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Optimization of the Formula of Red Jujube Yogurt by Response Surface Methodology and Its Textural
Properties Analysis
WANG Xiu—-mei, WANG Yi-ning, HU Ling—fang, ZHANG Ru-bing, ZHANG Meng—die, WEI Shu—da,
ZHAO Xiao—xu"

(College of Environmental and Biological Engineering, Fujian Provincial Key Laboratory of Ecology—
Toxicological Effects & Control for Emerging Contaminants, Putian University, Putian 351100, Fujian, China)
Abstract: The fermentation process of red jujube yoghurt was optimized through single factor experiment and
response surface methodology using red jujube and pure milk as main raw materials, and its textural properties
were analyzed. The results showed that the optimal fermentation process conditions of red jujube yoghurt were as
follows: the addition amount of red jujube juice of 11.9% , the addition amount of white sugar of 6.2% |,
fermentation time of 5.7 h, the stabilizer amount of 0.2% , fermentation temperature of 44 °C, the ferment
amount of 0.2%. Under the optimal conditions, the obtained red jujube yogurt had rich texture, sweet and sour
taste, the coordination of the fragrance of milk and red jujube. The sensory score of the obtained red jujube
yogurt reached 80 points. The hardness, viscosity, cohesion, and elasticity of the obtained red jujube yogurt
were separately 15.5 g, 0.20 mJ, 1.64 and 0.64 mm.
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Fig.1 Preparation process of jujube yogurt
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Table 2 Sensory evaluation standards of jujube yogurt
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Fig.2 Effects of the amount of jujube juice on the quality of yogurt

FH L 2Ca) TR, S 200 A WS N o 220 W 48 I it
LRI R E PR 25 B TR R et
MU IR 129%0F, LT BRI R P ia B K,
h 758 41, AR IR R R LR R W R F A
FRIA 5 2T R AH B, O s, AU 20 4i i, G
FLUEAT o AT R AT RE A 2D S i D A
PR Hh 21 RN W I, R I 1R 5 M 20T i i
Il KIS, BRI 8 KUK AR AN B, Bk , ZLIE AT



2021 4 4 A

Rz R REWARSHLR BRI
WK, VR ZT AT B U I 235 R % ) ZH 201k S UL 4
AFRIR . 256K 2(b), il IE RS20 B i & 85r (a)
SRR, 2128 U A P H AT , 4 | /\\\\
PR ) 2 SRS IS D i, LAt & 70}
TR I g 129000, 212K 073 1) 45 00 R R bt b s
AL SR PRl R A AT R LT =0
IO 12%3E1 75 2250 . so}
2,12 FHEPBRE AR X RS b ST R i 0 01 02 03 04 05 06 o7
PR B 5 0 2 % P 4 JB Y VT3 B T A R 1) K19
2(5) (a) 12 i 115
ot = 2' N
& 60f St 10.6
55F L 103
sob 3
45 L . L 1 1 ) 00— . . L . - 0
2 4 6 8 10 12 14 0.1 0.2 0.3 0.4 0.5 0.6
FIRDHRE A T2/ %% BRI E/%
i B4 REFINFMENE TSRS
211 (b) —— 121 Fig.4 Effects of the amount of ferment on the quality of yogurt
ii P &1 4 Ca) ATHT, B 25 & TSR AS I R 38 0, 214
g |12 222 RIS RINRRICEA . LR 7
& ] Z " it 0.1 , T R FR U IR E A% , BEFPEARLE, 1
1s BNME, BYETE R 69.3 455 MR EERI IS I ik 5
13 0.2% M , LT A TR Y B V43R Bl e i, o 79.5 47, It
0 B 2R PR W R BTG b, BB 40, HZUIRAS R4,

Kll l6 ;3 10 12
FRPHEA /%
B3 BRbHERRINEX B YRR
Fig.3 Effects of the amount of sugar on the quality of yogurt
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Table 3 Experimental design and results of response surface

methodology
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Fig.8 Three—dimension response surface and its contour plots for the effect of the interaction between jujube juice amount and sugar amount

on the sensory score of jujube yogurt
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Fig.9 Three-dimension response surface and its contour plots for the effect of the interaction between jujube juice amount and fermentation

time on the sensory score of jujube yogurt
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Fig.10 Three—dimension response surface and its contour plots for the effect of the interaction between sugar amount and fermentation time

on the sensory score of jujube yogurt

BBV BEA F 0 BRGS0 A 50 e ik B i
KA G XEAGRRAR . 4 ARSI —E I, 2040
WA IRCE P23 Bl A & T I 18] 14 S < 52 B T s i e
R EH AR BR B AR IR BN A 10(b)
AL Y, RS I e e N ) 22 [) 22 A T Y
SER AR HTBIE | ZR B W Z 8] AR ELAE IR 214
RSB E PP 5200 .2
224  LIATRYSH & T LSRN HE

FI ] Design—Expert FA4%) B A5 [|1 V9 77 B 47 43

BrsR A, AR LR 28 T 2R T2 1R
CIAGTIR NN 11.91% . BRSNS R 6.21% K&
FERF R 5.73 h, FEULEAF T ARSI LR R E P
FMAE A 80.2 43 5 FEENSLBRIRAE I AT 1708 K fmefd:
T EHRMBUCH AT IR INE 11.9% . FRPFER N
N 6.2% KEERTE] N 5.7 h, I ST 3 IR
IR, 25 SR BCE I, 13 3 20 /R 5 1Y JBCE P43 80
Ay ETRTRIIREE g 15.5 g BhPE R 0.20 m) N B PE
7 1.64 B R 0.64 mmo 45 R BLALH S R A5



B R#EAR

RaitiSHASR

2021 4 4 A
A2 55 T

69 —

RTINS P& A R, DUBCE PF43 A i 0 {8, 38
i 17 T A LT AR W 1 T 2 B B0 R AT A Bl

TEERLT A KRR A Wi AR i, 3801 10 44 STl
JECET BB B S N B T B A R AT IR
VEAE , (AT FH T RG] 4SO i JHE IO ) R P, 15 380 i A 2
R EVE4r R 75.8 43 BRSO BE 1 4.0 ¢ Fh T
9 0.10 mJ N ERPEH 10,19 3PEH 0, H AT, AR
5 1] A 1) 1) 2T AR 0 b T B £ SRR 5 L T Y
JEE TR R A

3 g

25 b o R A 6 A o AR Ak i 50 75 3 21 R
W AERC Ty R « LTS I N 11.9%  (ARPBE S Jin
HH 6.2% K EERFA A 5.7 ho FRIGHED )7 &5 2 A2
RFRIB AN, T35 5, BRI 5 2T AR AH B P
PR IS B, B PE4 A 80 43, BRUWB B RE 4 15.5 ¢ Bk
PE4 0.20 mJ I YE R 1.64 BPE N 0.64 mm, S
CTAFRSAH LR , 12300 ] A 15 21 9 21 AR 5 A 11k
DU AN M AR T T B 2T AR Y, AN B ATl 7
Fa A IR, JNE 77 24 (R .

B3k

[1] SR7ENE. FRYIAYE FRUES R AEDIREN). IE )5 & 5%, 2008
(9): 60-61.

[2] ARYANA K J, OLSON D W. A 100-year review: yogurt and other
cultured dairy products[J]. Journal of Dairy Ence, 2017, 100(12):

9987-10013.
[3] B2, EMAE. BRWyIn TR ARSI &8 Talk, 2017, 38
(6): 243-247.

[4] JRUATE, kS, FEANRE, . FLER T AR MRS AE 7= rp (1 B FH R 9T
HERE)]. B 45, 2018(27): 173.

[5] P&, BRISA I TRTEE ()], Al B 5 %4, 2018, 288
(6): 68—69.

[6] Mhder, EOR RN, PR, ARG E ). (AR B R,
2013, 4(171): 48-51.

[7] OLIVEIRA A, ALEXANDRE E M C, COELHO M, et al. Incorpora—
tion of strawberries preparation in yoghurt: Impact on phytochemi-
cals and milk proteins[J]. Food Chemistry, 2015, 171: 370-378.

[8] SAKIN YILMAZER M, DIRIM S N, DI PINTO D, et al. Yoghurt with
candied chestnut: freeze drying, physical, and rheological behaviour
[J]. Journal of Food Science and Technology, 2014, 51(12): 3949—
3955.

[9] YILDIZ E, OZCAN T. Functional and textural properties of veg—
etable—fibre enriched yoghurt[J]. International Journal of Dairy Te—
chnology, 2019, 72(2): 199-207.

[10] BT L. ZDAY IR 0T S I T E)). BHEHLA ., 2014 (29):
325-325.

[11] FENG C, WANG B, ZHAO A, et al. Quality characteristics and an—
tioxidant activities of goat milk yogurt with added jujube pulp|[J].
Food Chemistry, 2018, 277: 238-245.

[12] Bkt BREiGE, i Z0A0E FR A (B S Hoin TR R BIF 5
HEREI]. Ae7= AT, 2009(1): 52-53.

[13] & B 5, BRERGE, 5 8. 20808 35 o BRI E (0] B
FAHIEEE, 2006, 6(3): 56-62.

[14] B0, TAam. 20 AR AR K A % TR 5 & e ad i (5
Wi[T]. W RS AL 2, 2012(12): 31-32,37.

[15] sLHE . A RERR BRI, FLIARRE 5HOR, 2011, 34(2):
69-73.

[16] XL LTAUE LT HERRYIIIBT I D]. PR bl R, 2015:
28-34.

[17] JRBERL AR, ARl i PRI 25 IR 1. T 2 8E5¢ 0. &
SIFSE 5T %, 2019, 40(12): 169-173.

[18] TR, Fivk =, F I8, TSI REPERR U3 A RIF i) B KU ) o
5 ARR R 3 B B 5 A EE T, 2018, 44(6): 145-151.

[19] thELH, B35, TA W, 45, BARH 20 4 BIR YT T2 M1
A ST FEVET. B Tolk, 2019, 40(7): 179-182.

[20] 200, 2555, R R, A5 R IRt SRR 5 04 il 4 T 25 Kot
MR HERIFSE ], 2016, 35(11): 176-180.

[21] MOUSAVI M, HESHMATI A, GARMAKHANY A D, et al. Texture
and sensory characterization of functional yogurt supplemented with
flaxseed during cold storage[J]. Food Science & Nutrition, 2019, 7:
907-917.

I T 4% ghig
s B H#A:2020-11-20



