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Effects of Selenium Enrichment on Biological Stress of Various Trace Elements in Jujube
LI Hua-wei', DING Yu—chan', ZHU Sheng—qi', YOU Ya—lun?, GUO Bo—han?, TIE Mei*"

(1. College of Chemistry and Chemical Engineering, Shenyang Normal University, Shenyang 110034,
Liaoning, China; 2. School of Environment, Liaoning University, Shenyang 110036, Liaoning, China)
Abstract: Quantitative analysis of various trace elements in Se —enriched jujube by microwave digestion —
inductively coupled plasma mass spectrometry. The correlation coefficients of the calibration curves measured
by the method were all greater than 0.998, the detection limit was 0.006 wg/L.-0.061 pg/L, and the relative
standard deviation was less than 2.5%. Studies had shown that, with different amounts of selenium, various
trace elements in jujube presented their own trends. With the gradual increase in the amount of selenium,
selenium had a significant synergistic effect on the content of Zn, Mn, Cu, Ca, Fe, V, Mo and Co;However,

selenium has a significant antagonistic effect on heavy metal elements such as As, Cd, Hg, and Pb.
Key words: inductively coupled plasma-mass spectrometry (ICP-MS); microwave digestion; jujube; seleni—

um;nutrient elements; heavy metal
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Table 1 Sample microwave digestion procedure

WiRES T REEC FHERHE/min fEIEEHE/min - BIER/W
ekt 1 120 5 5 6
(HNO;) 2 150 5 10 6

1.5 ICP-MS TAE&M
ICP-MS TAE&MEE 2.

£2 ICP-MS L{E&H
Table 2 ICP-MS working conditions

ZH (N ZH {8
AR 99.999% RS 700 MPa
B 1.0 L/min B 15 L/min
ExSud 1.5 mL/min PEFIK 2.0 L/min
KRR 8 mm #HS 1.0 L/min
RF D) 1355 W MR 1.0 L/min

N NAUIN 15 L/min FEAbE g 2C

S 344.75 kPa WEE A 0.3 1/s

2 FHR51R
2.1 FRiErhZR S 7 ARG R
G J7 VA W b 1R 28 5 07 74 RO A H R (detection
limit, DL) 5 #H X% #1422 (relative standard deviation,
RSD) % 3 iR,
®3 LMERAXRBRGHR

Table 3 Correlation coefficient of linear range and detection limit

JCE MR (/L) MCHREC KBBR/(ne/l)  RSD/%
Se 0~100 0.999 7 0.032 1.7
Zn 0~400 0.999 1 0.054 2.3
Mn 0~100 0.999 9 0.027 2.1
Cu 0~100 0.999 9 0.003 1.9
Ca 0~400 0.998 3 0.061 2.0
Fe 0~100 0.999 7 0.012 2.3
\ 0~200 0.999 3 0.006 24
Mo 0~200 0.999 9 0.022 11
Co 0~200 0.998 6 0.024 15
Cd 0~100 0.999 8 0.024 1.9
As 0~100 0.999 9 0.035 1.8
Hg 0~10 0.999 8 0.012 1.0
Pb 0~100 0.999 6 0.020 L5
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Fig.1 Effect of selenium application on selenium content in jujube
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Fig.2 Effect of selenium application on manganese,zinc and

copper content in jujube
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Fig.3 Effect of selenium application on the content of calcium

and iron in jujube
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Fig.4 Effect of selenium application on vanadium, molybdenum
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and cobalt content in jujube
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Fig.5 Effect of selenium application on arsenic and

cadmium content in jujube
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Study on Changes of Antioxidant Activity of Red Heart Pitaya Wines during Storage
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Abstract: In order to explore the relationship between betaine and antioxidant activity of red heart pitaya wines
during storage and effective color control technology. The changes in betaine content and hydroxyl radical
scavenging activities, reducing ability, and ABTS* radical scavenging activities of three red heart pitaya wines

and commercially available red heart pitaya wines were studied. And correlation analysis between betaine

SEEIE VIR RSN L 5 BB ARBISE (YS201601 ) 3 B 4B “ Sk N L 5 {6 11 BA 215 35 F (YS201602) 5 ) PHARIE & K L 114 9%
(T %[2016]21 5 ) ; |~ PRHE 4 AL A& 100 (BER AD17195088 ) 5 5% M1 117 A1 3K 34 & Ji 301 (B4 AH PT1907006) ;) PG H 2k Fl 2% 5L 4
(2019JJA130016) ;2019 4F) P4 iR AR MBI R B8 0 #7155 H (2019KY0711)

VEH# A« BORKEE (1995—) , 2 (D) W05 4 F9E ] & i L5424,

*MEIER  BRME(1965—) I #0082 W1 WF9 O 1) AR oI OB AR

R S S S ST S S S S S S S = S ML <A S SR SIS = R S S S S A SIS A = A S S S S AL A = =S S S S S S A = = A 2 =

[15] Tk, SR, BREEDS, 45, a0 €% — H Bl & 55 B IR T 2017, 8(6): 2091-2097
PRGN AR P 6 R &S], AT AkF, 2013, 41(11): [19] FME, L7168, VFES, 5. U AT b 3 7 o0 f s & 45 g
1669-1674 TR TN 2 I RE S R 27 B R T ER ASE R[], A,
[16] LOPEZ H I, PALOMO M, MADRID Y. Selenoproteins: the key fac— 2012, 31(6): 961-966
tor in selenium essentiality. State of the art analytical techniques for [207 ) 86f. 7 FES ARV e FH X A K 5 A A8 % BRI g il T
selenoprotein studies[J]. Analytical and Bioanalytical Chemistry, I FCERE, 2003, 10(6): 20-24
2011, 400(6): 1717-1727 [21] &=tk it TT R AN A A ShfE g B A BE 4 5 i — LA 4k
[17] BEIGUE, 75 0. R fR-1CP-MS e VR Y 12 Fh4:)m BER B, B = BE A4, 2015, 35(11): 282-283

JCE[IL]. A 64, 2019(22): 173-174
[18] W), 4 SCE. B A AT E R. £ 4 IR A A T 2412, Wr#E B #5:2020-02-03



