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Study on the change of metal elements over
the medium-temperature Daqu starter—making process
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Abstract ; Using microwave digestion combined with inductively coupled plasma mass spectrometry (ICP—MS) ,the change of
17 metal elements including Na, K, As,Pb,Cd,Sn,Ti,Mg,Fe,Cu,Mn,Zn,Ca, Al,Ni,Cr and Ba were measured in the medium
— temperature Daqu starter over the manufacturing process. With the employment of SPSS software, statistical analysis of the
difference of related metal elements in the Daqu surface and Daqu core was applied using t—test.The results suggested that the
overall content of metal elements during the fermentation varied slightly, and showed no clear correlation with starter
fermentation time.The amount of Cu and Fe in the center of starter significantly decreased upon increasing fermentation time,
which was reversed comparing with those in the out—layer starter.In the meantime,Zn concentration increased in the starter
center but declined in the out - layer. The time - dependent concentration change of Cu, Fe and Zn might be linked to the
preferential distribution of aerobic and anaerobic microbes in the starter.
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Table 1  Conditions for microwave digestion
s PIES 7 I‘?E'lﬁ (] L ﬁ%ﬁfﬁ 1]
(W) (min) (C) (min)
800 5 50 5
800 10 120 10
800 10 180 25

FIZS [ AR UEZR G RG2S FRURE 5 7 T, AR i 2
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1150 W3 54k ity 0.91 L/min ; 45 88 74 i
Sy 16 L/min; f B S B2 1.2 L/ming 2R SN A
A RBELEE 3.5 L/ming REEGEE A 2.5 mm; R
FEAEFLAE A 0.88 mm s AR ICHEFLAE J9 1.1 mm ; 48 FH
HEFLAZ 9 1.0 mm; AL E R N 2 C
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Table 2 The distribution table of the average content and the results of

paired t test in the heavy metal elements of Daqu surface and Daqu core(n =6)

. i (pe/e) i (pe/ ) FR PR (p/e) ek
Average SD Average SD Average SD t{H pfE
Ca 666.74 65.87 595.21 82.45 630.97 35.76 2.18 0.05
Cu 6.93 1.59 11.16 1.43 9.05 2.11 4.69 <0.01
Fe 140.81 17.63 180.40 10.19 160.61 19.80 4.58 <0.01
K 4910.02 531.95 4167.32 385.81 4538.67 371.35 4.59 <0.01
Mg 1511.32 109.92 1316.54 108.30 1413.93 97.39 4.99 <0.01
Mn 48.33 3.62 41.98 3.47 45.16 3.17 4.90 <0.01
Na 31.27 3.34 30.01 2.89 30.64 0.63 1.57 0.15
Zn 34.08 3.86 26.58 2.74 30.33 3.75 4.14 <0.01
Pb 0.08 0.01 0.01 0.01 0.07 0.01 0.62 0.55
As 0.06 0.01 0.05 0.01 0.05 0.00 1.53 0.16
Ba 477 0.28 442 0.32 4.59 0.17 2.96 0.01
Cd 0.04 0.00 0.03 0.00 0.04 0.00 2.61 0.03
Ni 130.99 6.55 122.42 6.12 123.57 6.18 1.34 0.21
Ti 99.55 4.98 93.04 4.65 93.92 4.70 2.70 0.02
Al 92.88 4.64 86.81 4.34 87.63 4.38 1.29 0.26
Sn 6.98 0.35 6.52 0.33 6.64 0.33 0.56 0.67
Cr 0.71 0.04 0.53 0.03 0.58 0.03 2.03 0.06
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Fig.1 Projection of the factor loadings of variables
for 17 elements in Daqu surface and Daqu core samples
on the factor—plane after varimax rotation
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