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Formula Design and Technology of Infant Formula Milk

HU Hang-yu',YU Jing-hua"* ,LIU Miao' ,KANG Hong-yan’, WANG Miao-shu’

(1.Tianjin University of Science and Technology , Tianjin 300457 , China;
2.Hebei New Hope Tianxiang Dairy Company , Baoding 071000, China)

Abstract ; Based on the requirements of GB10765-2010 for infant food and the sensory evaluation standard, the formula of

infant formula milk was designed. Compared to the commercially available infant formula milk powder ( Wyeth SMA GOLD

paragraph 1 and NestleNAN.H.A.1) , our formula milk state was pretty stable,and the color of milky white was more popular.By

measuring the kinetic instability (TSI value ) and the size of the fat globules, it was found that the product had the best fat

stability under the preheating at 50 °C and the homogenization pressure of 25 MPa.A dynamic curve of the shelf life was fitted

between different storage temperatures and TSI values,and the shelf life of the product at 4 °C was 53 days by calculating the

acceleration ratio.
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Table 1  Vitamin loss rate in the heat treatment( % )

| R i H R
iR A 3.57 YR 1.82
#HFE B, 5.56 iR 6.42
Y% B, 23.53 Z IR 0.35
#giAEC 14.03 #4fe:EK B, 3.85
Yirt % B 6.72 #eHEFE D, 28

TR 1.89 HAEEE 13.04

il[NLCA 333 HHERK, 471

RS 7.41 B-HE N&E 6.67

1.2.2  #fixe 240 LB 77 W b &8 1 B FAS (R A 2 i 2 v
PRSI i FE T A BRI B iR e S 1415

1.6 /100 mL; A [RIFFSSAIIh AL R YRl E W 2.
K2 N[RIFPAR i B E T

TEHM

FEREERG K (37 °C) A7 o, RISy B 23.31 ¢
Wy, FHIRK B AL 2 150 mL, %) 3 FhAE & BE4T7 BE L 9%
LR 10 £ R BE TN ST IR 3 ERE
PEABR HEXT AR G 24T BB Y T T o S B VF
k.
124 #oeBy LRy miasvim B R T2 S8 2
JLEC T WA 7= T 20 A A oAt i — i 8 R % b —
Fedt (KA BARLLHH) >TAX>H R >UHT X §
(135 C,10 ) >k H > H EE B RBANE,
BRVEZE N BEIOR L RIS T 121 °C 15 min @75
FEKE G FUEEE B A RN 50 Y545 5 H
/D BRI, S EORHR A T BRI LT B R R R AT
TIARAL IR, SR J5 UE A8 7 AR A8 A 7 24 Jo A1 K PR
TEVR)E (50~60 °C) FlJE /7 (25~30 MPa) = [a] %
BN ARG BE DL 4, BLAR A 7= T 20 A] 1.2.2,

4 BBUR SRR R A
Table 4 Homogeneous pressure and

preheat temperature conditions

Table 2 Gradient range of different types of vegetable oil I S THE(C) J% 7 (MPa)
i H LI HE2 4453 RE 1 50 25
EAH(g) 47 10.9 47 RERH 2 55 25
SR (g) 43 49 124 i 3 60 25
M (g) 12.4 5.6 43 t i 4 50 30
- , i 5 55 30

(WPC 8200) | FUHE & 45 20k 24 % FI AL 45 07 90 i

Ffil 6 60 30

Sl oK i g, Horp WPC 8200 XAk 40 C 45
FAKA 20 min, $% 2 LA 5 W 5 AR OORE B AR
ali v 7K RN 25 AR 0 9l A5 IRURHI & 39 50, X AL ah BEAT
AN 5T, 4R )5 64T UHT KPR HIEe

455 E A AN LBE T7 W5 bt 5 R E SR
VRO (3 3) , XA R i 97 S 2EA T B VY o

®3OEHEIME

Table 3  Sensory evaluation table
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1.2.3  PEAAE S i 22 4 JLIBE J7 W ks i 11 ks
S X e i I TR A B A i R T i DL g T R
BLBCTT Wik - R e % LR 1 BERIAE L 90 RE
BT Bedb A7 BOE i B LB . B A SE S A A 150 mL
BT MEE VR R [R] PR P e T 0k (R
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FERE 5.5 h N E s fhia#, TSI S5k #fax
PR AHSE, TSI (E /)N, R Rl Ea s , TSI E R, 4
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#1333, HU 1.0 mL #f 5 FH 75 18 KO BE 5 75 B 10
T, R 1.0 mL B B JS AR S P A 1~2 7
10% SDS % #i 1 2.0 mL 35 mmol/L EDTA %W ( #¥
PR 25 RS SR, I B 1 2R 11 RS SRR A% X i s R0k A2
M E 0 T4 TR A7 BRI AT £5 R &, 22 AR R0 A 5 i
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1.3 ﬁﬁﬂ‘fi Table 6 Infant formula nutritional content of the table
A5 53 B 5 4L PR Turbiscan Lab 4> BB E 43 HiH Ly 5 100 mL W5k

M) TLAb EXPERT %44 3% £ %0 4E 31 JH Turbiscan ol kJ 3414

Easysoft A A TR T, R Origin 8.0 AT E R =05 g 1.60

LA Fnl 1 o 1y . 4.45

2 HER55H IR g 0.56

21 B4h)LE A PHIBL A a— TV RRR mg 55.00
BRI RE T HA N SE AT ENE N EPA mg 5.60

1.6 g/100 mL A, 75434 15.8 4%, & FHIE X 1.4 DHA mg 3.80

F11.5 g/100 mL (14 13.6 F11 14.0 43, A5 4 70 %S 0 B b WK E Y g 7.40

NGB A5 R 15.6 43w TG 2 MAE 3 W det = A U 274.00

14.0 i1 13.4 43, N0 s 224 ) L A8 5 B e fE: 4R D 1U 49.70

R, B S B 2 S BCE TP AT a2 . B4 LD G R E 1U 1.98

TrEEe Ay WLER 5, B IR R I 6, A EFE K1 ng 6.60

#HE#E Bl ne 110.00

#5  BJLBCTWIRC I (LA 1000 L @5icit)

Table 5 Infant formula(in 1000 L milk meter) iiii Eﬁ :ti ]7634:;)0(?
f&fﬁ ’”’;7;”% Y% B12 g 033
# o
FLIEE 16 (WPC 8200) 102 kg gzdiﬁzc mf 1:'1500
Tk 9.4 kg MA{ He ](; “
IS 24.8 kg ng }
S 60.0 kg MR mg 0.85
Sk 8.6 kg ZiR mg 0.43
DHA #ii# 0.38 kg 5 mg 30.50
il T2 0L ¥ i o mg 22.50
“diH: % D3 B mg 3.90
dl-o-FER A B W B mg 0.33
FE Py H 25T kst mg 0.39
R R i ne 3.90
ZLES i g 28.00
LRI 0.15 kg " e 6.50
ks i mg 16.30
L-HudR i i gh - g 45.60
iﬁl@fhﬁfﬁ = mg 25.10
D—Zﬁ%? fiff e 0.85
D-17 R4 JiEL mg 7.20
Bema s [N mg 2.80
S R R mg 3.50
o 22 RANTEBH LK BHHBEE
W = 5% P 1 SR it AR IR 25 257 e A
Ak g, IR Z LAR | BE2 LIS T5 Wk A6 05 7 bk
AL FIVEITHE 77 T W 5 0 DA 38 73k M e 5 L 365 o
TR P 4% 17 kg {BFEB IR A Ty T R B4R 22, W S o8 (o IR i PE e
TR EF 2= FLIREAG T ; 72 S e B 1 B2 LW J7 0583 19
TR BEE PR B, HBGE , Hm R szl e e
WL FRAT BL AT I V2 7 P RIS 5 (RDIR S 5 5 A 1 4 2 L
Ak IRN4E B Ee AR LE, A LB Ty 09 11 gk L s
AR FH AR IRV | BB 7 5 AR B 1 AT L )
AT YRR ELAE (7 Iy TRTRE A A 2 7L 1
f}gﬁ‘ﬁﬁ 6, P SR A R ELEERE SR, AT

I LB TT Wy A IS DA B RS SE DT T
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Fig.1 Sensory evaluation results radar chart
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Fig4 Fat globules particle size distribution
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Fig.5 Kinetic curves of storage temperature
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Fig.2  Chromatography of tea sample spiked
with 10 carbamate pesticides(0.5 mg/kg)
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