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Quality Changes of Yogurt Fermented by Selenium-enriched Lactic
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Abstract: In order to study quality changes of yogurt fermented by selenium-enriched lactic acid bacteria (Se-enriched
yogurt) during storage, the sensory characteristics and the physicochemical indexes were analyzed and the total number of
colonies, titrated acidity, viscosity, water-holding capacity, color, antioxidant activity and sensory evaluation values of Se-
enriched yogurt during storage were evaluated, compared with non selenium-enriched lactic acid bacteria fermented yogurt
(control yogurt). The results showed that during the storage of 1st d, the Se-enriched yogurt had higher pH, higher total
solid content and selenium content (14.3 times of the control yogurt), and with more red and yellow color compared with
the control yogurt. The total number of colonies of Se-enriched yogurt was significantly higher than that of control yogurt
after 7 days of storage. However, during the whole storage process, the titrated acidity, viscosity and water holding capacity
of Se-enriched yogurt were lower than those of the control yogurt. In the same storage period, the peroxide value of Se-
enriched yogurt was lower than that of control yogurt, and the scavenging activities for DPPH free radical and ABTS" free
radical were significantly higher than that of control yogurt. The sensory scores of Se-enriched yogurt was similar to control
yogurt. Se-enriched yogurt was with higher antioxidant activity and lower post-acidification compared with control yogurt,
which was more conducive to the maintenance of quality during storage.
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1.2.2 FEHRINAE
1.2.2.1 FEARFEHRMIRE  RAHME RT3 E FLIR
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RE 25 I S 0 A2 TR R 1Y SR FH TR 2 O v I e G
HO, RAETEYR PR E E LT
1222 @AZEME LSS T CE 30 min.
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1.2.2.5 PrEfLENE B 10 mL A5 15 mL iR
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o A IR EUE S DPPH TR S W I 2 18 5
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RERWOCHEE, ABTS™ F FHIEERR R AU R
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BBRE%) = (1—A—')><100
0

o A, WEESHIE IS ABTS WU N e B
FE(H; Ay NFEIEIKS ABTS BB I E (R

BRI AEFREE 1 mL 45300 2.5 mL
IR ERZZ i (pH6.6, 0.2 mol/L) Fil K Fe(CN) , I
(1 g/100 mL, w/v), FE47RAIE T 50 °C {27 20 min,
VKNS, SRIGIIA 2.5 mL =442 (10 g/100 mL,
w/v), FESMRAIEEC (3000 r/min, 10 min), B F ISR
1.5mL, itA 0.2 mL ALY FeCl, #%#%(0.1 g/100 mL,
w/v) . FEINAZERIK 1 mL, FE4HRA)JE7E 700 nm T
M SR
1.2.2.6 #TEAUERDNIE  HERYY 4 mg, ILA 50 mL
LB T IKFESMR ST, 4000 r/min 5.0 10 min, B
W& 30 mL NI 4 mL PKESTR. 1 g YRR, 2% JEMTE
W 1 mL, SRS S RGO 30 min, FH 0.002 mol/L
WA B R AN T E B (T 2R, [RIBs iR a8 (st
55, ARYE T A SR ED
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m

o VR ERE T R 0O B A R SN AR T TR AR
L, mL; V, N2 FIHFE A IR BR AP AR S WA,
mL; ¢ HERARBRERENAR S M I E, mol/Ls m Ak,

X

100

I, g0
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SIVER RS BOLE IS RSB PRI ARl L3R 1197,
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Table 1 Sensory evaluation standards of yogurt samples
W FETR WArbRife S3{H
EFLA AR A, AR5 14~20
SR B G S ARG RE 7 S | 7~13
B, KR B 2L a5 A 0~6
W ERAAR, A FLRR T KBS RS 14~20
R WSS, B IR BR B A Sk 7~13
A ENEIR, WA R B RS HAD A R R 0~6
FHBANNR, e 14~20
gk FUEmE RS, A0 7~13
VAR BRLRE, A TBURLARY) BN 3 1 0~6
Y5, oA, JLT-TCELE BT,
RIS ., R 14-20
X ST, A OO, A LI,
BEAAR, AR, FUEEATH,
R, I R e 0-6
PR 14~20
TRAITEE TR B sl 3 A3 F 7~13
HER, TR AN R0k 0~6

1.3 #HIELE

FEASLY AT 3 Uk, IR EI R SPSS13.0 3
1T E VST, i Sigmplot 10.0 1R,
2 FER55H
2.1 EMFLERE ABEXERIE AIEFRAII

WAL W 7E VA RS 2P0 1 d PG pHLL ]
TN & | S . BEEE USRS 2 R

K2 PIFPRYEEASE bR

Table 2 Physicochemical parameters of yogurt samples

FE b pH  HEEY(g) Wi(ng/g) ZFEE(mPas) BREIS
EGRYY 4.68+0.57 11.53+1.56 0.43+0.05* 2867+22.45 86.75+4.45
XTIRFRYS 4.5140.82 10.84+1.23  0.03£0.00 2889+28.43 88.32+5.32

TE: "m0 IR DA L 22 5 {35 (P<0.05); 32417

MR 2 HTLLE Y, BEAlEIRY5 pH FHE X R iR
%, AT GESRATXT 2L IR TR 1Y) R A — 5 A, AT AE
K EETE AL A sl LA L, S R
ETE& s T REAR W H 25 AN I 25 (P>0.05), Tl
Ay TR BR AR WS (P<0.05), SAHCIIRSE
HABEAH—ZL ), W A R E R E I 1A W3
25 (P>0.05),
2.2 EFLERE A BB FLER R EE S R AR

PR % v e R B 4 40 B RL IR b, LB B
) B 5 140 ot S A B BR W AR A BRI RE . B
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oKl 1 .

& lh jl
TE RG] (d)
1 PR ER LI A rh e Y S R 1L
Fig.1 Changes in total bacterial counts of two yogurt samples
during storage
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PRYR DB SE 1 d By T B PR ) PR s A, X
T BESE TR LIR B & G e o) H A AT — 2 S, PRI
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fR W (P>0.05), S48 5 BH AR SB At B i iE S5 ) BT vak
/b, [FIB R B IERE AR B e i FLIR PR
TR, (HZLBR B B Al 5 320 1 ZHAE ) B D H AR
I B IETE, RIRTATE A 4R P S8R 45 & e e
T HX S SR A BT A N SR AR ST, B
B0 E LR TR RS T A CRAsr g IR SE A, X4
1k AR EFAS BI04 N A B R E L, 375
TG PR ) A AR TR s R v BB A PR R v A S R
b1 G
2.3 ElFERE A BB YN R B AR

TR TR B2 R R 9 I BB e b, SRy S BT 1R
KREYFKFR . PIFNERYS T RE 1R B SR ] 14 AR f L A A
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1107

= 105
.
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fg 100
b —e— iR
—o— X HR R
95 . : :
1 7 14 21

TP ] (d)
K2 PIRNRRIITEI G e i PR Y A2 4k
Fig.2 Changes of titratable acidity of two yoghurt samples
during storage
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Fig.3 Changes of viscosity and water holding capacity of two
yoghurt samples during storage

FHIE 3 AT, FEEA I gl B P, PR IRR U009 %h
FE—HEAE M. WHRAT 7 d NEHEE PR R, =2
Ja FREHEE T, &R0 i Eh B R A
R FXT B W (P<0.05) o & ilFR G AR REFR W5 11y
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FIFAEL, SER RS TE T R, B ER WAk E
I . FEACPERFEAR 0w it LR A KA Az 31
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2.5 EMIAERELENEREFHR

(0 3R X 7 S R ) e BELULAY R 22, R PP R WY
m T ) R B AR A . A R R W AR I R AN [R] ] S
L', & b EWZR 3 iR, R 3 FTLEH, £ 21d
W7 SEI PN, PRRR W1 L™ B JER A TR 28 < S AR
A, HWFIRYI Y LME2ZESF A R (P>0.05) . TE[H
— IS, PAIFPR WY o E X% 123N, T lR]—
AP HH PN s R PR W 1 a (B EXT IR PR I, BV & Al i 4%
B X} HE R 05 i 21, 33 5 06 35 i i S BT AT O,
Esmaeili %5 % 18 7K 5P ATt S BH e £ (0 350fl 3 A5 R
B EETIERE Y PRARER WA b (B G 58E s Ta] fié) ZiE
R T T, 2 B P % 0 B R [ 2 Ty A
R R A R, B AR W) bTE T X R R
Wy, 8 T F 25 RN B (P>0.05), BIVE Al lR 44 Xt g
PR WU, I B R R

®3 OPFRYICEGE R G
Table 3 Colorimetric indices of two yoghurt samples during
storage

3 I e ()
febr o RER

1 7 14 21
I BT 79.07+1.12  79.88+0.98 80.49+1.15 81.82+0.95

MERRRYS  79.72+41.08  80.58+0.87 80.68+1.06  80.92+0.89
. EANRRYY -148+0.16 -136+0.11 —1.29+0.08 —1.12+0.06
O wtmmy —1.53£0.13 —1.40+0.09 —1.46+0.06 —1.33+0.07
5 BGRYT 5234025  5.74£0.22  5.93+0.19  6.09+0.24

XHERRYS  5.04+0.18  5.47+026  5.75+0.27  5.89+0.22

TE: L5 FOR B, UMM ) o IR R AL, B S b IYIE
{68, UEAIE.

2.6 EMFLELE & BEERYNT EIERIFNT

i EAL DR DA ) o B AR S AR AR, PIARIR
WHHER e B i AR E R A2 R AN 1] 4 Frs, DA
FRRT AR H, PRI ) e S P BT Bt T ] 1)

121 -
—— F IR,
1.04  — XTHRERY) a

1 7 14 21
IEEC T (d)
K4 PIRNRRWSTEN Jeid Rtid S AL 72 1k
Fig.4 Oxidizing substances changes of two yoghurt samples
during storage

FERC TG 0, PEPHRE e eGSR AU DT A —E /Y
A4k, T [R]— Tt s 3 PN, s R G i i AE A (A T
Xt HEER WY, (H 3 22 R AR (P>0.05), X 5 &zl
TR B % PR 05 e HL T e S A s A o8
2.7 EMIARELZENERIAEAIEMEAIR M
PEFPIEDS 21 d WX DPPH H i3k, ABTS'
E R0 B R AR 5 T AR 4 Bras, AN iral
PIE S, FEI GRS 1 d B, 5 e 1 407 AR % 18 R 4 o)
DPPH HH3E. ABTS" FH HENERRREIT RN 57.43%.
66.40% Fl 51.21%. 61.80%, ENWHEsE 7 d B, 5391
B4R F] 65.64%. 71.54% Fl1 61.95% . 64.6%, Tij b J5
JIWIAN 0.10. 0.09 ¥EH1>A 0.20. 0.20, )5 # T 52
RE o 1M [Fl—I g Py, B AR 3% DPPH M Hi 3k,
ABTS" [ H BE 7 B2 4 e X BRI 7, HLAE N 98
1. 7. 14 d B 2255 5 35 (P<0.05) , 11 P R R W03 B0 34 J5L
FIHEFEANT g AR bR, 2255 A B3 (P>0.05) . &
Wyrp TR AR TS TS PR PR BT B AR . FLIR PR A& 1
A B A AR 6 BT RE ) A S DA B 1 TR AT
JN I 22 RIS B 2 BRI S A P, I g ol e v S G R
YR BT AT, 30T RS2 T 5 LR TR R I
TRy e Horb S A BRI TR WS [ i S BRI A 1 E]
WOSWE R, AESCHIFST & BTG Bl 15 1R Hh &0 T kE
B, SETTER R T HXT 3 S TE K, B LR B &
P F o, LR BT AR HnT LU AT A iR
A P2 R 55 S il A S W) o8 I B 2E Y T = 3 T
BRI, PEMTSZERNT H P 3EAITEREE 3, RIS if7rE
N, FEA R T SSAE IR B AR [ X
Z e kA e dR, P 5 S B B B, 5 AR B %
ABTS" H HHELAIEFIRP 7,

F 4 WFRRYIIYRGS R b A AT
Table 4 Antioxidant activities of two yoghurt samples during
storage

Wil (d)
1 7 14 21

it FEfh

DPPH Gl Y5 57.43+5.56" 65.64+4.87" 67.43+6.12" 65.48+6.49
L XTRERRYY 51.2144.89 61.95+£5.63 64.32+5.72 62.12+6.61
B (%) M 214, 9545 3245, 1246,

ABTS'

1 )
Wil (o) VIR 61.8044.97 64.6+5.32  68.97+5.68 70.54+6.22

HHAYY 66.40+5.38" 71.54+4.76 % 73.55+6.47" 72.98+5.75

WES  EERYT 0.1040.00  0.2040.01  0.22+0.02  0.23+0.01
(Asgonm)  AHIBRRYS 0.09£0.00 0.20£0.02  0.25:0.03  0.22:0.01

2.8 BElILEE AR EITS IR

PR IR 5 ok A v h s B PRy S R Al S
TN, PARPIR WS A (i 35 5] — 350 A3 HRARB I AU . 1%
A, BREPT O HARESR S, L ERLIENT i, B E
W PR, A WHEPRILE SIS - PIRTR 51
T B PR AR TR TR] (4 S T RA ARG, & Al P %
Xof FEER % 43 3 AV 8025 1 d 1Y 86.12. 88.56 &%)
25 21 d By 73.26. 74.35, n] BEREE IV B A IE L,
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ST AR BERAARR T 118K, [RIR AR 22 BRI ER T 5k
R L5 P B LA SUIRASAE 25 . WRES 1 d B & Al R
W BB PEAIC X BRER W, 1T 14 d b %
HEPR WY, X5 = AR W 7E Ik e 0 4 v B 1 B B0
I, PRSI IS A48 2L s e 1 2B K (RHOE
S PRI S A S N T L AR A S B4 XU T, TR
Xl RUR TTER T 1 R A S A4S TR IS | RS L T
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