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Abstract 
Beverages having alcohol are fermented from the sweeties in fruits, berries, grains, and such other 

ingredients as plant saps, tubers, honey, and milk. Fermented honey drinks may have been the earliest 

alcoholic beverages known to man. The aim of this study was to contribute to the gap of low brewing 

technology knowledge and scientific knowledge for an innovative application of honey in the beer 

and liquors production. In this study honey beverages were formulated using different amount of 

honey with spices, yeast, hop, fruit, alcohol with different alcohol contents, herbs like cinnamon, 

clove, ginger, vanilla, fruits and maize and finger millet grain ingredients. Quality of the products 

were assessed concerning physicochemical and microbiological analyses, sensory evaluation, 

estimation of shelf-life, cost and yield of the products to characterize the honey beverages three 

different liquors and nine beer beverages produced from honey and other different ingredients. The 

pH value, total acidity, total soluble solid and ethyl alcohol contents of the formulated honey 

beverages were range from 3.8±0.03 to 6.1±0.010, 16.63±0.06 to 21.0±1.63 meq/kg, 21.30±0.56 to 

36.87±0.50 % and 4.81±0.17 % to 44.10±0.50 %, respectively. Liquors and beer can be formulated 

from honey and other locally available materials to involve unemployed part of the societies as 

entrepreneurs to create their income.  
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Introduction 
 
An alcoholic beverage is produced in almost all 

countries worldwide and represents an 

important percentage on world´s economy. The 

honey beverages are a by-product of the 

processing of honey with different additives 

and yeast. Fermented honey drinks may have 

been the earliest alcoholic beverages known to 

man. Another hypothesis of the origin of 

alcoholic liquors is that they were first en-

countered when wild fruits were stored in clay-

lined holes in the ground. Honey, the sweet 

substance produced by honey bees, has been 

used for centuries to prepare traditional, 

homemade drinks. It contains energy giving 

carbohydrate, water soluble vitamins like 

thiamin, riboflavin, ascorbic acid and folic acid 

[1-3]. For centuries it represented a universal 

sweetener and it has been used for a variety of 

alcoholic beverages, including honey beer. In 

food industry, especially among the brewers, 
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using of natural ingredients is increasingly 

growing demand [4]. Honey is a natural, sweet 

and viscous substance, which is characterized 

by highly valued nutritional and physiological 

properties. Beer is one of the most popular 

beverages in the world with evident positive 

effects on the overall health condition. It can be 

used as a base for developing a variety of 

products with specific physiological activity. 

Honey is standing out as one of the possible 

sources of active ingredients for that purpose. 

Recently it has been recognized that it has 

potential to become a major foreign exchange 

earner by making value added product of honey 

[5]. Diversification with value-added products 

therefore offers an opportunity to strengthen 

local markets which then permit a more solid 

beekeeping production to expand from a broad 

base into exportation. A lot of researches have 

been carried out in analyzing different honey 

value addition abroad. An effort had been made 

to make honey beverages (honey beer and 

honey liqueur) taking honey as the main 

ingredient and adding with sugar, different 

types of yeast, aromatic chopped fruits or fruit 

pulp, herbs, flowers and/or spices, 70-90% 

alcohol with different ration concentration and 

fermentation time [6,7]. Given that honey 

production is a significant economic activity in 

our country, the development of honey-derived 

products appears to be a sound alternative to 

provide innovative alcoholic drinks to the 

consumers and to increase the profit of the 

beekeeping industry. 

 

In previous investigation in our country Taj 

(home processed, fermented alcoholic 

beverage) which is also commercially available 

as honey wine is the only produced product 

from honey value addition tried in our country 

[8]. Since the availability and quality of 

ingredients will vary from country to country, 

as will working conditions, customer 

preferences and marketing possibilities for the 

products trying the recipes under local 

conditions is recommended [5]. It is reported 

that there are possibilities of using different and 

alternative honey beverages that can be locally 

available. Thus, it is very important to use and 

test different locally available recipes for the 

production of different honey-based beverages 

by adopting some major base formulations 

Moreover, testing and utilizing of different 

locally available recipes suitable to socio 

economic conditions of the country are 

important to improve the local utilization of 

honey in beverages. Once methods of 

preparation of beverages are developed and 

large consumers are reached locally, exports 

may become more feasible. The aim of this 

work is to contribute to filling the gap of low 

brewing technology knowledge and scientific 

knowledge for an innovative application of 

honey in the beer and liquor industry.  

 

Materials and Methods 

Material procurement 

 

The ingredients used in the formulations 

included, honey which was harvested during 

honey harvesting spring season of a year. 

Necessary ingredient such as spices, yeast, hop, 

grain and fruit alcohol with different alcohol 

contents indicated in the methodology, spices 

and herbs like cinnamon ,clove ,coriander 

,ginger ,vanilla, fruits like orange ,apple and 

grain (maize and finger millet) and other 

necessary materials were purchased and 

prepared for processing from local markets and 

finfinnee. 

 

Materials and Methods 
 

Material procurement  

 

The ingredients used in the formulations 

included, honey which was harvested during 

honey harvesting spring season of a year. 

Necessary ingredient such as spices, yeast, hop, 

grain and fruit alcohol with different alcohol 

contents indicated in the methodology, spices 

and herbs like cinnamon, clove, coriander, 

ginger, vanilla, fruits like orange, apple and 

grain (maize and finger millet) and other 

necessary materials were purchased and 

prepared for processing from local markets and 

Finfinne.  
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Formulation of the honey beverages  

 

Several different treatments were applied for 

conducting the preliminary experiment to 

standardize ingredients in an appropriate 

proportion. The proportions of ingredients 

required for the formulation of the beverage 

were determined by blending the selected 

ingredients through “trial and error method”. 

For this purpose, three beers and nine liqueurs 

of honey were tested and observed based 

previous value addition work [6,7,10] and 

making some changes on ingredients. 

 

Formulations of different honey beer  

 

The honey beer formulated were made from 

honey, water, hops, yeast, sugar, maize, finger 

millet and other ingredients as mentioned 

below. 

 

Honey Beer Recipe 2 (RHB2) 

 

In formulation of this recipe that was % by W 

or V were 500 g honeys, 2 kg sugar, 4.5 Lt 

Water, one tea spoon of dry yeast and 5 slices 

of fresh ginger root. From bee product, 500 g of 

honey with 2 kg of sugar in 4. 5 liter of water 

and 1 teaspoons of dry yeast were be added. 

Five (5) ginger root slices were added to 

accelerate the fermentation process and to help 

the yeasts in sugar metabolization process. 

After fermentation, the beer was crudely 

filtered and the ginger root slices were 

removed. 

 

Formulation of different honey liquors  

 

The alcoholic portion of the liqueur is not 

derived from honey fermentation, but through 

the addition of alcohol in its pure form or as a 

distilled beverage such as aquavit, schnaps, gin, 

vodka, cachaca, rum or arrack and other alcohol 

[7, 5]. Accordingly, nine formulations of honey 

liquors with different ratios and combination of 

honey, fruits, herbs, spices and alcohol contents 

were prepared and observed.  

 

 

Honey liqueur recipe 5 (RHL5) 

 

Formulation of this liqueur (% by 

weight/volume) was performed using 400-gram 

Honey, 160 ml cup water, 0.5 teaspoon of 

vanilla extracts, 4 teaspoon nutmeg, 8 

cinnamon sticks, 2 whole cloves, 1 lemon, zest 

of, peels cut in strips and 750 ml vodka. Honeys 

with water, vanilla, spices and lemon peel were 

combined in pot. Bring to a boil and let it. It was 

taken to boil to perk for 7 minutes and removed 

from heat. Then, the vodka was added to it. 

When slightly cooled, it was strained and 

poured into heat-proof 500 ml bottle. After 

cooling and checking for sediment under the 

bottle, the sensory and other quality parameters 

were undertaken. 

 

Honey liqueur recipe 6 (RHL6)  

 

In this formulation process 400 g of Honey, 500 

ml of Vodka and 250 ml of Water were used as 

ingredients. Honey, water and vodka were 

combined in washed and dried glass ware 

stirring well until all the honey dissolves 

completely. the jar with vodka and honey stored 

in a cool place away from sunlight for one 

month stirring the contents with wood spoon 

once a week. The jar was stored for two more 

weeks. After the two weeks of aging, the honey 

liqueur was bottled. Honey liqueur was poured 

into the bottle using a funnel. 

 

Honey liqueur recipe 8 (RHL8) 

 

In formulation (% by weight/volume) of this 

recipe, 3750 ml clear alcohol vodka, 250 g 

honey 1 medium cinnamon sticks and zest of 1 

orange were used as ingredients. The honey was 

decanted into a pan. Then, cinnamon of sticks 

and zest of oranges were added. It was 

simmered after taking to a boil for 10 minutes. 

The clear alcohol added and it was removed 

from heat spent for several hours. Finally, it was 

poured into bottles and sealed until the time of 

characterization. 
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Quality assessment  
 

Quality is the ultimate criteria of the desirability 

of any food product to the consumers. Quality 

is a very important parameter for judging the 

edible nature of any food product [11]. Quality 

of the product will be assessed in terms of 

chemical constituents (viable count and sensory 

quality and shelf stability using standard 

techniques. These quality parameters were 

determined based on different methods which 

were mentioned below. 

 

 

Physicochemical analyses  

 

The pH was determined using a digital pH 

meter. The pH of samples was measured by 

dipping the electrode of a digital pH meter in 

the samples. The total acidity of samples was 

determined according to [12]. The total soluble 

solid (Brix at room temperature) was 

determined using a refractometer. Titratable 

acidities were determined by titrating 10 mL of 

the sample against a standardized solution of 

0.1N NaOH with phenolphthalein as the 

indicator [13]. 

 

Total acidity as tartaric acid in g = 
Vx0.00375∗1000

V1
 --------- Equation (i) 

 

per liter of honey beverages  

  

Where, V1 = Volume of beverage taken for estimation V = Volume of std. NaOH used for titration, in 

ml. The alcohol content was determined as a percentage volume by volume (%V/V) using specific 

gravity tables after distillation in laboratory [14].  

 

Microbiological Analysis  

 

Viable counts were determined in formulated 

beverages after storage. Viable count which is a 

method used in cell culture to determine the 

number of living cells in a culture is to make a 

distinction between live and dead cells. These 

counts were determined by pour plating 

selected serial dilutions of beverage in sterile 

MRS agar and incubating at 30°c for 48 hr. 

Yeast counts were determined by surface 

spreading selected serial dilutions of beverage 

on sterile prepared acidified potato dextrose 

agar and incubating at 30°c for 72 hr. To count 

total coliforms, from a ten-fold appropriate 

serial dilution, 0.1 ml of aliquot was poured 

onto plates of violet red bile agar (Oxoid) 

lactose, 10.0 g; peptic digest of animal tissue, 

7.0 g; sodium chloride, 5.0 g; yeast extract, 3.0 

g; bile salts mixture, 1.5 g; neutral red, 0.03 g, 

crystal violet, 0.002 g; agar, 15.0 g; distilled 

water, 1000 ml with pH of 7.4±0.2. Colonies 

were counted after the plates incubated under 

aerobic condition at 30-32°C for 20- 24 h [15].  

 

 

 

Sensory evaluation of the formulations 

 

The prepared honey beverage with different 

levels of ingredients was subjected to sensory 

evaluation. Sensory evaluation was carried out 

based on the sensory parameters of color, 

flavor, taste, mouth feel and overall 

acceptability. An acceptance test was 

conducted with 60 consumers (10 women and 

50 men), among them office staff between 22 

and 56 years of age were used to determine the 

consumer acceptability of formulated 

beverages. The evaluation was carried out in 

individual attitudes. The panelists ranked 

acceptability of various attributes of different 

honey beverages samples using a nine-point 

hedonic scale (9 = like extremely, 8 = like very 

much, 7 = like moderately, 6 = like slightly, 5 = 

neither like nor dislike, 4 = dislike slightly, 3 = 

dislike moderately, 2 = dislike very much, 1 = 

dislike extremely). Before conducting the 

analysis, clear instructions were given to all the 

panelists and necessary measures were taken to 

remove various errors based on [16]. The 

combinations with highest mean ranks were 

selected for the further process. Sensory 

evaluation of the twelve honey beverages 

formulations was performed in two sessions, in 

https://doi.org/10.36811/ojfnr.2021.110005
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the first session the consumers evaluated twelve 

honey beverages formulations and in the second 

session the different consumers evaluated the 

four best selected honey beverages. Each taster 

assessed, on average, 5 mL of honey beverages, 

which were served in 150 mL plastic cups 

coded with number and in a balanced order. The 

test was carried out in individual booths under 

white light and at 20 °C. The tasters were 

instructed in the use of the hedonic scale and to 

drink water between samples. 

 

Estimation of Shelf-Life 

 

The shelf life of the beverages is defined as the 

period of refrigerated storage (4°C) during 

which pH remained above 4.0 and the number 

of viable cell counts is above 10 cfu/ml. 

Refrigerated storage was carried out for 15 days 

with periodical observation of pH, total acidity 

and viability of starter culture. 

 

Cost and yield of the products  
 

The cost and yield of the beverage was carried 

out by accounting the cost of all the ingredients 

used for the formulation of beverage including 

the charges added as fuel, electricity and labor 

involved.  

 

Statistical analyses 
 

All fermentation experiments will be carried 

out in triplicate. All data generated from this 

study will be subjected to relevant statistical 

tools (descriptive, ANOVA and Duncan’s 

Multiple Range Test) using SPSS software 

version 20 and significance was taken at 95% 

confidence level. 

 

Results and Discussions 
 

Physicochemical properties  

 

Physicochemical properties of the honey 

beverages formulated were characterized based 

on pH, total acidity, total soluble solids, and 

ethanol contents for further adjustment. Table 1 

presents the physicochemical properties of the 

four products. Moreover, color, flavor, taste, 

overall liking and mouth feel of the formed 

beverages were determined to show consumers’ 

acceptance based on sensory value (Table 1). 

Microbial counts were analyzed as indicated in 

Table 2 and aging time or shelf life of the 

products also estimated and the results were 

shown in Table 4. Cost of the ingredients used 

to formulate the products and the end useable 

yields were also recorded and compared as 

shown in table 5. As it can be seen in Table 1, 

average values of overall acceptability scores of 

the panelist’s sensory quality are greater than 

eight which implies the panelists liked the 

honey beer, RHB2. Color is a useful parameter 

for the characterization of the products because 

it is sometimes consumer’s preference. It also 

attracts drinkers to have it again and again in 

addition to other factors. The good golden color 

of the beer could be attributed to a high 

concentration of phytochemicals from the 

added honey ginger roots. 

 

Honey beverage RHB2 is liked extremely 

among the formulated beverages by the tasters. 

Honey liquor RHL5 is the most liked beverages 

among the honey liquors formulated. The 

honey liquor most liked by color and flavor 

preference comparison based on sensory 

evaluation was RHL5 while honey beer 

(RHB2) was preferred of all the honey 

beverages formulated based on taste, mouth 

feel and overall acceptability sensory 

parameters. Hedonic scale analysis also 

indicated that RHB2 was liked extremely by 

consumers. The honey liquors RHL5, RHL6 

and RHL8 were also liked very much by the 

tasters, respectively. The pH of the formulated 

honey beverages was found to range from 

3.8±0.03 to 6.1±0.010, meaning it is acidic. 

Seferu and co-workers stated that the pH value 

of different alcoholic beverages such as Lomie, 

Ananas, Dry gin, Ouzo, Vodka are 7.00 ± 0.01, 

5.50 ± 0.01, 6.50 ± 0.01, 7.50 ± 0.04 and 5.90 ± 

0.02, respectively [17].  
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Figure 1: Honey beverages formulated from different ingredients. 

 

 

 

 
 

 

Figure 2: Honey Beer and liquors preferred by costumers and other parameters among    formulated 

honey beverages .

 

The total acidity ranges from 1.63±0.06 to 

21.0±1.63 while percent of total soluble solid is 

from 21.30±0.56 to 36.87±0.50 honey liquor 

RHL6 having the highest soluble solid. The 

content of total solid across the factory 

produced beverage brands of Lomie, Ananas, 

Dry gin, Ouzo, Vodka was about 65 mg/L, 

11667 mg/L, 10152 mg/L, 1256 mg/L and 

11125 mg/L [17]. Alcoholic beverage, any 

fermented liquor, such as wine, beer, 

or distilled spirits, that has ethyl alcohol, as an 

intoxicating agent [18]. The ethyl alcohol 

contents of the beverages ranges from 

4.81±0.17 % to 44.10±0.50 %. The alcohol 

contents are significantly different for the four 

selected honey beverages which may give 

preference for the consumers to select lower 

alcohol content beverage (RHB2) or the highest 

one (RHL8). 

https://doi.org/10.36811/ojfnr.2021.110005
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Different letters shown horizontally indicate 

significant differences. 

 

Where, HBR2 is honey beer recipe two, THL1 

honey liquors recipe type one, THL8 honey 

liquors recipe type eight and THL8 is honey 

liquors recipe type eight, TA is to indicate total 

acidity, MF is to show mouth feeling, OA is 

abbreviation for overall acceptability while SD 

is standard deviation values. Research has been 

conducted on Taj with alcohol content levels as 

low as 2.7% and as high as 21.7% [3]. The 

alcohol content of 391 beers and malt beverages 

available for sale in the State of Washington, 

the range of concentrations was 2.92% (V/V) to 

15.66% (V/V) [19] in which ranges the new 

formulated honey beer also included. In some 

literatures it was stated that alcoholic content in 

beers range from about two percent to about 8 

percent.  

 

Microbiological Analysis 

 

Honey is not a sterile ingredient it has 

microorganisms (yeast and bacteria). Beyond 

bees, secondary sources of microbes in honey 

are humans, equipment, containers and wind 

[20]. Microorganisms of various groups appear 

to be involved in the fermentation of beverages 

indigenous to different parts of the world. The 

sources of the microorganisms are usually the 

ingredients and the traditional tools used for 

fermentation processes. Microbial fermentation 

makes the fermented beverage palatable as 

there will be an improvement on the 

organoleptic properties, texture, aroma, and 

flavor [21]. The alcoholic contents of Teji were 

measured and found in the range of 8.94–

13.16% v/v ethanol. The RHB2 honey beer 

formulated (Table 2) may be preferred to Teji 

for consumers who needs less alcoholic honey 

beverage. 

 

Table 2: Microbial count in the different beverage preparations. 

Honey beverages SPC TCC  YMC in cfu/mL 

RHB2 NG - TFTC NG 1.3 X 104 

RHL5 TFTC NG  4.5 X 104 

RHL6 NG - TFTC NG  1.4 X 104 

RHL8 NG - TFTC NG - TFTC 7.4 X 103 

Control  NG  NG 0 

Note: SPC=Standard plate count; TCC=Total coliform count; YMC= Yeast and mold count; 

TFTC=Too few to count; NG=No growth; cfu=colony forming units.  

Table 1: Physicochemical properties and sensory evaluation (Mean ± SD). 

Paarameters Honey beverages 
 

RHB2 RHL5 RHL6 RHL8 

PH value 3.8±0.03a 5.89±0.09b 5.73±0.06bc 6.1±0.010bcd 

TA (me/Lt) 19.5±0.37a 16.3±0.06b 19.5±0.04ac 21.0±1.63ad 

TSS % 31.43±0.15a 36.13±0.12b 36.87±0.50bc 21.30±0.56d 

Ethyl Alcohol 

% 

4.81±0.17a 28.63±0.60b 22.02±1.05c 44.10±0.50d 

Color 7.67±1.23a 7.89 ±0.90ab 7.35±2.12bc 6.59±2.00cd 

Flavor 7.27±1.10a 7.44±0.92ab 7.00±1.58bc 6.00±2.26cd 

Taste 8.27±0.59a 7.33±1.24ab 6.59±1.46bc 6.59±2.00cd 

MF 8.00±1.00a 7.17±1.34ab 6.24±2.25bc 5.94±2.38cd 

OA 8.00±1.36a 7.22±1.06ab 6.71±2.20bc 6.12±2.20cd 

https://doi.org/10.36811/ojfnr.2021.110005
http://www.raftpubs.com/


 Investigating formulation of honey beverages (beer and liqueur) 
DOI: https://doi.org/10.36811/ojfnr.2021.110005               OJFNR: October-2021: Page No: 01-11 

 

 

  Page: 8 

www.raftpubs.com  

 

However, the means counts of standard plate 

count and entire coliform count of the samples 

were less than 3.0x106 cfu mL-1. On the basis of 

the Gulf Standards, it is clear that the colony 

counts of standard plate count and total 

coliform count in formulated honey beer and 

liquors exceeded the standard by considerable 

margin. From long history of its safety, the high 

counts of LAB may not pose hazard to the 

health of consumers [22]. 

 

Estimation of Shelf-Life: 

 

The shelf life of the drinks is defined as the 

period of refrigerated storage (4°C) during 

which pH remained above 4.0 and the number 

of viable cell counts is above 10 cfu/ml. A food 

products shelf life is one of the most important 

indicators characterizing the good or poor 

quality of product. 

 

Table 3: Estimation of Shelf- life of the honey beverages. 

Honey Beer 

and Liquors 

PH value TA, me/L 

At the beginning After 10 MST At the beginning After 10 MST 

RHB2 5.6±0.03 3.70±0.06 19.5±0.037 24.21±0.71 

RHL5 4.9±0.02 4.25±0.01 16.3±0.057 21.38±0.50 

RHL6 5.6±0.03 5.16±0.05 24.9±0.056 24.37±0.08 

HLR8 6.12±0.02 5.32±0.01 21.0±0.16 24.00±0.01 

Where TA is Total Acidity, MST is month of storage. 

Studies on the shelf life and storage conditions 

establishment for beverages are carried out to 

confirm compliance of the product with the 

established cleanliness requirements during 

these periods, as well as to prevent their 

possible unsafe effects on human health and the 

environment [23]. The pH value of the honey 

beer (RHB2) was reduced from 5.6±0.03 to 

3.70±0.06 during storage time for about ten 

months (Table 3). The pH values of formulated 

honey liquors RHL5, RHL6 and RHL8 were 

also reduced from 4.9±0.02 to 4.25±0.01, 

5.6±0.03 to 5.16±0.05 and 6.12±0.02 to 

5.32±0.01 as shown in Table 3, respectively. 

The storage time significantly affected the 

acidity level in the beverages; titratable acidity 

increased, though the pH was decreased. 

Similarly, with pH values, the titratable acidity 

values of the beverage’s samples at the first 

eleven months of storage were insignificant 

Table 3.  

 

Cost and yield of the products  
 

The cost and yield of the beverage was carried 

out by accounting the cost of all the ingredients, 

labor, and electricity used for the formulation of 

honey beer and liquors including culture 

(inoculum) and overhead charges were also 

added as fuel which is criteria to demonstrate 

final products with good appearance by all 

parameters and long shelf-life span to local 

entrepreneurs. The honey beer formulated in 

this study (RHB2) was produced using locally 

available materials and other cheaper inputs 

than other honey beverages. The relative 

current total cost of all inputs that was recorded 

during the honey beer and liquor formulation is 

listed in Table 4 as follow 

 

https://doi.org/10.36811/ojfnr.2021.110005
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RHB2, RHL5, RHL6, RHL8 and cfu/cm are 

abbreviation for cell frequency unit, Recipe of 

honey beer, Recipe of honey Liquor five, 

Recipe of honey Liquor six and Recipe of 

honey Liquor nine, respectively.  

 

In this study, honey liquor (RHL6) was made 

using the cheaper ingredients but the end 

product was less compared to RHL8 and the 

next cheaper was RHL8 honey beverage 

(Figure 3). The honey liquor beverage RHL5 

was made using most expensive ingredients 

relatively as shown in Figure 3 above. Honey 

beer (RHB2) was formulated from relatively 

cheapest used ingredients compared to honey 

liquors and high honey beer product was found 

at the end. 

 

Conclusion and recommendation 
 

It has been found that when combined, the 

beverages of the honey and other ingredients 

can have better sensory and physico-chemical 

characteristics than when used individually. 

According to sensory and nutritional 

evaluation, the most recommended honey bee 

and honey liquor formulations is RHB2 and 

RHL5, respectively. The consumers have a 

preference for honey beer composed of honey, 

sugar, dry yeast, water and ginger, sweeter and 

less acidic beverages and in relation to color, a 

lighter and less intense yellow color. It should 

be noted that the raw materials used in this 

study, despite a low cost in Ethiopia, have a 

high cost worldwide, which may limit the 

production of this kind of products. The results 

shows that honey beer and liquor can be 

prepared from local available ingredients using 

simple test and systematic ways to develop an 

acceptable, shelf stable honey beer and liquor. 

Based on tests on different honey beverages 

preparation methods, the two beverages were 

the suitable selected to local conditions. It is 

recommended to small scale enterprises, users, 

beekeepers and non-beekeepers to get 

additional income or use for different 

ceremony. 
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