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Abstract
Khunkitti, W., Aromdee, C., Vorarat, S. and Chitropas, P.
Formulation development of sunscreen lotion containing jackfruit  starch
and the lotion acceptance evaluation in volunteers
Songklanakarin J. Sci. Technol., 2006, 28(1) : 137-144

In present study, a 23 full  factorial  design was used for optimization of the sunscreen lotions contain-
ing  mucilage  from  jackfruit  (JK),  sodium  carboxymethylcellulose  (SCMC)  and  Carbopol  940  as  the
thickening agents. The optimized sunscreen lotion containing JK, control and benchmark product were
tested for acceptance by 44 volunteers using randomized controlled study. To optimize the formulation, the
changes  of  physical  properties  before  and  after  freeze-thaw  cycling  of  sunscreen  lotion,  which  were  pH,
conductivity, viscosity as well as stability of emulsions, were investigated. It was found that any formulation
containing SCMC was unstable. After undergoing  6 freeze-thaw cycles, pH and conductivity of all formula-
tions had changed but with no significant difference. In addition, the viscosity of all formulations increased
after 6 cycles. The formulation containing low and high levels of JK as well as containing JK in combination
with Carbopol 940 showed a good signs of emulsion stability. In conclusion, the formulation containing  high
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levels of JK in combination with Carbopol 940 exhibited the greatest physical stability of lotion. Using JK
alone  in  formula  gave  a  stable  physical  properties  and  good  texture  but  the  viscosity  of  the  lotion  was
practically low. As a result, in order to obtain the stable lotion and high viscosity, it is important to use in
combination with other viscosity-inducing agents. When the lotion containing JK alone was tested for accept-
ance in volunteers, it was found that the JK lotion texture and odor needed  to be improved. However, its
penetration, stickiness and moisturizing properties, as well as its feeling after use, were acceptable more or
less the same as the benchmark product.

Key words : jackfruit strach, 2
3
 full factorial design optimization, emulsion stability,

acceptance test
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°“√»÷°…“π’È‡ªìπ°“√æ—≤π“µ”√—∫‚≈™—π°—π·¥¥∑’Ë¡’·ªÑß¢πÿπ‡ªìπ à«πª√–°Õ∫√à«¡°—∫ “√‡æ‘Ë¡§«“¡Àπ◊¥Õ◊ËπÊ
‰¥â·°à sodium carboxymethylcellulose (SCMC) ·≈– Carbopol 940 ‚¥¬ÕÕ°·∫∫°“√∑¥≈Õß·∫∫ 2 3 full factorial
design ·≈–°“√ª√–‡¡‘π§«“¡æ÷ßæÕ„®µàÕº≈‘µ¿—≥±å‚≈™—π∑’Ë¡’·ªÑß¢πÿπ ‚≈™—π°≈ÿà¡§«∫§ÿ¡ ·≈–º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬
»÷°…“‚¥¬«‘∏’ controlled randomized study „πÕ“ “ ¡—§√®”π«π 44 §π ‡æ◊ËÕÀ“µ”√—∫∑’Ë‡À¡“– ¡ ∑ÿ°µ”√—∫∑’Ë‡µ√’¬¡
®–µâÕßπ”‰ªºà“π°√–∫«π°“√ freeze thaw cycling 6 √Õ∫ ·≈â«°“√ª√–‡¡‘π≈—°…≥–∑“ß°“¬¿“æ∑’Ë‡ª≈’Ë¬π·ª≈ß ‰¥â·°à
§«“¡‡ªìπ°√¥¥à“ß °“√π”‰øøÑ“ §«“¡Àπ◊¥·≈–§«“¡§ßµ—«¢ÕßÕ‘∑—≈™—π °àÕπ·≈–À≈—ß∑¥ Õ∫ ®“°°“√»÷°…“æ∫«à“§à“
§«“¡‡ªìπ°√¥¥à“ß‡ª≈’Ë¬π·ª≈ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘  à«π§«“¡Àπ◊¥‡æ‘Ë¡¢÷ÈπÀ≈—ß∑¥ Õ∫  µ”√—∫Õ‘¡—≈™—π∑’Ë¡’
·ªÑß¢πÿπ¡’§«“¡§ßµ—«¥’·µà§«“¡Àπ◊¥§àÕπ¢â“ßµË” ·≈–µ”√—∫∑’Ë¡’·ªÑß¢πÿπº ¡°—∫ Carbopol 940 ¡’§«“¡§ßµ—«∑“ß
°“¬¿“æ¡“°∑’Ë ÿ¥ ¥—ßπ—Èπµ”√—∫‚≈™—π°—π·¥¥∑’Ë¡’·ªÑß¢πÿπº ¡°—∫ Carbopol 940 ®÷ß‡ªìπµ”√—∫∑’Ë‡À¡“– ¡∑’Ë ÿ¥ ‡π◊ËÕß
®“°¡’§«“¡§ßµ—«¥’·≈–¡’§«“¡Àπ◊¥æÕ‡À¡“– ‡¡◊ËÕπ”µ”√—∫‚≈™—π∑’Ë¡’·ªÑß¢πÿπÕ¬à“ß‡¥’¬«¡“∑¥ Õ∫§«“¡æ÷ßæÕ„®„π
Õ“ “ ¡—§√æ∫«à“§«√¡’°“√ª√—∫ª√ÿß‡π◊ÈÕ‚≈™—π·≈–°≈‘Ëπ Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕ∑¥ Õ∫§«“¡æ÷ßæÕ„®‡°’Ë¬«°—∫°“√´÷¡´“∫
§«“¡‡ÀπÕ–Àπ– §«“¡™ÿà¡™◊Èπ·≈–§«“¡√Ÿâ ÷°‡°’Ë¬«°—∫ ¿“æº‘«À≈—ß„™âæ∫«à“‰¡à·µ°µà“ß®“°º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬

¢πÿπ (Artocarpus heterophyllus) ‡ªìπ‰¡âº≈∑’Ë
π‘¬¡ª≈Ÿ°·≈–∫√‘‚¿§„π∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»‰∑¬ ·¡â«à“
 à«π‡¡≈Á¥ “¡“√∂π”¡“µâ¡√—∫ª√–∑“π‰¥â°Áµ“¡ ·µà à«π
„À≠à¡—°®–‡À≈◊Õ∑‘Èß ¡’°“√π”¡“„™âª√–‚¬™πåπâÕ¬ ®“°°“√
»÷°…“§ÿ≥ ¡∫—µ‘∑“ß°“¬¿“æ¢ÕßπÈ”·ªÑß¢πÿπæ∫«à“‡¡≈Á¥
¢πÿπ¡’ª√‘¡“≥·ªÑß∑’Ë Ÿß∂÷ß 38.4%  “¡“√∂æÕßµ—«‰¥â„π
πÈ”‡¥◊Õ¥  ‡®≈¡’≈—°…≥–‡ªìπ¡—π«“« (Aromdee et al.,

2003) πÈ”·ªÑß¢πÿπ “¡“√∂„™â‡ªìπ “√·¢«πµ–°ÕπÀ√◊Õ
‡æ‘Ë¡§«“¡Àπ◊¥„Àâ°—∫ titanium dioxide (Khunkitti et

al., 2004)   titanium dioxide ‡ªìπ “√∑’Ëπ‘¬¡„™â„π‚≈™—π
°—π·¥¥  ‡π◊ËÕß®“°¡’§ÿ≥ ¡∫—µ‘„π°“√ªÑÕß°—π· ßÕ—≈µ√â“

‰«‚Õ‡≈µ‰¥â ¡—°√à«¡°—∫ “√„π°≈ÿà¡∑’Ë‡ªìπ UV absorbers

∑”„Àâ “¡“√∂ªÑÕß°—π°“√‰À¡â·¥¥®“°√—ß ’ UV-B ·≈–
ªÑÕß°—π‰¡à„Àâº‘«§≈È”·≈–º‘«∂Ÿ°∑”≈“¬®“°√—ß ’ UV-A

°“√»÷°…“π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕæ—≤π“µ”√—∫‚≈™—π°—π·¥¥∑’Ë
¡’·ªÑß¢πÿπ‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥ ÕÕ°·∫∫°“√∑¥≈Õß
‚¥¬„™â 23 full factorial design ·≈–»÷°…“§«“¡æ÷ßæÕ„®
¢ÕßÕ“ “ ¡—§√µàÕ‚≈™—π°—π·¥¥∑’Ë¡’·ªÑß¢πÿπ‡ªìπ “√‡æ‘Ë¡
§«“¡Àπ◊¥ ‡∑’¬∫°—∫‚≈™—π°—π·¥¥∑’Ë‰¡à¡’·ªÑß¢πÿπ‡ªìπ “√
‡æ‘Ë¡§«“¡Àπ◊¥ ·≈–º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬ (Benchmark

product)
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°“√æ—≤π“‚≈™—π°—π·¥¥®“°·ªÑß¢πÿπ·≈–§«“¡æ÷ßæÕ„®¢ÕßÕ“ “ ¡—§√
«—™√’  §ÿ≥°‘µµ‘ ·≈–§≥–139

«— ¥ÿ 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
≈Õ°‡ª≈◊Õ°™—ÈππÕ°ÕÕ°·≈â«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. Formulation optimization
2.1 °“√ÕÕ°·∫∫µ“√“ß à«πº ¡™π‘¥ 23 factorial

design  à«πº ¡¢Õß·µà≈–µ”√—∫®”π«π 8 µ”√—∫ · ¥ß
¥—ß Table 1  ·≈–√À— · ¥ßª√‘¡“≥¢Õßµ—«·ª√ 3 ™π‘¥
‰¥â·°à 3% jackfruit mucilage, 1.5% SCMC ·≈– 1%

Carbopol 940 · ¥ß„π Table 2

2.2 µ”√—∫‚≈™—π°—π·¥¥
‡µ√’¬¡‚≈™—π∑’Ë¡’ à«πª√–°Õ∫¥—ßµàÕ‰ªπ’È®”π«π

25.0 ¡≈.: Escalol 557 1 ¡≈., Parsol 1789 0.4 °√—¡, Vit

E acetate 0.05 °√—¡, cetyl alcohol 0.2 °√—¡, beeswax

0.1 °√—¡, Tween 60 0.72 °√—¡, Span 60 0.68 °√—¡,

titanium dioxide 0.2 °√—¡, sorbitol 0.6 °√—¡, paraben

concentrate 0.4 °√—¡, thickening agent „π·µà≈–µ”√—∫
µ“¡¢âÕ 2.1 ·≈–ª√—∫ª√‘¡“µ√„Àâ‡ªìπ 25.0 ¡≈. ¥â«¬πÈ”
deionized water «‘∏’°“√‡µ√’¬¡‡∑«—Æ¿“§πÈ” (75oC) ≈ß
„π«—Æ¿“§πÈ”¡—π (70oC ) π”‰ª homoginized ®π‡ªìπ
‡π◊ÈÕ‡¥’¬«°—π µ—Èß∑‘Èß‰«â∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß 24 ™¡. À≈—ß®“°π—Èπ
π”‰ª»÷°…“§«“¡§ßµ—«∑“ß°“¬¿“æ‚¥¬ Freeze thaw

cycling ∑’Ë 5oC 12 ™¡. 45oC  12 ™¡. ∑—ÈßÀ¡¥ 6 √Õ∫
·≈â«π”‰ªª√–‡¡‘π§«“¡‡ªìπ°√¥ ¥à“ß §«“¡Àπ◊¥  ‡≈◊Õ°
µ”√—∫∑’Ë¡’§«“¡§ßµ—«¥’‰ª∑”°“√ scale up   ·≈–π”‰ª
∑¥ Õ∫§«“¡§ßµ—«´È”Õ’°§√—Èß°àÕππ”‰ª∑¥ Õ∫§«“¡æ÷ß
æÕ„®„πÕ“ “ ¡—§√·µà≈–µ”√—∫‡µ√’¬¡∑—ÈßÀ¡¥ 3 ´È”

3. °“√ª√–‡¡‘π§«“¡æ÷ßæÕ„®„πÕ“ “ ¡—§√
°“√∑¥ Õ∫„πÕ“ “ ¡—§√ºà“π°“√ª√–‡¡‘π·≈–¡’

¡µ‘√—∫√Õß‚¥¬§≥–°√√¡°“√®√‘¬∏√√¡¢Õß°“√«‘®—¬„π¡πÿ…¬å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë HE 470415

3.1 °“√§—¥‡≈◊Õ°Õ“ “ ¡—§√
‡°≥±å„π°“√§—¥‡≈◊Õ°‡¢â“»÷°…“
1. ºŸâ∑’Ë‡ªìπÕ“ “ ¡—§√µâÕß ÿ¢¿“æ√à“ß°“¬

Table 1. A design matrix for a 23 Factorial design (Lieberman et al., 1996)

Variables
Trial

3% w/v Jack fruit starch 1.5% w/v SCMC 1% w/v Carbopol 940

1 - - -
2 + - -
3 - + -
4 + + -
5 - - +
6 + - +
7 - + +
8 + + +

Table 2. Code units designed in table 1.

      Variables Low level (-) High level (+)

3% Jackfruit starch 4.0 ml 8.0 ml
1.5% SCMC 0 ml 6.0 ml
1% Carbopol 940 0 ml 4.0 ml
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·¢Áß·√ß ‰¡à¡’∫“¥·º≈„¥Ê ∫√‘‡«≥∑’Ë∑¥ Õ∫
2. ‰¡à¡’ª√–«—µ‘°“√·æâ “√°—π·¥¥„π‡§√◊ËÕß

 ”Õ“ß
3. Õ“ “ ¡—§√∑’Ë∑”°“√»÷°…“¡’Õ“¬ÿ√–À«à“ß

19-45 ªï
4. µâÕß¬‘π¬Õ¡‡¢â“√à«¡‚§√ß°“√‚¥¬§«“¡

 ¡—§√„®
Õ“ “ ¡—§√∑’Ë¡’≈—°…≥–µ“¡‡°≥±å¥—ß°≈à“«®–

‰¥â√—∫§”Õ∏‘∫“¬‡°’Ë¬«°—∫√“¬≈–‡Õ’¬¥¢Õß°“√∑¥≈Õß ·≈–
‡´Áπµå„∫¬‘π¬Õ¡‡æ◊ËÕ‡ªìπÕ“ “ ¡—§√

‡°≥±å„π°“√§—¥‡≈◊Õ°ÕÕ°®“°°“√»÷°…“
1. ¡’ª√–«—µ‘°“√·æâ‡§√◊ËÕß ”Õ“ß°—π·¥¥
2. ‰¡à “¡“√∂ªØ‘∫—µ‘µ“¡«‘∏’°“√∑’Ë∑¥ Õ∫‰¥â
3. ¡’·º≈∫√‘‡«≥∑’Ë∑¥ Õ∫
4. ºŸâ∑’ËÕ¬Ÿà„π√–À«à“ß°“√‰¥â√—∫¬“∑“º‘«Àπ—ß

∫√‘‡«≥∑’Ë∑¥ Õ∫
3.2 «‘∏’°“√∑¥ Õ∫

∑¥ Õ∫„πÕ“ “ ¡—§√‚¥¬°“√∑¥ Õ∫§«“¡
¬Õ¡√—∫ (acceptance test) ‡æ◊ËÕÀ“«à“Õ“ “ ¡—§√™Õ∫
º≈‘µ¿—≥±å¡“°πâÕ¬‡æ’¬ß„¥ ‚¥¬„ÀâµÕ∫·∫∫ Õ∫∂“¡·∫∫
hedonic scale («—™√’, 2545)  ‚¥¬∑”°“√∫√√®ÿµ—«Õ¬à“ß
‚≈™—π°—π·¥¥ 3 ™π‘¥ ‰¥â·°à ‚≈™—π∑’Ë‡µ√’¬¡‚¥¬¡’·ªÑß¢πÿπ
‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥·≈–™à«¬·¢«πµ–°Õπ Titanium

dioxide ‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ ‚¥¬¡’‚≈™—π°—π·¥¥∑’Ë«“ß
®”Àπà“¬®“°∫√‘…—∑µà“ßª√–‡∑»‡ªìπµ”√—∫∑’Ë„™â‡ª√’¬∫‡∑’¬∫„π
¿“™π–∑’Ë‡À¡◊Õπ°—π „ à√À— µ—«Õ¬à“ß¥â«¬‡≈¢ 3 µ—« ·≈â«‡√’¬ß
µ—«Õ¬à“ß·∫∫ ÿà¡ „ÀâÕ“ “ ¡—§√∑”°“√∑¥ Õ∫µ—«Õ¬à“ß∑—Èß
3 ™π‘¥‚¥¬‰¡à∑√“∫«à“·µà≈–™π‘¥§◊Õµ—«Õ¬à“ß„¥ (random-

ized controlled trial) ·≈â«ª√–‡¡‘π§«“¡æ÷ßæÕ„®µ“¡
·∫∫ Õ∫∂“¡

3.3 ·∫∫ Õ∫∂“¡
·∫∫ Õ∫∂“¡∑’Ë„™â‡ªìπ·∫∫°“√ª√–‡¡‘π‚¥¬®—¥

≈”¥—∫§«“¡™Õ∫ (ranking test) ‡¡◊ËÕ∑¥ Õ∫µ—«Õ¬à“ß®“°
´â“¬‰ª¢«“§√∫·≈â«„Àâ∑”°“√„ à≈”¥—∫µ—«Õ¬à“ß∑’Ë™Õ∫¡“°∑’Ë ÿ¥
(1) ™Õ∫≈”¥—∫∂—¥¡“ (2) ·≈–™Õ∫πâÕ¬∑’Ë ÿ¥  (3) ‡¡◊ËÕ
∑¥ Õ∫‡ √Á®·≈â«„Àâ‡≈◊ËÕπ°“√∑¥ Õ∫‰ªÕ’° ∂“π’Àπ÷Ëß‡æ◊ËÕ
∑¥ Õ∫º≈‘µ¿—≥±å‚¥¬∑¥ Õ∫µ—«Õ¬à“ß∑’≈–™π‘¥®“°´â“¬‰ª
¢«“ ∑—Èßπ’Èµ”·Àπàß∑’Ë„™â∑¥ Õ∫∑’Ë∑âÕß·¢πµâÕß‰¡à„™àµ”·Àπàß

‡¥‘¡ ·≈â«µÕ∫·∫∫ Õ∫∂“¡§«“¡æ÷ßæÕ„®µàÕº≈‘µ¿—≥±å
‚¥¬ª√–‡¡‘π§ÿ≥ ¡∫—µ‘µàÕ‰ªπ’È  §«“¡™Õ∫º≈‘µ¿—≥±å‚¥¬
√«¡   ¿“æ‡π◊ÈÕ‚≈™—π‡¡◊ËÕ‡ÀÁπ·≈–‰¥â —¡º—   °≈‘ËπÀÕ¡
°“√´÷¡´“∫  §«“¡‡ÀπÕ–Àπ–À≈—ß„™â§«“¡™ÿà¡£◊ÈπÀ≈—ß„™â
 ¿“æº‘«À≈—ß„™â ‚¥¬„™â visual analog scale ™π‘¥ 10

point-scale ‡æ◊ËÕ„™â„π°“√ª√–‡¡‘π§à“§–·ππ (rating test)

°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘
¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®–∑”°“√«‘‡§√“–Àåº≈∑“ß ∂‘µ‘‚¥¬„™â

‚ª√·°√¡ SPSS 11.5 for Window ∑”°“√«‘‡§√“–Àå§«“¡
·µ°µà“ß√–À«à“ßº≈‘µ¿—≥±å∑—Èß 3 ™π‘¥ ‚¥¬„™â nonpara-

metric statistics ¥â«¬ Friedman test ·≈–«‘‡§√“–Àå§«“¡
·µ°µà“ß√–À«à“ßµ—«Õ¬à“ß 2 ™π‘¥¥â«¬ Wilcoxon signed

ranks test ‚¥¬Õà“π§à“π—¬ ”§—≠∑“ß ∂‘µ‘¢Õß§«“¡·µ°µà“ß
∑’Ë§à“  P value ‡∑à“°—∫ 0.05

º≈°“√»÷°…“

°“√»÷°…“ªí®®—¬∑’Ë¡’º≈µàÕ§«“¡§ßµ—«¢Õß‚≈™—π°—π·¥¥
ªí®®—¬∑’Ë∑”°“√»÷°…“¡’ 3 µ—«·ª√ ‰¥â·°à 3% w/v

πÈ”·ªÑß¢πÿπ 1.5% w/v SCMC ·≈– 1% w/v Carbopol

940  æ∫«à“·µà≈–µ”√—∫¡’≈—°…≥–∑“ß°“¬¿“æµà“ß°—π
(Figures 1 and 2) ‚¥¬µ”√—∫∑’Ë¡’ SCMC ‡ªìπ “√‡æ‘Ë¡
§«“¡Àπ◊¥∑ÿ°µ”√—∫ ‰¡à¡’§«“¡§ßµ—« (µ”√—∫∑’Ë 3, 4, 7 ·≈–
8)  ‚¥¬ —ß‡°µ‡ÀÁπ‡π◊ÈÕ‚≈™—π„πµ”√—∫∑’Ë 3 ·≈– 4 ‡°‘¥
creaming ·¬°‡ªìπ 2 ™—Èπ ¡’µ–°Õπ titanium dioxide

·¬°ÕÕ°¡“ µ”√—∫∑’Ë 7 ·≈– 8 ‡π◊ÈÕ‚≈™—π·¬°·≈–®—∫°—π
‡ªìπ°âÕπ  à«πµ”√—∫∑’Ë¡’πÈ”·ªÑß¢πÿπ‡ªìπ à«πª√–°Õ∫ (µ”√—∫
∑’Ë 1 ·≈– 2) µ”√—∫∑’Ë¡’πÈ”·ªÑß¢πÿπº ¡°—∫ SCMC (µ”√—∫
∑’Ë 5 ·≈– 6) ·≈–µ”√—∫∑’Ë‰¡à¡’ “√‡æ‘Ë¡§«“¡Àπ◊¥ (µ”√—∫∑’Ë
9) ‡ªìπµ”√—∫∑’Ë¡’§«“¡§ßµ—«‡¡◊ËÕ —ß‡°µ¥â«¬µ“‡ª≈à“  ·≈–
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√‡ª≈’Ë¬π·ª≈ß§«“¡Àπ◊¥À≈—ß∑” freeze

thaw cycling 6 √Õ∫ æ∫«à“∑ÿ°µ”√—∫∑’Ë§ßµ—«¡’°“√‡ª≈’Ë¬π
·ª≈ß¢Õß pH ·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠ „π¢≥–∑’Ë
∑ÿ°µ”√—∫¬°‡«âπµ”√—∫∑’Ë 9 ¡’§«“¡Àπ◊¥‡æ‘Ë¡¢÷Èπ  ‚¥¬§à“
§«“¡Àπ◊¥À≈—ß∑” freeze thaw cycling ¢Õßµ”√—∫∑’Ë 2

(38.2 cps) ¡“°°«à“µ”√—∫∑’Ë 5 (32.9 cps) πâÕ¬°«à“µ”√—∫
∑’Ë 6  (56.2 cps) ·µà¡“°°«à“µ”√—∫∑’Ë 9 (12.9 cps)
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°“√‡ª√’¬∫‡∑’¬∫§ÿ≥ ¡∫—µ‘¢Õßµ”√—∫∑’Ë‡µ√’¬¡°—∫µ”√—∫
‚≈™—π°—π·¥¥∑’Ë¡’®”Àπà“¬

‡¡◊ËÕπ”º≈‘µ¿—≥±å‚≈™—π°—π·¥¥∑’Ë¡’®”Àπà“¬ (bench-

mark product) ¡“ª√–‡¡‘π  æ∫«à“¡’ pH 6.21±0.01

§«“¡Àπ◊¥ 3390±134 cps  ‡¡◊ËÕ∑”°“√ª√—∫ª√ÿßµ”√—∫‚≈™—π
‚¥¬‡æ‘Ë¡§«“¡‡¢â¡¢âπ¢Õß cetyl alcohol ‡ªìπ 1%w/v

beeswax 0.5%w/v ·≈–·ªÑß¢πÿπ‡ªìπ 3 %w/v   ‚≈™—π
°—π·¥¥∑’Ë¡’·ªÑß¢πÿπ‡π “√‡æ‘Ë¡§«“¡Àπ◊¥„πµ”√—∫æ∫«à“
µ”√—∫∑’Ë‡µ√’¬¡‰¥â¡’ pH 5.5±0.08 §«“¡Àπ◊¥ 50276±103

cps  µ”√—∫∑’Ë‰¡à¡’·ªÑß¢πÿπ‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥ æ∫«à“¡’
pH 4.93±0.02 §«“¡Àπ◊¥ 3680±117 cps

°“√»÷°…“§«“¡æ÷ßæÕ„®¢ÕßÕ“ “ ¡—§√µàÕº≈‘µ¿—≥±å
‚≈™—π°—π·¥¥ 3 ™π‘¥

®“°°“√»÷°…“§«“¡æ÷ßæÕ„®¢Õßµ—«Õ¬à“ß 3 ™π‘¥
(Table 3) ‰¥â·°à º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬, ‚≈™—π°—π·¥¥∑’Ë¡’
·ªÑß¢πÿπ (JK), ·≈–‚≈™—π°—π·¥¥∑’Ë‰¡à¡’·ªÑß¢πÿπ (lotion)

‚¥¬«‘∏’  randomized  controlled  trial  „πÕ“ “ ¡—§√
∑—ÈßÀ¡¥ 44 §π Õ“¬ÿ‡©≈’Ë¬ 21.8±1.47 ªï æ∫«à“Õ“ “ ¡—§√
™Õ∫º≈‘µ¿—≥±å‚¥¬√«¡ ‡π◊ÈÕ‚≈™—π °≈‘ËπÀÕ¡¢Õß∑—Èß 3 ™π‘¥
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘  (P<0.05) (Figures

3a, b, g) ‚¥¬™Õ∫º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬¡“°°«à“ JK ·≈–
·≈–‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ µ“¡≈”¥—∫   à«π°“√´÷¡´“∫‡¢â“

Figure 1. pH  of  sunscreen lotions in various formulae before and after undergoing freeze-
thaw cycling.

Figure 2. Viscosity of sunscreen lotions in various formulae before and after undergoing
freeze thaw cycling.
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Table 3. Acceptance tested by 44 volunteers using visual analog scale.

   Evaluation aspect Benchmark product JK Lotion

Overall liking 7.50±1.58* 6.00±1.84* 5.35±2.01*
Texture 7.13±1.56* 5.80±2.05* 4.75±2.15*
Odor 6.77±2.02* 4.80±1.92* 4.32±2.05*
Skin penetration 6.75±2.16 6.11±1.98 5.93±2.28
Stickiness after apply 4.43±2.37 5.11±2.53 4.75±2.11
Moisturizing after apply 6.84±1.54 6.95±1.20 6.41±1.56*
Skin feeling after apply 7.07±1.65 6.66±1.84* 5.95±1.90*

JK: Sunscreen lotion containing jackfruit mucilage
Lotion: :Sunscreen lotion without thickening agent
* P < 0.05 (n=44)

º‘«Àπ—ß·≈–§«“¡‡ÀπÕ–Àπ–À≈—ß„™â·µ°µà“ß°—πÕ¬à“ß‰¡à¡’
π—¬ ”§—≠∑“ß ∂‘µ‘ (P > 0.05) (Figures 3 c, d)  „π¢≥–∑’Ë
º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬ „Àâ§«“¡™ÿà¡™◊Èπ‰¡à·µ°µà“ß®“° JK

(P=0.873) ·≈–‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ (P=0.270) ‚¥¬ JK

„Àâ§«“¡™ÿà¡™◊Èπ¡“°°«à“‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P=0.017) (Figure 3 e)  ·≈– ¿“æº‘«
À≈—ß„™âº≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬  ‰¡à·µ°µà“ß®“° JK  (P=

0.215) ·µà¥’°«à“‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ (P=0.001) ·≈– JK

¡“°°«à“‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ (P=0.026) (Figure 3 f)

 ”À√—∫°“√®—¥≈”¥—∫§«“¡™Õ∫º≈‘µ¿—≥±å∑—Èß 3 ™π‘¥æ∫«à“
Õ“ “ ¡—§√ à«π„À≠à™Õ∫º≈‘µ¿—≥±å∑’¡’®”Àπà“¬ (75.0%)

√Õß≈ß¡“§◊Õ JK (15.9%) ·≈–™Õ∫‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ
πâÕ¬∑’Ë ÿ¥ (9.1%) (Figure 3 h)

«‘®“√≥å

°“√æ—≤π“µ”√—∫‚≈™—π°—π·¥¥‚¥¬„™â·ªÑß¢πÿπ‡ªìπ “√
‡æ‘Ë¡§«“¡Àπ◊¥

®“°°“√»÷°…“‚¥¬¡’ “√‡æ‘Ë¡§«“¡Àπ◊¥ 3 ™π‘¥æ∫«à“
µ”√—∫∑’Ë¡’ SCMC ‡ªìπ à«πª√–°Õ∫√à«¡°—∫πÈ”·ªÑß¢πÿπ
À√◊Õ∑—ÈßπÈ”·ªÑß¢πÿπ·≈– Carbopol 940 ∑”„Àâ∑ÿ°µ”√—∫‰¡à
§ßµ—« „π¢≥–∑’Ëµ”√—∫∑’Ë‰¡à¡’ “√‡æ‘Ë¡§«“¡Àπ◊¥¡’§«“¡§ßµ—«
¥’·µà¡’§«“¡Àπ◊¥µË” ∂÷ß·¡â«à“ SCMC ¡’§ÿ≥ ¡∫—µ‘‡ªìπ “√
·¢«πµ–°Õπ·≈–‡ªìπ “√∑’Ë∑”„ÀâÕ‘¡—≈™—π§ßµ—« (Wade

and Weller, 1994) ·µà‡¡◊ËÕ„™â√à«¡°—∫ “√‡æ‘Ë¡§«“¡Àπ◊¥
πÈ”·ªÑß¢πÿπ æ∫«à“‚≈™—π·¬°ÕÕ°‡ªìπ 2 ™—Èπ‰¡à§ßµ—« · ¥ß

«à“ SCMC Õ“®‰¡à‡¢â“°—π°—∫πÈ”·ªÑß¢πÿπ  ‡™àπ‡¥’¬«°—∫
xanthan gum ´÷Ëß‰¡à‡¢â“°—π°—∫ SCMC (Kibbe, 2000)

 à«πµ”√—∫∑’Ë 2 ´÷Ëß¡’πÈ”·ªÑß¢πÿπ 0.12% w/v µ”√—∫∑’Ë 5

´÷Ëß¡’πÈ”·ªÑß¢πÿπ 0.12% w/v º ¡°—∫ Carbopol 940

0.04% w/v µ”√—∫∑’Ë 6 ´÷Ëß¡’πÈ”·ªÑß¢πÿπ 0.24% w/v º ¡
°—∫ Carbopol 940 0.04% w/v ·≈–µ”√—∫∑’Ë 9 ´÷Ëß‰¡à¡’
 “√‡æ‘Ë¡§«“¡Àπ◊¥ ¡’§«“¡§ßµ—«¥’‡¡◊ËÕºà“π°“√∑” freeze

thaw cycling 6 √Õ∫ ‚¥¬πÈ”·ªÑß¢πÿπ∑’Ë®–∑”„Àâ‚≈™—π
§ßµ—«µâÕß¡’§«“¡‡¢â¡¢âπÕ¬à“ßπâÕ¬ 0.12 %w/v.  ·≈–∑ÿ°
µ”√—∫¡’§«“¡Àπ◊¥‡æ‘Ë¡¢÷ÈπÀ≈—ßºà“π°“√∑” freeze thaw

cycling ‚¥¬µ”√—∫∑’Ë 6 ¡’§«“¡Àπ◊¥‡æ‘Ë¡¢÷Èπ¡“°∑’Ë ÿ¥ ∑—Èßπ’È
‡π◊ËÕß¡“®“°‡ªìπµ”√—∫∑’Ë¡’πÈ”·ªÑß¢πÿπ¡“°∑’Ë ÿ¥ ·≈–¡’
Carbopol 940 ¡“°∑’Ë ÿ¥  ÷́Ëß™à«¬‡æ‘Ë¡§«“¡Àπ◊¥„Àâ°—∫
«—Æ¿“§¿“¬πÕ°‰¥â¡“°¢÷Èπ  Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“π’È®–
‡πâπ‡©æ“–º≈¢Õß°“√„™â·ªÑß¢πÿπ‡ªìπ “√‡æ‘Ë¡§«“¡Àπ◊¥
„Àâ°—∫‡π◊ÈÕ‚≈™—π ¥—ßπ—Èπµ”√—∫∑’Ë®–π”‰ª„™â„π°“√ª√–‡¡‘π
§«“¡æ÷ßæÕ„®„πÕ“ “ ¡—§√®÷ß¡’‡©æ“–·ªÑß¢πÿπ‡ªìπ “√
‡æ‘Ë¡§«“¡Àπ◊¥‡∑à“π—Èπ

°“√»÷°…“§«“¡æ÷ßæÕ„®¢ÕßÕ“ “ ¡—§√µàÕº≈‘µ¿—≥±å
‚≈™—π°—π·¥¥ 3 ™π‘¥

®“°°“√‡ª√’¬∫‡∑’¬∫§«“¡æ÷ßæÕ„®¢ÕßÕ“ “ ¡—§√
æ∫«à“‚≈™—π°—π·¥¥∑’Ë‡µ√’¬¡®“°·ªÑß‡¡≈Á¥¢πÿπ¬—ß¡’‡π◊ÈÕ
§√’¡·≈–°≈‘Ëπ∑’Ë¥’πâÕ¬°«à“º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬ ∂÷ß·¡â«à“
Õ“ “ ¡—§√®–¡’§«“¡™Õ∫‚≈™—π∑’Ë¡’·ªÑß¢πÿπ¡“°°«à“‚≈™—π
∑’Ë‰¡à¡’·ªÑß¢πÿπ°Áµ“¡  ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°°≈‘Ëπ´÷Ëß‡ªìπ
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Figure 3.  Acceptance and preference tests
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ªí®®—¬Õ—π¥—∫µâπ∑’Ë®–∑”„ÀâÕ“ “ ¡—§√√Ÿâ ÷°™Õ∫À√◊Õ‰¡à™Õ∫
º≈‘µ¿—≥±å ´÷ËßµâÕß¡’°“√ª√—∫ª√ÿß„π≈”¥—∫µàÕ‰ª  „π à«π
‡π◊ÈÕ¢Õß‚≈™—ππ—ÈπÕ“®‡ªìπ‰ª‰¥â«à“‚≈™—π∑’Ë¡’·ªÑß¢πÿπ¡’§«“¡
Àπ◊¥µË”°«à“º≈‘µ¿—≥±å∑’Ë¡’®”Àπà“¬´÷Ëß„Àâ§«“¡√Ÿâ ÷°∂÷ß§«“¡
‡À≈«¢Õß‡π◊ÈÕ‚≈™—π‡¡◊ËÕ‡∑ ¥—ßπ—Èπ„π°“√æ—≤π“µ”√—∫µàÕ‰ª
Õ“®‡µ‘¡·ªÑß¢πÿπ„Àâ¡’§«“¡‡¢â¡¢âπ¡“°¢÷Èπ À√◊Õ„™â·ªÑß¢πÿπ
√à«¡°—∫ “√‡æ‘Ë¡§«“¡Àπ◊¥Õ◊Ëπ ‡™àπ Carbopol 940 ‡ªìπµâπ
Õ¬à“ß‰√°Áµ“¡‚≈™—π°—π·¥¥∑’Ë‡µ√’¬¡®“°·ªÑß‡¡≈Á¥¢πÿπ·≈–
‰¡à¡’·ªÑß¢πÿπ®–´÷¡´“∫·≈–‡ÀπÕ–Àπ–‰¡àµà“ß®“°º≈‘µ¿—≥±å
∑’Ë¡’®”Àπà“¬ ‚¥¬‡©æ“–°“√„Àâ§«“¡™ÿà¡™◊Èπ·≈– ¿“æº‘«
À≈—ß„™âæ∫«à“¡’¡“°°«à“‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ∑—Èßπ’ÈÕ“®‡π◊ËÕß
¡“®“°πÈ”·ªÑß¢πÿπ “¡“√∂ √â“ßøî≈å¡∑”„ÀâπÈ”√–‡À¬ÕÕ°
®“°‡π◊ÈÕ‚≈™—π‰¥â™â“≈ß‡¡◊ËÕ∑“º‘«·≈–„Àâ§«“¡√Ÿâ ÷°«à“¡’ ¿“æ
º‘«À≈—ß„™â¥’°«à“‚≈™—π∑’Ë‰¡à¡’πÈ”·ªÑß¢πÿπ

 √ÿª

‚¥¬ √ÿª‚≈™—π∑’Ë¡’·ªÑß¢πÿπ®–„Àâ§«“¡™ÿà¡™◊Èπ·≈–
∑”„Àâ ¿“æº‘«À≈—ß„™â¥’°«à“‚≈™—π∑’Ë‰¡à¡’·ªÑß¢πÿπ Õ¬à“ß‰√
°Áµ“¡ ‚¥¬¿“æ√«¡·≈â«Õ“ “ ¡—§√¬—ß§ß™Õ∫º≈‘µ¿—≥±å
∑’Ë¡’®”Àπà“¬¡“°°«à“¡“°  ∑—Èßπ’ÈÕ“®‡ªìπ‡æ√“–«à“°≈‘Ëπ¢Õß
º≈‘µ¿—≥±å¬—ß‰¡à¥÷ß¥Ÿ¥‡æ’¬ßæÕ πÕ°®“°π’È‡π◊ÈÕ¢Õß‚≈™—π¬—ß
„Àâ§«“¡√Ÿâ ÷°¡’§«“¡Àπ◊¥∑’ËπâÕ¬°«à“¡“°∑”„Àâ‡π◊ÈÕ‚≈™—π
¥Ÿ‰¡àπà“„™â‡∑à“∑’Ë§«√ ∂÷ß·¡â«à“§«“¡Àπ◊¥∑’Ë«—¥‰¥â®–¡“°°«à“
º≈‘µ¿—≥±åµâπ·∫∫°Áµ“¡ ¥—ßπ—ÈπÀ“°µâÕß°“√æ—≤π“µàÕ‰ª
§«√ª√—∫ª√ÿß‡π◊ÈÕ‚≈™—π®“°·ªÑß¢πÿπ„Àâ¡’§«“¡Àπ◊¥¡“°¢÷Èπ
µ≈Õ¥®π°≈‘ËπÀÕ¡„Àâπà“„™â¡“°¢÷Èπ
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