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ABSTRACT

The short shelf-life of the 7-day problem of grass jelly in syrup products has been
seriously concerned by the small business operators who are the local food producers.
Hence, this research was aimed to investicate the effects of thermal processing
(pasteurization) and food additives on the shelf-life of grass jelly in syrup products. Grass
jelly extracted solution was prepared from jelly grass and split into 7 portions and kept in
fridge until usage for further treatments. These 7 portions were processed to achieve the 7
grass jelly samples of control, sodium benzoate and sodium sorbate added in grass jelly
pulp at 500 ppm (J500), sodium benzoate and sodium sorbate added in syrup at 500 ppm
(5500), glycerol added in grass jelly pulp at 2.5% (G2.5) and 3.5% (G3.5), and pasteurized at
100°C for 10 minutes (H10) and 20 minutes (H20). Later, samples were stored at 4 °C for 28
days with the interval of 7 days for quality assessments. The results revealed that every
experimental sample sets showed reductions of L*-a*-b*-values, pH, and TSS when stored
for a long period of time while the a, presented increasing after 7 days and gradually
decreased after 21 and 28 days of storage, respectively. The texture profile analysis (TPA)
(Hardness, cohesiveness, springiness, adhesiveness, chewiness, gumminess) were analyzed
and the results showed that most of the experimental samples presented the increasing
trends from day O to day 14 followed by gradually decreased from day 14 to day 28.

Considering the microbial quantity criteria for shelf-life assessment, the total microbial
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amount must not exceed than the standard of grass jelly products (Thai Industrial
Standards Institute (157/2547)). This study observed that the control sample had a shelf-life
of 7 days, while the J500, S500, G2.5, and H10 samples could be stored for up to 14 days.
Furthermore, the G3.5 and H20 samples had the longest shelf-life at 4 °C of 21 days. To
conclude, it could be suggested that applying the glycerol for 3.5% and thermal processing
of pasteurizing grass jelly in syrup at 100°C for 20 minutes could extend shelf-life of the
grass jelly in syrup product for up to 21 days at 4°C or 3 times longer when comparing with
the traditional practice. These observations could assist the small business operators the

valuable chance to expand the market as well as to enhance the profit.

Keywords: Grass Jelly; Pasteurization; Food Additive; Shelf-life
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1. wash the dried grass jelly

W

2. Add sodium carbonate during boil with the dried grass jelly, boil for 10 hours

_______________________________________ ] U

Add sodium benzoate

3. keep cool

)

4. Filter out only the juice

<

5. Divide the grass jelly juice into refrigerated bags

___________________ !

6. Bring the grass jelly juice divided into 10 kgs per bag to a boil. Slowly add

and sodium sorbate

the starch solution and stir constantly. Continue to boil for 10 minutes.

U

7. Pour thickened grass jelly into tray

e . 1y

Add sodium benzoate

8. allow the grass jelly to set

$

9. Dice into pieces

and sodium sorbate

S A 5 P
U il G25 | I G35 | |
~~~~~~~~~~~~ i 10. Mix with sugar : i P

i T I

11. prepare syrup j> 12. Pack grass jelly pieces mixed with syrup ! heat at 100 degrees

<

13. seal  frmmrmimrmimeme= >

iy

Celsius to sterilize for
10 and 20 minutes

14. Refrigerate at </= 4 degrees Celsius D .

<

15. shelf-life study

Figure 1 Research Diagram
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NAN13IY
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NENTIATIEIRAE L* a* b* vesmandasianfeluiidoussninenisfivsneidunan 28
Fu figauvind 4 °C wuih ynafiegmnassdianusingiuds Wefinnsanmuadluszuy L* a*
b* elsuduiudnuniiang L wansmenndudsdnieu uideifusnwunutu ad L fuwnldy
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(Table 1) M3iUAsuuUatAnd A1 pH uag A1 TSS denndesfiuruidevesunutbuazany (2562) [4]
namie Amidntuidesmniasueia wu uwiu ‘v‘h‘uﬁﬁ%aﬁwiNLLé’aﬁﬂﬁLﬁma'ﬁaymaﬁﬁw
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Maillard reaction uaztindeuniinnns caramellization uanmﬂuﬂgﬂ3&11@@%1@%%&Lmuuumaﬂm
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Gumminess vawandauaia1feluiden Tnud1 Gumminess Ban azuansdavaiinumien
wnieredddndinulunsiagannn wisldiidoafounnioenuavaiunsanauld (1] A1
Adhesiveness Springiness Cohesiveness aznuinaniiuuliiuiintu Sainsdamenfumnniu
Tu¥udl 0-14 uazanasluiuil 28 FsaenndosiuAUSinanisase (a,)

Table 1 L* a* b* values of Grass Jelly in Syrup Products during 28 days storage

Storage Time (days)

Treatments
0 7 14 21 28
L*
Control 8.42+020""° 6284013  4.14+006"  3.25+0.08  236+0.10"
cns bAB aAB aAB aD
1500 7.66+0.81 4.93+0.43"°  2.19+0.14 2.46+0.09 2.71+0.05
$500 8.16+0.68"" 5574044  298+020°  3.08+0.06  3.1940.26"
cns bAB aBC aB aCD
G2.5 7.70+0.76 514+0.44”"°  258+0.14 2.59+0.13 2.61+0.12
G35 755:068"°  513+053”° 2712042  260+027"° 2484014
H10 7512061"" 52040287  296+029°  2.49+0.15™° 2.02+0.02"
H20 7354071 4.76+030°  217+006"  2.29+0.03"  2.41+0.07"
a*
Control 28240.15"" 2124008  1.414001”"° 1.332004™" 1.24+0.08"
1500 228:0.71™"  1.87x029"" 1.46+0.13""° 139+007" 1314005
$500 262+0.49™  210+028™ 15740107 158+0.06"°  1.59+0.01"
G25 2304063  1.85+034"" 135:006"  159+0.08"°  1.82+0.10™°
G3.5 2102064  1.87+031""  1.65:0.07°  1.61+006"  1.56+0.07"
H10 2.18+0.44™ 1944026 1.69+0.13" 1732003  1.7740.14°°
H20 210+050™ 1814025 152+0.00”° 1662008 1.7940.13"
b*
Control 10.19+0.11°  6.4120.07"° 2624007  23440.06"  2.05+0.05"
1500 10.1320.28"  6.20+0.14"  226+0.03”  207+005”  1.87+0.13"
$500 10.3320.15™°  6.46+0.06"  2.59+0.05° 2594006  2.60+0.07"
G2.5 10192031 6.28+0.117°  2372011"°  2554009"° 2712007
G3.5 9.9640.26™  630+0.11"° 2644020  2.53x0.16°  2.41+0.12°
H10 9.9940.06™  6.43£007"°  2.86+0.16"  2.85+0.07"  2.84+0.04°
H20 10.13+031"  6.3120.11”° 2484009 2524009  255+0.11°°"

Note: Letters ** in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.
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Table 2 Texture values of Grass Jelly Products during 28 days storage

Storage Time (days)

Treatments

0 14 28
Hardness (g)
Control 278.99+82.72"° 773.56+30.38"" 1017.56+70.10°
1500 441.70+228.98"" 793.37+211.80"" 635.55+105.42""
S500 634.27+13.30" 894.28+356.17"" 465.21460.75"
G2.5 555.48+110.847" 728.96+62.81"" 1181.27+103.51™
G3.5 543.99+282.36" 1021.92+313.79™ 968.28+33.01"
H10 546.18+2.65"" 450.18+26.41"" 616.92+7.19"
H20 249.04+58.19" 1036.64+97.46" 883.84+94.90"
Adhesiveness (g.sec)
Control 5.81+3.30" 1.54+2.43™" 48.28+27.95"
1500 21.67+ 26.07"" 3,10+ 2.77" -10.83+ 3.81°
$500 -38.70+ 17.15" -23.31+ 30.85 " 8.66+ 1.52"
G2.5 17.97+3.43"° 3.55+3.63 " 7.99+4.62°"
G35 12.73+6.36"" 20.11+7.58"" -14.50+2.20"
H10 13.89+3.99™° 2.42+2.72"" 2.42+3.05"°
H20 -5.60+0.00™ 16.66+11.32™ 3.95+2.70™
Springiness
Control 0.14+0.02"" 88.78+5.98"° 0.960.04""
1500 0.18+0.01% 90.12+9.09™° 0.9620.00""
S500 0.15+0.00"" 95.91+1.27" 0.90+0.86""
G2.5 0.14+0.01" 78.07+0.05" 0.97+0.03""
G3.5 0.14:0.01" 90.18+0.89"° 0.9120.09""
H10 0.14+0.00™ 84.16+7.63"" 0.89+0.12°"
H20 0.1620.00"" 90.28+0.85"° 0.97+0.03"

Note: Letters ** in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.
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Table 2 Texture values of Grass Jelly Products during 28 days storage (Continue)

Storage Time (days)

Treatments

0 14 28
Cohesiveness
Control 0.16+0.00" 0.74+0.06™" 0.71+0.00™°
1500 0.21+0.01" 0.77+0.06™" 0.80+0.02"
500 0.16+0.02™" 0.72+0.05"" 0.75+0.00""
G25 0.15+0.01" 0.73+0.02"" 0.7140.07""
G3.5 0.16+0.01" 0.70+0.05™ 0.61+0.01™"
H10 0.17+0.00™" 0.78+0.00"" 0.75+0.00"
H20 0.16+0.03"" 0.71+£0.09"" 0.73+0.08™°
Gumminess
Control 43.65+13.61"" 567.89+26.12"" 717.93+52.52°°
1500 90.42+49.61°" 600.01+115.98™" 502.15+67.93""
500 101.61+14.73"" 631.43+208.25 " 346.73+44.61”"
G2.5 81.96+12.64"" 532.11+57.75"" 844.67+154.37"
G35 81.59+38.13™" 705.92+172.69" 589.91+28.48"°
H10 88.68+1.96™" 3515842067 463.71+64.40""
H20 39.15+16.87" 728.00423.65" 641.31+2.81"°
Chewiness
Control 6.30+2.60"" 503.40+10.76"" 687.63+77.60°
1500 15.86+8.19°" 535.42+50.00"" 483.79+65.92™"%
500 16.86+2.29°" 606.89+207.74" 310.38+61.46
G2.5 11.7422.99™" 415.37+44.83"" 812.79+123.13"
G3.5 11.21+4.30™" 637.37+162.05" 534.41+77.67" "
H10 11.77+0.20™" 295.08+9.42"" 406.48+1.97""
H20 6.18+2.85"" 657.70+27.53" 618.09+22.94°"

Note: Letters *“ in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.
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Table 3 Total soluble solid values (°Brix) of Syrup in Products during 28 days storage

Storage Time (days)

Treatments
0 7 14 21 28

Control 30.37+0.12"  22.67+0.02°7 22.70+0.10"  22.62+0.08"" 22.53+0.06"
1500 34.37+0.12""  21.90+0.05"  22.00+0.10"  21.68+0.10"  21.37+0.12”"
S500 34.37+0.12""  22.30+0.02°  22.67+0.06"  22.50+0.00°° 22.33+0.06"
G2.5 34.37+0.12™"  22.10+0.09°  22.17+0.15"  22.23+0.26"°  22.30+0.40°
G3.5 34.37+0.12°"  22.57+0.03°  22.77+0.15"°  21.37+0.08"C 21.97+0.06"
H10 34.37+0.127°  23.40+0.09°7  23.50+0.20°  23.30+0.17°C  23.10+0.20"
H20 34.3740.12™°  23.09:0.08"  23.57+0.06  23.33+0.03"  23.100.00"

Note: Letters ** in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.

Table 4 Water activity values of Grass Jelly Products during 28 days storage

Storage Time (days)

Treatments
0 7 14 21 28

Control 083+0.01"  090+0.01"° 097£0.01"  096+001"  095+0.01"
1500 084+0.01”°  099+0.01"  099+0.00° = 098+0.00°  0.98+0.00°
500 083+0.01”  099+001"  099+0.00"  0974000"  0.97+0.00"
G2.5 0.85+0.01°°  0.90+0.01"  0.99+0.00°  098+0.00°  0.97+0.00"°
G35 0.86+0.00°  085:001"  099+0.00°  098+0.00°°  0.97+0.00"

aC bC cAB bcB bAB
H10 0.86+0.00°  0.97+0.03  0.99+0.00 0.98+0.00 0.97+0.01
H20 0.86+0.00° 0994001  098+0.01°"®  09740.01°®  0.9720.01"

Note: Letters *“ in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.
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Table 5 pH values of Grass Jelly in Syrup Products during 28 days storage

Storage Time (days)

Treatments
0 7 14 21 28

Control 850+0.11™"  850+0.08"  849:0.09"  829+0.05"  8.09+0.02"
1500 8.46+0.08™ 835:001"  825+0037  817+0.01°  8.10+0.01"
S500 8.47+0.03" 838+0.04"  830+0.06"  7.79+0.05"  7.28+0.05"
G2.5 8.50+0.03™ 852+0.01°  848+0.05°  7.93+0.02”"  7.37+0.06"
G3.5 8.43+0.06""" 8.49+0.05°  854+0.06°  8.43+0.04"  832+0.09™
H10 851+0.03™  850+0.01°  848+0.01™°  850+0.10"  8.56+0.19"
H20 8.43+0.13™ 8. 44+o 07" 844+0.04"  839:0.03"  8.34+0.03"

Note: Letters ** in the same row and " in the same column differ statistically significantly (p<0.05)

in storage time and treatment, respectively. " indicates no statistically significant difference.
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Table 6 Total microorganisms and Yeast/Mold of Grass Jelly in Syrup Products during 28

days storage

Storage Time (days)

Treatments

0 7 14 21 28
Total microorganisms (CFU/g)
Control ND 2.5x 10° 12x10°  1.0x10°  9.1x 10’
1500 ND 3.4 x 10° 03x10°  10x10° 28x10°
S500 ND 1.1x 10° 02x10°  1.0x10° > 10°
G2.5 ND 1.2x10° 11x100  10x10  >10°
G3.5 ND 45 56x10°  1.0x10°  9.1x10
H10 ND 14x10° 10x10°  1.0x10°  12x10'
H20 ND 10 10x100  10x10°  35x10°
Yeast and Mold (CFU/g)
Control ND 56 98 163 227
1500 ND 66 120 222 285
S500 ND 45 115 201 272
G2.5 ND 33 88 106 125
G3.5 ND <10 31 97 118
H10 ND 23 104 154 215
H20 ND <10 a4 91 113

*ND : Not Detected
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