- N 2026 47 A
AR ﬁ:ﬁ:ﬁ?‘i'—ﬁ#& Ha1HE 138

DOI:10.12161/j.issn.1005-6521.2026.13.016

AR KM AT 5 (8 T O Ak B B2 A

BEW, DM, OERE, FRE,KEE, e
(THR &WES S TR, 72 4R)1 750021)

127 —

B E ARAGREEGEIRNL, BETEMAR LA TR D PR ZAF 0T @A E RE RS
B R M AR IR AT R R AT R i Y 5 R B R AL vk R A R R R R e S, R AR A F X
25 4 Plackett-Burman X34 VA & Box-Behnken "1 5 @1 3X 36 - R Be 5 R4, R AW MR R RERIME A 30%, L
FRIFF I A RN F 1.8% SN RmE 3.7% IABHRERIME 04% KREZHRME 4.0% . H R
Re¥e A mE 2.0%(A@mH R E 100 g3 ). EZBG FAEwEMIT T L@ A EF oA 96.0820.52 4 % 44 F A
(9.710.63)x10° ng/100 g & ¥ B A& H (2.43+0.33)x10° ng/100 g, /=5 TG K54 & #(6.39+0.84)¢/100 g, H#
% XA A 17 CFU/100 mL, X BT A4 i, 3 454 GB 4789.3—2015( & &b % 4 B A7 12 ) . GB 4789.3—2025
(i B Fink RS AEH TR KB BATH)ER,

KB AT AL A B R A

Formula Optimization and Quality Analysis of Goji Berry Instant Noodles
XU Shengyun, MA Ru, LIU Yinglong, NIU Xinyi, ZHANG Haojun, FAN Yanli*

(School of Food Science and Engineering, Ningxia University, Yinchuan 750021, Ningxia, China)
Abstract: To improve the nutritional value of instant noodles and broaden the application of goji berry fruit pu-
ree from Ningxia in convenience foods, this study investigated the effects of goji berry fruit puree on the tex-
tural properties of non-fried instant noodles and determined the optimal addition level by measuring noodle
breakage rate, sensory scores, and texture profile analysis parameters. Formula optimization was conducted us-
ing single-factor experiments combined with Plackett-Burman design and Box-Behnken response surface meth-
odology. The results showed that the optimal addition level of goji berry fruit puree was 30%. The remaining
auxiliary ingredients were as follows: sodium chloride 1.8%, wheat gluten 3.7%, compound phosphates
0.4%, tapioca starch 4.0%, and sodium alginate-agarose 2.0% (based on 100 g of flour). Under this formula-
tion, the sensory score of non-fried goji berry instant noodles was 96.08+0.52, the crude polysaccharide con-
tent was (9.7120.63)x10° /100 g, and the total flavonoid content was (2.43+0.33)x10% g/100 g. The mois-
ture content of the dried product was (6.39+0.84) ¢/100 g. The total plate count was 17 CFU/100 mL, and
Escherichia coli was not detected. All indicators met the requirements of GB 4789.3—2016 National Food
Safety Standard Instant Noodles and GB 4789.3—2025 National Food Safety Standard Food Microbiology Test
Coliform Count.
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Table 1 Sensory evaluation criteria for non-fried goji berry

instant noodles
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Table 4 Effect of goji berry fruit puree addition on the breakage

rate and sensory score of noodle strands
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Table 6 Regression analysis of Plackett-Burman experiment

P37 SR AmE ¥EF o F{E P BEN
s 130233 5 26047 16.86 0.0018

X, sy 481.33 1 481.33 31.17 0.0014  **
Tt
X, Bk 70533 1 705.33 45.67 0.0005
It
X, KEJERS  16.33 1 1633  1.06 03434
I
X, B AW 96.33 1 96.33 624 0.0467 *
LRI
X5 WP 3 1 3 01942 0.6748
HEHE N
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B 1395 11
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Table 7 Design and results of response surface test

JEvas A B C B
1 1 0 88.70+2.11
2 -1 0 -1 77.80+2.59
3 -1 0 1 84.85+2.19
4 0 -1 -1 91.7621.70
5 -1 1 0 85.48+2.36
6 -1 -1 0 84.19+2.35
7 0 -1 1 88.11x1.59
8 1 -1 0 89.79+2.17
9 1 0 -1 90.90+1.99
10 0 0 0 94.06+2.64
11 0 0 0 95.20+2.80
12 0 0 0 93.98+2.05
13 0 0 0 97.12+1.93
14 0 1 -1 83.64+2.04
15 0 0 0 95.98+1.57
16 1 1 0 91.11+1.57
17 0 1 1 89.29+1.83

FFH Design-Expert 13.0 Z4EX} 36 7 %0HE 2847
N T3 B, 75 B8R IE 43 (V) 1 23R 22 50 ] I 485 0 5
2 :Y=95.27+3.52xA-0.541 2xB+0.856 2xC+0.007 5xAB-
2.31XAC+2.33XBC-5.13%XA2-2.49xB>-4.57x (2,
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Table 8 ANOVA for regression coefficients of model ﬂ%
=
KW PR BmE By P Pl WM @
HiRS 3994 9 4438 1318  0.0013 }f&
A 9926 1 9926 2949 0001  ** Z%
B 2.34 1 2.34 0.6962 0.4316 s
c 5.87 1 5.87 1.74 02284 s
AB  0.0002 1 0.0002 0.0001 0.9937 .
AC 21.39 1 21.39 635  0.0398 * 1.5 1.6 1.7 118 1I.9 2I.O
BC 2162 1 2162 642 00390 A SRR %
A* 110.87 1 110.87 3293  0.0007  ** B3 SLmRmENESRRERMEN T EERXIERIEY
B 26.19 1 26.19 778 0.0269 * RAEERE TSR
2 88.09 1 88.09 26.17  0.001 4 ok Fig.3 Effect of the interaction between the addition amounts of
TR 2357 7 337 sodium chloride and compound phosphate on the sensory score of
SR 16.51 3 55 312 0.150 4 non-fried goji berry instant noodles
aiRE 7.06 4 1.76

BiRZE 42296 16
R?=0.944 3,R?,,=0.872 7

T+ FTR AL i 35 (P<0.05) 5+ R /RS b # (P<0.01) .

t % 8 Al %N, M ARSI P=0.001 3, 4% 58.3% , 25 4DLI5
P=0.150 4, R & 2, F B1Z 0105 J7 F2 A 2 A~ [ 05 IX 5
B LA 15 0 B e, T A 2 A A X 56 2 4 7 43 A R
T . R?=0.944 3, id B A0 AN SE A =22 ) HL A =
HIFE DG o AR F (B AT %0, & R RS2 i 3R T KE M e 7
i TR E VE 43 10 2 U R S AR AN N i (A >E A
BERRER IR (C) > ok s (B) .

242 SHEXEETE M EAERH
R T RS AR B (B 1 5 2R, AR R 1Ay A Y 245

JRE TIPSy

S B 2 55 4 DR 25 0 O 7 T A T BAL ST =
O R OR3P T T 95 &
220050 T P 6 B V434 U 271, 5 2 0 =
K] 22 30 A U6 (1 B M %

SIEELE TN CE WEET EXoE s Ao ®

3.0 35 4.0 4.5
B Aok s ek /%

5‘; B4 BEHRMENESHBREARMENZEERX R ER

% R EEEE TSR0

Fig.4 Effect of the interaction between the addition amounts of
vital wheat gluten and compound phosphate on the sensory score

of non-fried goji berry instant noodles

SRR AC 22 HAE % o [] Ek DA M) 197 1 A % i
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SEWEEIULRE BC 28 HAE R Aea o [R] i DA 0 1T %) 55 /=
SR R T LU YRR V0 A T 6 3 PRl PN A7 AR AL
Ho X572 0 Pras AR .
243  IAERCT KRS

PR ) 7 T Y 28 [ D 76 300 ) s A B )
Sy EACEN TN 1.837% AWk N 3.669% & A
BERR ER TSN 0.397 6% A B TE K U i1t 4.0% | 1
TR NG HE AN I 2.0% o AR H 3 560 #8181 2 0 52 B
FRVENTAT R A BRI, R4 1E S5 S 80k SR R i
1.8% A WE M TR N+ 3.7% B A BEFRER WS & 0.4% .
R ZEVE RIS N AR 4.0% | 16 5 S B B OB S A 2.0% .
TE B AR D b A T R T I e, A5 2R E I R
96.08+0.52, It il /B (%) 5 i T i ot R4 JB& TR0 S
(B 5 TR A F4 K 15 22 <5% , 32 WA 1238 10 A 780 LA 5
BRI HAE  CAE I T 2047,
2.5 i DBATE bR

FES MG T 2450 T IR A v KE AR AL 5 T 2K
Ja B EARE 35 Ot RIS A D6 2K
U536 T 5 RS rf JCHE O s S A Il RS
MR A€ O ARG 28 oA s vtk vh o RS 7K
i (6.39£0.84) /100 g, fFf GB 17400—2015( &
i L 4 E AR UE T 1) LR [/NF (14+1) /100 gl
B 7K M 17 CFU/100 mL, KIGATE AR 1, 554
GB 4789.3—2025¢ & i & 2 E ZhnifE B i Yr2e ke
55 KA BETEO I ZR (B S 4<50 CFU/100 mL,
KIWHHFFHI<100 CFU/g) .
2.6 EFRFEIRIRRI

AW Eh A AT T 58 TR (%) REL 2 00 AR R B 5 B AN 9
JIi7R o

£9 FEREHRAEANESENAEHSE

Table 9 Crude polysaccharide and total flavone contents in non-

fried goji berry instant noodles

rg/100 g
LIEZ S
(9.71+0.63)x10° (2.4320.33)x103

2 9 AT, AR MRS 7 T A AR B TS 3R
A3, ML 2B IR B R 5 49 1) R (9.71+0.63) X106
(2.43+0.33)x10° ng/100 g,

3 Hik

AHIFSE 38 28 SR R AE 5 S AT SRR AN
BN 30%. [A) A O B AR R | Plackett-Burman i
B 7 T R 56 i S e A G O o AR B i
1.8% A WMy BN R 3.7% 2 A B R ER IS i 0.4% .
AR BETEM NN 4.0% 1 35 68 B i 0 S i 2.0%
TE R AR 25 40T, R T KR AR AT 8 TR T 4 R
96.08+0.52 Ml £ M 1% 1 47 (9.71+0.63) X106 pg/100 g

SR £ ol (2.43+0.33) X10° /100 g0 45 b, ASHF
FEAAARAL T A Tt M AT 75 1o 6 AV TG [] e
BT PR SR R o e X TR 0 5 T Sk AR A TR
Ty i R A R L
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