
117

π‘æπ∏åµâπ©∫—∫ « °√¡«‘∑¬ æ 2547; 46 (3) : 117-127

  °“√æ—≤π“«‘∏’«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ

¢«—≠µ“ °—ß«“≈™‘√∏“¥“  ·≈–«’√–æ√ ·®à¡»√’

 ”π—°§ÿ≥¿“æ·≈–§«“¡ª≈Õ¥¿—¬Õ“À“√ °√¡«‘∑¬“»“ µ√å°“√·æ∑¬å ∂ππµ‘«“ππ∑å ππ∑∫ÿ√’ 11000

∫∑§—¥¬àÕ °“√µ√«®«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„π‡§√◊ËÕß¥◊Ë¡π—Èπ ‡¥‘¡„™â«‘∏’ ‡ª§‚µ√‚ø‚µ‡¡µ√’ ÷́Ëß„π¢—ÈπµÕπ

°“√‡µ√’¬¡µ—«Õ¬à“ß„™â«‘∏’°“√ °—¥¥â«¬Õ’‡∑Õ√å ”À√—∫°√¥‡∫π‚´Õ‘° ·≈–‚¥¬°“√°≈—Ëπ ”À√—∫°√¥´Õ√å∫‘° ¢—ÈπµÕπ‡À≈à“π’È

¬ÿàß¬“°·≈–„™â‡«≈“π“π ∑—Èß¬—ß„™â “√‡§¡’∑’ËÕ“®‡ªìπÕ—πµ√“¬µàÕºŸâ«‘‡§√“–Àå ºŸâ«‘®—¬®÷ß‰¥â∑”°“√»÷°…“«‘∏’«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°„π‡§√◊ËÕß¥◊Ë¡πÈ”º≈‰¡â‡¢â¡¢âπ ‡æ◊ËÕ„Àâ “¡“√∂«‘‡§√“–Àå∑—Èß™π‘¥·≈–ª√‘¡“≥¢Õß°√¥∑—Èß Õß‰¥â„π‡«≈“‡¥’¬«°—π

°“√»÷°…“«‘∏’«‘‡§√“–Àåª√–°Õ∫¥â«¬°“√‡µ√’¬¡µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’‰¥Õ‰≈´’ ·≈â«µ√«®«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥ “√

¥â«¬‡∑§π‘§ High Performance Liquid Chromatography (HPLC) ∑’Ë§«“¡¬“«§≈◊Ëπ 235 π“‚π‡¡µ√ ·≈–∑¥ Õ∫

§«“¡·¡àπ¢Õß«‘∏’«‘‡§√“–Àå º≈°“√»÷°…“æ∫«à“ ™à«ß°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°¡’§«“¡‡ªìπ‡ âπµ√ß·≈–æ‘ —¬

(linearity and range) ∑’Ë§«“¡‡¢â¡¢âπ 20 - 300 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ (r2 = 0.9995 ·≈– 0.9998) ¢’¥®”°—¥¢Õß

°“√µ√«®æ∫ (LOD) ·≈–¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥ (LOQ) ¢Õß∑—Èß°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ

¡’§à“ 5 ·≈– 20 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡µ“¡≈”¥—∫ ‡ªÕ√å‡ Á́πµå¢Õß°“√§◊π°≈—∫·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (% Recovery ± SD)

°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ 100, 200 ·≈– 300 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ¡’§à“√–À«à“ß

95.8 ± 1.0 ∂÷ß 100.3 ± 4.5 ·≈– 93.8 ± 5.1 ∂÷ß 96.8 ± 1.1 ‡ªÕ√å‡ Á́πµå§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π —¡æ—∑∏å (% RSD) ¡’§à“

1.1 - 4.4 ·≈– 1.5 - 5.3 µ“¡≈”¥—∫ πÕ°®“°π—Èπ«‘∏’π’È¬—ß‰¡à∂Ÿ°√∫°«π®“° “√Õ◊Ëπ Ê ‡™àπ «‘µ“¡‘π∫’ 6 «‘µ“¡‘π´’ Õ– ’́´—≈‡ø¡-

‡§ ́ —§§“√‘π °√¥ ‘́µ√‘° ·Õ ª“‡∑¡ ·≈–·§ø‡øÕ’π  ‡¡◊ËÕπ”«‘∏’¥—ß°≈à“«¡“„™â„π°“√«‘‡§√“–Àåµ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡™π‘¥Õ◊Ëπ Ê Õ’°

6 ™π‘¥ æ∫«à“  “¡“√∂µ√«® Õ∫°√¥∑—Èß Õß™π‘¥‰¥âº≈¥’ ¥—ßπ—Èπ «‘∏’∑’Ëæ—≤π“¢÷Èππ’È®÷ß‡À¡“– ¡∑’Ë®–„™â„πß“π∫√‘°“√«‘‡§√“–Àå

‰¥â√«¥‡√Á« àßº≈„Àâß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ

∫∑π”

„π°“√º≈‘µ‡§√◊ËÕß¥◊Ë¡‰¡à«à“®–‡ªìππÈ”º≈‰¡â

πÈ”À«“π πÈ”À«“πÕ—¥·°ä  ‡§√◊ËÕß¥◊Ë¡º ¡·§ø‡øÕ’π

·≈–‡§√◊ËÕß¥◊Ë¡æ◊™º—° ºŸâº≈‘µπ‘¬¡„™â«—µ∂ÿ°—π‡ ’¬‡æ◊ËÕ

¬—∫¬—Èß°“√‡®√‘≠‡µ‘∫‚µ¢Õß¬’ µå √“ ·≈–‡™◊ÈÕ®ÿ≈‘π∑√’¬å

∑”„Àâ “¡“√∂‡°Á∫√—°…“‡§√◊ËÕß¥◊Ë¡‰¥âπ“π‰¡à‡ ’¬ßà“¬

¥—ßπ—Èπ ‡æ◊ËÕ§«“¡ª≈Õ¥¿—¬¢ÕßºŸâ∫√‘‚¿§  “√∑’Ë„™â

‡ªìπ«—µ∂ÿ°—π‡ ’¬µâÕß‰¡à‡ªìπ “√∑’Ë¡’§«“¡‡ªìπæ‘…µàÕ

√à“ß°“¬ ¡’§«“¡§ßµ—«·≈–‰¡à∑”ªØ‘°‘√‘¬“°—∫‡§√◊ËÕß¥◊Ë¡

‰¡à∑”„Àâ°≈‘ËπÀ√◊Õ√ ™“µ‘‡ª≈’Ë¬π·ª≈ß‰ª  «—µ∂ÿ°—π‡ ’¬

∑’Ëπ‘¬¡„™â°—πÕ¬à“ß·æ√àÀ≈“¬ ‰¥â·°à °√¥‡∫π‚´Õ‘°

°√¥´Õ√å∫‘° ·≈–‡°≈◊Õ¢Õß°√¥∑—Èß Õß(1, 2) ‚¥¬ª°µ‘

°√¥‡∫π‚´Õ‘°æ∫‰¥âµ“¡∏√√¡™“µ‘„πº≈‰¡â ‡™àπ

·§√π‡∫Õ√å√’Ë ≈Ÿ°æ√ÿπ ´‘ππ“¡Õπ ·≈–°“πæ≈Ÿ °√¥

‡∫π‚´Õ‘°¡’§ÿ≥ ¡∫—µ‘„π°“√∑”≈“¬¬’ µå·≈–·∫§∑’-

‡√’¬‰¥â¥’°«à“√“„π™à«ß§«“¡‡ªìπ°√¥‡∫  2.5 - 4.0

®÷ßπ‘¬¡„™â°√¥π’È§Ÿà°—∫°√¥´Õ√å∫‘°À√◊Õæ“√“‡∫π„π

Õ“À“√∑’Ë¡’§«“¡‡ªìπ°√¥ ‡™àπ πÈ”º≈‰¡â ‡§√◊ËÕß¥◊Ë¡

§“√å∫Õ‡πµ·≈–Õ“À“√À¡—°¥Õß √–¥—∫∑’Ëπ‘¬¡„™âÕ¬Ÿà

„π™à«ß√âÕ¬≈– 0.05 - 0.1 ‚¥¬πÈ”Àπ—° „π°“√∫√‘‚¿§

°√¥‡∫π‚´Õ‘° À“°‰¥â√—∫„πª√‘¡“≥πâÕ¬√à“ß°“¬

Accepted for publication, 23 April 2004

1. °“√æ—≤π“«‘∏’ (117-127) 24/9/04, 5:01 PM117



118

Method for Determination of Benzoic Acid Kvanta  Kwangvanshiratada and Veeraporn  Jamsri

®– “¡“√∂°”®—¥ÕÕ°‰ª‰¥â®÷ß∑”„Àâ‰¡à‡°‘¥°“√ – ¡

¢Õß°√¥π’È„π√à“ß°“¬(1) °√¥´Õ√å∫‘°‡ªìπ monocar-

boxylic fatty acid ™π‘¥Àπ÷Ëß∑’Ëπ‘¬¡„™â‡ªìπ«—µ∂ÿ

°—π‡ ’¬„π√Ÿª¢Õß‡°≈◊Õ‚´‡¥’¬¡·≈–‚æ·∑ ‡ ’́¬¡„π

ª√‘¡“≥‰¡à‡°‘π√âÕ¬≈– 0.02 ‚¥¬πÈ”Àπ—° °√¥

´Õ√å∫‘°®–¡’ª√– ‘∑∏‘¿“æ¥’„π°“√¬—∫¬—Èß°“√‡®√‘≠

‡µ‘∫‚µ¢Õß¬’ µå·≈–√“„π™à«ß§«“¡‡ªìπ°√¥‡∫ 

6.0 - 6.5 ‚¥¬π‘¬¡„™â„πÕ“À“√À≈“¬ª√–‡¿∑ ‡™àπ

‡π¬·¢Áß ‡À≈â“‰«πå Õ“À“√À¡—°¥Õß ·≈–πÈ”º≈‰¡â  °√¥

´Õ√å∫‘°π’È “¡“√∂∂Ÿ°°”®—¥ÕÕ°®“°√à“ß°“¬‚¥¬

°√–∫«π°“√ metabolism „π≈—°…≥–§≈â“¬°—∫°√¥

‰¢¡—π®÷ß¡’§«“¡‡ªìπæ‘…µË”‹(1)  Õ¬à“ß‰√°Áµ“¡ À“°„™â

«—µ∂ÿ°—π‡ ’¬„πª√‘¡“≥∑’Ë‡°‘π‡°≥±å°”Àπ¥µ“¡ª√–°“»

°√–∑√«ß “∏“√≥ ÿ¢©∫—∫∑’Ë 214 (æ.». 2543)

´÷Ëß°”Àπ¥§à“ª√‘¡“≥°“√„™â«—µ∂ÿ°—π‡ ’¬™π‘¥„¥

™π‘¥Àπ÷ËßÀ√◊Õ Õß™π‘¥√«¡°—πµâÕß‰¡à‡°‘π 200

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡(3) °√¥‡∫π‚´Õ‘°Õ“®®–‡°‘¥

§«“¡‡ªìπæ‘…°—∫ºŸâ∫√‘‚¿§‰¥â‚¥¬®–∑”„Àâ‡°‘¥°“√

√–§“¬‡§◊ÕßµàÕº‘«Àπ—ß µ“ ·≈–‡¬◊ËÕ∫ÿ À“°‰¥â√—∫„π

ª√‘¡“≥ Ÿß®–¡’Õ“°“√§≈◊Ëπ‰ â Õ“‡®’¬π ª«¥∑âÕß

·≈–∑âÕß‡ ’¬‰¥â ¥—ßπ—Èπ °“√«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß

«—µ∂ÿ°—π‡ ’¬„π‡§√◊ËÕß¥◊Ë¡‡æ◊ËÕ‡ΩÑ“√–«—ß§«“¡ª≈Õ¥¿—¬

¢ÕßºŸâ∫√‘‚¿§ ®÷ßπ—∫«à“¡’§«“¡ ”§—≠

·µà‡¥‘¡°“√«‘‡§√“–Àåª√‘¡“≥¢Õß«—µ∂ÿ°—π‡ ’¬

„π‡§√◊ËÕß¥◊Ë¡®–„™â«‘∏’ ‡ª°‚µ√‚ø√‚µ‡¡µ√’(4) ́ ÷Ëß«‘∏’π’È

¡’¢—ÈπµÕπ°“√‡µ√’¬¡µ—«Õ¬à“ß·≈–°“√∑”„Àâ∫√‘ ÿ∑∏‘Ï

¬ÿàß¬“°·≈–„™â‡«≈“π“π Õ’°∑—Èß “√‡§¡’∑’Ë„™â§◊ÕÕ’‡∑Õ√å

‡ªìπµ—« °—¥Õ“®®–¡’º≈°√–∑∫µàÕ ÿ¢¿“æ¢Õß

ºŸâ«‘‡§√“–Àå´÷ËßµâÕßªØ‘∫—µ‘ß“π‡ªìπª√–®” ºŸâ«‘®—¬®÷ß

¡’«—µ∂ÿª√– ß§å∑’Ë®–æ—≤π“«‘∏’«‘‡§√“–Àå«—µ∂ÿ°—π‡ ’¬

(°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°) ‚¥¬π”«‘∏’‡µ√’¬¡

µ—«Õ¬à“ß §◊Õ «‘∏’‰¥Õ‰≈´’ ¢Õß«‘∏’«‘‡§√“–Àåª√‘¡“≥

°√¥‡∫π‚´Õ‘° ·Õ ª“‡∑¡ ·≈–·§ø‡øÕ’π„ππÈ”

Õ—¥≈¡  πÈ”º≈‰¡â ·≈–‡§√◊ËÕß¥◊Ë¡æ◊™º—°(5) ¡“„™â√à«¡

°—∫«‘∏’ HPLC ́ ÷Ëß„™â„π°“√µ√«®«‘‡§√“–Àå«—µ∂ÿ°—π‡ ’¬

„πº≈‰¡â·ª√√Ÿª(6) ¡“»÷°…“ª√—∫„™â‡¢â“¥â«¬°—π·≈–

∑¥ Õ∫§«“¡·¡àπ¢Õß«‘∏’¥—ß°≈à“« ‡æ◊ËÕπ”‰ª„™â„π

°“√«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°

„πµ—«Õ¬à“ß™π‘¥‡¥’¬«°—π‰¥â‚¥¬‰¡à∂Ÿ°√∫°«π ∑—Èß

 “¡“√∂π”«‘∏’∑’Ë»÷°…“π’Èµ√«®«‘‡§√“–Àå«—µ∂ÿ°—π‡ ’¬

„π‡§√◊ËÕß¥◊Ë¡µà“ß Ê ‡æ◊ËÕ¢¬“¬¢Õ∫¢à“¬¢Õßß“π

Õ—π®– àßº≈„Àâß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§¡’ª√– ‘∑∏‘¿“æ

¡“°¢÷Èπ

«— ¥ÿ·≈–«‘∏’°“√

‡§√◊ËÕß¡◊Õ·≈–Õÿª°√≥å

Thermo separation products isocratic high

performance liquid chromatography system consists
of solvent delivery system Model CM 3200,

variable UV-VIS detector Model SM 3200,
injector Rheodyne 7125 with 20 µl loop,
PC-Pentium III Compaq Deskpro with monitor

Compaq V-500 and printer Lexmark Optra
LX-300

Ultra sonic bath

Cellulose membrane (Cellu Sep regenerated
cellulose tubular membrane, flat width 45 mm,
wall thickness 20 µm MW. 12,000 - 14,000)

Clarification kits for solvent and sample
filtration. Membrane filter for solvent and sample
(Nylon 66 membrane, Alltech) pore size 0.45

µm, diameter 47 and 13 mm

 ¿“«–‡§√◊ËÕß¡◊Õ

Column : BDS Hypersil C 18 (4.6 Ó 250
mm, 5 µm) Thermo Quest, attached with guard
column

Mobile phase 0.01 M NH
4
OAc : MeOH

ratio 60 : 40, flow rate : 1.2 ml/min
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«‘∏’«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ ¢«—≠µ“  °—ß«“≈™‘√∏“¥“ ·≈–«’√–æ√  ·®à¡»√’

Detector : UV 235 nm, range 0.01 AUFS

Injection volume : 20 µl

Chart speed : 0.5 cm/min

Calculation type : standard and base on area

 “√¡“µ√∞“π ·≈– “√‡§¡’

Standard benzoic acid, purity 99.8% ·≈–

sorbic acid, purity 99.3% (Sigma Chemical

Company)

Methanol (MeOH) for HPLC (Merck),

sodium chloride (NaCl) AR grade, 85% phosphoric

acid (H
3
PO

4
),  ammonium acetate (NH

4
OAc) AR

grade and acetic acid (CH
3
COOH) AR grade,

ammonium dihydrogen phosphate (NH
4
H

2
PO

4
)

AR grade

«‘∏’‡µ√’¬¡ “√≈–≈“¬¡“µ√∞“π

- Stock standard solution ¢Õß°√¥‡∫π-

‚´Õ‘°·≈–°√¥´Õ√å∫‘°§«“¡‡¢â¡¢âπ™π‘¥≈– 500

‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√  ‡µ√’¬¡‚¥¬™—Ëß “√¡“µ√∞“π

°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°™π‘¥≈–  0.025  °√—¡

≈–≈“¬„π 40% methanol ª√—∫ª√‘¡“µ√¥â«¬

πÈ”°≈—Ëπ‡ªìπ 50 ¡‘≈≈‘≈‘µ√  „π volumetric flask

- Standard solution ¢Õß°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°§«“¡‡¢â¡¢âπ™π‘¥≈–  2, 5, 10, 20,

40 ·≈– 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕ„™â„π°“√

 √â“ß°√“ø¡“µ√∞“π ”À√—∫À“ª√‘¡“≥°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°  ‡µ√’¬¡‚¥¬ªî‡ªµ  standard  stock

solution 0.1, 0.25, 0.5, 1.0, 2.0 ·≈– 2.5

¡‘≈≈‘≈‘µ√ ≈ß„π volumetric flask ª√—∫ª√‘¡“µ√¥â«¬

πÈ”°≈—Ëπ‡ªìπ 25 ¡‘≈≈‘≈‘µ√

- Standard solution ¢Õß°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°§«“¡‡¢â¡¢âπ™π‘¥≈– 100 ‰¡‚§√-

°√—¡µàÕ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕ„™â„π°“√∑¥ Õ∫¢’¥®”°—¥

¢Õß°“√µ√«®æ∫ Limit of detection (LOD) ·≈–

¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥ Limit of quantita-

tion (LOQ) °“√∑” LOD ·≈– LOQ ‡µ√’¬¡‚¥¬

ªî‡ªµ 10 ¡‘≈≈‘≈‘µ√¢Õß stock standard solution

≈ß„π volumetric flask ·≈â«ª√—∫ª√‘¡“µ√¥â«¬

πÈ”°≈—Ëπ„Àâ§√∫ 50 ¡‘≈≈‘≈‘µ√

«‘∏’‡µ√’¬¡ mobile phase

1. 0.01 M NH
4
OAc : MeOH = 60 : 40

™—Ëß NH
4
OAc 0.8 °√—¡ ≈–≈“¬„ππÈ”°≈—Ëπ

800  ¡‘≈≈‘≈‘µ√  ª√—∫ pH ‡ªìπ 4.5 - 4.6 ¥â«¬  acetic

acid  ª√—∫ª√‘¡“µ√„Àâ‰¥â  1  ≈‘µ√  „π  volumetric flask

µ«ß “√≈–≈“¬π’È¡“  300  ¡‘≈≈‘≈‘µ√  ‡∑„ à„π  cylinder

∑’Ë¡’§«“¡®ÿ 500 ¡‘≈≈‘≈‘µ√  ·≈â«‡µ‘¡  methanol  200

¡‘≈≈‘≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π °√Õßºà“π clarification

kits ´÷Ëß¡’ membrane filter ¢π“¥ 0.45 ‰¡‚§√‡¡µ√

‡ âπºà“»Ÿπ¬å°≈“ß 47 ¡‘≈≈‘‡¡µ√ ·≈â«‰≈à·°ä „π

 “√≈–≈“¬º ¡π’È‚¥¬„™â  Ultra sonic bath

2. 0.1 M  NH
4
H

2
PO

4
  :  MeOH =  97.5 : 2.5

™—Ëß NH
4
H

2
PO

4
 11.5 °√—¡ ≈–≈“¬πÈ”°≈—Ëπ

ª√—∫ª√‘¡“µ√‡ªìπ 1 ≈‘µ√ „π volumetric flask

µ«ß “√≈–≈“¬π’È¡“ 487.5 ¡‘≈≈‘≈‘µ√  º ¡°—∫  MeOH

12.5 ¡‘≈≈‘≈‘µ√ ‡¢¬à“„Àâ‡¢â“°—π  °√Õßºà“π  clarifica-

tion kits ÷́Ëß¡’ membrane filter ¢π“¥ 0.45

‰¡‚§√‡¡µ√  ‡ âπºà“»Ÿπ¬å°≈“ß 47 ¡‘≈≈‘‡¡µ√

«‘∏’‡µ√’¬¡ Dialysis solution

Inner solution : ™—Ëß  NaCl  100  °√—¡  ≈–≈“¬

¥â«¬πÈ”°≈—Ëπ≈ß„π  volumetric flask ¢π“¥ 1 ≈‘µ√

‡µ‘¡ 85% H
3
PO

4
 11.8 °√—¡ ª√—∫ª√‘¡“µ√¥â«¬πÈ”

°≈—Ëπ„Àâ‰¥â  1 ≈‘µ√

Outer solution : ™—Ëß 85% H
3
PO

4
 11.8

°√—¡ ‡®◊Õ®“ß¥â«¬πÈ”°≈—Ëπ ≈ß„π volumetric flask

¢π“¥ 1 ≈‘µ√ ª√—∫ª√‘¡“µ√¥â«¬πÈ”°≈—Ëπ„Àâ‰¥â  1  ≈‘µ√
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µ—«Õ¬à“ß∑’Ë„™â∑¥ Õ∫

1. πÈ”º≈‰¡â‡¢â¡¢âπ∑’Ë‰¡à¡’«—µ∂ÿ°—π‡ ’¬ (°√¥

‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°)

2. ‡¡◊ËÕ‰¥â«‘∏’«‘‡§√“–Àå∑’Ë‡À¡“– ¡·≈â« ®÷ß

π”¡“∑¥≈Õß„™â°—∫µ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡™π‘¥Õ◊ËπÊ 6

™π‘¥ §◊Õ ‡§√◊ËÕß¥◊Ë¡æ◊™º—° ‡§√◊ËÕß¥◊Ë¡√ º≈‰¡âº ¡

π¡‡ª√’È¬« ‡§√◊ËÕß¥◊Ë¡º ¡·§ø‡øÕ’π πÈ”º≈‰¡â

πÈ”À«“π‡¢â¡¢âπ  ·≈–πÈ”Õ—¥≈¡

°“√æ—≤π“«‘∏’«‘‡§√“–Àå

‡µ√’¬¡µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï „™â«‘∏’‰¥Õ‰≈´’ 

·≈–©’¥‡¢â“‡§√◊ËÕß HPLC ÷́Ëß„™â§Õ≈—¡πå C18 ‚¥¬

µ—¥·ºàπ‡´≈≈Ÿ‚≈ ‡¡¡‡∫√π„Àâ¡’§«“¡¬“« 15 - 20

‡´πµ‘‡¡µ√ ·™à„ππÈ” ¡—¥ª≈“¬Àπ÷Ëß„Àâ‡ªìπ∂ÿß ™—Ëß

µ—«Õ¬à“ß 20 °√—¡ „ à„π∂ÿß ‡µ‘¡ inner solution 20

¡‘≈≈‘≈‘µ√ √—¥ª“°∂ÿß¥â«¬‡ âπ¬“ß„Àâ·πàπ‡¢¬à“„Àâ

‡¢â“°—π „ à≈ß„π°√–∫Õ°µ«ß  ¢π“¥  250  ¡‘≈≈‘≈‘µ√

‡µ‘¡ outer solution ®π‰¥â 190 ¡‘≈≈‘≈‘µ√ ªî¥ª“°

°√–∫Õ°µ«ß¥â«¬æ“√“øîπ ∑‘Èß§â“ß§◊π ·≈â«ª√—∫

ª√‘¡“µ√¥â«¬ outer  solution ®π§√∫ 200 ¡‘≈≈‘≈‘µ√

‡¢¬à“ π”‡¡¡‡∫√π∑’Ë„ àµ—«Õ¬à“ß∑‘Èß ‡¢¬à“Õ’°§√—Èß

°√Õßºà“π°√–¥“…°√Õß  ¢π“¥ 0.45 ‰¡‚§√‡¡µ√

‡ âπºà“»Ÿπ¬å°≈“ß¢π“¥ 13 ¡‘≈≈‘‡¡µ√ ¥â«¬  clarifi-

cation kits ≈ß„π¢«¥ vial ‰¥âµ—«Õ¬à“ß∑’Ë¡’§«“¡

‡¢â¡¢âπÕ¬Ÿà„π™à«ß 5 - 50 ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√

π”‰ª©’¥‡¢â“‡§√◊ËÕß HPLC µ—«Õ¬à“ß≈– 20 ‰¡‚§√≈‘µ√

°“√∑¥ Õ∫§«“¡„™â‰¥â¢Õß«‘∏’

°“√ √â“ß°√“ø¡“µ√∞“π

©’¥ “√≈–≈“¬¡“µ√∞“π§«“¡‡¢â¡¢âπ  2, 5,

10, 20, 40 ·≈– 50  ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√  ª√‘¡“µ√

20 ‰¡‚§√≈‘µ√ ‡¢â“‡§√◊ËÕß HPLC «—¥æ◊Èπ∑’Ë„µâæ’§

(peak area)  √â“ß°√“ø¡“µ√∞“π√–À«à“ß§«“¡

‡¢â¡¢âπ¢Õß “√≈–≈“¬¡“µ√∞“π°√¥‡∫π‚´Õ‘°·≈–

°√¥´Õ√å∫‘°°—∫æ◊Èπ∑’Ë„µâæ’§¢Õß “√¥—ß°≈à“«·µà≈–™π‘¥

·≈–§”π«≥§à“ —¡ª√– ‘∑∏‘Ï°“√µ—¥ ‘π„® (Coefficient

of  determination : r2)

°“√∑¥ Õ∫§«“¡‡ªìπ‡ âπµ√ß·≈–æ‘ —¬ (Linearity

and Range)

ªî‡ªµ “√≈–≈“¬¡“µ√∞“πº ¡√–À«à“ß

°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°®“° stock standard

solution 500  ‰¡‚§√°√—¡µàÕ¡‘≈≈‘≈‘µ√ ¡“  0.2, 0.8,

2.0, 4.0, 8.0 ·≈– 12 ¡‘≈≈‘≈‘µ√ ≈ß„πµ—«Õ¬à“ß∑’Ë

‰¡à¡’«—µ∂ÿ°—π‡ ’¬ 20 °√—¡ „Àâ¡’§«“¡‡¢â¡¢âπ  5, 20,

50, 100, 200 ·≈– 300 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

∑”µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ïµ“¡«‘∏’‰¥Õ‰≈´’  °√Õß  ·≈â«

π”‰ª©’¥‡¢â“‡§√◊ËÕß  HPLC  ∑”°“√∑¥ Õ∫ 7 È́”

„π·µà≈–§«“¡‡¢â¡¢âπ¢Õß«—µ∂ÿ°—π‡ ’¬∑—Èß Õß™π‘¥

·≈– √â“ß°√“ø√–À«à“ß§«“¡‡¢â¡¢âπ°—∫æ◊Èπ∑’Ë„µâæ’§

¢Õß “√·µà≈–™π‘¥

°“√∑¥ Õ∫§«“¡·¡àπ (Accuracy) ·≈–§«“¡

‡∑’Ë¬ß (Precision)

ªî‡ªµ “√≈–≈“¬º ¡¢Õß°√¥‡∫π‚´Õ‘°·≈–

´Õ√å∫‘° ®“° stock standard solution 500  ‰¡‚§√-

°√—¡µàÕ¡‘≈≈‘≈‘µ√  4.0, 8.0  ·≈– 12.0  ¡‘≈≈‘≈‘µ√

≈ß„πµ—«Õ¬à“ß„Àâ¡’§«“¡‡¢â¡¢âπ 100, 200 ·≈– 300

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ∑”µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬«‘∏’

‰¥Õ‰≈ ’́ ·≈–«‘‡§√“–ÀåÀ“ª√‘¡“≥¢Õß«—µ∂ÿ°—π‡ ’¬

∑—Èß 2 ™π‘¥ ∑¥ Õ∫ 7 È́” §”π«≥À“§à“§«“¡·¡àπ

(Accuracy) „π√Ÿª¢Õß°“√À“‡ªÕ√å‡´Áπµå°“√°≈—∫§◊π

(% Recovery)  ´÷Ëß “¡“√∂§”π«≥‰¥â¥—ßπ’È

      ª√‘¡“≥ “√∑’Ë‰¥â®“°°“√«‘‡§√“–Àå Ó 100

           ª√‘¡“≥ “√∑’Ë‡µ‘¡®√‘ß
% Recovery =
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«‘∏’«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ ¢«—≠µ“  °—ß«“≈™‘√∏“¥“ ·≈–«’√–æ√  ·®à¡»√’

 ”À√—∫°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß (Precision)

√“¬ß“πº≈„π√Ÿª¢Õß‡ªÕ√å‡ Á́πµå§à“‡∫’Ë¬ß‡∫π¡“µ√-

∞“π —¡æ—∑∏å (Relative Standard Deviation,

% RSD) ÷́Ëß§”π«≥‰¥â¥—ßπ’È

°√¥´Õ√å∫‘°„π‡§√◊ËÕß¥◊Ë¡™π‘¥Õ◊ËπÊ  Õ’° 6 ™π‘¥  §◊Õ

πÈ”À«“π‡¢â¡¢âπ πÈ”º≈‰¡â πÈ”Õ—¥≈¡ ‡§√◊ËÕß¥◊Ë¡

æ◊™º—° ‡§√◊ËÕß¥◊Ë¡º ¡·§ø‡øÕ’π ·≈–‡§√◊ËÕß¥◊Ë¡√ 

º≈‰¡âº ¡π¡‡ª√’È¬« ‚¥¬°“√‡µ‘¡ “√≈–≈“¬

¡“µ√∞“πº ¡¢Õß°√¥∑—Èß Õß™π‘¥ ≈ß„πµ—«Õ¬à“ß

‡§√◊ËÕß¥◊Ë¡ª√–‡¿∑µà“ßÊ „Àâ¡’§«“¡‡¢â¡¢âπ 100

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ∑”µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’

‰¥Õ‰≈´’  °√Õß ·≈â«©’¥‡¢â“‡§√◊ËÕß HPLC ∑¥ Õ∫

5 ´È” À“ª√‘¡“≥¢Õß “√∑—Èß Õß®“°°√“ø¡“µ√∞“π

·≈â«À“§à“·¡àπ¢Õß«‘∏’«‘‡§√“–Àå

º≈

«‘∏’ «‘ ‡§√“–Àå∑’Ë ∑”°“√»÷°…“ ¡’™à«ß°“√

«‘‡§√“–Àå∑’Ë¡’§«“¡‡ªìπ‡ âπµ√ß¢Õß°√¥‡∫π‚´Õ‘°

·≈–´Õ√å∫‘°„π™à«ß§«“¡‡¢â¡¢âπ√–À«à“ß 20 - 300

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‚¥¬æ∫ —¡ª√– ‘∑∏‘Ï°“√

µ—¥ ‘π„® (r2) ¡’§à“‡∑à“°—∫ 0.9995 ·≈– 0.9998

µ“¡≈”¥—∫¥—ß· ¥ß„π¿“æ∑’Ë  1

‡¡◊ËÕ∑¥ Õ∫§«“¡·¡àπ¢Õß°“√«‘‡§√“–Àå∑’Ë

√–¥—∫§«“¡‡¢â¡¢âπ 100, 200 ·≈– 300 ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ æ∫«à“ §à“§«“¡·¡àπ¢Õß°√¥‡∫π‚´Õ‘°

Õ¬Ÿà„π™à«ß 95.8 ± 1.0 ∂÷ß 100.3 ± 4.5  à«π

¢Õß°√¥´Õ√å∫‘°Õ¬Ÿà„π™à«ß 93.8 ± 5.1 ∂÷ß 96.8 ±

1.1 ·≈–º≈°“√∑¥ Õ∫§«“¡‡∑’Ë¬ß¢Õß°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘° æ∫«à“ §«“¡‡∑’Ë¬ßÕ¬Ÿà„π™à«ß 1.1 -

4.4 ·≈– 1.5 - 5.3 µ“¡≈”¥—∫ (µ“√“ß∑’Ë 1)

„π°“√»÷°…“ LOD ·≈– LOQ ¢Õß«‘∏’

«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°  æ∫«à“  LOD

¢Õß«—µ∂ÿ°—π‡ ’¬∑—Èß Õß™π‘¥ §◊Õ 5 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ·≈– 20 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ‚¥¬§à“

§«“¡·¡àπ¢Õß°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘° ‡∑à“°—∫

100.1 ± 2.8  ·≈–  85.5 ± 1.8 µ“¡≈”¥—∫ ·≈–§à“

§«“¡‡∑’Ë¬ß (%RSD) ¢Õß°√¥∑—Èß Õß∑’Ë√–¥—∫§«“¡

°“√∑¥ Õ∫¢’¥®”°—¥¢Õß°“√µ√«®æ∫

(LOD) ·≈–¢’¥®”°—¥¢Õß°“√«—¥‡™‘ßª√‘¡“≥ (LOQ)

‡µ‘¡ “√≈–≈“¬º ¡¢Õß°√¥‡∫π‚´Õ‘°·≈–

´Õ√å∫‘°≈ß„πµ—«Õ¬à“ß 20 °√—¡ „Àâ¡’§«“¡‡¢â¡¢âπ

1.0, 2.0, 5.0, 10.0 ·≈– 20.0 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

∑”„Àâ∫√‘ ÿ∑∏‘Ï‚¥¬«‘∏’‰¥Õ‰≈ ’́ ·≈–«‘‡§√“–ÀåÀ“

ª√‘¡“≥¢Õß°√¥∑—Èß Õß ‚¥¬„™â HPLC ∑¥ Õ∫

7 ´È” ·≈â«Õà“π§à“®“°°√“ø¡“µ√∞“π·≈–§”π«≥

À“§à“§«“¡·¡àπ·≈–‡∑’Ë¬ß¢Õß¢’¥®”°—¥¢Õß°“√«—¥

‡™‘ßª√‘¡“≥

°“√∑¥ Õ∫§«“¡®”‡æ“–‡®“–®ß¢Õß«‘∏’

(Specificity)

„™â “√≈–≈“¬¡“µ√∞“πº ¡ 9 µ—« ª√–°Õ∫

¥â«¬ «‘µ“¡‘π∫’ 6 «‘µ“¡‘π ’́ ´—§§“√‘π ·Õ ª“‡∑¡

Õ– ’́́ —≈‡ø¡-‡§  °√¥´‘µ√‘° ·§ø‡øÕ’π °√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°≈ß„ππÈ”º≈‰¡â‡¢â¡¢âπ∑’Ëºà“π°“√

‰¥Õ‰≈´’ ·≈â« ‚¥¬„Àâ·µà≈– “√¡’§«“¡‡¢â¡¢âπ 150

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡¢Õßµ—«Õ¬à“ß  ·≈â«©’¥‡¢â“‡§√◊ËÕß

HPLC ‡æ◊ËÕ»÷°…“º≈°“√√∫°«π¢Õß “√µà“ß Ê ∑’Ë¡’

„π‡§√◊ËÕß¥◊Ë¡µàÕ°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–

°√¥´Õ√å∫‘°

°“√∑¥ Õ∫§«“¡·¡àπ¢Õß«‘∏’«‘‡§√“–Àå°√¥

‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„πµ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡™π‘¥

µà“ß Ê

π”«‘∏’«‘‡§√“–Àå∑’Ëºà“π°“√∑¥ Õ∫§«“¡·¡àπ

¢Õß«‘∏’·≈â«¡“„™â°—∫°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–

SD Ó 100

SD = §à“§«“¡‡∫’Ë¬ß‡∫π¡“µ√∞“π

X = §à“‡©≈’Ë¬‡≈¢§≥‘µ¢Õßº≈°“√«‘‡§√“–Àå

% RSD =
X
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µ“√“ß∑’Ë 1 °“√∑¥ Õ∫§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß¢Õß«‘∏’«‘‡§√“–Àå°√¥‡∫π‚´Õ‘° ·≈–°√¥´Õ√å∫‘°„π

πÈ”º≈‰¡â‡¢â¡¢âπ (∑¥ Õ∫ 7 È́”)

§«“¡‡¢â¡¢âπ °√¥‡∫π‚´Õ‘° °√¥´Õ√å∫‘°

¢Õß«—µ∂ÿ°—π‡ ’¬ §«“¡·¡àπ §«“¡‡∑’Ë¬ß §«“¡·¡àπ §«“¡‡∑’Ë¬ß

(¡‘≈≈‘°√—¡/°‘‚≈°√—¡) % Recovery ± SD % RSD % Recovery ± SD % RSD

100 100.3 ± 4.5 4.4 93.8 ± 5.1 5.3

200 95.8 ± 1.0 1.1 96.8 ± 1.1 1.5

300 99.9 ± 2.8 2.8 96.0 ± 2.2 2.2

¿“æ∑’Ë 1 °√“ø· ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§«“¡‡¢â¡¢âπ°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ

°—∫æ◊Èπ∑’Ë„µâæ’§

0 50 100 150 200 250 300     350

§«“¡‡¢â¡¢âπ«—µ∂ÿ°—π‡ ’¬ (¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡)

0.00

50.00
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150.00

200.00
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10
00

0

▲ °√¥‡∫π‚´Õ‘°

r2 = 0.9995

°√¥´Õ√å∫‘°

r2 = 0.9998

‡¢â¡¢âπ 20 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ¡’§à“‡∑à“°—∫ 2.8
·≈– 2.2  µ“¡≈”¥—∫

°“√»÷°…“§«“¡®”‡æ“–‡®“–®ß¢Õß«‘∏’ æ∫«à“

„π°“√„™â§Õ≈—¡πå C18 ·¬°°√¥‡∫π‚´Õ‘°·≈–°√¥
´Õ√å∫‘°ÕÕ°¡“∑’Ë‡«≈“ 5.10 ·≈– 6.69 π“∑’ µ“¡
≈”¥—∫ „π¢≥–∑’Ë «‘µ“¡‘π∫’ 6 «‘µ“¡‘π ’́ °√¥´‘µ√‘°

Õ–´’´—≈‡ø¡-‡§ ·≈–´—§§“√‘π ∂Ÿ°·¬°ÕÕ°¡“°àÕπ
„π™à«ß‡«≈“ 2.46 - 2.84 π“∑’  à«π·§ø‡øÕ’π
·≈–·Õ ª“‡∑¡∂Ÿ°·¬°ÕÕ°¡“‡«≈“ 3.51 ·≈– 5.46

π“∑’ µ“¡≈”¥—∫ ¥—ß· ¥ß„π¿“æ∑’Ë 2a  à«π

§Õ≈—¡πå  Cation exchange  æ∫«à“«‘µ“¡‘π∫’ 6 «‘µ“¡‘π´’
Õ– ’́´—≈‡ø¡-‡§ —́§§“√‘π ·≈–°√¥ ‘́µ√‘°ÕÕ°¡“∑’Ë
‡«≈“  2.86, 2.86, 2.97, 3.19  ·≈–  3.81 π“∑’

µ“¡≈”¥—∫ ¢≥–∑’Ë°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°
ÕÕ°¡“∑’Ë‡«≈“ 3.51 ·≈– 4.28 π“∑’ µ“¡≈”¥—∫
 à«π·Õ ª“‡∑¡·≈–·§ø‡øÕ’π®–ÕÕ°∑’Ë‡«≈“ 5.19

·≈– 8.09 π“∑’ ¥—ß· ¥ß„π¿“æ∑’Ë 2b
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«‘∏’«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ ¢«—≠µ“  °—ß«“≈™‘√∏“¥“ ·≈–«’√–æ√  ·®à¡»√’

¿“æ∑’Ë 2 · ¥ß‚§√¡“‚∑·°√¡¢Õß°√¥‡∫π‚´Õ‘° °√¥´Õ√å∫‘° °√¥´‘µ√‘° «‘µ“¡‘π∫’ 6 «‘µ“¡‘π´’ ·Õ ª“‡∑¡
Õ–´’´—≈‡ø¡-‡§ ´—§§“√‘π ·≈–·§ø‡øÕ’π ª√‘¡“≥ 150 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ „ππÈ”º≈‰¡â‡¢â¡¢âπ¿“¬„µâ
 ¿“«– 2a) Column C18 (5 µm), mobile phase : 0.01 M NH

4
OAc : MeOH = 60 : 40 wavelength

235 nm 2b) Column cation exchange (10 µm), mobile phase : 0.01 M NH
4
H

2
PO

4 
: MeOH =

97.5 : 2.5, wavelength 214 nm
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Method for Determination of Benzoic Acid Kvanta  Kwangvanshiratada and Veeraporn  Jamsri

‡¡◊ËÕπ”«‘∏’∑’Ëºà“π°“√∑¥ Õ∫§«“¡·¡àπ¢Õß
«‘∏’·≈â«‰ª∑”°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥
´Õ√å∫‘°„π‡§√◊ËÕß¥◊Ë¡™π‘¥Õ◊ËπÊ Õ’° 6 ™π‘¥ ∑’Ë√–¥—∫

§«“¡‡¢â¡¢âπ 100 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ æ∫«à“

§«“¡·¡àπ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 95.9 ± 3.2 ·≈–

94.2 ± 5.0 µ“¡≈”¥—∫ ·≈–§«“¡‡∑’Ë¬ß¢Õß°√¥

∑—Èß Õß¡’§à“‡∑à“°—∫ 2.3 ·≈– 2.5 µ“¡≈”¥—∫¥—ß· ¥ß

„πµ“√“ß∑’Ë 2

µ“√“ß∑’Ë 2 °“√∑¥ Õ∫À“‡ªÕ√å‡´Áπµå°“√°≈—∫§◊π«‘∏’«‘‡§√“–Àå„πµ—«Õ¬à“ß‡§√◊ËÕß¥◊Ë¡ª√–‡¿∑µà“ßÊ ∑’Ë

§«“¡‡¢â¡¢âπ 100 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ∑¥ Õ∫ 5 ´È”

°√¥‡∫π‚´Õ‘° °√¥´Õ√å∫‘°
™π‘¥‡§√◊ËÕß¥◊Ë¡

§«“¡·¡àπ §«“¡‡∑’Ë¬ß §«“¡·¡àπ §«“¡‡∑’Ë¬ß
% Recovery ± SD % RSD % Recovery ± SD % RSD

1. πÈ”À«“π‡¢â¡¢âπ 97.5 ± 1.5 1.6 89.9 ± 2.7 3.0

2. πÈ”º≈‰¡â 94.3 ± 2.4 2.5 94.0 ± 1.3 1.4

3. πÈ”Õ—¥≈¡ 93.5 ± 1.0 1.1 88.8 ± 1.0 2.1

4. ‡§√◊ËÕß¥◊Ë¡æ◊™º—° 95.1 ± 1.6 1.7 96.5 ± 2.4 2.5

5. ‡§√◊ËÕß¥◊Ë¡º ¡

·§ø‡øÕ’π 93.5 ± 1.7 1.7 93.0 ± 2.6 2.8

6. ‡§√◊ËÕß¥◊Ë¡√ º≈‰¡â

º ¡π¡‡ª√’È¬« 101.6 ± 2.6 2.6 102.7 ± 3.5 3.4

§à“‡©≈’Ë¬ 95.9 ± 3.2 2.3 94.2 ± 5.0 2.5

«‘®“√≥å

«‘∏’°“√µ√«®«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ∑’Ëæ—≤π“¢÷Èπ‚¥¬

°“√‡µ√’¬¡µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’‰¥Õ‰≈´’ 

·≈â««‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥¥â«¬«‘∏’ High Per-

formance Liquid Chromatography „π√–∫∫

isocratic  “¡“√∂«‘‡§√“–Àå«—µ∂ÿ°—π‡ ’¬∑—Èß Õß™π‘¥

‰¥â„π™à«ß§«“¡‡¢â¡¢âπ 20 - 300 ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ (¿“æ∑’Ë 1) ‰¥âÕ¬à“ß¡’§«“¡·¡àπ·≈–

§«“¡‡∑’Ë¬ß ‚¥¬‡©æ“–„π™à«ß∑’Ë»÷°…“ 3 √–¥—∫§«“¡

‡¢â¡¢âπ §◊Õ 100, 200 ·≈– 300 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡

·≈–„Àâ§√Õ∫§≈ÿ¡§à“°”Àπ¥µ“¡ª√–°“»°√–∑√«ß

 “∏“√≥ ÿ¢(3) ¡’§à“§«“¡·¡àπÕ¬Ÿà„π™à«ß∑’Ë¬Õ¡√—∫‰¥â

§◊Õ 95 - 105% (µ“√“ß∑’Ë 1) ·≈–¡’§«“¡‡∑’Ë¬ß Ÿß

‡ªìπ∑’Ë¬Õ¡√—∫‰¥â ‚¥¬§à“°“√∑«π È́”‰¥â (Repeata-

bitity : RSD
r
) ∑’Ë»÷°…“ Õ¥§≈âÕß°—∫ Predicted

Horwitz RSD
r

(7)  ∑’Ë√–¥—∫ 100 - 300  ¡‘≈≈‘°√—¡µàÕ

°‘‚≈°√—¡ ¡’§à“‰¡à‡°‘π 5.3 ·≈–«‘∏’π’È¡’¢’¥®”°—¥¢Õß

°“√µ√«®æ∫°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”

º≈‰¡â‡¢â¡¢âπ‰¥â∑’Ë§«“¡‡¢â¡¢âπµ—Èß·µà  5  ¡‘≈≈‘°√—¡

µàÕ°‘‚≈°√—¡ πÕ°®“°π’È¬—ßæ∫«à“ ¢’¥®”°—¥¢Õß°“√

«—¥‡™‘ßª√‘¡“≥¢Õß°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°∑’Ë

√–¥—∫ 20 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ¡’§à“§«“¡·¡àπ„π

™à«ß∑’Ë¬Õ¡√—∫‰¥â  §◊Õ 80 - 110%(7)
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«‘∏’«‘‡§√“–Àåª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ ¢«—≠µ“  °—ß«“≈™‘√∏“¥“ ·≈–«’√–æ√  ·®à¡»√’

„π°“√»÷°…“∂÷ß§«“¡®”‡æ“–‡®“–®ß¢Õß«‘∏’

·≈– ¿“«–‡§√◊ËÕß¡◊Õπ—Èπ (¿“æ∑’Ë 2) ºŸâ«‘®—¬‰¥â‡µ‘¡

 “√≈–≈“¬¡“µ√∞“π  9  ™π‘¥  ∑’Ë√–¥—∫§«“¡‡¢â¡¢âπ

150 ¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ (‡æ◊ËÕ„Àâ‡ÀÁπæ’§‰¥â

™—¥‡®π¢÷Èπ) ‰¥â·°à «‘µ“¡‘π∫’ 6 °√¥´‘µ√‘° ·≈–

·§ø‡øÕ’π∑’ËÕ“®¡’„π‡§√◊ËÕß¥◊Ë¡º ¡·§ø‡øÕ’π  °√¥

‡∫π‚´Õ‘° °√¥´Õ√å∫‘° °√¥´‘µ√‘° ·≈–«‘µ“¡‘π´’∑’Ë¡’

„ππÈ”º≈‰¡â·≈–‡§√◊ËÕß¥◊Ë¡æ◊™º—° µ≈Õ¥®π “√„Àâ

§«“¡À«“π§◊Õ ·Õ ª“‡∑¡ Õ– ’́´—≈‡ø¡-‡§ ·≈–

´—§§“√‘π ≈ß„ππÈ”º≈‰¡â‡¢â¡¢âπ∑’Ëºà“π°“√‰¥Õ‰≈´’ 

‡æ◊ËÕ»÷°…“∂÷ß°“√√∫°«π¢Õß “√µà“ß Ê ∑’ËÕ“®®–¡’

ªπÕÕ°¡“°—∫µ—«Õ¬à“ß µàÕ°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘° æ∫«à“ ‰¡à¡’ “√„¥√∫°«πæ’§¢Õß

°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°¿“¬„µâ ¿“«–

∑’Ë∑”°“√»÷°…“ ‡¡◊ËÕ„™â§Õ≈—¡πå™π‘¥ C18  “¡“√∂

·¬°‰¥â∑—Èß “√ª√–°Õ∫∑’Ë‡ªìπ polar ·≈– non-polar

‚¥¬„™â·Õ¡‚¡‡π’¬¡Õ–´’‡µ∑º ¡°—∫‡¡∑“πÕ≈‡ªìπ

mobile phase µ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ 235

π“‚π‡¡µ√ ´÷Ëß®–‡ÀÁπ‰¥â«à“«‘µ“¡‘π∫’ 6 «‘µ“¡‘π´’

´—§§“√‘π Õ–´’´—≈‡ø¡-‡§ ·≈–·§ø‡øÕ’π ¡’§«“¡

 “¡“√∂„π°“√≈–≈“¬„π mobile phase ‰¥â¥’°«à“

«—µ∂ÿ°—π‡ ’¬∑’Ë∑”°“√»÷°…“ ®÷ß∂Ÿ°·¬°ÕÕ°®“°

§Õ≈—¡πå‰¥â‡√Á«°«à“°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°

∑”„Àâ “√‡À≈à“π’È‰¡à√∫°«π°“√«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°„π‡§√◊ËÕß¥◊Ë¡ (¿“æ∑’Ë 2a) ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫°“√„™â§Õ≈—¡πå∑’Ë‡ªìπ cation  exchange

‚¥¬„™â 0.1 M  NH
4
H

2
PO

4
 : MeOH  (97.5 : 2.5)

‡ªìπ  mobile  phase  µ√«®«—¥∑’Ë§«“¡¬“«§≈◊Ëπ  214

π“‚π‡¡µ√  ´÷Ëß‡ªìπ ¿“«–∑’Ë©—π∑ªí≠≠“√—µπå ·≈–

·®à¡ ’(5) ‰¥â∑”‰«âπ—Èπ  æ∫«à“  «‘µ“¡‘π∫’ 6  «‘µ“¡‘π´’

Õ– ’́´—≈‡ø¡-‡§ ·≈– —́§§“√‘π∑’ËÕ“®¡’„π‡§√◊ËÕß¥◊Ë¡

º ¡·§ø‡øÕ’π·≈–πÈ”º≈‰¡â √∫°«π°“√«‘‡§√“–Àå

«—µ∂ÿ°—π‡ ’¬‚¥¬‡©æ“–°√¥‡∫π‚´Õ‘°  ”À√—∫°√¥

‡∫π‚´Õ‘°·≈–°√¥ ‘́µ√‘° æ∫«à“ÕÕ°¡“∑’Ë‡«≈“

„°≈â‡§’¬ß°—π ∑’Ë‡«≈“ 3.52 ·≈–  3.81 π“∑’ µ“¡≈”¥—∫

 ”À√—∫°√¥´Õ√å∫‘°®–ÕÕ°¡“∑’Ë‡«≈“ 4.28 π“∑’

·≈–æ’§‰¡à “¡“√∂·¬°‰¥â™—¥‡®π®“°æ’§¢Õß “√

Õ◊Ëπ∑’Ë‰¡àµâÕß°“√ ÷́ËßÕÕ°¡“„πµ—«Õ¬à“ß¥â«¬  à«π

·Õ ª“‡∑¡·≈–·§ø‡øÕ’π‰¡à¡’º≈√∫°«π«—µ∂ÿ

°—π‡ ’¬∑—Èß Õß™π‘¥ (¿“æ∑’Ë 2b) ®“°°“√»÷°…“

∫àß™’È«à“§Õ≈—¡πå C18 ‡À¡“– ¡„π°“√„™âµ√«®

«‘‡§√“–Àå°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°¡“°°«à“

§Õ≈—¡πå cation exchange ‚¥¬‰¡à¡’°“√√∫°«π

®“° “√Õ◊Ëπ„¥„π‡§√◊ËÕß¥◊Ë¡

„π°“√π”«‘∏’∑’Ëæ—≤π“¢÷Èπ¡“„™â°—∫‡§√◊ËÕß¥◊Ë¡

™π‘¥Õ◊Ëπ Ê Õ’° 6 ™π‘¥ (µ“√“ß∑’Ë 2) ‡¡◊ËÕ∑¥ Õ∫«à“

«‘∏’∑’Ëæ—≤π“¢÷Èπ “¡“√∂„™âµ√«®«‘‡§√“–Àå‡§√◊ËÕß¥◊Ë¡

™π‘¥Õ◊Ëπ Ê ‰¥â ®÷ß‡µ‘¡ “√≈–≈“¬¡“µ√∞“πº ¡¢Õß

°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°„πª√‘¡“≥ 100

¡‘≈≈‘°√—¡µàÕ°‘‚≈°√—¡ ´÷Ëß‡ªìπª√‘¡“≥∑’ËºŸâ«‘®—¬æ∫®“°

ß“πª√–®”«à“µ—«Õ¬à“ß à«π„À≠à ºŸâº≈‘µ®–„ à«—µ∂ÿ

°—π‡ ’¬„π™à«ßπ’È ·≈–®“°°“√»÷°…“«‘∏’π’È “¡“√∂

«‘‡§√“–ÀåÀ“ª√‘¡“≥°√¥‡∫π‚´Õ‘°·≈–°√¥´Õ√å∫‘°

‰¥â¥’ ¡’§«“¡·¡àπ·≈–§«“¡‡∑’Ë¬ß Ÿß ‚¥¬‰¡à∂Ÿ°√∫°«π

®“° “√µà“ßÊ∑’ËÕ“®¡’„πµ—«Õ¬à“ß ∑—Èß¬—ßæ∫«à“¡’

¢’¥®”°—¥¢Õß°“√µ√«®æ∫·≈–¢’¥®”°—¥¢Õß°“√«—¥

‡™‘ßª√‘¡“≥Õ¬Ÿà„π√–¥—∫‡¥’¬«°—∫πÈ”º≈‰¡â‡¢â¡¢âπ

«‘∏’°“√‡µ√’¬¡µ—«Õ¬à“ß„Àâ∫√‘ ÿ∑∏‘Ï¥â«¬«‘∏’

‰¥Õ‰≈ ‘́ π—Èπ ‡ªìπ«‘∏’∑’Ë¥’  “¡“√∂„™â‰¥â°—∫µ—«Õ¬à“ß

À≈“°À≈“¬™π‘¥‚¥¬‰¡à∂Ÿ°√∫°«π®“°‡π◊ÈÕÕ“À“√

µà“ßÊ „π‡§√◊ËÕß¥◊Ë¡  ∑—Èß¬—ß„™â “√‡§¡’πâÕ¬ ‰¡à°àÕ„Àâ

‡°‘¥ªí≠À“„π°“√°”®—¥¢Õß‡ ’¬ ·≈–‰¡àæ∫ªí≠À“

‡°’Ë¬«°—∫ emulsion ∑’Ë‡°‘¥¢÷Èπ„π¢—ÈπµÕπ°“√ °—¥

·∫∫«‘∏’‡¥‘¡∑’Ë„™âÕ’‡∑Õ√å πÕ°®“°π—Èπ¬—ßæ∫«à“

ºŸâ«‘‡§√“–Àå 1 §π  “¡“√∂«‘‡§√“–ÀåÀ“ª√‘¡“≥«—µ∂ÿ

°—π‡ ’¬∑—Èß 2 ™π‘¥ ‰¥âæ√âÕ¡°—π„π‡«≈“ 2 «—π ‚¥¬

°“√‡µ√’¬¡µ—«Õ¬à“ß·≈–©’¥‡¢â“‡§√◊ËÕß HPLC ‰¥â

§√—Èß≈–ª√–¡“≥ 20 µ—«Õ¬à“ß ´÷Ëß∑”‰¥âßà“¬  –¥«°
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Method for Determination of Benzoic Acid Kvanta  Kwangvanshiratada and Veeraporn  Jamsri

√«¥‡√Á« Õ’°∑—Èß¬—ß‰¡à‡ªìπÕ—πµ√“¬µàÕºŸâ∑’ËµâÕßªØ‘∫—µ‘

ß“πª√–®” ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√«‘‡§√“–ÀåÀ“

°√¥‡∫π‚´Õ‘°·∫∫‡¥‘¡´÷ËßµâÕß °—¥   à«π°√¥´Õ√å∫‘°

µâÕß∑”°“√°≈—Ë πµ— «Õ¬à “ ß·≈–∑”ªØ‘°‘ √‘ ¬ “°—∫

thiobarbituric acid(4) ‡æ◊ËÕ„Àâ‡°‘¥ ’·≈â«µ√«®«‘‡§√“–Àå

ª√‘¡“≥«—µ∂ÿ°—π‡ ’¬¥â«¬ ‡ª§‚µ√‚ø‚µ√¡‘‡µÕ√å´÷Ëß

µ√«®«‘‡§√“–Àå‰¥â‡æ’¬ß 5 - 6 µ—«Õ¬à“ß„π‡«≈“ 2 «—π

 √ÿª

°“√µ√«®«‘‡§√“–ÀåÀ“ª√‘¡“≥°√¥‡∫π‚´Õ‘°

·≈–°√¥´Õ√å∫‘°„ππÈ”º≈‰¡â‡¢â¡¢âπ¥â«¬«‘∏’‰¥Õ‰≈ ’́ 

·≈–µ√«®«‘‡§√“–Àåª√‘¡“≥‚¥¬«‘∏’ HPLC ‡ªìπ«‘∏’∑’Ë

ßà“¬  –¥«° √«¥‡√Á« ∂Ÿ°µâÕß ·≈–¡’§«“¡·¡àπ¬”

„™â “√‡§¡’πâÕ¬·≈–‰¡à‡ªìπÕ—πµ√“¬µàÕπ—°«‘‡§√“–Àå

‚¥¬ “¡“√∂‡µ√’¬¡µ—«Õ¬à“ß‰¥â¡“°∂÷ß 20 µ—«Õ¬à“ß

 ”À√—∫°“√«‘‡§√“–Àå™π‘¥·≈–ª√‘¡“≥«—µ∂ÿ°—π‡ ’¬„Àâ

‡ √Á®¿“¬„π 2 «—π Õ’°∑—Èß‰¡à‡ªìπªí≠À“¬ÿàß¬“°„π

°“√°”®—¥ “√‡§¡’Õ¬à“ß«‘∏’‡¥‘¡ ·≈–«‘∏’π’È‡À¡“– ¡∑’Ë

®–π”‰ª¢¬“¬º≈„™â«‘‡§√“–Àå«—µ∂ÿ°—π‡ ’¬„π‡§√◊ËÕß

¥◊Ë¡™π‘¥Õ◊ËπÊ  “¡“√∂„™â„πß“π∫√‘°“√‡æ◊ËÕ‡æ‘Ë¡

»—°¬¿“æß“π§ÿâ¡§√ÕßºŸâ∫√‘‚¿§„Àâ¡’ª√– ‘∑∏‘º≈¥’¢÷Èπ
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Development  of  Method  for  Determination  of  Benzoic  Acid  and

Sorbic  Acid in  Concentrated Fruit Juice

Kvanta Kwangvanshiratada  and  Veeraporn Jamsri

Bureau  of  Quality  and  Safe  of  Food, Department  of  Medical  Sciences, Tiwanond  Road, Nonthaburi 11000,

Thailand.

ABSTRACT Benzoic   and  sorbic acid  in  beverage  were  conventionally   analysed  by  spectrophotometric

method.  Before  being  measured  by  spectrophotometer,  extraction  with  ether  for  benzoic  acid  and  steam

distillation  for  sorbic  acid  were  performed.  These  preparation  steps  were  time  consuming  and  concerned

harmful  solvents.  Therefore,  more  appropriate  technique  was  developed.  The  study  comprised  dialysis

to  cleaned  up    the  sample  and  analysis  by  HPLC  in  isocratic  system  at  λ 235  nm  and  method  validation.

The  validation  study  showed  that  the  linearity  of  the  method  was  in  the  range 20-300 mg/kg with

very  high  correlation  coefficient  for  the  two  acids (r2 = 0.9995 and 0.9998).   The  limit  of  detection

(LOD)  and  limit  of  quantitation (LOQ) of   both  acids  were   5  and  20  mg/kg,  respectively.  For  accuracy

and  precision at level  100,  200  and  300 mg/kg, the percent recovery was 95.8 ± 1.0 - 100.3 ± 4.5 for

benzoic  acid  and 93.8 ± 5.1 - 96.8 ± 1.1 for sorbic acid and  %RSD was 1.1 - 4.4  for   benzoic acid and

1.5 - 5.3 for sorbic acid. The study for possible interferences from vitamin  B6 , vitamin C,  acesulfame-k,

saccharin, citric acid, aspartame and caffeine  that  always  found  in  beverage  showed  no  interference  by

each  substance.  Therefore, this  method  is  appropriate  to  analyse  preservatives  in  concentrated fruit juice

and in other kinds of beverage with accepted percent recovery and precision.

Key words : dialysis, HPLC, benzoic acid, sorbic  acid,  fruit  juice.

1. °“√æ—≤π“«‘∏’ (117-127) 24/9/04, 5:01 PM127


