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BED L 2 5% < 0 MRS & feffiE T
Tl e nbhole, —hHT, BRI ORK
3 DFERNOIL, REERHSE T — L3 EERITIS
MATE L) BT OB E/ONTZNITHO
WX, HOEREMEWERE S W, F7z,
Z OB OFEIR &, BRFHRER O A 2 23
FER L LTHhN o7z, ThUE, HOsGRBE ks
ROERR, Thz s M Uiz R4 o Hitg -
<V EEKIT, 2 < OUHERHCLHET B OE
RO RN NETH D Z & &mm Lz,

WHEZ, TkE OB EE-CHMEEOAE &
JEL, BRSO Z 30 S EREL,

FEEE 1 H 20184
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5 DI ITiEE 52 011E, Ju%<o
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SHTL, ERETRE LMo TIRALT,
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HOXMNELTARESER D S,

HBGRED BRI, T OFEE~DIEMN %
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K ODOEBET /3T C, G, Mkir 22 e
EEAEE LN EEZOND,

F7, AEEE S & ORGEREOE, O
WZoWTE, TR 510 L7cHUIsEZ I & Of
T, Wit X =BG I CHIRE LTV S i
AR, FTECOHE LT 5 B R E A e
EORWT — 2 % flAE0E 5 2 &N, s
HIZHERATHY, TODIITEHEE T E O
DIADBMETH D Z ERahoT,
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Bt L, (EREICHEFEZED TS,
MR GG 7 v AT AERICIE, £, ER
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WS VICERNICEDL Z ENEETH D,
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mBECEE EDRERN

(BEZBE) (CHTHHMH

BEY BFET7ELAXr FoF#EbE BWIZ, & -

KN

vI4

F & 3 AR 25
& #ERXT &@m &

3

HEOER (P S) & TR 5 8 (G REE)

DRRZEWS NI 5o HEHEZIL, FEOHROEMEDEIZIIMIM S LT,
HE KELZa2 -V =Y FORMEDEEZ RIS, KESVEEHLZD) TRINTV D Ao & R
L, BEROFEHEE (g/cm’) #BIE L7, FEOHMIIN v 7, imt v A, K&, HEL, 3

VY MvE L7z,
R KREoO&MESETIE,

th3a b,

HEEEOMBIRIT42% (8257 A5 3476 i), =2 —Y—F U F
OHBFEIL92% (2631 FiamH 2423 i) Th - 72
REBENMIE (0.1~0.2 ) FHEEHI Y TV, BF v FRAET, RREEBEN

HEEEORMEMEIZ10T, 02L£06120

EE(1.3) 2o 72DIE, S uy FTETHo 72, ALUEMTH-> THHERLTF— X, WHHIEY)
DR WEI B THIRIC & 5 TERBENRZ > TV,

R

HREBEIIWERM OBREND o 7205, WA T —FW, fil, R EFREICBEEO 2R

1.0, #2cm AOEMTEREIZEMD S 5 EHIL 0.6~0.8 Hifk, MF v XVDLIHIZHADY LM
DIRFEFIA 0.3 LRFED 5 2 LEIRBE SN, BFOFEEIGEENH LR TEZ 20T, AF
TEAAY P $HRHIBREN L FEEEZEM L TBEERTHA ).

Key words : A7 A X ¥ b HRHEAL, fandir$, WE / %EZ, AF5HE

I #&

i

R CHE A ESNE %L BT, ARREELER
THY, HiGERofEFERoz01I2i3z & n?2
JERZ2ZERL, BIREOBALE T2 2
CRAEMTH D, TAVF—B I ORBEFZOENR
ZHEET HI2IE, & 100g H o S 2SI S
TWAEMESEEZHCTEIH T DT, A%
BAYERE(HNPS)TIE R, Emd LTHEET 5
VEDH Do FRATIE, AFEY 24 R AEET VT
LIECHHIiT 2 2 &%, RHEFIZEXWEF
BT 5L H)ITRD TV, WREDFBRL AR

NE - KXEERRETLIEDDAoTWEY OT,

EnMOBFER,rLERIRET 2485 (LT, FE%
FEEwv)) Bardl), EmlsRICIET—F -
AL LTRAEENRTWEY Y, Zo/EE, ik
OB ITHE (specific gravity), FETEEMHO
LI BEEEE (mass density) & 5 Wk A&

% BRI ERER AR R R

2% MRS ARG i L R

HARSE T 474-8651 B A K T REAR BT 44 %51l 55
BRI AR R A8 ZiRde
E-mail: imaeda@sgk.ac.jp
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xR0 7280 8% E (bulk density)
EEFRINV D,
KOPEOERET LA A Y ME, EREE - 235
TEIBOANE Ky 770 =y 71I2BWTAEHLE
EPBRHASIND Z DL, A= VREHERA T —
VTR LE-ERENEY, JREVTEET L, BE
12 &% BEFHLHFKIE, BNESEHEICERETE S X
oy MSdHb, LoL, IXTOHREMETHET S
DRIBEZHTHRVOT, [Ny 2¥9n], [#HFr
NYWEY ] O L) B BEEDSREFINLH LS,
ZOWEE, EMETH L EHRELIEN, KM
FHAPCTEX2ERICHET 2, 3512, EEEHER
FHiewElED 7 LA VPR L CRT R R E
WMOFEIREO AL, MOPLFFE L WAL
REIKD LD TIE7% T, HEHERELED TSR
FORHEL REPICHEN - THRERELTLHZ
ENG\, ZO L) RBGETIE, EMoHERERHE
BEBEOT — 8§ N—=APEEIL ST S L fFFT
5D, HAEREER 3 2015 M (LET) °IC
X, BEROEERFEARIIPE SN T v,
BEEEIIFI, Lrow, TIVa—VikE R EDH
RESZIEEN TV S Y%, BERAROREBE
B2 7 vy ZF 2T, AIRTIE, EHT AR
Y NCIEHCE 2 EREEOERLY — V2 BSS T
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572012, WO LMK SEEFRIZT — 5 R— A
e LAl - BHHEOABEE 2L 72,
I /B &

HEEEE, BT CIEHSINEENEE L
EZ27-0T, 20104E 3 BB ECAEMB G ENL v
F—Fy FTRBENTWT, REFESBHAEE T
1R EDOMEEINTHL I L, 2o, BTk
DF—=IPERTCAFTELZERLEMIILT, K
El AR R8I, 2L Coa—Y =TV Fa
MRS FE LY 2 EE LT, b DRRBSE
IZBWT, HEE A= Tidb LTh A &M - B
R LFRBE (g/em’) #FHH L2, BRSE
ORE L RERE LB 2 Am%E #E L - FIHiZ
LTl Th b,

1. KREO&EMKGEOREE & FEREIIEE RO
g

KE O/ SEIE, 100g4 72 ) O%ERE R
L2 T — 7 Vo, Eamar—7)v, &
BT —7N, WiETF—7NVELR DT — T VA
HY, EnFFEEF—CLEYL—=YaF T —
FN=ZZ %5 Tw5 ", FEEST—7 VI, &
T, RERLY, REENOITERLHEE LS
T EN TS, BRI, R ITHER B E K
DA, EREFE o5% EHEX M, KA, &
IMEEE LIRS TV D, BT — 7 Vi, B
% (nutrient data base No.), Mm% (short
description), %M (long description) THEEL

55655 17 20184F

ENTHBY, ARMFFIX, ALEMTD, £ WT,
FIRGE 7 EOIREER XB L 72 F 5 03 5- 2 v Tw
%o EmT —7)VIL, T, #iiA S (sequence
number), H#%#%& (measure description), HE& T
R EN TS (K1), BlziX, BEmFs 11124 1%
ICALADAT, IEOHZRENHY), ThTho
EEPHERET—7IVIZHE, HEL-EREOK A
Fix, EmEes A AREICL, B AR & L7
HEEOB AL, &40 SR Tw5E
T A LT, HALE T & L7 KEO
BT ERICE, FEREOMEIIIEEI LTV
DT, A TIE, HEEI AR TR EINTWE T —
yERML, &g xA=mL) THRL, M
B EANTE S L TEERE (g/cm’) ZHEE L
oo BEERTHEMIE, Wy 7, WEF VA, KE
U (tablespoon), /N& L (teaspoon) & EF% L, 44
237mL, 30mL, 15mL, 5mL (Z#5 L 72,

KEO &S FIE 8790 &5, HZE1d 15439
FEASNEL S LT 7298, NE— 7 — N & KRESEE
RESBIMEEHMIZEDLZVOTERIL, 512,
LFHR 1Sy 7D L) ICHEERDLILL 2\ H D 9708
LA VAV b A—T % ETNKRED DS 2\
Lo IFEERAL, 3476 &ih (HZe= 13 4782 F#)
A BREREENDPLAME L(M2), &5, &
FENRATHHIE, EXDEROREOHFE=HE LB
B RELOT,IKLHORK, @ THHID AT T 4
7 EHEWy OKAF 40% Adm) O 7 Bt (H% = 8 1)
*BEA L, BREOBISENSIZ, 3374 & (H%E
1 4,650 1) 127 o7,

REHAT—TIV
o= BERES | RERE| RERY | AT [ZEFEE| HHA | HE HRES

BT —T ) _ 11124 | 210 | 359 | 11 | 028 | 6 | JA | 4
ReES| R 11124 | 211 | 059 | 11 | 0141 | 6 | JA | 4
(1124 icAUA, £ - — | 11124 | 212 | 055 | 11 | 0007 | 6 | JA | 4
11124 [ICAUA, REES, T, BEL 124 | 213 0 5 0 6 A D)
11124 | 214 0 5 0 6 | JA | 2
11124 | 221 0 0 0 7 |z 0
11124 | 225 | 8829 | 33 | 0429 | 11 | JO | 7

* I B 100g B DREETH S

RERST—TI
EnEs | EREs| @K BZ2I15% b
—> 11124 1 1 |hyT LA 128
11124 2 1 |y T FUB5L 110
11124 3 1 |pyT X542 122
11124 4 1 | K (E&725~851>F) 72
11124 5 1 | 61
11124 6 1 |/N(EEE5142F) 50
11124 7 1 |[X51423 3
11124 8 1 |[E-F-RH& K (R&31>F) 7
L 11124 9 1 |[E=5—H& 4

K1 KEERRDER28MOT—TIVigE (Bl BRES 11124 ICALA, )
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KEEBSK DT 285k (2017F)

BEZEH b TE 8 we
BRENE BROhy7, RBA2, R A e
15,4307 RSO ABL. AU (34762) (33748%)
@ 7;30@:,) 14,498%% (8,257 &) [ MRBELTHIE [ il i
0% Y| 479018 (3483RE) | . e E— T, emeeeeereeeeeseeenene .
e, T 1 MIKEBATEALZ-T, ! P KD A0%KED
____________________________ s | R SARERS
£ XE?&#; T Hﬂe;#?%®§§;X7 Lo SmiRR) L 19ma0RR)
: v Y-ELUEER :
| KEEERARBARN | ] AN
ouTE (533R&) | L STOSRUTMRR)
Za—-U-FCRRERHER125R (2016 F)
o ——— ( SREEIbrELE RN KOS R
(2,631 &) 3,187 (2,430R%) J .................. L (242385) (2.341%:)
e L omEmEranE | - JOO%RED
0EIRS) | L T amoaR) | R oAt

HHLL - fimofis, AmEraREic Loz, B aR" & Lz, BEEIEE 2 OEmIZAHF S Tw 25 2 268812 LTz, BANE " & L,
§  BHORE L ER L ORERE(g/em®) FHEEEE L ER L,

2 BREESRINBINTVWIEREDI LREBEE PO IERBEHMET 5FIE

2. Za—V—5 Y FORMBSEY OMrE LI &S, FIWERE, SEINTE A EREONEIC K L
HihEE Too fHL, /SYEFIEAY ) TVIIMBOREEL D b

Za—=U—=I Y FOoEmEaEE V- a) HREEBEEMEWEEZEZONLDT, ML LIZEEIZL
VT —=F RXR—=ATlI7% <, ﬁlﬁ:%ﬁ%f\’_bl L7-H 720 HHIL, HARRKEO &M ETIIML L7
FIA T, BRIIMTBUNLEE 2 i TR (density (g/ HCTHALN, —a—T—F FCTIIBFFHE L
cem?’)) AW ENT WD, AET LN H NTWAHDT, KICTHHFHIITD 2, HREE
%= (common standard measures) DBFRIX, 4% ORFT AT, HEREORMENREER, F—ofmh
MO E 1 ~3HEOHZELH Y, £4DER THEEHEIMREOH L2H6 L L, HROZH LI
(measure (g)) PHEM STV 5, RETIE, BE ELTAEBREOREMEZREL 2,
A IMICUEBEAAL CHRERE <‘: L 726 B, KEE, MEO&MESRICE ST
—a—T =7 Y FOEMBTFRIZIE, 2631 &imds LAEEEEYZRILLIN G, ENTEHNT 5 A28
IERENTWAED, HEED WA 201 £ & % BB EEZT2OT, ZEHOPBZMEZ (6 BKE)
BEARBLTWS7TEMZRE, 2423 &5 (B% CTEEN AR EZKRE, Ledb LTECLAEH
wIL 3071 1) 2AEHESDbrLIAME LT, 7}“ % 235 mL CREIOFIES v 7 LFE) OLEHD
BRI, BEE N YD SR O Y 82 HIAY 7T =I23 D) IM2REYFITT, &
o (HZEIE4H) 2B 5L, BISESRIE ERELFHT 25T AT o 72, BIZE DX
2341 &5 (HZw13 2977 /) 127 - 72, TRDO b D2 HHR LT, KEHRETHERRE 250

L7z,

3. BREEOK m #& R

B2, FEROFETHEREBREN DR 2EmD
e MBELERHNRD T, HMBRICEN XL 5ED 1. WMEOEMBTERICBIT2HEHREO B

5 HE x FetisE (MR %) TR L 720 2RIZ, M EO MR RIZONT, BEHEOHBIRE
FanfE R O 2 LIRS 5 72012 ﬁl@’*\?r 7627 BB BIE L2k R e, R1LIDRLZ. KEO
i (4,650 ff & 2977 1) O HLZEIZOWT, HiE I, NE—7— FHEREREREOR

1 (0.1g/cm® Z &) @tﬂfﬁiﬁ%v My AE mdHE BRAL L 72 8257 D) B, BENLEER
ELTRL7ze HBHES, o 0.5% ULz bHA FEPERTE2Emid 3476 £mT, HEFEOW
52V, 1% Lo v idHEEN T, 2%DE HERZIL THoTzo =2 —T—F Y FORMK
WAIRFETRL, ﬁiﬂ‘l‘ét%%&)f:o L, HA rFICBIT A REEO MBI 92% (2631 £
PR R Ay 20 L L, R AL, B H 2423 Bian) T, AR - BEOAINL 7 £ (47 1)

62



WU SR AR

DR TH o7z, FFIZ, B4, BBREL 20T
SHICET AAEBEORBERIT 2 -V -5
FTr{ (%% 96%, 73%), KETIIAHE KM
(10%, 4%) Th ol =a—3—F ¥ FORFH
&, B AR M A Yo 22RO A EEE X
0.6, VAR ON72F ) OREHEIE 1.1 & HfliioE
HALI N TV, WIS, BEEAR O HBEE L,
KETIEA Y THHR DL T3287 1, mt v &
X615 FE, KRS 649FE, /NS L 189, IV v
MV 1IIHEDIETH - 720 BRVDLD O WVHEE
ELTE, AU R, =By y, 18R, 15 A
FAA, AT—F 1M, RV F, G0 L
TWizo 22—V =5 Y FOAEMESETIZ, BHE
w318 D ) b 3071 ICHEEASPNK SN, 20

WiRIE 7 v 7 1391 i, K& U 242 7, /NS L 98 #,

Iy MV 168, BSOS (EEXER,
XA X JERE) D360l FHEHDNETH o720 =2 — ¥ —
SV FOEMIZIE, BEROYA XERTF v AR

BE U AFHB LT do2h, VI (cube),

AT AL W) BEEPMHEE L TBY), L HERDY
Alx 138 2cm, XY D AT A ZADBEEILHE X 1 x

JEAHDAE D720 72D THEPLIBT S 720 HIZIL,

F1 KBEZ2-Y—-FC FORBERARICEIIRRDEE

55655 17 20184F

B3y (BT s A1014) ICIZHZ =S 3HED
HZ®OW 1/4 T (9.5 x 7. 0 X 9.0cm) #°211.6g,
HZ8E@IX 1747 (8.7 x 4.0 x 8.0cm) 174.2¢, H
ZRE@IT 1M (8.8 x 7.7 x 1.0 cm) 7734.83g TH V),
HEEEIL 3MEE D 051 g/cm® TH > 720 K
EoOEmETRIZH, Bmoft, HEEms, b
X, EEEEAZRLZZHZEIZEEL TV,
HEEETHEETLE, MLAEMTH- THHELS—
EIZ DR WERNDH -7z, MEE L, RERLER
Fy MUy FA—FL, ZAE—)L, T—T LW
) HEED S o 7208, BRIEIAHTH -7,
MEO TS FEE I, 1 Afd 7 ) B Ck
E18+10, —=2—Y =5 F13+0.6 CF¥=
D)) OHZEAZIGRLTBY, &HLHEH
DHEED D - 2L, kEO “@EAY Ao
WHENT A — A F—=Fv " T, 16EY)DOHE
HECHEEM LB IN TV, AR, X2 ¥
FOHZEIZ 600 SFHEASPNTHE N Tz, Th
i, 120ERFEFFICHLT, VB KD
We e RO~ H O =, AT VT4, RYA, FHF=
ThREODRBEEPPNHE SN TV T, 1y T
H720) OFEEFEEIIFRCMETH - 72,

)
K
S
EE
i
H

K TS —a—U—5 v Kt
Ik AmEEES = Ik AmEESY I
T beoi % T beoil % p "
a Tk b b/a a Tk b b/a

T R AV & D] 181 155 86 133 130 98 <0.001
VARG | 879 49 6 165 163 99 <0.001
HHEHT U 7V 356 300 84 41 40 98 0.02
77 ANT7— N 363 16 4 163 158 97 <0.001
AF v 7 HE 177 20 11 55 53 96 <0.001
FHILHH 137 89 65 49 48 98 <0.001
BPoEdE - § - BB 1,217 950 78 310 301 97 <0.001
KA 360 328 91 243 240 99 <0.001
A 265 26 10 211 203 96 <0.001
LN 2,325 94 4 528 384 73 <0.001
7, FLELS - I 283 195 69 175 175 100 <0.001
o - B 360 187 52 68 68 100 <0.001
R 371 311 84 229 228 100 <0.001
A 220 217 99 51 51 100 0.40
FHER - =T 64 64 100 62 6l 98 0.31
A= V=2 465 406 87 110 109 99 <0.001
W - VA NT R 234 69 29 38 11 29 0.95
& 8257 3476 42 2631 2423 92 <0001

KEA SRS 28 (2017), & =a2——F v FAESESFE 12 (2016)

NE—7— N, RESSERO IR L 72,

"
§

| WEMCERREOMBIRICED D b0 % 1 Rt (WRHE) L.
MBI L SA YL, IRSHTOBNR AT 2 H O % & o THERF L7,
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2. BEETEOHMR %
M E D FLan R e By 2 &, M CAmT LR

55655 17 20184F

EREEIZIEE 01 ~02BEOREDND 72, FFIZ,

KEOHFRFEL, HLEETLOEEZHFETRHRL
7EtEMEZROT, FLAEMRTH-TL, UHFEH AL
LBBEDN D 5T —2—V—F ¥ FOEMTFE
X, RAICEERELXREL TrLEMD BHE R

2,500
2,000
o
E ,500
A
@10%
500
0
~01 0203 040506 07080910111213~
REZE (g/cmd)
K3 KEEZ21—F—5 RDBRKIERICH TS
BEROREZEDS

KEEMEARBREZ 21—V —F > FERKARIZBRNDELRE
(517,62778) E M RIC L7z, FEEE /XX 258H 518, (X BIDFAL,
W THEIDFHERRH L 7o

5 EREINET 5 FIEZOT, FALEMRTHILL
EMmOKREEV LD THHERHEEIIFA L TH -7,
BI31E, SEMBTETBIELZEEHEOL A b
TILThHbH, HEBEEORMEMIE1.07T, KIZ0.6
E02DEMMNE o7, &k (7627F) @ LA
2% EHEHEVPENEMEERT L L, BRETE
L3MBIEIC R Y, ZFELay 7, =T hviay 7,
a—rinay S, BB aVFUVAINY, AA—
FNRT M EDE L7z HEBED0.1 O WA
i EBEHY TV, a—vTL—2, Ky TSa—
Y, BTN UAT (AF v rET), S -
WIRN— T EOFFRT, FEBED 02 ORI
&, a—=rF TR, BT VT T, N E
THho720

3. EambER AR EE OB
BRBEEOEMFNEEEE~ M) v 7 AKITR
L7z (22). MBBSKRT, T, Bk -
TV V& MBI 5 &, REEA DR
HENRAYFHOFEEFEIL, 04006 0.7I12HEF L
TV 7z KL, SKETIER S v 22 kA
2 HE T, AEFEIL0.8 (EM%FS 20053, Rice,
white, short-grain, enriched, cooked) & 0.9 (20453,
Rice, white, short-grain, cooked, unenriched),
Za—TU—=F Y FTIETANFETRWERT A Ml

K2 KEEZ21—Y—F 0 FORBERARICH T IREREORAHNI T

& 5o HEEE (g/cm®) ]

~01 02 03 04 05 06 07 08 09 10 11 12 13~ 37

BORL &S A 5 T 33 31 37 32 16 3 5 7 4 168
RPZ 8| 79] 50| 40] 40 24 7 1 6 3 268
WY ) 7V | 71171 3 16 13 8 14 8 3 9 384
77 A7 — N 2 1 8 11 30 19 3% 5 2 10 188
ZF v 7 23 14 3 4 2 6 5 3 2 1 19 1 8
I 2 3 10 10| 49] ] 16 1 2 21 8 5 3 208
W - U - s [ 44 ] 83] 61109127 249200 175 ] 61 [ 271 116 ] 11 5 1512
Sy 2 1 13| 47| 83| 69] 35 20| 310/ 112] 19 3 723
s 1 3 6/ 61| 9 12 8|13 11 1 1 250
BRI A4 1 1 1 2 20175 17 19| 57| 34/ 180 ] 32 14 553
7L, FLELS - 99 1 4 27 27| 8| 56| 10 9| 44| 240] 44| 14 10 572
o - T 4 24 5 9 4| 39| 26 290 24 32 32 34| 8| 345
R 9 8 4 16 10 3 34 20| 43] 618] 86 20 14 8%
e 1 3 136|366 | 140] 30 577
FALHR - N—TH 16 20 21 12 6 6 5 15 8 4 1 2%
2=, V= AH 4 2 5 7 1 2 19 32 14 589
BE-LANTOREE 1 2 3 6 23 5 7 3 24 13 1 88

& 217 408 216 357 481 899 452 419 692 2254 839 207 159 7627

K EE % 28 B 4,650 fl, — 2 — Y —F ¥ FEMBSHE 12 B 2977 OG5 7627 O HEZEIZOWT, BEEEOWH
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A Study on the Conversion Factor between Food Volume and Weight
(Mass Density) for Dietary Assessment

Nahomi Imaeda™, Keisuke Doman®*, Keito Mekada®*

Objective To standardize the dietary assessment, we review the conversion factor between food volume and weight (mass

density [MD]). MDs are not currently listed in the Japanese Standard Food Composition Table (FCT).

Methods The FCTs in the US. and New Zealand were observed to search for the foods/dishes indicating the nutrient

composition per volume and calculate MD (g/cm?). The units of volume were cup, fl oz, tablespoon, teaspoon,
and mL.

Results The calculation of MD was possible in 3476 out of 8257 foods listed in the FCT of the U.S, representing MD

specified in 42% of the foods. The FCT of New Zealand listed MD in 2423 out of 2,631 foods, indicating MD
specified in 92% of the foods. The mode of MD was 1.0, with the bimodal peaks at 0.2 and 0.6. Low MD (around
0.1-0.2) was shown in such foods as breakfast cereals or potato chips, while high MD (1.3) was found in such
foods as honey or syrup. MD varied depending on how vegetables were cut, or on the physical forms for meat
or cheese, even with the same food.

Conclusions The study results have suggested that MD can be standardized as 1.0 in soup, steak, fish, or fruits, all having

no interspace, approximately 0.6 to 0.8 in dishes composed of ingredients of approximately 2-cm cube with
interspaces, and approximately 0.3 in dishes containing air spaces such as shredded cabbage. Although
challenges exist, such as discrepancies of MD in both countries, it seems meaningful to prepare standardized
MD as dietary assessment tool in Japan.

Keywords: dietary assessment, standardization, food composition table, density/gravity, dietary photograph
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