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Determination of Anthocyanins Content in Black Rice
Feremented Beverages by pH Differential Method

LU Ming.FU Xin,CHI Ji-jie
(Food and Processing Research Institute of Liaoning Academy of Agricultural Sciences,

Shengyang, Liaoning 110161)

Abstract: In order to setablish and optimize the suitable determination method for anthocyanins content in the
black rice fermented beverages,pH differential method was applied to the determination of anthocyanins con-
tent in the black rice fermented beverages,and the optimal determination conditions were determined. The re-
sults showed that measuring wavelength was identified as 510 nm,pH was 1. 0 and 4. 5 when determined the
absorbance, the equilibrium temperature was 30 ‘C ,balancing in the buffer solution of pH 1.0 for 70 min,and
balancing in the buffer solution of pH 4.5 for 30 min, the anthocyanins content in the black rice fermented bev-
erages was 119, 6 mg+L"',which was determined by pH differential method. The method of operation was sim-
ple and convenient,and it could be used for quantitative analysis of anthocyanins in black rice fermented beverages.
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SR A Zn® (ZnSO, « TH, O) |
Mn*" (MnSO, « H,0) .Fe*" (FeSO, «7H,0) ., &%
EOHIEINE R RS VM E 0. 05 mole LT BB R
ZEph (B 17.9 g i NaH, PO, -2H,O f1 7.8 g
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MIRA W GREE 0. 05 mol- 1" pH 6.0 (Bl Eh 28
M 50 mL fillA 0. 019 mL @A) A . 0. 028 mL
H,0,),
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Table 1 Orthogonal design of three factors

and four levels

ga Fe?t/ Mn?* / In®t )/

Combination (mg-L™) (mg-L) (mg-L™)
(A) (B) ©

1 20(2) 20(2) 80(4)
2 20(2) 0(D) 20(2)
3 80(4) 0D 80(4)
4 40(3) 20(2) 0D
5 40(3) 0D 40(3)
6 0C 40(3) 80(4)
7 0(D 0(D 01
8 0(1) 80(4) 20(2)
9 40(3) 80(4) 80(4)
10 0(1) 20(2) 40(3)
11 80(4) 20(2) 20(2)
12 80(4) 80(4) 40(3)
13 20(2) 80(4) 0D
14 40(3) 40(3) 20(2)
15 80(4) 40(3) 0(1)
16 20(2) 40(3) 40(3)
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Table 2 The orthogonal test results of average

daily increment of Pleurotus ostreatus hypha

ma A B C H 38 KAk /em
Combination Fe?t/ Mn? "/ Znt / Average daily
(mgeL") (mg.L! (mg-.L!) increment

1 2020) 2(20) 4(80) 0. 70

2 2020 1C(0) 2(20) 0. 80

3 4(80) 1C0) 4(80) 0.82

4 3(40) 2(20) 1C0) 0. 54

5 3(40) 1C0) 3(40) 0.73

6 1C0) 3(40) 4(80) 0.65

7 1C0) 10 1C0) 0. 87

8 1C0) 4(80) 2(20) 0.76

9 3(40) 4(80) 4(80) 0.74
10 1C0) 2(20) 3(40) 0.82
11 4(80) 2(20) 2(20) 0.74
12 4(80) 4(80) 3(40) 0. 64
13 2(20) 4(80) 1(0) 0.74
14 3(40) 3(40) 2(20) 0.69
15 4(80) 3(40) 1(0) 0. 66
16 2020 3(40) 3(40) 0.67
K1 3.10 3.21 2. 80

K2 2.91 2.80 2.99

K3 2.70 2.67 2.86

K4 2.86 2.88 2.91

k1 0.78 0. 80 0. 70

k2 0.73 0. 70 0.75

k3 0.68 0.67 0.71

k4 0.72 0.72 0.73

R 0.40 0. 54 0.13

& E—~K B>A>C
R A KA ALBIC2

U0 5 6 AR 1 227 2 H 0 RO G
oI 2 TLAEARA 7 il 4 & 4 F AIBICL
1156 45 R AR A R 2 16 B2 AR B iF 9
A —Z5 R I —E & AB.C & B ZEKF 1 i
A O T TR AR & B F i — 21T
oy . T I IE A I B TR A TS Y
FRFEEE 48 B REBC A% 1 W TR 22 H 1 2
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Table 3 The orthogonal test results of dry
weight of Pleurotus ostreatus hypha

sio A B C W TH /g
Combination Fe?t/ Mn?* / Zn®*/ Dry weight
(mg+L'')  (mgeL' (mg-LY) of hypha
1 2(20) 2(20) 4(80) 0.0843
2 2(20) 1C0) 2(20) 0.1783
3 4(80) 1C0) 4(80) 0.1156
4 3(40) 2(20) 1(0) 0.0543
5 3(40) 1C0) 3(40) 0.0251
6 1C0) 3(40) 4(80) 0.0679
7 1C0) 1C0) 1(0) 0. 0580
8 1C0) 4(80) 2(20) 0.0711
9 3(40) 4(80) 4(80) 0.0403
10 1C0) 2(20) 3(40) 0. 0405
11 4(80) 2(20) 2(20) 0.0608
12 4(80) 4(80) 3(40) 0.0991
13 2(20) 4(80) 1(0) 0.0671
14 3(40) 3(40) 2(20) 0.0549
15 4(80) 3(40) 1C0) 0.0420
16 2(20) 3(40) 3(40) 0.0525
K1 2.38 3.77 2.21
K2 3.92 2.49 3.65
K3 1.75 2.17 2.17
K4 3.18 2.78 3.18
kl 0.59 0.94 0.55
k2 0.98 0.62 0.91
k3 0. 44 0. 54 0. 54
k4 0.79 0. 69 0.79
R 2.17 1. 60 1. 48
HRE>K A>B>C
L& & A A2BIC2
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Table 4 The orthogonal test results of POD

activity of Pleurotus ostreatus hypha

POD 1%’
ity A b L <g-jf> D
Combination Fet/ Mu?*/ Zat*/ POD
(mg+L'") (mg+L'') (mg-L'") .
activity
1 2(20) 2(20) 4(80) 118. 20
2 2(20) 1(0) 2(20) 131. 85
3 4(80) 1C0) 4(80) 48.98
4 3(40) 2(20) 1¢0) 57.23
5 3(40) 1C0) 3(40) 25.43
6 1¢0) 3(40) 4(80) 129. 90
7 1C0) 1C0) 1¢0) 41. 40
8 1¢0) 4(80) 2(20) 72.15
9 3(40) 4(80) 4(80) 32.85
10 1C0) 2(20) 3(40) 47.85
11 4(80) 2(20) 2(20) 50.18
12 4(80) 4(80) 3(40) 75.15
13 2(20) 4(80) 1C0) 49. 65
14 3(40) 3(40) 2(20) 53.475
15 4(80) 3(40) 1C0) 38.475
16 2(20) 3(40) 3(40) 38.025
K1 291. 30 247. 65 186.75
K2 337.73 273.45 307. 65
K3 168. 98 259. 88 186. 45
K4 212.78 229. 80 153.92
k1l 72.83 61.91 46. 69
k2 84.43 68. 36 76.91
k3 42. 24 64.97 46. 61
k4 53.19 57.45 38.48
R 168. 95 43.65 153.75
M2 E~>K A>C>B
A& & A2C2B2

5 sk
3.1 #ig
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MEHMAR 2T LLE A RIRER R, Fr LR
2B 1) A A PR 2R GO [R) b 1) B AR L 38 R
A2 Bl Fe*™ 20 mg+L",

2R B2 X T 11 W5 A 46 A5 & & J B1 47, Ho
I 2R 22 H P i K E R By F 20y 5
R 2R, 25 B2 T 22 4= Wy i I S 1 5 il TR 2% TR ff
TE ALK T 5F 0 B A5 % s 6T % 4 e 22 POD I M
FRPRET W B2 47, A K1, K2, K3, K4 4 Haf
PLE B BL.B2 WX B 22 POD 7% P (1% 52 ) A
KR BRI A8 0 R/ NE R I DR
P Z 804t 1) F B R XS [R) 48 A5 A BB R L BE
B B1 B Mn*" 0 mg+L",

E C T 3 AN bRk UL AR DL C2 iR
K, B LLEL C2 B Zn*T 20 mg+L",

i LRt AL A A A2BLC2,
Bl Fe*™ 20 mgeL' .Mn*t 0 mgeL"'. Zn** 20 mg-L"',
3.2 itig

i o0 2 % B T 40 B A R AR B T
L.l Fe’" \Mn” [ Zn®" =Rl oo R i =
BRI R WKFIE g et 3= 4 16 Foid g 2 4 L il e
2% AR BN 8RR 0 B B 45 A S PR R AT 45
G5 0 A1, 0T LU S X F O R 8 b & . A
F M B 32 U 2 A — A Y D3 36 5 2R T LA
HWHMES 0 mgeL! Fe?.0 mge+ L' Mn*" .
20 mge L' Zn*" 44,20 mge L' Fe*" [0 mge L
Mn®" .20 mge L' Zn*" H & & 20 mg+ L' Fe?' |
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Effect of Different Trace Elements on Mycelium Growth
of Pleurotus ostreatus

LIU Shuan-cheng' ,MU Jun-xiang' ,CAO Xing-ming' ,ZHANG Cui-ying’
(1. Department of Biology,Jining Normal University, Ulanqgab,Inner Mongolia 0120005 2. Ji-
ning High School Affiliated to Beijing Normal University, Ulanqab,Inner Mongolia 012000)

Abstract: In order to promote cultivation production of Pleurotus ostreatus ,taking Pleurotus ostreatus strains as
,Mn?*, Zn*

tors and four levels produced a total of 16 kinds of experimental combinations. With a solid plate and liquid

test material, through three kinds of trace elements in Fe?' by orthogonal design with three fac-
shake flask culture method for cultivation of Pleurotus ostreatus and the average rate of growth,dry weight and
peroxidase activity of mycelium were measured and it was visual analysis by orthogonal test design. The results
showed that comprehensive optimal scheme was Fe?™ 20 mg+L"',Mn** 0 mg+L"',Zn’*" 20 mg+L"! through the
general equilibrium analysis and the actual situation with different index corresponding to the optimal combina-
tion conditions.

Keywords: Pleurotus ostreatus ; trace element;mycelium; peroxidase
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