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Substantiation of auxiliary substances 
of in the composition of tablets with 
dry extract of zingiber officinale 

Topicality. Due to its rich chemical composition and pharmacological activity, Zingiber officinale is a promising raw 
material for creating various drugs, including ones for the treatment of type 2 diabetes.

Aim. To obtain tablets with dry ginger extract by direct pressing using polyfactorial dispersion analysis (taking into 
account the quality factors).

Materials and methods. The objects of the study were dry ginger extract, filler – Galen IQ 721 and excipients of 
three technological groups: dry binders, moisture regulators and lubricants. The effect of auxiliary substances on such 
indicators as bulk density, tapped density and the Carr index of the tablet mass, as well as disintegration, mechanical 
strength and friability of the obtained tablets have been investigated.

Results and discussion. Using the mathematical planning of the experiment by the 3 × 3 Latin square method, the in-
fluence of qualitative factors on the pharmacological indicators of tablets with a dry extract of ginger has been studied.

Conclusions. According to the results of analysis of variance, the optimal excipients in the composition of tablets 
with ginger extract were chosen: from the group of binders – Kollidone k30, as a moisture regulator – Neusilin UFL 2 and 
lubricant – calcium stearate.

Key words: type II diabetes; dry ginger extract; Excipients; tablets; direct pressing; pharmacotechnological indicators 
of powder masses and tablets; mathematical planning of the experiment; three-factor analysis of varianc
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Актуальність. Імбир лікарський завдяки багатому хімічному складу і фармакологічній активності є перспек-
тивною сировиною для створення різноманітних препаратів, у тому числі і для лікування цукрового діабету 
2 типу.

Мета роботи – вибір допоміжних речовин (якісних факторів) для отримання таблеток з сухим екстрактом імби-
ру лікарського методом прямого пресування з використанням багатофакторного дисперсійного аналізу.

Матеріали та методи. Об’єктами дослідження були сухий екстракт імбиру лікарського, наповнювач – Galen 
IQ 721 і допоміжні речовини трьох технологічних груп: сухі зв’язуючі речовини, вологорегулятори і лубриканти. 
Досліджували вплив допоміжних речовин на такі показники, як насипну густину, густину після усадки та індекс 
Карра таблеткової маси, а також розпадання, стійкість до роздавлювання і стираність отриманих таблеток.

Результати та їх обговорення. За допомогою математичного планування експерименту методом латинського 
квадрата 3 × 3 було вивчено вплив якісних факторів на фармакотехнологічні показники таблеток з сухим екс-
трактом імбиру лікарського.

Висновки. За результатами дисперсійного аналізу були обрані оптимальні допоміжні речовини у складі 
таблеток з екстрактом імбиру: із групи зв’язуючих речовин – Kollidone k30, вологорегулятор – Neusilin UFL 2 
і лубрикант – кальцію стеарат.

Ключові слова: цукровий діабет II типу; сухий екстракт імбиру; допоміжні речовини; таблетки; пряме пре-
сування; фармакотехнологічні показники порошкових мас і таблеток; математичне планування експерименту; 
трифакторний дисперсійний аналіз
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Актуальность. Имбирь лекарственный благодаря богатому химическому составу и фармакологической 
активности является перспективным сырьем для создания разнообразных препаратов, в том числе и для лече-
ния сахарного диабета 2 типа.

Цель работы – выбор вспомогательных веществ (качественных факторов) для получения таблеток с су-
хим экстрактом имбиря лекарственного методом прямого прессования с использованием многофакторного 
дисперсионного анализа.

Материалы и методы. Объектами исследования были сухой экстракт имбиря лекарственного, напол-
нитель – Galen IQ 721 и вспомогательные вещества трех технологических групп: сухие связующие вещества, 
влагорегуляторы и лубриканты. Исследовали влияние вспомогательных веществ на такие показатели, как на-
сыпная плотность, плотность после усадки и индекс Карра таблеточной массы, а также распадаемость, устой-
чивость к раздавливанию и истираемость полученных таблеток.
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Результаты и их обсуждение. С помощью математического планирования эксперимента методом латин-
ского квадрата 3 × 3 было изучено влияние качественных факторов на фармакотехнологические показатели та-
блеток с сухим экстрактом имбиря лекарственного.

Выводы. По результатам дисперсионного анализа были выбраны оптимальные вспомогательные веще-
ства в составе таблеток с экстрактом имбиря: из группы связующих веществ – Kollidone k30, в качестве влаго-
регулятора – Neusilin UFL 2 и лубрикант – кальция стеарат.

Ключевые слова: сахарный диабет II типа; сухой экстракт имбиря; вспомогательные вещества; таблет-
ки; прямое прессование; фармакотехнологические показатели порошковых масс и таблеток; математическое 
планирование эксперимента; трехфакторный дисперсионный анализ

INTRODUCTION
The use of ginger in folk medicine has a centuries-

long history, since no other spice has such an amazing 
combination of taste and healing properties [1].

Ginger rhizomes contain a complex of BAI, the main 
of which are: essential oil, content of which is 1-4,3 %, li-
noleic, oleinic, nicotinic acids, sesquiterpene compounds 
(gingerol, gingerolene, gingerinone A, B, zingerol, zingi- 
berene, p-bisabolone, magoles, curcumene), flavonoids, 
asparagine, calcium, magnesium, manganese, iron, phos-
phorus, potassium, sodium, vitamins C, A, B1, B2. In addi-
tion, ginger contains all the essential amino acids (tryptop- 
han, threonine, methionine, phenylalanine, valine, etc.) [2].

Due to the rich chemical composition Zingiber of-
ficinale manifests a multifaceted spectrum of pharmaco-
logical properties: antipyretic, analgesic, anti-inflamma-
tory, antihypertensive, antimicrobial, sedative, etc. [3, 4].

In the pharmaceutical market of Ukraine there are 
drugs with different pharmacological activity that con-
tain ginger [5]:

• for the prevention and treatment of meteotropic reac-
tions and autonomic disorders (Antifront, Hungary);

• antitussives (Bronchomed, Doctor Cough, India);
• expectorants (Dr. Mom, Travisil, Cofol, India);
• analgesic and anti-inflammatory (Osteoartheaze Active, 

Australia);
• to activate the digestive processes in dyspeptic disor-

ders (Actis, Australia);
• to maintain and improve the functional activity of 

the body (Vivabon, Pakistan);
• for the correction of overweight (Lipomin, Liponorm, 

Australia).
In addition, the analysis of literature sources and 

pharmacological studies have confirmed the presence of  
hypoglycemic and antioxidant properties in the dry extract 
of ginger [6, 7]. But medicines based on it for the treat-
ment of diabetes are absent in the pharmaceutical mar-
ket of Ukraine, which indicates the expediency of their 
development. 

The aim is to carry out  a scientifically-based selection 
of auxiliary substances (qualitative factors) for the pro- 
duction of tablets with dry extract of ginger by direct 
compression.

MATERIALS AND METHODS
Preliminary studies have established that dry extract 

of ginger is a hygroscopic powder, which indicates the need 
for the inclusion of a moisture regulator. In addition, the re-

sults of pharmaco-technological studies have shown un-
satisfactory flowability. and compressibility of the extract,   
which shows the need to add lubricants and binding ex-
cipients in the development of the solid dosage form [8].

Therefore, for our research, 9 excipients have been 
selected, which were divided into 3 groups: dry binders 
(factor A), moisture regulators (factor B) and lubricants 
(factor C). Each factor was considered at three levels, pre-
sented in Tab. 1. The levels of factors were chosen based 
on the literature data [9].

Galen IQ 721, selected on the basis of previous stu- 
dies [10], was used as a filler. It was added to an average 
tablet weight of 0.5.

For the experiment, a tablet mass was prepared by 
mixing 0.3 g of dry ginger extract per tablet with filler and 
an auxiliary substance from each group (factors A, B, C).

To study the three factors with the same number of 
levels used 3 × 3 Latin square.

Pharmacotechnological studies were performed ac-
cording to the methods of the State Pharmacopoeia of 
Ukraine [11]. For the tablet mass, the following was eva- 
luated: p.2.9.34 – bulk density (у1) and tapped density 
(у2), p.2.9.36 – Carr index (у3). For the obtained tablets 
determined: p.2.9.1 disintegration (y4), p.2.9.8. – resis- 
tance to crushing (у5) and p.2.9.7. – friability (y6).

In Tab. 2, the matrix of experiment and the results of 
studies of pharmacotechnological indicators are given. 
Two series of trials of 9 experiments each were carried out.

The results obtained were subjected to analysis of 
variance [12-14]. The influence of a factor on each indi-
cator was determined using the Fisher criterion. Based 
on the data obtained for significant factors, the effect of 
their levels was evaluated using Duncan’s multiple cri-
terion and, for clarity of such a comparison, histograms 
were constructed.

Table 1

QUALITATIVE FACTORS AND THEIR LEVELS

Factors Factor levels

A – binding agents
a1 – MCC 112 5 % 
a2 – Polyplasdone s630 5 % 
a3 – Kollidone k30 5 %

B – moisture regulators
b1 – Syloid 244 FP 1 % 
b2 – Neusilin UFL 2 1 % 
b3 – Aerosil 1 %

C – Lubricants
c1 – Calcium stearate 1 % 
c2 – Compritol 888 1 % 
c3 – sodium stearyl fumarate 1 %
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RESULTS AND DISCUSSION
The results of analysis of variance showed that fac-

tor A (binders) has the most significant effect on such 
indicators as the bulk density, the Carr index and hard-
ness. Studying the levels of binders allowed ranking them 
by the degree of influence on the responses. The greatest 
bulk density (a3 = a2 > a1) and the smallest index of Carr 
(a3 < a2 < a1) provides Kollidone k30 5 %, the highest 
strength was observed in the presence of Polyplasdone 
s630 5 % (a2 > a3 > a1) (Fig. 1).

Thus, Kollidone k30 has the greatest impact on the 
bulk density of the powder to the maximum and the Carr 
index to a minimum compared with other binders: Kol-
lidone k30 > Polyplasdone s630 > MCC 112.

When studying factor B (moisture regulators), it has 
been revealed that they have the most significant effect 

on such indicators as tap-density, Carr index, strength 
and friability of tablets. According to the degree of in-
fluence on the responses, they are arranged as follows: 
tapped density – b2 = b3 < b1, Carr index – b2 = b3 < b1, 
strength – b2 > b1 > b3 and friability – b2 = b1 < b3 (Fig. 2).

Thus, the use of Neusilin UFL 2 as a moisture regu-
lator has the greatest impact on the tapped density of 
the powder to the maximum, the Carr index to a mini-
mum, strength to the maximum and friability to a mini-
mum as compared to other moisture regulators: 

Neusilin UFL 2> Aerosil > Syloid 244 FP.

Studies have shown that factor C (lubricants) has 
a significant impact on all pharmacological parameters, 
except for the bulk density. According to the degree of 

Table 2

THREE-FACTOR EXPERIMENT BASED ON 3X3 LATIN SQUARE AND RESULTS  
OF PHARMACOLOGICAL INDICATORS RESEARCH

No A B C y´1 y´´1 y´2 y´´2 y´3 y´´3 y´4 y´´4 y´5 y´´5 y´6 y´´6

1 a 1 b 1 c 1 0.391 0.401 0.818 0.820 52.2 51.09 671 628 67 69 0.4 0.41
2 a 1 b 2 c 2 0.473 0.502 0.60 0.630 21.16 20.32 523 532 116 117 0.47 0.45
3 a 1 b 3 c 3 0.562 0.532 0.750 0.727 25.06 26.82 470 467 43 45 1.6 1.4
4 a 2 b 1 c 2 0.60 0.591 0.750 00.749 20 21.09 558 581 128 136 0.79 0.69
5 a 2 b 2 c 3 0.562 0.514 0.750 0.704 25.06 26.99 541 560 138 144 0.52 0.49

6 a 2 b 3 c 1 0.529 0.540 0.692 0.701 23.55 22.97 611 622 45 46 0.81 0.82

7 a 3 b 1 c 3 0.529 0.530 0.750 0.743 29.47 28.67 507 477 84 85 0.61 0.6

8 a 3 b 2 c 1 0.60 0.61 0.750 0.752 20 18.88 502 489 65 63 0.73 0.71

9 a 3 b 3 c 2 0.562 0.570 0.692 0.701 18.79 18.69 584 608 112 113 0.5 0.51

Note. y´1 – bulk density (g/ml); y´2 –   tapped density (g/ml); y´3 – Carr index; y´4 – disintegration (sec); y´5  – tablet strength (N);  
y´6 – friability of tablets (%).

Fig. 1. Comparative assessment of the influence of factor A levels in the study of the bulk density,  
the Carr index and hardness
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influence on the responses, they are arranged as follows: 
tapped density – c1 = c2 = c3, Carr index – c2 < c3 < c1, dis-
integration – c3 < c2 = c1, strength – c2 > c3 > c1 and fri-
ability – c1 = c2 < c3 (Fig. 3).

Thus, the use of calcium stearate as a lubricant has 
the greatest effect on powder’s tapped density, disinte- 
gration and friability to a minimum compared with other 
lubricants: calcium stearate < Compritol < sodium stearyl 
fumarate.

CONCLUSIONS
1. Using the method of mathematical planning – a three- 

factor experiment based on 3 × 3 Latin square the in-

fluence of 9 qualitative factors on the pharmacotechno- 
logical properties of tablets has been studied.

2. According to the results of analysis of variance, the opti-
mal excipients in the composition of tablets with gin-
ger extract were chosen: from the group of binders, 
Kollidone k30, as a moisture regulator, Neusilin UFL 2 
and lubricant, calcium stearate.

3. The obtained data will be used for further research 
in order to determine the optimal amount of these exci- 
pients in the development of technology of tablets with 
a dry extract of ginger by direct compression.
Conflict of interests: authors have no conflict of in-

terest to declare.

Fig. 2. Comparative assessment of the influence of factor B levels in studying the tapped density,  
the Carr index, hardness and friability

Fig. 3. Comparative assessment of the influence of levels of factor C in the study of tapped density,  
the Carr index, disintegration, hardness and friability
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