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Effect of low temperature storage time on stability of
tofu whey yogurt

LIU Wenxing, LIU Zhongyi, HUI Danyang,ZHOU Rong

(Chemical Engineering and Technology Department s Xiangtan University , Xiangtan, Hunan 411105, China)

Abstract: [Objective] The main reason for stability decrease of stirred tofu whey yogurt with the ex-

tension of storage time was explored to provide reference for improving the stability of tofu whey yogurt.

[Method] Taking ordinary yogurt and soybean polysaccharides yogurt as references and using reducing

sugar,crude polysaccharide, pH, titrated acidity, water holding capacity, surface hydrophobicity, §-poten-
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tial, particle size,hardness,viscosity and microstructure as indicators,tofu whey yogurt was stored at 4 °C
for 1,3,5,7 and 9 days,respectively. The physical and chemical indicators, curd structure and the interac-
tions among them were analyzed to explore the instability mechanism of tofu whey yogurt. [Result] During
low temperature storage at 4 “C, tofu whey yogurt, soybean polysaccharides yogurt and ordinary yogurt
showed whey separation and oil floating phenomenon in days 5,7 and 9,respectively. With the prolongation
of storage time, their reducing sugar contents yogurt showed a slowly increasing trend,and the increases in
soybean polysaccharide yogurt and tofu whey yogurt were significantly higher than that in ordinary yogurt
since day 7,while their crude polysaccharide contents showed a decreasing trend without difference. After 1
day of low temperature storage,pH of soybean polysaccharide yogurt and tofu whey yogurt was significant-
ly lower than that of ordinary yogurt(P<C0. 05). As storage time prolonged, their pH showed an overall
downward trend,and became stable at 4. 3 on day 9. After 1 day of storage, titrated acidity of tofu whey yo-
gurt exceeded 100 °T,which was significantly higher than that of soybean polysaccharide yogurt,and both
of them were significantly higher than that of ordinary yogurt. The titrated acidity increased along with
storage time, but the titrated acidity values of ordinary yogurt and soybean polysaccharide yogurt did not
exceed 100 °T and were significantly lower than that of tofu whey yogurt (P<C0. 05). During low tempera-
ture storage,water holding capacity of ordinary yogurt and tofu whey yogurt increased first and then de-
creased with peak values on day 5 and 3,respectively. The water holding capacity of soybean polysaccharide
yogurt showed an overall increasing trend, which was always higher than those of the other two from day 7
(P<C0. 05). The hydrophobicity of soybean polysaccharide yogurt and tofu whey yogurt remained above
300 after 7 days of storage,and it was significantly higher than that of ordinary yogurt (P<C0.05). The §-
potential value of soybean polysaccharide yogurt remained above 6. 8 mV all the time, while that of the oth-
er two rapidly dropped to 5 mV after 3—5 days. During storage, grain size of all yogurt types increased, but
those of tofu whey yogurt and soybean polysaccharide yogurt remained below 1 pm, significantly lower
than that of ordinary yogurt (1.4—2.0 ym) (P<C0.05). When stored at low temperature for 1 day,hard-
ness of soybean polysaccharide yogurt was significantly higher than that of others. The hardness of com-
mon yogurt continued to increase along with storage time, while that of soybean polysaccharide yoghurt
and tofu whey yogurt fluctuated and decreased,reaching the lowest on day 9. The viscosity of ordinary yo-
gurt continued to increase with the extension of storage time, while that of tofu whey and soybean polysac-
charide yogurt fluctuated and decreased significantly on day 7 and day 9., respectively. [Conclusion) The
key factor affecting stability of tofu whey yogurt was the significant reduction of viscosity,followed by the
changes of electrostatic and hydrophobic action.

Key words: tofu whey;yogurt;low temperature storage;storage quality;steadiness of yogurt
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Fig. 1 Effect of storage time on reducing sugar contents of different yogurt
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Table 1 Effect of storage time on pH of different yogurt
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R I L T T R e T T T T
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Storage time Storage time
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5 4,30+0.01 ¢ 4,34+0.01 b 4.36+0.01 a

S ¢ TR KO8 5 R 3 5 58 2 7 — 00 6 R 7 0 B 1 9 22 52 B3 (P<0. 05) . T,

Note: Different lowercase letters mean significant difference among samples at same storage time (P<C0. 05). The same below.
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Fig. 3 Effect of storage time on titrated acidity of different yogurt
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Fig. 4 Effect of storage time on water holding capacity of different yogurt
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Table 2 Effect of storage time on surface hydrophobicity of different yogurt
5 et ] /d o 38 R KRG Z R KR b5 ] /d o 58 R 7y KEZHRRY, WK TR,
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Table 3 Effect of storage time on potential of different yogurt mV
A 3 iR 5 i Y A A 3 iR A B -
L A L I T R T T Ty
. Ordinary Soy polysaccharide Tofu whey . Ordinary Soy polysaccharide Tofu whey
Storage time Storage time
yogurt yogurt yogurt yogurt yogurt yogurt
1 —11.544+2.02b —8.0440.18a —10.47+1.15b 7 —4.75+£0.58a —7.21+0.16 b —4.53£0.27 a
3 —8.35F£0.11a —7.19£0.16 a —4.90+0.43 a 9 —4.71£1.60a —7.1940.16 b —4,9040.43 ab
5 —5.22+1.34 ab —6.814+0.02b —3.8240.18 a
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Fig. 6 Influence of storage time on hardness of different yogurt
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Table 4 Influence of storage time on viscosity of different yogurt N « mm
T b5 ] / 38 R NG 78 LN I % Bt ] /d W38 R NS 78 HHOK IR
Storage Ordinary Soy polysaccharide Tofu whey Storage Ordinary Soy polysaccharide Tofu whey
time yogurt yogurt yogurt time yogurt yogurt yogurt
1 0.14540.026 b 0.363£0.058 a 0.161£0.009 b 7 0.354%+0.032a 0.32940.071a 0.007£0.000 b
3 0.16540.016 b 0.292+0.041 a 0.095+0.023 b 9 0.50240.099 a 0.162+£0.000 b 0.007+0.000 c
5 0.36840.024 a 0.362+£0.024a 0.196+0.026 b
2.9 TR A 8 X R G {1 X 45 44 B &2 i Jnka e FEK S BEZ 3 . X 5 Sinaga 455 A 5T

AN [R5 A () 3 ol 2 % 00 235 A 1 b B 0 ¢ 45
RUWE 7, &7 0] LLE . R E S ) E K, 3 Fp
T 1 (1 58 L5 K0 1 R A T AR Ak L T AR IS HRORE -
KSR o 72 Ta] PR 25 44 18 80 B IR R % R e MR A 2%
EAS ) 18 3% 445 g 72 Ak 1 3 3 AN () 8 3K R 3 7 Ak
e, 5 R Wy AR Ak 2. W 1 d JE (Bl T-ALL
B1.C1) , 38 iR 5 i 25 11 e oA 0 A% T8 K, Uk
REARYL] S BREBEE 1~5 pm, SZHEH H 46,
% B 1 R 22 T 3 432 N SR s K S 2 IR WS 1) e L
SER TN OB A R A, A BRI L SRR 05 1Y)
FEAK J AR R 5 B IR OK R 7% B L 485 4 o 2 SR % L T AR
S ok TR AR /N (1~ 2 pm) L 28 B A2 25 K/
S S AT I | B A N = = R
b A i FL AR A M R . AT LR KR
T ZBE I 0 1% 4% 8 5 PR b T o R 1 B 7L 45
. 3X 5 Wang %51 B0 58 45 SR AHAE

&L 7 AT LA HY Bl g e ] 9 B 4 (] 7-A3
B3.C3.A5.B5.C5,A7.B7.C7) , T 38 W2 15 (1) 5 7. 45
FAT T AR ek R U B 2L e AR i B I ol >
B ABRRAR I 5], oy F 2 0 S8 55 1 42 L LS5 F o

PR —E. REZ R YR &3 BLR &R S
D ot BRI AR 5K Y I P B OR 3 T B SR fh T
Tl 7K WA A4 T 2 R 4 5 L AR 2R 4R T I TR 45 6 T
G K PR S BORR 5 790 4 DX SR 5 K R 4 L i g —
SIRRERT o BEHOK R YA BB WL /DN L BEFL A R
A5 SR L T A I SR A O B L B B TR T R
) i — o L S B S R A T R 5 EOR G op
IR KB L R K T AR FLTE BT L O L R
SRS AR R VAT {EL 25 i) 1 R 25 A 5 T AN AR B 7K A 4 B
S, 4 David S0 HH 15 S 3 0 PR 2 R
FIBRI I REZ — . DNIEL 7 AT LU HY L &8 0 S5k 72 0
B G AL 55 . 3 E TU7E IR b B 9 i B A
TEUR W b L BEFL AR K> TR L R4
F BEIR

M 7 AT LA L I 9 d Js (B 7-A9. B9,
CO) o W 18 R 5 1 B 23 B A /N (8 1B I T vy |k L 46
F 3 i — R I B B R R, 5 Sofia 50 (il F 5¢
S5 ARRL 3 T /5 TR 13 BIDRE A 2B i K Wi e o TR
22 BTSN B IR TR WY ol T R R S T B S BOR
3 8 iR 2R I A Wi A BORE T R 2% 45 4 R A



140 P AL MR K LR RO

%51 %

PR A IRPNCE 2 ok A=V ALIE IR (S PR € P
[ JZ AW AR R R AR PRI SS M IR 7 T X 5 R e

AT BT A R — 2

AB.C 735109 B R R 2B RR WS B OK TR WS . HoR R 5 1.3,5.7.9 0B R R I 1.3.5.7,9 d

A,B and C are ordinary yogurt,soybean polysaccharide yogurt and tofu whey yogurt;Behind it,the number 1,3,5,7 and

9 represents storage time of 1,3,5,7 and 9 d,respectively
L7 AR Y E T 2 373 A i 190 41 4l 5 WL ¢

Fig.7 Scanning electron microscope observation of yogurt samples at different storage times
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