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 Ĉæĉ¾É )ºÉ ā¹¿ üĊú¸£ ¢ÝwÅ ûv½wîúă ÿ]0[  Ĉú£w³  ÿ
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ĂÞõwÖù ûĀþí w£ IĂþĊù¿ üĉv ½¹ āºÉ ìÊ· wz Ów{£½v ½¹ ćv

ćÀúÅv Ĉ{Ċí¾£ û¹¾í(ă )¢Åv Ă¤å¾òý ÷w¬ýv v½ÿ ĂtĀõj ßv¹ ćvĀ

 ÿ ûwù¿ I¢¸~ ÈĊ~ ûwù¿ ¾Ċ§w£ ¹½v¹ ºÎé  Ăõwêù üĉv üĉv¾zwþz

ĂtĀõj Ăé½ÿ û¹¾í ìÊ· ćwù¹ìÊ· Çÿ½ ½¹ v½ v½ÿ û¹¾í

ćÀúÅv( )ºă¹ ½v¾é ĈÅ½¾z ¹½Āù ßv¹ ćvĀă 

                                                      
1-sapota 
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ìÊ· ûwù¿ûĀù¿j ÷w¬ýv ÿ û¹¾í ć½vºĄòý ów°¸ĉ ½¹ Iwă
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Á)ºÉ ā¹v¹ Ç¾z ĈÞz¾ù ćwă Ăé½ÿ ¡½ĀÍ Ăz ó 

-(-( ÈĊ~ĂtĀõj ¢¸~ v½ÿ 

ĂtĀõj óÁ ûwù¿ ¡ºù Ăz v½ ô{é Ăö³¾ù ¿v āºùj ¢Å¹ Ăz v½ÿ

 óÿº« ½¹ āºÉ Ì¸Êù ćwă½wúĊ£ è{Õ$ Ì¸Êù, ½¹ #

 ĂtĀõj xĀöÖùwý øÞÕ w£ ºÉ ā¹v¹ ā¿w«v ÿ Ă¤¸ĉ½ ÇĀ« xj

)¹ĀÉ ©½w· ôùwí ½ĀÕ Ăz v½ÿ 
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 óĀö´ù Ăz ĂýĀúý ¢{Æý,  Ăz0*2 v¹ ½v¾é ¿v Ăö³¾ù w£ āºÉ ā¹

 ½ĀÕ Ăz óĀö´ù ºùw« ¹vĀù x¼« ÿ ¢zĀÕ½ û¹v¹ ¢Å¹

)¹¹¾ñ ć¾ Å ôùwí 
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ìÊ· ½¹ xĀöÖù ¢zĀÕ½ ÿ ¢åwz Ăz ½v¾é ßv¹ ćvĀă üí

$ û¹¾í ìÊ· ûwù¿ ¡ºù )ºþ¤å¾ñ3  w£,- #¢ÝwÅ ćwù¹ ÿ

$ û¹¾í ìÊ·/+w£1+ Ĉ¤ýwÅ Ă«½¹ ½¹ ¾Ċâ¤ù ûvĀþÝ Ăz #¹v¾ñ
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Table 1- Experimental treatments determined by design expert  

Time 

(h) 

Temperature  

) 

Precooking 

time (min) 

treatment 

12 40 10 1 

10 60 7.5 2 

8 40 10 3 

12 40 5 4 

10 50 10 5 

10 50 7.5 6 

8 50 7.5 7 

10 40 7.5 8 
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-(0( xj x¼«¿wz Ĉzwĉ¿½v 

ĂýĀúý xj x¼« ĈĉwývĀ£ ĈÅ½¾z ¢Ą«ĂÕĀá Çÿ½ ¿v Iwă-

ĂLýĀúý ¿v ÷¾Lñ ìĉ )ºÉ ā¹wæ¤Åv ¾Öêù xj ½¹ ć¿wÅ½ÿ ćwLă

 ½¹ ìÊ·,++ĈöĊù ćwù¹ ½¹ ¾Öêù xj ¾¤Ċõ ,++ ôÍvĀå ½¹

Ì¸Êù Ĉýwù¿ ĂLÕĀá ©½w· ¾Öêù xj ¿v wă ĂýĀúý )ºÉ ½ÿ

 ¼áwí ìúí Ăz Ĉ´ÖÅ ¢zĀÕ½ ã¼L³ ¿v ÄL~ ÿ āºÉ

 Ăîþĉv ôĊõ¹ Ăz vº¤zv ½¹ I½ĀÚþù üĉv ćv¾z )ºýºÉ üĉ¿Ā£ IĈåwÍ

ûwù¿ I¢Åđwz x¼« Ĉz¹ºýºÉ Ă¤å¾ñ ¾Úý ½¹ āw£Āí wăv ) üĉ

ĂýĀúý Ĉý¿ÿ ¾ĊĊâ£ w£ ¢Év¹ Ăùv¹v ½ºêýj ôúÝ ôévº³ Ăz wă

{ĉ¾ê£ ÿ āºĊÅ½ ºÍ½¹ ÿ ĈĉwĄý ĂÖêý v½ ĂÖêý üĉv )ºÉ ¢zw§ Mw

 ½¹ xj x¼« ćv¾z ā¹wù ¢Ċözwé ¾¨ívº³ IāºÉ x¼« xj

 ºÉ Ă¤å¾ñ ¾Úý]2[ ) xj x¼«¿wz ûvÀĊù Ă{Åw´ù ¢Ą«

5¢å¾ñ ½v¾é ā¹wæ¤Åv ¹½Āù ¾ĉ¿ ĂÖzv½ 

 ûvÀĊù x¼«¿wzxj =     $ ĂÖzv½,                           # 

 ûj ½¹ ĂíWr ÿWd   āºÉ ìÊ· ć ĂýĀúý û¿ÿ yĊ£¾£ Ăz

Ĉù ûj ¿v ô{é ÿ xj x¼« ¿v ºÞz)ºÉwz 

-(1( ¢ĊõwÞå Ĉzwĉ¿½v Ĉzj 

 

 

 

 

 

 

 

 ć¾Ċñ ā¿vºýv ¢Ą« āwò¤Å¹ ¿v Ĉzj ¢ĊõwÞåaw   ¾¤ù

$Novasina# )ºÉ ā¹wæ¤Åv  ËĀÎ¸ù Ă´æÍ ô·v¹ ĂýĀúý

 ¢É¼ñ ¿v ºÞz ÿ ¢å¾ñ ½v¾é āwò¤Å¹,+  ûvÀĊù IĂêĊé¹

 ºĉ¹¾ñ Ì¸Êù āwò¤Å¹ ¾òÊĉwúý ½¹ Ĉzj ¢ĊõwÞå]3[) 

-(2( ā¿vºýv¢zĀÕ½ ć¾Ċñ 

ā¿vºýv ¢Ą« ¡ºù Ăz ¢Ċö~ I¢zĀÕ½ ć¾Ċñ.+  ûÿj ½¹ ĂêĊé¹

 ćwù¹ wz,+0 Ĉ¤ýwÅ Ă«½¹ ûºĊÅ½ ¿v ºÞz ÿ ºÉ Ă¤Év¼ñ ¹v¾ñ

£ I¢zw§ û¿ÿ Ăz )ºĉ¹¾ñ üĉ¿Ā-  ôê¤þù ¢Ċö~ Ăz ĂýĀúý ¿v ÷¾ñ

 w{ĉ¾ê£ ¡ºù Ăz  ÿ ºÉ.  ûÿj ½¹ ¢ÝwÅ,+0Ĉ¤ýwÅ Ă«½¹-

 ¹¾Å ÿ ¢zw§ û¿ÿ Ăz ûºĊÅ½ ¿v ºÞz) ºÉ ā¹v¹ ½v¾é ¹v¾ñ

 ¢zĀÕ½ ûvÀĊù ¾ĉ¿ óĀù¾å è{Õ ÿ āºÉ üĉ¿Ā£ ĂýĀúý IûºÉ

 ºÉ Ă{Åw´ù]4[) 

 ¢zĀÕ½ ºÍ½¹ = ×100 $ ĂÖzv½-             # $ ĂÖzv½-#  

 5ĂÖzv½ üĉv ½¹ ĂíM1  ìÊ· ¿v ô{é ĂýĀúý ÿ ã¾Ù û¿ÿ

 Iû¹¾íM2  û¹¾í ìÊ· ¿v ºÞz ĂýĀúý ÿ ã¾Ù û¿ÿ ÿM0 

Ĉù ĂýĀúý û¿ÿ)ºÉwz 

-(3( ĈñºĊíÿ¾¯ ÿ ø¬³ üĊĊÞ£ 

ā¿vºýv ¢å¾ñ ÷w¬ýv ć¾¤ùĀþîĊ~ Çÿ½ Ăz  ø¬³ ć¾Ċñ],+[ Ăz )

$  Ĉõw· ¾¤ùĀþîĊ~ û¿ÿ I½ĀÚþù üĉvwp ówĊÅ wz āºÉ ¾~ ÿ #

10 50 7.5 9 

12 60 10 10 

10 50 7.5 11 

12 60 5 12 

8 40 5 13 

12 60 5 14 

8 40 5 15 

10 50 7.5 16 

10 50 7.5 17 

12 50 7.5 18 

8 60 10 19 

8 60 5 20 
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Figure 1- Sample typical force-time diagram for texture profile analysis (TPA) test 
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Figure 2- Effect of a) drying temperature and pre-cooking time, b) drying temperature and time, and c) pre-cooking 

time and drying time on water reabsorption
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Figure 3- The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-cooking 

time and drying time on water activity 
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Figure 4 - The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-

cooking time and drying time on shrinkage 
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Figure 5 - The effect of a) drying temperature and pre-cooking time, b) drying temperature and time and c) pre-

cooking time and drying time on hardness 
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Figure 6 - The effect of a) drying temperature and pre-baking time, b) drying temperature and time, and c) pre-cooking 

time and drying time on adhesiveness 

 ôîÉ$ Ĉñºþ{Æ¯ ¡v¾ĊĊâ£ ºýÿ½1 Èăwíwz Ăí ¹v¹ ûwÊý #

 )¢Åv ā¹¾í vºĊ~ Èăwí Ĉñºþ{Æ¯ ûvÀĊù IĈ¤zĀÕ½ ćvĀ¤´ù

 ÈÊí ćÿ¾Ċý ¾z Ă{öá ćv¾z ÷¿đ ½wí Ăí ¢Åv ĈþÞù ûvºz üĉv

ĂýĀúý ÿ xÿ¾~ ²ÖÅ üĊzĈù øí ¢zĀÕ½ Èăwí wz wă )¹ĀÉ

Ĉù v½ ¾ùv üĉv ôĊõ¹ ¢Æýv¹ Ĉ´ÖÅ Ĉñºþ{Æ¯ Èăwí ½¹ ûvĀ£

 Ĉ´ÖÅ ¢zĀÕ½ Ăz ĈĄ«Ā£ ôzwé ûvÀĊù Ăz Ĉñºþ{Æ¯ v¾ĉ¿

ÿ ĂýĀúý ¢Åv Ă¤Æzv].,[ Ăĉđ ûºÉ ìÊ· wz ÿ Ĉ´ÖÅ ćwă

Ĉù Ă¤Åwí ûvÀĊù üĉv ¿v IûºÉ ìÊ· ĈÕ ĂýĀúý¹ĀÉ.  ºýÿ½

 Ăz äö¤¸ù ćwăwù¹ ½¹ ¢zĀÕ½ Èăwí wz Ĉñºþ{Æ¯ Èăwí

ûj ĈĉwĄý Ĉñºþ{Æ¯ Ăí ¢Åv ć½ĀÕ øă Ăz ¢{Æý Ĉ£ÿwæ£ wă

Ĉúý ûwÊý ¾z û¹¾í ìÊ· ćvĀă ćwù¹ ¾Ċ§w£ ÿ ºþă¹

ĈþÞù IĈñºþ{Æ¯v āºÊý ½v¹)¢Å 

 ôîÉ2 Ĉù ûwÊý v½ ÷w¬Æýv ¾z wă¾Ċâ¤ù ¾§v Ăz ªĉw¤ý ÀĊõwýj )ºă¹

Ĉù ûwÊý āºùj ¢Å¹ ¾z ĈÅ½¾z ¹½Āù ćwă¾¤ùv½w~ Ăí ºă¹

Design-Expert® Software
Factor Coding: Actual
adhesiveness (g.s)

Design points above predicted value
Design points below predicted value
-0.376

-1482

X1 = A: precooking time
X2 = C: drying temp

Actual Factor
B: drying time = 10

40  

45  

50  

55  

60  

  5

  6

  7

  8

  9

  10

-1500  

-1000  

-500  

0  

500  

ad
he

si
ve

ne
ss

 (g
.s

)

A: precooking time (min)C: drying temp (°C)

Design-Expert® Software
Factor Coding: Actual
adhesiveness (g.s)

Design points above predicted value
Design points below predicted value
-0.376

-1482

X1 = B: drying time
X2 = C: drying temp

Actual Factor
A: precooking time = 7.5

40  

45  

50  

55  

60  

  8

  9

  10

  11

  12

-1500  

-1000  

-500  

0  

500  

ad
he

si
ve

ne
ss

 (g
.s

)

B: drying time (h)C: drying temp (°C)

Design-Expert® Software
Factor Coding: Actual
adhesiveness (g.s)

Design points above predicted value
Design points below predicted value
-0.376

-1482

X1 = B: drying time
X2 = A: precooking time

Actual Factor
C: drying temp = 50

5  

6  

7  

8  

9  

10  

  8

  9

  10

  11

  12

-1500  

-1000  

-500  

0  

500  

ad
he

si
ve

ne
ss

 (g
.s

)

B: drying time (h)A: precooking time (min)

c 

b a

c 



                                ûv¾ĉv Ĉĉv¼á ÜĉwþÍ ÿ ÷ĀöÝ Ăö¬ù                                                              ā½wúÉ,// ā½ÿ¹ I-+ IüúĄz ,/+- 

̸ ̺

ĂýĀúý ÷w¬Æýv ĈþÞù ¾Ċ§w£ wă $ ¢Évºý ć½v¹+0*+ >p# ) ¡v¾ĊĊâ£

 v½ ¾ùv üĉv Ăí ¹Ā{ý ÷w¬Æýv ĈñÂĉÿ ¾z ½v¹ ĈþÞù ¾§v ćv½v¹ wù¹

Ĉù ü¤Év¹ ¿v ĈÉwý ûvĀ£ĂýĀúý üĊĉw~ Ĉ¤zĀÕ½ ûwĉ¹v¾ñ üĉv ½¹ wă

 äö¤¸ù ćwăwù¹ ü¤Év¹ Ăz Ă«Ā£ wz ûºÉ ìÊ· ćvĀă ¢Ý¾Å

 ćvĀ¤´ù I÷w¬Æýv¾z ¾§Āù ôùwÝ ¾òĉ¹ Ĉ£½w{Ý Ăz )¢Æýv¹

ĂýĀúý ¾ñv Ăí ¢Åv Ĉ¤zĀÕ½ Ĉ¤zĀÕ½ ćvĀ¤´ù ćv½v¹ wă

ûj ÷w¬Æýv IºþÉwz #üĊĉw~ Ĉ¤zĀÕ½ ûwĉ¹v¾ñ$ ¢·vĀþîĉ wă

 ûwÊý øĄz ¢{Æý v½ Ĉ£ÿwæ£Ĉúý ÔÅĀ£ ĂzwÊù ªĉw¤ý )ºþă¹

 ûv½wîúă ÿ Ã½ÿ]/[  û¹¾í ìÊ· ĈÕ ĈñÂĉÿ üĉv ćv¾z

 ĈzĒñ ÿ ¾Ċ¬ýv].+[  ¾z wù¹ ¡v¾ĊĊâ£ Ăí ¢Åv āºÉ Ç½vÀñ

 ¢Ý¾Å ¡v¾ĊĊâ£ ¾§v Ĉõÿ Ă¤Évºý½v¹ ĈþÞù ¾Ċ§w£ ĈñÂĉÿ üĉv

ĈþÞù û¹¾í ìÊ· ćvĀă)¢Åv ā¹Āz ½v¹ 

 

 

 

 

 

               

 

 

 

  

 

 

 

Figure 7- Effect of a) drying temperature and pre-cooking time, b) drying temperature and time, and c) pre-cooking 

time and drying time on cohesiveness 
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Figure 8- Effect of a) Drying temperature and pre-cooking time, b) Drying temperature and time, and c) Pre-cooking 

time and drying time on chewiness 
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Figure 9- The effect of a) drying temperature and pre-cooking time, b) drying temperature and time, and c) pre-

cooking time and drying time on L * index
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