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BER, 2%, I CTEE e Smnem, M 450018)

BIRBRIRARFZRARRFITAHARR ZFREEEEAHNAE ZHGC-MSMEF %,

& A Agilent HP-5MSAAB &34 (30 mx 0.25 mm, 025 pm) , RAASHLEERA (He) , #t4F
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Determination of 17 Kinds of Phthalates in Gentamicin Sulfate Eye Drops by
GC-MS

Lu Yufeng, Li Jie’, Mei Qian (Henan Provincial Institute for Food and Drug Control, Zhengzhou 450018,
China)

Abstract Objective: To establish a GC-MS method for determining the content of 17 kinds of phthalate
plasticizer residues in gentamicin sulfate eye drops. Methods: GC-MS was performed on Agilent HP-5MS
column (30 mx0.25 mm, 0.25 um) by using high purity He as carrier gas. The injector temperature was 260 °C by
using pulse splitless injection technique under temperature rising program. The sample volume was 1 puL. The ion
source temperature was 300 °C, the ionization energy was 70 eV, the temperature of MS transmission interface
was 280 °C and the MS quard temperature was 180 “C. The mass spectrometry monitoring mode was SIM, which
was quantified by external reference method. Results: The 17 kinds of phthalate ester plasticizers showed good
linear relationship in the corresponding concentration range. The precision, repeatability, recovery and stability
of the method were all in line with the relevant provisions. Four phthalate plasticizers were detected in raw
auxiliary materials, six phthalate plasticizers were detected in packaging materials, and six phthalate plasticizers

were detected in gentamicin sulfate eye drops. Coclusion: The established method has the advantages of high
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sensitivity, high accuracy, good repeatability, fast speed and the extraction method is simple, therefore it can be

used to monitor and trace the migration of 17 kinds of phthalate plasticizers in gentamicin sulfate eye drops.

Keywords:
materials

TR PR B R IR M AR R R M2l
PR . i TR B3R L bt e, TRtk
Wz AR W ERAS ( Phthalic Acid Ester,
PAEs ) ZRIGIIF S i R B0k . st Fna e R T
YA . HER B RV S RO B 25, s 24
YA P22 4, 3200 8 B B A i i . O HL
PAEsHA B & B aptE ™, IFREsetES, AT
ARG WML R, B AR R R R
PAEsHIA “ORSEHE RIS e 24 57, JEXHAH G
PAESZE IR AT . H A3 FE A e/ G T 24 it 4}
FbF R 250 i SRR B AR UE . R, ARHF

GC-MS; 17 kinds of phthalates; gentamicin sulfate eye drops; raw and auxiliary materials; packaging

XS FGBIT 5009.271-2016F 5 Fh AR 2 — I R
FIIE™ . GB/T 31604.30-201671 32 fil A4 4 K2
A AT A Y R 2 AR 2 RN S A S B A O
SCHRUS ST T GO-MSEEN E B AR XK R AR
anﬁuﬁ[& T HRAEE (PAEs) ¥R, XHT
FEVERE S RS T B e, R 24
SHF )5 BA 1 S ST AR DG AR HE SR AL A0 4R

Agilent 7010B GC-MS Triple Quad’<JFi B L,
Mettler XPE 205841, T K-, TKAZA ] MS3 basic#l
WER G o PRIEYI T BLZR 1,

1
. i/ .
X HE i 44 P iz Hor AR . 4R 1% K
(pg-mL™")

EC ke 17 D0010004 4B —HfiR —FFfs (DMP) 1000.0 99.5 b B g
R I R4 HIiR — W5 (DEP) 1001.0 99.7 ERRHIAT
MR A BRI
FR AR SBAZHIR IR (DAP) 1000.6 98.1
Rl A H R 5 T (DIBP) 1000.8 99.3

R4 FIER —IE TR (DBP) 1000.6 99.4

SRR HR — (H4&3) 4B (DMEP) 1001.3 96.4

AROR IR — (4- WRE —2— Rk ) fig 1000.5 99.8

(DMPP)

SRR THTR . (25E %) 4B (DEEP) 1000.6 91.7

LR " HTR — g (DPP) 999.6 99.3

SRR T HIR U (DHXP) 1000.0 99.2

SRR T HITR TS IEEE (BBP) 1000.6 99.2

R —HR— (THEIL) 2B (DBEP) 1000.3 95.5

A2 iR — ¥ fig (DCHP ) 1000.3 99.8

SRR R — (2- 2%L) iR ( DEHP) 1001.4 99.8

A iR — g (DPhP) 1000.5 99.5

B R —1F=¥¢R ( DNOP) 1000.7 99.8

AB2E T HITR —T-1% (DNP) 1000.7 99.5
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Wil A (HE5190502) , @R (Ht'5  @AEEH (30 mx 0.25 mm, 0.25 pm) ; #FHO
180501 ) , ¥R MR (5103620200802 ) , ¥ . 260 C; A . @A (He) , W#k: 1.0

AL BIZEAFRHEE . AL 20214F FI 525 i)
FHIGFE S 230U, BRI A 3R, HAS
F3E E IR 24tk . R IEC bE (Al

T =97%, VBS Biologic/yF], #t%5:872253) , /K
ik E C R 2 ARG 1 K 2 7K o BRI .
TR A BRI, RSV AE RN A R IE O e

R AR (N, L FE: 1.5
mL + min~'; BKHARIERE; PERAARR. 1 pL;
FER: WG R60 °C, /3451 min; LA20 °C + min™
AR TR 2220 °C, PRFFL ming FELAS °C + min™
HEE R TR 250 °C, 15951 min; FELA20 °C + min™
HH T 22290 °C, {54%7.5 min.

mL ¢ min

ZUIEGIHET Z 5, R R A B 3 s B BFIR: EL EFREE . 300 °C;
KT KUEE, 77200 CHEE4 b, HERTE&H . PURAFIRJE . 180 °C; fBHuiE iR 280 C;
2 Rt EEEE T (SIM) X, Bt [a]
2.1 W2 WEFAEIRIE] 7 ming JBTos A OC P4 i
KME&M: @i%HE . Agilent HP-5MSS A [G]: 26 min,
2
P PETRIICERSID e () satwT (mie)
AR —HEE (DMP) 7.00 ~ 9.20 (7.689 ) 163, 77, 194, 133 163
AR W2 (DEP) 7.00 ~ 9.20 (8.550) 149, 177, 105, 222 149
AR R MR (DAP) 9.20 ~ 11.15 (9.450) 41, 132, 149, 189 149
AR — 5T W& (DIBP) 9.20 ~ 11.15 (10.254) 149, 223, 104, 167 149
AR W —IE TG (DBP) 9.20 ~ 11.15 (10.980) 149, 223, 205, 104 149
LR (W4 ) ZBis (DMEP) 11.15 ~ 12.60 (11.304 ) 59. 149, 104, 176 149
SRR R~ (4- Bk -2- J%JE) Ji§ (BMPP ) 11.15 ~ 12.60 (12.044) 149, 167, 85. 251 149
R (%) & (DEEP) 11.15 ~ 12.60 (12.352) 72, 149, 104, 193 149
AR R s (DPP) 12.60 ~ 15.70 (12.711) 149, 237, 219, 104 149
AR _HER —C g ( DHXP) 12.60 ~ 15.70 ( 14.809 ) 149, 251, 104, 233 149
SRR ZHIRR T B WAL (BBP) 12.60 ~ 15.70 ( 14.951 ) 149, 91, 206. 104 149
BRI — (THH) ZWi (DBEP) 15.70 ~ 16.70 (16.400 ) 149, 101, 85, 193 149
R W — G (DCHP) 16.70 ~ 18.60 ( 17.105) 149, 167, 249, 104 149
AR W= (2- 23) T (DEHP) 16.70 ~ 18.60 (17.362) 149, 167, 279, 113 149
LB7R —HIiR —2Kflg ( DPhP) 16.70 ~ 18.60 ( 17.459 ) 225, 77, 104, 153 225
B _H R _1EfR (DNOP) 18.60 ~ 21.00 (19.097) 149, 279, 104, 261 149
47— HR —T-h% (DNP) 18.60 ~ 21.00 (20.719) 149, 293, 167, 275 149
zhgysh
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2.2
2.2.1 AR IR

ALY B R PR B 2T IR (R4S . 8 mL: 40
mg (4J7 A ) Ab 7 BRIR DK% ZEFRIS00 7 5
fr, Akl BiR16 ¢, WIRP2.4 oo AR LROS g,
ST KSR, PR 21000 mL,

Bl B R IR K55 R AR (A% : 8 mL: 40
mg (4T ) hb Ty BRIER DK K% ZE 5007 B,
R, TIRR15.6 g MIED3.125 g, BRS¢,
HESTHKE R, S5 21000 mL.
2.2.2 IREER

HE % BUE 2 e 1 7R PA RS2 I8 5 TR & 45
HER mL, ‘#100 mLEJHRA, FIEC ek B
AR mLAP 10 w eI, TE R AR EL &
W . PSS EER mL, B200 mLENS, JHIE
CGER B ARl mLH 2957100 ngfIVETR, 1EMIR
BAREAIS12, 4 niAE 2 B BUR S AR A S 1291
FHIEC BB AEl mLP o291, 20 305,
6. 10, 20, 30, 50, 60, 80 ngfliR AR
S1~S11,
2.2.3 Foid MR

B “2.2.27 TR IRAPRERIRSTIE N R 5638 H
PR o
2.2.4 SHERK

K HHIE CBEfsas s .
2.25 JFENA

e b 5 PR IO R D K 85 38 U i, oK
fRIFER 250 mL, KRS mg - mL7 AYER KEE
ZHPY TR ES me - mL YW, 9IS o, K
WERE, BHIERE T, FEREE AL C k2
mL, WIEIR2 minf5, FHE2 min, BUECK)EE
R SRR
2.2.6 HENAT

CEAPIRAN ML Ty, 4k 7 53 B A il
RHE R, MUKEMIFE R 250 mL, /51H8 ¢,
WEmpra, BHENRERE D, REMALEC
J52 mL, WRHEPRT%2 min/g, ##E2 min, BUEC KT
JEAE A AR
2.2.7 A

53 ) BURR R PR K R R IR W1 ¢ f8 ¢, K%

zhgysh

FroE, BHZEIEAE T, H % A E
CbE2 mL, RIEVEY2 min)g, FE2 min, BUEC
Lt J AV B A T AR AR 2. (B
VW R 2 PAES S ¥ERIDMEP Y 7% B i, fiE
T VA TR 2 A 5 At 1 6P A Es 25 18 ¥R 3] i 5% B2
B o)
2.2.8 HMIHER

225 GBIT 31604.30-20161 ShFEfilA R Ke hil 5
A2 — H R TR 20 58 A AL B P i, B
A0, B A/NAT em®HRRY), 1B, W
0.3 g, KimMw, EHEH T, IAIECH20
mL, #EFAIEEE0 min/5 o uE, R IEC 5620
mLE B IR, A IFIBIEES0 mLEifit, HIE
CUEBERZIRE, BIAS, REHI& 2 AR .
2.3

A3k IS LRI . R G0 PR
IR AIATR L w L, A OSBRI, &
F 170 PAESZEIE I8 5 (1R A AR E R MU B T 6
& ( Total Ton Flow Chromatogram, TIC) , H&
"MKk A : DMP. DEP. DAP. DIBP. DBP.
DMEP. BMPP, DEEP, DPP, DHXP. BBP,
DBEP. DCHP., DEHP. DPhP., DNOP. DNP, 4%
BUR RN BT RE E, FRAE s R E TR R, B
TER—Fp g HA T, SR, 4R k17
FHPAESSE AR I REA U B, & HEW (1E
CLbE ) M R DR R 25 2% Tk AR VA s el e I 2 g
T4,
2.4

SNSRI “2.2.27 T RYIIE SR AEY
WA wL, EASAHEARE SN, 1055
TR, 4559 R 1 TR PAEs S8 9 50 (14 ¥k i 5
B FELR PRI N ALk o6 R R g, ELAARS,
34,
25

e “2.2.27 HURIRGbRMER W S6 H IE C bt
BYHFRRE, PEREL w L, FEASH @R FSEH
10, e SRR ECE , R W% i BOR G A5 T S 6
HIEC B H ke, LMEMLLS/INZ R3 : 1ith
KRR, DLW S/NZ 10 0 13 e R,
R0 BR 5 5 e BR 435 1 L 24 .
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x10°
o 3
127
i
5 24
253
1-
|| — -
8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
t/min
x10°
i
J’_
1
§ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
#/min
x10°
a3
2]
r_
G o
|3
il
€ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
t/min
AW BARBYRIEBT; CHELSIAW; 1-DMP; 2-DEP; 3-DAP; 4-DIBP; 5-DBP; 6-DMEP; 7-BMPP;
8-DEEP; 9-DPP; 10-DHXP; 11-BBP; 12-DBEP; 13-DCHP; 14-DEHP; 15-DPhP; 16-DNOP; 17-DNP,
1
4
TR e gV RBUr  MIEE/ (ng - mL ") KR (LOD) /pg MR (LOQ) /pg
DMP Y=31625X-264724 0.9998 1.0000 ~ 100.000 0.10 0.30
DEP Y=22670X-200974 0.9995 1.0010 ~ 100.100 0.10 0.30
DAP Y=11646X-101010 0.9996 1.0006 ~ 100.060 0.30 1.00
DIBP Y=44190X-345703 0.9996 1.0008 ~ 100.080 0.10 0.30
DBP Y=49152X-398306 0.9995 1.0006 ~ 100.060 0.10 0.30
DMEP Y=3957.1X=70810 0.9944 5.0065 ~ 100.130 6.00 20.03
BMPP Y=30484X-244276 0.9995 1.0005 ~ 100.050 0.30 0.60
DEEP Y=7309.1X-126470 0.9952 6.0036 ~ 100.060 6.00 20.01
zhgysh
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4
EAS AT LMEREUr  RMEE/ (ng - mL™) AR (LOD) /pg R (LOQ) /pg
DPP Y=30675X-320294 0.9994 0.9996 ~ 99.960 0.30 1.00
DHXP Y=27456X-256714 0.9994 1.0000 ~ 100.000 0.30 1.00
BBP Y=11675X-126758 0.9994 1.0006 ~ 100.060 1.00 3.00
DBEP Y=8679.5X-128422 0.9954 5.0015 ~ 100.300 3.00 10.00
DCHP ¥Y=29591X-275601 0.9994 1.0003 ~ 100.030 1.00 2.00
DEHP Y=21303X-208228 0.9987 2.0028 ~ 100.140 0.30 1.00
DPhP Y=25632X-386677 0.9987 1.0005 ~ 100.050 1.00 3.00
DNOP Y=26347X-312129 0.9987 1.0007 ~ 100.070 1.00 3.00
DNP Y=18961X-231138 0.9985 1.0007 ~ 100.070 2.00 6.00

T R XN, Y NWRRAA

2.6

FE e “2.2.27 WF IR A bR UMEE R
S71 wL, EZRE, Z5R N ITRER R P RRERE
YRR R Y RSD%TE0.65% ~ 2.67% (n=6) ,
Y /NF15%, A% R4
2.7

B[R] — b W B R IR K 25 2R T IR W 60, 4%
“2.37 TR J7 ik 4y ) A A e v WO AT
WE, g5 RS s W ¥R DMP . DEP .,
DAP. DIBP, DBPFIDEHP 6FiPAEsZEHE ¥,
H 4% W0 3 {H AU RSD % 1E2.18% ~ 6.02%, /N T
15% , HAW11FIPAESZSHE 850 (1) 10 78 it 4 K K
i, EREMERL.

2.8

B[R] — b R B R PR K R R IR W9, 4%
BIFRELL gfl8 o HLEERAE ., 4 B % A
“2.2.27 TURIRAFMEMSER (10 ng - mL™) |
TRAFREAI (20 ng + mL™") AR A XIS
(30 ng - mL™") £2.0 mL, WHEIR2 min/ FE
2 min, HUECKEZVE R INEERISCRE R ~3 (I
FEPAEsZKIEAFIDMEP ) AL [EISCRE W4 ~ 6
(5 HoAb 16FPAESZIE AT ) o JnkE [ICR %
W1 ~3. 4~ 6% TATECRI3 Gy, Aol3kofy. 17
FiPAES 3 9350 1) °F- 24 ISR AER0.7 % ~ 118.1%
20, RSD%AE2.57% ~ 11.92%2Z 1], IR RE
Iy, SRS,

5 n=9

B F DMP DEP DAP DIBP DBP DMEP  BMPP  DEEP DPP
SEBIRICE 1% (n=9 ) 80.7 118.1 114.7 115.2 115.2 105.3 111.0 91.2 111.0
RSD/% 6.29 3.77 4.69 472 5.42 2.57 4.94 7.36 3.64

ZFR DHXP BBP DBEP  DCHP  DEHP  DPhP  DNOP DNP
SEH R 1% (n=9) 109.4 111.1 101.1 112.5 102.1 110.6 108.0 106.7
RSD/% 3.75 5.47 11.92 4.12 7.07 423 2.98 2.86
zhgysh
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2.9

W R B M VA VR S 6 FR A A v TR TE 5 IR R
B, 0, 2. 4. 6. 8, 10, 12 hifREM &,
TR A FR v VA T T 17 P AE s 235 158 098 00 g o 57 {1 )
RSD%TE5.69% ~ 9.66% 22 [0] , & WA XT HE i 5 W AE
12h N RRE P R AP o BB S W h YR D MP |
DEP, DAP. DIBP, DBPFIDEHP 6FPAEsZEE ¥
F, HA W (EAYRSD%TE1.80% ~ 6.48% 2 Ji] ,
HAB IRV PAESZS G AT AAG 1, SR IIAE RS %
WAEZEIR12 W RENE R AT
3
3.1

P “2.2.57 “2.2.67 Wi 5k BC ] R AR
W, AR, 250 Al FB AL S AL )
TR KR 2 ok . D . IR AR R SR A
HAFPPAESZSIE¥AT], 430 J2DEP. DIBP. DBPAH
DEHP, Hok Bt ab A2 T <0011 pg - ¢,
HA 13FhPAESZSHE 857 (155 FR F 4R A 1
3.2

BR021VAFFE R 245 i i H R A Fh 234, il
PRRPSCEERE S 3HE YR, AN S 0 R A 770 2410 U
Fie “2.2.77 WU J ik P B i v v R R
W2, Al (bR R E PAES
KIGIHFIDMEPRYFR A i, Al i s W2 R I
HAB16FPAES IS G IAFI 5% B & ) o 455 M il 71
ks H 6 R PAES I S58] (DMP. DEP. DAP,
DIBP. DBPHMIDEHP) , FABEH & K 40.03
peg- g, 6FF BITARE R N0.05 peg- gl
FH A it U5 B A5 4 B IR B H A KA FH 22 1038
2 F0.5g - d7', NI6FIPAEsZEIE I HitHk
BARN0.02 pg-d's SHEERBHREFFHARYE
22200 VAR FE A o8 A WK F B F AN
K+ Z J5 15 H DEHP 1) 7 &1 AT Tiif 52 46 A 12 0(E R
0.6 mg * kg« d™', 50 kgl A F A 32 30000
pe s d (M) o ARKKEH YORPIEIAT, 3540
KOWREES, BB AEN0.02 pg-d”,
K T2 % HDEHPHI PR EERLE
33

i ©2.2.8”7 TR KA, 530 HERE
FE, LSRN R YR I PAESZEIE I FI DMP |
DEP. DAP. DIBP, DBPFIDEHP, DEHP & &L
$40.026 ~16.72 g+ g

V@ORTR Y i ARVACEUTICAL A

3.4

BRI KREZMR® (AR, 5
210302 ) Fxf Gl ( HAJEHE, #%51L20A9G;
R ME, #HET0274) , BEE (60C) |
EE (25°C, i IR BRI R I W, AE N R
92.5% ) . #t (BRJE. 45001x ) HEIRAEO, 5.
10 dor 5O, JF7EE il (60°C ) 30 i3 HL
BEo i “2.2.77 T A S VA REC O i i A
AR LR, SRR E . AR BN, CHERIR R
KRR 0 & =R (60°C) | =i (25,
TSR AR AV, MIXHREE: 92.5% ) | w0t (I
FE. 4500 1x ) FRE50. 5. 10 dFIETR (60°C ) FkE
30 d, 17FMPAESZSIE I (15 B Fh IS FN5E BA 1t 1) 2
AR, ANZ e mE ARG IR 2
4
4.1

Z#GBIT 5009.271-2016 1 rh 434 — iR
BRI TS A, R R G TR TR
RN, MR IR . & 2 A B S
J& . RIS FIRIR R 300 °C, MSPUZFT iR
FEBEN180 C, B B N T, &M
M) o7 5 B S8 3 8, 45 0 R RS T PR T e PR 2 1
EAUE N
4.2

P T R R R 5 2R Tk R R B AS I T I
Cbt, MPAESZKIGIAN G ¥ TIEC ke, HILRH
IE ORI R X R B R IR . st vh
MPAEsZEIG I . BA RIS L mrkLr.
iR S TR
4.3

W R b A B, YA RO 8 g
ff, PAEsZEHESHFIDMEPRI I FISCR 25 °450%
R B = i A B TR S AR A WOR B, DMEPHY [T
RIIN60% . LWL, K IR AL S R ek
M1 ght, DMEPRYIIEE DGR L 100%, Rt
SR HEHE A 1 g il & A A B 2 DMEP, B
A 8] A A A R 2 0 o FLAth 16 R PAEs 253
I, A 3L E E S EEE A5 (National Library
Medicine, NLM ) Chemlelusﬁi‘EEﬁ[m], AT A
PAEs2$DMP. DEP. DAP. DIBP, DBP. DMEP,
BMPP. DEEP., DPP, DHXP. BBP. DBEP,
DCHP, DEHP., DPhP. DNOP, DNPIEfE-7K
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BLREL ( N-octanol /Water Partition Coefficient,
Kow ) AR EUE (IgKow) 75 1.6, 2.42, 3.23,
4.11, 45, 1.11, 6.43, 2.1, 5.62, 6.82, 4.73,
4.06. 6.2, 7.6, 4.1, 8.1, 9.52, HADMEPH
lgKowfE /)N, A1.11, AJHIDMEPIARIE R,
PRI TR AR AR M 300 1F O e Hh PR AR A, Y
AR AR S R, e R B BORE
4.4

T SR e v I 3RE S T R SRR A BT A A% A e
PEMEE, HIKRZFZGBIT 5009.271-20161 i 4B
TR TR B RS TR T B A ML
Ja, HEZKMVE3R, ENRHEIh, 7£200°C 4L
$52h, WHIEERAH. 7 MBS WLIE7H b
B EPIERT ARG EFRR, R g ML P
FHRERCKR,  PRHAR YRGS T it FH A A oG 2 3 3 4 NI
SEHLib K PES TS, 76200 CHEES hak Ll |-,
BHE# . AEE BRI . SRS
AL, e AR PRI, TS
(IECEE) ZUEEERTE&H, Slsiilmes
MG APAESZIGSAF], ™ H 52 2 Pk 150 45 R A
AER I A2

(1 &g, skaiTh, Bk, 55 SR8 ZHIRREE PR ETS Gy
FIAE 24T B B BN WE ST RE (). AR TEB 24,
2018, 13 (2) : 34-46.

[2] Kleinsasser NH, Wallner BC, Kastenbauer ER, et al.
Genotoxicity of Dibutyl-phthalate and Di-iso—butyl-
phthalate in Human Lymphocytes and Mucosal Cells[J].
Teratog Carcinog Mutagen, 2001, 21 (3) : 189-196.

[3] Parks LG, Ostby JS, Lambright CR, et al. The Plasticizer
Diethylhexyi Phthalate Induces Malformations by
Decreasing Fetal Testosterone Synthesis During Sexual
Differentiation in the Male Rat[J]. ToxicolSci, 2000, 58
(2) : 339-349.

[4] Tk, EHEA . Q8 T HIRRERE XA AR R KA
Hi RGBTSR, TR R~ B, 2017, 19 (4) -
359-363.

[51 XWita, EWE, #ot. 4F4 I RREEE R E oY
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HERE[D]. KIEBER R4k, 2016, 38 (5) @ 492-
495.

[6] TR S ] Bk R A Ay & Y AL S i
FIE IR B DA (20114E5516% )
[EB/OL]. (2011-06-01) [2021-11-26]. http://www.nhc.
gov.cn/sps/s7891/201106/39beedfe 17 1bdecab82df40b61d
ceabe.shtml.

(7] TAEFRINAJT K T 0 R ity S B b A N0 4R 4 — iR
Tk 2 ) I e K% B B YBR[ EB/O L. (2011-06-14 )
[2021-11-26]. http://www.nhc.gov.cn/sps/s3594/201211/2
h4831f001a740a48086fad 152117286.shtml.

[8] e NRILHAEEZF LAMITRAEFTZENS. G
5009.271-2016 £ il & 4= FE K bR 5l rh 4B 2K —
BRI E(S]. 2016 1-13.

[9] A AR ILAE E K L AMITRAEFTZNS. GB
31604.30-2016 £ filn &4 [F G AR £ Sl 4%l Rk K% il
st S8 4 PR i 1 0 o EE RS A I ZE[S]. 2016
1-12.

[10] e NRILFEFEE AR AEFT R S AN L4
) R B ity 2 A Ak B A ity FH S 0 00 6 FH B 1A (S .
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[11] EH, SGEVE, DFER, 55 SO —E PR R
T ) VAL B LR v I 17 AT R U R TR S
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