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4. moisture losses
5. solid gain
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2. Zingiber officinale
3. 6-gingerol
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6. gas chromatography—mass spectrometry
7. 1-5 dimethyl-4-hexenyl
8. 3,7-dimethyl 2,6-octadienal
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Tablel ANOVA table for M.L and S.G in osmotic Ginger samples

factors Source Sum of Square df Mean Squares F Value Sig.
ML TR 59.85 1 59.85 39.63 0.003"
Error 6.04 4 1.51
Total 65.89 5
SG TR 1.1010 1 1.1010 33024.5 0.000%**
Error 0.00013 4 0.00003
Total 1.1010 5

**Significant at level 1%, * Significant at level 5% , M.L( moisture losses) , S.G( solid gain)
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11. a-Zingiberene
12. Camphene«

13. B-phellandrene
14. Geranial

15. Neral
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Table 2 Volatile components identified in the Ginger (Zingiber officinale) samples by HS-GC/MS as/.

Osmotic Ginger

Osmotic Ginger

No Components Fresh Dried(control) (sucrose sulotion (sucrose sulotion
50%) 70%)
1 Tricyclene 0.098 1.271 1.264 1.187
2 o-Thujene - 0.063 0.053 0.05
3 a-Pinene 1.782 13.709 13.195 13.274
4 Camphene 6.776 29.389 29.458 29.443
5 Sabinene 0.094 0.451 0.379 0.355
6 [B-Pinene 0.238 1.825 2.036 2.143
7 6-Methyl-5-hepten-2-one 0.583 0.172 0.104 0.124
8 Myrcene 0.894 4.623 4.864 5.097
9 n-Octanal - 0.035 0.053 0.06
10 o-Phellandrene 0.45 1.648 1.304 1.214
11 5-3-Carene - 0.107 0.11 0.113
12 a-Terpinene - 0.084 0.089 0.092
13 p-Cymene 0.087 0.198 0.173 0.205
14 f-Phellandrene 9.209 22.444 17.947 17.675
15 1,8-Cineole 10.681 9.023 10.905 10.065
16 (Z)- B-Ocimene - 0.014 0.015 0.015
17 (E)- B-Ocimene - 0.005 0.004 0.005
18 y-Terpinene - 0.125 0.14 0.15
19 Terpinolene 0.275 0.769 0.879 0.976
20 2-Nonanone 0.117 0.03 0.026 0.018
21 Linalool 0.901 0.259 0.263 0.276
22 Camphor - 0.085 0.097 0.124
23 Citronellal 0.589 0.133 0.176 0.179
24 Borneol 2.491 0.807 0.916 1.057
25 Rosefuran epoxide - 0.036 0.039 0.045
26 Terpinene-4-ol 0.218 0.057 0.063 0.082
27 a-Terpineol 0.868 0.283 0.337 0.388
28 Myrtenal - 0.022 0.025 0.023
29 Neral 5.753 0.659 1.1 1.306
30 Geranial 7.103 0.741 1.358 1.592
31 Bornyl acetate - 0.014 0.018 0.028
32 a-Copaene 0.272 0.23 0.272 0.305
33 B-Elemene 0.481 0.09 0.1 0.112
34 cis-a.-Bergamotene 0.113 0.056 0.065 0.07
35 trans-ol-Bergamotene - 0.019 0.02 0.022
36 trans-f3-Farnesene 0.329 0.113 0.103 0.112
37 allo-Aromadendrene 0.122 0.04 0.048 0.048
38 o.-Amorphene 0.085 0.02 - -
39 Germacrene D 1.38 0.258 0.299 0.307
40 ar-curcumene 4.056 0.807 0.912 1.022
41 B-Selinene - 0.152 0.153 0.166
42 o-Zingiberene 26.651 6.185 7.159 6.958
43 [-Bisabolene 7.036 1.374 1.586 1.643
44 B-Sesquiphellandrene 8.011 1.533 1.84 1.828
45 Trans-y-Bisabolene 0.21 0.027 0.031 0.032
46 Germacrene B 0.211 0.018 0.023 0.017
47 Citronellol 0.357 - - -
48 Geraniol 0.48 - - -
49 Unknown 0.026 - - -
50 y-Elemene 0.13 - - -
51 valencene 0.793 - - -
52 (E)-Nerolidol 0.058 - - -

A\



QW}&f&ﬁ-ﬂ‘dL&dﬁmﬂsuw)f Q\)&wﬁjdlﬂﬂ‘nuﬁf

Abundance TIC: PDO1182 Didata ms
7 a5
1800000
1500000 B OAT

1400000

1200000

6167

3 21
100000
B 60T
18 3235 20 04
16.87C

400000/
13704

200000

11145 kpsoe | L
2\ &b ! SN B ki | B
Tirme..= 5 60 !DII)D !‘.’-IOO 20'00 2500 '.\DIGD '.‘5'00 -\Olm -lf-lm ‘:-DIOG 5'.'-.'30

Fig4 Chromatogram profile of fresh Ginger

Abundance TIC: PE10217¢ D'data ms
EEFLE m 27 26

700000

6500004

6000004

550000

500000

450000

4000004

350000

300000
250000
200000
150000
100000

50000

T T T

[ g e vl T et R
Tima-—= 500 1000 15.00 2000 25.00 3000 a5 o0 40.00 45.00 50.00 55.00

Fig5 Chromatogram profile of dried Ginger (control)
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Fig6 Chromatogram profile of osmotic Ginger (sucrose 50%)

AY



WA OLT OV E oy 4 6 ke

‘ﬂ.‘-l-b @tméj r)l&

Apundance
1300000 seffez ndos

1200000

1100000

1000000

200000 Atk

800000

700000

600000

500000

400000

300000

200000

100000

TIC: 9102178 D\data ms

ob

T T T T T
35 00 4000 45,00 50,00 55,00

Fig7 Chromatogram profile of osmotic Ginger ( sucrose 70%)
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Table3 Average Comparison between osmotic treatment on Lvalue in Ginger samples

Treatment LO L

Contorol 82.00 a 64.33 ¢
Osmotic Ginger with sucrose sulotion 50%) 72.66 ¢ 68 b
Osmotic Ginger with sucros sulotion 70%) 75b 7133 a

Means in column with different letters are significantly different (P<0.01), LO: initial L, L: final L
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The influence of osmotic solutions on physicochemical properties
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Osmotic dehydration is a pre-treatment for conventioal air drying by removal of product water hence
decreasing drying time. It also improves sensory, functionality and nutritional characteristic of dried
food products. In this study, osmotic dehydration of fresh ginger in 50 and 70% w/w sucrose solutions
was done. Then samples were dried in cabinet drier in 60 C and air velocity of 1 m/s. Drying curves
were obtained, and color parameters (L, a, b, AE) and volatile compounds were measured. Drying time
in both treated samples and control was significantly different (P<0.01). The lowest and highest
drying times were related to samples pretreated with 70% sucrose solution (7 h) and control (11 h);
respectively. The highest and lowest L values were observed in sample pretreated in 70% sucrose
solution concentration (71.33) and control (33.64); respectively. GC/MS analysis showed that the most
important aromatic compound was a-zingerberene (26.5%) which decreased during drying process.
Osmotic dehydration caused some aromatic compounds such as Camphene increased from 6.77% in
fresh sample to 29.38, 29.45 and 29.44% in dried control sample, samples dehydrated in 50% and 70%
sucrose solution; respectively. The amounts of B-Phellandrene and Geranial also showed increasing
trend but the Neral decreased from 5.75 in fresh sample to 0.659, 1.1 and 1.30% in dried control
sample, samples dehydrated in 50% and 70% sucrose solution; respectively.
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