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Effects of selenium-enriched germanium yeast on quality of
Yanbian cattle beef meat during storage
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Abstract: The effects of selenium germanium yeast on the deposition
of selenium and germanium and the quality of Yanbian cattle beef
were studied. Test results showed that: selenium enriched
germanium yeast could significantly increase the accumulation of se-
lenium and germanium in the striploin and rump. With the increase
of the amount of selenium-enriched germanium yeast, the deposition
amount of selenium and germanium in Yanbian cattle beef also in-
creased, and the brightness value, pH, TVB-N and drip loss de-
creased during storage. Red value is on the rise.
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Table 1 Experimental group objects
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A Rl H R

B LA H R+ A R 0.1
C SERE H R+ E S EEEE 0.2%6
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1.2 A%
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B, A R BRAEA R R E T 105 C T BFEE AUl . B4R
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B2 OBUEKARARLE g 2 02 0 1) IR 2 ph 3R 2 65 3] 3 WO
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) (CIE o “ {H (L0 ) (CIE b " (FE @) FR.
125 WKW E HEHREDR 3 cmX2 cm X
2 em (K X 58 X B [ AL, AEARE S 40 B0 47 AR L 3 S R
WD AR R K LR e 7 et )5 & A BB b B
PRELS BRI RE R & AR fil, B F (A= D ClkA M. BIE
24 h B X AR TR K FR L GE ST (W) . KB R (RD
R (DI

R:LV;szmo%c (D

1.2.6 TVB-NHEHMME HREFTLI)S, % GB/T
5009.44—2003¢ (A 5 P i &b 10 A B oE B 40 B O Bk ) AT .
53U HOF A .
2 RS0
2.1 HEATHE. ERRENZM

H 3% 2 AL R4 B.C.D Wy SNE Al 85 o0 Z UL R 1Y
BEE T4 A (P<<0.05), H BHEFM/RT C.DAHP<
0.05) ;4 B.C.D MR TR T EEER TXEYA A
(P<<0.05), H CH B % T B.D 241 (P<<0.05) s X Bi 2 A 4%
LEGREERTIRKA B.C.D(P<<0.05),H C.DARFE
BT B4L(P<C0.05) . Ud WA & A 4% 1 X 3iE 1 % 4 1A P
HOUEM VIR RS T 8 SR EEH. TREED R E
BH LR PR P 0 BB HORRT KOT  L S B R 5 I
ST B ST A5 R B R A LA T AFE W LR TR . LA
FEGE R 5 A5 19 R4
2.2 4@/ pH ERZE

S WSO 005 SR
1 R

R EMHEBESNELEFAFHE ETRARELM

Table 2 Effects of rich selenium-germanium yeast on the deposition of selenium and germanium
in Yanbian cattle beef mg/kg
e . 20 51
Rz TR
A B C D
e i 0.081 340.001 5¢  0.100 37£0.000 4> 0.114 14+0.005 2*  0.108 4+0.003 9°
I3 0.001 9740.000 3¢ 0.003 60.000 3>  0.006 0+0.000 2  0.005 5+0.000 5°
Wiy i 0.088 140,000 94 0.093 240,001 9¢ 0,114 040,001 7* 0,109 340.001 9"
I~
3 0.001 940.000 1¢  0.003 840.000 4> 0.005 54£0.000 5*  0.005 240.000 3¢

T AT TR TR /NG SRR RR 2% 5 W # (P<C0.05) .
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Figure 1  Effects of rich selenium-germanium yeast on the

pH during storage in Yanbian cattle beef
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Figure 2 Effects of rich selenium-germanium yeast on the

pH during storage in Yanbian cattle beef
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Table 3

Effects of rich selenium-germanium yeast on the

colour during storage in Yanbian cattle beef

R R 4

(CIE)  %k/d A B C D

1 43.1741.31 43.78+£1.17 43.40£1.68 43.20+1.25
4 44.18£1.10 44.08£1.13 44.16%1.11 44.14£1.25
L~ 7 40.14£1.05 40.53£1.49 40.65%1.34 40.33£1.28
10 37.661+1.35 38.02£0.73 39.41£0.93 38.43+1.05

14 37.7941.57 37.48%£1.06 37.93x£1.23 37.86x1.28

1 7.6240.47 7.63+0.50 7.62+0.49 7.6540.47

4 8.8610.31 8.71£0.40 8.762£0.43 8.80x0.25

a 7 8.5240.34 8.54%£0.10 8.53=£0.37 8.51%0.33
10 6.59+0.13> 6.6440.14*> 6.884+0.11* 6.80+0.18"

14 6.21+0.10> 6.204+0.11> 6.5640.25* 6.57+0.11°

1 4.83+0.13 4.78+0.22 4.80£0.13 4.81+0.17

4 5.2040.23 5.3540.32 5.2840.26 5.3610.25

b* 7 6.384+0.12 6.31+0.24 6.32£0.26 6.37+0.15
10 6.984+0.16 6.934+0.42 6.8940.20 6.8840.30

14 7.5440.25 7.55%+0.42 7.52%£0.34 7.55%0.35

o AT EAE AR AR N R R 25 7 W (P<C0.05) , WA bR
WA ZE A B (P<0.05),
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Table 4  Effects of rich selenium-germanium yeast on the
colour during storage in Yanbian cattle beef
B R ikl
(CIE) #/d A B C D
1 43.3741.04 43.2041.48 43.55+1.28 43.37+1.09

4 43.21£1.24 43.68+1.33 44.214+1.02 43.48+1.12
L 7 42.57+£1.12 42.48+1.50 42.564+1.05 42.54+1.18
10 35.44£1.57 35.34+£1.52 35.7341.55 35.62+£1.05

14 35.44£1.57 35.34+£1.52 35.734+1.55 35.62£1.05

1 7.7740.17 7.81+0.16 7.71+0.44 7.86+0.14
4 8.64+0.16 8.61+0.22 8.6740.13 8.68+0.14
a” 7 8.104+0.18 8.08+0.27 8.27+0.22 8.24+0.21
10 6.9140.18 7.264+0.15 7.284+0.15 7.2640.20

14 5.97£0.11" 6.02+0.08> 6.2340.09* 6.29+0.13¢

1 5.1540.13 5.0720.10 5.1220.17 5.144-0.18

1 5.29420.20 5.26£0.22 5.352£0.14 5.17%£0.21

b 7 6.164-0.11 6.1420.11 6.152£0.13 6.144-0.18
10 6.7340.21 6.7720.13 6.80£0.13 6.78420.34

14 7.6540.16 7.61x£0.21 7.592£0.23 7.55%0.15

T FATEAE AR R NG B RN 25 5 B 3 (P<T0.05) . 1A b
EAERZE AR FE (P<0.05),
RO EWHEEBEXEINE S AR EEKRKER D
Table 5 Effects of rich selenium- germanium yeast on the

dripping loss during storage in Yanbian cattle beef

%
L TS 2 5
AL
$/d A B C D
1 0.0040.00 0.0040.00 0.00£0.00 0.00£0.00
4 4.8740.03 4.8440.05 4.83£0.03 4.85+0.03

INE 7 7.8440.05* 7.114+0.03" 6.96+0.11> 7.0840.19"
10 11.5240.16*11.1540.14>10.20+0.04¢ 10.38 £ 0.21°¢

14 11.0240.02# 10.2440.26" 10.07+0.10" 10.07 +0.08"

1 0.002£0.00  0.002£0.00 0.00£0.00 0.00=£0.00
4 6.7840.20 4.7340.17 4.70£0.15 4.7240.04
-3 7 8.1540.17 8.1240.11 8.11+0.05 8.1340.08

10 11.5640.57 10.87+0.36 10.56-0.88 10.4540.72

14 10.7640.21¢10.36+0.06" 10.53+0.05" 10.134+0.11¢

T ATEAE P AR A R NG R R OR 22 5% 1 3% (P<C0.05) . A b
TR ZE R AR E (P>0.05),
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0.05) HZEN K EE 10 K, 5 B4 A Fik 541 B i TVB-N{&
e Filemdl C.D i, BxTIR4l A Al 4l B TVB-N
B F3k 25 mg/100 g, 1M X% C.D LB WA TVB-N {4 5]k
25 mg/100 g JEENE 10 d ZJ5 (TVB-N & & S F bk .

AR >>25 mg/100 g) . Ui WA & 6 5 I B ) 4E i 8 2 A

BRI RSP TVBN B B EF 2, X5 5%
S ST S AL
407 i
7 O A4
350 mopy
@ 2 30r @med aa,
Zo s moa
1:5?20
:ME 15
#2010
£ s
£
0
1 4 7 10 14
e 5 1)

Storage time/d
3 TR 2E R B (P<C0.05)
B AR E AR ZE 7 A B (P>0.05)

[f RAR/NE

B 3 F AR B YA S SR I AR A TVB-N A %
Figure 3 Effects of rich selenium-germanium yeast on the

TVB-N during storage in Yanbian cattle beefl
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Figure 4

Effects of rich selenium-germanium yeast on the

TVB-N during storage in Yanbian cattle beef
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