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Abstract
Khunkitti, W., Aromdee, C., Vorarat, S. and Chitropas, P.

The potential of jackfruit starch for use as suspending agent

and emulsifying agent
Songklanakarin J. Sci. Technol., 2006, 28(1) : 145-155

Due to the physicochemical properties of jackfruit (JK) seed starch, it is interesting to use jackfruit

mucilage for cosmetic application. The aim of this study was to investigate the physical properties and the

effectiveness of JK mucilage at the range of 1 to 5% w/v for using as suspending agent and emulsifying agent.

It was found that the pH of 3% w/v JK mucilage was  4.63±0.11. At the concentrations lower than 3% w/v the

mucilage exhibited newtonian flow whereas at higher concentration the mucilage showed pseudoplastic with

thixotropic flow. As increased the concentration of JK mucilage, the surface tension of purified water was

reduced to the range of 1.77-3.8 mN/m and the interfacial tension between water and mineral oil was reduced

to  the range of 9.07-12.43 mN/m. The viscosity of the mucilage was reduced dramatically in acid pH but

in salt solution at the concentrations lower than 2% w/v, the viscosity was increased. In addition, the JK

mucilage was able to flocculate Titanium dioxide. Even though the JK mucilage was able to thicken the
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external phase of emulsion, it exhibited as a poor emulsifier. The JK mucilage, therefore, has the potential for

use as a suspending agent and thickening agent in cosmetic products.

Key words : jackfruit mucilage, surface tension, interfacial tension, suspending agent,
thickening agent
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®“°§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–∑“ß‡§¡’¢Õß·ªÑß¢πÿπ æ∫«à“ ·ªÑß¢πÿππà“®–π”¡“ª√–¬ÿ°µå„™â„π∑“ß‡§√◊ËÕß

 ”Õ“ß‰¥â °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ·≈–ª√– ‘∑∏‘¿“æ¢ÕßπÈ”·ªÑß¢πÿπ„π°“√π”¡“

‡ªìπ “√·¢«πµ–°Õπ·≈– “√°àÕÕ‘¡—≈™—π ®“°°“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”·ªÑß¢πÿπ„π§«“¡‡¢â¡¢âπ√–À«à“ß

1 ∂÷ß 5 % w/v æ∫«à“πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπµË”°«à“ 3% w/v ®–‰À≈·∫∫π‘«‚µ‡π’¬π ·≈–∑’Ë§«“¡‡¢â¡¢âπ 3%

w/v ®–¡’ pH ‡∑à“°—∫ 4.63+0.11 ‰À≈·∫∫ pseudoplastic with thixotropy  ¡’§ÿ≥ ¡∫—µ‘„π°“√≈¥·√ßµ÷ßº‘«·≈–·√ß

∑’Ëº‘«ª√–®—π‰¥â‡≈Á°πâÕ¬‚¥¬≈¥·√ßµ÷ßº‘«¢ÕßπÈ”≈ß‰¥â√–À«à“ß 1.77-3.8 mN/m ·≈–≈¥·√ß∑’Ëº‘«ª√–®—π√–À«à“ßπÈ”°—∫

mineral oil ≈ß√–À«à“ß 9.07-12.43 mN/m „π ¿“«–∑’Ë‡ªìπ°√¥§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß¢πÿπ®–≈¥µË”≈ß „π∑“ßµ√ß

¢â“¡„π ¿“«–∑’Ë¡’‡°≈◊Õ§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß¢πÿπ®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊ÕπâÕ¬°«à“ 2% w/v πÕ°®“°π’È

πÈ”·ªÑß¢πÿπ¬—ß∑”„Àâ Titanium dioxide ®—∫°—πÕ¬à“ßÀ≈«¡Ê ·≈– “¡“√∂‡æ‘Ë¡§«“¡Àπ◊¥„Àâ°—∫«—Æ¿“§¿“¬πÕ°¢Õß

Õ‘¡—≈™—π·µà “¡“√∂°àÕÕ‘¡—≈™—π‰¥âπâÕ¬ ¥—ßπ—Èπ·ªÑß¢πÿππà“®–¡’»—°¬¿“æ∑’Ë®–π”¡“„™â‡ªìπ “√™à«¬·¢«πµ–°Õπ·≈–„™â

‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥„πÕ‘¡—≈™—π‰¥â

¢πÿπ‡ªìπ‰¡â¬◊πµâπ ª≈Ÿ°‰¥â∑—Ë«‰ª∑ÿ°¿“§¢Õßª√–‡∑»
ÕÕ°º≈µ≈Õ¥ªï º≈¡’¢π“¥„À≠à Õ“®Àπ—°‰¥â∂÷ß 30  °°.
‡π◊ÈÕ¡’√ À«“πÀÕ¡ π‘¬¡√—∫ª√–∑“π ¥À√◊Õ„ à¢π¡À«“π
À√◊Õ‰Õ»§√’¡  „π¢πÿπ 1 º≈ ®–¡’¬«ß¢πÿπª√–¡“≥ 30-

100 ¬«ß ¢÷ÈπÕ¬Ÿà°—∫¢π“¥·≈–æ—π∏ÿå¢Õß¢πÿπ º≈ ÿ°‡¥◊Õπ
¡°√“§¡-æƒ…¿“§¡   ‡¡≈Á¥¢πÿπÕ“®π”¡“µâ¡„Àâ ÿ°·≈–
√—∫ª√–∑“π ‡¡≈Á¥¢πÿπ¡’§«“¡™◊Èπ 54.7% ‚ª√µ’π 6.6%

‰¢¡—π 0.4% §“√å‚∫‰Œ‡¥√µ 38.4% ‡ âπ„¬ 1.5% (Arom-

dee et al., 2004)   ‡¡≈Á¥¢πÿπ¡’ª√‘¡“≥·ªÑß∂÷ß 38.4%

·ªÑß®“°‡¡≈Á¥¢πÿπ‡ªìπ·ªÑß∑’Ë¡’¢π“¥≈–‡Õ’¬¥‡≈Á°æÕ°—∫·ªÑß
¢â“«‡®â“·µà¡’§«“¡≈◊Ëπ·≈–¡—π°«à“  ®“°°“√»÷°…“‡∫◊ÈÕßµâπ
æ∫«à“·ªÑß¢πÿπ “¡“√∂æÕßµ—«‰¥â¥’„ππÈ”‡¥◊Õ¥  ≈—°…≥–
‡®≈∑’Ë‰¥â¡’§«“¡¡—π«“«πà“„™â ¥—ßπ—Èππà“®– “¡“√∂π”‡¡≈Á¥
¢πÿπ¡“„™â‡µ√’¬¡·ªÑß‡æ◊ËÕª√–‚¬™πå„π∑“ßÕÿµ “À°√√¡¬“
·≈–‡§√◊ËÕß ”Õ“ß‰¥â °“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“
§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢Õß·ªÑß¢πÿπ·≈–ª√– ‘∑∏‘¿“æ¢Õß

πÈ”·ªÑß¢πÿπ„π°“√π”¡“‡ªìπ “√·¢«πµ–°Õπ·≈– “√°àÕ
Õ‘¡—≈™—π

Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡·ªÑß¢πÿπ

π”‡¡≈Á¥¢πÿπ‡°Á∫∑’Ëµ≈“¥ ¥ ®—ßÀ«—¥¢Õπ·°àπ „π
√–À«à“ß‡¥◊Õπ¡°√“§¡ æ.». 2547 ¡“≈â“ß·≈â«Õ∫„Àâ·Àâß∑’Ë
Õÿ≥À¿Ÿ¡‘ 50oC °àÕππ”¡“∫¥„Àâπ”‡¡≈Á¥·Àâß·™àπÈ”§â“ß§◊π
·≈â«≈Õ°‡ª≈◊Õ°™—ÈππÕ°ÕÕ° π”‰ªªíòπ„Àâ≈–‡Õ’¬¥ À≈—ß®“°
π—Èππ”‰ª≈â“ß¥â«¬π”‡ª≈à“®π®ππÈ”∑’Ë·™à„  °√Õß‡Õ“·ªÑß
‰ªÕ∫„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 50oC π”·ªÑß∑’Ë‰¥â‰ªºà“π·√àß‡∫Õ√å
100

2. °“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”·ªÑß¢πÿπ

2.1 °“√‡µ√’¬¡πÈ”·ªÑß¢πÿπ
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ªï∑’Ë 28 ©∫—∫∑’Ë 1 ¡.§. - °.æ. 2549
»—°¬¿“æ¢Õß·ªÑß¢πÿπ„π∑“ß‡§√◊ËÕß ”Õ“ß

«—™√’  §ÿ≥°‘µµ‘ ·≈–§≥–147

‡µ√’¬¡·ªÑß¢πÿπ„π§«“¡‡¢â¡¢âπ 0, 1, 2, 3, 4

·≈– 5%  ‚¥¬™—Ëß “√≈ß„π∫’°‡°Õ√å‡µ‘¡πÈ”®π§√∫·≈â«„Àâ
§«“¡√âÕπ∑’Ë 100oC ‡ªìπ‡«≈“π“π 4-5 π“∑’ ª≈àÕ¬∑‘Èß‰«â
„Àâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß  —ß‡°µ≈—°…≥–∑’Ë‡µ√’¬¡‰¥â π”‰ª«—¥
pH ·≈–§«“¡Àπ◊¥¥â«¬‡§√◊ËÕß Brookfield viscometer

2.2 °“√«—¥§«“¡Àπ◊¥·≈–°“√‰À≈¥â«¬ Brook-

field viscometer DVIII (New Jersey, USA)

π”πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0, 1, 2, 3, 4,

5 % w/v ‰ª«—¥§«“¡Àπ◊¥‚¥¬„™â spindle T-F À¡ÿπ¥â«¬
§«“¡‡√Á«√Õ∫ 100 RPM «—¥∑’ËÕÿ≥À¿Ÿ¡‘ 21±1oC ∫—π∑÷°
§à“∑’ËÕà“π‰¥â  ·≈–π”πÈ”·ªÑß¢πÿπ§«“¡‡¢â¡¢âπ 3% w/v

∫√√®ÿ≈ß„π small sample adapter «—¥°“√‰À≈∑’Ë§«“¡‡√Á«
10, 20, 30, 40, 50, 60, 50, 40, 30, 20 √Õ∫/π“∑’ π”
§à“∑’Ë‰¥â‰ªæ≈Õµ°√“ø√–À«à“ß§«“¡Àπ◊¥°—∫§«“¡‡√Á«√Õ∫
µàÕπ“∑’  ·≈–»÷°…“≈—°…≥–°“√‰À≈¢ÕßπÈ”·ªÑß¢πÿπ‚¥¬
æ≈Õµ°√“ø√–À«à“ß rate of shear ·≈– shearing stress

3. °“√À“§à“·√ßµ÷ßº‘« ·≈–·√ß√–À«à“ßº‘«ª√–®—π¢Õß

πÈ”·ªÑß¢πÿπ

3.1 °“√«—¥§à“·√ßµ÷ßº‘«‚¥¬„™â‡§√◊ËÕß¡◊Õ Tensio-

meter (KRUSS, Hamburg, Germanny)

π”πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0, 0.25, 0.5,

1, 2, ·≈– 3 % w/v ‰ªÀ“§à“·√ßµ÷ßº‘«·≈–·√ß√–À«à“ßº‘«
ª√–®—π ¥—ßπ’È  µ«ßπÈ”·ªÑß 10.0 ¡≈. „ à„π¿“™π–·°â«
π”‰ª«“ß∫π·∑àπ‡§√◊ËÕß¡◊Õ ª√—∫«ß·À«π„ÀâÕ¬Ÿà„πµ”·Àπàß
æ√âÕ¡«—¥  ‡≈◊ËÕπ·∑àπ¢÷Èπ‰ª„Àâ„°≈â«ß·À«π¡“°∑’Ë ÿ¥·µà‰¡à
 —¡º— «ß·À«π·≈â«ª√—∫ªÿÉ¡„Àâ«ß·«π —¡º— °—∫º‘«πÈ”·ªÑß
æÕ¥’ ª√—∫·ªÑπ¥÷ß«ß·À«πÕ¬à“ß™â“Ê ®π«ß·À«πÀ≈ÿ¥ÕÕ°
®“°º‘«¢ÕßπÈ”·ªÑß Õà“π§à“·√ß∫‘¥¢Õß¢¥≈«¥®“°Àπâ“ªí∑¡å
‡§√◊ËÕß¡◊Õ ∫—π∑÷°º≈ ‚¥¬∑” È́” 3 §√—Èß

3.2 °“√«—¥·√ß√–À«à“ßº‘«ª√–®—π‚¥¬„™â‡§√◊ËÕß¡◊Õ
tensiometer (KRUSS, Hamburg, Germanny)

π”πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0, 0.25, 0.5, 1,

2, ·≈– 3 % w/v ª√‘¡“µ√ 10.0 ¡≈. „ à„π¿“™π–·°â«
ª√—∫ªÿÉ¡„Àâ«ß·À«π —¡º— °—∫º‘«πÈ”·ªÑßæÕ¥’  §àÕ¬Ê ‡µ‘¡
mineral oil 10.0 ¡≈. ≈ß∫ππÈ”·ªÑß¢πÿπ √Õ„Àâº‘«¢Õß
µ—«Õ¬à“ßπ‘Ëß  ª√—∫·ªÑπ¥÷ß«ß·À«πÕ¬à“ß™â“Ê ®π«ß·À«π
À≈ÿ¥ÕÕ°®“°º‘«¢ÕßπÈ”·ªÑß¢πÿπÕà“π·√ß∫‘¥¢Õß¢¥≈«¥

®“°Àπâ“ªí∑¡å‡§√◊ËÕß¡◊Õ ∫—π∑÷°º≈ ‚¥¬∑”´È”  3 §√—Èß

4. °“√»÷°…“º≈¢Õß°√¥·≈–‡°≈◊ÕµàÕ§ÿ≥ ¡∫—µ‘¢ÕßπÈ”

·ªÑß¢πÿπ„π§«“¡‡¢â¡¢âπ 4% w/v

‡µ√’¬¡πÈ”·ªÑß¢πÿπ„π§«“¡‡¢â¡¢âπ 4% w/v ‚¥¬
„Àâ¡’ glycolic acid À√◊Õ‡µ‘¡ sodium chloride „π§«“¡
‡¢â¡¢âπ 0.25, 0.5, 1, 2 ·≈– 3 % w/v µ“¡≈”¥—∫ ∑‘Èß‰«â
24 ™¡. ∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß°àÕππ”‰ª«—¥§«“¡Àπ◊¥∑’ËÕÿ≥À¿Ÿ¡‘
22±1.0oC  ‚¥¬ Brookfield viscometer ¥â«¬ spindle

T-F  ¥â«¬§«“¡‡√Á« 100 √Õ∫/π“∑’

5. §«“¡ “¡“√∂„π°“√°àÕÕ‘¡—≈™—π ¢ÕßπÈ”·ªÑß¢πÿπ

‡µ√’¬¡Õ‘¡—≈™—π√–À«à“ß mineral oil ·≈–πÈ”·ªÑß
¢πÿπ„π§«“¡‡¢â¡¢âπ 0, 1, 2, 3, 4 ·≈– 5 % w/v „π —¥ à«π
1 µàÕ 10 ¥—ßπ’È Õÿàπ mineral oil ·≈–πÈ”·ªÑß¢πÿπ∫πÀ¡âÕ
Õ—ß‰ÕπÈ”®π¡’Õÿ≥À¿Ÿ¡‘ 70oC ·≈– 75oC µ“¡≈”¥—∫ §àÕ¬Ê
‡µ‘¡ mineral oil ≈ß„ππÈ”·ªÑß¢πÿπ π”‰ª homogenized

π“π 1 π“∑’  ªî‡ªµÕ‘¡—≈™—π∑’Ë‰¥â®”π«π 100 ‰¡‚§√≈‘µ√
(µl) ≈ß„π 96-well plate  ·≈â«‡®◊Õ®“ß¥â«¬πÈ” 100 µl

·≈–∑” blank ‚¥¬„™âπÈ” ∑”µ—«Õ¬à“ß≈– 3 ´È” π”‰ª«—¥§à“
°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 595 π“‚π‡¡µ√ (nm)

‚¥¬„™â‡§√◊ËÕß micro titer plate reader (Biorad, USA)

‚¥¬‡¢¬à“ 1 π“∑’°àÕπ«—¥ ∑’Ë‡«≈“ 0 π“∑’ ‡°Á∫µ—«Õ¬à“ß‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕßπ“π 1  —ª¥“Àå  ∑”°“√ª√–‡¡‘π§à“¥—™π’
§«“¡§ßµ—«¢ÕßÕ‘¡—≈™—π (ESI: Emulsion stability index)

(Garti et al., 1999)

ESI = OD
595

 ¢ÕßÕ‘¡—≈™—π ≥ «—π∑’Ë 7 ÷ OD
595

¢ÕßÕ‘¡—≈™—π ≥ «—π∑’Ë 0

5. °“√»÷°…“º≈¢Õß§«“¡‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√

‡°‘¥ flocculation ·≈– redispersibility ¢Õß titanium

dioxide

 “√·¢«π≈Õ¬∑’Ë„™â∑¥ Õ∫  ‰¥â·°à  0.25% w/v

Carbopol 940,  2.5% w/v sodiumcarboxymethyl-

cellulose (SCMC), 5% w/v Poloxamer 407 ·≈– 5%

w/v πÈ”·ªÑß¢πÿπ  ∑”°“√‡µ√’¬¡¬“πÈ”·¢«πµ–°Õπ‚¥¬¡’
 à«πª√–°Õ∫¥—ßπ’È micronized titanium dioxide  7.5

°√—¡ flocculating agent „πª√‘¡“≥ 0 1 3 À√◊Õ 5 ¡≈.
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paraben concentrate 0.5 ¡≈. ·≈–ª√—∫ª√‘¡“µ√¥â«¬πÈ”
ª√“»®“°Õ‘ÕÕπ ®π‰¥âª√‘¡“µ√ 25.0 ¡≈. ∑”°“√ª√–‡¡‘π
§ÿ≥ ¡∫—µ‘¢Õß¬“πÈ”·¢«πµ–°Õπ∑’Ë‡µ√’¬¡‰¥â‡¡◊ËÕµ—Èß∑‘Èß‰«â∑’Ë
Õÿ≥À¿Ÿ¡‘ÀâÕßπ“π 2  —ª¥“Àå  ∑”°“√ª√–‡¡‘π°“√‡°‘¥°“√
®—∫°—π·∫∫À≈«¡Ê (flocculation) ‚¥¬°“√«—¥§«“¡ Ÿß¢Õß
µ–°Õπ‡∑’¬∫°—∫µ”√—∫§«∫§ÿ¡ ·≈–∑”°“√ª√–‡¡‘π°“√°≈—∫
°√–®“¬µ—«¢Õßµ–°Õπ (redispersibility) ‚¥¬°“√π—∫
®”π«π§√—Èß¢Õß°“√æ≈‘°¿“™π–∫√√®ÿ 180 Õß»“®π°«à“
µ–°Õπ®–°≈—∫°√–®“¬µ—«‰¥âÕ¬à“ß ¡∫Ÿ√≥å

7. °“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√‡æ‘Ë¡§«“¡Àπ◊¥°—∫§«“¡

‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√‡°‘¥Õ‘¡—≈™—π

‡µ√’¬¡Õ‘¡—≈™—π ‚¥¬¡’ à«πª√–°Õ∫¥—ßπ’È «—Ø¿“§
πÈ”¡—πª√–°Õ∫¥â«¬ light mineral oil  20 ¡≈. «—Ø¿“§πÈ”
ª√–°Õ∫¥â«¬ sorbitol 3 °√—¡, paraben concentrate 2

¡≈., micronized titanium dioxide 1 °√—¡ ∑’Ë∑”„Àâ‡ªï¬°
¥â«¬ Cremophor RH-40  3 °√—¡  “√‡æ‘Ë¡§«“¡Àπ◊¥„π
ª√‘¡“≥ 0, 1, 3 ·≈– 5 ¡≈. µ“¡≈”¥—∫ ·≈–ª√—∫ª√‘¡“µ√
¥â«¬πÈ”ª√“»®“°Õ‘ÕÕπ  ®π‰¥âª√‘¡“µ√  100  ¡≈.  ‚¥¬
‡µ√’¬¡¥—ßπ’È ‡∑«—Ø¿“§πÈ”∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 80oC ≈ß„π«—Ø¿“§
πÈ”¡—π∑’Ë¡’Õÿ≥À¿Ÿ¡‘ 75oC §πÕ¬à“ßµàÕ‡π◊ËÕß®π‡ªìπÕ‘¡—≈™—π
‡π◊ÈÕ‡¥’¬«°—π ª√–‡¡‘π§ÿ≥ ¡∫—µ‘¢ÕßÕ‘¡—≈™—π∑’Ë‰¥â‡¡◊ËÕµ—Èß∑‘Èß
‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß‡¡◊ËÕ‡°Á∫‰«âπ“π 1  —ª¥“Àå  ∑”°“√«—¥
§«“¡Àπ“¢Õß™—Èπ§√’¡·≈–™—Èπ¢ÕßπÈ”¡—π∑’Ë·¬°ÕÕ°¡“Õ¬à“ß
™—¥‡®π §”π«≥À“ % creaming ·≈– % breaking ¥—ßπ’È

% creaming =100 x (§«“¡Àπ“¢Õß™—Èπ§√’¡ (cm)

÷ §«“¡ Ÿß¢ÕßÕ‘¡—≈™—π‡√‘Ë¡µâπ (cm)

% breaking =100 x (§«“¡Àπ“¢Õß™—ÈππÈ”¡—π∑’Ë
·¬°ÕÕ°¡“Õ¬à“ß™—¥‡®π (cm) ÷

§«“¡ Ÿß¢ÕßÕ‘¡—≈™—π‡√‘Ë¡µâπ (cm)

º≈°“√»÷°…“

°“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”·ªÑß¢πÿπ

πÈ”·ªÑß¢πÿπ¡’  pH  √–À«à“ß  4.47-4.63  ∑’Ë§«“¡
‡¢â¡¢âπ 1 ·≈– 2 % w/v ¡’≈—°…≥–‡À≈« ¢ÿàπ¢“« ‡¡◊ËÕµ—Èß
∑‘Èß‰«â¡’µ–°Õπºß·ªÑß‡≈Á°πâÕ¬ §«“¡Àπ◊¥µË” ∑’Ë§«“¡‡¢â¡¢âπ
3 % w/v πÈ”·ªÑß¢πÿπ¡’≈—°…≥–Àπ◊¥·≈–‰À≈‰¥â ∑’Ë§«“¡
‡¢â¡¢âπ 4 ·≈– 5 % w/v πÈ”·ªÑß¡’≈—°…≥–‡ªìπ‡®≈‚ª√àß· ß
°÷Ëß·¢Áß  ‡¡◊ËÕπ”‰ª«—¥§«“¡Àπ◊¥æ∫«à“§«“¡Àπ◊¥®–‡æ‘Ë¡¢÷Èπ
(Table 1)  ‡¡◊ËÕπ”‰ª«—¥°“√‰À≈¢ÕßπÈ”·ªÑß¢πÿπæ∫«à“∑’Ë
§«“¡‡¢â¡¢âπ 1 ·≈– 2 % w/v  §à“ rate of shear ·≈–
shear stress ¡’§«“¡ —¡æ—π∏å·∫∫‡ªìπ‡ âπµ√ß‰¡à¢÷Èπ°—∫
‡«≈“ „π¢≥–∑’ËπÈ”·ªÑß¢πÿπ§«“¡‡¢â¡¢âπ 3% ¡’§«“¡Àπ◊¥
≈¥≈ß‡¡◊ËÕ¡’·√ß°√–∑”¡“°¢÷Èπ·≈–‡¡◊ËÕ≈¥·√ß°√–∑”°“√
§◊πµ—«¢Õß·ªÑß¢≥–®–¢÷Èπ°—∫‡«≈“ (Figures 1 ·≈– 2)

·√ßµ÷ßº‘«·≈–·√ß∑’Ëº‘«ª√–®—π¢ÕßπÈ”·ªÑß¢πÿπ

‡¡◊ËÕπ”πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0.25, 0.5, 1, 2

·≈– 3 % w/v ¡“«—¥·√ßµ÷ßº‘«√–À«à“ßπÈ”·ªÑß¢πÿπ°—∫
Õ“°“»æ∫«à“ πÈ”¡’·√ßµ÷ßº‘«‡ªìπ 72.3 mN/m ‡¡◊ËÕ§«“¡
‡¢â¡¢âπ¢ÕßπÈ”·ªÑß¢πÿπ‡æ‘Ë¡¢÷Èπ·√ßµ÷ßº‘«®–§àÕ¬Ê ≈¥≈ß
‚¥¬µË”°«à“·√ßµ÷ßº‘«¢ÕßπÈ” 1.77, 5.67, 6.7, 9.57 ·≈–
3.8 mN/m µ“¡≈”¥—∫  πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 3%

w/v ¡’·√ßµ÷ßº‘«®–‡æ‘Ë¡¢÷Èπ®“°·√ßµ÷ßº‘«¢ÕßπÈ”·ªÑß¢πÿπ
2% w/v ∂÷ß 5.77 mN/m ‚¥¬æ∫«à“·√ßµ÷ßº‘«®–≈¥≈ßµË”
 ÿ¥∑’Ë§«“¡‡¢â¡¢âπ 2% w/v  ”À√—∫·√ß∑’Ëº‘«ª√–®—πæ∫«à“
·√ß∑’Ëº‘«ª√–®—π√–À«à“ßπÈ”·≈– mineral oil ¡’§à“‡ªìπ 47.4

mN/m ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢ÕßπÈ”·ªÑß¢πÿπ‡æ‘Ë¡¢÷Èπ·√ß∑’Ëº‘«
ª√–®—π¢ÕßπÈ”·ªÑß¢πÿπ®–≈¥≈ß ‚¥¬µË”°«à“·√ß∑’Ëº‘«ª√–®—π
¢ÕßπÈ” 9.07, 12.33, 14.30, 16.10 ·≈– 12.43 mN/m

Table 1. Physical properties of jackfruit mucilage.

Concentration of JK (%w/v) pH Viscosity (cps)

1 4.63±0.08 1.63±0.23
2 4.63±0.12 4.83±1.51
3 4.61±0.16 40.97±4.94
4 4.58±0.12 214.33±6.11
5 4.47±0.13       253.00±18.52
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µ“¡≈”¥—∫  πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 3% w/v æ∫«à“
·√ß∑’Ëº‘«ª√–®—π®–‡æ‘Ë¡¡“°°«à“¢ÕßπÈ”·ªÑß¢πÿπ 2% w/v

∂÷ß 3.67 mN/m ‚¥¬æ∫«à“·√ß∑’Ëº‘«ª√–®—π®–≈¥≈ßµË” ÿ¥∑’Ë
§«“¡‡¢â¡¢âπ 2% w/v ·≈–æ∫«à“°“√≈¥≈ß¢Õß∑—Èß·√ßµ÷ß
º‘«·≈–·√ß∑’Ëº‘«ª√–®—π¢ÕßπÈ”·ªÑß¢πÿπ‡ªìπ‰ª„π∑”πÕß
‡¥’¬«°—π (Figure 3)

º≈¢Õß°√¥·≈–‡°≈◊ÕµàÕ§ÿ≥ ¡∫—µ‘¢ÕßπÈ”·ªÑß¢πÿπ‡¢â¡¢âπ

4% w/v

Figure 4 · ¥ß„Àâ‡ÀÁπ«à“ ‡¡◊ËÕ‡µ‘¡°√¥ glycolic

acid „π§«“¡‡¢â¡¢âπ 0.25-0.5 % w/v ≈ß„ππÈ”·ªÑß 4%

w/v æ∫«à“§«“¡Àπ◊¥≈¥≈ß¡“° ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß°√¥
¡“°¢÷Èπ§«“¡Àπ◊¥≈¥≈ß‡≈Á°πâÕ¬  „π¢≥–∑’Ë‡¡◊ËÕ‡µ‘¡‡°≈◊Õ
sodium chloride „π§«“¡‡¢â¡¢âπ 0.25-2.0% w/v ≈ß„π

πÈ”·ªÑß¢πÿπ 4% w/v æ∫«à“§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß¢πÿπ®–
‡æ‘Ë¡¢÷Èπ‚¥¬§«“¡Àπ◊¥®–¡“°∑’Ë ÿ¥‡¡◊ËÕ‡µ‘¡‡°≈◊Õ„π§«“¡
‡¢â¡¢âπ 0.25% w/v ·≈–≈¥≈ß„π™à«ß∑’Ë¡’‡°≈◊Õ µË”°«à“ 2%

w/v

°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√‡æ‘Ë¡§«“¡Àπ◊¥°—∫§«“¡

‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√‡°‘¥°“√®—∫°“√·∫∫À≈«¡Ê

(flocculation) ¢Õß titanium dioxide

‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂¢Õß “√‡æ‘Ë¡
§«“¡Àπ◊¥°—∫πÈ”·ªÑß¢πÿπ ≥ «—π∑’Ë 14 (Figure 5) æ∫«à“
·ªÑß¢πÿπ‡æ‘Ë¡§à“§«“¡ Ÿß¢Õßµ–°Õπ πÈ”·ªÑß¢πÿπ∑’Ë§«“¡
‡¢â¡¢âπ 0.25% w/v  “¡“√∂∑”„Àâ titanium dioxide

®—∫°—πÕ¬à“ßÀ≈«¡Ê  ‰¥â„°≈â‡§’¬ß°—∫‡¡◊ËÕ‡µ‘¡  SCMC  ∑’Ë
§«“¡‡¢â¡¢âπ 0.075% ·≈– Poloxamer 407 ∑ÿ°§«“¡

Figure 1.  The changes of  3%w/v jackfruit mucilage viscosity as revolving increased.

Figure 2.  Thixotropy in pseudoplastic flow of 3%w/v jackfruit mucilage.
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Figure 3.  The surface and interfacial tension of jackfruit mucilage at various concentrations.

Figure 4.  The effects of acid and electrolyte on 4%w/v jackfruit mucilage viscosity.

Figure 5.  Sedimentation height produced by adding various amounts of flocculating agents.
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‡¢â¡¢âπ„Àâ§à“§«“¡ Ÿß¢Õßµ–°Õπ‰¡àµà“ß®“°°≈ÿà¡§«∫§ÿ¡
πÕ°®“°π’ÈπÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0.15% w/v „Àâ§à“
§«“¡ Ÿß¢Õßµ–°Õπ „°≈â‡§’¬ß°—∫ Carbopol 940 0.0025

·≈– 0.0075% w/v  „π¢≥–∑’ËπÈ”·ªÑß¢πÿπ 0.05% w/v

 “¡“√∂‡æ‘Ë¡§à“§«“¡ Ÿß¢Õßµ–°Õπ‰¡à·µ°µà“ß®“°°≈ÿà¡
§«∫§ÿ¡    ”À√—∫§à“°“√°≈—∫°√–®“¬µ—«¢Õß titanium

dioxide (redispersibility)  æ∫«à“πÈ”·ªÑß¢πÿπ 0.25%

w/v   “¡“√∂°≈—∫°√–®“¬µ—«‰¥â¿“¬„π 5 §√—Èß  ·≈–πÈ”
·ªÑß¢πÿπ 0.15% w/v  “¡“√∂°≈—∫°√–®“¬µ—«‰¥â‡∑à“°—∫
Carbopol 940 0.0075% w/v ·≈–„°≈â‡§’¬ß°—∫ SCMC

0.125% w/v  à«π Poloxamer 407 ∑ÿ°§«“¡‡¢â¡¢âπ ·≈–
πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0.05% w/v √«¡‰ª∂÷ß°≈ÿà¡
§«∫§ÿ¡‰¡à “¡“√∂°≈—∫°√–®“¬µ—«‰¥â„π 50 §√—Èß (Table 2)

§«“¡ “¡“√∂„π°“√°àÕÕ‘¡—≈™—π¢ÕßπÈ”·ªÑß¢πÿπ

®“° Figure 6 ‡¡◊ËÕπ”Õ‘¡—≈™—π∑’Ë‡µ√’¬¡‚¥¬„™âπÈ”
·ªÑß¢πÿπ§«“¡‡¢â¡¢âπ 1, 2, 3, 4 ·≈– 5% w/v ¡“«—¥§à“
optical density (OD) ∑’Ë 595 nm æ∫«à“§à“ OD ‡æ‘Ë¡¢÷Èπ
·∫∫§«“¡ —¡æ—π∏å‡™‘ß‡ âπµ√ß„π™à«ß§«“¡‡¢â¡¢âπ 1-3%

w/v ·≈–‡æ‘Ë¡¢÷ÈπÕ¬à“ß√«¥‡√Á«∑’Ë§«“¡‡¢â¡¢âππÈ”·ªÑß¢πÿπ
4% w/v ·≈–≈¥≈ßÕ¬à“ß√«¥‡√Á«∑’Ë§«“¡‡¢â¡¢âππÈ”·ªÑß¢πÿπ
5% w/v ‡¡◊ËÕ∑”°“√»÷°…“§à“ OD ≥ «—π∑’Ë 0 ·≈–«—π∑’Ë 7
æ∫«à“À≈—ß‡°Á∫‰«âπ“π 7 «—π §à“ OD ¢ÕßπÈ”·ªÑß¢πÿπ 1

·≈– 2% w/v ≈¥µË”≈ß°«à“«—π∑’Ë 0 ·µàπÈ”·ªÑß¢πÿπ∑’Ë§«“¡

‡¢â¡¢âπ 3-5% w/v ¡’§à“ OD  ‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕπ”¡“À“ —¥ à«π
OD ∑’Ë‡ª≈’Ë¬π·ª≈ß‰ª À√◊Õ§à“ emulsion stability index

(ESI) æ∫«à“§à“ ESI ·ª√µ“¡§«“¡‡¢â¡¢âπ√–À«à“ß 1-3

% w/v ·≈–§à“∑’Ë‰¥â®–§ß∑’Ë‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ (Figure

7)

°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√‡æ‘Ë¡§«“¡Àπ◊¥°—∫§«“¡

‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√‡°‘¥Õ‘¡—≈™—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈¢Õß “√„Àâ§«“¡Àπ◊¥µàÕ°“√‡°‘¥
flocculation ¢Õß titanium dioxide ·≈–°“√‡°‘¥Õ‘¡—≈™—π
(Table 3) æ∫«à“ SCMC ∑’Ë§«“¡‡¢â¡¢âπ 075% w/v ·≈–
0.125 % w/v, Poloxamer 407 ∑’Ë§«“¡‡¢â¡¢âπ 0.5%

w/v ·≈–·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 0.15% w/v ·≈– 0.25%

w/v ‰¡àæ∫™—ÈππÈ”¡—π·¬°ÕÕ°¡“ „π¢≥–∑’Ëµ”√—∫Õ◊ËπÊ ‡°‘¥
°“√·¬°™—Èπ¢ÕßπÈ”¡—π (breaking) (Figure 8) §à“§«“¡ Ÿß
¢Õßµ–°Õπ≈¥≈ß  ·µà§à“ % creaming ‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ§«“¡
‡¢â¡¢âπ¢Õß SCMC ‡æ‘Ë¡¢÷Èπ  à«π Carbopol 940 ∑”„Àâ
§à“§«“¡ Ÿß¢Õßµ–°Õπ‡æ‘Ë¡¢÷Èπ ·≈–§à“ % creaming „°≈â
‡§’¬ß°—π‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ  ”À√—∫ Poloxamer 407

¡’§à“§«“¡ Ÿß¢Õßµ–°Õπ‰¡à·µ°µà“ß°—π ·µà % creaming

‰¡à‡ªìπ‰ªµ“¡§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬∑’Ë§«“¡‡¢â¡¢âπ
0.1% w/v ¡’§à“ % creaming ¡“°°«à“ 0.3% w/v ·≈–
°≈—∫ Ÿß¡“°¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ‡ªìπ 0.5% w/v

„π¢≥–∑’ËπÈ”·ªÑß¢πÿπ∑”„Àâ§à“§«“¡ Ÿß¢Õßµ–°Õπ‡æ‘Ë¡¢÷Èπ

Table 2. Sedimentation height and redispersibility produced by various amounts of flocculating agents.

               Sample Sedimentation height (cm) Degree of flocculation Redispersibility (times)

Control 0.7 1.0 68
SCMC (0.025%) 1.8 2.6 27
SCMC (0.075%) 1.9 2.7 30
SCMC (0.125%) 2.25 3.2 15
Carbopol 940 (0.0025%) 1.1 1.6 20
Carbopol 940 (0.0075%) 1.3 1.9 14
Carbopol 940 (0.0125%) 1.6 2.3 9
Poloxamer 407 (0.05%) 0.7 1 95
Poloxamer 407 (0.15%) 0.7 1 55
Poloxamer 407 (0.25%) 0.7 1 57
JK (0.05%) 0.8 1.1 62
JK (0.15%) 1.2 1.7 14
JK (0.25%) 1.95 2.8 5
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Figure 6. The changes of optical density at 595 nm of emulsion containing jackfruit mucilage

as emulsifier on day 0 and day 7.

Figure 7.  Emulsion stability index at various concentrations of jackfruit mucilage.

‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ ·µà % creaming ‰¡à‡ªìπ‰ªµ“¡
§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ ‚¥¬∑’Ë§«“¡‡¢â¡¢âπ 0.05% w/v ¡’
§à“ % creaming ¡“°«à“ 0.15% w/v ·≈–°≈—∫ Ÿß¡“°¢÷Èπ
‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ‡ªìπ 0.25% w/v ‚¥¬¡’§à“¡“°°«à“
Poloxamer 407

«‘®“√≥å

§ÿ≥ ¡∫—µ‘¢ÕßπÈ”·ªÑß¢πÿπ

πÈ”·ªÑß¢πÿπ¡’≈—°…≥–‡ªìπ°√¥ÕàÕπ (pH 5.5) ∑’Ë
§«“¡‡¢â¡¢âπ 1 ·≈– 2% w/v ‰À≈·∫∫π‘«‚µ‡π’¬π §◊Õ
shear stress ‡ªìπ —¥ à«π‚¥¬µ√ß°—∫ shear rate ·≈–¡’
§«“¡Àπ◊¥§ß∑’Ë  ∑’Ë§«“¡‡¢â¡¢âπ 3% w/v  πÈ”·ªÑß¢πÿπ®–

‰À≈·∫∫ pseudoplastic with thixotropic flow ‚¥¬¡’
hysteresis loop ·§∫ · ¥ß«à“‡¡◊ËÕ‡æ‘Ë¡·√ß°√–∑”®–∑”„Àâ
§«“¡Àπ◊¥≈¥≈ß ·≈–‡¡◊ËÕ≈¥·√ß°√–∑”°“√§◊πµ—«¢ÕßπÈ”
·ªÑß¢πÿπ®–‡√Á«·µà¢÷Èπ°—∫‡«≈“ ∑”„Àâ‡ÀÁπ‡ªìπ loop ·≈–∑’Ë
§«“¡‡¢â¡¢âπ 4 ·≈– 5% w/v ®–Õ¬Ÿà„π√Ÿª·∫∫‡®≈ ®“°
≈—°…≥–°“√‰À≈¢ÕßπÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ 3% w/v

‡¡◊ËÕ¡’·√ß°√–∑”¡“°¢÷Èπ  “¬‚¡‡≈°ÿ≈¢Õß·ªÑß¢πÿπÕ“®∑”
°“√‡√’¬ßµ—«„π·π«¬“«µ“¡∑‘»∑“ß°“√‰À≈ °“√‡√’¬ßµ—«‡™àπ
π’È∑”„Àâ·√ßµâ“π¿“¬„π‚¡‡≈°ÿ≈πÈ”·ªÑß≈¥µË”≈ß πÕ°®“°π’È
‚¡‡≈°ÿ≈¢ÕßπÈ”Õ“®®–∂Ÿ°ª≈¥ª≈àÕ¬ÕÕ°¡“  ∑”„Àâ§«“¡
‡¢â¡¢âπ·≈–¢π“¥¢Õß‚¡‡≈°ÿ≈·ªÑß∑’Ë°√–®“¬µ—«Õ¬Ÿà≈¥µË”≈ß
¡’º≈„Àâ§«“¡Àπ◊¥∑’Ëª√“°Ø≈¥≈ß (Martin et al., 1983)

DuNouy tensiometer ‡ªìπ‡§√◊ËÕß«—¥·√ßµ÷ßº‘«∑’Ë
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Õ“»—¬·√ß∑’Ë„™â„π°“√¥÷ß platinum-iridium ring ∑’Ë —¡º— 
°—∫º‘«¢Õß‡À≈«À√◊Õ√–À«à“ßº‘«ª√–®—π ‚¥¬«—¥§à“®“°·√ß
∫‘¥¢Õß≈«¥ ‡¡◊ËÕπ”πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπµà“ßÊ ¡“
«—¥·√ßµ÷ßº‘« ·≈–·√ß√–À«à“ßº‘«ª√–®—π¢ÕßπÈ”·ªÑß°—∫
mineral oil æ∫«à“‡ªìπ‰ª„π·π«‡¥’¬«°—π§◊Õ πÈ”·ªÑß¢πÿπ
∑’Ë§«“¡‡¢â¡¢âπµË” (0.5% w/v)  “¡“√∂≈¥·√ßµ÷ßº‘«·≈–
·√ß√–À«à“ßº‘«ª√–®—π‰¥â‡≈Á°πâÕ¬ ‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß
·ªÑß∑’Ë 3% w/v ∑—Èß·√ßµ÷ßº‘«·≈–·√ß√–À«à“ßº‘«ª√–®—π®–
°≈—∫‡æ‘Ë¡¢÷Èπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°“√‡°‘¥‡®≈øî≈å¡¢ÕßπÈ”

·ªÑß¢πÿπ∑’Ëº‘«·≈–√Õ∫Ê Du Nouy ring ∑”„ÀâµâÕß„™â·√ß
¥÷ß¡“°¢÷Èπ ´÷Ëß¡’≈—°…≥–∑”πÕß‡¥’¬«°—π°—∫ xanthan gum

·≈– carrageenan (Huang et al., 2001)  Õ¬à“ß‰√°Áµ“¡
§«“¡ “¡“√∂„π°“√≈¥·√ßµ÷ßº‘«¢Õß·ªÑß¢πÿπ§àÕπ¢â“ßπâÕ¬
§◊Õ∑’Ë§«“¡‡¢â¡¢âπ 2% w/v  “¡“√∂≈¥·√ßµ÷ßº‘«‰¥â 62.73

dynes/cm ´÷ËßµË”°«à“ 0.5% w/v carrageenan (65 dynes/

cm) ·µà Ÿß°«à“ xanthan gum (60.8 dynes/cm) (Huang

et al., 2001) · ¥ß«à“·ªÑß¢πÿπ¡’»—°¬¿“æ„π°“√‡ªìπ “√
°àÕÕ‘¡—≈™—π‰¥âπâÕ¬

Table 3. Sedimentation height, creaming and breaking oil produced by various

amounts of flocculating agents in emulsion.

              Sample sedimentation Degree of % creaming % breaking

height (cm) flocculation

Control 0.25 1 16 6
SCMC (0.025%) 2.1 8.4 18 4
SCMC (0.075%) 1.3 5.2 24 0
SCMC (0.125%) 0.85 3.4 26 0
Carbopol 940 (0.0025%) 0.55 2.2 26 4
Carbopol 940 (0.0075%) 0.7 2.8 22 4
Carbopol 940 (0.0125%) 0.75 3 26 2
Poloxamer 407 (0.05%) 0.35 1.4 18 8
Poloxamer 407 (0.15%) 0.35 1.4 10 12
Poloxamer 407 (0.25%) 0.35 1.4 22 0
JK (0.05%) 0.35 1.4 31 2
JK (0.15%) 0.6 2.4 26 0
JK (0.25%) 0.8 3.2 28 0

Figure 8.  % Breaking produced by adding various amounts of emulsifying agents.
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Potential of jackfruit starch in cosmetics

Khunkitti, W., et al.

®“°°“√»÷°…“º≈¢Õß glycolic acid ∑’Ë¡’µàÕ§«“¡
Àπ◊¥¢ÕßπÈ”·ªÑß 4% w/v æ∫«à“§«“¡Àπ◊¥¢ÕßπÈ”·ªÑß
¢πÿπ≈¥≈ß‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß°√¥‡æ‘Ë¡¢÷Èπ ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“° glycolic acid ‡ªìπ “√∑’ËπÕ°®“°®–‡ªìπ°√¥·≈â«
¬—ß¡’§ÿ≥ ¡∫—µ‘„π°“√¥Ÿ¥πÈ”‰¥â¥’∑”„Àâ¡’º≈„π°“√¥÷ßπÈ”ÕÕ°
®“° “¬æÕ≈‘‡¡Õ√å∑’ËæÕßµ—«∑”„Àâ§«“¡Àπ◊¥≈¥≈ß ”À√—∫
º≈¢Õß‡°≈◊Õ„π§«“¡‡¢â¡¢âπµË”∑”„ÀâπÈ”·ªÑß¢πÿπ¡’§«“¡
Àπ◊¥‡æ‘Ë¡¢÷Èπ  ∑—Èßπ’ÈÕ“®‡ªìπ‰ª‰¥âπÈ”·ªÑß¢πÿπ¡’§ÿ≥ ¡∫—µ‘
§≈â“¬°—∫ gum acacia §◊Õ‡°≈◊Õ∑’Ë§«“¡‡¢â¡¢âπµË”¡’º≈∑”„Àâ
≈¥·√ßµ÷ßº‘« ∑”„Àâ‚¡‡≈°ÿ≈¢Õß·ªÑß∑’Ë‡√’¬ßµ—«∑’Ëº‘«πÈ”‡¢â“¡“
√«¡µ—«°—π¡“°¢÷Èπ„π¢≥–∑’Ë‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß‡°≈◊Õ¡“°
¢÷Èπ®–¡’º≈„π°“√¥÷ßπÈ”ÕÕ°®“° “¬æÕ≈‘‡¡Õ√å∑’ËæÕßµ—«
∑”„Àâ§«“¡Àπ◊¥≈¥≈ß (Florence and Attwood, 1998)

º≈¢ÕßπÈ”·ªÑß¢πÿπµàÕ°“√‡°‘¥ flocculation ¢Õß
titanium dioxide æ∫«à“§à“§«“¡ Ÿß¢Õßµ–°Õπ titanium

dioxide ‡æ‘Ë¡¢÷Èπ  ‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ ·≈–°“√°≈—∫
°√–®“¬µ—«‰¥â¥’¡“°¢÷Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ ∑—Èßπ’ÈÕ“®
‡ªìπ‰ª‰¥â«à“Õπÿ¿“§ titanium dioxide ¡’ª√–®ÿ∫«°   à«π
πÈ”·ªÑß¡’ª√–®ÿ≈∫∑”„Àâ “¬æÕ≈‘‡¡Õ√å¢Õß·ªÑß¢πÿπ‰ª
¥Ÿ¥´—∫∫πÕπÿ¿“§¢Õß titanium dioxide ‡™◊ËÕ¡‡ªìπ –æ“π
√–À«à“ßÕπÿ¿“§   ·≈– à«π∑’Ë‡À≈◊Õ¬◊ËπÕÕ°‰ª¬—ßµ—«°≈“ß
∑”„ÀâÕπÿ¿“§¢Õß titanium dioxide ®—∫°—πÕ¬à“ßÀ≈«¡Ê
(Martin et al., 1983)

°“√»÷°…“§«“¡§ßµ—«¢ÕßÕ‘¡—≈™—ππ’ÈÕ“»—¬§à“ optical

density  ‚¥¬§à“ emulsifying activity index (EAI)

À¡“¬∂÷ß§«“¡ “¡“√∂¢Õß·ªÑß¢πÿπ„π°“√∑”„Àâ‡°‘¥ oil-

in-water emulsions ‚¥¬°“√«—¥§à“ optical density ®–
 —¡æ—π∏å°—∫®”π«πÕπÿ¿“§µàÕÀπà«¬ª√‘¡“µ√·≈–√—»¡’¢Õß
Õπÿ¿“§  °“√‡ª≈’Ë¬π·ª≈ß§à“ optical density µàÕ‡«≈“
∫àß∫Õ°∂÷ß°“√‡°‘¥ coalescence (Hernandez et al., 1991;

Garti et al., 1999)  „π∑’Ëπ’È°“√«—¥§à“ optical density ∑’Ë
‡«≈“‡√‘Ë¡µâπµàÕ§à“ optical density À≈—ß‡°Á∫‰«â 1  —ª¥“Àå
®–· ¥ß„π§à“¢Õß Emulsion stability index (ESI)

§«“¡ “¡“√∂¢ÕßπÈ”·ªÑß¢πÿπ„π°“√°àÕÕ‘¡—≈™—π æ∫«à“§à“
ESI  ¢ÕßπÈ”·ªÑß∑’Ë§«“¡‡¢â¡¢âπ  3  ·≈–  4 %  w/v  ¡’§à“
¡“°°«à“πÈ”·ªÑß∑’Ë§«“¡‡¢â¡¢âπ 5% w/v „π¢≥–∑’ËπÈ”·ªÑß
∑’Ë§«“¡‡¢â¡¢âπ 1 ·≈– 2 % w/v ‰¡à “¡“√∂∑”„ÀâÕ‘¡—≈™—π
§ßµ—«‰¥â‡¡◊ËÕµ—Èß∑‘Èß‰«âÀπ÷Ëß —ª¥“Àå Õ∏‘∫“¬‰¥â«à“πÈ”·ªÑß¢πÿπ

 “¡“√∂≈¥·√ßµ÷ßº‘«·≈–·√ß√–À«à“ßº‘«ª√–®—π‰¥âπâÕ¬¡“°
∑”„Àâ‰¡à “¡“√∂°àÕÕ‘¡—≈™—π°—∫ mineral oil ‰¥â ‡¡◊ËÕ§«“¡
‡¢â¡¢âπ¡“°¢÷Èπ πÈ”·ªÑß¢πÿπ‡ª≈’Ë¬π≈—°…≥–‡ªìπ°÷Ëß·¢Áß∑”„Àâ
µ—«°≈“ß¡’§«“¡Àπ◊¥¡“°¢÷Èπ  ª√–°Õ∫°—∫§«“¡ “¡“√∂„π
°“√≈¥·√ß√–À«à“ßº‘«ª√–®—π‰¥â‡≈Á°πâÕ¬ ®÷ß∑”„ÀâπÈ”¡—π‰¡à
 “¡“√∂·¬°ÕÕ°¡“‰¥â‡¡◊ËÕµ—Èß∑‘Èß‰«â

°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√‡æ‘Ë¡§«“¡Àπ◊¥°—∫§«“¡

‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√‡°‘¥ Flocculation

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫§«“¡ “¡“√∂„π°“√‡ªìπ floc-

culating agent °—∫ “√‡æ‘Ë¡§«“¡Àπ◊¥Õ◊ËπÊ æ∫«à“πÈ”·ªÑß
¢πÿπ∑’Ë§«“¡‡¢â¡¢âπµË” ÿ¥ (0.05 % w/v) ·≈– Poloxamer

407  ‰¡à “¡“√∂∑”„Àâ  titanium  dioxide  ®—∫°—πÕ¬à“ß
À≈«¡Ê   ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“° Poloxamer 407 ‡ªìπ
æÕ≈‘‡¡Õ√å™π‘¥‰¡à¡’ª√–®ÿ (nonionic polyoxyethylene-

polypropylene copolymers) ¡’§ÿ≥ ¡∫—µ‘‡ªìπ emulsify-

ing agent, solubilizing agents ·≈– stabilizing agent

·≈– “¡“√∂°àÕ‡®≈‰¥â∑’Ë§«“¡‡¢â¡¢âπ ŸßÊ (Wade and

Weller, 1994) ¥—ßπ—Èπ®÷ß‰¡à “¡“√∂ √â“ß –æ“π‡™◊ËÕ¡
√–À«à“ßÕπÿ¿“§¢Õß titanium dioxide ‰¥â   à«ππÈ”·ªÑß
¢πÿπ∑’Ë§«“¡‡¢â¡¢âπµË”‰¡à “¡“√∂∑”„ÀâÕπÿ¿“§®—∫°—πÕ¬à“ß
À≈«¡Ê ‰¥â‡π◊ËÕß®“°§«“¡‡¢â¡¢âπ¡’‰¡à ŸßæÕ∑’Ë®–∑”„Àâ
Õπÿ¿“§®—∫°—πÀ≈«¡Ê ‰¥â∑ÿ°Õπÿ¿“§ ·≈–Àπ◊¥‰¡à¡“°æÕ∑’Ë
®–æ¬ÿßÕπÿ¿“§„Àâ·¢«π≈Õ¬‰¥â  „π¢≥–∑’ËπÈ”·ªÑß¢πÿπ∑’Ë
§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ “¡“√∂∑”„ÀâÕπÿ¿“§®—∫°—πÕ¬à“ßÀ≈«¡Ê
‰¥âµ“¡§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ‡À¡◊Õπ°—∫ SCMC ·≈–
Carbopol 940  “√·¢«π≈Õ¬∑—Èß 3 ™π‘¥‡ªìπæÕ≈‘‡¡Õ√å∑’Ë
¡’ª√–®ÿ≈∫ “¡“√∂®–®—∫ª√–®ÿ∫«°∫πÕπÿ¿“§¢Õß titanium

dioxide ∑”„Àâ‡°‘¥ –æ“π‡™◊ËÕ¡√–À«à“ßÕπÿ¿“§‰¥â √à«¡°—∫
°“√æÕßµ—«¢ÕßæÕ≈‘‡¡Õ√å ∑’Ë™à«¬·¢«π≈Õ¬Õπÿ¿“§∑’Ë®—∫°—π
Õ¬à“ßÀ≈«¡Ê ·≈–°“√®—∫°—πÕ¬à“ßÀ≈«¡Ê ∑”„Àâ°“√°≈—∫
°√–®“¬µ—«¢ÕßÕπÿ¿“§‡ªìπ‰ª‰¥âÕ¬à“ß√«¥‡√Á«µ“¡§«“¡
‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ

°“√‡ª√’¬∫‡∑’¬∫º≈¢Õß “√‡æ‘Ë¡§«“¡Àπ◊¥°—∫§«“¡

‡¢â¡¢âπ¢Õß·ªÑß¢πÿπµàÕ°“√‡°‘¥Õ‘¡—≈™—π

Õ‘¡—≈™—π∑’Ë¡’πÈ”·ªÑß¢πÿπ‡ªìπ “√°àÕÕ‘¡—≈™—πæ∫«à“∑’Ë
§«“¡‡¢â¡¢âπ 0.05 % w/v ¡’°“√·¬°¢Õß™—ÈππÈ”¡—πÕÕ°¡“
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πâÕ¬°«à“µ”√—∫§«∫§ÿ¡· ¥ß«à“πÈ”·ªÑß¢πÿπ∑’Ë§«“¡‡¢â¡¢âπ
µË” “¡“√∂°àÕÕ‘¡—≈™—π°—∫πÈ”¡—π‰¥â∫“ß à«π∑—Èßπ’ÈÕ“®‡π◊ËÕß
®“°πÈ”·ªÑß¢πÿπ “¡“√∂≈¥·√ß√–À«à“ßº‘«ª√–®—π√–À«à“ß
πÈ”·≈–πÈ”¡—π‰¥â‡≈Á°πâÕ¬ ‡¡◊ËÕ‡æ‘Ë¡§«“¡‡¢â¡¢âπ¡“°¢÷Èπ®÷ß
 “¡“√∂°àÕÕ‘¡—≈™—π°—∫πÈ”¡—π‰¥âÀ¡¥®÷ß‰¡à‡ÀÁππÈ”¡—π·¬°
ÕÕ°¡“ ‚¥¬®– —ß‡°µ‰¥â®“° % creaming ¡“°°«à“µ”√—∫
§«∫§ÿ¡·≈– % creaming µ”√—∫∑’Ë¡’πÈ”·ªÑß¢πÿπ®–„°≈â‡§’¬ß
°—π  „π¢≥–∑’Ë§à“§«“¡ Ÿß¢Õßµ–°Õπ titanium dioxide

‡æ‘Ë¡¢÷Èπµ“¡§«“¡‡¢â¡¢âπ∑’Ë‡æ‘Ë¡¢÷Èπ ∑—Èßπ’ÈÕ“®‡ªìπ‰ª‰¥â«à“
πÈ”·ªÑß¡’§«“¡ “¡“√∂≈¥·√ß√–À«à“ßº‘«ª√–®—π‰¥â®”°—¥
∑”„ÀâπÈ”·ªÑß à«π∑’Ë‡°‘π “¡“√∂∑”„Àâ titanium dioxide

‡°“–°—πÕ¬à“ßÀ≈«¡‰¥â¡“°«à“ À√◊Õ°≈à“«Õ’°π—¬Àπ’Ëß«à“πÈ”
·ªÑß¢πÿπ¡’»—°¬¿“æ„π°“√‡ªìπ flocculating agent ‰¥â
¡“°°«à“ emulsifying agent π—Ëπ‡Õß ´÷Ëß°“√‡°‘¥≈—°…≥–π’È
‡ªìπ‰ª„π∑”πÕß‡¥’¬«°—π°—∫ Carbopol 940 ·µà‰¡à “¡“√∂
≈¥°“√‡°‘¥ breaking ‰¥â  ”À√—∫ Poloxamer 407 ´÷Ëß¡’
§ÿ≥ ¡∫—µ‘‡ªìπ emulsifying agent ·µà‰¡à‡ªìπ flocculat-

ing agent ∑”„Àâ % creaming ¡’¡“°°«à“°“√‡°‘¥ floc-

culation  ·µà§«“¡‡¢â¡¢âπ‰¡à‡æ’¬ßæÕ∑’Ë®–≈¥°“√‡°‘¥
breaking ‰¥â  Õ¬à“ß‰√°Áµ“¡  ”À√—∫ SCMC æ∫«à“‡¡◊ËÕ
§«“¡‡¢â¡¢âπ‡æ‘Ë¡¢÷Èπ % creaming °Á‡æ‘Ë¡¡“°¢÷Èπ‰ª¥â«¬·µà
§à“§«“¡ Ÿß¢Õßµ–°Õπ°≈—∫≈¥µË”≈ß Õ∏‘∫“¬‰¥â«à“ SCMC

πà“®–™Õ∫‡ªìπ emulsifying agent ¡“°°«à“ ‚¥¬°≈‰°°“√
‡√’¬ßµ—«√Õ∫Ê Õπÿ¿“§À¬¥πÈ”¡—π‡°‘¥ multimolecular

layers ‚¥¬∫“ß à«π∑’Ë‡À≈◊Õ®÷ß∑”Àπâ“∑’Ë‡ªìπ flocculating

agent

 √ÿª

πÈ”·ªÑß¢πÿπ„π§«“¡‡¢â¡¢âπ¡“°°«à“ 0.25% w/v

¢÷Èπ‰ª  ¡’»—°¬¿“æ„π°“√‡ªìπ “√∑”„Àâºß¬“®—∫°—πÕ¬à“ß
À≈«¡Ê ·≈–¬—ß‡ªìπ “√™à«¬·¢«πµ–°Õπ Õ¬à“ß‰√°Áµ“¡
πÈ”·ªÑß¢πÿπ¡’ª√– ‘∑∏‘¿“æ„π°“√‡ªìπ “√°àÕÕ‘¡—≈™—π‰¥â
πâÕ¬·µà™à«¬‡æ‘Ë¡§«“¡Àπ◊¥„Àâ°—∫«—Æ¿“§¿“¬πÕ°∑’Ë‡ªìππÈ”
‰¥â¥’ ·≈–¬—ß™à«¬·¢«π≈Õ¬ºß titanium dioxide „πµ”√—∫
Õ‘¡—≈™—π‰¥â‡¡◊ËÕ§«“¡‡¢â¡¢âπ¡“°‡æ’¬ßæÕ  ‚¥¬πÈ”·ªÑß‰¡à

 “¡“√∂∑πµàÕ ¿“«–∑’Ë‡ªìπ°√¥¡’ pH µË”°«à“ 4 ·≈–„π
 ¿“«–∑’Ë¡’‡°≈◊Õ§«“¡Àπ◊¥®–‡æ‘Ë¡¡“°¢÷Èπ ¥—ßπ—Èπ·ªÑß¢πÿπ
¡’»—°¬¿“æ∑’Ë®–π”¡“‡ªìπ “√™à«¬‡æ‘Ë¡§«“¡Àπ◊¥„π¬“πÈ”
·¢«πµ–°Õπ·≈–Õ‘¡—≈™—π‰¥â

°‘µµ‘°√√¡ª√–°“»
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«‘®—¬¡À“«‘∑¬“≈—¬¢Õπ·°àπ ß∫ª√–¡“≥·ºàπ¥‘π ª√–®”ªï
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ª√–™ÿ¡ The XII International Starch Convention,
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