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WE BN RAZRSNGRBRE TR KAMEEEE R 2% PR 3 AT K 5] 4RI 2020 F (P
2 (W) VAT pH ABSTFE A 5 E B4 E KA & 20R A8 €385 2 0 2R A P 25K s B R AR A, &5 AR Waters
XBridge C,; #(250 mm X 4. 6 mm,5 pwm) , 73484 0. 01 mol / L Bl — K475k (A #8298 pH £ 2.3) — WEL(11:89,V/ V), kit
1.0 mL/ min, 233 4 35 C,#&m kKA 210 nm, #HHEH 10 uL. R AT HE ESWEEEER AN, 5> B ERF, BN
PESF BB T T K, 10 FLAE S (BUAE A S50 250 mL) &) pH 4 4.81~4. 96,483 5 E A 1.030 4~ 1.047 7, F 39 % & 4 248 ~258 mL. 2 B4
FR BB B R BB B R A A 0,523 ~41. 800 g/ mL A= 0. 269 ~ 21. 537 g/ mL(r=1.000 0,n = 8) & B A 5% @ AL
MR AR RIF, TAM HEE AT RIEE R RSD 35T 3.0%;-F ¥ A e £ 55 4 92.00% F= 102. 07%, RSD 53] # 2. 54%
Fo 2. 62%(n=6) 25 A HARAEMAR LEREH  FH T, TR TR SR R B4
KR rk oA B Gk ik B AURAR 698k 3R R AR 2B R A R AR OR

Quality Standard of Kechuan Mixture
WANG Jiali' , XUE Ping',LI Li',LI Junyan®,LIU Hui®,HE Yigin®
(1. Jiangsu Changzhou Food and Drug Fiber Quality Supervision and Inspection Center,Changzhou, Jiangsu,China 213022; 2. Jiangsu Changzhou
Wu Jin Traditional Chinese Medicine Hospital ,Changzhou, Jiangsu,China 213161)

Abstract: Objective

Rhizoma, Armeniacae Semen Amarum in Kechuan Mixture were qualitatively identified by the thin — layer chromatography (TLC)

To improve the quality standard of Kechuan Mixture. Methods Ephedrae Herba, Glycyrrhizae Radix et
method. According to the the Chinese Pharmacopoeia (2020 Edition, Volume IV),pH,relative density,and average loading capacity
were determined. The contents of ephedrine hydrochloride and pseudoephedrine hydrochloride in Kechuan Mixture were determined by
the high — performance liquid chromatography (HPLC) method,the chromatographic column was C,, column (250 mm X 4.6 mm,5 um),
the mobile phase was 0.01 mol / L monopotassium phosphate solution (pH was adjusted to 2.3 with phosphoric acid) — methanol
(11:89,V / V) ,the flow was 1.0 mL / min,the column temperature was 35 °C,the detection wavelength was 210 nm,and the
injection volume was 10 pl. Results The TLC spots of Ephedrae Herba, Glycyrrhizae Radix et Rhizoma and Armeniacae Semen
Amarum were clear with good separation, without interference from the negative control. The pH was in the range of 4.81 - 4.96,
the relative density was in the range of 1.030 4 - 1.047 7, and the average loading capacity was in the range of 248 - 258 mL
in 10 batches of samples (with a specification of 250 mL per bottle). The linear ranges of ephedrine hydrochloride and
pseudoephedrine hydrochloride were 0.523 — 41.800 wg / mL and 0.269 — 21.537 pg / mL (r = 1.000 O,n = 8). The RSDs of
the repeatability, precision and stability test results were lower than 3.0%. The average recoveries of ephedrine hydrochloride and
pseudoephedrine hydrochloride were 92.00% and 102.07% with RSDs of 2.54% and 2.62% (n = 6),respectively. Conclusion The
method is simple,accurate,and reproducible,which can be used for the quality control of Kechuan Mixture.

Key words:Kechuan Mixture; TLC; HPLC;ephedrine hydrochloride ; pseudoephedrine hydrochloride ; quality standard
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Y5 1 F 52 & Mettler Toledo 2 F] ; AUTOMATIC TLC
SAMPLER4 %1 4> F 8} j5F£{% , TLC VISUALIZER % )2
% % R4, ¥ T 5+ Camag 24 7] ; KQ — 400KDV
AU AR L T R S A AT PR |, T3k 400 W, 0
40 kHz) .

1.2 X%

% Wit A5 700 CF M T X B B B, iS4k
20220301, 20220302, 20220303, 20220304, 20220305,
20220306, 20220307, 20220308, 20220309, 20220310,
FILAE A AR 250 mL) N T B b R BE B s RS2 B
(VLRI P 250k 7 A BRA /), #6543 51 2k 20102201,
19111801 ; HAEHE LV BH A BRA A, 41520 210418) 5
AT X B (HE 45 O 110820 - 202109, 26 FE
93.1%) , J§k ¥ XF B 245 # (4t 5 43 5 o 121051 -
201606 < HLJFE i > 1121604 — 201502 < HpEdE >) , H
FENTRRZG 44 (454391 R 120904 — 202021 < HEE > Fl
121303 - 201704 < KR H 5 > ), Fh R JFR 5 G606 B
(5 M 171241 - 201809, 4l )& K 100% ) , £h B2 14 JFE 25
BT R (HHE52h 171237 - 201510, 46 4 99. 8% ) , 3
W v A 24 R A B s R i 2l K Ok
alizk, Ha il 24k bt
2 HAEEER
2.1 TLC %3l

JPREE  HURE 5 20 mL, IR 20 1 mL, F Z Bk R
PRI 2 UK, BER 20 mL, B FFUEH, INERIR L (1 — 20)
I mL, $&5), 251, SR I H 5 2 mL A5 A, BIAS (A
VIR o e b T7 55 T 20 ) 48 SRR 1 S PR A A ) vk ol %
IS o R A T o B R B AT HP R B X B2 61 45 1 2, i
WA 1 mL AR , B0 £ 20 mL, #7520 30 min,
YeI, PERINER R LA (1 — 20) 1 mL, B850, 781, %
T B 2 mL R A A R 6 R 2 B R  F 2020 4F
FiCH FE 24 i (PURES ) )ad ) 0502 TLC #2120, W H ki

- e —

L

s s=-c=3=82=

1234567 8910111213
A B

1,13, st A (o3 A bk AL mk)

1" 2 3 45 6 7 8 9101112 13"

A JRSE(B )

1,13". s BSRIER

B. ##44=(H k%)

W45 10 pL, 20 9 s T W — s G 2 L, DL =58 H
fe — EE - AR (40:7:1,V/ VI V) NIEIFH, &
TEL B BT 5 LUES = BRI, 105 “Clm 2 B A5
IE I, B H G R 45 SR 5 JRR B8 A o R B ) R 24 4
WS b A 5 A3 VA VR € A N A7 S A () 2
W RBE S, ELIAMEXS BT PRI 1 AL
AT R i 25 mL, S BE R BRI E 2 WK, AR IR
25 mlL, 35 2Bk, A BOIN K A6 AN IE T B R B 4 R
2R, AR 25 mL, &R IE T B, AR e 2k, &
UK 25 mL, 1E T B P IS FRVA TR (3 — 10) $EH 2 ¥k, 4
W25 mL, B IFEBEERI , 781, 5% N FF B 2 mL (V55
RIS I S TR T o F b T 5 T 25 i 4 Biete A5 B B
S [ T 8 93 X R Y T & BB A 4 o TR
P R R B 1 mL S 1 mg B E L AE  BR  EAE
Fiz 2020 4F L H FE 25 L (PO ) )38 I 0502 TLC 3412,
W I IR W45 10 WL, 49 5] A F Il — Rk i G 2 Al
L PR OB - W - 7K (20:5:3,V/ VI V) REFF
U, RFE U BT, W AR SRR B R A T (U SR 2 ¢,
JnK 20 mL %5 f# , 752842 I A B R 30 mL, 15T,
105 “CmFA 2 5 5 0 G T, & H OB MR &5 R 1
7% RS VRS VR i v, A A A R T R A7
B AH FE B BE A, LR BT T4 PR LI 1 B,
HE L HURER) 25 mL, FH CBREEAREE 2 VK, AR 25 mL,
Fr2= CBE, KON ANE T BEPRE SR 2 W, BRIK
25 mL, &I IE TR, AU PE S 2 Wk, K 25 mL,
ABUE T SR 25T, 5 0 F s 2 Ll i, A R 3k
Al VA T o Fe A D7 5 T A A B R B i T ol
B8 BRI HE o R BB H R SR H R IR 24145 0. 5 ¢,
1 B 50 mL, A5 Ab B 30 min, BET , MEWR ZE T, R ik
T E B 1 oL (5 3 A,V R Xk B 28 0 1 T 52 2020 4 i
Crp E 2 B (PR ) )i I 0502 TLC B:l2), g B iR A
210 wL, 45 5 F Rl — e G ZE M L, LA TR LT -

g i1l

345 6 7 8 9101112 13"
C1 CZ

17,13". st R Mk (53 A HEA KR H )

2. MM BSIER 3 - 12 BiR&IER

1”2 3 4 5 6 7 8 91011 12 13"

C,,C,. H¥#(365 mm#A= 8 k)

E1 BEEGREE

1,13. Reference medicinal materials solution (Ephedra intermedia and Ephedra sinica)

1’,13'. Reference solution 1”,13”. Reference medicinal mate-

rials solution (Glyeyrrhiza uralensis and Glycyrrhiza inflata) 2. Nagetive reference solution 3 — 12. Test solution

A. Ephedrae Herba (sunlight)

B. Armeniacae Semen Amarum (sunlight) C,,C,. Glycyrrhizae Radix et Rhizoma (365 nm and sunlight)

Fig.1 TLC chromatograms
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R — PKEERR — K (15:1:1:2,V/ VI VI V) RIEIFFH],
JETE B B LA 10% B R £ BV W, 105 °C ik
ZBE A AT M, B AT R (365 nm) K H G N R
PR o H UK SR R0 B2 a3 b 7 5
VA V2L 35 AP 7 AN i) S A ] 0 €2 114) 7€ S B 05 e B
S, B BT T3 UL E 1 C

TS ARG B < 3 0K A BB A8 ) TR
W (e 79 0.093 2 mg/ mL)0.2,0.5,1.0,2.0,
3.0,4.0,5.0,6.0,7.0,8.0,9.0 pL, & F 6 — 2 M
b WBERE A Y R R 1. 0 LR, BT UL EIAE SR
A RS ASTIBR A 0. 093 2 we TEULIE 2.
2.2 pHUEWNZEESREKRE

Fi¢ 2020 4F R [ 24 i (PO FR ) ) 3m I 0181 4 71 Xof
LOHEAE AT pH AR 35 B2 5 e s 5, 25 2R 10 4ib A
mn ) pH oAy 4. 81 ~ 4. 96, FHXT R B4 1. 030 4 ~ 1. 047 7,
S Hp 28 Ok 248 ~ 258 mlL, 2 B % i A ) AR PR T2 KR
FE A 2 i B P EOR E LR 1
2.3 AENE
2.3.1 @Bif&

B35 4E . Waters XBridge C18$£(250 mm X 4. 6 mm,
5 wm) ;Wi B 0. 01 mol / LEERE — EU4 P I W (P Wi ie

pHZ2.3) - HEE(11:89,V/ V) ;Jii# : 1. 0 mL/ min; i :
35 Ci RPE 4 : 210 nm; FEAEE: 10 Lo
2.3.2 EIRHE A

TR X ULt VA VAR« DO R B ke Rt L R 1R O R
BT R A3 RS SRR, N S AR A | mL
ER TR PR HCHE 41. 800 wg . ER R O R BOHK 21. 537 pg MR
BT, B

P o VU < K %% URE A 10 mL, 500 mL &S
BN, N 40% SR AL T 80 mL, FE 5], R AR IR
WA AR 0. 01 mol / LEBEIR — S A W (BEFRIH pH 2
2.3)5 mL 1% 100 mL Z8 &) b, 5 18 120 95 mL I}
15 R ZE 08 R K E 2L RS IS IR, 1 UE
RS

FI A 0 B A WA« A2 Ak D7 5 T2 o A kR 1 )
PERE S, AR A Sl VA 48 s %, RS
2.3.2 T EHREFEE

R G aE RIS IR B G RS R 2. 3. 20
T 3RS 10 wL, 4% 2. 3. 1 00K (@38 2R 2
005 R 25 AU VA T O D, 7 S TR A 0 IR
VA VR0 i R ) £ B B ) Ak A A 7 0 3 6 | 6 T R 25 ik
5FER R DR AR 4 BB KT 1. 5, FRIS AR B A R R 0
BT R T 5 000, FLBAYEXT BE TG+t 3 LI 3.

R R AL R 2. 3. 20 FIRA N IR S
WA i, FH A 30 AH R R R R PR BB T o vk
1 HREpHMAMTE LEBREER
Tab.1 Results of the pH,relative density and loading capacity of

> samples
w5 pH AMEE FAREWL) | RE5 pH ANEE FHEZ(L)
000301 486 1042 252 |2020306 485 L1021 258
000302 488 10423 25 |20220307 491 1029 256
OSSR SRS SR SIS SN SRS SRS RN 2020303 4.8 10477 M8 202008 492 10304 250
E2 EACERIE 0000304 481 1082 252 |2020309 490 L0315 252
Fig.2 Limit of detection of amygdali 0020305 484 10366 256 2020310 4% 10349 254
A/l AU A/l AU A/ AU
0.03: 0.03 0.03 7
0. 02; 0.02 0.027
- 1
0.01 E 'il 0.01 0.01
01— JA ¢/ min 0 1nd ¢/ min Ot e i/min
0O 2 4 6 8 10 12 14 16 18 20 0O 2 4 6 8 10 12 14 16 18 20 0O 2 4 6 8 10 12 14 16 18 20

B

C

1. 3EBRRST AR 2. FERAA RS A

A AT B SRR IR

B. BHiX s ik

C. MR SRR’

B3 SxkiEtEE
1. Ephedrine hydrochloride 2. Pseudoephedrine hydrochloride

A. Mixed reference solution B. Test solution C. Negative reference solution

Fig.3 HPLC chromatograms
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0.523, 1. 045, 2.090, 4. 180, 8. 360, 10. 450, 20. 900,
41. 800 pg / mL FNERER AR HRT 4 0. 269,0. 538,
1.077,2.154,4.307,5. 384, 10. 768,21. 537 g/ mL (¥
FINR G B IR Gr bRic A EM S A - H)
K H10 WL, #2223, 1IN (B 45 g I e |, 430 AR
T JRR v i AR R R O JRR B B B TR B2 (X, g / mL) Ay AR
b T AR (Y) g G\ AR AR AT LM [l I, 75 (8] 05 7 #
Yy =18984.7 X, — 817.58(r=1.0000,n=8),Yy =
19.570. 1X y, — 717.3(r = 1.000 0,n = 8) &5 L, £
1% JBR B3 Bl RN R 2 O JBR B B8 5T 12 R BBE 3 il E 0. 523 ~
41.800 wg/ mL F10. 269 ~ 21. 537 wg/ mL 3 [l P 5 i
THFRER PR R R AT

o PR 55 0 o PR 5 58 RS 9% 1 bR ME it 0 U C
(R TR JBR B BB 1t MR 2O 2. 090 g / L R 1R F4 K 35
JREHEEE R 1. 077 wg/ mL)S mL, B 100 mL 22,
PR SIMIEZ 750,45 2. 3. 1T R O3 Aot Rem i , 58
PRI ECRASI LL (S 7 N)Z9h 32 1, KGR A 1. 045 pg / mL;
s 25 B IR M T ZR 958 € 7 mL, & 100 mL 2P, ]
TSR E S, F8 50, 75 2. 3. 1 T I (3 2 (b A 2 , 56
FROMRRBEHR S / N 298 3+ 1, K B A 0. 754 e / mLo K
A U - AW C 7 mL, B 100 mL 23, FH
BIAHE A FEA), 44 2. 3. 1IN (i S bR 2 , FhmR Rk
WS / N2 R 10:1, SRR K 1. 463 g / mL; 45 %51
P L v A (BRI PR 08B Sk P2 0. 523 g / mL,
ER TR R BRSBTS 4 0. 269 pg / mL)7 mL, E 10 mL
PR, 4% 2. 3. 130 R A A e AR 2, Fh R TR RR
BHHS / N2 101, 5N 1. 883 wg / mL.

W 2% B0 B 2. 3. 2 300 IR A X B A TGS
Fi2 2. 3. VI (0385 J5 1 i S R AR I 6 X, 1 SR g T
P 45 SR 8 T2 JRR 2 0 R 3 1R O JoR B U T AR 1Y RSD 47
SR 1. 16% Fl 1. 43%(n = 6) , F2 AL R % B R 4f.

52 P g A i ORE B (5 O 20220301)
10 mL, 4% 2. 3.2 30 T J7 i il A gl o is w6 1y, 1%
2.3 VIR (A S5 R AR DU A, S e 1T AR, I 11 AR
Ao R o 4 SR R TR PR R R R PR R AT 2 A By
W Ky 74.95 pg/ mL F1 25.88 wg/ mL, RSD 43 5 K
2.16% M11.59%(n = 6) , KW Ik ERER 4.

FaE PRI S <R %5 BORE i (4L 2 20220301)
10 mL, #% 2. 3. 2350 F J7 vl 25 (s s W, 20 0l T == 0
THCE 0,2,6,12,20,22,26,28 h i F 2. 3. 1 3 F (3%
A HEREI S 10 57 0 TR o 245 SR R R JRR MR £ 1R £
JBR B 0 T AR Y RSD 433 R 0. 83% F1 2. 18% (n = 8) ,
&R AL St VS VR E TR 28 h AR I AT

rh )R 2 BE R 0« o S % i ORE O (LS
20220301) 10 mL, iy 3 44 5250 A 514% 2. 3. 2 351 T J5 ikl

76

wr Bt VR R 2 0y, WO T SR 0, 20l e 3 B R
i 705 (Thermo U3000 AY | 1 HE LC — 20A I Waters
2695 H ) {1 15 RO AR (1% AL, LA K 3 AR AN 6] i i AL 5
[ Waters XBridge C g4 (250 mm x 4.6 mm, 5 pm) , Agi-
lent Zorbax SB - Aq (250 mm X 4.6 mm, 5 um) , Shi-
madzu Inertsil ODS — SP C (#£(250 mm X 4. 6 mm, 5 wm) |
PR €0, T A R 00 T 35 2R R T IR 6 A 2 T O IR o
XS 74, 51 pg/ mLA127. 21 pg/ mL,RSD 43
5140. 51%F14. 76%(n = 6) , F W] PR3 EE R4

TR [ SE a0 < 5 2 e B R 3 s R o (e 5
20220301 ) 5 mlL, 73 5l A% % I A R TR PR B B ik vk 1
4 66. 320 ng / mL FRRRFREHHA 24. 192 wg / mL 1Y
5 mL, 3% 2. 3. 250 F Iy ik il & i i i o 1), 1. 2. 3. 1
T 35 S A HEREIN S |, 10 s W T AR, 315 DR 4
RIFE2,

R2 mEEKIRELER(n=6)

Tab.2 Results of the recovery test (n=6)

PAE(y)  WEE()  ERE(%) (%) RSD(%)

B A B A B A B A B A B

375.10 133.00 33160 120.9 690.89 250.68 95.23 97.29
37510 133.00 331.60 120.9 674.23 255.51 90.21 101.28
375.10 133.00 331.60 120.9 679.54 257.61 9181 103.02
92.00 102.07 2.54 2.6
37510 133.00 33160 120.9% 688.09 256.90 94.39 102.43
375.10 133.00 33160 120.9 671.45 260.30 87.37 105.24

375.10 133.00 331.60 120.9 676.86 257.81 91.00 103.18

E AR BRSO, B A B AR
Note: A refers to ephedrine hydrochloride, and B refers to pseu-

doephedrine hydrochloride.
2.4 HmEENE

K2 B 10 HERE R 45 10 mL, % 2. 3. 2300 F 5 %4
BRI A% 2. 3. 1 N 3k SR AR I GE | At
SEATINRE 2 U, 23500 TSR ity v TR JRR R R R D R
BORRAY E R AR AR 3,

R3 HRPHEBRERMZBRORERSENESR
Tab.3 Results of the content determination of ephedrine hydro-

chloride and pseudoephedrine hydrochloride in samples

s hBRE BRI BT
4% (ng/mL) RSD(%) A F(ug/mL) RSD(%) (pg/mL)

20220301 75.02 0.93 26.60 L45 10162
20220302 75.40 0.62 27.01 0.80  102.41
20220303 74.82 0.55 26.08 .23 100.90
20220304 69.35 0.35 26.95 LI5S 96.30
20220305 69.86 0.73 26.22 0.93  96.08
20220306 69.92 0.23 27.47 0.43  97.39
20020307 68.47 1.10 .13 110 100.60
20220308 69,12 0.38 32.36 0.98  101.48
20220309 68.82 0.22 31.93 0.69  100.75
20220310 71.06 1.90 32.07 0.55  103.13
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2.5 BEREFIT

2020 4 R 1 24 i (— 3 )RR B 300 48 Y, RR
o IR JRR B OA Eh mR O RR ¥R Be Y Bl =R 1R IR T
0. 80% , KR 1T W% Wity £ 771 Hh 75 k1R JBR 24 Bl R 58 2 O JRR 2
PR B AR T 64. 7 e / mLo L 10 HHLFE 5 i JBR 25 24
A5 T HE, Fi 2020 AF R 24 3L () VBRI T ik
D5 5 i, KA A T ORR#E 50 ) il A5 % it 5751 1 000 mlL,
TR B R R 45 5 10 k0% w5570 25 £8 192 PR 5 Al A1
5 R £ JPR 5 B8 Y B M 96. 08 ~ 103. 13 pg / mL, -
RS A 20. 21% , IFF A HE PR ILFR 4.

4 EBRNELER

Tab.4 Results of the determination of transfer rate

BF EAeE(%)  HEbE(pg/ml) HBE(%)
20220301 0.96 101. 62 21.17
20220302 0. 96 102. 41 21.34
20220303 0.96 100. 90 21.02
20220304 1.01 96. 30 19.07
20220305 1.01 96. 08 19.03
20220306 1.01 97.39 19.29
20220307 1.00 100. 60 20.12
20220308 1.00 101. 48 20. 30
20220309 1.00 100.75 20. 15
20220310 1.00 103.13 20. 63

3 i

3.1 TLC %3l

T PP S JRR B A R B TLC S50 v
K JH 96 [ Merk 23w ORE IS G ¥ ZA, #5262, 1 T00 R ik,
A3 FE R (22 °C) FIVKAS (8 °C) JBIFF, WK £ BE AL 4
B SRS, 4558 BB B RUR A2, hE
Tt FE IR 50 BEOR R R A R (368 Merk A W) 75 15 16
AL T 43T A Ak 2F Tl A 52 T ) T i) 38 )2 A
$5 2. VIR J7 ¥, 70 AH [R) R RE FAR R (22 °C.42%)
IRBE N EIT, 45 3 i ] b i B s AR — 350 38 A AN []
JRIT 45 CIRBE FAEXR B ) AR KA PRI G
JEA AT 3R 25 B4 B TLC % 5], 25 S R W, 16 9 TLC
P G PR R R, AT T A R B A
{=FH R R R

FRIEBE S L+ AR Th 275 1 2020 4 RC P [E 24
B () ), R AbT7 B EE T - CEE T 1 X REZG 0 ) (HE
e Citb e %t BEZG 464 ) 25 (5% B2 44 ) L DUBS: (i
DUBREXS B4 44 | DL REZR HE R DL BREZR 26 IR ) 1 TLC 35
AT TR AR BRAE 5 o B2 4%, BB SR o T, 7
ST, S0 H bR Lo R AR, B & T 20
TR HL A 5 o3 A B RE ), 3N [ 982 A RE AN X iz
) Im) i, o A M 25 i FHEEAIR ORI B R A o

Xt B2 44 L 4% - 2020 4F i [ 2 48 (— ) ) P RR
TR EAT FRR B R RR B MR R B, H R TR H
B R H R DR H R E R R A 2 A E I B
0 3 61 2 245 it b 90 T 1 S5 (S A 10 39 7 JBR 8 1 R

T CH AR A ORI SE AP AR T B R AR 24 64
HEAT TLC %51,

3.2 EENE

TSR BE R : S5 SCHR , R R PR B -5 R R PR AR B
Bl HPLC ¥ v, 3t gl AH v KRR L4815, I AR 4030 1)
0. 2% MR IE W (5 0.2% =) - ZHE5(2:98,V/ V)
R IAR IR B AE A K - 0. 1% B R (3:97,V /1 V)
JEh A, A LT 0. 0929% BRI i (0. 04% = 2,
JeF10.02% —1E T W) - W (1.5:98.5,V/ V) R sh
FH SRR (T K M BER & , PR K, 200 i a0k
S ARCE AR A 2, i 2% MR I TN 1. 048k 1. 1,
AHFFE R 0. 01 mol / LBERR — SV % W (FH B AR 14
pHZE2.3) - FEE(11:89,V/ V) iR EhAH, /38 i, B
AR, AS TR R 1A A0 8 RS , HalE e T =2
JHe R € T AT A 5, SEBR A FH 28 B ks e, LB [R] s i
SRR iR T BB R ER .

PRI e B - HAT , BRI rh 3R R RR B R R Th
JBR BB 1Y) O 4R B 9 A R R Okl 8) AR
L0 ORZE AR - 2 g A R 12 R 2 R R
AL RE S I KRR AR IS 2 Tk A B, VAR B AR
LAl ™ 22 R 2.3, 1 0 F Wi sh A A 70% 2
Figt LR P R I 20 min, 25 SR I WG T (B v 2R R
JRR R Bl R R 198 O JRR RO 1 e 7 A R 2 Ak e, T
K, o0 B BEAAF B R TR FHZR 181 4 B 0 %5 o
FE & ($1E5- 2 20220301) 10 mL, I [EEFR (15, 30, 50,
80,100 mL) [ 40% F A AL A MR L, 5 5 3R W, A
40% S EALEA T 80 mL i, B S v g R b, 3
T2 IR B T Rk R DA bR s e TR AR e R, = LA $R 58
A R FEIMA 40% ZAE AL BT 80 mL A A4 B 511
M.
3.3 FHiEEM

EN AU AN VAN AT e L R S ) N I e
2R H RS A TLC B, LA SR 25 R B 09 A 30N
53R T IR H B R R 2 DR JRR BB HPLC. 57 £ 2 7 vk
FERATTR 2 hK v 25 1 09 BR B %07 L R AR TR 0 L J 1k
U ERREE i, AT ] ) B BT s A R
5% ik
[1] JSZBZ20090087Z, it 5 5 o thon W E A E BN

P F AR S
RIERHRERS . PAAREFESE(WH)[M]. LF.

b & E A R4, 2020:59 - 60.
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