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Abstract. Ginger Ale is a type of beverage that is quite well-known in the United States and
Europe as a form of beverage that is affiliated with the basic ingredients of rhizomes (roots).
This research aims at to analyse the pH value, total microbes, total sugar and overall hedonic
properties of ginger ale with palm sugar substitution to white sugar namely TO = 0%, T1 =
25%, T2 = 50%, T3 = 75%, T4 = 100%. Each treatment was done in 4 replications. The
parameters tested were alcohol content, pH, total Saccharomyces and hedonic yeast. The data
obtained were analyzed using ANOVA at a significance level of 5% and if there was a
difference it was then analyzed by the Duncan Multiple Range Test. Hedonic test result was
analyzed using Kruskal-Wallis test with a significance level of 5% and if there were
differences then continue to be analyzed using Mann Whitney test. Based on the research, it
can be concluded that the substitution of white sugar with palm sugar in ginger ale had
significant influence on the level of alcohol content and pH value while had no significant
effect on total microbes. Regarding hedonic quality, ginger ale with 75% palm sugar
substitution showed as the most preferred formula for ginger ale.

1. Introduction
Ginger is one of biopharmaceutical plant that is comprised of fat, protein, starch, water fiber, ash,
volatile oil and resinous matter [1]. It contains natural bioactive components that functions as
antiemetic [2], cancer prevention agent [3], antipyretic[4], antioxidant and anti-inflammatory [5].
According to data from the Central Bureau of Statistics Indonesia in 2018, ginger production reached
178,000 kg with the highest harvested arca among other biopharmaceutical plant which is 1(B05.03
hectares. There are three types of ginger in Indonesia and each type demonstrated distinctive level in
its prungency due to the different amount of some homologous phenolic ketones, specifically 6-, 8-,
10-gingerol and 6-shogaol that have been difinguished as the main impactful bioactive compound in
ginger [6]. The types include white ginger (Z. officinale var amarum), elephant ginger (Z. Officinale
var officinarum) and red ginger (Z. officinale var rubrum) and red ginger are generally utilized for
dietary enhancement or homegrown prescriptions, while the elephant ginger is typically utilized for
cooking flavors or herbal drink [7].

Flavor drink made from elephant ginger in Indonesia is still limited to “Wedang jahe”, which is
made by boiling the ginger or ginger powder in water. Therefore, due to its potency and high
production volume, innovative approach is needed in processing elephant ginger into indigenous
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beverages. The Ginger beer (Ginger ale) is a type of beverage that is quite well known in the United
States and Europe as a form of drink that is based on rhizomes (roots), just like root beer in general,
made from Sarsaparila root [8]. The addition of sugar is an important part in the brewing process.
Palm sugar that is known as traditional sweetener with low glycemic index [9] can be potentially used
as substitution for white sugar usage in the making of ginger beer thus make it become indigenous
flavor drink.

Based on the literature, there was no research that focuses on the substitution of white sugar with
palm sugar in the production of ginger ale. Henceforth, this research aim was to analyse the pH value,
total microbes, total sugar and overall hedonic properties of ginger ale.

2. Materials and Methods
The Materials used in this research were obtained on a local traditional and modern market with the
intention of easy and affordable material gathering.

2.1 Materials

The ingredients used in this study were fresh elephant ginger, bread yeast powder, honey, lime,
granulated sugar, palm sugar, water. All ingredients were obtained from the market in the Tembalang
area, Semarang, Central Java. The tools used were plastic bottles, grated tools, alcohol meters, scales,
Imm hose pipes, spoons, iron filters, gas stoves, pans, teaspoons.

22 Methods
The Methods conducted in this research include research designing, fresh material prep and mixing,
pasteurization and fermentation, alcohol volume test, microbes test and hedonic and preference test.

23 Research design

The design used in this study was to use a Completely Randomized [Fsign (CRD) using a treatment
with a ratio of white sugar and palm sugar in grams were as follows 0: 200 (T0), 50: 150 (T1), 100:
100 (T3), 150: 50 (T4), 200: 0 (T4). Each treatment s carried out in 4 replications. The results
obtained were marked witlgh hypothesis in the form of; there was a significant difference in treatment
of controls (P <0.05) and there was no significant difference in treatment of controls (P> 0.05) with
the following hypothesis; HO: there is no effect of substituting white sugar with palm sugar in ginger
beer products and H1: there is at least one treatment for substituting white sugar with palm sugar in
ginger beer products.

24 Preparation of Ginger Ale

Ginger was cleaned and cut using a stainless steel knife. Latex gloves were used in this process to
prevent direct contact with ginger. Cleansed lime was also prepared according to the treatment and cut
into 2 parts. White sugar and palm sugar were then carefully weighed and adjusted for treatment.
Ginger that has been cleaned was then slifff) into small pieces and then the lime was cut into 4 parts
and put into a pan along with ginger. 500 ml of water was added to the pan and heated on the stove,
the ingredients were heated and then stirred with a stirring spoon to be homogeneous.

2.5 Pasteurization and Fermentation

The mixture of ginger and lime was pasteurized using the HTST method (high temperature short time)
at a temperature of + 83°C for 25 seconds. The mixture of ginger and lime juice then was allowed to
cool in room temperature before adding it to the bottle and adding yeast. Instant yeast (5 g) then was
mixed with warm water at 40° C then was added with sugar according to the treatment. Fermentation
was carried out in plastic bottles under anaerobic conditions at room temperature (+ 30° C) and were
carried out for 3 days for all treatments.

%]
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2.6 Alcohol Content

The test was conducted using alcoholmeter (i.e hydrometer). The calibrated hydrometer probe was
inserted and held up to its stationary position or equiblirium situation, then the test fluid that has been
inserted into the probe can be read at a number that was tangent to the test fluid meniscus.

2.7 Total Microbes

The total test of Saccharomyces on ginger jam was carried out by total plate count (TPC) technique
with dilutation. The medium used for the test was PDA (Potato Dextrose Agar). Ginger beer samples
from each treatment was diluted with Physiological NaCl solution of 0.85% from 10-4 to 10-6. This
capturing was done twice (duplo) for each dilution. After being carried out, the cup containing the
DA and the sample was then incubated for 48 hours at 37 ° C. TPC was carried out using PDA
medium and then incubated at 37 ° C for 48 hours. The incubation caused colony formation on the
PDA. These formed colonies will then be counted.

28 Hedonic Test

Panelists were given samples TO, T1, T2, T3 and T4 of + 20 ml with random codes according to the
treatment. Panelists provide an assessment of the product in the form of a score on the organoleptic
test blank for the test parameters. Sensory testing was carried out by a hedonic test to determine the
quality@f the best ginger beer and which product is most preferred by consumers. The test scale used
was a scale of 1 to 5, namely: 1 = very dislike, 2 = dislike, 3 = rather like, 4 = like, 5 = really like,
with typical flavor parameters of ginger as a consideration of the preferences of panelists and
consumers.

2.9 Daia analysis

Data on alcohol content, pH level, total sugar and total Saccharomyces were analyzed using ANOVA
(Analysis of Variance), follffled by Duncan Multiple Range Test and hedonic data were analyzed by
nonparametric test, namely the Kruskall-Wallis test and followed by the Mann-Whitney test. All data
were processed using SPSS Version 24.00.

3. Results and Discussion
Alcohol that was formed as a result of sugar degradation during brewing process of ginger ale with
different level of sugar substition was depicted at the table below.

Table 1. Alcohol Content of Ginger Ale

Sample Alcohol Content(%)
TO 2,6440.05
Tl 2,71+0,09
T2 3484051
T3 3.744+0 07
T4 3,8740,10

Based on table 1., the value of alcohol content in the substitution treatment of palm sugar 0%,
25%, 509, 75% and 100% respectively were 2.64%, 2.71%, 3.48%, 3.74% and 3.87%. There was a
tendency to increase within the increasing substitution composition.

The results of statistical analysis on the value of alcohol content showed differences in the level of
substitution of white sugar with brown sugar had an effect (P <0.05) on the value of alcoholic content
of ginger beer. This might be due to the different fermentable sugar content on each treatment. Palm
sugar is comprises of fructose, sucrose and glucose [9]. Hence during brewing process, fermentable
sugars such as glucose, fructose, maltose, and sucrose as a source of carbon will turn into pyruvate
then turn into ethanol by yeast fermentation [10]. The starch content in the raw ginger can affect the
fermentation process [11] the higher the starch contain the higher the alcohol level might be. Other
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than that, a few physical (temperature, osmotic pressure). chemical (pH. oxygenation, minerals
supplements and natural inhibitors) and microbiological factors (kind and grouping of yeast strain,
bacterial contamination) also influence the aging productivity and the proficiency of change of sugar
to ethanol [12].

Table 2. Total Microbes of Ginger Beer

Sample Total Saccharomyces cerevisiae (cfu/ml)
TO Uncountable
T1 1.97x10°
T2 Uncountable
T3 1,74x10°
T4 1.29x10°

Based on table 3, the total Saccharomyces cerevisiae in ginger beer with palm sugar substitution
09%. 25%, 50%. 75% and 100% respectively were uncountable. 1.97x106, uncountable, 1.74x106,
1.29x106 where the lowest amount was T4 (1,29x106) and the highest was TO and T2 which was
uncountable. This phenomenon occured because the ginger beer products in this study was included in
the types of active alcoholic beverages, where yeast can still reproduce well in an atmosphere of
ginger beer that has low alcohol content and nutrients from white sugar sucrose, as well as palm sugar

[13].

Table 3. Hedonic Quality of Ginger Ale

Treatment
Parameter TO T1 T2 T3 T4
0% 25% 50% 75% 100%

Ginger Taste 2,97+1,16 2.87+1,16 2.90+1,16 3471097 2.77+1,14

The results of statistical analysis showed differences in the substitution rate of white sugar
with pali) sugar had no effect (P> 0.05) on the organoleptic (aroma) properties of ginger beer,
whereas the results of statistical analysis showed differences in the level of sugar substitution in
ginger beer (P <0.05) Palm sugar affect the fermentation process and also the taste of ginger ale. The
flavor and sweetness of palm sugar resemble brown sugar with its caramelised note to the taste, but it
also has slightly bitter and sour aftertase do to its high mineral content [14]. According to the alcohol
level and ph, 75% substitution of palm sugar showed the adequate amount which made it more
acceptable and become the most preferred one. Sweet but not overpoweringly in taste of beverage will
occurs by replacing white sugar with palm sugar [15] resulting in the distinguished aroma of the
ginger itself.

Table 4. pH Test Result of Ginger Beer Treatment

Sample pH Value*
TO 2.80+0,14
(5] 2.90+0,08
T2 2.68+0,05
T3 2.83:005
T4 2.83+0.15

*Data shown as average value + deviation standard.

Based on table 4, it is known that the pH value in the substitution treatment of palm sugar TO, T1,
T2, T3 and T4 respectively were 2.80, 2.90, 2.68, 2.83, 2.83 where the lowest average was T0 (2.80)
and the highest pH Value is T2 (2.90). The decrease in pH value in the product of this research is
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caused by the presence of a portion of alcohol / ethanol which tums into organic acids, such as acetic
acid as a by-product [15]. The ingridients also affect the low ph value of ginger beer in this case was
the addition of lime on the formula [16].

4. Conclusion

The substitution of white sugar with palm sugar in the production of ginger ale had significant
influence on the level of alcohol content and pH value while had no significant effect on total
microbes. Regarding hedonic quality, ginger ale with 75% palm sugar substitution showed as the most
preferred formula for ginger ale.

(9]

Acknowledgments

The authors would like to thank to students of Food Technology Diponegoro University for their help
with data collection.

References

[1] Abdulkareem S A, Uthman H, and Joimoh A 2011 Leonardo journal of Sciences 18 pp 45-54

2] Pertz H H, Lehmann J, Roth-Ehrang R, Elz § 2011 Planta Med 77 p 973.

[3] Sang S. Hong J. Wu H, Liu J, Yang C S.Pan M H, Badmaev V, Ho C T 2009 J. Agric. Food
Chem. 57 10645

4] Suekawa M, Ishige A, Yuasa K, Sudo K, Aburada M, Hosoya E 1984 J. Pharmacobiodyn. 7 p
836

[5] Dugasani S, Pichika M C, Nadarajah V D, Balijepalli M K, Tandra S, Korlakunta J N, J.
Ethnopharmacol 127 p 515

[6] Lee S, Khoo C, Halstead K W, Huynh T, Bensoussan A J 2007 J AOAC Int 90 p1219

[71 RafiM, Lim LW, Takeuchi T, and Darusman L. K 2013 Talanta 103 pp 28-32

[8]  Srikaeo K and Thongta R. 2015. International Food Research Journal. 22 (3) pp 923-929

[9]  Saputro A D, Van de Walle D, Aidoo R.P,Mensah M A, Delbaere C, De Clercq N, Van Durme
J. and Dewettinck K 2017 European Food Research and Technology 243(2) ppl177-191

[10] Walker G M 2014 Fermentation (Industrial) Media for Industrial Fermentations Encyclopedia

of Food Microbiology C Batt, M L Tortorello (Boston: Elsevier Science Publishers)

[11] Torres L M, Leonel M 2010 Revista Energia na Agricultura 25 pp 68-78

[12] Leonel M, Torres L M, Garcia E L, Santos T P R D and Mischan M M 2015 British Journal of
Applied Science and Technology pp.318-326

[13] Johnprimen H S, Turnip A, Dahlan M H 2012 Jurnal Teknik Kimia 2(18)

[14] Barclay A, Sandall P, Shwide-Slavin C 2014 The ultimate guide to sugars and sweeteners:
Discover the taste, use, nutrition, science, and lore of everything from agave nectar to
xylitol. (New York: The Experiment)

[15] Ganeshram R 2016 Cooking with Coconut (North Adams:Storey Publishing)

[16] George M J, Lesemane P, Tanor E B and Tugizimana F 2014. International Journal of Science

and Technology 4(7) pp.124-129




pH Value, Total Microbes, Alcohol Content and Overall Hedonic
Characteristic of Ginger Ale

ORIGINALITY REPORT

9% 4% 7% %

SIMILARITY INDEX INTERNET SOURCES  PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

1

Mohamad Rafi, Lee Wah Lim, Toyohide
Takeuchi, Latifah Kosim Darusman.
"Simultaneous determination of gingerols and
shogaol using capillary liquid chromatography
and its application in discrimination of three
ginger varieties from Indonesia”, Talanta, 2013

Publication

2

Meier, H E Markus, Helén C Andersson, Berit
Arheimer, Thorsten Blenckner, Boris
Chubarenko, Chantal Donnelly, Kari Eilola, Bo G
Gustafsson, Anders Hansson, Jonathan
Havenhand, Anders Hoglund, Ivan Kuznetsov,
Brian R MacKenzie, Barbel Muller-Karulis,
Thomas Neumann, Susa Niiranen, Joanna
Piwowarczyk, Urmas Raudsepp, Marcus
Reckermann, Tuija Ruoho-Airola, Oleg P
Savchuk, Frederik Schenk, Semjon Schimanke,
Germo Vali, Jan-Marcin Weslawski, and
Eduardo Zorita. "Comparing reconstructed past
variations and future projections of the Baltic

2



Sea ecosystem—first results from multi-model
ensemble simulations”, Environmental Research
Letters, 2012.

Publication

e

worldwidescience.org

Internet Source

1o

=

N. Nahariah, A. M. Legowo, E. Abustam, A.
Hintono. "Angiotensin |-Converting Enzyme
Inhibitor Activity on Egg Albumen Fermentation”,

Asian-Australasian Journal of Animal Sciences,
2015

Publication

1o

£l

eprints.undip.ac.id

Internet Source

1o

W F Randall, G AV Sowter. "Mumetal magnetic
shields", Journal of Scientific Instruments, 1938

Publication

1o

B B

agriscience.scientific-work.org

Internet Source

<1%

KARL FREDGA. "Comparative chromosome
studies in mongooses (Carnivora, Viverridae) : .

ldiograms of 12 species and karyotype evolution
in Herpestinae", Hereditas, 02/12/2009

Publication

<1%

www.ukm.my

Internet Source

<1%




tede.unioeste.br

Internet Source

<1%

Ricardo Gonzalez, Aluet Borrego, Zullyt
Zamora, Cheyla Romay, Frank Hernandez,

Silvia Menéndez, Teresita Montero, Enis Rojas.

"Reversion by ozone treatment of acute
nephrotoxicity induced by cisplatin in rats",
Mediators of Inflammation, 2004

Publication

<1%

Tita Rialita, B. Nurhadi, R. D. Puteri. "
Characteristics of microcapsule of red ginger (
var. ) essential oil produced from different
Arabic gum ratios on antimicrobial activity

toward and ", International Journal of Food
Properties, 2018

Publication

<1%

eprints.ucm.es

Internet Source

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



pH Value, Total Microbes, Alcohol Content and Overall Hedonic
Characteristic of Ginger Ale

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ O Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6




	pH Value, Total Microbes, Alcohol Content and Overall Hedonic Characteristic of Ginger Ale
	by Bambang Dwiloka

	pH Value, Total Microbes, Alcohol Content and Overall Hedonic Characteristic of Ginger Ale
	ORIGINALITY REPORT
	PRIMARY SOURCES

	pH Value, Total Microbes, Alcohol Content and Overall Hedonic Characteristic of Ginger Ale
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor




