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ABSTRACT:

Abelmoschus manihot L. Medic, commonly called “red gedi™, is an endemic species of Minahasa, Indonesia. The leaves of red gedi have been
widely used in ethnomedicine and functional food as an antidiabetic. In this study, the ethanolic extract of the red gedi leaves was characterized by
using liquid chromatography coupled to electrospray 1onization-tandem mass spectrometry (LC-ESI-MS). Compounds identified were phenolic
acid derivates, flavonoids, terpenoids, phytosterols, alkaloids, and lignans. The most abundant flavonoids in the extract sample were quercetin
derivatives. In total, 38 metabolite compounds were identified in red gedi leaves and were reported for the first time, including alpha spinasterol
which is newly identified in this particular Abelmoschus species.
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1. INTRODUCTION:
The Abelmoschus manihot. L Medik) from Malvaceae grows endemically in North Sulawesi and known as “gedi”. The leaves of gedi empirically

2.3
used by the locals to manage cardiovascular disease as an antidiabetic, antihypertension and anticholesterolemia 123 Others reported some active

4,

flavonoids derived from the flowers and the whole plants of gedi used as traditional medicine 3. However, little is known about the metabolite

compounds of the gedi leaves and their pharmacologic activities, in particular the red gedi. The leaves of gedi has been reported to contain fi-

suusrcmls, cnkodckana{’, and heptadecanoic acid’. The flavonoid identified from ethyl acetate extract of gedi leaves were flavonoids of auron class
1e. 3" 4.6-trihydroxy. 4-alkokst auron with functional groups aliphatic C-H. free -OH, alcohol C-0, aromatic C=C, aromatic C-He, ether C-0 and

dan C=0 also substituted OH at C-4, C-6 and C-3" as well as OR at C4 as reported by 'I'houduras.

Ethanolic (96%) extract of gedi contained total flavonoid 41.56%. Specifically inred gedi, it was reported that the total phenolie, flavonoids, and

tanin were 1003 mg/kg, 722 mg/kg and 1029 mg/kg, rc§p1:\.'l|\'c|}'2, In this study, we aimed to identify the metabolite compounds of the red gedi
leaves following etanol extraction using liquid chromatography coupled with mass spectrometry.

2. MATERIAL AND METHODS:

2.1. Plant material:

The leaves of red gedi Abelmoschus manihor L. Medik were collected during August 2018 from North Tondano Plantation, North Sulawesi,
Indonesia. Determination of the plants were performed at the Center for Plant Conservation Botanie Gardens, Indonesian Institute of Sciences,
Bogor, Indonesia (Letter B-3177/1PH.3/KS/AX/2018 on September 18, 2018).

2.2. Chemical and reagents:
Formic acid and methanol were obtained from Merck KGaA (Darmstadt, Germany), used for chromatographic analysis. All solutions were prepared
with ultra-pure water (Millipore, MA, USA). The other solvents and reagents in this study were of analytical grade.

2.3. Extraction:

The extract was obtained by dynamic maceration extraction technique using 96% ethanol solvent. Fifty grams of the dried red leaves Abelmoschus
manihot L. Medic, put into a 1-liter Erlenmeyer, then added 300 mL 96% cthanol (1:10) and placed on a digital hot plate magnetic stirrer.
Extraction was performed at 30 to 20°C, stirred at 200 rpm for 6 hours. Macerate was collected by filtering the solution and transferred into a
closed vessel. The macerate was then evaporated first at S0°C using a rotary evaporator, followed by oven evaporation at 80%C until a thick extract
obtained without the smell of ethanol. The final extract was refrigerated and stored until used for further experiments.

2.4. ldentification of active compounds:

Characterization of compounds of ethanolic extract of red leaves Abelmoschus manihot L.Medik was conducted using an UHPLC system
connected to a Triple Quadrupole Mass Spectrometer LCMS-8040 (Shimadzu, Kyoto, Japan). The specific configuration included LabSolutions
Ver. 5.00 Chromatography Workstation, using a column Shimadzu Shim-pack FC-ODS 11 (2.0 mm (L.D) x 150 mm.3 pm)., mobile phase A
solution containing 0.1% formic acid in water, mobile phase B absolute methanol. Separation of compounds was carried out with gradient elution
profile 040 at 0 min, 15:85 at 5 min, 20:80 at 20 min, 90:10 at 24 min. Mass spectra were simultancously acquired using electrospray ionization
(ESI) in the positive tonization modes, and full-scan mass spectra were acquired at a mass-to-charge ratio (m/z) of 50-1000. Fragmentation method
used was at low energy CID with flow rate 0.5 mL/min; column temperature 35°C; and injection volume 1 pL. Other settings were used at values
obtained by automatic adjustment.

Prmary raw data of LC-ESI-MS assay was analyzed by data alignment, peak findings, peak mtegration, and retention time (Rt) correction using a
LabSolutions Ver. 5.00 Chromatography Workstation, compared with commercial compounds based on the NIST/EPA/NIH mass spectral library.

3. RESULTS AND DISCUSSION:
3.1. ldentification of metabolite compounds:

In this study. we identified in total 38 phenolic- and non-phenolic compounds of ethanolic extract red gedi leaves Abelmoschus manthot L Medik,

based on retention ime and the LC-ESI-MS profiles (Figure 1 and Table 1). Identification of major peaks was based on their molecular mass 0

Chemical formulas were identfied based on m/z precursor and fragment 1ons. Spectra data were compared to that of the NIST/EPA/NIH mass

spectral library. The LC-ESI-MS and similar methods based on chromatographic profiles are commonly used for compounds identification!!-14,
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Fig. 1. LC-MS/MS peak chromatograms (positive ion mode) of the ethanolic extractof red gedi leaves Abelmaoschus manihot L.Medik.
The peaks are labeled according to the compounds listed in Table 1.
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Identified phenolic compounds from ethanolic extract of red gedi were of & phenolic acids and 14 flavonoids. The phenolic acids were two
hydroxybenzoie acid derivates (vanilic acid, ficusol) dan four hydroxyeinnamic acid derivates (p-coumaric acid, caffeic acid methyl ester, ferulic
acid and syringic acid). The flavonoids were of mostly as flavonols (quercetin. myricetin, gossypetin, hibiscetin, glycoside —O-, hyperin,
kaempfentrin and 1soquercetin) and some of anthocyanin flavonoids (sambicyanin and eyanidin 3-O-rutinoside).

The non-phenolic compounds identified in the ethanolic extract of red gedi leaves were many. They were 1 of hydroxybutanedioie acid (malic
acid), 9 terpenoids, 2 alkaloids {moupinamide, daphniphylline), two steroids (a-spinasterol, stigmasterol) and 4 lignans. The terpenoids were of
sesquiterpenes (farnesol, hibiscone A, B, gmelofuran, hibisquinone A) and triterpenoids (myriceric acid A, B, C and hibicusin). The lignans were
boehmenan, erythrocarolignan E, coumarnolignan (aquillochin), and phenylpropanoidlignan (syangaresinol).  All the compounds in red gedi
leaves of the species Abelmoschus manihot L.Medik were for the first time 1dentified and reported in this study.

The identified compounds were not all uniquely found in in red gedi leaves. For instance, quercetin (compound 13) identified based on peak m/z
302.0427 and characteristic peak at mé% 303.0460, 304 0469 and 304.0494 were also found in other species. Similar peaks were reported in extract
1415 e quercetin derivatives (compound 22, 23 and 24), i.e., quercetin-3-O-rhamnoside, hypenn and
14, 16

of other plants including Capparis spinosa
isoquercetin respectively, were also reported by others earlier I8 The quercetin-3-O-thamnoside (compound 22), showed precursor ion at peak

m/z 448 1006, however, was identified first time in this genus

Several identified compounds of gedi leaves may explain the anudiabetce propenies of the extract. Further studies using m silico and in vitro,

19-23
followed by in vivo studies, as commonly performed , will serve as pharmacological evidence of such properties.
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Table 1. Peak assignment of metabolites in ethanolic extract of red gedi leaves Abelmoschuy manihot L. Medik using LC-ESI-MS in positive ion mode
Peak RT (min) Malecular Calculated Experimental mass Tentative ldentificd PubChem CID
No Formula mass (M) (M) iz Compounds
1 1.473 CaHg O 1340215 135.0249 Malic acid 525
2 1839 CyHy 05 164.0473 165.0507 p-Coumaric acid 637542
1 2.799 CyHy0y 168.0423 169456 Vanillic acid RA6R
4 5043 ) H 1404 1940579 1950613 Ferulic acid EELTLTY
5 5044 CygH 10y 194.0574 1950013 Caffeie acid methyl ester HRI0TS
[} 5.177 CyHy s 1980528 199.0562 Syringic acid 10742
7 5.967 ) H o 0 2321984 2332017 Farncsol H5070
3 7.238 [EHTTe 2260841 2270875 Ficusol 100955863
9 7616 Ty 5H 305 2321462 233.1497 Hibiscone A 102239770
10 5004 CysH 304 246.1256 247, 1289 Cimel afuran 156117
1] 500 ) Hy 05 3481412 241446 Hibiscone B 2090463
12 5246 Cy5H 404 2580892 259.0926 Hibiscoqui A HIT45
13 11427 Cy5H 04 020427 3030460 Qruercetin S2R0343
14 11502 ) H | NO, ETENETE 1141348 Moupinamide SIR051T
15 11514 CysH 0y ETEAER 3190409 Myricetin SIRI6TZ
16 IL5IE CysH 0y ETEXTER 3190409 Ciossypetin SIR064T
17 12,038 Cy5H g0 1340125 3350358 Hibiscetin 15559735
3 15.635 CygH g0 4123705 4133730 a-Spinasteral S2RI331
19 15638 CagH 0 4123708 413,373 Stigrmasternl S2R0T04
30 17423 [ AT61107 171141 Aquillachin
21 17.456 Cy5H 5 Oy 4181628 419, 1661 Synngaresinol EEXTER)

n 12016 TR HE 1006 4491039 Quercetin -3 -0- 5353915
rhamnaside
n 24027 CayH o032 4630882 464.0916 Hyperin S2R1643
M 24,032 Oy Hy 05 4640055 4650088 Isoquercetin S2R0R04
25 24762 CygH 504 4721551 4713586 Myriceral
26 25891 Ty Hoy O 4R0.0904 ERNTER Gossypetin -3-glucoside HI259979
7 25913 CaHy 045 4R0.0904 4EL.0937 Myricetin-3-glucoside HI59420
28 25961 Ty Hy Oy 496.0853 497 0887 Hibiscetin-3-glucaside HI59992
] 2067 C3oH  NO g 5273611 5283644 Daphniphyllin 21627122
n 1348 CarH 30 4 STR. 1636 580, 1678 Kaempfentrn S486199
3l 131569 [ 3|0|5' SRL1s01 582.1535 Sambicyanmn HISATIY
1 14063 CagHy 0y 5051657 506. 1691 Cyanidin-2-O-rutinosi de H1674
1 36983 CgH 5204 6321713 633.3747 Myriceric acid A
u 17.042 CyH 0, 6343870 6£35.3003 Myriceric acid B 15767724
L 46,229 CagH g0 2 7122520 7132553 Bochmenan 5274624
£ 46.253 CaygH 205 730.2625 731.2659 Erythro Caroli gnan E 52746122
7 49.702 CeH 0 TRO.4237 TRI. 4271 Hibicusin SIT401R
T 49.883 CagH gy Oy 06,4186 7974220 Myriceric acid C 15767725
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4.
In

CONCLUSION:
this study, the ethanolic extract of the red gedi leaves was characterized by using liquid chromatography coupled to electrospray 101

tandem mass spectrometry ( LC-ESI-MS). Compounds identified were phenolic acid derivates, flavonoids, terpenoids, phytosterols, alkaloids, and
lignans. In total. 38 metabolite compounds were identified in red gedi leaves and were reported for the first time, including alpha spinasterol which

is newly identified in this particular Abelmoschus species. The most abundant flavonoids in red gedi extract were quercetin denvatives. T

15 study

may serve as the basis for further research elucidating the pharmacological activities underdying the use of the plant as traditional medicine for
cardiovascular disease.
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