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Process optimization and quality analysis of | pomoea batatas-Morus alba
flavored yogurt

TIAN Chun-Mei’, WANG Yan-Ling

(College of Health, Chongging Industry and Trade Polytechnic, Fuling 408000, China)

ABSTRACT: Objective To investigate the optimal processing parameters for Ipomoea batatas-Morus alba
flavored yogurt, analyze its quality, and develop a yogurt with a unique flavor and excellent quality. Methods First,
the process conditions—including the ratio of Ipomoea batatas powder to Morus alba juice, sugar addition, and
fermentation time—were optimized through single-factor and response surface experiments, using viscosity,
water-holding capacity, whey separation rate, acidity and sensory evaluation as indicators Subsequently, under the
optimized process conditions, the quality of the yogurt was analyzed based on indicators such as protein, fat, non-fat
milk solids, acidity, lactic acid bacteria count and mold count. Results The optimal process parameters for |pomoea
batatas-Morus alba yogurt were determined as follows: A |pomoea batatas powder to Morus alba juice ratio (m:m) of

3:5, a sucrose addition of 6% and a fermentation time of 5.0 h. Under these conditions, the sensory score of the resulting
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yogurt was 87.04 points, which was very close to the theoretically predicted value of 87.32 points. Analysis of the

quality indicators of this yogurt revealed the following: Protein content of 3.4 g/100 g, fat content of 2.7 g/100 g, non-fat
milk solids of 9.1 g/100 g, acidity of 65.5°T, lactic acid bacteria count of 1.9x10® CFU/g, mold count<1.0 CFU/g, and

no pathogenic bacteria were detected. The quality meets all the requirements specified in GB 19302—2025 National

food safety standard for fermented milk. Conclusion

This study optimize a composite-flavored yogurt that

combines the aromas of sweet potato and fruit, providing feasible process parameters and data support for the

industrial production of multi-flavored fermented milk. It holds significant importance for the deep processing of

specialty fruit and vegetable raw materials and the expansion of the industrial chain.

KEY WORDS: Ipomoea batatas; Morus alba; flavored yogurt; process optimization; response surface; quality

analysis
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Table 1 Table of resnonse surface test factor level
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Table 2 Table of sensory evaluation criteria for | pomoea batatas-Morus alba yogurt
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Table 3 Effects of | pomoea batatas powder to Morus alba juice ratio on yogurt quality

SR (mm) FhIZ/(Pa + 5) K I1/% FLIEHT /% FREE/T JRE VAT 14y
0:4 21.72+1.65" 48.60+1.01° 31.25+1.33° 67.24+0.31° 65.03£0.17°

1:4 20.14+2.24° 51.15+1.03¢ 30.56£2.05" 66.19+1.08° 74.36+0.20¢

2:4 23.99+2.35° 58.16+1.31° 26.12+0.46" 65.04+0.42° 89.92+0.25"

3:4 24.53£3.01° 53.37£1.22° 27.63£1.92° 63.96+0.34° 83.78+0.16°

4:4 27.86+1.86° 57.31=1.01° 29.41£2.13° 61.62+0.25¢ 76.24+0.20°

T FSVEHEA RN FREFROR 22 57 B3, P<0.05, FIF.
F4 AERNEBRTM®RAFN
Table 4 Effects of added sugar on yogurt quality

FIES I/ % FHHL/(Pa « ) 5K T1/% FLIEHT /% R /T REVEA 57

4 22.69+1.68¢ 49.90+1.21° 37.59+1.01° 62.81x1.25° 74.54+0.85°

5 24.34+1.76° 53.84+1.41° 36.10+1.85° 64.75+1.46™ 82.63+0.72°

6 25.87+2.04% 55.98+1.05 24.00:£0.92° 65.04+1.32° 90.12+0.24°

7 26.90+2.23% 56.05+2.04° 30.62+0.81° 67.29+1.28° 89.41+0.96°

8 30.12+1.56" 51.72+2.07° 38.23+1.68" 61.52+1.35° 71.78+1.28°
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Table 5 Effects of fermentation time on yogurt quality
9% I ] /h FHEE/(Pa + 5) KK I1/% FLIE BT /% R /°T BV
3.5 19.13+1.58¢ 51.23+1.21° 33.78+2.14° 62.66+1.23¢ 72.16+0.35¢
4.0 21.82+1.72¢ 54.64+1.01° 31.49+2.36™ 64.56%+1.55° 81.85+0.54°
45 25.91+1.46° 57.16+1.32° 28.23+1.98% 65.28+1.24% 89.52+0.48°
5.0 27.0942.25° 54.78+1.41° 26.10+1.77¢ 66.46+1.68° 91.23+0.62°
55 23.63+2.74% 50.35+1.45° 32.92+1.42° 68.24+0.92° 83.74+0.86°
24 TNEREIRIEEREDH 3D BIFSESLRE, E 1 IR, AR T 3D Bl

24.1 mE®@EIRER M E TS S

A EE-RERDEN L LS8, K

Fo6 MEEREIEITRERRK

Table 6 Table of response surface design and results

Box-Behnken #1583, 105 LLEENRETA) . B ISR A SEmE. S B DE C: k@ EPEOY
W INRL(B). R BERTIEN(C) W% 5N 2, LU 4R () A /%
WAL IEAT AT, i B 2 A 6. 3 2o W T X ! ! - 0 75.63
6 A5 A [T RS B Ok Y=86.70+3.15A-1.06B—0.94C+ 2 1 -1 0 82.08
0.28AB+0.25AC+0.53BC-4.59A’—4.20B%-2.74C> 3 -1 1 0 73.19
M 7 T S0 T 22 a0 B 45 SR L6 7 TR, Rl 4 1 1 0 80.75
P<0.0001, 156 BH [a] )9 45 74 3k A 2 38 /K 5 e 3L A 58 7Y 5 1 0 1 7776
P=0.1975>0.05, RIITAGIE AN B2, FIAMEBR KT, 68 6 1 0 -1 82.85
5 ) FH X A AU R T 45 28 - R 0% L 2 A N IR 7 -1 0 1 754
WA Hoh— AL B, C MKk AP, B CP e ) 0 ) 15
YIb 2 (P<0.01); 22 HI AB, AC, BC #4713 (P>0.05), 5 0 7 7 24
R 79 FATHL, 3 AR S -RER L MmN 10 0 ) 0 29.02
MUYy A>B>C, BRIy 35.297>4, WML - 5 o ; o3
R E R, BA —ESHME. g n m ik s ir, " 5 X : 78'17
BRI B ERYNRIE L LSO RN TN '
35 (mem), FURRNIR Y 5.96%, LRERHELY 4.96 b, I = 0 0 0 sol7
(1258 SRR R WA B M 8732 43 14 0 0 0 8078
242 WAERIERNIH 15 0 0 0 86.78
SRt — 2 2 S R R - R R E T 16 0 0 0 86.56
M, SR 1 Design-Expert 13 350443 7SO 3 E5] 25 194 1 3 T 17 0 0 0 87.22
x7 WEEREEEFENGESRE
Table 7 Table ofanalysis of variance of the regression equation for the response surface test
J5 22 AR S5 A A A ¥y F P B
LAY 313.09 9 34.79 144.71 <0.0001 %
A 79.38 1 79.38 330.21 <0.0001 ok
B 8.93 1 8.93 37.13 0.0005 ok
C 7.09 1 7.09 29.48 0.0010 ok
AB 0.31 1 0.31 1.28 0.2949
AC 0.26 1 0.26 1.06 0.3373
BC 1.12 1 1.12 4.67 0.0674
A2 88.65 1 88.65 368.77 <0.0001 ok
B? 7431 1 7431 309.11 <0.0001 ok
c? 31.52 1 31.52 131.11 <0.0001 ok
B2 1.68 7 0.24
S 1.10 3 0.37 251 0.1975
aliiR 2z 0.58 4 0.15
syl 314.77 16
R’=0.9947 RAq=0.9878 5 H=35.297

T *FR 22 5 13 (P<0.05); ** KR 22 52 8 2 (P<0.01),
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Fig.1 Respond the surface cloud chart
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45 4 e IO 18T 43 A AN SE PR B I AT AT M, K e K
DAL i - RERY T LA LR REIT R
3:5 (mem), PRI 6%, &R 5.0 h, LI T2
3 dPATIRE, 158 - RE R R E SN
87.04 4%, SHISTRMNE 87.32 Z3AHIT, TiHIZBAILARL
R, RERMERRIR IR T 2S5 JEN SR ERY)
A A BT T A3 A RN, R E T AR TN A
Hkis SR
2.5 BUERRHMEMIERENER

12 8 AT AL, FIFER 12 T4 S-SR B i 1,
W2 T2 R 1 B b B e MR AR gl R o B e R
3.4 /100 g, JiEih 2.7 ¢/100 g ARARFLIEIMAN 9.1 ¢/100 g,
TR 65.5°T FLRRHEEL 1.9x10° CFU/g  E /T 1.0 CFU/g.
BORRE AR, FESTS GB 19302—2025 #3K .

® 8 EE-RERNMBLEGERRNEDETRNSR
Table 8 Physical and chemical properties and microbiological
indicator testing results of | pomoea batatas-Morus alba yogurt

Gl H PR o
A JT/(g/100 g) =23 14
EMi/(g/100 g) =25 27
JERGFLIE A/(2/100 g) TR 9.1
MR/ T >60.0 65.5

FLEA T %L/(CFU/g) =1.0x10° 1.9x10°
EHH/(CFU/g) <30 <1

BN H/(CFU/g) A il

3 % %

AWFFELERE . FE . A EEER, Wil ER
T2 56 0w L T O Ak, A5 B A - R KRR W B 2
SR SEERRET N 35 (mm), FURRINR 6%, &
FES] 5.0 h, MEIEE SN 87.04 4, BRALRBUZEYIHE
FRIGFFE GB 19302—2025,

— M KRR G E NG A AR ER T, BEH 2
TS HTRR W T e KR Z AR TG R AR T 2R R,
NAETE YRR . B B L AL T TR IR R s
fese gttt A A KRR Tl kA =42 (1 nl 47 9 T
SRS, B —E SR ST ME . 1%
WFFEHETE TR 25 F BRI TR, e = 5
AR AR L T AT T I AR, 0 T SRR R e L A
NEFH o JE S — AR AN [ T A Rk 7= il XU 5 A
HIREI, AL S I iR e e, BB AR
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