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Investigation of concentration change of metal elements
in the wine lees during fermentation by ICP-MS
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Abstract: In the present study,the concentration and change of 16 kinds of common metal elements including Na,
K,As,Pb,Cd, Ti,Mg, Fe,Cu,Mn, Zn,Ca, Al,Ni, Cr and Ba were detected in wine lees ( fermented grain)in the
fermentation process using ICP-MS coupled with microwave-assistant decomposition methods. It suggested that
the spatial distribution of the wine lees and the fermentation time exerted clear influence on the concentration of the
metal elements in the samples.The concentrations were significantly higher in the mid-lower lees than those in the
mid- upper ones, and increased with increasing of fermentation time. The increasing rates of the mid - lower
samples were much faster than the mid—upper, which reached to a balance after fermentation for 28 days while the
latter showed a balance after 28~35 days.The difference in concentration and change pattern of metal elements in
wine lees of different spatial distribution may be ascribed to the production and transfer of Huang- shui during
fermentation. The preliminary study suggested that the fermentation mediates influence the multi — elemental
composition of fermented grains, thus impact the transferring efficiency of metallic components from raw materials
to wine products.

Key words: Luzhou flavor Chinese liquor; metallic elements; liquor fermentation; microwave - assisted digestion;
ICP-MS
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Table 1

average concentration of 16 metal ions in fermented grains

from upper—middle layer and underlayer and corresponding t test results

T EJE (pe/s)

T HE(ne/s)

t

. WA VA

L P bRl 2 P MR 2 i p
Ca 843.18 64.77 920.97 124.11 2.5851" 0.0362
Cu 6.65 0.90 6.78 0.85 1.0069 0.3475
Fe 637.58 88.15 792.81 195.20 2.6670 " 0.0321
K 5568.02 256.99 6037.35 617.78 2.7056 0.0304
Mg 1681.29 115.79 1880.44 253.16 3.2655 " 0.0138
Mn 89.75 8.12 102.46 17.51 2.5810" 0.0364
Na 54.98 3.34 63.54 8.79 2.9624 0.0210
7n 28.54 3.41 35.46 10.02 2.4443 " 0.0445
Ph 0.64 0.05 0.77 0.04 1.3997 0.0875
As 0.34 0.02 0.37 0.02 1.5377 0.0895
Ba 12.04 0.89 13.30 1.50 2.3384 " 0.0412
Cd 0.08 0.00 0.08 0.01 2.0741 0.0560
Cr 8.05 0.34 9.00 0.61 2.1874 0.0603
Ni 392.96 14.77 398.56 14.82 2.3130" 0.0401
Ti 298.65 11.94 304.74 12.18 2.1381" 0.0490
Al 98.65 4.04 104.33 12.83 2.2676" 0.0577
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Fig.1
in fermented grains from upper—middle layer and underlayer
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loading value of 16 kinds of metal elements

20164F 175 269



I@%:ﬂ%fﬁ

Science and Technology of Food Industry

23 ARZHEAEETEHEBETRTHLSRE
Fit BB 5% 22

H T SRR B A X A [R) 45 8] )2 T i A s =2
FhICER L0 ARSI, I 52 T R IR (] 43312k 0.7 (14
21.28.35.42 .49 d pAlEs S &Rt E W S, J
K H Pearson A ICH3 M 70 AT 1T A W A] 5 o0 2R &%
B2 EOCFR . AT 45 2R ThAH SCHE TE Tl 43 5 3R
TNIEAHICE S AH G, BUE RN R T AR .
TS TCEE I A8 W A 2 8] 2 1 A DG S AR DG, i
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Table 2 Pearson coefficient analysis of the correlation
between fermentation time and concentration of metal elements

in fermented grains from upper—middle layer and underlayer

. )R T2
JLH N N
M P A P

Ca 0.887 " 0.0033 0.816° 0.0134
Cu 0.781" 0.0221 0.3994 0.3270
Fe 0.777" 0.0232 0.6391 0.0880
K 0.912*" 0.0016 0.824" 0.0119
Mg 0.888** 0.0032 0.863"* 0.0057
Mn 0.926 " 0.0010 0.833" 0.0103
Na -0.0638 0.8806 0.839"" 0.0093
Zn 0.897 ** 0.0025 0.6786 0.0643
Pb 0.835"" 0.0100 0.872"" 0.0048
As 0.6801 0.0635 0.877*" 0.0042
Ba -0.1957 0.6422 0.3947 0.3331
Cd 0.4569 0.2551 0.724* 0.0422
Cr 0.6220 0.0997 0.787" 0.0205
Ni 0.4349 0.2191 0.6812 0.0894
Ti 0.5482 0.1318 0.3137 0.3183
Al 0.6831 0.0617 0.8371° 0.0131
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Fig.2 linear regression between fermentation time
and multi—elemental composition
in fermented grains and plot of resultant slops
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Fig.3 Concentration change of metallic elements in in fermented grains

from upper—middle layer and underlayer upon different fermentation time
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