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The  development of pumpkin tablet was studied and the drying conditions of pumpkin  using a

double drum dryer were optimized. The study factors were drying agents (maltodextrin D.E.13-16 and

tapioca flour) at different levels (3 and 5%), drying temperatures (130 and 140oC) and drum dryer speeds

(4 and 5 rpm). The results showed that the optimal conditions were using 3% maltodextrin D.E.13-16, drying

temperature of 130oC and drum dryer speed of 4 rpm. The moisture, fat, bulk density, reducing sugars and

granulometric retention of the obtained pumpkin powder were 3.39%, 1.42%, 1.004 g/ml, 12.63% and

0.67%, respectively and L*, a* and b* values were  73.85, -0.60 and 35.23, respectively. A study of suitable

amount of icing sugar using different contents for tablet production (0, 10, 20, 30 and 40%) was performed

and showed that using 20% icing sugar was the most acceptable. The obtained pumpkin tablet was subjected

to chemical, physical and microbiological analysis. The ash, moisture, protein, fat, fiber and carbohydrate

contents were 1.87, 3.60, 3.34, 1.00, 2.26 and 87.99%, respectively. The reducing sugars and βββββ-carotene

contents were 5.44±0.61% and 3.79±0.57 mg/100g, respectively. The Aw, hardness and solubility were 0.56,

3.25 kgf and 25.00 %, respectively. The L*, a* and b* values were 79.85, 0.28 and 23.64, respectively. The
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total microbial count and the yeast and mould count were <10 CFU/g. The shelf life of the pumpkin tablet

was at least 4 months at room temperature (35±2oC).

Key words : pumpkin tablet, maltodextrin, tapioca flour, β-carotene
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°“√»÷°…“°“√º≈‘µøí°∑ÕßÕ—¥‡¡Á¥ ‚¥¬»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”·Àâßøí°∑Õßºß‚¥¬‡§√◊ËÕß∑”·Àâß

·∫∫≈Ÿ°°≈‘Èß§Ÿà   »÷°…“™π‘¥¢Õß “√™à«¬∑”·Àâß 2 ™π‘¥ §◊Õ ¡Õ≈‚µ‡¥Á°´åµ√‘π D.E. 13-16 ·≈–·ªÑß¡—π ”ª–À≈—ß

ª√‘¡“≥ “√∑’Ë™à«¬∑”·Àâß 2 √–¥—∫§◊Õ 3 ·≈– 5% Õÿ≥À¿Ÿ¡‘¢Õß≈Ÿ°°≈‘Èß 130 ·≈– 140
o
C §«“¡‡√Á«√Õ∫¢Õß≈Ÿ°°≈‘Èß 4

·≈– 5 rpm  æ∫«à“   ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”·Àâßøí°∑Õßºß§◊Õ  °“√„™â¡Õ≈‚µ‡¥Á°´åµ√‘π 3%  Õÿ≥À¿Ÿ¡‘≈Ÿ°°≈‘Èß

130
o
C  §«“¡‡√Á«√Õ∫≈Ÿ°°≈‘Èß 4 rpm  ‚¥¬øí°∑Õßºß∑’Ë‰¥â¡’§à“§«“¡™◊Èπ ‰¢¡—π §«“¡Àπ“·πàπª√“°Ø πÈ”µ“≈√’¥‘«´å

·≈–§à“ granulometric retention ‡∑à“°—∫ 3.39%, 1.42%, 1.004 °√—¡/¡≈., 12.63% ·≈– 0.67% µ“¡≈”¥—∫  §à“ L*, a*

·≈– b* ‡∑à“°—∫ 73.85, -0.60 ·≈– 35.23 µ“¡≈”¥—∫  ·≈–°“√»÷°…“ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß∑’Ë‡À¡“– ¡„π°“√º≈‘µ

øí°∑ÕßÕ—¥‡¡Á¥ 4 √–¥—∫ §◊Õ 0, 10, 20 ·≈– 30% æ∫«à“ ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß∑’Ë‡À¡“– ¡„π°“√º≈‘µøí°∑ÕßÕ—¥‡¡Á¥

§◊Õ 20% ‡¡◊ËÕπ”øí°∑ÕßÕ—¥‡¡Á¥ Ÿµ√∑’ËºŸâ∫√‘‚¿§„Àâ°“√¬Õ¡√—∫‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ °“¬¿“æ ·≈–®ÿ≈‘π∑√’¬å

æ∫«à“ ¡’ª√‘¡“≥‡∂â“ §«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡¬◊ËÕ„¬·≈–§“√å‚∫‰Œ‡¥√µ ‡∑à“°—∫ 1.87, 3.60, 3.34, 1.004, 2.26 ·≈–

87.99% µ“¡≈”¥—∫  πÈ”µ“≈√’¥‘«´å 5.44%  ‡∫µâ“-·§‚√∑’π 3.79 ¡°./100 °√—¡  §à“«Õ‡µÕ√å·Õ§µ‘«‘µ’ 0.56  §à“§«“¡·¢Áß

3.25 kgf §à“°“√≈–≈“¬ 25.00%  §à“ L*, a* ·≈– b* ‡∑à“°—∫ 79.85, 0.28 ·≈– 23.64 µ“¡≈”¥—∫ ª√‘¡“≥®ÿ≈‘π∑√’¬å

∑—ÈßÀ¡¥ ·≈–¬’ µå·≈–√“ <10 CFU/°√—¡ ·≈–æ∫«à“ “¡“√∂‡°Á∫√—°…“‰¥â‰¡àµË”°«à“ 4 ‡¥◊Õπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (35±2
o
C)

øí°∑Õß‡ªìπæ◊™∑’Ë§π‰∑¬ à«π„À≠àπ‘¬¡∫√‘‚¿§°—π
Õ¬à“ß·æ√àÀ≈“¬·≈–π‘¬¡ª≈Ÿ°∑—Ë«∑ÿ°¿Ÿ¡‘¿“§ ¡’®”Àπà“¬∑—Ë«‰ª
µ“¡∑âÕßµ≈“¥ ¡’√“§“∂Ÿ° øí°∑Õß‡ªìπæ◊™∑’Ë¡’§ÿ≥§à“∑“ßÕ“À“√
 Ÿß  ‚¥¬¡’ “√∑’Ë ”§—≠§◊Õ ‡∫µâ“-·§‚√∑’π ∑’Ë√à“ß°“¬ “¡“√∂
‡ª≈’Ë¬π‡ªìπ«‘µ“¡‘π‡Õ‰¥â  Biesalski (1996) √“¬ß“π«à“‡∫µâ“-
·§‚√∑’π¡’ª√–‚¬™πåµàÕ√à“ß°“¬ ‚¥¬‡ªìπ “√µâ“πÕπÿ¡Ÿ≈Õ‘ √–
®“°√“¬ß“π∑“ß°“√·æ∑¬å æ∫«à“ øí°∑Õß¡’ƒ∑∏‘ÏªÑÕß°—π‚√§
‡∫“À«“π ‚√§§«“¡¥—π‚≈À‘µ Ÿß µ—∫·≈–‰µ  ∑—Èßπ’È‡π◊ËÕß®“°
°“√∫√‘‚¿§øí°∑Õß “¡“√∂°√–µÿâπ°“√À≈—Ëß¢ÕßÕ‘π Ÿ́≈‘π„π
√à“ß°“¬  ·≈–™à«¬‡ √‘¡ ¡√√∂¿“æ¢Õßµ—∫·≈–‰µ  (°√¡
Õπ“¡—¬, 2544)  ‡π◊ÈÕøí°∑Õß„Àâ√ ™“µ‘¡—πÕ¡À«“π ¡’°≈‘Ëπ
ÀÕ¡‡¡◊ËÕπ”‰ªª√–°Õ∫Õ“À“√ ‡π◊ÈÕ¡’ ’‡À≈◊Õßπà“√—∫ª√–∑“π
‚¥¬ à«π„À≠à®–π‘¬¡π”¡“ª√ÿßÕ“À“√∑—Èß§“«À«“π¡“°°«à“∑’Ë
®–π”‰ª·ª√√Ÿª‡ªìπº≈‘µ¿—≥±åµà“ßÊ  ªí®®ÿ∫—π‰¥â¡’°“√π”

øí°∑Õß¡“·ª√√Ÿª‡ªìπº≈‘µ¿—≥±åµà“ßÊ ¡“°¡“¬ ·≈–‡ªìπ°“√
‡æ‘Ë¡¡Ÿ≈§à“ ́ ÷Ëß‡ªìπ°“√π”øí°∑Õß¡“„™â„Àâ‡°‘¥ª√–‚¬™πå¡“°¢÷Èπ
·≈– “¡“√∂∑’Ë®–‡°Á∫√—°…“‰«â‰¥âπ“π¢÷Èπ  ‡™àπ  °“√∑”·ªÑß
øí°∑Õß  ‡æ◊ËÕ –¥«°„π°“√„™â‡ªìπ à«πª√–°Õ∫„πÕ“À“√µà“ßÊ
‡ªìπµâπ

º≈‘µ¿—≥±åÕ—¥‡¡Á¥‡ªìπº≈‘µ¿—≥±å™π‘¥·Àâß∑’ËÕ¬Ÿà„π
√Ÿª¢Õß·¢Áß  ¡’πÈ”Àπ—°‡∫“  ‡ªìπº≈‘µ¿—≥±åæ√âÕ¡∫√‘‚¿§
√—∫ª√–∑“π –¥«°‚¥¬°“√Õ¡À√◊Õ‡§’È¬«„Àâ≈–≈“¬„πª“° ¡’
Õ“¬ÿ°“√‡°Á∫√—°…“‰¡àπâÕ¬°«à“ 6 ‡¥◊Õπ ¡’§ÿ≥§à“∑“ß‚¿™π“°“√
 Ÿß (Õ—®©√“, 2536) ¡’°“√¢÷Èπ√Ÿª‚¥¬ºà“π°√–∫«π°“√Õ—¥‡¡Á¥
‚¥¬¡’≈—°…≥–‡ªìπ√Ÿª∑√ßµà“ßÊ π”‰ªºà“π°“√ª√ÿß·µàß√ ¥â«¬
πÈ”µ“≈‰Õ´‘Ëß·≈– à«πª√–°Õ∫∑’Ë ”§—≠Õ◊ËπÊ ‡™àπ  “√™à«¬„π
°“√∑”·Àâß ´÷Ëß™à«¬√—°…“ “√„Àâ°≈‘Ëπ„π°√–∫«π°“√∑”·Àâß
·≈–™à«¬ÀàÕÀÿâ¡ à«πª√–°Õ∫¢ÕßÕ“À“√ ≈¥°“√¥Ÿ¥§«“¡™◊Èπ
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¢Õßº≈‘µ¿—≥±å·Àâß·≈–™à«¬≈¥°“√®—∫µ—«°—π‡ªìπ°âÕπ¢Õß
º≈‘µ¿—≥±å√–À«à“ß‡°Á∫√—°…“ ´÷Ëß “√∑’Ë¡’§ÿ≥ ¡∫—µ‘„π°“√‡ªìπ
 “√™à«¬∑”·Àâß ‰¥â·°à ¡Õ≈‚µ‡¥Á°´åµ√‘π ‡¥Á° ǻµ√‘π·≈–
π¡ºß¢“¥¡—π‡π¬  ´÷Ëß “√‡À≈à“π’ÈπÕ°®“°®–™à«¬∑”·Àâß·≈â«
¬—ß™à«¬‡æ‘Ë¡ª√‘¡“≥¢Õß·¢Áß„Àâ°—∫«—µ∂ÿ¥‘∫°àÕπ∑’Ë®–π”¡“‡¢â“
‡§√◊ËÕß∑”·ÀâßÕ’°¥â«¬  °“√π”‰ªÕ—¥‡ªìπ‡¡Á¥¥â«¬‡§√◊ËÕßµÕ°‡¡Á¥
®–‰¥âº≈‘µ¿—≥±å∑’Ë¡’≈—°…≥–‡π◊ÈÕ·πàπ‡ªìπ‡π◊ÈÕ‡¥’¬«°—π
º≈‘µ¿—≥±åÕ—¥‡¡Á¥πÕ°®“°®–„™â„πÕÿµ “À°√√¡¬“·≈â« ¬—ß
π‘¬¡„™â„πÕÿµ “À°√√¡Õ“À“√Õ◊ËπÊ ‡™àπ º≈‰¡âÕ—¥‡¡Á¥ π¡Õ—¥
‡¡Á¥  À√◊Õ·¡â·µà°“√„™âº—°µà“ßÊ ¡“Õ—¥‡¡Á¥  ‚¥¬¡’°“√º≈‘µ
º≈‘µ¿—≥±åÕ—¥‡¡Á¥®“°«—µ∂ÿ¥‘∫µà“ßÊ ‡™àπ πÈ”π¡∂—Ë«‡À≈◊ÕßÕ—¥
‡¡Á¥ («™‘√“ ·≈–§≥–, 2545) °≈â«¬‰¢àÕ—¥‡¡Á¥ (π§√‘π∑√å,
2546)  ∂—Ë«·¥ßÀ≈«ßÕ—¥‡¡Á¥ (πß ÿ¥“, 2545)  Õ“À“√‡ √‘¡
‚ª√µ’π™π‘¥Õ—¥‡¡Á¥®“°‰¢à·¥ßºß·≈–π¡ºß («ÿ≤‘π—π∑å, 2541)
·≈–º≈‘µ¿—≥±å‡§√◊ËÕß¥◊Ë¡ ”‡√Á®√ŸªÕ—¥‡¡Á¥  ‰¥â·°à  ‡§√◊ËÕß¥◊Ë¡
º ¡·Õ≈°ÕŒÕ≈åÕ—¥‡¡Á¥ (Alberto, 1970)  ‡¡≈Á¥°“·øÕ—¥
‡¡Á¥ (Barani and Avanesions, 1997) ‡∫’¬√åÕ—¥‡¡Á¥ (Belz,
2001) ‡ªìπµâπ

¥—ßπ—Èπ‡æ◊ËÕ –¥«°„π°“√√—∫ª√–∑“π  ‡æ‘Ë¡Õ“¬ÿ°“√
‡°Á∫√—°…“„Àâπ“π¢÷Èπ ‡æ‘Ë¡§ÿ≥§à“∑“ßÕ“À“√·≈–‡ªìπ°“√‡æ‘Ë¡
º≈‘µ¿—≥±å„π∑âÕßµ≈“¥„Àâ¡’§«“¡·ª≈°„À¡à·≈–À≈“°À≈“¬
¢÷Èπ  ºŸâ«‘®—¬‰¥âæ—≤π“º≈‘µ¿—≥±åøí°∑ÕßÕ—¥‡¡Á¥ ‚¥¬¡’«—µ∂ÿ-
ª√– ß§å‡æ◊ËÕ»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√º≈‘µøí°∑Õßºß
‚¥¬„™â‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß§Ÿà »÷°…“ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß
∑’Ë‡À¡“– ¡„π°“√º≈‘µøí°∑ÕßÕ—¥‡¡Á¥ »÷°…“§ÿ≥ ¡∫—µ‘∑“ß
°“¬¿“æ ‡§¡’ ®ÿ≈‘π∑√’¬å·≈–°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— 
·≈–»÷°…“Õ“¬ÿ°“√‡°Á∫√—°…“¢Õßøí°∑ÕßÕ—¥‡¡Á¥∑’Ëæ—≤π“‰¥â

Õÿª°√≥å·≈–«‘∏’°“√

«—µ∂ÿ¥‘∫

øí°∑Õßæ—π∏ÿå»√’‡¡◊Õß  ´◊ÈÕ¡“®“°µ≈“¥‡∑»∫“≈ 1
µ”∫≈„π‡¡◊Õß Õ”‡¿Õ‡¡◊Õß ®—ßÀ«—¥æ‘…≥ÿ‚≈°   “√™à«¬„π°“√
∑”·Àâß 2 ™π‘¥§◊Õ ·ªÑß¡—π ”ª–À≈—ß µ√“·¡«·¥ß¥“«‡∑’¬¡
≈Ÿ°‚≈° ·≈–¡Õ≈‚µ‡¥Á°´åµ√‘π  D.E.13-16  “√™à«¬„π°“√
Õ—¥‡¡Á¥ ‰¥â·°à ∑—≈§—¡ πÈ”µ“≈·≈°‚µ  ·¡°π’‡´’¬¡ ‡µ’¬‡√µ
πÈ”µ“≈‰Õ´‘Ëß ∑—ÈßÀ¡¥®”Àπà“¬‚¥¬∫√‘…—∑‡«™°‘®‡§¡’¿—≥±å

Õÿª°√≥å

1. ‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß§Ÿà (Johnson-Millder
JM-T)

2. ‡§√◊ËÕßµÕ°‡¡Á¥  (À®°. ®√—≈™—¬·¡™™’π‡π√‘Ëß)
3. ‡§√◊ËÕß‚Œ‚¡®‘‰π‡´Õ√å  (Nissei Am-10)
4. ‡§√◊ËÕß∫¥Õ“À“√  (National MX-795 N)
5. µ–·°√ß√àÕπ¢π“¥  (100  mesh)
6. ‡§√◊ËÕßªî¥ºπ÷°∂ÿß¥â«¬§«“¡√âÕπ  (SFM-20)
7. ‡§√◊ËÕß«—¥ Aw  (Novasina, Aw-CENTER

200 S/N)

«‘∏’°“√∑¥≈Õß

1. «‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß°“¬¿“æ·≈–‡§¡’¢Õßøí°∑Õß

‚¥¬ ÿà¡øí°∑Õß 10 º≈ ≈â“ß∑”§«“¡ –Õ“¥ à«ππÕ°
·≈â«ªÕ°‡ª≈◊Õ° π”‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’ ‰¥â·°à
§«“¡™◊Èπ ‡∂â“ ‡¬◊ËÕ„¬ ‚ª√µ’π ‰¢¡—π ·≈–§“√å‚∫‰Œ‡¥√µ
(AOAC, 1990)  §ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à πÈ”µ“≈√’¥‘«´å
(AOAC, 1990) ·≈–ª√‘¡“≥-‡∫µâ“·§‚√∑’π (Reardon,
1996; Heinonen et al., 1989) ‚¥¬„™â HPLC §Õ≈—¡πå
C-18 (3 µm, 4.6 x 150 ¡¡.)  mobile phase: 99.5%
flow rate: 1.0 ¡≈./π“∑’  column oven: 25oC   °“√
«‘‡§√“–Àå∑“ß°“¬¿“æ ‰¥â·°à  ’ (Hunter lab √ÿàπ DP 9000)
·≈–§«“¡·¢Áß (INSTRON √ÿàπ 4411) ‚¥¬µ—¥øí°∑Õß„Àâ¡’
¢π“¥ 2 x 1 x 1 ́ ¡. „™âÀ—««—¥™π‘¥À—«µ—¥¥â«¬§«“¡‡√Á« 100
¡¡./π“∑’  §à“∑’ËÕà“π‰¥â‡ªìπ§à“ max load  Àπà«¬‡ªìπ kgf

2. °“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”øí°∑Õßºß‚¥¬

„™â‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß§Ÿà

π”øí°∑Õß‰ª≈â“ßπÈ”∑”§«“¡ –Õ“¥ ªÕ°‡ª≈◊Õ° §«—°
‰ âÕÕ° À—Ëπ‡ªìπ™‘Èπ ¢π“¥°«â“ß 6 x 9 x 2.5 ´¡. π÷Ëß¥â«¬
À¡âÕπ÷Ëßª√–¡“≥ 10 π“∑’ º ¡¥â«¬‡§√◊ËÕß‚Œ‚¡®‘‰π‡´Õ√å (√ÿàπ
Nissei Am-10) ‚¥¬„™â‡π◊ÈÕøí°∑Õß 500 °√—¡ πÈ” 300 ¡≈.
µ’ªíòπ¥â«¬§«“¡‡√Á« 5,000 √Õ∫/π“∑’ ‡ªìπ‡«≈“ 5 π“∑’ ∑”
·Àâß¥â«¬‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß ‚¥¬«“ß·ºπ°“√∑¥≈Õß
·∫∫ 2 x 2 x 2 x 2 factorial in completely random-
ized design (CRD) ‚¥¬»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ°“√∑”·Àâß
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·∫∫≈Ÿ°°≈‘Èß 4 ªí®®—¬Ê ≈– 2 √–¥—∫ §◊Õ Õÿ≥À¿Ÿ¡‘∑’Ëº‘«≈Ÿ°°≈‘Èß
§◊Õ 130 ·≈– 140oC  §«“¡‡√Á«√Õ∫¢Õß≈Ÿ°°≈‘Èß 4 ·≈– 5
rpm  ™π‘¥¢Õß  “√™à«¬„π°“√∑”·Àâß 2 ™π‘¥ §◊Õ ¡Õ≈‚µ
‡¥Á°´åµ√‘π ·≈–
·ªÑß¡—π ”ª–À≈—ß ·≈–ª√‘¡“≥¢Õß “√™à«¬„π°“√∑”·Àâß 2
√–¥—∫§◊Õ 3 ·≈– 5% √«¡∑—ÈßÀ¡¥ 16  ¿“«–

øí°∑Õß‡¡◊ËÕºà“π°“√∑”·Àâß·∫∫≈Ÿ°°≈‘Èß®–‰¥âøí°∑Õß
∑’Ë¡’≈—°…≥–‡ªìπ·ºàπ®“°π—Èππ”‰ª∑”„Àâ‡ªìπºß‚¥¬„™â‡§√◊ËÕß
∫¥Õ“À“√  π”‰ª√àÕπºà“πµ–·°√ß¢π“¥ 100 ‡¡™  ·≈–
∑¥ Õ∫∑“ß¥â“π§ÿ≥¿“æ∑“ß°“¬¿“æ ‰¥â·°à  ’ §«“¡Àπ“·πàπ
ª√“°Ø (Al-Kahtani and Hassan, 1990) ‚¥¬π”øí°∑Õß
ºß 20 °√—¡ ‡∑≈ß„π°√–∫Õ°µ«ß¢π“¥ 50 ¡≈. ´÷Ëß¬÷¥µ‘¥
°—∫‡§√◊ËÕß —Ëπ∫π sieve shaker ∑’Ë —Ëπ¥â«¬§«“¡‡√Á« 100 √Õ∫/
π“∑’ ‡ªìπ‡«≈“ 5 π“∑’ ∫—π∑÷°ª√‘¡“µ√¢ÕßºßÀ≈—ß®“°°“√ —Ëπ
·≈â«§”π«≥§à“§«“¡Àπ“·πàπª√“°Ø¢Õßøí°∑Õßºß´÷Ëß¡’§à“
‡∑à“°—∫Õ—µ√“ à«π¢ÕßπÈ”Àπ—°øí°∑ÕßºßµàÕª√‘¡“µ√¢Õß
øí°∑Õßºß∑’Ëª√“°ØÀ≈—ß®“°°“√ —Ëπ ·≈–°“√‰À≈‚¥¬ –¥«°
(Cal-Vidal et al., 1985)  ‚¥¬°“√«—¥§à“ Granulometric
retention ¢Õßøí°∑Õßºß ‚¥¬π”øí°∑Õßºß 100 °√—¡ ¡“
√àÕπ„πµ–·°√ß∑’Ë¡’¢π“¥√Ÿ‡ âπºà“π»Ÿπ¬å°≈“ß 2 ¡¡. ·≈â««—¥
 à«π∑’Ë§â“ß‡À≈◊Õ∫πµ–·°√ß‡∑’¬∫°—∫ª√‘¡“µ√¢Õßøí°∑Õß
∑—ÈßÀ¡¥∑’Ëπ”¡“√àÕπ ‚¥¬§‘¥‡ªìπ√âÕ¬≈– ·≈–§ÿ≥¿“æ∑“ß‡§¡’
‚¥¬«‘‡§√“–Àå§«“¡™◊Èπ ‰¢¡—π·≈–πÈ”µ“≈√’¥‘«´å ‡æ◊ËÕ‡ª√’¬∫
‡∑’¬∫·≈–‡≈◊Õ°«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π°“√∑”·Àâß π”¢âÕ¡Ÿ≈∑’Ë
‰¥â¡“«‘‡§√“–Àå§«“¡·ª√ª√«π  ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬
„™â Duncan's New Multiple Range Test (DMRT) ∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‡æ◊ËÕ‡≈◊Õ° ¿“«–°“√∑”·Àâß∑’Ë¥’∑’Ë ÿ¥

3. °“√»÷°…“ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß∑’Ë‡À¡“– ¡„π°“√º≈‘µ

øí°∑ÕßÕ—¥‡¡Á¥

‚¥¬π”øí°∑Õßºß‰ªµÕ°‡¡Á¥¥â«¬‡§√◊ËÕßµÕ°‡¡Á¥ ¡’
‡ âπºà“π»Ÿπ¬å°≈“ßª√–¡“≥ 0.8 ´¡. Àπ“ 0.2 ´¡. ¡’§«“¡
·¢ÁßÕ¬Ÿà√–À«à“ß 1.50-3.0 kgf ‚¥¬¡’ Ÿµ√æ◊Èπ∞“π§◊Õ øí°∑Õß
ºß 100 °√—¡ πÈ”µ“≈·≈°‚µ  70 °√—¡  ·¡°π’‡´’¬¡ ‡µ’¬‡√µ
1 °√—¡ ·≈–∑—≈§—¡ 5 °√—¡  ‚¥¬»÷°…“ª√‘¡“≥πÈ”µ“≈‰Õ ‘́Ëß 4
√–¥—∫  §◊Õ 0, 10, 20 ·≈– 30% (w/w) π”øí°∑ÕßÕ—¥
‡¡Á¥∑—Èß 4  Ÿµ√‰ª∑¥ Õ∫°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õß

ºŸâ∫√‘‚¿§·∫∫ 9 Point hedonic scale ‚¥¬„™âºŸâ∑¥ Õ∫™‘¡
®”π«π 20 §π ∑’Ë‡ªìππ‘ ‘µ√–¥—∫ª√‘≠≠“µ√’·≈–‚∑∑’Ëºà“π°“√
Ωñ°Ωπ·≈â« ‚¥¬∑”°“√ª√–‡¡‘π§ÿ≥¿“æµà“ßÊ ‰¥â·°à ≈—°…≥–
ª√“°Ø  ’ °≈‘Ëπ §«“¡À«“π §«“¡·¢Áß °“√≈–≈“¬„πª“°
·≈–§«“¡™Õ∫‚¥¬√«¡  π” Ÿµ√∑’ËºŸâ∫√‘‚¿§„Àâ°“√¬Õ¡√—∫‰ª
∑¥ Õ∫§ÿ≥¿“æ∑“ß‡§¡’ ‰¥â·°à  §«“¡™◊Èπ ‡∂â“ ‡¬◊ËÕ„¬ ‚ª√µ’π
‰¢¡—π §“√å‚∫‰Œ‡¥√µ πÈ”µ“≈√’¥‘«´å ª√‘¡“≥‡∫µâ“-·§‚√∑’π
·≈–§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’  ‚¥¬„™â‡§√◊ËÕß«—¥  Aw  (√ÿàπ  Aw-
CENTER)   §ÿ≥¿“æ∑“ß°“¬¿“æ ‰¥â·°à  ’ §«“¡·¢Áß ·≈–
°“√≈–≈“¬ (Anderson et al., 1985)  ‚¥¬°“√«—¥¥—™π’°“√
≈–≈“¬πÈ”  π”µ—«Õ¬à“ßøí°∑Õßºß 2.5 °√—¡ „ à≈ß„πÀ≈Õ¥
‡´Áπµ√‘øî«®å  ‡µ‘¡πÈ”°≈—Ëπ 30 ¡≈. º ¡„Àâ‡¢â“°—π  §π¥â«¬
·∑àß·°â«∑ÿ° 5 π“∑’ ‡ªìπ‡«≈“ 30 π“∑’ π”·∑àß·°â«ÕÕ°
æ√âÕ¡°—∫≈â“ß à«π∑’Ëµ‘¥°—∫·∑àß·°â«≈ß„πÀ≈Õ¥‡´Áπµ√‘øî«®å
‚¥¬„™âπÈ”°≈—Ëπ 5 ¡≈. π”‰ªÀ¡ÿπ‡À«’Ë¬ß∑’Ë 3000Xg ‡ªìπ‡«≈“
10 π“∑’ ‡∑ à«π„ ≈ß„π∂â«¬«—¥§«“¡™◊Èπ∑’Ë∑√“∫πÈ”Àπ—° π”
‰ªÕ∫®π·Àâß·≈â«™—ËßπÈ”Àπ—°  §”π«≥À“§à“¥—™π’°“√≈–≈“¬
πÈ”®“°Õ—µ√“ à«π√–À«à“ßπÈ”Àπ—° à«π∑’Ë≈–≈“¬πÈ”µàÕπÈ”Àπ—°
µ—«Õ¬à“ß·Àâß‚¥¬§‘¥‡ªìπ√âÕ¬≈– ·≈–°“√«‘‡§√“–Àå§ÿ≥¿“æ∑“ß
¥â“π®ÿ≈‘π∑√’¬å ‰¥â·°à ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥ ·≈–ª√‘¡“≥
¬’ µå·≈–√“ (AOAC, 1990)

4. °“√»÷°…“Õ“¬ÿ°“√‡°Á∫√—°…“¢Õßº≈‘µ¿—≥±åøí°∑ÕßÕ—¥

‡¡Á¥

π”øí°∑ÕßÕ—¥‡¡Á¥ Ÿµ√∑’Ë‰¥â√—∫°“√§—¥‡≈◊Õ°¡“»÷°…“
Õ“¬ÿ°“√‡°Á∫√—°…“‚¥¬∫√√®ÿ„π∂ÿßÕ≈Ÿ¡‘‡π’¬¡øÕ≈å¬‰¡à≈“¡‘‡πµ
¢π“¥ 10x10 ´¡. ªî¥ºπ÷°¥â«¬‡§√◊ËÕßªî¥ºπ÷°¥â«¬§«“¡
√âÕπ‚¥¬‰≈àÕ“°“»ÕÕ°„Àâ‡À≈◊ÕπâÕ¬∑’Ë ÿ¥ ∫√√®ÿ∂ÿß≈– 20 °√—¡
‡°Á∫√—°…“∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 35±2.0oC ·≈–∑”°“√µ√«®«‘‡§√“–Àå
§ÿ≥¿“æµà“ßÊ ∑ÿ°‡¥◊Õπ ‚¥¬°“√«‘‡§√“–Àå§«“¡™◊Èπ «Õ‡µÕ√å
·Õ§µ‘«‘µ’ §«“¡·¢Áß  ’ ·≈–ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥

5. °“√«‘‡§√“–Àå∑“ß ∂‘µ‘

¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß È́”π”¡“«‘‡§√“–Àåº≈∑“ß
 ∂‘µ‘  ‚¥¬«‘‡§√“–Àå§«“¡·ª√ª√«π·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬
‚¥¬„™â Duncan's new multiple range test (DMRT) ∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ 95% ‚¥¬„™â‚ª√·°√¡ ∂‘µ‘ ”‡√Á®√Ÿª
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°“√æ—≤π“º≈‘µ¿—≥±åøí°∑ÕßÕ—¥‡¡Á¥

∑‘æ“°√  §”‡°‘¥ ·≈– ∏’√æ√  °ß∫—ß‡°‘¥851

º≈·≈–«‘®“√≥åº≈

1. °“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß°“¬¿“æ·≈–‡§¡’¢Õß

øí°∑Õß∑’Ë„™â„π°“√»÷°…“

°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–Õß§åª√–°Õ∫
∑“ß‡§¡’¢Õßøí°∑Õßæ—π∏ÿå»√’‡¡◊Õß º≈°“√«‘‡§√“–Àå· ¥ß„π
Table 1  æ∫«à“  øí°∑Õß ¥∑’Ë„™â„π°“√«‘®—¬¡’ª√‘¡“≥‡∂â“
§«“¡™◊Èπ ‚ª√µ’π ‰¢¡—π ‡¬◊ËÕ„¬ ·≈–§“√å‚∫‰Œ‡¥√µ ‡∑à“°—∫
0.62, 85.45, 1.53, 0.25, 0.9 ·≈– 11.25% µ“¡≈”¥—∫
º≈¥—ß°≈à“«„°≈â‡§’¬ß°—∫Õß§åª√–°Õ∫¢Õßøí°∑Õß´÷Ëß«‘‡§√“–Àå
‚¥¬°Õß‚¿™π“°“√ °√¡Õπ“¡—¬ (2530) ∑’Ë√“¬ß“π«à“øí°∑Õß
¡’ª√‘¡“≥‡∂â“§«“¡™◊Èπ  ‚ª√µ’π  ‰¢¡—π  ‡¬◊ËÕ„¬  ·≈–§“√å‚∫-
‰Œ‡¥√µ  0.52, 85.20, 1.63, 0.2, 0.8 ·≈– 12.5% µ“¡
≈”¥—∫ πÕ°®“°π’È¬—ß¡’ª√‘¡“≥πÈ”µ“≈√’¥‘« ǻ 2.41% ·≈–‡∫µâ“-
·§‚√∑’π 3.41 ¡°./100 °√—¡  ¢≥–∑’Ë Veljkovic (1992)
√“¬ß“π«à“„πøí°∑Õß¡’‡∫µâ“-·§‚√∑’πª√–¡“≥ 1.19-3.49
¡°./100 °√—¡ ¢Õßøí°∑Õß ¥   ∑“ß¥â“π§«“¡·¢Áß¢Õß
øí°∑Õß∑’Ë„™â„π°“√«‘®—¬æ∫«à“¡’§à“‡©≈’Ë¬ 6.89 kgf  §ÿ≥¿“æ
¥â“π ’¢Õß‡π◊ÈÕøí°∑Õßæ∫«à“¡’§à“ L*, a* ·≈– b* ‡∑à“°—∫
65.83, 2.23 ·≈– 36.47 µ“¡≈”¥—∫ ‚¥¬‡π◊ÈÕøí°∑Õß®–¡’ ’
‡À≈◊ÕßÕÕ°·¥ß

2. °“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”·Àâßøí°∑Õß  ‚¥¬

„™â‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß§Ÿà

°“√»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”·Àâßøí°∑Õß ‚¥¬
„™â‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß§Ÿà ‰¥âº≈°“√∑¥≈Õß¥—ß Table 2
·≈– 3 ‚¥¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫∑—Èß 16 µ—«Õ¬à“ß æ∫«à“ ¿“«–∑’Ë

‡À¡“– ¡„π°“√∑”·Àâßøí°∑Õß §◊Õ µ—«Õ¬à“ß A ´÷Ëß ¿“«–∑’Ë
„™â„π°“√∑”·Àâß §◊Õ °“√„™â¡Õ≈‚µ‡¥Á°´åµ√‘π 3% Õÿ≥À¿Ÿ¡‘
≈Ÿ°°≈‘Èß 130oC  ·≈–§«“¡‡√Á«√Õ∫ 4 rpm  ‚¥¬æ∫«à“¡’
ª√‘¡“≥§«“¡™◊ÈπµË”  ¡’§à“°“√‰À≈‚¥¬ –¥«° Ÿß´÷Ëß‡ªìπªí®®—¬
∑’Ë ”§—≠¢Õß°“√Õ—¥‡¡Á¥ ·≈–¡’ ’„°≈â‡§’¬ß°—∫øí°∑Õß ¥ (§à“
L*, a* ·≈– b*  ‡∑à“°—∫  65.83, 2.23 ·≈– 36.47 µ“¡
≈”¥—∫) ‚¥¬øí°∑Õßºß¡’§à“ ’ L*, a* ·≈– b* ‡∑à“°—∫ 73.85,
-0.60 ·≈– 35.23 µ“¡≈”¥—∫  ·≈–¡’§«“¡™◊Èπ ‰¢¡—π πÈ”µ“≈
√’¥‘«´å  §«“¡Àπ“·πàπª√“°Æ  ·≈–§à“°“√‰À≈‚¥¬ –¥«°
‡∑à“°—∫ 3.39%, 1.42%, 12.63%, 1.00 °√—¡/¡≈. ·≈–
0.67% µ“¡≈”¥—∫  ´÷Ëß ¿“«–¥—ß°≈à“«æ∫«à“®–™à«¬ª√–À¬—¥
æ≈—ßß“π·≈–µâπ∑ÿπ„π°“√º≈‘µ‡π◊ËÕß®“°„™âÕÿ≥À¿Ÿ¡‘·≈– “√
™à«¬„π°“√∑”·Àâß∑’ËµË”°«à“  ·≈–®“°°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
¢Õßªí®®—¬√à«¡∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°“√∑”·Àâßøí°∑Õß∑—Èß 4 ªí®®—¬
‰¥â·°à ™π‘¥ ¢Õß “√™à«¬∑”·Àâß ª√‘¡“≥ “√™à«¬„π°“√∑”
·Àâß  Õÿ≥À¿Ÿ¡‘¢Õß≈Ÿ°°≈‘Èß·≈–§«“¡‡√Á«√Õ∫¢Õß≈Ÿ°°≈‘Èß∑’Ë
√–¥—∫µà“ßÊ æ∫«à“º≈¢ÕßÕ‘∑∏‘æ≈√à«¡¢Õßªí®®—¬µà“ßÊ ‰¡à¡’
º≈µàÕ°“√∑”·Àâßøí°∑Õßºß‚¥¬„™â‡§√◊ËÕß∑”·Àâß·∫∫≈Ÿ°°≈‘Èß

3. °“√»÷°…“ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß∑’Ë‡À¡“– ¡„π°“√º≈‘µ

øí°∑ÕßÕ—¥‡¡Á¥

®“°º≈°“√∑¥ Õ∫°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õß
øí°∑ÕßÕ—¥‡¡Á¥∑’Ë„™âª√‘¡“≥πÈ”µ“≈‰Õ ‘́Ëß ·µ°µà“ß°—π 4 √–¥—∫
‰¥â·°à 0, 10, 20 ·≈– 30% (Table 4) æ∫«à“ºŸâ∫√‘‚¿§
„Àâ°“√¬Õ¡√—∫øí°∑ÕßÕ—¥‡¡Á¥∑’Ë„™âπÈ”µ“≈‰Õ´‘Ëß 20% ¡“°∑’Ë ÿ¥
∑—Èß„π¥â“π≈—°…≥–ª√“°Ø  ’ °≈‘Ëπ §«“¡À«“π §«“¡·¢Áß °“√
≈–≈“¬„πª“°·≈–§«“¡™Õ∫‚¥¬√«¡ πÕ°®“°π—Èπ„π¢—ÈπµÕπ

Table 1. Chemical composition and physical properties of fresh pumpkin

      Composition Mean1 ± SD Property Mean1 ± SD

Ash (%)   0.62±0.31 Hardness (kgf)    6.89±0.31
Moisture (%) 85.45±0.23 Color
Protein  (%)   1.53±0.39 L* 65.83±0.27
Fat  (%)   0.25±0.16 a*   2.23±0.33
Fiber  (%)     0.9±0.73 b* 36.47±0.29
Carbohydrate (%) 11.25±0.86
Reducing sugar (%)  2.41±0.53
β-carotene (mg/100 g)  3.41±0.57

1 Mean of analysis of three replications
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°“√µÕ°‡¡Á¥¬—ß “¡“√∂µÕ°‡¡Á¥‰¥â¥’∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
°“√„™âª√‘¡“≥πÈ”µ“≈‰Õ´‘ËßÕ◊ËπÊ  ¢≥–∑’Ëπ§√‘π∑√å (2546)
æ∫«à“ Ÿµ√∑’ËºŸâ∫√‘‚¿§„Àâ°“√¬Õ¡√—∫∑“ßª√– “∑ —¡º— ¢Õß
º≈‘µ¿—≥±å°≈â«¬‰¢àºßÕ—¥‡¡Á¥ §◊Õ°“√„™âª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß
10%  ‡¡◊ËÕπ”øí°∑ÕßÕ—¥‡¡Á¥®“° Ÿµ√∑’Ë„™âπÈ”µ“≈‰Õ´‘Ëß 20%
‰ª»÷°…“§ÿ≥≈—°…≥–∑“ß°“¬¿“æ ‡§¡’·≈–®ÿ≈‘π∑√’¬å æ∫«à“
øí°∑ÕßÕ—¥‡¡Á¥ ¡’§«“¡·¢Áß 3.25 kgf ¡’°“√≈–≈“¬ 25.00%
·≈–§à“  L*,  a* ·≈– b* ‡∑à“°—∫ 79.85, 0.28 ·≈– 23.64
µ“¡≈”¥—∫ §ÿ≥ ¡∫—µ‘∑“ß‡§¡’æ∫«à“¡’ª√‘¡“≥‡∂â“ §«“¡™◊Èπ
‚ª√µ’π ‰¢¡—π ‡¬◊ËÕ„¬·≈–§“√å‚∫‰Œ‡¥√µ ‡∑à“°—∫ 1.87, 3.60,
3.34, 1.00, 2.20 ·≈– 87.99% µ“¡≈”¥—∫  πÕ°®“°π’È¬—ß
¡’πÈ”µ“≈√’¥‘«´å 5.44% ‡∫µâ“-·§‚√∑’π 3.53 ¡°./100 °√—¡
·≈–§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’‡∑à“°—∫ 0.56 ·≈–¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å

∑—ÈßÀ¡¥  ·≈–ª√‘¡“≥¬’ µå·≈–√“πâÕ¬°«à“  10  CFU/°√—¡
º≈°“√«‘‡§√“–Àå· ¥ß¥—ß Table  5

4. °“√»÷°…“Õ“¬ÿ°“√‡°Á∫√—°…“øí°∑ÕßÕ—¥‡¡Á¥

®“°°“√»÷°…“Õ“¬ÿ°“√‡°Á∫√—°…“ æ∫«à“ ∑—Èßª√‘¡“≥
§«“¡™◊Èπ §«“¡·¢Áß ·≈–§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’¢Õßøí°∑ÕßÕ—¥
‡¡Á¥ ¡’·π«‚πâ¡ Ÿß¢÷Èπµ“¡√–¬–‡«≈“°“√‡°Á∫√—°…“ (Table 6)
´÷Ëß‡¥◊Õπ∑’Ë 4 ¢Õß°“√‡°Á∫√—°…“®–¡’§«“¡™◊Èπ §«“¡·¢Áß·≈–
§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’ Ÿß°«à“‡¥◊ÕπÕ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘ (P<0.05) ·µà§«“¡™◊Èπ¥—ß°≈à“«¬—ß§ßµË”°«à“ 5% ·≈–
¡’§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’ µË”°«à“ 0.7  ÷́Ëß√–¥—∫§«“¡™◊Èπ ·≈–§à“
«Õ‡µÕ√å·Õ§µ‘«‘µ’¥—ß°≈à“« æ∫«à“ º≈‘µ¿—≥±å¬—ß¡’ ¿“«–∑’Ë§àÕπ
¢â“ß§ßµ—«·≈–ª≈Õ¥¿—¬®“°‡™◊ÈÕ®ÿ≈‘π∑√’¬å (Beuchat, 1981)

Table  2. Chemical and physical properties of pumpkin powder obtained from

drum drying with various drying conditions*

Sample Moisture Fat Bulk density Reducing sugars Granulometric

(%) (%) (g/ml) (%) retention (%)

A 3.39 bc±0.27    1.42 a±0.17 1.004 bcde±0.02  12.63 cdef±0.61 0.67 a±0.03
B 3.40 bc±0.14 0.97 cde±0.12    0.985 e±0.01  12.49 cdef±0.42 0.75 a±0.04
C 2.46 ef±0.17 1.23 abc±0.26  1.027 abc±0.03 13.18 abcde±0.51 0.75 a±0.06
D 3.14 cd±0.32 1.15 abcd±0.15 1.011 abcde±0.01 13.15 abcde±0.64 0.82 ab±0.09
E 3.53 bc±0.26 0.69 f±0.07 1.022 abcd±0.02 14.39 ab±0.72 1.05 b±0.10
F 3.78 b±0.22 0.39 g±0.08 1.015 abcde±0.02 14.02 abc±0.42 0.77 a±0.10
G 2.26 ef±0.36 0.75 ef±0.19 1.034 a±0.03 14.71 a±0.30 0.75 a±0.04
H 2.74 de±0.33 0.39 g±0.08 1.029 ab±0.02 13.96 abc±0.94 1.80 d±0.10
I 4.48 a±0.46 1.15 abcd±0.08 1.000 bcde±0.00 12.91 bcdef±0.91 1.65 cd±0.08
J 4.69 a±0.28 1.15 abcd±0.51 0.994 de±0.01 11.93 ef±1.67 1.57 cd±0.06
K 3.38 bc±0.65 1.12 bcd±0.26 1.000 bcde±0.00 13.25 abcde±1.04 1.50 c±0.01
L 3.47 bc±0.24 1.32 ab±0.29 1.000 bcde±0.00 12.66 cdef±0.95 2.20 e±0.06
M 4.29 a±0.27 0.92 def±0.02 0.996 cde±0.01 13.68 abcd± 2.02 2.17 e±0.02
N 4.70 a±0.25 1.06 bcd±0.13 1.000 bcde±0.00 12.30 cdef±0.74 1.67 cd±0.03
O 2.19 f±0.15 1.25 abc±0.20 1.002 bcde±0.00 12.18 def±0.34 3.40 f±0.04
P 2.65 ef±0.29 0.99 cde±0.06 1.000 bcde±0.00 11.41 f±0.65 4.52 g±0.01

* Means within the same column not sharing a common superscript are significantly different

(p<0.05)

A = 3% maltodextrin, 130oC, 4 rpm I  = 3% tapioca, 130oC, 4 rpm

B = 3% maltodextrin, 13oC,  5 rpm J  = 3% tapioca, 130oC, 5 rpm

C = 3% maltodextrin, 140oC, 4 rpm K = 3% tapioca, 140oC, 4 rpm

D = 3% maltodextrin, 140oC, 5 rpm L = 3% tapioca, 140oC, 5 rpm

E = 5% maltodextrin, 130oC, 4 rpm M = 5% tapioca,130oC, 4 rpm

F = 5% maltodextrin, 130oC, 5 rpm N = 5% tapioca, 130oC, 5 rpm

G = 5% maltodextrin, 140oC, 4 rpm O = 5% tapioca, 140oC, 4 rpm

H = 5% maltodextrin, 140oC, 5 rpm P = 5% tapioca, 140oC, 5 rpm
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Table 3. Color values of pumpkin powder obtained

from drum drying with various drying

conditions

Color value1 ± S.D.
Sample

L* a* b*

A 73.85 bc±0.73 -0.60 de±1.21 35.23 ab±0.05
B 74.68 ab±0.27 -0.08 cd±0.64 36.16 a±0.16
C 69.89 f±1.33 1.58 a±0.65 30.67 fg±0.12
D 71.62 e±1.16 0.90 b±0.63 30.99 efg±1.13
E 75.27 a±0.25 -1.41 f±0.53 32.83 cd±1.09
F 75.44 a±0.53 -2.43 g±0.15 33.93 bc±2.34
G 72.89 cd±0.84 0.30 c±0.99 31.03 efg±2.46
H 72.96 cd±1.44 -0.42 de±0.26 32.32 de±1.66
I 71.96 de±0.76 -0.61 de±0.40 34.82 b±0.47
J 73.85 bc±1.28 -1.73 f±0.60 34.66 b±0.80
K 68.83 fg±0.77 1.24 ab±0.40 31.08 efg±0.37
L 68.06 g±2.85 1.53 a±0.05 31.50 def±1.81
M 75.32 a±1.12 -1.99 fg±0.34 32.18 de±1.44
N 74.45 ab±0.81 -1.78 f±0.43 32.59 d±0.72
O 71.54 e±0.23 0.24 c±0.15 29.86 g±0.36
P 71.62 e±0.37 -0.80 e±0.36 31.87 def±0.36

1 Means within the same column not sharing a common
superscript are significantly different (p<0.05)
A = 3% maltodextrin, 130oC, 4 rpm
B = 3% maltodextrin, 130oC, 5 rpm
C = 3% maltodextrin, 140oC, 4 rpm
D = 3% maltodextrin, 140oC, 5 rpm
E = 5% maltodextrin, 130oC, 4 rpm
F = 5% maltodextrin, 130oC, 5 rpm
G = 5% maltodextrin, 140oC, 4 rpm
H = 5% maltodextrin, 140oC, 5 rpm
I = 3% tapioca, 130oC,  4 rpm
J = 3% tapioca, 130oC, 5 rpm
K = 3% tapioca, 140oC, 4 rpm
L = 3% tapioca, 140oC, 5 rpm
M = 5% tapioca, 130oC, 4 rpm
N = 5% tapioca, 130oC, 5 rpm
O = 5% tapioca, 140oC, 4 rpm
P = 5% tapioca, 140oC,  5 rpm

 ”À√—∫§«“¡·¢Áß∑’Ë‡æ‘Ë¡¢÷Èπæ∫«à“¡’§«“¡ —¡æ—π∏å°—∫§«“¡™◊Èπ
·≈–§à“«Õ‡µÕ√å·Õ§µ‘«‘µ’  ‚¥¬‡¡◊ËÕ§«“¡™◊Èπ·≈–«Õ‡µÕ√å·Õ§-
µ‘«‘µ’∑’Ë‡æ‘Ë¡ Ÿß¢÷Èπ  Õ“®‡π◊ËÕß¡“®“°°“√´÷¡ºà“π¢Õß‰ÕπÈ”À√◊Õ
Õ“°“»µ√ß∫√‘‡«≥∑’Ëªî¥ºπ÷°  ®–¡’º≈∑”„Àâ à«πº ¡∑’Ë‡ªìπ
πÈ”µ“≈„πøí°∑ÕßÕ—¥‡¡Á¥™◊Èπ·≈–‡Àπ’¬«∑”„ÀâÕπÿ¿“§¢Õß
πÈ”µ“≈‡°“–µ‘¥°—π·πàπ¢÷Èπ ·≈–∑”„Àâº≈‘µ¿—≥±å¡’§«“¡·¢Áß
‡æ‘Ë¡¢÷Èπ „π à«π¢Õß§à“ L*, a* ·≈– b* æ∫«à“¡’§«“¡·µ°
µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‚¥¬§à“ b* ´÷Ëß
∫àß∫Õ°∂÷ß ’‡À≈◊Õßæ∫«à“¡’§à“≈¥≈ß‡≈Á°πâÕ¬„π√–À«à“ß°“√
‡°Á∫√—°…“‡ªìπ‡«≈“ 4 ‡¥◊Õπ ´÷Ëß°“√‡ª≈’Ë¬π·ª≈ß¢Õß ’Õ“®
‡π◊ËÕß®“°°“√∑’Ë‡∫µâ“·§‚√∑’π∂Ÿ°ÕÕ°´‘‰¥ å®“°Õ“°“»À√◊Õ
ÕÕ°´‘‡®π∑’Ë¬—ßÀ≈ß‡À≈◊Õ¿“¬„π∂ÿßøÕ≈å¬À√◊ÕÕ“°“»∑’Ë´÷¡‡¢â“
µ√ß∫√‘‡«≥√Õ¬ºπ÷° ‡¡◊ËÕæ‘®“√≥“§ÿ≥¿“æ‚¥¬√«¡¢Õßøí°∑Õß
Õ—¥‡¡Á¥®“°ß“π«‘®—¬π’È æ∫«à“  “¡“√∂‡°Á∫√—°…“‰¥â‰¡àµË”°«à“
4 ‡¥◊Õπ ∑—Èßπ’ÈÕ“¬ÿ°“√‡°Á∫√—°…“¢Õßº≈‰¡âÕ—¥‡¡Á¥®–¢÷ÈπÕ¬Ÿà°—∫
 ¿“«–µà“ßÊ ∑’Ë„™â„π°“√‡°Á∫√«¡∑—Èß¿“™π–∫√√®ÿ∑’Ë„™â (Cal-
Vidal et al., 1985)

 √ÿªº≈°“√∑¥≈Õß

 ¿“«–∑’Ë‡À¡“– ¡„π°“√º≈‘µøí°∑Õßºß‚¥¬„™â‡§√◊ËÕß
∑”·Àâß·∫∫≈Ÿ°°≈‘Èß ‡æ◊ËÕπ”øí°∑Õßºß¡“º≈‘µ‡ªìπøí°∑ÕßÕ—¥
‡¡Á¥ §◊Õ „™â¡Õ≈‚µ‡¥Á°´åµ√‘π 3% ∑’ËÕÿ≥À¿Ÿ¡‘≈Ÿ°°≈‘Èß 130oC
§«“¡‡√Á«√Õ∫¢Õß≈Ÿ°°≈‘Èß 4 rpm  ª√‘¡“≥πÈ”µ“≈‰Õ´‘Ëß∑’Ë
‡À¡“– ¡„π°“√º≈‘µøí°∑ÕßÕ—¥‡¡Á¥∑’ËºŸâ∫√‘‚¿§„Àâ°“√¬Õ¡√—∫
§◊Õ 20%  ¡’Õß§åª√–°Õ∫∑“ß‡§¡’  ‰¥â·°à  ‡∂â“  §«“¡™◊Èπ
‚ª√µ’π ‰¢¡—π ‡¬◊ËÕ„¬·≈–§“√å‚∫‰Œ‡¥√µ ‡∑à“°—∫ 1.87±0.71,
3.60±0.56, 3.34±0.93, 1.00±0.21, 2.20±0.49 ·≈–

Table 4   Sensory scores of pumpkin tablet with various icing contents

Sensory score1 ± S.D.
Formula

Appearance Color Odor Sweetness Hardness Soluble in Overall

mouth

1 6.60 a±1.18 6.90 ab±0.97   6.70 ns±01.30 5.80 b±1.64  5.35 b±1.27  5.95 b±1.27 6.55 b±1.31
2 6.40 a±1.46 6.80 ab±1.10 7.00 ns±1.26 6.75 a±1.45 7.00 ab±1.26 6.40 ab±0.94 6.75 b±1.11
3 7.20 a±1.28  7.30 a±1.17 7.20 ns±1.01 7.15 a±0.93  7.20 a±1.00  7.00 a±1.21 7.60 a±0.99
4 7.20 a±1.15  6.25 b±1.07 6.70 ns±1.22 6.65 a±1.14 6.70 ab±1.22  6.90 a±1.02 6.80 b±0.95

1 Means within the same column not sharing a common superscript are significantly different (p<0.05)
(formula 1 : 0% icing,  formula 2 : 10% icing, formula  3 :  20% icing, formula  4 : 30% icing)
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Table 5. Properties of acceptable pumpkin tablet1

Quality Content

Physical
Hardness (kgf) 3.25±0.37
Soluble (%) 25.00±0.56
Color

L* 79.85±0.19
a* 0.28±0.21
b * 23.64±0.37

Chemical
Ash (%) 1.87±0.71
Moisture (%) 3.60±0.56
Protein (%) (Nx6.25) 3.34±0.93
Fat (%) 1.00±0.21
Fiber (%) 2.20±0.49
Carbohydrates (%) 87.99±0.33
Reducing sugars (%) 5.44±0.61
β-carotene (mg/100 g) 3.53±0.57
Water activity 0.56±0.02

Microbiological
Total microbial count  (CFU/g) < 10
Yeast and Mold count  (CFU/g) < 10

1 Mean of analysis three replications

Table 6. Physicochemical properties of acceptable pumpkin tablet at various storage time1

Storage time Moisture Hardness A
w

Color value

(Month) (%) (kgf)

L* a* b*

0 3.37 c±0.03 1.93 d±0.18 0.55 ab±0.01 77.06 c±0.32 0.37 c±0.24  30.98 c±1.11
1 3.34 c±0.08 2.85 c±0.51 0 .48 b±0.20 76.90 c±0.03 0.73 a±0.03 30.21 ab±0.12
2 3.49 c±0.14 3.36 c±0.41 0.58 ab±0.01 78.18 a±0.10 0.53 b±0.02 29.69 bc±0.67
3 3.76 b±0.15 5.36 b±0.48  0.62 a±0.02 77.01 c±0.51 0.33 c±0.08 29.47 bc±0.88
4 4.12 a±0.09 7.94 a±0.47  0.66 a±0.12 77.71 b±0.04 0.29 c±0.05  28.80 c±0.46

1Means within the same column not sharing a common superscript are significantly different (p<0.05)

87.99±0.33% µ“¡≈”¥—∫  ª√‘¡“≥πÈ”µ“≈√’¥‘«´å 5.44±

0.61%  ª√‘¡“≥‡∫µâ“-·§‚√∑’π  3.53±0.57 ¡°./100 °√—¡
§à“«Õ‡µÕ√å·Õ°µ‘«‘µ’ 0.56±0.02  §à“°“√≈–≈“¬ 25±0.56%
§à“ L*, a* ·≈–b* ‡∑à“°—∫ 79.85±0.19, 0.28±0.21 ·≈–
23.64±0.37 µ“¡≈”¥—∫ ·≈–¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥·≈–
ª√‘¡“≥¬’ µå·≈–√“πâÕ¬°«à“ 10 cfu/°√—¡  “¡“√∂‡°Á∫√—°…“
‰¥â‰¡àπâÕ¬°«à“ 4 ‡¥◊Õπ ‚¥¬∫√√®ÿ„π∂ÿßÕ≈Ÿ¡‘‡π’¬¡øÕ¬≈å ‡°Á∫
‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 35±2.0oC
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