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Optimization of processing technology of honey barked Hedysari Radix u-
sing orthogonal design method *

LI Yuefeng'?, NIU Jiangtao'*, CAO Rui'*, SI Xinlei'”, BIAN Tiantian'*, YAN Xing Ke'**
(1 Gansu University of Chinese Medicine ,Gansu 730000; 2 Gansu Provincial Key Laboratory of Stand-
ard and Quality of Chinese Medicine Research)

Abstract: ObjectiveTo optimize the processing technology of honey baked Hedysari Radix, so as to pro-
vide the experimental basis for the quality control of Hedysari Radix processed products and standardiza-
tion of the processing. Methods L,(3*) orthogonal design method was used, and the mean content of
calycosin and formononetin which were detected by HPLC with gradient elution were taken as the compre-
hensive evaluation indexes, the processing technology was optimized. Results The optimum processing
technology of honey baked Hedysari Radix was thickness of 3 c¢cm at the temperature of 70 °C for 2.5 h.
Conclusion Hedysari Radix baking processed products produced by the optimum technology met with
the requirement of Chinese Pharmacopoeia (2015 Edition) , which was simple, feasible, and repeatable.
The method would provide evidence for further research on optimum processing technology and for stan-
dardiztion of industrial production.
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Table 1 Factor and level table of honey baked

Radix Hedysari processing

K £ Factor

A Level =163 B(h) Cem)
70 15 1
P 80 2.0 2
3 90 2.5 3

2.3 xR SniE iR 6 B

39 K 2 o B S R AR A AR R R R
0.97 mg.3.99 mg, /35 E T 10 mL K550, i
PR P Vi, E A T 10 mL 2R R R, AR N B
A.B,
2.4 BEHKSRIEIR AR &

R FRBE AR 2.0 g, B 150 mL HEFEH A,

JINAHEE 30 mL, F 75 CRBEHRIREC L h,4 CIR
FE 1 h 5 UE, B 45 COKIB 4SR5 2 45 % 10 mL
M, & . JERERTLL 0. 45 pum L FL 8 i
UE MR VAT
2.5 KMEELRER

Oy BRSSO 3.2 TR A B B — 2 &, B
A 6 > RFH S BRAR AW o B R
iy B >4 0. 242 5.0. 485 0.0. 727 5.0. 970 0,
1.4550.1. 940 0 mg/L, #5152 ¥ BF Jy 3. 990,
5.985.7.980.9.975.11.970.13. 965 mg/L, #E#E 10
L, Mg W AR . DUHR BE (mg/ L) S A A , 6 ] AR
FUME N YR, 2 bR i 2R, A5 1A 5 R J H 2k
PEVEIE, 45 R L3 2, 45U B8 5 0 1A
= 0.242 5 ~1.940 0.3.990 0 ~ 13. 965 0
mg/L JEEI NI R RAF, W4 . E 5,

K2 ERREW EWEZHSHEERETER

Table 2 Linear regression results of calycosin and formononetin

Ji&43 Component [8]J9 /5 2 Regression equation I 2 PG [ Linear range (mg/L)
B B Calycosin Y=39.454X +1.229 4 0.999 9 0.2425~1.940 0

TERAEZE Formononotin Y =64.550X -7.463 8

0.999 7 3.990 0 ~13.965 0

¥=39. 454X+1. 229 4
r?=0.999 9
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Fig.4 Standard curve of calycosin
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Fig.5 Standard curve of formononetin
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Table 3 Test results of calycosin recovery
VEES it e A UGS [ g3 S 2 i
Sample amount Content in sample ~ Added amount ~ Measured amount Recovery  Average recovery RSD( % )
(g) (pg) (pg) (pg) (%) (%)
1.000 3 2.533 8 2.4250 4.899 7 97.56
1.000 2 2.5335 2.4250 4.901 2 97. 64
1.000 3 2.533 8 2.4250 4.866 0 96.17 96.31 0.89
1.000 2 2.5335 2.4250 4.856 7 95.80
1.000 0 2.5330 2.4250 4.8253 94.53
1.000 1 2.5333 2.4250 4.8064 4 96.13
R4 TRWRERMEERRLE R
Table 4 Test result of formononetin recovery
ket Rl AP A HEES V&S -2 [l iR
Sample amount Content in sample  Added amount = Measured amount Recovery  Average recovery RSD( % )
(g) (ng) (pg) (ng) (%) (%)
1.000 3 21.401 1 19.950 0 40.667 9 96.58
1.000 2 21.399 0 19.950 0 40.301 8 94.75
1.000 3 21.401 1 19.950 0 40.761 5 97.04 96.29 |13
1.000 2 21.399 0 19.950 0 40. 664 1 96.57
1.000 0 21.394 7 19.950 0 40.386 3 95.20
1.000 1 21.396 8 19.950 0 40.864 2 97.58
2,10 2R FEHAEMLELSETN T LRI x5 AEASEEH RESREINNEHE
Kb B RENRENELER

A it 8 At VA VR R 4 3. 37 U O i L A
FEU3. 17 TR Pk 8 3 A R AT INE  ilic B
0 7 R TR I e A 2R A L €2 3 A 174 U T AR (EL
IR L T e U T AR A AR L A4 ol U9 0 e, AR 2
MR BE T I MSRAERN & E, WS,
*6. KT,

MRPEIESC IR IR 45, d R HRE EZREK:C
> A > B, RIVERE DR ZG AL ] (50 K B T
PRI ZR R 5/ ] s BEMA R/ MO TR JEE > iR > i) o
1 H 7 2245 R Al A C o0 P <0.05, JR A
RN HA B FEZE T IECSRA R
LU S A MR T 2208 A B, Gy, BRI 70
C ] 2.5 h JRERE 3 em o CRREL RO MM il T
ZERG AN AL AT UL, AT LUK B A
MRS T2 TR A B T A AN AE R & i
SRS A=

Table 5 The content of calycosin and formononetin

in different processed products of Hedysari Radix

B s e
No. Condition calycosin formononetin  content
(/) (ng/'g) (neg/'g)

1 A, B, C, 5.1510 43.7215 48.8725
2 A, B,C, 5.244 8 45.121 6 50.366 4
3 A, B,C; 7.911 6 49.6996 57.6112
4 A,B,C, 4.711 0 42.2770  46.988 0
5 A,B,C, 4.962 5 48.576 7  53.5392
6 A,B,C, 5.369 5 40.727 1  46.096 6
7 A;B, Gy 6.614 7 42.9594  49.574 1
8 A,B,C, 4.4755 39.8651 44.3405
9 A;B,C, 4.004 9 41.194 4 45.199 3
10 tbHil % Baked 4.776 7 37.2910 42.067 7
11 A i Crude 5.080 2 42.7989  47.879 1
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HRAE 2015 g [ 25 i) v Oy vk 43 0 i 21
Az it K ot A S S K Ay K A3 B
PER LY, AR 2R 8 2L E « LU SR 7 AR i Al
K KA AT 10. 0% 5 214K A AR R 4 AN

ik 6.0% , Kl Ko AN HEIL 5. 0% 5 L1 B A 2R dl
YRR MY AT 25.0% 5 B TR )
FEADT 35.0% , A4S AR S RD I E R AR
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Table 6 The result of orthogonal designed method for honey baked Hedysari Radix

v oasy R i 1] JELjE B T TANAER & i FE{E
Test No.  Temperature Time Thickness Content of calycosin( wg/g) Content of formononetin( (wg/g) Average( pg/g)
1 1 1 1 5.151 43.722 24.436
2 1 2 2 4.145 45.122 24.633
3 1 3 3 7.912 49.700 28.806
4 2 1 2 4.711 42.277 23.494
5 2 2 3 4.963 48.577 26.770
6 2 3 1 5.370 40.727 23.048
7 3 1 3 6.615 42.959 24.787
8 3 2 1 4.475 39.865 22.170
9 3 3 2 4.005 41.194 22.600
I 77.875 72.717 69. 655
Il 73.312 73.573 70.727
I 69.557 74.454 80.362
R 8.318 0. 881 9.635
RT HEHRDINER AHEE 30 mL, T80 CK¥ FIFAR I 1 h, L%, U&
Table 7 Analysis of variance BIEERK AR, &2 — B EHUGEEPREERE
JEK BHET  AmE %, 10 mL 2, 46 o (HFRAT7E S B o
e RS A7 Vo 13 & Z5BEBYA IO BHBIORE A6 °F 10 mL 25D
A 11.568 1 2 5.784 1 16.701 0.056 SIS o -
B 0.502 5 2 0.2512 0.725 0.580 Ei%ﬁmﬁ*ﬁ&l’ "Hﬁﬁa@’%m/\/i“oﬁo mL) 2R
. e HII(1 2.4 h) MR B R IR T 2
B Error 0,692 7 2 0.3463 KB RI AR 2.0 g, B 150 mL #EIE I,
JAREE 30 mL, T 75 CARIR IR 1 h,4 CH
R8 KD RES EEEEHNERERE 171 h S, IEIR 45 COKIBURS )G E A 5 10 mL

Table 8 The result of moisture content, total ash

content and alcohol-soluble extract

Wi H project PE i P TR <1
e Crude Fried Baked
K5}
: 846

Moisture content( % ) 5.80 5.8 55
KTy

0.30 4.50 1.15
Total ash content( % )

O/ A=

AR ) v s oo

Alcohol-soluble extract( % )

3 itig
3.1 RRIEER

AR 2 ) SR AT 2 S A P IR R I I 2 K
WKL EERE AR 3.0 g, B 150 mL #EFEH,

AR, A

3.2 AR LB LR
3.2.1 PEMRARGHI RS W — /KB BRI s 21

- KBV ; LN - 0. 01% W KB EELEL . H
Wl - K5 LI - KB B R G Rl — R AT
I SRR R — KRR VR I S AR IR R B
EIEIETE WL ALE, G H D, 2 - KB R
ARG HE Y . FH MG - K5 M -0.05% Bt &
Ve 2 GEX [R]—FE W AT 04T, L - 0. 01% WEFR
BRI UEIL, W R H 2, I 4, AL T O - 7K
BRIV ARG, 0 A AU A IR B A VR T o A
IR G I - B (pH =3) BEEEVERE .

3.2.2 KNP KA E i 190 ~400 nm 4 B
fillJe 2B, 7E 248 nm AbAT e R, HL KRS HE 2R AR
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SE , B S B AT A0 A8 2% 0 7Y e -, D T B K
PRI, W5 248 nm ARG I K o
4 Zig

BUCHTFE W], LR P B 57 Sl AR R
B K A R A s AR SGE
A IESGRAB BT, WL S b AT TR AE
R BN R SR H AT, I I e T
Lo LB R MR ) 25 1F D - % 70 °C
MEFIFE] 2.5 h, JBERE 3 em, bR fE S EEAE R R
WL LSS R A HE I ) T 2R BT AT, Rk
PO A R L R AR AT S T vk . AT LB
B SR AE R A O RR AR A TR T
DRHE , it — 25X M ] F5 21 88 v At A RO 40 %
AL RS HL R B2
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