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บทคัดย่อ 

กระชายขาวพืชสมุนไพรที่เป็นที่นิยมแพร่หลายในประเทศไทยซึ่งอุดมไปด้วยวิตามินและสารฟราโวนอยด์ที่ช่วยบำรุง
สุขภาพและเสริมสร้างสุขภาวะที่ดี งานวิจัยที่เกี่ยวช้องพบว่าในกระชายขาวมีสารเพนดูราทินที่มีฤทธิ์ในการต้านและยับยั้งการ
เติบโตของไวรัสโควิด-19 ในเซลล์ได้ทั้งในระยะก่อนและหลังการติดเชื้อ งานวิจัยนี้มุ่งศึกษากรรมวิธีในการแปรรูปไวน์กระชายขาว
ในรูปแบบเจลลี่ ซึ่งเป็นผลิตภัณฑ์ที่ประกอบด้วยสารให้ประโยชน์จากกระชายขาวและสะดวกในการบริโภค ในการศึกษานี้ ไวน์
กระชายขาวเตรียมจากกระบวนการหมักโดยจากน้ำกระชายขาวสกัดที่มีความเข้มข้นของกล้าเชื้อยีสต์ 4 เปอร์เซ็นต์โดยปริมาตร 
เป็นเวลา 12 วัน ซึ่งจะให้ความเข้มข้นของแอลกอฮอล์ที่ระดับ 10.25 เปอร์เซ็นต์ เจลลี่ของไวน์กระชายขาวเตรียมได้จากโดยการ
เติมเจลาตินเป็นสารที่ใช้กระบวนการเกิดเจล ผลการศึกษา พบว่า การเติมสารเจลาตินที่ปริมาณ 2.4 เปอร์เซ็นต์โดยน้ำหนักต่อ
ปริมาตรจะทำให้เกิดเจลลี่ไวน์กระชายขาวมีมีคุณสมบัติเนื้อสัมผัสใกล้เคียงกับผลิตภัณฑ์ปีโป้เจลลี่ในท้องตลาด 
 
คำสำคัญ : ไวนก์ระชายขาว  แพนดูราติน  การเกิดเจล  เจลลี่สมุนไพร  ผลิตภัณฑ์เสริมสุขภาพสมุนไพร 
 

Abstract  
Kaempfer ( or Finger root:  Boesenbergia rotunda ( L. )  Mansf. ) , a common and widely used herb in 

Thailand, is rich in vitamins, minerals, and other flavonoid substances that beneficially promote good health 
and well-being.  These include pandora A, an active ingredient that shows promising potential in inhibiting the 
growth of the SAR-CoV-2 virus in living cells before and after the infection period.  Nevertheless, many people 
often have difficulty consuming fresh Kaempfer due to its spicy and bitter taste.  This study aims to develop 
gelatinized Kaempfer wine, a dietary product in the form of gelatin that takes the health benefits from the 
Finger root but can also be easily accessed for consumption at the same time. Kaempfer wine was first prepared 
by a fermentation process of Kaempfer extracted juice using yeast as the culturing agent. The gelation process 
occurred by adding gelatin to form a jelly product. The inoculum dosage of the starter culture at 4 percent by 
volume was optimal for the fermentation to obtain the wine having an alcohol concentration of 10.25 percent 
by volume.  Adding 2. 4 percent ( w/ v)  of gelatin yielded Kaempfer wine jelly with preferable characteristics, 
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including hardness, chewiness, gumminess, adhesiveness, and springiness comparable to the commercial PiPo® 
product in the market.  The concept of this study could apply to the production of other herbal dietary 
supplements or pharmaceutical products.  

  
Keywords : Boesenbergia rotunda, Kaempfer, Panduratin A, Gelation, Herbal Jelly, Herbal Supplements 
 
Introduction  
 Since the emergence of the Covid-19 pandemic (2019), extensive research studies have been focused 
on active ingredients to be utilized for vaccines and medicine. Both chemicals and herb-derived plant extracts 
are potential sources of inactive ingredients for Covid- 19 antivirus.  Among several compounds, panduratin A, 
extracted from Boesenbergia rotunda (known as Kaempfer or Finger root, as shown in Figure1), was a promising 
candidate for a novel treatment against COVID-19 (Kanjanasirirat et al. , 2022) .  The Kaempfer extract has been 
shown to be an alternative medication as an active antibacterial agent for the treatment of chronic periodontitis, 
one of the common dental pathologies (Hwang et al., 2004; Bailly, 2022). In addition, its bioactive compounds 
can be orally used to reduce inflammation in the human body (Rosdianto et al., 2020). Since several research 
studies sturdily suggested the potential health benefits of panduratin A and other bio- ingredients found in 
Finger roots.  Therefore, consuming a variety of forms of this herb would provide beneficial health effects in 
several aspects, especially during this pandemic.  However, the smell and taste of fresh Kaempfer may not be 
favorable for everyone.  
 It is interesting to investigate how to food- processing Kaempfer into edible forms that can be easily 
consumed yet still contain its important bio-active ingredients. One practical and efficient method of extracting 
these bioactive compounds from herbs while preserving their pharmaceutical characteristics can be achieved 
by fermentation processes which result in herbal wine as the product. Herbal wine, a kind of alcoholic beverage, 
has been widely used as a remedy to treat a variety of chronic illnesses since it possesses a variety of 
phytochemicals which are stemmed from its origin of fruits of herbs used in wine- making process (Bhise and 
Morya, 2021) .  Herbal jelly is another form of edible product that take advantage of the health benefits of the 
used herb.  Thakre and Barsk (2018)  suggested that the herbal jelly of Hibiscus Rosa Sinensis and Rose petals 
was achieved by using pectin as the gelating agent.  These jelly contained a lot of vitamins ( A, C, and E)  and 
phytochemicals originally found in Hibiscus and roses that have beneficial effects on health.  Recently, wine 
jelly has caught the attention as one of the wine innovations in the food and beverage industry, including 
cosmetic product development (Boeriu et al., 2022). 

This study aims to develop gelatinized Kaempfer wine (Kaempfer wine jelly), a dietary product in the form 
of jelly. The wine jelly will be prepared from the gelation of Kaempfer wine in the previous step. As discussed 
above, not only the jelly potentially takes the health benefits from the bioactive compounds found in the 
Finger root, but it can also be convenient for consumption at the same time. 
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Figure 1 Boesenbergia rotunda (Kaempfer or Finger root) 

 
Materials and Methodology 

1. Preparation of Kaempfer (Finger root) Extracted Juice 
The procedure of preparing the Finger root juice was modified from a previously reported study (Baidya 

et al., 2016). 200 g of Finger root was cleaned and sliced before putting it into a mixer.  1 L of water was then 
added. The mixture was stirred at 3 rpm for 5 mins till the Finger root juice was obtained. The liquid was stained 

using a fabric stainer before being boiled at 100 C for 15 mins. The procedure was repeated until 5 L of stained 
finger root juice was achieved.  

2. Yeast Subculture  

Yeast was subcultured onto the nutrient agar medium and incubated at 35 C for 24 hrs in an incubator 
(Baidya et al., 2016). Subcultured yeast was then transferred into a nutrient broth medium under an aseptic 
technique in a 5 ml test tube, and then the test tubes were shaken in a shaking incubator at 100 rpm for 24 
hrs. See Figure 2 for details.   

 

 
Figure 2 Preparation for yeast subculturing  

 
3. Inoculum Preparation 

 Technical aspects of starter culture and inoculum of substrates elaborated in previous works (Akpi et 
al., 2020, Baidya et al., 2016) were applied in this study as the following procedure. 3. 75 ml of natural honey 
from longan flowers were added to 250 ml of extracted Finger root juice until the concentration of the honey 
in the juice stock was 1.5% ( v/ v) .  Then the juice stock was well mixed before adding 0.25 g (0.1% w/ v)  of 
ammonium sulfate. Next, 0.05 g of KMS was added so that the concentration of KMS in the inoculation starter 
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reached 200 ppm, then the pH of the solution was adjusted to 4.5 using citric acid. Pour the prepared solution 

into five flasks equally (50 ml each flask) before being sterilized in an autoclave at 121C for 15 mins (see Figure 
3). Finally, 5 ml of yeast was added to each flask and shaken at 150 rpm for 24 hrs in a shaking incubator. 
  

 
Figure 3 Sterilization for culture inoculation 

 
4. Kaempfer Wine Fermentation 

 The fermentation of the Kaempfer wine process was adapted from the related studies (Saranraj et al., 

2018, Baidya, D., et al., 2016), as follows. Boil 3 L of Finger root extracted juice at 70C, then add natural honey 
until the juice's Brix is 22o.  Ammonium sulfate of 3 g was added to the liquid so that the concentration was 
0.1% w/v.  KMS was as well added into the juice afterward in the amount of 0.6 g to yield a concentration of 
200 ppm. The pH of the juice stock was adjusted to 4.5 using citric acid before pouring 600 ml of the juice stock 
equally into 4 Duran bottles and letting it settle at room temperature for 24 hrs. After 24 hrs, pipette 24 ml of 
the inoculated culture into two bottles, while the stock in the other two was added with 48 ml of the inoculated 
culture.  This step was performed with an aseptic technique.  The juice stock with inoculated culture was 
fermented for 12 days, in which pH and Brix were measured every three days.  
  

 
Figure 4 Fermentation of finger root wine 

 
5. Synthesis of Gelatinized Kaempfer Wine by a Gelation Process 

 The synthesis of gelatinized Kaempfer was modified from a study by Lau et al. (2000). The gelatin used 
in the gelation process of Kaempfer wine was prepared by soaking 5 gelatin sheets in cold water for 7 mins, 
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then the excess water was squeezed out of the sheet.  Add the moist gelatin sheets to 500 ml of wine.  

The gelatin-wine (2% w/v) mixture was heated at 50 C and stirred continuously until the gelatin was completely 
dissolved. The gelatin-wine solution was poured into the container and left at room temperature before putting 
in the refrigerator. The procedure was repeated with the utilization of 6 and 7 gelatin sheets for the preparation 
of the gelatin-wine 2.4% and 2.8% (w/v), respectively. Figure 5 illustrates the finger root wine jelly synthesized 
by this study.   
 

 

Figure 5 Kaempfer wine jelly 
 

6. Texture Properties of Kaempfer wine jelly 
 The prepared jelly and commercial PiPo® samples (size of 20 ml with 3 cm in height)  were chilled at 
4 oC for 24 h before being tested in a Texture analyzer ( Model TA- X T2i, Stable microsystem, USA)  using a 
cylindrical plastic head with a diameter of 0.5 in (P/50 HS Hemispherical plastic head) .  The texture properties 
of the samples were obtained by performing the test under Texture Profile Analysis ( TPA)  mode using a 10 g 
force unit at a testing rate of 0.5 mm/s (Lau et al., 2000).  
 
Results and discussion 

Effect of inoculum concentration on Kaempfer wine fermentation process 
Table 1 summarizes the experimental results, including sweetness ( oBrix) , pH, and ethyl alcohol 

concentration ( % v) , obtained from the fermentation process with two different inoculum dosages ( 4 and  
8 %v/v) up until day 12. 
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Table 1 Experimental result summary 
Time 
(day) 

Inoculum 
dosage 
(%v) 

Sweetness (oBrix) pH Alcohol Content (%v) 
Sample 

1 
Sample 

2 
𝑥 SD Sample 

1 
Sample 

2 
𝑥 SD Sample 

1 
Sample

2 
𝑥 SD 

0 4 % 20.80 20.00 20.40 0.57 4.87 4.87 4.87 0.00 0.00 0.00 0.00 0.00 
8 % 20.20 19.20 19.70 0.71 4.86 4.88 4.87 0.01 0.00 0.00 0.00 0.00 

3 4 % 13.40 15.00 14.20 1.13 3.71 4.05 3.88 0.24 5.90 6.40 6.15 0.35 
8 % 14.70 13.90 14.30 0.57 3.76 3.51 3.64 0.18 4.40 5.60 5.00 0.85 

6 4 % 9.20 8.90 9.05 0.21 3.36 3.27 3.32 0.06 9.90 9.90 9.90 0.00 
8 % 8.80 8.80 8.80 0.00 3.24 3.29 3.27 0.04 9.80 9.20 9.50 0.42 

9 4 % 9.10 8.80 8.95 0.21 3.57 3.49 3.53 0.06 9.90 9.75 9.83 0.11 
8 % 8.60 8.60 8.60 0.00 3.49 3.42 3.51 0.05 9.80 9.10 9.45 0.49 

12 4 % 8.90 8.80 8.85 0.07 3.84 3.90 3.87 0.04 10.25 10.25 10.25 0.00 
8 % 8.60 8.20 8.40 0.28 3.86 3.85 3.86 0.01 10.10 9.90 10.00 0.14 

 
In the fermentation process, active yeast cells consume the sugar in the prepared Kaempfer juice and 

convert it into ethyl alcohol, carbon dioxide, and acetic acid. The level of sugar in terms of degree Brix, indicating 
the yeast activities, typically drops during fermentation.  Figure 6 illustrates the average degree Brix of the 
samples with two different inoculum concentrations (4 and 8 %v/v) during the 12 days of the process. At the 
beginning stage, the value of degree Brix constantly dropped from about the approximate value of 20 to 9. 
After day 6, the sweetness of the sample insignificantly changed with only a slight decrease in oBrix through 
the end. The results indicate that the fermentation process of Kaempfer wine was taking place since the sugar 
was consumed by the active yeast cells ( Baidya, Chakraborty and Saha, 2016) .  The effect of the inoculum 
concentration, which represents the corresponding number of active yeast cells in the culturing media, was 
investigated. The sample containing 8% inoculum should have more active yeast cells presented in the system 
than the one with 4%, capable of ingesting more amount of sugar in the controlled fermentation environment 
previously stated. As seen in Figure 6, however, the inoculum dosage insignificantly affects the decrease in Brix 
as the fermentation proceeds.  The limitation of the sugar amount presented in the system with 8% inoculum 
could cause some excess cells to become inactive. 
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Figure 6 Effect of inoculum concentration (%v/v) on sweetness (oBrix)  
during 12 days of the fermentation process 

 
Acetic acid is generally formed as a by- product, causing acidity to change during fermentation 

( Pampulha and Loureiro- Dias, 1989) .  Figure 7 shows the average pH values of the culturing media from the 
beginning through the end of the process.  The system containing 8% ( / v)  inoculum concentration yielded 
slightly lower pH values than those with 4%, particularly at the beginning stage (0 to 6 days). However, the pH 
values of the finished Kaempfer wine product were closed at 3. 87 and 3. 86 for the 4% and 8% inoculum 
dosages, respectively.  The similar pH patterns of both systems are reflected in the indifferent level of 
bioactivities involved in the process by active yeast cells.  



การประชุมวิชาการระดับชาติ มอบ. วิจัย ครั้งท่ี 16 | Research and Innovation for SDGs in the Next Normal 

 

19 Oral Presentation 

 

Figure 7 Average pH value during the fermentation process 
 

During the process, ethyl alcohol was produced as a product, resulting from consuming sugar in the 
extracted Kaempfer juice by involving cell activities.  Figure 8 shows the ethyl alcohol concentration of the 
samples throughout 12 days of the fermentation process.  At the beginning stage ( 0 to 6 days) , the alcohol 
content gradually increased at a relatively constant rate from 0 to about 10 percent by volume to reach a 
plateau where the concentration was relatively stable afterward. The sample with the inoculum concentration 
of 4 percent seemed to result in slightly higher average alcohol concentration values (10.25 %v) than the one 
with 8 percent (10.00 %v) at the end of the process (12 days) .  These results are in good agreement with the 
observed changes in degree Brix, indicating the conversion of sugar to ethyl alcohol by involving active yeast 
organisms. For the system with 4% inoculum, the highest alcohol concentration of 10.25% was achieved at the 
end of the fermentation, which is in a typical range of 8-11% for fruit wine fermentation (Saranraj et al., 2018). 
However, the initial inoculum amounts used in the fermentation process insignificantly affected the final alcohol 
concentration of the Kaempfer wine.  This could possibly be attributed to substrate limitations or inhibiting 
effects taking place during the process (Murado et al., 2008). At a higher inoculum size (8 %v), nutrients available 
in the media could become insufficient for larger growth leading to autolysis of the yeast cells, affecting the 
yield of the bio-alcohol production (Adelabu et al., 2018).  
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Figure 8 Ethyl alcohol concentration during the fermentation process 
 

Effect of gelatin amounts on the texture properties of the gelatinized Kaempfer wine products 
The Kaempfer wine was gelatinized after adding different amounts of gelatin to obtain jelly- like 

products. The texture profile analysis (TPA) was performed to evaluate the texture characteristics of the jellies. 
Table 2 summarizes the TPA results of the gelatinized Kaempfer wine products.  The texture properties  
(e.g., hardness, adhesiveness, springiness, gumminess, and chewiness) of the Kaempfer wine jelly largely depend 
on the gelatin amounts introduced to the liquid wine in the gelation step.  

Table 2 Average texture properties of the gelatinized Kaempfer wine products 

Samples 

Texture properties (Average Value*) 
Hardness 
(g force) 

Adhesiveness Springiness Gumminess (g force) Chewiness  
(g force) 

Average SD Average SD Average SD Average SD Average SD 
2.0 %w/v 285.00 111.52 26.33 17.04 16.03 0.38 155.00 35.03 248.33 56.19 
2.4 %w/v 536.67 198.35 46.67 23.25 15.93 1.20 266.33 42.67 421.67 40.45 
2.8 %w/v 982.67 176.98 100.33 16.50 19.60 0.14 442.00 48.22 862.33 148.00 

    Pipo® 628.00 100.37 35.00 2.65 5.95 0.93 676.50 98.03 403.00 29.82 
* The average values were calculated from three experimental measurements (n = 3). 

Figure 9 illustrates the comparison plots of the texture properties of the gelatinized Kaempfer wine, 
having various amounts of gelatin addition, and the commercially available Pipo® jelly product.  Adding more 
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quantities of gelatin typically improves the jelly products' texture properties.  Nevertheless, the appropriate 
amount of gelatin is desired to obtain good characteristics of the jelly. The sample with 2.8% (w/v) of gelatin 
gave the highest texture properties values, followed by 2.4% and 2.0%, respectively. Preferentially, the desirable 
texture properties of the Kaempfer wine jelly could be modified by changing the gelatin amounts suitable for 
such a formula.  This study used a popular Pipo® product to benchmark the preferred set of properties.  From 
the results, the gelatinized product with a gelatin content of 2.4% had hardness (536.67 g force), adhesiveness 
(46.67), and chewiness (421.67 g force) values closed to Pipo®. However, the springiness (15.93) was 2.5 times 
higher, while the gumminess ( 266. 33 g force)  was 2. 5 times less than those of Pipo® for this formula  
(2.4 %w/v). Additional food additives or further treatment would be required for modification to get the texture 
profile like Pipo®. However, the jelly, having a low adhesive value, is relatively easy to chew and swallow from 
a consumer's point of view (Yusof et al., 2019).  

 

Figure 9 Texture profile analysis results of the gelatinized Kaempfer wine products: a) hardness,  
b) adhesiveness, c) springiness, d) gumminess, and e) chewiness 
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Conclusion 
Gelatinized Kaempfer wine, a jelly- like product, was successfully prepared by a two- step process. 

Kaempfer wine was first fermented at room temperature from its extracted juice for 12 days using yeast as the 
culturing agent.  The inoculum concentration of 4% (/v) was optimal, resulting in Kaempfer wine with 10.25% 
(/v) ethyl alcohol. Then the jelly was obtained by using gelatin as the gelating agent. The gelatin amounts used 
for gelation significantly affected the texture properties of the final product.  Using Pipo® as the reference for 
the preferable set of the texture profile, by adding 2.4 % (w/v) of gelatin, the gelatinized Kaempfer wine showed 
the closest texture properties to those of the Pipo®. 
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