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Abstract. Liyangan buries some artefacts in volcanoic sediment including pollens. Reconstructing ancient plants diversity requires good quality in adequate amount of genomic DNA from fossilised pollens. Current study was aimed to separate pollens from their sediment and extract the pollens. Separation was done according to different protocols (BALAR’s and Geology’s), DNAs were extracted by applying modified-CTAB  and mini Genomic DNA Mini Kit. Current data showed the two separation and extraction protocols were able to separate fossilized pollens and so extracting them. The BALAR method combined with CTAB resulted in 314µg/ml to 887µg/ml while lower amount of 382µg/ml to 852µg/ml were obtained when extracted by DNA Mini Kit. The Geology protocol combined with CTAB resulted even a lower concentrations (43µg/ml to 230µg/ml); and 22 µg/ml to 216 µg/ml by DNA Mini Kit. The BALAR’s protocol performed a better result inseparating fossilised pollens from other material. Both extraction methods resulted in adequate amount of genomic DNA though in quite low quality.
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Introduction
Pollens, male reproductive organs of Angiospermae and Gymnospermae and produced by microsporocyte following meiotic [1]. Pollens might undergo fossilization due to its outer layer which is composed by sporopolenin [2; 3; 4]. [5] stated fossilised pollens are important material to trace the ancient plant’s diversity.
[6] predicted if the pre historic people relied more on the availability of collective foods and raw material sources from surrounding environement. Reconstructing plants diversity and so their abundance at the pre historic age becomes important step in studying the life style of the people. The Liyangan buries some artefacts of hunting tools made of stones and bones, ceramics, and fossilized-burned woods, rice and pollens; as well as Hinduism temple and artefacts [7; 8].
Identification of fossilised pollens based on their morphological characters could not able to identify their speiesor even genera [9].Molecular analyses might then be applied, [10]; and [11] stated that molecular analysis performs better than morphological characters; more stable and has no environement effect [12] though it requires good quality DNA atadequate concentration [13]. Extracting fossilized pollens need special treatment prior to extraction [14]; however, the success of extracting fossilized pollens is quite low as it is strongly related with the treatment thus very limited data were available so far [15]. 
Extraction might be done either by CTAB [16]or DNA extraction Kit [17;18] following preparation methods of BALAR’s and Geology’s protocols. 



Methods

2.1. Research Material
Current study applied soil sediment obtained from the Liyangan site as the main material and some chemicals (2.3.1., 2.3.2. and 2.3.3). 

2.2. Research Design
The research used a survey method employing purposive sampling desing. The sampling waas performed in 5 different sites within the my field, an area where ancient people did their activities. The sediment was taken from the soil, as far as 20 cm from top soil. 20 grams soil sediment was then taken and split into 2 parts, and put in the plastic clip which covered by aluminum foil prior to be brought to laboratories for separation (BALAR and Geology Department). The Liyangan site was divided into five spots (Fig. 1).
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Figure 1. Soil sediment sampling sites within the Liyangan
Remark:
Spot 1: Area E: 07o15' 07,4" SL and 110o01'39,3" EL and 1184 m alt. 
Spot 2: Area C: 07o15'07,1" SL, 110o,1'38,1" EL and 1186 m alt.
Spot 3: Area M: 07o15'07,7" SL,110o,5" El and  1173 m alt.
Spot 4: Area A: 07o15'07,4" SL,110o01'36,8" EL and 1169 m alt. 
Spot 5: Area O: 0 o15'07,9" SL,110o01'36,9" EL and 1152 m alt. 
Soil sediment were divided into 2 parts prior to separation from the fossilized pollens according to BALAR and GEOLOGY protocols. The parameter observed from these two protocols was morphological character of fossilized pollens.

2.3. Research protocols
2.3.1. The BALAR’sprotocol
7 gram of sediment’s powder put into the reaction tube, added 5 ml 30%HCl, left for 10’ and centrifuged at 2,500 rpm for 10’. Add the pellet with 5 ml H2O, done in triplicates. Natant was added with 70% HF, incubated in the dark room for 24 hours, and re-centrifuged and cleaned with H2O four times. The natant was added with 5 ml 30% HCl, heated for 15’ and re-centrifuged, cleansed three times with H2O. Natant was added with 5 ml 30% KOH and heated for 20’, and re-centrifuged, add pellet with 5 ml 30% KOH three times and re-centrifuged. Added natant with 50% HNO3and 30% HCl (100:5), heated for 10’ and re- centrifuged.Add the natant with H2O and re-centrifuged in triplicates. 
2.3.2. The Geology protocol
7 gram of sediment powder was put into a beaker glass and added with 50% HCl, homogenized and incubated for 3 Hours. Neutralized the natant withH2O to pH (7), sinked in 40% HF, homogenized and incubated for 24 hours. Reneutralized the natant with H2O, add50% HCl, the natant and heated for 2 hours, and neutralized with H2O, sieved sequentially with 150µ and 5µ sieves. Transferred the natant to a tube, added 50% HNO3and heated for 10’, neutralized with 10% KOH, and H2O.
The obtained fossilized pollens were extracted by modified CTAB and genomic DNA extraction kit PureLink® then quantified.

2.3.3. Modified CTAB [16].
0.5 gram fossilized pollens was grinded, added with 1,500 ml warmed-CTAB buffer and 15 µlβ mercaptoethanol. Transferred the sample into a 1.5 ml microcentrifuge tube, warmed in a water bath at 65oC for 60’ and homogenized, centrifuged at 11,000 rpm for 10’. Trtansfered supernatant into a newtube, added with 800 µl cold CIAA 24:1 (chloroform iso amyl alcohol), vortexed for 5’, and centrifuged at 11,000 rpm for 20’, transferred to a new tube, added with ammonium acetic 1/10 of the supernatant volume, and 2/3 cold absoluteethanol, homogenized and incubated in -20oC over night. The mixture was recentrifuged at 11,000 rpm, 4oC for 20’. Add the pellet with 750 µl 70% Ethanol, centrifuged for 5’ at 11,000 rpm, and placed the tube up side down on a tissue paper. 
2.3.4.Genomic DNA extraction Kit 
0.5 gram fossilized pollens, put into a sterile eppendorf tube and added with 180 µl PureLink® Genomic Digestion Buffer plus 20 µl K Proteinase and homogenised. Incubate the mixture in a waterbath at 55⁰C for 2 Hours, and cooled down before centrifuged at 6,000 rpm for 3’. Transferred the supernatant into a new tube, added with 20µl RNase A,  vortexed for 10’ and left for 2’ at RT. Add the mixture with 200 µl PureLink® Genomic Lysis/Binding Buffer, vortexed, added with 200µl absolute ethanol and re vortexed. Transferred into the PureLink® Spin Columntube,add with 500 µl Wash Buffer 1, centrifuged at 10,000 rpm for 1’, transferred into a new column tube.Add the mixture with 500 µl Wash Buffer 2, centrifuged for 3’ at 10,000 rpm. Trenasfeer spin columninto a new tube, add 50 µl PureLink® Genomic Elution, left for 1’, centrifuged at  10,000 rpm for 1’, add 50 µl PureLink® Genomic Elution before recentrifuged at the same speed and time kept the tube containing DNA and kept at -20 oC.

Parameter observed from this step was DNA extract, which were quantified and scored,andinterpreted for their quality [26] at absorbance ofA260/230nm and A260/230nm as pure, contaminated by carbohydrate, protein or RNA.
3. Results
Both preparation methods, succeeded in separating fossilized pollens from their volcanoic material and gases and visible under microscope (Fig. 2). 
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Figure 2. Visualisation of fossilized pollens prepared with (I) the BALAR method, (II) Geologi method (400x) and documented using an opti Lab camera.

Both extraction methods (CTAB and mini Kit) also succeeded in extracting the DNA in various amount and purity (Fig. 3). CTAB preceeded by BALAR protocol, resulted in 314µg/ml to 887µg/ml DNA, which was slightly higher than that obtained using another protocol, i.e: 382µg/mlto 852µg/ml. On the other hand, CTAB following Geology protocol obtained much lower amount (43µg/ml to 230µg/ml; and 22 µg/ml to 216 µg/ml).
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Figure 3. DNA concentration of fossilised pollens applying CTAB and KIT extraction methods following sediment preparation by BALAR and GEOLOGY protocols

The DNA extracted from both methods, however, were contaminated by either carbohydrate, RNA, protein or humic acid (HA) as reflected in its absobrance either <1.8 or >1.8 (Fig. 4-6). 
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Remarks: B. CTAB and KIT, separated according to BALAR and extracted by the CTAB and DNA extraction kit
G. CTAB and KIT, separated according to Geology and extracted by the CTAB and DNA extraction kit

Figure 4. The Purity of DNA of fossilised pollens at the ratio of 260/280Å
The extract DNA’s obtained from those separation and extraction were then visualized in agar plate following the PCR
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Figure 5. Visualization of Extracted DNA of fossilized pollens (A) BALAR and CTAB (I), DNA Mini Kit(II); (B) GEOLOGY and CTAB (I), DNA mini Kit (II).

4. Discussion

Discrepancies in the visualization morpholgical fossilized pollens (Fig. 2) might probably due to diferent concentration of HCl applied during separation. The clear vision in Geology protocol was obtained from the use of 50% HCl, in contrast to 30% in BALAR’s. HCl is a strong monoprotic, thus the higher concentration would resukted in the faster release of sediment from pollens [19], but not the gasses like humic acid (HA).
[20]reported volcanoic ashes or sediment contain the HA abundantly as a polielectrolite-organic macro molecule and might interact with metal to form metal HA complex or involving in oxidising processes to form quinon to covalently ties to the DNA[21].  In attempts to minimise it,[22] suggested the use of sodium carbonate to release HA, meanwhile, [23]stated differently.Extraction of the DNA originally obtained from volcanoic sediment material might not to clean up the HA fully thus affecting the quality and quantity of the DNA obtained. For this purpose, [24] suggested the use of PVP in the lysis buffer to lyse the hard outer part of pollen shell. 
Current study, unfortunately, did not apply the last two suggestions and so caused the poor quality and quantity of DNA obtained.

Alternatively, the low concentration of extracted DNA obtained might be caused by the volume of KOH, incubation time and homogenisation of the sediment during separation. According to [25] addition of KOH will automatically increase the pH of the solution to 11 and forces to dissolve HA. However, both concentrations of 10% KOH in Geology and 30% in BALAR, did not performed well in dissolving it fully. Another, possibility was centrifugation, where the BALAR protocol includes this step in its protocol while Geology’s does not.
Apart from that[9]reported the very tiny size of fossilized pollens, as well as types, and numbers which lead to low concentrations of extracted DNA in this study. [26] stated that the pollens of Hibiscus rosa-sinensis varies from (89.66 um to 112.92 um), thus requires specific precautions and treatment on extracting them fully. The purer the fossilized-pollens  the better result of DNA extract obtained. According to [27], current data were classified as contaminated by carbohydrates where the absorbant was <2. In most of the cases,[28]stated that DNA of volcanoic sediment was mainly contaminated by HA. 
Apart from the HA, RNA or protein might also contaminated the DNA [28] as noted here, the absorbant score was either <1.8 or >18 at ratio of A260/280(Fig 4.).The slight smear on DNA bands indicated that the current extract DNA were contaminated by such those things, but still possible to be used as material for further analyses [29].
5. Conclusion
Current data concluded that: both separation protocols (BALAR and GEOLOGY) are able to separate fossilized pollens from their vulcanoic sediment. Both extraction methods, are also performed well in extracting DNA of fossilized-pollens. However, some suggestion might also be written to overcome such problems in separation of fossilized-pollens from their volcanoic sediment and gasses and extracting the fossilized-pollens to obtained good quantity and quality DNA for amplification.
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Gambar 4.4, Visualisasi DNA hasil ekstraksi fosil polen menggunakan (I) CTAB (Doyle
& Doyle, 1990) (II) Kit, sampel hasil preparasi berdasarkan metode
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Gambar 45, Visualisasi_hasil_ekstraksi DNA_fosil polen menggunakan metode (I) :
CTAB (Doyle & Doyle, 1990) i hasil -asi berdasarkan °
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Gambar 4.1, Morfologi fosil polen hasil preparasi berdasarkan (I) metode BALAR, (II) Geologi; diamati
menggunakan mikroskop okuler (perbesaran 400x) dan didokumentasi menggunakan OptiLab.

Perbedaan dalam visualisasi tersebut diduga karena perbedaan konsentrasi kemikalia
vang digunakan saat preparasi, konsentrasi HCl dalam metode preparasi BALAR sebesar
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