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Abstract

The roots of Boesenbergia rotunda are prominent ingredients in the cuisine of several Asian countries, including
Thailand, Malaysia, Indonesia, India, and China. Recently, fingerroot (Boesenbergia rotunda) was successfully
cultivated in South Korea. In this study, the radical scavenging and a-glucosidase inhibitory activities of Korean
fingerroot extracts obtained using different extraction methods (i.e., organic solvent and hot water extractions) were
investigated. More specifically, the antioxidant activities were evaluated using the hydroxyl and 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS") radical scavenging assays, while the anti-diabetic effects of the
various solvent extracts of fingerroot were tested using the a-glucosidase inhibitory assay. Among the tested samples
the 80% methanolic (MeOH) extract showed the most potent activities, with ICsy values of 82.3+2.3 and 75.0+2.4
ug/mL, respectively for the hydroxyl and ABTS" radical scavenging activities. Also, the 80% MeOH extract exhibited
the greatest a-glucosidase inhibitory effects, with an ICsy value of 151.6+3.6 pg/mL. Finally, the total phenolic
content of 80% MeOH extract was found to be 106.0+1.7 mg equivalent of gallic acid per g of extract. These
results suggest that the 80% MeOH extract of fingerroot can be considered as a new effective source of natural

antioxidant and anti-diabetic materials.
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hydroxyl 2+t]Z 2A &2 deoxyribose WH(Li, 2013)
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Table 1. Total phenolic contents of several extracts obtained from
fingerroot

Samples Total phenolic contents (mg GAFE/g)"
80% MeOH ext. 106.0£1.7*
80% EtOH ext. 92.3+1.2°
80% Acetone ext. 99.7+1.1°
Hot water ext. 37.2+1.6°

DGAE: gallic acid equivalents.
PData represent the means+SD (n=3). Different letters (a - ¢) within
the same column indicate significant differences (p<0.05).
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FE3 F, iks 23 AEE hydroxyl 2HEZ &A
4 7 st 80% MeOHE ©] &8t F=3t
FAFE FEE9 ICy #h°] 82.3+2.8 ygmL= 7P %
gk hydroxyl 2tz 2A -5 YERIATE T2 2 80%
acetone F=22] ICsy 2k°| 123.4+1.3 pg/mL, 80% EtOH
259 ICy Fkol 179.0+12 pg/mL =2 & hydroxyl 2}t
Z 2AGYE YL @58 o &3 JAFE F=
£ 1Cso #h2 400 pgml ©]F o= At o g v gt
Z A B4E JERIRITE o] AT A3E JAFE
= 77180 FE2lA A oE 98 hydroxyl 2t
Z A YER o, 53] 80% MeOH F+Z==<l
A 7P 7S guZ A% ER1SHA T Table 2). o]
AFo| A ol ot 2HAAS= Ricinus communis B
°] MeOH FZENA 43 hydroxyl 2HH]Z &7 50l
B 317} =9 a(llavarasan 5, Caesalpinia digyna YPe] 2
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FEA7F 2 7% = A h(Srinivasan 5, 2007).
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Z 2AGY e ST @48 ol &

£ o]-&3fo] FE3
IYARE 95 FEE9] 1Cy &2 200 pg/mL o] o2
Bl o= ghe ABTS™ 2tz &7 45 dRlsisith

AT F7| 80l & o] 83| FE3 80% EtOH % acetone
FZ2EdA = ABTS" gtz &2AZEA 9] 1Cs, #tol 2t
88.9+3.3 pg/mlL, 85.5+3.2 pg/mLE G4 FZEo| H|af A
Aoz 53 gz AL S RISkt AT
E 80% MeOH FZE9] ICs, 7te] 75.042.4 pgmL2 7178
¢ ABTS' gtz &7 &/do] YER 21 2H, hydroxyl
gz 2AGA Hrkel 22 S UERY A TH(Table
3). Hydroxyl &t &7 5olA 713 3 &5 JE
A 80% MeOH FEE-2 ABTS' &tt)Z &7 24 7)o
ME oE FEWHA vlE 7 e e g]lsisle
H, ToE S3Ec] dUF R 7Y 8ol FHrEe] s
80% MeOH FZ&°| tizdg adH0 2 LAs= B4
o EA7E A=) 2 AFellA] FidolA otel| £3]
A AAEQ] ula racemosa®) B2 FEEANA
F-¢ ABTS™ &tz A E/d o] B 37} ¥ Q] 2.1 (Mohan
2} Gupta, 2017), T2 SV (Cudrania tricuspidata) *-2]
FEEZEE 7S ABTS' &2 &A%< Yehdl= Al
2 prenyled flavanone©] T3 573 5 A thHLee 5, 2006).
ool AT A}, T4t FAFE 80% MeOH FZEol| A
7Hg Zrek ABST' etz A G35 gelsigion, o
DS FE5E A SR P AT AHARnE
Tz B 717134 &-8-3ke] 80% MeOH F+Z&<f 3
o] e 58 Hud 2AGY B 1 FHo]
g asitta gz

a-Glucosidase M{&N Z7}

U4 Al FAFEE 7780 2 d-E &8
g FE2ES e R g 297 BHE o-glucosidase
AL H7HE 5T 1 Ay Y Z 5ol
@GS UEH EF FE5E9] ICs %4l 500 pg/mL
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Table 2. Comparison of hydroxyl radical scavenging activities of fingerroot extracts using different extraction conditions

Scavenging activity” (%) IC
Samples (ug/ Ti(l)L)
200 pg/mL 100 pg/mL 50 pg/mlL 25 pg/mL 12.5 pg/mL M

80% MeOH ext. 73.2+0.8" 59.0+0.7° 38.5+1.3° 13.7+1.4° 5.6+1.3 82.342.8°
80% EtOH ext. 53.9+1.1° 31.241.3° 7.842.4° 5.1+1.1F 1.120.8 179.0+1.2°
80% Acetone ext. 63.942.1° 48.0+£0.9° 20.1+0.4¢ 5.8+1.4° 1.0+1.7° 123.4+1.3°

Hot water ext. 22.8+1.7¢ 11.7+1.8° 5.540.9° 1.4+1.9° 0.7+0.1° >400°
(+)-Catechin? 88.142.1° 72.3+1.1° 62.3+1.9 40.5+1.5° 31.141.3¢ 33.141.1°

DScavenging activities are expressed as the means+SD of triplicate experiments. Different letters (a - f) within the same column indicate significant

differences (p<0.05).
I(+)-Catechin was used as a positive control.
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Table 3. Comparison of ABTS' radical scavenging activities of fingerroot extracts using different extraction conditions

Scavenging activity (%)"

ICso

Samples (ng/mL)
200 pg/mL 100 pg/mL 50 pg/mL 25 pg/mL 12.5 pg/mL H

80% MeOH ext. 76.5+1.8° 57.142.1° 39.5+1.1¢ 24.6+2.3° 10.5+0.8" 75.04£2.4°
80% EtOH ext. 73.6+2.1° 51.941.2° 34.240.8¢ 21.242.4° 10.7+1.1° 88.9+3.3°
80% Acetone ext. 74.9+0.9° 53.6+0.7° 34.9+1.3¢ 19.5+1.3° 12.3+1.9° 85.543.2°

Hot water ext. 43 3+1 4° 28.9+1.7° 12.341.1° 4.8+3.1" 2.742.5 >200°
()-Catechin® 99.9+0.7° 98.7+0.2° 93.241.7° 84.2+1.3* 77.8+1.6° 6.4+1.8

YScavenging activities are expressed as the means=SD of triplicate experiments. Different letters (a - f) within the same column indicate significant
differences (p<0.05).
I(+)-Catechin was used as a positive control.

Table 4. Comparison of a-glucosidase inhibitory effects of fingerroot extracts using different extraction conditions

Inhibition (%)"

Samples ICs
500 pg/mL 250 pg/mlL 125 pg/mL 625 pg/mL 313 pg/mL (hg/mL)
80% MeOH ext. 75.7+1.1° 60.7+42.3° 44.0+4.1° 30.4+1.9 25.942.9° 151.643.1°
80% EtOH ext. 70.1+1.4° 40.6+2.2° 19.542.1¢ 13.1+1.8¢ 9.042.2¢ 306.7+2.9°
80% Acetone ext. 66.9+2.1° 41.4+1.4° 31.01.1° 16.4+2.1¢ 9.8+1.2° 296.3+2.3"
Hot water ext. 24.6£1.0° 19.742.1d 17.5+1.0° 15.9+2.6° 11.5+1.9¢ >500°
Acarbose” 65.9+1.1° 49.5£1.8° 25.4£1.9° 15.2+1.3¢ 8.1x1.1° 281.9+1.6"

DInhibitory effects are expressed as the meansSD of triplicate experiments. Different letters (a - €) within the same column indicate significant
differences (p<0.05).
P Acarbose was used as a positive control.

E9] ICso #k°] 306.7£2.9 pg/mL, 281.9+2.3 pg/mLE A o-glucosidase Al A ZA1 2] 7548 AES Doy ot
29l acarbose(IC5=281.9£1.6 pg/mL)9} AR o- 31 A7

glucosidase A3 &A= HERNATHTable 4). BAFE

80% MeOH F=E2] ICs &2 151.643.1 pg/mL=E -3¢ e

a-glucosidase A3 &/ YERII on, glt]Z A7 5ol

A 7PE bt 2445 UERA 80% MeOH FZEE°| o PAZEE Zdolrolr} F2 Aakx]o x| ut 2o
glucosidase A5 BN E AA ThE FEWRA VIS = Sflel = o] AE R Qe 2 Aol Sl
Vg AR AN DS AdSg o) A7l B M AulE FAFES 80% MeOH, EtOH, acteone 2 I
(Codonopsis lanceolata) FZE A 43t o-glucosidase £ o] &3l =3 §, 7t FEEo U8l e SEE
A8l 24& el Ba7t F9l30ung 5, 2000, 4Y  F9 @719k Gaisl 2493 B hydowl D ABTS' 2]
3 (Morus alba L.)°] MeOH FZ= =58 o-glucosidase S 7+ 2%, s @47 BEH o-glucosidase A3)E
FA o2 A et chalcone FEA7F T2 BFHHAT 7L S8 FHEA 32 ko] AujHow
(Ha 5, 2018). ¥ Aol A= ujellA] Aule gAHFE 7Hg Bol dEe] JE FAFE 80% MeOH FZE]
&t o-glucosidase A4 F7he Hgo2 FslH e A ICx #ho] 82328 pgmLzE The &vl] &30 vl3)

™, 80% MeOH FZ&°4 7HE 58 Al s &elst 7% hydroxyl 2}tz 2AE 2 183t ABTS'
o} 3% o-glucosidase A3l &3-S YEFH 80% MeOH S|z 275 Bkl A= A 80% MeOH FZ=0ll 4
ZEENTE 2HEHY 72X T4l dashH, Alx 4 ICso @ke] 75.042.4 pg/mLe] 7V =3t gz LA 84
BAE Zo] Z714H0 g% AZS AAE] R < &It} T3l o-glucosidase A3ls 71l A = 1Cs

oft 4N 38
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Zko] 151.6£3.1 pg/mLe] a—glucomdase A e & e
Rem, g FEU vlel 3 A2 dd S &<l
Sttt o] e AT A, FA BAFEES 3 %@Ei
FE37] flalMe ARt §7]18v FE0] Z4 o
i

, 53] 80% MeOH F=Eol|A 714 =31 gltjd &4
] 2 g-glucosidase A8l &S VERAITE & o
Sl o HilAol 228 Algle] Ao 3% 7t 4y
SzrhEels] 9 717124 o §atel B Vel
& e 72 Bgel Dasn A48, w0, A
Sylolt BATES U A7} T2 o] FolA glo
Z PARES g AT 2 FEAY S FHe
4 718 A7E Balel A V154 2A) B2S A
7NZARE E8 Thed AR Atsdr
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