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ABSTRAK 
A combination of ginger (Zingiber officinale Roscoe) and Javanese turmeric 
(Curcuma zanthorrhiza Roxb.) rhizomes is used by Baturraden, Central 
Java, people to treat an ailment called masuk angin. This study aimed to 
evaluate the quality profile of ginger and Javanese turmeric crude drugs 
and determine the total flavonoid content (TFC) and the total phenolic 
content (TPC) of combinations of both crude drugs in five different weight 
ratios. Standardization of crude drugs used parameters, methods, and 
standards of the compendial Indonesian Herbal Pharmacopeia (IHP). 
Ginger crude drugs met the standard in parameters of morphology, loss on 
drying, acid-insoluble ash, ethanol extractable, and water extractable, 
while morphology and values of loss on drying, acid-insoluble ash, ethanol 
extractable, water extractable, and volatile content of Javanese turmeric 
were within their respective specifications. The TFC of Javanese turmeric 
is lower than that of ginger, but the opposite trend was observed for TPC. 
The crude drug weight ratio significantly affected the TFC and TPC of the 
ginger and Javanese turmeric combination. The combination with the 
highest TFC and TPC was Formula IV (7.11±0.37 mg Quercetin equivalent 
(QE)/g) and Formula II (21.65±1.49 mg Gallic acid equivalent (GAE)/g), 
respectively.  Our study suggested that ginger and Javanese turmeric crude 
drugs were not of good quality, and their mixture in weight ratio of 25-75 
provided the highest TPC warrant for further bioactivity evaluations. 
 
Keywords: Crude Drugs, Polyherbal Combination, Quality Profile, Total 
Flavonoid Content, Total Phenolic Content 

 
 
1. INTRODUCTION 

Zingiberaceae plants have been long 
used as a staple ingredient of jamu in Indonesia. 
For example, ginger (Zingiber officinale Roscoe) 
and Javanese turmeric (Curcuma zanthorrhiza 
Roxb.) have been proven to contain bioactive 
compounds supporting their extensive 
traditional uses (Widyowati and Agil, 2018). 
Ginger is used for the traditional treatment of 
asthma, colds, cough, diarrhea, osteoporosis, 
stomachache, rheumatism, and vomiting 
(Shahrajabian et al., 2019).  

Flavonoids, phenolic compounds, 
terpenoids, and vanilloids are the metabolites of 
ginger, with volatile oils as the most 
characterized ones. Ginger has been reported to 
show analgesic, androgenic, anti-Alzheimer’s 

disease, anticancer and antitumor, antidiabetic, 
anti-hypercholesterolemia, antihyperlipidemic, 
antihypertensive, anti-inflammatory, 
antimicrobial, antioxidant, immunomodulatory, 
insecticidal, and melanogenesis inhibitory 
activities (Hamad et al., 2023; Zhang et al., 2022).  

Javanese turmeric is traditionally used 
for appetite boosting and treating arthritis, 
constipation, diarrhea, fevers in children, 
hemorrhoids, leukorrhea, liver-related 
problems, skin eruption, and stomach disorders. 
The main secondary metabolites of this plant are 
curcuminoids, terpenoids, and volatile oils with a 
dominant constituent of xanthorrhizol. Javanese 
turmeric extracts have been evaluated for 
various pharmacological activities, i.e., 
antibacterial, anticancer and antitumor, 
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antidiabetic, antifungal, anti-inflammatory, 
antioxidant, hepatoprotective, and insecticidal, 
with some producing promising results (Rahmat 
et al., 2021).  

People in Baturraden, Central Java, used 
a combination of ginger and Javanese turmeric 
decoction to treat masuk angin, which is defined 
as an ailment generally characterized by light 
headache, malaise, mild fever, and muscle 
soreness. Baturraden people use both plant 
materials in the form of fresh rhizomes or crude 
drugs (Triratnawati, 2011; Utaminingrum et al., 
2021). The quality of crude drugs available in the 
community may vary significantly with genetics, 
plant development, environment, harvest and 
post-harvest processing, and storage conditions 
as the factors.  

The quality of crude drugs can be 
divided into three aspects, i.e., identity, purity, 
and quality. The quality of a given crude drug 
directly affects its safety and efficacy, which was 
closely correlated to purity and content, 
respectively (Al-Harrasi et al., 2022; Das et al., 
2019). Hence, it is important to standardize the 
quality of ginger and Javanese turmeric crude 
drugs to ensure their safety and efficacy during 
use. In addition, crude drug standardization is 
mandatory for those intended as the raw 
materials for standardized herbal medicines 
(obat herbal terstandar) and phytomedicines 
(fitofarmaka).  

Flavonoids and phenolic compounds are 
well-known for their potent antioxidant 
properties, related to their role in scavenging 
free radicals. They can be quantitatively 
enumerated with total flavonoid content (TFC) 
and total phenolic content (TPC) analysis. The 
higher TFC and TPC in a given crude drug 
generally generated higher antioxidant activities 
(Hartanti et al., 2023b).  

Herbal formulation should have 
components with the main, intended, activity and 
components with supporting activities to show 
good efficacy (Afendi et al., 2016). In the case of 
ginger and Javanese turmeric combination, 
antioxidant is one of those supporting activities, 
while anti-masuk angin is the main activity. 
Hence, TPC and TFC can be used as a measure to 
predict the efficacy of the combination in the 
masuk angin treatment.  

This study aimed to standardize ginger 
and Javanese turmeric crude drugs and evaluate 
the TFC and TPC profile of both crude drugs 
when used individually and in combination with 
three different weight ratios. The findings of this 
research will provide information on the weight 
ratio of the combination containing the highest 
flavonoid and phenolic compound contents 

potentially studied further for their masuk angin-
related bioactivities. 
 
2. METHODOLOGY 
2.1 Materials 

Ginger and Javanese turmeric crude 
drugs were purchased from Wisata Kesehatan 
Jamu (WKJ) Kalibakung, Tegal. Reagents 
(Aluminum chloride, Chloral hydrate, and Follin 
Ciocalteau), reference compounds (Gallic acid 
and Quercetin), and solvents (acetone, 
chloroform, deionized water, ethanol, methanol, 
and n-toluene) were from Millipore Sigma (US).  
 
2.2 Standardization of crude drugs 

The identity aspect was characterized by 
parameters of macroscopic and microscopic 
morphology. The purity aspect was evaluated by 
parameters of loss on drying, total ash, and acid-
insoluble test. The content aspect was 
characterized by ethanol extractable, water 
extractable, and volatile compound content 
parameters. Methods for all parameter 
evaluations and standard values followed those 
in Indonesian Herbal Pharmacopeia (IHP) 
(Indonesian MoH, 2017). 
 
2.3 Preparation of crude drug mixture 

Ginger and Javanese turmeric crude 
drugs were separately pulverized into fine 
powders. Both powdered crude drugs were 
mixed in a specified weight ratio to obtain five 
formulations (Table 1).  
 

Table 1. Formulations of ginger and Javanese 
turmeric crude drug mixture 

Formulation 
Proportion (%) 

Ginger Javanese turmeric 
Formula I 0 100 
Formula II 25 75 
Formula III 50 50 
Formula IV 75 25 
Formula V 100 0 

 
2.4 Extraction  

The crude drug mixture of each 
formulation was extracted with water in a ratio 
of 1:20 over a water bath at 110°C for 30 min. The 
extract was obtained by filtration and was freshly 
used for the determination of total flavonoid 
content (TFC) and total phenolic content (TFC).  
 
2.5 Determination of total flavonoid total 

The water extract was properly diluted 
and reacted with an Aluminum chloride solution 
according to a previous report (Hamad and 
Hartanti, 2023). A calibration curve of Quercetin 
(y = 0.0085x + 0.1897, R² = 0.9626) was utilized 
to calculate the TFC of each formulation. It was 
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calculated from the relationship of the 
concentrations and absorbances of five-series 
Quercetin solutions. 
 
2.6 Determination of total phenolic total 

The water extract was properly diluted 
and reacted with Folin-Ciocalteau solution 
according to a previous report (Hamad and 
Hartanti, 2023). A calibration curve of Gallic acid 
(y = 0.0076x + 0.1665, R² = 0.9697) was utilized 
to calculate the TPC of each crude drug mixture. 
It was obtained from the relationship of the 
concentrations and absorbances of five-series 
Gallic acid solutions. 

 
2.7 Data analysis 

The normally distributed TFC and TPC 
were individually evaluated by one-way ANOVA 
and Duncan’s test (n=3). The analysis was 
conducted by SPSS ver. 26, with significant effect 
and difference assigned at p-value <0.05. 

 
3. RESULTS AND DISCUSSIONS 

The morphological characteristics of 
both crude drugs were highly similar to the 
standard described in the IHP. The ginger 
rhizome is a slightly flattened plate, with an 
elongated oval shape, the outer layer is rough, 
and the inner layer is smooth with fibrous, 
protruding, short fractures. The outer layer is 
yellowish brown, the inner one is yellowish 
white, and fibers with a bluish hint, with a 
characteristic odor and spicy and pungent taste.  

On the other hand, the Javanese turmeric 
rhizomes are round or slightly oblong slices, 
light-weight, hard, easily broken, wrinkled outer 

surface, yellow to brown, irregularly curved slice 
area, uneven, with dusty fracture marks. The 
inside is orange-yellow to bright orange-brown, 
with a distinctive aromatic odor and sharp and 
bitter taste. The color of Javanese turmeric 
rhizome widely varied from light yellow to 
brownish orange according to plant accession 
and correlated to the phytochemical profiles 
(Minarni et al., 2023). 
 

 
Figure 1. Macroscopic characteristics of ginger 

(A) and Javanese turmeric (B) crude drugs 
 

About 80% of the diagnostic fragments 
of each crude drug were observed. The periderm 
of ginger and the parenchymal cortex of Javanese 
turmeric were not observed. Hence, the identity 
of the crude drugs was confirmed to be correct 
based on their macroscopical and microscopical 
morphology characters. Xylem and xylem 
elements are particularly important for powder 
microscopic ginger identification, with various 
distinctive forms, i.e. reticulate, scalariform, and 
helical. Big-sized oleoresin cell is also an 
important identity fragment of ginger (Gavrilova 
et al., 2022).   
 

 
Figure 2. The diagnostic fragments of ginger (upper panel) and Javanese turmeric (lower panel) crude 

drugs, showing starch granules (A), cork in longitudinal view (B), xylem (C), fiber (D), starch granules (E), 
cork in tangential view (F), xylem (G), and sclerenchyma (H) 
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Table 2. The quality character profile of ginger and Javanese turmeric crude drugs 

Parameters 
Ginger Javanese turmeric 

Value Standard Value Standard 
Loss on drying (%) 9.4±0.1* Not more than 10 8.6±0.3* Not more than 10% 
Total ash (%) 5.6±0.1 Not more than 4.2 5.7±0.3 Not more than 4.8 
Acid-insoluble ash (%) 1.0±0.1* Not more than 3.2 0.5±0.0* Not more than 0.7 
Ethanol extractable (%) 9.3±0.8* Not less than 5.7 10.6±0.2* Not less than 3.6 
Water extractable (%) 17.2±2.1* Not less than 15.8 16.4±0.9* Not less than 9.1 
Volatile content (%) 0.04±0.02 Not less than 0.80 1.80±0.10* Not less than 1.20 

*: The parameter is within the specified value 
 

Ginger crude drugs met all 
requirements, except for total ash and volatile 
content. On the other hand, the values of loss on 
drying, acid-insoluble ash, ethanol extractable, 
water extractable, and volatile content of 
Javanese turmeric were within the specification. 
Hence, both crude drugs did not meet the 
standard for the total ash. Nevertheless, Javanese 
turmeric was of good quality in the content 
aspect.  

Loss on drying and ash contents 
represented the purity aspect of a crude drug 
quality related to the microbial and heavy metal 
contamination risk, respectively. This aspect 
particularly modified the safety of the crude drug 
during use (Al-Harrasi et al., 2022). The loss on 
drying of ginger crude drugs in this study was 
comparable to those collected and dried in 
Enrekang, South Sulawesi, while that of Javanese 
turmeric was much lower than one from 
Ponorogo, East Java (Aziz et al., 2019; 
Syarifuddin et al., 2023).  

Both crude drugs did not meet the 
standard for acid-insoluble ash. Medicinal plants 
might take siliceous and other earthly materials 
up during cultivation or post-harvest processing, 
which might end up with higher ash contents in 
crude drugs (Luo et al., 2020). As we bought 
crude drugs from WKJ Kalibakung, we don’t 
know where the plant grown and how they were 
processed. Nevertheless, our result was lower 
than the total ash and acid-insoluble ash of 
Javanese turmeric crude drug originating from 
Malang, East Java (Cesarika and Syafah, 2018). 

Ethanol extractable, water extractable, 
and volatile content represented content aspects 
of crude drug quality. This aspect is directly 
related to the compounds responsible for the 
bioactivity of a given crude drug during use. The 
ethanol and water extractable are particularly 
essential for crude drugs with unknown 
bioactive compounds, which indicated a 
quantitative measure of semi-to-nonpolar and 
polar compounds, respectively (Al-Harrasi et al., 
2022).  

The extractable matter of a given crude 
drug is widely varied according to post-harvest 
processing and extraction methods (Hamad and 

Hartanti, 2023; Yap et al., 2020). Similarly, 
volatile compound content also ranged 
depending on the seasonal, developmental, 
processing, and distillation method (Ajayi et al., 
2016; Usai et al., 2016).  
 

Table 3. Profile of TPC and TFC of ginger and 
Javanese turmeric crude drug mixtures 

Formulation 
TFC (mg 

QE/g) 
TPC (mg 
GAE/g) 

Formula I 1.10±0.02A 21.65±1.49e 
Formula II 3.89±0.24B 19.09±1.09d 
Formula III 5.47±0.13D 12.50±0.38c 
Formula IV 4.32±0.04C 8.55±0.20b 
Formula V 7.11±0.37E 2.28±0.06a 

Different superscripted upper-case alphabets 
represented different TFCs, and lower-case ones 
represented different TPCs 
   

Baturraden people utilize ginger and 
Javanese turmeric rhizome combinations in the 
form of decoction (Utaminingrum et al., 2021). 
Hence, in this study, the evaluation of TFC and 
TPC was subjected to the water extract of the 
combination of both crude drugs. Individually, 
ginger rhizomes contained higher levels of 
flavonoids but lower levels of phenolic 
compounds than Javanese turmeric in this study. 
Flavonoids have been detected in ginger 
rhizomes from Malang and Riyadh, Saudi Arabia 
(Alfuraydi et al., 2024; Lukiati et al., 2020).  

Flavonoids, i.e., catechin, epicatechin, 
kaempferol, naringenin, quercetin, and rutin 
have been putatively detected in ginger rhizomes 
(Ghasemzadeh et al., 2010). On the other hand, 
the abundant phenolic compounds in Javanese 
turmeric rhizomes have also been reported from 
Bengkulu and Bogor, West Java (Minarni et al., 
2023; Suryani et al., 2022). Curcuminoids are the 
main phenolic compounds of Javanese turmeric, 
with minor ones, i.e., 13-hydroxy-xanthorrhizol, 
3-hydroxy-6-methyl acetophenone, dehydro-6-
gingerdione, and vanillin have also been 
identified (Rahmat et al., 2021).  

The weight ratio of ginger and Javanese 
turmeric crude drugs in the mixtures statistically 
affected their TFC (p=0.000) and TPC (p=0.000). 
The higher proportion of Javanese turmeric 
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generated formulation with a lower TFC. Hence, 
the ginger-only formulation (Formula V) showed 
the highest TFC. The opposite trend was 
observed in TPC, in which the Javanese turmeric-
only formulation (Formula I) showed the highest 
TPC among other formulations.  

Our results suggested that the mixture 
with the highest TFC and TPC were those 
containing 50-50 and 25-75 weight ratios of 
ginger and Javanese turmeric, respectively. The 
main bioactive compounds of ginger are gingerol 
and shogaol, while those of Javanese turmeric are 
curcuminoids and volatile oil (Indiarto et al., 
2021; Rahmat et al., 2021). Curcuminoids, 
gingerol, and shogaol are phenolic compounds, 
and hence, TPC is more appropriate to be used as 
the marker to predict the efficacy of the 
combination of ginger and Javanese turmeric. 
From this point of view, a mixture with a higher 
TPC warrants further bioactivities evaluation 
should be Formula II.  

The use of plant material combinations 
is preferable to those of single plants only. 
Polyherbal formulations might generate a 
synergistic interaction effect between their 
components, which eventually results in better 
efficacy or lower toxicity (Parasuraman et al., 
2014; Yap et al., 2023). In addition, gingerol and 
shogaol from ginger with their spicy nature 
might improve the taste of the mixture, which 
would increase the acceptability and compliance 
during the use (Indiarto et al., 2021).  

The different TPCs observed in a mixture 
with a different component weight ratio in this 
study were previously also reported in 
Indonesian and Malaysian polyherbal 
formulations (Hartanti et al., 2023a; Rahim et al., 
2020). TFC of ginger and Javanese turmeric 
formulations was weakly correlated to their TPC 
(r=0.210, p=0.759). Hence, their phenolic 
compounds were likely not flavonoids. The 
phenolic compounds in ginger are gingerdiones, 
gingerol, gingerones, paradol, shogaol, and 
zingerol, while those of Javanese turmeric are 
curcuminoids and derivatives of vanillin and 
xanthorrhizol (Rahmat et al., 2021; Styawan et 
al., 2022). 

 
4. CONCLUSIONS 

Ginger crude drugs did not meet the 
standard for total ash and volatile content, while 
the total ash value of Javanese turmeric was not 
within the specification. The TPC of Javanese 
turmeric is higher than that of ginger. The crude 
drug mixture recommended for further 
evaluation of bioactivities is Formula II, with the 
weight ratio of both crude drugs 75-25. 
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