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A Comparative Study on Determination of Na™ .K* .Ca’" and
Mgt in Beer by Different Pre-treatment Methods

LI Peng-fei"?, LI Xiao-li"*?*, LIQi'"*, GU Guo-xian'?
(1. Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China;
2. School of Biotechnology, Jiangnan University, Wuxi 214122, China)

Abstract: Three kinds of methods, which were dry digestion, hydrodigestion and microwave-
assisted digestion, were applied to digest beer for analyzing Na*, K*, Ca** and Mg?*. The
results showed that the tested RSD of the samples was less than 6%. The precision and accuracy
of microwave—assisted digestion was better than that of dry digestion and hydrodigestion, The
method was a simple, rapid, reagent— saving, complete, low blank value method compared to
the dry digestion and hydrodigestion. However, there was not prominent difference among three
methods (P>>0.05). The results with different digestive methods among different brand beers
were little changed. The results presented here provided as the reference data for the further
studies.
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SpectrAA 220 B AU R F R B E T (&
B Varian A 8 #1); Na,K.Ca 1 Mg 25.0> FA#& 4T
(BREPEABRA R ; MARS i HR I (EEH
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RAKERFRUBOE S =R EN A B,
HBREGRE 1, '

1.3 ZTBHZ
1.3.1 Tkt HHRBBMBRSEHETESR 2

mL BF 50 mL 941+ 1 FEHIHNO,BH 48 h
BMEHR P, EHRREERE P EH#TRER
. EZEHMER. HERARCARE S, THHIR
BERMILIG % HNO, M By AL, o RACKF B &
BADRY #,550 CRHFF 6 h, iRATELRKAAL.
REHE,EB1mLA 1 FEHK HNOBE# . BA
50 mL ARMPHES. FNMIFEAZA.
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Tab,1 Operating conditions of FAAS

gy WK ATHE KB ZR 2% WE
B M BE/ RE/ WE/ WM/ B/

nm mA nm (L/min) (L/min) s

Na 589.0 2.0 0.2 1.0 5.0 2.0
K 766. 5 1.0 0.5 1.0 5.0 2.0
Ca 422.7 1.0 0.5 1.0 5.0 2.0
Mg 285.2 2.0 0.5 1.0 5.0 2.0

L3.2 BaHA MR R BR S KGR 2
mL B F S WAL S0P, 0 AWK MR B R R 1A
M 4: 1 ARKBAER 20 mL, RESEF, Mk
BRI E R 40 min, RAEWMEFMER, &
REZEAM BUABEXEAERNSRFERE, A
B Y B A R AL R HD TR 2K VB R 2 A B 50
mL FBHF. AREFFEREE.
1.3.3 ok AM s BEGRS/E MBS 2 mL
ETRERZEHME S, Mk HNO, 1 H, O, %
HEKLS: 1ARMWBAR 4 L, BHIRGRS . B
E 5 min FMA 5 mL K, 85 BOA BB K ## A
BR2PHFABRFHAGHR. HBRTEERAE
TR, RHABREHERRRBHFEFE 50 mL AR
Wb, BAZBERAG. ANBFEREE.
F2 REHWEEEF
Tab.2 Degree control for microwave digestion

we ¥ 7+ B’E/ R
w B [E] /min C i 5] /min

600 5 100 3
2 600 5 150 5
3 600 5 170 5

1.3.4 BHA5FAZR HEBEER.WEHM
S B R A AL SR AR SR BRI B RE 55 AR B A
A BAE N BN, AR T RIT .
RABRESIBEREE Nat M K" BFHES
REEBR(REKEYN 50 yg/mL)o.00,0.25,
0.50, 1.00,2.00 mL B T 25 mL (EBEHE P, A
1.00 g/L MyEALEA R B 53 1% 89 HNO/ER %
FEEFEARBEROSAR. KRERIIBR
&4 FE TR EEEE S BN 0.50,1.00,2. 00,
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2.1 RURHMENIER
RTHEBRBEENERRN ERPHBIEET
HNO; .HNO,; 5 H,0, (4881 5 : DU K HNO: 5§
HCIO, (B 5 : DIMHMBBRNHER. ERE
. HEHEER, XREREBFERGE, U
HNO:; 5 H,O, (& 5+ DIEN MM R R
37, 7 VOB Ry T L B, T L At R b 1 R VR BT X R
MRS B MW, FTLLEH HNO; 5 H, O, (R
W 5+ DIERHERRA .,
2.2 fEHBERMEAEE
EHMAHAROELT E4 M aEEY S
S A 2.00,4.00, 6.00 1 8.00 mL i) HNO; 5
H,O. (k5 : DHBR, TR LKA Y HMAR
NEFE 4 mL P LB, EPRESBEH. BAEH
BHK, BALREFRM 4 mL HNO, 5 H,
O, (EBIL 5 DEBR.
2.3 TiEHZEMBHMANHR
ERERUBITEZAIINEZE HHR
PITRBMMERER. UREEAXMRERE
C (pg/mLfE—m&HEER. 55, 3% B KE
ZWE 5K AMNERBHEFAESHEKRTR

45 s MIRGHE, TERKGWMER, 420k 3 Fix.
3 SEEBFEARHR
Tab.3 Linear regression equation and detection limits

BT apmnym HX R/

L E S FBR  (pg/mL)
Na A =0.774C—0.010 0 0.999 8 0.001 8
K A =1, 386 0C+0.003 3 1.000 0 0.002 4
Ca A=0.023 6C+0.000 9 0.999 9 0.003 0
Mg A=0.817 9C+0.030 2 0. 999 8 0.002 9

2.4 BEHZR

EHRBRBRS/SHES 2 mL, R 3 METL4REY
BB, 5 BIFAT 7 KRB Na* (K,
Ca* fiMg** S &, MESRREK 4.

HEATUEE, UE3HERLBTFEYEA
B EHEE, MXIRERESE 6 %A,
SR MR E TR N TR TR, K,
WA B BT TR AR L, R
AT BB R Y AL R R B R REEHB,
ShFIRBE X IR W B/ . TR WAL A
B EERARESHESM, B35 AKR PR EHR
Bk, B X 57 BE A £ SRR A BE AR T MR 22
2.5 EMEXE

W 2.4 FHIRBRS/EHHEG 2 mL, #17
3 RO IR AR B I, B R AT I E 6 IR, T
EERLEKS.
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Tab.4 The results of samples digested by three kinds of methods

Na K Ca Mg
M FHE/ RSD/ FB{E/ RSD/ FHE/ RSD/ FHE/ RSD/
#R (ug/mL) % (ug/mL) (pg/mL) % (pg/mL) %
Frmik 97.04 2.47 107. 24 3.02 14.07 2.14 53.58 2.64
Bk 101. 23 5.62 114. 39 4.83 15. 36 2.75 . 54,17 3.47
R 98. 68 2.01 110.73 1.94 13. 88 1. 67 56. 22 2.09
£5 ZHHELESENERELRE
Tab.S Comparison of recoveries from three kinds of methods
WL A8/ (pg/mL) I/ (ug/ml) Bl %/ %
IR Na K Ca Mg Na Ca Mg Na K Ca Mg
Fr:#d 97.04 107.24 14,07 53.58 92,57 93.77 93.62 104.26
B 101.23 114.39 15.36 54,17 80.00 90.00 15,00 50.00 105.29 92.83 107.94 95.77

Mui4M® 98.68 110,73 13.88  55.22

96,44 102.48 100.75 98.63

B 5 T A, R AT R4 1 Bk 0 4k i i
Wig 3 P ARSI EFBEWE Nat (KT .Ca®*
1 Mgt B b % B CR B 7E 92. 57 % ~107. 4% Z
H, U EEAEEENATHEEARFEEAN; KP
¥ B T e %ok 7 (B A (BT W 3R O 96. 44 %6 ~102. 48%
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Tab. 6 Determination results with different digestive methods in different brand beers pg/mL
Hik 14 24 34
IR Na K Ca Mg Na Ca Mg Na K Ca Mg
ik 87.78 102.78 14.85 57.32 85.90 88.15 11.10 49.93 130.40 96.53 13.20 67.93

Wik 114.85 123.45 15.25  57.85
B ME 98.90 118.43 13.32  59.74 94,15

109.23 102.20 12.88 50.78
97.18 10.85 51.14

159,85 138.45 14,30 68.90
148.40 124,67 12,96 69,37

B3 6 MR FT LUK . 3 Rk A BT A0 B O 3K
41k ¥ [F] — MR R O 0 78 B 45 SR AR, X T Na® (K7
M Ca* , B0 T LA ot b B8 0 1 X B B9 45 SR B 3L
P o RE e A0 2y 0 M RE 5 R R MBS . T Mgt
RPN R E R R ER
ZRREEEHTEZAERSBEF(P>0.05) .
B AR T A [ b B A R B &, B E Nat (K*,
Ca> #1 Mg®" &8, R Al W0 7 1 1k 77 1k %o o B9 0
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K* e v & B Bk 3 8, BT A& Bk
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