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Changes and safety of heavy metals content in Polygonatum cyrtonema Hua in
Jiuhua mountain during nine times steamed and sun-bathed processing
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ABSTRACT: Objective To explore the content changes of heavy metals and harmful elements in Polygonatum
cyrtonema Hua in Jiuhua mountain during nine times steamed and sun-bathed processing. Methods According to
GB 5009.3-2016 National food safety standards-Determination of water in food, GB 5009.268-2016 National food
safety standards-Determination of multiple elements in food and GB 5009.17-2014 National food safety standards
Determination of total and organic mercury in food, the moisture contents and the contents of lead, arsenic, mercury,
cadmium, copper, chromium, manganese and molybdenum of Polygonatum cyrtonema Hua in Jiuhua mountainin
different processing stages were detected and compared. Results The mercury and molybdenum were not detected
in Polygonatum cyrtonema Hua in Jiuhua Mountain. During the processing of nine times steamed and sun-bathedfor
processing, the concentration of heavy metals and harmful elements increased with the increase of times of steaming

and drying. However, the concentrations of lead, arsenic and cadmium reached their highest levels when they were
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steamed and exposed to the sun for 5 d, and then decreased again. The content of heavy metals in Polygonatum

sibricum Jiuhua was lower than the limits specified in the Chinese pharmacopoeia (2020) and substitute tea safety

standards, but the content of lead was higher than the limits of fresh vegetables and vegetable products. Conclusion

The content of heavy metals and harmful elements in Polygonatum sibricum Hua in Jiuhua mountain is safe when it

is used as Chinese herbal medicine and substitute tea, but it is not recommended to be used as a raw material for

cooking.

KEY WORDS: Polygonatum cyrtonema Hua in Jiuhua mountain; steamed for nine times and sun-bathedfor nine

times; heavy metals; substitute tea
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Hemsl.)8%, £ 1€ # i (Polygonatum cyrtonema Hua)i T-4#4R
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Table 1 Regression equation, correlations, LODs and LOQs of trace elements

TLEAR e BE 75 Bl /(mg/L) (=] I AHXREr iz H BR/(mg/kg) A w PR /(mg/kg)
it 0~30.0 Y =26.48X —28.55 0.9931 0.02 0.05
fift 0~30.0 Y =1.818X —1.886 0.9922 0.003 0.010
] 0~30.0 Y =8.138X —9.596 0.9909 0.002 0.005
IR 0~8.0 Y =168.693X —20.089 0.9997 0.003 0.010
% 0~30.0 Y =10.437X -10.614 0.9917 0.05 0.20
il 0~1000.0 Y =13.46X —63.00 0.9994 0.05 0.20
ki 0~1000.0 Y =6.949X —42.371 0.9998 0.1 0.3
# 0~100.0 Y =330.72X +900.77 0.9979 0.01 0.03

Fz2 FARMIME#RPETERE(N=6)
Table 2  The content of trace elements at different processing stages (N=6)
it /(mg/kg)
JLER
i A — 2K — IR T T 0K pEyINiy
it 0.31+0.02" 0.70+0.017* 1.93+0.07™ 1.07+0.04™4
it 0.017+0.000" 0.023+0.001" 0.058+0.004™ 0.051£0.002"*
] 0.057+0.002" 0.180+0.008™ 0.431+0.009" 0.390+0.0117
xK ND ND ND ND
% 0.33+0.01" 0.37+£0.017* 0.26+0.017* 0.52+0.017%
Gl 1.12£0.01% 1.48+0.01" 2.95+0.02" 3.25+0.07"
i 20.6+1.3% 33.3+0.9™ 72.9+0.6™ 95.8+1.9"
# ND ND ND ND

T B ILR NS A SRR LR, P<0.001; #8R WA A S —Z—MBRTHLEL, P<0.001; A ZICR NS LA LM EORT HLEL, P<
0.001,

&3 TREIMIMERHERKS S EN=6)

Table 3 Moisture contents of samples at different processing stages (n=6)

i A

178 1 MR 576 5 W0 9 7 9 MV BTHE

IKAE (g/100 g) 81.240.6 80.4+0.6 41.5+0.5 28.5+0.2
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x4 BKOREBFAEMIMEFIEFERPETESE(N=6)

Table 4 The content of trace elements at different processing stages in the dried samples after adjustment with the moisture factor (n=6)

i/ (mg/kg)
JLE

fief TN 1 78 1 WYHOHRS 578 5 MiTHG 9 78 9 T A
it 1.67+0.08 3.550.05 3.30£0.13 1.50+0.05
i 0.090+0.001 0.118+0.004 0.0980.008 0.072+0.003
ki) 0.304+0.010 0.9170.040 0.736+0.015 0.546+0.015
K ND ND ND ND
B 1.74+0.03 1.90+0.05 0.45+0.01 0.72+0.02
il 5.96+0.06 7.56£0.05 5.0420.03 4.55+0.10
i 109.5+6.9 169.8+4.4 124.6+1.0 133.9+2.6
# ND ND ND ND

TE: BRARFIRH, R BT o R 4410 [, P<0.05.

He 3 AT, SRR SR EAR &, A RA. &
o178 1, K&l g, B3] T 528 500, Ko
TN, iR G EORE I — 2 Ao A WE T 9 28 9 i,
KO EBEZE 30%LL T o B3R 4 AT, Zad/KaRIEZE 5
ETHRREIE, BRI SN, At AR T
MBS i A B 2 . SEERE 20T 1 26 1 I, 2
FUFT K . ZEHR 4N T IRBE N K B, A 0 R A T
Bt BT 57 S W, BEEZEMTUCERIN, JTRTEZRR T
TR R TR, & REAR; BT 928 9, JLR it
—H, BES . B2 FocREIAh, g R .
DR ABESE FEH T 1255 28,9 26 3 IR A A RE i,
I A A —ZE N5 BRE RS, BT LR ITAG TR o
AR ELAA 1,

e 2 FIFR 4 SR, WAL R BRE S 25 N
DU HE I, — 5 TRRE S P T R sk, B
— 7 TRTRE b o B K A R S AN W A 95 e, 24 7K 43 el 0 B
JiE 5 T OL 2 SR IR L I, 52 BB b rp A O 20k BE
YK IR A0 B R 95 I T 00 260 2 B S B N, S BRAE A
FR T 2R B3 S TR/ o 5 2 45 SRR R AR ZE M R v, — i
TR BB A T s T T TR 2R M R P R . HAE S
25 WG, 45 BRIAR 3 AR 4R MM AR PR S i Tk
FANIOE Y
33 BEREXREFAMESR

YE MG R ALY, Tt e RE TR 2568 2T
R, HRERIE AT AR A bRIE . £ P2
b 4R S E TR R L 5.

it ChEZE) (2020 OPHUE R 25 T E 4R
A EFICRR S, e LB IR TS L e
W, HCEY . BB RANR A AR TR A, [ SCk
A8 A A b 24 b4 o E 4R S AT F R AR AR A T

x5 BERRVAMIESRREEZRER
Table 5 Limits of heavy metals and harmful elements in food and
traditional Chinese medicinal materials

PR {8/ (mg/kg)
TR
CREGI (AVAEE R 11 5 AL 3

it 5 5.0 0.1 1.0

fi 2 0.5 0.5

i) 1 0.5 0.1

yi3 0.2 - 0.01

L 0.5

il 20

FER 2 FR ALY, JUAR BRSOk 2 1 21T
W IT A, BRI b dh 32 A T M ) RS A I A
FEOR A FOREASE bR PSR, B AS
B T SE B AR E, BT SRS A AR L R LR 1L 4
BAEATALARAED, 53 S 2384348 il 1 by B LA K A
RFREN T B S VE T bR P AR R T AT B
B 3 FhiEbR, BRELE 5o TWTER M7 bR o R AR o R
B TH—NELBERE, RESAHE, Skl
5.0 mg/kg, HALAIZ 2.0 mg/kg, TCIBTEME— Rk, JufE
FRE A BITF A et

bR T EOREAS, LRI XK BRI T RS . K
% GB 2762-2017 (B REZEEZRFME EHTIBREYR
) Bl R EEEORB 1 0RE, B 4R R IR E SR
LA, TS B BRI o SR PR S 1 SRR,
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