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L OHWAEOIKRE, ESOTETREL S B EBEE L T L RS H Y 97, #Millic k-
TIHREEEBCTIGHEORE 2T 57120, KD b < 722 IR oS IR TR D Z L
bH Y ET, RECFHBERIZELY, MKENECLLZEbHD ET,

KEZEGNCE D L. BEROMEE R E R RRICIENT 720, RERY L AEF—NIEEETDHHIC
HAMAEZELS THZOOEIKIC LY —J@ENTHIVNERDY £, 20X ) REIKIT, BEAEY
AT LATHEHLTWDOREBZD LWLV ELRY 3, —BRO2AREZUTIORLETN, 2D
RS 72bDTIEH D FH AL

o T R/LFXF—HEN

o T3 /R

o SR

o TRETHIUE., T 7 F/R3 U R0F DM DR EARER A 4

REBHYEFEFRD, BIEL T AICKMOEEZ R KRIENE D XL 5, SO 2 H 2R T
LI TRDOY — a2 ZFIALS &0,
PIC fﬁ:%é’é'ﬁ @é\bﬁflﬁﬁj*+ﬁa/fl\§+%y“—ﬂ/!iw@ URLIZT Z7EARALT < 7LC é v Yo  https://gnsplc.sharepoint.com/:f:

/s/PIC-TechnicalResources/EpjkC4XRggpGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd (3% H ANFERRIEXT It T9)

115
110 b d v A
% 105
A
¥ .
| 100
AN
=
BZ) 95
90 o _oe*
=1 BNV ORAEER 7oA TNEE - XY Z IO
85 Ll L} Ll L L) L} L) Al L) L) Ls T
J F M A M J J A S (o] N D
A3, KENZF T D 1980~2016 4D % ZEHI O K ARG & MikgHE % (H #L : EMI Analytics)
KAA RTA 4%, 2022 4F 3 A 29 B ROFRICIESNTZH DT, Never Stop Improving

BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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7T aB

Rt PO R X —F, Fo ket chbiRAKOEHAEZ HED E
T NI 7 U AR B HOWTC, BRDAEPET = X

% 18

L Capth oo gL —%2 i 5 = L NEETI,

FEFCFEHI BT 2 =R F—DF L HITWV L 50 D 97,
ﬁﬁﬁfiﬁ/V%H(ME)%DE%I%JWF‘H(NEW%?6 — T,
Rl R O W) 22 AR Ml 2 39 5 72 iR, IEMEZRFURE D — R L X A HE T
DHMLENRH Y £,
TRAX—DOHEELEEZN -9 72012, RITBE FEEZESCLET,
o K=/ — EHHEAE IR TEL2Z B ChEaIiFMuvEan:s
Ao
o WH)REAEMERL, ~ILART —H A BREESRMIZEI V. KITHIFRZ: < faet
BET D Z LR aReEL 720 £97,
PIC ¥t & 77 P ZINSERFIL, BEME 22 IR DN e K & 70 D K 9 b = kL =¢
— L UL BIRET DT ODET VAR L E L,

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT, , Never Stop Improving 9
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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AV L= R L X —(DE) T =R/ X —(GE) ) L #E|(EIZHE SN LA EE Z LWL O T, ==X
VX —(ME)IX DE D BIREB X T A EFEICIHE SNHBEE Z LW b DO TY, KO T AAEFEIL—i%
NG S U E T, EBET RV —(NE)IX ME 205, THLEES KL OREBREHEN O e 2 BB INE & L
SlWNZH D TT, NEIXS BT, HEREE NE(NEW)IS L OVEPE NE(NEWZ /0 HALE T, NEn I, AmfERrR
FOMEEME(T b b, RIRHERFIC LR = XL X —T7, NEIX, ¥RV E, Bioak. Biro
i, BLORAEAICKERZRXLX—TT, 20X, KEST+—~ 22 TFT5H9 2
T. NE I/t EME7R S AT L C9(Nitikanchana &, 2015),

BrFx X — (GE)

FA LM

EDRT AL ¥ (NE)

EFED EME R ¥ — (NEp) HERF D IEME RV ¥ — (NEm)

& 30 BB LRk, y = oo s
b Meirsed, 35X ORARK b Rl 3 L OMATRAERE

X B1. IKIZ L Bkl x5 —DF| H

EAE(DDGS, /N 72 OV B KO 71T @ & X B (R TR7: E)YFEOJRENT, THbRs OGN
MEVREL 72D ETF(KB2), Mt E72iTm s 7 EOGEITITTREL~LD & & LT,

ME & NE DRICIZRE REWR AL ET, BB L BOBREE T, K, (RNOBERER D
OB EZHE TEDL L HERICAND ZENEETY, 20D, A5, BELHOLSRET
BOE T2 KRR F— 2 RPMRRMERF O 72 OITRN TIHE T 5720, Mt L0 #
YRZBERTH D E D NI I EMEICIER Y A,

10 P I (‘“‘ AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
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AN
(MEDRIE)

Wi m——  11%
Bklty  — 18%
YA —  43%
e ——  46%

X B2. KO —= KL ¥ —(ME)DEIETHR L7tk : Noblet & van Milgen(2004)33 X TF Rijnen % (2003)

BRI O RNV —BEDEEM

AR A CTHOWONDREIORREI 0 ) —HIZFEETT, ZFHOERT —# X=X Z—BERH D &
MIEFICEEL 720 9, Hl20X, KEFITEHE(NRC, 2012) & Central Bureau for Livestock Feeding (CVB,
2008)D 2 DD RIp DT —H _X—REHW=RER, [ UEEZ W84, MEB.3%D 7). NE(4.2% D7),
SID Lys(2.2%) T L EAUCZEN R O E L7 (F Bl), Z OHESF R, = 3x X —HIZBW T —E LR T
EHEHTHZEOEEEN LD INE LT,

JFERT — & R 22 > TO R WEBHZ DWW T, BRx R HEE W TR VX —EE BN T 5 2 L A3 AalkE
T, ZNBOFIETIE, Pl mllka FF OB OEESZIZT 5 2 ERMESTEITO 2 &, 03k
BIGHTIC S ERZIT) 2E B ENTVET, SRICOKGEDEIZIE ST, B TBHEWVOFED
TRF—ZTES 52L& THREI E &V, PICHOHERESSY — LT L TV D T L X —{f13 4~
T NRC(2012) &% FHW TV E 3, NRC2012 M L C, [F LB Co ¥ —%& i d 5 Z & T, PICtHDY
— L2 WZBIC R ATRE e = kL X — DI EN D0 o< 20 £9, V— Lo HICBWTIX, BEE
MOBHEINDZRNLF =T 2 BITEFTICEZLET

L BL2 D FR 7T — & X— 2 Z#H LR URoE & DR A % L 72 filkH(NRC2012 vsVCB 2008)

FmEo oL, B 70.99

KT, solv. extr.. CF< 4%, CP<48% 25.19

a— Vil 1.00

REEH V> L 0.95

F—V VALY T L 0.78

A (NaCl) 0.37

LY ¥ VIS 0.17

DL-A F A4 =V 0.04

LALA =V 0.02
EXIVEIUOMETLRITL IV IR 0.50

#at(%) 100

]

R = 4 v ¥ —(ME. kcal/kg) 3,342 3,232
IEBRT 4 A ¥ —(NE, kcal/kg) 2,515 2,414
BEEEIRTHAL(SID) U ¥ > (%) 093 | 01
"CF=MMkHE s CP =¥l vox2E \

RAARTAE 2022 83 F 29 BREROERICE SNz b0 TT, Never Stop Improving 11
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FL~LD ME 21355 &9 78 k7 E T 2y « KRS — Ak & Bk RO~ — 2 il b2 33 L
FL7/(FB2), LnL, MU MEDFEETH- ThH, EilfEmRIO NE X 2.5%K< 720 £7°, Z 0%
A NEMED 728 X0 IEHE Ml CHIVUTEIRIBRRIT 25% BT 5 Z L1220 9, 20720, Sk
FABHERLD LU BN EWGEIZIE, NE TH D ERRIFRIRZENRE L E TN, METZEEITRNT &I
e FET,

% B2. NRC(2012)JEEHMELC T, filktod ME fEANE U T NE E AR 2 RO f#

tveEBaY - NN :

KT S R SR AR
fvEmay, W 70.99 37.48
FvEw =y DDGS. <4% Oil 30.00
INESNL (7 A=) 19.00
KEZH. solv. extr., CF<4%, CP<48%" 25.19 7.11
a— Vil 1.00 3.52
REEH Lo 7 L 0.95 1.28
BV vBEALT Y L 0.78
A (NaCl) 0.37 0.39
YRS 13 0.17 0.57
LAL A=Y 0.02 0.10
LEY) 77w - 0.04
DL-AF A=V 0.04 0.03
EXIVEBIVMHEIATALTL IV IR 0.50 0.50
#at(%) 100 100
ME (kcal/kg) 3,342 3,342
NE (kcal/kg) 2,515 2,452
SID V(%) 0.93 0.93

"CF = MligkifE : CP = Mlx vox 78

12 P I (‘“‘ AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
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B « IEBFKEE D= RV F =123+ 5 K

B b IESEDEWERI DO = XL F— L~V B ET DL, SO XL F— 1L~V DEIZ X D
KD IRT p— v ADE N BRET 5 Z ENMZETY, PIC337 ZIkwiEE U THEH LIZAKD /X7 4
— ACKT D EIE T R L X — LU K ARE A IE L E LT (5K B3), filkEHE, PICFhd SID U
> @ Mcal ME IHEREEIC Ao ThLA L E LI (2 E R A), T X TOEBHZIBW T, H/hSIDT X/
et s fERF S v E L,

X B3. Bk JEBEBROHEAE AR T y—<  AZRBIT DR —DO%NE
iRl R F— 1L ~L

HH Ko R L — BT R L —
WA HE (kg) 21.8 21.8
HAfar 48 B2 (kg) 130.8 130.7
FAEH B 4K 123 119
ADG(kg) 0.894 0.921
)1 BHY BT Eke) 2.40 2.26
ZORR 2.69 2.45
ME & (Mcal/ H)° 7.98 7.98
NE U E(Mcal/ H)® 5.86 6.08
TRV — HR #E(ME Mcal/kg) 8.82 8.54
TR )LF —FERZ(NE Mcal/kg) 6.50 6.51

s pICHE B T 4 T~ Y —51
bR R F— LULIE, NRC(2012)T — # N— ADRFEMZEE L CHHE L E L,

ET X —ER AT 5 Z L2k 0, il b ADG 78 3.1%0h ., 1 HY D AT ED 6.1%KH ., &k
FUREN87% L FELE L, 1 HY VO MEEREFT R L~ L ULNRRDGATHIEIL TV ZDIZ
*F U, K NE filBh 2 A8 L72BK I3 NE fEEOIGA L 0 b = L X —BIRENK 35%E< e Lz, 2D

Z DB ME RX— AT, R X R 20 LR O = f L F—BR KT 3.1% FR Y, NEX—AT

IEE X —fkl, B X —fik e BT RN F—ERRITNZIER TR D 2 Enbn £ Lz, fd
BHERRICITENTTH, [KNE B Z G LB ASLT L TR L F—FRRETEIRD LWV I DIFT
1370 MEV AT LALHEETAHENE VAT LADOFNEI DV EHETHD LIHICHZTONET,

EORD a~—3 v )LESETORER TIL, B NE Lo & T Z — 2 = o MMBHE(NDF) D L 0 K & 72 i
TOZE, 30~130kg DB * BBEHED /N7 +—~ L AT 52 HEEEHAE L E L7~ (Luetal.2020), &EF
2,058 FE D PIC £EDIK(PIC®380 X Camborough®) % 7 D DFAEE 715 T L1243, 5 2 Dk NE(2.11~2.73
Mcal /kg) % BEBERIIZ 1T 72725 & NDF(24.2~9.5%) % N &£ L7z, K=/ F—fECTld, LV EEDOZ W
FEFZER L, oOMIEZEO L, @k X —EE i hvEras EHlEE L <HEHLE L, 242
Mcal/kg DfAEHEL, FyEr Y « KEI—AXR—R{GEERZEDOT XL —L XL THLEILINET,

fikl o> NE 2380 LIEHEZ I 59 & . ADG 238900, ADFI 2ME T, BrAISERER N S, 1 B4V NE EEE
MNHEEIN L F L72(ZHEAEF, P<0.05 ; X B3), b T R/F—BMEWVEBRXIZ, hryEnrnay - KEI—L
fAkh & bl L C 1A% DL~V T L, I H TR F—MEWRBRKICB W TR, R TR 9% L2
MUy o t=7=, FERMIC ADG X 7% L &£ L7z, ABaiERIT, BA L0 < BRD Z LT, ik
DZFNX—ZWO L THZEDONEM D T EMNA[RETH D L #i4E L7z Schinckel etal. (2012) & 13— L ¥+
AT LTz, MRBROZER T, ELORBRIZET 5 NDF OBINEFHA, HVRER & TR0 K& ho Tz
72O THHAEEMENH D £ 9 (NDF HINER EUalk  11.3% . LR ER © 4.4%),

KITA RTA 13, 2022 4F 3 H 29 HIFROFRICES Wb D TY, Never Stop Improving 13
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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1 HY YR T E(ke)
300 7 294 Linear, P < 0.001
Quadratic, P < 0.001
2.83 SEM =0.,021
2.80 - 275 571 -
’ 2.64 2.64
2.60 4
2.40 -
2.11 2.21 2.32 2.42 2.53 2.63 2.73
(23.6) (19.9) (16.0) (12.3) (11.4) (10.5) (9.6)
NE Mcal / kg
(NDF %)
ADG (kg)
1.10 4 Linear, P<0.001 1.07
Quadratic, P < 0.001 1.06
105 1 SEM =0.006
1.00 -
0'95 .u
0.90 -
2.11 2.21 2.32 242 2.53 2.63 2.73
(23.6) (19.9) (16.0) (12.3) (11.4) (10.5) (9.6)
NE Mcal / kg
(NDF %)
3.40 - Linear, P < 0.001
- 3.06 - Quadratic, P < 0.001
e : 2.72 SEM =0.002
2.70 - 2.54 2.49 2.47
B o NN
Z.m ' T T T
2.11 2.21 2.32 2.42 2.53 2.63 2.73
(23.6) (19.9) (16.0) (12.3) (11.4) (10.5) (9.6)
NE Mcal / kg
(NDF %)
X B3. Bk - [EBEWKIZISIT 5 ADFI, ADG, EEFERIIZXI 95 =0/ — &l L~V s RAZ T30

PI( AAA RTA 0%

. 2022 4£3 A 29 HEFHOERIZE S\ 2L DT,

T OBERIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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KRR U ORI, NE 23072 < NDF Lo T fiB 2 4G BE L 72K TH 2 703 B 2T R E < 72
DET(XB4), Foxld, BUY ORERORESIX, REBMDA AR EICERPH L LIELEL

Too BT RXAF—EEZMAET L. KL, 1 HYVETEZHORERNE THMSEETN, 1 HYY
DORFEREITD LET, Fo. @HE R 2L =228 LV ORWER 2 B L2, [WCh
0l —BEEETHOICEVERIN»D EHER L E Lz, 207D, K 3L X—h D@l Okl 2 4G
fET 2 & EITIE, KRR AN — ARG R g N AR IS KT LETER S B O TV D IFEOFIGE A L D HELI /R D £
T, BGOMYEEF L, MEROEERH -7 & X 12E, KO TENEY)Z & RO, KA —
AR G, FREEAR DI K AT D MERH Y £, ARBERTIL, B TENHIRIND EKDOX
T A= U ABKTTHZ E AR LTWE T, Laskoski (2019)1%, AGEHER 1 5H 124 0 OFIRIEE S HINT 5
& HRORBO T AREMT % EHE L TWET, M AN— 2R O IC R 2 HEREFHOFEMIC >
WTIE, RO URLIZT ZBEALTWEREE, OV A= bv 7 4=y valif T4 02 2872

VY, https://www.pic.com/resources/wean-to-finish-manual-english/ (B AZEMIZIA 7% = « roRa—@ £ THBEASE L ZEW)

Tk (%)

8.0

mENNCY BTOf

| Vvices W uthers

2.11 2.21 2.32 242 2.53 2.63 2.73
(23.6) (19.9) (16.0) (12.3) (11.4) (10.5) (9.6)
NE, Mcal/kg
(NDF, %)

%] B4. Tl & BFITEYORANTKRT D = L — S flkiE L~V AT R

W72 T R T HRFET IV

Al B O NE DS & 2 B IR E R OB RSB R 3 (Nitikanchana et al., 2015)35 & O A EE ~ D522 (Soto
etal, 2019a)% T[T 570, EURNABIR, MiEL £ Lz, ZoEPERE, AXREEE IR EE—
A TORK 1Y Y O HZSIFIZE 2 i b5 < 72 D i 72 8B NE LV DE T IV EERRT H T2 DICTE
AENET, . PICAHE D P RMIERFETIE, ZOFTFTMICHESE | B ORZE R K & 72 5 kg
O BEARH) 72 = LK — L0 B O A PEMECIREE OB L 2B E IV N Rn D, EHDY— N EBLE
Lz, ZOY— )V EOEWHIZHOEE L TE, RO URLIZT Z7EBALTLEEWY,

https://gnsplc.sharepoint.com/:f:/s/PIC-TechnicalResources/EpjkC4XRagpGomgx_KOkazwB886pStREUGVB1SwywtvisA?e=pl8PTd (3¢ H AFEFHEXf i T9)

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT,
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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7 arvcC

ZUNRIBERBEIOTI B

ZUNRNTHIET X MBI KOS TWET T 2 ERIIRNERA R
PR SCEIEICLEAR IR T, KXY = A AT LIS ERT I MR
DEREN T2 £,

JROFREHCIBUNT, DT 2 BROFEHEITENH Y £17,

EEAERIRG pIYHA(SID) T R NI b IEME T D & PIC£HIEHE 2 TuvET,

BRABH 70 &2 X 7 GG HE, BB SID U ATk LEOMOMIET I FEDS
MEFARBR DO LR TR G- S LTV D ARETT,

PEREAR T — 2 R0 | HIEARBRD LR ITE /2 ¥ £77,

FEDS 1kg BEIAT D 21E. SID U ¥ 3 K 20g MBE T,

B EIC L BN EIN-Z Lk, Mo T I LA |-
FHMENRH D 7,

HEELDOWTE . BRI O & /X7 B (CP) LU S 13% AT I 72D & BAK -

JEBEBRDOBE ORI R T 3 —< D ADME T T 5 Z EXRB I LTV ET,

RS T =< U AN K ERDT I VB ~UiE, b EAXDENE WV &
B0 E8A, TNEZHEHET DL, SID U 2 ORFIERE Y — L3 H T,

KAA KT A %, 2022 4E 3 A 29 HIEAOFRICE SN2 L0 TT, Never Stop Improving 17
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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WRT X ) BREFEMEAT I

SR EEMRT DT X RIT 20O D £, SR O I BRITHAT I BREIFNAT I/
BRI ONET(ER CL), IIHET X e LERHEETERT 2 2 ENTERWIZD, —fRINIC
FEHILAT I BOBREZZT L) IChE SN E T, MEPicHaRERzERrTEThTnh
X, FIERET IV BOBIEFTRETY, —HD7 I/ BRIZHOW T, FrEDEEFCABFAR DL T C
DHMLEL T2 D AREMEN D DT, RIS MAT I /e LTHHSET,

FCLYWAET I R, FEXHET I R, FRITE VAT I/ BR(HE © NRC, 2012)

FENETI B FHEMFEMNET I B
EAFTU TI=v TIAX=
A uaAf T ANT X VATA
= T AINT XN TNE I
RS TNHE W Zal
AFF = A4 Fui v
T = )VT o= yadl) IV
AL A=
NV N7 7
N1

TRNAF—(ZED LD REEHZB W THEEI 2 X hOREFE D E HEOTWVETR, ZRLF— LT
KT DN ORRE L, W7 X JBPHRSITHEINE I DR RESEEL LT LET, BRFEN
IRIEFNF— L)L B RO DHENT, TTHERT I BL-LaRDRTE7e ) ¥ A, BN
INT =V AERBIELT20, TXTORAKNRT IV BRLEEZT- S 7 TR £4
oo

7 I BBLEEORE T

TR BRIIEEOFIETRIT A ENTEET,

o MTIVER: 7 I /BB TAHALNIFEEHOGD I L, T XTOT7 I /BaERLET,
JFRHZ X8 T I VBOWMLENREE SN TVARNI ERREL LTETbNET, MikRD®EE
BRI H-0, MO AENBFEBINE LT,

o HEWFRIFIFIEE (Bioavailability)
[AELLEE ] EFREN D FiEE AV, ML ~LToT 2 BEO AT E + W R & 4
LCWET, oL, ZoFkidxkbEANE L, SEEEAZ RS LG8 103 E 2 LI
{EENER2 D720, HTUTESLZRWATREMEN & Y F 77 (Gabert et al., 2001),
o JHib=®E
EWLE - TEBERE LCELET, 2MEEHERT, BRELETHLREINEI N
T2 BBOEESHNTHESNE T, ZOBEA. KIBICBIT AR L 51 LK%
WRFAG T2 FREMER S U £97, KRS, RIGECRITEBEE & RIBE Y B EIN S L7z
TR BEOEKESHTHEE S, LY EMREEEEZ TR L TWET,
= AT OEEGAEIE{L (AID) : NIKTET 2/ BEOEKSITEB L TOHEEA,
= ERERIAFETEAL (SID) : FEARMZNRMET RV BROBE Ky EEE L TOET,
= EOMRBEHEL (TID) : AR ZNKMT 2 7 B S B RA2 NI T 2V BBOERS L
EBELTWET,

18 P I ("* AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &V, (https://www.pic.com/resources/nutrition)
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—RANZ, AR O R AT —NEMT 5 L, hu U —OBIREIZFERETH 1 B4 Y o/ FEME
TLET, PO RV —8IZETH7 I V(T bb, VY /hal —th)EHmgcL, =%
NFX—ERRDDGEICEDETT I/ BREH%E L £ 7 (Chiba et al., 1991; De La Llata et al., 2001), T %
NFX—NEBULY Vb B0 =X AF—=BFRUXY b TR0 Ed, Lnl, V¥ /hne
U =3t O = 3 X — R R —E T, ZOFELITH 2 & T, o= —EE
DEITIE U TR FTEREKICEDE, 7V BOREEZITWET,

7 X/ BRER

NRC(2012)i%, AT —V T L DOMAT I/ BHREZEDE Lc, ZD%k, PICHOKE FW =i
OB, #ERBVHET I I MEAZEE W - LE L, K~=a2T7 /L TILSID X—ATT I /i
DEREZRLTWET, VP UOEREISID YUYV Y/NELTRLTWES, ZOMOUET I/
DEREZOWTIXEE, FEHIZIB W TEH—HIRT I VB L 705 SID Y Uizt d o i/IMEE LT
KLTWET, £/, PICHEOT I/ BOERREIL, ME X NE 25, NRC(2012) D JF D5 F L %
FAWTIRELE LT, BAT—VICBITDEET 2V BORIBELELRRIT, KTA R4 OFEHR
MERIZEEHWNZLE L,

B« EEROT X ) BOBEREICETIH - 2mA

PIC fEDIKIZ I 1T D ARAHEIAR L RO INL, AP OEES AT ATROND L DI TETWH
F9, WUIRT I VEBRARENDS Z EBNBOLEEE RIS TS ETITEE LD £, Mt oT7
R UBENEREU T TOLIGE. ¥ U\ EARMET L. IBWIAREEIN L £ 9 (Main et al.,
2008), ¥ LK HAK 1kg (ZkF LT SID U 2% 20g 2N BE 72 = & VRS STV E 37 (Goodband et al.
2014; Orlando et al., 2021), AKEFEOHNSCEEIZIE O ST, FEFR O Y ¥ R EITKIZ A
HTCTEF T BERDHY £7,

2016 AEIC PICAED SID V PV ESREDEXH LA X T F U RAZHEH L, a~v— v /LEET

48,338 BHZ FIVNT, 2013 4E) 5 2020 D45 29 Rl ZEER %2 320 L £ L 7-(Orlando et al., 2021), 4'[A]
DARTF UL AZBITHEN 2 SORBRIT, PICHOBEGSRBEESEDA 7 v 7 A FAL 15% DS
S DAEE SN A AW TThivE Lie, MmN G ofREHWCET VR L, £ Lo
ENENOERELHEET D720, PIC337 OREHBAEM LE Lz, SID U Y /Hm U —Hoilif
L. NRC(2012)IZ3 1T 2 JEEI D AT RRIZHEV Y, ME RN—Z & NE R— 2D HFZ/E LE Lz, AXT
F U ADT —H N HRER S L7 NE/ME Hid, #J0.72~0.74 O#iH T L 7=, PIC £L 2020 4k SID U ¥
COEREIL, FRBTHE LN ADG L FEHEREOFE RIS & ADG [T KMED 100%, iR
KRBITIRNAMED 99.4% % ZK CTEH LW LE L, 7o 7T — F ENT AV EIE T 2016 4F
RE L THIZEAEFRRTTD, BEALEM EEER CIILEENTRE I E L (X 1),

KA RTA T 2022 4 3 H 29 AR OFRIZES NI O TY, Never Stop Improving 19
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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SiD VP UERE

1.50 i ~=P|C2020 ===PIC2016
S 130 : FER Y - KT I —A— 2} (3,300keal ME / kg)
I 1.29
D
y  1.10
§'o%
£ 0.72
0.70
0.75 0.69 0.67
0.50
0 25 50 75 100 125 150

A H (kg)
Cl. h7E® 3L « REMEER—Z2T 2L —I231T 5 2016 LAl & 2020 D PIC H-DOROfEN SID U & Bk &

MR EAREIZHSE, PICKEDOSID U P/ hma ) —thOBEREZHEET 720D, LLFOBRYFZMHEH L
F L7,

MERER A (8 L HE)D SID U 272/ /NE (g /NE Mcal)= 0.0000327185 x ({AFE, kg x 2.204622)% - 0.0214484253
x (1, kg x 2.204622) + 6.0773690201

MEREIR A (8 & M) D SID U 22 /ME k(g /ME Mcal) = 0.0000255654 x (A, kg x 2.204622)? -
0.0157978368 x (1A, kg x 2.204622) + 4.4555073859

{RE 40kg RIEDEBICBITB SID YV Vv =MiERE D SID U > /Mcal tL &R T

R 40kg BOEBIZBIT B SID U ¥ = MR A D SID U 272 /Mcal tt - (-0.0000000031 x A H, kg* +
0.0000013234 x {&H, kg? - 0.0002087068 x {AH, kg? + 0.0142221655 x /K, kg - 0.3126825057) x MEHEIE A D
SID U ¥ /Mcal btk

KE 40kg R DOHEIZIBIT D SID U P =R A D SID U ¥ /Mcal tb &R U

A EE 40kg BOMEIZIST B SID U ¥ =lffifEIRA D SID U ¥ /Mcal tb+ (-0.0000000031 x (A 4, kg* +
0.0000013234 x /KT 3, kg® - 0.0002087068 x A H 2, kg? + 0.0142221655 x /A, kg - 0.3126825057) x MR
EDSID U /Mcal bt

[EZE1) sID U 2 x [0.0023 x {5, kg + 0.9644] < M1 SID UV P ] Thiit.
ST SID U2 =D SID U 22 /Mcal b

[EZE) sID Y 2 x [0.0023 x {5, kg + 0.9644] > MM SID U 2] Thiif.
SMWEMET SID Y P =EBD SID U ¥ x[0.0023 x K, kg + 0.9644]

20 P I ('"‘ AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
N ORI LT, PICHEHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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RN RES ML TV D Z Ly, KO ERENPRKREWKICBIT 2 8B ERE2IET 24
ERHDET, av—Iy LEGLULT, MRS ORI STV 5 990 BH(PIC® 337 x
Camborough®) % i\ T, {KE 130~150kg DIKIZEIT 5 SID U P DEREZRET 720, dHEHFSE
Z1T\ E L7z (Orlando et al., 2018), MEEHHNCIIT D /2 EkFE L0 DR A > ME, SID U T2/ ME
LT 21g/Mcal & DFERNPHCWET, (KHE 150kg UL EIZ2 > TH U P DERENFE LB T5 2
LlER < AR — 2T ERESHEN LS EG0 Y DU 0FERELY L0 EMRECKBT 25 50T,
PIC2020 A Z 7 F VI AT HENTWET,

RRFERPERIE DR EN D, 7 X BOMRIR A R e 2 R 7 BB EEH T < BRICiE X
iz 5 LT, MY U RTECP)EIG Z D T A~AS HRIICHEATHE T, KICE > Tk, BER
W7l X BERENRH LD TEH Y FHAN, MY BB LIBE D ERD /T 4 —
VUABIRTT A ENELOME CTRINNE Lz, @27 IV BEEEMIZ L TWAEETYH,

JEE % WO & /X7 13%ATIZT 5 & L DA ZRZENRAHILE T (Tous et al., 2014; Soto et al.,
2019b), FEMIHT X S EDIED, X NI BPEROM S N BR, REI -V EARE. KuA Y7 T

R L~b, SR OEMRENT A, aly BV UAIIVELNDZOMEERNIAET D
BZONTH, N7 =< APMETT DAL R LI2W < D0 OF&EN & ¥ £ 97 (Rojo, 2011; Ball et
al., 2013; Rochell et al., 2015; Mansilla et al., 2017; Thomas et al., 2018), & 100kg FEDOKIZIBW T, ¥
YRTEIE BRRTETZNT X L IVT#EY Th D L E DT g —< U AR T OJRKNZ OV TIE,

S IR LMD ME T,

WY SID U DVEIBITIT B EMFET N LREET L

MW 10 AER OB L BB RUGEICHTT A4 ) MBEIZE Y . IKOBEIRE N 25| X 3D D%k
FOFEREZHIM T 2MLENHY £, BIRDORAZTF U 205 RIT, S &K ERICKBIT
5 PICHEDOHEEROEY)FHISID VU 2 DEREEHETE T DY — VOO X—R L0 F L,

U bOLIEEREI IR E R BT 52 9, RFEHEOTT U FIZ Lo TE, BEREREKRIZTD
T2ODEFRISID U 2 Tk, SRR K EERLRWATREERH Y £7, ZTHHORFR 72K
DRI BT, BB AEW T O OERE LR L THRFDOSID U V2 L-ULZRE LT
£z, PICHIE= 7 A _"—2DY =V ZHBELE L, YL EZDMENFIZOZE LIKRD URLIZ
TIRALTLIEZN,

https://gnsplc.sharepoint.com/:f:/s/PIC-

TechnicalResources/EpjkC4XRggpGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd (H AzEFxtiE <)

KAA RTA %, 2022 4 3 A 29 HREROFRICE SN2 H DO TH, Never Stop Improving 21
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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22 1’) I ( AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
N EHTOEHMICEI L CTiL, PICHEHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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N/ V)]

/=0 S Y%

~ 7 B IR TV, DNA 3 L TN RNA HEEIPSH A BB O3, ERE /N7 >
A, BEOEENRT7+—~v R d, Z2<07nvR Bl LET, et~
7 IR TN LULEEY L CEL Z e, ELWERELE D= OICEE T,
ORI IZEEND B~ r 0 I 2T /WL, v A(C), VP, F
VoA, BWERHY ET,

ROEREI D U > 2R3 — A2 TR EZN Y (B %) P) & FEUER L& RITH L Y
> (STTD P) T4,

g — Y VRS T TITONE BB Ot E b Lo, BEL. Bk - IBE. K
DHEAT—TY OHELTHENEFr I ivE Lz,

A D Ca 1X57HT CaT T £ 72134 Ca TEEN., offfCa &t 7 4 ¥ —FIZ &
DR &AL Ca DEEM AR Ca & LET,

B OBIFICHRESES2OOEN P OEIGIL, HEKERKICTSEE5LY %
<720 F£9,

HEF 7 CalZ P DFIFNCADEEZ KT LET, POFIRSNTVWD & X 1385,
Ca/P LlbZfRDEHICLEL &9,

WK DA Z e RIZT 5D P OFEIED, b BRWEHXIZIRTH D IR £8

oo PICHEE 7 PRSI RFE, P DEIGEZIRD DERCE ey — 2% L E
L7,

BEALIDOAFKIANT O N U o AHESHE X, MOEERT — XD S EVEE 7o
TuWET,

RAA RTA %, 2022 4F 3 A 29 AR ORI SN 250 TY, ’ Never Stop Improving 23
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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ANV BEY
BNy h(Ca) & D U (PNIIREL, BAE DI LR, £ < OMRFHFEREIC L ER AT R T,

U hnvy LERTHETHEL TT,
o M7 CalP) : 3T Ca o HT PIE, JREHZIE EN DT R TDCa L PO ETHY, EEHIHIZLY
BonET,
e McCa:¥Calt,. Hrcalc, 74X —BlckvH&EhizcazdLi=bDTT,
o AEWFEF|H FIHE(Bioavailability)
= AP IX. TAELCREE] EMEEND FiEE RV, ML~ ToO I 2T O RHEE
PRI R A ZHEE LET, LovL, ZOHETL Y EFE T, EER 78R p A3
100% [T/ % Z L ASHIHR E 720 £7,
o H{k=
= T ORIELE RIVEIL(ATTID) « EEEINRMER S OEEAITHT, BIE S END
Y L 7= gEt & OIS X | MIELE Ik ca & PAHEE L 7,
EYERE(LE PIYEA(STTID) « ELEEINTEMER A EE L, BEIE S EN SR L7 &
DFAEZEESE, RIHLERIEIL ca & P Z2HEE L 7,
»  EORELEREIL(TID) « AEEANFEMER AR X ORFRMNEMER K ZEE L, BE
B PR EOZEICE ST RIELE Ik ca L PEHEE LT,

NRC(2012) ClE. STTID. ATID BLU¥AP U o R—ZDERENH > TWET, PEETHIEDODEHT
&% STIDP IE, HAFOHEESKBHYEDOMTLY —RNZR>TEET, STIDN—XTH, i
WP LIV EMNT HZ EX, BERETHHZLICEDY HY £ A, NRC(2012)I2FHV\ T, BEA
KD STID P DELREITHFHIEIRE T VIC KV HEE L, FK - IEEROGEITERHITH T 7' e —F
WX VHEET AL LTCWET, N4 1,080 HH & 2,140 HHD PIC #EDASHEK 2 %t 52 & Uiz 2 DD
DIFZETIE,. NRC(2012)2%, 11~23kg DIKIZIITH 1 HH Y D STIDP EoR &% IEMEICHEE L TWAD T
& AR U E L7z (Vier etal., 2019a), Foii 72 Bl BN =R EME & 72 D K9 72 STTD P D ELR &%, 1,000
YTD7 4 Z—B&EFMLTI, £RIZLARWEAICBW T, SR OEE T 0.34~0.42%D%iH & 72 0
F L7z, PIC#DAZHERK 1,130 BHA W2 B D Fcfai A Tl MEREEY) 135/ % NI B aHEAT S
K THIUE, 24~130kg DIREIRICB W THIIKR L 72 13F O3 ENREL SN D X 9 7222 HEE STIDP L
UL, NRC(2012) DHEEER EITx L TENEI 122% & 131% ThH D Z &R0 £ L7 (Vieretal,
2019b), H4{AK 1kg 4V O STIDP O EE&ET, BEFLH T 5.77g. Bhk - IEEWI T 7.50g TL 7=,

24 P I ('"‘ AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
N ORI LT, PICHEHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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PRI EAREIZ IS PICKED STIDP/H U — b DBEREAZHET 5720, LTFoEIFXEZFEHLEL
776

HEHEIR & (8 & ME)DI35E D STTD P/NE Lt(g / NE Mcal)= 0.000047 x /K EE, kg? - 0.014391 x{AH, kg + 2.027515.
HEREIR & (F28 & 1) STTD P/ME (g / ME Mcal)= 0.000031 x {4 E, kg? - 0.009664 x {&H, kg + 1.476751

A 40kg Rif D EBIZIRIT B STTD P = MR A D STTD P/Mcal b & [A U
A 40kg D EBNIISIT D STTD P = MEMEIR A D STTD P/Mcal kb~ (-0.0000000031 x {4, kg* + 0.0000013234 x
A, kg3 - 0.0002087068 x {ANHL, kg? + 0.0142221655 x /A, kg - 0.3126825057) x MEMEIR S D STTD P/Mcal

K 40kg AT DMEIZFS31T B STTD P =lEIEIR S STTD P/Mcal fL &R U
{KEE 40kg FBOMEIZIS 1T B STTD P = MR & 0> STTD P/Mcal tb+ (-0.0000000031 x {4 €, kg* + 0.0000013234 x A
i, kg3 - 0.0002087068 x {AH, kg? + 0.0142221655 x {AH, kg - 0.3126825057) x HHEIR A > STTD P/Mcal L

1A 30kg ARSI DHEKD STTD P = > STTD/P tr & [F U
& 30kg FBORERK D STTD P = > STTD/P Lt+ (-0.0000000019 x A, kg* + 0.0000007208 x {4, kg3—
0.0000963713 x{AE, kg?+ 0.0050363106 x 1A, kg — 0.0486016916) x D STTD/P Lt

BRI D STTD P = 1.08 x> STTD P/Mcal

B P E7-ILSTIDP R—ADHK AT —UIZBITDH P DEREICONWTIX, KHA RT A L O5EHK
FEITHEWELIEI W, AP OBEREIZ, FPUEFuwaY - KE I — L_N— 2 fJ{lEHI BN T NRC(1998.
2012) STTD P 425 & P DA AR FRIC IS & . STTDP D 86% & L CEHE S TUWET,

AR D P DIAR L~V EEDTZ B, P EDLFEND Ca L-ULEZRDET, Ca/P LN TE TV 5
EBRDEFNRT =~ ANTEHEEZ R L, FRZP BRE LTV HRIERLE TR T ho7ab
T5HEZORBIITATHD Z LNV OO CTHERR S 1L E L 72 (Gonzalez-Vega et al., 2016a,b;
Merriman et al., 2017; Wu et al., 2018), L 72>L. 72 Ca/P thiL 7 4 Z —E D X 9 Il oy D&
WA T A AREMEDN B W £, Vieretal. (2019¢)i%. 7 4 Z —E A EIET . NRC(2012) DHELHE 2 #8 2.
%P LULaE ekl 2 5 2 72 26~127kg D PIC HDIKIZEB T, ADG 3 K & 72 D554 Ca/43HT P L
1$138:1 THDHZLERLE L, 74X —¥% 1,000FYT/kg CTHEIEHIRIN L7256, S 72 00T
Ca//oMT P LEIZ 1.63 - 1IN L % L 7=,

BT OAFZE TR, FFERIICETELA IR W CTH M & R A rTREME S & D8k 2 72 J5UEHZBI L C. AIH1L Ca
EPRETDHZEICHIEENEE > TV E T (Steinet al,, 2016), & &H D EFTOMAE TIL, B O STTD
Ca:STIDP lb_XR—RATHE L7 Ca/P buiX, o#T Ca/imtT PHER—ATRLIZ D LR LT, 74 ¥ —
POWMOF )b 5T, LYV IEMTH D & NWE I T E 9 (Vier et al., 2019¢),

Y =2 7 VI Ca ZRBAICB W TWE T, —HOJFERCATENIN CTlX. Ca AT % JiEhHI<> %
¥ U —(Carrier) E LTEATVDZELHVET, ZDL 7% CallZBT 5 Ca &L, FEHLA I
BEINILWEGENE L, —TCa/P ICKRE B RITTRREMENH 720, EEEO 5T Ca B
NHEH TR 2> TLEI>IZ L LD F9,

KAA RTA %, 2022 4 3 A 29 HREROFRICE SN2 H DO TH, Never Stop Improving 25
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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BERY) VANV TRODNAA IR IINETNVET ) Iy TET IV

R D PIE, BRORRE/NNT 4 —~ V RZRIERFEEE KIF L ET, PITKOEEH T 3 & B2 &M
WRBREINTEBY, EEFOPIZIIBEBEA~AOZELREINTWET, NRC TIHEEZ X7
A AR 135g/ H 2 @ BEICHERE A HEE L CUWE 38, B o@E s+ 2 RS RICE 1T 5 STTIDP @
BOREIL, ZTONRCOMEMED bEL DN a~v— ¥ L LLDOWFIETH > TWET, F
¥) 5 X7 A AR 155g/ B LA EDORKITRET 5 Bk & & L7 BuiE T 9 (Vier et al., 2019b), L2> L7273

O, KROHEEL 75 STIDP LAXANKT LR KOBRFIFIEE oo T EIE R A,

J P AR & PICHIT, RKDOFEE RN T+ —~< L AL D7D E e L~L L BIfED STTD P
VAL Z R LR B, BB L > TRBBRFEIIR P ERBERGI T2 2N TE L7 ELDY —
NERFELE Lc, EREOY —/L & FINAITRD URLIZT 7 EA LTS 7ZE0Y,
https://gnsplc.sharepoint.com/:f:/s/PIC-

TechnicalResources/EpjkC4XRggpGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd (A Akt ¢3)

TR D LLEROERE

F h U 7 A(Na) EHEFR(C)NTIAKRB L OEME DR AL AX A pH I, KFEHZDOWILOHERFZIBUWT
EETT, MK TIZEVZS DO Na & Cl LA BE L) Bk - IBE. HIERK, FILKICRS
& FDOHEREITIRD L E97(NRC, 2012; Shawk et al., 2018; Shawk et al., 2019), #x b —#%XH)72 Na <° Cl DOffk
FRTRIZIIN U722 (NaCl) TF, BHIIZIE Na 2349 39.5%., Cl 230 59% & LTV ET, IKEADE

1T, Na & Cl DO LULBMRWAREME DN S H T OFEENVLETT, Na &k A OARRIZEY, B TFE., ADG
MWD U, RN BT D AR SV £7, BRERRIFEN TV Z5 SR Tttt H v £
3 (Fraser et al., 1987), JRITZ TP KNERD DIREETHIIL, @ L-VULOBEICHZ b E T, #HK
MARFgr oLV~ RNEnN e TREdE] 25 ERITAEERHY £3, bbb, kaL
AOLPTIZ SITWD Z & 2R T 2720, RO Na LV ETF =y 79252 ENEHEETT,

26 P I (“* AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &V, (https://www.pic.com/resources/nutrition)
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7 avE

MEIRTINVEBITEZ IV

ARETIT, /e N7 4+ — v AERREIEAH T LICESEE YT,
SEXTGNEEX I VOMTBICOWVTEHLET, MEIRxTLLE
2 OEYRES o, REMEICRIT 5 S I ERREHLRH D
72, BELRD E9, 2o 0&RENL, FifEE OMERR) B ZETER)
RO KALICE D £ TLIGITH=0 £97,

o B X IVOHLTHEIL, 2~ —T ¥ VEG LUV TITONIC D 2 DO E 4
LTy 7T —RLE L

o PHEILHOHELTHEIL, K VEEHE LT WE S ITHEE L £ L,

o IRXRTNREHXIULULRARFGTHDHE, REZTDHIET/INNT p—< 2 AN
IKTF3 25— 5T, BRICHEGETDZEITAETHY, fEE L E < 722D FI(NRC,
2012; Dritz et al., 2019),

AHA RTA 0%, 2022 4 3 H 29 ARG OFRICE SV - 0T, Never Stop Improving 27
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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WEIRXTN

—IRANSIRO SR L, Hign, v gk i, I UR, BLr Vot TR T E EATY
ET. RO ORBAMEILRIT, M L OE R REIEIGAS | BB, Bl M AR
ARG - L— b & EE)CAFARETY, BEPEIL. ROEREAH T 7= oicfiphoh
THIKS RIICHEH SN TOET,

B OFR O RMEED D, AWFrEskeE, EPMRE LB 5 L-UL OB HE SN (IR i) %
BESLIRICE L4, BERLASCE L « IEBHEEHZB W T, ERED D E L UL O (RS =
HEEEMESRALSR) DMEH SV E T, R OMFE T, BPEHHIZ EIRE O #1220 vs. 20 ppm) Z e 535 & |
PEREIZRE D D TR OBEEMEE L2 & ORI R ENE Lz, ERtilBoxitg & e - BEILIFIK %
AW 2 D%ORER T, $OFBEMREITHST LKL, BHOHORBIZEIVEDDFREMELRH D Z
LR EFE L72(Lu and Lindemann, 2017; Lu et al.,, 2018), 72 < & & 2 BEIZ 7= 5 K WIN 72 O B hEE
BT 2F%EIC W T, = al U a AOEEHSINIAEF TR Z NS5 L HfE I Tk
. 7 alOfnE Iz LD ZOREIZZ DY £9(Lindemann and Lu, 2019), B DOEIEHZ BT 5
WEITTEDOWML, BEREE~DOEREN D —EOE TILE: L < HlFR STV E 9 (Underwood and Suttle,
1999), EILFEOWINIHE F L L, FHIBOBHENCHEI L T 72 &0,

MBI R TV ERIRT 5 L, AEIMEI R TV, AN FHEEDOT-OIKpHERIE T THLEE L
TWET, ABME I x 7 UL, BftERE < /MG TOWRIEE BV Td (Leeson and Summers,
2001), AHEME I R T VO BPEIECAERFIHRICB W TENLTWD 72D, Mt oEFRE TP T
H/NGO T CRFREN L D @7 4 —~ A% KT & F 97 (Richards et al,, 2010; Liu et al., 2014), A
BB TR DI E @D, BEA NV AZRRM L, B ORESHRE 28D, RIKOBA T 4 —
v A& XD EER LML S & Y F 9 (Peters and Mahan, 2008; Richards et al., 2010; She et al.,
2017; Liao et al., 2018), L/ L7226, T HDORIGEI—HE L TE LT, LK TIEZE < OKIC E#E R
IR TADBKEG ENTUWE T (Flohret al., 2016), A L o 72T 13BIANTH 0 . B IS RHEORER Ol B}
WIZBWTASHEH S TWET,

28 P I ('"‘ AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
N ORI LT, PICHEHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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vx IV

B I %, BEOHEEREINO S F S E R REIFRE ICB W C(RIEER & L O EEREEZ R LT
F9, BERNRNT v AEREL, AERI R M R/NNRICIZ D700, @yl I L
ANUUIZTHZ ENEETT, —HNICa~— T v VRS LUV TiE, NRC(2012)DHELHEZ M X 5 L
NDE LI UPEFHOEEHIIZIRIM I L TWE T, KEOBKIER CEEEIZEH I LTV S8R
B X X UIRINE & NRC OHELEE A LLik L 7= A 23 T auE L7z (Flohr et al., 2016), < DOFHA Ti. A
e & I UBEFLAEIENC 4.0~11.6 5. B - IEE LT 1.8~6.7 G IFMENTWE L, &
HrOMFECTIiE, 1,200 FHED PIC #HDIK(PIC® 337 x Camborough®) % VW= o~ — 3 v LES L ~)LTOD 7
4= by —T 4=y adal T AIBITLHEX I UL ERER L E L 72 (Thompson et al., 2020),

FEFRCIE e, ML 7 LI v 7 ZAFROEH I v 2 HENSGICHERZ TV E L7(F 1),
1) NRC 2012 : NRC(2012)DER & & A& D B4 I & iR
2) PIC #1: 2016 : PIC #1:(2016) D ERfE & FED B X I ZHN
3) PIC £ 2016 Kiifii : PIC £1:(2016) DE R FEZ F[EIDH L~/ D E X I U ZEN

7% E1.5~130kg DIKIZKF L C(ELE Rl 1kg 4 D IZ) RN L7 4 2 0 LoUL o Lhikak
(Thompson et al., 2020)

R NRC 2012 PIC 2016 PIC 2016 R DHH

R EH: (kg) 5-25 25-30 5-25 25-80 80-130 5-25 25-80 80-130
B X I A(IU) 2,200 1,300 11,025 6,615 5,510 4,200 2,800 2,800
v 4 3 2 Ds(IV) 220 150 1,765 1,215 1,015 1,600 800 640
= SN (([V)] 16 11 85 33 28 16 11 11
B & 2 K(mg) 0.5 0.5 5.5 3.3 2.8 3.0 1.5 1.2
F7 2 (mg) 1.0 1.0 3.5
YR7TE(mg) 3.5 2.0 13.0 5.7 4.9 8.0 4.0 3.0
U R (mg) 7.0 1.0 7.0
EZ 2 Bi(ug) 17.5 5.0 55.0 26.0 22.0 39.0 19.0 15.0
FA T > (mg) 30 30 70 40 31 50 25 20
d-2N> b7 P (mg) 10 7 40 20 17 28 14 11
AR (mg) 0.30 0.30 1.05
v AT (mg) 0.050 0.050 0.275

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT, Never Stop Improving 29
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0.500 -
P=0.17 0.494
SEM = 0.013
A 0.490
D
G
e 0.480
/
H
0.470
0.460
NRC 2012 PIC2016  PIC 2016 A:Jii
1040 3 564
SEM = 0.015
A 1010 A
D 0.989 0.989
G
T 0.980 -
/
H
0.950 -
0.920 -
NRC 2012 PIC2016  PIC 2016 K7

ELEESL(AEK) E B - IBEER)OE X 2 2 LrULOEW L B RRE /ST 4 —< > A6 540 R (Thompson et al., 2020)

BELES L OVERK - IEBEH(5~128keg) Tld, FRBRMICH T DR, B FE, fEhRICENELD L
DOFELITH V A TL(X EL), Tuffoetal. (2019)TH, [FEEDOFEREZMEL, KEX I LEEH
S UDEEE R LB - IEEK(16~125kg)lZ BT B BRI IR E RN T —~ U AIZERNET D
EDFHLRH Y FHATLZ, 51T, Tuffo OFREBRCHEH L7 E # I U EEHZBIT 2N E # I v
UL, PIC2016 Ajii L RIFRE T L7z, D7, EHILD 2 DO S PICHHITRINE # X > OHE
TEHEA T, fEHEA LT WE D ICMEICHEDOEREZHIE L £ Lz, NRC LV EERNAEL D
EOFEUTIH D FHAN, SEIERRU T TIHRMEL Y LR THAHREMEEZEZE L ECTRATS
TEERHERELET,

30 P I C KAA KT A 0%, 2022 4E 3 A 29 HEEAOFRICIESNZHOTT,
N EHTOEHMICEI L CTiL, PICHEHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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27 a F

EFEEESI D B D HEK

HEDFEE 7' 1 77 AT, WY R 2 e L, BIE NN T —~< 2 A
D KA. %%ﬁ%%@ﬁ% e E RN @ﬁ%%ﬁ%kbf%i?

o HEDIREEEHITZ, AT 1 arT 4 aryEREBEICELY., KREICESWTHEAZLT

b\i‘é‘o
o PIC HEOHEWRFASRIFHGEY — %, BRI & OB s 1 5 538 L~ L O
el 2 B L E T

o MEDIGEE T v 7T LA NI S DI OITITAGEIE BN HE L 00 4,

KITA RTA 13, 2022 4F 3 H 29 HIFROFRICES Wb D TY, Never Stop Improving 31
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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HEDKEEE

HERKIL, FEROBELR O TH L7210 TidZe <, BIIEOSIERSEF IV REL 527, Lr
L., HEOEDDEIEITHO L —HTh Y | HEREHOEEHF OREFEITEET 5 BN R ZR &4 R
FTRFFRNL LD 2 D BUIR T, BEROEIEHIAEFE S 2T AZB W THE & S5 keI b
DHEIGE L TUIbTNITEEHA, KO EMRREROLBEEIZOWVWTEHLEV LN TNE
Hh, ZOD, B4 I UROMEITLRIZONTE, DD EHITHELTEBLZERHY ET,
72 BRI, RT p— VRITHEEE LS RFTRNR S D20, THEELEEN, MERONEE
FITHEHT D HEHEI IR BHERICTEH L TH Y £9, PICHEOAIE L Z—THEH L TV A #SHEELZ S
ELTEBY T,

BHE T —~ L ACKIT D OO KRB OB T, FER, HIKE. BROAEFES., il
DOFFEREFFROENC L VMO L 7, HEZ XA =07 I 8LV R O 7RIz S0 T
F 9, Stevermer (1961), Kemp (1989a). Close and Roberts (1993). Louis etal. (1994a,b)IZ LV, = x/LF
=T X BED XD RREBRBRPIEROEIE T 4 —~< 2 AITE 2 DB OV TEHME A T T E
7

REHIE DFEEE

FHEERIAT, HERIT B E RIS D R b — /R0 T 30~35 HIFIUA SVE T, MERFOHIRICLE
TR F—FLREIZL D | MR EZHEE T 5 2 & 25 1THE T (ARC, 1981; Close and Roberts, 1993), % 1
IX. PIC ALK EE &5 %‘\/‘—‘/1/( http://picoptimumboarfeedingtool.genusplc.com/ 3% A A&ZEIEE) 12 v %m h
T BIEEIC BT D HEIROIGEE L~ 2R LT E S, RS TORMOEHMIZIIT DMK & T &
I, BEIA FLRAICE VIR T LET, BIEREYOE AL 2.3kg UL EMGEEE T, T ORISR T £
TIRAICHEE L THMEEL L ETEF S L 9IC L TLEE Y,

BEIE Ok

AFEREN OB RO R T EIZ, AEERT s arT v a itk VB L E T, Mfr, IR, Bk
PREIS K ONEIRPE LI, AREE L L DR 5 BROBERK D = 3 )L F —ZR | OFERE & 72 W 97(ARC, 1981;
Close and Roberts, 1993; Kemp et al., 1990), # F1 %, RESCFHIBREEIC L 2 HEKOHESHGET L~ L 250
HLTCWET, BEORT a7 4vared i, £FLORKBELVVEGEEL T EIn

(Levis, 1997), FHH TV DHEKIZIZER F1 TRT BAE L~ULIZ+0.5kg iIBM L7 mAFAEE L, IBAEORERKIC
I EAE L ~L-0.25kg ZAREE LT 7280, BB U7 ERRIZ 331 2 BARO IR 21 E 17°C T (Stahr et al.,
2009), EAAYFPEIREE A2 TR BREICINA SN TV D EKOG AL, ZRUCAbE CTlrifE a2 i L T
SFEW, RFsarvFovary2ariZlTAMcoXFE LTI, Al BV —EFHHT A R4
(https://www.pic.com/resources/boar-stud-management-guidelines/ 3 A &z#Exs) & TSR 7Z 30N,

32 P I ("' AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &V, (https://www.pic.com/resources/nutrition)
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3% F1. B R K OB AR oG EE L)L @
(YANAYES FE A

K (kg) ME NE YR L~ ME NE SRR L~
Mcal/H ® Mcal/H ¢ kg/ H Mcal/H ® Mecal/H © kg/ H
T e £ 8.3 6.2 2.6 8.6 6.4 2.7
180 7.9 6.0 2.5 8.3 6.2 2.6
212 7.9 6.0 2.5 8.6 6.4 2.7
244 8.3 6.2 2.6 8.6 6.4 2.7
276 8.6 6.4 2.7 8.9 6.7 2.8
308 8.9 6.7 2.8 9.5 7.1 3.0
340 9.5 7.1 3.0 10.2 7.6 3.2

SRR OBRBTIRE X 17°CoL L, FORHIIX 15CEBEL T ET, AP L —(F, 3,175Kcal ME/kg & H L IZ LTV ET,
ME = it = %L ¥ — ; NE= Elk= /L ¥ —
AR ME ZUREIZLL T OET M I W EH L TWET,
HEFFO ME = 0.1832 X (1K, kg)0.665, Mcal/ H
H4fRD ME=4.89 X (1 H¥ V) OHKRE, kg), Mcal/H
F-PEA D ME = 0.1 Mcal/ H
A ) aip ik Z LT S, IREN 17°CRIEOEAIC 1C TN D Z L ITHEE ME = 0.00382 X ({KH, kg)0.75, Mcal/’C/H
FHEATEID ME = 0.0043 X ({ATH, kg)0.75, Mcal/ H
‘Assuming NE to ME ratio at 0.75.
R O ME OBERE T, MERE S BERD ME DAL LET,

~A 3 MR TR SN EEZ BT 5 & BEROBRE T  —~ o AT RAT TR n
HVFET, v T PX VU EERVEE BT LR E L LT, ¥T7 L/ 0.57ppm &G
fil Bt 10 & A RFGEE L 72 HEK Cld, IR O $HRS 80K - OEEE2ME T L & L 72 (Sutkevigiené et al.,
2009), X 62, BT TV v EGUREEIEREET AL, TANAT R ORICE D EFERETI OB B
FHS OHER DO FEEBKHME T L £ 97 (Berger et al., 1981; Ruhr et al., 1983),

BT BEOBEMEIZ L DREROBEIZRT AT LN EF A TLZ, Louisetal.(1994a, b)3 "3 &
N, FU T EOEREEN DN E | FEREFEKENMET T2 RN H Y £9°, Kempetal.
(1988)I1C & 2 &\ THIRIKLA BICfaB g 2 o7 B L~ () ¥ 0.68% LA EOH X R B 14.5%) & FIT
THHFEEICAY v M EIERY it}:/\/f L7ze —fXBYIZ, SID U P2 0.62%DFAEE CHAFERE I D B 5
FERRIZ S D BIE T r—~ AT ) Z &N TE E4, HMOBEKL » AR5 A 1T
VoL BT 5 BN T —< 2 ANM ETHR[REMNH Y 97,

FAEEH D HLER DOHELE L~/L 1% 100~150ppm DOHIFHTH, HELE L~V A2 HHEr O AEIEREAEH L
TH, HBROESE XU E SN EH A T LT (Althouse et al., 2000), FEERIZL VELNTZT —XIIH Y
FHEAN, BT 1E 200~300mg/t IS D Z £ K< &Y FJ(Tokach and Goodband, 2007), 1%
T L 03ppm 1T LY | BEEAYITERIR L 72 1% DO RS OIEBE O HERFORG IR 2 PR A7 O sE B~ D R 2
D, EBRL )L TOZERLZUET H@E N H 5 rlaetEn H Y £ 9 (Speight et al., 2012),

7 4 X —E RPN LD EEBTH NI TWERT A, Stewart et al. (2016)I12 TITHOILTZMFFLIZ
BWT, 74 & —EZBRIEINEEH 2000 FTU/kg ; Quantum® Blue) 3% Z & T, HEK 1 882 DAE[H]
FERPEAE R — AN 1M%EM L7 L OREREZ R LE LT, LOLREL, 7 4 X —BZilmEain (et
H1 500, 2,000, 3,000 FTU/kg ; Quantum® Blue) L 7= B DFERIZISVNTIX, #kE & PEA S TR D
R— 2 E=DPHER SN EH A T L= (Moreira etal., 2016), ZD7-8, 5% I LR DB LI TY,

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT, Never Stop Improving 33
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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U VUE, = ah X UE, Ra~dYo o @aegied A0 3 BRI, RO RKOE
WCREWREBEZ L LET, o/ a0 X Uil Ra b~V UVBOENHDICH D Z LT,
U VUBEOWERFIREE 70D £9°, A AT 3RENIMEE 31% &t~ U 22 |k 0.29kg/H %, 16 JHHHE
OB by 7 RLUATIRINLIZ E 2 A, 1 EOFKEY D ORI 11%8509 5 = & 3G
LTV E I (Estienne et al., 2008), T DAL Tid, EIHIZ 96% X% A > % 16.3g Ul L 7= HEKIZ I8 0)
T, DTV D 6%DOMBIEMIE DA B /2N A 4TV % (Cabezdn et al., 2016), 0.8~1.0% L-7 /L
X ERINTHZ LT, ERICBT B FrOESCEMENM ETD5Z 2R LIERIOMELH Y

¥ 9 (Chen et al., 2018),

I HIZ, - /V=F > % 500mg(Baumgartner, 1998) & 7= I% 230mg(Wéhrner et al., 2004) 750N L 7= HEK Tl
- EETORENEMLE L7z, Kozinketal. (2004)7 —X 2L 5 &, BHROBEKTIXZ DL 5 7250 5%
DER SN EHATLT, Jacynoetal. (2007)iX1 HY Y LAV =F % 500mg I L7=Z & T, HHk5
m, RBE, B TORENRY., 7ANRTIXUMT I FBIRBIRERTIETE & W o TR O- O 1) _E 23R
ENELZ, ZNOHOFERBEICOVWTIXE DICHIET 2LERDH Y £7°,

PIC tEDHERRKIZ BT 2 AR 4R EE L L

HERITEEHBORTH Y | HEKD T 4 —~ o AT HRCHEF BRI B L G2 T, BRORK
WRNT =~ Azl gL, BEFMEESTLH20E, AT 4207 42 a e bETHR
fE4 2 2 ENEETT, PIC HEOHEK TG Y — /L3 W o RB@ I 12 3610 2 JER o B4R 72
R L~V HEE L, BB O 2L F—Lob . JERORTE, IR, SREUHE, BREREICEDE
T LET, AEIGOREECREHGE D, BURNRAEEICA LIRS 7 v 77 K2R

THBRITKRYEBE T, RO URLINHT 7B AL TL7ZEV, http://picoptimumboarfeedingtool.genusplc.com/
(AARFEIERHETT)

34 P I ("* AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &V, (https://www.pic.com/resources/nutrition)
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7 alG

B R IR

APED A FENE Z2 s AL T D T2 OIS E MR~ DR 2T 5 L &, €
O HEERE, WORER. tRR IR TNAOERE BRI, ik
DR, ERRIRE L BREFFIIED ZENEEL D £,

o (EMIEAIEIARBLRED HAE:
o MEIFEIE H#p: 195 HEsLL T
o HIEIZZHL Hfn: 200~225 H i
o {KE:135~160kg
o REIRFOFIEEEL: 2 [A] H (BEHIR O A EN BEEICE L TWRWEA DR 3 [
H)
o BIHHICHT B0 OEORERL X I U BEOM{LE LT 9 2T, 600~800g/
H DA JEF G IR &
o ERMKE R ETEL & WIKIER O EHI R0 0 £ 9
o TROLOBEE, AWEAEEE LT, EERE DR DR IERS 5 I EETT

BKHA RTA 0%, 2022 43 A 29 HEFE DR RICHESNZHDTY,

Never Stop Improving 35
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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ERHEERICET % BZ

RO ERK - EEIX, EHROBRODEY | ROORAYIRNE T Lz & 12 £3 (Boyd
etal., 2002), EMIKER T 0 7T LEFHSEDHT-DIE, e RBERICH Z AT RTERY £ A,
B34 B E-CH RIS B, R, #IRIZCEL E CORERIEIT, FERRER ORI 2 IEF IZHERFT 5720
\CHERBER L0 £9(F 61 &),

AR O FIEFETEIL 195 ALLF TH 20N H Y 3, HARRY 2 0)EAE A s OiMHIE, 200~225 [ i
T, AT 135~160kg DFiPH, 2 [0 H ORFAENENGEDH3MEH)THD Z LBAKLETT, FEN
135kg Rl DEMK TIL, BT ETHY, ETHEPNMET T 2NN H L0 ETHRETEH Y £8
ho FTo. 160kg ZHZ T AAE TORAEL S, M2 2 N OISR AT CORE R A0, RERAERD
N, BHNEIROHEM EORNN B D720, BT H_ETT, FIEIRERICIS T 5 Bl & (RE W5 O B
ZIERT D722, FIEIZEE TOAEJE ADG 1% 600~800g/H Th 5 Z L3R HavE T, MK OFEK
DOEBIZBEAT DA R T4 05 HIZ OV T, RO URLIZT 7 BEALTLEE W,
<h;;;’s;/\/w;lvw.|:)ic.com/resources/;z;ilt—sow—management—guideIines—english/ CREAFEICOWTIA VX = - oo —lWE TRBREAEE

# GL. AR A A A2 L O H A%

ZH EE
1 B33 e i oD F 1 [B1 41
RIETYH 2 [ H
(GNGER
B E 2 (KL 72 \») <135 kg
T8 1E 135-160 kg
HiBE 5 > 160 kg
AR AL % c o4 ADG (g/H)
K 600
i 800
e 2B H ik (H)
A 200
] 225
PIEIFENE Hiky (H)

<195

BEARE DR EHICET A HREE
AR O FEI AR D B AL 2 FER T 5 72012, PIC TIXAERF ) S AIEIACH £ TRETFRENIC L5 E B A28 T
WET, BEMEICHT 2 Y D0 s ha )=, PIC a2 T A KD BRI ST A HERE A & &I
BLELOZEHLTOET, ORI — L L E2PHET L LI TRBEEHET b7
BETT, BOIRTMbERRKIZTDHZ LI1E, BHRKERICBN T, KREERIFA L FOOEDTT, K
BERFEICIE, BRIEEHORKICHTA2L0 BN LI LY T ALY U252 ALERHY £
(Whitney and Masker, 2010), PIC D RIK & fdi - 7= e it DFH A (Vier et al., 2019b)I2 & % & . MK B RRIC LB 7
U URER, ARMEOEE XD b, BOI XTI bERRIET 5720108 8%m< 720 £7,
F LD &, BRIEMEOGE & WK OSN3 5 B /E T,

1) ELLDOHNTTLEY

2) BLLOEH IV EMEI XTIV

3) BHEO-DICHHICKEREX I OBNEY RE v, EE B 4F )

361)1(“ AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &V, (https://www.pic.com/resources/nutrition)
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BRAEIR O RAIZBT 5 X 0 FEMZRERIC W TIE, AIA FIA v D' s va v N TREBEE Al

Bl 2L T EEW,
MR B R OEEIZED Z LM TE WAL, BEFOMoOfEEIZIEHT D Z En Tt F9,

# G2 1%, BREMBEOKREE 7 v 7T 2O 28 T\ ET,

% G2. B URMHIIR DAGE 7 1 27 7 L D il
B RAERIR DA E (kg)

23~60kg 60~90kg
GDU F D filkl % filivs £ 37,

GDU* H DERH £ 7 KM O & - % 72 (3HETEE D Bl
DfRLS L ISR BHE C ofER CER TR
T3,

GDU H Dk} Z2 ¥ % 13
2 HEYREAR RS % < D
RETHEHINTHES,

aGDU = {4 KA 14 (Gilt developing unit)

BERRERAEOEFIZET 5 X 0 3R BRI O TII PICERMIK « BIFE~=a2 7 L2 L T &

W, IROURLIZT 7 AL TL7ZEV, https://www.pic.com/resources/gilt-sow-management-guidelines-

english/ (BABIRICOWTIFA VX =« roRn—WE TBEEEE, )

KAA RTA 4%, 2022 4F 3 A 29 B ROFRICIESNTZH DT, Never Stop Improving
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)

37


https://www.pic.com/resources/nutrition
https://www.pic.com/resources/gilt-sow-management-guidelines-english/
https://www.pic.com/resources/gilt-sow-management-guidelines-english/

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
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7T aH

SR H D R EERK B OB EERK

‘ lal‘, W,“u ’ un . !‘ ﬁ

—

HEBICBIT AREIE O BRI, BEART s arvT 4 a U E2FEF L, AR
REDHERFCRHAD R E . BRI, F2. BNOHFRZRESE L7200 145
rRREAMR TS LT,

o RT4arT 4 arDEM:

o MERDRT 4 aT 4 a it WIRMOKEEEHOBY S SET,

o PICtEIE, WIEORT 4 a5 133 1T ;5Aﬁ%ﬁﬁ£@@fﬁibiﬁh

o ¥ I NR—ZfFoTART rarT4arAar7Zilly, SR ER 2 RT 2
T4 varyORKOBERERRKILLEL X9

IR IR AT

o HMERFEEF L LRI ORI T O/ VWL DT L, FMERER O 2 (F2 B2 5 Lt
L<IiZ10McalME/H XX AHEEHEETE L X 9,

o MEENBBINTHL S LALESFIZBEI SN T B HBIEL, BRI EORTEL
ABLELLOURICHIPEL 20E), AZ L F a7 U —RA b—/L&fE 5558121, A
filkta 52 5 & X2, BFICAIT TV DRHEDNWARWEZRLEL X 9,

o b LEENBEINTHLT ICHEBENRITEIZR EN RN 5E8101%, 5 HiMEZ B X
TRWEIPHC 1 HY Y 3kg DIBMOEEZ 52 FL & 9,

IR % H:

o ¥F¥ U NR—THRT4arT1varyzfllh, TEDLEHROGEEZITVEL &
9o MIENTERWEAICIE, BRIOMMICEZ TWREL~LZ2/MRLEL X 9,

o RHROBEEMNEL 2V, KV ZL OHEFRHREAME L 72 5 3 FE B LD RIK O IR
WZBWTIE, #HBEFL L% 0.75Mcal ME/H (& 7213 0.55Mcal NE/H) HEIMEE5Z L%
BERTLEL X9, CKBETHBICIE, A UX = FoRn—fYE £ TR ZE0, )

SRR

o WHMDOEE AR E X T L~UL ERIUTEITHEE L £37,

o MRS v T NMPOHNTWDEAITIE, MEFOMEE Z FIF 5 2 & CHERZIRET
DO F9,

KITA KT A 0%, 2022 4 3 H 29 BEESROFRICESWZHDTY, Never StCJD |.'T1{Jr(_}\/ing 39
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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X H1. PIC #E DEAHIR( L) & BRERR (TN 2 R DA EHIT B LR

HEWTNER1TALY11.09/ HOSIDYS  RTE

BiF

5.9 Mcal ME/H MERREOKEICEREEIRESHEEBL T—EOL ALK
4.4 Mcal NE/H

0 30 60 90 112
JEURAARCE)

EIYTHER1TALY11.00/BOSIDVIVRTE

=g - BIRMOLOMEICA M DSTREEBENES
8.0 Mcal ME/H . ZOBMLANEI0BBIBELF U —NEE T2 MEES
6.1 Mcal NE/H . P T2 HEEL AN ERET SR BEANTTS
= BENGRT LT ORBLEENMNEALT (S esoriaie /T
° TR HY78 7 ‘?4:??493? K i_ : N, - .75Mcal - :
e U/ MBI T] TR SIS BN—AL Sk O RREEEEER
o | Q) - BEOBET. BEEEART (XEEI0HH) LTHSERE0E BETORMBLANL.
37 Mcal NE/E ¢ H’E*’ﬂgﬂtﬁgﬂ‘:liJ:EE’\—Zl/’\)b’&-FEI‘BEL‘J:’)‘:""%
0 30 60 90 112
SIRMRICE )

*PICHETIE, AEDIEN, RTF 43T 4 v a ko THYIERESE L TREET 5 Z LA #HERE L TV ERA

Y{RHE 200kg ORKZ HAEIZ L HEETT,

33 0E H UM ORHR D% < ITKED 200kg 2B 2, EIRGHIIY A 2 L OHh TR BIKENEL /20 1,

IR BV CRIEORIKORT 3> F 4 S a v kT2 2 L1 THHE LW T,

SEVIARER 200kg DRHMEEEEZAEE L, ¥ v UV 8—2a 7 OZLEHE L £ L7, Knaueretal,(2020)iIc X W 5 s nzmlaEFHLE Lz, 1
HY Y 0% U S—AIEM D% /k=1.35x ME $EHtf(Mcal/d) /& 0.75kg — 0.1332

40 P I ( AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
N EHTOEHMICEI L CTiL, PICHEHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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BBRORT 4 arT 4 a VEH

o BRORT 42T 4 a i, TOBOBEBAEICELET,

o pREFICEE- Y LITBIEORKOE E /NI L, WIERRT 4 2T v a »ORKOE % i Kb
LET,

o REMOITEMOBEEIICIL, BKORT avFT a4 RTA4 0L LET,

o PICHHE. WIFEEBORT 4 2T 4 a AN L ANHEOGIIEHEOLET T LER A,

BRI 3 —< VAT EGO/BEMOOE DI, BEORT rar T4 va ramilNcEHL TSI LT
T, BRI, OMEEORKED 900% & IE/R R T 4 2T 4 v a L TEL 2 ET, BESERMICBA 2R
TAArT4a R LT 2T (K H2), WIEKOLE, PICHITIERBICAR T s 27 123
VNZEoTHELT, MEFEBOELTE 2925 2 LIFHEELEE A, Lo T, EHBEOPIRIAER O B %
ZERT A EOHREEMAZLD TR L TBEZWEENET (MHY) . REKROBE., AT 4arF 4
Va VEHIX, REEEGESRTT 2 OICKE CEELREE TTA, AR AN RREICTHE T 572
DI, D EH 1A I NSO ENTAZVNENRDH Y £7, WEMCBTLIRT 2T v a v
DRI AL ERET D 72012, RIROGEE RO H TP HE T 2 L ERH Y £,

VIFER BEIER2RT a7 0 a rORMEEIE, RICB TR, BEOFENRGHHRNDS, 1K<
LRI OIS LD X IIREED Z L2V WET, b Lilo THEN L 2T X, £ ORMKIZEAE &
Wz FET,

BBEORT 4 arT 4y arzZll51I2iE, REEICE D237 U o 7o EHIE, ¥ ) =7 Eokk
NI £, PICHTIX, BEORT 4 arF 42 a v OMIEICIEF vy U 3—%25 Z L 28D TV kT,
RTF 4T 3 a VERICET AIERIC OV TIL,  https://gnsplc.sharepoint.com/:b:/s/PIC-
TechnicalResources/EdiD2twwaiBHhuq1H28lbdgBojvsOleykDaXT21fggHcOA?e=BLsgbT (3% A AZEIERIENZ T 7B A L
TLIEEN,

K H2. %% U AS—F W RRORT 4 a7 4> a v 2a7 OJlE

N N
8 7

()

sag =AY A N i TEBHRVELTH

AHA RTA 0%, 202243 H 29 AR R OFRICIESWZH DT, Never Stop Improving 41
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HHRCATYH, PICHDT 7 =P —ERAF— A TlE, B CORFICRIERKZ BT 5 2 £ 23%<
HYFET, BIROMKIL, BEOmE TR RB2NY, BHAHONRT —<v 2B B2, ZOHOEGA
BAEDIR T LET, BAMORTEIT. BERORT s arTovarPNlEThs &b L, KE
IeRE T AW EDIR T, (FROBEILRFAEOK FIC N0 £9, ZoRIAMIck T s80= /L ¥ —
NT U AE BRI ORREFEDOIK FIZ B RET 58003 H Y £, S 5T, 4,500 BHOMBEMK %
AL TITo ol REENC L D &, PIRIMEORT 4 22T 4 v a » ERERILHPORT 4 2T 4
va YELORRE T, AEOME A FTREHIFICEE L (X H2), £z, YWIESHFICE ERRT 3T o
Va r Tho MK, R EITRIEOBEMK & T, 3EH ETOREENR L THEWTT, &
FRRIL, WIEOEMKICB O TRAMOX v V=237 0oa AT 213 ESLIKTT2% 5 2. (%
(DN TBEDOHIERK 60% TlX, v U/ X—2a7 T4l bonanb L, 2ol bk, fEElz
A2 MR L . BIHRAE A e RAL T 272D, R S RREEIRK L BICHEERART 2T 1 2 a &R
THZENEHETHLZ N D £7,

3 EE ¥ TORKRFTR

PIEEALBICBITI ATy U —2a70a & SriRED BCSX ¥ % U /8—R a7 D1 X, P=0.063

100 1 ms T maLik . c
813

Sy BCS, P < 0.001

J)X—ZAay7onr A, P<0.001
84.2 *xy P<

75 A ab

59.6 ab 56.6

25 4

o -
VESWREDORT ¢ 2T 13 v (F ¥ U 2—HIEHE)
T (<12) HHEE(12~15) B AE(>15)
2% 80% 18%

b e ST TN—E, BADLTFRML A= L BEEER DD 2 L EEET 5(P<0.10)
H3. MR & IR A CORT 4 225 4 > a VEUIR Z & @ 3 #E B ¥ TOEEF=(Huerta et al.,2021)

PICFEDOMERSAEDO N B B XA (LA L TEE Lz, BHE DI, BRIEEAGFROMmENE, S
ROHNEE & WV o T HERBEOEE O 40%03, HERWEOKBEFEOFIZOEENTVET, MFé L
T, BEOPICHD r R —eiL, ELTEY RO RKE 2D F LI,

BT OWFZETIE, SRR O PIC FEKOREAER) IR MERF A 7T HE = R L F —(MEm) B 5 & T HIT DRI,
NRC(2012)F 7 /L% §4fi L & L 7= (Knauer et al., 2020), = DHFZEIZIBUNT, 200 BED 7 v R a0 —ORERIZ T L,
NRC(2012)DE F /L2 : MEm kcal/ B = 100 x (fRE)075 |2 & - TEE S 172 MEn @ 80%. 90%. 100%. 110% L
NNV DT RN —ZZANTKEE L ET, BRI, RBl% 36~46 HH D & X0 b4 S 41, 3,302 keal ME/kg
TSIDUT061% &HHAT L « REMN—RfE%Z 28 HE G5 2 £ LTz,

42 P I ( AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
BT OB HRIZEI L Tid, PICHHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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ADG(RBRHR] 28 H)
P<0.001
A 0.60 qsem=0.05 ¢ c
D
0.44
G 045 - i
kg
/" 0.30 A 0.26
E a
ooo |
80 100 110
nﬁm%?wﬁpibﬁméﬂti*w¥~VNw
Fx U =R a7 OF(EFERBIE 28 H)
1.00 -
3? P <0.001
¥ SEM =0.19 C
J 050 A ¢ 0.35
N
g 0.13
A 0.00 s B
: . L} T
> - 100 110
-0.50 - -0.26
100 4 078
' MEm EF LRI L VHEE SN L F— L~

abe 7T T N—F, BB LFEPIL A= FEENH DL Z L EEWT S (P <0.05)
H4. NRC(2012)DE 7 /L2 : MEm keal/ H =100 X (f&88)0.75 1 & > TEHHE & 72 MEm @ 80%., 90%. 100%. 110% L ~/L(D =T
FNAX =% 52 A0V 1 AR T 7)) x V=2 aT7 BT 77 7) %3k 36~46 H B HBRLA, 3,302
kcal ME/kg TSID U 22 0.61% hvER 2 Y « KE I —/L~_—2ff{kt% 28 HM 5 % 72 (Knauer et al., 2020 XL ¥ 5|H)

ZOFER T, REMEFFICKIER MEm ERERT a0 T 42 aDOF v ) X—R2 a7 OHEFFICHME 7R MEm
£, NRC(2012)HEE LT MEM D Z L H 80% & 98.7% C L7=(X H3), kBRI F ., T _CORBRKORKIZEHB W
THER RO, (TR 40~60 H BIX, FKOBEMNRALN DG THY . ZHBBERITHEL T D]
BEMEDS® 1V £ 97 (Bazeretal, 2012), F2ZOFER LY. NRC(2012)DET ME, EIEFHIO7r R a — /KO %
P MEm LT, HTFETEWHEETH L2000 L, ZORBRTELONZERIZ. PICHOERK
L RREERIT T D AR OFGERIZ B3 2 HELE 2 ER T 2 DIl oit £ L7z,

RHA RTA 0% 2022423 A 29 BREROFERICIEE SV b0 TY, Never Stop Improving 43
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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ﬁ%m@®#@mﬁ
HEFF AN F—DFERELE FRISGZRWVWEIICLEL X 9,
e HMEFFZRXNAF—OERED 2{FFE7-1F1 HH YD ME1OMcal ZB272WVWEHICLEL L D,

WEDOHFICHBNT, REZOEWE FTEIFMOAEIFROELTIC O D Z 03500 RIKGEEITHIR
SN TE FE L7-(lindaletal, 1996), ZAUZI L, Filt OWFZE TITAGEENHI R S 7 REIKIC 3 1T D IR D A A7
PE A EDIL T 2 MEsR L CUNE 77 (Athorn et al.,, 2013; Langendijk et al., 2017), FHT OMFZEIZIBVNT, Mallmann
etal. (2020) TiE, 7= 2 PEH ORIKIZ, HIEH 6~30 HH £ TTH L-ULO#EE&E F T(5.7 Mcal ME/ H VS
7.8Mcal ME / H=#EHF L~UL D 108% VS 150% D & ) IZ%F L. E<ﬁﬁbf%¥ﬁ@ﬁ%ﬂﬁ%hitto
K XL OEFIL, 10 Mcal ME / A UL EZ 4G5 ST BRSO EERK CIERE 8325 2 & 2 i L
L7,

# HL AEARATY O B 70 DA L~ L D IRO AR, MRPE 7RIS RIT TR I B 80 £ L
SHRIX & BUBRIK D 7 (%)

Wi RECRE i e (kg/H) X MEm El& (%) CHIBRIR 12 K5 5 1 20)

R (kg) McaI/El —

EET T MBI | EER | K

Jindal et al., 19962 1-15 116 1.91 2.59 146% 200% -17.9 -
Wou et al., 20092 1-35 - 120% 200% -18.7
Athorn et al., 20132 0-10 126 3.76 1.50 2.82 | 115% | 215% 19.5 - -
Langendijk et al., 2015 | 10-11 103 322 | 0.00 2.50 0% | 223% - - 24.9
Virolainen et al., 2005 1-35 252 6.32 2.00 4.00 89% 179% -34.8 - -
Hoving, 2012° 3-35 170 471 2.50 3.32 | 165% | 215% - -14.7
Mallmann et al, 2020° 6-30 197 5.26 1.82 250 | 108% | 150% - 0.9 0%
Mallmann et al, 2020° 6-30 197 5.26 1.82 323 | 108% | 192% - 71 -8%
Ribas et al., 2022bc 5-30 470 5.58 3.5 6.2 85 150 - -8.4 1.9
Ribas et al., 2022° 5-30 440 5.31 4.0 6.0 100 175 - 2.0 0.7
Lu et al., 2022 6-30 477 5.65 3.5 7.1 85 175 - 4.4 -2.5

a IR O Z 2 FHWTZRER b RERO S Z AW ERER o HERMFEORKE 723k

ESF ¥ AT A& WG OLA . HEOBETEAF v 7 LEL L 9, FIEMBEOPIEICB O TIL, B
AL THORIOBEAMMNEETT, FRIC, AZF a7 ) —2 h—L&# 5 8EAICE, B H ez
ﬁzék%_\m% AT TODRBERWZRVHEEBLE L X 9, 7, BEGICERNRITEIN L
LEIE, BERE T IXERHIE Y 0 O EE K 3kg T THOLET, HIEICL Y., ﬁﬁbfﬁ%ﬁﬁ@
0&&%%&ﬁ%hﬂ&#é_kﬁ%ﬁéhibto%@t@ FER OB E Z2RERIN E 72 B2 L 91
HUAPIZEI D Y CHMEBIEAZICLEL X D,

SRR B Dt AR B

44 P I (‘* KA RZA 0%, 2022423 H 29 AR R OFRICIESWZH DT,
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NRC(2012) Cld. #PETE0N 18R 2 5 Z L IZHER 1~90 A H X1V 90~114 HH Clix. =N 1 BH7-
D OYVESID U 28010g & 035gH 25 E LTV ET, REHERMICIZ, BHSLERIEEREREN
b EFHA, BEOWIIZEBN T, BTEEZ LT 252 81 X DK & RRPEK O BRI RUE D % b
A LTI TE EHATLZ(Ampaire and Levesque, 2016; Buis et al., 2016; Gongalves et al., 2016b; Greiner et al.,
2016; Mallmann et al., 2019), Z D Z &%, RHEOEIRMIFEFIC L BERBHEOELRH o7& LTEH, KX
BRI R E e B P EFKEOF T 2B B35 2 &L CHRIMIHINTHZENTE L LA R L TWET,

Tz, EEOEBGIZBWNTHE L THEMIZIX 1 FEOERZT 2T, @iERRT a7

4 aryORKRICH L TUIEDLLRWGEEELZ 525 2 L1E, BLOBEHEZ LV U TEDL AT v b
NHET,

IFIRB I OB M OREERICBIT 5B TEORINCET 282 FH2 LEHICE LD TWET, F—
ZIZE DL, HRBIIC 1 HYS Y 1kg OBINEE 2 AR & REKIZE 2 255812, ZREIUREDK
7.8kg & 8.9kg ML 7= Z Lo TWET, £, HERBIIOEOIFKOERHMAEIZE 2 50 50%.
BRIE TIERE 22 b D TlE7e < (+12.0g), HERICHB O TIZE A ELE DY IEH Y £HA(-1.3g),

2 H2. EMIIR IS BT DIFIRBEA OB EIC L 2 RIK O E & (FIRAERHRE~DO BT A28 R0 E L o
A HIEK, | HEK | ATEE | sy

Mecal SID V¥ il Mcal BTHE ) g gggﬂgﬁ

ME/H v g/H ME/H g/H ‘ ‘
Shelton et al., 2009 90 21 14.3 6.8 11.9 9.8 17.1 6.6 86.0
Soto et al., 2011 100 24 12.5 7.0 9.87 12.9 18.2 NR 126.0
Goncalves et al., 2016 90 371 14.2 5.9 10.7 8.9 10.7 5.6 24.0
Goncalves et al., 2016 90 371 14.2 5.9 20.0 8.9 20.0 9.1 28.0
Greiner et al., 2016 100 65 13.4 5.9 9.0 8.8 14.0 NR -120.0
fgg::fea;‘é 16 0 17 | 134 | 72 123 8.6 14.5 24 -10.0
Mallmann et al., 2018 90 50 14.4 5.9 11.7 7.2 143 6.5 6.0
Mallmann et al., 2019 90 243 14.1 5.9 11.5 7.6 14.7 6.4 26.0
Mallmann et al., 2019 90 242 14.3 5.9 11.5 9.2 17.9 8.8 -1.0
Mallmann et al., 2019 90 246 14.3 5.9 11.5 10.9 211 7.9 -11.0
i a - - 13.9 6.0 12.0 9.3 16.3 77+24 12.0+36.1

a ZBRIC B 1T 2 I~ — X DNEF

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT, Never Sto
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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* H3. RPEERIC I U DIRIRR M OHEENIC X 5 RIRORE & AFRAERHRE A~ OB 2 e RO £ L 0

I =
X sib) Sy ek I
sib Yo ETE | BWEAN 1/ | [FROLR
> g/H g/H EWX25:730) HE OB
HIFIHE A (kg) (g)
Shelton et al., 2009 90 32 12.4 7.9 11.9 11.4 19.9 4.9 -109.0
Soto et al., 2011 100 51 12.9 7.9 11.2 13.9 19.5 NR -69.0
Goncalves et al., 2016 90 181 15.1 5.9 10.7 8.9 10.7 9.0 47.0
Goncalves et al., 2016 90 181 | 15.3 5.9 20.0 8.9 20.0 10.8 19.0
Greiner et al., 2016 95 128 14.7 5.9 9.0 8.8 14.0 7.1 -40.0
Mallmann et al., 2018 90 221 | 154 5.9 11.7 7.2 14.3 9.0 -4.0
i e - | 143 6.6 12.4 9.9 16.4 8.9+1.6 -1.3+44.2

2B HBRITIB T D IEH AN — X DINE )

PIC L Cl, 2016 FITRREKIC T D IEIRE W O 2 HELE L 7o Z & & LE L7, Goncalves et al.
(2016) DAFZEIZ L D & | WEIRZIAOHEEL, FROARMAEICIIE N 2B L7726 &3, REKIC
BWTITHERZ Lo 72 a LT, JEERN 21%HIM L £ L7z, UL, EfKICEBS VT,
FEEEROHBIMIRA SN EFATLE (KHS), Tz, 7I/BATEIV L, =X —EREOHEN
DM IR A RHARE OEN RGN 5 L TV E 9 (Gongalves et al., 2016),

10.0 7 rmEcr kL x— P=0.01 WEAE BERK
SEM =0.8

8.0 -
EfE 6.5
E 60 -
}4<A
% 4.0 -

2.0 A

0.0 A T

4.50 6.75
NE 1 (Mcal/ H)

WdDT T TIN—E, BIEDLTBRMNLAN—LHEENRSH D Z L EEWT 5(P<0.10)
H5. {EUR 1 W O BEEN TR FERIC IS 1T D IEPER % 2. 1% 31 2 MMEMK T 203720 (Gongalves et al., 2016).

RT 4 AT 4 a AT ) 2.5~4.5 OFEMIK 997 SHA (5 H L 7= Hol OFF# Cik, 44z 90 H H~%
¥ COR N EAZBN(1.8kg. 2.3kg. 2.8kg. 3.3kg/H D 4 7' /L —7_ 2.50 Mcal NE/kg 2 OXSID U 27>
0.64%DFAEH W2 & AT O ERFMARE N ENTIEIM L7 2 L3R S v E L7z (Mallmann et al.,
2019), LALLM 5, (ERBIINCE 1T D 1.8kg/H 225 1 HY D & FEITLEREZ K& inxw
FT(RKHE), ZHIZ1.8kg/HZEBAx DR T &L, WIFALWILESCRAME T &EOWA ($F P<0.05) | 4T
PRZ IR N BN X 2 AWARE o 2 OIS MR SV E L7 (#-E P<0.05),

46 P I (‘“‘ AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
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R HA. 2~ — 3 v VRGBT DIERR I O & T RN K 5 YIPER ORI O R ~ D54k

T i kg/H e P =

2.3 2.8 . Linear Quadratic
TEPEZR(%)? 34° 46> 55 42° 0.52 - -
HIFL (kg)® 3.6 3.5 3.3 3.2 0.26 0.016 0.703
EE DR T f( kg/d)? 4.2 4.1 3.8 3.9 0.23 0.001 0.165
A OERELEH)( %) -81 93 -113 -104 0.75 <0.001 0.169

15 977 BHORK (7 v KL —AxT— TR U A ) BEH, ZEh 244 56, 242 56, 241 BE O 250 BHORHKIZ 1.8, 2.3, 2.8 KDY
33kg/ HOE T L L7z, FiX. Mallmannetal, 2019 X v 51

27 RT A NY I RT R

3EF 245 FADRIR(T > NL—AxT—IR U A M efiifl, £h 246108, 6658, 558, 63 D RKIC 1.8, 2.3, 2.8, 33kg/HDE
TaEELE

ab KATO BT 5 CFRNITHEZEN H D (P<0.05).

IO ORKI 4 PER £ CHIZZ S (X He), EAHEKFFD 414k 90 H H LI R T E&OHEINX, 4 EH
FCOMREFROKRTE2HTZO L, AEFABRELBD LE Lz, Lo T, BEHEKICST 2 EREZ O

WAL, FHEIRD Y A7 28NS S 5 AN H Y . ZAVUIRHRO AJEME AR ERZE 2 KT L
%9 (Mallmann et al., 2019 £ Y 5| ),

PREFER L IR B D

£REFER, linear P= 0.14
Ik B i linear P=0.12

Bl EE 3 3R = AE e e 1 I
- 500
- 480
PR - 460 [
¥ i
,\ - 440
% H
L 420
L 400

33

1.8 2.3 2.8
B FH(kg/H)

H6. FIPERK DIEARE I (GEARIIR D et 3 53 D 1) OB FEHEINC X 5 O OMRFFR & AP B~ DR %

ARAA RTA 0%, 2022 4F 3 A 29 HERSOEHRIZESW 2L DT, Never Stop Improving 47
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BIE, PICHETIE, HHE90 H HORERTH ¥ U R—IC XD RT s 2T 4 va vy Aar N L
TS B aRE | MK ORRER T 5 ~DIEIRZ I OHEE LB O EE A, Zhud, EREHOMEE L, (K
DAERHREIMENRBE LN ST D SRWHTY, EE LOBLR T, ZOENRBET, FEEROEM
SRAMETEOWD, REFROERTREDEZAELILT, AU v BT EAEDH D £H A (Gongalves et
al., 2016; Mallmann et al., 2018, 2019),

PIC fL R O /1§ D R O RS Tl FETHSOARKE~OR TEOWEL | Xtz ET=4—1L T
WX FE7,

SEIRIAR T DHEE A EIT IS U T AERR B OB EERR DA L~V O RFA

B/EDOMER SFEDIBIE L DRI, BEICDE> THEEINTEXE L, 25O BIZ X BAROYRE
RORPERKIL, LV RELS, KELEIRY, ZOME, HRFOLZOOL) BN RLF— L)L a2 ML
THZ LR ET, PICHT AR a—DYIFER & RPEK & > 7= 5t 6,859 RIOBILERERE G2 DT
—HR—=2 BT, RECE72I3AR 4 B B ORE AR OUEIER 112 B B RS OEREREM- R Z 0 LEL
Tro TRUCE D & HEHRHIOREEMND 30% 13K 5 60 HEH T, 70%iL 61 HENS 112 HE £ TIZ
FAELZEHESNE L,

BT, 30D RZNLF—1L YL (LL 1 : 5.17McalME/ H (3.85McalNE/ H), L /L 2 : 5.90McalME/
H (4.40McalNE/ H )3 LTV L~UL 3 : 6.46McalME/ H (4.82MCaINE/ H) )& 3% E L, T 6 MR O RKIC 5 %
SNTEEDOVEHRF T X L F— LU T AT RA X — L~V DEESZHEE L E L7~ (X H7; Vier et
al, | 2022) , LoUL 1 TR, FIERICE 5T90 HAvD 112 HE THERF L~L & TS Loyl b7ph | 2
PEH ORHKTIE, 30 HA5 112 H & THEFF L~UL& R | 3 §E B DL O RIIK CIaamgRbii ek 208 L
T, HEEF LN E TFRIZHER LRV E LT, LUL 2 Tl WK CIE—. 2 PEE TI3ksy. 3ER LG
TIIXETORKN, RO 90 BD 112 H B E TTHERFF L~ L& FlRl- TREFSNE LT, LL3 0
FRETCIL, 2 TOYPER L 2 FEH ORIRAMEIRIRI . HERF L~V 2 2 CRRATS AL, 3 2E H AR O RHR O
445D 1T, WEIEH 90 A5 112 A B £ THEE L~ % FEl> TIRETSNE L=, LEA-T. PICHT
I3, PRSI 3 PE HUBEORIE DS AR L UL (HERFAE L ~UL) & F2 K 0.75McalME/ H
(0.55McalNE/B) BN &85 = L A LT Ed (K HL)

(X EFEHERR OB AZBREST DBRICIE, A VX =« FroRn—fNE ETIHRIZS 0, )

48 P I ('"‘ AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
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H7. SERRIARS b O (R U7 OIRERR( B), 2 BEH OREIR(1)36 £ OF 3 7E H DA OREIR(T) 0 3 DA
e el SV ]

2EHOEK NER

SEBLROBE

Level1) 5.17 Mcal ME/H (3.85 NE/H)

Level2) 5.90 Mcal ME/H (4.40 NE/H)

< 180 — 180 160 ‘ 1
: = 1 | s o |
dm 140 4o 140 140|
= | l s | - & I .
2| m— B —_ R0 | T —
-E | e o | i ‘ ;
100 —_— ?"-}' 100 i 100 ! '
4 I , —— | i 1
g B0 | | < B0 I < 8ol
g; a0 0-30 30-60 20112 % o) 0-30 30-90 90-112 g A 0-30 30-00 50-112
3EURAAR (B) 3EUREAR (B) 1FURAAR (B)
Level1) 5.17 Mcal ME/H (3.85 NE/H) Level2) 5.90 Mcal ME/H (4.40 NE/H) Level3) 6.46 Mcal ME/H (4.82 NE/H.
g 160| glb}'h gl&’ll
QII &0 r,;; 4“ 0 I | '
E 150 ' %1 ( I | ; ﬁls\. ,
o 0 I | ! o, : .
B 120| ' %‘« | _ ! Rllu, E _
4 i EE_JI-IH ' ‘ '
3 "‘_———* * < ool T | = ‘an Y ' 1
g: ol ' 1 ; :Z 10 N ' i g an| ]
E o T —o— T B TOW O W@ W E o 0 g a1
SRR (H) * SRR (H) AR (H)
Level1) 5.17 Mcal ME/H (3.85 NE/H) Level2) 5.90 Mcal ME/H (4.40 NE/H) Level3) 6.46 Mcal ME/B (4.82 NE/H
160| 180\ 180|
= = 8
4o 150 4m 150, 4 150/ l
= B = |
Bl | 8. | | 2 i
] l — 1 ;--FE!! = S
? 0 ‘ ? 90| ' ‘. * .-2\ 90| | i |
B ol TOW T TWW T TWAT g g 0W T30 W2 B g 0D T30 AT
* FIRNAR (B) # FIRNER (B) ® FIRNER (B)
T URHARS

B 0 - 308H

Level3) 6.46 Mcal ME/B (4.82 NE/H

E== 30-908H

B 00-1128H

KT T T ORBITHER RN X — L~ V%R T, DF0, FEREDT I =2, R0 EEHITTICH
DEAITIE. SHEER SR L SRR X — L~V L0 G EFERIITFTHD L 2R,

KITA RZA 0%

2022 4% 3 A 29 HEESDOERICESWTZHDTT,

BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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SR ET DG S

o FIWOEEZ, IR THEI SN TV L L ERIUETE 2T,

o URETOMMITAGESEE Z LIF £
o IR TX DIEECREMENICHIRN B D56 ERBIC TG T D AREERH D 7,
o BEALAIEFRLZUGET D ARENH Y £

IERT O (S~ Bk, otan 3~5 B)ICH T 2HBEE BRI, ITHEMIEE 12 STV E 97 (Cools
et al., 2014; Decaluwé et al., 2014), Tk, ZOHIMOFGETRIL, D &ET L7, Coolsetal. (2014)DAFFEIZ L D & |
DEATOYIFNC ARG 21T &, WERRT 4 a7 4 ¥ a VORKICE W TFRBEILIAESC R B IS EN
RonFE LR, BIEORKICEWTTUIEZERSH Y £ Lz, ZoMBEFIBNoE 2 5225 2 L%, A
Mo TEL2 B, KEn 20D %2725 LEJ, (Cools et al. 2014, Decaluwé et al., 2014), 43 iERTDOHARIZ
IV DAkt A H 2 5 2 LI, PIFLOWAESRERMEIC S BWEEZ KT L ET (Decaluwé et al., 2014),

Feyera et al. (2018) DAFZETIL. WAl 3 BERILIPNICEIE 28 U7 RIE Tl BRI o RS R 5, Ziux
SV DRV =20 GIFICHBE TEDNLTHD EEMBSLTOHNE Lz, ZOFEFIZIIUL, 2ikaET 3
RF AP B 2 FE L U 7= R CIIBEPE DR AR B L7c & D Z & T9, Gourley et al. (2020a) DHF4E Tld, 77
WRET3~8 HICAIIL Y v e f X —Z2HIMEE 5 Z ik, R EEMEOEEZEIN S, HEMKTIEE
DICAEFFBROARKEOMML R5NE LZ, LOLARAG, SBiNcI v EVWHIREG B TE Y ¥ kU
TRNAFX—2H 2 bNTHEICE, YIEROBIZST 5 2 HE~BEL £ TOHFKROEMEIIED LE Lz, A
WCREINTOZRNE Y RIED PICHOFMREIZ LD & IR 112 B B2 60 E TOWIRKIZ, £ £ 1.8kg/

H. 2.7 kg/ H X OREifaE CRIEL A G- 2 LT RIKIZEB W T, EERICHEREZITZH D FHATLE, —HoOBRE
A IR Tl FRCIBIEREA S < AR 21T > TV 2 BB W T, it o RIS AEiia T2 9 5
EL TERSCEBNZL TV AIZNEEDLEEZEZLNTWET, Almond et al. (2006) DHFIEIZ L AVE, EED
MECIEFE O IOETOMEDOHMA R OND EWWET, 2o ik, Fxn, B2Hcs L I@Eok:
JRIZHK LB 2T 9 2 E DY AV IZHEETRETHDLE WO HBHICRY T, HfEE EITF5Z Lot

W2, ERTOMMOREHEEZ EiF 5 Z &b, BEHLATEMRZ WFE S (Gourley et al,, 2020b) . F 7=, /i
% CX B EHCR R ICHIBR D B B GAITIZEEER 2 (K T & % (Miller and Kellner, 2020) & &5 STV ET,

PICORKRIZHNTBEAFIv I T4—T 4770 s I A5

PICHDORKIZ, ZETHIHFEMTHY | MEENDRTEZY, 237852 L1E. BRSHKO R T —< R
DIKTZELTHLET, AT 4T 4> a VOFRT, BRIEESKRZEEICROT-OICEER2ELZTT, K
DRT 4 arT4vra VBHET, RICEEBECLTREET R 77 22RO DRENEND T & TT, RS,
Oyifein, FEELI. RBIEFHRHEICRIT D PIC ORFE L OREIEH ORI, a~— T v VB EE LR %
fifi o 7o KB RIZE SV TWET, PICORIKICHT 24 AT I v I 74 —=FT 4077077 5 —E,
BUE D = BHRRE ) & R D EAIE S OVREIR D A= BT e KAL UL Flak & Bl b 9~ 5 72 9D OHELE R I A f2 4k L &
To ZOZ—YF—D7dDY —)Vix, BGOAFERREIEESCHAEOKEE Y 1 77 A, fAfkH O X LF— K
DL EANTLHETTHERTS N TEET, 20OV —Lid, BEESSHIFI—ER2Z v 7 HBX
By 7 DEBREYVR— T HOICHBESNELE, ¢

1) BEAE DL 28 - T, MR L OWREIR I3 2 il 2408 7' 1 75 LA VERRT 5 ;

2) fABE SR AE D PIC DHESE L L TEHMET 5

3) AR RER 2 0 DfREHME F e AR PEMEIC BT A E R IRET 5

PCROAVY—RT7 4 7Ly NCHEHATLHIZIE, RO URLIZT Z7EALTLIZEN,
http://dynamicfemalefeeding.pic.com/en/ (3¢ H ARFEIEX I T9)

50 P I ("* AHA RTA 0%, 2022 43 H 29 AR A OFRICESWIZH 0T,
BT OB HRIZEI L Tid, PICHHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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w7 avl

EALH ORI

FEFLIAR h DA RS AT FIC BT B BEE, RHIRASE H 47 X
R R N L, B A RSB =TT, AR
WETUT, RIROEE D 2 & B/ NRICIIZ . 20 %OSIRGRE UF
SHET,

o RAMORROR FRARAT DI L1E, L THEETT,

o FHKORT 4 a7 4 a U HBIEICHER L, 0 7280EC/KZBET & 5 HE
IRRRE TR S5 2 &IE, B A i Kb T 5 2 L1200 £,

o BIMIEENOMIERT I B LU, FIROBIER T A FRIC L > TRA
D E9,

BAAL RTA 4. 2022 43 H 29 AEESOFRICIEE SN IZH 0T, Never Stop Improving 51
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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WEE S 1 75 A

ZFLWIF D PIC DREA~DWEREN D ARWHGEE 21T 9 Z L1d, B TFESCWHLE., (FROBEFLIAE 2 8N
(X 11), BEBEMICHEEELZ EF57m 7748808, BIEOEREr AZMZ D2 ENTEET, okt
% 5~8 HE]OHIRAGENIL, HAMM L TOR T EZ WD % 9 (PIC &N United Animal Health DN
Hl 7 — 4 ; Sulabo et al., 2010).

BTEEHFEOEKEEMICEET S
BHHYOKE S 0 7T A
BRE O ADFI KD ADG
9L 0> ADFI, : B
6.30 1p<0.001, SEM =0.23 .
B oo | ORI, e Lo &
it *% p=0.001, 5eM=0.004 o : i
7y 0)
N 5.70 - A
D D
7 - 0220 F
| 5.40 A I
— ke
k
7 510 - /
H L 0210 H
4.80
4.50 0.200
8 HEH D ELpEa & 5 H [ B PEH e & ANt

b KT ORI D 1 BY Y R TR, BAeb T EAEEND D (P<0.05)

WA ST ORI 1 BRIT, BARDXTEREEND H(P<0.05)

18 H MO EMEROHE & IR ~OREEENL, 21 H O 1.8kg 7> 5 8 HIL O RWiHafH F TR S 7z, 5 H RO BRI E: FIK~O/KE
BiX, SO0 H O 1.8kg 725 5 B O REIHFEEE E TR S W7, RWHGEE: 206 H 2 5 BERL £ THICRBG I 21T - 72,

X 1. B2 2 BAMOKEEHEPHKORE TR EFROEY 1 HHERICE 2 5 82 (PIC & O United Animal Health
DOWNIT — )

52 P I ( AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b0 T,
BT OB HRIZEI L Tid, PICHHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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BEIYOBWE TEIIBKOKEr A 24, FROFH 1 AEEZENS S, BEFEAHE2EL T2
ZEMNTEET (F 1),

# 1. ;Eiﬁé&%ﬁﬁ@fﬁﬁﬁ fﬁ?ﬁ@é A 0, RER O & T 8L OFIR O -2 HHRIC 5 2 552 (Pic T — &)

RERIKERZML | (k) | FHIRISEZE(E ) %) | (PIK ADG k) | WEI (d)

3.18 315 -26.30 -5.10 0.22 6.3
4.08 42.0 -22.90 -4.81 0.23 5.0
4.99 52.5 -5.80 -1.04 0.25 4.4
5.90 63.0 8.80 2.06 0.25 4.4
6.80 73.5 24.90 5.41 0.25 4.2
8.16 84.0 29.70 6.57 0.26 4.4
9.07 94.5 26.70 5.57 0.27 4.3
IADFI =1 H X% 0 P& T &; SID = EHE(LEGHEL(Y ). ADG="F¥ 1 H Y v HME, WE = BIEHEE A K
ﬁﬁ@@ﬁ?%_%g%ﬁiéiﬁ
“““ T OB T RICEELY 5 2 DHEE LI, -
o IREE o  HIEHMOBTE
o BB DIRE o PMFEDART 4 arF 4 a v
o BN EGH e HMKICETHZ L
o« 7 — L& o ZHLHE
o YR JE o (FIER
° ?@/ﬁi L4 Eﬁ:*ﬁ
o FERE
o XM & ARkt o PR DA
o HRIKERDTE o fEFREHL
o KREHERD X A T o + IR UKNTREZR Z &
o HENKGEH vs THAEH I
o IROM'E o FREH B
« JL—FDFHA o Bl lefi bt E 52 %

o FREHZR DRI

RHRDRT 2T v a CEEIEICHERF L, 0 22 EHOK 2 HUT & DRI R R Tl S &
5 EE, BRI AL D 2 LIZoRNR Y £

7 BOVER
PIC DB BIL, FHROE FHSCWABZINEE, 2RIV 7/ BornEELZ{LL TV
F7, PICH:OFEMIK 1,000 Ao 7-3BRIC LD &, 1THYVOSID VDU R TFRZBINSES
&L PIEERKIC kbf@é@@lH$Wﬁ¢$ﬁ&§&mﬁ%%?w\PﬂmQ FRIZ1 HY Y D
SID U VR TEE 42g 105 59g (2 _EIF 7z & 2B E2 e Rk L E L7z (Bruder etal., 2018, [¥|
12, £7-. 1HH¥VDOSID VYU ETFEOHEMIE., FIERKEREROME T IZB W TFIK Y D O
PRS2 )TN S B (FE £ /L. P=0.10), 43g /»5H 57g 2 L7z & TR b L F L7z (Graham
em|mm lB%WF@&xfmJi%amﬁ & % FHlBR (Silva et al., 2020) TlL, SID U ¥
VLUV E 0.75%00 5 1.00%0C BT A & ﬁﬂ$®izw%~vAwezitis4mmMU@ 2B
OoT | FHROBEFLAEL N1 BY VI RELZREIEE L (BEET /L, P<0.05), ZETIZ
ﬁﬂtﬁ%@?~&ﬁ%6<&\ﬁ&@Pm&@%ﬁ@\ﬁﬁ%fiao)?/ﬁmimﬁyﬁ ez
K TIL SID U ¥ 48 HUE 59.0g/ H (b LIRFLIIETELDY 1 IO A DOHEITIX, KIKSID U Y48

AHA RTA 0%, 2022 4 3 H 29 BREROERICE SV b O TT, Never Stop Improving 53
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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HUE: 50g Z#HEfR)TH Y . FEFRETIIRIK 18 4720 O SID U U #EEEIE, 57.0g 720 F
—g—o

fEY Y OB E

2.49

2.50 -
Linear, P =0.06

Quadratic, P=0.99
245 1 sem=0.044

2.40 A

2.37

(m\\® ) EITFoE

2.35

2.30

42 48 52 59 63

1Y% DSID Y VU EEHE (g/H)

R. FAOVFERONE Y 0 BREIZRF 5 SID U2 1 B Y0 #EEEOF2E (Bruder et al., 2018).

FROEEE

260 -
Linear, P=0.10

- Quadratic, P = 0.51 250
SEM =4.6 244 244

239

43 49 57 65 71

1S YDSID U Y AERE (g/H)

13 A D R DAFBEIEAR TG T 5 SID Y oo 1 A4 0 EHREDE (Graham et al., 2018).

54 P I ( AHA RTA 0%, 2022 4 3 H 29 BEEROERICE SV H 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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BRILWIEEIT R O IER T 2 VR L~ ULT, FROECEH R TRICE > TEDLY £4, £121
JEHIRPCREEDO B TENED X D IZEBT D SID U 2w LBt A 0B Rk L CTWET, %&;
BB D . PIC TIIRABRERIO SID V2P0 LU IR K 1.30% &5 2 L Z2H#HEE L Tk
To T2 L. KEI—/b% 30%LL EEEAMEECTIE, 1 RSV O PR TENIBOTHZ LD
s X TUVVE T (Gourley et al., 2020c),

F 12, JEHERCREK OB A E T EIZES YO Y 0 LU (%)?

2244 Y o HEk LHE Y o g TR (kg/H)
(kg/H) : . : .

2.0 0.96 0.87 0.80 0.74 0.68 43.3
23 | 109 | 099 | 091 | 08 | 078 49.6
25 | 123 | 112 | 103 | 095 | 088 55.9
27 | 137 | 125 | 114 | 105 | 098 | 62.1

aTokach et al., (2019)72° & 5| Hl, JEEEA & U 0 i 8if(g/ H)DBRIZ, 1998 4EAD 2017 4F £ TITHE SNIZWIPERSCRRPEIR 28 - TIThh 7= iF5e
(Sauber et al., 1998; Yang et al., 2000, Xue et al., 2012; Gourley et al., 2017)IZ3&-3& | ##ZFLH%k 21 A ROV ¥ U BB T = 3L X — BRI IZ TR L
VNFITHE CHER .

bPIC Tk, RIMIERHZOWT, 1 h %Y 300kg L EDOKTHIE ANDZ ESID U VU LLE 1.30%8L &35 2 LIdHELE L7z,

AVA= KON 3, ILFTOFE 2 KOE3HIRT X /EEEEZ L TWET (Kimetal,
2001), Greiner et al. (2017)DHFZETix, fEhD SID A LA =2 :SID U P> 24900 (52, 60,
68 76, 84%;n=291,PIC > r—C) IH5H L&, EHANUELE LIZGEREET L. P=0.001;
X 14), PrAARRIFERIEE T L Clik, IEEIRIZIS I 2572 SID A LA =2 : SID U Vb 13 65% &
D FE LT, RE/RSIDANY Y SID Y TP IE, P AR R K 990 BHAFE > TR I NLE L
7-(Touchette et al., 2018), SID /XU > : SID U ¥ % 58%70>6 93%ICHIM S5 & (FIKOBEILIA
BN REABAICHEIM LU E L7 (P=0.06; X 15), ZOHFFENS, filktdro sSID XU > :SID Y Pk
X, 65%FEE E TTHNIE., FIKCHFRDNRT p—~ L AT B L 52 1202 LRS00 £ L,

Y oEkE

2.80 - 278
2.78 4 Linear, P>0.10 2.77
2.76 Quadratic, P=0.001

SEM =0.077

2.74
2.72
2.70
2.68
2.66
2.64
2.62
2.60

(m\&) HrSFo

52 60 68 76 84

D SID AL A= 1 SID U VU (%)

14. B O SID AL A= 1 SID U ¥ U M RAM IR O NG IRIZ 5- 2 5 5% (Greiner et al., 2017).

AAA KT A 0%, 2022 43 A 29 HREEDFRIEEDS W2 H DT, , Never Stop Improving 55
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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fEY Y OB E

2.95 -
Linear, P=0.09

5 85 Quadratic, P = 0.06
s : SEM = 0.05 2,79
® 2.74 2.76
2,75 - : 2.7 2.72
ke 2.69
/
H 2.65 o

2.585 T T T

65 72 79

fABtH D SID XY > SID U ¥t (%)

I5. fdBtH D SID N Y > : SID U P N R RIK O IEHE R 5- 2 5 5228 (Touchette et al., 2018).

20D aAV—U X VEGIZBWT, ZNEIL10 5 H L 3FEL EOHIRT, b Ty Ar—
®REIK 405 55 & L03 REIK 1,665 BHO> BUNEE L 7= G EF 37,402 BIOEEIE FTEO T — % 2 Hv, 4
FER N2 FELL EORRICBIT 2 AMB TREZETE LET /UL LE Liz(X 16 LON17), HIFER
ORAMETRERET VL, B FTEIFEILM 21 A BRiE CHEHBICE L, AWM TIE, 21
Az 5E, 1HYDOFEHETERIZ, 1 BT 7 A& K KA7g TOMWMLET, 2 EBLL
BORKORIHE FTEET L CIL, B FEEEAM 19 B Baitk TRz L, #ILak
TiE, 9 HMZHEZDE, 1 HYVOYHBETEITZ, 1 HF 7 RITHOEHKRK57g T OHML £
7

56 P I (* KAA KT A %, 2022 4E 3 A 29 HEEAOFRICIE SN2 HOTT,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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129 FEEOBIHT — X .
o] — K75 h—EF . o # . T
I ER R TR
8. : ; § §
A 2 I '
D > -
F & {
1 e
kg 4. .-"’-, g o
28 - § s
// -
L1 .2
2. 8 °
2 a 8 < a °
! A g8 & @ ° e e
SETEFPEE B - o HEETHLE 21 AL
0. N
"o 7 14 21 28
ZF ()

Al BY YD ORTEIE, HMABBEEE TR E > THEESND, PIEOEKO 1 HY Y & T & =(3.234049 + 0.949148 x % 3L A %k -
0.022863 x 523, H %k ?) + 2.204622 (kg/ H, R2 = 0.53)

6. ¥IFEH D PICEHKD 1 B4V B TFECREET —H)

124 %@{ZIKO)EE@H?*&

10 - :Yk7°.§ I\“:E‘ﬁ‘j/l/ : | ¥
- . L

-

(Z)—og>

‘ HEREZ LS 19 H DARE
04 NP

T T T
14 21 28

ZFL(H)

O -
~

A HY Y ORTEIL, BHLAEEESTBEBICL-THESNS, 2 BLL EORKD 1 HY Y & N & = (4.104837 + 1.201068 x 5
AL H #% - 0.031364 x 1271 H %k 2) + 2.204622 (kg/ H, R? = 0.60)

7.2 B EOPICRKED 1 B4 B FEEEERT — %)

2!§7'74 ]\54 P . 2022 $ 3 ﬂ 29 H ﬁlﬁ@‘rﬁi&&:%/)b\fl%@fj‘o , Never Stop |rngr(_}\/ing 57
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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BTRERZRANMET D 7DICH Rtk 2 46 U, el 2 m I 5 (X 18 & 19).

Vi e N

%118, U AEE S AU AR & TR SEE 19 R ENC IR SRR & o B ok
Z 1= f ek

PICRIRDI=SDIAF I v I T4 =T 4T Tar TN

A F O+ 572 R F B EIUL. Fo AR e — R RKOBIEIRE I 5 & HT 72012, EEKRA v
FOOEDSTT, V=TV A N DT TV r—2aThd PICRHKEOTZODXAF v
TA—T 47 7arT A F, =Y =BEHA L TO SRR O R AR L. R Z
L DORAM KL R RBHERZRRE L E T, PCRAY—b T+, T Ly BT 7Y
=g EFERTAICE, RO URLICT 7B AL TL IS0,
http://dynamicfemalefeeding.pic.com/en/ (3% AAREI X ETT)

58 P I ( KAA KT A %, 2022 4E 3 A 29 HEEAOFRICIE SN2 HOTT,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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7 ar)

HEFL AR

BEAL RIS R AR B ClIE, AW CHE LR L X —0
118 % BiAE S RIEISIGEREOEA S E B < T 57212 HElE %
FFrzZEtE2EELET,

o RIEHEMMDORBCHMETEH TIE, HIRMOBIESCRILE OR TEIKT
WL DMEEZBEETHZ LI TEERA,

o IHIRHAfARIAZ 1 HY Y 2.7kg/ H (8.7Mcal ME, SID U ¥ 16g)D#a 575,

WPl OZFERAR & e KA T D T2 DI 7 & TT,

F v U /8= DHIE THEAE LMl S N RIKICO AR WG E 21TV E 9,

REE A TRIL I W (BEFL D X A XV T TREFS LR N T &R0 )

RTEparTF4ar L IBBBRE I V—TbT 5

it re ikl & 5 2 MK & fe/ME 35

2!§7'74 ]\54 P . 2022 $ 3 ﬂ 29 H ﬁlﬁ@‘rﬁi&&:%/)b\fl%@fj‘o , Never Stop |rngr(_}\/ing 59
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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G EEHE T O EE

Menegat et al. (2018) |2 L % & . 3,230 kcal ME/kg & 0.60% SID VU ¥ > Ok} 2 4411 2.5kg/ H
52562 LT, BEALRKICKLERSID VU b X —lilc 9 2 ENTEET(XI), KA
BlX. B RBEORT s avF 4o a VALY TRETHLERH Y 1,

RIEERYBFOHELBEY Y SID ) PV E ME LEBEREBXOFREHAETE
R B R R A . Ny GREARICLERR B — R T 2.5kg/H
s = 10000 -
I B
D 12 4 V% I
U\\ e 7500
i |
v 81 — 5000 -
P k}ﬂ
g i
> 4 5 2500 -
EI ~
. G -
1 2 3 4 5 6 7 I 2 3 4 5 & 7
HEFL2 D REE R £ TO B L7 O F IS IR £ T B ¥

X 1. G EE R ORERKICE T 2HE L HY D SID Y P (g/H)E ME (keal/ B )X EHEEUAE
(Menegat et al., 2018 £ ¥ 5[f), 3,230 kcal ME/kg & 0.60% SID U ¥ > ORIk 2 BfisLo H 25 7 H H
£ T25kg/HZ 5 %, 1kg/HO¥EENRH D LHEE.

BT ONTZN L OO RBUERBROFRERIC L D L. BT 4 a7 4 v a OB RIKIE,
FIEFEMEICHEERELZ B TH AT v AW IZ EVRIBENTWET (£J1), Graham et
al. (2015) DIFFEIC L B L, RTF 4 avF 4 ar2arin, 275 LEORKICR L, J&IEHL
HRIHIZ 2.7kg, 3.6kg. 5.5kg/H & B DG EA G 272 L LTH, BIEHEHESOOEE, K
FETH. EFPEEEICIE, IS Y FHEATLZ, Almeidaetal. (2017) D92 TlX., HIEH
FCHAR T 3.7kg/ H OfEL 2 B 2 7235 8121%. 2.7kg/ B DA L AT, i R0AECEK 100
VY O OEFEEGETEA Ty 7 AR ELE Lz, LLERDL, TOH%D S
OOFHE T, FHIEFEMR NI 2.7kg/ B UL EOfE 2 5.2 % 2 L2 K 2 BHl S O o % i
AETHZ EIETEEHATL, (Almeida et al., 2018; Gianluppi et al., 2019). & 1% A E I FHIZ &
TEZ EFHZ8IF. RT3 F 4 v a rOEERIKICE O TR, Bl Ot FE R
N DT L DRI TV E J(Baidoo et al., 1992),

60 P I ( KAA KT A %, 2022 4E 3 A 29 HEEAOFRICIE SN2 HOTT,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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£ N REFEYETORTEDEIZLDIBKEFKOBGEIZE 2 5B ET M EDORE R

Hetz AT PET

WEEE | BIERE METE | . AN

= PEFEK .

(5H) (&) v 7 A1,

MR E/E\‘)

2.7 5.1 85.4 14.3 13.1 1,119
Graham et al., 2015 36 5.0 87.0 13.9 12.9 1,122
55 5.0 82.3 13.9 12.9 1,062
. 2.7 NR 88.3° 14.6 13.4 1,144
el B El, ATy 3.7 NR 93.3? 15.0 13.7 1,262°
. 26 4.2 88.1 15.1 13.8 1,535
ATLERE) Gy AL 35 4.2 88.2 15.3 13.8 1,543
. . 2.7 5.0 92.0 14.0 13.3 1,227
(SRR EE Ly AU S L 43 5.7 86.1 13.8 13.2 1,135
. . 2.7 45 93.4 15.2 143 1,340
(CERUIETR EiS Ly AT 12 43 4.6 92.6 15.5 14.5 1,340
Lu etal., 20212 3.0 4.7 97.4 15.3 14.0 1,372
45 4.7 95.7 15.6 143 1,362

ab DASLFE, BWFRICE W TR 20T L ITAE LD H 5 ( P<0.05)
I RBO R 100 BEIZ T DAEAFRE 5 THAEGFIETIRA VT v 7 A &35, EHEAERA VT v 7 A = 5 3R(%) x AEAFPET-$5(8H) x 100
2RI ORRIL, AEIRINC 3ke/ B G- Sh, BRXK ORI TIEIRYIC 4.5/ H Ofikt L 200g/H D7V a— A &fEE ST

KIA KT A 0%, 2022 423 A 29 HEES OB RICESWTZHDTT, , Never Stop Improving 61
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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Bt O KEFERER (Almeida et al., 2018 & Gianluppietal., 2019) T% ., I~ —3 ¥ /LEBICHBWT
FAE RN PICRAS OB 25 %2 5 Z LIk 2 BIHR SN EEATLRZ(XKJ12),

REFIRBIR FI2I6 1T 2 FRt O L AGEE LU

WETBICE X D8
19.0 -
n =542 PIC Camborough®

N P=0.10
% 17.0 4 SEM =0.36 Fr U X—R=a37 :13+2
4}5(
B 15.0 15.4 15.1 15.1
~ 15.0 -

13.0 4

11.0 - T 1

2.6 3.4 2.6 3.4
IEURI A o ik AL H O fE kL

NG PRI TP OFGEE B (kg/ H)

R.ART 43T 4 v a BRI~ EEREEPIEER S L3R loffel 2 5225 Z L
K DHPEAF I~ D (Almeida et al., 2018)

PIC Tl. F v U /S—IE Tl iE & SN REATIEIRYIfE 2 2.7kg/ H 5- 2.5 2 L 281D, %
¥ U S—HEIZ L - Tl &SN IRICR L CORRBGEEZITH 2 L 2t U
T BEFLHICHAEE A A v 795 2 & E. IR VE DI A KIF L. RIKD
BIHRE ) 2872 O O THRET T EE W, AT ar T4 ailikoT, BKE 7 V—7451F
LTBLZ 2D ET, BELBROBEEIORA > ME, Bkl 2 55252 &
EERIOMER A2 D2 EDNRT U R E LD 2 ETT, BEARKEA~D 1 H OIS, 2 [
226 3ENZTEL X 9,

62 P I ( KAA KT A %, 2022 4E 3 A 29 HEEAOFRICIE SN2 HOTT,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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7 a K

HEFLAFIK

HEFLIORE 7 1 7T A TlE, BEFL U7 a1 O H O K ~TE b
DEWEZ B2, BRTEEEMETHZ EICESEYTET,
&I —iE, BELFRE T 57T R, vV RIS
NIHEAHZ ETI,

o BEFLAWS B OBWE TEIX, BEAMONT r—~ X2 HKRILT D
e DIZEEREFRTT,

o 42 HimLIRRIE, FLELAL OB ke ¥ VXV IR E 5 270Xk ol LT 2
W,

o HEIMRWIOREIL, BEAMESEROP THLRICEETYT, BRI v
MBI L Iic LTI E W,

o FAEEREHIIBWTSID U P HESRELTH - L TV TH, TN FThH-
ThH, WIERT I JVBEERTHHZ LT ETHEETY,

e NRC2012 CTHELEX N ABEAL K ~DF b 7 AHELEEIX, WIERbLOT
9, S HMbNSEE T, REBEE25 T 7 b—RJEIMEH S, Btk
LN TENR S TWATEDIZ, ZDOF MY U AHIREIZET 5720121
L0 ZL DB ETRMT DLERD D 97,

KHA RTA 0%, 2022 46 3 A 20 HEER ORI ES = b O T, ) Never Stop Improving 63
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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B

BEFL B ln i, BEALAESBEILZ OB, AFRICEEEE T ERTHY , HETT, B
HERZBET HAFEClE, BERLAEZ LIF D 2 & T, TORORBEMESCHERR, oY T
HE. SOEMEREZ T S D Z & 3y 0r> CUVvE T (Main et al., 2004; Moeser et al., 2007), H ##73
BUWVEEFLFRIZ, BRI Ko L, AR~ ERER & E7, BEOEKE
FICB T H2HAROE A ZH S LTV Hod Tk, BELEROBEEHRILI VLTS L
WX ET,

UL TIE, Faccinetal. (2020)OHFFEIZIHWNT, BEFLA#Z B 5 2 & (F £ 185, 21.5,

24. 5B IV AER AT 5 Z L OMREa~— v VR THRER LT, FEFICED L.
IND 2 DRI L HMAMERIIMRE ST, MTOEBNENLTN AT +—~ 2 2[R
FFRORFERAE DR RIZFG Lz LTWET, BfLAlZ2 1 A2 &, MmAET
0.70kg ML £ L7z,

HELPRO B TREARKET S22 81E, L THEETHY, HAFKOFEF T 1L F—HH
BICHM KT LTV ET, BEL L7aROBEICB O TR TEEZ EIF5 2 LT, HEEOR
Bz Rx L, BADOAZ T U 7 OMiEZI A, TROFEEZBD SEET,

HEALZIFEPEA SN TS, kL KERWHEEE T2 5 Z LT THEETY, KK
TePEFHIRAEIC L D & BB OSBRI TENMEN L, BWIGSE LT, THRIOBAEY 27
230 U E J (Madec et al.,, 1998), =D 7-®, HEFL B lin-CHERLZ OmWE T EIX, BELio X7
F =V UV ARERFMETHTEOIZETHEETHLENVZET, v v MITOWET & W o 72 BEFL
BOBTESY FF A DOERFEOBRICONTIE, RFOPIC Y4 —> o7 4=y a
HARTA LV ESRL TSN, RO URLIZT Z7EALTLEE0Y,
https://www.pic.com/resources/wean-to-finish-manual-english/

(ARFERIZOWTIEIA VX = - FroRe—lETBIEGELZEN, )

T2 A RXTA4—T 47

RO LR E OFFRR IS &, —a2iE, BEAMIC W T 3 FE OB AT S
T3, KEEOBEEHEIX, BELAEIC L > TED Y T3 (F K1), @E. PICTIE, H1 7=
A XKOEF 2 7 oA AOfAEHT, 42 Bz B2 KT 527002 EE2HERLTWET, Zh
X, BERLATHI OfEHZIT, HBSSOR R & N IR G £, Bl A R E WD T
T BEAWIOREE 7 0 77 Aoa X ME, WK 1 BEOAEFEIZLERERI 2 2 FOFs KL% 10~
15% % O £ 7,

X K1 BfEFL H s = & OBEEFLIIAE O FG BT I BE 5 2 HE LT
H1 7oA R 274X 374 R
BiEFL A fin(A) BfEfL~7.5 kg 7.5 ~ 11.5kg 11.5 ~ 22.5 kg

BIE(H) WII(H )
18 ~ 20 8 26 ~ 28 14 ~ 16 42 21 63
21~ 22 7 28~29 | 13~ 14 42 21 63
23~ 24 6 - 29~30 | 12~13 42 21 63
25 ~ 28 5 30 ~ 33 9~ 12 42 21 63

L LBERREHR I R T EOED, MEEFET SRR A, RO A T SVART =2 AR LI L > THET D,

F17 oA X ~7.5kg

64 P I (‘“‘ AHA RTA 0%, 2022 4 3 H 29 BEEROERICE SV H 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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BEFL L7213 0 OHFIRA~OFBEFEEIZIX, HELEOREN/ NS WHTETEEZRNEESEL72D
W2, B BRI & 2 o 0 BE G525 2 RN ELR F4, ZoHEO
T, BT oA XL TH 1 brH-0oax bRnETHEEWVWED &R 3,

Ho &b —IRIICER SN A IEEEDO B WRAKEIZIL, fEatET 7 b — AR A, Ao
/X— 3 — K(Whey permeate) L\ o727 7 =R H Y 7, 14% S L ITZENLL EOEWNT 7 K
— A LULRBSETCT S, 2 X MEIEWeoEIRZZ RS LET, —RIICEERT 11X, A=
AN—I—F L0, WEHIZEERDIWTEDIZHENETH, EmEedl=A \—I— MNIZh
H—T77 bR L0 2 FT, ZOMOEHEILIERAIES S, 2 A MM EICRER 2T
X, 77 h—2OREBLETHZENTEET, (B ZHWE, 7FAr—Z, VL TFA LY

.k s vEr 3y Mk, A — FEEIR L Guoetal, 2015). 7 7 b — R FUEHIIZIEE D
MET, —BINCIFERICET ALV ThD Z ENEE LTI (Bergstrom et al., 2007),

BEFLAFIR I, RECHIC KT U C— IR HUE 2 £ 5 £ 7 (Engle, 1994), EEM R KEH&EIL, 07
A RNZBIT HEEIO 20% TH Y | LIED 7 = A XZBIT 5 L0 L RamzaefhBEh S
TWIT &0 £9, — AN S 7 BIRIE, BERL ORI CLEE e X LR B D EE
ey AR D ET, LnL, BT I By o ElRAEME S Z LT, BEFLATHIETE O K
SHEAEEZHOT I ENTEET, REHEKY X7 BEDIL, &K 14%F TIIES ZEMRT
& BEBEREMIEL. 6~15%E TO L~V ThiUL, BELE FEICEREITIS A EE A, (Choet
al., 2007; Jones et al., 2010; Kim et al., 2010). 727-— T, &£ HHWEPI & LT, RBERK T 8%E AR
DR E 52722 & T, B SETENCE TENBD LI T2 L0 £9, fakiE. B
KZ3~6%DEFRT, BELITHOBETELE EIF 5 Z LN TE £ 9 (Jonesetal, 2018), 7=72L, £
B OMEIZFEEHZ Lo TRES AL 95 2 EICIEENLETY (Kim and Easter, 2001), I R 7 /LK
IR O G A &L, HOME LM T 2fFIEO O E D LD 3 (B HKRIK5T 20% . KA
5453 7.5% ).

#2772 X75~115kg

F2 7oA AT, BYOKREMELVEIMBHL, 727 b—RARERY VX7 EH L~ULinb g
VT NRER RS LET, T b—A LML, RIIIER X F 7% ETRES L, KREM LN
JTERK TRIEIR O 28% % THIMN & £ 4 (Jangetal, 2019), LV = A2 FMEWERHHSED R 7
RZ7oonR ) AVl m2%<MiH 2 LT, kA R VEOHAREEZEO LY L idk
KT ZETaRAMEMABEIRDZENTEET, XA YA 0F, BARTIIAHA RGN
PR R STV 70,

F3 71 X11.5~225kg

%3 7 oA AOREFTIL, BYORGMICEY BICEE SN, 77 M—ARRY ™7 HRZH
HALERA, ZOEESIL, B - EEHEERONEELTWET, BERLMORERIIL. 0
T A R KRELSBHEINET, O, FFHY Ao T, BB LUV a7 LTk 4
G256 Z ENEETT,

RHA RTA % 2022 43 H 29 HREEDIEARITEES W2 b DO TY, , Never Stop Improving 65
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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Z DDBEEHIE

EXT, BEAMNCRBIT AR ERELS SHH 2T, JEEIICEBOTHHENRKRE 2D b
LHZENHYET, FEMTIEICE > TUE SN BEL OBEIER, Bk - IEEHIC HHERFS LT
WS ZEIFEBALNETH, ZRNREHITHEINT L 0D ZLiTH Y A, W ONOHSET
I, BOKICKR L, Ml IR G Sh-fklz 5 x5 L, BRTECHEEERIN L&D
FERLD3H U £ (Wolter et al., 2003; Skinner et al., 2014; Lunedo et al., 2020), L72>L. BEFLIICHE S
TR, TOFEFIEEHOMKIC L EBEIE-L V) Z & iEH Y WA TLT (Whang et al, 2000;
Wolter et al., 2003; Skinner et al., 2014),

BEFLHIGIEI R D ) R0 DT I VRV v E BIF S Z LT, BREMESCEEII R A WE ST E
9 (Kendall et al., 2008; Jones et al., 2014), L72>L. HEOFEETIX, B KT, ST I %
RZIREENH D L, TORICENEMZETDLIOREFTE2TIHEVNDI ZENhoTWVET
(Nemecheck et al., 2018; Totafurno et al., 2019), Z & EBGEHOEERITICHT D & BEHLZDORIID
2, 3EMICEBNTIE, FEHOY DU LNV ETIFDZENTE, PO 7 LV ET
L Rt A NEHIT A Z LN TEET, £, 2O EITHEEORELS BIFIROZ LI
7273 F 9 (Heo et al., 2009),

EHBAT, SIDY L X T EN6.40%LL T L AR AT HOWTIE. R T S Ak
A RTBEIROMRDY ELTHED ZENRTEDZ ENDD> TWOET (Millet et al., 2018), 117
TR BB E RO T 1L, FRICERE SNV HELESIDY U LUV R C S L IE RIS T
DA NTILE THLEE L 72D 9 (Clark et al,, 2017a),

RO N T R T 7 v VD UHIE, BTECRBHICKEAREENS Y £3, B0 EE H il
FREEERELELLDOHETHMZ L TWAINIL->T, NIV T 77y VOV ERET S
ZEMRGOFRIRICREREELRIFLET, HERSID N 7T h7 720 U PO —L
BT 25OV TIE, B2 vary AL TLESN, Abd=vid, #o78h
FROIENNT S HALE N OREFDIKIER 0% J1IZBIF%R A3 % ¥ F 97(Ruth and Field, 2013), fA#EEREE N
MoT= 0 | EFROMENRH HEAITIE, AL =L ONEEICEET A0 LILER A, PIC T,
g — 3y VB OBEICB T AR OREICESX | ML MoKICHTA AL A=Y U Uk
OHESEZ T H Lk L7z (Delongetal., 2018), £7=. DWW 200 HEIEAICET AW TIL, FE
AMIDOK DT I/ WV 38 % 4 (Gongalves et al., 2015; Jayaraman et al., 2015; Clark et al., 2017b;
Kahindi et al., 2017; Cemin etal., 2018) L, Zi 537 X /BRI OHEIR AR ET HDITIEHT L Z &
NTEET, BELWOKICKT2 7T 2 BRIEROHERICHOWTIE, 7Y ar Qi REBRLTL
723V, T BICETAEMICONWTIE, B va AL CESRLTLEI N,

5.5~6.8kg, 6.8~11.5kg, 11.5~22.5kgD K IAREH DHEAATKIZK T 5T MU 7 A(Na) e FE L~

L. FIZ40.40%, 0.35%. 0.28% T (NRC, 2012; Shawk et al., 2018), 4 H OfikHIisW ik Li
LR, R - B & o o2 oM ANE - TWAH D, BEERT U AL~ EET 20
Wz BNt 2 06ERHY £4, 77 F—AJRICE > THERT M) T ALLR-EN5Z L
Do FHA, FRHZY LU RHERE LR U, E2EHEREZR L TR WEAIC
L. R+ =~ U ADK T ZEET 5720, K &R ORI 722 12 0 DG 5% /MBS
2.5 Z & H HEIETY (Gonzalez-Vega et al., 2016a,b; Merriman et al., 2017, Wu et al., 2018), H /L 7 A
LU DB LAY B EEI R TERICOWTIE, F¥ 77X —DEBRL T Z &V,

66 P I ('"‘ AHA RTA 0%, 2022 4 3 H 29 AR OFRICESWIZH 0T,
N ORI LT, PICHEHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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7V arL

B * IETK

B IEFHREEOREBEINL, EEaX MIHT L) 24—
e KIET 52 L TY,

o IKHOFEICHESE, PICOU DU KON » OAEMHRHELEEN FH Sh
FLZ

o TXNF—RVV MITET7r. VrORbBEFENRLLVERH
TOHZENTEDLH LY — L AEETT , RO URLIZT 7 AL
TL 72 &V, https://gnsplc.sharepoint.com/:f:/s/PIC-
TechnicalResources/EpjkC4XRggpGomgx KOkazwB886pStREUGVB1SwywtvjsA?e
=pI8PTd (H AFEIEXIETT)

o HORMBRICE DL, BRI A L RhHLE, A VYRAVY N UK
ORIV T 77 KT DHROFENME L 72 D /RN H VD £,

e PICOYV—RAFNEATy N7 —Ialb—TarV— &0, FlEHN
B e bR IC AL CHHMERLY BT 2720 OIK 2 BRICE 2 F L
£ D6

ATA RTA 0%, 2022 4F3 H 29 AESOFRICESWZHDOTT, ) Never Stop Improving 67
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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B « IEEfFROFRE
JEBEROEERH DO AT v I, R~v=aT7 D7 var AllE#EOFANCES X £9,

1. BERYYy  hul) —lEEDD
PICOSID U A Au TNy —idhz bn-REHRHEICBN T, BKOREE&RKET S
SID U VULV DOREETR—FLET, HEOSID Y VoA "M FAud Yy — LTk, RE
11~150kg OFPHICHEACTE £4, £/, sV YV rxza /) v 7 hrFalb—F—lk, BiE
R OERD SID U 2B & A FH e B a2 RREE OB RN DR L ET, STeoDY—
JVDZEMRIERICONWTIE, 7 a v CE2BRLTLIEEN,

2. %%ﬁ%%&z*wf—v&w%ﬁwé
THRF =L, B - BEFEEOFT—FOaRA N2 HEDLBERTHY | BEEHICHORELE
£, ﬂ"77‘4"?ANE V— i, i E RSO NE R ISR DRV & 5 O T RS & Ao
BT D700 NE LV ERDDTZODYR— M2 LEST, ZOYV—LOFEMRERICOWT
X, BZ v arBEZRRBELTIEIN,

3. ZOMT I BEEEEDD
FEFHFDO N T R T 70 YD UHIE, B TECERBHICKEREEZKFTLET, B
FEAWMEAIIEERESE L LOFETHMEZ L TWDEINNZE-T, NI T h77r UYLk
BTS2 ENEGORRICRE 2B R RIELET, K@ERSID N T Ry VYU
DOFHI Y — /BT 2 5B 72 #Ric OV ik, B2 v = /A EHILTLEEN,
k?%u:/%mi%MIﬁéﬂ&fﬁaht@% BIEY 7B RK « BB OfEHIfE S Z
L, ARt A N EMX DD %MﬁﬁﬁfﬁoL#L\@%EVNwﬁéﬁﬁékxx
L= Ok L ~UVIT N D A REMERN S W £, Mathai et al. (2016)OFAEIC L D &, K
HH 25~50kg DIRDOEIEIH D NDF L~UL A 8.3%0 5 16.6%IZHNNT 5 L. ADG ik Kb T 57-9
MR AL A= 0 UV D 66%0 5 71%IZHIN L £ 97,

vam\gﬁﬁmmﬁ%%mbv%n3V-kEinxuxﬁm\%5%@7i/@&%
Z BHALTUVE T (Figueroa et al., 2003), FfT DML Tl 25kg 705 45kg £ CTORERIFHIZIIT D
ADG F RAE D 99% F 7o 1L BR FE M D 99% % AT HIZiX, SID/SY > SID U U, #
NZEIN68%FETNL63% THDIMENHH T EMN7H-> TUWET (Gongalves et al., 2018),

AR D SID T A 2 SID U VA 100%0° 6 300%IZHISed . BE M., & FENED L.
FESR RN HEAL L £ 97 (Kwon and Stein, 2019; Kwon et al., 2019), 2 A > 0%, FUEona by
TuavLHDIBIEMCEL EENHT0, @E FrvTto ol _— A0 CILAEIZ /R Y
DHTT, 44 OREREAE ST AL T F U AT \N)/%4/n4y/ AN
H—4 LITHAG DR TEMT 5 &, a4 o 0 oL 33 E RIS RIFE 3 A i
TEHEWVWH ZENGHY £ L72 (Cemin et al., 2019), ﬁﬂ¢@aDFJ7b77/paDUVV
AR DL OB, BEI T A 2 LUV OIS 2 SN AICE P ED
F LT BA DL YL U IEgE 7 2 /Mwﬂﬁ@m%ty/a/R_ﬁﬁLfmi
7

U AT BEET T 2 BEOERICE T A HER T, AR~ = 2 TV DR ORER S FITT
HENTWET,

4. VULV EEDD
Uit BofdEhz B W T, 3 ZBHICEMZRRDTT, Vi, BREESSHKRALE, BOIXRT
IAKIZ B L 72 ) F 97 (Berndt and Kumar, 2009), 477 (4~ A STTD U > — /)L Cld, £EWFH
RV UMEBEEED, 2—P—NBEFEH L TW BB DY L AUL B At SR bR
FHIRBLEN O L, @~ a2RODHZENTEET, 7T 4~ALSTID Y YV —)b
DEEMRERICONWTIE, 273 ar DEaBRLTLIEE N,

68 P I (" AHA RTA 0%, 2022 4 3 H 29 AR OFRICESWIZH 0T,
BT OB HRIZEI L Tid, PICHHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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5. VYU A EXIV, WEIFXRTN, B, TOMORDTDOLVSAVERET D
— AN N T BV DN, SRR O T AL ERTE L E T, Vieretal.
(2019b) DHFFTIZ &L B &, 26~127kg DIKE R DIKIZISIT D ADG % Fx KALT 5 04T Ca : 7347 P Lk
H 13 1.63:1 T, kI 1000FYT/kg DT 4 Z—VB 2T 5L 1.38:1 & 720 97,

Nmumm@%gi%ﬁiéfaiy%ﬁﬂmﬁm#ézkm\ﬁﬁ@%%%ﬁfm\—%%k
o TWET, HHFOMZETIE, 74—~ A% EIFADICHERE X I LULE A
L ¥ L7z (Tuffo et al., 2019; Thompson et al., 2020), AR~ == 7 /VDRERDFIZBITHEHX I
HELHEI L, 2 BB OMERERIZE SN TVET,

Eik « BB AR ZRHT A0 ERL s SO T v I A2 T, EEIC LA T+ —<
AL DAL CC, SR 2425 2 & bRis 2 Kb T 572 DICEETY, PIC V—X
FVERER B Y — VAT 2 3R ESRIC OV TR, B2 v a v AEZSRL T &N,

T2 ARXT 4 —T 4T

T2 ART 4 —T 47 %, B - IBEMICEIT 2 BRE CHEREER L~V AT 7201
ERTRANCHN O TN D FIETT, fEORLECRLE - (RE OEEMZRBLENG, BIETIX
T2ART 4 =T A4 T XV bOTHHENHY £, Bk S5 Z & T, fk L
B0 EI2FS- L E 9 (Moore et al., 2013),

Menegat et al. (2020a) DFHEIZ L 5 &, H—HlEOALDREE 7 1 77 A TlE, BEFEEO R 2 -
72 AR T 4 =T 4072 3b L4724 RX)DFAELVEER  IBEDO/RNT 4 —~ 2 AN
AL L EMEESNTOWET, LLAans, 724 XAE4ANH 3, 3hb 2B -LEIC
I, PICHERRD U D0 L~ULZ 100%0ii 72 L CWVZBA IR, 2RO BN E, e %25
W AR (IOFOIC R E T e v o T2 LTV ET,

B - BE~EARRORESCRE FEMENE, 2RONRT 3 —< A HEL R DHEERH D 7,

FOMOEEEEL LT, HIBINASID U Py OFES, HIE S a8, HIR S0 %m1E
T AW, FETL2HIETOSID VY OFEEFE TI (Menegat et al.,, 2020b), /R DHAFEL AT LR
BEFETIE, 7oA R T4 —FT 4 T OBEMEN L DR R ATRERH Y £3,

BPEHESCRIHEN L, £ L & ORI 2B 2 #Y)e Z A L ZICH5 25720, k7 = A ZH0
DD TVDNCEHDLTWER SO TY, £ LT, SEHEGHEIX, KELZE/S LT
WRNZG 252 LR HOICEETY, MEHFOTRLF— L LR T = A X A
H, BREOEMFERFICEDOET, K1Y Y OEURREGREZED S0, PICHTIZY —LafE
% L i L 7LC(https://gnsplc.sharepoint.com/:f:/s/PIC-TechnicalResources/EpikC4XngQGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd % H ARFEIExS
5T )o

PICOT ) —ZhRPFEHNF a2 L —F —

FRx IR, WioF OIRICIZRE L £ ¥, SORRITEHET 25 4 SO EREFIL, MEthozxL ¥
— LU BIBRYEES) . MARFL OMARFORE, FHeECY, SRR OIS ZTIC L v | ik
o L F— UL b B b4 5 afReErEN B » £,

AR = R F— L UL 1% D H T LD, BRER G 1%L LT 5 & HEE S4UE T (Euken, 2012), £
BT X — L~ LOREICIE, oy hTEDONRT 4 —< 2 AR5 ENEETT, BrbE
BFFRICIEDE) N D AEESNT-AKIL, BRI BEMESCEREZFELE S, LOEILORED
EWAEBE L, SARECHARELHET L2 Lk, HEELR ExwdEd, HAEL-T
FABHEDRRIT R D720, BEILIOBENRE S M AHARIC GO TAIBI DR R 2T 5 2 LI

— R L BN HIETT, REHOPRTHEEAALNL L SR EE, ZOFBR I%IT O, %
K#EIF 05~0.8%HE(LT 5 L5 X HivE T (Tokach et al.,, 2014), PICDO I 1 U —hEFHIE I L F =2 L—
i — (https://gnsplc.sharepoint.com/:f:/s/PIC-TechnicalResources/EpjkC4XRagpGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pl8PTd x H A<
wEET) b TIEM K 23V, BBIOTRROFEiIME, RE, 77 M o s, ZRRIZHE
#é%mmgﬁ%ﬁﬁ?é X VAN RFOERBEIINF 2 L —F —%BZ LTS
l/ \

AHA KT 1, 2002 463 29 AR OERICE SO 0T, , Never Stop Improving 69
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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70 P I ( AHA RTA 0%, 2022 4 3 H 29 AR OFRICESWIZH 0T,

HOBERIZBE L TiE, PICHEHP 2 ZH < 728V, (https://www.pic.com/resources/nutrition)

g/Mcal 2.64
g/Mcal 1.95
ke 70
ke 74
ke 20
ke 67
ke 58
ke 65
k. 30

ke 114

% 0.25

I

g/Mcal 1.87
g/Mcal 1.38
g/Mcal 1.78
g/Mcal 1.31

k. 1.50

% 0.22

% 0.22

I

ppm 125

ppm 100

ppm 50

ppm 15

ppm 0.35

ppm 0.30

Akl 1kg 24 b

U 9920
U 1985

U 66

mg 4.4

mg 660

mg 44

mg 10

mg 33
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WML X 3 v e fk} 1kg 24 I

B X IV By mcg 37

1ER mcg 1325

vt F v mcg 220

FT IV mg 2.2

X IVB(EY FXv) mg 3.3
I e
NDF. /] % 11

) J — Vg % 1.9

a ARHERMAIIERERO 1 HY Y 0B ICHESWTEDY, T4 F 74 v e LTHERALCEZ S, BT &, HugRdl, B,
TGS L CGHEFE L T X v, b0 =4 F—HGIc o RER LT T 2L, PICtLHEERMBE Y — 1 % ZF
AL 7Z&E v, ROURLICT 7+ ALTL &, http://picoptimumboarfeedingtool.genusplc.com/

bRAK&GH LY Y VIERIEIX, PvErmay - KERERZX—X L LEZEETHY, FA T4 v LTIHERALIEI Y,

c ) VOB 7 4 Z—KIC L3N E#EEL CHE T, 2720, BHEEIXMEES OHERMEGEAICHREEE e d 0) 2 2
LT 7Z &, STTD P I FHERIHALE LY v AvP ZEZNY v,
dHZY v OHEAEEIX, NRC(1998, 2012)d STTD P %t U v O EFRFIHEEZ T, 74 X =€ 2IFML 72HEKAH v
ooy - KEMERHCEIT S STTDPED 95% ¢ L CTHEL T3,

e [EFARHC 7 4 Z—X¥ZH/ML R WEE, 7FH74XCa: 7+ 74 XPLHIZ1.25 2L 5,
fF P YL BFEROF )Y MESFHLSA, B MY v LEkDF P Y v LA0EIEE 80%U L LTI,

g RFOHEUEIZ, FRFERIFICERE I N TV b0 L 3Flic, BMTREMEREREZRTL CVET,

h —fRAICHEE L v IdERERNCER I N E T, LaLl, Bl v e HIBRL 25602 ) v Mo TRILE 7 2 1EHIZIR
ERTT,
iRLy b e ZFANVE—ICEY, BRI VRERIIZNZN 10~12%5 L T 15~20%K F L £ 9, HEICIEL T HITH
MTEZGEDRD L0, Ly FiB T2 BN e 2 I v RERICOVTIRE £ I VEBESAIC SHEC 23 0w,
ja YV VIRNEE, PyEray - KEMfFARHCESWTWwE S, fiEI i fklbhoika ) vRiE, 1,325mg/kg iz T LD
CLEL XD,

KA RTA 4%, 2022 43 H 29 AEREOFRICE SV - DT, ) Never Stop Improving 71
T OBHRIZBE L TiE, PICHEHP 2 ZH < 72 &8V, (https://www.pic.com/resources/nutrition)
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73N

RKEBBR BREK

K (kg)
60 ~90 90 ~XML ®

YUYV INELLe© g/Mcal 4.31 3.46 2.51

VY Y IMELLe g/Mcal 3.15 2.57 1.86
AFF=v+ 2T v )PV te 58 58 58
ALF=v i Yyrv e 65 65 66
F)T T )YV te 18 18 18
Ny yTv e 68 68 68
VA =N N R te 56 56 56

=3 AR AV I5d 101 101 102
EXFT )YV te 34 34 34
97;;”77"/+7¢D//' H 94 95 96
LY Y VIEREE, mK % 0.40 0.32 0.25
LA T N N e
STTD P : NE® g/Mcal 1.64 1.37 1.09
STTDP : STTDP : ME® g/Mcal 1.22 1.04 0.84
A% P NES g/Mcal 1.41 1.17 0.94
%P - MESS g/Mcal 1.05 0.89 0.72
M Ca S0 AT P, fE D HIPH 8 |54 1.25-1.50 1.25-1.50 1.25-1.50
FrU LN % 0.25 0.25 0.25
B % 0.25 0.25 0.25
B o A e e

En ppm 125 125 125

# ppm 100 100 100
~VH YV ppm 50 50 50

il ppm 15 15 15
avHk ppm 0.35 0.35 0.35
‘L vV ppm 0.30 0.30 0.30

Bmmessvuo o filfllke%y |

EXIVA IU/kg 9920 9920 9920
X IVD lU/kg 1985 1985 1985
vxIVE IU/kg 66 66 66
vX VK mg/kg 4.4 4.4 4.4
ay vk mg/kg 660 660 660
FAT OV mg/kg 44 44 44

72 P I ( AHA RTA 0%, 2022 4 3 H 29 BEEROERICE SV H 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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mne & 3 v

R kg 24

) I
9.9 9.9 9.9

VR7 7€V mg/kg

Ny T v mg/kg 33 33 33
E'X IV Bp mcg/kg 37 37 37
TEME mcg/kg 1325 1325 1325
vt F v mcg/kg 220 220 220
FT IV mg/kg 2.2 2.2 2.2
vy FFov mg/kg 3.3 3.3 3.3

aRATANTAVIE, BBBEDO7 2 A X7 4 =T 4 v VIC X FAIR T v 77 it D TwE S, 7 2 4 ZBRREWIILEE
AHET Y, AHERMEII B RBEZO 1 HY Y oERBICHESWTEY, HA4 FIA4 v LTHEALTLE v, TR, Hgk
Pl B, THEERICOC U CEEREE L T EI v, FEGORE T R 77 LcEbe CRET 2 BRICIE. PIC tE ORI RS
HESEAE Y — % ZHIFH C 72 3\, https://gnsplc.sharepoint.com/:f:/s/PIC-

TechnicalResources/EpjkC4XRagpGomgx KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd (HAZEIENIGTT)

b fRELH) 100kg LAKETIE. RAIKH ORI ikl 2 & 5 O & D2 8D v X5 IAEIRIIFAR 2 fli 5 C L 2R L TwE 9,
cHEGORMICHADETZSID J PV 22V F—HHOHEELZ SR I NPT, PIC ORI AREHERE Y — v 2 TFIH <

72 ¥ \>,  https://gnsplc.sharepoint.com/:f:/s/PIC-TechnicalResources/EpjkCAXRggpGomgx KOkazwB886pStREUGVB1SwywtvjsA?e=pl8PTd
(HAGEIERIE )

dRAKEA L) P VERER. FyEnay c KEHERZN—2E LEBIETH Y, HAFITAvELTIHHALEE W, fth
ICRERICHET 2HIRA R VIR Y . fRFOAKT I VBEARZHINT 200 TRIIVEEA,

eV VOEIZ7 4 2 —RICXBEDEZEBLCWE T, 270, BUHBRGEE OHERERIENICBEIEE Wz b D)2 S
LT 7ZE v, STID P IFEEERILE RHL ) ~o AvP IZHERY v,

fERY v ORESEHIZ, NRC(1998,2012)D STTD V Y {##E L Y v o ANFIHE 2 H v <, /KA F v v oy - RERfER
ICH1F 2 STTD U v OHERE(E D 86% & L THEE L TV, KREBICHIFT S STID Y Y E23ERY v O v F —H OHEAEE
% BT 25A . IR PIC HEREHEEE Y — A 2 SR Z & v,

g7+ 74X Ca: TFH 74X P oLEIZ, PICHDOHIEMEICHEIT2Y) v OfEZERKL. Vieretal., (2019¢) DIFFEAERICE DV TE
OF L7,

h>bYU oo FEEOF MY Y LERNHARGS, BTt ) v adhkoF Y)Y 208E% 80%LALE LTI W,

i R OHMEIE, SEFERRHICER IR TR o L iIlic, BMTREWERBRLRLCVWET, EXIVEMEIATL
EEENVTM) D HESEME I REROHERME L FETF . Lo L. REKD viMm OfESHEICE D bk WiEid, 60kg ¥ TOfR
FKIC XA OISR ELZ T X 5,

jRLy b s ZFRANVEXICEY BRI VEERITZZENEN 10~12%F X R 15~20%K T L 5, LHEICIH LTI SICEm
TELIGAVDH D20, ~Ly MBI Z2ERNRE X I Vv RERICOW I E £ I vEEESIC THEC X v,

k2 ) viRmElk, brvEeway - RKEHFARNCE S CTwE S, s hefbihoia ) v Bk, 1,325mg/kg Zii7z3 &
CLEL XD,

BKHA RTA 0%, 2022 43 A 29 HEFE DR RICHESNZHDTY,

Never Stop Improving 73
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition) ,
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KRR HIRK

JHH °
1HY YDA ¥ —BHRE"®
AT D R FEK
BB DK ¢ & B o
JE & D FRE K

HEF¥Y VA X—2aT7 D&

Mcal/H
Mecal/ H
Mcal/H

4.4

5.9

HEAE (AR 30~90 H H % <) ¥y Vo—2a7 -0.5
H M (AR ) ¥y )o—2a7 1.7
JE (30 Hif D F19) ¥y Y X—2a7 2.0
SID 7 3 8 I
Vv, w/h g/H 11
AFF=v+v AT )PV t 70
ALF=v i )Ty e 76
NI A SN B N te 19
NY v Yy |59 71
Avafsv )y te 58
=0 A VS L 92
LRFIV YTV te 35
Tz AT I v+TFus v YT 5 g 96
LU VIR, moKe % 0.25
STTDP : NE g/Mcal 1.84
STTDP : STTDP : MEP g/Mcal 1.36
A% P i NEM g/Mcal 1.74
AXIP 2 MEM g/Mcal 1.29
ST Ca = 43 HT Pl |54 1.50
FrU T LK % 0.24
=AY % 0.24
fish ppm 125
# ppm 100
~VHV ppm 50
| ppm 15
avk ppm 0.35
L v ppm 0.30

74I)I(“ BHA RTA 0%, 2022 43 H 29 HEFE DR RICHESNZH D TY,

HOBERIZBE L TiE, PICHEHP 2 ZH < 728V, (https://www.pic.com/resources/nutrition)
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e & 3 v im
L IvA IU/kg 9920
BN IU/kg 1985
EXIVE IU/kg 66
X I VK mg/kg 4.4
=R mg/kg 660
FATV mg/kg 44
VR7 7€V mg/kg 10
NV ST VIR mg/kg 33
v X IV By mcg/kg 37
TEWR mcg/kg 1325
[ e mcg/kg 220
FT IV mg/kg 2.2
vy FFov mg/kg 3.3

a AHERE IR REZD 1 HY ) 0BREBICESWTEY, A4 P4 v ELTHAL TS w, BFE, MRy, HH,
BTG CHEREL T Z S v, fARTO AL F—HIGICEIERBERLWET 2B, PICHLAFIv s 74— 4
VY —=nE AL E W, RO URLICT 74 A LT <L 72 & W (http://dynamicfemalefeeding.pic.com/en/ 3 H A IG), 160 1F 78 1 FE
HEDMEWEECHABEIN T2 KIE, DIz ANF—2HELE LET,

b NE lZ. ME 2> HHR{RE0.75 Z H W CHEE S L FE L7z, FRUERIOMIC XV REZE 22 &35 Y $9(0.73~0.76), 4
IRIADERIA =Ly FThhid, BHEREZ3IW T2 LE2MEFTLTLEI W,

CPICH:TIX, MIREEETE T2 DRI 90 HE £ ToMD A, F 4 ) 9—Ic X 2 & @il e X 72 /KIC it 4.9McalME/H
(3.7McalNE/H)D L R VTl 5.2 2 Z L 2L T F,

d PIC #E T3, RECEOMAREICBERZR < MIRIHOPIFEERRIC 5.9McalME/H (4.4 Mcal NE/H)D T AL ¥ — L RV OG5 ZHERE L TW»
T3, PICHIF, RT4avT 4y aviCko THIEREDELC, REEEA2ZEZ L2 HRLTVERA,

e 3 PEH LI D EHR DB, ITIRBIH D ~— 2 L~V % K 0.75Mcal ME/H (0.55Mcal NE/H) BN & € % & & #E L TL & 0
CKMETT 2 BRICi3, 4 74 = - R a—(iHYSE E MR 23 v), 3FEALUBORIKDOS  OffHEIL 200kg B A, 1T
IRBIATIEIFA 7L OhCRBFESEL &Y 7,

f¥ v Y oN—2a7 OLHfEIT, FHEKE 200kg ZIE L 72 RHREFICE DWW CHEE S LT E 3, Knauer et al., (2020) D [A[HFEE [1
H4 Y DF v V)of—2a 7 O&HE=1.35% (ME SBHE, Mcal/H)+ ({KH, kg)°5-0.1332] AfEH I TVE T,

g RANEGA LY P VERIEIZ, PYEuway c KEKEFARZR—RL LEEETHY. HAF T4 v LTITRHALEZE S W, fth
ICHRBEZRICHETIHIBAZVIRY . fRFOAKRT IV BEFECOVWTHIT 230 TR ERA,

h ) vofliz7 4 2—RICL2BEAEFBL THET, 2720, BUREIZMHEE OHERMEEMFKIC L b MGE S 2 RREM R
X BHEL I N D)EBI L TL 72 & v, STID P IIHEMEWLE AL Y . AVP IZERNY v,

i ERY v OHEREIZ. NRC(1998,2012)D STTD U v #¥iE L VY v O AWFIFHERZ v <, BEiAH + v e v 2> - KEEER
ICHF 5 STID U v DHEREED 95% & L THEE L T 7,

R OFRIC 7 4 2 =€ ZTMLACEA, THI74XCeT7F 74X pHHOHEREIZ125 L LTWwET,

k> bUTL o EFEROF MY Y LESRHEASS, BT ) T LARKOT P Y L0EAEE 80 EE LT EE W,

| K ofEiZ, FEFEETICEEINTHE DL IFIC, FMTNEMBREZELZTRLTVLET,

m~RLy b ZTFRVL—ICED, v I VEERIIZNEN 10~12%FB L P 15~20%K T L £, HEIIGL TE S ICHM
TEBRLADVH D720, XLy FeBF 3 EENA Y 2 I vRERICO VLTI e 2 I vELES I S & v,

na ) YEMER., FPvEray - KEMERICE S WTwE T, ShExnfRdoka ) v B3, 1,325mg/kg iz T LD
CLEL X I,

KIA KT A 0%, 2022 423 A 29 HEES OB RICESWTZHDTT, , Never Stop Improving 75
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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7 aP

KRR RIK

B

fhﬂﬂkﬁ@ﬁ&‘ b
REWATRA . oK P mm 0-2 0-2 0-2
HEX ¥V N—Ra T oW« units - — 2.3
HE24 O D HE{A d kg/H 2.5 2.7 2.7
1 H¥% b o NE BHE of Mcal/H 12.5 15.5 14.9
1H% Yo ME BHE' Mcal/H 16.9 20.9 20.1
ADF|98 kg/H 5.0 6.2 6.0
SD7 3/ M | ]
1HY% YoV v vBIE
(MO IR 1 D52 S 00 | 620 | 585
1H% YoV v v8HE
(LI il 3¢ 2 R DI &) g/ 590 565 -
AFF=V+ T RTA V)TV jnd 53 53 53
ALFd=v i)Y =9 64 64 64
VTN T YV |59 19 19 19
N yvv =9 64 64 64
Avafsy )Py 54 56 56 56
=3 SRR Y jnd 114 114 114
ERFIV YTV 54 40 40 40
Tz AT T+ Fury )y jng 113 113 113
LU Y VIR, BR % 0.45 0.45 0.45
i I I I N
STTD P : NE! g/Mcal 1.90 1.67 1.72
STTDP : STTDP : ME g/Mcal 1.44 1.27 1.30
A% P NEWK g/Mcal 1.73 1.52 1.56
A% P+ MEK g/Mcal 1.31 1.15 1.19
ST Ca : 4347 P! Ratio 1.5 1.5 1.5
FrY LM % 0.27 0.23 0.24
H=Aw) % 0.27 0.23 0.24
AR " I N N
dhidh PPM 125 125 125
7S PPM 100 100 100
~VHYV PPM 50 50 50
| PPM 15 15 15
avk PPM 0.35 0.35 0.35
€LV PPM 0.30 0.30 0.30

NP 1C

AHA RTA 0%, 2022 4 3 H 29 BEEROERICE SV H 0T,
BT OB HRIZEI L Tid, PICHHP 2 ZE < 72 &V, (https://www.pic.com/resources/nutrition)
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JHH ° Bifr (7328 RERE IR ¥

We & 3 v ne fAkl 1kg 24 0

BXIVA IU/kg 9920 9920 9920
BX VD IU/kg 1985 1985 1985
EXIVE IU/kg 66 66 66
vBXx I VK mg/kg 4.4 4.4 4.4
ayYyve mg/kg 660 660 660
FAT YV mg/kg 44 44 44
JR7 IV mg/kg 10 10 10
XU T VR mg/kg 33 33 33
E'X IV By mcg/kg 37 37 37
TE mcg/kg 1325 1325 1325
AT v mcg/kg 220 220 220
FT7Iv mg/kg 2.2 2.2 2.2
vy FFov mg/kg 3.3 3.3 3.3

a AHESRMHIZHREBRED 1 HY ) 0EREICESHTEY, #AFITL4 v e LTHERAL T E 3w, TR, HugeRi, HEHl,
THIE L CHEEFEL T T v,

b HifE4HF MK C B AL ZRHLIRHA TR 135kg T 35kg iR, RHIKCH NIXACHCRFAR T 180kg T 9kg R, AT MiAIAE
175kg. {AH @ X 10kg

cxFr U oN—2aT7onxiF, A4 v ORK 4,500 FEBE D IS CIVE L 72 7 — X (Huerta et al., 2021) & v . i F % ) o<
—2aT7xdeicEREINTuET, HEx v ) - FEX : ¥+ V8= 37 10 X=6.253704 +(-0.874766 x 53 MhRED ¥ +
YoX— 23 T)+(0.042414 x FIED ¥ ¥ YV ¥—2 2T 2), FFX v JAA—D[IFH : ¥ V-2 23T 1 X=6.253704 +[-
0.874766 x (HEFFD F ¥ V¥ — 23 T +4)] +[0.042414 x (S WREFD ¥ ¥ VS — 23T +4))

d HiHESet « EFERSR X, (AKX 20%. FEIK 80% & L £ 3

eNE (¥, ME 2> b¥R{FE 0.75 W CTHEE SN F L7z, BREBIOMIC X 0 (REHZET 5 2 &35 b £3(0.73~0.76),
LAYV DAL F—HREEIH I THLSEMTH Y, HREETIITIVELA,

g BAMM 21 HOGAICB T2 1HY Y OFHRTRRI ETHLSEMETH Y, HRETIIIIVETA, BHKORTE
WEREK & D 19%P e LA EL T T, BAHO R TRICH S ERERELMET 2MRL. ZERKOZDD
PICHZAF Iy 7M{EET R 7T LY =A% TR EZ 0, RO URLICT 7 AL TL &0,
http://dynamicfemalefeeding.pic.com/en/ (HA&ZEIEIGTT)

H LA 2 VERH & REBRH IO T b0 TchniE, Ao N7 3+ —~ v A2 R AMAHCE 2 L5 IKWlEICIZ 1 H
L hsiD Y Y 59.0g. BHANSIROMH S 2 BELAREORKICIZ 1 HE D SID VY v se5g faBELEL & 5,

iRKEE L) PVEREIR, PyEmay - KEMER AR LEEETH Y, HAFTA v ELTIHALLE IV, K
TH% 30% EETERC I RIALIIRE T ' L £ 3 (Gourley et al., 2020c).

JUVOEIR7 4 2=k B EEBLCVE T, 7L, BHEIIHHEE O HERMEEMFIC X v LS h 2R R
XML IN D D)ESHL TL Z X\, STID P IFEHERINLE L Y v AP IZERNY v,

kEZhY v HELE(E L. NRC(1998. 2012)0D STTDP f&# L V v o B EFAE LA WCT, 74 X —¥E2IFML ZRIA r v e =
v REMEIRHC 31 3 STIDP @ 90% & L THEE L TWwWE 4,

| BAMDERNC 7 4 2 —E¥2BMLBWIES, 774X CalTFHFI74Xp Dt 1.25 #H#EREE LTwES,

mF VL EFREOF ) Y AMERTHLRGES, ELF Y LB T ) T LDEEGE 80%L EE LT EE W,

n X oEEIX, FARERTICEAEINTVL 23D LRI, BT REBEREELTLTVET,

oLy b TFRANVE—ITIY, VX IVEERIZIZFNETN 10~12%F5 X N 15~20%K T L £, LEICIGL T ST
TERBABDH B0, Ly MBI EANARE & I v EERICOWTIIE £ T vEEESHIC THE L Z X,
pal)vEaEhaRI, FyEoay - REMERICHE S TWE T, @S hfRhoRa ) vEIX, 1,325mg/kg i T L5
LEL i), 2l vid, hosre liRL <. X9 & SAFFIAEREVTT, Z Ot Ico W I ERAAEICEIT 2
EWABR SN TWET,

ARAA RTA 0%, 2022 4F 3 A 29 HERSOEHRIZESW 2L DT, , Never Stop Improving 77
BT OB HRIZEI L Tid, PICHHP 2 2 < 72 &V, (https://www.pic.com/resources/nutrition)
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7 arQ

RERBER LK

RE (kg)
Bt~ 7.5 7.5 ~11.5
R D T F L F — L _L(NRC 2012 DFRNER OfEICE D)
NEP© kcal/kg 2513 2513
ME kcal/kg 3395 3395
soyIoE
DIV % 1.46 1.42
AFAZV+ TV ARTAV YTV j5d 58 58
ALF=v )TV te 65 65
A A S 4 e 20 19
Ny YTv te 67 67
Avafsry:)dve j5d 55 55
oAy vy Tv te 100 100
EXFI YV j5d 32 32
T2 AT IV b )T Ty )YV te 92 92
= I R
%) Pre % 0.45 0.40
STTD P8 % 0.50 0.45
ST Ca8 % 0.65 0.65
FrYoLh % 0.40 0.35
T % 0.35-0.40 0.32
AR TR ]
iy PPM 130 130
B« PPM 130 130
~VH Y PPM 50 50
! PPM 18 18
avk PPM 0.65 0.65
€l v PPM 0.30 0.30
AL £ 3 SR Ikgb
X IVA IU/kg 5000 5000
BX3IvD IU/kg 1600 1600
vXIVE IU/kg 50 50
v XZ I VK mg/kg 3.0 3.0
a)vr mg/kg - -
FAT TV mg/kg 50 50
VRZ7 eV mg/kg 8.0 8.0
Ny b T VB mg/kg 28 28
B X IV By mcg/kg 38 38

78 P I ( AHA RTA 0%, 2022 4 3 H 29 BEEROERICE SV H 0T,
O SO OBEMICEI L T, PICHHP 2 T < 72 &, (https://www.pic.com/resources/nutrition)
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R E (kg)

HH DA BEFL~7.5 7.5~11.5
Z DR R
Kt e % 20 28
SIDY ¥V icP, IKP % 6.4 6.4
HILEDRE WX vy ] % 5~ 10 3~5
HALF D E o ERIAKAEY) % 15.0 7.5

a AR IR RBHED 1 HY ) oENBICESWTHEY, HAFIAVELTHERALTL ZXw, BTE, Mgk, .
FIGICIG U CHEEMAE L TS0y,

bIANF—L_NEHL ETHLIRECTH . TGRSO RIICIE U CHEBT 2 X8EBH D £5,

c¢NE 1&, ME 2 L5550 0.74 # O CHEE S N E Lz, FRMHBIC X 0 REDELT 2 2 285 0 £97(0.73~0.76),

d BEFLBR I B 1 2R @ SID U ¥ v 23 PIC tL o #ESR{E % i 72 L T 2854, 5.5~11.5kg DIRICEIF 2 RESID U Vv L~
AT 1.35%TF,

e ARIhDIMIE R v X2 B2 2% K& LET, 2%LL EIMiER v X2 EREENRTHBEA, SIDA Vvefs v Y YV
0.60 £ L ¥,

fAV.Y YIiZFE Y v, STTD V v IR L&y v

g ANy Ll ) voltHiEE, fEPIC O REEREENT VL BRSEICOAFEEINENE TT,

hFr Voo FEEOF Y Y LEXARHZGE, HF ) Y2l koF )T 20EE% 80%LAEE LT ZEI 0,

iR oIz, FEFERTICAEEINTH 3D LRI, FITREMBERERELRLTVET,

JBEFLA B 11.5kg 7213 42 HilE comAIMIRGS L £ 9, HESE T D 2 SO I EM L * VI T o b 3, 7.5kg
KTl 3,000PPM, 17.5~11.5kg T 2,000PPM i, HEEMCOWCIiE, FEDOHGNICHE > TL 2 & 0w,

kY VBALS Y LOFEENRHEEEZZEIE L., -804 BEBIIEKK CRGREEZREST 2720, BT 38k0%
A 200 ppm & L FE L7z,

| SERHFR L R A DBHFR I N TR VA, BEANT7 3 —< v X2 WS 2 -0 IR 8 O 13 250ppm & L F
o AT 2TV ZAE L T3, MRMRERICHER T 2#Iic o> T, FEOHFNICHE > TS v,

mXLy b - TFINVX—1CED, X IVEERRIZNETN 10~12%B L P 15~20%E T L3, LBEISL TE S IR
MTEZGEEBH B0, Ly FCBFIHEL 2 I vRERICOWTIRE & 3 vELESHIC THIEK 2 X0,

nlkg Y oay vEFRIZAFH 1,325mg 223X 51 LEL & 9,

0TV —Y Y LEL XA TOEEIPONA~NNVRATHEIEZBEELTCVET, N ~AZRRRTHNITKEHAESL GED
HISAHE T3 (7.5~11.5kg T 30%).

p Millet et al. (2018) DFERICE IV T W E T,

q Pz, SR E A, B, k), BERALPE G A K TR

r i d — M 7 EE LR O BOKIEIR IR FRE © 3, £ oftho miEE R RAKEIFE (L P =2, TER v =R W v E
vy, WPk, v b TR vE) I, RF R R CHRE o —EIcE Xz nlRE T T,
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REFKE BB L BFRIETK

A= (kg)

SIDT I /B

59~
82

82~

T bSIIE
H ATl AR AT
104~ Hif +
77 P NI Y
A
<21H >21H

Y v : NED g/Mcal | 5.27 | 4.73 | 4.15  3.62 | 3.18 2.88  4.03  3.90
Yy : MEb g/Mcal | 3.90 | 3.47 | 3.03 | 2.62 @ 2.29 | 2.08 | 2.92 | 2.82
RAFF=v

n xSy H 58 58 58 58 58 58 58 58
ALA=v i YYy H 65 65 65 65 65 66 68 68
PR T )P vC |5 19 18 18 18 18 18 20 20
NY YTy H 68 68 68 68 68 68 68 68
Avedvy:i )Py H 55 56 56 56 56 56 56 56
oAy )Yy H 100 101 101 | 101 | 101 | 102 | 100 100
ERFVV YT H 32 34 34 34 34 34 33 33
Tz NVNT 7=V

IPNSREANY K 92 94 94 94 95 96 94 95
L-) ¥ ViR, RoAkef 0.45 | 0.40 @ 0.35  0.28 | 0.25  0.45 | 0.45
mAfE SIDY Vv - 6.4
CPs9

/Ml CPh % 13

47 - . ! 1 1 [ |
STTD P : NEW g/Mcal = 1.80 @ 1.62  1.43  1.25 | 1.10  0.99 1.19 | 1.15
STTD P : MEV] g/Mcal | 1.32 | 1.20 | 1.07 | 0.95 | 0.84 | 0.77 | 0.92 | 0.89
AP : NEWIX g/Mcal | 1.54 | 139 | 1.23 | 1.07 @ 0.94  0.85  1.13  1.09
HEHP : MEWK g/Mcal | 1.14 | 1.03 | 0.92  0.82 | 0.72 | 0.66 0.88  0.85
FbFYyLm % 0.28 | 0.25  0.25  0.25  0.25 | 0.25  0.25 | 0.25
(47 % 0.32  0.25  0.25  0.25 0.25  0.25  0.25  0.25
B e e O
T PPM 130 | 111 | 98 78 65 65 98 98
o PPM 130 | 111 | 98 78 65 65 98 98
2 PPM 50 43 38 30 25 25 38 38
$ie PPM 18 15 14 11 9 9 14 14
awH PPM 0.65 | 0.55 | 0.49  0.39  0.33 | 0.33 | 0.49 0.49
E PPM 0.30 | 0.30 | 0.30 | 0.30 | 0.25 | 0.25 | 0.25 & 0.25
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A= (kg)

Z 7 bR
AACHE AT

HSime 2 3 NP fil R kg2 b
vxIvA IU/kg 5000 4250 3750 | 3000 | 2500 | 2500 3750 3750
vx3Iv D IU/kg 1600 1360 | 1200 | 960 800 800 1200 1200
vx IV E 1U/kg 51 44 37 31 26 26 37 37
vx3IvK mg/kg 3.1 2.6 2.4 1.8 1.5 | 1.5 2.4 2.4
FAT OV mg/kg 51 44 37 31 26 26 37 37
VR7 7V mg/kg 8 7 7 4 4 4 7 7
Ny b TV mg/kg 28 24 22 18 14 14 22 22
v X3 VBi mcg/kg 38 33 29 22 20 20 29 29
ayva mg/kg --- --- --- --- --- --- --- ---

AABUS I RBEROIHY ) OB ICESHTEY, HAFFA v LTHEAL TS E S v, TR, Mgk, #ilil
AHBICIG U CGHEFIE L T 23w,

b)Yy DHEBREO BT EOFMICOZ E LT, PIC2021 KFE~=aT7 Dk 2 v ay CRIELEI WV, EGoRT
WKEDLETRT =V 22 HRABICT2L5%SID YV Yyt hu ) —lERET 5RICIE, PICSID VY v
Aoy —nbxa) Iy =i ZHHLZET 0, XOURLIZT 72 AL TLEI N,
https://gnsplc.sharepoint.com/:f:/s/PIC-
TechnicalResources/EpjkC4XRqgpGomgx_KOkazwB886pStREUGVB1SwywtvisA?e=pI8PTd (AAZIEHIETT)

CEGORIICEDE T 7+ —< v 22 RAKBAFECZ2L5sD VIV Iy 77 v 0 DYy HZPGET 2BICIE. BEFLIK
EMEBH Y 777yt VO viiza, Iy =2 TFHCEE W, ROURLICT 72 AL TLZE 0,
https://www.asi.k-state.edu/research-and-extension/swine/calculators.html (A#zEgEx G < ¥)

diEfZzsipe A >y 2 VY VHIIEREANT7 - v RICEPE L KITLE T, v A vV LB EDBEICE TS H Y

Tr7rv. NV v, 4AvaL v RS AR, PIC2021%E~=aT D7 v a v17% TS < 77X v (Cemin et
al,, 2019),

el KEGHL-Y Y VIEREIX, PvEnay - KEREARZX—X L LZEETHY, HA T4 Vv LCITHERALESW

A ~ A2 DIR(11~23kg) THNIE, KEMOEEEZ30%E T LTS Z LA TT,

g Z Dffi Millet et al. (2018) DFEFRICIE DTV THIE L T E T,

hZ b & DHEREfHIZSoto et al. (2019b) D DFFFEICHE S WCTEH Y T, TRTOT I/ BASETICHG S hTwiboL

RELET,

i) vOfliE7 4 2—RICX2MEHEZEBL T T, 72720, BRI E RS EEMRKRIC X 0 BEE X =Rl
MR X2 I N D) RS L T Z &, STTD P I3EHERME NI Y v, Av.P IXHR Y v,

PV v OHESHEE BT 23 o X F LCld, PIC2021 KB~ =T A0k 7 ay DR TSIV, MBicED
BT = AeRFEERKBICHIEST 27200) v i 2AAF—E2EET 283, STTD U v & HRh) v D54 F
YAy =T ) IANY =R AT v, RO URLICT 72 AL TLEE W,
https://gnsplc.sharepoint.com/:f:/s/PIC-
TechnicalResources/EpjkC4XRqgpGomgx_KOkazwB886pStREUGVB1SwywtvjsA?e=pI8PTd (A4t T)

kNRC(1998, 2012)® STTD U v{f#k e V v O£ EHHAEELHWC, FvEray - KMfARNCEs ) 2 STTD V) v o
86% & LTHRY v OB ELHEE L THET,

| 7774 XCa:7F7A4AXPHIZPICH DY VIREOHEIEEA ZRE L. Vieretal, (2019¢)ICHEIERTE L T L /2,

mF> YL FEROF Y Y LMEXRHEEGS, BT P T LAHRDOF Y T LD 80%LLEE LT T,

n RPOHEIT, FRERFOGHERELEEE T, MERBERIMMHI N2 b0 LTwE T,

0115-23kg I T, KEA7 4+ —v VY AREDO =D OEROH%FHT 254, 250 PPM <3, /7 2 #lld PR % HE
LTwES, RERERCHAT2MconTid, FEOHFICH > T EE v,
pRLY P s ZFAANVA LY U X I VEERIZTZNENI0~12%E X T15~20%K T L 3, BEISLCTEHIC
BMTEZEHEVRH 2720, XLy PCBFIRHEL X I VRERCO W TIIE & I vEEESRHIC THK 2 v,
ql1~23kgDRDIG A, 2V v EFEIIFRFERNC &b TEE,325mg/kg &7z L I LEL £ 9,
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ARt OrA VY DU L ANVEHT B Y P R T, NY U A Y af vy DR
(Cemin et al., 2019)

fARlfFou 4 v/ v

125.0 135.0 145.0 155.0 165.0 175.0 185.0 195.0 205.0

FITrT PV 18.0 18.2 18.5 18.7 19.0 19.2 19.4 19.7 19.9
Ny v 68.0 68.4 69.7 71.1 72.4 73.8 75.1 76.5 77.8

Avaq4vv 56.0 56.0 56.0 56.0 56.2 57.2 58.2 59.3 60.3
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BBk IR SR S T2 PIC DK DHSEE

PIC fHDRE I XL OV ERIZ 1T A HELEE I, HulsRr A o 1L
éi SEREFEREE, BGO=—X%, AEICET DRk &
e CIRERREECT

FERR72 51 TITERIT 2 PIC A DK OAGERIZ B 2 15 # T
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