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Abstract

Objective: To determine the contents of trace elements zinc and selenium in raw materials,
semi-finished products and finished products of Fenggang zinc and selenium tea, and to analyze
their differences, in order to control the quality of Fenggang zinc and selenium tea. Methods: Eigh-
teen batches of Fenggang zinc-selenium tea samples in different processing stages were pre-
treated by wet digestion and microwave digestion. The contents of zinc and selenium in Fenggang
zinc-selenium tea samples during processing were determined by inductively coupled plasma
mass spectrometry (ICP-MS), and their contents were analyzed by systematic difference analysis
and systematic cluster analysis. Results: The contents of zinc and selenium in Fenggang Zinc and
Selenium tea at different processing stages were all within the standard range, and there was no
significant difference in the contents of zinc and selenium in Fenggang zinc and selenium tea at
different processing stages (P > 0.05), which was consistent with the results of systematic cluster
analysis. Conclusion: The study showed that the contents of zinc and selenium in Fenggang
Zn-selenium tea had no significant difference in each processing process, indicating that the
processing technology had little influence on the tea.
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1. B

Wi, A EEHIT 60 MEFKMEEH, G 160 T NEFERAEK I, SR RELH 20
ZAG, FMHENFEEE 300 g, HASTEMGK 1], mukel W, HEFRE P EAER ISR MR R A S
ML, FEFOLAERS B G E RN, RER MR LREASRNER, R A O
KE, ZFrH O S8 0 13 £4[2] [3]. EFE, FPEERN—DMIXEE Sk, SO
BB SR, S XIRG R R I A G . DR, AP R R I A 5 A b S 1) 28 5 ikt
AF R R ERAA R LR EMIERH. MAMEREESRES, 7 90%LL F/ANRFH N T fFEE 7
MAAGE, Wi, T T2AHE. =R EARE. BWREEZE. ARS8, X
T2 SR A 2 1 o 0T A S ARG (4], BeAh, IR BUE S B B0 AR P SR T E
KT B R S5 B VFE 4G 4 BT R A P L R D DT ) A5, G VR E A
XU N\ R IR 2™ E R A SR AR [S]. DRk, BB B S IR R s O O

X B A SR 1 TR R, HAE 1883 S F AR, £ “HEEHEMANR S” “HHE
KHEze” . WHEBEPSEESE. Mok, MREMZEHFHEEESHEMTR, Kb soh ek
RV R A ME— = . RUXIERRN 2R 7 IR1G TR [E B4 B AR AL “ M = KA s, HileE%R
Fel T A 50 T3, A4 20 J3N[6] [7]. KX S 2 I = ZEE R R AL F A, A #ITHSR L E B,
HEMT B TERAE —ANG—HbrdE, X4 “RNEEMR” TR T B R IHER AR 8].

B CR R NEDLAT DR LER, 5 ARG AEGE SIS B, B SISV R 456 T R,
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EEHEAR. BERARS. IR AEE 2 R R EEN, TR RIS KT, JFRESRTURITE K AR A
RO SR [9]o Al BE Ry Co ML ALCo M AR T DO RE IR AR, R ReRAIPTAAL . THER B HEEAER . 180t
FET7, RAMH L E B E B [10]. A RAEUESS, AMMERY T BN 28 T hrfEsk
NE . DRS00 o 3 (0 P XA % 5 32 OQTE RVl 2 A s S B S e s i i 44 . (HH
AR T RN 2 o BT R & BIEBCA I T iaE . Ik, B BOW R B 2R 8 T R &
BERNIC Y EI,

PRI, ASHIT TR AT ICP-MS X A X B Al 5 AU R Ml B e 20 B TG 3R AE 250 T B i b AT D
B EARTURF I TR AE 20 LB B AR (e A, LG5 SR AT o R Bl o5 10 B A4 M) S DO REPE VA 4R 15 %5

2. (NBEIRH
2.1. {XE&

JE TR A T hx072. JE T 96064 hx128, 2[EH CEM 2 ] Mars-6 B0 i AR Milli-Q
Integral 5 BALKHLER T A 7]); ME204E HL TR (HERF D 24 7)) 5

2.2. &t
IR RIR L 1, FALEE(ZnO, CAS 5 1314-132): 4lE > 99.99%, filikr#EiA R (GSB G 62029-90).

Table 1. Sources of medicinal materials

= 1. BIRIRER

45 FE i KU el T FE il Kt el RS FE i SRS 2
S1 1 S5%n Al 407 S7 1 SRR 417 S13 1 S&rFEA 407
S22 25%MER  REk S8 2 SRR REk S14 2 SAH R RJEk
S3 3 EEm AL K H S9 3 SRR K H S15 3 SArFEA K H

S4 4 5FMER JEYTk S10 4 FE LRl Wk S16 4 SR Wk
S5 sEFEMER xRt SI1 5 SFH2E b Rx+ S17 5 SZEH L RE+
S6 6 FAMER FHHEKLE S12 6 SEMAAs  FHEKL  S18 6 RSN HAEKL

2.3. A

HER(HNO;). mER(HCIO,). EHERHC]). FEALHI(NaOH). i H I E(H,0,) WA LEI(NaBH,)
BRFAEIK Fe(CN)s], BT kA4l KN 251K

3. BEE4ER
3.1. BERYECH]

BERRAE R AWR: SEH 1000 mL FEH 1A, FEPRIL 1.2447 g K5 2 0.0001 g)EA0EE, /b &1
FRIGW(1 + 1), INBPEME, AEEIKERZE 1000 mL, VB, BEASEEFRHEME & I(1000 mg/L); FEUE
EAE A RIEC K 10.0 mg/L FIEERRAE R 5 25 IR EUEE s o4 TRV RV V(S + 95 )i ok o =k 55
355 0mg/L. 0.1 mg/L. 0.2mg/L. 0.4 mg/L. 0.8 mg/L 1 1 mg/L [4EFRUE AN IEWR .

bz Ak RS0 : B 10 mL 8 1A, WERITEL 1.00 mL #ERE (1000 mg/L) T &8+,
INEEERIEI(S + 95 EREZIE, B, % R 100 mg/L WibsAEfE % 7;  FFBOE B0 bR A% % 7
il 1.00 mg /L (IR BRVE R A1 5 23 ol W B s o4 £ % (1.00 mg/L) 0 mL. 0.500 mL. 1.00 mL.
2.00 mL A1 3.00 mL T 100 mL A&, MAZRFACHER (100 g/L) 10 mL, HERFRIEM(S + 95)E &
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BARNFE, WA, FFI. MR bR AE R ) B ER FE 43509 0 pg/Ly 5.00 pg/L. 10.0 pg/L. 20.0 pg/L
F130.0 pug/Lo

3.2. HEmATALIE

TR RRCEETCR): RS BRI VBRI 25 25 0 T BORE i 2 0.2 g (+0.001 o) TH &+, A S mL
THERIEATH AR, THARAAEIER 2. AHGEUEEMEE, BRI T 140°C~160CHERE 1 mL 47, fF
THIRTEA R G, KA BE 20 mL &M, H 25 TR MEE 2~3 I, ARG, BR824
BE, B2, &H. A kL

Table 2. Microwave digestion procedure

= 2. WONIHIRIERF

BBz Dh#/W 27 FHR I [A]/min R/ C LREFIF [7]/min
1 1800 3 80 2
2 1800 3 120 3
3 1800 3 160 5
4 1800 2 180 20

TRIETH R 0 3R « R 5 RO R BT 45 25 0 T B BORE 3 18 MR 1.0 g (+0.001 g) B T-HEIE i,
FH0 10 mL fHER - ARG + 1), #5 BRI, JBCEER. RE I UR SRSk TR, ek b
PL100°C NN, J5 FHR AR SR R, eI FR 55 AN RR . B 2 V0N S 0 B IR B = AR B
(S IR, ks, ERBRE 4 2 mL A4, A, IS mL 3 ERERG mol/L), ZkELiniE iR
WA R EIEA I, WOATHEM TR, ER AR A 10 mL ZEH, A 2.5 mL g re
W00 g/L), MUKZRZIE, W5, BCERN. R ma.

3.3. {USBEE

3.3.1. BEMEMNESE R
MR % H AR RS R B R R .

3.3.2. WAEMIESEEL

R & BAE R R RS . Z2E M08 FUE K 340 V: JTHLIA 100 mA: 5 7L IR 800°C:
W 8 mm; AR 500 mL/min; B #SIE 1000 mL/min; U&7 SbRAE #2639, 3807 G AR
FEIRMFIA) 1 ss BB IA) 15 s; ANV (8] 8 5 BEFEMARN 2 mL.

3.4. FREHIZRYBIME

3.4.1. FnFRiRErLZ
B EERE 2R T % IR R T R B R 0 5 SN KGR AL g, TR T4k I L, b
R T RS AR, WA N ARER, VR RRUE 2% .

3.4.2. T RIRERZE

DUERERVAW(S + 95) NER, WIS IR S g/L) VIR IR, Fridiihase 2 a, B ilibsiE R 5
2 I B IR P AR B s AU 29 0 NGRS, e L, DA R SR AR, DGR YA
b, HVEARHE 2R .
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3.5. WEEME

3.5.1. HLRME
P25 I E ARV AR IR U SER 26 AF T 4 28 LR R 0 0 SN KA SR s TR A el
HWR G, ShntE R I LEDE & .

3.5.2. flTTRME
25 I 5E e AR BB [ 0 SE A8 25 1 T 5 4 22 IR PR I 0l 2 NS LSO 5
i R Y HECE &

3.6. FRfERHZREYLH]

BEL TG R bR AT R R 8 AR AT N E AR VERRHEIN 2R, 25 BRI ZRME T FEON Y= 0.1861X +
0.0123 (R2=0.9957). HlifILE TRl ¥ =88.857X + 5.6059 (R2 = 0.9998), 4%, Whic &/ HIEJREWRE N
0 mg/L~1 mg/L. 0 pg/L~30 pg/L X [a] 2 R LFRILMEC R, B IE 1, K 2.
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Figure 1. Standard curve of zinc
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Figure 2. Standard curve of selenium

B 2. filiT E=ArERL
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4. SCIGHER
4.1. SENEERREREIH

ARG i A VB A A L s AR R A E O R SRR B, EM Rl S T
FEEENN 0.0423 £ 0.0090 mg/kg. 42.6667 + 42699 mg/kg. R, ST RIS EN 0.0468 +
0.0070 mg/kg.41.6833 + 1.9608 mg/kg. e/t 1l £ T 2 1) & B AE 0.0453 +0.0102 mg/kg.44.4167 + 2.1106,
A bR ERLE A BOR & & 0.25~3.50 mg/kg, £EE & 40~100 mg/kg, 6 HLR A4S i o e R 7E
PG, dEE SPSS26.0 it N LR BUEEili o &= & &, 4RI, SR B, Beoc R SR
BEEFP>005), HEANLE 3 K3,

ooer == fi(mg/ke) ~ Bi(mg/ke) 7
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Figure 3. Visualization of detection results of Zinc and selenium elements in Fenggang Zinc and selenium tea

Bl 3. R ZSEM T RGNS R AT

Table 3. Detection results of zinc and selenium elements in Fenggang Zinc and selenium tea

3. RPISEmAR S T RAME R

Fedh fifi(mgkg)  $F(mg/kg) FEH Wi(mg/kg)  #i(mgkg)  FEM fli(mgke)  FE(mgkg)

S1 0.047 49.4 S7 0.041 43.0 S13 0.024 44.5
S2 0.046 425 S8 0.05 41.7 S14 0.052 427
S3 0.044 40.5 S9 0.058 42.6 S15 0.046 48.7
S4 0.051 47.0 S10 0.049 374 S16 0.047 42.1
S5 0.023 39.4 S11 0.036 42.9 S17 0.047 44.2
S6 0.043 37.2 S12 0.047 425 S18 0.056 443

4.2. FEMEGSRERS

F SPSS26.0 AT RG I, AR I LRI BOR B A Tl o R B K& EEARAEA 2k 18 <
2 Wy AR HE AR R, SR IRERR L, R BR R 25 (Euclidean) VE VR S I EE o EAEE LI 40 18 A4
HEURFE S IR A CLR — I T BEROA—2%, Wi B2 838 RN 3 AR, 45 BRI TR B
BERRT R GRS MM BIFRRIH R ER, SRGFEREMTE R
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Figure 4. Cluster analysis of zinc and selenium contents of trace elements in 18 batches of Fenggang Zn-selenium
tea at different processing stages

Bl 4. FREIMIMER 18 HRRHERERMETRE. MSENRESH

5. g

FORVET LA RHEYI A (Camellia sinensis O. ktunze) )Tt in Tk, J& T30 = KABBERE Ok
211 REBR ARG, ZO0HS, BEME, WREPIEIEH, PERZN 577, Hubhi 0K
FK[12][13] [14]0 ZXHHILE RO T R I OB, FESHRE. 8. 8. SR AETER TR
Fmtaga . okteaE?. B EAp. . RER. WERAEWERE[15]. A i g, X
SE R I B A AL T A4, HATE AR A AH AT AT

KRB & 5 A e R, B c = A NRARM RS B o R, £ —SATAERT)
RErP A ARTEERE [ 16]. TEAEBDIRS T, BERe 5 RSEY I 456 T T R B ik 11 2 5 L0k A 30 2
Fs. REWT BEEARII17] [18]. UbAh, BRbRedemi R & 2K (9], Flpyfehe S O ML B S5 E 191
R B H O S ARG I B 5y, AMUE AR BABUEN . EBRE EEEH[10], & RA Ry M
FLCME R IE RS ME F[20]. TG B 7038 KIS, 7 oK RO X1 A 4% R 38 n 28 23 Pl (1 7K P [ 21

6. /&5

ABEFERH ICP-MS A6l LE AR X Al e 40 T B Aefh, 45 R BRI TR Bk A £# Al 7o
REEEZET, X X Bl 7% AL N L A T 8l o 3R & &30 L L Z MmN
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