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ABSTRACT - This study was conducted to demonstrate quality characteristics of ginger by making aged gin-
ger(AG) with two methods, the frist method was that ginger was aged at constant temperature and humidity chamber
for the duration of 10, 20 and 30 days, and the other method was drying the ginger just after steaming it for 3 hours.
As the age was being processed, the volume of ginger’s appearance decreased rapidly and its color seemed to be
darker because of the decrease in moisture. In the case of general components, the content of crude ash was depended
on aged periods while the content of crude fat was independent with aged periods, and according to the content of
crude protein, there was not any significant differences. The main valuable ingredient which is 6-gingerol showed the
decreasing trend as it was exposed to heat with more time, and 6-shogaol which is also one of the main valuable ingre-
dients showed high content at T-II(AG-10days). Free sugar and free amino acid of AG decreased as aged period goes
by, and this study found that there were lots of essential amino acid (threonine, glutamic acid, alanine, valine, leucine
and tyrosine) in ginger. The amount of unsaturated fatty acid of AG was significantly higher than the amount of satu-
rated fatty acid of AG with the approximate ratio of 60:40, and the amount of free fatty acid of AG did not seem any
big differences between AG and none AG. Considering both valuable ingredients and nutritive components, T-I
(steamed ginger, SG) and T-II which was aged for 10 days were evaluated excellently.

Key words : aged ginger(AG), steamed ginger(SG), quality characteristics
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Fig. 1. Appearances of ginger with aging time.
A: Hot air dried ginger(control), B: Aged ginger(10 days), C:
Aged ginger(20 days), D: Aged ginger(30 days)
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Fig. 2. Appearances of ginger with steaming heat treatment.

A: Hot air dried ginger(control), B: Steamed ginger(95°C, 3hrs), C: Steamed and hot-air dried ginger(50°C, 3 days)
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Table 1. Hunter color values of steaming heat ginger and aged ginger

L b AE
Control" 67.98 £0.27%2 3.52+0.15¢ 24.13 +0.42* 37.36 £0.24¢
Steaming heat ginger 58.36 + 0.22¢ 3.48 £0.07° 24.09+0.11° 4539 £0.14°
Aged ginger(10 days) 70.38 + 0.54° 3.26+0.20° 1823 + 1.14° 3211 £ 0.49°
Aged ginger(20 days) 59.05 +1.03°¢ 521 +£0.48" 17.55+0.77° 42,14+ 1.27°
Aged ginger(30 days) 48.16 + 1.75¢ 5.53 +0.28" 12,98 + 0.42° 51,19+ 1.63°

All values are expressed as mean + SE of triplicate determinations.
YHot wind drying ginger.

PMeans with the same alphabet in each column are not significantly different at p < 0.05 using Duncan's multiple range test.

Table 2. Proximate analysis of steaming heat ginger and aged ginger

Control” Steamed ginger  Aged ginger (10 days) Aged ginger (20 days) Aged ginger (30 days)
Moisture (%) 11.49 £ 0.27% 19.51 +0.23" 73.47 £ 1.49° 15.14 £ 0.12° 15.77 £ 0.01°
Crude ash (%) 8.06 + 0.05° 5.99+0.18¢ 6.66 + 0.08° 6.88 +0.16™ 7.06 +0.14°
Crude protein (%) 6.61£0.16™ 4.95+0.22¢ 6.93 + 0.05° 5.58+£0.28¢ 6.16£0.11°
Crude fat (%) 3.66+0.32° 2.17£0.24° 224+0.12° 1.96 + 0.04° 1.86+0.11°

All values are expressed as mean + SE of triplicate determinations.
DHot-air dried ginger.

PMeans with the same alphabet in each row are not significantly different at p < 0.05 using Duncan's multiple range test.
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Table 3. Gingerol component analysis of steaming heat ginger and aged ginger (%)

Control”  Steamed ginger Aged ginger (10 days) Aged ginger (20 days) Aged ginger (30 days) Freeze dried ginger
6-Gingerol ~ 4.43+0.05  6.04 + 0.09* 3.18 £ 0.05¢ 0.57+0.11° 0.28 £ 0.06" 5.08 +0.08°
6-Shogaol  0.54+0.11°  0.94 % 0.06" 2.33+£0.07° 2.16+0.14° 223 +£0.08° 0.20 £ 0.16
8-Gingerol 1.46 +0.02° 1.68 £ 0.05* 1.10+0.11¢ - - 1.55+0.07°
10-Gingerol 1.18 +0.13° 1.19+0.08" 0.96 £ 0.16° 0.35+0.08° - 1.28 £ 0.03"

All values are expressed as mean + SE of triplicate determinations.

YHot-air dried ginger

PMeans with the same alphabet in each row are not significantly different at p < 0.05 using Duncan's multiple range test.

Table 4. Components of free sugar of steaming heat ginger and aged ginger

Control" Steamed heat ginger Aged ginger (10 days) Aged ginger (20 days) Aged ginger (30 days)
Fructose(%) 1.15+0.01? 0.92 £ 0.04° 1.02 £ 0.09° 0.64 = 0.00° 0.32 £ 0.06°
Glucose(%) 0.57 +£0.04° 1.02 +0.01° 1.31+0.02° 0.45 +0.08° 0.51£0.15°
Sucrose(%) 0.00 = 0.00° 0.85+0.03° 0.92 +0.06 0.14£0.19° 0.00 £ 0.00°
Total(%) 1.72 £ 0.03° 2.79 + 0.06° 3.24+0.18° 1.22+0.27¢ 0.82 +0.09°

All values are expressed as mean + SE of triplicate determinations.

DHot-air dried ginger

PMeans with the same alphabet in each row are not significantly different at p < 0.05 using Duncan's multiple range test.
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Table 5. Components of constituent amino acid of steaming heat ginger and aged ginger

Control" Steamed ginger Aged ginger (10 days) Aged ginger (20 days) Aged ginger (30 days)
Amino acid Content o Content o Content % Content % Content o
(mg/100 g) ° (mg/100 g) " (mg/100 g) ° (mg/100 g) " (mg/100 g) °
Essential
Valine 3588+1.92 628 287.7+225 585 371.6+£285 6.11 2795+188 637 2743+140  6.67
Leucine 480.5+3.58 841 407.7+£3.54 828 526.7+0.04 8.67 405.0+1.28 922 3983+062 9.67
Methionine ~ 81.8+2523 143  733+1244 149 885+10.73 146 76.6+0.42 1.74  69.6+8.95 1.69
Threonine ~ 286.3+3.03  5.01 271.8+2.50 552 329.6+0.00 542 2392+2.15 545 2256+085 548
Lysine 1842+6.15 322 112.6+586 229 1247+£565 205 62.1+0.14 141 33.6+11.37 0.82
Phenylalanine 321.6 +3.48  5.63 282.7+286 574 3433+£1.62 565 2769+384 631 2735+0.65 6.65
Histidine 602+180 1.05 54.1+0.65 1.10  603+£034 099 65.8+3.41 1.50  324+1.18 0.79
Isoleucine  299.9+1.64 525 2454+226 499 3146+148 518 237.8+284 542 238.6+0.07 579

Non-essential

Glutamic acid 1017.1 +£2.89 17.80 727.5+2.63 14.78

Arginine 276.0+226  4.83 2773+£2.74 5.63
Serine 2703+3.04 473 297.0£2.25 6.03
Glycine 327.7+398 574 288.6+2.72 5.86
Alanine 305.6+2.64 535 197.9+2.01 4.02
Proline 255.0+0.01 446 207.1+146 421
Tyrosine 202.0 £4.77 3.54  136.1+£2.20 2.77

Aspartic acid 954.4+£33.55 16.70 1032.0+2.63 20.97

8823+0.10 1452 713.9+1.60 1626 7332+1.65 17.82
352.0+£0.71  5.79
3574+£0.63  5.88
345.0+£0.14  5.68
321.7£090 529
2793+£3.75  4.59
211.3+3.01 348
11329+0.14 18.64 787.6+2.58 17.94 7294+0.72 17.72

173.8 £3.55 3.96
227.0+1.42 5.17
285.5+2.84 6.50
202.4+0.03 4.61
2114+ 7.71 4.82
123.4+1.43 2.81

89.7 +4.45 2.18
203.9+0.79  4.95
273.0+£0.72 6.63
1753+0.14  4.26
1953 +2.51 4.75
152.9+0.41 3.72

Cysteine 32.8+0.85  0.57 229+5.17 047 36.5+19.37 0.60 224+998  0.51 16.8 £2.51 0.41
Total AA? 5714.2 100 4921.7 100 6077.7 100 4390.49 100 4115.32 100
Total EAAY 2073.3 36.28 1735.3 35.26 2159.3 35.53 1642.9 37.42 1545.9 37.56

EAA/AA(%) 36.28 35.26 35.53 37.42 37.56

All values are expressed as mean + SE of triplicate determinations.

DHot-air dried ginger
YTotal AA: Total amino acid
9Total EAA: Total essential amino acid

TFAdol =4t 5 glutamic acid®} aspartic acid &
34.50~35.75%=% 71 ©ol sFEey, i 2
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Table 6. Components of free fatty acid of steaming heat ginger and aged ginger

Composition (%)

Free fatty acid

Control" Steamed ginger Aged ginger (10 days) Aged ginger (20 days) Aged ginger (30 days)
Myristic acid(C14:0) 4.4+£0.07 5.1£0.00 52+0.14 13.2+0.14 9.7+ 0.07
Palmitic acid(C16:0) 21.8+0.28 19.2+0.14 18.8+£0.21 18.9+0.28 19.4+0.14
Stearic acid(C18:0) 3.7+ 0.00 5.8+0.14 5.5+0.07 4.1£0.07 4.3+0.00
Arachidic acid(C20:0) 1.1+0.07 1.5+0.14 1.6 =0.00 1.3+£0.00 1.4+ 0.00
Behenic acid(C22:0) 3.3+0.07 4.7+ 0.00 4.9+0.07 3.9+0.07 4.5+0.07
Lignoceric acid(C24:0) 4.0+0.35 5.1+£0.28 5.5+0.57 45+0.78 49+0.71
Palmitoleic acid(C16:1) 1.4+ 0.07 2.1+0.07 2.1+0.07 1.2+ 0.00 1.2+ 0.00
Oleic acid(C18:1) 8.7+ 0.00 11.4+0.07 9.1 £0.07 6.9+0.21 6.9+ 0.07
Linoleic acid(C18:2) 41.9+0.14 37.2+0.14 38.9+0.14 38.2+£0.21 393+0.28
Linolenic acid(C18:3) 9.7+0.07 7.9+0.00 8.4+0.07 7.8+0.07 8.4+0.07
Total 100.0 100.0 100.0 100.0 100.0
SFA? 38.3 41.4 41.5 459 442
PUFA?Y 61.7 58.6 58.5 54.1 55.8
PUFA/SFA 1.61 1.42 1.41 1.18 1.26

All values are expressed as mean + SE of triplicate determinations.

YHot-air dried ginger
YSFA : Saturated fatty acid.

YPUFA : Polyunsaturated fatty acid. All values are expressed as mean + SE of triplicate determinations
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