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Highlights
® Development of a gel food product from the Tom Jubb Chai menu, designed for
convenient consumption by elderly people with mild dysphagia, while maintaining a
taste profile close to the original dish.
® Adding 1.0% K-carrageenan improved gel texture while preserving sensory quality,

improving the product suitable for elderly individuals with mild dysphagia.

Abstract

This study aimed to develop a ready-to-eat gel food product in retort pouch packaging
from Tom Jubb Chai (Chinese vegetable stew), personalized for elderly individuals with mild
dysphagia. The research was conducted in two phases. In phase one, three prototype
formulations were prepared by varying the proportions of pumpkin, carrot, soft tofu, and fish
to replace 30% (wet weight) of pork belly in the control recipe. Sensory evaluation with elderly
participants revealed that the formulation containing pumpkin (35%), carrot (15%), soft tofu
(20%), and fish (30%) achieved the highest overall acceptability, with taste most comparable

to the control. Proximate analysis showed that this formulation contained 3.82% protein,
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equivalent to approximately 5.7 ¢ per 150 ¢ serving, and provided 45.82 kcal per 100 g, less
than half the energy of the control formula that highlighting its suitability for elderly individuals
who limiting fat and energy intake. In phase two, this formulation was developed into a gel
food by incorporating K-carrageenan at 0-1.5% (w/w) of the liquid portion. The addition of
1.0% K-carrageenan significantly (p < 0.05) improved appearance, texture, chewability, and
ease of swallowing. The gel product (150 g serving) was packed in retort pouches and sterilized
at 121°C for 20 minutes, achieving an Fg value of >3 minutes, sufficient to inactivate
Clostridium botulinum spores. Microbiological tests confirmed compliance with the Ministry
of Public Health Notification No. 355 (2013). The developed gel product demonstrated
potential as a safe, nutritionally balanced, and palatable food for elderly individuals with mild

dysphagia, supporting adequate dietary intake and improved quality of life.

Keywords: Gel food, Dysphagia, Elderly, Retort pouch, K-carrageenan, Tom Jubb Chai

(Chinese vegetable stew)
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Table 1 The ingredients used to replace pork belly in the control formula of Tom Jubb Chai

Ingredients (%)

Ingredients
Control Formula 1 Formula 2 Formula 3

Pork belly 100 0 0 0

Pumpkin 0 40 35 30
Carrot 0 20 15 20
Soft tofu 0 15 20 20
Minced fish 0 25 30 30
Total 100 100 100 100
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NARNANNDIVNT UM INYIFULNYATANEAST A9

1. Incubation test 71 35°C way 55¢C Loy
Compendium of Methods for the Microbiological
Examination of Foods, 5" Edition, 2015, (Chapter 61)

2. Aerobic plate count 35°C way 55°C 1Ay
Compendium of Methods for the Microbiological
Examination of Foods, 5" Edition, 2015, (Chapter 62)

3. Clostricium botulinum ag) Compendium
of Methods for the Microbiological Examination of
Foods, 5" Ediition, 2015, (Chapter 32)

4. Staphylococcus aureus 198 In-house
method WI-TM-10 based on FDA BAM Online,
2016. (Chapter 12)

5. Salmonella spp. 1ag 1SO 6579 -
1:2017/Amd.1:2020
6. N13INUHUNITNAADILALILATIZVI Y OY
ansana

TWUNUNIINAADILUY completely
randomized design (CRD) 9717u 3 g1 8y
N15ATIVAOUNINATEAIN NILAL LATNIY
AUNTE 1WHUNITNARBILUY randomized
complete block design (RCBD) AtAT1giAINL
LLUiUi’JuﬁuaﬂﬁﬂjalgaIﬂaw analysis of variance
(ANOVA) wazi3suifisuAiad oninuunns
1302875 Duncan’s new multiple range test

(DMRT) fiszsumnudosiu 95% (p < 0.05)
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7. 939555u1UIwTuAu
NUIYLAVAITTUTDI5 85554 IRB/IEC

N0.2024/010 Fufiousid 3 Ausnou 2567

SUTRIlAYANENTINNNTISBTITUNSAT YU

Wywd uInedeaeny

HauazIasal
nan1sUssiiun1eussammd e dvasgns
MNIAULUY
Han1sUsEIdun1aUsTamdulave iy
Fuanegnsund (control) LAY EATBINIS
funuy 3 gas Ineua flnmes uasen uaziile
Uan Willdndiuvasusazgnsas Table 1 61
35 9-point hedonic scale i aUszifiunase
Anuanela (Azuuy 9 = vouuniign uas

AvuY 1 = livaunniign) uandlag Table 2

Table 2 Sensory scores of developed and control Tom Jubb Chai

Attributes Control Formula 1 Formula 2 Formula 3
AppearanceNS 7.15+£0.99 7.15+0.75 7.15+£0.59 7.40+0.68
Aroma 7.15°+1.09 6.50°+0.76 6.45°+0.69 6.00°+0.68
Color™ 7.05+1.00 7.10+£0.79 7.05+0.89 7.30+0.66
Sweetness' 6.95+0.89 6.95+0.60 6.85+0.59 6.65+0.49
Saltiness 6.50°+1.00 6.05°+0.60 6.55°+0.51 6.55°+0.51
Overall flavor balance 6.65"°+£0.93 6.30°+0.47 6.75°+0.44 6.40°°+0.50
Tenderness of vegetables™ 6.60+0.75 6.60+0.68 6.55+0.69 6.30+0.47
Overall texture'® 6.50+0.83 6.55+0.76 6.50+0.69 6.20+0.41
Ease of chevvingjNS 6.45+0.89 6.50+0.83 6.45+0.69 6.30+0.47
Ease of swallowing'® 6.45+0.89 6.50+0.83 6.45+0.69 6.30+0.47
Overall acceptability™ 6.75+0.91 6.50+0.69 6.70+0.57 6.50+0.51

Note: Data are presented as mean =+ SD.

The different superscript letters in the same row indicate a significantly different (p<0.05)

NS Not Significant
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WazganIgasn 1 egralideddsy (p<0.05)
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< Y v
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{RevendueIms

NAN1SANY19AUSENOUNILAL]
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naraaeunmA1nIslnrunslud eaduvs

(Y €Y o 1

HaRAuTeNTUAELEndlaY Table 3

Table 3 Nutritional composition and energy of Tom Jubb Chai formulas

Properties Control Formula 1 Formula 2 Formula 3
Moisture (%) 83.37°+0.19 89.03°+0.33 88.59°+0.09  88.63°+0.55
Protein (%) 5.70°+0.00 3.53°0.07 3.82°+0.01 3.81°+0.01
Fat (%) 5.32°+0.05 1.75°+0.07 1.05°+0.01 1.05°+0.02
Fiber (%) 0.64°+0.07 1.90°+0.04 0.76°+0.08 0.59°°40.03
Ash (%) 0.88°+0.03 0.84°+0.01 1.15°+0.03 1.14°+0.01
Carbohydrate (%) 4.04°+0.16 3.00°+0.27 4.65°+0.08 5.00°+0.33
Energy (kcal / 100 g) 85.14°+0.24 44.23°0.31 45.82°+0.44  44.99+0.64

Note: Data are presented as mean =+ SD.

The different superscript letters in the same row indicate a significantly different (p<0.05)
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Figure 1 Appearance of formula 2 with varying K-carrageenan concentrations (A: Control; B: K-carrageenan 0.5%; C: K-

carrageenan 1.0%; D: K-carrageenan 015%)

FRPD 93



NIANTIBUBERAUWAAT U UN 56 atudl 1 u.A. - 0.8, 2569

224 Journal of Food Research and Product Development Vol. 56 No. 1 Jan - Jun 2026

Table 4 Sensory preferences for sterilized gel product (formula 2) based on K-carrageenan

levels
% of K-carrageenan
Attributes
0 0.5 1.0 1.5
Appearance 6.40°+0.88 6.30°+0.80 7.00°+0.65 6.95°+0.39
Aroma'™® 6.35+0.67 6.35+0.67 6.60+0.60 6.50+0.51
Color™ 6.60+0.75 6.60+0.75 6.75+0.55 6.65+0.59
Taste™ 6.85+0.75 6.85+0.75 7.05+0.51 6.95+0.60
Texture 6.55°+0.89 6.70°+0.80 7.30°+0.73 7.00°+0.73
Ease of chewing 6.35°+0.81 6.65"°+0.59 6.85°+0.59 6.607°+0.50
Ease of swallowing 5.85°+0.99 6.35°+0.81 7.25°+0.64 7.10°+0.64
Overall liking 6.35°+0.59 6.60°+0.60 7.25°+0.55 7.00°+0.56
Note: Data are presented as mean =+ SD.

The different superscript letters in the same row indicate a significantly different (p<0.05)

NS Not Significant

Table 5 Effect of K-carrageenan on gel color and texture after sterilization

% of K-carrageenan

Physical properties

0.5 1.0 1.5

L* 40.04+1.51 40.28+1.26 40.16+0.32

Color™ a* 4.27+0.15 4.67+0.23 4.18+0.19
b* 33.65+0.49 33.93+3.23 33.18+0.45
Hardness (N) 22.96°+1.67 39.92°+2.43 60.23°+4.80

Texture profile analysis Cohesiveness™” 0.88+0.07 0.87+0.02 0.83+0.01
Chewiness (N-mm) 0.21°+0.06 0.20°+0.04 0.61°+0.05
Note: Data are presented as mean =+ SD.

The different superscript letters in the same row indicate a significantly different (p<0.05)

NS Not Significant
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Tu Table 6

Table 6 Sterilization of the developed prototype gel food product for the elderly was

conducted at 121°C.

Sterilization condition Time (min)
Come up time 15
Process time 20
Cooling time 20
Sterilizing value (F) 5.0
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botulinum, Staphylococcus aureus W @ ¢
Salmonella spp. HARINA1ILAAILH LI U
AnMensANTNY @u1I0gUsINITIS YUY
a a 4 1 = a a U
aunsdlaegnaliuszdnsnin wassusesaiy

UannN guUDINA NN U 8115698 W W LA

ansaiusneiigungiviedls uasziidoya
Tavuiniseenilanulsuslag (serving size)
dmSundndusiusunauans 150 g Aanslag

Table 8

Table 7 Microbial analysis results complied with the Ministry of Public Health Notification No.

335 B.E. 2556 (2013), Section 3 (1).

Analysis Item Unit Result
Incubation test at 35 °C and 55 °C Normal
Aerobic Plate Count at 35 °C and 55 °C CFU/g None
Clostridium botulinum /g Negative
Staphylococcus aureus /0.1¢g Not detected
Salmonella spp. /25¢ Not detected

Table 8 Nutritional composition per serving size

Component

Per serving (150 g)

Moisture (g)
Protein (g)

Fat (g)

Fiber (g)

Ash (g)
Carbohydrate (g)

Energy (kcal)

132.89

5.73

1.58

1.14

1.73

6.98

68.73
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