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ABSTRACT

Six formulae (formula 1 - 6) of corn beverages were prepared from sweet corn kernel and cob water

extract in the ratio of 1:3, 1:5, 1:7, 1:9, 1:11, and 1:13 by weight, respectively and the cane sugar was added

in each formula of corn beverage to improve the taste (total soluble solid of each sample was 13° Brix) and

made into canned corn beverage (20 oz lacquer can).  It was shown that canned corn beverage formula 1,

2, and 3 were accepted by taste panelists in term of color, flavor, texture and acceptability compared with

the rest of samples (p < 0.05).  The accepted sample formula 3 was made in to canned corn-milk beverage

(20 oz lacquer can) formula 7 - 11 by adding 2, 4, 6, 8, and 10% by weight of whole milk powder, respectively

and the cane sugar was added in each formula to improve the taste (total soluble solid of each sample was

13° Brix).  It was found that canned corn-milk beverage formula 7, 8, and 9 were preferred by the taste panelists

when compared to the others (p < 0.05).  The processing time at 121.1° C or 250° F (initial temperature at

65° C or 149° F) of the corn beverage formula 3 packed in lacquer can size 5.5 oz, 15.0 oz, and 20.0 oz

were 15, 20, and 20 minutes with Fo value  of 6.7, 7.2, and  6.6 minutes, respectively, while that of corn-

milk beverage formula 8 were 15, 20, and 20 minutes with Fo value of 6.1, 6.7, and 5.9 minutes, respectively.

The protein and fat contents of canned corn-milk beverage formula 8 were 9.30 and 1.10% on dried weight

basis while that of canned corn beverage formula 3 were only 3.22 and 0.14% on dried weight basis,

respectively.  The vitamin A, B1, B2, and niacin content of the accepted canned corn-milk beverage formula
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8 were increased in the range of 1.09 - 1.81 times and the vitamin C and inositol were reduced to 0.82 and

0.89 time, respectively.  The calcium, phosphorus, potassium, and iron were increased in the range of 1.84

- 10.80 times when compared to the canned corn beverage formula 3.  The protein quality of the accepted

canned corn-milk beverage formula 8 showed higher chemical score of lysine and tryptophan at 113 and 140%

as compared to 53 and 60% of the canned corn beverage formula 3.

Key words : sweet corn kernel, cob water extract, whole milk powder, corn beverage, corn-milk beverage

∫∑§—¥¬àÕ

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ 6  Ÿµ√ ( Ÿµ√∑’Ë 1-6) ‡µ√’¬¡

‰¥â®“°‡¡≈Á¥¢â“«‚æ¥À«“π·≈–πÈ”´—ß¢â“«‚æ¥„π

Õ—µ√“ à«π 1:3, 1:5, 1:7, 1:9, 1:11, ·≈– 1:13 ‚¥¬

πÈ”Àπ—°µ“¡≈”¥—∫ ·≈–‡µ‘¡πÈ”µ“≈∑√“¬≈ß‰ª „π

·µà≈– Ÿµ√ ‡æ◊ËÕª√—∫ª√ÿß√ ™“µ‘„Àâ total soluble solid

¢Õß·µà≈– Ÿµ√‡∑à“°—∫ 13° ∫√‘°´å ·≈–∑”‡ªìπ‡§√◊ËÕß¥◊Ë¡

¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å ¢π“¥ 20 ÕÕπ´å

º≈®“°°“√∑¥ Õ∫‚¥¬ª√– “∑ —¡º— „π‡√◊ËÕß  ’

°≈‘Ëπ√  ‡π◊ÈÕ —¡º— ·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§

ª√“°Ø«à“ ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 1, 2 ·≈– 3 ‡ªìπ

∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§µàÕ≈—°…≥–ª√“°Øµà“ß Ê ¥—ß

°≈à“«®“°ºŸâ™‘¡‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë

‡À≈◊Õ (p < 0.05) ‡¡◊ËÕπ”‡Õ“‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¡“‡µ√’¬¡‡ªìπ‡§√◊ËÕß¥◊Ë¡

¢â“«‚æ¥º ¡∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å ¢π“¥ 20

ÕÕπ´å Õ’° 5  Ÿµ√ ‰¥â·°à  Ÿµ√∑’Ë 7-11 ‚¥¬°“√‡µ‘¡

π¡ºß‰¢¡—π‡µÁ¡≈ß‰ª„π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

„πª√‘¡“≥√âÕ¬≈– 2, 4, 6, 8, ·≈– 10 ‚¥¬πÈ”Àπ—°

µ“¡≈”¥—∫ ·≈–‡µ‘¡πÈ”µ“≈∑√“¬≈ß‰ª„π·µà≈– Ÿµ√

‡æ◊ËÕª√—∫ª√ÿß√ ™“µ‘ (total soluble solid „π·µà≈–

 Ÿµ√‡∑à“°—∫ 13° ∫√‘°´å) º≈®“°°“√∑¥ Õ∫‚¥¬ª√– “∑

 —¡º— ª√“°Ø«à“‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈–

9 ∫√√®ÿ°√–ªÜÕß ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§®“°ºŸâ™‘¡

¥’°«à“ Ÿµ√∑’Ë‡À≈◊Õ (p < 0.05) ‡«≈“„π°“√¶à“‡™◊ÈÕ„π

retort ∑’ËÕÿ≥À¿Ÿ¡‘ 121.1° ́  À√◊Õ 250° ø (´÷Ëß¡’Õÿ≥À¿Ÿ¡‘

‡√‘Ë¡µâπ‡∑à“°—∫ 65° ́  À√◊Õ 149° ø) ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 3 ·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8

∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 5.5 ÕÕπ´å 15.0

ÕÕπ´å ·≈– 20.0 ÕÕπ´å ‡∑à“°—∫ 15, 20, ·≈– 20 π“∑’

µ“¡≈”¥—∫ ‚¥¬¡’§à“ Fo ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 5.5 ÕÕπ´å 15.0

ÕÕπ´å ·≈– 20.0 ÕÕπ´å ‡∑à“°—∫ 6.7, 7.2 ·≈– 6.6 π“∑’

µ“¡≈”¥—∫ „π¢≥–∑’Ë§à“ Fo ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡

 Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 5.5 ÕÕπ´å

15.0 ÕÕπ´å ·≈– 20.0 ÕÕπ´å ‡∑à“°—∫ 6.1, 6.7 ·≈– 5.9

π“∑’µ“¡≈”¥—∫ ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß‡∑à“°—∫√âÕ¬≈–

9.30 ·≈– 1.10 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫„π¢≥–∑’Ë

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë

3 ∫√√®ÿ°√–ªÜÕß‡∑à“°—∫√âÕ¬≈– 3.22 ·≈– 0.14 ‚¥¬

πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ª√‘¡“≥¢Õß‰«µ“¡‘πµà“ß Ê ‰¥â·°à

‡Õ ∫’ 1 ∫’ 2 ·≈–‰πÕ“´‘π ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß¡’ª√‘¡“≥‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ß

1.09 - 1.81 ‡∑à“ ·µà‰«µ“¡‘π´’·≈–Õ‘‚π´‘∑Õ≈¡’

ª√‘¡“≥≈¥≈ß„π™à«ß 0.82 - 0.89 ‡∑à“  à«π·√à∏“µÿ

µà“ß Ê ‰¥â·°à ·§≈‡´’Ë¬¡ øÕ øÕ√—  ‚ª·µ ‡´’Ë¬¡

·≈–‡À≈Á° ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ

°√–ªÜÕß¡’ª√‘¡“≥‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ß 1.84 - 10.80 ‡∑à“

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ

°√–ªÜÕß §ÿ≥¿“æ‚ª√µ’π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡

 Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ§◊Õ

¡’§à“ chemical score ¢Õß°√¥Õ–¡‘‚π‰≈´’π·≈–∑√‘æ
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‚µ‡øπ‡∑à“°—∫√âÕ¬≈– 113 ·≈– 140 µ“¡≈”¥—∫

‡ª√’¬∫‡∑’¬∫°—∫ chemical score ¢Õß°√¥Õ–¡‘‚π‰≈

´’π·≈–∑√‘æ‚µ‡øπ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

∫√√®ÿ°√–ªÜÕß‡∑à“°—∫√âÕ¬≈– 53 ·≈– 60 µ“¡≈”¥—∫

§”π”

¢â“«‚æ¥À«“π (sweet corn) ¡’™◊ËÕ∑“ß

«‘∑¬“»“ µ√å«à“ Zea mays L. ‡ªìπæ◊™æ◊Èπ‡¡◊Õß¢Õß´’°

‚≈°µ–«—πµ° ®—¥Õ¬Ÿà„πæ«°º—°∑’Ë„™â∫√‘‚¿§·≈–∑”

º≈‘µ¿—≥±åµà“ß Ê °—πÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬‡©æ“–Õ¬à“ß

¬‘Ëß„πª√–‡∑» À√—∞Õ‡¡√‘°“ ª√–«—µ‘§«“¡‡ªìπ¡“¢Õß

¢â“«‚æ¥™π‘¥π’È‰¥âæ—≤π“¡“®“°¢â“«‚æ¥‰√à (field corn)

‰¥â¡’°“√ª≈Ÿ°¢â“«‚æ¥À«“π‡ªìπ§√—Èß·√°‚¥¬æ«°

Õ‡¡√‘°—πÕ‘π‡¥’¬π´÷ËßÕ¬Ÿà∑“ßµÕπ‡Àπ◊Õ¢Õßª√–‡∑»

 À√—∞Õ‡¡√‘°“ ¢â“«‚æ¥À«“πµà“ß®“°¢â“«‚æ¥‰√àµ√ß

∑’Ë«à“‰¥â – ¡πÈ”µ“≈‰«â„π‡¡≈Á¥‡ªìπª√‘¡“≥ Ÿß‡æ◊ËÕ„™â

„π°“√º≈‘µ‡ªìπ·ªÑß (starch) ¢â“«‚æ¥À«“π∑’Ë¡’

§ÿ≥¿“æ¥’‡ªìπ∑’ËµâÕß°“√¢ÕßºŸâ∫√‘‚¿§µâÕß¡’‡ª≈◊Õ°

‡¡≈Á¥∫“ß·≈–¡’ª√‘¡“≥πÈ”µ“≈ Ÿß (Schenck, 1992)

ª√–‡∑»‰∑¬‰¥âπ”æ—π∏ÿå¢â“«‚æ¥À«“π¡“ª≈Ÿ°‰¥âº≈¥’

·≈–‰¥âπ”‡Õ“¡“∫√‘‚¿§°—πÕ¬à“ß·æ√àÀ≈“¬ ´÷Ëß‡ªìπ

‡¡≈Á¥¢â“«‚æ¥À«“π ’‡À≈◊Õß ¡’ª√‘¡“≥‚ª√µ’π ‰¢¡—π

·≈–§“√å‚∫‰Œ‡¥√∑ √âÕ¬≈– 3.2-4.9, 1.2-1.9 ·≈– 19.0-

39.3 µ“¡≈”¥—∫ ·≈–¡’§«“¡™◊Èπ√âÕ¬≈– 53-76

ª√‘¡“≥·√à∏“µÿµà“ß Ê ‰¥â·°à ·§≈‡´’¬¡ øÕ øÕ√— 

·≈–‡À≈Á° ‡∑à“°—∫ 2-4, 89-116 ·≈– 0.4-0.5 ¡‘≈≈‘°√—¡µàÕ

100 °√—¡ ¢Õß‡¡≈Á¥¢â“«‚æ¥À«“π ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“

‡¡≈Á¥¢â“«‚æ¥À«“π‡ªìπ·À≈àß∑’Ë ”§—≠¢ÕßøÕ øÕ√— 

ª√‘¡“≥¢Õß‰«µ“¡‘πµà“ß Ê ‰¥â·°à‰«µ“¡‘π ‡Õ ∫’ 1 ∫’ 2

‰πÕ“´‘π ·≈–‰«µ“¡‘π´’ ‡∑à“°—∫ 281-435 I.U., 0.06-

0.15, 1.5-1.7, 7-10 ¡‘≈≈‘°√—¡ µàÕ 100 °√—¡ ¢Õß

‡¡≈Á¥¢â“«‚æ¥À«“πµ“¡≈”¥—∫´÷Ëß‡ªìπ·À≈àß ”§—≠¢Õß

‰«µ“¡‘πµà“ß Ê ¥—ß°≈à“« (°Õß‚¿™π“°“√, 2530; Chin

and Dudek, 1986). §ÿ≥¿“æ¢Õß‚ª√µ’π„π¢â“«‚æ¥

À«“π¬—ß¢“¥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπµàÕ√à“ß°“¬‰¥â·°à‰≈

´’π·≈–∑√‘æ‚µ‡øπ ¡’ª√‘¡“≥¢Õß‚ª√µ’π§àÕπ¢â“ßµË”

‡æ◊ËÕ„Àâª√‘¡“≥·≈–§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ ®÷ß§«√

‰¥â¡’°“√‡ √‘¡‚ª√µ’π®“°·À≈àß Õ◊Ëπ Ê ´÷Ëß¡’ª√‘¡“≥

°√¥Õ–¡‘‚π‰≈´’π·≈–∑√‘æ‚µ‡øπ Ÿß ‰¥â·°à ‚ª√µ’π

®“°‡π◊ÈÕ —µ«å π¡«—« ·≈–∂—Ë«µà“ß Ê ∑”„Àâ¡’§«“¡

 ¡¥ÿ≈¬å„π§ÿ≥¿“æ¢Õß‚ª√µ’π‡æ‘Ë¡¢÷Èπ (Jansen, 1974)

πÕ°®“°¢â“«‚æ¥À«“π®–„™â∫√‘‚¿§°—πÕ¬à“ß·æ√à

À≈“¬‚¥¬°“√µâ¡·≈–√—∫ª√–∑“π∑—ÈßΩí°‚¥¬µ√ß·≈â«

∑“ß¥â“πÕÿµ “À°√√¡π—Èπ¢â“«‚æ¥À«“π´÷Ëß¡’‡¡≈Á¥‡ªìπ

 ’‡À≈◊Õß ‡°Á∫‡°’Ë¬«„π√–¬–∑’Ë¬—ßÕàÕπÕ¬Ÿà À√◊Õ‡√’¬°«à“

√–¬–πÈ”π¡¡’Õ“¬ÿª√–¡“≥ 60 «—π ‡ªìπæ◊™º—°∑’Ë ”§—≠

„π°“√‡°Á∫∂πÕ¡√—°…“‚¥¬°“√∫√√®ÿ°√–ªÜÕß ·™à·¢Áß

·≈–µ“°·Àâß „π°“√·™à·¢Áßπ—ÈπÕ“®®–·™à·¢Áß‡ªìπ

·∫∫‡¡≈Á¥¢â“«‚æ¥≈â«πÀ√◊Õ·™à·¢Áß∑—ÈßΩí°·≈–∑”‡¡≈Á¥

¢â“«‚æ¥„ππÈ”‡°≈◊Õ∫√√®ÿ°√–ªÜÕß Õÿµ “À°√√¡°“√

º≈‘µ¢â“«‚æ¥∑—ÈßΩí°·™à·¢Áß„π‡™‘ßæ“≥‘™¬å‰¥â¡’°“√

¥”‡π‘π°“√§√—Èß·√°‚¥¬ Birdseye Frosted Food „πªï

1931 ·≈–Õÿµ “À°√√¡∑“ß¥â“ππ’È‰¥â‡®√‘≠°â“«Àπâ“¡“

‚¥¬ American Frozen Food Institute ¡’√“¬ß“π«à“

 À√—∞Õ‡¡√‘°“‰¥âº≈‘µ¢â“«‚æ¥∑—ÈßΩí°·™à·¢Áß‡ªìπ

ª√‘¡“≥∂÷ß 157 ≈â“π°‘‚≈°√—¡„πªï 1988 ·≈–‡¡≈Á¥

¢â“«‚æ¥·™à·¢Áß 192 ≈â“π°‘‚≈°√—¡„πªï‡¥’¬«°—π  à«π

‡¡≈Á¥¢â“«‚æ¥À«“π∫√√®ÿ°√–ªÜÕß‰¥â¡’°“√º≈‘µ∂÷ß 51

≈â“π À’∫ ¡“µ√∞“π (24 x No. 303 cans) „πªï 1988

¡≈√—∞∑’Ë ”§—≠„π°“√º≈‘µ‡¡≈Á¥¢â“«‚æ¥À«“π∫√√®ÿ

°√–ªÜÕß„π À√—∞Õ‡¡√‘°“ ‰¥â·°à Illinoise, Minnesota,

Wisconsin, Indiana, Iowa, Maine, Maryland, New

York, Oregon, Washington, ·≈– Michigan

πÕ°®“°π’È¬—ß‰¥âº≈‘µ cream style corn Õ’°¥â«¬ ´÷Ëß

¢â“«‚æ¥À«“πΩí° ¥∑—Èß‡ª≈◊Õ°Àπ—° 2.3 °‘‚≈°√—¡ ®–

„Àâ‡¡≈Á¥¢â“«‚æ¥À«“πÀπ—° 0.5 °‘‚≈°√—¡ (Luh and

Kean, 1988; Luh and Lorenzo, 1988; Luh, 1992).
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ªí®®ÿ∫—ππ’Èª√–‡∑»‰∑¬‰¥âº≈‘µ¢â“«‚æ¥À«“π‰¥â

„πª√‘¡“≥¡“° ´÷ËßπÕ°®“°®–„™â∫√‘‚¿§‚¥¬µ√ß‚¥¬

µâ¡∑—ÈßΩí°·≈–∫√‘‚¿§„π√Ÿª‡ªìπ¢π¡À«“π·≈â« ¬—ß¡’

º≈‘µ¿—≥±å„π√–¥—∫Õÿµ “À°√√¡‰¥â·°à ‡¡≈Á¥¢â“«‚æ¥

À«“π„ππÈ”‡°≈◊Õ∫√√®ÿ°√–ªÜÕß·≈– cream style corn

´÷Ëß “¡“√∂®”Àπà“¬‡æ◊ËÕ°“√∫√‘‚¿§¿“¬„πª√–‡∑»

·≈– àß®”Àπà“¬‡ªìπ ‘π§â“ÕÕ°‰ª¬—ßµà“ßª√–‡∑»‡ªìπ

ª√‘¡“≥¡“° ·≈–º≈®“°Õÿµ “À°√√¡∑“ß¥â“ππ’È®–

∑”„Àâ¡’´—ß¢â“«‚æ¥‡À≈◊Õ∑‘Èß‰ª‚¥¬‡ª≈à“ª√–‚¬™πå‡ªìπ

ª√‘¡“≥¡“° πÕ°®“°®–„™â‡ªìπÕ“À“√ —µ«å·≈â« ¥—ß

π—Èπ®ÿ¥ª√– ß§å„π°“√∑”°“√«‘®—¬‡æ◊ËÕ»÷°…“‡∑§‚π‚≈¬’

∑’Ë ‡À¡“– ¡„π°“√º≈‘µ‡ªìπ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∑’Ë¡’

§ÿ≥§à“∑“ß‚¿™π“°“√ ÷́Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

·≈–¡’√“§“∂Ÿ° ®“°‡¡≈Á¥¢â“«‚æ¥À«“π·≈–´—ß¢â“«

‚æ¥À«“π ‡¡≈Á¥¢â“«‚æ¥À«“πµâÕß‡ªìπ‡¡≈Á¥¢â“«‚æ¥

 ¥„π√–¬–πÈ”π¡ ( ¡™“¬, 2523) ´÷Ëß®–‡ªìπ°“√‡æ‘Ë¡

¡Ÿ≈§à“¢Õß‡¡≈Á¥¢â“«‚æ¥À«“π·≈–´—ß¢â“«‚æ¥À«“π

„Àâ¡’¡Ÿ≈§à“ Ÿß¢÷Èπ´÷Ëß‡ªìπ°“√„™âª√–‚¬™πå®“°‡¡≈Á¥¢â“«

‚æ¥À«“π·≈–´—ß¢â“«‚æ¥À«“π‰¥â°«â“ß¢«“ß¬‘Ëß¢÷Èπ

·≈–º≈ß“π«‘®—¬π’È®–‰¥â∂à“¬∑Õ¥‡∑§‚π‚≈¬’„Àâ‡¢â“ Ÿà

‚√ßß“πÕÿµ “À°√√¡ °“√∑”º≈‘µ¿—≥±å®“°¢â“«‚æ¥

À«“πΩí° ¥„πÕπ“§µ¡’º≈∑”„Àâª√–™“™π‰∑¬‰¥â¡’

‚Õ°“ ∫√‘‚¿§‡§√◊ËÕß¥◊Ë¡¥—ß°≈à“« ÷́Ëß®–‡ªìπº≈¥’µàÕ

 ÿ¢¿“æ¢Õßª√–™“™π‰∑¬„π∑ÿ°√–¥—∫Õ“¬ÿ‡ªìπ à«π√«¡

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡‡¡≈Á¥¢â“«‚æ¥ (corn kernel) ®“°¢â“«

‚æ¥À«“π∑—ÈßΩí°

π”‡Õ“¢â“«‚æ¥À«“π∑—ÈßΩí°Àπ—°§√—Èß≈– 100 °°.

√«¡ 3 §√—Èß ¡“µ—¥À—«∑â“¬·≈â«π”‡¢â“‡§√◊ËÕß·¬°‡ª≈◊Õ°

(husk) ÕÕ° π”‡Õ“Ωí°¢â“«‚æ¥À«“π∑’Ë·¬°‡Õ“‡ª≈◊Õ°

·≈–‰À¡ÕÕ°·≈â«¡“≈â“ßπÈ” 2-3 §√—Èß®π –Õ“¥∑”„Àâ

 –‡¥Á¥πÈ”·≈–π”‡¢â“‡§√◊ËÕß‡Õ“‡¡≈Á¥¢â“«‚æ¥ÕÕ° ºà“π

‡¡≈Á¥¢â“«‚æ¥‰ª∫πµ–·°√ß (vibro screen separator)

∑’Ë‡ªìπ√Ÿ„Àâ‡¡≈Á¥¢â“«‚æ¥∑’Ë¡’§ÿ≥¿“æ¥’≈Õ¥ºà“π‰¥â´÷Ëß

µ–·°√ß®–‡¢¬à“ —ËπÕ¬Ÿàµ≈Õ¥‡«≈“‡æ◊ËÕ·¬°‡Õ“´—ß¢â“«

‚æ¥∑’Ëµ‘¥Õ¬Ÿà°—∫‡¡≈Á¥ÕÕ°‰ª·≈–·¬°‡Õ“‡¡≈Á¥∑’Ë‡ ’¬

ÕÕ°‰ª ®“°π—Èπ‡¡≈Á¥¢â“«‚æ¥®–ºà“π “¬æ“π‰ª¬—ß

‡§√◊ËÕß·¬°‡Õ“Àπ«¥¢â“«‚æ¥∑’ËÀ≈ß‡À≈◊ÕÕ¬ŸàÕÕ°‰ª

‚¥¬°“√„™â√–∫∫·¬°Àπ«¥ ¢â“«‚æ¥ÕÕ°¥â«¬°√–· 

≈¡À¡ÿπ«π (cyclone separator) π”‡¡≈Á¥¢â“«‚æ¥

À«“π¡“≈â“ßπÈ”„Àâ –Õ“¥ 3 §√—Èß ·≈â«∑”„Àâ –‡¥Á¥πÈ”

∫πµ–·°√ß ·µπ‡≈  ∫√√®ÿ„π∂ÿß‚æ≈’‡Õ∑∏‘≈’πºπ÷°

·πàπ ‡°Á∫‰«â„πµŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 3° - 5° ́  (37.4° - 41.0°

ø)

2. °“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥®“°‡¡≈Á¥¢â“«‚æ¥À«“π

·≈–´—ß¢â“«‚æ¥À«“π

2.1 ‡µ√’¬¡‡¡≈Á¥¢â“«‚æ¥À«“π

π”‡¡≈Á¥¢â“«‚æ¥À«“πÀπ—° 16.60, 10.00, 7.14,

5.55, 4.54 ·≈– 3.84 °°. µ“¡≈”¥—∫ ¡“·¬°„ à∂ÿßºâ“

¢“«∫“ß·≈â«≈«°„ππÈ”‡¥◊Õ¥∑’Ë 100° ´ (212° ø) ‡ªìπ

‡«≈“ 10 π“∑’ ∑”„Àâ‡¬Áπ„ππÈ”∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß (30° ´

À√◊Õ 86° ø) ·≈â«∑”„Àâ –‡¥Á¥πÈ”∫πµ–·°√ß ·µπ

‡≈ 

2.2 ‡µ√’¬¡πÈ”´—ß¢â“«‚æ¥

π”´—ß¢â“«‚æ¥∑’Ë‰¥â®“°°“√·¬°‡Õ“‡¡≈Á¥¢â“«‚æ¥

À«“πÕÕ°·≈â« 6 ™ÿ¥ Àπ—°™ÿ¥≈– 50 °°. ¡“ —∫‡ªìπ

∑àÕπ —Èπ Ê ¢π“¥§«“¡¬“«ª√–¡“≥ 2 π‘È«·≈â« ¡“

·¬°≈â“ßπÈ” 3 §√—Èß„Àâ –Õ“¥∑”„Àâ –‡¥Á¥πÈ”∫πµ–·°

√ß ·µπ‡≈  µâ¡„π steam jacketted kettle ‚¥¬ „ à

πÈ”„Àâ∑à«¡´—ß¢â“«‚æ¥ „™â‡«≈“„π°“√µâ¡∑’ËÕÿ≥À¿Ÿ¡‘ 100°

´ (212° ø) 30 π“∑’ ·≈â«°√Õß¥â«¬ºâ“¢“«∫“ßµ“∂’Ë ‰¥â

πÈ”´—ß¢â“«‚æ¥Àπ—° 50 °°. ®”π«π 6 ™ÿ¥ √«¡ 300 °°.

®“°¢â“«‚æ¥À«“π∑—ÈßΩí° 1,184.4 °°.
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2.3 °“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

π”‡¡≈Á¥¢â“«‚æ¥À«“π®“°¢âÕ 2.1 Àπ—° 16.60,

10.00, 7.14, 6.55, 4.54 ·≈– 3.84 °°. µ“¡≈”¥—∫

¡“·¬°µ’ªÉπ°—∫πÈ”´—ß¢â“«‚æ¥ 50 °°. ®“°¢âÕ 2.2

‚¥¬„™â‡§√◊ËÕßµ’ªÉπ (Waring blender) ·≈â«µâ¡ à«π

º ¡∑—ÈßÀ¡¥„πÀ¡âÕÀÿßµâ¡‰ÕπÈ” (steam jacketted ket-

tle) „Àâ‡¥◊Õ¥‡ªìπ‡«≈“ 5 π“∑’ æ√âÕ¡°—∫°«π¥â«¬æ“¬

‰¡âÕ¬Ÿà‡ ¡Õµ≈Õ¥‡«≈“·≈â«°√Õß§√—Èß∑’Ë 1 ¥â«¬ºâ“¢“«

∫“ßµ“∂’Ë 2 ™—Èπ ·≈–°√Õß§√—Èß∑’Ë 2 ¥â«¬ºâ“‰π≈àÕπ

™π‘¥≈–‡Õ’¬¥ ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 1 - 6  Ÿµ√≈–

50 °°. ‡µ‘¡πÈ”µ“≈∑√“¬≈ß‰ª„π Ÿµ√∑’Ë 1 - 6 „π

ª√‘¡“≥ 6.05, 5.20, 3.75, 2.30, 1.15 ·≈– 0.00 °°.

µ“¡≈”¥—∫ „Àâ‰¥âª√‘¡“≥ total soluble solid ‡∑à“°—∫ 13o

Brix „π·µà≈– Ÿµ√«—¥‚¥¬„™â‡§√◊ËÕß refractometer µâ¡

„Àâ‡¥◊Õ¥∑’ËÕÿ≥À¿Ÿ¡‘ 100° ´ æ√âÕ¡°«πÕ¬Ÿà‡ ¡Õ‡ªìπ

‡«≈“ 1-2 π“∑’ ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ 6  Ÿµ√ ( Ÿµ√∑’Ë 1-

6) Àπ—° 56.05, 55.20, 53.75, 52.30, 51.15 ·≈– 50 °°.

µ“¡≈”¥—∫

2.4 °“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–

ªÜÕß

π”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥®“°¢âÕ 2.3 ®”π«π 6  Ÿµ√

( Ÿµ√∑’Ë 1-6) ¡“∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡°Õ√å¢π“¥

20 ÕÕπ´å (∑’Ë –Õ“¥·≈–¶à“‡™◊ÈÕ·≈â«‚¥¬Õ∫‰ÕπÈ”

ª√–¡“≥ 15 π“∑’) ‚¥¬∫√√®ÿ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥„π

¢≥–√âÕπ≈ß„π°√–ªÜÕß„Àâ¡’™àÕß«à“ß‡Àπ◊ÕÕ“À“√ (head

space) Õ¬Ÿà„π™à«ß 1/4 - 3/8 π‘È« ·≈â«ºà“π‡§√◊ËÕß‰≈à

Õ“°“» (continuous line exhuaster) ‡ªìπ‡«≈“ 5 - 6 π“∑’

«—¥Õÿ≥À¿Ÿ¡‘°àÕπ‰≈àÕ“°“»‡∑à“°—∫ 71.1° - 76.7° ´

(160° - 170° ø) ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë®ÿ¥°÷Ëß°≈“ß°√–ªÜÕß

(cold spot) À≈—ß‰≈àÕ“°“»‡∑à“°—∫ 87.8° - 93.3° ́  (190°

- 200° ø) ́ ÷Ëß®–µâÕß‰¡àµË”°«à“ 73.9° ́  (165° ø) ·≈â«

ºπ÷°Ω“‚¥¬„™â‡§√◊ËÕßªî¥Ω“°√–ªÜÕß (seaming machine)

·≈–¶à“‡™◊ÈÕ„πÀ¡âÕ¶à“‡™◊ÈÕ (retort) ‚¥¬„™â‰ÕπÈ”∑’ËÕÿ≥À¿Ÿ¡‘

121.1° ́  (250° ø) §«“¡¥—π‰ÕπÈ” 15 ªÕπ¥å µàÕ µ“√“ß

π‘È« ‡ªìπ‡«≈“ 20 π“∑’ ·≈â«∑”„Àâ‡¬Áπ≈ß„ππÈ”∑’Ë∂à“¬‡∑

‰¥â‡ªìπ‡«≈“ 10 π“∑’ À√◊Õ®π°√–∑—ËßÕÿ≥À¿Ÿ¡‘¢Õß

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß‡¬Áπ≈ß∑’ËÕÿ≥À¿Ÿ¡‘ 40°

- 45° ́  (104° - 113° ø) ∑”§«“¡ –Õ“¥¿“¬πÕ°°√–

ªÜÕß‚¥¬≈â“ß¥â«¬πÈ”·≈–‡™Á¥°√–ªÜÕß„Àâ·Àâß ·≈â«ªî¥

©≈“° ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 1-6 ∫√√®ÿ°√–ªÜÕß

 Ÿµ√≈– 100 °√–ªÜÕß ·≈â«∫√√®ÿ≈ß„π°≈àÕß°√–¥“…

‡°Á∫‰«â„πÀâÕß‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 3° - 5° ́  (37.4° - 41.0°

ø)

π”‡¡≈Á¥¢â“«‚æ¥À«“π ́ —ß¢â“«‚æ¥ ·≈–π¡«—«

ºß (whole milk powder) ‰ªÀ“Õß§åª√–°Õ∫∑“ß

‡§¡’«‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√¢Õß ∂“∫—π§âπ§«â“

·≈–æ—≤π“º≈‘µ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å

µ“¡«‘∏’¢Õß A.O.A.C (1984) ·≈–π”‡Õ“‡¡≈Á¥¢â“«

‚æ¥À«“π·≈–π¡«—«ºß‰ªÀ“ª√‘¡“≥¢Õß°√¥Õ–¡‘‚π

∑’Ë®”‡ªìπµàÕ√à“ß°“¬«‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√°Õß

«‘∑¬“»“ µ√å™’«¿“æ °√¡«‘∑¬“»“ µ√å∫√‘°“√

°√–∑√«ß«‘∑¬“»“ µ√å‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡

3. °“√∑¥ Õ∫°“√¬Õ¡√—∫‚¥¬ª√– “∑ —¡º— 

(organoleptic evaluation) ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

∫√√®ÿ°√–ªÜÕß

π”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß∑—Èß 6  Ÿµ√

®“°ÀâÕß‡¬Áπ´÷Ëß‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 3° - 5° ́  (37.4° - 41.0°

ø) ¡“∑¥ Õ∫§«“¡™Õ∫„π°“√∫√‘‚¿§∑“ßª√– “∑

 —¡º— µàÕ≈—°…≥–ª√“°Æµà“ß Ê „π‡√◊ËÕß ’ °≈‘Ëπ√ 

‡π◊ÈÕ —¡º—  ·≈–§«“¡™Õ∫„π°“√∫√‘‚¿§‚¥¬„™âºŸâ™‘¡ 15

§π ´÷Ëß‡ªìππ—°«‘®—¬¢Õß ∂“∫—π§âπ§«â“·≈–æ—≤π“

º≈‘µ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ·≈â«„Àâ

§–·ππ§«“¡™Õ∫¥â«¬«‘∏’ Hedonic scale §◊Õ 9 =

™Õ∫¡“°∑’Ë ÿ¥ ·≈–§–·ππ 1 = ‰¡à™Õ∫∑’Ë ÿ¥ ·≈–

À“§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘‚¥¬„™â

ANOVA ·≈– DMRT (Duncanûs new multiple range

test) ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95



435«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 3

4. °“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡

‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë‰¥â√—∫°“√¬Õ¡√—∫

®“°ºŸâ™‘¡„π‡°≥±å¥’∑’Ë ÿ¥‚¥¬„™â«‘∏’°“√‡™àπ‡¥’¬«°—π°—∫¢âÕ

2.3 ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë¬Õ¡√—∫∑’Ë¬—ß‰¡à‰¥â‡µ‘¡

πÈ”µ“≈∑√“¬‡∑à“°—∫ 169.5 °°. ·≈â«·∫àßÕÕ°‡ªìπ 6

 à«π Ê ≈– 28.25 °°. ‚¥¬ à«π∑’Ë 1 ‰¡à‡µ‘¡π¡«—«ºß

 ”À√—∫Õ’° 5  à«π §◊Õ  à«π∑’Ë 2-6 ‡µ‘¡π¡«—«ºß≈ß

‰ª„πª√‘¡“≥ 0.56, 1.12, 1.68, 2.24 ·≈– 2.80 °°.

µàÕ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥Àπ—° 27.44, 26.88, 26.32, 25.76

·≈– 25.20 °°. µ“¡≈”¥—∫ π” à«πº ¡ à«π∑’Ë 2-6

¡“·¬°µ’ªÉπ„π‡§√◊ËÕßµ’ªÉπ (waring blender) ‡ªìπ‡«≈“

3 π“∑’ ‡æ◊ËÕ„Àâ à«πº ¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π ‰¥â à«π

º ¡ à«π∑’Ë 2-6 Àπ—° à«π≈– 28 °°. ·≈–ª√—∫πÈ”

Àπ—° à«πº ¡ à«π∑’Ë 1 ‡∑à“°—∫ 28 °°. π” à«πº ¡

 à«π∑’Ë 1-6 ¡“‡µ‘¡πÈ”µ“≈∑√“¬≈ß‰ª„πª√‘¡“≥ 3.39,

2.91, 2.10, 1.29, 0.64 ·≈– 0.0 °°. µ“¡≈”¥—∫‰¥â total

soluble solid ‡∑à“°—∫ 13° Brix ·≈â«µâ¡ à«πº ¡

∑—ÈßÀ¡¥„Àâ‡¥◊Õ¥∑’ËÕÿ≥À¿Ÿ¡‘ 100° ´ ‡ªìπ‡«≈“ 2-3 π“∑’

æ√âÕ¡°—∫°«π¥â«¬æ“¬‰¡âµ≈Õ¥‡«≈“ ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ à«π∑’Ë 1 ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8, 9, 10

·≈– 11 µ“¡≈”¥—∫ ́ ÷Ëß¡’ Total soluble solid ‡∑à“°—∫ 13°

Brix

5. °“√‡µ√’¬¡‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡∫√√®ÿ°√–ªÜÕß

π”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√

∑’Ë 7-11 ®“°¢âÕ 4 ¡“∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å

¢π“¥ 20 ÕÕπ´å ‚¥¬«‘∏’°“√∑”‡™àπ‡¥’¬«°—π°—∫¢âÕ 2.4

‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

º ¡∫√√®ÿ°√–ªÜÕß Ÿµ√∑’Ë 7-11 Õ¬à“ß≈– 50 °√–ªÜÕß

·≈â«∫√√®ÿ„π°≈àÕß°√–¥“…‡°Á∫‰«â„πÀâÕß‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘

3° - 5° ´ (37.4° - 41.0° ø)

π”‡Õ“‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß ‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7-11 ∫√√®ÿ°√–ªÜÕß ®“°ÀâÕß

‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 3° - 5° ́  (37.4° - 41.0° ø) ¡“∑¥ Õ∫

§«“¡™Õ∫„π°“√∫√‘‚¿§∑“ßª√– “∑ —¡º— µàÕ

≈—°…≥–ª√“°Øµà“ß Ê ‡™àπ‡¥’¬«°—∫¢âÕ 3 ‚¥¬„™âºŸâ™‘¡

÷́Ë ß ‡ªìππ—°«‘ ®— ¬¢Õß ∂“∫—π§âπ§«â “·≈–æ—≤π“

º≈‘µ¿—≥±åÕ“À“√ ¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ®”π«π

15 §π

6. °“√À“‡«≈“„π°“√¶à“‡™◊ÈÕ·≈–§à“ Fo

π”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß ·≈–‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥º ¡∫√√®ÿ°√–ªÜÕß Ÿµ√∑’Ë¬Õ¡√—∫®“°¢âÕ 5

¡“À“‡«≈“„π°“√¶à“‡™◊ÈÕ·≈–À“§à“ Fo ‚¥¬‡µ√’¬¡‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥ ·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡‚¥¬«‘∏’°“√

‡™àπ‡¥’¬«°—π°—∫¢âÕ 2, 4 ·≈– 5 ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡  Ÿµ√∑’Ë¬Õ¡√—∫„π°“√

∫√‘‚¿§¥’∑’Ë ÿ¥Õ¬à“ß≈– 32 °°. ∫√√®ÿ√âÕπ≈ß„π°√–

ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å ¢π“¥ 20.0 ÕÕπ´å, 15.0 ÕÕπ´å,

·≈– 5.5 ÕÕπ´å ‚¥¬„™â«‘∏’°“√‡™àπ‡¥’¬«°—π°—∫¢âÕ 2.4

‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡  Ÿµ√∑’Ë

¬Õ¡√—∫∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 20.0 ÕÕπ´å

15.0 ÕÕπ´å ·≈– 5.5 ÕÕπ´å µ“¡≈”¥—∫ „π°√–ªÜÕß

¢π“¥µà“ß Ê ¥—ß°≈à“«Õ¬à“ß≈– 28 °√–ªÜÕß ·≈–π”

‰ªÀ“‡«≈“„π°“√¶à“‡™◊ÈÕ·≈–§à“ Fo „πÀ¡âÕ¶à“‡™◊ÈÕ‚¥¬

„™âµ—«Õ¬à“ß≈– 6 °√–ªÜÕß ·≈–µ”·Àπàß Thermocouple

Õ¬Ÿà∑’Ë√–¥—∫ 3 ´¡. ‡Àπ◊Õ°âπ°√–ªÜÕß«—¥Õÿ≥À¿Ÿ¡‘‡√‘Ë¡

µâπ∑’Ë®ÿ¥ cold spot ¢Õß‡§√◊ËÕß¥◊Ë¡∫√√®ÿ°√–ªÜÕß‡∑à“°—∫

65° ´ (149° ø) „™âÕÿ≥À¿Ÿ¡‘¶à“‡™◊ÈÕ∑’Ë 121.1° ´ (250°

ø) ·≈–§”π«≥À“§à“ Fo µ“¡«‘∏’ general method ‚¥¬

„™â‡§√◊ËÕß temperature microprocessor CMC 821°

¬’ËÀâÕ Ellab-Copenhagen À≈—ß®“°‰¥â‡«≈“¶à“‡™◊ÈÕ‡ªìπ

π“∑’·≈–§à“ Fo ‡ªìππ“∑’·≈â«∑”„Àâ°√–ªÜÕß‡¬Áπ≈ß‚¥¬

„™âÀ≈—°°“√‡™àπ‡¥’¬«°—∫¢âÕ 2.4 ¥—ß°≈à“«¡“·≈â«®π∂÷ß

¢—Èπªî¥©≈“° ∫√√®ÿ°≈àÕß°√–¥“…·≈–‡°Á∫‰«â∑’Ë

Õÿ≥À¿Ÿ¡‘ÀâÕß (30° ´ À√◊Õ 86° ø)

π”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡

∫√√®ÿ°√–ªÜÕß®“°¢âÕ 6 ¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß



436 «. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 3

®ÿ≈‘π∑√’¬å ‰¥â·°à total plate count, flat sour spoilage,

putrefactive anaerobes, thermophilic anaerobes ·≈–

sulfide spoilage «‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√∑“ß

®ÿ≈‘π∑√’¬å¢Õß ∂“∫—π§âπ§«â“·≈–æ—≤π“º≈‘µ¿—≥±åÕ“À“√

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å µ“¡«‘∏’¢Õß Denny and

Corlett (1992) ·≈–Õß§åª√–°Õ∫∑“ß‡§¡’ «‘‡§√“–Àå

‡™àπ‡¥’¬«°—∫¢âÕ 2.4 ª√‘¡“≥‰«µ“¡‘π·≈–·√à∏“µÿµà“ß Ê

«‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√¢Õß°Õß«‘∑¬“»“ µ√å™’«¿“æ

°√¡«‘∑¬“»“ µ√å∫√‘°“√ °√–∑√«ß«‘∑¬“»“ µ√å

‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ·≈–ª√‘¡“≥°√¥Õ–¡‘‚π∑’Ë

®”‡ªìπµàÕ√à“ß°“¬ «‘‡§√“–Àå‚¥¬ÀâÕßªØ‘∫—µ‘°“√

¢Õß°Õß‚¿™π“°“√ °√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢

º≈·≈–«‘®“√≥å

ª√‘¡“≥¢Õß‡¡≈Á¥¢â“«‚æ¥À«“π·≈–´—ß¢â“«‚æ¥

‡∑à“°—∫√âÕ¬≈– 35.00 ·≈– 25.33 ‚¥¬πÈ”Àπ—°¢Õß¢â“«

‚æ¥À«“π∑—Èß‡ª≈◊Õ° (Table 1) ª√‘¡“≥‚ª√µ’π¢Õß

‡¡≈Á¥¢â“«‚æ¥À«“π ´—ß¢â“«‚æ¥·≈–π¡«—«ºß‡∑à“°—∫

√âÕ¬≈– 17.28, 4.62, ·≈– 26.27 ‚¥¬πÈ”Àπ—°·Àâß

µ“¡≈”¥—∫ ª√‘¡“≥‰¢¡—π‡∑à“°—∫√âÕ¬≈– 5.92, 0.41,

·≈– 22.70 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 2)

§ÿ≥¿“æ‚ª√µ’π¢Õß‡¡≈Á¥¢â“«‚æ¥À«“π¢“¥°√¥Õ–¡‘

‚π∑’Ë®”‡ªìπµàÕ√à“ß°“¬ ‰¥â·°à ‰≈´’π ·≈–∑√‘æ‚µ‡øπ

‚¥¬¡’ chemical score ‡∑à“°—∫√âÕ¬≈– 53 ·≈– 60

Table 1 The composition of sweet corn on percent by weight.

Composition Experiment number

(% by weight) 1 2 3 Average

Sweet corn 100 100 100 100

Dehusked sweet corn 75 75 74 75

Husk with silk 25 26 24 25

Corn kernel 35 36 34 35

Cob 25 27 24 25.33

Table 2 Chemical composition of various composition of sweet corn and whole milk powder.

Chemical composition Corn kernel Cob Whole milk powder

(% Dry weight)

Moisture 77.02 72.96 5.82

Fat 5.92 0.41 22.70

Protein 17.28 4.62 26.27

Ash 3.18 2.15 5.61

Crude fiber 7.22 31.36 0.00

Carbohydrate 66.40 61.46 45.42

Energy, cal/100 g 388 268 491



437«. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 3

µ“¡≈”¥—∫ „π¢≥–∑’Ë¢Õßπ¡«—«ºß‡∑à“°—∫√âÕ¬≈– 109

·≈– 150 µ“¡≈”¥—∫ ´÷Ëß‰¡à¢“¥°√¥Õ–¡‘‚π∑’Ë®”‡ªìπ

µàÕ√à“ß°“¬∑—Èß 2 ™π‘¥ ¥—ß°≈à“« (Table 3) ¥—ßπ—Èπ°“√

‡ √‘¡§ÿ≥¿“æ‚ª√µ’π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥¥â«¬π¡«—«

ºß∑’Ë¡’‚ª√µ’π ¡∫Ÿ√≥å®–∑”„Àâ§ÿ≥¿“æ‚ª√µ’π¢Õß

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡¥’¢÷Èπ

Õß§åª√–°Õ∫¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 1-6

÷́Ëß‡µ√’¬¡®“°‡¡≈Á¥¢â“«‚æ¥À«“πµàÕπÈ”´—ß¢â“«‚æ¥

„πÕ—µ√“ à«π 1:3, 1:5, 1:7, 1:9, ·≈– 1:11 ‚¥¬πÈ”Àπ—°

‰¥â· ¥ß‰«â„π Table 4 º≈°“√∑¥ Õ∫‚¥¬ª√– “∑

 —¡º— µàÕ≈—°…≥–µà“ß Ê ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ ∑—Èß 6

 Ÿµ√ ( Ÿµ√∑’Ë 1-6) ∫√√®ÿ°√–ªÜÕß„π‡√◊ËÕß ’ °≈‘Ëπ√ 

‡π◊ÈÕ —¡º—  ·≈–°“√¬Õ¡√—∫„π°“√∫√‘‚¿§‰¥â· ¥ß‰«â„π

Table 5 ª√“°Æ«à“‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 1, 2 ·≈– 3

∫√√®ÿ°√–ªÜÕß∑’Ë∑”®“°‡¡≈Á¥¢â“«‚æ¥À«“πµàÕπÈ”´—ß

¢â“«‚æ¥„πÕ—µ√“ à«π 1:3, 1:5 ·≈– 1:7 ‚¥¬πÈ”Àπ—°

µ“¡≈”¥—∫‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§µàÕ≈—°…≥–µà“ß Ê

¥—ß°≈à“«®“°ºŸâ™‘¡·µ°µà“ß®“° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

Table 4 Composition of six formulae of corn beverage.

Corn beverage Corn kernel Cob water extract Total Cane sugar added Total soluble solid

formula (kg) (kg) (kg) (kg) (oBrix)

1 25.0 75.0 100 12.1 13
2 16.7 83.3 100 10.1 13
3 12.5 87.5 100 7.6 13
4 10.0 90.0 100 5.5 13
5 8.3 91.7 100 3.5 13

6 7.1 92.9 100 0.9 13

Table 3 Essential amino acid composition of corn kernel, whole milk powder and FAO/WHO standard.

Essential Amino acid, mg/g of protein of FAO/WHO3

amino acid Corn kernel Whole milk powder

Isoleucine 32 41 40

Leucine 92 85 70

Lysine 29 (53)2 60 (109)1 55

Methionine + cystine 31 31 35

Phenylalanine + Tyrosine 72 89 60

Threonine 31 38 40

Tryptophan 6 (60)2 15 (150)1 10

Valine 38 50 50

1 ( - ) Chemical score in parenthesis  = amino acid content of protein of sample × 100

amino acid content in FAO/WHO standard

2 ( - ) Limiting amino acid with chemical score

3 Source : Food Composition Table for use in East Asia (FAO, 1972)
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‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥∫√√®ÿ°√–ªÜÕß Ÿµ√∑’Ë‡À≈◊Õ (P < 0.05)

‚¥¬¡’§–·ππÕ¬Ÿà„π√–¥—∫™Õ∫ª“π°≈“ß

 à«πª√–°Õ∫¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë

7, 8, 9, 10, ·≈– 11 ∫√√®ÿ°√–ªÜÕß ∑”®“°‡§√◊ËÕß¥◊Ë¡

¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß ÷́Ëß‡ªìπ Ÿµ√∑’Ë

¬Õ¡√—∫‡™àπ‡¥’¬«°—π°—∫ Ÿµ√∑’Ë 1 ·≈– 2 ‚¥¬°“√‡µ‘¡

π¡«—«ºß≈ß‰ª√âÕ¬≈– 2, 4, 6, 8, ·≈– 10 ‚¥¬πÈ”Àπ—°

‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡∫√√®ÿ°√–ªÜÕß Ÿµ√∑’Ë 7, 8, 9,

10, ·≈– 11 µ“¡≈”¥—∫ (Table 6)

º≈°“√∑¥ Õ∫‚¥¬ª√– “∑ —¡º— µàÕ≈—°…≥–

µà“ß Ê ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8, 9, 10, ·≈– 11

∫√√®ÿ°√–ªÜÕß„π‡√◊ËÕß  ’ °≈‘Ëπ√  ‡π◊ÈÕ —¡º—  ·≈–

°“√¬Õ¡√—∫„π°“√∫√‘‚¿§‰¥â· ¥ß‰«â„π Table 7

ª√“°Ø«à“‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈– 9

∫√√®ÿ°√–ªÜÕß ‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§µàÕ

≈—°…≥–µà“ß Ê ¥—ß°≈à“«®“°ºŸâ™‘¡¥’‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡∫√√®ÿ°√–ªÜÕß Ÿµ√∑’Ë‡À≈◊Õ (P <

0.05) ‚¥¬§–·ππ¡’·π«‚πâ¡‰ª∑“ß√–¥—∫™Õ∫ª“π°≈“ß

º≈°“√À“‡«≈“„π°“√¶à“‡™◊ÈÕ ·≈–§à“ Fo ¢Õß

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

º ¡ Ÿµ√∑’Ë 8 ´÷Ëß‡ªìπ Ÿµ√∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

(‡™àπ‡¥’¬«°—π°—∫ Ÿµ√∑’Ë 7 ·≈– 9) ∫√√®ÿ„π°√–ªÜÕß

‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 5.5 ÕÕπ´å, 15.0 ÕÕπ´å, ·≈–

20.0 ÕÕπ´å ∑’ËÕÿ≥À¿Ÿ¡‘‡√‘Ë¡µâπ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

∫√√®ÿ°√–ªÜÕß·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡∫√√®ÿ°√–

Table 6 Composition of corn-milk beverages (formula 7, 8, 9, 10 and 11) compared to corn beverage

formula 3.

Corn-milk beverage Corn beverage Whole milk  Total Cane sugar Total soluble

formula formula 3 (kg) powder (kg) (kg) added (kg) solid (°Brix)

3 100 0 100 12.1 13

7 98 2 100 10.4 13

8 96 4 100 7.5 13

9 94 6 100 4.6 13

10 92 8 100 2.3 13

11 90 10 100 0 13

Table 5 Organoleptic evaluation of six formulae of corn beverage.

Characteristic Corn beverage formula

of corn beverage 1 2 3 4 5 6

Color 7.13a 6.87a 6.80a 6.00b 6.00b 5.93b

Flavor 7.07a 7.00a 6.80ab 6.27c 6.40bc 6.33bc

Texture 7.00ab 7.13a 6.93abc 6.60bc 6.53c 6.33c

Acceptability 7.27a 7.13ab 6.93abc 6.53c 6.73bc 6.53c

The figures on the same row with the same letter are not different (P > 0.05).
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ªÜÕß∑—Èß “¡¢π“¥‡∑à“°—∫ 65° ´ À√◊Õ 149° ø ª√“°Ø

«à“‰¥â‡«≈“„π°“√¶à“‡™◊ÈÕ‡∑à“°—∫ 15, 20, ·≈– 20 π“∑’

µ“¡≈”¥—∫ ‰¥â§à“ Fo ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

∫√√®ÿ°√–ªÜÕß‡∑à“°—∫ 6.7, 7.2 ·≈– 6.6 π“∑’ µ“¡

≈”¥—∫„π¢≥–∑’Ë§à“ Fo ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√

∑’Ë 8 ∫√√®ÿ°√–ªÜÕß‡∑à“°—∫ 6.1, 6.7 ·≈– 5.9 π“∑’

µ“¡≈”¥—∫ (Table 8)

º≈°“√«‘‡§√“–Àå∑“ß®ÿ≈‘π∑√’¬å¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 3 ·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8

∫√√®ÿ°√–ªÜÕß‰¥â· ¥ß‰«â„π Table 9 ª√“°Ø«à“ incu-

bation test ¡’ ¿“æª°µ‘ total plate count ¡’º≈‡ªìπ≈∫

·≈–µ√«®‰¡àæ∫æ«° flat sour spoilage (∑—Èß mesophiles

·≈– thermophiles) putrefactive anaerobes ·≈– sulfide

spoilage

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß ‡∑à“°—∫√âÕ¬≈– 9.30

·≈– 1.10 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ‡∑à“°—∫√âÕ¬≈– 3.22 ·≈–

Table 8 The processing time and Fo of canned corn beverage formula 3 and canned corn-milk beverage

formula 8 pack in three size of lacquer can.

Size of lacquer can Processing time Fo

(oz) (minutes) (minutes)

(1) Canned corn beverage formula 3

5.5 15 6.7

15.0 20 7.2

20.0 20 6.6

(2) Canned corn-milk beverage formula 8

5.5 15 6.1

15.0 20 6.7

20.0 20 5.9

The initial temperature (IT) are 65° C (149° F) and temperature of retort (RT) are 121.1° C (250° F)

Table 7 Organoleptic evaluation of five formulae of canned corn-milk beverages (formula 7, 8, 9, 10

and 11) compared to canned corn beverage formula 3.

Characteristics Canned corn Canned corn-milk beverage formula

beverage formula 3 7 8 9 10 11

Color 5.73b 6.27ab 6.67a 6.67a 6.53a 6.93a

Flavor 6.40ab 6.80a 6.87a 6.47ab 5.67bc 5.40c

Texture 6.27ab 6.73ab 6.80a 7.00a 6.00b 6.00b

Acceptability 6.27b 6.73a 6.80a 6.60a 6.13b 5.47c

The figures on the same row with the same letter are not different (p > 0.05).
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0.14 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ (Table 10)

ª√‘¡“≥‰«µ“¡‘πµà“ß Ê ‰¥â·°à ‡Õ ∫’1 ∫’2

·≈–‰πÕ“´‘π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8

∫√√®ÿ°√–ªÜÕß ´÷Ëß¬Õ¡√—∫„π°“√∫√‘‚¿§¡’ª√‘¡“≥‡æ‘Ë¡

¢÷ÈπÕ¬Ÿà„π™à«ß 1.09 - 1.81 ‡∑à“ ·µà‰«µ“¡‘π´’·≈–Õ‘‚π

´‘∑Õ≈¡’ª√‘¡“≥≈¥≈ß„π™à«ß 0.82 - 0.89 ‡∑à“  à«π·√à

∏“µÿµà“ß Ê ‰¥â·°à ·§≈‡´’Ë¬¡ øÕ øÕ√—  ‚ª·µ ‡´’Ë¬¡

·≈–‡À≈Á°¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ

°√–ªÜÕß¡’ª√‘¡“≥‡æ‘Ë¡¢÷ÈπÕ¬Ÿà„π™à«ß 1.84 - 10.80 ‡∑à“

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ

°√–ªÜÕß ´÷Ëß°“√∑’Ëª√‘¡“≥‚ª√µ’π ‰¢¡—π ‰«µ“¡‘π

·≈–·√à∏“µÿµà“ß Ê ‡æ‘Ë¡¢÷Èπ„π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë

8 ∫√√®ÿ°√–ªÜÕß ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß (Table 11)  “‡Àµÿ‡π◊ËÕß

Table 10 Chemical composition of the accepted canned corn-milk beverage formula 8 compared to

canned corn beverage formula 3.

Chemical composition Canned corn beverage Canned corn- milk

(% Dry weight) formula 3 beverage formula 8

Moisture 85.38 85.49

Fat 0.14 1.1

Protein 3.22 9.3

Ash 1.38 2.9

Crude fiber 1.09 0.69

Carbohydrate 94.17 86.01

Energy, cal/100 g 391 391

Table 9 Microbial determination of canned corn beverage formula 3 and canned corn-milk beverage

formula 8.

Microbial Size of lacquer can

analysis* 5.5 oz 15.0 oz 20.0 oz

Incubation test normal normal normal

Total plate count, cfu/ml none none none

Flat sour spoilage

-  mesophiles not detected not detected not detected

-  thermophiles not detected not detected not detected

Putrefactive anaerobes not detected not detected not detected

Thermophilic anaerobes not detected not detected not detected

Sulfide spoilage not detected not detected not detected

* Analysis of canned corn beverage formula 3 and canned corn-milk beverage formula 8.
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¡“®“°π¡«—«ºß´÷Ëß¡’ª√‘¡“≥‚ª√µ’π ‰¢¡—π ‰«µ“¡‘π

·≈–·√à∏“µÿµà“ß Ê „πª√‘¡“≥ Ÿß∑’Ë‡µ‘¡≈ß‰ª„π‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß §ÿ≥¿“æ‚ª√µ’π

¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß ¡’

§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ‚¥¬¡’§à“ chemical score

¢Õß°√¥Õ–¡‘‚π‰≈ ’́π·≈–∑√‘æ‚µ‡øπ√âÕ¬≈– 113 ·≈–

140 µ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫°√¥Õ–¡‘‚π‰≈´’π

·≈–∑√‘æ‚µ‡øπ¢Õß‚ª√µ’π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√

∑’Ë 3 ∫√√®ÿ°√–ªÜÕß‚¥¬¡’ chemical score √âÕ¬≈– 53

·≈– 60 µ“¡≈”¥—∫ (Table 12) ´÷Ëß¡’ “‡Àµÿ‡π◊ËÕß¡“

®“°°“√‡ √‘¡‚ª√µ’π¥â«¬π¡«—«∑’Ë¡’ª√‘¡“≥°√¥Õ–¡‘‚π

‰≈´’π·≈–∑√‘æ‚µ‡øπ Ÿß≈ß„π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë

3 „πª√‘¡“≥√âÕ¬≈– 4 ‚¥¬πÈ”Àπ—°‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß ∑’Ë¬Õ¡√—∫„π°“√

∫√‘‚¿§‡™àπ‡¥’¬«°—π°—∫‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7

·≈– 9 ∫√√®ÿ°√–ªÜÕß ´÷Ëß‡µ‘¡π¡«—«ºß≈ß‰ª„π‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 „πª√‘¡“≥√âÕ¬≈– 2 ·≈– 6

‚¥¬πÈ”Àπ—°µ“¡≈”¥—∫

≈—°…≥–ª√“°Ø¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

¡’ ’‡À≈◊Õß à«π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈–

9 ´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§ ¡’ ’‡À≈◊Õß§√’¡

 à«π„π‡√◊ËÕß¢Õß°≈‘Ëπ√ π—Èπ ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë

3 „Àâ°≈‘ËπÀÕ¡¢Õß¢â“«‚æ¥·≈–¡’√ À«“π¡—π ´÷Ëß

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈– 9 „Àâ°≈‘Ëπ

¢â“«‚æ¥·≈–¡’°≈‘Ëππ¡«—«‡≈Á°πâÕ¬ ¡’√ À«“π¡—π¡“°

¢÷Èπ‡≈Á°πâÕ¬ „π°√≥’¢Õß‡π◊ÈÕ —¡º— π—Èπ‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 3 ¡’‡π◊ÈÕ‡π’¬π¥◊Ë¡·≈â«≈◊Ëπ§Õ  à«π‡§√◊ËÕß

¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈– 9 ¡’‡π◊ÈÕ‡π’¬π¥◊Ë¡

·≈â«≈◊Ëπ§Õ·µà¡’‡π◊ÈÕ —¡º— ‡¢â¡¢âπ°«à“‡≈Á°πâÕ¬ ´÷Ëß

ª√‘¡“≥¢Õßπ¡«—«ºß∑’Ë‡µ‘¡≈ß‰ª„π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥

 Ÿµ√∑’Ë 3 ‰¥â„πª√‘¡“≥√âÕ¬≈– 2, 4 ·≈– 6 ‚¥¬πÈ”

Àπ—°®–‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈– 9

∫√√®ÿ°√–ªÜÕß´÷Ëß‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§¥’ ‡æ√“–

∂â“‡µ‘¡π¡«—«ºß„πª√‘¡“≥∑’Ë¡“°°«à“√âÕ¬≈– 6 ‚¥¬πÈ”

Àπ—° ∑”„Àâ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡¡’°≈‘Ëπ¢Õßπ¡«—«

¡“°¢÷Èπ·≈–°≈‘ËπÀÕ¡¢Õß¢â“«‚æ¥≈¥≈ß·≈–¡’‡π◊ÈÕ

Table 11 Vitamins and minerals content of canned corn-milk beverage formula 8 as compared to canned

corn beverage formula 3.

Vitamins and minerals Canned corn beverage Canned corn-milk

formula 3 beverage formula 8

Vitamins/100 g dry weight

Vitamin A, IU not found 503.10

Vitamin B1, µg 67.24 121.99

Vitamin B2, µg 730.51 1,035.84

Vitamin C, mg 10.88 9.65

Niacin, µg 2,913.13 3,175.74

Inositol, mg 34.61 28.53

Minerals/100 g dry weight

Calcium, mg 22.44 241.90

Phosphorus, mg 100.55 268.78

Potassium, mg 322.16 593.38

Iron, mg 0.89 3.10
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 —¡º— ∑’Ë¡’§«“¡‡¢â¡¢âπ¡“°‡°‘π‰ª®π°√–∑—Ëß§–·ππ

°“√¬Õ¡√—∫¢ÕßºŸâ™‘¡≈¥≈ß‡√◊ËÕ¬ Ê µ“¡ª√‘¡“≥¢Õß

π¡«—«ºß∑’Ë‡µ‘¡≈ß‰ª

 √ÿª

º≈®“°°“√∑¥≈Õß∑”‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ 6  Ÿµ√

( Ÿµ√∑’Ë 1 - 6) ®“°‡¡≈Á¥¢â“«‚æ¥À«“π·≈–πÈ”´—ß¢â“«

‚æ¥ „πÕ—µ√“ à«πµà“ß Ê ª√“°Ø«à“‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 1, 2 ·≈– 3 ∫√√®ÿ°√–ªÜÕß ‡ªìπ∑’Ë¬Õ¡√—∫

®“°ºŸâ™‘¡  à«π‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈–

9 ∫√√®ÿ°√–ªÜÕß´÷Ëß∑”®“°‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

º ¡π¡«—«ºß√âÕ¬≈– 2, 4 ·≈– 6 ‚¥¬πÈ”Àπ—°µ“¡

≈”¥—∫‡ªìπ∑’Ë¬Õ¡√—∫®“°ºŸâ™‘¡ ‡«≈“„π°“√¶à“‡™◊ÈÕ„π re-

tort ∑’ËÕÿ≥À¿Ÿ¡‘ 121.1° ´ (250° ø) ¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥ Ÿµ√∑’Ë 3 ·≈–‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8

∫√√®ÿ°√–ªÜÕß‡§≈◊Õ∫·≈§‡§Õ√å¢π“¥ 5.5, 15.0 ·≈–

20.0 ÕÕπ´å‡∑à“°—∫ 15, 20 ·≈– 20 π“∑’ µ“¡≈”¥—∫

∑’ËÕÿ≥À¿Ÿ¡‘‡√‘Ë¡µâπ‡∑à“°—∫ 65° ´ (149° ø) º≈°“√

«‘‡§√“–Àå∑“ß®ÿ≈‘π∑√’¬å¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3

·≈– ‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß∑—Èß

3 ¢π“¥ª√“°Ø«à“¡’ ¿“æª°µ‘µ√«®‰¡àæ∫ flat sour

spoilage, putrefactive anaerobes ·≈– sulfide spoilage

ª√‘¡“≥‚ª√µ’π·≈–‰¢¡—π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡

 Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß‡∑à“°—∫√âÕ¬≈– 9.30 ·≈– 1.10

‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫ ‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß¥◊Ë¡

¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß‡∑à“°—∫√âÕ¬≈– 3.22

·≈– 0.14 ‚¥¬πÈ”Àπ—°·Àâßµ“¡≈”¥—∫  à«πª√‘¡“≥

¢Õß‰«µ“¡‘πµà“ß Ê ‰¥â·°à ‡Õ ∫’ 1 ∫’ 2 ·≈–‰πÕ“´‘π

µ≈Õ¥®π·√à∏“µÿµà“ß Ê ‰¥â·°à ·§≈‡´’Ë¬¡ øÕ øÕ√— 

‚ª·µ ‡´’Ë¬¡·≈–‡À≈Á°¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë

8 ∫√√®ÿ°√–ªÜÕß ¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫

‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß §ÿ≥¿“æ

‚ª√µ’π¢Õß‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ

Table 12 Essential amino acid composition of accepted canned corn-milk beverage formula 8 as

compared to canned corn beverage formula 3 and FAO/WHO standard.

Essential Amino acid, mg/g of protein of FAO/WHO3

amino acid Canned corn beverage Canned corn-milk

formula 3 beverage formula 8

Isoleucine 32 36 40

Leucine 73 89 70

Lysine 29 (53)2 62 (113)1 55

Methionine + Cystine 30 31 35

Phenylalanine + Tyrosine 55 73 60

Threonine 30 38 40

Tryptophan 6 (60)2 14 (140)1 10

Valine 36 46 50

1 ( - ) Chemical score in parenthesis   = Amino acid content in protein of beverage × 100

Amino acid content in FAO/WHO standard

2 ( - ) Limiting amino acid with chemical score

3 Source : Food Composition Table for use in East Asia (FAO, 1972)
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°√–ªÜÕß ¡’§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥ Ÿµ√∑’Ë 3 ∫√√®ÿ°√–ªÜÕß ´÷Ëß°“√

∑’Ë‡§√◊ËÕß¥◊Ë¡¢â“«‚æ¥º ¡ Ÿµ√∑’Ë 8 ∫√√®ÿ°√–ªÜÕß ¡’

ª√‘¡“≥‚ª√µ’π ‰¢¡—π ‰«µ“¡‘π ·≈–·√à∏“µÿµà“ß Ê

µ≈Õ¥®π§ÿ≥¿“æ¢Õß‚ª√µ’π¥’¢÷Èπ°Á‡π◊ËÕß¡“®“°°“√

‡ √‘¡‚ª√µ’π¥â«¬π¡«—«ºß∑’Ë¡’ª√‘¡“≥‚ª√µ’π ‰¢¡—π

‰«µ“¡‘π ·≈–·√à∏“µÿµà“ß Ê µ≈Õ¥®πª√‘¡“≥¢Õß°√¥

Õ–¡‘‚π‰≈´’π·≈–∑√‘æ‚µ‡øπÕ¬Ÿà Ÿß ‰¥â‡§√◊ËÕß¥◊Ë¡¢â“«

‚æ¥º ¡ Ÿµ√∑’Ë 7, 8 ·≈– 9 ∫√√®ÿ°√–ªÜÕß ´÷Ëßµà“ß°Á

‡ªìπ∑’Ë¬Õ¡√—∫„π°“√∫√‘‚¿§

§”¢Õ∫§ÿ≥

ºŸâ∑”°“√«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·≈–

æ—≤π“·Ààß¡À“«‘∑¬“≈—¬ ‡°…µ√»“ µ√å∑’Ë „Àâ∑ÿπ

 π—∫ πÿπ„π°“√¥”‡π‘πß“π‚§√ß°“√π’È‰«â ≥ ∑’Ëπ’È¥â«¬

‡Õ° “√Õâ“ßÕ‘ß
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