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∑à“πºŸâÕà“πÕ“®‡§¬

‰¥â¬‘π‚¶…≥“ ‘π§â“∫“ß™π‘¥‡™àπ¬“

¶à“·¡≈ß Ÿµ√πÈ” πÈ”ÀÕ¡À√◊Õ ‡ª√¬å

∑’Ë ‰¡à¡’ à«πº ¡¢Õß·Õ≈°ÕŒÕ≈å

ª“°°“‡¢’¬π‰«∑å∫Õ√å¥‰¡à¡’°≈‘Ëπ©ÿπ

¡“∫â“ß·≈â« ∑’ËµâÕßπ”¡“‚¶…≥“‡æ√“–

 ‘π§â“‡À≈à“π’È¡’°“√æ—≤π“‚¥¬‡ª≈’Ë¬π

®“°°“√„™âµ—«∑”≈–≈“¬Õ‘π∑√’¬å¡“„™â

πÈ”‡ªìπµ—«∑”≈–≈“¬·∑π ∑”„Àâ¡’

®ÿ¥‡¥àπ°«à“§Ÿà·¢àß ‡¥‘¡∑’ ‘π§â“‡À≈à“π’È

µâÕß„™âµ—«∑”≈–≈“¬Õ‘π∑√’¬å‡æ√“–

«—µ∂ÿ¥‘∫∑’Ë„™â à«π¡“°‡ªìπ “√Õ‘π∑√’¬å

´÷Ëß‰¡à√«¡µ—«°—∫πÈ” ·≈–¡’¢âÕ‡ ’¬§◊Õ

¡’°≈‘Ëπ©ÿπ ∫“ß™π‘¥µ‘¥‰øßà“¬·≈–¡’

Õ—πµ√“¬µàÕ ÿ¢¿“æ‡¡◊ËÕ Ÿ¥¥¡‡ªìπ

ª√‘¡“≥¡“° À√◊Õ∫“ß§πÕ“®¡’Õ“°“√

·æâ‡¡◊ËÕ —¡º—  ‡æ◊ËÕ§”π÷ß∂÷ß§«“¡

ª≈Õ¥¿—¬‡ªìπ ”§—≠ ªí®®ÿ∫—π®÷ß¡’

§«“¡µ◊Ëπµ—«∑’Ë®–‡ª≈’Ë¬π®“°µ—«∑”

≈–≈“¬Õ‘π∑√’¬å¡“„™âπÈ”‡ªìπµ—«∑”

≈–≈“¬ ∑”„Àâ°“√®—¥‡°Á∫·≈–°“√¢π àß

ßà“¬¢÷Èπ ·≈–∑’Ë ”§—≠∑”„Àâµâπ∑ÿπ

≈¥≈ß¡“°‡æ√“–πÈ”¡’√“§“∂Ÿ°°«à“µ—«

∑”≈–≈“¬Õ‘π∑√’¬å ¬—ß¡’Õÿµ “À°√√¡

Õ’°À≈“¬™π‘¥∑’Ë¡’°“√æ—≤π“¡“„™â

πÈ”‡ªìπµ—«∑”≈–≈“¬‡™àπ ’∑“∫â“π ¬“

°”®—¥«—™æ◊™ πÈ”ÀÕ¡ª√—∫Õ“°“» ¬“

√—°…“‚√§ ¬“ß¡–µÕ¬ °“« ‡ªìπµâπ

µ“¡∏√√¡¥“ “√Õ‘π∑√’¬å®–‰¡à√«¡µ—«

°—∫πÈ” „π°“√º≈‘µ®÷ßµâÕßÕ“»—¬ “√

Õ’°™π‘¥∑’Ë‡√’¬°«à“  “√Õ‘¡—≈´‘‰ø‡ÕÕ√å

(emulsifier) ¡’Àπâ“∑’Ë™à«¬„π°“√

≈–≈“¬À√◊Õ‡æ‘Ë¡°“√°√–®“¬µ—«¢Õß

 “√Õ‘π∑√’¬å∑’Ë‰¡à≈–≈“¬„ππÈ”„Àâ≈–≈“¬

À√◊Õ°√–®“¬µ—«‰¥â¥’¢÷Èπ ·≈–Õ¬Ÿà√à«¡°—π

Õ¬à“ß¡’§«“¡‡ ∂’¬√ ‚¥¬∑—Ë«‰ªπ‘¬¡

„™â “√≈¥·√ßµ÷ßº‘« (surfactant)

∑”Àπâ“∑’Ë‡ªìπ “√Õ‘¡—≈´‘‰ø‡ÕÕ√å ·≈–

‡√’¬° “√∑’Ë‡°‘¥®“°¢Õß‡À≈« Õß™π‘¥

‰¡à√«¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π·µà “¡“√∂

°√–®“¬µ—«Õ¬Ÿà√à«¡°—π‰¥âÕ¬à“ß‡ ∂’¬√π’È

«à“  “√Õ‘¡—≈™—π (emulsion)

 “√Õ‘¡—≈™—π·∫àß à«πª√–°Õ∫

ÕÕ°‰¥â‡ªìπ “¡ à«π§◊Õ à«π∑’ËÀπ÷Ëß

‡ªìπ™—Èπ¢ÕßπÈ”¡—π  à«π∑’Ë Õß‡ªìπ

™—ÈππÈ”·≈– à«π∑’Ë‡ªìπÕ‘¡—≈´‘‰ø‡ÕÕ√å

∂â“ à«π∑’Ë‡ªìππÈ”¡—π¡’ª√‘¡“≥πâÕ¬°«à“

°√–®“¬µ—«Õ¬Ÿà„ππÈ” ‡√’¬°«à“ Õ‘¡—≈™—π

™π‘¥πÈ”¡—π„ππÈ” (oil in water)

„™â —≠≈—°…≥å O/W ‡™àπ πÈ”ÀÕ¡

 ’∑“∫â“π πÈ”¬“∑”§«“¡ –Õ“¥ ¬“

√—°…“‚√§ ‡ªìπµâπ ∂â“ à«π∑’Ë‡ªìππÈ”

¡’ª√‘¡“≥πâÕ¬°«à“°√–®“¬µ—«Õ¬Ÿà„π

πÈ”¡—π ‡√’¬°«à“ Õ‘¡—≈™—π™π‘¥πÈ”„π

πÈ”¡—π (water in oil) „™â —≠≈—°…≥å

W/O ‡™àπ πÈ” ≈—¥ ‡§√◊ËÕß ”Õ“ß

πÈ”¬“¢—¥æ◊Èπ ‡ªìπµâπ ß“π∫“ß™π‘¥

Õ“®µâÕß°“√Õ‘¡—≈™—π∑’Ë¡’§«“¡‡ ∂’¬√

·§à™à«ß√–¬–‡«≈“ —ÈπÊ ‡™àπ °“√

¢ÿ¥‡®“–πÈ”¡—π¥‘∫ ·µà à«π¡“°

µâÕß°“√§«“¡‡ ∂’¬√‡ªìπ‡«≈“π“π

‡™àπ πÈ” ≈—¥ ‡§√◊ËÕß ”Õ“ß  ‘Ëß ”§—≠

Õ¬à“ßÀπ÷Ëß∑’Ë¡’º≈µàÕ§«“¡‡ ∂’¬√¢Õß

 “√Õ‘¡—≈™—π§◊Õ°“√‡≈◊Õ°„™âÕ‘¡—≈´‘-

‰ø‡ÕÕ√å∑’Ë‡À¡“– ¡ „π°“√‡≈◊Õ°„™â

Õ‘¡—≈´‘‰ø‡ÕÕ√å®–µâÕß∑√“∫‡ ’¬°àÕπ«à“

®–‡µ√’¬¡Õ‘¡—≈™—π™π‘¥‰Àπ (O/W

À√◊Õ W/O) Õ“®„™â “√≈¥·√ßµ÷ßº‘«

™π‘¥‡¥’¬«À√◊ÕÀ≈“¬™π‘¥√«¡°—π°Á‰¥â

·µà à«π¡“°π‘¬¡„™â·∫∫À≈“¬™π‘¥

‡æ√“–„ÀâÕ‘¡—≈™—π∑’Ë‡ ∂’¬√°«à“ ª√‘¡“≥

„π°“√„™âÕ¬Ÿà„π™à«ßµ—Èß·µà 1-10%

À√◊ÕÕ“®¡“°∂÷ß 15% «‘∏’°“√Àπ÷Ëß∑’Ë

 –¥«°·≈–ª√–À¬—¥‡«≈“„π°“√‡≈◊Õ°

„™â “√≈¥·√ßµ÷ßº‘«§◊Õ °“√„™â§à“

Hydrophilic/Liophilic Balance

(HLB) §‘¥§âπ‚¥¬ Griffin1 §à“

HLB ‡ªìπ§à“∑’Ë„™âÕ∏‘∫“¬ ¡∫—µ‘

‡©æ“–µ—«¢Õß “√≈¥·√ßµ÷ßº‘«·µà≈–

™π‘¥ ¢÷Èπ°—∫‚§√ß √â“ß à«π∑’Ë™Õ∫

πÈ”·≈–‰¡à™Õ∫πÈ” ´÷ËßÀ“‰¥â®“°°“√

∑¥≈ÕßÀ√◊Õª√– ∫°“√≥å„πÕÿµ “À-

°√√¡ ‡ªìπ‡≈¢®”π«π‡µÁ¡ ‰¡à¡’Àπà«¬

∂â“¡’§à“ HLB µË”‡ªìπ “√≈¥·√ßµ÷ßº‘«

∑’Ë™Õ∫≈–≈“¬„ππÈ”¡—π¡“°°«à“πÈ”

∂â“¡’§à“ HLB  Ÿß‡ªìπ “√≈¥·√ßµ÷ß

º‘«∑’Ë™Õ∫≈–≈“¬„ππÈ”¡“°°«à“πÈ”¡—π

 “¡“√∂π” “√≈¥·√ßµ÷ßº‘«‰ª„™â

ß“πµà“ßÊ ‚¥¬¥Ÿ®“°§à“ HLB ‰¥â

¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 1

«√√≥’  ÕŸà‰æ∫Ÿ√≥å
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µ“√“ß∑’Ë 1 · ¥ß°“√π” “√≈¥·√ßµ÷ßº‘«‰ª„™âß“π¢Õßµ“¡§à“ HLB

§à“ HLB °“√„™âß“π

1 - 3  “√ªÑÕß°—π°“√‡°‘¥øÕß (Antifoaming agent)
3 - 6 Õ‘¡—≈´‘‰ø‡ÕÕ√å [(Emulsifier agents (W/O emulsion)]
7 - 9 ‡«µµ‘ß‡Õ‡®πµå (Wetting agents)
8 - 18 Õ‘¡—≈´‘‰ø‡ÕÕ√å [(Emulsifier (O/W emulsion)]

13 - 16  “√´—°øÕ° (Detergent)
16 - 18 ‚´≈Ÿ∫‘‰≈´‘ß‡Õ‡®πµå (Solubilizing agents)

®“°µ“√“ß∑’Ë 1 ®–‡ÀÁπ«à“∂â“µâÕß°“√‡µ√’¬¡Õ‘¡—≈™—π™π‘¥ W/O §«√‡≈◊Õ°„™â “√
≈¥·√ßµ÷ßº‘«∑’Ë¡’§à“ HLB Õ¬Ÿà„π™à«ß 3-6 ∂â“µâÕß°“√‡µ√’¬¡Õ‘¡—≈™—π™π‘¥ O/W
§«√‡≈◊Õ°„™â “√≈¥·√ßµ÷ßº‘«∑’Ë¡’§à“ HLB Õ¬Ÿà„π™à«ß 8-18 °“√À“§à“ HLB ∑’Ë
·∑â®√‘ß¢Õß “√µâÕß∑”°“√∑¥≈Õß„πÀâÕßªØ‘∫—µ‘°“√´÷Ëß„™â‡«≈“¡“° ·µà∂â“µâÕß°“√
∑√“∫§à“‚¥¬ª√–¡“≥ “¡“√∂À“‰¥â‚¥¬°“√ —ß‡°µ°“√≈–≈“¬¢Õß “√∑’ËµâÕß°“√
À“„ππÈ”¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 2  à«π§à“ HLB ∑’Ë·πàπÕπ∑’Ë‰¥â®“°°“√∑¥≈Õß
„πÀâÕßªØ‘∫—µ‘°“√¢Õß “√Õ‘¡—≈´‘‰ø‡ÕÕ√å∑’Ë„™â¡“°„πÕÿµ “À°√√¡· ¥ß‰«â„π
µ“√“ß∑’Ë 3

µ“√“ß∑’Ë 2 · ¥ß°“√ª√–¡“≥§à“ HLB ‚¥¬„™â ¡∫—µ‘°“√≈–≈“¬πÈ”

≈—°…≥–¢Õß “√≈–≈“¬¢Õß “√≈¥·√ßµ÷ßº‘«„ππÈ” §à“ HLB

1. ‰¡à≈–≈“¬ 1-4
2. °√–®“¬µ—«‰¥â‡≈Á°πâÕ¬‰¡à‡ ∂’¬√ 4-7
3. °√–®“¬µ—« ’¢“«¢ÿàπ¡’§«“¡‡ ∂’¬√ 7-9
4. °√–®“¬µ—«‰¥â¥’‰¥â “√≈–≈“¬§àÕπ¢â“ß„  10-13
5. °√–®“¬µ—«‰¥â¥’ “√≈–≈“¬„  13-20

µ—«Õ¬à“ß°“√‡≈◊Õ°„™â “√≈¥·√ßµ÷ßº‘«‡ªìπÕ‘¡—≈´‘‰ø‡ÕÕ√å
„π°“√‡µ√’¬¡Õ‘¡—≈™—π™π‘¥ O/W ‚¥¬º ¡°√¥‰¢¡—π 2 ™π‘¥§◊Õ°√¥‚Õ‡≈Õ‘°

(Oleic acid) °—∫ ≈“‚π≈‘π (lanolin) Õ¬à“ß≈–‡∑à“Ê °—π®–µâÕß„™â “√≈¥·√ßµ÷ß
º‘«™π‘¥„¥

°. „™âÕ‘¡—≈´‘‰ø‡ÕÕ√å‡æ’¬ß™π‘¥‡¥’¬«
1. À“§à“ HLB ∑’ËµâÕß„™â„π°“√‡µ√’¬¡º≈‘µ¿—≥±å

1.1 §”π«≥§à“ HLB ¢Õßº≈‘µ¿—≥±å‚¥¬µ√ß∂â“√Ÿâ«—µ∂ÿ¥‘∫∑’Ë„™â (§à“ HLB
∑’Ë„™â„π°“√‡µ√’¬¡Õ‘¡—≈™—π ¢Õß “√∫“ß™π‘¥· ¥ß‰«â„πµ“√“ß∑’Ë 4)

®“°µ“√“ß∑’Ë 4 §à“ HLB ∑’Ë„™â„π°“√‡µ√’¬¡Õ‘¡—≈™—π¢Õß°√¥‚Õ≈‘
Õ‘° ·≈–≈“‚π≈‘π¡’§à“‡∑à“°—∫ 17,  12 µ“¡≈”¥—∫

º≈‘µ¿—≥±å∑’ËµâÕß°“√¡’§à“ HLB = (0.5 x 17) + (0.5 x 12) 
= 14.5

1.2 °√≥’∑’Ë ‰¡à∑√“∫§à “
HLB ¢Õßº≈‘µ¿—≥±å ·µà∑√“∫«à“
‡ªìπÕ‘¡—≈™—π™π‘¥ O/W ‡≈◊Õ°„™â
 “√≈¥·√ßµ÷ßº‘«µ“¡µ“√“ß∑’Ë 1 §à“
HLB ∑’Ë„™âÕ¬Ÿà„π™à«ß 8 - 18

2. ‡≈◊Õ° “√≈¥·√ßµ÷ßº‘«∑’Ë¡’
§à“ HLB ‡∑à“π’È Õ“®æ∫«à“¡’ “√
À≈“¬™π‘¥∑’Ë¡’§à“ HLB Õ¬Ÿà„π™à«ßπ’È
®÷ßµâÕß ÿà¡‡≈◊Õ° ∑¥≈ÕßÀ“ª√‘¡“≥∑’Ë
µâÕß„™â ·≈â«π”º≈‘µ¿—≥±å‰ª∑¥ Õ∫
§«“¡‡ ∂’¬√µàÕ‰ª

¢. °“√„™â “√≈¥·√ßµ÷ßº‘« 2 ™π‘¥
À≈—°„π°“√‡≈◊Õ°§◊Õ “√≈¥·√ß

µ÷ßº‘«™π‘¥∑’Ë 1 ¡’§à“ HLB µË”°«à“
º≈‘µ¿—≥±å∑’ËµâÕß°“√‡µ√’¬¡ “√≈¥
·√ßµ÷ßº‘«™π‘¥∑’Ë 2 ¡’§à“ HLB  Ÿß
°«à“º≈‘µ¿—≥±å∑’ËµâÕß°“√‡µ√’¬¡ ·≈â«
®÷ßÀ“ —¥ à«π∑’ËµâÕß„™â ‡™àπ ‡≈◊Õ°„™â
Polyoxyethylene tridecyl ether
¡’§à“ HLB = 15.9 °—∫ Cetyl ether
¡’§à“ HLB = 12.9

°“√§”π«≥
 ¡¡µ‘„Àâª√‘¡“≥ “√≈¥·√ß

µ÷ßº‘«∑’ËµâÕß„™â∑—ÈßÀ¡¥ = 1
∂â“ª√‘¡“≥ Polyoxyethylene

tridecyl ether ∑’ËµâÕß„™â = x
ª√‘¡“≥ Cetyl ether ∑’ËµâÕß„™â

= (1 - x)
15.9x + 12.9 (1 - x) = 14.5

x = 0.64
ª√‘¡“≥ Polyoxyethylene

tridecyl ether : Cetyl ether ∑’Ë„™â
‡∑à“°—∫ 0.64 : 0.36

∂â“µâÕß„™âÕ‘¡—≈´‘‰ø‡ÕÕ√å∑—ÈßÀ¡¥
20 °√—¡ ª√‘¡“≥ Polyoxyethylene
tridecyl ether ‡∑à“°—∫ 12.8 °√—¡
Cetyl ether ‡∑à“°—∫ 7.2 °√—¡

®“°∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ®–
‡ÀÁπ«à“°“√„™â§à“ HLB „π°“√‡≈◊Õ°
 “√Õ‘¡—≈´‘‰ø‡ÕÕ√å∑’Ë‡À¡“– ¡ ‡ªìπ
«‘∏’∑’Ë‰¡à¬ÿàß¬“° ∑”„Àâª√–À¬—¥‡«≈“„π
°“√∑¥≈Õß·≈–§—¥‡≈◊Õ° “√Õ‘¡—≈´‘-
‰ø‡ÕÕ√å
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µ“√“ß∑’Ë 4 · ¥ß§à“ HLB ∑’ËµâÕß°“√„π°“√‡µ√’¬¡Õ‘¡—≈™—π·∫∫ O/W ¢Õß “√∫“ß™π‘¥

 “√∑’Ë„™â §à“ HLB ∑’Ë„™â  “√∑’Ë„™â §à“ HLB ∑’Ë„™â

Acetophenone 14 Chlorinated paraffin 8
Acid, dimer 14 Kerosene 14
Acid, lauric 16 Lanolin, anhydrous 12
Acid, linoleic 16 Oil: Mineral, aromatic 12
Acid, oleic 17 Oil: Mineral, paraffinic 10
Acid, ricinoleic 16 Mineral spirits 14
Acid, stearic 17 Petrolatum 7-8
Alcohol, cetyl 15 Pine Oil 16
Alcohol, decyl 14 Wax: Beeswax 9
Alcohol, lauryl 14 Wax: Candelilla 14-15
Alcohol, tridecyl 14 Wax: Carnauba 12
Benzene 15 Wax: Microcrystalline 10
Carbon tetrachloride 16 Wax: Paraffin 10
Castor oil 14

µ“√“ß∑’Ë 3 · ¥ß§à“ HLB ¢Õß “√≈¥·√ßµ÷ßº‘«∑’Ë„™â¡“°„πÕÿµ “À°√√¡

™◊ËÕ∑“ß°“√§â“ (Commercial name) ™◊ËÕ∑“ß‡§¡’ (Chemical Name) §à“ HLB

Acacia Acacia 12.0
Glyceryl Monostearate Glyceryl monostearate 3.8
Methocel 15cps Methylcellulose 10.5
PEG 400 Monooleate Polyoxyethylene monooleate 11.4
PEG 400 Monostearate Polyoxyethylene monostearate 11.6
PEG 400 Monolaurate Polyoxyethylene monolaurate 13.1
Atlas G-1441 Polyoxyethylene sorbitol lanolin derivative 14.0
Parmagel B Gelatin 9.8
Potassium oleate Potassium oleate 20.0
Sodium oleate Sodium oleate 18.0
Span 20 Sorbitan monolaurate 8.6
Span 40 Sorbitan monopalmitate 6.7
Span 60 Sorbitan monostearate 4.7
Span 65 Sorbitan tristearate 2.1
Span 80 Sorbitan monooleate Polyoxyethylene 4.3
Span 85 Sorbitan monolaurate 1.8
Tragacanth Sorbitan trioleate 13.2
Triethanolamine oleate Tragacanth 12.0
Tween 20 Triethanolamine oleate 16.7
Tween 21 Polyoxyethylene sorbitan monolaurate 13.3
Tween 40 Polyoxyethylene sorbitan monopalmitate 15.6
Tween 60 Polyoxyethylene sorbitan monostearate 14.9
Tween 61 Polyoxyethylene sorbitan monostearate 9.6
Tween 65 Polyoxyethylene sorbitan tristearate 10.5
Tween 80 Polyoxyethylene sorbitan monooleate 15.0
Tween 85 Polyoxyethylene sorbitan trioleate 11.0


