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Âèêîíàíî ïîð³âíÿëüíèé àíàë³ç ìîæëèâîñòåé âèçíà÷åííÿ íàòð³þ ó ñëèí³ ëþäèíè

ìåòîäàìè àòîìíî-àáñîðáö³éíî¿ ñïåêòðîôîòîìåòð³¿ ³ç ïîëóì’ÿíîþ àòîì³çàö³ºþ (àöå-

òèëåí-ïîâ³òðÿ) òà åì³ñ³éíî¿ ôîòîìåòð³¿ ïîëóì’ÿ (ïðîïàí–áóòàí–ïîâ³òðÿ). Ïîêàçà-

íî, ùî îñíîâí³ îðãàí³÷í³ òà ì³íåðàëüí³ êîìïîíåíòè ñëèíè íå çàâàæàþòü âèçíà÷åí-

íþ íàòð³þ çàïðîïîíîâàíèìè ìåòîäèêàìè. Â³äì³÷åíî, ùî âèñîòà çîíè ôîòîìåòðó-

âàííÿ ïîëóì’ÿ ³ñòîòíî íå âïëèâàº íà âåëè÷èíó àíàë³òè÷íîãî ñèãíàëó. Ãðàäóþâàëüí³

ãðàô³êè ë³í³éí³ ó øèðîêèõ ³íòåðâàëàõ êîíöåíòðàö³é 0,02–0,40 ììîëü/ë òà 0,03–

0,20 ììîëü/ë äëÿ ïîëóì’ÿíî-ôîòîìåòðè÷íîãî òà àòîìíî-àáñîðáö³éíîãî ìåòîä³â,

â³äïîâ³äíî. Íà îñíîâ³ îòðèìàíèõ ãðàäóþâàëüíèõ ãðàô³ê³â ðîçðàõîâàí³ ìåæ³ âèÿâ-

ëåííÿ (0,009 ³ 0,006 ììîëü/ë) òà âèçíà÷åííÿ (0,03 ³ 0,02 ììîëü/ë) äëÿ àòîìíî-

àáñîðáö³éíîãî òà ïîëóì’ÿíî-ôîòîìåòðè÷íîãî ìåòîä³â, â³äïîâ³äíî. Ðîçðîáëåí³ ìå-

òîäèêè âèçíà÷åííÿ íàòð³þ óñï³øíî àïðîáîâàí³ ïðè àíàë³ç³ çðàçê³â ñëèíè ïàö³ºíò³â

ð³çíî¿ ñòàò³ òà â³êó. Âåëè÷èíà â³äíîñíîãî ñòàíäàðòíîãî â³äõèëåííÿ ïðè âèçíà÷åíí³

íàòð³þ íå ïåðåâèùóº 5%. Çàïðîïîíîâàí³ àòîìíî-àáñîðáö³éíà òà ïîëóì’ÿíî-ôîòî-

ìåòðè÷íà ìåòîäèêè ñåëåêòèâí³ òà õàðàêòåðèçóþòüñÿ äîñòàòíüîþ ÷óòëèâ³ñòþ, çàäî-

â³ëüíîþ â³äòâîðþâàí³ñòþ, à òàêîæ ïðîñòîòîþ âèêîíàííÿ, åêñïðåñí³ñòþ òà åêîëîã³-

÷í³ñòþ.
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ôîòîìåòð³ÿ, êë³í³÷íèé àíàë³ç.
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Âñòóï
Â îñòàíí³é ÷àñ çðîñëà óâàãà äî âèâ÷åííÿ

âëàñòèâîñòåé ñëèííîãî ñåêðåòó ó ëþäèíè, ùî
ïîâ’ÿçàíî ç ìîæëèâîñòÿìè, ÿê³ â³äêðèâàþòüñÿ
äëÿ êë³í³÷íîãî àíàë³çó òà ä³àãíîñòèêè. Ç îäíîãî
áîêó, ïðèâàáëèâîþ âèãëÿäàº ïðîñòîòà âçÿòòÿ
ïðîá ñëèííî¿ ð³äèíè, à òàêîæ ìîæëèâ³ñòü ¿õ ÷à-
ñòîãî â³äáîðó. Ç ³íøîãî áîêó, âçÿòòÿ ïðîá ñëèíè
º áåçïå÷íèì äëÿ çäîðîâ’ÿ ïàö³ºíòà [1]. Òàêèì
÷èíîì, àíàë³ç ñëèíè ÿâëÿº ñîáîþ îäíó ³ç íàéá³ëüø
çíà÷óùèõ àëüòåðíàòèâ àíàë³çó êðîâ³, ÿêèé íå
ò³ëüêè äîïîâíþº éîãî, àëå é â äåÿêèõ âèïàäêàõ
äîçâîëÿº éîãî çàì³íèòè.

Ó ñâîþ ÷åðãó, ïðèâåðòàº óâàãó ìîæëèâ³ñòü
ä³àãíîñòóâàííÿ ïàòîëîã³÷íèõ ñòàí³â ð³çíîìàí³ò-
íèõ ñèñòåì îðãàí³çìó, ó òîìó ÷èñë³ é åëåêòðîë³ò-
íèõ. Íàòð³é çà âì³ñòîì ó æèâèõ îðãàí³çìàõ â³äíî-

ñèòüñÿ äî íåçàì³ííèõ ìàêðîåëåìåíò³â òà àêòèâ-
íî áåðå ó÷àñòü ó ìåòàáîë³çì³, à òàêîæ º îäíèì ³ç
îñíîâíèõ êàò³îí³â ïîçàêë³òèííî¿ ð³äèíè. Òàê,
íàïðèêëàä, íîðìàëüíèé âì³ñò íàòð³þ ó ñëèí³
çíàõîäèòüñÿ â ³íòåðâàë³ 6–24 ììîëü/ë, à éîãî
ð³çêå çá³ëüøåííÿ ìîæå ñâ³ä÷èòè ïðî àðòåð³àëü-
íó ã³ïåðòåíç³þ, ùî º ôàêòîðîì ðèçèêó ðîçâèòêó
ï³ñëÿîïåðàö³éíèõ óñêëàäíåíü ó õâîðèõ ³ç õ³ðóð-
ã³÷íîþ ïàòîëîã³ºþ, ÿêèì ÷àñòî ïåðåäóþòü ñóïóòí³
ã³ïåðòîí³÷í³ çàõâîðþâàííÿ [1,2].

Ñåðåä àíàë³òè÷íèõ ìåòîä³â âèçíà÷åííÿ íà-
òð³þ îñíîâíèìè º ³îíîìåòðè÷íèé [3] òà ïîëó-
ì’ÿíî-ôîòîìåòðè÷íèé [4]. Îáìåæåííÿì äëÿ
³îíîìåòðè÷íîãî âèçíà÷åííÿ íàòð³þ º ìàëèé
îá’ºì àíàë³çîâàíèõ á³îëîã³÷íèõ ð³äèí, ùî âèìà-
ãàº âèêîðèñòàííÿ óëüòðàì³êðîåëåêòðîä³â [5]. Äëÿ
âèçíà÷åííÿ íàòð³þ ó ñèðîâàòö³ êðîâ³ çàïðîïî-
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íîâàíà ³îííà õðîìàòîãðàô³ÿ ç êîíäóêòîìåòðè-
÷íèì äåòåêòóâàííÿì [6]. Ö³êàâî â³äì³òèòè, ùî äëÿ
âèçíà÷åííÿ íàòð³þ ó ñëèí³ ïðîïîíóþòüñÿ àòîì-
íî-åì³ñ³éíà ñïåêòðîñêîï³ÿ ç ³íäóêòèâíî çâ’ÿçà-
íîþ ïëàçìîþ [7] òà ³ìóíîôåðìåíòí³ ìåòîäè [8],
à äîñòàòíüî ïðîñòèì, åêñïðåñíèì òà åôåêòèâ-
íèì ìåòîäàì ïîëóì’ÿíî¿ ôîòîìåòð³¿ òà àòîìíî-
àáñîðáö³éíî¿ ñïåêòðîôîòîìåòð³¿ ïðèä³ëåíà íå-
äîñòàòíÿ óâàãà [7,9].

Âèõîäÿ÷è ³ç âèùåâèêëàäåíîãî, ìåòà äàíî¿
ðîáîòè ïîëÿãàº ó ðîçðîáö³ ìåòîäèê âèçíà÷åííÿ
íàòð³þ ó ñëèí³ ëþäèíè ìåòîäàìè åì³ñ³éíî¿ ôî-
òîìåòð³¿ ïîëóì’ÿ òà àòîìíî-àáñîðáö³éíî¿ ñïåêò-
ðîôîòîìåòð³¿ ç ïîëóì’ÿíîþ àòîì³çàö³ºþ.

Åêñïåðèìåíòàëüíà ÷àñòèíà
Ðîç÷èí Na ç êîíöåíòðàö³ºþ 0,1 ìîëü/ë ãî-

òóâàëè ³ç ô³êñàíàëó, à ðîç÷èíè ç ìåíøèìè êîí-
öåíòðàö³ÿìè – øëÿõîì â³äïîâ³äíîãî ðîçâåäåí-
íÿ âèõ³äíîãî áåçïîñåðåäíüî ïåðåä âèêîðèñòàí-
íÿì. Ìîäåëüí³ ðîç÷èíè ñëèíè ãîòóâàëè çã³äíî ç
ïðîïîçèö³ºþ [10], à çàá³ð ñëèíè çä³éñíþâàëè
â³äïîâ³äíî äî ðåêîìåíäàö³é [11,12]. Äëÿ ïðèãî-
òóâàííÿ ðîç÷èí³â âèêîðèñòîâóâàëè á³äèñòèëüî-
âàíó âîäó, à âñ³ âèêîðèñòîâóâàí³ ðåàêòèâè ìàëè
êâàë³ô³êàö³þ íå íèæ÷ó «õ.÷.».

Àòîìíå ïîãëèíàííÿ âèì³ðþâàëè íà àòîì-
íî-àáñîðáö³éíîìó ñïåêòðîôîòîìåòð³ «Ñàòóðí» ³ç
çàñòîñóâàííÿì îäíîù³ëèííîãî ïàëüíèêà òà ïî-
ëóì’ÿ àöåòèëåí–ïîâ³òðÿ. ßê äæåðåëî âèïðîì³-
íþâàííÿ âèêîðèñòîâóâàëè âèñîêî÷àñòîòí³ áåçå-
ëåêòðîäí³ ëàìïè ÂÑÁ-2 ç ðåçîíàíñíîþ ë³í³ºþ
589,0 íì. Äëÿ åì³ñ³éíîãî âèçíà÷åííÿ íàòð³þ
âèêîðèñòîâóâàëè ïîëóì’ÿíèé ôîòîìåòð ÏÔÌ-1
³ç ïàëüíèêîì Ìåêêåðà òà ïîëóì’ÿì ïðîïàí–áó-
òàí–ïîâ³òðÿ.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ
Ïîïåðåäíüî âñòàíîâëåíî, ùî ïðè àòîìíî-

àáñîðáö³éíîìó âèçíà÷åíí³ íàòð³þ ó ïîëóì’¿ àöå-
òèëåí–ïîâ³òðÿ âèñîòà çîíè ôîòîìåòðóâàííÿ
³ñòîòíî íå âïëèâàº íà âåëè÷èíó àòîìíîãî ïî-
ãëèíàííÿ. Ìàêñèìàëüíèé àíàë³òè÷íèé ñèãíàë
äîñÿãàºòüñÿ ïðè âèêîðèñòàíí³ îêèñíþâàëüíîãî
ïîëóì’ÿ. Ïðè åì³ñ³éíîìó âèçíà÷åíí³ íàòð³þ
âèêîðèñòîâóâàëè ëàì³íàðíå ïîëóì’ÿ ç ÷³òêèì
âíóòð³øí³ì êîíóñîì. Â³äïîâ³äí³ ãðàäóþâàëüí³
ãðàô³êè äëÿ àòîìíî-àáñîðáö³éíîãî òà àòîìíî-
åì³ñ³éíîãî âèçíà÷åííÿ íàòð³þ íàâåäåí³ íà ðè-
ñóíêó.

ßê âèäíî ç ðèñóíêà, ãðàäóþâàëüí³ ãðàô³êè
ë³í³éí³ ó øèðîêîìó ³íòåðâàë³ êîíöåíòðàö³é:
0,02–0,40 ììîëü/ë òà 0,03–0,20 ììîëü/ë äëÿ
ïîëóì’ÿíî¿ ôîòîìåòð³¿ òà àòîìíî-àáñîðáö³éíî¿
ñïåêòðîôîòîìåòð³¿, â³äïîâ³äíî. Íà îñíîâ³ îòðè-
ìàíèõ ãðàäóþâàëüíèõ ãðàô³ê³â ðîçðàõîâàí³ ìåæ³
âèÿâëåííÿ (0,009 òà 0,006 ììîëü/ë) òà âèçíà÷åííÿ
(0,03 òà 0,02 ììîëü/ë), äëÿ àòîìíî-àáñîðáö³é-
íîãî òà ïîëóì’ÿíî-ôîòîìåòðè÷íîãî ìåòîä³â,
â³äïîâ³äíî.

Îñíîâí³ ìàêðîêîìïîíåíòè ñëèííî¿ ð³äèíè
³ñòîòíî íå âïëèâàþòü íà àòîìíå ïîãëèíàííÿ
íàòð³þ, îäíàê ìîæóòü âïëèâàòè íà éîãî ïîëó-
ì’ÿíî-ôîòîìåòðè÷íå âèçíà÷åííÿ. Âèâ÷åíî âïëèâ
òàêèõ ñïîëóê íà âåëè÷èíó åì³ñ³éíîãî ñèãíàëó
íàòð³þ òà ïîêàçàíî, ùî éîãî âèçíà÷åííþ íå çà-
âàæàº ïðèñóòí³ñòü íàñòóïíèõ ðå÷îâèí ó çàçíà-
÷åíèõ ìîëüíèõ â³äíîøåííÿõ: K+ – 5; Ca2+ – 10;
Mg2+ – 150; Cl– – 500; ÐO4

3– – 1000; SO4
2– – 150;

ãëþêîçà – 15; àëüáóì³í – 200; NH2CH2COOH –
1000.

Çàïðîïîíîâàí³ ìåòîäèêè âèçíà÷åííÿ íà-
òð³þ àïðîáîâàí³ ïðè àíàë³ç³ çðàçê³â ñëèíè ëþ-

Ãðàäóþâàëüí³ ãðàô³êè äëÿ âèçíà÷åííÿ íàòð³þ ó âàð³àíòàõ à) ïîëóì’ÿíî¿ ôîòîìåòð³¿ òà á) àòîìíî-àáñîðáö³éíî¿

ñïåêòðîôîòîìåòð³¿

                                                    à
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äèíè (òàáëèöÿ). Ç îãëÿäó íà â³äñóòí³ñòü ñòàí-
äàðòíèõ çðàçê³â ñêëàäó ñëèíè äëÿ îö³íþâàííÿ
ïðàâèëüíîñò³ îòðèìàíèõ ðåçóëüòàò³â ïîð³âíþâàëè
äàí³, ùî îäåðæàí³ îáîìà ìåòîäàìè, à òàêîæ âè-
êîðèñòîâóâàëè ñïîñ³á «ââåäåíî–çíàéäåíî».
Àíàë³ç äàíèõ, íàäàíèõ ó òàáëèö³, ç âèêîðèñòàí-
íÿì êðèòåð³¿â Ô³øåðà òà Ñò’þäåíòà äîçâîëÿº çðî-
áèòè âèñíîâîê ïðî ïðàâèëüí³ñòü âèçíà÷åííÿ
íàòð³þ ó ñëèí³, à çíà÷åííÿ â³äíîñíîãî ñòàíäàð-
òíîãî â³äõèëåííÿ âêàçóþòü íà çàäîâ³ëüíó â³äòâî-
ðþâàí³ñòü çàïðîïîíîâàíèõ ìåòîäèê.

Ï³äãîòîâêà ïðîáè äî àíàë³çó
Àíàë³çîâàí³ ïðîáè ñëèíè öåíòðèôóãóþòü

ïðîòÿãîì 5 õâ ïðè 3000 îá./õâ, àë³êâîòó öåíòðè-
ôóãàòó ðîçáàâëÿþòü á³äèñòèëüîâàíîþ âîäîþ òà
âèêîíóþòü àíàë³ç, ÿê ïðè ïîáóäîâ³ ãðàäóþâàëü-
íîãî ãðàô³êà. Âì³ñò íàòð³þ çíàõîäÿòü çà ãðàäó-

þâàëüíèì ãðàô³êîì àáî ìåòîäîì äîáàâîê.
Ïîáóäîâà ãðàäóþâàëüíèõ ãðàô³ê³â äëÿ âèçíà-

÷åííÿ íàòð³þ ìåòîäàìè àòîìíî-àáñîðáö³éíî¿ ñïåê-
òðîôîòîìåòð³¿ òà ïîëóì’ÿíî¿ ôîòîìåòð³¿

Ó íèçêó êîëá ì³ñòê³ñòþ 25 ñì3 ïîñë³äîâíî
âíîñÿòü 1,0–2,0–4,0–6,0–8,0–10,0 ñì3 (äëÿ ïî-
ëóì’ÿíî-ôîòîìåòðè÷íîãî ìåòîäó) àáî 1,0–2,0–
3,0–4,0–5,0 ñì3 (äëÿ àòîìíî-àáñîðáö³éíîãî ìå-
òîäó) ðîáî÷îãî ðîç÷èíó íàòð³þ (1 ììîëü/äì3) ³
ðîçáàâëÿþòü á³äèñòèëüîâàíîþ âîäîþ. Âèì³ðþ-
þòü àòîìíå ïîãëèíàííÿ ó ïîëóì’¿ àöåòèëåí–ïî-
â³òðÿ àáî ³íòåíñèâí³ñòü âèïðîì³íþâàííÿ ó ïî-
ëóì’¿ ïðîïàí–áóòàí–ïîâ³òðÿ.

Âèñíîâêè
Òàêèì ÷èíîì, ó ðåçóëüòàò³ äàíî¿ ðîáîòè

ðîçðîáëåí³ ìåòîäèêè åì³ñ³éíîãî ïîëóì’ÿíî-ôî-
òîìåòðè÷íîãî òà àòîìíî-àáñîðáö³éíîãî ç ïîëó-

Âèçíà÷åííÿ íàòð³þ ó ñëèí³ ìåòîäàìè àòîìíî-àáñîðáö³éíî¿ ñïåêòðîôîòîìåòð³¿ òà
ïîëóì’ÿíî¿ ôîòîìåòð³¿ (n=5, Ð=0,95)

Метод Метрологічна оцінка 

Емісійна фотометрія полум'я Атомно-абсорбційна спектрофотометрія 

Вміст натрію, ммоль/л (Sr, %) 

Аналізований 

зразок 

(стать/вік) 
Введено Знайдено Введено Знайдено 

Fексп 

(Fтабл=6,39) 

tексп 

(tтабл=2,78) 

– 4,110,21 (4,1) – 4,050,17 (3,5) 1,41 0,54 
Ч/18 

2,0 6,350,35 (4,5) 2,0 6,120,33 (4,4) 1,13 1,17 

– 3,460,19 (4,4) – 3,350,13 (3,1) 2,15 1,19 
Ч/18 

2,0 5,410,28 (4,2) 2,0 5,380,26 (3,9) 1,17 0,19 

– 3,910,18 (3,8) – 3,970,20 (4,1) 1,20 0,55 
Ч/и18 

2,0 6,020,37 (4,9) 2,0 6,110,33(4,3) 1,26 0,46 

– 5,580,33 (4,8) – 5,440,26 (3,8) 1,68 0,83 
Ч/18 

2,0 7,600,44 (4,7) 2,0 7,510,33 (3,6) 1,75 0,40 

– 6,700,31 (3,7) – 6,550,32 (4,1) 1,17 0,82 
Ч/18 

3,0 9,750,47 (3,9) 3,0 9,600,48 (4,0) 1,02 0,56 

– 9,700,55 (4,6) – 9,820,59 (4,8) 1,12 0,37 
Ч/19 

5,0 14,60,91 (5,0) 5,0 14,90,79 (4,3) 1,29 0,62 

– 14,90,79 (4,3) – 14,70,86 (4,7) 1,16 0,42 
Ч/21 

5,0 20,11,25 (4,9) 5,0 19,61,12 (4,6) 1,19 0,75 

– 7,440,41 (4,4) – 7,350,36 (3,9) 1,30 0,41 
Ч/26 

3,0 10,50,59 (4,5) 3,0 10,40,53 (4,1) 1,23 0,31 

– 3,870,19 (3,9) – 3,750,23 (5,0) 1,54 0,99 
Ж/19 

1,0 4,950,29 (4,7) 1,0 4,880,27 (4,4) 1,17 0,44 

– 4,670,22 (3,8) – 4,750,25 (4,2) 1,26 0,60 
Ж/21 

2,0 6,650,32 (3,9) 2,0 6,780,34 (4,0) 1,09 0,69 

– 12,60,55 (3,5) – 12,40,68 (4,4) 1,53 0,57 
Ж/26 

5,0 17,40,97 (4,5) 5,0 17,51,06 (4,9) 1,19 0,17 

– 18,11,08 (4,8) – 18,01,05 (4,7) 1,05 0,16 
Ж/26 

5,0 23,21,41 (4,9) 5,0 23,01,23 (4,3) 1,32 0,27 

– 10,90,59 (4,4) – 10,70,64 (4,8) 1,15 0,57 
Ж/26 

5,0 15,80,92 (4,7) 5,0 15,70,88 (4,5 1,10 0,19 

– 8,360,48 (4,6) – 8,250,34 (3,3) 1,99 0,47 
Ж/27 

4,0 12,50,65 (4,2) 4,0 12,30,57 (3,7) 1,33 0,58 
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ì’ÿíîþ àòîì³çàö³ºþ âèçíà÷åííÿ íàòð³þ â ñëèí³.
Ãðàäóþâàëüí³ ãðàô³êè ë³í³éí³ â ³íòåðâàëàõ êîí-
öåíòðàö³é 0,02–0,40 ììîëü/ë ³ 0,03–0,20 ììîëü/ë,
â³äïîâ³äíî. Ìåæ³ âèçíà÷åííÿ ñêëàäàþòü 0,03 òà
0,02 ììîëü/ë äëÿ àòîìíî-àáñîðáö³éíîãî òà ïî-
ëóì’ÿíî-ôîòîìåòðè÷íîãî ìåòîä³â, â³äïîâ³äíî.
Ïîêàçàíî, ùî îñíîâí³ êîìïîíåíòè ñëèíè íå
çàâàæàþòü âèçíà÷åííþ íàòð³þ çàïðîïîíîâàíè-
ìè ìåòîäèêàìè. Â³äì³÷åíî, ùî âèñîòà çîíè ôî-
òîìåòðóâàííÿ ïîëóì’ÿ ³ñòîòíî íå âïëèâàº íà
àíàë³òè÷íèé ñèãíàë. Çàïðîïîíîâàí³ ìåòîäèêè
óñï³øíî àïðîáîâàí³ ïðè àíàë³ç³ çðàçê³â ñëèíè
ëþäèíè, à â³äíîñíå ñòàíäàðòíå â³äõèëåííÿ íå
ïåðåâèùóº 5%.
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COMPARATIVE DETERMINATION OF SODIUM IN
SALIVA BY ATOMIC ABSORPTION
SPECTROPHOTOMETRY AND FLAME PHOTOMETRY

A.N. Chebotarev a, *, R.R. Kosandiak a, K.V. Snihur a,
M.V. Arabadji b, D.V. Snigur a

a Odessa I.I. Mechnikov National University, Odessa, Ukraine
b Ukrainian Research Institute of Medical Rehabilitation and
Balneology of Ministry of Health of Ukraine, Odessa, Ukraine

* e-mail: alexch@ukr.net

A comparative analysis of the determination of sodium in
human saliva by atomic absorption spectrophotometry with flame
atomization (acetylene-air) and flame photometry (propane-butane-
air) was carried out. It was shown that the main organic and mineral
components of human saliva do not interfere with the determination
of sodium by the proposed techniques. The height of the flame
photometric zone does not significantly affect the value of the analytical
signal. Calibration graphs are linear in a wide concentration range
of 0.02–0.40 mmol L–1 and 0.03–0.20 mmol L–1 for flame photometric
and atomic absorption methods, respectively. Based on the obtained
calibration plots, the detection limits (0.009 and 0.006 mmol L–1)
and the limits of quantification (0.03 and 0.02 mmol–1) were calculated
for atomic absorption and flame photometric techniques, respectively.
The developed methods for the determination of sodium have been
successfully tested in the analysis of saliva samples of patients of
different sex and age. The relative standard deviation of sodium
determination does not exceed 5%. The proposed atomic absorption
and flame photometric techniques are selective and characterized by
sufficient sensitivity and acceptable reproducibility; they are ease of
use, rapid and environmental friendly.

Keywords : sodium; saliva; atomic absorption
spectrophotometry; flame photometry; clinical analysis.
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