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Abstract

Antidiabetic herbal decoction with bora-phet vine or Tinospora crispa as a major component is used at

Sakon Nakhon Thai Traditional Medicine (Luang Pu Fab Supatto) Hospital as bora-phet vine has syringin as

an active ingredient for blood sugar reduction. In practice, boiling the preparation every day may cause

inconvenience and will lead to noncompliance of the patients. This studyûs objective was to investigate the

stability of Tinospora crispa extract in ready-to-drink formulation by measuring the amount of syringin.

Methodology: T. crispa was boiled in water for 15 minutes and then the TLC and TLC densitometer were

used to determine the amounts of syringin under 5 storage times of 0, 1, 24, 72 and 120 hours at 4˚C.

Results: The proportions of syringin under storage time at 0, 1, 24, 72 and 120 hr were 1.35 ± 0.01,

1.35 ± 0.02, 1.36 ± 0.02, 1.27 ± 0.03 and 1.24 ± 0.01 percent, respectively. The amount of syringin bora-

phet vine reduced significantly after 72 hours or more of storage. It is thus concluded that bora-phet

concoction with storage time of 3 days or more results in a drop in syringin content.

Key words: T. crispa (L.) Miers ex Hook.f. & Thomson, syringin, herbal decoction

‰°≈‚§‰´¥å ∑’Ë “¡“√∂ªÑÕß°—π°“√‡ ’¬À“¬¢Õß‡´≈≈å

ª√– “∑ μâ“π¡–‡√Áß μâ“π‡∫“À«“π μâ“π°“√Õ—°‡ ∫

√—°…“‚√§¢âÕ‡ ◊ËÕ¡ ·≈–ªÑÕß°—πÕ“°“√·æâ‰¥â[6] πÕ°

®“°π— Èπ ∫Õ√–‡æÁ¥¬—ß‡ª ìπ ¡ÿπ‰æ√∑’ Ë ‡ª ìπ à«π

ª√–°Õ∫„πμ”√—∫¬“‡∫“À«“πÀ≈“¬μ”√—∫ ‚¥¬«‘∏’°“√

ª√ÿß¬“ à«π„À≠à®–„™â°“√μâ¡„ÀâºŸâªÉ«¬[7] ·μàÕ“®®–¡’

§”∂“¡®“°·æ∑¬å«à“ºŸâªÉ«¬‰¥â√—∫ª√‘¡“≥¬“§√∫∂â«π

À√◊Õ‰¡à ‡π◊ËÕß®“°°“√„™â™’«‘μª√–®”«—π∑’Ë√’∫‡√àßºŸâªÉ«¬

 à«π„À≠à‰¡à –¥«°„π°“√μâ¡¬“ ¡ÿπ‰æ√∑ÿ°«—π ®÷ß

∑”°“√»÷°…“º≈¢Õß√–¬–‡«≈“„π°“√‡°Á∫μàÕª√‘¡“≥

 “√‰´√‘π®‘π (syringin, SG) ‡æ◊ËÕ‡ª√’¬∫ª√‘¡“≥ SG

∫∑π”
∫Õ√–‡æÁ¥ (Tinospora crispa (L.) Miers ex

Hook.f. & Thomson «ß»å Menispermaceae

‡ªìπ ¡ÿπ‰æ√∑’Ë¡’°“√„™â∑“ß°“√·æ∑¬å·ºπ‰∑¬ ·≈–

°“√·æ∑¬å·∫∫æ◊Èπ∫â“π ¡’ √√æ§ÿ≥ ‡∂“ ¡’√ ¢¡®—¥

‡¬Áπ ·°â‰¢â∑ÿ°™π‘¥ ·°âæ‘…Ωï¥“… ‡ªìπ¬“¢¡‡®√‘≠Õ“À“√

μâ¡¥◊Ë¡‡æ◊ËÕ„Àâ‡®√‘≠Õ“À“√ ™à«¬¬àÕ¬ ∫”√ÿßπÈ”¥’ ∫”√ÿß

‰ø∏“μÿ[1] ·≈–®“°°“√»÷°…“ƒ∑∏‘Ï∑“ß‡¿ —™«‘∑¬“ æ∫

«à“¡’ƒ∑∏‘Ïμâ“π°“√‡®√‘≠¢Õß·∫§∑’‡√’¬ Staphylococ-

cus aureus[2] μâ“πÕπÿ¡Ÿ≈Õ‘ √–[3] ƒ∑∏‘Ï≈¥πÈ”μ“≈

„π‡≈◊Õ¥[4,5] ‚¥¬ ¡’ “√ Syringin ´÷Ëß‡ªìπ “√°≈ÿà¡
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∑’Ë‡°Á∫∑’Ë√–¬–‡«≈“·μ°μà“ß°—π ‚¥¬∑”°“√«‘‡§√“–Àå

¥â«¬«‘∏’ Thin Layer Chromatography (TLC)

‡æ◊ËÕμ√«® Õ∫ “√ ”§—≠‡™‘ß§ÿ≥¿“æ ·≈–«‘∏’ Thin

Layer Chromatography Densitometer (TLC

Densitometer) ‡æ◊ËÕμ√«®À“ “√ ”§—≠‡™‘ßª√‘¡“≥

‡æ◊ËÕ»÷°…“º≈¢Õß√–¬–‡«≈“„π°“√‡°Á∫¬“μâ¡ ¡ÿπ‰æ√

μàÕª√‘¡“≥ syringin ·≈–‡ªìπ¢âÕ¡Ÿ≈ ”§—≠„π°“√

æ—≤π“¬“μâ¡æ√âÕ¡¥◊Ë¡„Àâ¡’¡“μ√∞“πμàÕ‰ª„πÕπ“§μ

√–‡∫’¬∫«‘∏’»÷°…“

«— ¥ÿÕÿª°√≥å ·≈– “√‡§¡’

1. ·ºàπ TLC

2. TLC Densitometer CAMAG (TLC

Scanner 3)

3. TLC scanner-CAMAG Linomat 5

4. Chloroform liquid chromatography

grade (Pkc Instruments, ¢Õπ·°àπ)

5. Methanol liquid chromatography

grade (Pkc Instruments, ¢Õπ·°àπ)

6. ∫Õ√–‡æÁ¥

7.  “√¡“μ√∞“π syringin (sigma)

«‘∏’°“√»÷°…“ ‡ªìπ°“√»÷°…“‡™‘ß∑¥≈Õß¡’¢—Èπ

μÕπ¥—ßπ’È

1. °“√‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√∫Õ√–‡æÁ¥

‚¥¬„™â∫Õ√–‡æÁ¥®“°‚√ßæ¬“∫“≈°“√·æ∑¬å·ºπ‰∑¬

À≈«ßªŸÉ·øÖ∫  ÿ¿—∑‚∑ ¡“∑”§«“¡ –Õ“¥ ·≈–π”‡∂“

¡“ —∫‡ªìπ™‘Èπ·∫∫À¬“∫¢π“¥ 3 ‡´πμ‘‡¡μ√ Õ∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 50-55 Õß»“‡´≈‡´’¬ „™â‡«≈“ 3 «—π ·≈–

∫¥„Àâ‡ªìπºß≈–‡Õ’¬¥ ®“°π—Èπ™—Ëßºß∫Õ√–‡æÁ¥ 100

°√—¡ „ àºâ“¢“«∫“ß„ àÀ¡âÕ¬“μâ¡ ¡ÿπ‰æ√ º ¡°—∫πÈ”

1,000 ¡‘≈≈‘≈‘μ√ μ—ÈßÕÿ≥À¿Ÿ¡‘∑’Ë 100 Õß»“‡´≈‡ ’́¬  15

π“∑’ ‡¡◊ËÕ§√∫‡«≈“∑’Ë°”Àπ¥ μ—Èß∑‘Èß‰«â®πÕÿàπ ·≈â«

°√Õß¥â«¬ ”≈’ ·≈–‡μ√’¬¡μ—«Õ¬à“ß 4 μ—«Õ¬à“ß ‰¥â·°à

μ—«Õ¬à“ß∑’Ë‰¥âÀ≈—ß®“°°“√μâ¡·≈â«‡°Á∫‰«â 0, 1, 24, 72

·≈– 120 ™—Ë«‚¡ß ∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  „πμŸâ

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘

2. °“√∑” “√ °—¥À¬“∫„Àâ‡¢â¡¢âπ‚¥¬π”¬“μâ¡

¡“√–‡À¬‡æ◊ËÕ‡Õ“μ—«∑”≈–≈“¬ÕÕ° ‚¥¬°“√„™â§«“¡

‡¬Áπ ¥â«¬°“√√–‡À‘¥·Àâß ¥â«¬‡§√◊ËÕß freeze dryer

√ÿàπ free zone ¬’ËÀâÕ Labconco® ∑’ËÕÿ≥À¿Ÿ¡‘ -100

Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ®“°π—Èπ™—Ëß “√∑’Ë

‡À≈◊Õ®“°°“√√–‡À¬‡æ◊ËÕπ”‰ª§”π«≥À“ª√‘¡“≥ “√

 °—¥À¬“∫ ·≈–‡°Á∫ “√ °—¥®“°∫Õ√–‡æÁ¥∑’Ë‰¥â®“°

°“√√–‡À¬·Àâß‰«â∑’ ËμŸ â·™à·¢ÁßÕÿ≥À¿Ÿ¡‘ -20 Õß»“

‡´≈‡ ’́¬ 

3. °“√«‘‡§√“–Àå≈—°…≥–∑“ß‚§√¡“‚μ°√“øï

3.1 Thin Layer chromatography (TLC)

‡μ√’¬¡·ºàπ TLC (Siliga gel 60 F254

Aluminium Sheet) ¢π“¥ 20x20 ‡´πμ‘‡¡μ√

‚¥¬μ—«∑”≈–≈“¬∑’ Ë„™ â‡ª ìπ‡ø ‡§≈◊ ËÕπ∑’ Ë ‰¥â·°à

§≈Õ‚√øÕ√å¡ ·≈–‡¡∑“πÕ≈ Õ—μ√“ à«π 8:2 ®“°π—Èπ

π” “√ °—¥∑’Ë‰¥â ·≈– “√¡“μ√∞“π §◊Õ SG ®ÿ¥≈ß

∫π·ºàπ TLC √Õ„Àâ·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈â«®ÿà¡≈ß„π

TLC tank ∑’Ë‡μ√’¬¡‰«â √Õ®π “√‡§≈◊ËÕπ∑’Ë‰ª®π∂÷ß

®ÿ¥ ‘Èπ ÿ¥∑’Ë°”Àπ¥‰«â ·≈â«π”‰ª«‘‡§√“–Àå¥â«¬‡§√◊ËÕß

√—ß ’Õ—≈μ√â“‰«‚Õ‡≈μ∑’Ë§«“¡¬“«§≈◊Ëπ 254 ·≈– 366

π“‚π‡¡μ√ ·≈â«§”π«≥À“§à“√–¬–∑“ß∑’Ë “√‡§≈◊ËÕπ

∑’Ë‰¥â À√◊Õ retention factor (Rf) ‡æ◊ËÕμ√«® Õ∫À“

 “√ SG „π “√ °—¥∫Õ√–‡æÁ¥

3.2 Thin layer chromatography Den-

sitometer (TLC Densitometer)

(1) ‡μ√’¬¡ “√¡“μ√∞“π SG ∑’Ë§«“¡‡¢â¡¢âπ

1, 0.5, 0.25, 0.125 ·≈– 0.0625 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√

‚¥¬≈–≈“¬„ππÌÈ“ª√“»®“°‰ÕÕÕπ ®“°π—Èπ ©’¥ “√
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≈ß∫π·ºàπ TLC ¥â«¬‡§√◊ËÕß Sample application-

CAMAG Linomat 5 ·≈â«®ÿà¡≈ß„π TLC tank ∑’Ë

‡μ√’¬¡‰«â √Õ®π “√‡§≈◊ËÕπ∑’Ë‰ª®π∂÷ß®ÿ¥ ‘Èπ ÿ¥ ·≈â«

π”‰ª«‘‡§√“–Àå¥â«¬‡§√◊ËÕß TLC scanner-CAMAG

Linomat 5 ‡æ◊ËÕÀ“æ◊Èπ∑’Ë„μâ°√“ø ·≈– √â“ß°√“ø

¡“μ√∞“π (√Ÿª∑’Ë 1)

(2) ‡μ√’¬¡ “√ °—¥ ¡ÿπ‰æ√∫Õ√–‡æÁ¥ ∑’Ë

§«“¡‡¢â¡¢âπ 100 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ¥â«¬πÈ”

ª√“»®“°‰ÕÕÕπ ®“°π—Èπ ©’¥≈ß∫π·ºàπ TLC π”

‰ª®ÿà¡≈ß„π TLC Tank ∑’Ë‡μ√’¬¡‰«â ·≈–μ√«®À“

ª√‘¡“≥ “√¥â«¬‡§√◊ËÕß TLC scanner-CAMAG

Linomat 5 ¥â«¬°“√π”æ◊Èπ∑’Ë„μâ°√“ø·∑π„π Ÿμ√

¢Õß°√“ø¡“μ√∞“π ·≈–‡æ◊ËÕÀ“ª√‘¡“≥ SG ∑’Ëæ∫

„π “√ °—¥∫Õ√–‡æÁ¥ ·≈–«‘‡§√“–Àå∑“ß ∂‘μ‘¥â«¬

ANOVA

º≈°“√»÷°…“

1. ª√‘¡“≥ “√ °—¥À¬“∫ ®“°°“√π”∫Õ

√–‡æÁ¥¡“ °—¥¥â«¬πÈ” ‚¥¬«‘∏’°“√μâ¡„™âºß∫Õ√–‡æÁ¥

100 °√—¡μàÕπÈ” 1,000 ¡‘≈≈‘≈‘μ√ ∑’Ë Õÿ≥À¿Ÿ¡‘ 100

Õß»“‡´≈‡´’¬  15 π“∑’ ·≈–‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“

‡´≈‡´’¬  ∑’Ë√–¬–‡«≈“μà“ß Ê æ∫«à“∑’Ë√–¬–‡«≈“„π

°“√‡°Á∫ 120 ™—Ë«‚¡ß ¡’ª√‘¡“≥¢Õß “√ °—¥À¬“∫

¡“°∑’Ë ÿ¥ §◊Õ √âÕ¬≈– 8.67 √Õß≈ß¡“ §◊Õ °“√‡°Á∫∑’Ë

72, 24, 1 ·≈– 0 ™—Ë«‚¡ß ´÷Ëß¡’ª√‘¡“≥ SG √âÕ¬≈–

8.45, 7.65, 7.23 ·≈– 7.22 μ“¡≈”¥—∫

2. ≈—°…≥–∑“ß‚§√¡“‚μ°√“øï ‡¡◊ËÕ«‘‡§√“–Àå

¥â«¬ TLC º≈∑’Ë‰¥â®“°°“√μ√«® Õ∫¢Õß “√ °—¥

∫Õ√–‡æÁ¥ ‡ª√’¬∫‡∑’¬∫°—∫ “√¡“μ√∞“π æ∫«à“¡’®ÿ¥

∑’Ë¡’√–¬–∑“ß°“√‡§≈◊ËÕπ∑’Ëμ√ß°—π §◊Õ¡’§à“ Rf ‡∑à“°—∫

 

 
√Ÿª∑’Ë 1 °√“ø¡“μ√∞“π Syringin

√Ÿª∑’Ë 3 ≈—°…≥–¢Õß‚§√¡“‚μ°√“øï ®“°«‘∏’ TLC ∑’Ë —ß‡°μ

¥â«¬ UV 366 π“‚π‡¡μ√ ¢Õß “√ °—¥∫Õ√–‡æÁ¥

À¡“¬‡≈¢ 1-3 ‡°Á∫π“π 0 ™—Ë«‚¡ß À¡“¬‡≈¢ 4-

6 ‡°Á∫π“π 1 ™—Ë«‚¡ß À¡“¬‡≈¢ 7-9 ‡°Á∫π“π

24 ™—Ë«‚¡ß À¡“¬‡≈¢ 10-12 ‡°Á∫π“π 72

™—Ë«‚¡ß À¡“¬‡≈¢ 13-15 ‡°Á∫π“π 120 ™—Ë«‚¡ß

À¡“¬‡≈¢ 16-18  “√¡“μ√∞“π SG

√Ÿª∑’Ë 2 ≈—°…≥–¢Õß‚§√¡“‚μ°√“øï ®“°«‘∏’ TLC ∑’Ë —ß‡°μ

¥â«¬ UV 254 π“‚π‡¡μ√ ¢Õß “√ °—¥∫Õ√–‡æÁ¥

À¡“¬‡≈¢ 1-3 ‡°Á∫π“π 0 ™—Ë«‚¡ß À¡“¬‡≈¢ 4-

6 ‡°Á∫π“π 1 ™—Ë«‚¡ß À¡“¬‡≈¢ 7-9 ‡°Á∫π“π

24 ™—Ë«‚¡ß À¡“¬‡≈¢ 10-12 ‡°Á∫π“π 72

™—Ë«‚¡ß À¡“¬‡≈¢ 13-15 ‡°Á∫π“π 120 ™—Ë«‚¡ß

À¡“¬‡≈¢ 16-18  “√¡“μ√∞“π SG
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0.41 (√Ÿª∑’Ë 2 ·≈– 3)

3. ≈—°…≥–∑“ß‚§√¡“‚μ°√“øï‡¡◊ËÕ«‘‡§√“–Àå¥â«¬

TLC Densitometer μ√«®«—¥ª√‘¡“≥¢Õß “√∑’ËÕ¬Ÿà

∫π TLC plate ‚¥¬„™âÀ≈—°°“√¢Õß°“√¥Ÿ¥°≈◊π· ß

‡√◊Õß· ß¢Õß “√ æ∫«à“≈—°…≥–¢Õß ‡ª°μ√—¡ ·≈–

‚§√¡“‚μ·°√¡¢Õß “√¡“μ√∞“π ·≈– “√ °—¥∫Õ

√–‡æÁ¥¡’≈—°…≥–‡À¡◊Õπ°—π (√Ÿª∑’Ë 4 ·≈– 5)

4. ª√‘¡“≥ SG „π “√ °—¥∫Õ√–‡æÁ¥ À≈—ß

®“°°“√μâ¡·≈â«‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  ∑’Ë

√–¬–‡«≈“μà“ß Ê æ∫«à“ª√‘¡“≥¢Õß SG „π “√ °—¥

∫Õ√–‡æÁ¥∑’Ë‡°Á∫‰«â∑’Ë√–¬–‡«≈“ 0, 1, 24, 72 ·≈– 120

™—Ë«‚¡ß·≈â«π”¡“«‘‡§√“–ÀåÀ“ª√‘¡“≥¥â«¬°“√§”π«≥

®“°æ◊Èπ∑’Ë„μâ°√“ø „π ¡°“√‡ âπμ√ß y = 13337 x +

500.01 ́ ÷Ëß§à“ —¡ª√– ‘∑∏‘Ï À —¡æ—π∏å Rf = 0.9978 ¡’

ª√‘¡“≥ SG √âÕ¬≈– 1.35, 1.35, 1.36, 1.27 ·≈–

1.24 μ“¡≈”¥—∫ (μ“√“ß∑’Ë 1)

Õ¿‘ª√“¬º≈

 “√ °—¥∫Õ√–‡æÁ¥∑’Ë‡°Á∫√—°…“„π√–¬–‡«≈“∑’Ë

·μ°μà“ß°—π¡’ª√‘¡“≥ “√ SG ∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘μ‘ p - value < 0.05 ‚¥¬°“√‡°Á∫

√—°…“∑’ ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  „πμŸ â§«∫§ÿ¡

Õÿ≥À¿Ÿ¡‘ ´÷Ëß‡ªìπÕÿ≥À¿Ÿ¡‘∑’Ë„°≈â‡§’¬ß°—∫°“√‡°Á∫„πμŸâ

‡¬Áπª°μ‘∑’Ë√–¬–‡«≈“ 24 ™—Ë«‚¡ßæ∫ª√‘¡“≥ “√ SG

¡“°∑’Ë ÿ¥ ‚¥¬‡©æ“–°“√‡°Á∫¬“μâ¡∫Õ√–‡æÁ¥μ—Èß·μà 3

«—π ¢÷ Èπ‰ª ¡’º≈„Àâª√‘¡“≥ SG ·π«‚πâ¡≈¥≈ß

 Õ¥§≈âÕß°—∫°“√  ÿπ’√—μπå ‡√◊Õß ¡∫Ÿ√≥ ·≈–§≥– ∑’Ë

» ÷°…“«‘∏ ’°“√‡°Á∫√—°…“ “√ °—¥®“° Phomidium

angustissimum  ‡æ◊ËÕÀ“ ¿“«–·≈–√–¬–‡«≈“°“√‡°Á∫

∑’Ë‡À¡“– ¡„π°“√‡°Á∫ “√ÕÕ°ƒ∑∏‘Ï∑“ß™’«¿“æ„Àâ

§ßμ—«Õ¬Ÿà‰¥âπ“π∑’Ë ÿ¥ æ∫«à“°“√‡°Á∫√—°…“ “√ °—¥‰«â

∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡´’¬  „π∑’Ë¡◊¥ ®–∑”„Àâ¡’

§«“¡§ßμ—«¥’∑’Ë ÿ¥ ‚¥¬‰¡à§«√‡°Á∫√—°…“  “√ °—¥‰«â

π“π ‡æ√“– àßº≈„Àâ “√ ”§—≠¡’ª√‘¡“≥≈¥≈ß[8] ®÷ß

√Ÿª∑’Ë 4 ≈—°…≥–¢Õß ‡ª°μ√—¡ ¢Õß “√¡“μ√∞“π SG

·≈– “√ °—¥∫Õ√–‡æÁ¥ ∑’Ë§à“¥Ÿ¥°≈◊π· ß √–À«à“ß

200 ∂÷ß 600 π“‚π‡¡μ√

√Ÿª∑’Ë 5 ≈—°…≥–¢Õß‚§√¡“‚μ·°√¡ ¢Õß SG (1) ·≈–

 “√ °—¥∫Õ√–‡æÁ¥ (2)

(1) (2)

μ“√“ß∑’Ë 1 ª√‘¡“≥ “√ Syringin ¢Õß “√ °—¥∫Õ√–‡æÁ¥

∑’Ëμâ¡¥â«¬πÈ” ‡°Á∫„π√–¬–‡«≈“∑’Ë·μ°μà“ß°—π

 “√ °—¥ ª√‘¡“≥ P-value

∫Õ√–‡æÁ¥∑’Ë√–¬–  “√ Syringin (‡ª√’¬∫‡∑’¬∫∑’Ë 0

‡«≈“μà“ß Ê (™—Ë«‚¡ß) (√âÕ¬≈–) °—∫™—Ë«‚¡ßμà“ß Ê)

‡°Á∫∑’Ë 0 1.35 ± 0.01 -

‡°Á∫∑’Ë 1 1.35 ± 0.02 0.644

‡°Á∫∑’Ë 24 1.36 ± 0.02 0.363

‡°Á∫∑’Ë 72 1.27 ± 0.03* < 0.005

‡°Á∫∑’Ë 120 1.24 ± 0.01* < 0.005
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 “¡“√∂°”Àπ¥Õ“¬ÿ¢Õß¬“‰¥â 1-3 «—π π—∫®“°«—π

º≈‘μ·≈–Õ“®®–‡°‘¥°“√ ≈“¬μ—«‰¥â‡¡◊ËÕ‡°Á∫‰«â∑’Ë√–¬–

‡«≈“π“π¢÷Èπæ‘®“√≥“®“°æ—π∏–∑“ß‡§¡’¢Õß SG ∑’Ë

 à«π„À≠àª√–°Õ∫‰ª¥â«¬æ—π∏– Hydrogen ´÷Ëß¡’

§«“¡·¢Áß·√ßÕàÕπ°«à“æ—π∏–‚§‡«‡≈πμå ·≈–æ—π∏–

‰ÕÕÕπ‘°[9] Õ“®∑”„Àâ¡’°“√ ≈“¬μ—«≈ß‡¡◊ËÕ√–¬–‡«≈“

ºà“π‰ª ´÷Ëßº≈¥—ß°≈à“«‡ªìπ¢âÕ¡Ÿ≈ ”§—≠·≈– “¡“√∂

„™âÕâ“ßÕ‘ß°“√„™â¬“μâ¡∫Õ√–‡æÁ¥‰¥â

¢âÕ √ÿª

°“√‡°Á∫¬“μâ¡∫Õ√–‡æÁ¥μ—Èß·μà 3 «—π „πμŸâ‡¬Áπ

 àßº≈„Àâ SG ≈¥≈ß ´÷Ëßº≈¥—ß°≈à“«· ¥ß„Àâ‡ÀÁπ«à“

√–¬–‡«≈“„π°“√‡°Á∫¬“¡’º≈μàÕª√‘¡“≥ “√ ”§—≠„π

∫Õ√–‡æÁ¥∑’ËÕ“® àßº≈μàÕ§ÿ≥ ¡∫—μ‘∑“ß¥â“π‡¿ —™«‘∑¬“

®÷ß “¡“√∂°”Àπ¥Õ“¬ÿ¢Õß¬“μâ¡∫Õ√–‡æÁ¥‰¥â 3 «—π

π—∫®“°«—πº≈‘μ´÷Ëßº≈¥—ß°≈à“«‡ªìπ¢âÕ¡Ÿ≈ ”§—≠·≈–

 “¡“√∂„™âÕâ“ßÕ‘ß ”À√—∫°“√„™â¬“μâ¡∫Õ√–‡æÁ¥μàÕ‰ª

°‘μμ‘°√√¡ª√–°“»

∑“ß§≥–ºŸ â« ‘® —¬¢Õ¢Õ∫§ÿ≥ºŸ â∫√‘À“√ ¡À“

«‘∑¬“≈—¬‡∑§‚π‚≈¬’√“™¡ß§≈Õ’ “π «‘∑¬“‡¢μ °≈π§√

·≈–‡® â“Àπ â“∑ ’ Ë« ‘∑¬“»“ μ√ å§≥–‡¿  —™»“ μ√ å

¡À“«‘∑¬“≈—¬¡À“ “√§“¡ ∑’ Ë„Àâ§”·π–π” ·≈–

 π—∫ πÿπÕÿª°√≥å ‡§√◊ËÕß¡◊Õ„π°“√«‘®—¬
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