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Optimization of the Microwave Processing Technology of Yellow Wine-processed Corydalis yanhusuo

WANG Bin" *, LIANG Weilong', LIN Qinxian', KANG Zhiying', WANG Qifeng’ (1. Guangzhou Xiangxue
Pharmaceutical Co., Ltd., Guangzhou 510663, China; 2. Ningxia Longde County Liupanshan TCM Resource
Development Co., Ltd., Ningxia Guyuan 756300, China; 3. Bozhou Hugiao Pharmaceutical Co., Ltd., Anhui
Bozhou 236800, China)

ABSTRACT OBIJECTIVE: To optimize the microwave processing technology of yellow wine-processed Corydalis yanhusuo.
METHODS: The contents of opioid alkaloid, berberine hydrochloride and tetrahydropalmatine in C. yanhusuo processed with
yellow wine were determined by HPLC. The contents of the extracts were determined by hot dipping method. Based on the single
factor tests, using the appearance of yellow wine-processed C. yanhusuo with microwave processing technology, the contents of
extract, opioid alkaloid, berberine hydrochloride and tetrahydropalmatine as indexes, with the amount of yellow wine, wetting
time, microwave power and microwaving time as factors, the processing technology was optimized with orthogonal test combined
with comprehensive weighted scoring method, and then validated and compared with traditional yellow wine-processed C. yanhusuo.
RESULTS: The linear ranges of opioid alkaloid, berberine hydrochloride and tetrahydropalmatine were 0.100-1.500 pg (R*=0.999 6),
0.012-0.188 pg (R*=0.999 5), 0.050-0.750 pg (R*=0.999 8). RSDs of precision, stability (12 h) and repeatability tests were all
less than 2% . The recoveries were 99.15% -100.34% (RSD=0.54% , n=6) , 99.52% -100.78% (RSD=0.69% , n=6) ,
99.26%-99.79% (RSD=0.28% , n=6). The optimum microwave processing technology included that the amount of yellow wine
was 4 g (about 20% of medicinal material amount), microwave power was 40% , wetting time was 3 hour, processing time was 3
min. The results of three verification tests showed that the contents of extract, opioid alkaloid, berberine hydrochloride and
tetrahydropalmatine were 15.7%-16.1% , 0.061%-0.063% , 0.003%-0.004% and 0.061%-0.063% . The comprehensive scores were
97.916, 94.730 and 97.217, and RSD were 0.42% , 0.38% , 0.46% (n=3), respectively. Compared with traditional yellow wine
processing technology, there was no significant difference in the contents of opioid alkaloid and other components, but no
scorched spot and crumbs was found in yellow wine-processed C. yanhusuo with microwave processing technology.
CONCLUSIONS: Established method for content determination is simple, accurate, reliable and reproducible, and can be used for

quantitative analysis of active components in yellow wine-processed C. yanhusuo. Optimized microwave processing technology is

stable and feasible, and can be used for the processing of
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e B 2015 AF R [ 25 310 ) (— 38 ) 42 5 9050 4
T 7 I s S R 2 M B e T, v DR L T
60 °CTH:ZEKDEHE(<15.0%)  fFIEFI R A, 7.
2.1.1 ARG B RIES R A 20 g, iInA 20%
B RS, 0E BT T SCJOm R BT G
T
2.1.2 fREm: BRI R IR 20 g, JInAGE &
BORPES), IE , B2 TR ERE b gk, T
2.2 RUMKNE

L 50% LT R, 42 B8 2015 4F R R 25 i) (g
) 38 22017 3T “EEA TR I R
e
2.3 HEWMWEENSHESENE
2.3.1 AiE&M ke K F)4E Sino Chrom ODS-BP
(250 mmx4.6 mm,5 pum) ; {BIAH : 2 (A)-0.1 % BERK
VW (= 2 )8 pH % 6.0) (B) , B & e i (0~60 min,
80% A—40% A ;60~70 min,40% A—30%A ; 70~75 min,
30% A—15% A) ; Kl 1 - 280 nm; 3 3 : 1.0 mL/min;
FE 30 C s #EFER . 10 pls
2.3.2 TRAXTRESE AT UGB i R R N E
Bl AEHH 2R 2 20 HE T et RS AR L n A s oA
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“2.3.370 T AR 2 - F IR A U 50 mLe e
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Fig1 HPLC chromatograms
236 RVEXRREE MlEERC2327 I MRS
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Tab 1 Regression equations and linear ranges

TRl [EIAYE: R KR, pg
JERIT B 1=0.058X—1.093 0999 6 0.100~1.500
RN T=0.023%+0.617 09995 0.012~0.188
%L E T=0.046X—1813 09998 0.050~0.750

2.3.7 KSR BU2.3.27 R IR A B VA V&
T I R 5%, #2317 T T (a3 A5 i S AE )
FE 6K, IE SR IERIFN . S5, BBl il Eh R/ NEE R 5
R EWEHBRSD 095 0.5% 1.1% .1.4% (n=6),
R B AT -

2.3.8 FaEMRIE  HCU2.3.37 I Gl A v o) AE
R AL A OS2 0 TEIR PR 0.2.4.6,
8,12 h B4 “2.3.17 TN €8 335 Z5 40 F A 2 |, 900 SR 068 1
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R S T BT R R R/ NEER L AT R £ R TR
RSD 4351 1.1% 1.6% .0.7% (n="6) , Fe WA Bt i A W
TR T CE 12 h NREAFaE .

2.3.9 FBEMRE  BC2.1.27 I T fHi M I ] AE
RS AR 0.5 g, 3L 6 7, 44°2.3.37 W1 T Jy i il 5 ik
b VSV, AR 2,317 TN A A R HERE N A | T SR IR T
B EM AT A R S 1 . B5 3R, S
FBe L AR R /N BEAR L SE R 4R S B
0.051% ,0.003% ,0.051% , RSD %3 %}y 0.8% .1.0% .
1.5% (n=6), KM HIEELERLF

2.3.10  JRE RIS R R PRI C A R RO
TG I SE R ZRFE S R 0.25 g, Hh 640y, BRI 101
R 223,27 T T A X Sl VA VS o, 4% 2.3.37 0
O A U S R, PR 2.3, 17T T g AR bR
WE , ISR ARG SR e . 2551, B 70
ERTR/INBERRK HEE]ZR 2 R M INAE [T 43 51 R 99.15% ~
100.34% (RSD=0.54% ,n=6) .99.52%~100.78% (RSD=
0.69% ,n=6).99.26 % ~99.79% (RSD=0.28% ,n=6) .,
2311 FESVEEGE 0 B EUL SR R AR e
AR T T S R A SR R A5 T, #2.3.37 IR
Pl £ B S TR, P €23 17 IR (83 A% 4 kAR
FE PATEAE 3, e U BT AR E - I TR 1
DRSS 1) 2 i

24 BEZRRARK

241 BNEEE BUESIRKA, E0r 20 g, 507,
AT 1.2.4.6.8 g(Z25 R 51 5% ~40% ) Fl
TR, PEAT FEEPRE ORFEEHE , R [A) RS R 2 h,
BT FE R b R O K T R/N A 30%
LTI R] S 3 min, INERE B it #02.3.117 R
J7 A5 3 B A B B 53 0 5 B 43 30l R 0.104 5%
0.112 1% .0.112 4% .0.115 7% .0.109 8% [3 R 2E ¥y 2
ST ) e = (] el B+ R /N BE T -+ HEE 15
REEFR) /R T x100% , Fal]. 45595, 24 5 i
6 g, 3 A A MBS B B B e e R R BT
it 4~8 g i TR E Y.

2.4.2  RIEETEIELE BOESRIR R, B 20 g, 36
B3 MBI 6 g FlidE Sk, FEAT RRf RS S |, 431 Fe]
160.5.1.2.3.4 h, 2T RO e 8 b 3o kb
K IIRINFg30% , Ml i 18] 2 3 min, IR ERCHY Tk
Bt F°2.3. 11730 J7 i AT 3 Tl A Wi 21 B o3 1) e 1
243 9 4 0.106 8% ,0.110 5% .0.114 6% .0.114 3% .
0.110 4% . Z55%, Yol ii it (8] 24 2 h i), 3 2k Py i 2 A
I3 FR) SN T i B R O B Rl I I ) 1~3 h AT S 2k
5%

243 KIIKR/NES BEESIRK A, B0 20 g, 35
By A 6 g R 7K, #1457, R R BHIZ R )5 el 2
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h, BT RO FE R b, BOE LR K RN 5y
20% .30% 40% 50% .60% , JeL il s 1] 2 3 min, AU H
O H%2.3. 117 IR kIS 3 Bl AR MRS A3
BERM0.107 6% ,0.114 5% ,0.115 3% .0.115 7% .
0.115 6% . 4558, MLy K T30 50% B, 3 F A= Py 2
BT SS iR ORI RN 40 % ~60 % i1 75
244 S EEE BGESI R, B0 20 g, 35
By A 6 g Flid 7K, #1457 AP RRHRS S5 il 2 h,
BARER TR e b B R K I RN R 50%
TR IR] 20 50 9 1.2.3. 4.5 min, IS B, it %
“2.3. 117 TR Iy pR A 3 Fh A MRS B o3 00 B 5 0 )
470.110 3% .0.114 1% .0.114 6% .0.113 8% .0.114 0%
SEUL YR E] R 3 min B 3 b AR M AR A4
IR, PR I A R) 2~4 min 1 TS ZEFAT .
25 IEXREEIIUE

FE PR 2R A S A b, DA R (A | ol e R ()
(B) kI R/INC) HMHIB AN (D) S 5 3R, DA MY
T o) A2 5 2% 4 AN IR A T e R T
/NBER HERH R O B i IR R bR, R FH Lo (3) R4 T
IEACIRE . RESKEER2, K R HEE R %3,
T5 28 A R LR 40 TSI A B R AR Y < DR
555 HH A 35 I ABE A 150 AR5 43
TR P 340 T ERIR 143, T i 28 5] R AN IR B
G378 B TR RR AT L S5 A DG SR i AR, A
PR 2 P34 b 20% , SRR B 40 % , Higy 2 Fp A
PIBRAL S35 17 10% o £G4 = S IMEAR <20 % +i2
W Fr %20 %o + I Bl B 1 8 <40 9% +ER R /INBERK 5 <
10% +HESH R 2 K x10% , L35 VF 0 1 5 /R FE i
[Py 4 Saa

*2 BEZE5KE

Tab 2 Factors and levels

k¥ ik :
Ag B,h C,% D,min

1 4 1 40 2

2 6 2 50 3

3 8 3 60 4

H1Z 4 A1, 2 BB &R DX EE G52 A 5t
T E L (P<0.01) , I FE A E C TS 1238 X
(P>0.01), KK FZ IR ZEF AR, HERLPrA:
PRI IR AR | e 2 e 125 ABACLD,, BV
F 4 g (L2509 20% ) | ReJ i 1) ) 3 h ARk
40% Sl Asa] 3 min.,

B Rl —HEFE B R TR 20 g, 452,57 0 R 5edl T 25
£ 3L AE B A A, A A 2,27 423117 IR ik
7 5 0 DB L R R /N BB SRR LR

- 2506 - China Pharmacy 2020 Vol. 31 No. 20

®3 KRBRARSER

Tab 3 Orthogonal test plan and results
HBe ML e, BB AN R Gatk

A B C D ®A % Be WY Eo 44
6 15.8 0055 0.003 0057  87.845
8 162 0.049  0.004 0.061 9L
10 16.5  0.048  0.004 0054 93.619
8 15.70.048  0.004 0062 89.939
8 154 0.049  0.004 0056 89.335
8 156 0.054  0.004 0053 93.730
10 159 0.047  0.004 0.061  93.293
8 159 0.046  0.004 0056 87.760
3 3 2 1 8 162 0.049  0.004 0.061 9L
K 90.858 90359 89.445 89.431
90.668 89.402 90.721 92.378
K 90.721 92487 92.082 90.439
R 0190 3085 2638 2948

R4 FAEDNER

Tab 4 Results of variance analysis

D — L O — L D —
L3 MO O — Lo Lot —

1
1
1
2
2
2
3
3

© oo —a O L B Lo D —

]

JERE BT FHE Ji% F D
A 0.118 2 0.09 1000 P>001
B 18.655 2 9328 158.607 P<001
C 8.051 2 4005 68.449 P>001
D 16.945 2 847 144.068 P<0.01

VE < Fooson=19.0, Foor0. =99.00

Note: Faosen=19.0, Fooc»=99.00
L OPATERE 3R . A IR R BT R L R R N BE
B JE % 2R 5350 15.7% ~16.1% .0.061% ~
0.063% .0.003% ~0.004% .0.061 % ~0.063% , ZE-&FF5
> 94.730~97.916 43 (RSD } 0.38% ~0.46% , n=3) .
AN B A I T2 AT, FEILER 5

#=5 AWIIELER (n=3)
Tab 5 Results of verification tests(n=23)

Bl OOMMER, Y R, EWREL % REVEEL © EHRCE % SRR

1 10 15.7 0.061 0.004 0.061 97916
2 8 16.1 0.061 0.004 0.063 94.730
3 10 16.0 0.063 0.003 0.062 97217

2.6 fRGIETIESRIEBEELR

2.6.1 AMULECEE AL GEI M i ) 1 A 28 R ) S IR
BTN (0, () DL AR BT A 5 S M 3 o 1 A 5
REE BRI E, INSEHE OB B A5 SR
L it P SR

2.6.2 frarbeir BUE—HEAEEA R R 20 g, 4 K
“2.5" IR IR A R TS 2.1 1T R AL G A
LG ) SIE 5 2%, A 2,27 “2.3 11 IR v 43 3 78 Ak
Jr AU IR YRR BRI INEETR KE R 2R 2,
R A TEAE 3R SR SPSS 22.0 Gt xR
S AR SR e R R/ N B R LR I
AT RN R 7 200, P<0.05 N 22 5 A Gt ¥
o GERL SR T3 1 AR R g A R AR s
BT AT B 25 5 (P>0.05) , B L& 6.
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(n=3)

Tab 6 Comparison of contents of related components

in C. yanhusuo decoction pieces and wine-pro-

cessed products(n=3)

- g T SN MR E
FE,% RSD,%  HE,% RSD,%  HE,% RSD,%  HE,% RSD,%
EHEIE 151 08 0051 18 0002 14 0051 06
fEahE 158 09 0063 15 0004 18 006 16
B 156 03 0065 08 0004 06 0064 05

3 iTig

AWFFR S AR SCHR ™, B 52T R I [l i
B 2R AR S AN [ B B 120 68 D BT i, e P /N B
JEEAZ LR TR . 25 SRR, LIRS IRl 4
BT, 3FPAE WIS Lo A, Hik i 2 | ik
PRV R G IR AR E [l 2835 XA ARt 216 -0.2 % vk
Ml R 7K VS W S -0.1 % Wi R /K V8 W ( = L ) pH &2
6.0) . -t R - Tt R e 9% v ik (pHL ok 6.0) S5 AN ] i sh A
RRIMAT T 2L, G5RKRI, LLZIE-0.1% B R K I
(= HEVH pH 2 6.0) M i S AH BT, 3 A= P 288 5l 43 Xt
N (8 W I AT, BT R B A 8, Hoar B R
F 1.5, Bk B 25 -0.1% B R /K ¥ ( = & JF pH &
6.0) M ShAH A TH FE TR

TR GEI AR A b K Ty R TR R AR, K
b Ty KSR AN BN R AN B T AR RBOR ™ R, 5
Fe—Fpfai e vl 45 ol Ak AT e R AL S0 AN T R
L] T2 R ORI AR ] ot 2 5 R . A R BB
TR DABIR £ | fol i B ] K RN M s ] Sk 2
IR, DATSCB A 7 1 4B 5 R A AP R e
Bl 5k ER TR/ INBE R JEHH 2R £ 3 B i N TN AR AR [ H
GG LA IMBGT A LA T, B2 2 B Ui
LT T2 R 0 o 4 g (25 M9 20% ) | Pl i Bisf (1]
3 h Bk J740% JELTIEE] 3 min, [RIAS Gt 51458
TR T AR, 3 B SRR 1 7k T A5G o) ZE 5 =
12 8 B 3 T A R A3 1 1 i S AR B s F A G
B EE2E S (RSN IR DL TAE Geim ik, B 9 L3
A= IS 153 1 S AW v THERH R O 145 R S
SCHRAE 25 5 — 2

ZE bk ARG I B O R R AR A
B T 5 T PR AT, AT I A 2 R T A 1
SN s AR R TR AT AT, AT R A A
R BEAR BR T A Re R R D (SEE TR
PRAEMT B S T 1R DA SRS, S R 2 i it
T —FE R BB T T AR K, R R ST
SRAE G H )y i, 5 St s 2 R 25 0 86 |
RIS A= BT BT G R 5 45 i — A0 TR
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