
 
 

UNIVERSITI PUTRA MALAYSIA 
 

PRODUCTION AND OPTIMIZATION OF CHEWY MULTIVITAMIN FROM 
FISH GELATIN 

 

 
 
 
 
 
 
 
 
 

NOR WAHIDA MOHAMAD ROSLAN 
 
 
 
 
 
 
 
 
 
 
 

lp 
FK 2020 73 



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



40 ---···· -

� 36� 
"" 
= 

t: 32� C. 
� 28E-

= 24 

20 

- ----- -- -� ------ · -o- Boline
Gelatin 

- - ·- • - -- -- ·- ----- __ ,. __ ------ -- __ ., 

9 12 15 

Concentration of Gelatin, % (w/v) 

·---Fish
Gelatin '. 

' 

' . ----- --- - _J 

Figure 4.6 : Gelling temperature(°C) of multivitamin gummy candy solutions at 90°C 

Based on Figure 4.4 to 4.6, there is slightly significant difference of gelling 

temperature (>2) obtained between multivitamin gummy candies that prepared with 

bovine and fish gelatin. The same principle was discussed in the melting temperature 

also applied to the gelling temperature (Taberlet et al., 2017), and since the fish 

gelatin used, which is  from the tilapia source, has nearly the same property as bovine 

gelatin so that their gelling temperature does not show a big significant difference 

(Gudmundsson, 2002). 

Similar to melting temperature, increased concentrations from 9% to 12% 

(w/v) allow the fmmation of bonds at higher temperatures thus gelling temperature 

and G' values also increases. Because during gelling process, the steadily increased of 

G' values analyzed due to the increase in the amount of elastic energy stored, which 

indicates the rapid development of the junction zones and the rapid stabilization of the 

gel network (Sarbon et al., 2013). However, the further increased of gelatin 

concentration did not further increased of G' and G" (Wesolowska-Trojanowsk et al., 

2020) as the results show at I 5% (w/v) concentrations, the gelling temperature were 
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such as the growth of microorganisms (molds, yeasts), stability, texture, organoleptic 

characteristics and shelf life of the food product (Yetim & Kesmen, 2009). In case of 

sugar based confections, moisture content plays a crucial role in determine the quality 

and the stability of the product after storage for a long time. So addition of water in 

formulation is important to maintain the moisture content of final product at 

acceptable level because the water content is also related to the other characteristics of 

gummies such as their gelling and melting temperature, since gummy candies are 

semi-solid food matrixes. 

Table 4.7: The moisture content of multivitamin gummy candies for both type of 

gelatin gels 

Hydrating Concentration of Moisture Moisture 

Temperature (°C) Gelatin, 0/o (w/v) Content,(%) Content,(%) 

(Fish Gelatin) (Bovine Gelatin) 

9 24.17±0.07 22.01±0.04 

70 12 24.25±0.10 21.25±0.19 

15 24.03±0.12 21.93±0.05 

9 25.94±0.13 21.25±0.12 

80 12 24.03±0.09 20.75±0.14

15 23.97±0.15 20.09±0.11 

9 24.35±0.20 21.49±0.08 

90 12 24.21±0.03 21.57±0.04 

15 24.16±0.10 21.19±0.11 
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Based on the result obtained in Table 4.7, the percentage moisture content of 

production multivitamin gummy candies from fish gelatin after 24 hours moulding 

were higher than from bovine gelatin which is around 24-26% and 20-22% 

respectively. The different percentage of moisture content between two gelatin gels is 

due to different nature of gelatin that have different affinity of water. Fish gelatin can 

be considered to have  higher affinity of water compared to bovine gelatin (Stefferud, 

1960). Also as  increasing the concentration of gelling agent from 9% to 15% (w/v), 

the percentage of  moistw-e content in multivitamin gummy candies reveals to be a bit 

decreased because the high concentration of gelatin tend to have physical interaction 

to each other and bound with water more easily. 

The gelatin has the highest affinity for water when mixed with sucrose and 

therefore allows it to maintain its integrity (Burey et al.,2009). Water content in 

formulation aids the gel formation (Yap et al., 2019) can influence the gelatin 

properties, making it glassy, rubbery or viscous by manipulating the temperature of 

the glass transition. Jiamjariyatam (2018) also stated that the moisture content of 

gummy candies should be approximately less than 20% as high percentage of 

moisture content can lead to quality variations of gummy candies such as premature 

crystallization, stickiness, accelerated rancidity, lack of body structure, inconsistent of 

hardness and poor handling of forming (Chugunova et al., 2019). 

Besides, it is important to understand of boiling point elevation during 

manufacturing process to control moisture content of gummy candies which is related 

to the texture of candies (Ergun et al., 20 I 0). This is because even the small amount 

of water content present in food products could influenced the structure and texture of 
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At both deformation levels, the highest hardness was observed for the 

multivitamin gummy candies that prepared with bovine gelatin. There are strong 

correlations were found between gel strength and hardness at both levels of 

compression. The strength of the protein structure of bovine gelatin with higher 

protein content increases the structural bonding of gelatin (Rahman & AI-Mahrouqi, 

2009). The hardness of the gummy candies in Figure 4.8 and 4.9 are greatly 

influenced by the concentration of gelatin from 9% to 15% (w/v). Thus hardness of 

gummy candies prepared with bovine gelatin is relatively harder and become more 

harder as increasing the concentration of gelatin gels. Fish gelatin can be a good 

alternative  when soft gels at low concentration are desired. However, in order to 

produce harder gels at the same degree hardness to gummy candies with bovine • 

gelatin, the concentration of fish gelatin in the gummy candies should be increased. 

Other than that, the hardness of the gummy candies is directly related to the 

moisture content. As the moisture content of gummy candies are reduced, the texture 

changes from soft to hard (Delgado & Bafi6n, 2015). The results from Hani et al 

(2015) also indicated that softening of texture occurred after addition of higher water 

content in the gummy confections. Since, water is well recognized as a plasticiser and 

promotes the breakdown of hydrogen bonds as well as the new formation of hydrogen 

bonds between water molecules and associated gelatin chains. Though the excessive 

amount of gelling agents more likely resulted to gel strengthening effects due to more 

reactive  groups interacting with gelatin gels. 

The difference in hardness between fish and bovine gelatin may be due to 

differences in the intrinsic characteristics of gelatin, such as the distribution of 

78 

@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



0.94 
0.92 
0.9 

0.88 

·-1-I-7 _______ --·-··--···-- -···· ·- ... ---· 

� 0.86 

·& 
= 
·c 
Q, 

Cl) 

0.84 
0.82 · .. i 
0.8 ·- -;

o.78 --1
I 0.76 -- I 1

0.74 
0.72 ' 
0.7 - 1 

i ----------- I- - -----------•------------
�-----=J 

··1 

··-···-·i
I 

-··-- ·\
! 

·----- _ /
·--1
·- ··- l

1 
·--,--------

-
-- I

---· 
I 

---1 
---- ··-·· i •• ---

9 12 15 
Concentration of Gelatin, % (w/v) 

__ GJ B_70 

- ■ B_80

- ■ B_90·

I 
I 

! 
- J 

Figure 4.11: Springiness of multivitamin gummy candies using bovine gelatin at 70°C, 

80°C and 90°C 

The springiness of multivitamin gummy candies for both kind of gelatin gels 

are close to each other and highly related to the concentration of gelatin. The results in 

Figure 4.10 and 4.11 show increased the concentration of gelatins would result 

decreased the springiness of the gummy candies since springiness is inversely to the 

hardness. The higher springiness values at 9% (w/v) for both gummy candies may 

requires more mastication energy in the mouth in compared to 15% (w/v) since the 

gummies obtained to be more elastic (Chandra & Shamasundar, 2014). 

Based on result obtained, the springiness values are also considerably related 

to hydrated temperature since the springiness could marginally reduced as the 

temperature increased even though they more highly depend on the concentration. 
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5.2 Recommendation For Future Work 

For the improvement of future work, further analyses on how refrigeration, 

coating, different p ackaging other ingredients might help preserve vitamins in gummy 

candies are needed. This is because the color in all the multivitamin gummy candies 

faded away over time, which was also noticed among the sensory evaluation panelists. 

Since refrigeration is being known to help preserve the quality of food product, thus it 

can be argued whether refrigeration might also preserve multivitamins in gummy 

candies rather than when stored at ambient temperature. Also, what is different 

between the gummy candies in this study and commercial multivitamin gummy 

candies in a store, is that they do not contain any coating. It would be interesting to 

see if coating (for example carnauba wax or beeswax) affects vitamin activity in 

gummy confections. 

Other that that, multivitamin gummy candies should be formulated by using 

different type of sweeteners (isomalt, maltitol and stevia) at different concentration 

with the purpose of decreasing the caloric value of the gummy candies product. Then 

the low calorie of gummy candies were characterized in terms of physical and textural 

properties by using different sweetener in order to evaluate in terms of different 

superiorities. 

105 

@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



Burey, P., Bhandari, B. R., Rutgers, R. P. G., Halley, P. J., & Torley, P. J. (2009). 

Confectionery gels: A review on fonnulation, rheological and structural aspects. 

International Journal of Food Properties, 12(1 ), 176-210. 

Caecar, L. M., Junianto, J., Haetami, K., & Rostini, I. (2019). The effect of 

Osteochilus hasselti (Valenciennes, 1842) bone gelatin addition toward jelly 

candy's preferences level. World Scientific News, 127(3), 139-152. 

Chandra, M. V., & Shamasundar, B. A. (2015). Rheological properties of gelatin 

prepared from the swim bladders of freshwater fish Catla catla. Food 

hydrocolloids, 48, 47-54. 

Chancharem, P., Laohakunjit, N., Kerdchoechuen, 0., & Thumthanaruk, B. (2016). 

Extraction of type A and type B gelatin from jellyfish (Lobonema smithii). 

International Food Research Journal, 23(1), 419. 

Charoen, R., Savedboworn, W., Phuditcharnchnakun, S., & Khuntaweetap, T. (2015). 

Development of antioxidant gummy jelly candy supplemented with Psidium 

guajava leaf extract. King Mongkut 's University of Technology North Bangkok 

International Journal of Applied Science and Technology, 8(2), 145-151. 

Cho SM, Kwak KS, Park DC, Gu YS, Ji CI, Jang DH, Lee YB, Kim SBl (2004) 

Processing optimization and functional properties of gelatin from shark (Isurus 

oxyrinchus) cartilage. Food Hydrocolloid 18(4):575-579 

108 

@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM



@
 C

OPYRIG
HT U

PM


	FK 2020 73 i-14
	FK 2020 73 15-43
	FK 2020 73 44-67
	arif



