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Nitrogen Intake and Balance
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ABSTRACT

A study was conducted to investigate nitrogen balance and to estimate daily nitrogen require-
ment in 43 Korean female college students maintaining their usual diet and activity levels.
Nitrogen intake and excretion were measured in two separate peroids about one month apart,
each period lasting for 3 days. Nitrogen intake was assessed by duplicate portion analysis
of diet, and N excretion in feces and urine were measured during the study period. Mean '
daily nitrogen intake level was 129.3mg/kg B.W(42g protein/day). Mean daily fecal nitrogen
excretion was 30.8mg/kg BW and the apparent digestibility of nitrogen was 76%. Mean daily
urinary nitrogen excretion was 113.5mg/kg BW., 89% of total nitrogen intake. Mean daily
nitrogen balance of subjects was — 14.5mg/kg BW. Mean daily requirements of nitrogen for
0 balance, calculated by regression analysis of N balance and energy-adjusted N intake, were
1) 197.8mg/kg BW with the present energy intake level of the study subje.cts, 2) 157mg/kg
B.W when energy intake is sufficient to maintain energy balance, and 3) 130mg/kg BW. when
energy intake is Korean RDA level for moderate activity. When energy intake level is sufficient
to meet their requirement, daily brotein requirement for 0 balance is about 1.0g/kg B.W. The
results of this study indicate that nitrogen intake level of young female college students is
not sufficient to meet their requirements, and they should’ increase protein intake together

with increase in energy intake.

KEY WORDS : protein requirement + N balance.
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MFHAZFH S daAA7 ey g
Uzl A o3 & 4L womg og 44
g, A e diste] 2AE A 4
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lysis®] ZA}(residual) & o] &3t o). o =) o} thul A
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analysisE AH&-3te] 23T
Zn 9

1A M

24 A5 sample $A712t6) QAT Ao
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59 0.8g/kg BW(42g/d) 0.2, 5
FFELF 1Y HT 171.2mgN/kg, 1.07g protein/
keel WIdtod, 24% e FEOIQ OB, vl e A
(g 128mg N/kg, 0.8g protein/kg)j"} Al Hsg
FEoIQT ol Hol4A71Fe AH 19 A4 4
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Fig. 1. N intake by food record and chemical analysis
of duplicate portion.
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AW ofnl wnE wel YA ABlTh A foH FRAAS Gt (p<0.05). 2 AHolA
So] o AolgARANAE HASE &4, 4 o UEFY A& WuFe 02 A7EAA By
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4 QT Yo} B RS Hste] 7129 FEE  uebdoh =8 Huang® Lin*Yo] 53 g4 of
WA 59e Aow AZEd EF ojn BuE oz wuAg 19 ossghg AAANAE W o
ge dPEAME gl 252 2 W, ol AU o2 B ]S 169mg NkgQ 2 UERITH
27

2ol 7t |29 BAE 7B AERARRY BRIV o9 & Ade HA, Yol A2 dFEo] uul
0 2 Ao AZEY. UM 2EH B0 AgAelE o8& balance smdyR B HFAEQ
NERAEE DA A AHES GAHE iR g5 vste] B A HETo] Row, BAE
(metabolizable energy) 9 ¥l 23 o}, A A Fe]  dFAEc] Yt oldA obA 7 55 Bol HF3taL
A% AERAEZ BU% A4 4AFRT o 157 9o 4R FFol ¥7] Wie] ohdv} AzEn
wolth o= AERMEE o] £3la] dRA HABS o)A AFE AAFl ¥S "ol & ol
B4 o A7le BroA dYavitd 2 AL F71E 29 oy, diiF 2AFE FUHL, &
9u) &ty B Ao M= ouA K} g g A Aol A Ao o] A FHge AT, Ao
ea7h O ATk 2HER S Aol HARAANA  Afast Ak D F5Eol WAE JPe AED
AHgHe AFEAREES AP E AR LAE Reinhoid9] B340 oJ3tdl A4 HHAFE 16g02
Zo F 9l Wdke] A oo} &t ZA n A 10gS A7 Hojdtol Y F A
X = 3
9 EA HpAE Hj o] 2.35g91 4 0.55g0] S7FH AT Hi1skg e
AX T2=8 g et 3G AT A )
GUS B A4 ETe 19 AT 1wy, A oo P aE ReRAN % SHRE GLAUT
. . o @y AlghEe Aol AfEare did A
kg 30.3mgo 2 2|o| E-Mof ot A4 AJH F9 23. .
et 29 Sevte Aol o) Afart JeE e X
9%ol AFerH, BuA HAFEHE 9 B
i go] B3 Agst HE glonz o JFo tidt
A o, A E 24T G E JHFEHE i
g A3 Hrig 4 gloh
Table 1. Mean daily nitrogen intake, excretion and balance of the subjects (n=43)
Meant S.D
. Ccv(%)
(mgN/kg body weight)
N intake by chemical analysis
crude 129.3+ 26.2 20.3
cal. -adjusted 129.3+18.2 14.1
N excretion
‘Fecal N 30.3t 8.7 28.7
Urine N 118.5+£22.9 20.2
Absorbed N ) 99.0x 24.8 25.1
(% Intake) (76.1+ 7.0) (9.2
N balance” —14.5+15.5 106.9

1) N balance=N intake by chemical analysis(crude)-(urinarv N+fecal N)
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AnHoz gAY 2855 DA HAF AT oA A dshel 2% A4 WAL
Zol B¢ /b g WEe Bod, 2 AT AR ASHAL HAE FHe FRAL A 4
[(ol24e) )% 24 BAZ-drone s BATE 30 IvHFg 2). WiV FP&
W) Aol 2 ao] o A4 BABIXI0002 4 HATS A WAL el 4RV} Qonz
29 977 WA ARFFE 581~00% W2 AUAd s AP JFs WAL A8 o
19 BT 76% rHTable ). AT Ao] Az Fazre] B Aol tsiel JREAT} b4
WA 28§58, DAF 25 NA09 5o D oldel AFY AHT AGH 44 FFLEA
Hol gEAAE ARG astol F7he AsE derana s, 2 o
o)} e ATVEAYUAS AT & £ 4k FAZA oA dHFA A A A A4
o ARABG FAHY, ko £, Mok BV B AAAL W £F A4 dx 4A 4
B3, 3% 0o muwEe FIAUAMG 43 BEAT 2 wold AL o ool FFEL. o
Fool BY WABANE W2T A2E GelnyY 8 A% $3A JUAE dIo® 04sghest
9w guk FF Aol Mo Huangs® o B9t 0.9g/kgol gmaAs 4HA7 A3 =F A4 WA
£ FAE Ao, N7 WEez @ 04%“6) ol 7t7] 3.05g7 425502 ML 55% 0| U
Are A g A 12~15g9 FAE AHAH Aol vl Eop). ZLehy A A2 0](0.88g/kg)
o, hF Ak WdFE 1.2~1.6g01AL, AL % oM =% Ax wiMIFL 655 F AAh HF
F&e oF 90%S YAt d7le] §55 /b oF v&e 93% 2 YEbd 579 AT A
sl A4 AALEL g NAT ZANZS W F Aol ARANZAWOIN Bt 7.1650] AAE 43
F80] 92~93% 2 Z7FEAh Yutgo g Ao RS W =F Ah WAL 6.03g T AL HFA
WU Fre I ARANANG B A ol B M EL 842 et A7 v e,
oz tephid ol @ Folrt Aol TR ojme .
3. 24EHY
91 5 Aoa A7
WAZE AEA AT Ba@ ASE AHER 2 4] 2ol 43m9] G - AWE BT A2
Aol Fojg43mel 2o & Ao UBe
g et Aol Aol g Aa HAFLZ FH
19 BT 59g, AFkegD 118.5mgl 2, AWo g9 ) T
. _ ] e A4 HYPL 1Y BE AT kg —145mglE
Az ok BeH 2o o A4 AAL 5. :
N N < %3 (negative balance) & YEIW 3 (Table 1),
7ol ey Aa AALH Fo ABATL 3
A 109 (23%) o) el FRE wATh BP
a) crude intake b) calorie-adjusted intake
180 180
1601 o - " 160- . - -
2_ 140 - = - E 140 _.__J_' - .
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2 0 - T > L
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Fig. 2. Relationship between urinary N excretion and N intake by analysis of duplicate portions.
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Fig. 3. Relationship between N balance and N intake by analysis-of duplicate portions.
Ak QAT 22 BYL GH G BB RAFY. dwrdoz 9N 2 TF A7) ol
AE dehigion, ouA 46l B 239 2 SR guAe A gu gl ol A WoA
ARAFE AL ) AWF 229 ARG ol olgago] BhE BFH) M £ ¥ Ul
A AATL 43 a3t dek(Fig. 9). W, EHAole) wulds AL A @l v
s WYL A2HASER VRS WAL A
B wadl S 43 A FEE 1915 agAES 2639E FASEd Lo g 444
kalkg® 2 513 @d HASES 29 Qe W, HEe AaAFL LU, oﬂLm CEECL
a4 o] W ol —181+35mgkgday 2AF A2 AHFL SPAF2 B AARA o
2 g0 WY Ui, 9 a 4AF0) 3748 shod FHATHTable 2). B uw Aol wF @l
whet A4 Wyol WAk Aol wuld 4ATol 0. W olUA AAF(1476kalday) & HAHAS
75g/kg/dayd ®= 16.0% 6.0mg/kg/davE S B & o A4 HIFL FAF) YT AL HAHFL 198
BoFgon w8 o A7NAE AL HAFES mgkg/davol ATHF A 1), 2 ddAES A A

7.06go1 A 18.59g0 2 S/ AE of A4 BHL -1
28go) A 0.68g0.2 ZF7HatATH?.

Scrimshaw$489] R0 A= W) 8 5o Al
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o 22 HJyYe HA Frhete Fof HIEL VER
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A stz el A AHFE A 5%ANM 7% &
Fo2 Z/MAE o g9 HFES el

© 3 Huang$5 9] Aol 23t 59 £
0]9,]. 21]3]— \:}uu A /\lo]?_ A]._g_-s}o:] \;}uu A ggak
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Table 2. Regression equation of N balance and N
intake adjusted for energy intake (n=43)

N intake level for 0 balance

Regression equation

(mgN/kgB.W/day)
YU=—41.91+0.2110X 197.8
Y2=-33.19+0.2119X 156.6
Y¥=—297.584+0.2119X 130.2
YD : N balance with mean energy intake of the study
subjects(mg/kg/d)
Y? I N balance when energy intake is sufficent to
maintain energy balance(mg/kg/d)
Y® I N balance when energy intake is Korean RDA

level(mg/kg/d)
X : cal-adjusted N intake(mg/kg/day)
(r value for regression equations . 0.3407, p<{0.
05)
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F AU g oA FFHE FAE
o2 AquAE AHAFIHR(1813keal/
day) ol w9} A4 BHFE FA3he A AAFLS 157
mg/kg/dayol TH(F2] 2). =g ¥+ tldAE oY
A HFH FF0| F5 %A dUA AFFFEol G
(2000kcal/day) B4 ¥ & FA}E 24 HHFL
130mg/kg/day 2 AlAHE ATHE A 3). AR HHF
o] RZ3}d ojniate) Atslyt FUtete] ALARE
Z7HA71E gwA g o] Frhgt. oA A
# o] FHoid fo AL Ao n)X = FFL Tol
B okt Calloways Bl JHFol 3
Qo] 4~7% 2 Y& thAAE A oy 2] HFH Fol
ST 100%0A 115% 2 F7H3 oet A4
o] 0.12g90X 0.59g02 F7he RoR K3t
#QJ9 ARt ArPE] 4FE vE = LS
Rog AZET §3] F AN 4¥e a4dL
WA FE oA Aol 8] 100% 9 115% 2
‘Z7hel wel A4 AT 64%0A4 s56%= T
Aste o) A= B3] 94EA WA
&S nxe Ror BAY. Iy Ha ol
AR 7F AahAte} HHo wXe I i A
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AZrEn, 2 dFgNE 28 gEoge Wi
ol9ld) HF, HPsg 5& 5 wjAdE e EA
.x_/\] _8_0].4% J—E%"S}X] 1—
HuDNME ol g Qs 93 Ak &4 38
mg/kg/day A E 2 FAH L, o ¢ Ldolng FAF
F gt gk B dFodde v} Ho) =
Ao A o] A3 & Fol 3 o] Qi Aol 2
AL v A && Aoz YAt FAEAT. o
SsAgg 9o A A FE B AT AN EG
obzt & Holy, 1 ol AX %L AOE 4
e
2 RS AFHF(129.3mg/ke) S AR
A L}i oy vas) BY fdEe dquA
A 5857129 AR =Y o Da g
H =S (F 4 3). :LEM orel Ba0o A o)At
E9) oA WaFe g BES e £E< 1800
kel FE2 Uete g o] £F JuAE 4T
me] A4 QTS 156.6mgkeolH oS Az

gtth. FAO/WHO/UNUS'

W 3] o

B39 1.0g/day FEZ EA Y FFH vl
oge Atz FH wAAEe &9 F¥E B
AL Ax AT BEAE 9o gou, oA
AR FEez 7T & 5 Ak w2
Ao FfF ARASL oA, A HH7}
B REg ddolnz 433 R FFe BT
Z7HA A @ F7HATE ARE ¥l dA
H ol vlsted o 25% (gFe] B0l Ao M)
sto], Gl AL ok 91% 2 oA F7hE T} oFzE vt}

B vt Seve 4aod4e and o
Fe F437) Astel BN BEH AAE e
A4 439 e tdom 329 711 Abole] T
3UZHA 28jo) AA FAR Hol9 By BHoR
ALHADS ZHGL B 209 B W EFS
s A493e 4AFH MUFosyY
A on o5)e ZALE Bitstel AU FFS

otk oA 4 Fol BauAb AL T
Aerated ofuiA) RG] etel BYF Ak 4
Fg Agstdon WiRse A2 A% FIA
2% ol8d NA¥Noz A v PATES

ANEYYG. AT ARE gorad e Bk

1) £A3 Hole] atA HMo o AL 4
o 19 HF 129.3mg/kgO 2 Aol 4A 7S 2%
19 éli A3 %(152.5mg N/kg) ol ]3] 85% 2ol

Ax HHHEW 19 B 30.3mg/
kgo 2 QA% i FFELE 76.1%00) 29

2o 1Y HT 113.5mg/kgl g 2ol
Ao o3 AA Mo 89%d P3P AR
Az Fe B Aa 42 froF e adA
AATH(r=0.7591, p<0.01).

3) A HHE 19 B —14.5mg/kgd] S H
e Jvelhdor dida 489F 4o H¥E 1Y
Atghe. 109 o)t} i

4) A4 BYH dquUA HHAE 24T 22 43S
Fo] B ALA G o] & AN A TLFLE FAY
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&
=)
53
L glo
ol off
et

N

o

L

— 265 —



=449 oA
o] iz AL FAY + v FFo2 AHFH%
AL W= 157mglkgol o
ojde] Az & tiFAEe] e dHAZFS
B3 o) REHOZ oA YFHFEF 7
gtk whebA B ATddAE A e Fe
%% oA (1800kcal/day) & Hﬂ‘}j Gl e
Aol AZFN v=F Logkg FELR AHele
o] ntgAg Roz Aztdr EE ol dHz
APR AN A HAEL 3ehE EAC 9§ A
I w4 veh AEFY 24 FEFe 3AE
ozt dow 2AA FFgo] vud @A deu
Sefutet Hojo dhld FAAEH o] &-Fo Ui

Axx FHedk Aoz Azt
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