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Fistulina hepatica (Schaeff.) With. belonging to the family  
Fistulinaceae in Nagaland, India 
 
Beef steak fungus or ox tongue fungus 
was first described in 1784 by Jacob 
Christian Schaeffer and named as Bole-
tus hepaticus. Later in 1792, William 
Withering gave its present scientific 
name1. Fistulina hepatica (Schaeff.) 
With. belongs to the family of Fistulina-
ceae, order Agaricales and class Agari-
comycetes2. It is usually saprotroph but 
sometimes parasitic that causes a brown 
heart rot of oak. This fungus is found 
commonly growing on hardwoods such 
as Quercus and Castanea trees, and on 
very rare occasion they are also found on 
Acer, Alnus, Betula, Eucalyptus, Fagus, 
Juglans and Ulmus trees. This mushroom 
usually appears during summer to late 
autumn. Basidiomata occur on the tree 
trunks, roots (sometimes seemingly on 
the ground), and also inside tree hollows 
and on tree stumps3,4. The Global IUCN 
Red List of Threatened Species is an in-
itiative taken by the global mycological 
community to facilitate and coordinate a 
concerted effort to get at least 300 spe-
cies of threatened fungi assessed and 
classified as globally red-listed because 
of the almost 20,000 globally red listed 
species, all but three are animals and 
plants. Fistulina hepatica is red-listed as 
endangered species in India as it is en-
demic to the northeast India5. It is a rare 
mushroom in Nagaland. This species has 
also been recorded from Assam, Megha-
laya, Mizoram and Sikkim with an iden-
tified host plant. The local and ethnic 
tribes of Nagaland are mycophilic (those 
person/people who show special enthu-
siasm for edible mushrooms)6–9. Accord-
ing to the latest report, a total of 52 
species of wild mushrooms are recorded 
to be edible from Nagaland10. This indi-
cates the importance of wild edible  
mushrooms as food for the tribals and 
ethnic groups in Nagaland. But till date, 
the locals are not aware of Fistulina  
hepatica as edible. The present study  
reports that this new species is edible 
which will also pave the way for conser-
vation. Nagaland falls in the transitional 
zone between the Indo-Malayan and  
Indo-Chinese bio-geographical regions 
which serve as the key for many of  
India’s flora and fauna and is one of the 
biodiversity hotspots. It is situated bet-
ween 25°06′N and 27°04′N lat. and 

93°20′E and 95°15′E long. and covers an 
area of 16,579 sq. km.  
 The state records an average annual 
rainfall between 2000 and 2500 mm. The 
temperature during summer ranges from 
16°C to 31°C and drops as low as 4°C dur-
ing winter. The suitable climate and geo-
graphical conditions of the state support 
the growth of many wild mushrooms. 
The survey was done in the forest of 
eight districts (Dimapur, Kohima, Peren, 
Mon, Phek, Tuensang, Wokha and Tuen-
sang) of Nagaland periodically from June 
2017 to November 2018. The sample was 
collected, photographed, its macroscopic 
features and concise description of the 
 
 

 
 
Figure 1. Fistulina hepatica (Schaeff.) 
With. 
 
 

 
 
Figure 2. The pore surface on the underside 
of the specimen. 
 
 

 
 
Figure 3. A section of Fistulina hepatica 
showing thick pinkish to reddish meat-like 
fleshy layer with paler streaks. 

fresh specimen were examined. Identifi-
cation of the sample is done according to 
standard macroscopic and microscopic 
characteristics through consultation with 
relevant literature11,12. The specimen was 
air dried and deposited in the herbarium, 
Department of Botany, Nagaland Univer-
sity with the accession no. NU/BOT/ 
GLO-98. The locality of Fistulina hepa-
tica situates in the forest of Old Riphym 
village (Wokha) and the other in Lumami 
village (Zunheboto). The fungus located 
(26°10′21.007″N, 094°15′8.026″E) from 
Old Riphym village was found in June 
2018 on the tree trunk of Quercus sp. at 
an altitude of 1055 m asl. Whereas  
the fungus located (26°12′06.9″N, 
094°28′16.4″E) from Lumami village 
was found in November 2018 on the tree 
trunk of Quercus sp. at an altitude of 
947 m asl. Fistulina hepatica (Schaeff.) 
With: Cap diameter ranges from 9–
20 × 12–25 cm to 2–5 cm thick. A large 
fleshy, soft tongue, upper surface  
spongy, gelatinous when wet; flesh with  
alternating light and dark streaks and  
 
 

 
 
Figure 4. Lower surface of Fistulina hepa-
tica with reddish juice oozing out of the cap. 
 
 

 
 
Figure 5. Spore of the species as observed 
under Motic microscope at 100× magnifica-
tion. 
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juicy. Flesh red, ‘bleeds’ a reddish juice  
when squeezed. Pores are circular, whi-
tish cream to yellowish, often with gutta-
tion drops. Taste is rather acidulous than 
sweet. Spores are pinkish-brown, glo-
bose, 4–5.5 × 3–4 μm. Fistulina hepatica 
is an unusual bracket fungus which is 
commonly found in Britain but can be 
seen in North America, Australia, North 
Africa, Southern Africa and the rest of 
Europe. The Nagaland specimen of Fis-
tulina hepatica agree macroscopically 
with the descriptions given earlier for 
identification11,12. Microscopically, the 
species from Nagaland shows some dif-
ferences in the size of the spores from 
the measurements presented earlier. 
These discrepancies are probably due to 
the different sampling sizes. As the name 
suggests, when cut through it looks ex-
actly like a slice of prime beef. But the 
taste is not as good as it looks. It is 
slightly acidic than sweet. It is globally 
known to be an edible species13 and can 
be eaten as raw in a salad or with a sauce 
of parsley and garlic and also reported to 
be sold in several markets14. Studies in-
dicate that Fistulina hepatica is rich in 
protein and carbohydrate, has low-fat 
content and moderate in crude fiber. It is 
enriched with a good source of essential 
amino acids and essential minerals. Con-
sidering all these values of this mu-
shroom, it can be safely consumed by a 
person suffering from various ailments. 
The mushroom also possesses significant 
antioxidant activity that can be used for 
the prevention and control of several dis-
eases15. So far, there is no indication in 
Nagaland that its edibility is known and 
in the present scenario, the fungus is  

unlikely to be collected for food by the 
locals and mushroom hunters.  
 The present study documented an un-
reported wild edible species from Nagal-
and. This new addition to the state 
resource will boost the economy of the 
state. It has been found out that the local 
and indigenous people of Nagaland pos-
sess a good traditional knowledge of 
wild edible mushrooms, which are yet to 
be fully documented. This study will not 
only impart knowledge on the new spe-
cies but will also help in educating the 
local collectors of this mushroom and its 
endemic nature, thereby giving a chance 
for promoting conservation of the species 
and simultaneously achieving food secu-
rity. 
 

1. Legon, N. W., Henrici, A., Roberts, P., 
Spooner, B. M. and Watling, R., 
Checklist of the British and Irish 
Basidiomycota, Royal Botanic Gardens, 
Kew, 2005. 

2. Schaeffer, J. C. and Withering, W., 
MycoBank Database – Fistulina 
hepatica, 1792; http://www.mycobank. 
org (accessed on 10 April 2019). 

3. Heinz, B., Tree Diseases and Disorders, 
Oxford University Press, Oxford, 1995. 

4. Ryvarden, L. and Gilbertson, R. L., 
Fungiflora, 1993, 1. 

5. The Global Fungal Red List Initiative, 
IUCN, 2015; http://iucn.ekoo.se/en/iucn/ 
welcome (accessed on 21 March 2019). 

6. Lalrinawmi, H., Vabeikhokhei, J. M. C. 
and Zothanzama, J., Sci. Vision, 2017, 
17, 172–181. 

7. Lyngdoh, A., Curr. Res. Environ. Appl. 
Mycol., 2014, 4, 117–124. 

8. Das, K., NeBio, 2010, 1(2), 1–13. 
9. Parveen, A. et al., Int. J. Curr. 

Microbiol. Appl. Sci., 2017, 6, 275–297. 

10. Ao, T. and Deb, C. R., Stud. Fungi, 
2019, 4(1), 54–71; doi:10.5943/sif/4/1/9. 

11. Phillips, R., Mushrooms and Other Fungi 
of North America, Firefly Books, 2010, 
2nd edn. 

12. Kibby, G., Mushrooms and Toadstools: 
A Field Guide, Oxford University Press, 
1979. 

13. Šutara, J., Mikšík, M. and Janda, V., 
Hřibovité houby. Čeled’ Boletaceae a 
rody Gyrodon, Gyroporus, Boletinus a 
Suillus. Academia, Praha, 2009, 1. 

14. Keizer, G. J., The Complete Encyclo-
paedia of Mushrooms, Rebo Publishers, 
Lisse, 1998. 

15. Ribeiro, B., Valentao, P., Baptista, P., 
Seabra, R. M. and Andrade, P., Food 
Chem. Toxicol., 2007, 45(10), 1805–
1813. 

 
ACKNOWLEDGEMENTS. We thank the 
research work funded by G.B. Pant Institute 
of Himalayan Environment and Development, 
an autonomous institute of Ministry of Envi-
ronment, Forest & Climate Change, Govern-
ment of India. A.K. and L.Y. thank 
Department of Biotechnology, Government of 
India for the facilities provided through Insti-
tutional Biotech Hub.  
 
Received 5 May 2019; revised accepted  
24 July 2019 
 

GLORIA NYENTHANG* 
ASANGLA KICHU 

LYDIA YEPTHO 
T. AJUNGLA 

 
Department of Botany,  
Nagaland University,  
Lumami,  
Zunheboto 798 627, India 
*For correspondence. 
e-mail: nyenthanggloriaa@gmail.com 

 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


