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WE BN ZZFFET 19 ANATOIREEE, PP 5 AT RE:0 Ak KEBMN S 13 WEFREHR, ABEK
R VEAT AT AL, RN B BAS S F B TR R S 19 A AT E S5 LA R R AT R R AT R R, R R
B 75 F 30505 A NAME T 22 18 Bk s T P A 48 R A5 AL R AT R AR R 48 48 Bk KB AR AR LN 6 AR A
B BP AR R R LAT VSRR E S A4 0~5000 ng / mL.0~500 ng/ mL.0~50ng/ mL.0~10 ng/ mL & 0~50 ug/mL.0~200 pg/mL
RN &L ENS AEAEEXZRIF(r>0.9900), 4R FEA 0.000 3~0.300 ng/ mL; 4% B & I HRIEL R RSD % T
5.0%; F 39 m A @ B E A 92.46% ~ 102.26% , RSD 1 1.06% ~3.19% (n = 6) .13 34 & P AT Z A B e M EH X T
0.920, £ 4 1 -7 69 ZARF Z TR FX 92.871%.5 FrAZ T R AHRBMEL BRENZFFEEERTIES A TEY
HR R K

XER BN AR R RS B TR A A AL ; TR0 iR iE

Study on Inorganic Element Fingerprint and Safety Evaluation of Herba Rabdosiae

XEHS 1006 — 4931(2024)08 - 0062 — 06

Amethystoidis Produced by Suzhou
YU Xiuping ,WANG Zhengyu,Ll Bianbian,CUI Can
(Suzhou Center for Food and Drug Inspection and Testing ,Suzhou ,Anhui,China 234000)
Abstract: Objective To establish the fingerprint of 19 inorganic elements in Herba Rabdosiae Amethystoidis, and to evaluate the
safety of five elements among them. Methods Thirteen batches of Herba Rabdosiae Amethystoidis produced by Suzhou were
collected, the microwave digestion was used for pretreatment of samples, and the inductively coupled plasma — mass spectrometry
was used to establish the fingerprint of 19 inorganic elements. The principal component analysis was used to evaluate the quality of
the samples,the single — factor pollution index and Nemero composite index methods were used for safety evaluation of the arsenic,
cadmium, mercury,lead and copper. Results The linear range of sodium,aluminum and iron was 0 — 5 000 ng / mL,that of boron,
titanium, manganese, copper,zinc and barium was 0 — 500 ng / mL,that of chromium,nickel,molybdenum and lead was 0 — 50 ng / mL,
that of arsenic, cadmium and mercury was 0 — 10 ng / mL, that of magnesium was 0 — 50 g / mlL,and that of potassium and
calcium was 0 — 200 pg / mL (r > 0.990 0). The limit of detection was in the range of 0.000 3 to 0.300 ng / mL. The RSDs
of precision and repeatability tests were lower than 5.0%. The average recovery rate of the above 19 inorganic elements was in the
range of 92.46% to 102.26%,with the RSDs in the range of 1.06% to 3.19% (n = 6). The similarity of fingerprints of inorganic
elements in 13 batches of samples was greater than 0.920,the cumulative variance contribution rate of principal components one to
seven was 92.871%. The samples were slightly polluted with five elements. Conclusion The overall potential risk of the above five
elements is relatively low in the 13 batches of Herba Rabdosiae Amethystoidis produced by Suzhou.
Key words: Suzhou; Herba Rabdosiae Amethystoidis; inductively coupled plasma — mass spectrometry; fingerprint; inorganic element;

principal component analysis;risk assessment
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RIE &, HEIURRE , 22 ) A0 N4 803, A0 &%
IR 5t TR0 R B 5 2R FH 32 B4 40 B V6 TP AR R i 7
fibia) 22 %, 3%F As, Cd, Hg, Pb, Cu 5 Fh T & #1720 4k
TEMY , T2 1N 7 25 20 10 0 AN S AR O - B4R
EWR,
1 UFE5KHE
1.1 {¢z8

ICAP — MS %Y i JBl A 45 B R B s (X (36
Thermo Fisher Scientific 2% & ) ; MARS 6 % f3{ 317 11 % 1%
(25 [E CEM /A ] ) ; Sartorius BSA 1248 1Y Ht, 1~ K- (£ [
Sartorius 23 Al , A5 M 0. 1 mg) .
1.2 X%

RAITCRIRMER LS (B) (41 (Na) 47 (AD Bk
(Ti) 4% (Cr) 5 (Mn) \ 8k (Fe) JE8 (Ni) ,Cu B (Zn) fif
(As) 51 (Mo) .Cd .81 (Ba) .Hg.Pb .8t (Mg) £ (K) . £5
(Ca)#$ 100 pg / mL], IR G AR L 546 (Bi) VB (In)
B1(Se) 4% 100 wg/ mL], K Ca. % (Au) BT R AR ER R
(1000,1 000,100 pg/ mL), ¥ A EZRH €48
TFRERE S B e s R O A AL R I R IR A, K
BT K T AESERE A 134 (YR 8 28 16 M T
FEa BB IR D), SRR B4R &R
T IR Y E I

*1 BHRER

Tab.1 Information of samples

llB s 23Na, 24Mg, 27A1, 39K, 44Ca, 48Ti, SZCI‘, SSMH, 57F€ E/‘J *ﬁ
U[w Lj\ 4550 7’7 lj;]*j“ s 60Ni, 63Cu, 66Zn, 75AS, QSMO, lllcd’ 137Ba
Lj\ IISIH% Ij;];‘:/]“ ’ZOZHg ﬂsn 208Pb I)J\ ZOQBi %7 Ij;J)I:/]—‘o
PR TR S 25 IV T BURE S AR (2 3503 24
0.3 g KW FRE , B RUEH A e, IR A4 % 10. 0 mL,
FEATIRAT R T 56 B A RO T A
TH AR (FEP DL 2) A U RSP AN E TS 1 T i 7
FCAGE R, SR 12 MR B LR 28 AR, PR
wLOBUE R E R, E S0 mL AR, A 0.5 mL
TRA WARAE (100 wg / mL) , FFITA Au ST R ARAER R
(1 wg/ mL)200 WL, FH 2% A2 2 25, 1827 , VB M At
VST ANTBURE it TRt 5 R T s il 8 2 VL
R2 MEHEHBNUIESH

Tab.2 Operating parameter of microwave digestion instrument

FH BRHE(W) A2EE (min) EHEECC) B2 (min)

1 1200 10 120 5
2 1200 5 150 10
3 1200 5 180 20

%% RER fE0H | %3 RER RERH

QI AR LAL 2022-05-05 | (08
02 AR AAL 2022-05-30 | Q9

R LA 2021 -08-20
R EAL  2021-09-17

03 AR RAM 2002-06-24 010 FEEHRE  2022-05-30
04 AR RAE 2022-07-15 Q11 FEEHE  2022-07-22
05 AR RAL 2022-08-08 Q12 FEEHHE  2022-08-30
06 AR EAL 2022-09-05 013 FEFTHE  2022-09-22

Q07 AHFELAL  2021-08-10

2 HEEH%R
2.1 KIEEH

D52 : KED Rl s =X 5 SR - 20 (R0
0. 8 L/ min; filf 4 < (Z0’<)4. 0 mL / min, 4 B < CGER)
0.4 L/min, %5 7S 15 L/ min; ZE3# : 40 r / min.
2.2 BEHE

BB PRE R W K B B BUR G T E I
T, AR A PR, FH 2% MR BT 25, 15 17
R e 2R (B KA1 Ca &b B it e 2 43512 0. 5, 1. 0,5. 0,
10,50,100,500 ng/ mL#11.0,5.0,10.0,50.0 pg/ mL,
AR TC R BT N 1 g/ mL AITR SR R 9 W
H TR A KR Ca & i 30K, AEARIE R AN
AP B PRI EARMER T, 52 KR Ca B TR R 25,
50,250,500 ng / mL#12,5,10,20,50, 100,200 pg / mL.

2.3 FiEFERE

LR R A B B 2. 2 TR VR A AR E AR B TR TRGE
2. VIR RIS AR HE AR R, AR T 2 I
WP (X, ng / mL B g / mL) A AR A SR 0 0 (V)
SR AEBR AT L [T BRCAS A TR R 1K, G SRR
Ao WA IR A I B o 25 SR L3 3. R UL, 19 Fpoc R 7
AF VL JBE i B TR PN 5 4% 1 AN e (R M G R R
U, r IR T 0. 998,

K48 s - B[R] — R A bR R A (100 ng / m1L)
T4 20 1T IR A R i SR AR E 6 YK, il Y
ae e N B A A TR S A5 R RSD M 1. 37% ~
3.18%(n = 6) , ¥J/NT 5%, & WAL 2545 25 B4 L 1
W33,

I IR URE L (S Q6) 29 0. 3 o, ke , 2
617, 4% 2. 2300 T J7 vkl a5 b S VA R, 4% 2. 1 0 T U
SRR S SR A A R RS IR A TR B i
ZERARSD N 1. 25% ~ 3. 49%(n = 6) , ¥/NF 5% , W]
FrkEE R RIS,

AR IS 56 - B 00 3 2 1 B A SRR (5
Q6) i, % 6 10, T 29 0. 15 g, K %W E , 4 9l A
As,Cd,Hg%O. 1 Mg;Cr,Ni,Mo,Pb% 1.0 ng;B,Ti,Mn,
Cu,Zn,Ba4%10.0 pg;Na,Al,Fe%SO. 0 pg;Mg 300 wg;
K, Ca %53 000 pgod% 2. 2 01 J5 i il 4 Hb ik b VS A, ¢
2. 1T TR0 A5 R AR A |, T S A0 I 7 A, 15
JIRE [R5 5 19 Fp ot 209 S ¥ A 1 i %
92.46% ~ 102. 26% ,RSD 1 1. 06% ~ 3. 19%(n = 6) ,
INTF 5% BRI 3,
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Tab.3 Results of methodological investigation

Btk B4 r SHEE R (ng/mL) HFEEGRSD(%) ELEMGRSD(%) FHrer e F(%) I RSD(%)
B Y, =10519.36 X, + 180 121. 81 0.9990 0~500ng/mL 0.030 1.93 3.17 98.65/1.06
Na  Y,=41217.15X,+39770865.13  0.9985 0~5000ng/mL  0.150 2.59 2.24 99.71/2.43
Al Y,=38264.03 X, +282207. 84 10000 0~5000ng/mL  0.200 1.76 2.4 99.37/2.31
Ti Y,=32930.73 X, +347500.28  0.9999 0~500ng/mL 0.005 1.37 1.77 98.52/2.15
Cr Y,=37366.76X,+278185.68  0.9999 0~50ng/mL 0. 020 2.92 2.14 100.25/2. 44
Mn Y, =63.15.16 X, +39 890. 57 10000 0~500ng/ml. 0.030 1.87 3.02 99.63/1.56
Fe  Y,=1356.48 X, +134236.79 0.9993 0~5000ng/mL  0.300 2.58 2.75 98.22/1.98
Ni Y,=9129.34 X, +2964.56 0.9991 0~50ng/mL 0.050 1. 74 2.87 97.39/2.15
Cu  Y,=20440.65X, +35382. 41 0.998 0~500ng/mL 0.020 1.65 1.82 95.41/1.06
In  Y,=6826.81X,+100671.96  0.9991 0~500ng/mL 0. 200 2.18 3.15 102.26/1.52
As Y, =5845.99 X, +4521. 66 0.9992 0~10ng/mL 0.0005 1.97 1. 44 96.53/2.19
Mo V,=11314.65X,+3834.56 0.9992 0~50ng/mL 0.003 311 3.49 98.47/1.89
€ V,=7855.79X,+528. 18 0.9994 0~10ng/mL 0.0005 1.73 217 100. 63 /2. 68
Ba  ¥,=10529.05X,+29972.92  0.9994 0~500ng/mL 0.005 3.18 3.14 97.44/2.77
Hg ¥, =6434.86 X, +15399. 48 0.9992 0~10ng/mL 0.0003 3.15 2.67 94.28/3.19
Ph ¥V, =45124.01X,,+254906.89  0.9998 0~50ng/mL 0. 005 1.84 1.25 93.85/2.51
Mg ¥,=29060.84X,+680180.08  0.9999 0~50pug/mL 0.300 2.65 1.81 93.67/1.53
K Y =37110.36. X, +25827071.43 0.9984 0~ 200 pg/mL 0.300 2.24 1.65 92.46/1.74
Ca  Y,=687.32X,+3300033.50  0.9991 0~200pg/mL 0. 300 1.51 2.13 98.65/1.06

*4 HRPENTEES=(mg/kg,n=2)

Tab.4 Content of inorganic elements in samples (mg / kg,n = 2)

HrE Q1 02 03 04 Q05 06 07 08 09 Q10 011 Q12 Q13

B 18.27 19.58 28.46 16. 48 17.03 15.21 17.81 15.86 15.02 20.97 21.36 2.4 19. 89
Na 209.44  272.52 34421 228.24  243.87  314.00 239.02  235.28  388.33  381.48  324.91 397.55  242.21
Al 94.75 92.07 71.70 89.50 67.95 91.94 122.20 44. 84 73.66 102. 68 67. 66 94.50 61.30
Ti 62. 00 59.91 49.67 59.44 71.81 66. 96 68. 04 52.33 44.97 56.87 76.30 60. 39 52.22
Cr 12.71 7.26 8.90 4.72 15. 84 3.82 5.61 3.72 4.57 5.66 6.53 4.56 7.00
Mn 27.88 22.30 24.09 19.81 21.80 32.47 38.35 18.12 20.9 21.93 36.38 26. 41 19.78
Fe 405.54  306.07  300.01  297.06  378.02  453.06 500.22  221.59  253.36  297.57  426.19  385.99  307.9%4
Ni 2.51 2.23 2.18 2.26 4.14 4.96 7.94 3.70 3.00 4.90 3.55 2.26 3.89
Cu 5.85 7.43 7.62 6.52 6.48 7.55 8.77 5.79 6.18 8. 68 6.23 7.63 7.24
In 71.58 59.43 69.52 75.26 53. 86 38.97 7111 58.10 59.63 46.77 61.05 82.51 52.12
As 0.26 0.15 0.14 0.15 0.16 0.25 0.19 0.12 0.18 0.15 0.28 0.25 0.25
Mo 3.38 3.41 3.40 3.37 3.43 3.37 3.36 3.39 3.35 3.34 3.39 3.48 3.84
Cd 0.09 0.07 0.06 0.14 0.08 0.07 0.05 0. 06 0.05 0.03 0.09 0.09 0.09
Ba 17. 14 20. 81 22.88 20.55 24.22 2.23 22.96 29.81 23.13 24.52 23.19 20. 04 25.65
Hg 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01
Ph 3.45 3.14 2.70 4.80 2.50 1.46 2.15 2.06 1.65 1.61 2.75 3.35 2.35

Mg 3581.10  1842.10 2905.30 2131.10 1818.00 2564.00 1906.90 2216.30 2559.20 3427.00 3073.00 3489.10 1932.30
K 15715.67 16889.83 12589.49 16279.01 14750.85 19416.80 18675.24 19425.68 14943.72 13009.22 11764.25 15903.24 17761.43
Ca 23522.48 24439.47 19821.20 24449.69 22641.01 25454.00 25752.38 22075.82 18789.82 22387.89 30799.03 23402.08 20 286.37

2.4 EENE TCHLIC R AR & 5 22 5 8K, Ni, As, Mo, Cd, Hg, Pb
WO AR, & 200, 20 AR 2. 2 U R ikl s it A H IR & mBUK, K, Ca, Mg, Fe, Na, Al 5 A K0
A ORI 2 W, 4% 2. VIl e e RE I e, WO R S A TH AR R IR KM Ca &K
TCSRAER I AR, JF A B it A R LR 4. FT 0L, 19FF 7710 000 mg / kg
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2.5 fEQUEEE S KB EED

2K ] Origin Pro 2021 82 il JCHLIC R F5 S0 3
HT T AN )t ORE it R B 5 B LT R & R 25 0K
DRI 1k SR FH A X 55 0 A A S P 8 3 BRI T R
A /INFR TRIAB R, B & S B N BT R I AR RIAR AL, i B
A JCF AR AR R — B g UL R R R AL R |
AR i R AR L il hig S P (LA 1) o205 A5
£ X M AR 3o B , A i 2 S TEHLIC 3R 0t R 4
i , R e A A sk 5 13 AR it 5 0 IR A S0 i
AIARLEE (2 50IE o AL B) S5 R IR 5 Rl UL, 13 L RE L
TCHLICER 8 SC P 50T I P 335 A AR BLRE 22K T 0. 920
(AR SRR 1, AL E sl 7 ) , 3R WA (Bl A
I3HEAZERE S A 104809 X (B4 20 1% AR LA
TH MAEIR SRS, SR 4 e X8 SURIE 1R 7 4k
SRICHLICE R MR LA (WL 2)

X Pt
160

140+
120+
100+
80+
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40t

201

oF

B Na Mg Al K Ca Ti Cr Mn Fe Ni Cu Hg Zn As Mo Cd Ba Pb
E1 13#tERPI9MENTRIELEE
Fig. 1 Fingerprint of 19 inorganic elements in 13 batches of samples
x5 HEUESWER

Tab.5 Results of similarity analysis

i A B %5 A B % A B
Qr  0.995 0.987 | Q6 0.982 0.981 | Q11  0.984 0.966
Q2 0.995 0.99%4 | Q7 0963 0.977 | Q12 0.995 0.987
Q3 0.988 0.985 | Q8 0.974 0.961 | Q13  0.980 0.958
Q4 0.955 0925 Q9 0.985 0.991
Q5 0.987 0.972 | Q10 0.943 0.969

AT ik
100 -

80

60 [

40t

20

0F

uuuuuuuuuuuuuuuuuuuuu e 3

B NaMg Al K Ca Ti CrMu Fe Ni CuHg Zn As Mo Cd Ba Pb
B2 #mrp19f Lyl TR RBiss Eik

Fig.2 Reference fingerprint of 19 inorganic elements in samples

2.6 EWRDHH
K H SPSS 27. 0 GebH 24 FAE 4 13 HEFE S i 47 32 B
3T AR A 7 22 DTk L3R 6, IFFIEE K T 128
PERCAAF L BRRICT 7 A s, BB 22 ik R A
92. 871% . E 8531 — 719 E B M 4371 4 Fe \Mn
Zn,Ni,Na,Al . K,Mo,As,B.
F6 THANITHEERFERHKE

Tab. 6 Eigenvalues and variance contribution rates of principal

component analysis

i on sk
AR OBER Lo ke | PMOREE Lo kew)

5.09  26.824 26.824 T 104  5.33 92.871

1
2 3,639 19.155 45.979 § 0.734  3.866 96. 736
3 3258 17.146 63.125 9 0280 14712 98.208
4 1.865 9.816 72.941 100204  1.072 99.280
5 1.532 8. 066 81.006 11 0.137 0.720 100. 000
6 1240 6.528 87.535

2.7 REMITH

BRI e B AP = € SR TR
(As,Cd, Hg, Pb, Cu) Wi Q4820 (P,) , b, Gt R
B A, S, e R i IR AR HE(E P, < 0.7 M AR
H,>0.7~1.0R%4,<1.0~2.0 NRI5Y,>2.0~
3.0 MGG > 3.0 R EE TS G o BR 2 bR ofE (AR 4 2020
AR 2 8 (PO ) ) HE 4 Jm KA F u R — B RR
38 S{E12): As,Cd, Hg, Pb, Cu 23 I A48t 2,1,0. 2,
5,20 mg/ kgo Z5HE WA 70T UL, 13 HEAE & SIS Y 45
B (B Q4 BESH 1 Ph AN ¥/NF 0. 7.,

WA ® ARk . it aE AKX R P, =
VPL o+ P2, PR FE TR GE
TR <0.THELH,>0.7~1.0 W ERL ,> 1.0~
2.0 HREETG YL ,>2.0~3. 0 HHEEIGYL, > 3. 0 N HF
VGYY) P F P8 SR RE Sl oA 35 0 3R 05 e ] 1
FEE O I KA RIS W3R 7 45 R R | 13 4R
il A 12 PEM 5 SR
3 itig
3.1 BIAEAEERE

TS T 25 58 T IRV AR T AR IR I i B
T 3 PRI AL BT X 02 & i S5 A 2, R B
VR N Rt S NN ESOEA TS ATk N
RACE R T E R &, SRS R ITER
R, HORACAS 58 4 5l AR 58 4 1 45 T 35000 7 445 21
PR o BRI, A BIF9E H s BRI V05 AR v SR o o 1) T A
3.2 HERIREIXE

ABEFEFTINA A5 19 F AT R T As Fl Hg i 5
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Tab.7 Results of pollution evaluation of five elements in 13

batches of samples

. BT F RS (P) WM T Lr e F5 Hk
Y5 :

As  Cd Hg Pb Cu P, IR
Q1 0.13 0.09 0.10 0.69 0.29 0.52 AR
Q2 0.08 0.07 0.05 0.63 0.37 0.48 A
Q3 0.07 0.06 0.10 0.54 0.38 0.42 A
Q4 0.08 0.14 0.05 0.96 0.33 0.71 R
Q5 0.08 0.08 0.05 0.50 0.32 0.38 G AR
Q6 0.13 0.07 0.05 0.29 0.38 0.30 FhR
Q7 0.10 0.05 0.05 0.43 0.44 0.35 FAR
Q8 0.06 0.06 0.05 0.41 0.29 0.31 G lR
Q9 0.09 0.05 0.05 0.33 0.31 0.26 FhR
Q10 0.08 0.03 0.05 0.32 0.43  0.33 ZA
Q11 0.14 0.09 0.05 0.55 0.31 0.42 A
Q12 0.12 0.09 0.10 0.67 0.38 0.51 G
Q13 0.12 0.09 0.05 0.47 0.36 0.28 G

PR R JCFR 14 Sy kit G B R L B 2o e S O R i
BRI 2 52 T AN (] R R ek 8 X6 &5 SR Y 5 % I I
RIS, R TR Bof B 5 5 T AR T2 U 5 6 v ), R 2 ) 4
RICER & W BARIR 255 % B oT R R AT A R
sy ], P ek B B il 7E 120 ~ 130 °Co
3.3 HEEBREEEHMRL

SR8 T RE B Y R B A B X I E S R — 2
M), 5 T 43 01 25 5% TR B 0( 86K ) L 1%,
2%, 3% , 5% Wil 2 1 VR A s o 01 o 5 TR 5 s M TR
(BT BE 4 50. 0 ng / mL) BYZSCER 25 22 01 iR VA T
PRFRGT B T 2% W) AR AE MR I 3eta T ok HARAE
Rt JE ARG SR T LY AR W] Sy i A B 4ok RN
it BRI FR 9%, e BEAE 2% TR AR R P Il o
3.4 (XESETFHIHEER

ICP — MS 3 By i I 5 2o 2 rh 23 AR FE B AR 1212 3K
VAR 7/B I TN 2l T 7/ AR & 1Ny R 7 N SRS e
1) 25 1] FE, 7 2080 I R SR AR A -5 AU = ] 1 ) B2 AL
FE, AL I BRI A5 R AR A A S gk
] 37 VR A R AR A I R e AN S T —
AEE SRR RGN BE L s A 5 & S R, AT
K FH 2% B R s 0 P AT B o 9 B4 mT 3 0 22 ik
THVES A E R SRR BT R Rl sk mT 3 i A
IS /67 B R IR T o SO 1 40 P e e R Y A R
B B ANES AL TE T B IR In A AR S IE A A % S
KED filf 4 i =G B 40 1e 200,
3.5 EYEIELITREE

EICE P IE Th AR, EACRAIM S 60 ZF)

66

TCHLICER , TR0 R & m IR, 45 G A DR R TehL

JCERIENRN AR B L & e nllnyoc sk, A

W5k T 19 FP IR A U F A2 LT R FR 8 Al

HiH Na, Mg, K, Cat& AMEATT H - IGE , Fe, Mo, Ni, Cr,

Cu, Sn W AR TEHEITTER , FACEI & LT RS

25 FHIO v St () ) S ey, 5 BERR B A A b oL

TCER SR IR R, BT RSt — Do

3.6 FHiEEM
ABFFE PN TR 19 MIEHLIT R T JE A Hr

ICP - MS ¥k, If ety 7 HAg o s, ol NPT R

2 VI B A0 250 19 ot & A — 1 o HAE T R

JFHE R BRI AL T 5%

5% 3k

(1] =B B EETREE . ZBEPHKRFBHFHALIMI]
B RE AR HOR B RAE,2019:226.

2] PEAFRFEAMDERFLETS . PEMASEM]. LK
A d AR, 2004429 — 430.

[3] A3, BA% B 4.5 BNHFECHDIRTHR
HRE[J]. ME R FR,2018,36(6):47 - 51.

(4] 225 505 F, 7 5. SREREAAERR] TAHL,
2022,31(17):68 - 73.

[SIEBRHHERS . PHEAREREGE(—H)[M]. LK.
b5 E A3 ik, 2020 1265.

(6] & #,% Ja, R #,5. PHERGHR G FHE[T]
[E 515 8.,2018,31(13) : 38 — 40.

(7] R —% REW, I ER, S . AFICP-MSEARETH L
WMAEN SR RB SN T EESI] FEAHBLE,
2019,28(1):54 - 59.

[8] 288, %5k &,% . PHPIRREATEEGH L
R AE R IG-FRM[J]. o4& E,2019,39(10) :
1902 - 1907.

[9] 4B & RBRIE IR 0k, A TIN50 7 2580 F ma N
Kty AT o B 25 4%,,2022,19(5) :475 — 480.

[10] &BA4T, A =, b, . PREFERBAAFTAL
R AT O A e R )] 25 F 5 4R, 2020,
55(11):2695 - 2701.

(11] 4 &, B,k ok, F. ATHFHZFELELICP -
MS 4 5 B R F 25 B 38 0 E 188U AF R A& A
FENLT] P A B2 & ,2023,38(3):1190 - 1195.

[12] BR%BBRER L. FPEAREFE G E(w3)[M]. K
¥+ @ E %A A, 2020522,

(137 2,2 4,5k #%.,5. ©ABSFETH - Ak
MEBFREFALF A ELEESZ]]. FEZH L, 2022,
31(2):87 - 90.

[14] 2R RE KRR K 3%, 5. MM - CRBEEET
HBREFENELEZORB T ELBARELELE[]]
FhE&A 5 KA ,2022,32(2):21 - 23.

[15] FaRde, & B, E—4, % . BAMRAREF 20 F LT



