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Ziziyphus mauritiana Lam.

( . 2539)

superior ovary endocarp  (Stony) mesocarp

exocarp epidermis  collenchyma epidermis
mesocarp parenchyma mesocarp
endocarp
sclereid endocarp ( , 2542)

mesocarp , endocarp  nucellus

(pericarp)
( 12544)
Phenolic compounds Furfural
derivatives (Teresa Hernandez et.al 11997)

Phenolic compounds
(Macheix JJ, Flcurict and Billot J,1990) Phenolic compounds
simple soluble phenols
Phenolic compounds

Phenolic compounds Phenolic compounds



SK and Lai BB ,1991)
Phenolic compounds
Furfural derivatives 5-hydroxymethylfurfural (HMF)

( Joshi VK, Chauhan

Maillard
1 Furfural derivatives
HMF
Furfural
Phenolic compounds Furfural derivatives
Furfural derivatives (Teresa Flemandez et.al
,1997)
11
( ,2542)
L
3 ‘ "1
2.

0.9-1.1



40-50 |/

15-17

1.8-2.0

08-1



10.

11

2.2

21. 16

4130

08-1

3-4
40
4
60/
(
2537
3. 19
1860
152

15-17

17,147

2537)

16.53

15-16



3.62

20.49

3.05
2,522

21

6,934
4,658
620
500
423
216
215
188
157
140
100
9%
50
47
42

28.72

33,171

1176
267
0
200
264
69
0
150
103
25
5
0
7
10

24.26
2.62

2 251

2537

8,110
4,925
620
700
687
345
215
338
260
165
105
9%
57
57
57

()

2,443
2,524
1,350
500
2,3%
1,888
1,506
2,500
1,729
700
585
1,634
2,440
346
18

29,04
23.59
3

5007 35.45

9.1

12537)
() (1)
16,940 8.43
11,758 7.9
837 5,50
250 1250
1013 k)
521 8.07
34 6.04
470 5,50
272 8.25
08 750
59 6.10
15 10.00
122 8.25
16 1050
3 750



2.2

635
406

291
S13

12,585
qv 0

14733

2.3

257
94

19
150

1,894

2414

8%
500

310
963

14,479

17,47

L2537 |
() ()
613 301
820 333
1530 445
1610 1310
2438 30,692
0 0
251 33171

(Ruy J. V. Alves

,2537)

10.09
9.39

8.13
783
7.01
0.00
ol

12005)

Zizyphus mauritiana Lam. (Rhamnaceag)
Heptanal, Benzaldehyde, Octanal, Guaiacol, 4-Methylanisole, Benzyl alcohol,
Trans-fi-ocimene, Cis-linalool oxide, Methyl benzoate, Nonanal, Linalool, 4-ketoisophoronc,

Benzoic acid, (X-Terpineol. Myrtenol, Trans-carveol, 3,4-Dimethoxytoluene, p-Anisaldehyde,

Phenylacetic acid, p-Anisyl alcohol, Nonanoic acid,

vanillate, Vanillic acid, Veratrylic acid, Benzyl benzoate, Palmitic acid, Linolcic acid

acid

decanal. Methyl anisate, Eugenol, Methyl
cinnamate, Off - flavour, Skatole, Sweet odor. Vanillin, Methyeugenol, p-Anisic acid, Methyl

Stearic
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2.3

*%

(Morton J, 1987)

81.60

0.80
-83.00 oo

68.10 14 02

*Analyses made in India and Honduras.

**Analyses made in the Philippines.

17.00

247

0.60

1.28

105

21.66

26.8

0.021

0.76

-1.80



2.5

3-5 5-10
( , 2539)
Zizyphus mauritiana
Lam. (Rhamnaceae)
Zizyphus mauritiana Lam,
(Cisse A et al, 2000)
butanol
Zizyphus spina-christi (L.) saponin- glycoside, christinin-A
insulin! 100 mglkg
butanol  christinin-A
insulinotropic  hypoglycemic
(Abdel-Zaher AQ et al. , 2005)

2.6
(Rolle, R. . ,1998)
Rapidasc pomalig (GistBrocades),
pectinases, hemicellulases  ccllulases
(Grassin and Fauguembergue, 1996)

Pectinase 2
pectinesterase  polygalacturonase Colliod  1.09-
42091 arabinogalactan type Il (Ara/ Gal = 0-59) 40 000 Da
( Frank Will and Helmut Dietrich . 2003)

Protopectin Pectate

, Araban, hemicellulose cellulose



arabanase arabinosidase activity Pectinase
(Polymethylgalacturonases Pcctincstcrascs Polygalacturonases ) '

depcctinize nectars.im

(Askar etal , 1990) cloud stability — nectar Rapidase LIQ (Gist
- Brocades), Pectincx Ultra SP (Novo Nordisk) Rohapect TF (Rohm) activity

PG PL cellulases  hemicelluiases

cloud stability
8 — 95 °c
15 -16 °Brix (Kashyap et.al 52001)
(Clouding agents)

pectin methylesterase(PME), polygalacturonase (PG). cellulase

Clouding agents 1 (Alexandre Espachs-Barroso
etal 12003 )  Clouding agents

1
(Crandall PG, Matthews RF and Baker RA ,1983)

, Hydrophobie
Pervaporation (emi-
batch)

(F. Lipnizki, J. Olsson and G. Tragardh , 2002)
2.1
! (Non - starch

carbohydrates)



24 25
(Cellulose)
(Hemicelluiose)

(Pectin) (Gum)

cytokines!
(Alan c. Logan N.D ,2006)

30
(Dietary Fiber)

The Association of Official Analytical
Chemists (AOAC) 95% ethanol
4 1
(polyfructans) (inulin)
(oligofructose)



( The American Association of Cereal Chemists AACC )

reflectance spectroscopy (NIR)

1

24

Cellulose
Glucomannan

Hemicellulose
Pectins

Gums

Mucilages

Algal substances

Near-infrared reflectance spectroscopy (NIR)

Near-infrared
3

(Kim Y, Singh M Kays SE. , 2006)

Glucose

Mannobiose , Cellobiose ,
Mannose , Glucose

Glucose , Mannose 5Xylose
Gal Mannose , acturonic acid
Galactose , Galacturonic acid
Mannose , Rhamnosg
Galactose , Mannose , Xylose
Arabinose 5Galacturonic acid 1
Rhamnose

Glucose , Mannose , Xylose 1
Glucoronic acid

2545

Galactose 5Arabinose
Rhamnose 5Xylose
Xylose , Galactose

Galactose

Galactose



2.5

Cellulose
Glucomannan
Hemicellulose
Pectins

Gums
Mucilages

Algal Sunstanccs

2.8

2545)

| 2547)

<X X X X
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ATILLAS

A

21
(Quercus mongolica)
25 kglem2 6
1 % Sodium Hydroxide
1.6 61.7
2.9 (Free Radicle)

(CriquiMH  Ringel BL, 1994)

waglaa [ wumslend

(Yang JK et al, 2006)



ferric thiocyanate 2,2-diphenyl- 1-pycril-hydrazyl (DPPH)
ferric thiocyanate f
( Peroxide
Lipid oxidation) DPPH
(Brand-Williams , Cuvclier ME  Berset ¢, 1995)

2.10
2101 (vitamin A | retinol)
3/ 3K H
H2—d; c—ew: —g-l Cd-ftgﬂ—gi Cm—(]']jﬂ-i
2.2 (retinol)
(alcohol) (C,0 HB OH)
(retina)
(retinol)
(ultraviolet light)
( ,2548)
2.10.2

2.3 (a' tocopherol)



( | 254’8)

2103 0 (Vitamin ¢ , ascorbic acid)

0=CH O=¢—
g8
HO-C °  -2H
Hod \H R
HO-C-H —H
¢hdh habh
Ascorbic acid Dehydreascorhic acid
2.4 Ascorbic acid Dehydreascorbic acid

(Water - Soluble Vitamins)
1 1

12549)

90

- 18 (Kadam  Salunkhc ,1995)

AN 1

HeadspaceM
(Nagy, 1980)



2.11 (Stabiliser)

(SUSPENDING AGENT)

(vegetable gums) ( ,2529)

2.11.1 Modified Starch

21111 (starch acetate)
( 2543
(acetylation)
(Stabilizer) (thickener)
2
15
25
(Cohesive flow)
pH
Stt-OH + Na—OH 4- (0 Na® + X

st-0® CA>C-CH3
nay T Oy c— oM

0

acetic anhydride starch acetate sodium acetate

2.5
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