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Stearin adulteration in refined palm oil crystallization was investigated for industrial separation of

stearin and olein. The important standard properties of olein are the iodine value which must be higher than

55-57, and the cloud point which must be lower than 9ºC. The crystallization temperature is the most im-

portant parameter of the process to obtain the standard olein properties and should not exceed 20ºC. Longer

crystallization time is possibly the cause of lower yields but higher quality. The stearin adulteration at the

ratio of 1:9 leads to higher yields, but the quality of stearin adulteration shows unimportant effects. The

uniformity of heat and mass transfer in the crystallization process are important factors in obtaining higher

yields and quality of olein.
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ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“º≈¢Õß°“√‡µ‘¡ ‡µ’¬√‘π„ππÈ”¡—πª“≈å¡√’‰øπå¢Õß°√–∫«π°“√µ°º≈÷°·¬° ‡µ’¬√‘π

·≈–‚Õ‡≈Õ‘π‡æ◊ËÕª√–‚¬™πå„π°“√º≈‘µ‡™‘ßÕÿµ “À°√√¡ ‚Õ‡≈Õ‘π∑’Ë‰¥âµâÕß¡’§ÿ≥ ¡∫—µ‘ºà“π¡“µ√∞“π∑’ËµâÕß°“√§◊Õ§à“

‰Õ‚Õ¥’π Ÿß°«à“ 55-57 ·≈–®ÿ¥¢ÿàπµË”°«à“ 9
o
C  ®“°°“√∑¥≈Õßæ∫«à“Õÿ≥À¿Ÿ¡‘°“√µ°º≈÷°‡ªìπµ—«·ª√ ”§—≠∑’Ë®–‰¥â

‚Õ‡≈Õ‘πµ“¡¡“µ√∞“π·≈–Õÿ≥À¿Ÿ¡‘∑’Ë„™â®–µâÕß‰¡à‡°‘π 20
o
C ‡«≈“„π°“√µ°º≈÷°∑’Ëπ“π¡“°‡°‘π‰ª®–∑”„Àâº≈‰¥â¢Õß

‚Õ‡≈Õ‘ππâÕ¬≈ß·µà§ÿ≥¿“æ¢Õß‚Õ‡≈Õ‘π®– Ÿß¢÷Èπ ª√‘¡“≥ ‡µ’¬√‘π∑’Ë‡µ‘¡„π —¥ à«π 1:9 ®–‰¥âº≈‰¥â∑’Ë Ÿß¢÷Èπ·≈–§ÿ≥¿“æ

¢Õß ‡µ’¬√‘π∑’Ë‡µ‘¡‰¡à· ¥ßÕ‘∑∏‘æ≈∑’Ë ”§—≠Õ¬à“ß‡¥àπ™—¥ °“√∂à“¬‚Õπ¡«≈ “√·≈–§«“¡√âÕπ∑’Ë ¡Ë”‡ ¡Õ„π°“√µ°º≈÷°

¡’ à«π ”§—≠Õ¬à“ß¡“°µàÕº≈‰¥â·≈–§ÿ≥¿“æ‚Õ‡≈Õ‘π

ª“≈å¡πÈ”¡—π (Elaeis guineensis) ‡ªìπæ◊™‡»√…∞°‘®
 ”§—≠∑“ß¿“§„µâ¢Õßª√–‡∑»‰∑¬ °√–∫«π°“√º≈‘µ‡√‘Ë¡
®“°°“√À’∫º≈ª“≈å¡ ÿ°‡æ◊ËÕ„Àâ‰¥âπÈ”¡—πª“≈å¡¥‘∫ (crude

palm oil: CPO) ·≈â«°≈—Ëπ‡ªìππÈ”¡—πª“≈å¡∫√‘ ÿ∑∏‘ÏÀ√◊Õ
πÈ”¡—πª“≈å¡√’‰øπå (refined palm oil) ®“°π—Èπ®÷ßºà“π
°√–∫«π°“√·¬°≈”¥—∫ à«π (fractionation) ‡æ◊ËÕ·¬°
 ‡µ’¬√‘π (stearin) ́ ÷Ëß‡ªìπ à«πª√–°Õ∫∑’Ë¡’®ÿ¥À≈Õ¡‡À≈« Ÿß
ÕÕ°®“°‚Õ‡≈Õ‘π (olein) ´÷Ëß¡’®ÿ¥À≈Õ¡‡À≈«µË”  ‡µ’¬√‘π
‡ªìπ à«π¢Õß·¢Áß¢ÕßπÈ”¡—πª“≈å¡∑’Ë°àÕµ—«¢÷Èπ‡¡◊ËÕ≈¥Õÿ≥À¿Ÿ¡‘
„ÀâµË”≈ß ‚¥¬¡’ à«πª√–°Õ∫®”π«π¡“°‡ªìπ°√¥‰¢¡—πÕ‘Ë¡µ—«
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°√¥ªí≈¡‘µ‘° (palmitic, C16:0) ‚Õ‡≈Õ‘π
‡ªìπ à«π¢Õß‡À≈«∑’Ë‡À≈◊Õ®“°°“√µ°º≈÷°¢Õß ‡µ’¬√‘π ́ ÷Ëß¡’
 à«πª√–°Õ∫¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« Ÿß°«à“ ‡™àπ °√¥‚Õ‡≈Õ‘°
(oleic, C18:1) ·≈–≈‘‚π‡≈Õ‘° (linoleic, C18:2) (Cor-

nilius, 1973)   ‡µ’¬√‘π∑’Ë·¬°‰¥â “¡“√∂π”‰ªº≈‘µ‡ªìπ
¡“°“√’π,  ∫Ÿà ·≈–º≈‘µ¿—≥±åÕ◊ËπÊ  à«ππÈ”¡—πª“≈å¡‚Õ‡≈Õ‘π
π‘¬¡π”‰ª„™â‡ªìππÈ”¡—π∑Õ¥À√◊Õª√ÿßÕ“À“√‡ªìπÀ≈—°

πÈ”¡—πª“≈å¡‡ªìπ “√Õ‘π∑√’¬åª√–‡¿∑‡Õ ‡µÕ√å (ester)

™π‘¥‰µ√°≈’‡´Õ‰√¥å (triglyceride) ´÷Ëß‡¡◊ËÕ∑”ªØ‘°‘√‘¬“
‰Œ‚¥√‰≈´‘ °—∫‡∫ ·°à√âÕπ®–‰¥â°≈’‡´Õ√—≈ (glycerol) ·≈–
‡°≈◊Õ¢Õß°√¥Õ‘π∑√’¬å   ®“°°“√«‘‡§√“–Àå°√¥‰¢¡—π¢Õß
πÈ”¡—πª“≈å¡æ∫«à“¡’°√¥Õ‘Ë¡µ—« ‡™àπ ‰¡√‘ µ‘° (myristic,

C14:0), ªí≈¡‘µ‘° ·≈– ‡µ’¬√‘° (stearic, C18:0) √«¡ 52%

∑’Ë‡À≈◊Õ‡ªìπ°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« ‡™àπ ‚Õ‡≈Õ‘°, ≈‘‚π‡≈Õ‘° ·≈–
≈‘‚π‡≈π‘° (linolenic, C18:3) (‚§√ß°“√ àß‡ √‘¡Õÿµ “À-
°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á°µ“¡æ√–√“™¥”√‘, 2531)

‡¡◊ËÕæ‘®“√≥“®“°Õß§åª√–°Õ∫¢ÕßπÈ”¡—πª“≈å¡®–
· ¥ß„Àâ‡ÀÁπ«à“‡ªìπ “√º ¡¢Õß‰µ√°≈’‡´Õ‰√¥åÀ≈“¬™π‘¥
·µà‡¡◊ËÕπ”πÈ”¡—πª“≈å¡¡“∑”„Àâ‡¬Áπ≈ß„πÕÿª°√≥å¥‘ø‡øÕ-
‡√π‡™’¬≈ ·°ππ‘ß·§≈Õ√’¡‘‡µÕ√å (differential scanning

calorimeter) ®–· ¥ß°√“ø°“√§“¬§«“¡√âÕπ (exotherm)

∑’Ë·∫àß‰¥âÕ¬à“ß™—¥‡®π 2 ™π‘¥ ¥—ß· ¥ß„π Figure 1 °√“ø
b ·≈–®“° Figure 1 π’È ≈—°…≥–‡™àπ‡¥’¬«°—π¢Õß‡∑Õ√å‚¡-
·°√¡ (thermogram) ®–∂Ÿ°æ∫„π ‡µ’¬√‘π¢ÕßπÈ”¡—πª“≈å¡
‡™àπ°—π ‡æ’¬ß·µà¬Õ¥ (peak) Õÿ≥À¿Ÿ¡‘ Ÿß (high-T) ¢Õß
 ‡µ’¬√‘π®–¡’Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß°«à“¢ÕßπÈ”¡—πª“≈å¡ (°√“ø a)
πÕ°®“°π—Èπ°√“ø c, d ·≈– e ´÷Ëß· ¥ß‡∑Õ√å‚¡·°√¡¢Õß
‚Õ‡≈Õ‘π®–¡’¬Õ¥Õÿ≥À¿Ÿ¡‘ Ÿß∑’ËÕÿ≥À¿Ÿ¡‘„°≈â¬Õ¥Õÿ≥À¿Ÿ¡‘
∑’ËµË”¢ÕßπÈ”¡—πª“≈å¡ ‡∑Õ√å‚¡·°√¡π’È· ¥ß„Àâ‡ÀÁπÕ¬à“ß
™—¥‡®π¢Õß°“√‡°‘¥º≈÷°¢Õß¢Õß·¢Áß∑’Ëµà“ß°—π¢ÕßπÈ”¡—π
ª“≈å¡®”π«π 2 ™π‘¥  πÕ°®“°π—Èπ Ng (1990) ¬—ß‰¥â
· ¥ß°√“ø°“√‡°‘¥π‘«‡§≈’¬ ¢ÕßπÈ”¡—πª“≈å¡·≈– ‡µ’¬√‘π
πÈ”¡—πª“≈å¡‰«â„π Figure 2 °“√·¬°®“°°—π¢Õß°√“ø
· ¥ß¿“«–√Ÿª√à“ßÀ≈“¬·∫∫ (polymorphism) ¢Õßº≈÷°
πÈ”¡—π´÷Ëß∂◊Õ‡ªìπ‡√◊ËÕßª°µ‘ Figure 2 ¬—ß· ¥ßÕ’°«à“ ∑’Ë
Õÿ≥À¿Ÿ¡‘„¥Ê °Áµ“¡ °“√‡°‘¥π‘«‡§≈’¬ ¢Õß ‡µ’¬√‘π®–ßà“¬
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°«à“°“√‡°‘¥π‘«‡§≈’¬ ¢ÕßπÈ”¡—πª“≈å¡ ‡π◊ËÕß®“°„™â‡«≈“
°“√‡Àπ’Ë¬«π” (induction time) ∑’Ë —Èπ°«à“

πÕ°®“°π—Èπ Ng (1990) ¬—ß‰¥â· ¥ß«à“§à“æ≈—ßß“π
‡ √’°àÕ°—¡¡—πµå (activation free energy) ¢Õß°“√‡°‘¥
π‘«‡§≈’¬  (∆G

C
) ¢Õß ‡µ’¬√‘ππÈ”¡—πª“≈å¡¬—ß¡’§à“µË”°«à“

¢ÕßπÈ”¡—πª“≈å¡ ´÷Ëß®– àßº≈„Àâ°“√‡°‘¥π‘«‡§≈’¬ ¢Õßº≈÷°
„π ‡µ’¬√‘π‡°‘¥¢÷Èπßà“¬°«à“

Jacobsberg ·≈– Jacqmain (1977) ‰¥â‡ πÕ«à“
 ¡∫—µ‘‡™‘ß°“¬¿“æ¢Õßº≈÷° ‡™àπ ®ÿ¥À≈Õ¡‡À≈« ‡ ∂’¬√¿“æ
Õ—µ√“°“√‡µ‘∫‚µº≈÷°  Õ◊ËπÊ  ‰¡à‡æ’¬ß·µà®–¢÷ÈπÕ¬Ÿà°—∫Õß§å-
ª√–°Õ∫‡™‘ß‡§¡’¢Õß‰¢¡—π·≈–æ≈—ßß“π§«“¡√âÕπ∑’Ë‡°’Ë¬«¢âÕß
‡∑à“π—Èπ ·µà¬—ß¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥¢Õß‰¢¡—π∑—ÈßÀ¡¥ ·≈–
°√–∫«π°“√∑’Ë¡“¢Õß‰µ√°≈’‡´Õ‰√¥å∑’Ë∑”°“√µ°º≈÷°¥â«¬
°“√µ°º≈÷°À√◊Õ°“√À≈Õ¡‡À≈«¢Õß‰¢¡—π®–‡ªìπ°√–∫«π
°“√Õ¬à“ß´—∫´âÕπ´÷Ëß¢÷Èπ°—∫¿“«–„π‡™‘ßªØ‘∫—µ‘°“√ ¥â“π°“√
∂à“¬‚Õπ¡«≈ §«“¡√âÕπ ·≈–‚¡‡¡πµ—¡ À√◊ÕÕ’°π—¬Àπ÷Ëß§◊Õ
Õÿ≥À¿Ÿ¡‘ §«“¡Àπ◊¥ ·≈–°“√°«π„π√–À«à“ß°“√‡ª≈’Ë¬π

·ª≈ß‡ø Õ’°¥â«¬
¥—ßπ—Èπ°“√‡µ‘¡ ‡µ’¬√‘π‡æ‘Ë¡≈ß‰ª„ππÈ”¡—πª“≈å¡ ®–

‡ªìπ°“√‡ª≈’Ë¬πÕß§åª√–°Õ∫¢ÕßπÈ”¡—πª“≈å¡ ÷́Ëß®– àßº≈
„Àâ°àÕ‡°‘¥π‘«‡§≈’¬ ¢Õßº≈÷°ßà“¬¢÷Èπ ®“°°“√∑’Ë¡’æ≈—ßß“π‡ √’
°àÕ°—¡¡—πµå∑’ËµË”≈ß „™â‡«≈“„π°“√‡Àπ’Ë¬«π”º≈÷°∑’Ë —Èπ≈ß ·≈–
‡√‘Ë¡°“√‡°‘¥º≈÷°∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ

Õÿª°√≥å·≈–«‘∏’∑¥≈Õß

πÈ”¡—πª“≈å¡√’‰øπå (RBD palm oil) ∑’Ë¡’§à“‰Õ‚Õ¥’π
(IV) = 53.84 ·≈–°√¥‰¢¡—πÕ‘ √– (FFA) = 0.05% ∂Ÿ°„™â
„π°“√∑¥≈Õßπ’È ‚¥¬‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“°∫√‘…—∑πÈ”¡—π
æ◊™ ·µπ¥å¥“√å¥ ®”°—¥ ®—ßÀ«—¥ ÿ√“…Æ√å∏“π’  ‡µ’¬√‘π∑’Ë„™â
‡µ‘¡‰¥â®“°°“√·¬°≈”¥—∫ à«π (fractionation) ®“°πÈ”¡—π
ª“≈å¡√’‰øπå °“√«‘‡§√“–ÀåÀ“‡ªÕ√å‡ Á́πµå¢Õß°√¥‰¢¡—πÕ‘ √–
„π√Ÿª°√¥‚Õ‡≈Õ‘° „™â°√√¡«‘∏’¢Õß AOAC (method 940.28,

1990) °“√«‘‡§√“–Àå§à“‰Õ‚Õ¥’π„™â°√√¡«‘∏’ IUPAC (method

Figure 1 Crystallization thermograms of palm

oil and its various fractions at a cooling

scan  of  5  K/min.  Vertical  axis  not  to

scale. [Ng, 1990]

Figure 2 Nucleation curves (log induction time τττττ
vs temperature T) of a, palm oil; b, palm

stearin;  showing  discontinuity  at  297

and 306 K, respectively. [Ng, 1990]
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II.D.7, 1979)

°“√«‘®—¬¡’ 6 ¢—ÈπµÕπ§◊Õ 1) °“√À“™π‘¥¢Õß„∫æ—¥
°«π∑’Ë‡À¡“– ¡ 2) °“√À“Õ—µ√“°“√°«π∑’Ë‡À¡“– ¡ 3) °“√
À“Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π 4) °“√À“‡«≈“
„π°“√µ°º≈÷°‡¡◊ËÕ¡’°“√‡µ‘¡ ‡µ’¬√‘π  5) °“√À“ª√‘¡“≥
 ‡µ’¬√‘π∑’Ë‡À¡“– ¡„π°“√‡µ‘¡ ·≈– 6) °“√À“Õÿ≥À¿Ÿ¡‘„π
°“√µ°º≈÷°‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π„π —¥ à«π·≈–§à“‰Õ‚Õ¥’π∑’Ëµà“ß
°—π

°“√∑¥≈Õß°“√µ°º≈÷°‰¥â°√–∑”„π·∫∫·∫∑™å ‚¥¬
„™âª√‘¡“≥πÈ”¡—πµ—«Õ¬à“ß 1000 °√—¡ π”¡“Õÿàπ„Àâ√âÕπ∑’Ë
Õÿ≥À¿Ÿ¡‘ 70ºC ‡ªìπ‡«≈“ 5 π“∑’ ‡æ◊ËÕ ≈“¬º≈÷°„ÀâÀ¡¥
 ¡∫Ÿ√≥å ®“°π—Èπ®÷ß≈¥Õÿ≥À¿Ÿ¡‘≈ß¡“¬—ßÕÿ≥À¿Ÿ¡‘∑’Ë°”Àπ¥
‰«â„π°“√µ°º≈÷°„πÕà“ß§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘¥â«¬Õ—µ√“°“√≈¥
Õÿ≥À¿Ÿ¡‘ 0.4ºC/π“∑’ „π√–À«à“ß°“√≈¥Õÿ≥À¿Ÿ¡‘®–∑”°“√
°«π¥â«¬Õ—µ√“°“√°«π∑’Ë‡À¡“– ¡®“°°“√»÷°…“ ‡«≈“„π
°“√µ°º≈÷°®–°”Àπ¥‰«âµà“ß°—πµ“¡À—«¢âÕ°“√»÷°…“ ‡¡◊ËÕ
§√∫‡«≈“°“√µ°º≈÷°∑’Ë°”Àπ¥ ®–∑”°“√°√Õß¥â«¬‡§√◊ËÕß
°√Õß·∫∫ ÿ≠≠“°“»‡ªìπ‡«≈“ 5 π“∑’ π” ‡µ’¬√‘π·≈–
‚Õ‡≈Õ‘π∑’Ë‰¥â‰ª«‘‡§√“–ÀåÀ“§à“‰Õ‚Õ¥’π·≈–‡ªÕ√å‡´Áπµåº≈‰¥â
(yield) µàÕ‰ª

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

™π‘¥¢Õß„∫æ—¥°«π∑’Ë‡À¡“– ¡

°“√»÷°…“À—«¢âÕπ’È‰¥â„™â¿“«–∑’Ë‡À¡“– ¡„π°“√µ°
º≈÷°®“°ß“π∑’Ë»÷°…“¢Õß ™“§√‘µ ·≈–§≥– (2539) ‚¥¬„™â
Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°∑’Ë 20ºC ‡ªìπ‡«≈“ 45 π“∑’ ·≈–„™â
§«“¡‡√Á«√Õ∫„π°“√°«π 60 √Õ∫/π“∑’ °“√°«πÕ¬à“ß™â“Ê
®–™à«¬„Àâº≈÷°∑’Ë‡°‘¥¢÷Èπ‡µ‘∫‚µ‰¥â¥’ ‡æ√“–™à«¬„π∑—Èß¥â“π
°“√∂à“¬‚Õπ§«“¡√âÕπ·≈–°“√∂à“¬‚Õπ¡«≈ ¢π“¥º≈÷°∑’Ë
µâÕß°“√§«√¡’¢π“¥‡≈Á° ¡Ë”‡ ¡Õ ‡æ√“–®–∑”„Àâßà“¬„π
¢—ÈπµÕπ°“√°√Õß ·≈–¢Õß‡À≈«‚Õ‡≈Õ‘π®–‡°“–µ‘¥∑’Ëº‘«
·≈–√–À«à“ßº≈÷°„πª√‘¡“≥µË” ∑”„Àâ‰¥âº≈‰¥â¢Õß‚Õ‡≈Õ‘π Ÿß

º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“™π‘¥¢Õß„∫æ—¥°«π¡’
º≈µàÕ‡ªÕ√å‡´Áπµåº≈‰¥â¢Õß‚Õ‡≈Õ‘π (Figure 3) ‚¥¬„∫æ—¥
°«π·∫∫ anchor „Àâ‡ªÕ√å‡´Áπµåº≈‰¥â Ÿß ÿ¥ ‚Õ‡≈Õ‘π∑’Ë‰¥â
‡¡◊ËÕ°√Õßº≈÷° ‡µ’¬√‘πÕÕ°‰ª·≈â«¡’§à“‰Õ‚Õ¥’π Ÿß°«à“ 58

„π∑ÿ°°“√∑¥≈Õß ÷́Ëß Ÿß°«à“§à“‡©≈’Ë¬¡“µ√∞“π°“√§â“„π
ª√–‡∑»‰∑¬ ÷́Ëß¡’§à“‡∑à“°—∫ 56    “‡Àµÿ¢Õß°“√‰¥â§à“
‡ªÕ√å‡´Áπµåº≈‰¥â Ÿß°«à“ §“¥«à“πà“®–¡“®“°°“√‡°‘¥¢π“¥
¢Õßº≈÷°∑’Ë‡≈Á° ¡Ë”‡ ¡Õ  Õ—π‡π◊ËÕß¡“®“°≈—°…≥–‡™‘ß°“¬¿“æ
¢Õß„∫æ—¥°«π∑’Ë¡’·°π·π«¬◊π√Õ∫πÕ° ´÷ËßÕ“® àßº≈°“√
∂à“¬‚Õπ§«“¡√âÕπ·≈–¡«≈‰¥â ¡Ë”‡ ¡Õ¡“°°«à“

Õ—µ√“°“√°«π∑’Ë‡À¡“– ¡

‡¡◊ËÕ‰¥â™π‘¥¢Õß„∫æ—¥°«π∑’Ë¥’∑’Ë ÿ¥„π™π‘¥∑’Ë‡≈◊Õ°¡“
»÷°…“·≈â« ‰¥â∑”°“√»÷°…“Õ—µ√“‡√Á«¢Õß°“√°«π∑’Ë‡À¡“– ¡
Õ’°§√—Èß ‚¥¬„™â„∫æ—¥°«π·∫∫ anchor ‡≈◊Õ°Õÿ≥À¿Ÿ¡‘„π
°“√µ°º≈÷° 20ºC ·≈–™à«ß‡«≈“°“√µ°º≈÷° 45 π“∑’

‡π◊ËÕß®“°°“√‡°‘¥π‘«‡§≈’¬ ·∫∫∑ÿµ‘¬¿Ÿ¡‘ À√◊Õ con-

tact nucleation ‡ªìπ°“√‡°‘¥π‘«‡§≈’¬ ‡¡◊ËÕ‚¡‡≈°ÿ≈¢Õß
º≈÷°™π°—π‡Õß À√◊Õ™π°—∫„∫æ—¥¢≥–∑’Ë°«π À√◊Õ™π°—∫ºπ—ß
¿“™π–∫√√®ÿ πÕ°®“°π—Èπ°“√°«π¬—ß¡’Õ‘∑∏‘æ≈µàÕ°“√µ°
º≈÷° ‚¥¬∑”„Àâ§«“¡Àπ“¢Õßøî≈å¡¢Õß¢Õß‡À≈«≈¥≈ß ‡ªìπ
 “‡Àµÿ„Àâ‚¡‡≈°ÿ≈°àÕ‡°‘¥º≈÷° “¡“√∂·æ√à®“° “√≈–≈“¬
∫—≈å§ (bulk) ‰ª¬—ßÀπâ“º≈÷°‰¥â‡√Á«¢÷Èπ ´÷Ëß¡’Õ‘∑∏‘æ≈Õ¬à“ß Ÿß
„π°√≥’∑’Ë°“√‡µ‘∫‚µ¢Õßº≈÷°¢÷ÈπÕ¬Ÿà°—∫ —¡ª√– ‘∑∏‘Ï°“√∂à“¬
‚Õπ¡«≈ „π¢≥–‡¥’¬«°—π°Á¡’Õ‘∑∏‘æ≈µàÕ°“√≈–≈“¬¢Õßº≈÷°
∑’Ë°àÕµ—«·≈â«Õ’°¥â«¬ ®“°°“√»÷°…“Õ—µ√“°“√°«π„π™à«ß 30-

60 √Õ∫/π“∑’ ®“° Figure 4 æ∫«à“º≈‰¥â¢ÕßÕ—µ√“°“√

Figure 3 Effect of impeller types on % olein yield.
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°«π√–À«à“ß 40-50 √Õ∫/π“∑’ ®–„Àâº≈‰¥â¢Õß‚Õ‡≈Õ‘π
¡“°°«à“ 56% ‚¥¬¡’§à“‰Õ‚Õ¥’πÕ¬Ÿà√–À«à“ß 57.93-59.95

´÷Ëß‡ªìπ§ÿ≥¿“æ∑’Ë Ÿß°«à“¡“µ√∞“ππÈ”¡—π‚Õ‡≈Õ‘π „π¢≥–∑’Ë
Õ—µ√“°“√°«π∑’Ë Ÿß°«à“ À√◊ÕµË”°«à“π’È ®–„Àâ§à“º≈‰¥â≈¥≈ß
‚¥¬Õ“®¡’§ÿ≥¿“æ§à“‰Õ‚Õ¥’π‰¡àµà“ß°—π¡“°π—° ®“°º≈°“√
∑¥≈Õßπ’È ®÷ß‰¥â‡≈◊Õ°„™âÕ—µ√“°“√°«π 45 √Õ∫/π“∑’ „π
°“√∑¥≈Õß∑—ÈßÀ¡¥µàÕ‰ª

Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π

®“° ¡¡µ‘∞“π°“√‡µ‘¡ ‡µ’¬√‘π‡æ‘Ë¡≈ß‰ª„ππÈ”¡—π
ª“≈å¡√’‰øπå °Á‡æ◊ËÕ„Àâ‡°‘¥°“√‡ª≈’Ë¬π·ª≈ßÕß§åª√–°Õ∫¢Õß
¢Õß‡À≈«°àÕπ°“√µ°º≈÷° π—Ëπ§◊Õ¡’ª√‘¡“≥°√¥‰¢¡—πÕ‘Ë¡µ—«
‡æ‘Ë¡¢÷Èπ °√¥‰¢¡—πÕ‘Ë¡µ—«®–¡’®ÿ¥À≈Õ¡‡À≈« Ÿß ́ ÷Ëß∑”„Àâ‡°‘¥
π‘«‡§≈’¬ ‰¥âßà“¬·≈–¡“°¢÷Èπ ́ ÷ËßÕ“®∑”„ÀâÕ—µ√“°“√‡°‘¥º≈÷°
‡√Á«¢÷Èπ ∑”„Àâ„™â‡«≈“„π°“√µ°º≈÷°πâÕ¬≈ß ®“°°“√§âπ§«â“
‡Õ° “√ · ¥ß«à“Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°‡ªìπªí®®—¬ ”§—≠
®÷ß»÷°…“Õ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π
‡ªìπÕ—π¥—∫·√°  ∏‡π» (2538) ‰¥â»÷°…“°“√·¬° ‡µ’¬√‘π
·≈–‚Õ‡≈Õ‘π„ππÈ”¡—πª“≈å¡√’‰øπå ‚¥¬°“√‡µ‘¡ ‡µ’¬√‘π 10-

30% ‚¥¬πÈ”Àπ—° æ∫«à“º≈‰¥â·≈–§à“‰Õ‚Õ¥’π¢Õß‚Õ‡≈Õ‘π
‰¡àµà“ß°—π¡“°π—° Õ¬à“ß‰√°Áµ“¡°“√‡µ‘¡ ‡µ’¬√‘π„πª√‘¡“≥
∑’Ë¡“°°«à“®–µâÕß„™â∂—ßªØ‘°√≥å¢π“¥„À≠à¢÷Èπ ‡¡◊ËÕµâÕß°“√

º≈º≈‘µ‚Õ‡≈Õ‘π„πª√‘¡“≥∑’Ë‡∑à“°—π·≈–µâÕß„™âæ≈—ßß“π„π
°“√¥”‡π‘π°“√ Ÿß°«à“ ¥—ßπ—Èπ„π°“√∑¥≈Õß‡∫◊ÈÕßµâππ’È ®÷ß
‡≈◊Õ°„™â —¥ à«πª√‘¡“≥ ‡µ’¬√‘π∑’Ë‡µ‘¡µàÕª√‘¡“≥πÈ”¡—π
ª“≈å¡√’‰øπå‡ªìπ 1:9  ‡µ’¬√‘π∑’Ë‡µ‘¡‡ªìπ ‡µ’¬√‘π∑’Ë‰¥â®“°
°“√µ°º≈÷°πÈ”¡—πª“≈å¡√’‰øπåª°µ‘ ‚¥¬¡’§à“‰Õ‚Õ¥’π‡∑à“°—∫
45.7 °“√∑¥≈Õß„™â‡«≈“„π°“√µ°º≈÷° 45 π“∑’ §«“¡‡√Á«
√Õ∫„π°“√°«π 45 √Õ∫/π“∑’ ·≈–·ª√§à“Õÿ≥À¿Ÿ¡‘„π°“√
µ°º≈÷°√–À«à“ß 17-25ºC

º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ º≈‰¥â¢Õß‚Õ‡≈Õ‘π
‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷° Ÿß¢÷Èπ ‚¥¬º≈‰¥â‡æ‘Ë¡¢÷Èπ
®“° 53.65% ∑’ËÕÿ≥À¿Ÿ¡‘µ°º≈÷° 17ºC ‡ªìπ 65.19% ∑’Ë
Õÿ≥À¿Ÿ¡‘µ°º≈÷° 25ºC (Figure 5) Õ¬à“ß‰√°Áµ“¡§ÿ≥¿“æ
§à“‰Õ‚Õ¥’π‰¥â≈¥≈ß®“° 58.34 ∑’ËÕÿ≥À¿Ÿ¡‘µ°º≈÷° 17ºC

‡ªìπ 54.67 ∑’ËÕÿ≥À¿Ÿ¡‘µ°º≈÷° 25ºC ´÷Ëß‡ªìπº≈°“√∑¥≈Õß
∑’Ë Õ¥§≈âÕß°—∫À≈—°°“√ª°µ‘ π—Ëπ§◊Õ∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß °“√‡°‘¥
º≈÷° ‡µ’¬√‘π‡°‘¥¢÷Èπ‰¥âπâÕ¬ ´÷Ëß∑”„Àâ‰¥âº≈‰¥â à«π¢Õß‡À≈«
‚Õ‡≈Õ‘π Ÿß „π¢≥–∑’Ë°√¥‰¢¡—πÕ‘Ë¡µ—«¬—ß§ßÕ¬Ÿà„π‚Õ‡≈Õ‘π
®”π«π¡“° ∑”„Àâ à«π°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«¡’ —¥ à«ππâÕ¬≈ß

Figure 4 Relationship between speed and average

yield and IV

Figure 5 Relationship  between  crystallization

temperature and average yield and IV

using stearin adulteration in palm oil 1:9
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·≈– àßº≈„Àâ§à“‰Õ‚Õ¥’πµË”≈ß  πÕ°®“°π’ÈÕ“®‡ªìπ‰ª‰¥â∑’Ë
º≈÷° ‡µ’¬√‘π∑’Ë‡°‘¥¢÷Èπ¡’¢π“¥‡≈Á°∑”„Àâ°√Õß‰¥â¬“° ∑”„Àâ
ª√‘¡“≥‚Õ‡≈Õ‘π‡°“–µ‘¥Õ¬Ÿà∫πº≈÷° ‡µ’¬√‘π‡ªìπ‡ªìπ®”π«π
¡“° ´÷Ëß∑”„Àâ§à“‰Õ‚Õ¥’π¢Õß ‡µ’¬√‘π¡’§à“ Ÿß¢÷Èπ º≈°“√
∑¥≈Õß¬—ß· ¥ß«à“ ®ÿ¥¢ÿàπ¢ÕßπÈ”¡—π‚Õ‡≈Õ‘π¡’§à“ Ÿß¢÷Èπ‡¡◊ËÕ
Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷° Ÿß¢÷Èπ§◊Õ ®ÿ¥¢ÿàπ¡’§à“ 7ºC, 8ºC ·≈–
12ºC ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘°“√µ°º≈÷°‡æ‘Ë¡®“° 17ºC ‡ªìπ 20ºC

·≈– 23ºC µ“¡≈”¥—∫

‡«≈“„π°“√µ°º≈÷°‡¡◊ËÕ¡’°“√‡µ‘¡ ‡µ’¬√‘π

°“√∑¥≈Õß à«ππ’È§◊Õ°“√»÷°…“Õ‘∑∏‘æ≈¢Õß‡«≈“„π
°“√µ°º≈÷°‡¡◊ËÕ¡’°“√‡µ‘¡ ‡µ’¬√‘πµàÕπÈ”¡—πª“≈å¡√’‰øπå „π
Õ—µ√“ à«π 1:9  ¡¡µ‘∞“π§◊Õ ‡«≈“°“√µ°º≈÷°∑’Ëπ“π¡“°
¢÷ÈπÕ“®∑”„Àâ§ÿ≥¿“æ¢Õß à«π‚Õ‡≈Õ‘π‡æ‘Ë¡¢÷Èπ ‚¥¬‡≈◊Õ°
Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°∑’Ë 22.5ºC ´÷Ëß‡ªìπÕÿ≥À¿Ÿ¡‘„π°“√
∑¥≈Õß°àÕπÀπâ“π’È ‚¥¬‚Õ‡≈Õ‘π∑’Ë‰¥â¡’§à“‰Õ‚Õ¥’π‡∑à“°—∫
56.34  ´÷ËßÕ¬Ÿà„π‡°≥±å¡“µ√∞“π  (55-57)  ·≈–¡’º≈‰¥â
§àÕπ¢â“ß Ÿß§◊Õª√–¡“≥ 62% ·¡â«à“®ÿ¥¢ÿàπ (cloud point)

®–Õ¬Ÿà Ÿß°«à“§à“¡“µ√∞“π (9ºC) §◊Õ 12ºC °Áµ“¡
®“°º≈°“√∑¥≈Õßæ∫«à“ ‡«≈“°“√µ°º≈÷°∑’Ëπ“π

¡“°¢÷Èπ  ¡’·π«‚πâ¡∑’Ë®–‰¥âº≈‰¥â≈¥≈ß·≈–§à“‰Õ‚Õ¥’π¡’
·π«‚πâ¡∑’Ë¥’¢÷Èπ (Figure 6) ·µà®ÿ¥¢ÿàπ„π∑ÿ°°“√∑¥≈Õß¬—ß
¡’§à“ ŸßÕ¬Ÿà§◊Õ „π√–¥—∫ 12ºC ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“ Õÿ≥À¿Ÿ¡‘
„π°“√µ°º≈÷°¡’Õ‘∑∏‘æ≈µàÕ®ÿ¥¢ÿàπÕ¬à“ß¡“° ‚¥¬®ÿ¥¢ÿàπ®–¡’
§à“≈¥≈ß ‡¡◊ËÕ°“√µ°º≈÷°°√–∑”∑’ËÕÿ≥À¿Ÿ¡‘µË”≈ß‡∑à“π—Èπ
°“√µ°º≈÷°∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ‡™àπ 22.5ºC Õ“®∑”„Àâ‰¥âº≈
‰¥â Ÿß¢÷Èπ·≈–§à“‰Õ‚Õ¥’πÕ¬Ÿà„π™à«ß¡“µ√∞“π ·µà‰¡à “¡“√∂
∑”„Àâ®ÿ¥¢ÿàπÕ¬Ÿà„π™à«ß¡“µ√∞“π‰¥â ¥—ßπ—Èπ°“√µ°º≈÷°‡æ◊ËÕ
·¬° ‡µ’¬√‘π·≈–‚Õ‡≈Õ‘π ®–µâÕß∑”∑’ËÕÿ≥À¿Ÿ¡‘µË”°«à“ 20ºC

‡∑à“π—Èπ

 —¥ à«π·≈–§ÿ≥¿“æ¢Õß ‡µ’¬√‘π∑’Ë„™â‡µ‘¡

°“√∑¥≈Õßπ’ÈµâÕß°“√»÷°…“«à“ §ÿ≥¿“æ¢Õß ‡µ’¬√‘π
∑’Ë„™â‡µ‘¡®–¡’º≈µàÕ°“√µ°º≈÷°À√◊Õ‰¡à     ¡¡µ‘∞“π°Á§◊Õ
 ‡µ’¬√‘π∑’Ë¡’§à“‰Õ‚Õ¥’πµË” ®–ª√–°Õ∫¥â«¬ —¥ à«π¢Õß°√¥
‰¢¡—πÕ‘Ë¡µ—«∑’Ë Ÿß¢÷Èπ·≈–¡’®ÿ¥À≈Õ¡‡À≈«∑’Ë Ÿß¢÷Èπ ∑”„Àâ‡°‘¥
π‘«‡§≈’¬ ∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ·≈–Õ“®‡Àπ’Ë¬«π”„Àâ°√¥‰¢¡—π

Õ‘Ë¡µ—«‡°‘¥‡ªìπº≈÷°‰¥â‡√Á«¢÷Èπ ´÷ËßÕ“® àßº≈„Àâ‰¥â§à“‰Õ‚Õ¥’π
¢Õß‚Õ‡≈Õ‘π∑’Ë Ÿß·≈–¡’º≈‰¥â Ÿß¢÷Èπ °“√∑¥≈Õß°“√µ°º≈÷°
°√–∑”∑’ËÕÿ≥À¿Ÿ¡‘ 20ºC ‡æ◊ËÕ„Àâ‰¥â®ÿ¥¢ÿàπÕ¬Ÿà„π¡“µ√∞“π
(µË”°«à“ 9 ºC) „™â§«“¡‡√Á«√Õ∫„π°“√°«π 45 √Õ∫/π“∑’
·≈–„™â‡«≈“„π°“√µ°º≈÷° 60 π“∑’ ´÷Ëß‡ªìπ‡«≈“∑’Ë„Àâ§à“
‰Õ‚Õ¥’π¢Õß‚Õ‡≈Õ‘π∑’Ë Ÿßª√–¡“≥ 58 ‡¡◊ËÕ¡’°“√‡µ‘¡ ‡µ’¬√‘π
(‡«≈“∑’Ë‡À¡“– ¡„π°“√µ°º≈÷° πÈ”¡—πª“≈å¡√’‰øπåÕ¬à“ß‡¥’¬«
‡∑à“°—∫ 45 π“∑’)

 ”À√—∫°“√»÷°…“ —¥ à«π°“√‡µ‘¡ ‡µ’¬√‘ππ—Èπ ¡’®ÿ¥
¡ÿàßÀ¡“¬∑’Ë®–≈¥ —¥ à«π¢Õß°“√‡µ‘¡ ‡µ’¬√‘π ‡æ◊ËÕ„Àâ “¡“√∂
º≈‘µ‚Õ‡≈Õ‘π‰¥â Ÿß¢÷Èπ ‚¥¬§“¥«à“ª√‘¡“≥ ‡µ’¬√‘π∑’Ë‡À¡“– ¡
·µà‡æ’¬ßæÕ®”π«πÀπ÷Ëß ®– àßº≈µàÕ°“√µ°º≈÷°‰¥â¥’‡∑à“°—∫
°“√‡µ‘¡ ‡µ’¬√‘π®”π«π¡“°

º≈°“√»÷°…“ —¥ à«π°“√‡µ‘¡ª√‘¡“≥ ‡µ’¬√‘πæ∫«à“
®ÿ¥¢ÿàπ¢Õß‚Õ‡≈Õ‘π„π∑ÿ°°“√∑¥≈Õß¡’§à“‡∑à“°—∫ 8ºC ·≈–
®“° Figure 7 æ∫«à“‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π∑’Ë¡’§à“‰Õ‚Õ¥’π 43.43

„π —¥ à«π‚¥¬πÈ”Àπ—° 1:9 ·≈– 0.5:9.5 ¢ÕßπÈ”¡—πª“≈å¡
√’‰øπåπ—Èπ ®– àßº≈µàÕ‡ªÕ√å‡´Áπµåº≈‰¥â¢Õß‚Õ‡≈Õ‘π ‚¥¬°“√
‡µ‘¡ ‡µ’¬√‘π„π —¥ à«π∑’Ë Ÿß°«à“®–„Àâ√âÕ¬≈–º≈‰¥â∑’Ë Ÿß°«à“
‚¥¬¡’§à“‰Õ‚Õ¥’π·≈–®ÿ¥¢ÿàπ¢Õß‚Õ‡≈Õ‘π‰¡à·µ°µà“ß°—π

Figure 6 Relationship  between  crystallization

time and % yield and IV using stearin

adulteration in palm oil 1:9
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Figure 7 Effect of stearin adulteration ratio on %

yield and IV (stearin: IV = 43.43)

Figure 8 Effect of stearin adulteration ratio on

% yield and IV (stearin: IV = 38.53)

º≈°“√∑¥≈Õß¢Õß°“√‡ª≈’Ë¬π —¥ à«π°“√‡µ‘¡
 ‡µ’¬√‘π‡¡◊ËÕ ‡µ’¬√‘π∑’Ë‡µ‘¡¡’§à“‰Õ‚Õ¥’πµË”≈ß (38.53) „π
Figure 8 °Á‰¥â·π«‚πâ¡‡¥’¬«°—π°—∫°“√‡µ‘¡ ‡µ’¬√‘π∑’Ë¡’§à“
‰Õ‚Õ¥’π Ÿß°«à“ (43.43) °≈à“«§◊Õ ‰¥â√âÕ¬≈–º≈‰¥â‚Õ‡≈Õ‘π
 Ÿß¢÷Èπ‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π¡“°¢÷Èπ ·≈–°“√‡µ‘¡ ‡µ’¬√‘π∑’Ë¡’§à“
‰Õ‚Õ¥’πµË”°«à“®–‰¥â‚Õ‡≈Õ‘π∑’Ë¡’§à“‰Õ‚Õ¥’π Ÿß¢÷ÈπÕ’°‡≈Á°πâÕ¬
‚¥¬∑’Ë®ÿ¥¢ÿàπ‰¡à·µ°µà“ß°—π

Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π¥â«¬ —¥ à«π·≈–

§à“‰Õ‚Õ¥’π∑’Ëµà“ß°—π

°“√∑¥≈Õßπ’È®—¥∑”‡æ◊ËÕ¬◊π¬—πº≈¢ÕßÕÿ≥À¿Ÿ¡‘∑’Ë¡’
µàÕ°“√µ°º≈÷°‡¡◊ËÕ¡’°“√‡µ‘¡ ‡µ’¬√‘π ‚¥¬„™â„∫æ—¥°«π·∫∫
anchor §«“¡‡√Á«√Õ∫ 45 √Õ∫/π“∑’ ·≈–‡«≈“°“√µ°º≈÷°
45 π“∑’ º≈°“√∑¥≈Õß· ¥ß„π Table 1 ¬◊π¬—π«à“‡¡◊ËÕ„™â
Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷°∑’Ë Ÿß¢÷Èπ®π∂÷ß 25ºC ®–‰¥âº≈‰¥â
‚Õ‡≈Õ‘π Ÿß¢÷Èπ ·µà§ÿ≥¿“æ§à“‰Õ‚Õ¥’π®–µË”≈ß ‡¡◊ËÕµ°º≈÷°
∑’ËÕÿ≥À¿Ÿ¡‘µË” 17.5ºC ‚¥¬‡µ‘¡ ‡µ’¬√‘π (§à“‰Õ‚Õ¥’π 38.53)
„π —¥ à«π 1:9 æ∫«à“‰¥âº≈‰¥â‡æ’¬ß 52.22% §à“‰Õ‚Õ¥’π
¢Õß‚Õ‡≈Õ‘πÕ¬Ÿà„π√–¥—∫ Ÿß§◊Õ 60.03 ·≈–®ÿ¥¢ÿàπ 7ºC ´÷Ëß
· ¥ß„Àâ‡ÀÁπ«à“ °√¥‰¢¡—πÕ‘Ë¡µ—«‡°‘¥°“√µ°º≈÷°„πª√‘¡“≥

∑’Ë Ÿß¢÷Èπ ∑”„Àâ‰¥â‚Õ‡≈Õ‘π∑’Ë¡’§ÿ≥¿“æ Ÿß¢÷Èπ ·µà‰¥âº≈‰¥â„π
ª√‘¡“≥∑’ËπâÕ¬≈ß

«‘®“√≥å·≈– √ÿª

°“√µ°º≈÷°πÈ”¡—πª“≈å¡‡ªìπ°√–∫«π°“√∑’Ë´—∫´âÕπ
¡’ªí®®—¬®”π«π¡“°∑’Ë¡’Õ‘∑∏‘æ≈µàÕ°√–∫«π°“√ ‡™àπ °“√
‡°‘¥π‘«‡§≈’¬  °“√‡µ‘∫‚µ¢Õßº≈÷° ¢π“¥·≈–™π‘¥¢Õßº≈÷°
·≈–Õÿª°√≥å°“√°√Õß ‡ªìπµâπ ®“°°“√∑¥≈Õß°“√„™â„∫æ—¥
°«π™π‘¥µà“ßÊ ·≈–º≈¢ÕßÕ—µ√“°“√°«π æ∫«à“¡’Õ‘∑∏‘æ≈
µàÕ°“√µ°º≈÷°‡™àπ°—π ‚¥¬°“√°«π∑’Ë ¡Ë”‡ ¡ÕÕ¬à“ß∑—Ë«∂÷ß
„πÕÿª°√≥å∑¥≈ÕßÀ√◊Õ∂—ßªØ‘°√≥å·≈–Õ—µ√“°“√°«π∑’Ë
‡À¡“– ¡ ®–∑”„Àâ‰¥â√—∫√âÕ¬≈–º≈‰¥â¢Õß‚Õ‡≈Õ‘π Ÿß¢÷Èπ ´÷Ëß
Õ“®‡°‘¥®“°°“√‰¥â¢π“¥·≈–™π‘¥¢Õßº≈÷°∑’Ë‡À¡“– ¡„π
°“√°√Õß ‚¥¬∑’Ëº≈÷°‰¡à‡≈Á°¡“°‡°‘π‰ª®π∑”„Àâ¡’ª√‘¡“≥
¢Õß‡À≈«‚Õ‡≈Õ‘π‡°“–µ‘¥∫πº‘«¢Õßº≈÷°®”π«π¡“°

Õÿ≥À¿Ÿ¡‘„π°“√µ°º≈÷° ®—¥‰¥â«à“‡ªìπªí®®—¬∑’Ë¡’§«“¡
 ”§—≠¡“°∑’Ë ÿ¥„π°√–∫«π°“√π’È  Õÿ≥À¿Ÿ¡‘°“√µ°º≈÷°∑’Ë
 Ÿß°«à“ 20ºC ®–‰¡à “¡“√∂µ°º≈÷°‰µ√°≈’‡´Õ‰√¥å∑’Ë‡ªìπ
‰Œ‚¥√§“√å∫ÕπÕ‘Ë¡µ—«ÕÕ°‰¥â„πª√‘¡“≥∑’Ë¡“°æÕ ®÷ß∑”„Àâ
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Table 1 Yield and iodine value of olein and stearin at different iodine

value of stearin and adulteration ratios.

 Temp.                       Yield (%)                Iodine value Cloud point

   (ºC) Olein Stearin Olein Stearin (ºC)

Palm oil : Stearin = 9:1 (Stearin with IV= 44.33)

   20.0 58.08 41.92 58.75 42.16 -
   22.5 59.08 40.92 57.02 43.76 -
   25.0 63.50 36.50 56.08 45.27 -

Palm oil : Stearin = 9.5:0.5 (Stearin with IV= 44.80)

   20.0 57.43 42.57 58.84 42.01 -
   22.5 61.48 38.52 58.14 42.92 -
   25.0 64.85 35.15 55.24 45.81 -

Palm oil : Stearin = 9:1 (Stearin with IV= 38.53)

   17.5 52.22 47.70 60.03 40.21 7
   20.0 59.65 40.35 59.72 42.11 8
   22.5 60.93 39.07 58.52 42.91 12

®ÿ¥¢ÿàπ¢Õß‚Õ‡≈Õ‘π∑’Ë‡À≈◊Õ Ÿß°«à“§à“¡“µ√∞“π 9ºC ·¡â«à“
§à“‰Õ‚Õ¥’π®–Õ¬Ÿà„π§à“¡“µ√∞“π (55-57) ·≈â«°Áµ“¡  °“√
∑¥≈Õßπ’È √ÿª‰¥â«à“ ‰¡à “¡“√∂®–µ°º≈÷° ‡µ’¬√‘π∑’ËÕÿ≥À¿Ÿ¡‘
 Ÿß°«à“ 20ºC ‡æ◊ËÕº≈‘µ‚Õ‡≈Õ‘π∑’Ë‰¥â¡“µ√∞“π‰¥â

¥—ßπ—Èπ°“√‡µ‘¡ ‡µ’¬√‘π„π°“√µ°º≈÷° πà“®–‡ªìπ
ª√–‚¬™πå„π°√≥’∑’Ë®–∑”„Àâ‡°‘¥°“√µ°º≈÷°‡√Á«¢÷ÈπÀ√◊Õ‰¥â
º≈‰¥â Ÿß¢÷Èπ ®“°°“√§”π«≥‡ªÕ√å‡ Á́πµåº≈‰¥â„π°“√µ°º≈÷°
∑’Ë 20ºC ¢Õß∑—Èß Õß°√–∫«π°“√µ“¡ Figure 9 ‚¥¬„™â
‡«≈“°“√µ°º≈÷° 60 π“∑’ ¥â«¬§«“¡‡√Á«√Õ∫„π°“√°«π
45 √Õ∫/π“∑’ ¥â«¬„∫æ—¥·∫∫ anchor Õ“® √ÿªº≈‰¥â ¥—ß
· ¥ß„π Table 2

À“° ¡¡µ‘„Àâ„™âÕÿª°√≥å°“√µ°º≈÷°¢π“¥‡¥’¬«°—π
¥”‡π‘π°“√µ°º≈÷°∑’Ë¿“«–‡¥’¬«°—π °“√‡µ‘¡ ‡µ’¬√‘π®–„Àâ
º≈º≈‘µ∑’Ë¡’√“§“§◊Õ ‚Õ‡≈Õ‘ππâÕ¬≈ß  ·µà„π¢≥–‡¥’¬«°—π°Á
„™â«—µ∂ÿ¥‘∫§◊Õ  πÈ”¡—πª“≈å¡√’‰øπåπâÕ¬≈ß¥â«¬  ‡™àπ  ®“°
Table 2  ‡¡◊ËÕ‡µ‘¡ ‡µ’¬√‘π„π —¥ à«π 1:9 ®–„™âπÈ”¡—πª“≈å¡
√’‰øπå 90 °√—¡ ·≈–º≈‘µ‚Õ‡≈Õ‘π‰¥â 54.50 °√—¡ À“°‰¡à¡’
°“√‡µ‘¡ ‡µ’¬√‘π‡≈¬ ®–„™âπÈ”¡—πª“≈å¡√’‰øπå 100 °√—¡ ·≈–
º≈‘µ‚Õ‡≈Õ‘π‰¥â 56.56 °√—¡ ́ ÷Ëß§«“¡§ÿâ¡§à“∑“ß‡»√…∞»“ µ√å
°Á§ß¢÷ÈπÕ¬Ÿà°—∫√“§“«—µ∂ÿ¥‘∫·≈–§à“„™â®à“¬„π°“√¥”‡π‘π°“√

°“√‡µ‘¡ ‡µ’¬√‘π∑’Ë¡’§à“‰Õ‚Õ¥’π·µ°µà“ß°—π ®–„Àâ§à“
º≈‰¥â·≈–§à“‰Õ‚Õ¥’π¢Õß‚Õ‡≈Õ‘π‰¡à·µ°µà“ß°—π¡“°π—° Õ“®
°≈à“«‰¥â«à“ ¡’Õ‘∑∏‘æ≈πâÕ¬

°“√µ°º≈÷°‚¥¬‡µ‘¡ ‡µ’¬√‘π 10% ·≈–„™âÕÿ≥À¿Ÿ¡‘
∑’ËµË”¡“° ‡™àπ ∑’Ë 17.5ºC ®–∑”„Àâ‰¥â‚Õ‡≈Õ‘π∑’Ë¡’§ÿ≥¿“æ

Conventional Process

olein
Refined palm oil crystallizer

stearin

Stearin Adulteration Process

olein
Refined palm oil crystallizer

stearin

Stearin recycle

Figure 9 Flow  diagram  of  conventional  and

stearin adulteration crystallization pro-

cesses
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Table 2 Comparison the effect of stearin adulteration ratio on % yield of

olein

                                 Raw material (g)      Product (g)

Refined palm oil Stearin Olein Stearin

          10:0 100 0 56.56 43.43 56.56
          9.5:0.5 95 5 55.19 44.10 58.09
          9.0:1.0 90 10 54.50 45.50 60.55

Palm oil : Stearin
% yield

olein

Table 3  Comparison of our work and Thanet (2538)

This work Thanet’s work

Stearin adulteration ratio, stearin: palm oil 1:9 1:4
Crystallization temperature ºC 20 22.5
Crystallization time (min) 60 45
Agitation speed (rpm) 45 60
Type of impeller anchor 3-blades, 45º pitch

turbine with disc
Cooling rate (ºC/min) 0.4 0.4
% yield 60.55 57.59
Iodine value 58.75 56.93

 Ÿß¢÷Èπ·≈–®ÿ¥¢ÿàπµË”≈ß ·µàº≈‰¥â‚Õ‡≈Õ‘π°ÁµË”≈ß¡“°‡™àπ°—π
§◊Õ‰¥â‡æ’¬ß 52.22%

Table 3 ‡ªìπ°“√‡ª√’¬∫‡∑’¬∫º≈°“√∑¥≈Õß¢Õß
ß“π«‘®—¬π’È°—∫¢Õß∏‡π» (2538) ´÷Ëß°√–∑”°“√µ°º≈÷°∑’Ë
¿“«–∑’Ë‰¡àµà“ß°—π¡“°π—°  º≈°“√∑¥≈Õß¢Õßß“π«‘®—¬π’È ®–
„Àâ‡ªÕ√å‡´Áπµåº≈‰¥â Ÿß°«à“‡≈Á°πâÕ¬  °“√∑’Ë‰¥â√—∫º≈°“√
∑¥≈Õß∑’Ë¥’¢÷Èππà“®–‡°‘¥®“°°“√„™â„∫æ—¥°«π·∫∫ anchor

´÷Ëß “¡“√∂∑”„Àâ‡°‘¥°“√∂à“¬‚Õπ§«“¡√âÕπ·≈–°“√∂à“¬‚Õπ
¡«≈‰¥â ¡Ë”‡ ¡Õ¥’¢÷Èπ

®“°°“√∑¥≈Õß∑—ÈßÀ¡¥  “¡“√∂ √ÿª‰¥â«à“¿“«–
°“√µ°º≈÷°∑’Ë‡À¡“– ¡¢ÕßπÈ”¡—πª“≈å¡√’‰øπå‚¥¬°“√‡µ‘¡
 ‡µ’¬√‘π  ‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ‚Õ‡≈Õ‘π¡“µ√∞“π  §«√‡µ‘¡
 ‡µ’¬√‘π„ππÈ”¡—πª“≈å¡√’‰øπå„π —¥ à«π 1:9 ·≈–µ°º≈÷°∑’Ë
Õÿ≥À¿Ÿ¡‘ 20ºC ‡ªìπ‡«≈“ 60 π“∑’ ´÷Ëß®–‰¥âº≈‰¥â‚Õ‡≈Õ‘π
„π√–À«à“ß 59.65-60.55% ‚Õ‡≈Õ‘π∑’Ë‰¥â¡’§à“‰Õ‚Õ¥’π√–À«à“ß
58.75-59.72 ·≈–¡’®ÿ¥¢ÿàπ 8ºC

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ°“√«‘®—¬®“°ß∫ª√–¡“≥
·ºàπ¥‘π ª√–®”ªï 2540 ¢Õ¢Õ∫§ÿ≥ §ÿ≥π‘æπ∏å ‡Õ’Î¬« °ÿ≈
∫√‘…—∑πÈ”¡—πæ◊™ ·µπ¥“√å¥ ®”°—¥ ®—ßÀ«—¥ ÿ√“…Æ√å∏“π’
∑’ËÕπÿ‡§√“–Àå«—µ∂ÿ¥‘∫·≈–¢âÕ¡Ÿ≈ ¢Õ¢Õ∫§ÿ≥ §ÿ≥∏‡π» «—¬-
 ÿ«√√≥ §ÿ≥®—°√°ƒ…≥å µ—Èπµ√–°Ÿ≈ ¿“§«‘™“«‘»«°√√¡‡§¡’
·≈– §≥–«‘»«°√√¡»“ µ√å ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ·≈–
 π—∫ πÿπß“π«‘®—¬π’È

‡Õ° “√Õâ“ßÕ‘ß

‚§√ß°“√ àß‡ √‘¡Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á°µ“¡æ√–
√“™¥”√‘. 2531. √“¬ß“π©∫—∫ ¡∫Ÿ√≥å‡√◊ËÕß‚§√ß°“√
·ª√√Ÿªº≈‘µ¿—≥±å·≈–æ—≤π“¥â“π°“√µ≈“¥¢Õß‚√ßß“π
À’∫πÈ”¡—πª“≈å¡¢π“¥‡≈Á°Õ—π‡π◊ËÕß¡“®“°æ√–√“™¥”√‘.
 ß¢≈“: ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å.
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