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AR BES LRk 845K MA 3R, R h A ik b, BiERE T HBR . FIF L OBF (R,S)-F1RA,
ANERG E AT ANE I & A AR R A 34.51,10.31,1.97,0.21.,9.79 mg/g(RSD 2 %1 4 1.24% . 1.19% .1.40% . 1.71% .1.28% ,
n=3),FFEFHIAY 254% (RSD=1.64% ,n=3) , % R T34 3T % % 78.95% (RSD=1.24% ,n=3) . %t HiLtIKIZE LY
V4R ER AR B A BUR A HEE A LU TAT,
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Study on Water Extraction Technology of Yinju Jiedu Oral Liquid

YANG Xiuqing', GU Jianghua', SHI Zhengrong', YUAN Qianghua’, SONG Ying’, HE Chengshi’ (1.School of
Pharmacy, Chengdu University of TCM, Chengdu 610075, China; 2.Dept. of Pharmacy, Affiliated Hospital of
Chengdu University of TCM, Chengdu 610072, China)

ABSTRACT OBIJECTIVE: To optimize the water extraction technology of Yinju jiedu oral liquid, and provide reference for the
industrial production of the preparation. METHODS: According to the investigation of extraction time-extraction rate curves of chlo-
rohenic acid of Yinju jiedu formula and extraction rate of chlorohenic acid in Lonicera japonica and other combined medicinal mate-
rials in the formula, decoction methods and time of L. japonica were determined. Using the comprehensive scores of linarin, harpa-
goside, (R, S)-epigoitrin, psoralen+angelicin contents and dry extraction yield as indexes, L,(3') orthogonal test was designed to
detect the effects of adding water amount, decoction time times and optimize the extraction technology of the residues and other me-
dicinal materials. Verification test was conducted. RESULTS: The optimal technology was L. japonica decocted first for 30 min
with 8-fold water; the residues and other medicinal materials were decocted with 8-fold water for 3 times, 1 h each time; combin-
ing all the syrups. In verification test, the average contents of chlorohenic acid, linarin, harpagoside, (R, S)-epigoitrin, psoralen+
angelicin were respectively 34.51, 10.31, 1.97, 0.21, 9.79 mg/g (RSD=1.24%, 1.19%, 1.40%, 1.71%, 1.28% , n=3) ; aver-
age dry extraction yield was 25.4% (RSD=1.64% , n=3) ; average extraction rate of chlorohenic acid was 78.95% (RSD=
1.24% , n=3). CONCLUSIONS: In the optimized water extraction technology, both the extraction rate of chlorohenic acid and
contents of other ingredients are relatively high. The technology is stable and feasible.

KEYWORDS Yinju jiedu oral liquid; Chlorogenic acid; Extraction time; Extraction rate; Compatibility decoction; Orthogonal

test; Water extraction technology
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P B HEAT 25 5%, T SR )1 R AE e I, P AR A5 18
HUR Y SAETH L 2 S RO W AR AR AR 257
JIT (R, S)-T5AKAR MR IR 2528080 B IR 2R A
RIS AT H AR, il i R SRR e 4R AE
23t 5 AR 2GRS ORI 2, 1 T SR 4 e e 11
M KSR 12, R 22T A A R BES 1K

1 #d
1.1 {uss

1260 /=5 A 354 (35 16 Agilent 23 H]) ; BP211D
HL 4307 R OF (15 ] Satorius A &) K : T 42—
1.2 #ZH HRR5EF

JIERAE BF 3616 . XS MR FME IR [ A 1)1
BT A8 W 25K R A5 PR F L S 4 1 R - 1411028
1410028, 1409036 , 1404087 , 1407119, 2 it # v 5 25 K
=} a8 = e 245 590 RH Rl AT 25 U s S , B4 4 2015 4F
s ) 22 ) (38 ) KA S by AR v O R AE ] 5 SRR
SAETT (R, S)- K G ELRTT AVE IR R S AhE
ZO6F BRSO )t 24 R S F 5T B, IS 0 il R
110753-201314. 111528-201308. 111753-201304 , 111730-
201307, 110739-201115., 110738-201313, & & 43 51 4y -
96.6% .95.1% .99.9% .97.1% .99.3% .100.0% ) ; I i,
NG ML, K B Bl K, B R A A i)
¥R bt
2 AEEHER
2.1 iy

{6,33% #1:  Inert Sustain Cis(250 mm=4.6 mm,5 pm);
ZNE RN A, 0.1 9% B B2 /K 7R R ShAH B, 16 B 6
5 (0~18 min, 95% B3 18~24 min, 90% B ; 24~42 min,
78%B;42~57 min, 76% B; 57~63 min, 70% B ; 63~70
min, 45% B) ; K 3 K 43 5114 240 nm[0~20 min, 46
(R, S)-451K#4].327 nm(20~43 min, Kl 2% 52 ) L334
nm (43~51 min, &M IETF) 280 nm (51~67 min, &
s EARAT ANVE IR R SRANE IR R s HEIR N 30 C5 R
4 1.0 mL/min; JEFEE A5 ul.,
2.2 BREIEIE
2.2.1  XTRESLES WA HI A R AR SR L R X B
7.66 mg 5L TEXT B A 2.56 mg. (R, S) -5 F5 % BE iy
4.10 mg PA B X B 5 2.00 mg AME IS 26 R 5 2.00
mg . 5N IR A B AL 2.10 mg, 4351 B T 10 mL &
H, FH 50 % PRV il c2 25 B2 8, ¥4 5 P40 S kG 2 I I
6 FX) B A VA4S 1 mL B F[R]— 10 mL &3, FH 50 % H
PR 25 R 20 B T2 5T AR WA AR B 0T BE S VA
2.2.2 MRS EI & Hekb Ty eI RRE 2 Bk (3
90 g) , Horh I AR 46 160 mL 7K BT 2 ¥, 457K 45 min,
YR AT 257 5 HAYZG N 560 mL /K FIE 2 1K, AFIK
45 min; T4 2590 &%, JEURE R 4R 2 1 000 mL. A5 % WK
Bk 46 2 mL, BT 25 mL &, i 50% H e w2
g FE5T B
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2.2.3  FIMEXS R R HI A F2.2.27 T i i
TRF) 2 7 15 53 V) 8 1 LR AR P X6 RE I i VL Tl
B AR T e A7 T S50 ) 1| B A R T 2 A [ Yo e
TRt 20 S B MR B 4 A A 0 A P %o BV AR
RN B R B P T Ve 0 VORG24 A5 2
mL, B F 25 mL A, I 50 % F B 75 B2, f2 5],
IZE .

23 FHEFER

231 BRI BOR A X IR S A
V5 (50 % FR L ) S 4% BF I o BV, 11 0.45 pm fffL %
JEE L 5 HERE AT SR B R o A5, 6 SRS S
JLAAR e i) A B EE YK F 1.5, B BT,
PRV AR K A5 K 5 B 1 VHR AL 0 5T 58 4 B P X BR
VO B5i 2 2 B X B AR AN A A X AL St
TR BR A X6 B YA AR O B A DL il . 3
TR AT B, 2 4ETF (R, S) -5 K W BT 4
HIERMRAMTIER GBI RAF . ARsE WA 1,

2.3.2 FRUMERRRMHIE  BUC2.2.17 50 Wb TR A X
HE i 5 TR Ry D, ) P B R R R R 718
14.36.,28.73,57.45,114.9,229.8 pg/mL, & 52 {617 2.4,
4.8.9.6,19.2.38.4.76.8 pg/mL, % My B4R 1 1.88.3.75.,
7.5.15.30.,60 pg/mL, 7% (R,S)-1/f# 3.84,7.69,15.37
30.75.61.5.123 pg/mL, % #ME fE % 1.88.3.75.7.5. 15,
30,60 pg/mL, FHME g% 1.97.3.94.7.88.15.75.31.5,
63 ng/mL [ R FIRA X BE 5L, 1 0.45 pom fl L g i
UEAL o KSR W SEIE W 5 L, TEA @A, LA T AR
NARBR () T HE i JBT o I 88 SRy A0 A (o) 223 1l s 4
2, AR N 15 45 WA bn v il 2 B A i R sy =
9.092 6x—12.53(r=0.999 9) .y=5.167 3x—1.037 7(r=
0.999 8) .y=2.012 9x+10.044(+=0.999 8) ,y=19.533x—
13.672 (r=0.999 9) ,y=18.289x+2.897 1 (r=0.999 9)
y=18.796x—8.128(r=0.999 9) . Al i Fetfe J& £k My [l
4% By 7.18~229.8, 2.4~76.8, 1.88~60, 3.84~123
1.88~60.1.97~63 pg/mL, K IBR 53514 7.18 2.4 .1.88
3.84.1.88.1.97 pg/mL.

2.3.3 AW AR R2.2.17 TR A 0 B
W SR 6 UK, 10 S T 1] W08 B e T A
ZER GRRIR SEACT A BT (R, S)-HIKE AME R
£ 5N IR R 01 AL RSD 4351 R 0.45% . 1.9%
0.64% .0.75% . 1.14% .1.27% (n="6) , 2 W% )5 W ks 2%
BT

2.3.4 EAEMEAK  $42.2.2700 R )yl % 6 bk
VW, FH 0.45 pm FReFL I BEE I8 Aot J v A €8 1 L, 10 0 1T
BUITE &R L RSD, 455, 285 ST W L AT
(R, S)-5kE AN NG A 4N IR 2 % 51 RSD 433l
$}0.75% .0.89% .1.46% .0.87% .1.09% .0.71% (n=6),
FINZ I PN R AT

2.3.5 FEMRE  BC2.2.27 0 N UM AR, TR
FCE 0.3.6.12.18.,24 h, 1 0.45 pm faffL g A i )i ik
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Note: 1. (R, S)-epigoitrin; 2.chlorogenic acid; 3.linarin; 4.harpa-

goside; 5.psoralen; 6.angelicin
Bl BRikEEIEE
Fig1 HPLC chromatograms

FEOTHT BB MRS E R . AR SRR ST e
AT (R, S)- AR AME NG R FI ST AT E 2R 24 h I
M FLRSD 4374 1.06% .0.65% .0.23% .1.14% .0.46 % .
1.27% (n=06) , RIS AL 24 h NESE MRS .
2.3.6 ARG R ARIRCCE R0 R A 24
W6 1y, BT 100 mL 5P, 23 ) i A &g L2 (0.076 6
mg/mL) | 5% 46 # (0.025 6 mg/mL) | M L4 4 (0.02
mg/mL) . (R, S)-454£ 7 (0.041 mg/mL) M HEZ (0.02
mg/mL) . 5 4MEF IE 2 (0.021 mg/mL) A9 XF B SR 45 5
mL, il 50 % I E 78 B 205, $550, 11 0.45 pm LB
M. KEEWR ISR 5 pL, TEA AR (1%, 10 7 U
AL TR INAE D g . S5 0L SR  SAETT (W AR

hEZHE 2017 55 0eF S oo

T (R, S) -5 B IR R LA IR 2R W F ks
[l Wi % 43 3l 24 100.81%  98.06% . 99.45% . 98.55%
99.13% . 99.34% , RSD 43 5|} 1.73% . 1.6% . 1.38% .
0.93% 1.11% .2.03% (n=6) ,

2.4 RIEERAVIZENAT 8- IR ENER Lk 2 2R

2.4.1 e JFE R BB [A] R ORIk B8 i
b7 L BIARIZ M (1 ARAE BF 454645 40 g, 3180 g) , il
8t /K (1 440 mL) , 1230, [ i $2 B R 120
min) o 1B 5 T 1A BORE |, 8] B B 1] 24 10 min, 551K 10
mL, [RIEHEE A 10 mL. B 25300 38, 04, 50 5]
K BURE 2 mL & T 25 mL 8, I 50% AR E 5 &
ZIBE B8], 28045 pm EFLUE M NE RS o BRERIEMAE M it
TRV FE BE 2.7 T S A RN e S SRR 1 i, O
22 T ST E] (min) -$2 0GR (% ) i £ [$R IR =257 P
S% JE R 1 7 i (mg/g)/ N ERAE (B 38 16 25 b1 v 8 s R 1)
B (mg/g)x100%], LA 2.,

o e T —

60 -

-—"

= JIlfiAE
-y = &7

LRIERIEICE , %
53
S
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FEIU 7], min

B2 JIRIEBRMEEFFHREBRIRINELE

Fig 2 Comparison of the extraction rate of chlorogen-
ic acid in L. japonica alone and mixed formula

2.4.2  IHAEPERS RSN (] -FE Rt 558 FR
BUERAE 40 g, i 8 A5 7K (320 mL) , HoAth[m]“2.4.17 W F
57 PP IR R ) 4R U 18] - P BOR 2625 520505, 2216
FARTHRIBUR ] (min)-$&BCR (% ) I 2R, TEILIE 2.
2.4.3 MEZER dlE 2 AIAL ARV S S A9 20 min Y,
527 RS WU B TR T M ) 2 D P A B 3 147 i R I (1)
BT IM7E 20~30 min B FAE ; 105, B AT
] A FE A, PR IR R B 4, 5 SOk T —
BUo A5 I A T R P D TR B AR B R I U
WORIIR 30% A AT o H IR 8 ) ARAEAS B 5 5 Hh 250k
SER, HHLRE R L 30 min HE
2.5 FAHFEBREXGMSEMGMEESHER
2.5.1 JIERAES HALZG M AL & ATE 58 LG RUT
ESZag i 3

Jr 5 A PRI 2 b Uy BER 2GR, i 720 mL fR 7K R
F 3 (120 mLx3), 55 1 KA 30 min, 55 2 K 5 3 YR AL
45 min, PRI, O 5 R IR R 1O K R 2
mL 55 2 YORIER 3 YCHY K FIAS 5 mL, 7351 T [F]— 25
mL S 509 H RS 7R BRI 355 . £20.45 pm
AL UB IR, BRI D (HAs Al v, 4 2.1 I
T EGEEAFNE T A G h SRR IR IR , 2 i 4
FRARBORFEAR AT, T ILIA 3.
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x1 BEGHARIEIT
Tab 1 Design of compatibility decoction

HEARS  GbAs UESE CEELETS
Al Jlki:%a B-1 NI+ %E
A2 JIlE+%5 B2 IR T+ %%
A3 NGE+REER B3 A+ B e+ SRR
A4 JgHE+AvE T B4 N+ E e+ AvE T
AS N+ Z 5+ B NI SRR
A6 NI+ % 5+4MER B-6 NIRRT+ 2 5+ A B 8
AT JERAEHBEAL A AE B7 DA B4+ R A
AS N Z5RERAER || B8 NI B RS MR
100 LIVE N
90 0 h%B

80
70
60

SIFRHICK, %
g

23 %3 23 23 42 24 z: 24
PIES
B3 SREBRBXAMEEMIGMERSRAGERNES
RE
Fig 3 Histogram of the extraction rate of chlorogenic
acid-related medicinal materials and other me-

dicinal materials after compatibility decoction

2.5.2 JIARIE WP E 5 HAbZY ML A RIS 5 fidk
177 % BARHRZ M, AR “2.5. 17300, HfR I LT 3.
253 MEgsE 3L IRAES Oy HAh 25k
BeAR A RS , B 24 6 S IR R ORI — 2 FEFE
S, JIARAE P45 165 A 25 AL rh S R R SR R
KEMTFNRIE G HABZY R A, Hoh S B A5 rY 25k
HEZEIEM RN . FETFARKIRIESEH, FE
SRR BRI AR AE N B SE R, B RAAF, 257
AR T AR
26 TEEXRMNUZE

FE B R RE AW 50 mL, B T T EE G
FIZE & ML, KB 75T, T 105 C T4 3 h, B B T
PtV A0 30 min, M FRE, B TR R, IR
B, THR(%) =T (g) /2t B (g)*x100% o
2.7 KEIZEZIKE

HR P I 25 S, He b Jr FLBIRREZ 0k 9 13 (B33 24
W90 g) , Horp IR AE N 8 £ 1 /K SE AT 30 min, 24574 B3
17, 2t S A2 R A . SRk & B s [a] R
BIRBCN RN R, ISR R (R, S)-HK
B AME IR R+ AN IR R B G R 2RO 1Tk 4
FRUASEA o 25 3 BUSCR S 38 hn T8 RIS A
Oy RARHR , B TEE A MBI , #5845 L X1 4R A6 2
5 HAh 2GR A R T 200580 o AHIFSE R T 2 KA
T, MR PR 46 b ) T A R A AR R, R e
R R0 ST ook 22 IR R & i 22 (R, S)-
HIRE SRR 22 AME IR R+ ANV IR R S 11T
BRN 23, LA = (RBUR ST & &/ R 254
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FRSAET S8 ) < 22+ (B U Py AR &5 /st 2 b1 o
I ELARH o i) < 22+ R BUR (R, S) - K 5 B/ I 2y
M (R, S) -5 T & i ] 22+ (B BOR A g R+ 5 4h
HIRR S BE M P AVE IR R+ AME IR R S ) < 11+
(TR TERRERM) =23, EZRKHE 5K R
2, IR L HE S A R WA 3, T 24 R L 4.

®2 BER5KF

Tab 2 Factors and levels

K BR
Ak, fi BA# ) b CHg) D(%H)
| 8 | 1
2 11 15 2 2
3 14 2 3 3

®3 HBRTHESER
Tab 3 Arrangement and results of orthogonal test

WEM RS- HElRs TH N

B AGIK BORE COE DR FEHE oon pes opmps » 5
BB M K ) g Tl N TRERE R ey
1 8 | 1 1 339 Lot 015 478 16.82 32.32
28 15 2 | 768 L2007 698 2231 4429
3 8 2 3 1 1024 189 021 9.86 25.78 62.55
4 1 | 2 2 8.48 157 023 746 2237 55.65
5 1 15 3 2 11.05 209 028 10.12 25.83 70.69
6 12 I 2 53135019 45 17824107
7 14 1 3 3 11.83 205 027 9.66 25.55 71.50
8 14 15 1 6.06 137 016 453 17.82 40.56
9 14 2 2 3 11.29 179 019 738 23.87 5943
Ko 13908 15949 11416 16246
K 167.62 15555 15938 157.07
Ky 17150 16327 20476 15877
R 1078 257 3020 180
R4 FEFWER
Tab 4 Results of variance analysis
RERR BRI A Bi% F P
A 0771 2 103.85 349 >003
B 9.93 2 496 0.17 >0.05
C 1367.84 2 683.92 n97 <0.05
D% 59.56 2 278

HFo0(2,2)=99,Fos(2,2)=19
Note: Fo0i(2,2) =99, F5(2,2)=19
FHEDUL A3 BT AT R, 52 ) 4 BRORCR B DR 2R 0 72 € >
A>B, IR T AN ABCo; T E0W s R BN,
R CXHERC T Z M52 m i 2, 2R A B W JC B 52 .
FELRIEFEBGSCR T T, 275 % I8, e &8 fe il 1
AN ABICs, BN 8 5 /K B 3K, 39K 1 he Hi%4
i w5 7 B e AR KB LS8 Ry R AE I 8 A F /K e il
30 min, 257K FAAF 5 2978 P 5 SL A 25 R 8 A% it /K AT A 3
WKL hs T 2505 5t
2.8 IIFRXIE
Foib 7 LUAIRRE 3 45y 25 61 (453 540 g) , AR T2
PRE, S5 RIS,
FH 2 5 T AT AT, 3 IR TE 56 Hh 2 IR R (BT
m e (R, S)-EHKE AE IR A RAMT IR T
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SRR M 34.51.,10.31,1.79.0.21 .9.79 mg/g, T8 HF
Y{E N 25.4% , 4 JR TR -3 $ BU% R 78.95% (RSD 347N
T 2% ,n=3) , FIIZ L Z2F0E 17,
F=5 WIFAKER(n=3)
Tab 5 Results of verification test(n=3)
FUIG BERIFE (RS)-GHF MERE MM SERT SR THE,

S Mgy Hmg/g  HEmgg  WMEEEmgs  Hmgg WEL %

1 10.26 177 022 9.60 34.98 80.02 2556
2 10.45 1.82 021 991 34.14 T8I 2493
3 10.22 179 0.21 9.81 3441 (L NVRANY)
RSD,% 119 1.40 171 1.28 124 1.24 1.64
3 ifit

3.1 AFHZREMH

SRR AT PR PR B 2RO Sy, Hon
il RAE Tk | 7= A i — R 8 RAL B AE A 41 45
W S5 R B 11 e AN R A A TS O g8 L A R e 45
PG , 4E47 OB EE MY, B arat iR 1A~ R
SN AR S A s, F1 ARSI R)  A IAS R
NRGE , A T2 S BT aVu BN, ik
1o 2R, AR IR AT R o e KRR B bl R B Of , ARt
LA THCT 2 . G5 RM, AR ZE 7 i 1A
HR G0 A BRI Z AR E , IE T 25 4R SRR 10 R B
BRI T 20% A5 47 (60% vs. 80% ) , T HiAth 25 50 43 75
ISR ZEAR, B EL A REERN
3.2 GRIEBRIREEEMEERFT

R R 2y AL F R B2 A A%, 2 Ak
B SR A A% BT R LAY FEAN SR A R 2 2 B A )
] AL, 7E B A A o] RE 2 A R e AN U K
fift RA A R SR RN B A R — A
WL 2 A, i 2J LA A S 2R T 2l
A R RO A0 36 Ao 2 BT ] -4 B e fh 4k 3 25
b UL A 3 A v SR B (R AR AL AR S E ad
5 PR 24 25 i P 2 SR R B DO 16 HL AT ARAE 5 5 vp
At 24 R BC A J 5 1 203 D R 8 B3 1 10 5 i A X
D 7 A s ) ) LA 2 R FE A 25 BRI AR S ) 1 i
o LRIGEREEHA o PR A TR B AN TR ROOUEE K By P2 L 5
SR DR AR R TR 586 M B ] A B SR AR A,
Gy EAL AL, B R e M R, AR R A 1
T, SRR AT K A R SRR, AT b )1 AR
165 HAD 2R A B 2 S PR PR R IR T 60 % , FLAT g
BRI ANTF ¢ (1) B & B8] 32 4 B I R & 2R 4 5 (2) 2%
JR R -5 HA 2 4 o oy B S A AR A 2R R (3) &
7 K BE V) pH AE M 5.14, 18 0 25 14 T 2% SRR K S il
o MARIG AL T2, BRskE e T L E el R & 4
(] B R IE T FL A B A3 A A AR I, AP IR 3 T
RERFIRIEATERE ) o3 i o W B AR L 52 % AR
PPN EESHE L
3.3 kKA E

EHTERTI PR S 2% T 2015 45 iR [ 24

hEZHE 2017 55 0eF S oo

MY KR S SCRR Y, X SAE R HEAT TR, X

7 T shAH 22 55 5% FH 2 -0.2 % W R 7K S T 460 I 1

K £ i K (B 240,327,334, 280 nm) X 6 4~ 5 1, 43

AT RE o 53 AMREAS TR (R 6 B8 PR I8 2% A0 T ol e o3 €2

TR 19 3 B B VPR iR R | R RS i) LA R e i

ali L T T 454 e, Feeide AR5 BT

(IR BRI FR T

25 b AR K T2 2 S R A R TROCR K HoAth 24

BN AR, L 280 AT

S 30k
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