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Pouch-type Konjac jelly manufacture and quality characteristics of
jelly-containing vinegar drinks
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Abstract The quality characteristics of jelly-containing vinegar drinks were divided into three stages in this study. The
jelly, which differs from the contents of the vinegar drink, sharply decreased the pH. After sterilization, hardness was
significantly decreased, and the formulation was not maintained, which was considered the effect of low pH and high total
acidity of vinegar drinks. Different experiments confirmed that pH and sterilization heating conditions were the major
quality variables for gelation as both sodium citrate content and jelly hardness were correlated before and after sterilization.
The hardness of the jelly, which differs in gel content, correlated with the increase in gelation content both before and
after sterilization. Therefore, considering the spout jelly of a vinegar drink, pH of 3.5-3.7 and a content of glucomannan
and caragenane mixed gel were considered appropriate to match the product's sensory properties.
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Table 1. Formulation of jelly products with different rations of
vinegar beverage

Group”
Ingredients (%)
Control VB5 VB10 VBIS VB20

Vinegar beverage 0 5 10 15 20
Allulose 15 15 15 15 15
Fibersol 2-L. 5 5 5 5 5
Carrageenan 0.2 0.2 0.2 0.2 0.2
Glucomannan 0.2 0.2 0.2 0.2 0.2
Erythritol 2 2 2 2 2
Water 776 726 676 626 576

Total 100 100 100 100 100

UControl, vinegar beverage 0%; VBS, vinegar beverage 5%; VBI0,
vinegar beverage 10%; VBI1S5, vinegar beverage 15%; VB20, vinegar
beverage 20%

Table 2. Formulation of jelly products with different trisodium
citrate

Group"
Ingredients (%)
Control VTO.1 VTO0.2 VTO0.3

Vinegar beverage 20 20 20 20
Allulose 15 15 15 15
Fibersol 2-L 5 5 5 5
Carrageenan 0.2 0.2 0.2 0.2
Glucomannan 0.2 0.2 0.2 0.2
Erythritol 2 2 2 2
Trisodium citrate 0 0.1 0.2 0.3
Water 57.6 57.5 57.4 57.3

Total 100 100 100 100

DControl, trisodium citrate 0%; VTO.1, trisodium citrate 0.1%; VT0.2,
trisodium citrate 0.2%; VT0.3, trisodium citrate 0.3%

Table 3. Formulation of jelly products with different gellant

Group"
Ingredients (%)
VBJ0.2  VBIJ0.3 VBJ04  VBJO.5

Vinegar beverage 20 20 20 20
Allulose 15 15 15 15
Fibersol 2-L 5 5 5 5
Carrageenan 0.1 0.15 0.2 0.25
Glucomannan 0.1 0.15 0.2 0.25
Erythritol 2 2 2 2
Trisodium citrate 0.2 0.2 0.2 0.2
Water 57.6 57.5 574 573

Total 100 100 100 100

YVBJO0.2, carrageenan 0.1%+glucomannan 0.1%; VBJ0.3, carrageenan
0.15%+glucomannan 0.15%; VBJO0.4, carrageenan 0.2%+glucomannan
0.2%; VBJO0.5, carrageenan 0.25%+glucomannan 0.25%
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Fig. 1. Procedures for added vinegar beverage jelly products.
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Table 4. Sugar content, pH, total acidity of jelly with different rations vinegar beverage

Group"
Variables F-value
Control VB5 VB10 VBI15 VB20
Sugar contents ("Brix) 13.47+0.05™ 16.4+0.05° 17.2+0.08¢ 19.0+0.08° 20.7+0.05¢ 3808.167"""
pH 6.19+0.01* 2.84+0.01° 2.73+0.01°¢ 2.70+0.01¢ 2.67+0.01° 3808.167"""
Total acidity (from acetic acid) 0.05+0.01* 0.16+0.01° 0.34+0.01° 0.47+0.01¢ 0.61+0.01° 906.640™"

YControl, vinegar beverage 0%; VBS, vinegar beverage 5%; VBI10, vinegar beverage 10%; VBI15, vinegar beverage 15%; VB20, vinegar beverage

20%
IValues are meant SD. ***p<0.001

9a-e means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test. “continued"

Table 5. Variation of texture profile of jelly according to the content of vinegar beverage before sterilization

TPA.I) Group” F-Value
aftractions Control VB5 VBI10 VBI5 VB20
Hardness (N/m’) 3.6740.5x10°  3.3+0.6x10* 2.3+0.3x10% 1.8+0.2x10% 1.5+0.2x10° 37.786% %
Cohesiveness 0.50+0.05 0.48+0.03 0.48+0.04° 0.5240.06" 0.50+0.05° 1.078
Adhesiveness (J/m’) 5.9+1.4x10" 7.2+1.6%10% 8.4+1.5x10 5.9+1.1x10" 5.8+1.1x10* 5.000%*

DTexture profile analysis

IControl, vinegar beverage 0%; VBS, vinegar beverage 5%; VB10, vinegar beverage 10%; VB15, vinegar beverage 15%; VB20, vinegar beverage

20%

9Values are meantSD. *#p<0.01 and ***p<0.001
)

a-c means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 6. Variation of texture profile of jelly according to the content of vinegar beverage after sterilization

TPAI) GrOupZ’
. F-value
attractions Control VBS VB10 VBI5 VB20
Hardness (N/m?) 45:049%10%  3.3+£0.5x10% 1.8+0.2x10% 1.2£0.2x10% 1.0£0.1x10% 138.359%**
Cohesiveness 0.47+0.03° 0.55+0.07° 0.5420.05° 0.58+0.05° 0.57+0.04° 4.550%%
Adhesiveness (J/m’) 6.2+1.7x10" 5.9+0.3x10" 5.4+1.6x10° 4.9+1.6x10" 4.7+1.4x10° 0.731

DTexture profile analysis

IControl, vinegar beverage 0%; VBS, vinegar beverage 5%; VB10, vinegar beverage 10%; VB15, vinegar beverage 15%; VB20, vinegar beverage

20%
9Values are meantSD. *#p<0.01 and ***p<0.001
Ya-d means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 7. Sugar content, pH, total acidity of jelly with different rations trisodium citrate

Group”
Variables F-value
Control VT0.1 VT0.2 VT0.3
Sugar contents (°Brix) 20.7+0.052® 20.7+0.05* 20.7+0.05* 20.7+0.05° 0.000
pH 2.67+0.01* 3.19+0.01° 3.57+0.02° 3.84+0.01¢ 4353.714%***
Total acidity (from acetic acid) 0.61+0.01* 0.61+0.01* 0.61£0.01* 0.61+0.01* 0.000

DControl, trisodium citrate 0%; VTO.1, trisodium citrate 0.1%; VT0.2, trisodium citrate 0.2%; VT0.3, trisodium citrate 0.3%
»Values are mean+SD. ***p<0.001
Ya-d means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 8. Variation of texture profile of jelly according to the content of trisodium citrate before sterilization

TPA? Group” F-value
attractions Control? VTO.1 VT0.2 VT0.3
Hardness (N/m?) 1.560.29x10° 2.2+0.59x10% 2.7+03x10% 3.3£0.2x10 35.976%*+
Cohesiveness 0.5020.05° 0.47£0.06° 0.42+0.03¢ 0.4020.06¢ 7.957%+
Adhesiveness (J/m’®) 5.84+1.1x10° 9.242.0x10° 6.1+1.9x10° 5.941.1x10° 8.5200%#%

DTexture profile analysis

IControl, trisodium citrate 0%; VTO.1, trisodium citrate 0.1%; VTO0.2, trisodium citrate 0.2%; VT0.3, trisodium citrate 0.3%

Values are meant SD. **p<0.01 and ***p<0.001

Ya-d means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Table 9. Variation of texture profile of jelly according to the content of trisodium citrate after sterilization

TPA” Group” F-value
attractions Control VTO0.1 VT0.2 VT0.3
Hardness (N/m?) 1.0+0.29x10% 1.5+0.8x10% 2.3+0.3x10% 2.7+0.2x10% 129.802%#*
Cohesiveness 0.57+0.05" 0.51+0.02 0.45+0.03" 0.48+0.05" 7.299%x
Adhesiveness (J/m?’) 4.7+1.4x10° 72+1.3x10° 4.5+0.7x10° 4.9+0.8x10° 9,729

DTexture profile analysis

IControl, trisodium citrate 0%; VTO.1, trisodium citrate 0.1%; VTO0.2, trisodium citrate 0.2%; VT0.3, trisodium citrate 0.3%

Values are meantSD. **p<0.01, ***p<0.001

Ya-d means in a column by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Fig. 2. Photo of jelly before and after sterilization according to the content of gellant. left: Before sterilization VBJ0.2, VBJ0.3, VBJ0.4,

VBJO0.5; right: after sterilization VBJ0.2, VBJ0.3, VBJ0.4, VBJ0.5

Table 10. Variation of texture profile of jelly according to the content of gellant before sterilization

TPAD Group?
. F-value
attractions VBJ0.2 VBJO.3 VBJ0.4 VBJO.5
Hardness (N/m?) 2.4+0.29x10% 2.4+0.3x10% 2.7+£0.3x10% 3.3£0.2x10% 19.472%%%
Cohesiveness 0.4120.02% 0.44+0.05° 0.42+0.03® 0.39+0.03° 2.877
Adhesiveness (J/m?’) 4.2+1.4x10° 1.1£0.2x10% 6.1£1.9x10 8.5+0.8x10° 33.980%**

DTexture profile analysis

PVBJO0.2, carrageenan 0.1%+glucomannan 0.1%; VBJ0.3, carrageenan 0.15%+glucomannan 0.15%; VBJ0.4, carrageenan 0.2%+ glucomannan

0.2%; VBJO.5, carrageenan 0.25%-+glucomannan 0.25%
SValues are mean£SD. ***p<0.001

Ya-c means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test. “continued”

Table 11. Variation of texture profile of jelly according to the content of gellant after sterilization

TPA.I) Group” F-value
attractions VBJO.2 VBJO.3 VBJ0.4 VBJO.5
Hardness (N/m?) 1.1£0.29%10% 1.3+0.2x10% 2.3+0.3x10% 2.9+0.3x10% 87.974%%+
Cohesiveness 0.52+0.05° 0.51£0.02° 0.45+0.04" 0.50+0.07* 0.861
Adhesiveness (J/m’®) 5.541.3x10° 9.1+1.9x10° 4.5+0.7x10" 7.7+1.8%10° 15.163%**

DTexture profile analysis

2VBJ0.2, carrageenan 0.1%-+glucomannan 0.1%; VBJ0.3, carrageenan 0.15%-+glucomannan 0.15%; VBJ0.4, carrageenan 0.2%-+glucomannan 0.2%;

VBJO0.5, carrageenan 0.25%+glucomannan 0.25%
JValues are meant SD. ***p<0.001

Ya-c means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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AR A0E g9-x] Agldre] RAFe 44S e
the A3l AR Aotz Bz

o oF
] |
B ATl AxeEst $4E Aele] FASA] Bl
2SR I, TOIUES 9%, A 2l weh 3u
of v AzTRel whe AaaFel olsiehd 54e ATy
. Az erel HEe 9 Ak AxoRe ¥Uol &

o
FE pHE F43] Yoy A e 247 A vy Ax
(hardness)”} @3] SolA] Aol FAHA] 3ttt ol= pHS
F2 AR YFgoa Ho Xt} AEREAQ] FAMUEE
9] s 23 Ad A3 pHE FONMNUEFS H) &
9] Z7he AaAF BE FAMMUERS] s Al A=
(hardness)= FA4AAE Hlow A 34 & Age AdET
% (hardnessy= YWobA pHe} At 718 7o) Aste] 4 F
8 Wrde RIS Ao s gEe A A=
(hardnessy= A7 B% AskA| A7t sheke] S7ke} A
£ Bt mEA 2S5 A99E AdS IHT o A
= A5 HA4d 192 4 JEE pH 3537, FFIE 7
g7de] &3 e 04-0.5%7F Fdsitta AgEt
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