
   
   

 

»�{qQAo¼Q ±̈¦�
(»�{qQAo¼Q²k�z̄Aj»zµ°sQÇ»ª¦�³«B®¦~�)
»TźMk¼́{»̄B«nj»T{AḱMRB«ki°»�{qQ̈ ±¦�²B¢z̄Aj
111BU1å3RBd��,1382¬BTvMBU,̈ °j²nBª{,¤°A¤Bw

­¼¢®wRAq¦��menj�±¦Moµ±]joMnB�»\®w¬B�«A
ºnB�MC�½B®�JÀ�B�pA

#ºnlC²jApB�nn±~®«oT�j,#jAs̄ºj±�v«B�nkªd«oT�j
S{AḱM²k�z̄Aj,»TźMk¼́{»�{qQ ±̈¦�²B¢z̄Aj#

²k¼�a
,ºpBÇẅoÇa,ºpBwoµ±Ç],ºpBÇw°nAjo¼�̄»�½B®�nj³�j±{»«J±vd«�±¦M¬BTinj²±¼«njj±]±«jA±«­½oTª́«pA­̄BU:�kµ
­½oTLwB®Ç«»�o�«°�±¦MSinj­̄BU¬Aq¼«SiB®{ºBTwAnnj/jnAjjoMnB�J±aKvaSiBw°J±ay�°n,S�̄ºB́µBaºnB�e
ºn±�³M,k®T�o£nAo�³�§B�«jn±«,j±M²k{ºn°C�ª]n±z��¦Th«��B®«pA³��±¦M¬A°Ao�°©́«³̄±£²j1379¤Bwnj,ZAohTwA²±¼{
�½o�pA[½BT̄°ºo¼£²nB~�nBM5,ºnAjoM³̄±ª̄ºowoµpA²k{J±�ª¼̄²±¼«º°n°ºn°C�ª]�¦Th«³��®«³wpA³̄±£oµ³̄±ª̄³�
³M,k�nj3.2°9.7¤jB�«­̄BU­¼¢̄B¼«¥�Ake°oX�Ake³�kµj»«¬Bz̄²k«CSwj³M[½BT̄ /k{¥¼¦dU°³½q\US�j°Sd�¬±«pC
»®�Ç½PH²k®®�¤oT®Ç�²jBÇ«°j²AoªÇµ³ÇMnAj­̄BÇU²nB~Ç�/jnAj�¦�ÇUQ.macrantera°Q.brantii(Belangri)ºBµ³̄±Ç£³MK¼UoU
BM³¦«B�°jūB½nA°q¼§B̄CºnB«C¤k«�w±U°k{²jAjtBªUºnB�MC�½B®�pA�¦Th«ºBµkeA°̈BiJÀ�B�BM©½kw°©¼v¦�k¼v�°nk¼µ
o�̄nj¬°kM °̈o�°¥�¼̄,u«,º°n�me²jpBM³�kµj»«¬Bz̄[½BT̄/k{¥¼¦dU°³½q\U»�±U¬±«pC³M ±̈w±«³̄BioµnjnAo�U�½
»wnoM³M³]±UBM­¼®̀ ªµ/SwAk�nj85BU84°k�nj9åBU59,k�nj83.5BU71,k�nj95BU91K¼UoU³Mq¦�³¼§°AS�¦�­T�o£
oTÇ¼§nj̈o£»¦¼«5åºo¼£nB�³M�½o�pA�me²jpBM³�j±{»«ºo¼£³\¼T̄­¼®aB́ C̄njRAq¦��mek�nj³v½B�«°�¦Th«ºB́{°n
/SwA³TÇ{AjºoTz¼MRAo¼YFURAq¦�³¼¦�jn±«njk�nj82.3­¼¢̄B¼«BMnAj­̄BU²nB~�oT¼§nj̈o£»¦¼«5åBM²Aoªµ©¼v¦�k¼v�°nk¼µ
°S¼ªµA °̈j̈ B�«njk�nj77.8­¼¢̄B¼«BMnAj­̄BU²nB~�oT¼§oM ö£»¦¼«5åBM²Aoªµ©½kwk¼v�°nk¼µoT¼§nj̈o£»¦¼«5åpA²jB�TwA
pA²jB�TwA B̈\̄Aow°̈±ẅB�«njk�nj74­¼¢̄B¼«BMPHºBµ²k®®�¤oT®�pA²jB�TwA¬°kMnAj­̄BU²nB~�oT¼§nj̈o£»¦¼«5åpA²jB�TwA
­¼¢®wRAq¦��menjS¼ªµA n̈B́äB�«njk�nj53.2­¼¢̄B¼«BMnAj­̄BU²nB~�pA²jB�TwA¬°kM©¼v¦�k¼v�°nk¼µoT¼§oM ö£»¦¼«5å

/jo¼£»«nAo�ºnB�MC�¦Th«�½B®�JÀ�B�pA
­¼¢®wRAq¦�,JÀ�B�³¼�~U,ºnB�MC�½B®�,�±¦MSinj:ºk¼¦� ¬B£rA°

³«k�«
»T�®Ç�ºB́MBÇvQ³¼¦hÇUnj²kªÇÇ�RÀÇÇ�z«pA»ÇÇ�½
²k¼̀ ¼Q»½B¼ª¼{RBL¼�oUj±]°,ºnB�MC�½B®�ÓB�±~h«
nB¼ÇvM¾±ÇwnBYC,©�o½jB�«nj³�SwA­¼¢®wRAq¦�°
ºB́ÇµAnpA°kÇ̄nAj»UB¼ÇeºBµ©Tv¼w±Ç�Anjºk½kÇÇ{

/k̄±{»«¬Bv̄A»½Am�²o¼\̄pjnA°,�¦Th«
²jB�TÇwAºjk�TÇ«ºB́Ç{°npABµ²k®Ç½¿C­½A�meºAoM
|Bi»½B¼ª¼{jA±«³¼́UBM°²j±M³®½qµoQÓAoX�A³�j±{»«
�A±Ç̄ApA²jB�TwA°JÀ�B�PHnjo¼¼�UjB\½AŚ]nj
°­¼¢®ÇwRAq¦Ç�BÇMy®Ç�A°n±�®«³MBµ²k®®�u�¦Pª�

/[1]j±{»«³T�o£nB�M¬B̄CK¼woU

y�Ç̄kÇ̄A±U»Ç«�±¦Moµ±]³�SwASwjnjºkµA±{
RAq¦��me°ºo¼£j±i³MnjAn²k®µjKwAn¥«B��½
ºB́ B̄«pnj³�ºA³̄±£³M;kµj¬Bz̄j±ipAkÄAp­¼¢®w
¬B«njºAoM­̄BU¬j±MAnAj¥¼§j³M�±¦MSw±QpA³T{m£
ºB́¢̄nk¼§±U,»�{qQnjB́½q½ō±i°ºq¦�ºB́T¼«±ªv«
,»Ç�z«°»ÇMCoµ±Ç]k¼§±ÇU,­µCbÀ«ABM°qLw°»MC
»̄BÇvz�S¼�Biy½Aq�An±�®«³MBµ»�BMjnj­¼®̀ ªµ
/[2]SwA³T�o£»ÇÇ«nAoÇÇ�²jB�TÇÇwAjn±ÇÇ«///°̈oÇÇÇanj
°»§BªÇ{ºB́¦¢®Ç]pA»�¼Çw°ºB́zhÇM³Ç�ºj±]°BM
,jnAj|B~TÇiA�±¦MºB́¦¢®]³M»Mo�to£Ap³¼{Be
,̈Aj�o�Ç«ºAoÇa,c¼d�ºnAjoM²óM k̈�S¦�³M»§°



   
   

 

»�{qQAo¼Q ±̈¦�³¦\«.1å4ºnB�MC�½B®�JÀ�B�pA­¼¢®wRAq¦��menj�±¦Moµ±]joMnB�»\®w¬B�«A
Si±wk§±«¥«B�¬A±®�³M¤±��«B̄²jB�TwA,»£jpS�C
B́¦¢®]­½A,ºjB~T�AºnAjoM²óM k̈�²oi¿BM°ºrōA°
/[3]k̄A³T�o£nAo�»̄Ao½°°K½ohU�o�«njRkzM

­Ç½AoÇ½pnj²kÇ{k¼§±ÇU�±¦ÇM²±¼Ç«­ÇU¬AnAqµ³§Bwoµ
nB¼ÇvM�nB~Ç«q\ÇM°j±{»Ç«kwBÇ�°²k¼w±Q¬BTinj
joMnBÇ�,»T®wºBµ°nAjnj²jB�TwA°̈ Aj�An±ij°kd«
ºAoÇM»LwB®Ç«°ºjB~TÇ�AjoMnB�o£AuQ/jnAk̄ºo¢½j
nBÇ�nApBÇMjB\Ç½A­ªÇ�,j±Ç{»�o�Ç«¬BTÇinj­Ç½A²±¼«
°toÇ£Ap»MoÇ�³¼{BÇe­¼z̄BTw°n»§BµAºAoMKwB®«
°ºn°C�ª]pA»{B̄k«Cnj¥¼~dU)poL§A»§Bª{��B®«
ŚÇ]nj»��B�Ç«²q¼Ç¢̄A(¬BTÇinj­Ç½A²±¼Ç«x°oÇÇ�

/[4]k{kµA±iAk¼Qn±z�ºBµnAp�±¦MpAS�B�e
°�¼§B£k¼wA,�±¦Moµ±]njºnBTiBwRBL¼�oU­½oTª́«
ºA²k¼̀ ¼QnB¼vMRBL¼�oUBµ­̄BU/SwA­̄BUB½�¼̄BUk¼wA
¤±LÇ�¥MB�o¼Ç�°¥�z«nB¼vMBµ¬C¬jo�Ak]³�k®Tvµ
¬kÇ{²q½oª¼¦ÇQpAÓ¿±ª�«²k¼̀ ¼QºBµ­̄BU¥¼�zU/SwA
q¼§°nk¼Çµ­¼®̀ ªÇµ/j±{»Ç«¥�BÇe²jBÇwºB́¦®Ç�»¦Q
¤±zUB�,¤±§B£°o¼Qo¼�̄�½nk¼µ»¦Q²jBwºBµ¥®�Bµ­̄BU

/[5]k®�»«k¼§±U�½r¿Ak¼wAB½

[6]²jBwºBµ¥®�³M¬C¥½kLU°­̄BUq¼§°nk¼µÇ1¥�{
³wBM­µCbÀ«ARn°B\«oYAnj,»MC¡̄n¥¼�zUS¦�
¥¼�zU°¤±§B£°o¼Qnjo¢½k�½n°B\«¥¼v�°nk¼µ¥«B�
¥«BÇ�°j­ÇÇ½ABÇÇMbÀÇÇ«ARn°B\ÇÇ«oÇÇYAnjqLÇÇw¡̄n
njS§±́ÇwºAoÇM­½AoMB®M/SwA¤±zUB�nj¥¼v�°nk¼µ
S¼¦MBÇ�³Ç�AnBµ­̄BUpA»µ°o£¬A±U»«,­̄BUºk®M©¼v�U1.Hydrolyzabletannins �¼§B£k¼wAk®̄B«1q¼§°nk¼µ¥MB�­̄BU³M,k̄nAjq¼§°nk¼µ2.Hexahydroxydiphenicacid ­̄BU³MAn̈ °j²°o£°2�¼®�ºj»v�°nk¼µAq¢µk¼wAB½3.condencedtannins ¬C³ÇÇM³ÇÇ�3³ÇÇv̄Ak®ÇÇ�­̄BÇÇUBÇÇ½q¼§°nk¼ÇÇÇµ¥MB�o¼ÇÇÇÇ�4.Proanthocyanidin

­½A¾q]�¼̄BUk¼wA)j±{»«³T�£q¼̄4­½k¼̄B¼w±T̄C°oQ
nB�³MºnAm¢«B̄­½AS¦�)/jo�©¼v�U(jo¼£»«nAo�²°o£
Ç­MoÇ�ºBµk̄±¼ÇQ­TÇv�{ºAoÇM­½k¼̄B¼w±T̄C°oÇQ¬joM

/[7](SwA ö£k¼wA�w±U­Mo�

[8]³v̄Ak®�°q¼§°nk¼µ¥MB�ºB́ ®̄BU»§±�§±«¬BªTiBwÇ2¥�{
pA¥�BejA±«pA»�½�¼§B£k¼wA:�¼§B£k¼wAqT®w±¼M
/j±{»«k¼§±U�½o�°j³M°SwAq¼§°nk¼µ¥MB�ºBµ­̄BU
x°n­½Anj:�¼ª¼�»{k¼wApA�¼§B£k¼wAk¼§±UÇ�§A
njºqT®w±¼ÇMºB́z®�A°³�±ª\«»��¼ª¼�»{k¼wA

/[6]j±{»«¥½kLU�¼§B£k¼wA³M»§B�¬BµB¼£



   
   

 

82¬BTvMBU,2²nBª{1å5.nB�ªµ°jAs̄ºj±�v«oT�j

[9]k¼wA�¼ª¼�»{�½o�pA�¼§B£k¼wAqT®w±¼MÇ3¥�{
�ª�³Mx°n­½Anj:­¼«C¥¼®�pA�¼§B£k¼wAk¼§±UÇJ
¥¼®�k®̄B«k¼Ä±̄BQ°oQ¥¼®�RBL¼�oU�A±̄A,¬±¼wAk¼v�ABTM
k¼§±U�¼§B£k¼wA,ºA²o¼\̄pºB́z®�A°ºow�½°­¼̄¿C

/[9]j±{»«

[9]­¼̄¿C¥¼®��½o�pA�¼§B£k¼wAqT®w±¼MÇ4¥�{
»v�°nk¼µÇ3�Tz«�½³�­¼zUB�:�¼̄BUk¼wAqT®w±¼M
³Çv̄Ak®Ç�ºBµ­̄BÇU³¼§°AjA±«pA»�½An¬CSwA¬°nÀ�
¥¼®�)�¼ª¼�»{k¼wA°RBTwAK¼�oUoYAnj°k®̄Aj»«
jn±Ç«njºqT®w±¼ÇMx°n­½A/j±{»«k¼§±U(k¼Ä±̄BQ°oQ

/SwA��d«ºk¼Ä±̄°À�jA±«̈ BªU

/[10]k̄°n»«nB�³M³v̄Ak®�­̄BU¬BªTiBwnj³�»½Bµ¥®�»¦QpA»ioMÇ5¥�{

B́{°n°jA±«
¬Ao½A�¦Th«��B®«nj³��±¦M³̄±£o½p°³̄±£23¬B¼«pA
c�Çwy®Ç�AoÇQo�Ç̄pA³Ç�³̄±£o½p°³̄±£1å,k®½°n»«
»Ç�°JBhTÇ̄A,kµj»Ç«y{±ÇQAnB́¦¢®]pAºoT�¼w°
ºBµ³̄±ª̄³¼¦�²B«3.5Rk«³Mn±z�¬BTwA12³Mºo�w
²B¢z½B«pC³M¤B�T̄ApAuQ�±¦M²±¼«/k{ºn°C�ª],̈p¿
³½BÇwnj°S�oÇ£nAoÇ�nAjfAn±Çwºq¦�ºBµ»®¼wº°n
pA»~hz«nAk�«,³¼§°A¬k{�zipAuQ/k{�zi
BÇMuPw,k{¬p°�¼�jº°pAoUBM�¦Th«ºBµ³̄±£²±¼«
�½Rk«³MjAo¢¼T̄Bw³]nj1å5ºB«jnj°n±�²B¢Twj
³̄±ªÇ̄oÇµSM±Ç�n¬Aq¼Ç«/k½joÇ£�ziÓÀ«BÇ�S�BÇw

/[11]k{ºo¼£²pAk̄A
x°n,¬BµB¼£pAºo¼£²nB~�nj¤°AkT«ºB́{°n¬B¼«pA

1.Maceration

:k{̈B\̄Ao½pbo{³M°JBhT̄A1¬k̄Bv¼i
¥iAjnj­½p±UpAuQAn²k{J±�ª¼̄�±¦M²±¼«̈ o£1å
o��Ç«JCoT¼§»¦¼Ç«1ååº°Be³�ºoT¼§»¦¼«25å­§nA
²jAjnAoÇ�j±Çi¤BÇe³MS�Bw24Rk«°³Th½n,SwA
ö£S�Bw2Rk«³MºnB«­Mº°nAnBµ³̄±ª̄²B£¬C/k{
²k̄BÇ«³§B�ÇU/k{̈B\̄A¬Cº°n¬jo��B�¥ª�°²jo�
³Mo��«JCoT¼§»¦¼«1ååBM²nBM°jAnºm�B�»�B�º°n
°¬joÇ��BÇ�¥ÇeAoÇ«°²jAjtBªÇUS�BÇw24RkÇ«
oT¼§»¦¼«25å³M»½B́¯©\e²k{nAo�U,oT¦¼�º±zTv{

/[12]k{²k̄Bwn
�±¦M�¦Th«ºBµ³̄±£²±¼«­̄BUk�njºo¼£²pAk̄AŚ]
­¼M±¦£±ªµJ±wnx°n³¦ª]pA»�¦Th«ºB́{°n,¬Ao½A
x°n°[15]­¼¦¼̄A°k¼wA©�µ,[14]ºoTª¼¦�,[13]¬±i
³ÇM³]±ÇUBÇM,³T�oÇ£nAoÇ�»wnoÇMjn±Ç«[16]¤BÇ{­¼Ä±§
JBhT̄A¤B{­¼Ä±§x°n,y½B«pCS�j°j±]±«RB̄B�«A
°B¼eA¥MB�jA±«¥�¬Aq¼«,o½p¤±«o��ª�³M¤Be/k{
[½BT̄³̀ B̄®a/©½jo�³LwBd«An­̄BUq\MB¼eA¥MB�jA±«¥�
³ÇM³̄±ªÇ̄njj±]±Ç«­̄BU,j±{©�©µpA²k«CSwj³M
njj±]±Ç«­̄BÇU¬Aq¼Ç«kÇ�nj[½BTÇ̄ /k«CkµA±iSwj
³�Ài1²nBª{¤°k]nj¬Ao½A�±¦M�¦Th«ºBµ³̄±£

/[16]SwA²k{



   
   

 

»�{qQAo¼Q ±̈¦�³¦\«.1å6ºnB�MC�½B®�JÀ�B�pA­¼¢®wRAq¦��menj�±¦Moµ±]joMnB�»\®w¬B�«A

(V1-V0)*P/1000*250/10*100/M*100/D
RB®¢®«oQ�w±UB¼eA¥MB�jA±«¥�Ç­̄BUpAo¼�B¼eA¥MB�jA±«¥�=}§Bi­̄BUk�nj
³̄±ª̄ºAoMRB®¢®«oQ»�o~«©\e�ÀTiA=(V1-V0)kµB{°»¦�A
oT¼§»¦¼«nj̈o£»¦¼«KveoMRB®¢®«oQ»̄p°nAk�«=P

o��«JC
oÇMºo¼£²nB~�nj²jB�TwAjn±«³̄±ª̄»̄p°nAk�«=M

ö£Kve
³̄±ª̄�zi²jB«nAk�«=D

ºB́�½jn1²nBª{¤°k]pA²k«CSwj³M[½BT̄³M³]±UBM
³�QuercusBrantiiSubBelangri³̄±£³M�±Mo«5°1
­̄BUnAk�«­½oTz¼M,j±M²k{ºn°C�ª]¬B«An°A��B®«pA
¥ÇeAo«³¼¦�njAm§/k{»«¥«B{An(k�nj9.7j°ke)
/k{²jB�TwA�±�»eA±̄�±¦M²nB~�pAºk�MRBz½B«pC
BM³�MAnnj²k{̈B\̄AºB́¼wnoM³M³]±UBM³¦eo«­½Anj
»]°oÇiJBvQnj³�»UAq¦�­½oU²kª�,ºnB�MCS�®�
º°n°u«,¥�¼̄ ,̈°o�j±Mºo¼£²pAk̄A¥MB��½B®�­½A
³Ç�ºnBÇ�MCkÇeA°8jAk�ÇU,tBwA­¼ªµoM/[17]k̄j±M
�LÇ�°JBhTÇ̄A,k̄j±ÇM�±Ç�ºB́½nB�MCºAnAjÓB�B~TiA
³ÇMºnAjoM³̄±ªÇ̄ B́ Ç̄C»]°oiJBvQpAjnAk̄BTwAx°n
�LÇ�²B¢z½BÇ«pC³ÇM¤B�T̄ApAuQBµ³̄±ª̄/[18]k«C¥ª�
²B¢TÇwj³¦¼Çw°³ÇM°²kÇ{ºpBw²jBÇ«CjnAk̄BTÇwAx°n

1.AtomicAbsorptionSpectrometry

³ÇMuPÇw°kÇ{­¼¼�ÇURAq¦�³¼§°AS�¦�1»ªUAJm]
jB��̄A,�ÀTiAk®½Co�SdU°y½B«pCnB]²B¢Twj³¦¼w°

/[19]k{»MB½pnARAq¦��me¬Aq¼«,»®¼z̄³U°
oT¼§�½BMSiA±®�½ºoT¼§1.5ozM6pAy½B«pC­½Anj
³Ç�k{}hz«jk�T«RBz½B«pCBM°k{²jB�TwA³̄±ª̄

2.Flocc

J±¦�Ç«»®¼z̄³ÇU°2�±¦Ç�¥¼�zUŚ]S�¦�­½oT́ M
k¼v�°nk¼ÇµoTÇ¼§nj̈o£»¦¼Ç«5åBMjnAk̄BTwA¬B«p�L�
¥MBÇ��±¦ÇMoµ±Ç]²nB~Ç�oT¼§nj̈o£»¦¼«5å°©¼v¦�
(�½oÇw�ÀTÇiA)¤°A³¦ÇÇeoÇÇ«nj/[2å]SwA»MB¼TÇÇwj
n°j12åBU8åS�owBM°³�¼�j2BU1Rk«³MBµ³̄±ª̄
�ÀTiA³¦eo«njuPw/j±{»«�±¦h«ÓÀ«B�³�¼�jnj
njn°j2åS�oÇwBÇM°³�¼�j15Rk«³MBµ³̄±ª̄,k®�
²kÇ{¥¼Ç�zUºB́�±¦Ç�©\Çey½AqÇ�An±�®Ç«³ÇM³�¼Ç�j
15S{mÇ£pAuQ ,»®¼z̄³U³¦eo«nj/j±{»«�±¦h«

Ś]SP¼Q�ª�³M³̄±ª̄c�wo½p»̀®½A�½pA³�¼�j
²k̄Bª¼�BÇMq¦Ç�nAk�ÇÇ«­¼¼�ÇÇU°PH,Rn°kÇÇ�y½BÇÇ«pC
oÇµºAoÇMRn°kÇ�°PH�Ç½AoÇ{­½oT́ M°ºnAjoM³̄±ª̄

/[19]j±{»«»MB½pnAy½B«pC
¤kÇ«HACḦBÇ̄ ³ÇM²jB�TwAjn±«[®wRn°k�²B¢Twj

3.NTU=NephlometricTurbidityUnit

/j±ÇM3NTUKveoM²k{ºo¼£²pAk̄Ao½jB�«°2001A
ºAoM310¤k«Beckman̈ B̄³MoT«PH²B¢Twj­¼®̀ ªµ
Oriental»ªÇÇUAJmÇÇ]²B¢TÇÇwj°PHºo¼ÇÇ£²pAkÇÇÇÇ̄A

/k{³T�o£nB�³MANA180¤k«Instruments
JBhTÇ̄AoÇ½pboÇ{³My½B«pC³¦eo«4RAq¦�³¼¦�ºAoM
nAj­̄BÇU²nB~Ç�oTÇ¼§nj̈o£»¦¼«5å¤°A³¦eo«nj,k{
nj,©¼v¦Ç�k¼v�°nk¼ÇµoTÇ¼§nj̈o£»¦¼Ç«5å²°ÀÇ�³ÇM
²°ÀÇ�³ÇMnAj­̄BU²nB~�oT¼§nj̈o£»¦¼«5å̈°j³¦eo«
5å̈±w³¦eo«nj,©½kwk¼v�°nk¼µoT¼§nj̈o£»¦¼«5å
5å̈nB́Ça³¦ÇeoÇ«nj°»½B́®ÇU³ÇM­̄BU²nB~�̈o£»¦¼«
nAoÇ�²jB�TwAjn±«»½B́®U³M©¼v¦�k¼v�°nk¼µ̈o£»¦¼«
²k{³�Ài4BU2¤°k]nj�±�RBz½B«pC[½BT̄/S�o£

/SwA
ºo¼£³\¼T̄°WdM

³v½B�Ç«°²kÇ{ºn°C�ªÇ]RB�À�A�±ª\«³M³]±UBM
°jūB½nA°q¼§B̄C³�k{}hz«ºnB«CºB́§k«BMBµ¬C
¥¼¦dÇU°³½q\ÇUS¼¦MBÇ�,³̄BioµnjnAo�U�½BM³¦«B�
o£A¬±«pC­½Anj/[21]jnAjAn²k{ºn°C�ª]RB�À�A
²kµBz«�½���p*qk®̄B«»¦«B�y½B«pCpA³̄Bioµnj
ºA³̄Bi¬°njAnºo¼¼�U_¼µ¬A±U»ª̄,k{BM³T{Ajj±]°
ºB�ÇipA»ª¼�TÇv«jn°CoÇM_¼Çµ­Ç½AoMB®ÇM/jo�²kµBz«
°j¬A±U»«,o¢½jºB́§k«­¼MpA/S{Aj©¼µA±h̄y½B«pC
²kÇ{²kµBÇz«ºBÇµ²jAjºB®ÇMoÇ½p¬A±®Ç�³MAno½p¤k«

/S�o½mQ1.Xij=m+ai+bi+eij
2.Xij=m+ai+bi+eij+abij
,©Ç½A²kÇz̄Ao½mÇQAn»¦MB�TÇ«oÇYA³̄±Ç£_¼Çµ1¤±«oÇ�nj
¬A±®Ç�³ÇM»¦Ç�ARAoÇYAq\ÇMo¼¼�ÇU�MB®Ç« B̈ªÇU,­½AoMB®M
2¤±«o�nj/k®½C»«JBve³My½B«pCºB�ipA»Tªv�
tB¼�Ç«JBhT̄A/SwA²k{³T�o½mQ¥MB�T«oYA³¦ª]�½



   
   

 

82¬BTvMBU,2²nBª{1å7.nB�ªµ°jAs̄ºj±�v«oT�j
BÇU³Ç�SwA»¦Ç�A�À«,ºo¼£²pAk̄AºAoM,ºo¼£²pAk̄A
BÇM/k®�»«³¼]±UAn2B½1ºB́§±«o�¬j±MKwB®«ºke
,»�±ÇU¬±Ç«pCo¼�Ç̄»UB«k�«ºB́ ±̄«pC�±ª\«³M³]±U
j±Ç]°²kµBÇz«�½³̄Bioµnj³�»T§BeºAoM1¤±«o�

/[21]j±{»«JBhT̄A,k{BM³T{Aj
}hÇz«,�±Ç�¬±Ç«pCpA²k«CSwj³M[½BT̄³M³]±UBM
S�¦Ç�³½±̄BY­¼¢̄B¼«oMPHºBµ²k®®�¤oT®�³�j±{»«
³ÇM,k®TÇ{Aj»̄BÇv�½RAo¼ÇYFU¥�¼Ç̄°u«,º°nRAq¦�
³M©½kwk¼v�°nk¼µ°©¼v¦�k¼v�°nk¼µ,o¢½jRnBL�
nAm£o¼YFU�±�RAq¦�J±wn¬Aq¼«­¼¢̄B¼«nj²pAk̄A�½
­¼¢̄B¼Ç«oÇM�±Ç�RBL¼�oÇU­¼®̀ ªµ/(P=å.856)k®Tvµ
RnBLÇ�³ÇM/k®TÇ{Ak̄»̄Bv�½RAo¼YFU °̈o�S�¦�³½±̄BY
�½³ÇM©½kÇwk¼v�°nk¼Çµ°©¼v¦Ç�k¼v�°nk¼Çµo¢½j
/(P=å.åå6)k®Tv¼̄oYÆ«J±wn¬Aq¼«­¼¢̄B¼«nj²pAk̄A
,u«,º°nRAq¦Ç�³½±̄BÇYS�¦�¬Aq¼«­¼¢̄B¼«­¼®̀ ªµ
²jBÇ«°j³̄BÇ£AkÇ]RAo¼ÇYFU­T�o£o�̄njBM °̈o�°¥�¼̄
�¦ThÇ«ºB́T�¦�BMnAj­̄BU²nB~�°©¼v¦�k¼v�°nk¼µ
­¼¢̄B¼Ç«nj²pAkÇ̄A�½³ÇM²jBÇ«°j­½A³�kµj»«¬Bz̄
»wnoÇMBM/(P=å.å35)k®Tv¼̄oYÆ«�±�RAq¦�J±wn
,º°no¼�Ç̄»UAq¦��meºAoM³�j±{»«}hz«[½BT̄
JBvQnjB́ C̄³¼§°AS�¦�³M³]±U¬°kM °̈o�°¥�¼̄,u«
©¼v¦�k¼v�°nk¼µoT¼§oM ö£»¦¼«5åBM³̀ B̄®a,»]°oi
,k̄±Ç{²jAjtBªÇUnAj­̄BU²nB~�oT¼§oM ö£»¦¼«5å°
�¼d«PH³�»Un±�nj°S{Ajk®µA±iAn�me­½oT́M
ö£»¦¼«5åBM,k{BM»½B¼¦�»�k̄AB½»X®iÓBL½o�Uy®�A°
o¼�Ç̄»\½BT̄¬A±U»«q¼̄»½B́®U³MnAj­̄BU²nB~�oT¼§oM

/jn°CSwj³M³¼§°Ay½B«pC
KveoÇM�¦ThÇ«RAq¦Ç��mÇek̄°n»wnoM5¤°k]
²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pAºk�nj
pA³Ç�³̄±Ç£¬Bªµ/kµj»«¬Bz̄An1379¤Bwnj8BU1
pAº°n�mÇe²jpBÇM,j±{»Ç«}hÇz«¤°kÇÇ][½BTÇÇ̄
91­¼Mº°n³¼§°AS�¦�­T�o£o�̄nj¬°kM B̈iJÀ�B�
nj¬°kÇM B̈iJÀ�B�pAu«�me²jpBM,k�nj95BU
,kÇ�nj83.5BÇU71­¼ÇMu«³Ç¼§°AS�¦Ç�­T�oÇ£o�̄
­T�oÇ£o�Ç̄nj¬°kÇM B̈ÇiJÀ�B�pA¥�¼̄�me²jpBM
°̈o��me²jpBM,k�nj9åBU59­¼M¥�¼̄³¼§°AS�¦�
­¼M °̈o�³¼§°AS�¦�­T�o£o�̄nj¬°kM B̈iJÀ�B�pA
»wnoÇM³ÇM³]±ÇUBÇM­¼®̀ ªÇµ/SwAkÇ�nj85BÇÇU84
B́Ç̄CnjRAq¦Ç��mek�nj³v½B�«°�¦Th«ºB́{°n
�½oÇ�pA�mÇe²jpBÇM³Ç�j±{»Ç«ºo¼Ç£³\¼TÇ̄­¼®ÇÇa
BM²Aoªµ©¼v¦�k¼v�°nk¼µoT¼§oM ö£»¦¼«5åºo¼£nB�M
k�nj82.3­¼¢̄B¼«BMnAj­̄BU²nB~�oT¼§oM ö£»¦¼«5å
5åpA²jB�TÇwA/jnAjºoTz¼ÇMo¼ÇYFURAq¦Ç�³¼¦Ç�jn±«nj
oM ö£»¦¼«5åBM²Aoªµ©¼v¦�k¼v�°nk¼µoT¼§oM ö£»¦¼«
°̈j̈ B�Ç«njk�nj77.8­¼¢̄B¼«BMnAj­̄BU²nB~�oT¼§
¬°kÇMnAj­̄BÇU²nB~Ç�̈o£»¦¼Ç«5åpA²jB�TwA°S¼ªµA
njkÇ�nj74­¼¢̄B¼Ç«BMPHºBµ²k®®�¤oT®�pA²jB�TwA
oTÇ¼§oÇM ö£»¦¼Ç«5åpA²jB�TÇwA/SwAS¼ªµA ±̈ẅB�«
BÇMnAj­̄BÇU²nB~Ç�pA²jB�TÇwA¬°kÇM©¼v¦Ç�k¼v�°nk¼µ
pA­¼¢®ÇwRAq¦Ç��mÇeºAoÇMkÇÇ�nj53.2­¼¢̄B¼ÇÇ«
S¼ªµA n̈B́äB�«nj³�ºnB�MC�¦Th«�½B®�JÀ�B�

/jnAjnAo�
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13. HegermanAE, Butler LG. Protein preciptationmethods for the quantitaive
determinationoftannin,JAgricFoodchem.1978;26:809-812.
14.MakkarHP,SinghB.Distributionofcondensedtanninisvariousfibrefractionsinyoung
andmatureleavesofsomeoakspecies,AnimFoodSicTech1991;32:253-260.
15.BroadhurstRB,JonesWT.Analysisofcondensedtanninusingacidifiedvanillin,J.SciFd
Agric1978;29:788-794.

/"ºBa oMnj­̄BUk�njºo¼£²pAk̄AjnAk̄BTwA",(137å),¬Ao½A»T�®�RB�¼�dU°jnAk̄BTwA³vwÆ«Ç16
17.PattersonJW. Industrialwasterwatertreatmenttechnologyseconded.Butterworths;
1985.P.37-130.
18. TsalevDL, ZaprianovZK. Atomic absorptionspectrometry inoccupational and
environmentalhealthpractice,CRCpress;1993.
19. Walter J, WeberJR. Physicochemical processes forwaterqualitycontrol, wiley-
Interscience,1972;P.120-130.
20.ThomasJ,WeberJR.Industrialwastewatertreatment,Mc-growHill;1985.P.794-818.
,»µB¢z̄Ajoz̄RAnBzT̄A,¤°Ak¦],"B́z½B«pCbo�njºnB«C¤±�A",(1369),xBT́«,ºnB½k®�wA,²oµp,k«owÇ21

/456Ç465|



   
   

 

82¬BTvMBU,2²nBª{1å9.nB�ªµ°jAs̄ºj±�v«oT�j

¬Ao½A�±¦M�¦Th«ºBµ³̄±£njj±]±«}§Bi­̄BUk�njÇ1¤°k]

­̄BUk�nj1åå/D1åå/M025å.1åP/1ååå(V1-V0)Quercus
10.1Ç9.81åå.96.31å251.33.1ååå28.78×å.44Q.BrantiisubBelangri
5.3Ç4.91åå.97.91å25å.åå13315.å4×å.59Q.BrantiisubBrantii
5.6Ç4.81åå.96.41å25å.åå13315.12×1.13Q.InfectoriasubBoisseri
7.93Ç7.121åå.97.11å25å.åå13321.98×1.17Q.InfectoriasubLatifolia
1å.1Ç9.11åå.96.31å25å.åå13327.8×1.34Q.BrantiisubBelangri
4.5Ç3.91åå.96.41å25å.åå13312.18×å.86Q.InfectoriasubBoisseri
5.6Ç5.21åå.961å25å.åå13315.68×å.51Q.Magnosquamata
6.1Ç5.21åå.98.11å25å.åå13316.68×1.34Q.Libanii
5.2Ç4.31åå.98.11å25å.åå13314.å4×1.25Q.Libanii
2Ç1.751åå.99.11å25å.åå1335.56×å.34Q.Lingipes
2.6Ç2.21åå.97.31å25å.åå1337.å6×å.68Q.Castanifolia
3Ç2.81åå.98.61å25å.åå1338.68×å.15Q.Macrantera
3.5Ç31åå.98.61å25å.åå1339.68×å.59Q.Macrantera
2.2Ç1.751åå.97.31å25å.åå1335.82×å.68Q.Castanifolia
3.9Ç3.61åå.97.31å25å.åå1331å.98×å.41Q.Castanifolia
3.9Ç3.11åå.98.61å25å.åå1331å.42×1.3Q.Macrantera
3.7Ç3.61åå.97.31å25å.åå1331å.82×å.å4Q.Castanifolia
6.8Ç6.51åå.96.51å25å.åå13319.32×å.33Q.Kamarovii

1379¤Bwnj2°1²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pAº°n�mek̄°n»wnoMÇ2¤°k]

q¦�³½±̄BYS�¦�
PPM

�±¦Moµ±]²nB~�
PPM

NaOH
mg/l

Ca(OH)2
mg/l

³½±̄BYPH³¼§°APH³½±̄BYRn°k�
NTU

³¼§°ARn°k�
NTU

q¦�³¼§°AS�¦�
PPM

keA
°27.55å-5å12.8512.71715533å

ºnB
�MC28.35å5å-12.8912.72115533å

²nBª
{1åå--5å12.912.76å15533å

16å5å--12.5712.73å15533å

keA
°275å-5å1å.431å.262725å532

ºnB
�MC295å5å-1å.281å.2633.525å532

²nBª
{95--5å1å.4å1å.269625å532

2485å--1å.161å.2648.325å532
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1379¤Bwnj4°3²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pAº°n�mek̄°n»wnoMÇ3¤°k]

q¦�³½±̄BYS�¦�
PPM

�±¦Moµ±]²nB~�
PPM

NaOH
mg/l

Ca(OH)2
mg/l

³½±̄BYPH³¼§°APH³½±̄BYRn°k�
NTU

³¼§°ARn°k�
NTU

q¦�³¼§°AS�¦�
PPM

keA
°425å-5å7.246.122å96143

ºnB
�MC535å5å-7.26.123596143

²nBª
{1åå--5å7.56.125696143

373.55å--6.å56.124296143

keA
°645å-5å1å.431å.25426å386

ºnB
�MC935å5å-1å.281å.29426å386

²nBª
{214.3--5å1å.51å.215126å386

482.45å--1å.161å.211226å386

1379¤Bwnj6°5²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pA¥�¼̄�mek̄°n»wnoMÇ4¤°k]

q¦�³½±̄BYS�¦�
PPM

�±¦Moµ±]²nB~�
PPM

NaOH
mg/l

Ca(OH)2
mg/l

³½±̄BYPH³¼§°APH³½±̄BYRn°k�
NTU

³¼§°ARn°k�
NTU

q¦�³¼§°AS�¦�
PPM

keA
°1å35å-1åå8.257.827514425å

ºnB
�MC1å85å2åå-8.747.8286.414425å

²nBª
{163--1åå8.667.821å114425å

5132.75å--7.537.8293.614425å

keA
°5å5å-5åå1å.341å.268729å514

ºnB
�MC975å5å-1å.31å.2611429å514

²nBª
{115--5å1å.51å.2614529å514

6925å--1å.191å.261å1.529å514

1379¤Bwnj8°7²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pA °̈o��mek̄°n»wnoMÇ5¤°k]

q¦�³½±̄BYS�¦�
PPM

�±¦Moµ±]²nB~�
PPM

NaOH
mg/l

Ca(OH)2
mg/l

³½±̄BYPH³¼§°APH³½±̄BYRn°k�
NTU

³¼§°ARn°k�
NTU

q¦�³¼§°AS�¦�
PPM

keA
°245å-5å1å.261å.322627816å

ºnB
�MC315å5å-1å.5341å.323227816å

²nBª
{58--5å1å.751å.322727816å

7295å--1å.11å.322427816å

keA
°445å-5å9.328.5243461265

ºnB
�MC565å5å-9.28.5253461265

²nBª
{96--5å9.438.5245461265

8485å--8.148.524å461265
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1379¤Bwnj8BU1²nBª{ºBµkeA°ºnB�MC�½B®�̈BiJÀ�B�pAk�njKveoM�¦Th«RAq¦��mek̄°n»wnoMÇ6¤°k]

k�nj¥�­¼¢̄B¼«CrCrNiNiCuCuZnZnRAq¦��me�¦Th«ºB́{°n
82.384859å5983.57195915åmg/lCa(OH)2+

5åmg/l­̄BU²nB~�
77.8798å8157766394.592.55åmg/lNaOH+

5åmg/l­̄BU²nB~�
53.2646å7835453182315åmg/lCa(OH)2
7482828247794991825åmg/l­̄BU²nB~�

/k{BM»«k�njKveoMjAk�A³¼¦�É


