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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 ¢/ (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.
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Table 1  Subject characteristics
LD Lk (n=9)
A (yr) 21.30 1. 10
R (kg) 58. 60 +6. 30
B i (em) 1.68 +0. 04
BMI(kg/m?) 21.00 =2.00

2.2 Al R E A R S
AN TR 10 7K T 03 18] 32 38 3 PR LA R 43 B
KRG #2 L (P>0.05) 1%k 2,
F2 5AEAFUKEWEZ I HRE R AR L
TG (% £5)
Table 2 Subjects’ body weight, body composition

of five dietary protein levels

(A BEREAR [o/ (kg d)]

3%

(kg) 0.75 0.82 0. 89 0.97 1.05
NGy 58.6+6.3 58.3+6.5 58.9+6.5 58.4+6.2 58.3+6.5
LR E 44.1+3.9 43.3+4.0 44.0+4.2 44.3+3.9 44.1+4.4

K g 14.5£2.9 15.0+£2.8 14.9+3.0 14.1£2.6 14.2+3.0
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30% 60% .
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AN TR B 5 K P 2Z 8] 58 2 R 1Y I i 25 57 048
HFRE (P >0.05) , 5% 2 R 1) E AL R B 5 8 1 T
TR F 5L 1R 2 B HE 2 T B A A e, R R T CO, 1Y
PR AR A 0.75.0. 82 F10.89 g/ (kg-d) & 17K
VB A AR AR K P 7EHR A 0.97 1. 05 g/ (kg-d)
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Table 3 Main macronutrients intakes of five dietary protein levels
. EsSin Jig Wi KA G [FERT
I R B ok L4
L = Jrpey = o , o~ Jrag = ) I~ prage, = Jragen, =
T 5 4 PR AR A B H 0 fe SEPRAR A Eéqﬁbg SEPRAR A %ﬁmﬁig SEPRAR A
/(kg-d /(kg-d % TR /(kg-d TR /(kg-d AU [Keal/ (kged
[e/(kg-d) ] [g/(kgd)] (%) (%) [/ (kg-d)] (%) [/ (kg-d)] (%) [ keal/ (kg+d) ]
0.75 0.74 £0.02 0.33 +£0.01 9.1+0.5 1.1£0.1 29.3 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
F 4 SAEABUKEBIR AR SR K L
WA COL AR ( x5) = 2p | SHERmg6sE |
Table 4 Leucine flux, oxidation, and breath "’ CO, Aaf 1ok ]
excretion of five levels of protein intake é o
BHPEAGE  EERRR A SEEMR AR Fco, 8 06 !
[g/(kg-d)] [pmol/(kg-h)] [pmol/(kg-h)] [ umol/(kg-h) ] gi : |
0.75 116.26 +50.13  28.16 +£10.29 0.74 0. 15 r 04 i ‘ HARTHHERR
0. 82 120.26 £57.19 33.20 +16. 24 0.71 0. 16 02 ! | ,
0. 89 112.46 £22.01 32.72 +£7.34 0.74 0. 15 0.7 0.8 0.9 1.0 1.1
0.97 134.61 £23.35 54.14+10.54  1.04 0. 10 EHRBN R [g/ (kg d)]
1.05 123.69 £29.67 58.87 +£19.92 1.03 +£0.29
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Figure 1 Breakpoint (EAR) of a biphasic linear regression
curve was identified according the protein

intakes and breath "> CO, expiration
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Table 5 Estimated average requirement of protein derived

from breath "> CO, expiration

ZIRH MEEARTEE R g/ (kg 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
P A E A (EAR) 0.85
b i 22 (s) 0.06
HEFEE A (RNLY) 0.97

* ;RNI = EAR +2s

TR o T TR R R RS SE A 3R b i 1 A
AR 45 75 30, 38 5 i K il 0 B 0 R 45 7 52 i
R AR A2 A 1] B9 AC ™ 1 A LR A, Bh 28 M A
SEAE VR A AR B A R SR P COo, R A
FRANARIC 2 R ) A AL R A H
T U ROV IR A H R T ) R
PR A5 7R 5 S W B 50 B 0 A A 2 1) Y
1T 58 A ik 2 S e 5 AR 2R T S A [
SRR RE e [ 37 3R 2k TR 4 7S vk BB T 9 4 19 BT Al 2R



AR L PRI £ 3 TR R T

—135—

A i 20

AT R C-52 B RR A 7% 550 F 7 e R A 4
B EE o 24, P S Al B 3 LUR J7 I AR
— R EABAEIA NN BENAE . HE A BEA
A LB PLARE i AR EA R EEHT
B BCHLAR R 1 5T, HE AR A 3R 2 2 R A — A A X AR
(7K, 24 8 B $5 A S B R LR 2
I, 32 KA AR A i, LS AE R 20 O, TN A
A AR R A o £k
e B — P, B9 0 I Y 2 P Y A R
R4 8 i 2 2 5, AR R B s
TS R X A R R Y B, T R X A R A
iR 1) i 22, DRI 1 R A 23R DR R R B A A
EASINE R R o DR PN N N U P S
FI" C-32 5 Jy 46 7 7, LE IR R % 22 0 i i
Y e Tk N e SRR YRR
(AR P9 8 R R 4, OF R 2 5 WK 8 1 oA
SN2 figt 38 5 5 T 2 R R Y 4% I8N ) 2
KA RE B 1 o 4 3 T R

2000 4F( b [ e IR R E R RS HIRAR) P
FERRAA T 1% 3 K P Ve 5 A PR B Bl 65 g/
A AR 4 S 3 W AR A 3 3 B KO AR A b
PSP 5 208 0.85 ¢/ (kg-d) o MR, B IR
A—E IO R R R BN R 2
U/ B 2 A 225 . AP & & e i
TR R A B35 0 35% , 3% 5 2002 4F 3R [ 4 [
EHRRA G RREE HI AR S & T
P B MAR Lo MR A BRI 3 5 24 0.85 ¢/ (kg
d) 0k 2 ARAEZE RS A 3R T AR A [ IR A A
18 ~50 % AR L PR 1A FE Y AR AR AR (56 kg) , AT LAHES
HBAF Lo M B H AR A HEAA R AR N S5 g, Ik HERE
EICBATHER R H AR T 10 g0 AT E
B R 2 1 BT 275 BB SR, A BT 50 45 2R
BRREEARSHRARGEREEZNSE
GOk AHSR i T AR ST P SR X R R A TR — A

GBI NI 7 2 1 AR A B, T
SERAT—RE W R IR B2 1 A Lo PR B 1 B A SR
WA 15— BRI

S % 3k

[ 1] BRI, WL, T 4. b B E 375 HOR 009 A 4l i =2
THEESERZBARL M. Jon AR IA TR
1 ,2006.

[2] #bede, MRSE, 4. b s R E IR 5 R AL A 4l i 2
= JRRRBTSE IR M. JEE AR TUE AL, 2006.

[3] TianY, LiuJ, Zhang Y, et al. Examination of Chinese habitual
dietary protein requirements of Chinese young female adults by an
indicator amino acid method[J]. Asia Pac J Clin Nutr,2011, 20
(3):390-396.

[ 4] Matthews DE, Motil KJ, Rohrbaugh DK, et al. Measurement of
leucine metabolism in man from a primed, continuous infusion of
L-[1-13C]leucine[ J]. Am J Physiol,1980,238(5) : 473-479.

[ 5] Hoerr RA, Yu YM, Wanger DA, et al. Recovery of 13C in
breath from NaH13CO3 infused by gut and vein; effect of feeding
[J]. Am J Physiol, 1989, 257(3) : 426-438.

[ 6] Kriengsinyos W, Wykes LJ, Ball RO, et al. Oral and
intravenous tracer protocols of the indicator amino acid oxidation
method provide the same estimate of the lysine requirement in
healthy men[ J]. J Nutr,2002,132(8) :2251-2257.

(7] UG Egm. BAIRREFRAIM]. 2 i, d0aT: AR T
WAt ,2009.

[ 8 ] Protein and Amino Acid Requirements in Human Nutrition:
Report of a Joint WHO/FAO/UNU Expert Consultation [ M ].
WHO:2007.

[ 9] Humayun MA, Elango R, Ball RO, et al. Reevaluation of the
protein requirement in young men with the indicator amino acid
oxidation technique [ J]. Am J Clin Nutr, 2007, 86 (4):
995-1002.

[10] Elango R, Humayun MA, Ball RO, et al. Protein requirement of
healthy school-age children determined by the indicator amino
acid oxidation method [ J]. Am J Clin Nutr, 2011,94 (6):
1545-1452.

[11] WEEREGE. PEERBEEERRSHZHRAE[M].
Jeat A E Tl A ,2000.

BoOOE

AT 2013 4R 25 F45 1 W2 A 2 e 2 v ol RCHROR € 3 3 0 78 PR A A P 2068 26 (B R ) — 30 5
AL TURE S SRR TN T WA DU, ARG T e ST 5 43 U ZD 68 26 AR Y 1S AR AL
Y BRI S REdh , & 5 0. 20 ~ 4. T0mg/kg” N4 “ K 20 (0 26 (319 15 PFRE i 2 8 HCR B i 2R 4 0

FHEN0.20 ~5.21mg/kg” o FFILHIE .



