GOVP1199604401

1995 4%
] FH 1A

ANEEX: SLE 0

JutE ol sE=0i

Preparation of Concentrated Seasoning from Onion
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SUMMARY

. Title

Preparation of concentrated onion seasoning

. Purpose of project

34% of onion cultivated for 1 year was storaged under refreezerator, but
above 30% of storaged onion was trashed for the reason of color and
tissure changes, and cold damage. A few onions was preparated products by
drying. Studies of onion to recent was processing to improve species for
increasing the crop and early harvest to investigated cutivation
physiology .-

Onion was mainly circulated with cold chain system, a product for 1 year
was a sharp fluctation. Therefore customers was suffered financial loss
for the reason of jump and slumps of prices. For the benefit of producers
and customers, onion seasoning having onion flavor and taste was needed to
develop.

Purpose of the project was to develop a new onion seasoning. For the
preparation of onion seasoning, we studied production conditions and

conditions of browning repression.



. Contents and bounds of project

For the preparation of concentrated onion seasoning, we studied as
follows ; 1) composition of onion according to a place of production, 2)
hydrolysis condition of enzyme, 3) production conditions of concentrated
onion seasoning and depression condition of browmning reaction, and 4)

sensory test of concentrated onion seasoning.

. Results and suggestion of usig the results

<Results>

For the preparation of concentrated onion seasoning, composition of
onion was measured according to a place of production, Mooan, Haman,
Kumsan, Hyunpoong, and Cheju. Onion had 90.3-94% of moisutre contents,
0.2-0.4% of crude fat contents, 1.05-1.11% of crude protein contents,
7.1-8.2% of carbohydrate contents, and 0.3-0.5% of crude ash contents.
Especially phosphorous content was higher than the other mineral.

Hydrolysis enzymes, viscozyme L, celluclast 1.5L, pectinex and cereflo,
purchased from Novo Co. was used for the production of concentrated onion
seasoning. Celluclast 1.5L and pectinex among enzymes, had high DH and
high contents of total sugar and reducing sugar, was selected to produce
concentrated onion seasoning. Hydrolysis conditions of celluclast 1.5L and
pectinex was as follws ; mixture ratio of the enzymes - 1:3, addition
amount of enzyme per onion - 0.5%, reaction pH - pH 4.5, reaction

temperature - 45& and hydrolysis time - 2 hr.



Concentrated onion seasoning prepared under the above hydrolysis
conditions was processed browing reaction during storage. Browning
reaction was rapidly processed under alkali pH, low concentrated degree
and increasing temperature. On the contrary, browning reaction was slowly
processed under neutral pH(pH 5.2-7.0), high concentrated degree(above 60
brix) and low storage temperature. Browing degree(absorbance at 420 nm)
was 0.352 at fFirst storage for 37&C and was 0.481 at 7 days storage.
Browning degree was increased with increasing storage time.

For the study of relation on browning reaction and phenols, onion was
treated with steeping solvents, ether, ethanol, methanol and water.
Methanol and ethanol had high content of phenols(25.1 and 24.9 mg/ml).
After steeping treatment with methanol and ethanol, concentrated onion
seasoning was showed repression of browning reaction.

After ascorbic acid, NaCl, citric acid and cystein were added to
concentrated onion seasoning, browning degree was measured during storage
at 37ac for 9 days. Browning degree according to addition of ascorbic
acid, NaCl and citric acid was a similiar. But addition of cystein was
effected to repress browing reaction.

Bromning degree according to using additive mixtures was reduced as
follows ; cystein + citric aid > cystein + NaCl > cystein + ascorbic acid.

Usage of additives was effect to repress browing reaction, but
palatibilities of concentrated onion seasoning was reduced. To solve these
problems, cyclodextrin, maltodextrin, pectin and gums as masking agent of
bromning was added to concentrated onion seasoning. Cyclodextrin among the
masking agents was highly reduced to browning degree and was contributed

to lengthened storage time.



<Suggestion of using the results>

For the using the results, plants will be establised in a place of
production of onion. Fiancial support of goverment will be also
processed.

For the plant scale production, various facilities will be studied and
production condition will be tested under the pilot scale. On addition of
concentrated onion seasoning, rheology and quality of processed food will
be studied. Various processed food using the concentrated onion seasoning

and usage in cooking will be developed.
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Pectinex

filter

filter

Celluclast 1.5 L, Viscozyme L, Cereflo

Novo Co.

ACAC

Soxhlet 550

OPA method
HPLC

OPA method

HPLC

micro-Kjeldahl

1 0.2ym
HPLC
Table 1
80 0.2ym
HPLC
Table 2



Fig. 1
50 g 50 mil Waring blender
cereflo, celluclast 1.5L, pectinex viscozyme L 0.5%
Table 3
60 brix
5.
5 Whatman No.40 W/Vis spectrometer
(Beckman DU-65, U.S.A.) 420 nm
Hunter color difference meter(CR-200, Minolta Co.,
Japan) Hunter L, a, b
VE , VE
VE
VE = (L-L")2 + (@-a")2 + (b-b")2
L, a, b
L®, a*, b*"
6.

cystein, citric acid, ascorbic acid,

sodium chloride 50 brix



Cystein, citric acid, ascorbic acid 0.1%, 0.2%,
0.3%, 0.4%, 0.5% , sodium chloride 1%, 2%, 3%, 4%, 5%
cystein, citric acid, ascorbic acid

cystein 0.1% citric acid(0.1%), ascorbic acid(0.1%), NaCl(1%)

50 ml conical tube 40 ml

35 12
3
7. masking agent
masking agent  cyclodextrin, maltodextrin, pectin,
carageenan, gum arabic, guar gum 60 brix 5%
50 ml conical tube
40ml 35 12
3 L, a, b YE(color difference)
8- ’
k @D
C=C00 + Kb oo i iacaeacaaaaas (€))
where, C = brown pigment concentration(OD/hr x 103) at time t
Co = brown pigment concentration at time to



=
1

rate constant(OD/hr)

t = reaction time (hr)
. k @74)]
Arrhenius plots (activation energy , Ea)
@
Ea 1
log k = log ko - X ———— o eaaaa- (@)
2.303R T
where, kK = reaction rate constant
ko = Arrhenius constant
T = absolute reaction temperature(K)
Ea = activation energy(J/mol)
R = gas constant
30-40 , 40-50
(Q value) A
2.2 Ea
log Q0= — ... A
T (T + 10)
where, Q10 = Q10 value
T = absolute reaction temperature (K)
Ea = activation energy (K3/mol)
9.
1) » 2)
3
10 5 test ’



SAS -2

-3

1/6
10g, 159, 30g 459
300g
1/2  (75-100g)
2
2
2
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1
1.
(Table 4) 89-90%, 1.8-1.9%,
0.2-0.4%, 7.1-8.2%, 0.3-0.5% ,
2.
Table 5
cystein histidine arginine
glutamic acid
cystein histidine ,
aspartic acid glutamic acid , histamine, arginine
lysine , histidine, argine lysine
Table 6 . fructose,
glucose sucrose , fructose glucose sucrose
3 6.03%
5.01%, , , 4.84%,

4.71%, 4.50%



Cereflo, cellucalst, pectinex viscozyme L

1.
cereflo, celluclast 1.5L, pectinex
viscozyme L
(Fig. 2), pectinex 80%
cereflo 62%
celluclast 1.5L viscozyme 71% 6%
Cereflo
(Fig. 3 and Fig. 4),
Fig. 2
pectinex (Fig. 3, Fig- 4).
Cereflo
Celluclast viscozyme 4
, 4 37.8
mg/ml 349 mg/ml
pectinex

celluclast 1.5L



. Pectinex celluclast 1.5L

pectinex celluclast 1.5L

Fig. 5 . Fig. 5
celluclast 1.5L  pectinex
, celluclast 1.5L  pectinex
1:3 4 82%
celluclast 1.5L  pectinex
(Fig. 6), Fig. 4
1:3 54 mg/ml
Celluclast pectinex 40¢€C  50cC

(Fig- 7)), 20-45&

83-87% 65
66% , 45 87%
(Fig. 8),
25-450 , 45-65C



pH
Celluclast pectinex pH 4.5 4.8
pH . pH (Fig. 9), pH
4.5-5.5 86-78% , pH
pH 7.5 18%

pH 2.5  78%

pH 3.5-5.5
pH Fig. 10 pH 4.5
(G3 mg/ml, 35 mg/ml) ,
pH
Celluclast pectinex 1:3 g
, Fig. 11
, 0.5%
(Fig. 12), 0.5%
Celluclast  pectinex 1:3 45¢, pH 4.5
(Fig. 13),
30 62%
2 88% , 6

92% - 2



, 2 (Fig
14).
celluclast
1.5L pectinex 1:3 ,
45, pH 4.5 2
3

Celluclast pectinex

1. pH
pH 420 nm
(Fig. 15), pH » pH
420 nm
polyphenol oxidase
(Fig. 15) 420 nm pH 3.0
155 mg/ml , pH 5.2-9.5
45-42 mg/ml

Hunter system L, a, b (Table 7), L



pH 5.2 pH 7.5
a pH 9.0 38.52
2.
16), 420 nm
0.75 , 80 brix
8
9 brix) 15 mg/ml
mg/ml
Hunter system L,a b
L,a b

pH

21.74 22.88 ,
- b 15.52-36.24
(Fig.
9 brix
0.92
, 40-88
10-11 mg/ml
(Table 8),



brix
60 brix
(Fig. 17, 420 nm
40C 0.42 5¢C
0.25
(9 brix) 40.1
mg/ml, 40 brix 44 mg/ml, 60 brix , 80 brix
Table 9 Hunter system L
’ a ’
s b
40cC 26.01
pH ’ ’
pH 5-7 60 brix
4.
60 brix 40C

(Fig. 18),



420 nm 20 0.352 192

0.481 , 54.9 mg/mi
192 64.5 mg/mil
Hunter system L (Table 10),
L ’
a 8.19
192 12.39 , b
4

polyphenol oxidase

methanol, ethanol, acetone, ether
3 (Table
11). Methanol ethanol 25.1 mg/ml 24.9 mg/ml



14.9 mg/ml

420 nm (Fig. 19), methanol ethanol
0.26 0.2 s
0.52
L,a b (Table 12),
L methanol  ethanol 81.92 75.96
’ a 16.41
, methanol  ethanol 2.87 3.18
b methanol  ethanol
46.52 38.96
2. Ethanol
ethanol 2
cystein  0.1%
(Table 13), L
, 7 ethanol
75.28 cystein
2.61 1.22 , a
cystein
6.70 10.24 , ethanol 2.61
Fig. 20 ethanol
, cystein 0.1%

. Ethanol



ethanol

quinone

quinone quinone

quercetin

polyphenol oxidase

quinone



polyphenol oxidase polyphenol
quinone quinone
quercetin
, SH
ascorbic acid s
Ascorbic acid polyphenol oxidase quinone
NaCl  polyphenol oxidase
ascorbic acid, cystein, NaCl citric
acid
ascorbic acid 0.1%, 0.2%, 0.3%. 0.4% 0.5%
37 12 420 nm
(Fig. 21), 0.66, 0.65, 0.63, 0.62 0.60
Ascorbic acid 0.1%, 0.2% 0.3% 0.-4%
0.64 0.5%
NaCl 1%, 2%, 3%, 4% % 37
12 420 nm (Fig. 22),



0.62, 0.63, 0.60, 0.58 0.57

NaCl  polyphenol oxidase

NaCl

ascorbic acid NaCl

polyphenol

0.%4

oxidase
citric acid 0.1%, 0.2%, 0.3%. 0.4% 0.5%
37 12 420 nm
(Fig. 23), 0.59, 0.57, 0.58, 0.55
acid

ascrbic acid NaCl

’ pH
cystein  0.1%, 0.2%, 0.3%, 0.4%
37 12 420nm
24), cystein

, cystein 0.1%, 0.2%, 0.3%, 0.4% 0.5%

0.51, 0.44, 0.41, 0.40 0.39

Citric

0.5%

0.64

citric

acid

(Fig.



. 0.1% 0.3%
0.4% 0.5% 0.3%

cystein 0.3%

Cystein chlorogenic acid, tyrosine

3,4-dihydroxyphenylalanine(DOPA)

quinones
cystein chlorogenic acid
cystein
cystein  0.1%, 0.2%, 0.3%. 0.4% 0.5%
37 12 L, a, b Table 14
VE Fig. 25
Fig. 25 cystein  0.1%, 0.2%, 0.3%. 0.4% 0.5%
L, a, b VE 420 nm
cystein
cystein
, citric acid, NaCl , ascorbic
acid
2.

cystein 0.1% citric acid 0.1%,
ascorbic acid, 0.1%, NaCl 1%

37¢C 12 420 nm



Fig. 26 , L, a, b Table 15  VE(color

difference) Fig. 27
Citric acid, ascorbic acid, NaCl 0.1% cystein 0.1%
12 420 nm , Fig. 26
0.43, 0.52, 0.48 cystein 0.1%
0.51
cystein + citric acid > cystein +
NaCl > cystein + ascorbic acid . Ascorbic acid
cystein
Cystein 0.1% citric acid 0.1%
12 0.43 cystein 0.3%
citric acid
cystein

cystein 0.1% citric acid 0.1% sodium sulfite

37 15 , L, a, b Table 16 VE
Fig. 28
Fig. 28 sodium
sulfite . ,

sodium sulfite cystein citric acid

Sodium sulfite



polyphenol

oxidase

polyphenol oxidase polyphenol

polyphenol oxidase

polyphenol

masking

cyclodextrin, maltodextrin, pectin, carageenan, gum arabic, guar gum

L, a, b Table 17, Table 18 Table 19
, VE Fig. 29, Fig 30 Fig. 31
pectin carageenan 5%

pectin  carageenan
1% carageenan pectin
cyclodextrin, maltodextrin,
gum arabic guar gum 5%

cyclodextrin



Cystein + citric acid, cystein + citric acid + sodium sulfite

Cystein + citric acid, cystein + citric acid + sodium sulfite

cystein + citric acid, cystein + citric acid + sodium sulfite

sulfite
k Fig.

am

Fig. 32, Fig. 33

30 , 40

30

50

Fig-34

cystein + citric acid, cystein + citric acid + sodium

k

Arrhenius plot

log k
Table 20

30 , 40

Arrhenius plot

Table



21 . Table 21 cystein + citric acid cystein +
citric acid + sodium sulfite
72.88 kJ/mol , 2.3-2.5
Cystein + citric acid
62.19 kJ/mol , cystein + citric acid + sodium sulfite

76.63 kJ/mol

62-67 kJ/mol ,

2.0-2.6

’ source

A, B, C, D
E . . 10
(Table 22), E , C

1.9 , C A, B, D, E

(p<0.05) ] B 3.3

(p<0.05) ] E 4.2
, B 2.5 E B (p<0.05)
. A, C, D, E (p<0.05)

A, B, C, D (p<0.05)



source

(Table 23),
3.7 , 3.3
(p<0.05)
2.2 25
4.2
source s s
300 g 5, 10, 15, 30
45 g (Table 24).
5-15 ¢ , 30-45 g 5-15 ¢
5-45 g
5-30 g
’ 5_30 g
459 (p<0.05)

5-15 g
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Table 1. The specification and operating conditions of the HPLC

used for free amino acid compostion

Instrument Pump Water HPLC pump
Detector Fluorescence

Column Waters C18 column

Moblie phase Solvent A
THF:-Methanol :0.05M Sodium actate(pH 5.9)
(1:19:80)
Solvent B
Methanol :0.05M Sodium actate(pH 5.9)(8:2)
Gradient table of solvent A & B

Time(nin) Flow rate(ml/min) %A %B

0 1.5 100 0
100
7 80 20
13 80 20
18 50 50
2 50 50
35 0 100
40 100 0
Flow rate 0.5 ml/min

Injection volume opul




Table 2. The specification and operating conditions of the HPLC

used for free sugar compostion

Instrument Pump Water HPLC pump

Detector Rl detector
Column Coarbohydrate analysis
Moblie phase Acetonitrile - Water(80 : 20)
Flow rate 1.2 ml/min

Injection volume 0opl




Table 3. Optimal reaction conditions of enzymes

Enzyme Source Activity Opt. pH Opt. Temp.
Celluclast 1.5 L Trichoderma 1,500 NCU/g 4.8 40
reesei
Viscozyme L Aspergillus sp. 100 FBG/g 3.3-5.5 40-50cC
Cereflo Bacillus 200 BGU/g 7.5 30cC
subtilis
Pectinex Aspergillus1,000 FDU/g 4.5 50«

niger




Table 4. proximate composition of onion

Muan Hamam Cheju Geumsan Hyunpung Hyunkyung

Moisture 89.3 90.1 89.4 89.9 89.6 89.1
Protein 1.91 1.81 1.85 1.85 1.88 1.95
Fat 0.41 0.47 0.41 0.43 0.45 0.42
Carbohydrate 7.94 7.13 7.88 7.38 7.71 8.51

Ash 0.44 0.49 0.46 0.44 0.36 0.49




Table 5. Composition of free aminio acid on onion

ﬁﬁir?zli;:: Cheju  Haman Hyunpung Geumsan Muan Hyunkyung
Asp 0.54 0.46 1.81 0.87 0.77 0.82
Glu 1.34 2.41 2.91 2.34 2.27 2.20
Cys 4.44 2.97 2.98 1.89 1.77 2.04
Ser 0.55 1.15 1.34 0.93 1.41 0.88
His 7.50 6.02 4.14 4.95 6.52 7.28
Gly 0.07 0.15 0.44 0.26 0.30 0.50
Thr 0.28 0.36 0.39 0.33 0.58 0.36
Arg 3.15 3.99 1.14 2.42 4.01 4.23
Ala 0.37 0.51 0.55 0.61 1.03 0.69
Tyr 0.34 0.42 0.55 0.75 1.12 0.46
Met 0.05 0.06 0.07 0.11 0.09 0.07
Val N.D. 0.05 0.05 0.09 N.D. N.D.
Trp 0.51 0.43 0.36 0.38 0.76 0.58
Phe 0.26 0.22 0.14 0.27 0.37 0.27
e 0.33 0.29 0.17 0.19 0.37 0.27
Leu 0.66 0.60 0.37 0.51 0.79 0.80
Lys 0.61 0.62 0.42 0.58 0.88 1.11

N.D. : Not dectected



Table 6.

Composition of free sugar on onion

)

Sample Fructose Glucose Sucrose Total
Mooan 1.83 2.03 0.64 4.50
Haman 2.26 2.21 0.4 5.01
Cheju 2.21 1.4 0.69 4.84
Geumsan 1.88 1.87 1.02 4.77
Hyunpung 2.24 2.53 1.26 6.03
Hyunkyung 2.25 2.53 1.25 6.03




Table 7. L, a and b value of concentrated onion seasoning

according to pH

Hunter system pH 3.0 pH 5.2 pH 7.5 pH 9.5

L value 13.72 21.74 22.88 9.00

a value 17.39 18.08 17.58 38.52

b value 22.85 34.91 36.24 15.52




Table 8. L, a and b value of concentrated onion
seasoning according to concentration

degree

Hunt system 9 brix 40 brix 60 brix 80 brix

L value 55.77 22.55 18.10 38.40

a value 21.27 12.72 17.30 20.23

b value 12.06 32.37 30.10 63.38




Table 9.L, a and b value of concentrated onion

seasoning according to storage temperature

Hunter system 5« 25aC 40cC
L value 26.41 23.66 15.92
a value 6.35 9.30 13.17

b value 30.53 33.73 26.01




Table 10. L, a and b value of concentrated onion

seasoning according to storage time

Storage

i} 23 66 20 166 192
time(hr)
L value 23.30 21.34 21.03 17.90 14.39
a value 8.19 10.28 10.86 11.98 12.39
b value 33.96 34.07 33.97 29.56 24.12




Table 11. Phenol contents of steeping solution

Solution Ethanol Methanol FEther Acetone \Water

Phenol(ng/ml) 24.9 25.1 20.4 19.8 14.9




Table 12. L, a and b value of concentrated onion seasoning

according to steeping solution

Hunt system Methanol Ethanol Ether Acetone Water

L value 81.92 75.96 68.20 62.87 13.71

a value 2.87 3.18 8.55 7.91 16.41

b value 46.52 38.96 35.37 43.20 29.38




Table 13. L, a and b value of concentrated onion seasoning

Sanmple Control Cystein 0.1% Ethanol

Storage
tine(day) 1 3 6 1 3 6 1 3 6

L value 10.76 5.08 1.2213.12 7.59 2.61 81.69 81.03 75.28
a value 16.5716.22 6.70 14.86 17.24 10.24 -1.44 -0.49 2.61

b value 17.88 8.66 2.0821.2512.72 4.46 36.75 36.75 50.51




Table 14. Changes in L, a and b value of concentrated onion seasoning

with different concentrations of cystein at 37

Storage time(day)
Sanmple

0] 3 6 9 12
Control L 44.09 42.14 40.02 39.41 38.67

a 0.8 1.97 2.37 2.84 3.53

b 19.44 23.49 25.86 27.53 29.32
Cys 0.1% L 44.09 40.50 40.51 39.41 39.13

a 0.8 1.62 2.01 2.13 2.95

b 19.44 22.05 25.03 26.16 28.56
Cys 0.2% L 44.09 41.41 40.44 39.11 38.14

a 0.81 1.47 1.74 1.9 2.68

b 19.44 21.95 24.07 24.98 26.51
Cys 0.3% L 44.09 41.71  40.84  39.77 38.52

a 0.8 1.37 1.69 1.91 2.51

b 19.44 21.72 23.90 24.88 26.37
Cys 0.4% L 44.09 41.789  40.88 39.83 38.90

a 0.8 1.39 1.70 1.95 2.56

b 19.44  21.500 23.856 24.84 26.42
Cys 0.5% L 44.09 41.83  41.04  40.07 39.12

a 0.8 1.38 1.67 1.90 2.43

b 19.44 21.42 23.81 24.79 26.27







Table 15. Changes in L, a and b value of concentrated onion seasoning

with cys + AsA, Cys + CA or Cys + NaCl at 37

Storage Time(Days)

Sample
0 3 6 9 12

Control L 44._.09 42.14 40.02 39.41 38.67
a 0.81 1.97 2.37 2.84 3.53

b 19.44 23.49 25.86 27.53 29.32

Cys + AsA L 44 .09 41.12 40.31 39.45 38.74
a 0.81 1.59 1.92 2.01 2.79

b 19.44 21.94 24.71 25.89 28.95

Cys + CA L 44._.09 41.69 40.54 39.67 38.92
a 0.81 1.39 1.66 1.89 2.41

b 19.44 21.62 23.80 24.78 26.27

Cys + NaCl L 44_.09 41.41 40.44 39.17 38.82
a 0.81 1.46 1.79 2.61 2.68

b 19.44 21.71 2411 25.19 27.46

Cys + AsA: concentrated oinon seasoning with cystein 0.1% + Ascorbic
acid 0.1%, Cys + CA: concentrated oinon seasoning with cystein 0.1% +
citric acid 0.1%, Cys + NaCl: concentrated oinon seasoning with cystein

0.1% + sodium chloride 0.1%



Table 16. Changes in L, a and b value of concentrated onion seasoning

with cys + CAor Cys + CA + SS at 37

Storage Time(Days)

Sanmple
0 3 6 9 12 15

Control L 44._09 42.27 40.52 39.32 38.79 35.81

a 0.81 1.95 2.31 2.82 3.47 5.01

b 19.44 23.54 25.70 27.24 29.21 33.00

Cys + L 44._09 41.69 40.54 39.67 38.92 37.24
CA a 0.81 1.39 1.66 1.89 2.41 3.29

b 19.44 21.62 23.80 24.78 26.27 28.98

Cys + L 44._09 42.41 41.11 40.66 40.27 38.88
CA + a 0.81 1.27 1.31 1.55 1.81 2.55
SS b 19.44 21.38 22.98 23.87 25.24 27. 77

Cys + CA: concentrated oinon seasoning with cystein 0.1% + citric acid
0.1%, Cys + CA + SS: concentrated oinon seasoning with cystein 0.1% +

citric acid 0.1% + sodium sulfite 0.02%



Table 17. Changes in L, a and b value of concentrated onion seasoning

with cyclodextrin or maltodextrin at 37

Storage Time(Days)

Sanmple
0 3 6 9 12 15

Control L 44.09 42.27 40.52 39.32 38.79 35.81
a 0.81 1.95 2.31 2.82 3.47 5.01
b 19.44 23.54 25.70 27.24 29.21 33.00
Cyclodextrin L 44.09 42.26 41.75 40.98 40.15 38.50
5% a 0.81 -0.77 -0.42 0.33 1.15 2.72
b 19.44 19.63 22.14 23.65 24.96 27.05
Maltodextrin L 44.09 43.41 43.06 42.28 41.64 39.69
5% a 0.81 1.70 2.16 2.45 2.92 3.78
b 19.44 22.39 24.5 25.76 27.07 29.47




Table 18. Changes in L., a, b value of concentrated onion seasoning with

gum arabic or carageenan at 37

Storage Time(Days)

Sanmple
6 9 12
Control L 44._.09 42.27 40.52 39.32 38.79 35.81
a 0.81 1.95 2.31 2.82 3.47 5.01
b 19.44 23.54 25.70 27.24 29.21 33.00
Gum arabic L 44.09 43.43 43.81 42.72 41.87 39.61
5% a 0.81 1.24 2.81 3.17 3.58 4.43
b 19.44 21.80 24.58 25.70 26.89 29.55
Carageenan L 44.09 41.08 39.74 40.16 39.12 38.36
5% a 0.81 0.45 0.73 1.42 2.05 3.50
b 19.44 25.40 27.43 29.16 30.56 33.02




Table 19. Changes in L, a, b value of concentrated onion seasoning with

guar gum or pectin at 37

Storage Time(Days)

Sanmple
0 3 6 9 12
Control L 44._.09 42.27 40.52 39.32 38.79 35.81
a 0.81 1.95 2.31 2.82 3.47 5.01

b 19.44 23.54 25.70 27.24 29.21 33.00

Guar gum L 44.09 41.41 39.24 38.82 38.71 36.63
1% a 0.81 1.07 1.44 1.86 2.48 3.62

b 19.44 21.21 23.27 24.83 26.43 29.60

Pectin 1% L 44 .09 41.29 40.23 39.94 40.27 38.61
a 0.81 1.18 1.59 2.21 3.65 4.73

b 19.44 21.81 24.51 25.20 27.66 30.51




Table 20. The regression equations and correlation coefficients between
log k and reciprocal absolute temperature of the cencentrated

onion seasoning

Sanmple Regression equation Correlation
coefficient
Control Y =-3.806 X + 11.151 - 0.98
Cys+CA Y =-3.248 X + 9.139 - 0.93
Cys+CA+ Y =-4.002 X + 11.3884.199 - 0.95

Sodium sulfite




Table 21. Effects of temperature on the broaning reaction rate constants(k),
activation energies(Ea) and Q0 values of the concentrated onion

seasoning with or without antibrowming agent

Rate constant  Activation QI value
Sample energy
30€C 40 50 (Kij/mol) 30-40aC 40-50cC
Control 43.0 79.9 258.1 72.88 2.52 2.38
Cys + CA 31.3 41.3 143.7 62.19 2.20 2.09

Os+CA+Sodiunsulfate 18.4 27.9 118.5 76.63 2.64 2.49




Table 22. Sensory evaluation of concentrateed onion seasoning

Sample Odor Sweet Bitter Color
A 3.5+ 2.06db 2.4+ 0.71a 3.5+ 1.83db 4.1+ 0.32a
B 3.3t 1.12b 3.3+ 1.79a 2.5+ 1.17b 3.2+ 2.40a0
C 1.9+ 1.43b 3.0+ 1.33a 3.6+ 1.38db 3.9t 2.10a
D 2.6+ 0.71& 2.8+ 1.51a 3.6+ 1.82d 3.4+ 0.4%9a
E 4.0+ 1.11a 2.5+ 0.%4a 4.2+ 0.84a 1.8+ 1.06b




Table 23. Sensory evaluation of roasted pork cooked with onion and

concentrated onion seasoning

Sanmple Odor Sweet Bitter Color Preference

Onion(100g) 3.7+ 0.23a 3.7+ 0.46a 2.2+ 1.28a 4.2+ 0.84a4.2+ 0.18a

Onion concentrate 3.3+ 1.12b 3.3+ 1.79b 2.5+ 1.17a 4.2+ 0.84b 3.7+ 0.46a

16.79)




Table 24. Sensory evaluation of roasted pork cooked with concentrated

onion seasoning.

Onion

concentrate  Odor Sweet Bitter Color Preference
59 2.8+ 0.62b 4.1+ 0.54a 2.0+ 1.1l1a 3.1+ 0.10a 3.7+ 0.68a
10g 3.1+ 0.32b 4.1+ 0.99a 2.6+ 1.93a 3.4+ 0.49a 4.1+ 0.99a
159 3.0+ 0.89%b 3.8+ 1.07a 1.7+ 0.90a 3.5+ 0.50a 3.9+ 0.54a
30g 3.9+ 0.54a 3.8+ 1.96a 2.4+ 2.26a 3.0t 0.22a 2.6+ 0.49
459 4.5+ 0.50a 2.9+ 1.66a 2.3+ 1.7% 2.1+ 0.54b 1.8+ 1.07b




Onion(1 Kg, wet base)
Dehulling(615g, wet base)
Washing
addition of water(1 ¢ )

Homogenization
Hydrolysis with enzyme
hydrolysis under optimal

condition described Table 2
Filtration

Concentration
under depressure

Concentrated onion seasoning(98g, wet base)

Fig. 1. Procedure for concentrated onion seasoning
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Fig. 20. Color density of control, concentrated onion seasoning
added with cystein and treated with steeping solvents.
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