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Studies on the collection method of dermal nitrogen loss

Shigeji MURAMATSU' , Masatoshi SUZUKI? and Tetsuzo TAKAHASHI®

'College of Arts and Sciences, Chiba University.
2Faculty of Physical Education, Kyushu Institute of Technology .
$Institute of Health and Sports Sciences, University of Tsukuba.

The present study was carried out to examine about a few problems on the
collection method of dermal nitrogen loss(DN). In the first experiment, the
recovery of DN was determined with the two ways, one was to extract from
cloth and the other was to wash away from whole body with shower instrument.
In the second experiment, the ratio of extraction of DN was determined with
towels.

The results were as follows;

1) The dermal nitrogen washed away from whole body with shower instrument
was 2597 on average, in which 104 was found in distilled water fraction
and 155" was found in soap fraction.

2) The dermal nitrogen extracted from cloth was 577" on average, in which
414m was found in the first distilled water fraction by washing with well
rubbing. After repeating six times to wash with well rubbing by using
distilled water, 927% of DN from cloth was recovered. With soap after
extraction with distilled water, only 73% of DN was recovered.

3) The sum of DN was 853", in which 309% of DN was recovered from shower
fraction and 69.1% of DN was recovered by extraction from cloth.

4) The ratio of recovery of DN from towel was 97.7% on average.
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thd> o0& ooy HRKRER E L TIER SO D Table 1. Dermal nitrogen loss reported
Thotzo L L. SEEBE NS5 WILESE TR in some papers( g/day, *mg/kg/day)

Investigators Dermal N loss Ref.

I3 H7s b ORDOBEEFRIBIPA LML L5 Sirbu et al. 0.12 1)
Cuthbert t al. 0.125-0.412 2

ERBRELROBMBLNCONTIZDL ) OFRAD  parke et al. 0,25 3§
Calloway et al. 0.149-0.514 4

B, T TITHRE SNICBEREREBSEICON Collins et al. 0.2-0.7 5)
. Costa et al. 0.106-0.122 6)

THIK—AEIRDW TR LIGRLTIZ (1-22), H Bass et al. 0.27-0.64 7)
. Mitchell et al. 0.360 8)

AANDOHEIIEEL k¢HT2Hh TRLUTH B, Thb Freyberg et al. 0.372 9)
Howat et al. 0.201-0.319 10)

B EFECRIITEEICE Y Rix ), FERICEE Ashworth et al. 0.488 11)
Holmes et al. 0.50 12)

DI DITIE 5> TN B, TR EFBLRED Huang et al. 0.65-0.75 13)
Weiner et al. 0.71 1&;

¥ e Wallace et al. 0.80 15
%ﬁiﬁﬁ( 1, 14, 19, 23), ﬁ/“?ﬁfg\ﬁlﬁ Isaksson etaal. 0.90 16;
Consolazio et al. 2.63 17

(1.2, 4,10, 14, 19) . BREEE (5, 8 13, CZ:solazio Et 21. 3.75 18;
: 7 xz Consolazio et al. 1.78-2.67 19

17, 20) B EHRDRIFICL HRS (EERY Cuthbertson et al. 5.28 2)
AIDTHSH 05 A TREEROREHEDOENIC Inoue et al. 3.6-12.7% 20;
9.26% 21

IoThbanNaHBEEALNS, BUIORL  oomimura epal. 9207 5%
72& 5 Consolazio HD—EHDHE (17-19)
T O ITH~ D Hh ECREBRIBREZBE L TVD, THRELHT — Loy JHERZHNTY
12 EMBERD—DTHEEEZLLND, DEHT — &Ny VHEIIFTHINCEREL TETERFIB LTS
b6 DERIBEBLHLR S 12D T DRITERITH/S b DIRERES bt d 5, C OMEIL Ashworth
HILE > T TITHEREINTE D (11) . Consolazio 5 b XTOHEHFORIERFLEICHIZ->TET
X3BHEEERHANERETHS I LBTV5 (19),

LDE5R &b, BREBHEFEIWIZEESRENWC LIZBLHTH S0, 2EREEITIHGHEHDK
B, 2AL, V- VEBIHEUIF. b (FHEEUICER ) S ERTRITREL., CNHILTENIEHR
BREIEI L TIUTE 6N E VWS BN D 5, & L TREERFERICOWNTRE LIS,

RRFE

(KB 1] COEBIBNEBRBLREORER. Gl KL 6 DERFEDRE, kK FHEAIF]
HOHR, $F XDIDDEFKDRS EWXDNTRE LT, HEBEIZEFAFE(20-22F)65%%2H
Wit 9. BEERFEDOTDIERLUIZY » 7V - BRI THROAEK 2 O TEE 21 L,
FICEEKTT I, £ LU TTOAIB L CERKCTHRET T SLES LRI Eic 2 A TL LK
PHER 12, DVT, FFICHEERLIE%2 U1 FTER (BHOY » v, 2773, §tF) 2Hif0 3t
120 FEBLPFL DICUAHAF2E D 1COICHRBUIR % Ui 2 F v 2887 3870, EBIAEAF O
BEDRER L CEFHERICOWTIIFICRE L E» > 1. BHOMBLICHL v v 7 -EEICTH %
BEER L. W 2D Iz, TTEEKNE - TV v M EANTHRORE 2 T30 H B H5ENE
DU (REKDE ) o DOTHROAGBEAWTEE 2N IS LI ((A&R7TE ) o ZREKTEE AR
FEIHNC L TED 12, BT IEREB L 2 AR R L e iz o T4 b &
B2 Utco HIIIHAIEITH IR D IZ SN E —#EIC LTy RERHSE1 & Uc, FICHTTITHK
K3 Vv MV ERWTERE % § A5V U THEBRICHUKEITH O RBERIHDE 2 & U, BRIKITL 5 C
DEE% S HICE Y EUREMHIE 6 T THRELI, TOHK, TIROEAZAWTHICE A% LR



FRSERIECOEAIE 1 — 3 2B LIC, T UCEDEHOELRB2AFELIL, BRERIDERL h—EF
BOW1Y o AT 2& b, DR R TEBES TS5, BIRIMICHBEDIMRL, v 2sorLy
—VEILE hBEIE LT,

(REBR2 ] ERILIKBIAEME, 23 0h 50ERRTOHEICONT I S IKRETANESH S EE
As ZFNVEROTHIBERZRD TAHI, EHRKTHELEZELUIZAUEDZ AL (87emx 35, B 3ty
605g) 6WEMWI, ZAVIERTZENL. —HIKREAOE E. 5350 EEIc2 HEEH
W S EICRER L EEBICHD b ARV R U TERZER LI, T UCRER & A VROEHER, #
HED 2 F v 2AHOIE LT 6 NIc SRR T U THIEIE LIt BO 2 A v DERB 2B L TEE
OIHR 2 HE LT,

REBR##ER
e UV -REPAOTEE 22U LR Table 2. Nitrogen content in distilled
t f ti d i f tion.
DREIKS I & FRRSIBIICE F B B T I e S

BRE2ICRUIL, EHKSEPICITY Sub. (mg) (mg) (mg)

. . B A 124.87 128.62 253.49
104WOBEHZENTOID, TORE B 99.71  146.60  246.31
BPHONTHILEY 25T 5 & Pt 155 c 81.73  133.99  215.71
MOBEDTNE E SN, CHUREEK ° SRR

E 112.00 173.95 285.95
TEDK) 1.5f5Tdh 5, F 121.59  210.91  332.50
KH, 2 FVEL O SNt EBHRE» Mean  103.79  154.74  258.53
§3‘C2—[:\.b7’:o iTZ‘ZifE%—“EBﬁ%D'CB + SD 18.82 31.99 44.59
WIZZERH/KRTA 6t d PRV 2 LTIEBT: * g&;ggDﬁ;iiigg'water fraction, SF;
1 D EHICEE 414 O BRI &
N1o LUNEE/KZROTHIE Uiz Ed Table 3. Changes in nitrogen extracted from
X . . . cloth with or without soap.
TRHWTNE 1 FEPICR 6 NI B Nitrogen(mg) N in EF*IOO
I hELLEWMERRL., B653ETT Fraction No. Mean * SD Total ®®
B . (Without soap)
I3V 831mThH -1z, ZEEE/KITE 54 1 414.2 * 69.80 71.83
Hjb)*i\l?bf;&%lc—rﬁﬂ}i@ﬁﬁﬁu%ﬁqb\frﬁ] 2 57.16 * 9.83 9.91
. 3 29.30 *+ 10.96 5.08
re bR KERIB T D 6 -
S SR 2 17 > 1o RS T 9> 3 ] 2o 0ae o
BT 6 NEL b HEMT 260D 5 10.69 + 2.50  1.85
Z OEFEII T 267909, 11.52m L3 6 8.31 = 2.79 1.44
b, %gﬁj\@f‘i 381”’9&%((4&({\{[5'{3) Subtotal 535.55 * 84.97 92.69
St fl s BERONT AW e
FOBZEEOESIZE 1 DEH» 7183 % % 8 11.52 + 4.61  2.00
TN ZOHOSE TIFNTN 104 LT 9 3.81 + 2.37 0.66
Tdhotoo Tty FEKSHE & BEFIDE & Subtotal 42.12 + 10.33 7.31
B:EI.H/T: é\ %&%Zk@;}fét*o) 92.69 Total 576.67 * 93.33 100.00
%@%?%753‘?’3&)6“7" Data was represented as the mean * SD for

six subjects in each fraction.
(* EF;Each fraction)
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—ﬁﬁlliofgﬁﬁ>6ﬁ'ﬁb‘ﬁt xhi: Table 4. Nitrogen extracted from cloth and washed

away from whole body by showering,with or without

=g Bi@ﬁ%‘%é’bﬁf:é@%{EA soap in each subject.

) Nitrogen
HICRUTZ, VU a T —EEOEAITIIT ) Without soap™  With soap~~ Total
?gglect) mg (%) mg [@/) mg,
cl T -3 3 N ower - -

TIE 2 TRUICE D T 2FICHLT A 133.87249.26))" 128.62250.7&))" 253.49
. P _ B .71(40.48 146.60(59.52 246.31
REKDATIZTF4025% (36,57 c g;;gg;ssg 133.99261.123 215.71
. . .14 134.37(61.86 217.20
4926), TOHRODE - TADHEMAICK E 112.00%39.17; 173.95260.833 285.95
. F 121.59(36.57 210.91(63.43 332.50
h 59.74%(50.74—6343) £ 78> T, Mean 103.79(40.25)  154.74(59.75) 758.53
+ SD  18.82( 4.60) 31.99( 4.60) 44.59

—F BEICOWTIIEAKSBEDAT .

32t (¥ 576.79m) Tt LT 92.75

%D 53467Tm DEFLVHHINTED,

ZOHOLAERDBEITIT 729% &4

55Tz, &EfiTAHB &, 13)‘ 534.67(92.75) 472 .12
+sSD  84.97( 1.13) 10.33 . .33,

EHAKICE AHHICE 5T 7651 %hS, sooo-mooosoooTosmmssmssssoossosooososooooooooooooo

(Cloth)
A 451.54(91.31)  42.96 (8
B 619.86(91.94) 54.37 (8
¢ 483.53(93.34) 34.50 (6. .
D 468.59(93.10)  34.74 (6.90) 503.33
E 527.76(94.47)  31.49 (5
F 656.76(92.32) 54.66 (7
Mean (7
(1

(Shower+Cloth)
DUVTHERS VB EMN B T LI b8y biaGien  es0i
rozoens sz, 48§ SRBOIG) lgwiny
@onIEBREON. veo-gic  § SRI0TG S5t (605
NPT L
69.02% % 5D TN, #;Nitrogen extracted from underwear,socks and

— towels. :
EER 2 DR PR S IURLIL, AL *;Percentage of nitrogen content in water fraction

or in soap fraction to total nitrogen content in

& Fovd b NI EREIHHRE each subject.
%% ;Recovery test was made using distilled water
L b RgAHNEHE LT 59.79m9(42.18 without soap at first, and then using distilled

water and soap.

—7246m)Tdh -1, Thickt U THiIH
WEHDZ FVICEGENTWAERRR
$E7I'8W(7'21—8'53W) ThHo1e & Table 5. Recovery of nitrogen from towel.
nzxho g Aot &85 RER 2 AV Sub.  (A)x  (B)¥ (C)*x (D)% (E)¥ (F)*

A 56.20 7.28 6.23 1.05 98.17 1.83
*RE .37 .87—6.8
ROBR ‘iS{ZiQGB‘ (587 1%) B 70.12 8.12 6.62 1.50 97.91 2.09
Th b, HREgEDO 2 A VILEENT C 58.40 7.21 6.25 0.96 98.38 1.62
L\Tlﬁﬁt®§0i$f5143w( 096— D 42.18 7.90 6.81 1.09 97.48 2.52
’ E  59.40 7.75 5.87 1.88 96.93 3.07
2.09m) TH-1 Ché@ﬁ(ﬂﬁi bﬁa F 72.46 8.53 6.33 2.20 97.05 2.95
tﬂgnrc%ﬁ%ﬁ; U‘iﬁ}ﬂﬂtﬂ%ﬁﬁ@%ﬂ Mean 59.79 7.80 6.37 1.45 97.65 2.35
‘3‘5’*@5 &L T ENYEEH97.68% + SDp 10.88 0.50 0.33 0.51 0.60 0.60
— 9 9 — #(A);Nitrogen (mg) extracted from towels.
(96.93-98.38%). 232%(162-307 (B);Nitrogen (mg) in towels aftenl' (siix
[) d - times-extraction with distilled water
%) ThHo1 and soap.

(C);Nitrogen (mg) in unused towels.
(D) ;Un-extracted nitrogen( (B)-(C) )(mg).
(E);Percentage of extracted nitrogen to

= 5T total nitrogen(%).

AEBRICFI N ERRIZ T DD TR (B)= —yalepy * 100
EROELABRMTL. B ERaR (F)iPercentage of gy o0 mitrosen
DBITNE DRV, CORBRDEE (F)= gy py- * 100



FRIZ100g AT 40 TH Y, v r V—BI ORBEOHIHOBEOEHENLE 1T 2 g B TH 50D
TARICTIINIEREIZ 08§ T, EEALS 3RBEEZZLSNIDTEHEITUIED /L h - 120

KED O O TIRAEFAKZHVICE 6 DEE TIREBDI2% DEHE LT 2 & EHAJRET, AT
TeRlZ AV THI T 2083 /s e Bb s, L LR s, & v U —3EEIC L 285 CIaE/Ks Erp
DEREDK 1515 6 DERBOHAIZ NS C LICX hFEIB &IN5 T &b 6 BERIOFIET b h
S0 1ZUDDIHKDHDOEGHEFE L OKBEOHIED 5 132 DTS DEEB LU EFETET, Hic
Vo VL BEBIFOLEORE L, ERSBEERBLEZTERT 2 10DICIZ0RESH & b3k %
ROTimz o Mcith 232 &ThH5 9,

K6 OBRME 2T OHEICINETE VA NS LT RBEHE SN TS, Huang 5 (13)id 04
% WRERIEI 4 U v MVHIC2ABS IR B # R T C & ick h KBUTIEE Ut BHEDI0S L EREN Tz e L
7o E72Calloway(4)13#74 Y v b D 03 % BFERISIL. Margen(25) 301N DHEREF 7213 1%Br i j
(PEAl) & 04% EDTA-diNaZH W TKED 5 OBEOFRMME 2R A TWB WEET b £ DHEILH
—INTUVIN, A

REBRICBDTIHER 2T S BB SN T BVEELH E0E» RHERT 212D, IHICF R
Mo Utze 2 AWICIRE SNICBRSBIEIHBEDOEFELE L CAFIC—YIFHIR % U/sh - 120 THUREH
BREICL DESDIZ DT DN, BEEIZ IWTE 0 6 A5E0 2T 2 2 L ic k b iR T WTh
DYERE & I ZEATE D, BROBIICE N TR ERFER -6 TI3EOHE o3 EE
AbND, LU, ZFid s ABENE WD RE 2 39 IR LR 0 oicf LTy KE/S &
DL FITUEZ A IITHAN T LT {, KEIKBWTH 2 AV ER UK TH 2 & E 2 210
ZOME S B0 LIS, KEBROMERD GEBR LICHWII R TR SHER 1269 L 5 /5H
HERERLNbDEEL LN B,

F & &

R BRBRBICOWTIIBIRFICL h 2> 7s b B 5 1B EE SN TWAD, ZOHBO—D2& LT
MR BROFREEDLBODBELLND, LIZH-> T, $TREERBEROENEICONTHRET S C
EVMETHBEE AL, ARBRICBNT 2, 30OREMEHA, 5 1 ERITEIICLBICEE U1 BHEO
F, BL v 7 KB 2ANAMERDOEEOBIND 2 DI TRE LI, B2EBTIIL A L%
HWTEED 6 OFEFROEINERITONT S HITHEE L1,

MRIZLTDO LB D Th 5,

L v 9 -REICL 22506 OEROMEMULRIAT 25853m Th-12, DN, WDITHEIEL 127E

BKITENE 103.79m,  HENTEEBRZHVTHS UIC AR EIX 15474mTh h,  GROBEICEY

IKGTEH DR 1.5 5 DEFRDEIR S hi,

2. LD S INTTBHERIZ 57667 ThH 12, O, 24FEIZERKPICELIZHK, S5t A

P Uit - TR 6 NUICRB/KES 1 DEIFNICIZ 72 % D 414.20m 05 S iz, 7 D%, KK %

MMATH AN LTS &) #1E% 5 (Al hiRd C LItk b £ADI3Y DEXEOEINASTEET H >

120 T DBDERIDHEHTREHED T % TH 12,

3. SEIER SNz LEHKEIL85332THhHbh, v UV —ITL b 309%. KEH» S DHHICL b 691 %

EIT @R b A
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