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Optimization of decocting process of Simiao Yong’an Decoction by Box-Behnken
design-response surface methodology
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Abstract: Objective Following the basic principle of traditional Chinese medicine inheritance, innovation and development — “the
principle of following the ancient”, the decocting process of the classic famous recipe Simiao Yong’an Decoction (VU#b 5% %7, SYD)
was investigated to ensure the original decoction’s original traditional efficacy, and the quality was comprehensively evaluated to

provide reference for the further preparation development of the classic famous recipe SYD. Methods Box-Behnken design-response
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surface method was used to investigate the amount of water added, soaking time and cooking time. Qualitative and semi-quantitative
evaluation was carried out through fingerprint analysis combined with multivariate statistical analysis, and quantitative evaluation was
carried out through content determination analysis and dry paste rate, and the above evaluation methods were integrated to optimize
the decocting process and verify. Results A total of 17 batches of decocting samples were prepared by Box-Behnken design- response
surface method, and HPLC fingerprints of 17 batches of samples were established, and 14 common peaks were calibrated. Multivariate
statistical analysis was used to perform principal component analysis (PCA) and orthogonal partial least squares- discriminant analysis
(OPLS-DA) on the common peak data of fingerprint, and the scores were calculated. The results showed that No. 9 was the best
decocting process, that is, decocting for two times, adding 16 times of water to the first time, soaking for 30 min, decocting for 30 min;
Add 16 times amount of water for the second time and cook for 30 min. At the same time, 17 batches of samples were quantitatively
analyzed by HPLC, and six index components such as chlorogenic acid and ferulic acid were determined. Combined with the results
of dry paste rate, the score of No. 9 decocting process was the highest. The results obtained by the two evaluation methods were
consistent, and the best decocting technology of SYD was finally determined through the process verification test. Conclusion By
using Box-Behnken design-response surface method, combined with the multidimensional evaluation and control method of
“fingerprint-multivariate statistical analysis-index components”, the optimal traditional decocting process of SYD was stable and
feasible, which provided a research model for the development of a class of classic famous recipes with unknown decocting process.
Key words: Simiao Yong’an Decoction; classic famous recipe; decocting process; fingerprint pattern; Box-Behnken design-response
surface method; principal component analysis; orthogonal partial least squares-discriminant analysis; chlorogenic acid; ferulic acid;
isochlorogenic acid B; isochlorogenic acid A; isochlorogenic acid C; angoroside C; cinnamic acid; harpagoside; glycyrrhizic acid
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ST -2 To R MT-AB AR s Z 4RV, LRETR
gEE-Z gt atret e s, Bals-T8
FEBEDNEE, X SYD i T2k TR kit
ML, B SYD $lFAF 72 H, N SYD
Ja BRI R S Tl AR A 77 B85 5 e fith
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1.2 X%

M EARTE (IS 21070114). X3 (b5
21060112). %9 (#it5 21120112). HE (its
21060103)34 ) 5 VU )1 E s 250 R et A IR A A .
L b 244 3 28 plils v 15 245K 2 v 24 8 IV 26T 2
RE%w, SWRICHBARBLRHEY A Lonicera
Jjaponica Thunb. [ FEACE ST VI 1I4E, XSH
XZR LS /MY X2 Scrophularia ningpoensis
HemsL. ()T HAR, 4 82 R 938 E Y 414
Angelica sinensis (Oliv.) Diels [ TR, HE NG E
HEJEBEYH S Glycyrrhiza uralensis Fisch.[¥]T-J5
MRAMZE, WG (hEZH) 2020 FRR—HBAHK
TURHE . XTI et JEiR (45 RFS-L007019080
29). FEEER (4iL'5 RFS-A00211812016). SF4¢ AR
A (fIt'5 RFS-Y06802201024). R4t5EE B (L5
RFS-Y06911801005) F %k 58 C (Hlt*5 RFS-
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5014). W EARFE (L5 RFS-H02001911019). A
g (#it'5 RFS-R00311812016). H &R (3it5 RFS-
G00402007002) 1 H B 55 AR A R A
"], SRR R BB =>98%; Mikai 2. H
B, IR, W H3EE Sigma-Aldrich A7 .

2 FAEEHR

2.1 EEREHIE

2.1.1 SYDKMER  SECHERA R L
ST ) U R R 5 — 0 S0k () BT A s 2 (R
] 52 Bl S0 ) (SR B B E A RS A, Wl ATEAR 1
2964 3730g, HSHFEEFPERAGEMR. HFH
m B E R AT AR 7 B 25 B T8
BERBRPAEANE, RIGGRTHIF 1 BT 5
BN 37.30g, MEFENR 1 PNS 37.30g, 15H
SYD JF 7T B NEHRIE. XS4 11190 g, 44
74.60 g, H¥L37.30 g.

FREX 1/5 b7 8 (Bft. X5% 2238g, 4
91492 g, HH 746 ¢) WH, R T MIEER
1 RFEARFHATRE, &AW, BIERGE 200
mL, Bl SYD FEfhiAE# . B 1 mL SYD A5 iaH,
IO 1 mL H B IE 3 min, ¥E241J5 12 000 r/min &5

&1 SYDRIETLZmNEMKMLIRIEEIT
Table1 Optimal experimental design of response surface of
decoction process of SYD
Xi/f Xo/min X3/min A Xi/f Xo/min X3/min
S1 12 30 60 S10 16 90 30
S2 20 30 60 S11 16 30 90
S3 12 90 60 S12 16 90 90
S4 20 90 60 S13 16 60 60
S5 12 60 30 S14 16 60 60
S6 20 60 30 S15 16 60 60
S7 12 60 90 S16 16 60 60
S8 20 60 90 S17 16 60 60
S9 16 30 30

W

L (B4 16 cm) 10 min, HU_EJERZ 0.22 pm
AL g, RI1S SYD ik
2.1.2 REXTRREER RS PRELGR R ER BB |
SGERE C. LRIETE Co WM. HEimn i
aoE 5, IO HEE ] 7 0.90..0.190.66 0.38
0.33. 0.34 mg/mL FIVE A X B8 S iAo
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2 WONE, TEHCEEA FIEBUIK SR (XD, 2R
H] (Xo). HERTE (X)) NERFEER, FERAKFL
1, FFE 1 HIRERE 17 HOREFER
23 IBYEIETENHE SYD FIZTLZE
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(orthogonal partial least squares-discriminant analysis,
OPLS-DA) 4b# . PCA Z53RBoR, 17 AFFIE L
SRR AN 2 2%, S4. S10~S12. S15 3K,
HARER NS —25 (B 2-A). OPLS-DA 7534344
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4545 6-PTEER S-RAER B 9-F4EER A 10-FEJRER C  1-hIEH C  12-EERR 13- EMRTF 14-HER

4-chlorogenic acid 6-ferulic acid 8-isochlorogenic acid B 9-isochlorogenic acid A 10-isochlorogenic acid C  11-angoroside

C 12-cinnamic acid 13-harpagoside 14-glycyrrhizic acid

1 SYD FREIRIZF A mig S EE
Fig. 1 Fingerprints of samples of different decoction conditions of SYD
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%2 AEREIZ SYD #ReiglflgmEmin
Table 2 Relative peak areas of SYD samples by different decocting methods

e T AR

o
U 1 I 2 I 3 W 4 W 5 I 6 I 7 I 8 o 10 g1l 12 IE13 IE 14
S1 9.933 22931 17.243 131.136 51.790 36.561 8.311 37.099 25.782 32.849 39.037 21.743 11.024 2.714
S2 12.125 20.715 19.205 128.490 53.233 40.363 9.792 29.007 27.170 35.115 40.535 21.817 11.859 2.747
S3 9.933 21.498 17.783 123.725 53994 31.601 8.564 26.865 24.285 32.218 45.028 25.712 12.863 2.338
S4 16.344 28.807 24.534 138.876 66.662 43.533 19.308 33.143 36.521 46.093 54.828 33.653 20.415 2.663
S5 9.786 17.072 18.986 162.645 49.017 34.255 8.411 16.277 25400 43.537 44.614 18.506 10.910 1.570
S6 9.926 15951 16.115 155.646 51.322 35298 8.020 25.275 25.238 44.570 44.400 18.359 8.760 2.656
S7 7.820 29.827 13.837 107.599 56.668 26939 8315 21.278 26.667 26.704 35306 14.860 5.880 1.815
S8 9.761 30.765 18.865 124.678 63.075 34.102 10.546 42.116 31.403 32.031 41.075 19.443 9.986 2.856
S9 9.725 16.358 19.520 170.137 61.256 42.415 20.267 36.045 36.003 46.524 55.935 21.552 14.051 2.824
S10 15.556 20.520 22.343 166.598 58.854 42.449 16.435 30.132 31.873 57.838 54.728 27.511 12.351 2.526
S11 16.057 35.504 21.963 131.634 66.895 44937 16965 35319 38.114 39.020 53.421 28939 17909 2.262
S12 15.593 36.296 24.737 137.369 70.175 39.493 16.110 55.708 37.930 40.721 53.257 28413 14.718 2.890
S13 10.472 26.797 18.938 151.389 56.865 39.142 9.111 38.667 31.282 38.011 46.459 20.702 9.622 2.441
S14 11.796 24.456 20.290 152953 58.570 39.552 9.866 23.987 31.382 39.371 47.273 21.860 11.545 1.698
S15 15.036 30.628 23941 150.938 66.398 46.339 17.644 42.824 38.330 46.818 57.996 31.359 17.740 2.762
S16 10.729 24.474 17.800 151.018 60.993 38.560 13.408 31.359 33.521 42.738 53.825 23936 9317 2.452
S17 10.638 24.335 17.690 154.881 54.524 36.531 10.149 22970 30.627 38978 47.077 20.750 10.612 1.868
A B |
4f 24 @S9
] S5 89 ° S13
] o 1 - ® S
2 @56 314 810 S‘S S16 @ S8 '56
1 517.. S16 S15 = 0 «°|s2
= 0 @ S ® ..51‘
= S3 S12 S5
- @513 sS4 S10 ST
S1 sl @ -1 4@ @ S3
- S7 ° O S11 S7
] ® ® S12 5 °
74_
ERE R I R R
t[1] t[1]
€ o0l @ ity 4@ b
’ k6 @ @
i 14 °®
0.2 1 i 11 $M2.DA(2)
_ it9 @ _
S 0 188 =
*B I3 m‘“%l} g
i 10 1S
0.2 %2 @ i 10
{#7 @ svapA()
[ ]
041 @ k1
03 01 01 03 1 7 123 9 11 5 13 6 2 8 10 14 4
w¥c[1] U5

A-PCA #345rB B-OPLS-DA f3/3Hiff C-OPLS-DA # 4w &E D-OPLS-DA [¥] VIP {H
A-PCA score B-OPLS-DA score matrix C-OPLS-DA load scatter D-VIP value of OPLS-DA

2 17 MAERFIZELE SYD H&% 5T SHE

Fig. 2 Multivariate statistical analysis of 17 batches of SYD samples with different decocting processes
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project, VIP) 1] 51 B H & €03 e (1) s R B
VIP H>1.0 NE R ERE., &1 EH, ILH 86
TEUER VIP EH>1 (] 2-D), IKUCNIE 1. 7. 12
3. 9. 11, 5. 13, UiHHIX 8 Fallsr vl RE 2K 17 it
PSRN 2 R ZESTERS, S5 RRPAAFTE T
S R BRI AR ZE 2 o

2.3.7 PCA HEAFBUE TZFMES f£25T
it AT IR RE R O B 22 S i ke b,
RS ERE A R AR T R, DLZRE VR
ZEOUN 17 LA T ZHATVRNY, B dag&ig i 14
AN IGIE T SN SPSS 20.0 #fF, 4T PCA 4t

o DLE A RHIEAR > 1 e briE, JE42ELH 3 4
FHGr, 3 A FER BRI ZTTEREE A 88.909%,
WO 3 A FE R AT IEN (R 3D,

DLERHCIR 3 A 3 o3 1 R 145 53 3 LUAH R 7
ZEBCF TR R] 3 N FRS s, BIERG 1
25 (F) =FHr 1 B350 X WIEREE 1) 5
P ITR, DUHEHES B 05 2. 3 1549 (Fas F3)o
& A0 F=0.682 921 F1+0.216 019 F>+0.101 060
Fs o30S 17 MRS EE0E, BodRE
(R, 9 FRIETZARETZ (BN 16 &&=
7K, 2 30 min, R 30 min, R 2 0.

®3 EMSETFHFHEEMSEREE

Table 3 Eigenvalue and variance contribution rate of principal component factor

HIAE RS fEA I GESEN (e VRIS
S Gt vt BEBUTE | Y Gt JiFETL BMUTE | B Gt JiZEvT BRUT%E
BRE/%  TTRRE/% WRE/%  TTRER/% BRE/% TR /%
I 8.501 60.718 60.718 6 0.198  1.412 97.514 11 0.012  0.088 99.910
2* 2.689  19.207 79.925 7 0.174  1.243 98.757 12 0.007  0.053 99.964
3" 1.258 8.985 88.909 8 0.083  0.592 99.349 13 0.004  0.029 99.993
4 0.681 4.863 93.772 9 0.043  0.307 99.656 14 0.001  0.007 100.000
5 0.326 2.330 96.102 10 0.023  0.166 99.823
*HRICT T FEN B
* select the principal component loaded by the sum of squares
x4 ERAEEROHF
Table 4 Ranking of principal component comprehensive score
s F Vi) F3 F H4 | s i ) F3 r He
S1  —2.179541 -0.706493 1.546214 —1.484809 14 | S10 2.007581 2.698 667 —0.027532 1951199 5
S2  —1.426332 -0.159445 1.084028 —0.898963 10 | S11 ~ 3.298 105 —1.151659 —1.201559 1.882135 6
S3  —2.188716 —0.607 052 0.088403 —1.616920 15 | S12 3.570962 —1.961822 0.851960 2.100994 4
S4  4.088452 0.066389 —0.471671 2758764 2 | S13 -0.846206 —0.064 119 0.621293 —0.528955 8
S5 -3.016444 2.341189 -1.387850 —1.694509 16 | S14 -0.845063 0.759315 -1.526 141 —0.567317 9
S6 —2.600 644 1.714705 1.035629 —1.300965 13 | S15 3.907701 0.038722 0.386063 2.716031 3
S7 —4.533149 -2.628170 —1.311940 -3.796 101 17 | S16 0219493 0.492022 -0.177988 0.238195 7
S8 —1.022483 —2.407025 1.199494 —-1.097016 12 | S17 -1.559285 0.830603 —1.178 487 —1.004 541 11
S9  4.092220 0.230776 —0.025382 2.841949 1
24 EIRRDEERTERTM SYD FIETZ Hefit b, #F—BK A HPLC #:%F SYD H 6 Mihs

KHAFRSUEEE T Bt 17 R
A IR SR IEAT 2 e gt it it 55, 45 B AL AT
BLZN9 5. AU A B BEAARPERITON I
IR s, BATTII S 7 R T A st iy, (HR
SHRANZE & Em, HAl, RTFEITWRdE
I R SR 25 5 s B E AT T I, MO N
HREERPHY SYD BIETLZ, fEfRgUEE )

o BEAT S RIE, RIS IR PR ER G5 SR
Pl AR il B I 5 2530 FTAOGRE AT R
T B E T T o) B P B 24 80 DA SR ) 2
B2, PUBERR . ErJER C. st C M.
HEER 6 Mabror, 4565 ENEMTH R R
THHAE T Z67, WERD RN TEHATIF
Wy G5 2 FIVRII AT RS R, B e i R

EZN=]
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B2,
241 B [H “2.3.17 T
242 RGUEMNMHERK 0 R A RS

B AR 5 pl, TEAN ARG, 4242.4.17
TRt il S5 At RN , 45 R ORI 0 i e 73 B
1t B A7 A ER R B By, S i I UL 3.

1

3
A
4
5
2
| 6
—— _J ” 7J L |L L
1
B

3
. Lt
_J '..,\.JI‘_J\,LJU‘ L-M.AM-“‘IL%-IN\-IM.J\LJ‘L—N ’LH\»_JLL 6

0 10 20 30 40 50 60 70
t/min

I-4RER 2-FEER 3-REEIR C 4-%HEIEHE C  S-RRERE

6- 1

1-chlorogenic acid 2-ferulic acid

3-isochlorogenic acid C = 4-

angoroside C  5-harpagoside  6-glycyrrhizic acid
El 3 BAXBMSAR (A) #SYD #idmiAi& (S, B) 8y
HPLC

Fig. 3 HPLC of mixed reference substances (A) and SYD
test solution (S1, B)

243 LMEXRRFEE HilkEEER “2.1.27 BF
1% (R0 R VAR 1 mL, WS 2 5 AR
YRR 2. 4y 8y 164 32 fi5, IR EIREM
TRE NI, e “2.4.17 TR ek 5% A
HEATIE, DABTEREEARAAR (XD, WERIAHN
AFR (YD) BEATENERDA, 19 BIEA77RE . FHOCREL
(R?) FMELYEIERE 7 9 AL EEE Y=0.183 1 X+
0.0399, R?=0.999 3, &MEVEH 14.06~900.00 pug/mL;
B ZEFR Y=0.248 6 X—0.048 6, R2=0.999 2, kit
Yl 2.92~186.67 pg/mL; FE4EJEER C Y=0.169 8
X—0.878 5, R?*=0.999 7, Z&ME3iM 10.36~663.33
pg/mL; ZHIEH C Y=0.115 5 X+0.050 0, R*=
0.999 5, ZMEVEl 5.94~380.00 pg/mL; W EME
Y=0.1190X40.114 7, R2=0.999 4, £ V5 [ 5.13~
328.33 ug/mL; HHE ¥=0.0136X—0.1379, R?=

0.999 7, ZMHVEH 5.31~340.00 pg/mL.
2.4.4 FEEERLG B “2.1.27 TR ECH 6 IE 5L
W, 1% “2.4.17 TR EBIEEE, ESEE 6 X,
ORSREER . BT . FEEREER C. Akt C.
R H R e AR . 25 IR 6 Mo T
FHLH RSD 43 58 1.54%. 0.81%-+ 1.11%- 1.72%-
1.77% 1.13%, RI\EFEE ERFEER.
245 EEMERE B SYD FEREWR (S1), %
“2.1.17 WURJ73~PAT i 4 SYD il it 6 1
& “2.4.17 WU IS FARERENE, DR RER
FIBEIR . FERIRIR C. LT C. PRI, H
FERR I T AR« Z5 5 6 o IR 1Y RSD 4y
AN 0.59%- 1.39%- 0.20%- 0.39%- 1.45%-. 1.06%,
GERRHAR T EEI MR GEKR.
2.4.6 FaEtEilss B SYD LR SIETR (S, 1%
“24.17 TUREBRERAE, R THIEE 00 24 4. 8.
12, 24 h i#EFE, BFE 6 Ik, A Ald R IR B2k
TR F&EIR C. ZHIEH C. iEMRE . HHERR
kR, 258 6 N IETTA T RSD 437N
1.58%- 1.71%-. 1.38%. 0.52%. 0.68%- 0.90%, %
B IR VRTE 24 h WIEARREE .
2.4.7  NFEREICERRES RS 55 W AT bR R4y
SN SYD FERIE (S1) 1 mL, Z3HlFkefh
BB E B 100%7K- PR IMNSR IR R « BT ERIR -
FEEERE C. ZAIEH C. MEMRE . HERHR
FVETRL A% “2.1.17 TR iR FAT RIS 6 4 SYD it
BB BT S ENE, THE 6 Mhabs s rInes
[ETYS 2% )2 RSD AH, 255 6 P a7 % H F3a i R
FOHN 100.29% 101.41%+ 99.13%. 100.12%-
99.88%+96.68%, RSD 43714 0.66%- 1.52%-0.23%-
0.42%- 1.18%. 1.62%, FWZITEEINFE IR T A
248 TEZRPNE = 17 #IAFRFE TZH
SYD %K 50 mL, T U E it & 1) 28 & L,
100 C/Kitvim B2 5, TNKEAE 105 CTH)E2E
SEPE, THERRTE R,

TR = BT B R
249 ZIEWREENEFNEE R  THE SRR
e ENESR, LAV BEW 7N 100 75, 1R
A B R RSB LSRR AR
FER R IR C BUE RN 20, B XS H s
GRGET C MM AU BB N 15, 2454
A RAFZ T H B S PR . HBERRAE R
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BN 10, THRBEREON 10, LSRR AT E
IIBLPE43 09201, L5V =Y sma/Y smm max X 20+
Y wmm/Y smm max X 10+Y samm o/ ¥ samm ¢ max X 20+
Y sewmts of Y seints Cmax X 15+ Y wmgn/ ¥ wwmer max X 15+
Y s/ Y s max X 10+HY w5/Y w5 max X 10, LRGP

LR S, SRER, 9 SHETLEARETS,
S e SRV 5 AT 3 4 SRAH [
2.5 BBD-RSM [ElVIEEFE I R FFE ST

KH Design Expert 10 # {4, 8t mi v (i 53k
T L EMA . 53 0t & DRI 27K PR AT 2 TR AT EE

Table 5 Comprehensive scoring results of SYD process response surface test design

RSB/ (mg-g™)

s SRR BIEERR R C TG C e B HERR T R

Sl 12.681 0.902 4.202 3.284 1.639 11.243 42.410 84.770
) 12.888 1.061 4.359 3.291 1.764 11.374 45.830 88.880
S3 12.282 0.651 4.101 3.301 1.708 9.379 45.120 81.230
S4 11.583 0.795 4.366 3.537 1.960 10.364 46.550 86.760
S5 15.818 0.912 4.789 2.808 1.552 6.732 43.570 84.760
S6 15.591 0.569 4.716 2.633 1.230 10.582 45.980 81.700
s7 10.780 0.828 3.781 2.237 0.786 7.700 42.120 66.210
S8 10.998 1.089 4.406 2.920 1318 11.805 47.660 82.840
S9 16.468 1.112 4.928 3.236 1.987 11.680 44.650 97.400
S10 14.269 0.711 4.688 2.930 1.179 10.200 45.820 81.780
S11 12.581 0.759 4.494 3.055 1.595 9.351 42.440 81.630
S12 13.163 0.752 4711 3.200 1.778 11.846 47.180 88.230
S13 14.774 0.988 4.983 3.125 1.428 10.166 45.490 88.650
S14 14.795 1.069 5.068 3.318 1.597 7.239 46.870 89.650
S15 14.471 0.776 4.929 3.386 1.722 11.153 45.970 90.420
S16 14.935 0.784 4.952 2.741 1.050 9.942 45.990 82.320
S17 15.114 1.100 5.048 3.203 1.577 7.907 44.680 89.700

LAEEIA, BB E S (D X 3 MEER w6 HENER

(Xiv Xov X3 B9 2 RIENEREBLT 2 Y=288.15+2.90 Table 6 ANOVA results

X1—1.83 X,—3.34 X531+0.35 X1.X2+4.92 X1.X3+5.56 FERE FHM HABE FE P{E WEME

XoX3—5.56 X124-2.82 X22—3.71 X352, HERE) PAE N Xi 67.34 1 848 0.0226 P<0.05

0.004 6<<0.01, AL P {E K 0.793 3>0.05, XfHE X 26.94 1 339 0.1080

RUER], TR R, YIS 5 R AT, X 89.31 1 1125 00122 P<0.05

WRERZE/N, A AR B 255 VP43 3047 43 B AT XX 0.50 1 0.06 0.808 3

m, FESERLE 6, AR 1 I X Xa, XX 96.92 1 1221 0.0101 P<0.05

2 W XX X2 BE (P<0.05); AR 2 kI XoX3 123.43 1 1555 0.0056 P<0.01

X X2 R (P<0.01), FURM B4 G2 X2 130.17 1 1640 0.0049 P<0.01

B AR LR A TE o B UT N X3 > X0 > X X7 33.54 1 42200789

1 I S5 A TR S AE HAGSE 5SS, AR B s Xs? 57.96 1 730 0.0305 P<0.05

T HAER R, FENAE HAEAEES, SR A 4, e 55.57 7
R A 25 FOAMKE 15.931 5. RIS [H KU 1152 3 035 0.7933

4

30.238 min. R WA YR KOG 53 S0k 36.497
min. AKIEREAIINA 45 AN SLFR R E & WiE SYD

gl = 44.04
Jogas 680.39 16
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LA

HIZE T 20900 16 587K, 123 30 min, B 30 min,
FIZ 2 K. RH HPLC XHHaHn sy #EAT & &l e,
SHTERGRERY 9 SHE TZRIE, S5HEAE
WM R —E, 2 PPN RN EES E 2 A
B, BlEAERHGUEE T 0 16 f5 &K, 2 30 min,
FIZ 30 min, U 2 IKIMALE TZE &R,

\60
X/min k/ 14

LrrFs

4 3 FREWLZA TSR HE E

Fig. 4 Response surface plot of 3-factor to composite score

2.6 TZWIERAIE

FTT7 UNIFSEINLER
Table 7 Verification test results

<

o

40 80
D g
60 60
X/ Xfmin o g Xa/min

PR R AR T2 53T 3 HEI IR, %
FRTEAT RN, RS R 3 HEIGIERE S
Tl 5 2 A 1545 93 3N 97.560. 97.730. 97.390,
TMME N 97.43 (3 7D, HEAYIE, UHMEILE
RS T2 Mo e, Ba&an4TE, B SYD &

FUE B/ (mg-g™)

REY Tomm mmm RaEmCc | whaic  momE fam e EEER
1 16.283 1.048 4.907 3.219 1.973 10.685 44.655 97.560
2 16.332 1.138 5.027 2.999 2.024 10.717 42.032 97.730
3 16.114 1.019 4.836 3.314 1.952 10.713 45.923 97.390

R T ZONAE 2 I, 55 1 ) 16 58K, &
78 30 min, FIZ 30 min; 36 2 X0 16 fEEK, FI
& 30 min.
3 it

ARFFEET 7 BE, DBATRRAERE A
SR, el FC R BT IS, BT T L “FRaL
BIE-Z gt o ” L “Aetn i -t B 7 N
PR RS T2 A, #E ke, 8
YA, RN AR A G T 224, R Box-
Behnken Wit L& #4757 SYD R T2 Frsr
LR EVPNI AR, 456 T IRSUENE-Z it e
PR E BT R bR - e 2T 2 FvE
HAMERE T2, A TSt k4
AR AL, X5 T 4Rbr s € 20 E VR rMESUE]
W THIANE, 2 PP 7 AR AR R, A A
T SYD HECHATE T2AER M, AiX
— R WA TT I IR AL T — Rk A BT
FRN, BE—ESHENHME.

HAR T R Z RO 2L ZEIRIRE A,
L FRARANRE AT PR R S WL TR, 2 HRbRgE
GV AT SR G 2 DUE B, SR —fRbR P A
PR, AR T2 T AL S B Ry, 1
MARIER B a2, OB 75 & PR FH 25 1)
G2, BRI E SR 8 S S R AR A
RAFRE T 2RSSO, faglE a1 2
SREK, R R e MBS R R T
F B S BEAAR L2324, FERIH PCA. OPLS-
DA Z Uit/ Hrke iRt IS EE, AR o
RITHEAR Sy, W A ERE T2 Nk SUEE
BT o e AN S, P IR AT RO O 1Y
6 AEEIRFR S AT B ENE KB R,
PO 2T, 258 2 RPN 45 R & e
SYD FAERIE L NIKE 16 £i5, 12 30 min,
FiIZE 30 min, [A]I I B0 F R E6  BZ T 2 26 A
RRRE AT

SYD IRLIHE bR 73 1)k £ 2 AT 70 1) 3 2
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AT, T (CPEZUL)Y 2020 FERCE IR bR ST M
SCHRIRIE R U85y, SE TSI R A HIE, M
T A B R RATF IR EIR . BTER . 4%
JRER C. ZRIST C MR HERR 6 Ny
YERNE PR sy, HhaEiR. Ret)iig C. fl
B, M. RO (hEZ ) 2020 4
IR X2 HIE. H S RUE SRS 5T
SRR N i e E By, AR AT
RIMHBEAPEN. PO P, JUREE. %
WS 2 Bl 2 BEAE S,

FRIRR C NB SR EMRE T 2
—, HA REFEIPURAE R, a4 2 Fh2ORE R
B, 2 SYD VAT O LA R G5 1) B A 2k
55 e BIERIR BA B AIPT R AR, Hytiaeak
KR, RelHRANH| /R AR, i e 2 KR
S, 2RI C R RS IRN R EHRARMER
gy, ERSHMP SRR, nEAHR S
bRz —2, kg C I BA P /MOEEIER,
/& SYD RIT SRR I R, 5 XS0
UGB DIA B3 X S Hp IR B s SR 7
W ELARE RE 8 IR A MR B 1, DR ML P R A
TRB SRR AL P2 A s IR R DRI S 358 e
P[RR 32331, B R i e v e B PR U4y
Z—, BAEYURE. PURRE . Bulis Ldro Lk
I AR B4

R b, AW RANR T SYD A ICE I T
2 A, N SYD B 2E 5 7 T 5T B8 e B
AT Sy HAh T EE R L ZE BN E S 2 T R AR
Rit—ESHESHE.
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