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	(9A) Abstract (This has a maximum of 250 words. It contains 1-2 sentences of rationale, followed by objectives, brief methodology, major findings, and implications of impact of the study.)

          The research study, entitled, Adobo in a Bottle: Sensory Evaluation and Product Development Using Natural Souring Leaf Concentrate, can be considered as one of the research initiatives that had systematically analyzed the consumer acceptability, sensory profiles, and shelf stability of bottled adobo formulated with tamarind, libas, and labog leaf concentrates. A total of 100 panelists has conducted quantitative evaluations (each rated each treatment in four dimensions appearance, aroma, taste, and texture on a 9-Point Hedonic Scale). The analysis was done using statistical methods, which alone involves descriptive statistics, One-Way Analysis of Variance (ANOVA).

          Findings revealed that among the three treatments, adobo with tamarind leaf concentrate was the most favored in terms of sensory quality and overall acceptability. General acceptability also differed significantly across all sensory parameters. Shelf-life testing showed that the product with tamarind and libas leaf concentrates remained stable for up to four weeks, while the variant with labog leaves maintained acceptable quality for three weeks. Microbial analysis of the best-performing product confirmed its safety for consumption within the tested storage period.

          Overall the study proves that tamarind leaf extract alone or combined with other souring ingredients can be used to develop a shelf-stable bottled adobo sauce with acceptable sensory profile. The results indicate that natural souring agents could be the ingredients to be incorporated in modern formulations and preservation of food products.

(9B) Keywords Adobo in a bottle, tamarind leaves, labog leaves, libas leaves

	(10) Introduction (This includes the rationale, background of the study, and objectives which are not divided by subheadings. Incorporate at least three (3) reviews) 

          Today, the sector of Filipino food constantly adjusts to the demands of contemporary consumers who want to get innovative, unique tastes as well as identified health benefits. With the growing pace of convenience demands, especially among the working Filipinos who have limited time to put together meals, the need to develop classic dishes into ready-to-open or easy- to-cook without losing authenticity is always greater. There is also a lot of potential to exploit the natural raw materials especially in the diversity of leaves that have been used traditionally in souring and hence a possible realm on product development that may stimulate the local economy by the development of the local resources through a means of adding value to food products.

          This research, Adobo in a Bottle: Sensory evaluation and product development using natural souring leaves concentrate, aims to maximize the integration of three different types of natural souring leaves, namely tamarind, libas and labog, into a conveniently packed Adobo that is bottled, which is perhaps, considered the most revered food dish in the Philippine nation. The use of the souring leaf extracts is a way of bringing out the authentic Filipino taste on one hand, and a source of natural preservative that can potentially extend the shelf life of the product dramatically, meeting both ends of the needs of the consumers, both in terms of authenticity of flavors, and convenience.

          To support the claims of using plant-based extracts, there is literature review on their utilisation to achieve long shelf life and enhancing the flavour of the food system. In the Capiz State University Repository (2018), antimicrobial and antioxidant potentialities of souring leaf extracts have been reported, which are a significant part of maintaining food products in a fresh and microbially safe status. These modern-day academic reviews on clean-label preservation also recommend natural compounds of vegetal origin to be used as the alternative to synthetic additives to meet the sensory and microbial stability criteria (ScienceDirect, 2024). Studies of salted eggs- one of the known forms of processed foods- show the importance of maximising taste, texture and shelf life via natural means and intelligent processing methods (Hou, 1981; IARJSET, 2025).

The Study generally aimed to:
1. determine the sensory qualities of Adobo prepared with three types of souring leaf concentrates tamarind, libas, and labog in terms of appearance, aroma, taste, and texture.

2. Find out the general acceptability of bottled adobo with natural souring leaves concentrates among the three treatements.
3. Evaluate the shelf-life of bottled adobo product under prescribed storage conditioned. 


	(11) Materials and Methods or Methodology 

I. Procedure in the Preparation of Abobo in a Bottle with Natural Souring Leaf Concentrate 

1. Gather all necessary ingredients and materials.
Prepare the souring leaf concentrates (tamarind, libas, labog), pork, and all spices and condiments.
2. Sterilize the glass bottles and lids.
Boil or steam the bottles and lids for 10–15 minutes to ensure they are free from contaminants.
3. Wash and drain the pork thoroughly.
This removes impurities and ensures food safety.
4. Cut the pork into uniform serving-size pieces.
5. Weigh exactly 250 grams of pork for each treatment.
This standardizes the amount per bottle and ensures consistency.
6. Prepare the mixture for each bottle:
In each sterilized bottle, add the following:
· 250g pork
· Whole peppercorns
· Bay leaf
· Sliced ginger
· Whole chili (optional)
· Sugar
· Water (enough to cover the meat but not exceed fill line)
· One type of souring leaf concentrate (tamarind, libas, or labog)
7. Seal the bottles tightly with sterilized lids.
8. Place the filled and sealed bottles into a pressure cooker.
Make sure bottles are spaced properly and supported to avoid breakage.
9. Process the bottles under pressure at 10–15 psi for 45–60 minutes.
10. Allow the pressure to release naturally before opening the cooker.
11. Remove the bottles carefully and let them cool to room temperature.
12. Inspect the seals.
13. Label each bottle according to treatment and date of preparation.
14. Store the bottles in a cool, dry place.


          The sensory qualities and general acceptability of adobo with souring leaves concentrate was evaluated using a 9-Point Hedonic Rating Scale in terms of their appearance, aroma, taste and texture. The evaluation sheet was presented to the members of the advisory committee for final validation, comments, suggestions, recommendations and corrections were incorporated in the final modification in evaluating the three (3) treatments.

          The quality standards, cooking guide, and other IEC materials will be developed and produced. It will be disseminated and distributed to various interested stakeholders.

          The experimental design will be CRD with 3 treatments. The gathered data will be computed using the SPSS and analyzed using Analysis of Variance (ANOVA) at a 0.01 percent level of significance.


	(12) Results and Discussions 

Sensory Evaluation of Adobo using Souring Leaf Concentrates

          The sensory evaluation of Adobo using souring leaf concentrates showed that the product with tamarind leaves concentrate (Treatment C) was the most preferred across all sensory qualities: appearance, aroma, taste, and texture.
Treatment C consistently received the highest mean scores from expert evaluators, indicating superior sensory appeal compared to treatments using labog (Treatment A) and libas (Treatment B) leaf concentrates.

Treatment C was rated as “Extremely Appealing” for appearance (mean = 8.40), “Extremely Pleasant” for aroma (mean = 8.20), “Extremely Delicious” for taste (mean = 8.26), and “Very Much Soft and Intact” for texture (mean = 8.03). Treatments A and B scored slightly lower but were generally described as “Very Much Appealing/Pleasant/Delicious” with mean scores ranging from 7.26 to 8.10 across the sensory attributes.

The overall grand mean for appearance was 7.92, which corresponds to a “Very Much Appealing” description, indicating good overall acceptance. Aroma scores between Treatments A and C were almost equally high, suggesting both contribute pleasant scent profiles to the product. Taste and texture evaluations further confirm Treatment C’s superiority in delivering desirable sensory qualities. Although all treatments were rated positively, Treatment C’s consistently higher scores highlight tamarind concentrate’s effectiveness in enhancing the traditional Adobo sensory profile.

These findings suggest that Adobo prepared with tamarind leaf concentrate is the most favored formulation among the tested souring leaf concentrates. The data support the use of tamarind concentrate as a natural souring and flavoring agent that enhances not only taste but also appearance, aroma, and texture. Nevertheless, the researcher notes potential for further development and refinement to optimize product quality and consumer acceptance.

Table 1. Sensory qualities of Adobo in a bottle with souring leaves concentrate
	
Sensory 
Qualities
	Treatment A
	Treatment B
	Treatment C

	
	MEAN
	AD
	MEAN
	AD
	MEAN
	AD

	Appearance
	8.10
	VMA
	7.26
	VMA
	8.40
	EA

	Aroma
	8.10
	EP
	8.03
	VMP
	8.20
	EP

	Taste
	7.80
	VMD
	7.43
	VMD
	8.26
	ED

	Texture
	7.40
	VMSI
	7.63
	VMSI
	8.03
	VMSI

	QD
	Very Much Liked
	Very Much Liked
	Liked Extremely



General Acceptability of Adobo in a Bottle with Souring leaf Concentrate

The general acceptability evaluation of Adobo prepared with souring leaf concentrates indicated that all treatments were “Liked Extremely” by consumers; however, Adobo with tamarind leaves concentrate (Treatment C) received the highest acceptance across all sensory attributes.

Treatment C achieved the highest mean scores in appearance (8.63), aroma (8.51), taste (8.61), and texture (8.68), demonstrating it as the most preferred souring agent among the three treatments.

Consumers rated all treatments positively in terms of appearance, aroma, taste, and texture, yet tamarind leaf concentrate distinctly outperformed libas and labog concentrates. This aligns with findings by Diallo et al. (2017), who reported that tamarind leaves impart a pleasant, balanced sourness without overpowering other flavors and can be preserved effectively either fresh or dried. Similarly, Conlu (2018) identified tamarind leaf concentrate as the most acceptable souring agent for cooking.

The consistently high scores for Treatment C across all sensory parameters reflect strong consumer preference, indicating the effectiveness of tamarind leaves in enhancing Adobo’s flavor profile and overall appeal. The results support tamarind concentrate’s role not only as a natural souring agent but also as a key contributor to product acceptability and market potential.

These consumer evaluation outcomes reinforce the suitability of tamarind leaf concentrate as the preferred natural souring agent for bottled Adobo, offering desirable sensory qualities that meet consumer expectations. This supports the study’s goal of developing a commercially acceptable Adobo product using natural souring leaf concentrates, with tamarind as the most promising candidate for further product development and marketing.

Table 2 General Acceptability of Adobo in a Bottle with Souring leaf Concentrate

	
Sensory 
Qualities
	Treatment A
	Treatment B
	Treatment C

	
	MEAN
	AD
	MEAN
	AD
	MEAN
	AD

	Appearance
	8.25
	LE
	8.21
	LE
	8.63
	LE

	Aroma
	8.27
	LE
	8.26
	LE
	8.51
	LE

	Taste
	8.38
	LE
	8.22
	LE
	8.61
	LE

	Texture
	8.20
	LE
	8.22
	LE
	8.68
	LE

	AD
	Liked  Extremely
	Liked  Extremely
	Liked  Extremely



The shelf life evaluation of Adobo prepared with souring leaf concentrates demonstrated stable quality attributes when stored at both room and chilling temperatures for up to 30 days.

No changes in appearance, aroma, taste, and texture were observed during the first and second weeks of storage at either temperature. Similarly, by the third and fourth weeks, the Adobo maintained its sensory quality at room temperature, while at chilling temperature, stability was confirmed through the third week.

For room temperature storage, sensory qualities remained unchanged throughout the 30-day period, indicating effective preservation by the souring leaf concentrates. Under chilling conditions, quality attributes were stable at least until the third week, suggesting good shelf-life extension under refrigeration.

These findings suggest that souring leaf concentrates contribute to preserving the sensory qualities of bottled Adobo during storage, thus extending its shelf life. The ability to maintain product quality without deterioration over one month at room temperature and three weeks under refrigeration is significant for consumer convenience and commercial viability.

The shelf life results support the use of natural souring leaf concentrates as both flavoring and preserving agents in bottled Adobo. This enhances product marketability by ensuring sensory quality and safety over practical storage periods, addressing consumer needs for ready-to-eat traditional Filipino dishes with extended shelf stability.
 Table 3 Shelf life of Abodo in a bottle with souring leaf concentrate 
	Variant
	1-2 weeks (molds formation)
	2-3 weeks (molds formation)
	3-4 weeks (molds formation slimy, production of spot)

	Room Temperature
	
	
	

	Adobo with labog leaves concentrate
	
-
	
-
	
+

	Adobo with libas leaves concentrate 
	
-
	
-
	
-

	Adobo with tamarind leaves concentrate 
	
-
	
-
	
-

	Chilling Temperature
	
	
	

	Adobo with labog leaves concentrate
	
-
	
-
	
+

	Adobo with libas leaves concentrate 
	
-
	
-
	
-

	Adobo with tamarind leaves concentrate 
	
-
	
-
	
-




	(13) Conclusions and Recommendations 
Conclusion

Based on the findings of the study, the following conclusions were drawn:
· Treatment C, which utilized tamarind leaves concentrate, consistently outperformed other formulations in terms of sensory qualities, including appearance, aroma, taste, and texture.
· General acceptability results further confirmed that the tamarind leaves concentrate was the preferred souring agent by consumers and expert panels alike. Regarding shelf life, both tamarind and libas leaf concentrates demonstrated the longest product stability, maintaining sensory integrity during storage.

Recommendation 

· Tamarind leaves concentrate should be prioritized as the primary natural souring agent in the production of Adobo and similar Filipino dishes to maximize sensory appeal and product acceptability.
· Future research should explore additional organic and natural souring agents with potential preservative and flavor-enhancing properties to expand the diversity of convenient Filipino food products.
· Detailed nutritional analysis of Adobo products incorporating souring leaf concentrates is recommended to inform consumers about potential health benefits and to support transparent product labeling.
· To ensure product safety, quality, and extended shelf life, manufacturers should implement stringent guidelines on proper handling, storage, and accurate labeling, including ingredient disclosure and expiration dating

	(14) Output (Indicate the specific products, processes or services which the project has produced; quantify when possible.)

Adobo in  a bottle with souring leaf concentrate can be produced and can be commercialized. 


	(15) Technology Transfer Activity Conducted (Indicate the specific products, activity design, processes or services transferred as extension activities)

The product of this study could be one of the sources of extension activities conducted by the University, particularly on the main campus.


	(16) Economic Analysis (This should present the direct cost of project implementation, expenses in the production of technology, revenues generated from technology produced, return on investment (ROI) and payback period.
	
	
	
	
	

	Qty.
	Unit
	Description
	Value
	Remarks

	100
	grams
	Wild sour
	15.00
	purchased

	100
	grams
	Tamarind
	15.00
	Purchased

	100
	grams
	Libas
	15.00
	Purchased

	250
	grams
	Pork
	75.00
	Purchased

	1
	Piece
	Bay leaf
	1.00
	Purchased

	1
	gram
	Pepper corn
	1.00
	Purchased

	2
	grams
	Ginger
	2.00
	Purchased

	1 
	Piece
	Chili
	1.00
	Purchased

	1 
	Tbsp.
	Sugar
	2.00
	Purchased

	250 
	ML
	Leaves  Concentrate 
	10.00
	Purchased 

	3
	Pcs
	Glass Container with Lid Cap
	21.00
	Purchased 

	
	
	Miscellaneous 
	30.00
	

	
	
	TOTAL
	₱188.00
	



If the 40% is labor and it is added to the cost of materials the total cost of the product therefore is:
			Labor = 		P75.20
			Cost of materials = P263.20
			Project Cost = 263.20/ 3 serving
			Cost per serving = P 87.73
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