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Metabolic Profile Analysis of Red Ginger (Zingiber officinale var. rubrum Rosc.)
by GC-MS and HPLC

Azminah, Azminah®”; Kristina, Euodia Hana®; Salsabillah, Aisyah!; Yunita, Oeke!

1Faculty of Pharmacy, University of Surabaya, Raya Kalirungkut Surabaya 60293, Indonesia

Presenting Author: azminah@staff.ubaya.ac.id;
*Corresponding Author: azminah@staff.ubaya.ac.id

This research aims to conduct a metabolic profile analysis of red ginger (Zingiber officinale var. rubrum Rosc.) using
Gas Chromatography-Mass Spectrometry (GC-MS) and High-Performance Liquid Chromatography (HPLC). Red
ginger is known to contain bioactive compounds that have the potential to provide significant health benefits. Red
ginger samples were extracted using methanol as a solvent, and the compounds in the samples were analyzed using
GC-MS and HPLC. The analysis results allowed for the identification of various metabolite compounds, including
6-gingerol, 8-gingerol 10-gingerol, 6-shogaol, and other related compounds. Additionally, this research also includes
the relative quantification of these compounds in red ginger. The research results showed variations in the metabolic
profile of red ginger, including significant differences in the types and amounts of detected compounds. This
information can be valuable for a deeper understanding of the health potential and applications of red ginger in the
pharmaceutical and nutraceutical fields. Furthermore, this research can serve as a basis for the development of
cultivation and processing techniques for red ginger that can enhance the content of specific bioactive compounds.
This research has important implications in supporting the development and utilization of red ginger as a source of
natural compounds with the potential to benefit health and other industries.

Keywords: Red Ginger, GC-MS, HPLC, Metabolic Profile



Introduction

In Indonesia, red ginger has been utilized for its antibacterial, antioxidant, and wound-
healing properties [1]. The weekly demand for red ginger exports is about 4 tons [2]. Compared to
other ginger types, red ginger (Zingiber officinale Roxb. var. rubrum, Zingiberaceae) has a
distinctively stronger scent and hotter taste. Gingerol, a blend of several chemicals with
antibacterial, anti-inflammatory, and antioxidant properties, is one of the primary phenolic
components in ginger. The primary component of fresh ginger, 6-gingerol, has a variety of
pharmacological actions in addition to 8-gingerol and 10-gingerol [3]. Rhizomes had a
significantly larger gingerol content (104.39 ug/g) than stems (0.84 pg/g) and leaves (4.13 pg/g)
[4]. According to Chumroenphat et al. (2018), peeled ginger rhizomes have 68.15 mg/100 g fresh
weight of 6-gingerol, whereas fresh ginger rhizomes have the maximum concentration (75.25
mg/100 g fresh weight) [5].

The purpose of this study is to use High-Performance Liquid Chromatography (HPLC) and
Gas Chromatography-Mass Spectrometry (GC-MS) to analyze the metabolic profile of red ginger
(Zingiber officinale var. rubrum Rosc.).

Research Method

GC-MS analysis

Gas chromatography system used, GC-MS Brand:- SHIMADZU-AOC-20i, Auto Injector Model:
QP-2010 SE, Column Length 60.0 m, Column Diameter 0.25 mm, Column Flow 0.4 mL/min,
Column pressure 100 kPa. Oven temp 250°C, Interface temp 200°C, Low vacuum 8.9e+000 Pa,
lon Source voltage 70 V.

HPLC analysis

Gradient elution was used for instrumental analysis in the following circumstances: The detection
was performed at a wavelength of 280 nm while the system pressure was kept at 1000 Pa.
Throughout the analysis, the flow rate was maintained at 1.2 mL/min. 0.1% trifluoroacetic acid
(TFA) in water (A) and acetonitrile (B) made up the mobile phase. Twenty microliters was the
injection volume. At 280 nm, UV detection was used to find the analytes. After gathering

chromatographic data, peak analysis was carried out using peak area and retention time.



Results and Discussion

The number of compounds contained in the test sample can be seen using the
chromatogram in Figure 1, that is produced as a consequence of the GCMS analysis. More than
50 red ginger compounds were found to be prevalent in all test samples, according to the study of
the chromatogram for each sample. The analysis's findings revealed that the terpenoid group
contains a number of compounds, including monoterpenes, diterpenes, and sesquiterpenes, with

sesquiterpene components being the most prevalent.
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Figure 1. Chromatogram results of red ginger by GC-MS

The findings of this study are consistent with research [6] that yields a metabolite profile
with the same primary component, namely the compounds B-Curcumene (15.88%), PB-
Sesquiphellandrene (15.57%), B-bisabolene (9.29%), and zingiberene (31.79%). The study's
findings were reinforced by research findings [7] that indicate there is the molecules zingiberene,
B-curcumene, B-sesquiphellandrene, and B-bisabolene are the six biggest components in their
research.

Standard preparation was in accordance with previous research [8]. Conditions for gingerol
analysis methods in culture of the red ginger used refers to the literature: 6-Gingerol £ 9.5 minutes,
8-Gingerol + 20.0 minutes, 6-Shogaol + 22.4 minutes, 10-Gingerol £ 33.8 minutes. The standard
results for samples from ginger root 3 ppm, show Peak 2, 6-Gingerol + 12.74 minutes, Peak 4, 8-
Gingerol £ 20.0 minutes, Peak 5, 6-Shogaol = 21.93 minutes, Peak 6, 10-Gingerol + 36.4 minutes,

as seen in Figure 2.
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Figure 2. Results of analysis of red ginger root samples

Conclusion

Furthermore, this research can serve as a basis for the development of cultivation and processing
techniques for red ginger that can enhance the content of specific bioactive compounds. This
research has important implications in supporting the development and utilization of red ginger as

a source of natural compounds with the potential to benefit health and other industries.
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