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Effects of added exogenous inositol on the content of
dissociative metal ion in malting barley
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Abstract: [Objective) Effects of adding inositol in the germination process on the content of dissocia-
tive metal were investigated to provide information for developing a more reasonable malting process.
[Method]) Using barley“schooner”as the experimental medium,Inductively Coupled Plasma Atomic Emis-
sion Spectrometry(ICP-AES)was adopted for studying the content changes of dissociative metal ions Ca*" ,
Mg*" ,Zn*" ,K* ,and Na® under the influence of inositol additives in the barley sprout process. [Result]
We found that adding exogenous inositol could improve the contents of the dissociative metal ions in the
germination process. Compared to the control group,the largest content of Ca*" ,Mg*" ,Zn*" ,K" ,and Na™
could be increased by 7.5%.4.2%,30.3%,9. 8% and 7. 9% , respectively. [Conclusion] The inositol can
promote the release of metal ions in barley germination process and improve the content of free metal ions.
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s WUBE X 47 25 1 7= 7 o R B BN FL AT 4 A
VEF s 2265 R B0, A ILEE A1 NaCl BE $2 15 v 82
BT BE 0 7 ORG RE T N RE AR KA — 8 1R
VER . ABZEWLBAT W 50 . A7 SC LB A Sy 8 5% 41 2E 51
TEH Z2 AT b A 52 38 L3/

AT R B A i 22 3 B b 4 T B X ] 2 il
F B TS A B I 0 SO SRR T T e Y O
Xt A2 2 ot R 22 T 38 A AR R s e BT LA
AL RLA A0 LR >k 52 e 4 T B 1 & i i A2 Ak, E
T 59 K A2 e 2 2ok 2 v K i g 00 3% 07 o8 242 28
. ST UL R A ST o o G S A B TR
JEF & B 3E 3 (ICP-AES) , 46 1 #b Y5 L B % R 5%
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L1 # #

PR 22 W B Dy schooner ™, i H ML A2 2 (R
DA BR 2 AR AL B B LB CBE B EAE AU Ok
H 589 2k A RO Aot BT B MR BE S SR 1000
pg/mL, s Hr ki,
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TJA IRIS Advantage 4> i i & & % 5 F 1k
RO TEAL 6 A A ] R . H R 1L 25
kW 2 1514 L/min; 58 <2 0. 5 L/min; WL &
JE:15 mm; 546U J 2 165 kPas I 2 52 % 8. 120
r/min; 43 B} [8] : Low WL range 20 s, High WL

range 10 s,
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1.3.1 2 BBFRAMERRGHE 0 9IHER
WHL 10 mL 45 868 1,2 mL $¢8 7 F1 20 mL 4,
BB bR MEAK £ W T 100 mL 25 &, S AR
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AW . DARKIR (RBLAr B0k 1020 4 ot B IR
B IR ERE A B KRB 2,5,8,10,20 £%, e il bR
HE TAEWS W . SRS DABS & 5 5 B2 R G Ak b, 25 1
Jo i R B kg e AR bR 2 AR o M R O AT e LA
1.3.2 HWZEERXE HE 1SS0 9 )
TESEME o 5 A AH X AR oE AR 22 (RSD)
1.3.3 =M ERXL 4 0.25 mg FRMESE BT
A AR $EAT s IS5 o DL 3SR il 38 5 vk
I TER 1
L4 SpMAENAZEZFIERTEEE FHEZN
141 EF0H& Pk KD —BRERMF
600 g.#% M2 30 h(JB¥E 6 h, T2 16 h,{#Z 5 h,
FR3I . EZF 96 h i T2 FERFRE R 16 C.
M EE R 100 %0 1Y 254 N HEAT 2 28 R gt [l kit 126
he FEGCRZTERAZWIBIA AN 6 mg LA, If- 58 A
TSI Ar] 3500 ELOR A [R) T2 S R i 0 AR . R
i FIC N &2 0 h R AZ G5 [ R 24 h Ok
UEAC TR B Ko AT 55 .
1.4.2 #BALRBRBTHBAHE K3 g &
FHRY T2 25 AR N A 50 mL 851K,
HWIREWL 2 b SR )5 T 40 C R KRR 1 h,4 000
r/min .0 30 min, i B B A 4 8 5 7 4R
.
1.4.3 #asehkaToEwae ERI1.2H
1.3 B9 2% 1 X5 B4R W b i i B A Ca®' L Mg®
Zn*" (K" Na' &7 .
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2.1.1 AfEw&w)a 5 MHERETIRSWHEMK
R bR R T AR A2 LR 1, & 1 n]
U5 45 42 J8 B TR B b o A5 2% VA 1 s o il 6 AR
(A ZB0R 0. 992 1~0. 999 8,
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Table 1 Linear equation.correlation coefficient and linear range of different metal ions

SRET LA AH R R AL ZePEJE /(g « mL™Y)
Metal ion Linear equation Correlation coefficient Linear range

Ca®! Y=235.315X+13. 262 0.999 8 0~20

Mg? " Y=144.578X+18.582 0.999 8 0~50

Zn?t Y=239.08X+15.476 0.999 3 0~4

K* Y=6.245 5X+30.9 0.992 1 0~200

Na™ Y=172.947X+258. 17 0.999 2 0~25
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2.1.2 MHEEREL WE2 PR EEREN RSD 2 0. 17% ~0. 76 % , £5 A i 3o oK B 2K

£2: TALEHTFEENEFANBEERR

Table 2 Precision test of different methods of metal ions detection

SIRET S FHM G ml ) R g - mL D) AT e 22/ %%
Metal ion Experiment No. Average value Standard deviation Relative standard deviation
Ca®™ 9 4.21 0.023 0. 54
Mg?™ 9 3.98 0.011 0.28
Zn*" 9 1.58 0.012 0.76
K+ 9 8.56 0.015 0.17
Na™ 9 2.57 0.016 0.62
2.1.3 e RRE DRI S5 R (GR 3) KRB, SEE SR EEY G .

&4 BB T LR Sl 95, 1% ~ 102, 3%, 22 B 0
%£3 ARALEBEFHEKENE

Table 3 Detection of recovery rate of different metal ions
E - W EfH/(pg « mL™1) A/ (pg « mL™1) W BaE/(pg » mL™1) [l =R/ %
Metal ion Measured value Adding volume Total measured volume Recovery
Ca?" 0. 87 0. 25 1.08 96. 4
Mg?* 1.03 0.25 1. 31 102. 3
Zn?t 0.17 0. 25 0. 40 95.2
K' 1. 48 0. 25 1.75 101.1
Na™ 0. 36 0. 25 0.58 95.1
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Fig. 1 Change of dissociative Ca ion in malting barley

2.3 SMAEMEESEEFSENEZMm

PR e R K 2 i AR Pl % T B A W ks
VERT s HOZ 8 P B s R . K32 & 28 B b i
SHBETSREMZAME 2 FroR., mE 2 i, R
AL R 22 v i S AN B O a1 A8 Ak 5 X RS AR
— 3, Y R ISE R AR S T 0 B, R R i L
MR AR 2 54 h AT FEAR SR B P, 54 h f5 B Kk
AL B TR, HELZF 70 h J5IF B A& B
HroSE IR E . 7R 126 h 1, i
IR K 22 rp (86 B8 1 B ik B 868. 7 pg/gs BN
HE3R R T 4. 2%, W obnl WL, JUEE g T8 B A
R RPN I 25 45 R i O L AT DA 0 6 B 1 %
(R BE X 22 2R e A R EmEAE A .

—=— it H8 £ Reference substance; —o— % i /L B Add inositol

860

e ed
(=]
<

BET/(rgeg)
Mgion
~ ~J
LS e
L= (=]

700

660 L L : 2 .
0 24 48 72 96 120
R ZF I E]/h
Germination time
B2 KA RZF R i B S e 7 & i B ik

Fig. 2 Change of dissociative Mg ion in malting barley
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Fig.3 Change of dissociative Zn ion in malting barley
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