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Effects of Additives on Quality Attributes of Minced Ginger
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Quality of fresh ginger deteriorates rapidly during low temperature storage, and its storage life is short due to
sprouting and microbial spoilage. The objectives of this research were to develop, using additives, a minced ginger
product, which could maintain acceptable quality for over 30 days, and to investigate its quality changes during the
cold storage. Storage stability of minced ginger product was investigated from the standpoint of the inhibition of
brown discoloration, gas formation and liquid-solid separation. Fresh ginger was peeled and ground to produce
minced ginger (control). Sodium bisulfite, L-cysteine, NaCl, sodium benzoate, modified starch, and/or xanthan gum
were added to the control to minimize quality loss during storage, and to develop an optimum formula (A) of
minced ginger. Samples were packed in Nylon/PE films, stored at 5°C, sampled at a 30-day interval, and subjected
to quality evaluations. Changes in pH, surface color, gas formation, liquid-solid separation, contents of free amino
acids, free sugars, organic acids, and fatty acids were determined. Gas formation was effectively inhibited in
samples with sodium benzoate and/or NaCl. Samples with xanthan gum did not result in liquid-solid separation. L-
Cysteine and sodium bisulfite were effective in controlling discoloration. pH decreased during storage in all samples,
except sample A. Organic acid contents of all samples increased during storage, with lactic acid content showing
the highest increase. Free amino acid content decreased with increasing storage time. Free sugar content of all
samples decreased during storage. Sensory results showed sample A maintained acceptable quality until 90 days of
storage. These results suggest that quality of minced ginger could be successfully maintained with the additions of
selected additives for up to 90 days.
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Fig. 1. Gas formation of minced ginger during storage for 120
days at 5°C.

& -® Con: control, Il -l B: control+sodium benzoate 0.1%,
@®-@® BN: control+sodium benzoate 0.1%+NaCl 2%, A -A A:
control+L-cysteine  0.2%-+sodium benzoate 0.1%+NaCl 2%+
xanthan gum 0.1%
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Fig. 2. Changes in liquid-solid separation of minced ginger
during storage for 120 days at 5°C.
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Table 1. Changes in AE values of minced ginger during storage for 120 days at 5°C
Storage ABY
time D 2) 3) 4 5) 6) X7) AS)
(days) Con SB LC B BN S
30 2.63° 0.96 3.28° 243 3.86 2.61° 2.64° 1.87°
60 403 L67 4.64° 419 410 447° 4.12° 2.41°
90 4.92° 2.50° 4.46° 6.74° 428 4.74° 4.48° 2.99¢
120 477 4.79° 4.66° 6.10° 6.29° 5.74° 6.74 2.86°
"AE= yAa® + Ab” + AL’
UCon: control.
2SB: control+sodium bisulfite 0.002%.
ILC: control+L-cysteine 0.2%.
“B : control+sodium benzoate 0.1%.
JBN: control+sodium benzoate 0.1%+NaCl 2%.
9S: control+Ultra-Tex 3 0.1%.
"X : control+xanthan gum 0.1%.
YA: control+L-cysteine 0.2%-+sodium benzoate 0.1%+NaCl 2%-+xanthan gum 0.1%.
Means with the same letter in the same column are not significantly different as determined by Duncan's Multiple Range test (p<0.05).
Table 2. Changes in pH of minced ginger during storage for 120 days at 5°C
Storage pH
time D 2) 3) 4) 5) SO b & AY
(days) Con SB LC B BN
0 6.57* 6.60" 6.36" 6.41° 6.48° 6.53" 6.62° 6.61°
30 5.41° 5.54° 5.88" 551° 5.46 5.38 6.00° 6.35°
60 5.01° 4.98° 4.80° 4.68° 5.23° 5.07° 5.90 6.24
90 4.79¢ 4.82¢ 4.62¢ 4.66° 5.12¢ 4.94% 5.43° 6.07%
120 453 476 4.58¢ 4.66° 4.86° 477 5.08¢ 5.93¢

1)-8): refer to Table 1.

I X 6001749 s Jehiit SxE T A= A
A 120¢0] AT 1.87904 2991 0l AA 279} &
2ol & HolA] oo} AE#ol 7HE Aol o) thEA T
T SBe= Ak frejdel AR A dhth(p<0.05).
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Table 3. Changes in organic acid contents of minced ginger during storage for 120 days at 5°C

=2 EASHE X Al 34 WA 6 5 (2002)

(unit: mg%)

Storage time(days)
Treatment Organic acid
0 30 60 90 120

Oxalic 172 1.15 0.19 0.07 0.01

Citric 5.50 1.00 0.17 0.16 0.12

Malic 791 2.30 0.61 0.69 0.73

Con” Succinic 8.72 9.95 10.59 11.20 45.51
Lactic 19.16 82.28 120.12 139.56 552.55

Acetic 11.64 8.56 227 2.26 134

Total 54.65 105.24 133.95 153.94 600.26

Oxalic 3.67 0.90 072 0.59 0.08

Citric 4.36 1.11 0.88 0.20 0.12

Malic 4.04 3.94 1.19 0.52 0.29

SB? Succinic 8.98 10.19 20.05 25.13 31.31
Lactic 33.00 118.26 302.34 381.01 455.95

Acetic 6.13 498 3.50 1.78 1.52

Total 60.18 139.38 328.68 409.23 489.27

Oxalic 279 0.56 0.21 0.19 0.03

Citric 6.45 353 3.06 1.07 0.50

Malic 4.58 4.17 1.45 1.35 1.32

LCY Succinic 8.18 13.50 14.76 20.83 22.79
Lactic 24.04 92.79 256.76 269.96 403.15

Acetic 4.86 4.17 303 2.08 0.77

Total 50.90 118.72 279.27 295.48 428.56

Oxalic 3.65 3.02 239 2.75 1.67

Citric 9.63 27.33 18.86 15.18 1.00

Malic 18.02 17.23 10.79 10.67 1.85

AP Succinic 1.49 533 6.25 32.83 56.88
Lactic 9.18 34.40 5243 212.09 290.87

Acetic 7.30 21.34 21.15 12.90 2.12

Total 49.27 108.65 111.87 286.42 354.39

YCon: control.
2SB: control+sodium bisulfite 0.002%.
ILC: control+L-cysteine 0.2%.

YA: control+L-cysteine 0.2%-+sodium benzoate 0.1%-+NaCl 2%+xanthan gum 0.1%.

Table 4. Changes in total free amino acid contents of minced ginger during storage for 120 days at 5°C

(unit: mg%)

Storage time (days)
Treatment
0 30 60 90 120
Control 467.1 392.9 366.2 3449 314.7
SBP 466.9 3374 324.0 316.6 282.4
Lc® 467.0 330.6 2947 268.7 2499
AY 466.7 455.7 464.3 453.1 447.1

DSB: control+sodium bisulfite 0.002%.
2LC: control+L-cysteine 0.2%.

YA: control+L-cysteine 0.2%+sodium benzoate 0.1%+NaCl 2%+xanthan gum 0.1%.
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Table 5. Changes in free sugar contents of minced ginger during storage for 120 days at 5°C (unit: %)
Free Storage time(days)
Treatment
Sugar 0 30 60 90 120
Fructose 2.55 1.29 1.16 1.14 0.97
) Glucose 245 2.24 127 145 1.38
Con Sucrose 1.85 114 1.03 1.07 0.73
Total 6.85 4.67 346 3.66 3.08
Fructose 2.61 2.08 2.09 2.01 2.08
» Glucose 2.32 1.86 145 1.63 1.11
SB Sucrose 1.48 1.42 1.22 1.49 1.38
Total 6.41 5.36 476 5.13 4.57
Fructose 2.09 1.72 1.70 1.47 1.72
5 Glucose 2.62 1.78 1.55 1.09 1.14
LC Sucrose 1.8 0.96 0.68 0.63 0.61
Total 5.99 4.46 393 3.19 3.47
Fructose 2.71 1.44 1.33 1.30 1.34
N Glucose 2.45 1.93 1.65 1.70 1.62
A Sucrose 147 1.01 1.04 0.88 0.70
Total 6.63 4.38 4.02 3.88 3.66
1)-3): refer to Table 3.
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Table 6. Changes in fatty acid composition of total lipids in minced ginger's mixed treatment product” during storage for 120 days at

5°C (Unit: Area %)
' ) Storage time(days)
Fatty acid
0 30 60 90 120
C8:0 10.46 10.06 7.82 8.22 9.04
C10:0 9.24 9.33 10.84 1149 11.34
C12:0 2.89 3.01 2.89 2.57 2.93
C13:0 0.81 092 048 0.62 057
C14:0 2.26 3.04 2.14 2.74 241
C15:0 0.30 0.35 0.52 0.49 0.45
C16:0 30.09 34.16 35.66 3293 3246
C17:0 0.67 0.68 0.77 0.70 0.66
C18:0 13.41 13.79 1371 13.94 14.31
C20:0 0.32 0.59 0.38 0.49 045
C22:0 277 213 1.77 1.90 1.86
TSFA? 73.20 78.05 76.99 76.09 76.40
C16:1, cis-9 1.44 1.57 1.49 1.30 1.39
C18:1, cis-9 421 3.04 5.12 4.96 392
C18:1, trans-9 14.05 9.93 9.84 12.07 12.24
C18:2, cis-9,12 5.37 491 423 3.57 3.84
C18:3, ¢is-9,12,15 0.49 0.78 0.71 0.69 0.72
C20:1 0.12 trace 0.22 trace trace
C22:1, cis-13 1.13 1.71 1.40 133 1.41
TUFAY 26.80 21.95 23.01 2391 23.52
PMixed treatment product: control+L-cysteine 0.2%-+sodium benzoate 0.1%+NaCl 2%-+xanthan gum 0.1%.
PTSFA: Total Saturated Fatty acid.
TUFA: Total Unsaturated Fatty acid.
Table 7. Sensory color of minced ginger during storage for 120 days at 5°C
Storage days Con" A? SBY LcY BY BN® s? X®
0 6.10° 6.85* 6.95° 5.75° 6.70° 6.05° 6.407 7.05*
30 6.80" 6.40° 7.30° 7.40° 6.85? 415" 6.70* 7.25%
60 6.35* 6.20" 7.35* 7.85° 5.30° 3.95° 6.60* 7.65°
90 6.65" 6.30" 6.80* 7.45° 4.60° 410 6.50° 7.65°
120 4,05 6.30* 6.85° 8.20° 2.95¢ 335" 5.30° 5.55°
1)-8): refer to Table 1.
Table 8. Sensory off-odor of minced ginger during storage for 120 days at 5°C
Storage days Con” A? SBY LC? BY BN® s x®
0 5.75° 5.70 5.50° 5.30° 5.70° 5.60° 5.50° 5.65%
30 4.95® 5.35° 4.15° 295° 4.55° 5.60° 4.90° 4.95®
60 4.35% 5.60° 425 3.10° 3.50° 5.20° 4.85%® 4.30"
9% 3.807 5.25° 435" 3.20° 3.20% 4.75* 4.60% 445"
120 3.05° 5.25¢ 420 3.55° 2.55¢ 2.75% 4.20° 4.00°

1)-8): refer to Table 1.
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Table 9. Overall sensory preference of minced ginger during storage for 120 days at 5°C
Storage days Con" A? SBY LC" BY BN® s7 X¥
0 5.90° 5.48® 6.05° 5.08" 5.88° 6.20° 6.08" 5.80°
30 5.38 5.78¢ 488" 3.28° 4.88 525 5.35% 5.03°
60 465 5.48® 470 3.50° 3.93¢ 5.13% 4.95 4.85
90 433 5.25® 443 3.83 3.48° 4.43° 4.65" 465
120 2.73¢ 5.00° 4.63° 393 2.53¢ 3.13¢ 4.38° 3.83°
1)-8): refer to Table 1.
2] A HIIER L, A 120d0] AFspH Ex@E, B tance in certain ginger products. Food Technol., Austral. 21: 570-
= 575 (1969)
a8y (] A} Lo, = o2 38}
g EN | 7P R S BT L, FUA 2. Ministry of Agriculture. Statistics of Crop Productions in 1966. p.
T AE A7l AAsHHA f2A<] Zol7t UEREA] 234, Dongyang Munwha Publ. Co., Seoul (1997)
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