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Study on the dietary protein requirements of young female adults
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Reference intakes of nutrients are the basis of nutritional research. The results of The Nutrition
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and Health Status Survey of Chinese Residents in 2002 discovered that dietary reference intakes of protein in healthy adults
were overestimated and need to be reevaluated. Methods 9 healthy female adults received a restricted daily level of
protein intake 0.75, 0.82, 0.89, 0.97 and 1.05 g/ (kg -+ d). Every dietary protein level lasted six days. On the sixth
day, they took " C-leucine as a tracer to carry out sTable isotope metabolic experiment. The kinetic parameters including
leucine flow, oxidation rate and oxidate production rate were calculated. We applied biphasic linear regression crossover
analysis on "CO, data and protein intakes. We identified a breakpoint at the minimal rate of appearance of "CO,
expiration, specific to each level of dietary protein intake. Results The Estimated Average Requirement (EAR) and the
Recommended Nutrient Intake (RNI) of protein for healthy Chinese young female adults were determined to be 0. 85 and
0.97 g/ (kg -+ d). Conclusion According to the reference weight of female adults in recent national nutrition survey, we
calculated that the daily protein recommended requirements for female adults was 55g, which was lower than current protein

recommended requirements.

Key words: Young female adults; protein; eslimated average requirement; recommended nutrient; isolope; prolein
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metabolism; nitrogen balance method
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e e RS Ve el 0 3R A, 1 B o A U U 2
E M AARIRAES AN L. ERNH 1
PEFIEE T h 2 h, & AW 1A, N3 h JF
B 15 min YA —RIF A, BIRDE 45 515 /9
%5 15.30 .60 min 5L E — RIS, B4 ZIAE
ST A S FRE S . AE D IRDE 45305, Sr BEH
EAF LT 4E (Douglas bag) WAL 521X 3 min 1Y
Ko H CO, 53 #1239 i Douglas bag H1IFH T CO, (1)
R N R AW W N i U B L O TR R N A |
B YA 0 S X B PR B A R R AR R, PR R
FEAR R C A7 Z 1T 4 288 i3 Heliview “C-I
AT AL (Medichems 23 7)) Wl 4 o
1.2.3.2 i kEf R Fnm &

TEL TR e PE R R HF 4R A0 30 min A 4RI 1Y
55 225 min £ RFE—F K0 (3 ml/ 1K) . R HPLC-
MS/MS H AL A [l 4o 2 8 Bk i, 10 5 1l 3 A% & rp o C-
SEMRFENLZE R, AR A LR E B
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Bl PRI A YOI ST SR L5 R 2 2R AT 41 H ik
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1.2.3.3  JEEEFRMI057Hr

W5 B A W R 1 5 IR 2 P 2R 1 5t (GB
5009.5—2010) . fi§ i ( GB 5009. 6—2003 ) . K 4>
(GB 5009.4—2010) . 7K 43 ( GB 5009. 3—2010) . fix
KAEEY R IR SR,

1.2.4 JE %
1.2.4.1 MEEFCO, 7 (FCO,) Y
F®CO, =[ (FCO,) (ECO,) (44.6)(60) ]/
[ (W) (100)(0.82) ]

FCO, : FRifE IR T IS CO, (177 A2 # (ml/
min) ; ECO, : [il i Z R R A T A7 Co, 1
JRFE W Z i H K E (kg) ;44. 6 (umol/ml)
160 (min/h) H F ¥ FCO, i) B A; ¥ 452 A wmol/h;
0. 82 J22 & W BT B L Y CO, o5 MR 195 0 ER 2 Y
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1.2.4.2 SRMHELQ, wmol/(kg-h) ]+

Q =i[E/E, - 1]
i:L-[1-"Cl-5 &M% T # % [ wmol/(kg-h) ;
E 1 E 53 518 W A7 W bR 1] 24 5L 1R 1 3= B R R) A7
ERERET MK i & 5EmFE.

1.2.4.3 ZEMREIZE[0, pmol/ (kg-h) ]+
0=F"CO,(1/E, -1/E,) x 100
1.2.4.4 BHFRTHEER
BN BR B AR RN OR T CO, PR AR R
AR TR 2, LA s A o 7 /Y 4 1 B 4 A B E
2 E R (EAR) o #EFZ SRR (RNT) 75 F 2
TERERN Fom 2 AR UEZE (s) .
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2.1 ZXHEFEAENR
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#1 ZHEREARNL (2 +5)

Table 1 ~ Subject characteristics
et LM (n=9)
A (yr) 21.30 +£1.10
KT (kg) 58.60 +6.30
Hf i (em) 1.68 +0. 04

BMI(kg/m*) 21.00 +2.00

2.2 ZiAE RE R

ENEE =00V e e N T P v R N EN N T
KRGt (P >0.05) LR 2,

£2 S AEABUKT IR ZH K E R 97 1L

ML (% £5)
Table 2 Subjects’ body weight, body composition

of five dietary protein levels

(il EUTHAR (¢ (ked)

R

(ke) 0.75 0.82 0. 89 0.97 1.05
R 58.6+6.3 58.3+6.5 58.9+6.5 58.4+6.2 58.3+6.5
RN 44.1 +£3.9 43.3+4.0 44.0+4.2 44.3+3.9 44.1+4.4
NIl 14.5+2.9 15.0+2.8 14.9+3.0 14.1+2.6 14.2+3.0

2.3 JEEYM

ASTR) R 5 7K SF 3 1) AR 4 X0y 1 S ) s B T
WIS, e T EEERBZNEGE,FNER3, A
DL 3], 2 10 A S PR 3 A SR T 5 R0 AR B
MR & B TE 33% ~37% 2 |A] ., & (A g
K ACS P07 B3 A B8 & E 43 L 4r 51 oh 10%
30% 60% .
2.4 FEMRFE AR IS T CO, By R

ANTRVER F BT K P 22 8] 52 2 R 1 i B 25 R 4
T (P >0.05) , 58 2 B 1 & A6 2R Bl E 2R 13
KV B 5 75 2% TR H 32 T i A B A R P €O, 1Y
P RAEEEA0.75.0.82 F10.89 g/ (kg-d) 8 K
- I 4 R TE AR K 7E A 0.97 1,05 g/ (kg-d)
B KOPB B B, PR LR 4,
2.5 HEHABRFHTEER

HR 4 B 7 7 X 2 0T B KT AR AR
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K3 SAEABKTFHEBEESPRANELERRTE (v £5)
Table 3 Main macronutrients intakes of five dietary protein levels
) HH T JIg WKL G W) REfE
A Hrrp g W 4t B A4
PP PR A ok gS| E‘Jﬁﬁif\ ENUR YNy E’\]ﬁ‘éi/\ PAR:YN 10 ) B PR A
/(kg-d kg- ) kg kg-d - keal/ (kg
[¢/(kg-d)]  [g/(kg-d)] (%) (%) [¢/(kg-d)] (%) [¢/(kg-d)] (%) [ keal/(kg-d) ]
0.75 0.74 £0.02 0.33 £0.01 9.1=x0.5 1.1+0.1 290.3+2.1 5.2+0.4 61.7+£2.2 32.3 2.1
0.82 0.79 £0.02 0.35 +£0.00 9.9+1.2 1.1+0.3 29.4 £3.6 5.0+0.5 60.6 £2.6 32.9 £4.2
0.89 0.87 £0.07 0.34 £0.00 9.7+1.0 1.4£0.3 32.9+£3.2 5.3+0.5 57.4 £2.3 37.7 £3.8
0.97 0.95 +0.01 0.34 £0.00 10.3+£1.0 1.3+£0.2 30.3 +£3.1 5.6 £0.2 59.4 +2.4 37.8 £3.0
1.05 0.99 +0.02 0.37 £0.01 13.3+£0.4 0.9+0.0 27.2 1.1 4.5+0.2 59.6+1.4 31.1 1.1
F4 S ADEHFUKT-HIE SRR AR LA r
VA COL I 7 3 (i £ 5) = 12f [ mEAmamns |
Table 4 Leucine flux, oxidation, and breath 13CO2 —3 10l *
excretion of five levels of protein intake % o
EORBAG  TEMAE  GAMAKFE  F°C0, g J:
[&/(kg+d)] [pmol/(kg-h) ] [pmol/(kg-h)] [ umol/(kg-h) ] £ 06 ;
0.75 116.26 £50. 13  28.16 £10.29 0.74 £0. 15 g 041 E ‘ ERCTAREE
0. 82 120.26 £57.19 33.20 +16.24 0.71 £0. 16 - 02 y /,
0. 89 112.46 £22.01 32.72 +7.34 0.74 +0. 15 0.7 038 0.9 1.0 1.1
0.97 134.61 +23.35  54.14£10.54  1.04 +0.10 EERBA R g/(kgd)]
1. 05 123.69 £29.67 58.87 £19.92 1.03 £0.29 i
B 1 AREEOREARMIES ) FCO, 1 &+
13 SR .
A1 P He 3R | {2 N/7 y =N . . ) o
CO B9 7 AR AL A P INEK, 2207 223 HTg A W A 5 4 4 R 1R B 8 )
0.75.0.82 F1 0.89 g/ (kg-d) & H K- i Hy 1< Figure 1 Breakpoint (EAR) of a biphasic linear regression

PCO, MR E R G FE L (P >0.05), [H It
LT = 5197 CO, 7= A 5 35 (M — 2K F I 1
2, BP A A i £R i 5 — £ 5 i E 0. 89 g/ (kg-d)
L B CO, 7= A R 2 ] ) 22 S G2 B L
(P <0.05) , RN HA — &R HL, B L
A 0.89.0.97 1 1.05 g/ (kg-d) & (17K F 0] IS,
H P CO, 7= A FR A N7 B [ 05 5 AR, B A A [l 0
RIS Tk R 5 TR A 2 A AL B A [
VA e B 45 50, HGXF 07 1) AR 1 B 4 A B B B T
(S X5 7 i, I A i 2R i S, DL 1, AR
ZAH LRI A KT MRS P CO, 7= A 5
LAY U (A] Tl 4k T LA ) A 2R E R E
FHmER 4P ERA L EITERERN
0.85 g/ (kg-d) , I 2 D hn i 25 5 15 B4 77 18 A 2t
$90.97 ¢/ (kg-d) ,TEWFES,

3 iFig

WA S T il o i ORI AT R g S WO AN
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HBOCHZ S 1 8 B B r o s A 2 4 — 28
MRS 1 A KUY L RIS AR
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B R IR TT i (B T RGP B T IR A A —
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JUARTEE [F] L 38 AR o 3 B ot 7 22 5 0 o 5 48 it

curve was identified according the protein

intakes and breath " CO, expiration

#£5 AREIFN T CO, 077 A IR
GEILE A=) SRR S s
Table 5 Estimated average requirement of protein derived

from breath "’ CO, expiration

2k AR TR B g/ (ke d) |
1 0. 82
2 0. 88
3 0. 84
4 0.87
5 0.85
6 0.92
7 0. 80
8 0.91
9 0.74
T ¥y B4 (EAR) 0. 85
FRAE2 (5) 0.06
e AR (RNT® ) 0.97

# RNl = EAR +2s

T %7 R A R E R 2 R AT Y A S
W2 M g i 7 ), 3 A 4 bk o v B 1 R 48 T 32 K
SR A 22 5200 18] 9 AR 35 77 0 L VR AR L B S B R
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SFNBRIC R R 10 1L Rk M R A R %
g Y RO R L, R M R
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