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ABSTRACT

This study aimed to investigate the nutritional properties and antioxidant effects of Alpinia galanga (AG) extract. The
proximate composition analysis revealed a moisture content of 3.99%, ash content of 13.35%, crude fat content of 0.85%,
crude protein content of 14.78%, and carbohydrate content of 67.03% (p<0.05). Mineral content was found to increase with
higher concentrations of AG. Furthermore, the presence of natural caffeine in AG was confirmed. AG exhibited a total
polyphenol content of 1.37 mg GAE/g and a total flavone content of 1.23 mg QE/g, respectively (p<0.05). The
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity of AG was measured at 63.24%, while the 2,2'-azino-bis
(3-ethylbenzothazoline- 6-sulfonic acid) (ABTS) radical scavenging activity was measured at 89.19%. These findings suggest
that AG, containing natural caffeine components, possesses significant antioxidant activity and stimulating effects. It is therefore
inferred that AG extracts could serve as a natural alternative to caffeine.
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Table 1. HPLC analysis conditions

HPLC equipment SHISEIDO SI-2, SHISEIDO 3002 Detector

Shiseido Pak MGII C18

Column (1.5 mm x 250 mm, 5 pm)

Column oven
temperature

40C

(A) Water (80%)

Mobile phase (B) MeOH (20%)

Flow rate 150 uL/min
Wavelength 254 nm
Inject volumn 10 uL

Run time 15 min
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Table 2. General analysis of AG extracts
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Composition (%) Moisture Crude ash Crude fat Crude protein Carbohydrate
AGY 3.99+0.28" 13.35+0.08° 0.850.06 14.78+0.38° 67.03£0.61°
AGC50% 2.63+0.02° 6.18+0.05° 24.27+2.20° 103.16+0.87° —36.23+1.43°
AGC60” 2.59+0.03° 7.62+0.03° 23.16+1.35° 81.22+1.32° —14.59+2.55

Values are means+S.E.M.

Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05.

D AG: Extract from Alpinia galanga.
2 AGC50: Caffeine+extract from Alpinia galanga (1:1).
» AGC60: Caffeine+extract from Alpinia galanga (2:3).
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Table 3. Mineral composition of AG extracts

2. RI|& e

AG FE=3 7HQ 23 Hl&ol tig W& AG FEE,
AGC50, AGC602] F718-& #2493 Ax}= Table 3¢ #A|
stk 100 g B T8 FHFS AG FEE 0.49+0.02 mg,
AGC50 0.31£0.01 mg, AGC60 0.37+0.01 mg, o} FHFe
AG FZE 8.52+0.23 mg, AGC50 3.71+0.11 mg, AGC60
477£0.16 mg, He] IFE AG FEE 34.59+21.42 mg,
AGC50 17.15+0.92 mg, AGC60 20.14+1.34 mg, Y3t T2
AG FZE 43.51£1.13 mg, AGC50 20.19+0.09 mg, AGC60
2536091 mg, "FLUlF FFS AG FE= 463.73+20.28
mg, AGC50 215.11+4.78 mg, AGC60 283.28+25.1 mg, 24
S AG FEE 48.81+0.51 mg, AGC50 28.97+1.53 mg,
AGC60 36.31+0.93 mgo & UEstown], 2], ofd, &
2t vladlg 2 Z2g 398 o Fo ¥j8] AG FEE0]

Composition (mg/100 g) AG" AGC50? AGC60” p-value

Copper 0.49+0.02° 0.3120.01° 0.37+0.01° p<0.05

Zinc 8.52+0.23" 3.71£0.11° 4.77+0.16° p<0.05

Iron 34.59+21.42° 17.15£0.92° 20.14+1.34° p<0.05

Manganese 43.51+1.13" 20.19+0.09° 25.36+0.91° p<0.05

Magnesium 463.73+20.28" 215.1144.78° 283.28+25.1° p<0.05

Calcium 48.81+0.51° 28.97+1.53 36.31£0.93° p<0.05
Selenium 27.5142.24 31.03+0.7 30.73+4.01 Ns?

Values are means+S.E.M.

Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05.

Y AG: Extract from Alpinia galanga.

2 AGCS50: Caffeine+extract from Alpinia galanga (1:1).
3 AGC60: Caffeinetextract from Alpinia galanga (2:3).
¥ NS: Not signification.
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Fig. 1. The HPLC chromatogram of caffeine standard solution and extract from Alpinia galanga.
(A) The standard curve of caffeine standard solution. (B) The HPLC chromatogram of caffeine standard solution. (C) The HPLC

chromatogram of extract from Alpinia galanga.
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Comp.#: 1, Comp.Name : Caffeine
Method : External Standard [ F(Area) / Wspl ]
X axis = Area, Y axis = Conc * Wspl

Order : , Calib.Type : Linear

Corre. Coe : 0.999911

Coef. : -0.827267, 2.19576e-005,
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Fig. 2. The HPLC chromatogram of caffeine standard solution and mixture of extract from Alpinia galanga and caffeine.
(A) The standard curve of caffeine standard solution. (B) The HPLC chromatogram of caffeinetextract from Alpinia galanga (1:1). (C)
The HPLC chromatogram of caffeinetextract from Alpinia galanga (2:3).
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Table 4. Total phenolic, total flavonoid contents of AG extracts

Variables AGY AGC50? AGC60? p-value
Total phenolic (mg GAE/g) 1.37+0.02* 0.83+0.02° 1.17+£0.03° p<0.05
Total flavonoid (mg QE/g) 1.23£0.17* 0.320.04° 0.62+0.04° p<0.05

Values are means+S.E.M.

Mean values without a common letter significantly different by Duncan’s multiple range test at p<0.05.

Y AG: Extract from Alpinia galanga.
2 AGCS50: Caffeine+extract from Alpinia galanga (1:1).
» AGC60: Caffeine+extract from Alpinia galanga (2:3).
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