
vitamin B 1 (mg / 100g ) 0.07 0.07 0.27 0.12 0.25
vitamin B 2 (mg / 100 g) 0.56 0.03 0.14 0.10 0.12
Niacin ( mg / 100 g) 11 0.1 1.0 0.6 1.9
Ascorbic acid (mg /100g ) 0 0 27 34 18

Masuda cited in Shanmugasundarm, 1991
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28-30
( Sucrose ) ( Amino acid )
( Glutamic acid ) ( Alanine )
( Fructose ) ( Glucose )
(Sucrose) ( Aspartic acid )
( Histidine ) ( Glutamine )

(Masuda, cited in Shanmugasundarm, 1991: 92 -102) Chiba, cited in
Shanmugasnndranm ( 1991:108 - 112) Sapporomidori
35
35



2.2
Days after flowering 30 40 50
Taste
Free amino acids Good Normal Bad
Sugars Bad Good Good
Pod color Good Good Bad
Degree of pod expansion Bad Normal Good

Chiba cited in Shanmugasundarm, 1991

2.3
213 12 26 + 2 °c
66% 24
10 2.3
2.3
Storage After harvest 7 day

Temp (0c ) 8 hours 24 hours 48 hours 4 day

0 98* 100 100 83 76
20 82 68 48 27 25
28 85 59 36 25

Chiba cited in Shanmugasundarm.| 991

*Values are indicated as the percentage of total sugar content relative to the
0 time harvest (2.26 g /100 g FW)

Tsay and Sheu, cited in  Shanmugasundaranm (1991 : 113 - 119 )
Cold storage Precooling

Precooling 0-c PE bags with ethylene



absorbent

150 - 175

4.5

500

1.7

14

175

4.5

113 %

500



2.2
1.
(Freezing)
2.

10
(Thermal processing)

(2530)

(Blanching)
(Drying)

(Peroxidase) (Catalase)

1?1 ( Pasteurization )



( Sterilization )

( Commercially sterile)

Bigelow (1920)
L

2
3.
4
5

Fennema (1975)

5.0

(Low acid food)

(Medium acid food)

5.0

6.8

4.5
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3. (Acid food) 3.7 45

1211 °c

85 °c

100 °c
115 1211 °c

100 °c 4.5

Clostridium botulinum

221

Desrosier, 1997)
(2536)

(2542)

(High acid food) ' 3.7

1 2
115 °c 10-15
100 °c ( )
4
4.5
115 121.1 °c
9 .45
4.5
( ' 2531)
(Canning)

(Sterillization)

(Desrosier and

3
(Conductive heating packs)

(Cold point)



%

2.

temperature)

13

(Convective heating packs)

1 y2

(Complex heating packs) '

( 1, 2535)

(Retort temperature)

[¢]
T C

1155 °c

(Initial

(Processing temperature)



(Gelatnized)

(Cruess, 1958)

( , 2524)
(Broken heating curve)

(Conduction)

(

(Nesting)

)
(Steam convection current)

14



10

(Cooling)

6 ( 1 2530)

10. (Rotary retort)

(Still ~ retort)

11

222  Fo

(Lethal value)

Clostridium botulinum Fo

Fo
2.4 Fo

15
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2.4 Fo
Fo
202 x 308 3-5
-8
307 x 409 6
307 x 409 603 x 700 6-8
5 --
307 X 409 4-6
t 300 x 410 8-10
12-15
300 X 410 4-6
300 x 410 8
300 x 410 8-12
401 x 411 603 x 700 15-18
300 x 410 10
3
300 x 410 15-18
307 x 409 5.8
2-4
307 x 409 9
(2532)
2.2.3
Clostridium botulinum
1.
2.



4. 4.6 Aw '

6. I 30- 37 °c

10. 100

Clostridium botulinum

12-36

3-6
5
2.3
2.3.1
(Chlorophyll)
(Pyrrole ring ) 4
(Porphyrin ring)
(Methane -carbon, - CH =)
(Covalent bond )
9 ( Share electron )

(Coordinate covalent bond )
Magnesium- porphyrin complex

(Phytol tail )

1 0.93
4.6

2

1

-3

17



(-CHO) (- CH3)

( Pheophytinization )

(Chlorophylase”
(Chlorophyllides)

(Pheophobides )

cu:,J: CH=CH,
CH: —
N~ —CH

CHym—\\ | —CH,
’ N--- Mg— £
, 7 . 18
Cyll300CCH,,CH, — N CH,CH,

CH,00CCH e o
. .
C CH,

Il
O

Chlorophyll a

2.1
. (Schwartz and Lorenzo, 1990 )

18

2.1

( Pheophytin)
2.2
( Phytol chain )

CH, CH==CH,
CH-U:‘CH

N
CHyr—\\ | = CHO
[ et
CxHiOOCCH,CH, —f | Y=len,cn
: /C " \
CH,00CCH CH. 4
ﬁ =——CH,
o
Chlorophyll b
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COOCH] 1cooch3
¢ ZHAON4MA + 2H* b cIHIOM 7 + Mg2+

COOCXH® COOCZHY

2.2 I I
:John (1980)

23.2

( Cell wall)
( Middle lamella )
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Van Baren ( 1968 )

Labelle (1971 )

Luh 1Wang Daoud (1975) (Lima
beans )

Mccurdy (11983 )

Drake Muehlbauer ( 1985 ) 0.5%

24

Water activity
(Aw) ( Buckle and Edwards,1970b ; Lajolo and Marquez,1982)



VB

5 710 1<

2
24.1
! (Lipoxygenase)
(Peroxidase) (Chlorophyllase)
Buckle Edwards (1970b) 1 !
(Lipid oxidation )
( Green peas)
!
(Chlorophyllase)
65-75 °c 68-69 °c
Clydesdale Francis (1968)
(Spinach) 68 °c 30
8.5

242
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Lajolo Marquez (1982)

(Spinach) 3 38.6 °c
P ! 85% !
!
! 2% 30-60
0.005 !
0.02-0.025 L 60 % !

!
(Luh and Woodroof,1975) Sweeney martin (1961)
6.2-7.0 !

(Segner et al ,1984 )

2.4.3

Lajolo Marquez (1982)

(Permeable membrane)

(vacuole) !

! (Charley,1982)



rl Sweeny

90%

Martin
51

(1961)

10,15

45% 87% Schwartz

240 °F (1155 °c )
20.2 %

2.4.4 Water activity (Aw)

Aw
Aw

Aw 0.75
Aw 0.62
21 23

Aw

FO

0.32

Aw

20

10
Von

23

80%

Elbe (1983)

[}
121 C

Tan Francis (1962)
4.9 280 °F (137.8 °c)

95.5

2.5

(0.75)

80.3 %
8.0

Aw 0.32
37 °C
Aw

Aw (0.62)
(Lajolo and Marquez 11982 )
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245
(Cu) (Zn)
(Fe) (Mn) (Cr) (Co) (Ni) (Al) (Cd)
(Cu) (Zn)
50-500 (ppm)
, (Non-toxic) ,
(Segner et al ,1984)
25
1
65-75 °c
2.
Porphyrin ring Mg ( OH )2 MgC03
Meyer, 1978 ) Gupte Francis ( 1964 )

Spinach puree
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3. ?1  Metallic ions n2+, Cu+ Fe2+

(Pheophytin metal ion complex)

Zn ( ' ZnCl2w
CuS045H20 (Meyer,1978) Jones (1977) n2+
Cu2+ 10 1 Umol/Umol Heated spinach slurry
120 12 ppm Spinach slurry ZnCI2
CuSo04 100 °c 60 20
4. High temperature short time (HTST)
(Gupte and
Franis, 1964) Luh (1964) HTST
Buckle Edwards (1970a) Pea puree
8.45 H.T.S.T.

Pea puree 6.95



	บทที่ 2 วารสารปริทศน์

