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Analysis of Amino Acid Composition in Infant Formula
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Abstract: The composition and content of amino acids in infant formula sold in China were investigated in comparison
with human milk at different lactation stages. An amino acid analyzer was used to detect the contents of free and hydrolyzed
amino acids in commercial infant formula, and total amino acid content and the proportion of individual amino acids were
calculated. The results showed that free amino acids were detected in some of the 12 samples, while hydrolyzed amino acids
were detected in all these samples. The average concentration of most amino acids was close to that of human milk at 1 to
60 d of lactation, and higher than that of human milk at 61 to 180 d. The average ratio of essential to total amino acids was
46.43%, which was close to that of human milk. The proportions of methionine and tryptophan to total amino acids were
higher than those of human milk, the proportions of arginine and cystine to total amino acids were lower than those of human
milk, and the proportion of other amino acids to total amino acids was close to that of human milk. This study reveals the
difference in amino acid content between commercial infant formula and human milk.

Keywords: infant; milk powder; human milk; amino acid

DOI:10.7506/rykxyjs1671-5187-20230331-014

g 3T TS252.51 SCHERFRERS: A EHS: 1671-5187 (2023) 03-0001-06
E[B S

BIRER, /NG, e, & BT IR P EFERR AL AT (], FLALERE S HOR, 2023, 46(3): 1-6. DOI:10.7506/
rykxyjs1671-5187-20230331-014. http://www.dairyst.net.cn

LI Linyao, CHU Xiaojun, HUA Jiacai, et al. Analysis of amino acid composition in infant formula[J]. Journal of Dairy
Science and Technology, 2023, 46(3): 1-6. (in Chinese with English abstract) DOI:10.7506/rykxyjs1671-5187-20230331-014.

http://www.dairyst.net.cn

Adrare ™A FE S RAEKREEILE, AESET R Wi, FEEATMAER. OAR. MRS ma
S RETE SR B T . EERAERVAEKKE B CREERMEREAR SE&mTRES, MEES
hRBEAEE EEMEN. ERRSNAEEAAREES M5B AR RN R ZR) & M8,
Wehs H i 2023-03-31
FEEWH: PUNHTRFEIE (202203A11)

H—EHEr: ZHEE (1990—)  (ORCID: 0009-0003-1208-7684) , %, LTFEJ, #it:, FEMNFEILBRHARLETFL.
E-mail: lilinyao @beingmate.com




XAERNBFSE

Journal of Dairy Science and Technology

2023, Vol.46 No.3 2

PprEmR A AR KB HOH A LR R T
BEFL B LEC 77 FUB 3 I BOR S At R 78
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FTASHE, A J772:2 18 GB 5009.124—2016 (24
HxbrifE BdhEIERE) . BRI IR
NS R IR T TR MUK R R LR T IR A

FLIEE A 5 & A 2 BT acobs S M ST 1 FL
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pAsp+pAla
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LS 1 5B R M= 9 100 (2
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K prpfn KA IR T EIKE/ (mg/100 mL)
Pane N EIR A EIRE/ (mg/100 mL) ; pp KRR TE
AR/ (mg/100 mL) ; py 27 2 R 5 fH ik
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2 ZR55H

2.1 BLEC T Fokn i e E R b

TiE B8 R SR A F8 A B S TR AR T AR E
BRI BN R IR T HERIATHL, SRR
HER. ER. REER. 2%%. HAR. WA
B BEEERS i S AR BRTE 12 4 i1 &5 22 ) LIC 77 o
VR, AR, B4R #REAR. 22K, X
WA, BAR. 2R, NER. BEAK. HAR
10 Fhiz 25 E AR TE T o i LS T Ak P A R,
H R BRI R . 12 3 B 2 LIC 7 7ok 1 2 Ui
2R R R R T 4ME N 6.76 mg/100 mL, oK
1.32~24.30 mg/100 mL.

#1  BILERFIBRTHEEEERAR (n=12)

Table1 Composition of free amino acids in infant formula (n = 12)
mg/100 mL
AR JR Y JR IR T A
ity ND ND
AR 0~2.70 0.4440.86
AR 0~1.35 0.11£0.39
TSR 0~4.05 0.65+1.32
AR 0~9.45 1.31+2.85
RNER 0~1.35 0.11£0.39
LAY 0~1235 0.3240.58
HER ND ND
B ND ND
REE ND ND
27K ND ND
B 0~2.62 1.3140.78
Ham® ND ND
AR 0~1.35 0.22+0.51
it A R 0~13.20 2.1845.08
AR 0~1.35 0.11£0.39
Jiti 2 R ND ND
IR ND ND
SO AR 1.32~24.30 6.76+7.33
VE: ND. R

WEDTREERY, HERETFYERESNER
2, ~N1.31 mg/100 mL, FLARAS H 37 55 00 75 B L FR A2 4

A
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MNERTTEAD B — R IR . HADK H 0 S EL HE
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)L IE hE A KB AR, WHAAE A
RENBEMWR, MEARMLL, WS SR TER DL M
S A 1 52 AR R, DRI R DA T b R L AR
ALK RE MG T IO A 1 EE B T A
To BEFLEHFE MR AR, U R R R T =K
JE % BF 55 B A 5 4N B AU ORI K S R R
. AR R, BT I S A R PR R
#5963 mg/100 mL, & FFL i 25 B AL IR T IR 2
37 mg/100 mL. HBEHEWMAIAREL, TS0 55 = 50
0 5 B IR BT T B, i R R R RR I R IR IR
At T B LIS LA R T R R R R v
WERAR, RFREAAKF, HAiwFamE" iR, H
AT B LG J5 7B 1R Ui 25 2 B TR T VA 5 X BEFL /K P 1
20%~50%. BLAL, BEFLH I B SRR T R IR R
BRI, WEKZEL 148 mg/100 mL"", ) LEC Ty 76
4 AR R IR B T REAL K. B LBC 7 FUR A BE
FLZ AN AR I ZE 5, ATRE S B 7 A IR )L
FHZEREARA . 02030 RN AL B 1 22 5 o
22 BLECTT Fk K R E R RR b

VN R P R LY oAl ks A S DT TINE A )
LR B I TR AR 1 7 UK MR RN SRR, RO )
i R T AR R AL (RAEE AN A . HR2TT
A, 12 iR LB 7 FUM IR 18 MoK AR R, &
K R R R T R B P 3 2 1 450.63 mg/100 mL, i [H
41 323.81~1 780.65 mg/100 mL.

K TR IERR A, R T I B R R
FW, N148.08 mg/100 mL. =& IKS 5L 441
T2, BFEAMRACHIRPT. IR A AR B SR WAl
W ok, SRR TE NG S 238 B AR VLA 3 -3
Fif/ 2 11 BB 5 1 R R A etk g e A

KRR TR R, REIRE P E RS
MR, 426192 mg/100 mL. A% ERTEHIA ) LA 2
HEAEH, AR AR R EMZ S, 2 EE R Rk
PR, PR A ) 240 L P A R AN B 15 PR AT AR,

IK AR 5 IR R 8 SRR I T VR P P 3 U

IR I 52 R BRI, 7K A PR 28 T e 2 3
B R R R AR O SR R o 7R e 75 R R TR P
SR I DRI T P A A, I R A 2R H A A 75 7250
SEI s 5B AR 2 R A - IO 20 R 2 i 0 2 AR B 58 A il
R, XA AR BUM R R SR R

F2 BULEFSIBPARREERAR (n=12)
Table 2  Composition of hydrolyzed amino acids in infant formula (n = 12)

mg/100 mL
AR R R P S o B ST
PNy 68.64~88.44 78.28 +6.04
WA TR 77.87~101.25 84.32+6.96
AR 33.00~52.65 40.26+5.08
AR 73.53~97.20 81.3547.38
AR 132.87~191.70 148.08+15.74
ENGEN 48.98~70.20 56.32+5.39
AR 106.76~149.85 116.74+11.23
AR 28.89~39.15 32.2942.88
R 31.40~47.25 36.34+4.51
KA 115.55~153.90 127.514+10.17
Y 65.31~85.05 72.3345.50
BRER 232.20~321.30 261.92+25.38
HAmR 23.86~32.40 27.83+2.98
AR 47.73~71.55 58.0446.44
%2R 47.73~68.85 55.8746.70
R 37.68~54.00 4324+4.61
ANl 95.04~128.25 108.0949.70
22 18.84~29.70 21.834+2.86
S K iR R 1323.81~1 780.65 1450.63+121.99

23 BURCTT FUR AREFL A A S ST L AT

BHR3TT D, 12 4 & 2 )LAC 77 30k I B o 2
R Sk S E N1 457.39 mg/100 mL, 5 3L N
2 U L)L S 5 S0k 2 5 R e 1N I 9T 4 R
IERAMAIE S E N100~120 mg/g (HEFH
1350~1 620 mg/100 mL) . #51~60 dE}F.A11~180d
REFLE IR T IR PP I 30, (HIZE R T-61~180 db}
FLE B = IR 3

AN [ i 3 B L A 21 R I R P A IR AR AL
1~60 dBEFLFA1~ 180 dREFL I 2 Bl T B ik 2 P 341 =
T61~180 dBRFFL-FIME . W &2 LA 7 Lk &=
BRI E SR LT X EL, R R IR I R K
JEFME 1 ~60 dBFFLFIIE AL~ 180 dBEFL P34 {E B2
I, mT61~180 dRFILFIM . &R 4% T & kb
AN RN BILVEK K GGG 2L A+
RS R R €8 B TR 1Y) o 2 AR P82 P M0 v T % WA L B LK
F, BRI P YME N REAL2~3 £5, BRI
BT IE N BRI L ~2 . JRE R 05T vk 13
W= T REFLKE, SSarwar™ i i —s, CLALE
W AN EBE AR T N I 7R R R R R IR
TR AR, RBEFLEIRM LA, i
T FUM SR B LI 2R R R R R . R
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T8 () R B R B S E M 5 61~ 180 dBFFLSEIME R, 6T
1~60 dEFFLFHMEM1~180 dEFFLFHME. Hafks 5
HAM MR ABiEERESERE R, ENEN L
TERS BRI R IETIREMEF o FEAG H R 22 %)) J LI 3 A2
KRB, PRV R SR8 A Re i e HLAR 1
R, TEEUE AR AN TEY . R R R R T
AT H WAL RE AL KT, PR BR A (e LA 41 i 4201k
AR BEALAE 380 i BRA BE 5 )5 5 R B SR

£3 USRI BERERAR

Table 3  Amino acid composition in infant formula and human milk
mg/100 mL
iz ABER

o o S ypey B PAEGRD)
Pkl 7% 456 68.01 68.64~8844  T88E6.04

g 8547 5163 7597 TIS~10395 84764744

&4 2150 1453 19.13 BO0~5400 40374538
RAAR 80.69 46,56 7082 BH~0125 82004809
Bl 160.67 96,66 142,16 13287~20115 1493941786
KRER 6112 3643 53.98 B98~T155 56435571
Hiam 10485 66.72 9383 108.02~15120 1170741144

Gl 4047 2469 33591 2W89~3015 32094288

50 2957 1734 U3R JL40~4105 36344451
RAAR 146,00 8551 12851 11555~153.90  12751£10.17
2] 7884 401 68.77 6531~8505  T3E550
N 25349 17463 23069 23220~30265 2632342580

EEL Q014 010 3634 B86~3240 2784298

S 6259 36.94 5.7 413~T290 58262666

Bam 64.36 39.56 5119 4173~7188 580421058

Rl 7150 3136 61.63 1768~35535 43354491

s 1314 89.08 11905 05.04~12825  108.09£9.70

A 3160 2476 296 1884~2070 21832286

BEER 1 570,86 952.06 136088 I3513~18M495 145730412554

DREER 65825 41449 57554 626.75~85590  676.93462.94
FUFEER 88292 57038 792,55 T0838~949.05 7804746338
UFRERBRER 454 4176 Q0 4556~4742 4643205
IEREREIFEER 075 073 073 084~090 0872002
ABEA S EORMLHD 53.50~6290 58554289

BLLICJ7 FUA b 75 G IR o A B R i AP
YIMEN46.43%, BRI AT AR 0 R R R 5
. 12 i) LEC 7 Ak & T R R o S R
(R > HoN45.56% ~47.42%, KT WHORFAOE bR
HE (36%) P9, EEAFRMAN ERETIREAR. A
JRAEA B FR o, 06 55 S0 AL R RN 3F 00 75 SR R 75 () I A7
1EH LGB &2, X FETEREIAE T A fe & B4 B 5 22
MR B, B )LEC T FR R BE L b TR R 5 AR L 75
AR I HAE 43 A1 7£0.7~0.9,

GB 107652021 i 52 L 3 22 ) LIS 5 £ v L35
EASEARN=60%. SRIACOBSHA 1 H &2 )L
Beoh AR LS R A S EARE, 1 OEnAEEA S
HEAFEKTS54% LB ECRI0% T 5, Fidi KT

54% BV FEA B SZARMERIERD o Hd 1 R s I FLIE
B E ARG N53.50%, 18T54%, MRS ER TS
VUT I 55 B Gy PR A FLIS B L R R B . &
BT ARG T A B YL ', EAEH
TREFL.

HRAT AN, AR L REFL I % 2R IR o5 B Z L R
7 LG A5 AR R R o K T R LG 7 FLR P & AR
BB 5 R B FERR I LRI BEFL AT S b, LB T ARy
Hh R SRR IR o e R R ) LB = T RERL, RS ER
B RR S = SR 1 LI T R 7L, AR 5
RIAEM ML G R R AL . ELTFHERERS, 22 RS
MR s, “PEMEN1023%, HER 5 SEE
BRI LA IS, P31 2.22% . fEAE L BRI T, &
IR 5 B E R L B, SPIMEN18.06%, BREIR i
BREERBIRAR, FIIMEN1.50%. X5
(AR 9T 45 R AR — 2

®4 BILERGABEI D REER G BRERLA

Table4  Proportions of individual amino acids to total amino acids in

infant formula and human milk

%
B3, AR
RERLed g L g g e
aEm 496 458 5.00 479~5.76 5384029
HEm 547 54 5.58 5.64~593 582£0.11
i 137 1.53 141 2.35~2.99 276%0.19
REAR 5.14 489 520 5.03~593 5634025
HER 1023 10.15 1045 952~11.14 10234042
KNER 3.89 383 397 3.67~4.14 387+0.16
WA 6.67 7.01 6.89 7.65~8.38 8.03£0.23
HER 2.58 2.59 2.64 2.12~250 2204013
ik 1.88 1.82 1.79 2.14~296 2494023
RAER 9.29 898 944 8.50~9.42 87620.30
2R 502 462 505 471~527 4974017
BER 16.14 18.34 1695 16.64~19.01  18.06+0.71
WER 2.68 232 267 1.77~231 1.91£0.19
HaM 3.98 388 405 340~423 3.99+0.26
FeEm 410 416 420 3.57~5.56 3.9940.74
FEA 455 3.92 453 2.78~345 29740.19
i R 835 9.36 8.75 6.78~17.84 7424031
AR 201 2.60 218 137~1.69 1.50+0.13

24 LI FR o R IR R

MR E 72 P RN, B IR I & A
LA & B BRI R =2 —. EEREFRMER
— PN AR B SR ERN AR S’ 555
R 0 N 4% TR ) A AN R AT EL PRI, R
EARGAMANLREER, FHLFRERN S
CERELBID A A B A 5 110 A K T P B8 o 11 DR f
BERIRE ), A ARG HARERRED, Kl
BLEL T FUR 06 7 R R R 5 GB 10765—20210,
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WHOP | [EHPrf fiEdZE i< (Codex Alimentarius
Commission, CAC) PE3 22 ) LR 77 £ 1) 06 75 2 ik
RE BT, X AR AR kAT 4 BT

FHFRSA A, WHORICACHE b % 7R 2 BR HE 15 18 5
GB 10765—20217, H&HEZILE 7K AN AR S &
FIWHO. CACHEFEE LT, LGB 10765—2021HE#1H
o NMEBABYHERERE, HrXNARHTH
FUB A B, 5053 R TR 2R 72 JH U 24 T 2 R A g 1) 1
TNEHACHERE IR . (H T S A e Ak B PR R AR 5 B
RN R R =, 2 51 R N 2 R AR T g,
AR BT 51— R AR AR, LR A
R TR IR & B AT A R4 . LTS 7 AR I 2R
AR S EHGB 10765—2021. WHO. CACHE#{E &,
Hik%| 7 GB 10765—202 147 12~3 5, ME3I~4%
Fris vl LA, 2 LEC 7 FUA 10 B 2R T S IR P A AR
T2 o e B R R 1) LA s T RE LK, 2L 7 AR AE
RIEREC T Bk, #iELABREARSE, 1S
B, HAh R & B MGB 10765—2021,
WHO. CACHEFF (R .

#5 LA FIGB 10765—2021, WHO, CACH:#
BLE A &P L EEERAERER

Table 5  Essential amino acid composition patterns in infant formula
and infant formula foods recommended by GB 10765-2021,
WHO and CAC

mg/g prot
R GB 10765—2021""  WHO™ CAC™ P *L*%Ef”ﬁ =y
HER 40 44 43 50~63 55.8+3.3
AR 50 55 50 57~65 602426
HAR 10 16 14 25~34 288423
Ream 48 55 51 53~64 584+34
AR 86 96 94 100~126 106.2£7.0
KHER 29 4 45 37~45 403426
AR 56 69 63 79~95 833+4.1
Uikl 19 21 3 21~27 232419
[EER1 18 17 18 20~32 259431
3 3 ®

RAERMAESE)LNEFRTFRETMR, B
BC 7 Ak R SRR Y T B, A A 22 4 1) 5 b i
3K, DABRFFLH SRR N 2H RN 7 B Bk, [ & B
LB FEF R, REHLEH M. AP EERS EEE
WHAW (1~180d) MEK Rk, TEWFL AT IR
o im, MG 2 FRES. &2 LE T 5L
R S SR B AL T X LL A B, BT R
B B LG 7 FLA O 4 s 2 R T B VR FE P M
51~60 dBFAFHMEEEE, T 61~180 dREFL-T-3MHE,

KU T H 661 ~180 dify 22 )L, H A i 4528 JLBC )5 7L
Ty F R HR > B IR S KT W e ABF LSRR, X
T0~6 AutE)Lfr %) LR T7 FLk OB Bk 23 7T LS
AUAEARAL,  DUBE RS HE st A2 2L T2 L IR (1 3 45 5 77
iR FRAEER (NEER. OAR. KRR,
PERIRSE) & BBt N5 BRSPS i .
bb, O B B LA BB, XA R IXCA R
WS B FL P E IR AL AN & EREAT SE i b, IRIE
SRS HHE P AT 1) Y B A b R R A O R T FLR
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