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WE:HH KT Co- vy HEBRBRREANDBTRETERRS>ETUH 0, ARBRRANE HARMEZERLBEG T
.k KM 0,3,6,8 kGy “Co — vy HHEATH R IEATI R KW , R A S 8URA &8 (HPLC) Sk P K EE X KBEFEF R
HEs T aRnEsl . aRkRnEEllnss, EitEd Agilent Zorbax — C,; #£(250 mm X 4. 6 mm,5 pm) , #3048 % TH - 0.35% R R
(BB ESEML) i 0. 8 mL / min, #0% K 4 350 nm (0 ~ 38 min)F# 220 nm(38 ~ 60 min) , A3 %4 40 C,# 4 FH 10 pLdd F 2 &
4G LB AR RN R L0 (2012 B M 10 BAE SR 69 HPLC 45 LB 3%, JFir M AR E R H 92 0,3,6,8 kGy “Co — vy #1443
MG 69 HPLC 45 40 B 3% P 3478 21 A A 15k S T AR BEEF 6 5% AKRBEEL 17 5% A RN 18 5¥%Aha R
AEET 19 5% A a R A8 1,400 5 %14 0.999 9 + 0. 000 1.0.999 6 + 0. 000 2.0. 968 7 + 0. 000 9.0. 832 7 + 0. 001 5. K B3 & |
AREF aRAB T aRAEl . o9 RNAETG#EAEETS £ 0.100 1~1.501 5 pg.0.053 5~0.797 2 pug.0.202 6 ~3.039 0 pg.
0.1338~2.007 0 pg.0.1612~2.4180 pg Se B A 5 @mAmEE X R RF(r>0.999 6,n=6) ;%0 %5 3 4 0.010,0. 008, 0. 020,
0.009,0. 009 g/ mL, & &M% %4 0.02,0.01,0.06,0.02,0. 04 wg / mL; 45 % & A7 F 2 XIS E 69 RSD 350 F 2. 0%; 4n
A E ok & o A A 99.36%, 98.77%, 99.97%, 101. 04%, 99. 13%, RSD % %1 # 0.69%, 0. 74%, 0. 43%, 0. 98%, 1.24% (n = 6) .
<S6kGy “Co-yHEBBEMT , HR P LR SHRINEZTARLZTEZF(P>0.05) i “Co— v HEHBE XA FEIFIE
H Y5 T A E MRS A HPLC 3840 B8, 2 — b 4 Z ) RA 7 ik

KR : 475 THHL;0Co -y HERRRE ; S0 E R A AL, REEF o AR | ;o RAR ;e RABIL A E42H

Effect of “Co — y — Ray Irradiation Sterilization on HPLC Fingerprint and Active

Ingredient Content in Youxiening Granules
WU Qian,WEI Beibei, CHEN Weizhong
(The 900th Hospital of the Joint Logistics Support Force of the Chinese PLA,Fuzhou,Fujian,China 350000)
Abstract: Objective To investigate the effect of ®Co — vy — ray irradiation sterilization on the content of active ingredients in
Youxiening Granules,and the changes in high — performance liquid chromatography (HPLC) fingerprints before and after irradiation
sterilization. Methods The samples were irradiated with 0,3,6,and 8 kGy “Co - vy rays for sterilization. The contents of luteolin,
luteolin — 7 — glucoside, atractylodes [ , atractylodes I , atractylodes I in samples were determined by HPLC method, the
chromatographic column was Agilent Zorbax — C, column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile —
0.35% phosphoric acid aqueous solution (gradient elution),the flow rate was 0.8 mL / min,the detection wavelengths were 350 nm
(0 — 38 min) and 220 nm (38 — 60 min),the column temperature was 40 °C,and the injection volume was 10 pL.The HPLC
fingerprints of 10 batches of samples were established and the similarity was evaluated by the Similarity Evaluation System for
Chromatographic Fingerprinting of Traditional Chinese Medicine (2021 Version). Results In the HPLC fingerprints of the samples
irradiated at the dose of 0,3,6,and 8 kGy “Co — vy rays,21 common peaks were identified,peak 5 was identified as verbascoside,
peak 6 was identified as verbascoside, peak 17 was identified as atractylodes Il , peak 18 was identified as atractylodes I ,and
peak 19 was identified as atractylodes I ,with similarity values of 0.999 9 + 0.000 1,0.999 6 + 0.000 2,0.968 7 = 0.000 9,and
0.832 7 £ 0.001 5,respectively. The linear ranges of luteolin,luteolin — 7 — glucoside,atractylodes I ,atractylodes I ,atractylodes Il
were 0.100 1 - 1.501 5 pg,0.053 5 = 0.797 2 pg,0.202 6 - 3.039 0 pg,0.133 8 — 2.007 0 pg,and 0.161 2 - 2.418 0 pg
(r 2 0.99 6,n = 6) ,respectively. The limits of detection were 0.010,0. 008,0. 020,0.009,0. 009 wg / mL,respectively. The limits
of quantification were 0.02,0.01,0.06,0.02,0.04 pg / mL, respectively. The RSDs of precision, stability, and repeatability test

results were all lower than 2.0%. The average recoveries of luteolin, luteolin — 7 — glucoside, atractylodes 1 , atractylodes I ,
atractylodes Il were 99.36%,98.77%,99.97%,101. 04%, and 99.13%, with RSDs of 0.69%,0.74%,0.43%,0.98%, and 1.24%
(n = 6),respectively. Under the irradiation dose of < 6 kGy “Co — <y rays,there was no significant difference in the content of
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the above five components in samples (P > 0.05). Conclusion

®Co — vy — ray irradiation sterilization method can effectively

control the active ingredients and HPLC fingerprint of Youxiening Granules,which is a safe and efficient sterilization method.

Key words: Youxiening Granules; ®Co — vy — ray irradiation sterilization; HPLC fingerprint; luteolin; luteolin - 7 — glucoside;

atractylodes | ;atractylodes II ;atractylodes Il ;quality control

YIS T ORI RE IR MR A
1 ARSI P IR O R R 2 A T AR
KLV S DR AR 7K e A 9 S5 T 8, T 4 i K R
BT R R B R ONIRIT R IAE R 1A A A
FIARIR T 2008 4 Mgt 5t i 254 R il B (2008 4
RSO, HAT 25 SN FIK MR DA%, & 44 & L I TR
ERsrte -8, BT, A SIS T PR U R AL, T
LRGPP L i . v 248 SIS e T A b e ke v 2
MBS RON 53, BA R ARV PR -1 0Co — 5T
LRI R — P K EAR , KSR CF RS
PE, 72 A i 2 KR 2 - 13O RIS R R F e A
TROHR 8335 (HPLC) 23 M 52 AR #3740 15 7 J0RE %) HPLC 5
S, I 25 58N [F) i BEGR i T ©0Co — -y 2 dm HEK T
X8 SUEE R RFR ORBEH FIARNEE [ .HARN
[0 NS R NS | W W g Ep- A e E S I=R /(1
1 UFE5KH
1.1 {¢=§

Agilent 1260 B /&5 Z0BUAH €435 42 (3 5 Agilent 24
] ) ; FA2004B B #5347 KAV (R AU R A
BN H] RS BE A 0. 01 mg) 5 RS2000pro 75 5 1R 15 £ (45 1R
PR 0Co — y T2, TRIN T G S I 40 BB AR A FR 2 W) ) 5
KQ — 600DBG HY 4 i 75 i 1 vk 4 (B 1L T 7 75 AR
F IR, DIZ K 400 W A5 Z M 50 kHz) .
1.2 X%

KRN IR (L5 111520 - 202107, 5 5 LU
96. 3% 1) , AJRFEAT X I (L5 R 111720 - 202312,
98 1% 1), FIARER 1T X IE & (A5 2R 111975 -
201501, F i 2L 99. 9% 1) , FAAR PG T X & (452
111976 — 201501, % & LA 99. 9% i) , (1A Py g I X} A&
i (A5 R 111978 - 202302, &+ L4 100. 0% i) , #41
o A 24 R E IS s TR L I X R ik Al
IK R Bl FLAR R 2 Ry o B 4l s 7 ok (1L v
W AU 250 A BR 53 AT | 45 400 Sk 221081,
2302B3, 2304B2, 2306B1, 2309B2, 231083, 2311B2,
2312B3,2212B1,2211B1,4#5 K S1 - S10, 845 AEH4%6 o).
2 HEEHER
2.1 REIERKE

PUGE B S O RE D 10 g 4 501 ALK, LIRSS
WEARE S 10 g 450 g6 B8 5 435 pH 7. 0 TG 1
ih - B ARG 0PI 100 mL B HOR 5 L AR, il A

FRIE 1:10Cm / V), 4334T 5 AL, BASFIL0. 2 mL,
42 109 15 37 KL V2 AR 30 75 48 VAT Sl 30 b i TR A I8 B T
I T 4 B A5 0 VR 90 mm AR P T AR AT
15 ~ 20 mLL 3 e 1 2 FLVRUIR (< 45 °C) 1 F, BE
45, BRI R DN AR AT A S R R 1Al g, Y
B ) RO, 0395 3 O v A 5 TR R I R R, 3R
W 60C o — ~y 5 44 MR 2 75 7 ORE r i) 20 T AT 80 19
Kt
x1 ERERANEAEENESER
Tab.1 Determination results of bacterial content in samples

before and after irradiation

FAE K FhPBAY AL
BEMNE BRAAE BREAH  SAL BEN4HE BREAE SAL
Zleulg)  Elefulg) (x107)  Flcfulg) Flcfulg) (x107)
0 199000 68 269 34
3kGy 178000 000 17 8 15
6kGy 146000 89 6 117 9 7
8kGy 112000 I <00 89 0 <0.01

JE:SALAE R A FRIEART

Note:SAL refers to the sterile assurance level.
2.2 gl

A% FE « Agilent Zorbax — C ¢ #1 (250 mm X 4. 6 mm,
5 wm) ; FEIAH: ZHE(A) - 0. 35% MR W (B) , B FF ¥k
Ji5 (0 ~ 20 min I} 28%A , 20 ~ 38 min i} 28%A — 68%A ,
38 ~ 55 min if 68%A — 85%A, 55 ~ 60 min i} 85%A —
28%A ) ; i i# 0. 8 mL / min; &M ¥ K 2 350 nm (0 ~
38 min) 1220 nm (38 ~ 60 min) ; =il : 40 °C; FEAE i .
10 Lo
2.3 A&

TR XTI UK R R R KRB RN
BE T CEIARAES I AR PR IS A S, 53 o, R 2% B
FE o3 AR S s i Y e BB R R B 0
2.5025,1.3287,5.065 0,3.345 0,4.030 0 mg/ mL A
Xof HE S 48 VR o P53 K 4t BBOOS R I 48 VR4 2 mL,
B[ — 50 mLAE AR, 11 .

P AR - B i 1048 Atk B 1. 0 g (Gt 45
i) R EARE , B R IEIR T RS AR R - B
(0.5:35,V/ V)50 mL, F) % & , 8 A $2 I (T3 08
400 W, J#13 4 50 kHz) 40 min, & H), FEFRE &, FHR
% — A0, 5:35,V/ V)AME IR ) i i, 455 ,0. 45 pm
AL uB g, BpASE .
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2.4 FHiEFEL

W B 0 UK 58 W8 A FE 5 (45 S9) L, 442 2. 3
T 7 il 2 A A T, 4 2. 2 00T i A A A
FE 6K, LA 13506 Ry 2 BRI 45 5L 21 A LG I AH XA
B s} [A] FIAH X5 04 1 ARG RSD 43 51 M 0. 22% ~ 0. 49%
(n=6)H10.46% ~ 1. 77%(n = 6) , ZE WL ZKE 5 B KLU

Fee PR B 2. 330 R A (S 5 S9)
A TFHEI)E0,4,8,16,20,24 h B4 2. 2 i F fa 3% 4%
PRI R, DA 13 45 2 IR | 25 51 21 AN AT g A
XA B3 T] R0 AR X 4 1T AR Y RSD 43 51 R 0. 79% ~
1.15%(n = 6)F10. 85% ~ 1. 98%(n = 6) , ZE Wik 5 5
WORLE 24 h NFaE T AT

T MG  BORFE BEBAE L (G5 ok S9)IE &, 442
2. 350 F kAT Hl A R A A 6 1 He 2. 2 T (3
FRAFHEREM S , LA 13 ik 2 G (55 5 21 AN A 1A
XeHA B B[] FIAR X T ARG RSD 435314 0. 85% ~ 2. 03%
(n=6)F11.48% ~2.76%(n=6) , MW )k EE IR,
2.5 IBYBELEEISHH

T8 S0 A B 10 LR & (405 4 ST - S10), 43

18
16 kll 19 20 21 R
R - s1
A SR W N S W
—— a1 A
——A A A A oA
Ao Al oA A
— A A
A AA L A
—— A A S —
O N U S
A S10
40 50 60 ¢/ min

18
sl WyR o 2

60 ¢/ min

M2 0,3,6,8 kGy il m 4w MAALHE , #42 2. 3T T Jy vk il 4%
PER VRV, $2 2. 2 T T (0 i SR R RE DU S | B BT A5 R
T 5 A 2 0 S 2B AR AL B P R G2 (2012 F))
K H A R 22 SAB IE  HPLC 2 i o K15 e br 2
21 A I DLIRT 1.

LA W A5 A 5 AR L BE A - SR A T R S Y
HPLC & (UL 2) 347 He X, $5 A 5 5 Ry AC o B
6 S N ARRF R 17 SN HAARNE 18 5152 K
FIARMEE T 1950 AR ER T o Bt i s s 8
3 , R FH H 25 (0548 S0 RS AR PR RS0 (2012 00)
PIARFEIR (0 kGy) FEMFE SR TE N S I S 2 S IE, 4
Tk Brg DU HC , Az ot BE PR (UL R 3) , 31580 [ 151
SRR 5 0 HEFE 2 s B AR RURE SR L ER 2.

2.6 SENE
2.6.1 FHiEkFHFHE

SRR R L R B W 2. 3 TR TR A 6T R
WI1,2,5,10,12,15 wL, 4% 2. 2 01 F @35 2 F R kR
SE L, VAERE R (X, pg) AR AR AR TR (V) A A A Fr i
TTER M T 45 5 L3 3, SR B 45 19 I AR 43 76 4% A iE

A/ mAU
1 000
800 eis 16w R w2 R
S S VSN W W N W -
600 —~ AdA A A
A AL A
e A KA A A
400 A A A
P W S -
200 T Y Y Y S S
A A A
04 SR A S10
30 40 50 60 ¢/ min

S10
60 ¢t/ min

A - D. 5%BANZHHA40,3,6,8 kGy
E1 10itEmE KA eI Emigs EiE

A = D. The irradiation doses were 0,3,6,and 8 kGy,respectively

Fig.1 HPLC superimposed fingerprints of 10 batches of samples
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Fig.2 HPLC chromatogram of mixed reference solution
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Tab.2 Results of the similarity evaluation

_ BEAE
%
0kGy 3kGy 6 kGy 8 kGy

St 0.998 0.997 0.969 6 0.8325
2 0.9999 0.9996 0.968 8 0.8309
S3 1.0000 0.9998 0.9693 0.8318
S4 1.0000 0.9999 0.9679 0.8344
S5 0.9999 0.9993 0.9675 0.8335
S6 0.9999 0.9996 0.9689 0.8333
M| 0.9998 0.9994 0.9694 0.8322
S8 0.999 0.9993 0.9697 0.8315
89 0.9999 0.9997 0.9667 0.8317
S10 0.9998 0.9995 0.969 0 0.8357

Xes 0.999£0.0001 0.9996+0.0002  0.9687+0.0009  0.8327+0.0015

0 P 5 AR L O R A

G0 PR 5 e R A < B 2. 3T YR A % A R A TR
T I A AR R, 1 2. 2 00 (A% AR
S BILIEWE (S 7 N) A 3 010 B B4 5 3 J32 S 46 1 B
HIE R R 25 R L3,

b 5 B G RS I 2. 3T R A TR (S
R S9) A R A4 2. 2 TN (A HE AR I 2 5 UK, Il SR T
RO LR 3, R WA B R AT

e PRI < B 2. 33T A RV (45 R S9) i
T HI45)050,3,6,9,12,15,24 hif42 2. 2350 F (5,
TSR UEREIN S 0 SR TR 25 SR DL 3R 3, R B,
EWONTE 24 h MR ETE R

VI U A (G5 SO i, 4% 2. 3T
05 AT A B TR 6 10y, He 2. 20 (A ik SRk
FENE , e s TR IF IR i 5 R LR 3, SR U

RI AEFERER

Tab.3 Results of the methodological investigation

. SMLE BWR 2R RSD(%) MRS Ao e (%,n = 6)
A = )24 r - :

(pg) (pg/mL) (pg/ml) HFERE BEERE SF(mg/g) RSD(%) FHEKE  RSD
ABEZ  V=36.57X-7.113 0.9996 0.1001~1.5015  0.010 0.02 0.91 0.87 0.5936 0.81 99.36 0. 69
ABEF  V=22.04X+1.061 0.9998 0.0535~0.7972  0.008 0.01 0.81 1.06 0.3226 0.95 98.77 0.74
GAABEL Y=100.2X+10.04 0.9997 0.2026~3.0390  0.020 0.06 .11 1.01 3.164 1 0.97 99.97 0.43
GAAEL Y=5477X+6.592 0.9998 0.1338~2.0070  0.009 0.02 1.07 1. 15 2.0127 0.74 101. 04 0.98
AAAEBI Y=31.54X-1.019 0.9999 0.1612~2.4180  0.009 0.04 1.23 1.22 11113 113 99.13 1.24

REEMERAF. M 4T, 20,3,6 kGy ©Co — vy B L 48 IR )5, FE L 1Y

P [ 5 < BORE & (S5 S9) 6 43,45 0.5 g,
FERFRE , R E AR R R AR RN T .
FA AR PG TT P A P T 8 38 8 e 433 o
2.5025,1.3287,5.0650,3.345 0,4. 030 0 mg/ mL) %%
0.13,0.13,0.30,0.30,0. 15 mL, ¥ 2. 33 F J5 &= il 4%
M TR, He 2. 2 300 N (835 A (R ERE DN A |, 90 S 06 T
R AR IR 25 5 L3 3, R B O IR R R 4T
2.6.2 FHEENE

82 0,3,6,8 kGy 71 & 48 MEAE i 4530 &, $22. 390 |
75 2l g AR IR, 4 2. 2T T (A3 SR ERE I 22 L 3]
SR TR F MR LT & & R FH SPSS 17. 0481244k
38T, P <0.05 A S A FE L AR WK A4,

3 itig

FRAJE S A N T ] 0 A A0 A 1 (50 Co 4 HR v
25 K AR AE) (1125 % (1997 )45 38 5 ) BYMLAE , B vh
T 24y JEORL R Y R SR R 45 TR 6 kGy Y, LR 4R R AR
5 kGy I, HIGR A 500 B 45 1 7E 3 kGy N o BRI 1l 49
ML %20,3,6, 8 kGy Hi BEGH 1 6 R i R Bt o A
TREUEIE R, B RS T I P T 245k th 3 2

FEABURE 4T 0. 95, AL Hh 5 Bl sl 43 19 & 2 19 Tt i
F 25 (P >0.05) ;4 8 kGy ©Co — vy BT 4R IR , b2
i B ARARLEE 441G 0. 95, HLAE &, 5 Fal o0 0 75 145
FHIEMTR(P <0.05) 7] WL ,90Co — v B4R M85 & < 6 kGy
BF, 4T 7 ORI T B o3 Bt SR Y 25 R
TR R B A K TR LG A 20 6 KGy o ARBIF 5 S i O
DR A5 IR RO, AT P2 R B K
BAFFRAEMES % OCo — v G K T BEA B bR h 2544
A S E BT A E R 2 L e R Al
FHAN Y, 2 B ik S8 TH B 25 61 A 2E 05 P, R AIR 25 9 B2
W fE , SCfet T SC: 24564 Th TG PR B ) 25 5
52k
[17 WS, - B-0918 - 91, T A& 340 25 Fa b e« o 25 % ) ) (5
AA[S].
[2] 24 . 2 ERAFEFAGHNE S REREL)]. BF
5 B ,2021,10(2) :74 - 75.
(3] @,k #,x K, %. AT CC-MSHMARRRAR
EMERE BRSO FRA]. RRZHARE A ,2023,
7(35):1172 - 1182.

(4] ZF, 5499, 70 5. FHMEFHRERSEHN
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Tab.4 Results of the content determination of five components in samples (mg / g)

wah e AR Kah a3 i
0kGy 3Gy 6KGy $KGy 0kGy 3Gy 6kGy 8Ky
ABEE S 0.5933 0.5926 0.5915 0.5024 7 3.1637 3.1595 3.1556 2.9875
S2 0.5935 0.5925 0.5914 0.5027 S8 3.1638 3.1597 3.1555 2.9873
S3 0.594 1 0.5930 0.5916 0.5025 S9 3.164 1 3.1598 3.1559 2.988 1
S4 0.5940 0.5929 0.5920 0.5033 S10 3.1640 3.1596 3.1557 2.9880
S5 0.5937 0.593 1 0.5921 0.5034 Yes 3.1641£0.0003 3.1597+0.0002 3.1559+0.0003 2.9888+0.0005
S6 0.5938 0.5931 0.5919 0.5032 aAmEEl Sl 2.0122 2.0115 2.0107 1.956 1
S7 0.5932 0.5923 0.5913 0.5026 S2 2.0123 2.0117 2.0104 1.956 5
8 0.5930 0.5921 0.5912 0.5028 S3 2.0129 2.0119 2.0113 1.9569
39 0.5936 0.5928 0.5917 0.503 1 S4 2.0131 2.0122 2.0111 19568
S10 0.5932 0.5920 0.5911 0.5029 S5 2.0133 2.0121 2.0110 1.9570
Y5 0.5935+0.0003 0.5926+0.0004 0.5916+0.0003 0.5028+0.0012" S6 2.0130 2.0123 2.0112 1.9567
KEEF S 0.3224 0.3214 0.3208 0.3001 7 2.0125 2.0113 2.0108 1.9562
S2 0.3221 0.3211 0.3208 0.3002 S8 2.0126 2.0114 2.0106 1.9564
S3 0.3229 0.3219 0.3211 0.3005 59 2.0127 2.0118 2.0109 1.956 6
4 0.3228 0.3220 0.3210 0.3007 S10 2.0124 2.0116 2.0105 1.9563
S5 0.3227 0.3222 0.3212 0.3006 Y5 2.0127£0.0002 2.0118£0.0001 2.0108+0.0003 1.9565+0.0004"
S6 0.3226 0.3221 0.3213 0.3004 axnEl Sl 1110 11100 11091 0.9553
S7 0.3220 0.3216 0.3206 0.2998 S2 L1111 11101 1.1092 0.9554
S8 0.3222 0.3212 0.3205 0.2995 S3 11116 1.1109 1.1097 0.956 4
S9 0.3226 0.3217 0.3209 0.3003 S4 1117 11108 1.1099 0.9562
S10 0.3219 0.3215 0.3207 0.3000 S5 11119 L1011 1.1098 0.9563
s 0.3224£0.0001 0.32070.0004 0.3209+0.0004 0.30020.0003° S6 11118 1. 1107 1.1099 0.956 1
aRmEEl Sl 3.1640 3.1595 3.1558 2.9878 S7 [.1112 1.1104 1.1093 0.9550
S2 3.1639 3.1594 3.1557 2.9879 8 L1110 1.1103 1.1094 0.9551
S3 3.1645 3.1599 3.1561 2.9885 S9 11113 1.1105 1.1096 0.9559
S4 3. 1644 3.160 1 3.1562 2.9887 S10 L1111 1.1102 1.1092 0.9555
S5 3.1643 3.1600 3.1560 2.988 6 Y5 L114£0.0003 1.1105£0.0007 1.1095+0.0001 0.9557+0.0002"
S6 3.1647 3.1602 3.1563 2.9889

E:50 kGyHe4,"P < 0.05.
Note: Compared with those at a dose of 0 kGy,"P < 0.05.
Fotk A9 R[]]. &F FRAFFIR,2021,42(9):
14 - 16.
(5] T FHBBEFTIE . TF P HLA BEHIL (2008 F
BO)[M]. b AL Tk AR, 2010 33.
[6] 1 B, WRARde  MIETR . & RB AR 25 RAE R[],
¥ [ 25 538 ,2021,49(10) : 116 — 118.
R LR R B, F . aRORERS S HEERAL
F WA R R[], F AP B 2555 ,2020,38(1):69 - 73.
(8] AR, % 4, %754 . ORGILRBEF R AL AL
PR Bk ey e R R A (1], B B 5983%,2023,27(16)
104 - 106.
(9] % &, HREF, w3, % . 45T HE HPLC 38K B St
#[1]. B2 £,2019,9(10):1908 - 1914.
[10] 43, & 20,3k, 5 . B ERAR T H20RME
IR AL PR [)]. A E 2 F F 4R, 2022,35(3)
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[7

[

202 - 205.

[11] & 48, R%AE 5 FPHIRAEERES ER
R[] =@ P ETH%E,2020,1(1):82 - 86.

[12] AR, 223,52k, 5 . CCo- v 4 &5 B4 b i
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