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 E: B #2845 59N (Shentong Zhuyu Decoction, SZD) FEHERE T UPLC F4URINE & 7 HEtn & &
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Wi 15 MR, @I 5 RS LA T 2 9 M aay, HdrFEAL NIE. Mo, aE. BHE. B, BE. YA, B
FRNE 9 RAETRSUENE B EI; FEAERES R FR bR S E R E S ECN 0.306%~0.548%, HELRR R & /- HUN
0.179%~0.429%, AR TR E7HCN 0.106%~0.349%, WIHE 25808 0.283%~0.695%, RELALHEOER A NS
SN 0.129%~0.592%, BTERERJH & /350N 0.036%~0.069%, 1155 IS 152530 0.024%~0.046%; TR 2 /K BT
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89.47%. 88.28%. 90.22%. 84.22%. 91.00%. 87.84%; 15 HLIEHERE T HIF N 27.52%~32.26%. £5iE WIS HIEE SZD %
HERE ST VHN 735, v SZD FEAERE 5 1 T s R 52 5 MR R B LR R .
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Abstract: Objective To establish the UPLC profiles and methods for detecting the index components in benchmark sample of the
classical prescription Shentong Zhuyu Decoction (SZD, & J#25#%%), and clarify the transmission law of key quality attributes.
Methods By preparing 15 batches of substance benchmarks for SZD, was established evaluation indexes of fingerprint, index
component content and extraction rate, In conjunction with the range of multi-batch content transfer rate, the relative peak area of
chromatographic peaks for single drugs and substance benchmarks samples, as well as their extract rates, these parameters were
determined to define the key quality attributes of substance benchmarks of SZD. Results The results demonstrate that the method of
UPLC fingerprint exhibits excellent reproducibility, with a similarity exceeding 0.90 among the fingerprints of 15 batches of substance
benchmark samples. Fiveteen characteristic peaks were identified, of which nine characteristic peaks were assigned by the reference
substance. These fingerprints reflect the presence of nine herbal components: Qinjiao (Gentianae Macrophyllae Radix), Chuanxiong
(Chuanxiong Rhizoma), Taoren (Persicae Semen), Honghua (Carthami Flos), Gancao (Glycyrrhizae Radix et Rhizoma), Qianghuo
(Notopterygii Rhizoma et Radix), Moyao (Myrrha), Danggui (Angelicae Sinensis Radix), Cuwulingzhi (vinegar-processed Trogopterori
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Faeces). The mass fraction of the seven components in the benchmark samples were respectively: amygdalin 0.306%—0.548%,
glycyrrhizic acid 0.179% — 0.429%, loganic acid 0.106% — 0.349%, gentiopicrin 0.283% —0.695%, hydroxysafflor yellow A
0.129%—0.592%, ferulic acid 0.036%—0.069%, senkyunolide I 0.024%—0.046%. The average transfer rates of decoction pieces to
decoction were 36.49%, 47.46%, 83.34%, 72.07%, 66.02%, 61.35%, 62.74%. The average transfer rates from decoction pieces to
benchmark sample were 88.26%, 89.47%, 88.28%, 90.22%, 84.22%, 91.00%, 87.84%. The extraction rate of the substance reference
of the 15 batches were 27.52%—32.26%. Conclusion This study preliminarily established a quality evaluation method of SZD was
preliminarily established to provide scientific basis for the quality control of substance standards and the development of compound
preparations.

Key words: classical prescription; Shentong Zhuyu Decoction; substance benchmarks, quality value transfer, UPLC; fingerprint; key
quality attributes; extraction rate; Gentianae Macrophyllae Radix; Chuanxiong Rhizoma; Persicae Semen; Carthami Flos; Glycyrrhizae

Radix et Rhizoma; Notopterygii Rhizoma et Radix; Myrrha; Angelicae Sinensis Radix; vinegar-processed Trogopterori Faeces,

amygdalin; glycyrrhizic acid; loganic acid; gentiopicrin; hydroxysafflor yellow A; ferulic acid; senkyunolide I
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Table 1 Source of medicinal materials for SZD
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1-BEHR; 2-0EIR; 4-IHEH; SRR OR A T-0IIR: 8- HHH, ot &8, 13-HaR; 1496000 &2 [H.
1-loganic acid; 2-tryptophan; 4-gentiopicroside; 5-hydroxysafflor yellow A; 7-ferulic acid; 8-liquiritin; 9-liquiritin apioside; 13-glycyrrhizic

acid; 14-notopterol; same as figure 2.
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15 #it SZD EfEHm UPLC 5 EIE R A X BRIELUEE (R)

Fig. 1 UPLC fingerprint chromatograms of 15 batches of SZD benchmark samples and there reference fingerprint (R)
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Fig.2 UPLC chromatogram of mixed reference substances
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mmX2.1 mm, 1.8 um); MBNFA LNE-0.2%EE K
W, BEREBEML: 0~10 min, 3%Zfi%;: 10~12 min, AR EA 0.80 mL/min; AP H 250 nm; 3
3%~4%ZJE; 12~40 min, 4%ZME; 40~45min, FEEN 10 Lo
4%~ 100% 2 fiE; HiR 30 C; AR E 040 (3) BEHR. WIHE T BREA AR AR A,
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Fig. 3 Comparison result of single-flavor medicine samples and SZD substance benchmark
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Fig. 4 Comparison result of negative sample and SZD substance benchmark
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*2 SZD EEMEmS BIRAE S EIEIEE R L o

Table 2 Comparative analysis of peak area of characteristic peaks in fingerprint chromatograms between SZD substance

benchmark and single-flavor drugs

s U TT A5 e T A
SEMEREG LB MRS M IE IS RO B RN HW O SRERER BOF
1 85.577 - - - - - 932.407 - - - 2.850 2.348
2 564.090 - - - - - - - - 176.077  18.783  0.443
3 11.527  111.139 - - - - - - - - 0.384  0.280
4 95.924 - - - - - 3 565.356 - - - 3.194 8977
5 41.695 528.044 - - - - - - - - 1.388 1.329
6 12.736 - 46.841 - - - - - 677.394 - 0.424 1.823
7 34.265 - - 71.148 219.297 302.649 - - - - 1.141 1.493
8 67.032 - - - - - - - - 525.589 2.232 1.323
9 44.409 - - - - - - - - 574.317 1.479 1.446
10 18.231 509.134 - - - - - - - - 0.607 1.282
11 9.793  281.642 - - - - - - - - 0.326  0.709
12 17.205 - - - - - - - - 185.475 0.573  0.467
13 30.032 - - - - - - - - 397.186 1.000 1.000
14 7.783 - - - - 113.262 - - - - 0.285  0.259
15 11.343 - - - - - - 361.765 - - 0.378 0911

B &Rz . i N Waters Cortecs T3 ££ (150 mm X
2.1mm, 1.6 um); VishAHN CHE-0.2% R 7K K
BEEEWEE: 0~5 min, 5%ZJfE; 5~10 min, 5%~
8% MiE; 10~16min, 8%~10%ZfiE; 16~30min,
10%~ 15% Z fif s FEdE 30 C; R E 0.28
mL/min; FMPK 235 0m (LEREF . WIHEE .
FRILLTAE TR A) 1316 nm (FUEEIR), kL&
1 pL,

(P M 1: a4y Agilent Zorbax SB-
Cis# (250 mmX4.6 mm, 5 um); MM NLIE-
0. 1% R /KIS, BhEEDENL: 0~20 min, 20% Z;
20~35min, 20%~30%ZME; 35~40min, 30%~
80%ZME; HHiR 30 Cs AAFRE 1.00 mL/min; £
MPE K 280 nm; HEFFE 10 uL.

2.4.2 OIS WL “2.2.37 TR0 HE
a2 3 IR R A 96.48 pg/mL H
IR 51.87 pg/mL. ERH R 43.46 ug/mL. JEHH
T 72.13 pg/mL. FRILLAETEH B R A78.40 pg/mL.
FiIZERZ 10.35 pg/mL. ¥ )1Z AEE T 11.46 pg/mL
Yo} Bt VAR o

243 PSR

(1) KB AR S VAT RS2 UK BT 9 mL
T 25 mL &, MAFREERZIE, BE (D)% 250
W. i3 40 kHz) 30 min, EUH, 1000 r/min 2.0

5min (B0F42 5 em), B EIERE 0.45 um AL
JENEE,  BIAR /K BTV VAT

(2) FEHERE b VAR 4R SUAlE “2.2.27
TR J7i
2.4.4  FRbRA BB E TR S

(D) LEMEEE: pnl BUE R 5
W BAVERE AT SRR 2 K AT, IR
“2.4.17 WU EAGKMFNE. 458 (B 5~8) &R
BARPR 7> B FEY KT 2.0, BHMETE T3, 246
ka, LEMER.

t/min
a-P A XS IR s b-SZD BEAERE i c-BRBBBIYERES d-2 A
-
a-amygdalin reference substance; b-SZD reference sample; c-negative

sample without Persicae Semen; d-blank solvent.

5 SZp HfEHFmPERCEIENERER
Fig.5 Chromatogram of amygdalin content determination

in SZD benchmark sample
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H R
|
a .;{‘ —_——
b Y N NS N | I
c e N
d S —
0 10 20 30 40

t/min

a- H B ERX IR s b-SZD FEUER: s o-Bh HBERIHERE M d-25 FIVA A
a-glycyrrhizinic acid reference substance; b-SZD reference sample; c-

negative sample without Glycyrrhizae Radix et Rhizoma; d-blank solvent.
6 SZD FE P HER S ENE BILE
Fig. 6 Chromatogram of glycyrrhizic acid content
determination in SZD benchmark sample

235 nm FRIELAERERA
negim mmEE  PTAR

q |'\ \1 "k
a | : JH. R
b O U A ‘_J"L,‘___r-M_JL.-_J“___ P S
c ‘L‘_,. B )xJ“LM_AL\ e JI\-. ..,\‘Lw\.,\,_ N
|
d— Mo A \,\,_i_r#JlL-uu_;\M
|
e M A L\;ﬂ\_u« ..1_.J‘ | | W | G
f N —_
316 nm BEJ@EEQ r‘
\
:\. |
a , '., L
b quu A o N _"F.\._ I W
c QJ,‘L.JL\‘L,,, A R G SO 'L‘\, - —
d —Jl-‘iu-—-w“&_,_ﬁﬁkn — f, - N
. e Y S
f
0 10 20 30

t/min

a- TR IR . I . BRILLAE O R AL FIERIRIE &0 i
b-SZD FEAERE s c-BR I )IE L JEIEHIMEAE A d-BRER UL
FEdn: e-BRZLACFATERE M 25 AR

a-loganine acid, gentiopicrin, hydroxysafflor yellow A, and ferulic
acid mixed reference substances; b-SZD reference sample; c-negative
sample without Angelicae Sinensis Radix, Chuanxiong Rhizoma,
Notopterygii Rhizoma et Radix; d-negative sample without Gentianae
Macrophyllae Radix; e-negative sample without Carthami Flos; f-

blank solvent.

7 SZD FEEHRPDGHEERR. REEE. BEOER
BEA FMRBRSENERIEE (235, 316 nm)
Fig. 7 Chromatogram of loganic acid, gentiopicrin,
hydroxysafflor yellow A and ferulic acid content
determination in SZD benchmark sample (235, 316 nm)

NS AT
| \
Ll L ) o
e N 7
b A m \f\,-v\_.-“u AN NN | NSNSV U
P ) I
e Y U S, SV W)
¢ — - -
d
0 10 20 30 40
t/min

a7 )15 VB TGRS b-SZD FEUERE s -8 H L NIEBAMERE
s d-2E A

a-senkyunolide I reference substance; b-SZD reference sample; c-
negative sample without Angelicae Sinensis Radix, Chuanxiong

Rhizoma; d-blank solvent.

8 SZD EEHBTIF/IZAEE 1 SENERIEE
Fig. 8 Chromatogram of senkyunolide I content

determination in SZD benchmark sample

(2) EERERMEHES: B “2.4.27 TR
HEIRTR, F 70%H RE R FRE, 58 “2.4.17 T
NSRRI E, I0SRIETIAR, DMEMEEL 3 11
10 2 1 43 A e A PR AN 8 SRR A H
R, DERTFIR. RIHTE T, BRIEAEEAR AL [
BARR . FE)IE AR T ASIIRR 735904 0.032. 0.021.
0.022. 0.059. 0.042. 0.051. 0.057 pg/mL, 5E&FR
4354 0.105. 0.073. 0.076 0.176. 0.146. 0.168.
0.190 pg/mL.

(3) MR RFELE: kG HRI “2.2.37 TR
X R S 2V, RRRREC A R 6 NSRBI B IR LI &
FI) X W VAL FRIR “2.4.17 TR R S sE , DA
WEETHT AR A AL AR (), o) T S A B AR A s (X,
et S Febr bRt 2k, EATZRMERDA, 15 EE 7T
FE R R MG o BN A= Y=4.943 8 X—3.77,
r=0.9999, ZLIEVEME 1.29~321.61 pg/mL; HEE
Y=10.816 X—5.70, r=0.999 7, ZkVEJuf 1.04~
259.34 pg/mL; GEIFER Y=5.730 6 X+2.42, r=
0.999 8, ZXMEVEI 1.09~217.28 pg/mL; WHEF
Y=3.663 9 X+1.83, r=0.999 9, ZiiuilH 4.81~
240.42 pg/mL; BRI EZER A Y=5.1354 X—
0.20, r=0.999 8, &Pl 1.05~261.33 pug/mL;
FEERZ Y=19.012 X—3.41, r=0.999 9, £t
1.02~103.52 pg/mL; VEJIIZABET Y=510 97 X+
131 64, r=0.999 6, LGl 1.15~57.31 pg/mL.

(4) KRB FEHEE . B ST FEHERES, $218“2.4.37
TR i & AR AR 1 0y, %R “2.4.17 U
G RPIELLERE 6 Ik, wEACHE . HER. Sk
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R, JEIETFF. BRELIEEOR AL PR,
JIE TS T IR RSD 2305108 0.22%. 1.16%-
0.47%-+ 0.42%. 0.98%- 0.93%. 0.22%, FMiZ%X
A KE R RUT

(5) FasE 5. L ST JEUERES, 418 “2.4.37
TR J7 2 4 Al s v 1, %I “2.407 TR
BRESEAE, A HIE 0. 3. 64 9. 12, 15, 18. 24h
BRI E, AR ERESCE . HERR . S8R,
TR TR BRI AR AL BIERER . FEIE A
fig 1WA RSD 4338 1.03%- 1.55%- 0.17%-
0.73%- 0.96%- 0.34%. 0.87%, WK IS RAE
24 h WHAFRE

(6) EEMEHEEL. HLSI HEUERES 6 1, T%IE
“2.4.37 T T il A SR 1, TRIR “2.4.17 T
R ANE, FRERESCHE. HER. 5
BRHR . RIHET . BRI EOR A R,
FENENEE T 2250 RSD 74108 1.00%-
1.15%. 0.87%- 0.61%-. 1.09%. 0.50%. 0.76%, %
HIZ oM ik R R AT

(7)) INEEREREE S KPR 6 /7 AR bR
By S B SR UERE B (S1) 0.25 g, 20 BlFke it %
FRAR L 5 B 1 100% 7K ~F In N X BE A, 42 FR
“2.4.37 T 7 AA AR S VTR, FEER “2.4.17 T
SRR, SRR R, SR A
CHL HER. DERER. R, BEAER
B AL FIBERR. FE)IE N ER 1 B P hnRe B3
AN 101.79% . 100.10%« 98.85% - 97.96% +
93.96%- 92.47%- 101.30%, RSD 435N 2.97%-
1.23%. 1.09%- 1.33%- 2.69%-. 3.54%. 2.78%, J
Frer (REZ) 2020 BRI, RIF1Z 7 124E
s R
2.4.5 SZD FRFRALITER T -FEHERE i 2 (8] () R AE
e B SZD FEHERE S (S1~S15), 7% iE
“2.4.37 TWURJ7iE 4 K BN SZD FEAERE i ik
AR, fGHR 42,417 TR ERESRAEIERE AT, T
5 SZD FARAR RS () i o 5 BRR R 2 0K  BS R
Wse J7ik52% (FPEZ) 2020 Fh, HAE=
WBE T 840, NE IR, BIERER 4. )1
B RIEHA R, RO PTEERR B & DA% FRIR 2
SEZAE, SR NE 3. 15t SZD /K AR AL
it o A A 5 B 0 B0 ilAE 0.328%~0.660%
0.306% ~0.548%, H H W& i & 75 81t 0.207% ~
0.430%-+ 0.179%~0.429%, BRI i &=/ B A

0.134%~0.383%- 0.106%~0.349%, ¥ fHE 5 &
SHAE 0.310%~0.752%- 0.283%~0.695%, FEH4T
e B R A TR HAE 0.179%~0.575%-0.129%~
0.592%, BT ZLRR it & 4r U AE 0.040% ~ 0.075% -

0.036% ~ 0.069% , VNI = NEE 1 &5 HN
0.030%~0.052%-+ 0.024%~0.046%. R (HILE
B4 7 HR 25 52 07 SRR S R B AR TERHED SR (iR
KRB WAD) B, FUERE S e br o & BN AESE
+30% N, 15 fHEEEAERE S AEAR O S S3 it
A, S8 A SO L H HR & &, S7. S9. SI1 it
ERFER, S5+ S7. S9 #UBAHETEF, S1. S4. S12.
S13. S14 #{LFRIEAEH O R A &, S7 #HETELEE,
S1 HEEE N MBS 1T ATESMER 70%~130% .

15 #it SZD FEYERE SR bR AT 5
SRR IIEA N, BV S Eb e, JEERE
a RS R, R AR TR R ARG K
RS T AR . RIS, 288147 07 FE R i
JoT B (RAH ST BIE S0 B 2456 A M R B A
Hil% T2, BUOREMII—PE. MO . TR T A
SR SEERE 55 o % 2R AR 2 AR 7K L
W-FEUERE A R R 4 R, S8 |
FIR. DR, WHEE., BREAEHEAER A,
BATBRIR ¥ )11 55 NS T AR R /K BV 350 56 75 6y
BN 36.49%. 47.46%- 83.34%-. 72.07%. 66.02%-
61.35%- 62.74%, 7K BIE-BEIERE 535056 85 2250
N 88.26%-. 89.47%. 88.28%. 90.22%. 84.22%.
91.00%- 87.84%, K& S5 #bo IR - /K BIR
s R e T B ) 70%~130%, He R Tabr o #4#
RIJEME +30%, Uil SZD FEHERE Tl & L 25
5E s FIRFEARTEAS R IR R R -7K B - 1 b
HR AR E AL I .

R -IK B R 7 2 = wi/ W

KBS AERE A R = waiw
W IR B AR RO (KT B, wi 9K B R R AR R Y
(RIS, wa N EAERE S T F bR B2 0
25 HEBEERNE

el “2.17 WURT7EkMMI& 15 i SZD FRfEft:
dis RS EL 25 mL KRR, BT 1EE RG24
R, KIBZET)E, 105 CTHE 3h ElEE R E,
R E. MEHBER, SGRILE 5. SHERH
15 HEIEAERE 5 I H B R AE 27.52%~32.26%, “T-¥H
B RN 29.49%, HITEXIE +10%, A H I HEHE,
e AT AEARIE S ENRE . &Rk
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&3 KA. KEUR. EEERDIEGRSSE
Table 3 Content of index components in decoction pieces, decoctions and benchmark samples
A% HHR/% TR/ % JENEE T %

PO OKHEG BRAERESY WO KEOR FRMERERD PO KRR ERMERESD R KEIOR RRHERES
S1 2431 0455 0.396 2450  0.397 0.339 2.365 0.278 0.278 4973  0.508 0.480
S2 2.658  0.351 0.306 2.192  0.278 0.224 1.740  0.175 0.169 5917 0.553 0.484
S3 3.805  0.660 0.548 2.654  0.340 0.277 2221  0.252 0.231 4.053  0.437 0.393
S4 3.714  0.560 0.468 2.089  0.297 0.247 1.609  0.209 0.183 4.431 0.363 0.326
S5 2.646  0.536 0.434 2471  0.339 0.279 1.334  0.188 0.158 2.574 0310 0.283
S6 3.189  0.499 0.417 1.884  0.249 0.201 1.941  0.291 0.237 4430 0.539 0.477
S7 3.570  0.470 0.432 2.704  0.335 0.314 1.360  0.155 0.138 6.353  0.703 0.650
S8 2.839  0.462 0.417 1.816 0.210 0.179 2499  0.256 0.223 7.479  0.618 0.554
S9 3.247  0.442 0.400 3.170  0.430 0.429 3364 0.383 0.349 7.551  0.752 0.695
S10  4.040 0.608 0.512 3393 0.345 0.310 1.913  0.245 0.199 4472  0.464 0.401
S11 2333 0.330 0.307 1.844 0.244 0.228 1.150 0.134 0.106 5970 0471 0.428
S12 2.821 0.334 0.310 2.140  0.274 0.261 2.084 0.195 0.169 5.163 0455 0.409
S13 2770 0.361 0.328 1.762  0.207 0.200 2.046  0.195 0.176 4486  0.430 0.394
S14  2.630 0.328 0.306 2.155  0.258 0.256 2.611 0.210 0.190 5352 0437 0.396
S15  3.117  0.369 0.340 2974 0316 0.302 2.534  0.252 0.221 6.122  0.573 0.503
¥JE 3.054 0451 0.395 2.380 0.301 0.270 2.051 0.228 0.202 5.288  0.508 0.458

FIEAAETE O ERA/ % BT BRIR /% TN WEEL%

PO OKHEGE BEAERER MO KEIOR BEAERER WO KRR FERAERE R
S1 1.353  0.436 0.433 0.225 0.041 0.039 0.232  0.052 0.046
S2 1.271  0.275 0.271 0.267  0.042 0.040 0.227  0.046 0.038
S3 1.245  0.332 0.304 0331 0.054 0.048 0.211  0.039 0.034
S4 2.002 0.575 0.592 0.282  0.040 0.039 0.172  0.035 0.031
S5 1.050 0.283 0.262 0.290 0.048 0.046 0.231  0.049 0.042
S6 1.009  0.336 0.295 0.351  0.060 0.054 0.155  0.030 0.024
S7 1.084  0.341 0.289 0342  0.075 0.069 0.181  0.040 0.037
S8 1.044  0.353 0.274 0.277  0.042 0.037 0.210  0.037 0.032
S9 1.073  0.337 0.281 0.269  0.043 0.038 0.211  0.038 0.033
S10  1.005 0.326 0.246 0.297 0.042 0.036 0.191  0.036 0.031
S11  1.130  0.303 0.241 0.271  0.042 0.037 0.195 0.033 0.029
S12 1.094 0.214 0.175 0.340  0.051 0.045 0.163  0.031 0.028
S13  1.062 0.220 0.131 0.281  0.043 0.039 0.200  0.032 0.029
S14  1.053  0.179 0.129 0.275  0.040 0.037 0.212 0.034 0.031
S15  1.321  0.265 0.203 0.323  0.045 0.041 0.206  0.033 0.030
BME 1.186 0318 0.275  0.295 0.047 0.043  0.200 0.038 0.033

G B R AE 29.16%~32.90%, B KT S2br B %, TR

AR 547 R G 2 JEWOK & H R 25 KA K, m FoRTHRRE, VR (mL), M ZR0#

SECERAEKE DN T HRIRA PR S, BECPhrE B (o), v KA (mL)

BRMAC. 15 #EEERE R H B R RIE 0%, 3 1ie

L, ULBHSEMERE S G LA R AT, MR 30 IERRR O BIEE R B K ES T

FIBAERE S H B R IS AR . SZD {ERRZL DUz S bt s, LABkA— £07E -
B R =mvMY MUEL NENEZ, aeEESEEZ. Ak,
HOR R =D AR 2 B R X R 2R 2 2 SRR TR R 2RI KGR FIRIE RS, AR
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R -KRUR-EER R P IEIRR D B R

Table 4 Transfer rates of index components in decoction pieces, decoctions and benchmark samples

ER T % HH 8% HHHRR/ % R Y%  REAEEEERAY%  FER% IS W%

iy - KEOR- WoOr- KEUE- WOR- OKEDR- WOR- KEOR- WR- KEDR- WOv- KETER- WO KEDR-
KRR ARG KRR RS RS KR VR B KR SRR KA BRSO KBIOR REERE R KRR B MERE R

S1 4351 8695 5697 8529 8215 100.09 71.40 94.56 75.44 99.36 59.78  95.19  69.60  88.36
S2 3469 8706 50.05 80.53 7986 96.53 7415 8756 57.02 98.37 64.07 9526 71.86  82.4l1
S3  40.16 83.03 4462 81.47 7834 91.82 7450  90.01 62.25 91.59 56.47 88.87 60.77  86.39
S4 3657 8360 51.88 83.03 9454 8759 59.65  89.80 69.67 10291 54.62  96.85 6492  88.65
S5 4728 8092 47.89 8220 9889 83.92 8424 9126 62.93 92.67 60.69 95.89  66.83 8552
S6 3470 8349 4404 80.74 9971  81.40 80.82  88.56 73.92 87.72 58.09 90.34 5523  81.27
S7 3153 9194 4478 9359 8170  89.23 7945 9252 75.30 84.77 7175 91.86 7947 9178
S8 38.05 9032 4050 8523 7190 86.99 5795 89.59 79.13 77.56 54.44 8754 5643  86.53
S9  33.04 9048 49.15 99.78 8239  91.13 72.09  92.40 75.73 83.46 57.14 8932 5843  87.88
S10 3515 8415 3549 8991 8881  81.37 72.14 8635 76.11 75.41 53.56 8491 5721 85091
S11 3818 9296 5346 9335 9293  79.22 63.00 90.89 72.16 79.61 6439 87.80 6140 8751
S12 31.79 9278 5140 9535 7552  86.71 71.16  89.89 52.69 81.60 68.06 88.04 64.19 91.32
S13 3620 90.81 4881 96.73 7875  90.09 79.09  91.59 57.46 59.55 68.36 9139 61.10 91.44
S14  36.84 9329 53.02 99.18 70.81 9044 71.89  90.59 50.37 72.13 68.16 9127 61.15  90.77
S15 29.60 92.11  39.79 9561 7387 8772 69.58 87.73 50.19 76.64 54.61 9040 5255  91.90
BIE 3649 8826 4746 8947 8334  88.28 72.07  90.22 66.02 84.22 61.35 91.00 62.74 87.84

x5 SZD HEHRIBREERS KRB TR
Table 5 Comparison of theoretical and actual paste rate of SZD benchmark sample

s T % SZDHE /% i/
afe M- = IE s FIU RN B LR HE R B ik S %

1 39.01 17.81 4856 30.55 21.83 2033 1322 17.72 18.70  26.33 1936 47.06 29.52 2799 9481

2 42,06 1834 5120 28.10 25.30 19.65 16.50 15.21 1127 28.15 16.00 4536 29.19 28.89 98.96

3 4091 2198 53.62 29.13 27.07 25.82 18.23 20.77 16.86 3522 20.19 46.69 3220 29.60 91.92

4  43.02 16.44 4877 3144 28.68 24.19 1589 18.23 19.95 32.15 1436 45.04 3043 30.07 98.81

5 3549 19.67 5033 27.86 22.00 22.18 17.85 22.36 1549  30.18 2223 4489 2998 29.58 98.69

6 32.18 20.77 5344 30.13 23.73 19.68 15.84 17.79 12.13  28.62 19.62 4624 2935 29.05 98.99

7 3791 2458 4931 3445 26.11 2562 1644 18.42 14.41 30.14 16.93 4548 30.75 30.10 97.89

8 38.53 19.13 54.11 25.69 29.12 20.64 14.24 20.19 1496  31.17 1791 4322 2995 28.61 9553

9 4198 22.03 5523 30.02 2629 1948 16.87 22.90 19.46 3356 19.14 50.64 3290 32.12 97.64

10 3932 2274 4516 28.68 22.79 24.17 1551 1522 18.69  28.74 16.72 4289 29.16 28.02 96.11
11 4338 1733 51.17 26.70 27.61 20.14 16.09 17.80 17.64  34.08 22.72 46.68 31.10 30.54 98.23
12 4146 20.76 52.25 26.88 22.11 1943 14.65 2226 13.03 3046 22.00 39.22 29.86 2884 96.58
13 48.13 17.88 55.08 3040 2941 21.66 17.83 20.03 1498  33.16 21.03 4641 3242 3226 9951
14 39.00 1536 47.82 26.80 2498 22.80 1436 19.42 18.11 28.76 20.75 47.53 29.56 27.52 93.09
15 4250 1577 52.13 25.63 2344 24.06 1540 17.11 1794 3128 22.68 4230 30.01 29.18 97.23

OoJUsRIL AR A Prat. U, JUEM
PERINO, JRELLT IR A MENRRIERST, IR
b5 At 25y e A A g A P AT o LR L A
SIRetn i PUEA R BRI, SRR AT
T B BGAME . SR AR /Co LR I PREVE 453 %
SR, AT AR P 70 A A B P L i I

[ L5 = B H e A P i 2 o REL T, X3l
BREFEREALA —E MU . NS E 4
FERHEYY, W22 B R B RAR U, RBR L
BRI YR RE TR > 22—, BER
HORR AR RO NI AR SE, ST LA a4
FEAR MRS, Pl MRS IAR T &, 3R
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PERLST R EE )15 TR R P A P041S); BTER IR 2
IHFINE 2k & BRI A VLR S, B Pial
K FERE AL 5 BR B B S A 2 BRTE RO, kbR
2y R Z UER MR N E, A
A, BERJEYER BRI YELF BARE IR
o> EERIETZRIUAH L, A2 1o AR Ik 2
MR AE 2% (PEZH) 2020 FFhiS Ik
Zif e e e, EERRERER S ESCE.
TR, DEIR. WA, BREAHOER A,
BERER e R bR, BT 40E. IS, BiGdkS
BIEE MR, HokBE R e B B R w0
SN TEASIEFN S HE & he. AT
SZD 4b 75 25V 1) 32 BLZGHEAE F ik 8 AR bR, AL
RO 5 Z AR T i, R S AR R
B P DB F 70 7 KR 7K B - S A ot v ) A
TR .

AT FUAE T8 S0P 1S A0 B s e 2k R Ak
HFEPERTARRIMEER (CHE-K. CHE-B
R FEE-K . HRE-BRIR ) S Cailbid i oy B, B
TAATTFEAN, AT L - BRI R
FERLF, LR TRE, FEREARE RN TR S
AN BV T BT R E W . 2% (P E
2 HL) 2020 SERR I IETESUEITE 4 R E K, R
7E 235 nm B SIS IAEERGE S . AHLERE. &
FH SRR, AikigE BT g T
Peb o FEHER SRR ) & R 25 5 T AN g
B, CBE, AT AEAE ., B, B
FAFEWAEEFE T B, R OB S0 3EE
X FE S B g 52, DL 70% FH R AL PR A
o UG I Y i ey, A TR SUE RN E AR bR L SRR
Hrim, HERER R,

3.2 EEHRIEYERIES T

I RS A AT TR R I, KEB R
WA BRI - SRR i RO e B AR, T
WEAN ORI SR P o AT, 00 4048, H X HRaE
W TTHR R, 3R B RS B TR i 2SR B 2
STk, BAMNRYBGE SR, 1E Cis HEr SR
A RIFIIREAIE b T7 S I I R 2R A
Z, WHE. NE, BiG %, FR AT EE
36%, BAWGMATA. BHGBLE IR, FEHERE SR
FHZK B ] 25 778, ARBEATH A I B T B 7K BN
5, FERIMERGEAT RSP, 24
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[Tttt Fralit]

- HEBANE -

EEEE

WMERAREAADE S FAARTTALIER
A E S Macleaya cordata (Willd.)R. Br., & 7T34 4m,
KRR, B Eakt., £5 1~4m, &, X7,
3ad, vE, LHZ oM. TARRHRERF, ¥
% 8%, wERLE, K5~27cm, % 5~25cm, £33
ER. HR. AREF, EE TR REAKE, AR
FRF. 7. ZAFRE M, BB, S£200K, HA
XEmE, RE%E, LE, Fd%ah, wHMHENm
kA, ABBKAF S, MBk2 s, 3 AF, @RIk, F
Exae; vtk 1~12cm, E@ELEAM., KA E4E
R %A, K 15~40cm, MAFRRA; ARK 2~Tmm; &HBREAH., LFHK, Ha &, K4 lom;
ZRBEPKRKEAF, K% lem, K, £EE,; LWL, BE24~304, fbezk, K% 5mm, £HEL
F, Sk, FAEBEIIHERBEIIE, K2~4mm, LsHE, R34k, AEKYS lmm, HK2 4,
TiEFieAE L. A RIREIPH RBIEATF, K 1.3~3.0cm, #5~7mm, &35 F R4k, EI3pdrrk, TE.
A F A~ K, PPERF, K 1.5~2.0mm, £ FLALXHM, £, FELHRATHETGEZRILR, Ak
t9Fr E. LRI 6~11 A. &£ FHIK 150~830m ¢ ix KAKLAR T . AT RFEAR, Kixdd. &
RIS ERHA A, ES K, MEFN, BLXHFHR.

AEARE, RTAMR, NBEBKITHRG. 2T L, Ta. B, 85 ERBHER . HIT; RS
TR SR, 4THRE.
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