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ABSTRACT

Eight samples of stretch films of different brand names widely available in Thailand and one sample

from Japan were studied. The thickness of all samples is 0.01 mm. The plastic identification by flame test

and by using FTIR has shown that the samples are different in nature : Best Wrap and Clean Wrap are linear

low density polyethylene (LLDPE); Fresh Wrap, Fit Wrap, Good Wrap, M Wrap, and Riken Wrap are polyvinyl

chloride (PVC); Glad Wrap and Saran Wrap are Polyvinylidene chloride (PVDC). The amounts of potential

migrants extracted by the rapid extraction test are different (p<0.01) from those obtained from the ultrasonication

extraction. The former method is in principle permitted in the EU Practical Guide Nr.1 and the FDA

Recommendations for Chemistry Data, while the latter has just been  proposed as an alternative method owing

to less effort and expense required. The approval of this method is still under investigation. However, the

amounts of potential migrants extracted by both methods from all samples of LLDPE and PVDC do not exceed

the EU global migration limit of 10 mg/dm2, whereas those of PVC do. Therefore, in this case, it will be

necessary to carry out further migration tests.

The identification of the extracts by using proton nuclear magnetic resonance (H-NMR) has been

studied. According to the spectrum of the extracts, it could be suggested that the potential migrants in these

stretch films are as follows: monomer and oligomer in LLDPE samples; adipate, ester of adipic acid, in PVDC

and PVC samples, except Fresh Wrap in which phthalate has been found.
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∫∑§—¥¬àÕ

øî≈å¡¬◊¥ÀàÕÕ“À“√®”Àπà“¬∑—Ë«‰ª„π∑âÕßµ≈“¥∑’Ë

®—¥À“¡“‰¥â 8 µ—«Õ¬à“ß·≈–µ—«Õ¬à“ß®“°ª√–‡∑»≠’ËªÿÉπ 1

µ—«Õ¬à“ß ‡ªìπµ—«Õ¬à“ß∑’Ë„™â„πß“π«‘®—¬π’È øî≈å¡¬◊¥∑ÿ°

µ—«Õ¬à“ß¡’§«“¡Àπ“ 0.01 ¡¡. ‡¡◊ËÕ∑¥ Õ∫À“™π‘¥

¢Õßæ≈“ µ‘°‚¥¬«‘∏’ flame test ·≈–‚¥¬°“√

«‘‡§√“–Àå ‡ª°µ√—¡¢Õß FTIR æ∫«à“øî≈å¡¬◊¥ 9

µ—«Õ¬à“ßπ’Èº≈‘µ®“°æ≈“ µ‘°∑’Ë·µ°µà“ß°—π ·∫àß‰¥â‡ªìπ

3 °≈ÿà¡ §◊Õ (1) LLDPE ‰¥â·°à Best wrap ·≈– Clean

wrap (2) PVC ‰¥â·°à Fresh wrap, Fit wrap, Good

wrap, M wrap ·≈– Riken wrap ·≈– (3) PVDC ‰¥â·°à

Glad wrap ·≈– Saran wrap °“√À“§à“ª√‘¡“≥ “√∑’Ë

¡’·π«‚πâ¡∂à“¬‡∑®“°øî≈å¡¬◊¥‰ª ŸàÕ“À“√‚¥¬«‘∏’ °—¥

ultrasonication extraction ¬—ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡

Õ’°°àÕπ®–π”¡“°”Àπ¥‡ªìπ«‘∏’∑¥ Õ∫¡“µ√∞“πµàÕ‰ª

‡π◊ËÕß®“°º≈°“√ °—¥¬—ß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬

 ”§—≠°—∫º≈¢Õß«‘∏’ rapid extraction test  “√∑’Ë °—¥

‰¥â®“°øî≈å¡¬◊¥ LLDPE ·≈– PVDC ¡’§à“µË”°«à“

¡“µ√∞“π¢Õß EU ∑’Ë°”Àπ¥§à“ global migration ‰«â∑’Ë

10 mg/dm2 „π¢≥–∑’Ëøî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß ®–¡’

ª√‘¡“≥ “√∑’Ë °—¥‰¥â Ÿß°«à“¡“µ√∞“π¢Õß EU ¥—ß°≈à“«

®“°°“√«‘‡§√“–ÀåÀ“™π‘¥¢Õß “√∑’Ë °—¥‰¥â‚¥¬

‡§√◊ËÕß H-NMR æ∫«à“ “√∑’Ë∂à“¬‡∑®“°øî≈å¡¬◊¥ LLDPE

‡ªìπ “√æ«°¡ÕπÕ‡¡Õ√å·≈–‚Õ≈‘‚°‡¡Õ√å∑’Ë·µ°µ—«®“°

 “¬‚ à́æÕ≈‘‡¡Õ√å·≈–∫“ß à«π∂Ÿ°ÕÕ°´‘‰¥ å  “√∑’Ë

 °—¥‰¥â®“°øî≈å¡¬◊¥ PVC  à«π„À≠à‡ªìπæ≈“ µ‘‰´

‡´Õ√åæ«° adipate ¬°‡«âπøî≈å¡ Fresh wrap æ∫«à“

æ≈“ µ‘‰´‡´Õ√å‡ªìπæ«° phthalate  ”À√—∫øî≈å¡¬◊¥

PVDC æ∫«à“ “√∑’Ë °—¥‰¥â‡ªìπæ≈“ µ‘‰´‡´Õ√åæ«°

adipate

§”π”

„πªí®®ÿ∫—π‰¥â¡’°“√π”¿“™π–∫√√®ÿæ≈“ µ‘°¡“

„™âÕ¬à“ß°«â“ß¢«“ß„πÕÿµ “À°√√¡Õ“À“√ ‡π◊ËÕß®“°

æ≈“ µ‘°¡’À≈“¬ª√–‡¿∑ ‡≈◊Õ°„™â‰¥âßà“¬µ“¡§«“¡

µâÕß°“√·≈–√“§“‡À¡“– ¡ øî≈å¡¬◊¥ (stretch film)

‡ªìπøî≈å¡æ≈“ µ‘°∑’Ëπ‘¬¡„™â¡“° ”À√—∫ÀàÕÕ“À“√

‚¥¬µ√ß∑—Èß„π§√—«‡√◊Õπ·≈–„πÕÿµ “À°√√¡ ºŸâº≈‘µ

øî≈å¡¬◊¥ à«π„À≠à®–√–∫ÿ«à“ “¡“√∂„™âøî≈å¡π’È°—∫°“√

Õÿàπ·≈–ª√ÿß ÿ°Õ“À“√„πµŸâÕ∫‰¡‚§√‡«ø‰¥â ‰¥â¡’

√“¬ß“π«‘®—¬· ¥ß«à“‡°‘¥°“√∂à“¬‡∑ “√ (migration)

®“°øî≈å¡¬◊¥‰ª ŸàÕ“À“√∑’Ë —¡º— ‰¥â ·≈–ª√‘¡“≥ “√∑’Ë

∂à“¬‡∑π—Èπ®–‡æ‘Ë¡¡“°¢÷Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ ‚¥¬

‡©æ“–°“√Õÿàπ·≈–ª√ÿßÕ“À“√„πµŸâÕ∫‰¡‚§√‡«ø (Startin

et al., 1987; Castle et al., 1988; Petersen et al., 1995;

Begley et al., 1995)  “√∑’Ë∂à“¬‡∑®“°øî≈å¡¬◊¥ à«π„À≠à

‡ªìπ¡ÕπÕ‡¡Õ√å (monomer) ·≈–‚Õ≈‘‚°‡¡Õ√å (oli-

gomer) ∑’Ë·µ°µ—«®“° “¬‚´à‚¡‡≈°ÿ≈æ≈“ µ‘° æ≈“

 µ‘‰´‡´Õ√å·≈– “√À≈àÕ≈◊Ëπ∑’Ëº ¡„π√–À«à“ß°“√º≈‘µ

øî≈å¡  “√∑’Ë∂à“¬‡∑¡“ ŸàÕ“À“√‡À≈à“π’ÈÕ“®®–°àÕ„Àâ‡°‘¥

Õ—πµ√“¬µàÕºŸâ∫√‘‚¿§‰¥â ‡¡◊ËÕ‡°‘¥°“√ – ¡„π√à“ß°“¬

ª√‘¡“≥Àπ÷Ëß „πÀ≈“¬ª√–‡∑»∑—Èß À√—∞Õ‡¡√‘°“·≈–

ª√–‡∑»„πª√–™“§¡¬ÿ‚√ª‰¥âÕÕ°°ÆÀ¡“¬§«∫§ÿ¡

™π‘¥·≈–ª√‘¡“≥ “√∑’Ë∂à“¬‡∑ÕÕ°¡“ªπ‡ªóôÕπ„πÕ“À“√

°“√µ√«®«—¥ª√‘¡“≥ “√∑’Ë∂à“¬‡∑®“°¿“™π–

∫√√®ÿ‰ª ŸàÕ“À“√ ‡ªìπ°“√∑¥≈Õß∑’Ë„™â‡«≈“π“π §à“„™â

®à“¬ Ÿß·≈–µâÕß°“√‡§√◊ËÕß¡◊ÕÕÿª°√≥å∑—π ¡—¬·≈–¡’

§«“¡≈–‡Õ’¬¥·¡àπ¬” Ÿß ®÷ß‰¥â¡’°“√∑¥ Õ∫‚¥¬«‘∏’

°“√ °—¥À“ª√‘¡“≥ “√∑—ÈßÀ¡¥∑’Ë¡’·π«‚πâ¡®–∂à“¬‡∑

¡“ ŸàÕ“À“√ (total of potential migratable components)

÷́Ëß “¡“√∂™à«¬≈¥√–¬–‡«≈“·≈–§à“„™â®à“¬‰¥â¡“°

ª√‘¡“≥ “√∑’Ë °—¥‰¥â®–π”‰ª„™âª√–‡¡‘π§à“ overall

migration À√◊Õ global migration ¢Õß¿“™π–

æ≈“ µ‘°π—Èπ ‡æ◊ËÕ„™âæ‘®“√≥“§«“¡®”‡ªìπ„π°“√

∑¥ Õ∫À“ª√‘¡“≥·≈–™π‘¥¢Õß “√∑’ËÕÕ°¡“ªπ

‡ªóôÕπÕ“À“√´÷Ëß‡ªìπ°“√∑¥ Õ∫‡∫◊ÈÕß≈÷°µàÕ‰ª Baner

et al. (1994) ‰¥â‡ πÕ«‘∏’ rapid extraction test ‡æ◊ËÕ
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µ√«®À“ª√‘¡“≥ “√∑’Ë¡’·π«‚πâ¡®–∂à“¬‡∑ÕÕ°¡“®“°

¿“™π–æ≈“ µ‘° ·≈–‡ªìπ«‘∏’°“√∑’Ë‰¥â√—∫°“√¬Õ¡√—∫

·≈â«„π EU Practical Guide Nr.1 ·≈– FDA Recom-

mendations for Chemistry Data πÕ°®“°π’È¬—ß¡’

°“√‡ πÕ«‘∏’°“√ °—¥‚¥¬ ultrasonication extraction

‡æ◊ËÕ„™â·∑π rapid extraction test ‡π◊ËÕß®“°ª√–À¬—¥

‡«≈“·≈–§à“„™â®à“¬‰¥â¡“°¬‘Ëß¢÷Èπ Õ¬à“ß‰√°Áµ“¡«‘∏’¥—ß

°≈à“«π’È¬—ßÕ¬Ÿà„π√–À«à“ß°“√»÷°…“§«“¡∂Ÿ°µâÕß·≈–

·¡àπ¬”

ß“π«‘®—¬π’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ (1) »÷°…“·π«‚πâ¡

°“√∂à“¬‡∑ “√®“°øî≈å¡¬◊¥ÀàÕÕ“À“√™π‘¥µà“ß Ê ∑’Ë

®”Àπà“¬∑—Ë«‰ª„πª√–‡∑»‰∑¬ ·≈–µ—«Õ¬à“ßøî≈å¡¬◊¥∑’Ë

®”Àπà“¬„πª√–‡∑»≠’ËªÿÉπ ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ‡°’Ë¬«

°—∫§«“¡ª≈Õ¥¿—¬¢Õßøî≈å¡¬◊¥∑’Ë„™â„πª√–‡∑»‰∑¬

·≈–‡ªìπ¢âÕ¡Ÿ≈ ”À√—∫æ‘®“√≥“§«“¡®”‡ªìπ„π°“√«‘®—¬

‡∫◊ÈÕß≈÷°µàÕ‰ª ·≈– (2) ‡æ◊ËÕ»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’°“√

 °—¥¥â«¬ rapid extraction test °—∫ ultrasonication

extraction

Õÿª°√≥å·≈–«‘∏’°“√

µ—«Õ¬à“ßøî≈å¡¬◊¥

µ—«Õ¬à“ßøî≈å¡¬◊¥∑’Ë„™â„πß“π«‘®—¬π’È ®”Àπà“¬∑—Ë«‰ª

„πª√–‡∑»‰∑¬ ∑’Ë®—¥À“¡“‰¥â¡’ 8 µ—«Õ¬à“ß ‰¥â·°à (1)

Best wrap (2) Clean wrap (3) Fresh wrap (4) Fit wrap

(5) Good wrap (6) M wrap (7) Riken wrap ·≈– (8)

Glad wrap ·≈–µ—«Õ¬à“ß∑’Ë´◊ÈÕ¡“®“°ª√–‡∑»≠’ËªÿÉπ 1

µ—«Õ¬à“ß §◊Õ Saran wrap

°“√«—¥§«“¡Àπ“·≈–°“√∑¥ Õ∫™π‘¥¢Õßæ≈“ µ‘°

°“√«—¥§«“¡Àπ“¢Õßµ—«Õ¬à“ßøî≈å¡ „™â‡§√◊ËÕß«—¥

§«“¡Àπ“ model 49-21 ¢Õß Testic Machine, Inc.

°“√∑¥ Õ∫‡∫◊ÈÕßµâπ‡æ◊ËÕÀ“™π‘¥¢Õßæ≈“ µ‘°

„™â«‘∏’ flame test ‚¥¬„™â≈«¥∑Õß·¥ß‡º“®π√âÕπ π”

¡“¢Ÿ¥·ºàπøî≈å¡ ·≈â«π”‰ª®àÕ∑’Ë ‡ª≈«‰øÕ’°§√—Èß

 —ß‡°µ°“√µ‘¥‰ø °≈‘Ëπ·≈– ’¢Õß‡ª≈«‰ø∑’Ë‡°‘¥¢÷Èπ

(Braun, 1995) ´÷Ëß®– “¡“√∂∫Õ°™π‘¥¢Õßæ≈“ µ‘°

‰¥âÕ¬à“ß§√à“« Ê ·≈–„™â‡ªìπ¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ ”À√—∫

°“√∑¥ Õ∫‚¥¬«‘∏’∑’Ë·¡àπ¬”µàÕ‰ª

°“√∑¥ Õ∫À“™π‘¥¢Õßæ≈“ µ‘°∑’Ë·¡àπ¬” „™â

«‘∏’°“√«—¥ ‡ª°µ√—¡ (spectrum) ¢Õßøî≈å¡¥â«¬‡§√◊ËÕß

fourier transform infra red spectrometer À√◊Õ FTIR

(Nicolet model Impact 410)

°“√»÷°…“À“ª√‘¡“≥ “√∑’Ë¡’·π«‚πâ¡∂à“¬‡∑ÕÕ°®“°

øî≈å¡¬◊¥‚¥¬°“√ °—¥

π”µ—«Õ¬à“ßøî≈å¡∑’Ë∑√“∫æ◊Èπ∑’Ë·≈–πÈ”Àπ—°Õ¬à“ß

≈–‡Õ’¬¥ µ—¥‡ªìπ™‘Èπ‡≈Á° Ê ¢π“¥ 1 × 5 ´¡. ∫√√®ÿ„π

¢«¥·°â«∑¥ Õ∫ ‡µ‘¡µ—«∑”≈–≈“¬ 50 ¡≈. ‚¥¬„™â

100% ethanol  ”À√—∫øî≈å¡¡’¢—È« ‰¥â·°à æÕ≈‘‰«π‘≈

§≈Õ‰√¥å (polyvinyl chloride, PVC) ·≈– æÕ≈‘‰«

π‘≈‘¥’π§≈Õ‰√¥å (polyvinylidene chloride, PVDC)

‡ªìπµâπ ·≈– iso-octane  ”À√—∫øî≈å¡‰¡à¡’¢—È«‰¥â·°à

æÕ≈‘‡Õ∑‘≈’π (polyethylene, PE) (Baner et al., 1994)

‰≈àÕ“°“»„π¢«¥ÕÕ°‚¥¬°“√æàπ°ä“´‰π‚µ√‡®π

ª√–¡“≥ 1 -2 π“∑’ ·≈â«ªî¥Ω“„Àâ·πàπ π‘∑∑—π∑’ π”

‰ª °—¥¥â«¬«‘∏’ rapid extraction test ‚¥¬°“√·™à„π

Õà“ßπÈ”√âÕπ∑’Ë 40°´ ‡«≈“ 24 ™—Ë«‚¡ß ·≈– °—¥¥â«¬«‘∏’

ultrasonication extraction ‚¥¬„™â ultrasonic bath

§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘ 40°´ ‡«≈“ 90 π“∑’ ·¬° “√≈–≈“¬

ÕÕ°¡“ π”‰ª√–‡À¬„Àâ·Àâß¿“¬„µâ ÿ≠≠“°“» ™—ËßπÈ”

Àπ—° “√∑’Ë °—¥‰¥â∑—ÈßÀ¡¥ °àÕππ”‰ª«‘‡§√“–ÀåÀ“

™π‘¥¢Õß “√‚¥¬„™â‡§√◊ËÕß proton nuclear magnetic

resonance À√◊Õ H-NMR (Advance 300 MHz model

DPX-300, Bruker, Switzerland) ‚¥¬„™â deuterated

chloroform (CDCl3) ‡ªìπµ—«∑”≈–≈“¬
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º≈·≈–«‘®“√≥å

°“√«—¥§«“¡Àπ“·≈–∑¥ Õ∫™π‘¥¢Õßæ≈“ µ‘°

øî≈å¡¬◊¥∑ÿ°µ—«Õ¬à“ß∑’Ëπ”¡“»÷°…“¡’§«“¡Àπ“

‡©≈’Ë¬‡∑à“°—π§◊Õ 0.01 ¡¡. À√◊Õ 10 ‰¡§√Õπ ´÷Ëß‡ªìπ

§«“¡Àπ“∑’Ëπ‘¬¡„™â°—π∑—Ë«‰ª ”À√—∫øî≈å¡¬◊¥ÀàÕÕ“À“√

‡π◊ËÕß®“°¡’§«“¡‡À¡“– ¡¥â“π°“√„™âß“π·≈–√“§“

®“°°“√ ”√«®øî≈å¡¬◊¥∑’Ë®”Àπà“¬∑—Ë«‰ª æ∫«à“

¡’ 3 µ—«Õ¬à“ß∑’Ë∫Õ°™π‘¥¢Õßæ≈“ µ‘° ‰¥â·°à Best wrap

·≈– Clean wrap √–∫ÿ«à“‡ªìπæÕ≈‘‡Õ∑‘≈’π™π‘¥§«“¡

Àπ“·πàπµË”‡™‘ß‡ âπµ√ß (linear low density polyethylene

À√◊Õ LLDPE) ·≈– Fit wrap √–∫ÿ«à“‡ªìπæÕ≈‘‰«π‘≈

§≈Õ‰√¥å (polyvinyl chloride À√◊Õ PVC) º≈®“°°“√

∑¥ Õ∫À“™π‘¥¢Õßæ≈“ µ‘°‚¥¬ flame test æ∫«à“

µ—«Õ¬à“ßøî≈å¡∑’Ë„Àâ‡ª≈«‰ø ’‡¢’¬«·≈–°≈‘Ëπ©ÿπ ´÷Ëß‡ªìπ

≈—°…≥–¢Õßøî≈å¡∑’Ë¡’§≈Õ‰√¥å„π‚¡‡≈°ÿ≈‰¥â·°à Fresh

wrap, Fit wrap, Good wrap, M wrap, Riken wrap,

Glad wrap, ·≈– Saran wrap  à«πøî≈å¡¬◊¥ Best wrap

·≈– Clean wrap „Àâ‡ª≈«‰ø ’‡À≈◊Õß®–¡’°≈‘Ëπ§≈â“¬

æ“√“øîπ ´÷Ëß‡ªìπ≈—°…≥–¢Õß PE ®÷ß§“¥§–‡π‰¥â«à“

øî≈å¡¬◊¥∑—Èß 2 µ—«Õ¬à“ßπ’È‡ªìπ LLDPE µ“¡∑’Ë√–∫ÿ‰«â

∫π©≈“°

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡¬◊¥ Best Wrap

·≈– Clean wrap ¡’§«“¡§≈â“¬§≈÷ß°—π (Figure 1)

·≈–· ¥ßøíß°å™—ππ—≈°√ÿäª¢Õß (-CH2-) ‡∑à“π—Èπ ‰¥â·°à

æ’°∑’Ë 2925 ± 10 cm-1 · ¥ß°“√¬◊¥Õ¬à“ß‰¡à ¡¡“µ√

¢Õß C-H „πÀ¡Ÿà (-CH2-) æ’°∑’Ë 2850 ± 10 cm-1 · ¥ß

°“√¬◊¥Õ¬à“ß ¡¡“µ√¢Õß C-H „πÀ¡Ÿà (-CH2-) æ’°∑’Ë

1465 ± 20 cm-1 · ¥ß°“√ßÕÕ¬à“ß‰¡à ¡¡“µ√¢Õß C-

H „πÀ¡Ÿà (-CH2-) ·≈–∑’Ë 750-700 cm-1 · ¥ß°“√‚§≈ß

¢ÕßÀ¡Ÿà (-CH2-) ‡¡◊ËÕ¡’ (-CH2-) µ—Èß·µà 4 À¡Ÿà¢÷Èπ‰ª ·≈–

‡¡◊ËÕµ√«® Õ∫°—∫ ‡ª°µ√—¡¡“µ√∞“π¢Õß PE æ∫«à“

¡’§«“¡ Õ¥§≈âÕß°—π¡“° · ¥ß«à“øî≈å¡¬◊¥∑—Èß 2

µ—«Õ¬à“ßπ’È‡ªìπæ≈“ µ‘° LLDPE µ√ßµ“¡∑’ËºŸâº≈‘µ√–∫ÿ

‰«â∫π©≈“°

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡¬◊¥ Fresh wrap,

Fit wrap, Good wrap, M wrap, ·≈– Riken wrap,

¡’≈—°…≥–§≈â“¬§≈÷ß°—π¡“° (Figure 2) ·≈–æ∫æ’°∑’Ë

 ”§—≠∑’Ë· ¥ßøíß°å™—ππ—≈°√ÿäª∑’Ëæ∫„π PVC ‰¥â·°à

æ’°„π™à«ß 640-600 cm-1 · ¥ß°“√¬◊¥¢Õßæ—π∏– C-Cl

æ’°∑’Ë 829 ·≈– 958 cm-1 · ¥ß°“√ßÕ·∫∫ Rocking

¢Õß (-CH2-) ∑’Ë 1259 cm-1 · ¥ß°“√ßÕ¢Õßæ—π∏– H-

C-Cl ∑’Ë 1336 cm-1 · ¥ß°“√ßÕ¢Õßæ—π∏– Cl--H-C ®÷ß

°≈à“«‰¥â«à“øî≈å¡¬◊¥∑—Èß 5 µ—«Õ¬à“ßº≈‘µ®“° PVC

Figure 1 Infra Red spectrum of stretch film “ Best wrap”.
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 ”À√—∫ Fresh wrap ¬—ßæ∫æ’°°“√¬◊¥¢ÕßÀ¡Ÿà

§“√å∫Õπ‘≈ (C=O) ¢Õß‡Õ ‡∑Õ√åª√–‡¿∑Õ–‚√¡“µ‘°∑’Ë

1723 cm-1 æ’°¢Õß C-O-C ∑’Ë 1267 ·≈– 1130 cm-1

·≈–æ’°¢ÕßÕ–‚√¡“µ‘° C ••  C ∑’Ë 1602 ·≈– 1577

cm-1  ‡ª°µ√—¡π’È· ¥ß«à“øî≈å¡¬◊¥ Fresh wrap πà“®–¡’

°“√‡µ‘¡ “√·µàß‡µ‘¡´÷Ëß à«π„À≠à‡ªìπæ≈“ µ‘‰´‡´Õ√å

ª√–‡¿∑Õ–‚√¡“µ‘°‡Õ ‡∑Õ√å  ”À√—∫øî≈å¡¬◊¥ PVC Õ’°

4 µ—«Õ¬à“ß æ∫«à“ ‡ª°µ√—¡· ¥ßøíß°å™—ππ—≈°√ÿäª¢Õß

C-O-C ·≈–§“√å∫Õπ‘≈ (C=O) ·µà‰¡àæ∫æ’°∑’Ë· ¥ß

«ß‡∫π´’π · ¥ß«à“øî≈å¡‡À≈à“π’Èπà“®–¡’°“√‡µ‘¡æ≈“ µ‘

‰´‡´Õ√åª√–‡¿∑·Õ≈‘·øµ‘°‡Õ ‡∑Õ√å

Õ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡¬◊¥ Glad wrap

·≈– Saran wrap (Figure 3) æ∫æ’°∑’Ë· ¥ß°“√¬◊¥

¢Õßæ—π∏– Cl-C-Cl ‰¥â·°à 451, 528, ·≈– 657 cm-1

·≈–æ’°∑’Ë· ¥ßÀ¡Ÿà (-CH2-) ¢Õß PVDC ‰¥â·°à 752,

881, 1070, 1362, ·≈– 1405 cm-1 ®÷ß°≈à“«‰¥â«à“øî≈å¡

¬◊¥ 2 µ—«Õ¬à“ßπ’È º≈‘µ®“° PVDC πÕ°®“°π’È¬—ßæ∫æ’°∑’Ë

1740 cm-1 ´÷Ëß· ¥ß°“√¬◊¥¢Õß§“√å∫Õπ‘≈ ·≈–æ’°„π

™à«ß 1300-1200 cm-1 ·≈– 1200-1100

cm-1 · ¥ß°“√¬◊¥¢Õß C-O-C ‰¡àæ∫æ’°∑’Ë· ¥ß«ß

‡∫π´’π øî≈å¡‡À≈à“π’È®÷ßÕ“®‡µ‘¡æ≈“ µ‘‰´‡´Õ√å

ª√–‡¿∑·Õ≈‘·øµ‘°‡Õ ‡∑Õ√å

°“√»÷°…“À“ª√‘¡“≥ “√∑’Ë¡’·π«‚πâ¡∂à“¬‡∑ÕÕ°®“°

øî≈å¡¬◊¥‚¥¬°“√ °—¥·≈–°“√»÷°…“‡ª√’¬∫‡∑’¬∫«‘∏’°“√

 °—¥

®“° Table 1 æ∫«à“øî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß¡’

% extract  Ÿß°«à“øî≈å¡ LLDPE ·≈– PVDC ‚¥¬‡©æ“–

Fresh wrap ¡’ % extract  Ÿß∑’Ë ÿ¥ ∂÷ß 27.50 ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫º≈¢Õß«‘∏’ °—¥∑—Èß 2 «‘∏’ æ∫«à“¡’§«“¡

·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠  ”À√—∫øî≈å¡ Best wrap ·≈–

Good wrap  à«πøî≈å¡µ—«Õ¬à“ßÕ◊Ëπ Ê º≈‰¡à·µ°µà“ß°—π

®÷ß¬—ß‰¡àÕ“® √ÿª‰¥â«à“ ultrasonication extraction

‡À¡“– ¡∑’Ë®–„™â„π°“√∑¥ Õ∫À“ª√‘¡“≥ “√∑’Ë¡’

·π«‚πâ¡∂à“¬‡∑®“°æ≈“ µ‘°∑’Ë —¡º— Õ“À“√ ¥—ßπ—Èπ®÷ß

§«√¡’°“√»÷°…“«‘®—¬‡æ‘Ë¡‡µ‘¡ ‡æ◊ËÕ‡ πÕ¢Õ°“√√—∫√Õß®“°

EU, FDA ·≈–Àπà«¬ß“πÕ◊ËπµàÕ‰ª

®“° Table 2 æ∫«à“ øî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß

¡’ª√‘¡“≥ “√∑’Ë °—¥‰¥â Ÿß‡°‘π°«à“¡“µ√∞“π∑’Ë EU

°”Àπ¥„Àâ Global Migration ¢Õßæ≈“ µ‘°∑’Ë —¡º— 

Figure 2 Infra Red spectrum of stretch film “ Good wrap”.



402 «. ‡°…µ√»“ µ√å («‘∑¬.) ªï∑’Ë 33 ©∫—∫∑’Ë 3

Õ“À“√¡’§à“‰¡à‡°‘π 10 mg/dm2  ”À√—∫øî≈å¡¬◊¥ LLDPE

·≈– PVDC ∑ÿ°µ—«Õ¬à“ß¡’§à“ª√‘¡“≥ “√∑’Ë °—¥‰¥âµË”

°«à“¡“µ√∞“π EU ‚¥¬‡©æ“– Clean wrap ¡’§à“ “√

∑’Ë °—¥‰¥âµË”∑’Ë ÿ¥§◊Õ 4.79 mg/dm2 ¥—ßπ—Èπ®÷ß§«√¡’°“√

∑¥ Õ∫‰¡‡°√™—π¢Õßøî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß „π

‡∫◊ÈÕß≈÷°µàÕ‰ª ‡æ◊ËÕ‡ªìπ¢âÕ¡Ÿ≈„π°“√ª√–‡¡‘π§«“¡

Table 1 Amounts of potential migrants extracted from different 9 stretch film samples by rapid

extraction test and ultrasonication extraction.

Sample Type of plastic % extract1 (w/w)

Rapid extraction test Ultrasonication extraction

Best wrap LLDPE 8.42a ± 0.7 6.56b ± 0.53

Clean wrap 4.54a ± 0.24 4.03a ± 0.53

Fresh wrap 27.5a ± 0.28 27.49a ± 0.72

Fit wrap 18.98a ± 1.05 17.02a ± 0.81

Good wrap PVC 21.65a ± 1.38 18.45b ± 1.59

M wrap 7.60a ± 1.02 18.01a ± 1.04

Riken wrap 17.20a ± 0.37 19.30a ± 0.46

Glad wrap PVDC 5.41a ± 0.16 4.97a ± 0.41

Saran wrap 3.95a ± 0.27 5.11a ± 0.50

1 Mean values within rows having the same superscript are not different (p<0.01)

Figure 3 Infra Red spectrum of stretch film “Saran wrap”.
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ª≈Õ¥¿—¬¢Õß°“√„™âøî≈å¡¥—ß°≈à“«ÀàÕÕ“À“√

°“√«‘‡§√“–ÀåÀ“™π‘¥¢Õß “√∑’Ë °—¥‰¥â¥â«¬ H-NMR

H-NMR  ‡ª°µ√—¡¢Õß “√∑’Ë °—¥‰¥â®“° Best

wrap ·≈– Clean wrap §≈â“¬§≈÷ß°—π¡“° æ∫ chemical

shift (δ) ∑’Ë ”§—≠§◊Õ 2.2 ppm · ¥ßÀ¡Ÿà (CH3-) ∑’ËµàÕ

°—∫§“√å∫Õπ‘≈ ·≈– 1.2 ppm · ¥ß‚ª√µ√Õπ„πÀ¡Ÿà (-

CH2-) (Figure 4) ¢âÕ¡Ÿ≈¥—ß°≈à“«· ¥ß«à“ “√∑’Ë °—¥‰¥â

®“°øî≈å¡¬◊¥ LLDPE ∑—Èß 2 µ—«Õ¬à“ßπ’È Õ“®‡ªìπ¡Õπ

Õ‡¡Õ√å·≈–‚Õ≈‘‚°‡¡Õ√å∑’Ë·µ°µ—«®“° “¬‚´àæÕ≈‘‡¡Õ√å

·≈–∫“ß à«π∂Ÿ°ÕÕ°´‘‰¥ å ®÷ßæ∫À¡Ÿà§“√å∫Õπ‘≈

 ”À√—∫øî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß ¬°‡«âπ Fresh

wrap æ∫«à“ ‡ª°µ√—¡¢Õß “√∑’Ë °—¥‰¥â¡’≈—°…≥–„°≈â

‡§’¬ß°—π ¥—ß· ¥ßµ—«Õ¬à“ß ‡ª°µ√—¡¢Õß Good wrap

„π Figure 5 æ∫«à“∑’Ë δ 3.7 ppm · ¥ß‚ª√µ√Õπ¢Õß

À¡Ÿà (CH3-) ∑’ËÕ¬Ÿà„π‡Õ ‡∑Õ√å (CH3-O-CO-R) ·≈– δ

1.2 ·≈– δ 0.8 ppm · ¥ß‚ª√µ√Õπ¢ÕßÀ¡Ÿà

(-CH2-) ·≈– (CH3-) µ“¡≈”¥—∫ ¢âÕ¡Ÿ≈¥—ß°≈à“«ª√–°Õ∫

°—∫º≈°“√«‘‡§√“–ÀåÕ‘πø√“‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡ (Fig-

ure 2) · ¥ß„Àâ‡ÀÁπ«à“‚§√ß √â“ß¢Õß “√∑’Ë °—¥‰¥âπ’È

 Õ¥§≈âÕß°—∫ “√ª√–°Õ∫‡Õ ‡∑Õ√åæ«° adipate ´÷Ëß

‡ªìπæ≈“ µ‘‰´‡´Õ√å∑’ËÕπÿ≠“µ„Àâ„™â°—∫ PVC ∑’Ë —¡º— 

°—∫Õ“À“√

°√≥’¢Õß Fresh wrap æ∫«à“ ‡ª°µ√—¡¡’≈—°…≥–

·µ°µà“ß°—π®“°øî≈å¡¬◊¥ PVC µ—«Õ¬à“ßÕ◊Ëπ∑’Ë°≈à“«¢â“ß

µâπ (Figure 6) æ∫«à“∑’Ë δ 7.58 ·≈– δ 7.38 ppm · ¥ß

‚ª√µ√Õπ„π«ß‡∫π´’π ·≈–∑’Ë δ 4.1 ppm · ¥ß‚ª√

µ√Õπ¢ÕßÀ¡Ÿà (CH2-) „π “√ª√–°Õ∫‡Õ ‡∑Õ√å ·≈–

‡¡◊ËÕπ”¢âÕ¡Ÿ≈¥—ß°≈à“«ª√–°Õ∫°—∫º≈°“√«‘‡§√“–Àå

Õ‘πø√“ ‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡·≈– ‡ª°µ√—¡

¡“µ√∞“π¢Õß “√ phthalate æ∫«à“ “√∑’Ë‰¥â®“° Fresh

wrap πà“®–‡ªìπ “√æ«° dibutyl phthalate (DBP)

´÷Ëß‡ªìπæ≈“ µ‘‰´‡´Õ√å∑’Ë„™â°—π∑—Ë«‰ª°—∫ PVC

‡¡◊ËÕ«‘‡§√“–Àå ‡ª°µ√—¡¢Õß “√∑’Ë °—¥‰¥â®“°

Saran wrap (Figure 7) æ∫«à“ δ 4.1 ppm · ¥ß

‚ª√µ√Õπ¢Õß (CH2-) „π “√‡Õ ‡∑Õ√å (-C-CH2-O-

CO-R) ∑’Ë δ 2.0 ppm · ¥ß‚ª√µ√Õπ¢Õß (-CH-) ∑’Ë

µàÕ°—∫§“√å∫Õπ (-C-CH-C-O-) ∑’Ë δ 1.5 ppm · ¥ß‚ª√

µ√Õπ¢Õß (-CH-) ∑’ËµàÕ°—∫§“√å∫Õπ (-C-CH-C-) ∑’Ë δ

1.4 ppm · ¥ß‚ª√µ√Õπ„πÀ¡Ÿà (CH2-) ¢Õß (-C-CH2-

Table 2 Amounts of potential migrants expressed as the EU global migration (mg/dm2).

Sample Global migration (mg/dm2)

Rapid extraction test Ultrasonication extraction

Best wrap 8.45 6.91

Clean wrap 4.79 4.04

Fresh wrap 41.56 39.49

Fit wrap 21.89 20.13

Good wrap 25.53 21.61

M wrap 20.99 22.41

Riken wrap 20.41 22.67

Glad wrap 9.81 9.18

Saran wrap 7.01 8.71
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Figure 4 H-NMR spectrum of extract from LLDPE stretch film “ Best wrap”.

Figure 5 H-NMR spectrum of extract from PVC stretch film “ Good wrap”.

C) ®“°¢âÕ¡Ÿ≈¥—ß°≈à“«ª√–°Õ∫°—∫º≈°“√«‘‡§√“–Àå

Õ‘πø√“ ‡√¥ ‡ª°µ√—¡¢Õßøî≈å¡·≈– ‡ª°µ√—¡

¡“µ√∞“π¢Õß “√ª√–‡¿∑ adipate ∑”„Àâ “¡“√∂

°≈à“«‰¥â«à“  “√∑’Ë °—¥‰¥â®“° Saran wrap π’È§«√®–‡ªìπ

dioctyl adipate (DOP) ´÷Ëß‡ªìπæ≈“ µ‘‰´‡´Õ√å∑’Ëπ‘¬¡

„™â¡“°°—∫øî≈å¡ PVDC ∑’Ë —¡º— Õ“À“√  à«π “√∑’Ë

 °—¥‰¥â®“° Glad wrap ¡’ ‡ª°µ√—¡ Õ¥§≈âÕß°—∫ adipate

 √ÿª

øî≈å¡¬◊¥ÀàÕÕ“À“√∑’Ë®”Àπà“¬∑—Ë«‰ª„πª√–‡∑»

‰∑¬ º≈‘µ®“°æ≈“ µ‘°·µ°µà“ß°—π ∑’Ëæ∫§◊Õ LLDPE,

PVC ·≈– PVDC °“√∑¥ Õ∫À“·π«‚πâ¡ “√∑’Ë

∂à“¬‡∑®“°øî≈å¡¬◊¥‰ª ŸàÕ“À“√∑’Ë —¡º— ‚¥¬°“√ °—¥¥â«¬
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Figure 6 H-NMR spectrum of extract from PVC stretch film “ Fresh wrap”.

Figure 7 H-NMR spectrum of extract from PVDC stretch film “ Saran wrap”.

ultrasonication extraction ¬—ßµâÕß¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡

Õ’°°àÕπ®–π”¡“°”Àπ¥‡ªìπ«‘∏’∑¥ Õ∫¡“µ√∞“πµàÕ‰ª

‡π◊ËÕß®“°º≈°“√ °—¥¬—ß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬

 ”§—≠°—∫º≈¢Õß«‘∏’ rapid extraction test

 “√ °—¥‰¥â®“°øî≈å¡¬◊¥ PVC ∑ÿ°µ—«Õ¬à“ß ¡’

§à“ Ÿß°«à“¡“µ√∞“π¢Õß EU  ”À√—∫ global migration

(10 mg/dm2) ‚¥¬‡©æ“– Fresh wrap ¡’§à“ extract

 Ÿß ÿ¥§◊Õ 41.56 mg/dm2 „π¢≥–∑’Ëøî≈å¡¬◊¥ LLDPE

·≈– PVDC ¡’§à“ extract µË”°«à“¡“µ√∞“π¢Õß EU

¥—ßπ—Èπ ®÷ß§«√¡’°“√»÷°…“·≈–∑¥ Õ∫‰¡‡°√™—π¢Õß

øî≈å¡¬◊¥ PVC µàÕ‰ª

®“°°“√»÷°…“«‘‡§√“–ÀåÀ“™π‘¥¢Õß “√∑’Ë °—¥
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‰¥â‚¥¬‡§√◊ËÕß H-NMR æ∫«à“ “√∑’Ë∂à“¬‡∑®“°øî≈å¡¬◊¥

LLDPE ‡ªìπ “√æ«°¡ÕπÕ‡¡Õ√å·≈–‚Õ≈‘‚°‡¡Õ√å ∑’Ë

·µ°µ—«®“° “¬‚ à́æÕ≈‘‡¡Õ√å ·≈–∫“ß à«π∂Ÿ°ÕÕ°´‘‰¥ å

 “√∑’Ë∂à“¬‡∑®“°øî≈å¡¬◊¥ PVC  à«π„À≠à‡ªìπæ≈“ µ‘

‰´‡´Õ√åæ«° adipate ¬°‡«âπ Fresh wrap ´÷Ëßæ∫«à“

‡ªìπæ≈“ µ‘‰´‡´Õ√åæ«° phthalate  ”À√—∫øî≈å¡¬◊¥

PVDC æ∫«à“ “√∑’Ë∂à“¬‡∑ÕÕ°¡“‡ªìπæ≈“ µ‘‰´‡´Õ√å

æ«° adipate

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ∂“∫—π«‘®—¬·≈–æ—≤π“

·Ààß¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å ∑’Ë π—∫ πÿπ∑ÿπ«‘®—¬

√».¥√.‚°»—≈¬å §Ÿ ”√“≠ ∑’Ë„Àâ§”ª√÷°…“·π–π”‡°’Ë¬«

°—∫°“√«‘‡§√“–Àå ‡ª°µ√—¡ FTIR ·≈– H-NMR »Ÿπ¬å

‡∑§‚π‚≈¬’‚≈À–·≈–«— ¥ÿ·Ààß™“µ‘ (MTEC) ·≈–

§≥–«‘∑¬“»“ µ√å  ∂“∫—π‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“

‡®â“§ÿ≥∑À“√≈“¥°√–∫—ß ∑’ËÕπÿ‡§√“–Àå„™â‡§√◊ËÕß NMR

·≈–§≥–‡∑§‚π‚≈¬’Õÿµ “À°√√¡ ¡À“«‘∑¬“≈—¬»‘≈ª“°√

∑’ËÕπÿ‡§√“–Àå„Àâ„™â‡§√◊ËÕß FTIR
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