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Abstract

Reverse osmosis(RO) and rotary evaporation, freezer drying and spray drying as concentration and dehydra-
tion methods were, respectively, employed to investigate their effect on the flavor quality of ginger powder.
Rotary evaporation and spray drying methods were more effective to restrict the browning of ginger powder
than RO and freezer drying methods. Concentration methods had no effect on the free amino acids and free
sugar contents of ginger powder, but freezer drying resulted in the less quality loss than spray drying. And
the powder prepared from enzymatically hydrolyzed extract contained less crude protein, crude ash, browning
and the changes in free amino acids, but had more the crude fat, solubility and free sugars than that from
ginger extract obtained by filter press. Sensory results indicated that quality of ginger powder prepared by
RO concentration and freeze drying of enzymatically hydrolyzed extract was as good as that without enzyme

hydrolysis
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Table 1. Scoresheet for scoring test of ginger powder

Name . . . Date

Type of sample

Characteristics studled ... .

Instructions

Taste the samples from left to right and note the intensity of the
characteristics studied. Rate each sample on the following scale :

Imperceptible

- o

Slightly perceptible

[N

Moderately perceptible

Strong perceptible

Extremely perceptible

Sample code ___ . e S

Rating e e JUUUR

Comments :

Table 2. Questionnaire for sensory evaluation of ginger
powder

Name __. Date

Type of sample _ .. S —

Characteristics studied

Instructions
Evaluate the ginger powder for color, flavor and overall accep-
tances by placing a mark in the box which you feel best describes

how you like the products

1 5 9
Color _[1 0O o O I ] o ad ]
Dislike Neither Like
extremely tike nor extremely
dislike
1 5 9
Flavor [] oD o0 o o o o o o
Dislike Neither Like
extremely like nor extremely
dislike
1 5 9
Overall {J ] [m] [m] 0 1 0 O [}
Dislike Neither Like
extremely like nor extremely
dislike
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Tablc 3. Effects of concentration and dehydration
methods on physico-chemical properties of enzymatically
liquefied ginger extract powders

Freeze dry Spray dry
Liq. Li
1 q n q.
Extract extract’ Extract extract’

Reverse Osmosis
Crude Protein®(%) 23.24 1248  23.58 12.55

Crude fat”(%) 1.42 1.68 1.50 1.57
Crude ash™(%) 10.99 6.40 1205 6.60
Solubility 3.30 5.26 342 5.63
Rotary Evaporation
Crude Protein®™(%)  21.44 1272 2215 1242
Crude fat’(%) 1.21 1.37 1.20 1.25
Crude ash(%) 10.16 653 11.88 6.93
Solubility 327 5.58 3.21 5.49

UExtract pressed ginger pulp at 4000psi for 5 min
“Combination of 1st extract, 2nd extract after hydrolyzing
Ist residue, and 3rdextract after extracting 2nd residue by
alcohol

"Dry basis

Fisher's LSD(least significant difference) WH¥e] 2]
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Table 4. Effects of concentration and dehydration
methods on surface color of enzymatically liquefied
ginger extract powders

Freeze dry Spray dry
Liq. Lig.
b 1)
Extract extract? Extract extract?

Reverse Osmosis

Hunter L 76.12 76.93 81.50 82.22

Hunter a -0.68 -041 -0.04 -0.55

Hunter b 2396 21.29 24.93 19.58

Browning index 0.61 0.46 041 0.38
Rotary Evaporation

Hunter L 79.02 78.37 80.72 83.40

Hunter a -0.58 0.45 041 -0.36

Hunter b 23.27 20.49 24.69 19.13

Browning index 051 032 0.39 0.30
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Table 5. Effects of concentration and dehydration

methods on free sugars of enzymatically liquefied ginger
extract powders (unit : %, dry basis)

Freeze dry Spray dry
. Lig. . Liq.
Extract” extr:ctz) Extract” extr;]ctz’
Reverse Osmosis
Glucose 5.47 6.86 3.05 6.49
Fructose 448 3.09 447 3.19
Sucrose 594 2.07 6.14 252
DP2 0.28 17.62 0.25 18.15
DP3 0.12 15.44 0.12 16.02
DP4 11.41 0.14 12.23
DP5 8.33 9.22
DP6 4.66 5.01
DP7 2.20 2.38
Rotary Evaporation
Glucose 5.88 7.14 4.01 6.67
Fructose 5.13 3.59 5.24 4,03
Sucrose 4.90 1.49 4.29 0.74
DP2 0.28 18.96 0.28 18.05
DP3 0.10 16.42 0.12 15.56
DP4 0.18 13.56 0.19 13.02
DP5 8.03 6.66
DP6 4.73 397
DP7 2.27 1.75

DD Abbreviation are same as Table 3

"2Abbreviation are same as Table 3
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Table 6. Effects of concentration and dehydration
methods on free amino acids of enzymatically liquefied
ginger extract powders (unit : mg/100g sample, dry basis)

Freeze dry Spray dry
" Lig. B Lig.
Extract” tr:‘c o Extwact” mi 2
Reverse Osmosis
Aspartic acid 195.0 1247 299.0 145.2
Glutamic acid 371.1 188.2 3575 182.1
Serine 1285.1 683.8 863.2 611.1
Glycine 461.4 242.8 295.2 211.2
Histidine 76.6 45.0 67.0 429
Arginine 507.3 273.1 296.6 2324
Threonine 152.6 81.8 101.5 74.6
Alanine 166.8 105.0 120.2 95.7
Proline 75.4 444 73.8 44.3
Tyrosine 65.8 43.0 553 39.6
Valine 116.1 64.5 78.8 57.0
Methionine 46.3 26.2 50.7 27.7
Cysteine 0 10.8 0 113
Isoleucine 70.1 37.2 42.1 326
Leucine 98.0 51.6 54.8 443
Phenylalanine 74.0 47.6 527 434
Lysine 66.5 482 258 36.8
Total 38279 21180 28343 19323
Rotary evaporation .

Aspartic acid 1724 1904 226.7 248.9
Glutamic acid 352.5 202.2 2794 1829

Serine 1268.0 640.0 690.6 427.8
Glycine 461.2 2329 237.1 159.8
Histidine 72.7 46.1 56.1 39.1
Arginine 496.2 257.4 239.0 161.7
Threonine 145.0 81.1 80.2 55.8
Alanine 1589 1023 102.6 85.1
Proline 72.0 45.0 62.6 414
Tyrosine 59.5 43.2 453 37.1
Valine 106.3 64.8 56.2 48.8
Methionine 434 269 54.1 259
Cysteine 0 0 37.0 11.9
Isoleucine 63.1 374 31.8 26.8
Leucine 87.6 51.9 419 36.6
Phenylalanine 67.1 48.1 4.7 38.8
Lysine 96.8 48.9 309 31.1
Total 37228 21186 23166 1659.6

DD Abbreviation are same as Table 3

'YFree amino acids of extract and Liq. extract amount to
3770 and 2064.2 mg/100g, respectively before concentra-
tions
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Table 7. Effects of concentration and dehydration
methods on flavor intensity of enzymatically liquefied
ginger extract powders

Freeze dry Spray dry
b Lig. N Liqg.
Extract extract’ Extract extract®
Reverse Osmosis 8.2 7.9% 6.4% 4.8

Rotary Evaporation 7.1 4,7+ 5.5 4.0

D Abbreviation are same as Table 3

¥Significant at p<0.001

“*‘Means with the same letter are not significantly
different(p<0.05)

Table 8. Effects of concentration and dehydration
methods on sensory quality of enzymatically liquefied
ginger extract powders

Freeze dry Spray dry
Li Lig.
) q. 1) 1q
Extract extract? Extract extract?
Reverse Osmosis
Color 8.0% 7.4% 7.8* 6.4°
Flavor” 7.5% 8.2¢ 7.2% 5.0°
Overall¥ 7.5% 8.2% 7.8 53¢
Rotary Evaporation
Color 8.0 6.5 8.2* 7.3
Flavor” 7.5% 6.3 6.6 5.0°
Overall” 7.6® 6.6% 7.5% 5.7¢

"2 Abbreviation are same as Table 3

¥Significant at p<0.001

"‘Means with the same letter are not significantly
different(p<0.05)
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