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Chapter 7

Nutrients Important to Fluid and Electrolyte Balance

Big Idea
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Video 7.1

Sport Safety: Dehydration

�<EB<D�MH�L>>�OB=>H	

Dr. Casa, researcher and professor at the University of Connecticut, explains the importance of keeping
hydrated during sports.
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Video 7.2

Effects of Dehydration on Athletes
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This video portrays the effects of hard-core training on the ability of an athleteÕs body to adapt to extremes.
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7.1 Overview of Fluid and Electrolyte Balance

LEARNING OBJECTIVE
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Fluid and Electrolyte Balance
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Video 7.3

Osmosis
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This is a short animation of osmosis.
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Figure 7.1

Cells maintain water volume by actively controlling electrolyte concentrations.
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KEY TAKEAWAYS
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Water is the foundation of all
lifeÑthe surface of the earth is 70
percent water; the volume of
water in humans is about 60
percent.
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7.2 WaterÕs Importance to Vitality
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Water As a Medium for Chemical Reactions
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Water As a Temperature Regulator
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Figure 7.2

Thermoregulation is the ability of an organism to maintain body temperature despite changing environmental
temperatures.

6A>G�;H=R�M>FI>K:MNK>�KBL>L��:L�PA:M�H<<NKL�=NKBG@�>Q>K<BL>��MA>�ARIHMA:E:FNL
=>M><ML�:G�BG<K>:L>�BG�;EHH=�M>FI>K:MNK>��(G�K>LIHGL>��MA>�ARIHMA:E:FNL�L>G=L�:

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����6:M>K^L�(FIHKM:G<>�MH�5BM:EBMR ���



LB@G:E�MH�MA>�LFHHMA�FNL<E>�H?�;EHH=�O>LL>EL�<:NLBG@�MA>F�MH�=BE:M>�LH�MA:M�FHK>
;EHH=�?EHPL�MH�MA>�;H=R^L�I>KBIA>KR��.G<>�HG�MA>�LDBG��>QMK:�A>:M�>QBML�MA>�;H=R�OB:
I>KLIBK:MBHG��LP>:M	��PAB<A�BL����MH����I>K<>GM�P:M>K��6:M>K�HG�MA>�LDBG^L�LNK?:<>
>O:IHK:M>L��:�IKH<>LL�MA:M�M:D>L�>G>K@R�:G=�K>LNEML�BG�MA>�EHLL�H?�A>:M��MA>K>;R
<HHEBG@�MA>�;H=R��/>KLIBK:MBHG�BL�:�IKH<>LL�MA:M�BGM>KMPBG>L�M>FI>K:MNK>
AHF>HLM:LBL�PBMA�?ENB=�:G=�>E><MKHERM>�AHF>HLM:LBL��6:M>K�:G=�>E><MKHERM>L�EHLM�BG
LP>:M�G>>=�MH�;>�K>IE>GBLA>=�BG�HK=>K�MH�F:BGM:BG�?ENB=�:G=�>E><MKHERM>�;:E:G<>��(G
2><MBHG������1>@NE:MBHG�H?�6:M>K�!:E:G<>���P>�PBEE�>QIE:BG�MA>�IARLBHEH@B<:E
F><A:GBLFL�MA:M�:K>�BGOHEO>=�BG�F:BGM:BGBG@�?ENB=�:G=�>E><MKHERM>�;:E:G<>�BG�MA>
;H=R�

KEY TAKEAWAYS

V 4L>L�H?�P:M>K�BG�MA>�ANF:G�;H=R�<:G�;>�EHHL>ER�<:M>@HKBS>=�BGMH�?HNK
;:LB<�?NG<MBHGL��MK:GLIHKM:MBHG�O>AB<E>��F>=BNF�?HK�<A>FB<:E�K>:<MBHGL�
EN;KB<:GM�LAH<D�:;LHK;>K��:G=�M>FI>K:MNK>�K>@NE:MHK�

V 6:M>K�A:L�;>>G�M>KF>=�MA>�\NGBO>KL:E�LHEO>GM]�;><:NL>�FHK>�LN;LM:G<>L
=BLLHEO>�BG�BM�MA:G�:GR�HMA>K�?ENB=��6:M>K�BL�>LL>GMB:E�MH�?HKF�>GSRF>L
:G=�L>KO>L�:L�:�F>=BNF�?HK�<A>FB<:E�K>:<MBHGL��6:M>K�:L�:�<HFIHG>GM�H?
;H=R�?ENB=L�:<ML�:L�:�EN;KB<:GM�:G=�LAH<D�:;LHK;>K�

V 6:M>K�BL�@HH=�:M�LMHKBG@�A>:M�:G=�;N??>KL�MA>�;H=R�:@:BGLM�>QMK>F>
O:KB:MBHGL�BG�M>FI>K:MNK>�

V 3A>K>�:K>�L>O>K:E�F><A:GBLFL�MA:M�FHO>�;H=R�P:M>K�?KHF�IE:<>�MH�IE:<>
:L�:�F>MAH=�H?�A>:M�=BLMKB;NMBHG�:G=�M>FI>K:MNK>�>JN:EBS:MBHG�

DISCUSSION STARTERS

�� 1>?>K�;:<D�MH"A:IM>K����+BIB=L�H?�MABL�;HHD�:G=�=BL<NLL�PAR�EBIB=L�:K>
<H:M>=�PBMA�IKHM>BGL��?HKFBG@�<AREHFB<KHGL��IKBHK�MH�:;LHKIMBHG�

�� 6AR�=H�RHNK�?BG@>KL�MNKG�PABM>�BG�MA>�<HE=�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����6:M>K^L�(FIHKM:G<>�MH�5BM:EBMR ���



7.3 Regulation of Water Balance
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Figure 7.3Daily Fluid Loss and Gain

Dietary Gain of Water
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Regulation of Daily Water Output

Figure 7.4Kidneys

A primary function of the kidneys is to filter blood and remove wastes. They play a major role in fluid and
electrolyte balance.
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The Hypothalamus Detects Blood Osmolality

Figure 7.5
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Sodium and fluid balance are intertwined.
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:E=HLM>KHG>��3A>K>?HK>��:E=HLM>KHG>�BL�K>E>:L>=�BG�K>LIHGL>�MH�:G@BHM>GLBG
LMBFNE:MBHG�:G=�BL�:ELH�<HGMKHEE>=�;R�;EHH=�>E><MKHERM>�<HG<>GMK:MBHGL��(G�>BMA>K
<:L>��:E=HLM>KHG>�<HFFNGB<:M>L�MA>�L:F>�F>LL:@>��PAB<A�BL�MH�BG<K>:L>�LH=BNF
K>:;LHKIMBHG�:G=�<HGL>JN>GMER�P:M>K�K>:;LHKIMBHG��(G�>Q<A:G@>��IHM:LLBNF�BL
>Q<K>M>=�

3A>�F><A:GBLFL�BGOHEO>=�BG�K>@NE:MBG@�P:M>K�BGINM�:G=�HNMINM�:K>�BGM>KMPBG>=
PBMA�MAHL>�<HGMKHEEBG@�>E><MKHERM>�;:E:G<>��(G�:�A>:EMAR�BG=BOB=N:E��MABL�FNEMBE>O>E
<HHK=BG:M>=�<HGMKHE�H?�?ENB=�:G=�>E><MKHERM>�E>O>EL�BG�MA>�;H=R�>GLNK>L�AHF>HLM:LBL�
'HP>O>K��BG�:�I>KLHG�PBMA�A>:KM�?:BENK>��MA>�<KHLLM:ED�;>MP>>G�HK@:GL�<:G�A:O>�=BK>
<HGL>JN>G<>L��'>:KM�?:BENK>�K>LNEML�BG�:�=><K>:L>�BG�;EHH=�HNMINM�?KHF�MA>�A>:KM�
PAB<A�EHP>KL�;EHH=�IK>LLNK>��(G�K>LIHGL>�MH�MA>�EHP>K�;EHH=�IK>LLNK>�MA>�DB=G>RL
K>E>:L>�K>GBG��E>:=BG@�MH�MA>�K>E>:L>�H?�:GMB=BNK>MB<�AHKFHG>�� GMB=BNK>MB<�AHKFHG>
:<ML�HG�MA>�DB=G>RL�:G=�BG<K>:L>L�P:M>K�K>:;LHKIMBHG��MA>K>;R�BG<K>:LBG@�;EHH=
OHENF>�:G=�IK>LLNK>��3ABL�F:D>L�MA>�A>:KM�PHKD�A:K=>K�:G=�>Q:<>K;:M>L�MA>�A>:KM
<HG=BMBHG��3H�;EH<D�MABL�K>LIHGL>��I>HIE>�PBMA�A>:KM�?:BENK>�:K>�MK>:M>=�PBMA�=KN@L
MA:M�;EH<D�MA>�DB=G>RL^�<HFI>GL:MHKR�K>LIHGL>��#BNK>MB<L�:K>�=KN@L�MA:M�:<M�>BMA>K
;R�BGAB;BMBG@�MA>�:<MBHGL�H?�:GMB=BNK>MB<�AHKFHG>�HK�;R�IKHFHMBG@�LH=BNF�>Q<K>MBHG
BG�MA>�NKBG>��3ABL�BG<K>:L>L�P:M>K�HNMINM�:G=�;EHH=�IK>LLNK>�BL�K>=N<>=��#BNK>MB<L�
:EHG@�PBMA�HMA>K�=KN@L��:K>�NL>?NE�BG�MK>:MBG@�A>:KM�?:BENK>�:G=�BG�=><K>:LBG@�;EHH=
IK>LLNK>�BG�I>HIE>�PBMA�ARI>KM>GLBHG�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>
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KEY TAKEAWAYS

V  �AHF>HLM:MB<�@H:E�?HK�:�<>EE��MBLLN>��HK@:G��:G=�>GMBK>�HK@:GBLF�BL�MH
;:E:G<>�P:M>K�HNIMNM�PBMA�P:M>K�BGINM��3A>�:FHNGM�H?�P:M>K�:�I>KLHG
LAHNE=�<HGLNF>�>O>KR=:R�BL�O:KB:;E>�:G=�LAHNE=�;>�;:L>=�HG�MA>�<EBF:M>
:�I>KLHG�EBO>L�BG��:L�P>EE�:L�MA>BK�:@>��IARLB<:E�:<MBOBMR�E>O>E��:G=�DB=G>R
?NG<MBHG�

V 3ABKLM�K>LNEML�?KHF�:�<HFIE>Q�BGM>K:<MBHG�H?�AHKFHG>L�:G=�G>NKHG:E
K>LIHGL>L�MA:M�<HHK=BG:M>�MH�:<AB>O>�?ENB=�;:E:G<>�:G=�<HFIHLBMBHG�BG
MA>�;H=R��3ABKLM�BL�MKB@@>K>=�;R�>BMA>K�:�=><K>:L>�BG�;EHH=�OHENF>�HK�:G
BG<K>:L>�BG�;EHH=�HLFHE:EBMR�

V .MA>K�F><A:GBLFL�;R�PAB<A�;H=R�P:M>K�;:E:G<>�BL�F:BGM:BG>=�:K>
:BF>=�:M�<HGMKHEEBG@�MA>�P:M>K�OHENF>�H?�NKBG>��3A>�:FHNGM�H?�P:M>K
?BEM>K>=�?KHF�MA>�;EHH=�:G=�>Q<K>M>=�:L�NKBG>�BL�=>I>G=>GM�NIHG�MA>
:FHNGM�H?�P:M>K�BG�;EHH=�:G=�MA>�>E><MKHERM>�<HFIHLBMBHG�H?�;EHH=�

V 3A>�K>@NE:MBHG�H?�P:M>K�HNMINM�BGOHEO>L�<HFIE>Q�<HFFNGB<:MBHG
;>MP>>G�MA>�DB=G>RL��ARIHMA:E:FNL��:G=�>G=H<KBG>�@E:G=L�

DISCUSSION STARTERS

�� 6AR�=H�I>HIE>�NKBG:M>�FHK>�H?M>G�PA>G�BM�BL�<HE=�HNMLB=>�
�� #BL<NLL�MA>�LB@GL�RHN�?BKLM�=>M><M�PA>G�RHN�:K>�MABKLMR�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>
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7.4 Electrolytes Important for Fluid Balance

LEARNING OBJECTIVE

�� $QIE:BG�MA>�KHE>�H?�MA>�>E><MKHERM>L�LH=BNF��IHM:LLBNF��:G=�<AEHKB=>�BG
?ENB=�;:E:G<>�

">EEL�:K>�:;HNM����I>K<>GM�P:M>K�:G=�;EHH=�IE:LF:�BL�:;HNM����I>K<>GM�P:M>K��6AR
MA>G��=H>L�MA>�P:M>K�GHM�?EHP�?KHF�;EHH=�IE:LF:�MH�<>EEL��3A>�F:BGM>G:G<>�H?�MA>
NG>JN:E�OHENF>L�H?�P:M>K�;>MP>>G�?ENB=�<HFI:KMF>GML�BL�:<AB>O>=�;R�;:E:G<BG@�MA>
?HK<>�H?�P:M>K��AR=KHLM:MB<�IK>LLNK>	�:@:BGLM�MA>�?HK<>�H?�:EE�=BLLHEO>=�LN;LM:G<>L�
Concentration � F>:GL�MA>�:FHNGM�H?�I:KMB<E>L�BG�:�L>M�OHENF>�H?�P:M>K���1><:EE�MA:M
BG=BOB=N:E�LHENM>L�<:G�=B??>K�BG�<HG<>GMK:MBHG�;>MP>>G�MA>�BGMK:<>EENE:K�:G=
>QMK:<>EENE:K�?ENB=L��;NM�MA>�MHM:E�<HG<>GMK:MBHG�H?�:EE�=BLLHEO>=�LN;LM:G<>L�BL�>JN:E�	

3A>�?HK<>�=KBOBG@�MA>�P:M>K�FHO>F>GM�MAKHN@A�MA>�L>E><MBO>ER�I>KF>:;E>
F>F;K:G>�BL�MA>�AB@A>K�LHENM>�<HG<>GMK:MBHG�HG�MA>�HG>�LB=>��2HENM>L�:M�=B??>K>GM
<HG<>GMK:MBHGL�HG�>BMA>K�LB=>�H?�:�L>E><MBO>ER�I>KF>:;E>�F>F;K:G>�>Q>KM�:�?HK<>�
<:EE>=osmotic pressure�� ��3A>�AB@A>K�<HG<>GMK:MBHG�H?�LHENM>L�HG�HG>�LB=>
<HFI:K>=�MH�MA>�HMA>K�H?�MA>�4MN;>�>Q>KML�HLFHMB<�IK>LLNK>��INEEBG@�MA>�P:M>K�MH�:
AB@A>K�OHENF>�HG�MA>�LB=>�H?�MA>�4MN;>�<HGM:BGBG@�FHK>�=BLLHEO>=�I:KMB<E>L��6A>G
MA>�HLFHMB<�IK>LLNK>�BL�>JN:E�MH�MA>�IK>LLNK>�H?�MA>�P:M>K�HG�MA>�L>E><MBO>ER
I>KF>:;E>�F>F;K:G>��G>M�P:M>K�FHO>F>GM�LMHIL��MAHN@A�BM�LMBEE�=B??NL>L�;:<D�:G=
?HKMA�:M�:G�>JN:E�K:M>	�

.G>�>JN:MBHG�>Q>FIEB?RBG@�>JN:E�<HG<>GMK:MBHGL�;NM�=B??>K>GM�OHENF>L�BL�MA>
?HEEHPBG@

��@K:FL�H?�@EN<HL>�BG���EBM>K������@K:FL�H?�@EN<HL>�BG���EBM>KL���@�+����@�+	

3A>�=B??>K>G<>L�BG�<HG<>GMK:MBHGL�H?�I:KMB<NE:K�LN;LM:G<>L�IKHOB=>�<HG<>GMK:MBHG
@K:=B>GML�MA:M�<>EEL�<:G�NL>�MH�I>K?HKF�PHKD�� �<HG<>GMK:MBHG�@K:=B>GM�BL�:�?HKF�H?
IHM>GMB:E�>G>K@R��EBD>�P:M>K�:;HO>�:�=:F��6A>G�P:M>K�?:EEL�MAKHN@A�:�=:F�MA>
IHM>GMB:E�>G>K@R�BL�<A:G@>=�MH�FHOBG@�>G>K@R��DBG>MB<	��MA:M�BG�MNKG�BL�<:IMNK>=�;R
MNK;BG>L��2BFBE:KER��PA>G�:G�>E><MKHERM>�:M�AB@A>K�<HG<>GMK:MBHG�BG�MA>�>QMK:<>EENE:K
?ENB=�BL�MK:GLIHKM>=�BGMH�:�<>EE��MA>�IHM>GMB:E�>G>K@R�BL�A:KG>LL>=�:G=�NL>=�MH
I>K?HKF�PHKD�

�� 3A>�:FHNGM�H?�I:KMB<E>L�BG�:�L>M
OHENF>�H?�P:M>K�

��� 3A>�?HK<>�>Q>KM>=�;R�LHENM>L�:M
=B??>K>GM�<HG<>GMK:MBHGL�HG
>BMA>K�LB=>�H?�:�L>E><MBO>ER
I>KF>:;E>�F>F;K:G>�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>
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">EEL�:K>�<HGLM:GMER�MK:GLIHKMBG@�GNMKB>GML�BG�:G=�P:LM>L�HNM��'HP�BL�MA>
<HG<>GMK:MBHG�H?�LHENM>L�F:BGM:BG>=�B?�MA>R�:K>�BG�:�LM:M>�H?�?ENQ��3ABL�BL�PA>K>
>E><MKHERM>L�<HF>�BGMH�IE:R��3A>�<>EE��HK�FHK>�LI><B?B<:EER�MA>�GNF>KHNL�LH=BNF
IHM:LLBNF�INFIL�BG�BML�F>F;K:G>	�<HGMBGNHNLER�INFIL�LH=BNF�BHGL�HNM�MH
>LM:;EBLA�:�<A>FB<:E�@K:=B>GM��3A>�MK:GLIHKM�IKHM>BG��<:EE>=�MA>�@EN<HL>�LRFIHKM>K�
NL>L�MA>�LH=BNF�@K:=B>GM�MH�IHP>K�@EN<HL>�FHO>F>GM�BGMH�MA>�<>EE��2H=BNF�:G=
@EN<HL>�;HMA�FHO>�BGMH�MA>�<>EE��6:M>K�I:LLBO>ER�?HEEHPL�MA>�LH=BNF��3H�K>LMHK>
;:E:G<>��MA>�LH=BNFIHM:LLBNF�INFI�MK:GL?>KL�LH=BNF�;:<D�MH�MA>�>QMK:<>EENE:K
?ENB=�:G=�P:M>K�?HEEHPL��L>>-HM>�������(GM>K:<MBO>�����	��$O>KR�<R<E>�H?�MA>�LH=BNF
IHM:LLBNF�INFI�BGOHEO>L�MA>�FHO>F>GM�H?�MAK>>�LH=BNF�BHGL�HNM�H?�:�<>EE��BG
>Q<A:G@>�?HK�MPH�IHM:LLBNF�BHGL�BGMH�:�<>EE��3H�F:BGM:BG�<A:K@>�G>NMK:EBMR�HG�MA>
HNMLB=>�H?�<>EEL�>O>KR�LH=BNF�<:MBHG�BL�?HEEHP>=�;R�:�<AEHKB=>�:GBHG��$O>KR�<R<E>�H?
MA>�INFI�<HLML�HG>�FHE><NE>�H?� 3/��:=>GHLBG>�MKBIAHLIA:M>	��3A>�<HGLM:GM�PHKD
H?�MA>�LH=BNFIHM:LLBNF�INFI�F:BGM:BGL�MA>�LHENM>�>JNBEB;KBNF�:G=�<HGL>JN>GMER�
P:M>K�=BLMKB;NMBHG�;>MP>>G�BGMK:<>EENE:K�:G=�>QMK:<>EENE:K�?ENB=L�

3A>�NG>JN:E�FHO>F>GM�H?�MA>�IHLBMBO>ER�<A:K@>=�LH=BNF�:G=�IHM:LLBNF�BHGL�F:D>L
BGMK:<>EENE:K�?ENB=�FHK>�G>@:MBO>ER�<A:K@>=�MA:G�MA>�>QMK:<>EENE:K�?ENB=��3ABL�<A:K@>
@K:=B>GM�BL�:GHMA>K�LHNK<>�H?�>G>K@R�MA:M�:�<>EE�NL>L�MH�I>K?HKF�PHKD��8HN�PBEE�LHHG
E>:KG�MA:M�MABL�<A:K@>�@K:=B>GM�:G=�MA>�LH=BNFIHM:LLBNF�INFI�:K>�:ELH�>LL>GMB:E
?HK�G>KO>�<HG=N<MBHG�:G=�FNL<E>�<HGMK:<MBHG��3A>�F:GR�?NG<MBHGL�H?�MA>�LH=BNF
IHM:LLBNF�INFI�BG�MA>�;H=R�:<<HNGM�?HK�:IIKHQBF:M>ER�:�JN:KM>K�H?�MHM:E�K>LMBG@
>G>K@R�>QI>G=BMNK>�

Interactive 7.1

5B>P�MABL�:GBF:MBHG�H?�MA>�LH=BNFIHM:LLBNF�INFI�F:BGM:BGBG@�?ENB=�;:E:G<>
BG�<>EEL�

AMMI���GNMKBMBHG�C;IN;�<HF�K>LHNK<>L�:GBF:MBHGL�<?F�B=����=>;N@��
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http://nutrition.jbpub.com/resources/animations.cfm?id=27&debug=0


The sodium-potassium pump is the primary mechanism for cells to maintain water balance between themselves and
their surrounding environment.

Sodium

2H=BNF��BL�OBM:E�GHM�HGER�?HK�F:BGM:BGBG@�?ENB=�;:E:G<>�;NM�:ELH�?HK�F:GR�HMA>K
>LL>GMB:E�?NG<MBHGL��(G�<HGMK:LM�MH�F:GR�FBG>K:EL��LH=BNF�:;LHKIMBHG�BG�MA>�LF:EE
BGM>LMBG>�BL�>QMK>F>ER�>??B<B>GM�:G=�BG�:�A>:EMAR�BG=BOB=N:E�:EE�>Q<>LL�LH=BNF�BL
>Q<K>M>=�;R�MA>�DB=G>RL��(G�?:<M��O>KR�EBMME>�LH=BNF�BL�K>JNBK>=�BG�MA>�=B>M��:;HNM����
FBEEB@K:FL	�;><:NL>�MA>�DB=G>RL�:<MBO>ER�K>:;LHK;�LH=BNF��*B=G>R�K>:;LHKIMBHG�H?
LH=BNF�BL�AHKFHG:EER�<HGMKHEE>=��:EEHPBG@�?HK�:�K>E:MBO>ER�<HGLM:GM�LH=BNF
<HG<>GMK:MBHG�BG�MA>�;EHH=�

Other Functions of Sodium in the Body

3A>�L><HG=�GHM:;E>�?NG<MBHG�H?�LH=BNF�BL�BG�G>KO>�BFINEL>�MK:GLFBLLBHG��->KO>
BFINEL>�MK:GLFBLLBHG�K>LNEML�?KHF�MA>�MK:GLIHKM�H?�LH=BNF�<:MBHGL�BGMH�:�G>KO>�<>EE�
PAB<A�<K>:M>L�:�<A:K@>�=B??>K>G<>��HK�OHEM:@>	�;>MP>>G�MA>�G>KO>�<>EE�:G=�BML
>QMK:<>EENE:K�>GOBKHGF>GM��2BFBE:K�MH�AHP�:�<NKK>GM�FHO>L�:EHG@�:�PBK>��:�LH=BNF
<NKK>GM�FHO>L�:EHG@�:�G>KO>�<>EE��2MBFNE:MBG@�:�FNL<E>�<HGMK:<MBHG�:ELH�BGOHEO>L
MA>�FHO>F>GM�H?�LH=BNF�BHGL�:L�P>EE�:L�HMA>K�BHG�FHO>F>GML��%HK�:�FNL<E>�MH
<HGMK:<M��:�G>KO>�BFINEL>�MK:O>EL�MH�:�FNL<E>��3A>�FHO>F>GM�H?�MA>�LH=BNF�<NKK>GM
BG�MA>�G>KO>�<HFFNGB<:M>L�MH�MA>�FNL<E>�;R�K>E>:LBG@�MA>�G>NKHMK:GLFBMM>K�
:<>MRE<AHEBG>�� <>MRE<AHEBG>�LB@G:EL�LH=BNF�<A:GG>EL�BG�MA>�FNL<E>�MH�HI>G�:G=
LH=BNF�KNLA>L�BG��<K>:MBG@�:GHMA>K�<NKK>GM�MA:M�MK:O>EL�:EHG@�MA>�FNL<E>�>O>GMN:EER
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<NEFBG:MBG@�BG�<HGMK:<MBHG��(G�;HMA�MA>�G>KO>�<>EE�:G=�MA>�FNL<E>�<>EE��MA>�LH=BNF
MA:M�P>GM�BG�=NKBG@�:�LMBFNENL�GHP�A:L�MH�;>�FHO>=�HNM�;R�MA>�LH=BNFIHM:LLBNF
INFI�

2H=BNF�BL�>LL>GMB:E�?HK�GNMKB>GM�:;LHKIMBHG�BG�MA>�LF:EE�BGM>LMBG>�:G=�:ELH�?HK
GNMKB>GM�K>:;LHKIMBHG�BG�MA>�DB=G>R�� FBGH�:<B=L��@EN<HL>��:G=�P:M>K�FNLM�F:D>
MA>BK�P:R�?KHF�MA>�LF:EE�BGM>LMBG>�MH�MA>�;EHH=��3H�=H�LH�MA>R�I:LL�MAKHN@A
BGM>LMBG:E�<>EEL�HG�MA>BK�P:R�MH�MA>�;EHH=��3A>�MK:GLIHKM�H?�GNMKB>GML�MAKHN@A
BGM>LMBG:E�<>EEL�BL�?:<BEBM:M>=�;R�MA>�LH=BNFIHM:LLBNF�INFI��PAB<A�;R�FHOBG@
LH=BNF�HNM�H?�MA>�<>EE��<K>:M>L�:�AB@A>K�LH=BNF�<HG<>GMK:MBHG�HNMLB=>�H?�MA>�<>EE
�K>JNBKBG@� 3/	�

Sodium Imbalances

2P>:MBG@�BL�:�AHF>HLM:MB<�F><A:GBLF�?HK�F:BGM:BGBG@�;H=R�M>FI>K:MNK>��PAB<A
BG?EN>G<>L�?ENB=�:G=�>E><MKHERM>�;:E:G<>��2P>:M�BL�FHLMER�P:M>K�;NM�:ELH�<HGM:BGL
LHF>�>E><MKHERM>L��FHLMER�LH=BNF�:G=�<AEHKB=>��4G=>K�GHKF:E�>GOBKHGF>GM:E
<HG=BMBHGL��B�>���GHM�AHM��ANFB=�=:RL	�P:M>K�:G=�LH=BNF�EHLL�MAKHN@A�LP>:M�BL
G>@EB@B;E>��;NM�BL�AB@AER�O:KB:;E>�:FHG@�BG=BOB=N:EL��(M�BL�>LMBF:M>=�MA:M�LBQMR
FBGNM>L�H?�AB@ABGM>GLBMR�IARLB<:E�:<MBOBMR��EBD>�IE:RBG@�:�@:F>�H?�M>GGBL��<:G
IKH=N<>�:IIKHQBF:M>ER�HG>�EBM>K�H?�LP>:M��AHP>O>K�MA>�:FHNGM�H?�LP>:M�IKH=N<>=�BL
AB@AER�=>I>G=>GM�HG�>GOBKHGF>GM:E�<HG=BMBHGL�� �EBM>K�H?�LP>:M�MRIB<:EER�<HGM:BGL
;>MP>>G���:G=���@K:FL�H?�LH=BNF�:G=�MA>K>?HK>�>Q>K<BLBG@�?HK�FNEMBIE>�AHNKL�<:G
K>LNEM�BG�:�AB@A�:FHNGM�H?�LH=BNF�EHLL�BG�LHF>�I>HIE>�� ==BMBHG:EER��A:K=�E:;HK�<:G
IKH=N<>�LN;LM:GMB:E�LH=BNF�EHLL�MAKHN@A�LP>:M��(G�>BMA>K�<:L>��MA>�EHLM�LH=BNF�BL
>:LBER�K>IE:<>=�BG�MA>�G>QM�LG:<D�HK�F>:E�

(G�:MAE>M>Lhyponatremia ��HK�:�EHP�;EHH=LH=BNF�E>O>E��BL�GHM�LH�FN<A�MA>�K>LNEM�H?
>Q<>LLBO>�LH=BNF�EHLL�BG�LP>:M��;NM�K:MA>K�=KBGDBG@�MHH�FN<A�P:M>K��3A>�>Q<>LL
P:M>K�=BENM>L�MA>�LH=BNF�<HG<>GMK:MBHG�BG�;EHH=��(EEG>LL>L�<:NLBG@�OHFBMBG@�
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Pictured is Serena Williams, one
of the greatest female tennis
players of all time. Only in the
extreme does a person lose too
much sodium through sweat.
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Figure 7.6Dietary Sources
of Sodium
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Sodium on the Nutrition Facts Panel

Figure 7.7

Sodium levels in milligrams is a required listing on a Nutrition Facts label.
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Take control of your salt intake
and prepare your own foods. Not
enough time? A packaged dinner
from your grocerÕs freezer rarely
supplies you with leftovers, a
timesaver for the next meal, but
does supply a large amount of
salt.
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Salt Substitutes
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,HKMHG�+BM>�2:EM ��MLI� ����� �����

$LM>>�2:EM(M ��MLI� � �����

,HKMHG�-:MNK>^L�2>:LHGL ��MLI� ����� �����

,HKMHG�2:EM�2N;LMBMNM> ��MLI� � �����

-H�2:EM ��MLI� � �����

-N2:EM ��MLI� � ���

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���



2HNK<>��4GBO>KLBMR�H?�6BL<HGLBG�'HLIBM:EL�:G=�"EBGB<L� NMAHKBMR��\'>:EMA�%:<ML�?HK
8HN��&NB=>EBG>L�?HK�:�+HP�2H=BNF�#B>M�]�,:K<A������AMMI���PPP�NAL�PBL<�>=N�
A>:EMAMHIB<L�GNMKBMBHG?BMG>LL:G=A>:KMA>:EMA�=H<NF>GML�2H=BNF�I=?�

Alternative Seasonings

3:;E>�L:EM�F:R�L>>F�:G�>LL>GMB:E�BG@K>=B>GM�H?�@HH=�?HH=��;NM�MA>K>�:K>�HMA>KL�MA:M
IKHOB=>�:EM>KG:MBO>�M:LM>�:G=�S>LM�MH�RHNK�?HH=L��2>>3:;E>������2:EM� EM>KG:MBO>L�?HK
:G� ' �EBLM�H?�:EM>KG:MBO>�?HH=�L>:LHGBG@L�

3:;E>���� 2:EM� EM>KG:MBO>L

Seasoning Foods

 EELIB<>
+>:G�@KHNG=�F>:ML��LM>PL��MHF:MH>L��I>:<A>L��:IIE>L:N<>��<K:G;>KKR�L:N<>�
@K:OB>L��E>:G�F>:M

 EFHG=
>QMK:<M

/N==BG@L��?KNBML

":K:P:R
L>>=L

+>:G�F>:ML��LM>PL��LHNIL��L:E:=L��;K>:=L��<:;;:@>��:LI:K:@NL��GHH=E>L

"ABO>L 2:E:=L��L:N<>L��LHNIL��E>:GF>:M�=BLA>L��O>@>M:;E>L

"B=>K
OBG>@:K

2:E:=L��O>@>M:;E>L��L:N<>L

"BGG:FHG %KNBML��;K>:=L��IB>�<KNLML

"NKKR
IHP=>K

+>:G�F>:ML��>LI><B:EER�E:F;	��O>:E��<AB<D>G��?BLA��MHF:MH>L��MHF:MH�LHNI�
F:RHGG:BL>�

#BEE
?BLA�L:N<>L��LHNIL��MHF:MH>L��<:;;:@>L��<:KKHML��<:NEB?EHP>K��@K>>G�;>:GL�
<N<NF;>KL��IHM:MH>L��L:E:=L��F:<:KHGB��E:F;

&:KEB<��GHM
@:KEB<�L:EM	

+>:G�F>:ML��?BLA��LHNIL��L:E:=L��O>@>M:;E>L��MHF:MH>L��IHM:MH>L

&BG@>K "AB<D>G��?KNBML

+>FHG�CNB<>+>:G�F>:ML��?BLA��IHNEMKR��L:E:=L��O>@>M:;E>L

,:<>
'HM�;K>:=L��:IIE>L��?KNBM�L:E:=L��<:KKHML��<:NEB?EHP>K��LJN:LA��IHM:MH>L��O>:E�
E:F;

,NLM:K=
�=KR	

E>:G�@KHNG=�F>:ML��E>:G�F>:ML��<AB<D>G��?BLA��L:E:=L��:LI:K:@NL��;KH<<HEB�
!KNLL>EL�LIKHNML��<:;;:@>��F:RHGG:BL>��L:N<>L

-NMF>@
%KNBML��IB>�<KNLM��E>FHG:=>��IHM:MH>L��<AB<D>G��?BLA��E>:G�F>:MEH:?��MH:LM�
O>:E��IN==BG@

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���

http://www.uhs.wisc.edu/health-topics/nutrition-fitness-and-heart-health/documents/Sodium.pdf
http://www.uhs.wisc.edu/health-topics/nutrition-fitness-and-heart-health/documents/Sodium.pdf


Seasoning Foods

.GBHG
IHP=>K

+>:G�F>:ML��LM>PL��O>@>M:;E>L��L:E:=L��LHNIL

/:IKBD: +>:G�F>:ML��?BLA��LHNIL��L:E:=L��L:N<>L��O>@>M:;E>L

/:KLE>R +>:G�F>:ML��?BLA��LHNIL��L:E:=L��L:N<>L��O>@>M:;E>L

/>II>KFBGM
>QMK:<M

/N==BG@L��?KNBML

/BFB>GMH 2:E:=L��O>@>M:;E>L��<:LL>KHE>�=BLA>L

1HL>F:KR
"AB<D>G��O>:E��E>:G�F>:MEH:?��E>:G�;>>?��E>:G�IHKD��L:N<>L��LMN??BG@L�
IHM:MH>L��I>:L��EBF:�;>:GL

2:@>
+>:G�F>:ML��LM>PL��;BL<NBML��MHF:MH>L��@K>>G�;>:GL��?BLA��EBF:�;>:GL��HGBHGL�
E>:G�IHKD

2:OHKR
2:E:=L��E>:G�IHKD��E>:G�@KHNG=�F>:ML��LHNIL��@K>>G�;>:GL��LJN:LA��MHF:MH>L�
EBF:�;>:GL��I>:L

3ARF>
+>:G�F>:ML��>LI><B:EER�O>:E�:G=�E>:G�IHKD	��L:N<>L��LHNIL��HGBHGL��I>:L�
MHF:MH>L��L:E:=L

3NKF>KB< +>:G�F>:ML��?BLA��L:N<>L��KB<>

2HNK<>�� F>KB<:G�'>:KM� LLH<B:MBHG��\2A:DBG@�MA>�2:EM�':;BM�]�4I=:M>=�)NG>���������
AMMI���PPP�A>:KM�HK@�'$ 13.1&�"HG=BMBHGL�'B@A!EHH=/K>LLNK>�
/K>O>GMBHG3K>:MF>GMH?'B@A!EHH=/K>LLNK>�2A:DBG@MA>2:EM
':;BM94",9������9 KMB<E>�CLI �

Tools for Change

#H�RHN�MABGD�F:GR�:EM>KG:MBO>�LIB<>L�:K>�MHH�>QI>GLBO>��2IB<>L�:K>�FN<A
<A>:I>K�BG�;NED��:G=�F:GR�@KH<>KR�LMHK>L�:G=�>MAGB<�F:KD>ML�<:KKR�MA>F�BG�MABL
P:R��%HK�>Q:FIE>��PA>G�INK<A:L>=�BG�;NED��<NFBG�BL��HG�:O>K:@>��HGER�HG>
=HEE:K�I>K�HNG<>��:�JN:GMBMR�MA:M�M:D>L�F:GR�F>:EL�MH�>QA:NLM�

Chloride

"AEHKB=>�BL�MA>�IKBF:KR�:GBHG�BG�>QMK:<>EENE:K�?ENB=��(G�:==BMBHG�MH�I:LLBO>ER
?HEEHPBG@�LH=BNF��<AEHKB=>�A:L�BML�HPG�IKHM>BG�<A:GG>EL�MA:M�K>LB=>�BG�<>EE

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���

http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp
http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp
http://www.heart.org/HEARTORG/Conditions/HighBloodPressure/PreventionTreatmentofHighBloodPressure/Shaking-the-Salt-Habit_UCM_303241_Article.jsp


F>F;K:G>L��3A>L>�IKHM>BG�<A:GG>EL�:K>�>LI><B:EER�:;NG=:GM�BG�MA>�@:LMKHBGM>LMBG:E
MK:<M��I:G<K>:L��:G=�ENG@L�

ChlorideÕs Role in Fluid Balance

"AEHKB=>�:B=L�BG�?ENB=�;:E:G<>�F:BGER�;><:NL>�BM�?HEEHPL�LH=BNF�BG�HK=>K�MH�F:BGM:BG
<A:K@>�G>NMK:EBMR��"AEHKB=>�<A:GG>EL�:ELH�IE:R�:�KHE>�BG�K>@NE:MBG@�?ENB=�L><K>MBHG�
LN<A�:L�I:G<K>:MB<�CNB<>�BGMH�MA>�LF:EE�BGM>LMBG>�:G=�MA>�?EHP�H?�P:M>K�BGMH�FN<NL�
%ENB=�L><K>MBHG�:G=�FN<NL�:K>�BFIHKM:GM�?HK�F:GR�H?�EB?>^L�IKH<>LL>L��3A>BK
BFIHKM:G<>�BL�>Q>FIEB?B>=�BG�MA>�LB@GL�:G=�LRFIMHFL�H?�MA>�@>G>MB<�=BL>:L>��<RLMB<
?B;KHLBL�

Cystic Fibrosis

"RLMB<�?B;KHLBL��HK�"%��BL�HG>�H?�MA>�FHLM�IK>O:E>GM�BGA>KBM>=�=BL>:L>L�BG�I>HIE>�H?
$NKHI>:G�=>L<>GM��(M�BL�<:NL>=�;R�:�FNM:MBHG�BG�:�IKHM>BG�MA:M�MK:GLIHKML�<AEHKB=>
BHGL�HNM�H?�MA>�<>EE��"%^L�LB@GL�:G=�LRFIMHFL�BG<EN=>�L:EMR�LDBG��IHHK�=B@>LMBHG�:G=
:;LHKIMBHG��E>:=BG@�MH�IHHK�@KHPMA	��LMB<DR�FN<NL�:<<NFNE:MBHG�BG�MA>�ENG@L
�<:NLBG@�BG<K>:L>=�LNL<>IMB;BEBMR�MH�K>LIBK:MHKR�BG?><MBHGL	��EBO>K�=:F:@>��:G=
BG?>KMBEBMR�

6A>G�<AEHKB=>�<A:GG>EL�=H�GHM�MK:GLIHKM�<AEHKB=>�HNM�H?�<>EEL��MA>�?HEEHPBG@�LB@GL
:G=�LRFIMHFL�H?�"%�;><HF>�:II:K>GM�

�� Salty skin. #>?><MBO>�<AEHKB=>�<A:GG>EL�BG�MA>�LP>:M�@E:G=L�<:NL>
>Q<>LL�K>E>:L>�H?�<AEHKB=>��PAB<A�LH=BNF�MA>G�?HEEHPL�BGMH�MA>�LP>:M�

�� Poor digestion and growth. #>?><MBO>�<AEHKB=>�<A:GG>EL�BG�MA>
I:G<K>:L�<:NL>�I:G<K>:MB<�CNB<>L�MH�MAB<D>G�� L�:�K>LNEM�H?�MA>
MAB<D>GBG@��MA>�K>E>:L>�H?�I:G<K>:MB<�CNB<>L�BL�LEHP>=�:G=�GNMKB>GM
=B@>LMBHG�BL�<HFIKHFBL>=�

�� Respiratory infection. #>?><MBO>�<AEHKB=>�<A:GG>EL�BG�MA>�ENG@L�<:NL>
MAB<D>G>=�FN<NL��3A>�FN<NL�MA>G�MK:IL�;:<M>KB:�

�� Liver damage. #>?><MBO>�<AEHKB=>�<A:GG>EL�BG�MA>�@:EE�;E:==>K�<:NL>
MAB<D>G>=�@:EE;E:==>K�L><K>MBHGL��3A>�@:EE;E:==>K�=N<ML�MA>G�;><HF>
;EH<D>=��E>:=BG@�MH�EBO>K�=:F:@>�

�� Infertility. #>?><MBO>�<AEHKB=>�<A:GG>EL�BG�F:E>�:G=�?>F:E>
K>IKH=N<MBO>�HK@:GL�<:G�K>LNEM�BG�BFI:BK>=�LI>KF�MK:GLIHKM�:G=
OBL<HNL�FN<NL�BG�MA>�<>KOBQ��K>LI><MBO>ER�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���



Other Functions of Chloride

"AEHKB=>�A:L�L>O>K:E�HMA>K�?NG<MBHGL�BG�MA>�;H=R��FHLM�BFIHKM:GMER�BG�:<B=;:L>
;:E:G<>��!EHH=�I'�BL�F:BGM:BG>=�BG�:�G:KKHP�K:G@>�:G=�MA>�GNF;>K�H?�IHLBMBO>ER
<A:K@>=�LN;LM:G<>L�BL�>JN:E�MH�MA>�GNF;>K�H?�G>@:MBO>ER�<A:K@>=�LN;LM:G<>L�
/KHM>BGL��LN<A�:L�:E;NFBG��:L�P>EE�:L�;B<:K;HG:M>�BHGL�:G=�<AEHKB=>�BHGL��:K>
G>@:MBO>ER�<A:K@>=�:G=�:B=�BG�F:BGM:BGBG@�;EHH=�I'��'R=KH<AEHKB<�:<B=��:�@:LMKB<
:<B=�<HFIHL>=�H?�<AEHKBG>�:G=�AR=KH@>G	�:B=L�BG�=B@>LMBHG�:G=�:ELH�IK>O>GML�MA>
@KHPMA�H?�NGP:GM>=�FB<KH;>L�BG�MA>�LMHF:<A��(FFNG>LRLM>F�<>EEL�K>JNBK>
<AEHKB=>��:G=�K>=�;EHH=�<>EEL�NL>�<AEHKB=>�:GBHGL�MH�K>FHO>�<:K;HG�=BHQB=>�?KHF�MA>
;H=R�

Chloride Imbalances

+HP�=B>M:KR�BGM:D>�H?�<AEHKB=>�:G=�FHK>�H?M>G�=B:KKA>:�<:G�<:NL>�EHP�;EHH=�E>O>EL
H?�<AEHKB=>��2RFIMHFL�MRIB<:EER�:K>�LBFBE:K�MH�MAHL>�H?�ARIHG:MK>FB:�:G=�BG<EN=>
P>:DG>LL��G:NL>:��:G=�A>:=:<A>��$Q<>LL�<AEHKB=>�BG�MA>�;EHH=�BL�K:K>�PBMA�GH
<A:K:<M>KBLMB<�LB@GL�HK�LRFIMHFL�

Needs and Dietary Sources of Chloride

,HLM�<AEHKB=>�BG�MA>�=B>M�<HF>L�?KHF�L:EM���2:EM�BL����I>K<>GM�<AEHKB=>�	� �M>:LIHHG
H?�L:EM�>JN:EL�����@K:FL��PBMA�>:<A�M>:LIHHG�H?�L:EM�<HGM:BGBG@�����@K:FL�H?�<AEHKB=>
:G=�����@K:FL�H?�LH=BNF��3A>�<AEHKB=>� (�?HK�:=NEML��L>M�;R�MA>�(.,��BL�����@K:FL�
3A>K>?HK>�CNLM���M>:LIHHG�H?�M:;E>�L:EM�I>K�=:R�BL�LN??B<B>GM�?HK�<AEHKB=>�:L�P>EE�:L
LH=BNF��3A>� (L�?HK�HMA>K�:@>�@KHNIL�:K>�EBLM>=�BG3:;E>������ =>JN:M>�(GM:D>L�?HK
"AEHKB=>��

3:;E>����  =>JN:M>�(GM:D>L�?HK�"AEHKB=>

Age Group g/day

(G?:GML���Z��FHGMAL	 ����

(G?:GML���Z���FHGMAL	 ����

"ABE=K>G���Z��R>:KL	 ����

"ABE=K>G���Z��R>:KL	 ����

"ABE=K>G���Z���R>:KL	 ����

 =HE>L<>GML����Z���R>:KL	 ����

 =NEML����Z���R>:KL	 ����

 =NEML����Z���R>:KL	 ����

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���



Age Group g/day

 =NEML�������R>:KL	 ����

2HNK<>��(GLMBMNM>�H?�,>=B<BG>�Dietary Reference Intakes: Water, Potassium, Sodium,
Chloride, and Sulfate.%>;KN:KR���������� AMMI���PPP�BHF�>=N�1>IHKML������#B>M:KR
1>?>K>G<>(GM:D>L6:M>K/HM:LLBNF2H=BNF"AEHKB=>:G=2NE?:M>�:LIQ�

Other Dietary Sources of Chloride

"AEHKB=>�A:L�=B>M:KR�LHNK<>L�HMA>K�MA:G�M:;E>�L:EM��G:F>ER�:L�:GHMA>K�?HKF�H?
L:EM[IHM:LLBNF�<AEHKB=>��#B>M:KR�LHNK<>L�H?�<AEHKB=>�:K>��:EE�?HH=L�<HGM:BGBG@
LH=BNF�<AEHKB=>��:L�P>EE�:L�MHF:MH>L��E>MMN<>��HEBO>L��<>E>KR��KR>��PAHE>@K:BG�?HH=L�
:G=�L>:?HH=�� EMAHN@A�F:GR�L:EM�LN;LMBMNM>L�:K>�LH=BNF?K>>��MA>R�F:R�LMBEE�<HGM:BG
<AEHKB=>�

Bioavailability

(G�MA>�LF:EE�BGM>LMBG>��MA>�>E>F>GML�H?�LH=BNF�<AEHKB=>�LIEBM�BGMH�LH=BNF�<:MBHGL�:G=
<AEHKB=>�:GBHGL��"AEHKB=>�?HEEHPL�MA>�LH=BNF�BHG�BGMH�BGM>LMBG:E�<>EEL�I:LLBO>ER�
F:DBG@�<AEHKB=>�:;LHKIMBHG�JNBM>�>??B<B>GM��6A>G�<AEHKB=>�>QBLML�:L�:�IHM:LLBNF
L:EM��BM�BL�:ELH�P>EE�:;LHK;>=��.MA>K�FBG>K:E�L:EML��LN<A�:L�F:@G>LBNF�<AEHKB=>��:K>
GHM�:;LHK;>=�:L�P>EE��;NM�;BH:O:BE:;BEBMR�LMBEE�K>F:BGL�AB@A�

Potassium

/HM:LLBNF�BL�MA>�FHLM�:;NG=:GM�IHLBMBO>ER�<A:K@>=�BHG�BGLB=>�H?�<>EEL��-BG>MR
I>K<>GM�H?�IHM:LLBNF�>QBLML�BG�BGMK:<>EENE:K�?ENB=��PBMA�:;HNM����I>K<>GM�BG
>QMK:<>EENE:K�?ENB=��:G=�HGER���I>K<>GM�BG�;EHH=�IE:LF:�� L�PBMA�LH=BNF��IHM:LLBNF
E>O>EL�BG�MA>�;EHH=�:K>�LMKB<MER�K>@NE:M>=��3A>�AHKFHG>�:E=HLM>KHG>�BL�PA:M
IKBF:KBER�<HGMKHEL�IHM:LLBNF�E>O>EL��;NM�HMA>K�AHKFHG>L��LN<A�:L�BGLNEBG	�:ELH�IE:R
:�KHE>��6A>G�IHM:LLBNF�E>O>EL�BG�MA>�;EHH=�BG<K>:L>��MA>�:=K>G:E�@E:G=L�K>E>:L>
:E=HLM>KHG>��3A>�:E=HLM>KHG>�:<ML�HG�MA>�<HEE><MBG@�=N<ML�H?�DB=G>RL��PA>K>�BM
LMBFNE:M>L�:G�BG<K>:L>�BG�MA>�GNF;>K�H?�LH=BNFIHM:LLBNF�INFIL��2H=BNF�BL�MA>G
K>:;LHK;>=�:G=�FHK>�IHM:LLBNF�BL�>Q<K>M>=��!><:NL>�IHM:LLBNF�BL�K>JNBK>=�?HK
F:BGM:BGBG@�LH=BNF�E>O>EL��:G=�A>G<>�?ENB=�;:E:G<>��:;HNM�����FBEEB@K:FL�H?
IHM:LLBNF�:K>�EHLM�?KHF�MA>�;H=R�>O>KR�=:R�

Other Functions of Potassium in the Body

->KO>�BFINEL>�BGOHEO>L�GHM�HGER�LH=BNF��;NM�:ELH�IHM:LLBNF�� �G>KO>�BFINEL>�FHO>L
:EHG@�:�G>KO>�OB:�MA>�FHO>F>GM�H?�LH=BNF�BHGL�BGMH�MA>�<>EE��3H�>G=�MA>�BFINEL>�

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����$E><MKHERM>L�(FIHKM:GM�?HK�%ENB=�!:E:G<> ���

http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx
http://www.iom.edu/Reports/2004/Dietary-Reference-Intakes-Water-Potassium-Sodium-Chloride-and-Sulfate.aspx


IHM:LLBNF�BHGL�KNLA�HNM�H?�MA>�G>KO>�<>EE��MA>K>;R�=><K>:LBG@�MA>�IHLBMBO>�<A:K@>
BGLB=>�MA>�G>KO>�<>EE��3ABL�=BFBGBLA>L�MA>�LMBFNENL��3H�K>LMHK>�MA>�HKB@BG:E
<HG<>GMK:MBHGL�H?�BHGL�;>MP>>G�MA>�BGMK:<>EENE:K�:G=�>QMK:<>EENE:K�?ENB=��MA>
LH=BNFIHM:LLBNF�INFI�MK:GL?>KL�LH=BNF�BHGL�HNM�BG�>Q<A:G@>�?HK�IHM:LLBNF�BHGL
BG��.G�<HFIE>MBHG�H?�MA>�K>LMHK>=�BHG�<HG<>GMK:MBHGL��:�G>KO>�<>EE�BL�GHP�K>:=R�MH
K><>BO>�MA>�G>QM�BFINEL>��2BFBE:KER��BG�FNL<E>�<>EEL�IHM:LLBNF�BL�BGOHEO>=�BG
K>LMHKBG@�MA>�GHKF:E�F>F;K:G>�IHM>GMB:E�:G=�>G=BG@�MA>�FNL<E>�<HGMK:<MBHG�
/HM:LLBNF�:ELH�BL�BGOHEO>=�BG�IKHM>BG�LRGMA>LBL��>G>K@R�F>M:;HEBLF��:G=�IE:M>E>M
?NG<MBHG��:G=�:<ML�:L�:�;N??>K�BG�;EHH=��IE:RBG@�:�KHE>�BG�:<B=;:L>�;:E:G<>�

Imbalances of Potassium

(GLN??B<B>GM�IHM:LLBNF�E>O>EL�BG�MA>�;H=R��hypokalemia 	�<:G�;>�<:NL>=�;R�:�EHP
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Needs and Dietary Sources of Potassium
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Age Group g/day
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Food Sources for Potassium
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Video 7.4

High Potassium Foods
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This slideshow pictures foods high in potassium, with its percentage of the Recommended Daily Allowance.

Bioavailability
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KEY TAKEAWAYS
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7.5 Consequences of Deficiency or Excess

LEARNING OBJECTIVES
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Low-Hydration Status: Dehydration
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Older people need to guard
against dehydration by taking
steps to drink more, especially
when exercising.
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Hypertension
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Blood pressure is measured with
a cuff, also known as a
sphygmomanometer, that
measures blood pressure in
millimeters of mercury, or
mmHg.
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Out of the thousands of beverage
choices, which ones are the best
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7.6 Water Concerns
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Figure 7.8Percentage of Daily Caloric Intake from Beverage Groups

Source: University of North Carolina, Chapel Hill. US Beverage Guidance Council. ÒYou Are What You Drink, and We
Are Drinking Far Too Many Calories from Beverages!Ó Accessed November 6, 2012.http://www.cpc.unc.edu/
projects/nutrans/policy/beverage/us-beverage-panel/.

2<B>GMB?B<�LMN=B>L�A:O>�=>FHGLMK:M>=�MA:M�PABE>�:EE�;>O>K:@>L�:K>�<:I:;E>�H?
L:MBL?RBG@�MABKLM�MA>R�=H�GHM�F:D>�RHN�?>>E�?NEE��HK�L:MB:M>=��3ABL�F>:GL�MA:M
=KBGDBG@�:�<:EHKB><HGM:BGBG@�;>O>K:@>�PBMA�:�F>:E�HGER�IKHOB=>L�FHK>�<:EHKB>L��:L
BM�PHG^M�;>�H??L>M�;R�>:MBG@�E>LL�?HH=��3A>�!>O>K:@>�/:G>E�H?�MA>�4GBO>KLBMR�H?�-HKMA
":KHEBG:��"A:I>E�'BEE�A:L�M:D>G�HG�MA>�<A:EE>G@>�H?�L<B>GMB?B<:EER�>O:EN:MBG@�MA>
A>:EMA�;>G>?BML�:G=�KBLDL�H?�;>O>K:@>�@KHNIL�:G=�IKHOB=BG@�K><HFF>G=:MBHGL�?HK
;>O>K:@>�@KHNIL��3:;E>�������1><HFF>G=:MBHGL�H?�MA>�!>O>K:@>�/:G>E�	��(G�K>@:K=L
MH�LH?M�=KBGDL�:G=�?KNBM�=KBGDL��3A>�!>O>K:@>�/:G>E�LM:M>L�MA:M�MA>R�BG<K>:L>�>G>K@R
BGM:D>��:K>�GHM�L:MB:MBG@��:G=�MA:M�MA>K>�BL�EBMME>�B?�:GR�K>=N<MBHG�BG�HMA>K�?HH=L�MH
<HFI>GL:M>�?HK�MA>�>Q<>LL�<:EHKB>L�� EE�H?�MA>L>�?:<MHKL�<HGMKB;NM>�MH�BG<K>:L>=
>G>K@R�BGM:D>�:G=�H;>LBMR�!>O>K:@>�,:KD>MBG@�"HKIHK:MBHG��\42�+BJNB=
1>?K>LAF>GM�!>O>K:@>�,:KD>M�(G<K>:L>=�;R������BG�������!>O>K:@>�,:KD>MBG@
"HKIHK:MBHG�1>IHKML�]� <<>LL>=�,:K<A����������

"A:IM>K���-NMKB>GML�(FIHKM:GM�MH�%ENB=�:G=�$E><MKHERM>�!:E:G<>

����6:M>K�"HG<>KGL ���

http://www.cpc.unc.edu/projects/beverage
http://www.cpc.unc.edu/projects/nutrans/policy/beverage/us-beverage-panel/
http://www.cpc.unc.edu/projects/nutrans/policy/beverage/us-beverage-panel/


AMMI���PPP�;>O>K:@>F:KD>MBG@�<HF��L><MBHG�IK>LLK>E>:L>L� 3A>�!>O>K:@>�/:G>E
K><HFF>G=L�:G�>O>G�EHP>K�BGM:D>�H?�<:EHKB>L�?KHF�;>O>K:@>L�MA:G�(.,[���I>K<>GM
HK�E>LL�H?�MHM:E�<:EHKB<�BGM:D>�

3:;E>����� 1><HFF>G=:MBHGL�H?�MA>�!>O>K:@>�/:G>E

Beverage Servings per day*
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*One serving is eight ounces.
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Sources of Drinking Water
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Video 7.5

The Water Treatment Process
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Here is a brief video on how drinking water is treated.
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Figure 7.9

Deadly water-borne illnesses decreased to almost nonexistent levels in the United States after the implementation of
water disinfection methods.

Source: Image credit Robert Tauxe. Centers for Disease Control and Prevention. ÒDrinking Water Week.Ó Reviewed
May 17, 2012.http://www.cdc.gov/features/drinkingwater/graph.html.
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Hard versus Soft Water
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The consumption of bottled
water in the United States
creates a mound of plastic waste.

© Shutterstock

Is Bottled Water a Better Beverage Choice than Tap Water?
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*Meets the definition of Òpurified waterÓ in the United States. Pharmacopeia, 23d
Revision, Jan. 1, 1995. It may also be called Òdemineralized waterÓ or Òdeionized

water.Ó

ppm = parts per million
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What Is Bisphenol A and Is It a Health Hazard?
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Tools for Change
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Video 7.6

Bottled Water versus Tap Water
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Use this video to provoke discussion on tap water versus bottled water.
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KEY TAKEAWAYS
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7.7 Popular Beverage Choices

LEARNING OBJECTIVES
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In moderation, alcohol promotes
some aspects of health. However,
caution is necessary because
excessive alcohol intake can have
detrimental effects on health.
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Health Consequences of Alcohol Abuse
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Effects of Alcohol Abuse on the Brain
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Figure 7.10Liver Cirrhosis

Excessive alcohol consumption
causes the destruction of liver
cells. In an attempt to repair
itself, the liver initiates an
inflammatory and reparation
process causing scar tissue to
form. In the liverÕs attempt to
replace the dead cells, surviving
liver cells multiply. The result is
clusters of newly formed liver
cells, also called regenerative
nodules, within the scar tissue.
This state is called cirrhosis of
the liver.
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Effects of Alcohol Abuse on the Liver
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The Reality

 E<HAHE�BL�:�=BNK>MB<�MA:M�K>LNEML�BG�=>AR=K:MBHG��(M�LNIIK>LL>L�MA>�K>E>:L>�H?
:GMB=BNK>MB<�AHKFHG>�:G=�E>LL�P:M>K�BL�K>:;LHK;>=�:G=�FHK>�BL�>Q<K>M>=��#KBGDBG@
:E<HAHE�BG�>Q<>LL�<:G�E>:=�MH�:�\A:G@HO>K�]�H?�PAB<A�MA>�F:CHKBMR�H?�LRFIMHFL�:K>
MA>�=BK><M�K>LNEM�H?�=>AR=K:MBHG�

Caffeine
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Health Benefits
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Video 7.7

A Brain on Caffeine
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Watch this graphic account of the brain on caffeine.

Tools for Change
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The coffee industry is a billion-
dollar industry. Coffee is one of
the most widely distributed
beverages in the world.
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Health Consequences
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Sports Drinks
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Sports Drink Alternatives

(GLM>:=�H?�:�LIHKML�=KBGD��RHN�<:G�K>IE>GBLA�EHLM�?ENB=L�:G=�H;M:BG�>G>K@R�:G=
>E><MKHERM>L�=NKBG@�>Q>K<BL>�;R�=KBGDBG@�IE:BG�P:M>K�:G=�>:MBG@�:�LIHKML�;:K�HK
LG:<D�MA:M�<HGM:BGL�<:K;HAR=K:M>L��IKHM>BG��:G=�>E><MKHERM>L��/HLM>Q>K<BL>��EHP?:M
FBED�A:L�;>>G�L<B>GMB?B<:EER�LAHPG�MH�;>�CNLM�:L�>??><MBO>�:L�:�LIHKML�=KBGD�:L�:
K>AR=K:MBHG�;>O>K:@>�:G=�BM�BL�FHK>�GNMKB>GM=>GL>��<HGM:BGBG@�<:K;HAR=K:M>L�
IKHM>BG��:G=�>E><MKHERM>L��BG�:==BMBHG�MH�HMA>K�OBM:FBGL�

The Bottom Line

Sports drinks consumed in excess by athletes or used by non-athletes simply are another
source of added sugars, and thus extra calories, in the diet and provide no performance,
exercise recovery or health benefit.
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KEY TAKEAWAYS

V  E<HAHE�BG�>Q<>LL�BL�=>MKBF>GM:E�MH�A>:EMA��BG�FH=>K:MBHG��AHP>O>K��BM�BL
IKHFHM>=�:L�:�;>G>?BM�MH�MA>�;H=R�:G=�FBG=��3A>�42Dietary Guidelines
=>?BG>�FH=>K:M>�:E<HAHE�BGM:D>�:L�GH�FHK>�MA:G�HG>�=KBGD�I>K�=:R�?HK
PHF>G�:G=�GH�FHK>�MA:G�MPH�=KBGDL�I>K�=:R�?HK�F>G�

V ,H=>K:M>�BGM:D>�H?�:E<HAHE�A:L�;>>G�LAHPG�BG�FNEMBIE>�L<B>GMB?B<�LMN=B>L
MH�IKHOB=>�A>:EMA�;>G>?BML��BG<EN=BG@�K>=N<BG@�MA>�KBLDL�H?�A>:KM�=BL>:L>�
<:K=BHO:L<NE:K�=BL>:L>��F>M:;HEB<�LRG=KHF>��3RI>���=B:;>M>L��:G=
@:EELMHG>L�

V 3A>�FHLM�K>GHPG>=�>??><ML�H?�<:??>BG>�HG�MA>�;H=R�:K>�BG<K>:L>=
:E>KMG>LL�:G=�=>E:R�H?�?:MB@N>�:G=�LE>>I�� M�AB@A�=HL>L��<:??>BG>
LMBFNE:M>L�MA>�FHMHK�<HKM>Q�H?�MA>�;K:BG�:G=�BGM>K?>K>L�PBMA�MA>�LE>>I
P:D>�<R<E>��<:NLBG@�LB=>�>??><ML�LN<A�:L�LA:DBG>LL��:GQB>MR��:G=
BGLHFGB:�

V 3A>K>�BL�:�@HH=�:FHNGM�H?�L<B>GMB?B<�>OB=>G<>�LNIIHKMBG@�MA:M�AB@A>K
<HGLNFIMBHG�H?�<:??>BG>��FHLMER�BG�MA>�?HKF�H?�<H??>>��LN;LM:GMB:EER
K>=N<>L�MA>�KBLD�?HK�=>O>EHIBG@�3RI>���=B:;>M>L�:G=�/:KDBGLHG^L�=BL>:L>�
3A>K>�BL�:�E>LL>K�:FHNGM�H?�>OB=>G<>�LN@@>LMBG@�BG<K>:L>=�<H??>>
<HGLNFIMBHG�EHP>KL�MA>�KBLD�H?�A>:KM�:MM:<DL�BG�;HMA�F>G�:G=�PHF>G
:G=�LMKHD>L�BG�PHF>G�� <<HK=BG@�MH�;HMA�MA>�%# �:G=�MA>� F>KB<:G
,>=B<:E� LLH<B:MBHG��MA>�FH=>K:M>�NL>�H?�<:??>BG>�BL�\@>G>K:EER
K><H@GBS>=�:L�L:?>�]

V %HK�FHLM�IARLB<:EER�:<MBO>�BG=BOB=N:EL��P:M>K�BL�MA>�;>LM�AR=K:MBHG
LHNK<>��%HK�>G=NK:G<>�:MAE>M>L��MA>K>�BL�BG<K>:L>=�G>>=�H?�@EN<HL>�:L
P>EE�:L�?ENB=��3A>�;H=R�G>>=L�A>:EMAR�?HH=L�:G=�;>O>K:@>L��GHM
LNIIE>F>GML��MH�K>@:BG�>E><MKHERM>L�EHLM�MAKHN@A�LP>:M�

DISCUSSION STARTERS

�� +:M>�GB@AML�L>>F�MH�;>�I:KM�H?�<HEE>@>�EB?>��:G=�PBMA�F:GR�LMN=>GML
PHKDBG@�PABE>�@HBG@�MH�L<AHHE��>:KER�FHKGBG@L�<:G�;>�I:KM�H?�MA>
>JN:MBHG��MHH��'HP�FN<A�=H�RHN�:G=�FHLM�I>HIE>�RHN�DGHP�LE>>I��'HP
FN<A�<:??>BG>�=H�RHN�NL>��':O>�RHN�>O>K�LN??>K>=�?KHF�MA>�BEE�>??><ML�H?
<:??>BG>�

�� 'HP�;B@�:�IKH;E>F�BL�MA>�HO>K<HGLNFIMBHG�H?�>G>K@R�=KBGDL�:M�RHNK
L<AHHE��6A:M�FB@AM�;>�LHF>�H?�MA>�K:FB?B<:MBHGL�MH�E>:KGBG@�
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7.8 End-of-Chapter Exercises

ITÕS YOUR TURN

�� ,:D>�:�?EHP�<A:KM�H?�MA>�IARLBHEH@B<:E�>O>GML�MA:M�MKB@@>K�MABKLM�
�� ":E<NE:M>�RHNK�LH=BNF�BGM:D>�BG�:�=:R��(L�BM�EHP>K��:O>K:@>��HK�AB@A>K

MA:G�MA>�K><HFF>G=>=�BGM:D>�
�� 3>:K�MA>�E:;>EL�H??�H?��HK�;KBG@�BG�MA>�PAHE>�<:G�HK�;HMME>�H?��RHNK

?:OHKBM>�;>O>K:@>L��,:D>�:�<A:KM�H?�MA>�?ENB=�:FHNGM��<:EHKB>L��:G=
GNMKB>GML�BG�>:<A�;>O>K:@>�

�� #>M>KFBG>�AHP�FN<A�<:??>BG>�RHN�<HGLNF>�>:<A�=:R�:G=�BML�LHNK<>L
�NL>3:;E>�������,>GM:E�:G=�/ARLB<:E�$??><ML�H?�#B??>K>GM�! "�+>O>EL�MH
A>EI�RHN	��3A>G��K:GD�RHNK�<HGLNFIMBHG�E>O>EL�;:L>=�HG�MA>�@NB=>EBG>L
IKHOB=>=�BG�MABL�<A:IM>K�

APPLY IT

�� ,:D>�:�EBLM�H?�M>G�MABG@L�RHN�=H�MA:M�NL>�P:M>K�:G=�MA>G�:GHMA>K�H?�M>G
MABG@L�MA>�;H=R�=H>L�PBMA�P:M>K�

�� ":E<NE:M>�RHNK�=:BER�LH=BNF�BGM:D>�?HK�:�P>>D��(L�RHNK�=:BER�BGM:D>�EHP>K�
:O>K:@>��HK�AB@A>K�MA:G�MA>�K><HFF>G=>=�BGM:D>��'HP�=H>L�BM�O:KR
=NKBG@�MA>�P>>D�

�� />K?HKF�:G�>QI>KBF>GM�BG�<E:LL�;R�<HG=N<MBG@�:�M:LM>M>LM�H?�M:I�P:M>K
:G=�;HMME>=�P:M>KL��,:D>�:�<A:KM�H?�MA>�K>LNEML�

EXPAND YOUR KNOWLEDGE

�� #B:@K:F�MPH�IARLBHEH@B<:E�F><A:GBLFL�MA:M�K>@NE:M>�P:M>K�HNMINM�
�� 1>:=�MABL�:KMB<E>�:G=�LNFF:KBS>�BG�:�I:K:@K:IA�B?�BM�BL�HK�BL�GHM�MA>�MBF>

MH�\>G=�MA>�P:K�HG�L:EM�]��AMMI���PPP�L<B>GMB?B<:F>KB<:G�<HF�
:KMB<E>�<?F�B=�BMLMBF>MH>G=MA>P:KHGL:EM	��":G�RHN�?BG=�:
K>?>K>G<>�MA:M�=BLINM>L�MA>�<HG<ENLBHGL�H?�MABL�:KMB<E>�

�� 5BLBM�MA>�P>;LBM>�H?�3A>�!>O>K:@>�/:G>E�:G=�K>OB>P�AHP�MA>R�NL>=�MA>
DGHPE>=@>�H?�A>:EMA�:G=�GNMKBMBHG�MH�L>M�K><HFF>G=:MBHGL�?HK
I:KMB<NE:K�;>O>K:@>L��AMMI���PPP�<I<�NG<�>=N�IKHC><ML�;>O>K:@>�
I:G>E9K><HFF>G=:MBHGL	�
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http://www.scientificamerican.com/article.cfm?id=its-time-to-end-the-war-on-salt
http://www.scientificamerican.com/article.cfm?id=its-time-to-end-the-war-on-salt
http://www.cpc.unc.edu/projects/beverage/panel_recommendations
http://www.cpc.unc.edu/projects/beverage/panel_recommendations
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