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Quality Characteristics of Yangha (Zingiber mioga Rosc) Pickle with
Soy Sauce during Storage

Myung-Hyun Kim and Young-Sil Han'

Dept. of Food Science and Nutrition, Sookmyung Womens University, Seoul 04310, Korea

ABSTRACT

The quality characteristics of Yangha pickles soaked in different concentrations of soy sauce (0~40%) for 90 days were
investigated. As a result, the pH and sweetness levels of pickles significantly increased with an increasing concentration of soy
sauce in soaking solution (p<0.05). Saltiness was maintained at levels of approximately J1 0.10~0.30%, J2 0.47~0.90%, J3 0.90
~1.60%, J4 1.43~2.30%, and J5 1.77~3.07% during the storage periods. These results show that the saltiness of Yangha pickles
was substantially lower than that of commercial pickles. Total cell number decreased until 45 days, after which it gradually
increased. We observed no visible changes in reducing sugars during storage. The hardness increased with an increasing amount
of soy sauce. J2 pickle (add 10% soy sauce) showed the highest scores for taste, flavor, texture, and overall acceptability.
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Table 1. Formulas of soaking solution of Yangha pickle

Ingredient Sample
(7o) v 2 AK] 14 I5
Water 80 70 60 50 40
Soy sauce 0 10 20 30 40
Vinegar 10 10 10 10 10
Sugar 10 10 10 10 10

Y J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy
sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
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Parameter Condition
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Table 3. Change of pH on Yangha pickle by soy sauce concentration and storage time

Day pH
Sample 0 15 30 45 60 75 90 F-value
J 43940.11°°  3.65+0.01°°  3.64+0.01"°  3.80£0.03°  3.79+0.02°  3.88+0.02°°  3.79+0.01™°
n 435£021%C  3.83+0.01%C  3.79+0.01%  3.87+0.01°C  3.94+0.02°C  3.98+0.02°°  3.96+0.02>C
3 4.48+0.17"%  3.87+0.01°®  3.90£0.01®  3.97+0.01"  3.96+0.02"  4.16+0.01"®  4.04£0.01"" 148294
J4 4.54+0.10"  3.98+0.07**  3.95+0.02*  4.09+0.01°*  4.09+0.02°*  4.13x0.00"*  4.10£0.01°*
J5 420£0.01*  4.00£0.01%*  4.10:0.01%*  4.24+0.02°*  4.13:0.01°*  4.19+0.00™  4.16+0.01°*
F-value 100.4017"

D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
a4 Values with different small letters within a row differ significantly.

AP Values with different large letters within a column differ significantly.

" p<0.001.

Each value is meantS.D. (n=3).

Table 4. Change of saltiness on Yangha pickle by soy sauce concentration and storage time

Day Saltiness (%)
Sample 0 15 30 45 60 75 90 F-value
JY 0.30£0.00"  0.23+0.06  0.20+0.00"  0.20+0.00°*  0.20£0.00F  0.20£0.00"  0.10+£0.00"*
n 0.47£0.12™  0.83£0.06>  0.70£0.00  0.90£0.00°°  0.83x0.06>  0.87+0.06"®  0.83+0.06*"
13 0.90+0.00  1.13£0.06  1.20£0.00°  1.60+0.00°°  1.47+0.06°C  1.50+0.00°°  1.43+0.12*C  5,720.764"
J4 1.43£0.06°  1.70£020®®  1.70£0.00®®  2.30£0.00"  2.17+0.06® = 2.17+0.06™  2.17+0.06""
15 1.77£0.58"™  2.10+£0.00%*  2.50+0.00"*  3.03£0.06"*  2.90£0.00°*  3.07+0.06™  3.07+0.06™*
F-value 248739

D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
T Values with different small letters within a row differ significantly.

AE Values with different large letters within a column differ significantly.

" p<0.001.

Each value is meantS.D. (n=3).
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Table 5. Change of sweetness on Yangha pickle by soy sauce concentration and storage time

Day Sweetnes (°brix)
Sample 0 15 30 45 60 75 90 F-value
JY 5.67+0.07°  6.33x0.58™  8.00+0.00"  7.00£0.00" 11.00+0.00"  9.33+0.58"  10.00+1.00"
12 433+1.15%  8.67+0.58C  8.00£0.00°C  8.00£0.00°° 11.33£0.58° 13.33£0.58" 12.00+1.00*
J3 7.00£0.0028  7.67+0.58®  11.00£0.00" 11.00£0.00®® 12.33+0.58® 14.00£0.00"® 15.33+0.58  460.624™"
J4 7.67+0.58%  9.67+0.58®  12.00+0.00® 11.00+0.00® 13.33+0.58® 14.00+0.00"®  17.00+1.00°®
J5 7.67£0.585%  11.33+£0.58™  14.00+0.00* 13.00£0.00**  15.00+0.00* 17.33+0.58"*  17.00+1.00**
F-value 310.210™

D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5:

add 40% soy sauce.

*"¢ Values with different small letters within a row differ significantly.
AP Values with different large letters within a column differ significantly.

™ p<0.001.
Each value is meantS.D. (n=3).

Table 6. Change in moisture on Yangha pickle by soy sauce concentration and storage time

Day Moisture (%)
Sample 0 15 30 45 60 75 90 F-value
J1 91.08+1.77°*  93.42+0.19°* 90.21+0.17°* 91.82+1.23* 90.47+0.42%* 90.42+0.42%"  90.34+5.37%
2 93.97+0.92°%  92.44+0.72°®  90.08+0.31®  89.40+0.33% 89.64+0.12® 88.37+1.03®  88.43+0.40%
13 94.05+0.24°  90.46+1.15°  88.50+0.48% 87.94+1.13°C  86.66+0.92C 86.39+0.88%  86.55+0.39°  40.181""
J4 90.14+2.19°  88.41x0.41°°  87.25+0.28" 86.50+0.13° 84.54+2.23%" 84.23+0.82"  83.98+0.40°
J5 89.24+0.13%  88.51+0.63"F 85.7740.22°  84.45+0.42°° 84.20+0.50% 81.64+1.39%  81.00+0.75%
F-value 96.476™"

D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
a4 Values with different small letters within a row differ significantly.
A“E Values with different large letters within a column differ significantly.

™ p<0.001.
Each value is meantS.D. (n=3).
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Fig. 1. Changes in hardness of Yangha pickle by soy sauce
concentration and storage time.
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Table 7. Change in reducing sugar on Yangha pickle by soy sauce concentration and storage time

Reducing sugar (mg/mL)

Day
Sample 0 15 30 45 60 75 90 F-value
J 0.92+0.00 0.92+0.00 0.92+0.00 0.92+0.00 0.93+0.00 0.92+0.00 0.92+0.00
2 0.89+0.01 0.91+0.01 0.92+0.00 0.92+0.00 0.92+0.00 0.91+0.01 0.92+0.00
I3 0.91+0.00 0.92+0.00 0.92+0.00 0.92+0.00 0.92+0.00 0.92+0.01 0.92+0.00 4.177
J4 0.91+0.00 0.90+0.01 0.92+0.00 0.92+0.00 0.92+0.00 0.90+0.02 0.91+0.00
J5 0.91+0.00 0.91+0.00 0.92+0.00 0.91+0.00 0.92+0.00 0.92+0.00 0.91+0.00
F-value 3.931

1) JI: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.

Each value is meantS.D. (n=3).
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Fig. 2. Change of L, a, b value on Yangha pickle by soy
sauce concentration and storage time.
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Fig. 3. Change in L, a, b value on Yangha pickle soaking
solution by soy sauce concentration and storage time.
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Table 8. Change in total cell of Yangha pickle by soy sauce concentration and storage time
Day Total cell (log CFU/mL)
Sample 0 15 30 45 60 75 90 F-value
Jv 441+1.16"  3.49+40.02°F  3.46+0.02°  3.2240.06™  3.47+0.02*  3.56+0.09°*  3.66+0.04°
2 4.424035®  3.6240.07" 3212006  3.01£0.01"  322+0.02®®  329+0.01°®  3.32+0.02%F
13 4.19+0.01**  3.45+0.04°*  3.1740.04%*  3.10£0.02"™  3.81+0.07**  3.71+0.04"*  3.71£0.04**  207.471""
14 42440028 321020  3.1240.30  2.94+£0.04"  3.01£0.09  3.7240.04°®  3.72+0.04°
J5 42140.01°°  3.16+0.12°C  2.98+0.24°C  2.98+0.03°  2.86+0.14°  3.03+0.02°C  3.07+0.02*¢
F-value 52.505™"
D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
*7¢ Values with different small letters within a row differ significantly.
AF Values with different large letters within a column differ significantly.
** p<0.001.
Each value is mean+S.D. (n=3).
G55 oA e Fae S/NEd 7 15"‘031 1 o]% g A7V @it o) 929 #ed 54 A% Ta-
ke 73S HthHan GI 5 2009). AFHEL 43 % ble 99 YERATE 9F9] ZeHd W& A5 EE 10, 200H
et &/do] Yo wet Fagre 78k AL’X]Oﬂ e oA &g, A2Add Fert =%, 30, 4001 10, 20
T 3] At Lee HY 5 2015). 714 #HolA & % el vlgl] 2], B3, 153 dS A8 thKim
T57F AR gAl S8k e S Hof & Oﬂ?ﬂr SC 5 2002). AE21EQ 1, D7, 13| 7 2 F
H] 223t A 8-S B THChoi SA & Cho MS 2012). T8 & &4 71X S 719Kt o 7|50 9| ekl 512 zeHe] 7|
o = Al wel 20¢ & 30Y o] F A4sha, oA UE AAER vEo] &9 o]§ HYE I Z8A
S7keto] 2 AT} w3 fEl-S HIthLee SH & Kang  ©] S7ETHKim SC 2002). 92, A, <k gt w3t 27 A
KM 2015). 3 Zo] A% A&l v pHeol Aol 9] Wl 71328 74 7S HEH O R A Hr| Ao A
3 PR Aale] HAsId vty ddE &t 9 F2 v Ak, A9 A 3 e
o A2 Y Hrbee] SUFSE 712t wolA Jio]
9. =4} 622 7V =2 A4E Witk uk2 157 7P Wk,
Table 9. Sensory score on Yangha pickle by different soy sauce concentration
Sensory characteristics
Sample 1
Appearance Color Flavor Taste Pungency Texture Overa. .
acceptability
nv 6.10+1.60° 6.20+1.55" 4.80+1.62% 4.90+1.79* 4.30+1.89 4.90£1.37° 5.40+1.65%
p) 5.30+0.95% 5.10+0.99° 5.40+1.17° 5.20+1.03° 4.70+1.06 5.20+0.79° 5.70+0.67°
3 4.40+1.17° 4.30+1.34% 5.20+1.23% 4.80+1.03° 4.40+1.07 4.50+0.97° 4.80+0.42°
14 3.10+0.88° 3.40+0.70% 4.00+1.05™ 4.10+1.29® 3.90+1.29 3.60+0.84% 3.604+0.52¢
J5 2.60+1.07° 3.00+0.82¢ 3.70+1.57° 3.30+1.25 4.00+1.83 3.10+1.45° 2.804+0.92¢
F-value 15.90™ 13.22™ 3.04" 3.40" 0.48 6.29™" 16.92™

D J1: add 0% soy sauce, J2: add 10% soy sauce, J3: add 20% soy sauce, J4: add 30% soy sauce, J5: add 40% soy sauce.
24 Means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

seokok

* p<0.05, " p<0.001.
Each value is meantS.D. (n=3).
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