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Table 1 National standard test method
o) 57 B il I ik A B % A Lk
BT GB 10765-2010 / [15]
K GB 5009.3-2016 % — % 10 [16]
B 15 GB 5009.6-2016 % — % 10 [17]
Ea Rk GB 5009.5-2016 % — % 10 [18]
VA .VE GB 5009.82-2016 % — % 10 [19]
VD GB 5009.82-2016 % v ik 15 [19]
vC GB 5413.18-2010 10 [20]
VB, GB 5009.84-2016 % — i 10 [21]
VB, GB 5009.85-2016 % — % 10 [22]
VB GB 5009.154-2016 % — % 15 [23]
VB, (£ % %) GB 5009.259-2016 10 [24]
VB, (*t82) GB 5009.211-2014 5 [25]
VB, GB 5413.14-2010 10 [26]
9B B GB 5009.89-2016 % =% 10 [27]
R GB 5009.210-2016 % =% 5 (28]
DHA GB 5009.168-2016 % =% 10 [29]
45 GB 5009.92-2016 % — i 10 [30]
% GB 5009.90-2016 % — i 10 [31]
4 GB 5009.14-2017 % —:% 10 [32]
4 47 GB 5009.91-2017 % — i 10 [33]
B 3 GB 5009.33-2016 % =% 10 [34]
FwEAEE B GB 5009.22-2016 % v 3% 20 [35]
i GB 5009.12-2017 % — % 20 [36]
) GB 5009.16-2014 % — % 10 [37]
4 GB 5009.15-2014 % — % 20 (38]
WITRHE GB 4789.4-2016 / [39]
XAFH GB 4789.3-2016 / [40]
EEE GB 4789.2-2016 / [41]
2 HER54HH 22 HBEMEWK
21 EEFERZEHRESKNIRE Jon 3 3 56 v Y R RN B AR FE AR DL R 3 Rk

A 1 AGH I A SRAT R, B Al bR R AR T 45
(4 SEBRAGINEL , O 1 SR AN S A A 7 i AR B2
JE A LR iz iy SR R e R R A AR

SR [ AR fﬁ@ﬁ@m%%%%%
FEKb B SR R AT AR A, A PRI
%%mﬁﬁﬂ@%%ﬁﬁﬂ%ﬂm,$ﬁ%ﬁ%
UESE T X —

4, TEIRE (372)°C, AHX MR BE (75+5) %) 5544 T,
FE b B BCE AR ARTE 5 AR 6 A H B A AR R
W, AR R4 PR R AR E . FE AL DHA & R R
JE AR bR K A S e E B T RoE IR
05 B AR /NI BE RS AR A5 TR AR, R
FEPR R FFRRE .
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Table 2 Specific nutrient label values and actual values

& A SR

M5 B E R

B C 5

TR E AT b ¥ B R A7 A AR A0 4 L0 A ) MO A O A)
(o2 kJ =1272 1564 1678 1681 1671
fig By wgRE/100 kJ 0.032~0.80 0.04 0.101 0.089 0.102

a ¢/100 kJ =0.352 0.44 0.47 0.47 0.49
I ¢/100 kJ =4.24 5.30 5.19 522 5.17
Ko % <6.0 / 1.68 1.32 1.51

VA wgRE/100 kJ 14.0~43.0 17.50 36.41 35.16 42.49
VD pg/100 kJ 0.25~0.75 0.27 0.41 0.38 0.55
VE mg/100 kJ 0.088~1.20 0.11 0.60 0.57 0.80
VBI wg/100 kJ =125 15.60 48.69 47.06 56.31
VB2 g/100 kJ =13.0 16.20 49.88 48.60 62.24
VB6 g/100 kJ =8.40 10.50 36.05 34.68 51.65

VBI2 ne/100 kJ =0.02 0.02 0.11 0.15 0.13
JA R neg/100 kJ =83.70 104.60 147.62 169.42 306.76
VB9 wg/100 kJ =1.20 1.50 5.23 5.42 5.26
2R g/100 kJ =50.40 63.00 189.99 146.34 151.89

v mg/100 kJ =1.40 1.70 9.48 9.80 8.53
VB7 ne/100 kJ =0.17 0.21 0.91 0.90 0.89
5 mg/100 kJ =18.24 19.80 28.49 27.50 28.31
B3 mg/100 kJ 0.26~0.50 0.35 0.41 0.39 0.38
£ mg/100 kJ 0.20~0.46 0.29 0.35 0.37 0.40
ap mg/100 kJ 13.04~66.0 16.30 20.32 20.58 21.13
4 mg/100 kJ 0.048~24.0 0.80 0.60 0.50 0.50
i mg/100 kJ 8.40~30.0 10.50 12.75 12.43 11.79
x3 HRREERER
Table 3 Sample sensory indicators
e 5%, B 1)/ ) 5 BERMER ag VD I BEFRMER
0 A LaRFM, Ak, MK 5 A L 7, B AR, BK
B La g4, Aok, MK B La R4, Lok, MK
C KEFERFH, Lok, BK C KEERF W, AR, K
1 A La kRt , Rtk HK 6 A LG Rt Aok, v AR
B La XA, KAk, MK B LA RFY, BHEAAK, 7 A
C EmE T, Lok, Bk C K E AW, Bk, 7 RoAE
3 A La g4, Aok, MK
B La k5t , £otok, K
C K e T, LAk, Wk

Py e e T BB A (S ) 2 — o B ARG
S [ A7 T 5 A B, 23 3 B FR A (LR, eI
R R, BRAILE SR K A S L P S B m]
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Table 4 Experimental results of physical and chemical indexes of samples

R R o S p wEER ## db 0 1 3 5 6

iR kJ =1272 A 1678 1672 1 666 1668 1669
B 1 681 1678 1660 1 666 1674
C 1671 1677 1657 1663 1672

Fam ¢/100 kJ =0.352 A 0.47 0.45 0.47 0.44 0.48

B 0.47 0.43 0.45 0.45 0.46

C 0.49 0.48 0.47 0.45 0.47
fig W pwgRE/100 kJ 0.032~0.8 A 0.101 0.093 0.084 0.080 0.080
B 0.089 0.076 0.072 0.070 0.069
C 0.102 0.097 0.072 0.070 0.072

BRIKAL B g/100 kJ =424 A 5.19 5.22 5.23 5.27 5.27
B 5.22 5.22 5.31 5.28 5.27

C 5.17 5.22 5.26 5.29 5.28

K5 %o <6.0 A 1.68 1.86 1.65 1.42 1.43

B 1.32 1.92 1.79 1.47 1.46

C 1.51 1.94 1.72 1.36 1.38

T 2% TR 35 O TR)— R B 3 U & 19 - 448, T
x5 EFEZ(DHA)MEREER
Table 5 Nutrients (DHA) accelerated experimental results
ERFE AR LN AF R H 5o 0 1 3 5 6

DHA mg/100 kJ =0.26 A 1.16 1.15 1.15 1.14 1.15

B 1.16 1.16 1.17 1.16 1.16

C 1.22 1.21 1.22 1.22 1.21

23 EAMHEER

FEf T VA VD FI VE 75 5 48 46 78 ik i 56
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Table 6 Experimental results of nutrients (liposoluble vitamins) in samples

B I F A AR 4z mERR # 5 0 1 3 5 6
VA wgRE/100 kJ 14.0~43.0 A 36.41 31.39 20.95 20.80 17.50
B 35.16 27.93 25.54 24.40 20.30
C 42.49 30.11 27.40 23.60 21.80
VD wg/100 kJ 0.25~0.75 A 0.41 0.38 0.37 0.38 0.37
B 0.38 0.39 0.37 0.42 0.39
C 0.55 0.52 0.55 0.51 0.52
VE mg/100 kJ 0.088~1.20 A 0.60 0.59 0.55 0.52 0.57
B 0.57 0.52 0.49 0.55 0.56
C 0.83 0.86 0.75 0.78 0.79

24 KBAMYEER

IKEEYE AL R o VC VB, ANz B8R 7 fin s Fe e
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Table 7 Experimental results of water soluble vitamins in samples

EARE A 4 B R A 0 1 3 5 6
VB, weg/100 kJ =125 A 48.69 43.82 39.67 38.25 36.42
B 47.06 44.40 40.08 36.65 34.54
C 56.31 58.24 50.69 44.52 40.22
VB, wg/100 kJ =13.0 A 49.88 52.36 44.03 48.68 48.33
B 48.60 51.21 44.10 44.78 45.62
C 62.24 63.93 62.49 56.28 61.59
VB, ne/100 kJ =8.40 A 36.05 35.23 35.53 35.07 35.46
B 34.68 35.29 37.29 31.51 35.86
C 51.65 52.23 53.95 48.11 51.62
VB, /100 kJ =0.02 A 0.11 0.12 0.11 0.13 0.12
B 0.15 0.14 0.12 0.16 0.15
C 0.13 0.13 0.13 0.07 0.12
IR B /100 kJ =83.70 A 147.62 148.59 153.84 141.91 145.60
B 169.42 170.65 162.29 157.90 150.50
C 306.76 399.68 307.72 285.15 277.20
VB, ne/100 kJ =1.20 A 5.23 5.89 7.01 5.59 5.72
B 5.42 6.70 7.13 9.39 6.98
C 5.26 6.13 7.29 4.02 3.82
2R /100 kJ =50.40 A 189.99 160.58 146.85 137.94 129.65
B 146.34 164.3 133.13 112.06 105.52
C 151.89 165.60 149.06 118.10 108.60
Ve mg/100 kJ =140 A 9.48 8.79 7.18 6.34 5.58
B 9.80 9.05 7.49 6.38 5.65
C 8.53 7.12 6.2 5.46 476
VB, ne/100 kJ =0.17 A 0.91 1.08 0.89 1.09 1.07
B 0.90 1.13 0.90 1.12 1.11
C 0.89 1.12 0.92 1.07 1.08
26 &k BT

Zatefte Ml G # R B D ITIRE K
T AR ARG Y, R I BRI A7 19 2 4 L
BRI S TE R A, RERE ORI B4 LE
FEKM A SZ B 1755, HUF 9 4R35 KA (19 dh

Bt I R fih B R S TS e R IR
— P E R B BV ANERAE N B SR bn o RE A s
WAFE 6 A A P, IR K R B AR 2 R A
i
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Table 8 Experimental results of minerals in samples
ERE AT g AFREER A 0 1 3 5 6
45 mg/100 kJ =18.24 A 28.49 28.65 29.05 26.68 28.52
B 27.15 26.55 27.65 27.01 27.22
C 28.31 28.77 29.15 33.25 28.65
%k mg/100 k] 0.26~0.50 A 0.41 0.42 0.43 0.45 0.42
B 0.39 0.38 0.42 0.40 0.44
C 0.38 0.42 0.40 0.47 0.45
% mg/100 kJ 0.20~0.46 A 0.35 0.41 0.39 0.42 0.39
B 0.37 0.40 0.37 0.42 0.38
C 0.40 0.41 0.39 0.43 0.42
4 mg/100kJ  13.04~66.0 A 20.32 21.62 17.59 21.38 21.62
B 20.58 20.32 20.72 21.61 20.52
C 21.13 21.35 21.00 22.31 21.35
i mg/100 k] 0.048~24.0 A 0.60 0.77 0.39 0.34 0.36
B 0.50 0.44 0.36 0.35 0.34
C 0.50 0.46 0.37 0.34 0.35
iz mg/100 kJ 8.40~30.0 A 12.75 12.55 12.42 10.79 12.25
B 12.43 12.20 11.81 10.32 12.35
C 11.79 11.95 12.43 10.70 11.55
x99 ZEERKEER
Table 9 Experimental results of safety indicators
G A 3R AT 45 # 5 0 1 3 5 6
A 2 mg/kg A 12 12 12 12 12
B 11 11 11 11 11
C 12 12 12 12 12
FEEE B, pgkg A <0.12 <0.12 <0.12 <0.12 <0.12
B <0.12 <0.12 <0.12 <0.12 <0.12
(o <0.12 <0.12 <0.12 <0.12 <0.12
45 mg/kg A <0.02 0.025 <0.02 <0.02 <0.02
B <0.02 <0.02 <0.02 0.021 0.025
C <0.02 <0.02 <0.02 <0.02 <0.02
% mg/kg A <0.01 <0.01 <0.01 <0.01 <0.01
B <0.01 <0.01 <0.01 <0.01 <0.01
C <0.01 <0.01 <0.01 <0.01 <0.01
45 mg/kg A <0.001 0.0015 <0.001 <0.001 <0.001
B <0.001 <0.001 <0.001 <0.001 <0.001
C <0.001 <0.001 <0.001 <0.001 <0.001
TITRE 125g A A A A A A
B At At R At A
PN R CFU/g A <10 <10 <10 <10 <10
B <10 <10 <10 <10 <10
C <10 <10 <10 <10 <10
B % B4 CFU/g A <10 <10 30 <10 <10
B <10 30 40 <10 <10
C <10 <10 <10 <10 <10
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Studies on the Stability of Nutrients in Nutritional Rice Noodles for Infants

Zhang Rongbin', Dai Zhiyong?, Li Mengyi’, Chen Zhengui’, Ren Guopu'
(“School of Food Science and Engineering, Central South University of Forestry and Technology, Changsha 410004
’Engnice Holding Group Co., Ltd., Changsha 410000)
Abstract Through the research on the stability of infant nutritional rice noodles, it provides reference for the prediction
and determination of the shelf life of infant nutritional rice noodles, product storage, and the improvement of product
formula and processing technology. According to the chemodynamic principle, the samples were stored at the temperature

(37£2) C and humidity

trient indicators were tested to investigate the stability of nutrients in nutritional rice noodles for infants. The results

(75+5) % for 6 months to accelerate the rate of nutrient decay and deterioration, and the nu-
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showed that the stability of VA, VC, VB, and pantothenic acid in vitamins was poor, with an average attenuation rate
of 47.60%, 42.59%, 26.70% and 28.30%, VD, VE, VB,, VBs, VB;, VBy, VB,, and niacin were stable. The stability
of sodium in mineral nutrition was poor, with a maximum attenuation of 40.00%, while calcium, iron, zinc, potassium
and phosphorus remain stable without significant changes. Although some nutrients showed a decay trend in the accelerat-
ed test, they were all within the qualified range. Some indicators can be adjusted in the later formulation design.

Keywords nutritional rice noodles for infants; nutrient index; vitamin; accelerated test; stability



