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Optimization of Water Extraction Process of Toutong Recipe by the Orthogonal Test
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Abstract: Objective To optimize the water extraction process of Toutong Recipe. Methods The water extraction process of
Toutong Recipe was optimized by the L, (3*) orthogonal test with the comprehensive score of common peak components,the total
content of four principal components, the total score of total solid with weighting coefficient of 0.3,0.4,0.3 as the evaluation
indexes, and with the amount of water addition,the decocting times, and the decocting time as the evaluation factors. Results The
optimal water extraction process was as follows:adding eight times the amount of water,decocting three times,each time for 1.0 h.
The verification test showed that the process was feasible. Conclusion The water extraction process is more objective and

comprehensive, which can take into account the changes of most component types and contents, and realize the quality control,

quality transmission and quality traceability of Chinese herbs and their products in the whole production process.
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2.1 HPLC BifHEBEFHROESESHITE
2.1.1 &5 H

A5 . Waters XSelect Hss T34 (250 mm X 4. 6 mm,
5 wm) ;MBI HEE(A) - 0. 19% H R KB (B) , B
YEE (0 ~ 90 min B} 5%A— 48%A) ;¥ i# : 0. 8 mL / min;
K3 1+ 0 ~ 63 min A 250 nm, 63 ~ 90 min A} 321 nm;
FETE 25 °C; PERE R . 10 Lo 76 (3% 410 F i (% 1
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1. Gallic acid 6.3’ — Hydroxy puerarin 8. Puerarin  12. Daidzin
13. Ferulic acid 14. Salvianolic acid B

12. K &23%

A. Mixed reference solution B. Test solution

Fig.1 HPLC chromatograms

2.1.2  EIWH A

BOE IR .3 - RIEERE R KA B
IR FHI IR B XS HE 4518 1, K R0, in HH s A i)
B 43 5] R 20, 50, 250, 60, 20, 25 g / mL ) £
GINE A% BRI R e 3 A5 b D7 T PR B 1. 2 30 45 25 4
PR, RN, JE L, A FFUE W, W46 22 1 000 mL, A %
BRI 1 mL, I130% B E R E S5 mL, 55,4
0. 45 pm GLFLUEREHE ST, BUEL U8 , BIAS ALK A A T
2.1.3 FHE¥EZL
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TR E M s B 2. 1. 230 F A e 4 i, #2 2. 1. 230
J7 AT A8 6 A HE AR IS VR, 456 2. 1. 130T ik 25
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52 AR I % A I T AR (B ) 19 RSD 34/
F2.0%.
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T 2y g e a0 B A L T M R S
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Tab.1 Variance contribution rate of the principal components (%)

A R TRE RATRE | RS B TsE RAaas
1 12.830 91646 91646 | 5 0.133  0.953  99.492
2 0513 3661 95307 | 6 0.062 0.44  99.936
300314 2243 97550 | 7 0.005 0.039  99.975
40138 0.989  98.539 | 8 0.003 0.025  100.000

&2 EMSETFHREER

Tab.2 Factor load matrix of the principal components

W5 IR | M5 IS | H5 RS
1 0. 962 6 0.993 11 0.988
2 0. 861 7 0.982 12 0. 987
3 0. 969 8 0.99%4 13 0.953
4 0.941 9 0.992 14 0.798
5 0.975 10 0.986
2. 1.5 ARG AT TED

M A F = a X, + aX, + -+ + aXm(a HFFHE [
aet, HH B0 PR 28 A R I ) 55 § 9 AT R LA I o3
FEOIEE A AR TS X A R tadehn) 1T 3RA5  F,
F LI IR K S IR AR AR AT AR HE AL AR B H 282X
F= CF +CyFy+ -+ CF(CRHKEMM G0 74, th
TR FFAEARL R DA SR B3 o3 SR R BT 1) 15, 25 5

VA F=F,,
2.2 FEREASESENE
2.2.1 BHH %

B3 - BRILEARE BIRE KA SR B XTI
il A5 T, A R T B I A o T A R A S
0.396,2.003, 0. 406, 0. 164 mg/ mL F& B — Xf B 5 I
W
2.2.2 FHRFEFEE

AR R FLE G I 2. 2. 130 45 H— X}
MRS I 2 WO B, B 2 mL S, i B A 1 mL
a3 - BB R K 8,712, 21.780, 43.560,
54.450, 65. 340, 76. 230 pg, & KL % 40. 832, 102. 080,
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204. 160, 255.200, 306.240, 357.280 ng, K &
10. 150,25. 375,50. 750,63. 438,76. 125,88. 813 pg, 7+
B34 B 4. 920,9. 840, 19. 680,24. 600,29. 520,46. 320 wg
MY FRINEEXT RRELEE , 3nREE 10 L, #5262 1. 13
O SR , DU VR B (X, g / mL) AR AR | 06 T
Y)Y A FREA TR W AR M RE 37 - BRI
WENY, =47936.7X,-70348(r=0.9992,n=6);
HIRENY,=48162.4X,+224867(r=0.9997,n=6);
KEH MY, =45451.8X,+88408.9(r=0.9993,n=6);
FHERFR B A Y, = 21 210.6 X, — 52 051.3(r = 0.999 0,
n=6) GiRKY 3 - BEERR HRE KO S
PR B B e B /0 BIAE 8. 712 ~ 76. 230 pg / mL.40. 832 ~
357.280 wg/ mL. 10.150~88.813 pg/ mL. 4.920~
46. 320 g / mLyl I Py S TR FRZ MG R R4

KR Fooe kTR M SRR IR B 2. 1. 255 F
M U R, 2. 11 R (R A R 0 Sk A I
6 IR, BEE I I R B B I i TR T E 0,2, 4,
8,12,16,24 h i AR AE , 25 2 it T W A AR 12k
B2, 1. 20T [ 4 i, 4% 2. 1. 230 B 7 i P AT A%
6 M BEIR AT, 45 2. 1. 1 IR (i S b AR i , 54K
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JiiE b 1:0.5, 101, 10 1. 5 A A B8 53 X e o, 4%
2. 12000 7 vk il A B A T HE 2. 1L LI (B %
PRI , 0 SR TR, I TS50 [l 8 . 25 kG
FEE fett EmEEHRAK T3 - BREERE BRE.
KA SHEIER B W ALY RSD /N T 3. 0% , 34 inkf
[ WK 43 531 A 98.76%, 99. 27%, 101. 52%, 102. 93%,
RSD /3 5 2. 46%,1.73%,1. 49%,2. 04%(n=9)
2.2.3 HEMNE

UG A O B, 22, 1. 1 300 R {45 A5 AR
JE SR T AU R R
2.3 REEHRENE

KGR 2. 1. 2 0 F W45 W 50 mL, & O 1E 5 1Y 78
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S B ) Jo e A 2R 53 012 0.3, 0. 4,0. 3 1Y S04
RPEFE AR, K (28 A) (BIE ] (K 25 B) AR
BUH(HE C)HBREMNER R Ly(34) IE 38X 5k
YESK IR 7 K $E T A IR ZE K I3 3, IE A i i 1]
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Tab.3 Factors and their levels

KF A& AMUE) B % B(h) H&COR)
1 8 1.0 1
2 10 1.5 2
3 12 2.0 3

F4 EXHRERITRER

Tab.4 Design and results of the orthogonal test

s i ERELRSY ERNE REWH N
A B C  DREZE) #A4#y A%l RAZlmg
1 1 1 1 | 0. 040 736.420 48.486  38.44
2 1 2 2 2 0.050 1707.235  92.960  76.60
3 | 3 3 3 0.056 1687.600 93.658  77.26
4 2 1 2 3 0.051 1402.770  85.366 67.24
5 2 2 3 | 0.19 1639125 93.990 97.33
6 2 3 1 2 0.185 891.610  59.190 67.28
7 3 1 3 2 0.199 1619.090  86.510  94.98
8 3 2 1 3 0.172 1037.630  72.146  72.79
9 3 3 2 | 0.195 1667.635  95.974  98.47

K 19229 200.66 178.51 234.24
K, 231.85 246.72 242.30 1238.85
K, 266.24 243.01 269.57 217.29
R 7394 46.06 91.05 21.56

x5 HAESIWER
Tab.5 Results of the ANOVA

FERR BEFIA BHE  HF FA& P
A 912.78 2 456.39 10.62 >0.05
B 436. 61 2 218.30 5.08 >0.05
C 1 455.87 2 727.93 16.94 >0.05
D(i& %) 85.96 2 42.98

E:F6(2,2) = 19.00,

Note: I, s(2,2) = 19.00.
2.5 WEiLIE

PRI 384 Ty e 45 29 M IR T, 4% e A7k 32 T 2238047
PRI, [l A EPE 4, 45 2R L3R 6.3 St g kil 5w i 1
B EPE4r 2k 96. 78 43, RSD 4 0. 35% , H. 4 PF M #5 b5 1)
RSD ¥/NT 1% , R WA r e e i) T 2088 , A 1
U, AR SR KR T2
3 iFit

Hap, & E i &2 2 DV —PEFg b o & i
THE R NN FE bR TP BT 0 e Lo 12 (i 2 i
7 & R T & L B 2 A RUERRIR T 2
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Tab. 6 Results of the verification test

Bk A% TR ANERS  BEEH PN
ARy E4Z(mg)  AE(mg)

1 0. 191 1 646. 085 93.289 96. 52

2 0. 191 1 655. 545 92.994 96. 65

3 0.193 1 650. 910 93.969 97.16

X 0.192 1 650. 847 93.417 96.78

RSD(%) 0. 60 0.29 0.54 0.35
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