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§Ò¹ÇÔ¨ÑÂ¹Õéä´é·Ó¡ÒÃÈÖ¡ÉÒá¹Çâ¹éÁ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§»ÃÔÁÒ³ÊÒÃãËé¡ÅÔè¹ã¹àËç´ËÍÁ
(Lenthionine) ·ÕèÊÀÒÇÐ¡ÒÃÍºáËé§áººäÁè¤§·Õèà»ÃÕÂºà·ÕÂº¡ÑºÊÀÒÇÐ¡ÒÃÍºáËé§¤§·Õè â´ÂÁÕ¤èÒ»Ñ¨¨ÑÂ
ÃèÇÁ¤×Í ¤ÇÒÁª×é¹áÅÐÍØ³ËÀÙÁÔã¹àËç´ËÍÁ

¨Ò¡¡ÒÃ·´ÅÍ§¾ºÇèÒ ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§ÊÒÃ Lenthionine ã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§ÁÕá¹Çâ¹éÁ
à»ç¹ä»ã¹·ÔÈ·Ò§à´ÕÂÇ¡Ñ¹ ÊÓËÃÑº·Ø¡ÊÀÒÇÐ¡ÒÃ·´ÅÍ§ ·Ñé§¡ÒÃÍºáËé§¤§·Õè (70 o« 9 ªÑèÇâÁ§) áÅÐ
¡ÒÃÍºáËé§áººäÁè¤§·Õè (40 o« 6 ªÑèÇâÁ§ µÒÁ´éÇÂ 60 o« 6 ªÑèÇâÁ§ áÅÐ ¡ÒÃÍºáËé§áººà»ÅÕèÂ¹á»Å§
ÍØ³ËÀÙÁÔªèÇ§ÅÐ 3 ªÑèÇâÁ§ 20 ¹Ò·Õ â´Âà¾ÔèÁÍØ³ËÀÙÁÔªèÇ§ÅÐ 10 o« ¨Ò¡ 40 o« ä»¨¹¶Ö§ 70 o« ÍºáËé§
â´ÂãªéàÇÅÒ·Ñé§ËÁ´ 13 ªÑèÇâÁ§ 20 ¹Ò·Õ) ä´é»ÃÔÁÒ³ÊÒÃ Lenthionine ÊÙ§ÊØ´ã¹áµèÅÐÊÀÒÇÐ
¡ÒÃÍºáËé§ ·ÕèàÇÅÒÍºáËé§ 9, 6 áÅÐ 11.67 ªÑèÇâÁ§ µÒÁÅÓ´Ñº â´Âä´é¤èÒ¤ÇÒÁª×é¹ÊØ´·éÒÂµèÓ¡ÇèÒ 13%
ÁÒµÃ°Ò¹áËé§ áºº¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃì¢Í§ ¹ÀÒ¾Ã ÃÑµ¹ÊÁºÙÃ³ì ÊÒÁÒÃ¶¹ÓÁÒãªéã¹¡ÒÃ·Ó¹ÒÂ
»ÃÔÁÒ³ÊÒÃ Lenthionine ä´é´ÕÊÓËÃÑº¡ÒÃÍºáËé§àËç´ËÍÁ·ÕèÍØ³ËÀÙÁÔ¤§·Õèà·èÒ¹Ñé¹ à¹×èÍ§¨Ò¡äÁèÊÒÁÒÃ¶
¤Ó¹Ç³ËÒ¤èÒ Critical time ¢Í§ÊÀÒÇÐ¡ÒÃÍºáËé§áººäÁè¤§·Õè ÊÁ¡ÒÃ¹Õé¨ÐÊÒÁÒÃ¶ãªéã¹¡ÒÃ·Ó¹ÒÂ
ä é́àÁ×èÍ¹Ó¤èÒ Critical time ̈ Ò¡¼Å¡ÒÃ·´ÅÍ§ÁÒãªéâ´ÂµÃ§ ¹Í¡¨Ò¡¹Õé¼Å¡ÒÃ·´ÅÍ§ÂÑ§áÊ´§ãËéàËç¹ÇèÒ
ÊÒÁÒÃ¶ãªéáºº¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃìáºº Exponential ·Ó¹ÒÂ¤ÇÒÁª×é¹áÅÐÍØ³ËÀÙÁÔÀÒÂã¹
àËç´ËÍÁä´éà»ç¹ÍÂèÒ§´Õ
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Effect of Drying Condition on Shiitake Mushroom Flavor
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Abstract

The aim of this work was to study the occurrence of Lenthionine of Shiitake mushroom at
chosen drying conditions with the influence of two different parameters: moisture and temperature
of the mushroom.

The results showed that the exponential models used for predicting of moisture and
temperature fit reasonably well with the experimental data. The similar pattern of the changes in
Lenthionine content was found in all conditions used i.e. 70 oC for 9 h; 40 oC for 6 h and changed
to 60 oC for 6 h; 10 oC step change from 40 oC to 70 oC (3 h 20 min time interval) for total of
13 h 20 min.  The maximum amount of Lenthionine for each condition was at 9, 6 and 11.67 h,
respectively, with less than 13% moisture content (db) of products. Semi-empirical of exponential
model developed by Rattanasomboon gave the good prediction for Lenthionine amount only at
constant drying temperature. Critical time, a significant parameter, could not be calculated when
the drying temperatures were changed during the process. This subsequently resulted in unpredictable
Lenthionine content. However, this model could predict the intensity of mushroom flavor when
critical times were obtained from the experimental data.
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1. º·¹Ó
àËç´ËÍÁ (Lentinus edodes) ËÃ×Í Shiitake mushroom à»ç¹·Õè¹ÔÂÁºÃÔâÀ¤ÍÂèÒ§ÁÒ¡ã¹á¶º

àÍàªÕÂ â´Â·ÑèÇä»¹ÔÂÁºÃÔâÀ¤ã¹ÃÙ»¢Í§àËç´ËÍÁáËé§à¹×èÍ§¨Ò¡ÊÒÁÒÃ¶à¡çºÃÑ¡ÉÒäÇéä´éà»ç¹àÇÅÒ¹Ò¹
¹Í¡¨Ò¡¹Õé ÂÑ§ÁÕ¡ÅÔè¹ËÍÁ ÃÊªÒµÔ´Õ áÅÐ¤Ø³¤èÒ·Ò§ÍÒËÒÃÊÙ§ÍÕ¡´éÇÂ «Öè§ÊÒÃãËé¡ÅÔè¹ã¹àËç´ËÍÁ¤×Í
Lenthionine [2] à¡Ô´¨Ò¡¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§ÊÒÃµÑé§µé¹ Lenthinic acid ã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§
«Öè§ÊÒÃ¹ÕéÁÕÁÒ¡·ÕèºÃÔàÇ³ËÁÇ¡´Í¡ â´Â¡ÒÃ·Ó§Ò¹¢Í§àÍ¹ä«ÁìÀÒÂã¹µÑÇàËç´ËÍÁ [3][4]

ä é́ÁÕÃÒÂ§Ò¹ÇèÒ ¡ÒÃ¼ÅÔµàËḉ ËÍÁà¾×èÍãËéä é́¤Ø³ÀÒ¾ Ṍ¹Ñé¹ ¤ÇÃÍºáËé§àËḉ ËÍÁ·ÕèÍØ³ËÀÙÁÔäÁè¤§·Õè
[5]-[7] â´ÂàÃÔèÁ¨Ò¡·ÕèÍØ³ËÀÙÁÔ 35-40 o« ¤èÍÂæ à¾ÔèÁÍØ³ËÀÙÁÔµÅÍ´¡ÒÃÍºáËé§ä»¨¹¶Ö§ÍØ³ËÀÙÁÔ»ÃÐÁÒ³
60-70 o« ̈ Ö§ä é́ àËḉ ËÍÁáËé§·ÕèÁÕ¡ÅÔè¹ËÍÁáÅÐÃÊªÒµỐ Õ à»ç¹·ÕèÂÍÁÃÑº¢Í§¼ÙéºÃÔâÀ¤ ·Ñé§¹Õéà»ç¹¡ÒÃ·´ÊÍº
¤Ø³ÅÑ¡É³Ð¢Í§àËç´ËÍÁ·Õèä´éâ´Â¡ÒÃ·´ÊÍº·Ò§»ÃÐÊÒ·ÊÑÁ¼ÑÊà·èÒ¹Ñé¹ ã¹§Ò¹ÇÔ¨ÑÂ¢Ñé¹µèÍÁÒä´éÁÕ
¡ÒÃÇÔà¤ÃÒÐËì¤Ø³ÀÒ¾¢Í§àËç´ËÍÁâ´Â¡ÒÃãªé»ÃÔÁÒ³ÊÒÃ Lenthionine à»ç¹µÑÇ¡ÓË¹´¤Ø³ÀÒ¾
¼ÅÔµÀÑ³±ì [1][8] ¾ºÇèÒ ¡ÒÃÍºáËé§àËç´ËÍÁ·ÕèÍØ³ËÀÙÁÔ¤§·Õè ·Õè 70 o« à»ç¹àÇÅÒ 9 ªÑèÇâÁ§ [1] µÃÇ¨¾º
»ÃÔÁÒ³ÊÒÃ Lenthionine ÁÒ¡¡ÇèÒ ¡ÒÃãªéÊÀÒÇÐÍºáËé§·ÕèÍØ³ËÀÙÁÔ 40 o« à»ç¹àÇÅÒ 6 ªÑèÇâÁ§ áÅÐ
ÍºµèÍ·ÕèÍØ³ËÀÙÁÔ 60 o« à»ç¹àÇÅÒ 6 ªÑèÇâÁ§ [8] ÍÂèÒ§äÃ¡çµÒÁÂÑ§äÁèÁÕ¡ÒÃÃÒÂ§Ò¹»ÃÔÁÒ³ÊÒÃ
Lenthionine ·Õèà¡Ô´¢Ö é¹ã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§·ÕèÍØ³ÀÙÁÔäÁè¤§·Õè â´Â¡ÒÃà¾ÔèÁ¤ÇÒÁ¶Õèã¹¡ÒÃ»ÃÑº
ÍØ³ËÀÙÁÔµÅÍ´ªèÇ§¡ÒÃÍºáËé§

§Ò¹ÇÔ¨ÑÂ¹Õé ¨Ö§·Ó¡ÒÃÈÖ¡ÉÒá¹Çâ¹éÁ¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine ·ÕèÊÀÒÇÐ
¡ÒÃÍºáËé§áººà»ÅÕèÂ¹ÍØ³ÀÙÁÔà»ç¹ªèÇ§æ à¾×èÍãËé·ÃÒºÊÀÒÇÐ·ÕèàËÁÒÐÊÁã¹¡ÒÃÍºáËé§àËç´ËÍÁ
à¾×èÍãËéä´é»ÃÔÁÒ³¡ÅÔè¹ÊÙ§ÊØ´ à¾×èÍ·Õè¨Ð¹Óä»»ÃÑº»ÃØ§¡ÃÐºÇ¹¡ÒÃÍºáËé§ã¹ÃÐ´ÑºÍØµÊÒË¡ÃÃÁµèÍä»

2. ÍØ»¡Ã³ìáÅÐÇÔ¸Õ¡ÒÃ·´ÅÍ§
ÍØ»¡Ã³ìáÅÐÇÑµ¶Ø´Ôº
1. à¤Ã×èÍ§ÍºáËé§ª¹Ô´¶Ò´ (Tray dryer)

2. à¤Ã×èÍ§ÇÑ´¤ÇÒÁàÃçÇÅÁáºº¢´ÅÇ´ÃéÍ¹ (Hot wire anemometer) ÂÕèËéÍ Kanomax ÃØè¹ 26-
111 ÇÑ´ä´éã¹ªèÇ§ 0-50 àÁµÃ/ÇÔ¹Ò·Õ ªèÇ§ÍØ³ËÀÙÁÔãªé§Ò¹ 0-80 o« ¤ÇÒÁÅÐàÍÕÂ´¢Í§à¤Ã×èÍ§Á×Í ±5
à»ÍÃìà«ç¹µì

3. à¤Ã×èÍ§ºÑ¹·Ö¡ÍØ³ËÀÙÁÔÂÕèËéÍ Yokogawa ÃØè¹ HR 1300 ãªéºÑ¹·Ö¡áÅÐáÊ´§¤èÒÍØ³ËÀÙÁÔ
·Õèä´é¨Ò¡¡ÒÃãªéà·ÍÃìâÁ¤Ñ»à»ÔÅ ÊÒÁÒÃ¶ÍèÒ¹¤èÒä´éÅÐàÍÕÂ´ ±0.1 o«

4. ªØ´à¤Ã×èÍ§Á×ÍÇÔà¤ÃÒÐËìä¢ÁÑ¹ (Soxtec) ÂÕèËéÍ Tecator System HT6, Extraction unit ÃØè¹ HI
1043, Service unit ÃØè¹ HI  1046 áÅÐ Sample mill  ÃØè¹ HI 1093

5. à¤Ã×èÍ§á¡êÊâ¤ÃÁÒâµ¡ÃÒ¿ (Gas chromatograph) »ÃÐàÀ· FID (Flame ionization
detectors) ÂÕèËéÍ Shimudzu model 94 áÅÐ Integrator ÂÕèËéÍ Shimudzu model CR-34 ãªéÇÔà¤ÃÒÐËì
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»ÃÔÁÒ³ÊÒÃ·ÕèÍÂÙèã¹ÃÙ»ÊÒÃÅÐÅÒÂ ¤ÍÅÑÁ¹ì·Õèãªéã¹¡ÒÃÇÔà¤ÃÒÐËìà»ç¹¤ÍÅÑÁ¹ìá¡éÇ·ÕèÁÕàÊé¹¼èÒ¹ÈÙ¹Âì¡ÅÒ§
¢¹Ò´ 3 ÁÁ. ¤ÇÒÁÂÒÇ 1.6 àÁµÃ ºÃÃ¨Ø´éÇÂ 3% ¢Í§ OV-17 º¹ Chromosorb WAW/DCMS 80/100
mesh ºÃÃ¨Øâ´ÂºÃÔÉÑ·¾ÒÃÒÇÔ¹à«ÍÃì ¨Ó¡Ñ´

6. ÊÒÃ Lenthionine ÁÒµÃ°Ò¹ (1,2,3,5,6-Pentathiepene)
7. àËç´ËÍÁÊ´ ¨Ò¡»Ò¡¤ÅÍ§µÅÒ´ ¡ÃØ§à·¾ Ï

ÇÔ¸Õ¡ÒÃ·´ÅÍ§
¤Ñ´¢¹Ò´¢Í§ËÁÇ¡´Í¡àËç´ËÍÁãËéÍÂÙèã¹ªèÇ§ 4-6 «Á. ¹ÓàÃÕÂ§ã¹¶Ò´ÍºáËé§ â´ÂàÊÕÂº

à·ÍÃìâÁ¤Ñ»à»ÔÅ·Õè¡ÅÒ§ËÁÇ¡´Í¡àËḉ ËÍÁ ºÑ¹·Ö¡ÍØ³ËÀÙÁÔµÅÍ´¡ÒÃÍºáËé§ à¡çºµÑÇÍÂèÒ§à»ç¹ªèÇ§àÇÅÒ
áÅéÇ¹ÓµÑÇÍÂèÒ§ÁÒËÑè¹à»ç¹ªÔé¹àÅç¡æ ÊèÇ¹Ë¹Öè§¹Óä»ÇÔà¤ÃÒÐËì¤ÇÒÁª×é¹ â´Â¡ÒÃÍº·ÕèÍØ³ËÀÙÁÔ 105 o«
à»ç¹àÇÅÒ 72 ªÑèÇâÁ§ áÅÐÍÕ¡ÊèÇ¹Ë¹Öè§¹Óä»ÇÔà¤ÃÒÐËì»ÃÔÁÒ³ÊÒÃ Lenthionine µÒÁÇÔ¸Õ¢Í§ ¹ÀÒ¾Ã [1]

ã¹¡ÒÃÇÔ¨ÑÂ¤ÃÑé§¹Õé ä´é·Ó¡ÒÃ·´ÅÍ§ÍºáËé§àËç´ËÍÁÊ´·ÕèÊÀÒÇÐµèÒ§æ à¾×èÍà»ÃÕÂºà·ÕÂº
»ÃÔÁÒ³ÊÒÃ Lenthionine ·Õèà¡Ô´¢Öé¹ ÊÀÒÇÐ·ÕèàÅ×Í¡ãªé¤×Í

1. Íº·ÕèÍØ³ËÀÙÁÔ 70 o« à»ç¹àÇÅÒ 9 ªÑèÇâÁ§
2. Íº·ÕèÍØ³ËÀÙÁÔ 40 o« à»ç¹àÇÅÒ 6 ªÑèÇâÁ§ áÅÐÍºµèÍ·ÕèÍØ³ËÀÙÁÔ 60 o« à»ç¹àÇÅÒ 6 ªÑèÇâÁ§
3. Íº·ÕèÍØ³ËÀÙÁÔ 40, 50, 60 áÅÐ 70 o« ªèÇ§ÅÐ 3 ªÑèÇâÁ§ 20 ¹Ò·Õ ÃÇÁàÇÅÒÍºáËé§·Ñé§ËÁ´ 13

ªÑèÇâÁ§ 20 ¹Ò·Õ
·Ó¡ÒÃ·´ÅÍ§ 3 «éÓ à¾×èÍÂ×¹ÂÑ¹¼Å

3. ¼Å¡ÒÃ·´ÅÍ§áÅÐÇÔ¨ÒÃ³ì
¡ÒÃÈÖ¡ÉÒ¡ÒÃà»ÅÕèÂ¹á»Å§¤ÇÒÁª×é¹ã¹àËç´ËÍÁ
¨Ò¡¡ÒÃ¹ÓàËç´ËÍÁÊ´«Öè§ÁÕ¤ÇÒÁª×é¹àÃÔèÁµé¹ 525-790 à»ÍÃìà«ç¹µìÁÒµÃ°Ò¹áËé§ ÁÒ·Ó¡ÒÃ

ÍºáËé§ â´ÂãªéÍØ³ËÀÙÁÔªèÇ§ 40-70 o« ¤ÇÒÁàÃçÇÅÁ 2.57 àÁµÃ/ÇÔ¹Ò·Õ áÅÐ¤ÇÒÁª×é¹ÊÑÁ¾Ñ·¸ì¢Í§ÍÒ¡ÒÈ
¢Òà¢éÒ 60-80 à»ÍÃìà«ç¹µì ÍºáËé§àËç´ËÍÁ¨¹ä´é¤ÇÒÁª×é¹ÊØ´·éÒÂ 13 à»ÍÃìà«ç¹µìÁÒµÃ°Ò¹áËé§
µÒÁÁÒµÃ°Ò¹â¤à´ç¡«ì ¾ºÇèÒ ¤ÇÒÁª×é¹¢Í§àËç´ËÍÁá»Ã¼¡¼Ñ¹¡ÑºàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§·Õè·Ø¡ÊÀÒÇÐ
¡ÒÃ·´ÅÍ§ (ÃÙ»·Õè 1) ¨Ò¡¡ÃÒ¿áÊ´§ãËéàËç¹ÇèÒ »ÃÔÁÒ³¤ÇÒÁª×é¹Å´Å§ÍÂèÒ§ÃÇ´àÃçÇã¹ªèÇ§µé¹
¢Í§¡ÒÃÍºáËé§ áÅÐÅ´Å§ÍÂèÒ§ªéÒæ ¨¹¡ÃÐ·Ñè§¤ÇÒÁª×é¹àÃÔèÁ¤§·Õè ¨Ò¡§Ò¹ÇÔ¨ÑÂ·Õè¼èÒ¹ÁÒ [1][8] ¾ºÇèÒ
áºº¨ÓÅÍ§·Ò§¤³ÔµÈÒÊµÃìáºº Exponential à»ç¹áºº¨ÓÅÍ§·ÕèàËÁÒÐÊÁáÅÐÊÒÁÒÃ¶¹ÓÁÒãªé
ã¹¡ÒÃ·Ó¹ÒÂ»ÃÔÁÒ³¤ÇÒÁª×é¹¢Í§àËç´ËÍÁã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§ «Öè§ÁÕÃÙ»áººÊÁ¡ÒÃ´Ñ§µèÍä»¹Õé

M = M 0exp(-ct) (1)

«Öè§ M = »ÃÔÁÒ³¤ÇÒÁª×é¹·ÕèàÇÅÒã´æ, ÁÒµÃ°Ò¹áËé§
M0 = »ÃÔÁÒ³¤ÇÒÁª×é¹·ÕèàÇÅÒàÃÔèÁµé¹, ÁÒµÃ°Ò¹áËé§
c = ¤èÒ¤§·Õè¢Í§¡ÒÃÍºáËé§
t = àÇÅÒ, ªÑèÇâÁ§
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ÃÙ»·Õè 1  ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§à»ÍÃìà«ç¹µì¤ÇÒÁª×é¹ÁÒµÃ°Ò¹áËé§áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§à»ÃÕÂºà·ÕÂº¡Ñº
ÊÁ¡ÒÃ·Ò§¤³ÔµÈÒÊµÃì â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o«

9 ªÑèÇâÁ§ áÅÐ (c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ

(a)

(b)

(c)
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ÊÀÒÇÐ¡ÒÃÍºáË�§ ÍØ³ËÀÙÁÔ (°«) ¤�Ò A ¤�Ò B
40 0.1545 0.0604ÍºáË�§·Õè 40°« 6 ªÑèÇâÁ§

áÅÐ 60 °« 6 ªÑèÇâÁ§ 60 0.2755 0.0727

40 0.0805 0.0770
50 0.1152 0.1094
60 0.1145 0.1413

ÍºáË�§·Õè 40-50-60-
70°« ª�Ç§ÅÐ 3 ªÑèÇâÁ§ 20 ¹Ò·Õ

70 0.1537 0.1146

ÍØ³ËÀÙÁÔÍºáË�§ (°«) ¤�Ò¤§·Õè ( c)
40 0.1564
50 0.2689
60 0.4371
70 0.4397

ÊÓËÃÑº¡ÒÃ·´ÅÍ§¹Õé ä é́¹Ó¤èÒ¤§·Õè̈ Ò¡§Ò¹ÇÔ̈ ÑÂ¢Í§ ¹ÀÒ¾Ã [1] ́ Ñ§áÊ´§¤èÒã¹µÒÃÒ§·Õè 1 ÁÒãªé
ã¹¡ÒÃ·Ó¹ÒÂ »ÃÒ¡¯ÇèÒÊÒÁÒÃ¶ãªé¤èÒ¤§·ÕèàËÅèÒ¹Õéã¹¡ÒÃ·Ó¹ÒÂ»ÃÔÁÒ³¤ÇÒÁª×é¹ã¹àËç´ËÍÁ ÊÓËÃÑº
·Ø¡æ ÊÀÒÇÐ¡ÒÃ·´ÅÍ§ (R2 > 0.85) (ÃÙ»·Õè 1)

¡ÒÃÈÖ¡ÉÒ¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁÃÐËÇèÒ§¡ÒÃÍºáËé§
¹ÀÒ¾Ã [1] ä é́àÊ¹Í¡ÒÃ·Ó¹ÒÂ¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔÀÒÂã¹àËḉ ËÍÁÇèÒ à»ç¹¡ÒÃ¶èÒÂâÍ¹

¤ÇÒÁÃéÍ¹â´Â¡ÒÃ¹Ó ¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ÍØ³ËÀÙÁÔà»ç¹áºº Exponential áÅÐÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¡ÑºÍØ³ËÀÙÁÔ
·Õèãªéã¹¡ÒÃÍºáËé§ (TD, 

oC) áÅÐàÇÅÒ (t, h) ´Ñ§¹Õé

T = (TD - T0)exp(-0.2574t) (2)

¨Ò¡¡ÒÃ¤Ó¹Ç³¾ºÇèÒ ÊÁ¡ÒÃ¹ÕéÊÒÁÒÃ¶ãªé·Ó¹ÒÂÍØ³ËÀÙÁÔÀÒÂã¹àËḉ ËÍÁä é́áÁè¹ÂÓËÅÑ§¨Ò¡
¡ÒÃÍºáËé§¼èÒ¹ä» 4 ªÑèÇâÁ§ ÊÓËÃÑºÊÀÒÇÐã¹¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔ 70 o« à»ç¹àÇÅÒ 9 ªÑèÇâÁ§
ÍÂèÒ§äÃ¡çµÒÁÊÁ¡ÒÃ¹ÕéäÁèÊÒÁÒÃ¶¹ÓÁÒãªéã¹¡ÒÃ·Ó¹ÒÂÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ ÊÓËÃÑºÊÀÒÇÐ
¡ÒÃÍºáËé§äÁè¤§·Õè (40 o« 6 ªÑèÇâÁ§áÅÐ 60 o«  6 ªÑèÇâÁ§ áÅÐ ÍºáËé§·Õè 40, 50, 60 áÅÐ 70 o« ªèÇ§ÅÐ
3 ªÑèÇâÁ§ 20 ¹Ò·Õ)  à¹×èÍ§¨Ò¡ÊÁ¡ÒÃ¹ÕéÊÃéÒ§¢Öé¹¨Ò¡¢éÍÁÙÅ¡ÒÃÍºáËé§·ÕèÊÀÒÇÐ¤§·Õè áÅÐÍØ³ËÀÙÁÔàÃÔèÁµé¹
ÀÒÂã¹àËç´ËÍÁ¤èÍ¹¢éÒ§µèÓ¡ÇèÒÍØ³ËÀÙÁÔ·ÕèÇÑ´ä´é¨Ò¡¡ÒÃ·´ÅÍ§ ·Ñé§¹Õé¡ÒÃÍºáËé§áººÍØ³ËÀÙÁÔäÁè¤§·Õè
ÍØ³ËÀÙÁÔàÃÔ èÁµé¹¢Í§àËç´ËÍÁ·ÕèáµèÅÐªèÇ§¢Í§¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔ¨ÐÊÙ§¢Öé¹àÃ×èÍÂæ ¨Ö§·ÓãËé
ÊÁ¡ÒÃ¹Õé·Ó¹ÒÂä´é¢éÍÁÙÅ¤ÅÒ´à¤Å×èÍ¹¨Ò¡¤ÇÒÁà»ç¹¨ÃÔ§ ´Ñ§¹Ñé¹¨Ö§ä´éÁÕ¡ÒÃ»ÃÑº»ÃØ§ÃÙ»áºº¢Í§ÊÁ¡ÒÃ
´Ñ§áÊ´§ã¹ÊÁ¡ÒÃ·Õè 3

T = TD - (TD - T0) exp(-A - Bt) (3)

µÒÃÒ§·Õè 1 áÊ´§¤èÒ¤§·Õè¢Í§¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔ 40, 50, 60 áÅÐ 70 o« ÍéÒ§ÍÔ§¨Ò¡ ¹ÀÒ¾Ã [1]

µÒÃÒ§·Õè 2 áÊ´§¤èÒ¤§·Õè A áÅÐ B ¢Í§¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔ·ÕèÊÀÒÇÐµèÒ§æ
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¤èÒ¤§·Õè A  áÅÐ B ä´é¨Ò¡¡ÒÃãÊè ln ã¹ÊÁ¡ÒÃ·Õè 3  ¨Ðä´é
ln [(TD - T)/(TD - T0)] = -A - Bt (4)

¹Ó¢éÍÁÙÅÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ¡ÑºàÇÅÒ·Õèä´é¨Ò¡¡ÒÃÍºáËé§·ÕèÊÀÒÇÐµèÒ§æ ÁÒá·¹¤èÒ
ã¹ÊÁ¡ÒÃ â´Â¨Ø´µÑ´á¡¹ y ¤×Í¤èÒ A áÅÐ¤ÇÒÁªÑ¹¢Í§¡ÃÒ¿¤×Í¤èÒ B ´Ñ§áÊ´§¤èÒàËÅèÒ¹Õéã¹µÒÃÒ§·Õè 2
«Öè§ÊÁ¡ÒÃ¹ÕéãËé¤èÒ·Õèã¡Åéà¤ÕÂ§¡Ñº¼Å¡ÒÃ·´ÅÍ§ÁÒ¡¡ÇèÒÊÁ¡ÒÃ¢Í§¹ÀÒ¾Ã [1] ¤èÒ¤§·Õè A à»ç¹¤èÒ
·Õèãªéã¹¡ÒÃ»ÃÑºá¡é¡ÒÃ¤Ó¹Ç³ÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ·Ø¡¤ÃÑé§·ÕèÁÕ¡ÒÃà¾ÔèÁÍØ³ËÀÙÁÔã¹¡ÒÃÍºáËé§
ãËéÊÙ§¢Öé¹ â´Â R2 ÊÓËÃÑºÊÀÒÇÐ¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔ 40 o« 6 ªÑèÇâÁ§áÅÐ 60 o«  6 ªÑèÇâÁ§ à·èÒ¡Ñº
0.75 áÅÐ ¤èÒ R2 à·èÒ¡Ñº 0.85 ·ÕèÊÀÒÇÐÍºáËé§·Õè 40, 50, 60 áÅÐ 70 o« ªèÇ§ÅÐ  3 ªÑèÇâÁ§ 20 ¹Ò·Õ
ÍÂèÒ§äÃ¡çµÒÁ¨Ø´´éÍÂ¢Í§ÊÁ¡ÒÃ¹Õé¤×Í ÍØ³ËÀÙÁÔàÃÔ èÁµé¹¢Í§àËç´ËÍÁ¨ÐÊÙ§¡ÇèÒ¤èÒ¨ÃÔ§à¹× èÍ§¨Ò¡
¼Å¢Í§¤èÒ A ´Ñ§¹Ñé¹¨Ö§¡ÓË¹´ãËé ¤èÒ A à·èÒ¡Ñº 0 ³ àÇÅÒàÃÔèÁµé¹¢Í§¡ÒÃÍºáËé§ ¼Å¢Í§¡ÒÃ·Ó¹ÒÂ
à»ÃÕÂºà·ÕÂº¡Ñº¼Å·Õèä´é¨Ò¡¡ÒÃ·´ÅÍ§´Ñ§áÊ´§ã¹ÃÙ»·Õè 2

ÃÙ»·Õè 2 ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§ÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ (o« ) áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§à»ÃÕÂºà·ÕÂº¡Ñº
ÊÁ¡ÒÃ·Ò§¤³ÔµÈÒÊµÃì â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o«

9 ªÑèÇâÁ§ áÅÐ (c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ

(a)

(b)
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¡ÒÃÈÖ¡ÉÒÍÔ·¸Ô¾Å¢Í§ÍØ³ËÀÙÁÔáÅÐ¤ÇÒÁª×é¹·ÕèÁÕµèÍ¡ÒÃà»ÅÕèÂ¹á»Å§»ÃÔÁÒ³ÊÒÃ
Lenthionine ã¹àËç´ËÍÁ

¨Ò¡§Ò¹ÇÔ¨ÑÂ·Õè¼èÒ¹ÁÒ [1][8] ä´éÁÕ¡ÒÃÃÒÂ§Ò¹ÇèÒ ¤ÇÒÁª×é¹¢Í§àËç´ËÍÁ ÍØ³ËÀÙÁÔáÅÐ
àÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§ÁÕ¼Å¡ÃÐ·ºµèÍ»ÃÔÁÒÃÊÒÃãËé¡ÅÔè¹ (Lenthionine) â´ÂµÃ§ ¹Í¡¨Ò¡¹Õé »ÃÔÁÒ³
ÊÒÃ Lenthionine ÂÑ§ÁÕ¡ÒÃà»ÅÕ èÂ¹á»Å§µÅÍ´¡ÒÃÍºáËé§ [1] áÅÐÅÑ¡É³Ð¡ÒÃà»ÅÕ èÂ¹á»Å§
¨Ðà»ç¹ä»ã¹·ÔÈ·Ò§à´ÕÂÇ¡Ñ¹ ÅÑ¡É³Ð¡ÒÃà»ÅÕèÂ¹á»Å§¹Õé¨Ð¢Öé¹¡ÑºÍØ³ËÀÙÁÔ·Õèãªéã¹¡ÒÃÍºáËé§ â´Â
¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔµèÓ»¯Ô¡ÔÃÔÂÒ¨Ð´Óà¹Ô¹ä´éªéÒ¡ÇèÒ¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔÊÙ§

¼Å¡ÒÃ·´ÅÍ§¾ºÇèÒ ·Õè·Ø¡æ ÊÀÒÇÐ¡ÒÃ·´ÅÍ§ »ÃÔÁÒ³ÊÒÃ Lenthionine ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§
ä»ã¹·ÔÈ·Ò§à´ÕÂÇ¡Ñ¹ (ÃÙ»·Õè 3) â´ÂÁÕ¡ÒÃà¾ÔèÁ¢Öé¹¢Í§»ÃÔÁÒ³ÊÒÃ¹ÕéªéÒæ ÍÂèÒ§µèÍà¹×èÍ§ã¹ªèÇ§µé¹
¢Í§¡ÒÃÍºáËé§ áµèàÁ×èÍà¢éÒÊÙèªèÇ§¡ÅÒ§¢Í§¡ÒÃÍºáËé§¨Ð¾ºÇèÒ »ÃÔÁÒ³ÊÒÃ Lenthionine à¾ÔèÁ¢Öé¹
ÍÂèÒ§ÃÇ´àÃçÇ¨¹¶Ö§¤èÒÊÙ§ÊǾ à¾ÕÂ§ªèÇ§ÃÐÂÐàÇÅÒÊÑé¹æ ̈ Ò¡¹Ñé¹ Ö̈§Å´Å§ÊÙèÃÐ Ñ́º»¡µÔÍÕ¡¤ÃÑé§ ¼Å¡ÒÃ·´ÅÍ§
·Õèä´éà»ç¹ä»ã¹ÅÑ¡É³Ðà´ÕÂÇ¡Ñº§Ò¹ÇÔ¨ÑÂ¢Í§¹ÀÒ¾Ã [1] ·Ñ é§¨Ò¡¡ÒÃÍºáËé§·Õ èÊÀÒÇÐ¤§·ÕèáÅÐ
äÁè¤§·Õè »¯Ô¡ÔÃÔÂÒ¡ÒÃà¡Ô´ÊÒÃãËé¡ÅÔè¹ã¹àËç´ËÍÁ¨Ö§¹èÒ¨Ðà»ç¹ä»µÒÁ»¯Ô¡ÔÃÔÂÒ·Õè ¹ÀÒ¾Ã [1] ä´éàÊ¹ÍäÇé
¤×Í » Ô̄¡ÔÃÔÂÒ·Õè 1 à¡Ố ¡ÒÃÊÃéÒ§ÊÒÃ Lenthionine áÅÐÊÒÃÍ×è¹ä»¾ÃéÍÁ·Ñé§¡ÒÃà»ÅÕèÂ¹á»Å§ÊÒÃ Lenthionine
ä»à»ç¹ÊÒÃÍ×è¹ â´Â»¯Ô¡ÔÃÔÂÒ·Õè 1 ¨Ð´Óà¹Ô¹¨¹¡ÃÐ·Ñè§¶Ö§ tC (Critical time) ¨Ò¡¹Ñé¹¨Ðà¢éÒÊÙè»¯Ô¡ÔÃÔÂÒ·Õè 2
¡Åä¡¡ÒÃÊÃéÒ§ÊÒÃÍ×è¹¶Ù¡·ÓÅÒÂä» »ÃÒ¡¯¡ÒÃÊÃéÒ§ÊÒÃ Lenthionine à¾ÕÂ§ÍÂèÒ§à´ÕÂÇ ´Ñ§¨ÐàËç¹
ä´é¨Ò¡¡ÒÃà¾ÔèÁ¢Öé¹¢Í§ÊÒÃ Lenthionine ÍÂèÒ§ªÑ´à¨¹ ËÅÑ§¨Ò¡¹Ñé¹àÁ×èÍÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ
ÊÙ§¢Öé¹ ÊÒÃ Lenthionine äÁèÊÒÁÒÃ¶¤§µÑÇÍÂÙèä´éáÅÐà¡Ô´¡ÒÃà»ÅÕèÂ¹á»Å§à»ç¹ÊÒÃÍ×è¹ ÊÁ¡ÒÃ·Õèãªé
ã¹¡ÒÃ·Ó¹ÒÂ»ÃÔÁÒ³¡ÒÃà»ÅÕèÂ¹á»Å§ÊÒÃ Lenthionine ã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§Í¸ÔºÒÂâ´Â ¹ÀÒ¾Ã
[1] ³ ÊÀÒÇÐ¡ÒÃÍºáËé§¤§·Õè ÁÕ´Ñ§µèÍä»¹Õé

ÃÙ»·Õè 2 (µèÍ) ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§ÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ (o« ) áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§à»ÃÕÂºà·ÕÂº¡Ñº
ÊÁ¡ÒÃ·Ò§¤³ÔµÈÒÊµÃì â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o«

9 ªÑèÇâÁ§ áÅÐ (c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ

(c)
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ÊÁ¡ÒÃáÊ´§¡ÒÃà»ÅÕèÂ¹á»Å§»ÃÔÁÒ³ÊÒÃ Lenthionine à¹×èÍ§¨Ò¡¡ÒÃà¡Ô´»¯Ô¡ÔÃÔÂÒ·Õè 1
XBC = XB0exp(-k2t) + [k1/(k2-kt)][exp(-ktt) - exp(-k2t)] (5)

³ ¨Ø´à»ÅÕèÂ¹»¯Ô¡ÔÃÔÂÒ·Õè 1 ÊÙè»¯Ô¡ÔÃÔÂÒ·Õè 2
tC = 31.39 - 0.34 TD (6)

ÊÁ¡ÒÃáÊ´§¡ÒÃà»ÅÕèÂ¹á»Å§»ÃÔÁÒ³ÊÒÃ Lenthionine à¹×èÍ§¨Ò¡¡ÒÃà¡Ô´»¯Ô¡ÔÃÔÂÒ·Õè 2
XB = XBCexp(-k4(t-tC))+[exp(-kttC)][k3/(k4-k3)][exp(-k3(t-tC)-exp(-k4(t-tC))] (7)

â´Â XB0 = ÊÑ´ÊèÇ¹â´ÂÁÇÅ¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine àÃÔèÁµé¹µèÍ»ÃÔÁÒ³ÊÒÃµÑé§µé¹
XBC = ÊÑ´ÊèÇ¹â´ÂÁÇÅ¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine ·ÕèàÇÅÒ tC µèÍ»ÃÔÁÒ³ÊÒÃµÑé§µé¹
XB = ÊÑ´ÊèÇ¹â´ÂÁÇÅ¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine ã¹»¯Ô¡ÔÃÔÂÒ·Õè 2
k = ¤èÒ¤§·ÕèáÅÐÁÕ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¡ÑºÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁ (T, oC) à»ç¹ä»µÒÁ

ÊÁ¡ÒÃÍÒÃÕà¹ÕÂÊ áÅÐÁÕ¤èÒ´Ñ§µèÍä»¹Õé [1]
k1 = 0.189 exp (-104.679/T)
k2 = 2.226 exp (-105.110/T)
kt = 1.630 exp (-192.678/T)
k3 = 1.610 exp (-109.096/T)
k4 = 0.1.463 exp (-40.871/T)

(a)

ÃÙ»·Õè 3  ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine (¡ÃÑÁ/¡ÃÑÁàËç´áËé§) áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§
â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o« 9 ªÑèÇâÁ§ áÅÐ

(c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ
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à¹×èÍ§¨Ò¡¡ÒÃÍºáËé§áººÊÀÒÇÐ·ÕèÍØ³ËÀÙÁÔäÁè¤§·Õè ÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔã¹ÃÐËÇèÒ§
¡ÒÃÍºáËé§ ¨Ö§äÁèÊÒÁÒÃ¶ËÒ¤èÒ tC ¨Ò¡ÊÁ¡ÒÃ·Õè 6 ä´é ´Ñ§¹Ñé¹¨Ö§ä´é»ÃÐÁÒ³¤èÒ tC ¨Ò¡¡ÃÒ¿ â´Â TC
à·èÒ¡Ñº 4 ªÑèÇâÁ§ ÊÓËÃÑº¡ÒÃÍºáËé§·ÕèÍØ³ËÀÙÁÔ 40 o« à»ç¹àÇÅÒ 6 ªÑèÇâÁ§áÅÐÍºµèÍ·Õè 60 o« à»ç¹àÇÅÒ
6 ªÑèÇâÁ§ áÅÐ ¤èÒ TC à·èÒ¡Ñº 8 ªÑèÇâÁ§ 20 ¹Ò·Õ ÊÓËÃÑº¡ÒÃÍºáËé§áººà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔªèÇ§ÅÐ
10 o« ¨Ò¡ 40 o« ä»¨¹¶Ö§ 70 o« ¨Ò¡¹Ñé¹á·¹¤èÒ TC Å§ã¹ÊÁ¡ÒÃ·Õè 7 à¾×èÍà»ÃÕÂºà·ÕÂº»ÃÔÁÒ³ÊÒÃ
Lenthionine ·Õèä´é¨Ò¡¡ÒÃ·´ÅÍ§¡Ñº¤èÒ·Õèä´é¨Ò¡¡ÒÃ·Ó¹ÒÂ ´Ñ§áÊ´§ã¹ÃÙ»·Õè 4

à¾×èÍãËé¡ÒÃà»ÃÕÂºà·ÕÂº¢éÍÁÙÅáµèÅÐÊÀÒÇÐÍºáËé§ãËéà¢éÒã¨ä´é§èÒÂ¢Öé¹ ¨Ö§áÊ´§¼Å¢Í§»ÃÔÁÒ³
ÊÒÃ Lenthionine ã¹ÃÙ»ÊÑ́ ÊèÇ¹â´ÂÁÇÅ (»ÃÔÁÒ³ÊÒÃ Lenthionine/ »ÃÔÁÒ³ÊÒÃµÑé§µé¹) â´Â»ÃÔÁÒ³ÊÒÃ
Lenthionine 1 âÁÅ à»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡ÊÒÃµÑé§µé¹ (Lentinic acid) 3.3 âÁÅ áÅÐÊÁÁµÔãËé»ÃÔÁÒ³ÊÒÃ
Lenthionine ÊÙ§ÊØ´·ÕèÇÔà¤ÃÒÐËìä´éã¹áµèÅÐ¡ÒÃ·´ÅÍ§à»ÅÕèÂ¹á»Å§ÁÒ¨Ò¡ÊÒÃµÑé§µé¹·Ñé§ËÁ´ [1]

(c)

ÃÙ»·Õè 3 (µèÍ) ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine (¡ÃÑÁ/¡ÃÑÁàËç´áËé§) áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§
â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o« 9 ªÑèÇâÁ§ áÅÐ

(c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ

(b)
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(c)

ÃÙ»·Õè 4  ¤ÇÒÁÊÑÁ¾Ñ¹¸ì¢Í§»ÃÔÁÒ³ÊÒÃ Lenthionine (mass fraction) áÅÐàÇÅÒ·Õèãªéã¹¡ÒÃÍºáËé§à»ÃÕÂºà·ÕÂº¡Ñº
ÊÁ¡ÒÃ·Ò§¤³ÔµÈÒÊµÃì â´ÂÍºáËé§·ÕèÊÀÒÇÐ: (a) 70 o« 9 ªÑèÇâÁ§, (b) 40 o« 6 ªÑèÇâÁ§ áÅÐ 60 o«

9 ªÑèÇâÁ§ áÅÐ (c) 40-50-60-70 o« 13 ªÑèÇâÁ§ 20 ¹Ò·Õ

(b)

(a)
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4. ÊÃØ»
¨Ò¡¡ÒÃÈÖ¡ÉÒ¡ÒÃà»ÅÕèÂ¹á»Å§»ÃÔÁÒ³¤ÇÒÁª×é¹ã¹àËḉ ËÍÁ¾ºÇèÒ ¤ÇÒÁª×é¹¨ÐÅ´Å§àÁ×èÍàÇÅÒã¹

¡ÒÃÍºáËé§à¾ÔèÁ¢Öé¹ «Öè§áÊ´§ãËéàËç¹ÇèÒ¤èÒ¤ÇÒÁª×é¹á»Ã¼¡¼Ñ¹¡ÑºàÇÅÒã¹¡ÒÃÍºáËé§ áºº¨ÓÅÍ§
·Ò§¤³ÔµÈÒÊµÃìáºº Exponential ÊÒÁÒÃ¶¹ÓÁÒãªéã¹¡ÒÃ·Ó¹ÒÂ¤èÒ¤ÇÒÁª×é¹ä´éÍÂèÒ§¶Ù¡µéÍ§
¡ÒÃà»ÅÕèÂ¹á»Å§ÍØ³ËÀÙÁÔÀÒÂã¹àËç´ËÍÁÊÒÁÒÃ¶·Ó¹ÒÂä´éâ´Â¡ÒÃãªéÊÁ¡ÒÃáºº Exponential
àªè¹à´ÕÂÇ¡Ñ¹ ´Ñ§ä´éáÊ´§ã¹ÊÁ¡ÒÃ·Õè 3 ·Ñé§¹Õéä´éÁÕ¡ÒÃ»ÃÑº»ÃØ§ÃÙ»ÊÁ¡ÒÃ¢Í§¹ÀÒ¾Ã [1] à¾×èÍãËé
ÊÒÁÒÃ¶·Ó¹ÒÂä´é¤èÒã¡Åéà¤ÕÂ§¡Ñº¤èÒ¨ÃÔ§ÁÒ¡¢Öé¹

¡ÒÃÇÔà¤ÃÒÐËì¡ÒÃà»ÅÕèÂ¹á»Å§¢Í§»ÃÔÁÒ³ÊÒÃãËé¡ÅÔè¹ã¹àËç´ËÍÁ (Lenthionine) ·ÕèÊÀÒÇÐ
¡ÒÃÍºáËé§áºº¤§·ÕèáÅÐäÁè¤§·Õè¹Ñé¹¾ºÇèÒ á¹Çâ¹éÁ¡ÒÃà¡Ô´¢Í§ÊÒÃ¹Õéã¹ÃÐËÇèÒ§¡ÒÃÍºáËé§à»ç¹ä»
ã¹·ÔÈ·Ò§à´ÕÂÇ¡Ñ¹ áÅÐà»ç¹ä»µÒÁ¡ÒÃÍ¸ÔºÒÂ»¯Ô¡ÔÃÔÂÒ¢Í§¹ÀÒ¾Ã [1] ·Õè·Ø¡æ ÊÀÒÇÐ¡ÒÃ·´ÅÍ§
¹Í¡¨Ò¡¹Õéä´éÁÕ¡ÒÃ·´ÅÍ§¹ÓÊÁ¡ÒÃ·ÕèÁÕ¼ÙéàÊ¹ÍäÇé¡èÍ¹Ë¹éÒ¹Õé [1] ÁÒ·Ó¹ÒÂ»ÃÔÁÒ³ÊÒÃ Lenthionine
¾ºÇèÒÊÁ¡ÒÃ¹ÕéÊÒÁÒÃ¶ãªéä´é´Õ¡Ñº¢éÍÁÙÅ·ÕèÁÒ¨Ò¡¡ÒÃÍºáËé§àËç´ËÍÁ·ÕèÊÀÒÇÐ¤§·Õèà·èÒ¹Ñé¹ ¡ÒÃ·Õè
à»ç¹àªè¹¹Õéà¹×èÍ§¨Ò¡ ¤èÒ Critical time ·Õèä´éÁÒ¨Ò¡¡ÒÃ¤Ó¹Ç³äÁè¶Ù¡µéÍ§ áµèËÅÑ§¨Ò¡·Õèä´é·´ÅÍ§¹Ó¤èÒ
Critical time ·Õèä´é¨Ò¡¡ÒÃ·´ÅÍ§ÁÒãªé ÂÑ§¤§ÊÒÁÒÃ¶ãªéÊÁ¡ÒÃ¹Õéã¹¡ÒÃ·Ó¹ÒÂ¡ÒÃà»ÅÕèÂ¹á»Å§ÊÒÃ
Lenthionine

¡ÔµµÔ¡ÃÃÁ»ÃÐ¡ÒÈ
¼Ùéà¢ÕÂ¹¢Í¡ÃÒº¢Íº¾ÃÐ¤Ø³ È.´Ã.ÊÁªÒµÔ âÊÀ³Ã³Ä·¸Ôì ·Õè¡ÃØ³ÒãËé¤ÇÒÁÍ¹Øà¤ÃÒÐËì

ã¹¡ÒÃãªéà¤Ã×èÍ§ÍºáËé§ È.´Ã.ÂÍ´Ë·ÑÂ à·¾¸ÃÒ¹¹·ì ÍÒ¨ÒÃÂì»ÃÐ¨ÓÀÒ¤ÇÔªÒà¤ÁÕ ¤³ÐÇÔ·ÂÒÈÒÊµÃì
ÁËÒÇÔ·ÂÒÅÑÂÁËÔ´Å áÅÐ ÃÈ.´Ã.ÊØ·¸¾ÃÃ³ µÃÕÃÑµ¹ì ËÑÇË¹éÒË¹èÇÂ»¯ÔºÑµÔ¡ÒÃÇÔ¨ÑÂàËç´ ¨ØÌÒÅ§¡Ã³ì
ÁËÒÇÔ·ÂÒÅÑÂ ·ÕèãËé¤ÇÒÁÍ¹Øà¤ÃÒÐËìÊÒÃÁÒµÃ°Ò¹ Lenthionine
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