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RHHFTHER DT, KB FH A F20(6.34.12.68 g/kg, vk A 25 B3t ) Fe K AR BEILIR A & 7 B4 (12.68 g/kg, A A 3%
)N R e R A3 B A 40 B A K 2 min A EeBOR 202 F08, T (P<<0.05 3L P<0.01) 5 KA 4K, & ) 2 41.(6.34.12.68 g/kg,
AE ), BR st 4l 3 R F40(12.68 g 4 2h/kg, VA A 2533t ) A KGR BR ISR IR A 3 1 2 48.(12.68 g/kg, A A 2523 ) /s Rag F AP K
BB R FEEIK(P<0.05 3 P<0.01), K324 | BE 32 4 Fo /K37 B S0 R BUApAK | 3 7 2 40 69 I IR 37 40 2 5 51 % 42.26% |
55.08% .33.49% .51.56 % .39.57% ,44.36 % , & A VA RIZ L PTAF R B G vk KR IR, S B BMH G RHRRTEA
N B5AEF K38 30 min, 32K 3 he RAKRBE T L AN 1245 5K, %850 min G433 K, K 1.0 h; 3 RIBERB LR BT,
BT EATIFRIY PRI SRR HTFIHAFH 7647 ng/g(RSD=2.15% ,n=3) , & H A& F 35 4 & 4 92.45 mg/g(RSD=
0.48% ,n=3), 4 A LR ZBERR T EHEE T,
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Optimization of the Extraction Technology of Zhideke Granules

LIANG lJie"?, CHEN Huihua', XU Hui', XIE Tanfang', QI Jing', XIN Chenxi', CHEN Rilan’, ZHAO Lichun"*
(1. College of Pharmacy, Guangxi University of TCM, Nanning 530200, China; 2. Guangxi Center of Zhuang
Yao Medicine Engineering and Technology Research, Nanning 530200, China; 3. Hospital Administration
Office, Ruikang Hospital Affiliated to Guangxi University of TCM, Nanning 530011, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of Zhideke granules. METHODS: The extraction technology
(water extraction, alcohol extraction, water extraction and ethanol precipitation) of Zhideke granules was initially screened by
ammonia-induced cough experiment and xylene-induced ear swelling experiment in mice. Based on its preparation route, the
immersion time of medicinal materials containing volatile oil was investigated with water absorption as index firstly. The single
factor test was adopted to investigate the amount of water added and the extraction time taking the volatile oil yield as index to
optimize the extraction technology of medicinal materials containing volatile oil. Taking the contents of irisflorentin and total
flavonoids as indicators, on the basis of single factor investigation, orthogonal test was adopted to examine the influence of three
factors including the amount of water added, extraction time and extraction frequency, so as to optimize the water extraction
technology of Zhideke granules and the validation tests were conducted. RESULTS: The results of pharmacodynamics experiment
showed that the cough latency of mice in water extract low-dose and high-dose groups (6.34, 12.68 g/kg, by crude drug) and

water-extraction alcohol-precipitation extract high-dose group (12.68 g/kg, by crude drug) were significantly longer than those in
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model group, and the number of cough within 2 minutes was
significantly reduced (P<<0.05 or P<<0.01). Compared with
model group, the ear swelling of mice in water extract
low-dose and high-dose groups (6.34, 12.68 g/kg, by crude
drug), ethanol extract high-dose group (12.68 g/kg, by crude
drug) and water-extraction alcohol-precipitation extract high-
dose group (12.68 g/kg, by crude drug) were decreased
significantly (P<<0.05 or P<C0.01). The swelling inhibition
rates were 42.26% , 55.08% , 33.49% , 51.56% , 39.57% and
44.36% in low-dose and high-dose groups of water extract,

alcohol extract, water-extraction and alcohol-precipitation
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extract respectively, indicating that the water extract had better antitussive and anti-inflammatory effects. The optimal extraction

technology of volatile oil was adding 5-fold water, soaking for 30 minutes, and extracting for 3 hours. The optimal water extraction

technology was adding 12-fold water, extracting for 3 times after soaked for 50 min, lasting for 1 h each time. Results of 3 times

of validation tests showed that average content of irisflorentin in the extract obtained by optimal technology was 76.47 ug/g (RSD=
2.15% , n=3) and the average content of total flavonoids was 92.45 mg/g (RSD=0.48% , n=3). CONCLUSIONS: The optimal

extraction technology of Zhideke granules is stable and feasible.

KEYWORDS Zhideke granules; Pharmacodynamics; Orthogonal test; Extraction technology

ARAFRZ Ty DT V4 R R 24 DR 2 A T T [ B ) e R
296577, th M BT R R T RE AT
W S AT JRTT L 10 BREG R IC M. 205 HAT i
DR B L R 8 R, ml TR SR SRR R
PR R A | R 5 A KU D
FERRIAEE R R, A2, HATTE PR | 1% i
ZIG TR PEE FA N B R TR AT 2 2
R AN 28 5 —F I Y. BRI, SRR
BCAH EE , LA A S B R i ek A A R i
PRAEIR | fi g A T o A 5 T AT — 7 RO, H& ek
b FERIE R s e8h 3% 07107 AR i B R s Sk
I i S ISR SR B R T AR R 2, B —E Y
IR A" 1A 7 AP R 2O T I R, H 5
RUAFAE ORI 22 A G 15 TR A AN 2, 5
TR 25 IURL A, SCAS IS SRR 2 0 i OE 5 T
oMb A A 7 FLASE T R (8 9 Hh 25 52 75 0K 5 [R] I
S PR UE 1l 780 B JSCERE RS 7 28, AR SRR 1 7 W 0K 51
BT 2 5. B, Zrdiln i 22
PARE AR 1073 35 S A0 HEA T 0T 1% , 25 5 2 W e R AR
RIZRCE SRR . JET I, AR S5 SRR [5— 101, 91 2
Bt 1 3 MR AR U R U Ik, X T il A
i HEAT 1 W RIHE 48 ) 25 3802 W, il ) e L4 BT
75 FHE R N R B A b, IR S iRk OF
255 I FE B R A ) R B 1k A RO 14 2
OGP ) S iR R, R I 2GR Ak 145
WKL 4R T2, DA 2 0K 77 42 0T Z i AL A 42 3t
R

1 #
1.1 EEUEE

S FH AL AU AE Agilent 1100 B 25 80RO (0,33
1 (ZE 1 Agilent 23 H] ) \WH-2000 4 75 11 25 b 28 () 4 B
BB E ) A BRA ) \UV-2600 528 7k 1] L4056
BE [ S B () A BRZS F] 1. TGL-16G %l i3 15 2
ORISR AUER) ) (UPC- 11 -10T FYSE 5 ==
R AR A ()1 PSR 2R AT BRA ] ) . XS104 43 #r
TV M - 2245 (i) A B2 ] HH-S6 R fH
AR (BT TSR A PR TR A F]) (KH-500B %Y
P B VERS (R R B A (A A B A W) 35 % Tl 4
s (e R s A PR F]) .8 mm FTHLA (KA
TRV R 7 A B A 1) 45

HEEZG 202145 32 B T

1.2 FEZH@EMXF

Je BRI ST CBERS T  CTHT S R AT
B RE MALR-AE 10 BR2561 308 A Al h 2R A
PR 2w (#5435 &y 20181001, 20171101, 20180601
20171101, 20170201, 20180501, 20180501, 20180601 .
20170901.20171001) , 28] P4 R B 2 K 2F 2 2= Be g e b
B P E S LN, HAFA 2015 R E 25 ey (—30)
CF PRI A ¥ DOH: 24 ST bn o (36 2 48 ) )BT T AH G RIL
FEL

YT B R B 6 R (FIE S 111557-200602 , {15
WSE ) BT 6 B (5 100080-201409 , A7 i <&
FH) X500 R B 2 ARG R T 9 5 5 S8 FH 24 5 A
A FERER A f A 7 (i 25 A RA R S
20180433, #L4% 30 mg) B R AL AT AUAS - (il 2515
W AR T A5 2019180401, HEA% 20 mg) FEBYZL
(R 4 1Ak iR A PR |, 315 20180706, 4Bl )
K (HE 24 B 800 A PR | L 4520160322, 431
afi )  H IR (R & FAEAb TARAA, HitS
2018022, 43 M4l ) 45 s ARG IR A 2 Hr 4l ki S0 56 ==
FARLAS K R ZEIR K
1.3 4

SEIG H SPF 2% B B /N EROMERE AT, (4T i 18~22
g, 1.5~2 JT 1%, W F 8 g Hr 3¢ 5 S ik SE e sh W) A PR 2
A, SIS B A R E RTIE S S SCXK (1) 2016-0002,
2 FAEEHER
2.1 IEBZBRIR T ARSIk
2.1.1 R4S BRSO VR BT S SR U A i 2%

ML SCHR[5 — 1071, 725 245 M I 123 2 A 45K
RUB RN R R Bk . FE IR I, ASBHF 58 9125 i
PEIRTE T 3R RV o (1) 7K1k  He kb Ty it O BRI
S CECR RS IR R SR A SR RO
fap B oA 3:3:2:3:3:2:3:3:2:2, N ) e 4524
MEIE &, 12 f5 8 (mL/g, TR K, BT FEIC3 I, BRI
Lh, JEad, & IFUEW, e di i E (198 % 0 34.58% ) -
(2) 7K BRI « ¥ Ty TR HL A T & M i, #% Bk
IRAEIEPEE, A IR IR, Weda s I O BE 2 FiR Wi,
i AT T0% , S B, BEad , IR DR W Ik
a5 A (A8 RN 16.75% ) o (3) Bk« 3 b Jy JHAR
WAy £ Mg, N 12 A5 95% S BE R HL 3 1k,
B h, g, AW, W B (1R E RN
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26.06% ) .
2.1.2  IRAFRZIBORAS [ 2 Ui 1k fE P He

K /BRI S B AT HL A, K R B
NSO T IR A o PR (BHPEXT AR, 0.011 g/kg)
IKEEIRG i 4 (2.19 g/kg A T4 2 6.34 g/kg) K
Yy n 4 (4.38 g/kg, MY TAE £ 12.68 g/kg) (FEEEY)
G720 (1.65 g/kg, A4 T2 6.34 g/kg) EEHEY) 5 57
20 (3.30 g/kg, A TAE 2 12.68 g/kg) K S FEITHE H
PRI 2H (1.06 g/kg, 5 T 4224 6.34 g/kg) JKIREE)L
PRI E R 4 (2,12 gk, KEY TAE25 1268 g/kg) ,
210 H BERER-F . IR T DR 2H 405 245 70 AR AR I PR
PR ARER TARRSR B ARG 5 25 4R O 2 25 24 571
it 242 BRSSP 2 09 190 552 36 45 SR O AR 432 i R
AR R R T R A /N B AR RIOR] R, b Ry ARG O
FIAH S F R R 15,1710, R85 LUK 51
BCISAH R ZG3 o BRLZH /) B 13 SR BUK , & 25 /1N
SUHE 5 A 253, 9 18 TR FR 4 0.02 mL/g, B R 13K, i%
LI TR . R LRIEEE ALK 12 h, Rk 2 )5
L h, B/ UM o I AR 11, TR A 55 1k #e
[ PR bl AR ZUK IS, 20 s SR 1k, BUR/INR, WLEE
It 2 min A HAZIR O (/) BRI IS4 8 4 i, ] g
SRR K [0 BT, A7 IE AT RS 55 2 /)N BRI 1 3C)
AT AR )OS i 22 R A 585 1 O MK A I 1)) o >R T
SPSS 19.0 AR EARIA TG 007 s THHREBTR DL x £ 5
FR LA HECR HI B R U5 22 (One-way ANOVA) 73
Br ;s P<0.05 F/R 22 A Ge i Lo

S5, GRIBUZE HO AL, KR | R i, KR
T IRy vy 70 i ZH AN 1 7T A5 DR 2/ B Py I ik v £ 9
YR FSE A, 2 min A RO S0 S22 D /D (P<<0.05 B
P<0.01), WL 1. Al L, 5HAM I AR b, POK Sk
I B L ASCRAR R e
F1 IEERERLARE 77 AR BN X Sk BN R IZ Y

FMm(xts,n=10)
Tab 1 Effects of extracts by different extraction tech-
nology of Zhideke granules on ammonia-in-

duced cough in mice(x*+s,n=10)

a5 WRIERRI s 2 min NREICEL IR
i 20784567 15.56%2.60

e ligeil 5056+5.79" 9.00+187"
AR 60.11£725% 5444113
ARG 4 21224367 13.33£2.06
[ 28.78+2.44 1211262
IKEERERTICA A 2656+2.92 13.11£285
KRR R AL 36.11£465° 108941097
[iretlAn il 70.78+3.80" 356% 151

T AR AR, *P<<0.05, " * P<<0.01
Note: vs. model group, *P<<0.05, " *P<<0.01
2.1.3  IEAFRZIBOREA [ 2 U BT R A HL
K Z R BN BUH M I S g0 R AT A,
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TEPE /N B3 RS R A T 1R AL TT A 2H (R A X
0.011 4 g/kg) MK F2 W) BEiRY) KRB TR B RO
R R 2H GRIEE R “2.1.27 30 BE2H 10 H, BERR =BT iy
RN ZEL 25 245 590 0 AR A0 i A T A2 e R S T AR B30 1l B 55
ROR s A AR A 25 25 ) BB R [R] <2127 0, |
TR 2 I VLK 50 e A L 24 . AR /)N B
SEIARTRUK, 25 25 20/ B 15 R E 259, T 8 TR ARy
0.02 mL/g, TR 13K, ELELAZH TR RIRGZRIZEEA
BOK 12 h, RIRGZ5 5 1 h, /NRAB SR A 40
uL, A B ORFEAL B AE R X B8, 20 min f5AbSE , 55 T
He FEAH RO BT AL ARE 1 i, 358 b ik 2
A AT o 3 i B = i ik (26 ) B — of B
CHH ) s, i ik il 5 (% ) = (BERVH -39 )i i B2 —
25 2 20 Y- 24 i ik B ) ABE Y 2 SF- 34 i K B < 1009% o %
“2.1.27 WU e I B B A TS T 0
BER, SRR LA, KSR R B, B
e AR 2L, BRI i B e 7 e 2 R TR Ak FT A
ZHL/IN B B B e K R 4% (2 25 IR (P<<0.05 5 P<<0.01) , 7K
$EW) BEARY) K SREEGTER O RO | ) 2 DL R R
AR A ZH B b KA R R ) D 42.29% | 55.08%
33.49% .51.56% ,39.57% .44.36% .63.31% , TE L3 2,
AL, 5 A T AR B, LK 325 B il S O 47 R 25
AR A
F2 IEBREBALAR G AR R R NRE M
RRESSME (x £5,n=10)
Tab 2 Effects of extracts by different extraction tech-
nology of Zhideke granules on xylene-induced

ear swelling in mice(x+s,n=10)

415 ERFEmg  AHREmg Wik mg  TRlKIDEIR, %
g 1948435 12534190 695+2.12

KA R 13.76+3.29 9.74+195 401£2.28° 4229
KR A R4 15.04£1.89 11.92£0.75 3124194 55.08
RERRITR a4 1636455 11.7342.29 4624289 3349
AR 1479+1.77 11.42+1.34 33TELIE 5156
KRR 16491467 12.29+0.84 420422 3957
KBRS 14054496 10.03+1.67 3874420° 436
FRRRE LT AL 14.6842.77 12.13+0.76 2554238 6331

TF: GREEIZH LA, ©P<<0.05, " " P<<0.01
Note: vs. model group, “P<<0.05, **P<<0.01
2.1.4 AR VA TR Z
B 2.1.27 213" B R SR A R TR, LUK
Po 7R et LA e O S SO Y 25 O e £ L DK 42
BT R B0k
22 IHREZENSEALBMAMRRIZHIE
MRS A PR ZH i A BT, 145 R R0k 1 1] 25 B 4K
BOUNR  Sel S HEARIMZRE CRERT IR ) BEA T E2 3, BT
THE RN LS PR RIS (16, 25 1 s R i S IO A5 4
WO 28 08 2o J5 4 P 5 P A I B BB 19 24 3 55 AR 8 Ik
IR KR DA, BB S B S A 2 b
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FEIOBA T, e B8 INAGE & REREFIEPRIRGTR 2
P CmElRL, T8 s B S 0SS L p- RS BL5 )
RA), RS, i, 2% Bkl a2k AT SR
PRI HEA T S 4 R I 25 B BRI T 2D i, B 5K
T
2.2.1 B HELL

ORI T A 258 4 111 g, 2543, Jm 6 £ 7K (BRI
Jrit A, TR L 35216 10,2030 .40 .50 min, JEiL,
PRI AWK B i, B K A3 K 38 = (2Rl
K W It — 20 T o ) /2 R SR T < 100 % o 255,
LI ) =30 min, 251 19 W K 58 TE B ARk (2
207 % ) , 3275 25 WK AR B SRR AN, i o 25 13
A E] A 30 min, 0L 3,

x3 BN SELMIGMIRIENEERER

Tab 3 Investigation result of immersion time of me-

dicinal material containing volatile oil of

Zhideke granules
Fo5 kA B, min BRI, g Wk, %
1 6 10 55571 15032
2 6 2 663.23 198.75
3 6 30 68099 20675
4 6 40 681.94 207.18
5 6 50 683.14 207.72

2.2.2 kEFEL

BORZF G251 4% 111 g, 3L 345, 205 A 4.5..6
Pt K, 15236 30 min J& , R 2 s i O ORFr (Rl 2 H 3
h PR R AR  F R A R = TR A T TR /24
JE BT x100% o 455, 2SIk &k 55, S
TR B ey, WO PRI N 545, TRIL & 4,

®4 REBHNSERRGMIMKEERER

Tab 4 Investigation result of the amount of water add-

ed of medicinal material containing volatile oil

of Zhideke granules
5 Ik RN, %
l 4 0.34
2 5 0.36
3 6 032

2.2.3 PR FEE

BORIIT AT M 4 111 g, 2230 A B A K,
12900 30 min Ji5 , A kS TR R OB $E HL 0.5, 1,15,
2.2.5.3.4 h, Zr5F52.2.27 0 R 8 2GS HE IO [a] st ]
FIFERIMAT R BB RSP T 3Tk 255, 4RI
B[R] GR 21 3 h B, $4E8 T A5 38 AR TR B d (R L 5 P B R 42
Ut R], #5221 AS 2R TC B S ARk, DR M e BT ] o
3h, RS,
224 BEAE:

Zend BRI R L M RIS M B i L HE
BT 25 R n 5 F5 8K 2 30 min f5 #2283 he BUAIT .
AT M A 111 g, 3L 3y, % Bk e PR I T Z 3R HUOF
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®5 LGB RFEL M MIRER B RER
Tab 5 Investigation result of extraction time of medi-
cinal material containing volatile oil of Zhide-
ke granules

— P
¥ R B Bk Bk PR
0.5 0.22 0.22 0.22 0.22

| 022 0.22 0.22 022

1.5 027 027 027 027

027 027 027 027

25 031 031 031 031
3 0.36 0.36 0.36 0.36
4 0.36 0.36 0.36 0.36

Fi42.2. 2" U R A AT R . R EOR Bk
TEEMET RN RN 0.36% , 5 5. H R4
R—B, XU 0 0 1 1 et & ¥ R T 2
PR ERE 17,

2.3 IEBEFR/KRIZMN

2.3.1 WHEEEZEN ST ENE

SR 1R 30 o T I 5 1 A5 v SRy K 2 4 H
R EEN R,

(1) a3 1% . L) Phenomenex Gemini Cys(250 mmx
4.6 mm, 5 pm) A 35 A, DL EE-0.2 % W R K i T
(5545, VIV) M sh Al , K I 4 Sk 266 nm, ik 0.8
mL/min, #3524 30 °C, #ERER K 10 pl.,

(2) VW 25 < G 8 PR IO BT 355 g B R ) R, 2.8
mg, B T 10 mL & i A B A s 2%, i i vk
J& 4 0.28 mg/mL 1)K B 5 2 ¥ 2 6 B IR TR . ULk A5
W RURL KSR 1 g RSBk, BT BT RS
MUK 15 mL, F) i, A (T2 200 W, 41 % 40
kHz) $2H 30 min, ¥4 , FRHRFRE i, KRR IR
JEE R A] e, RIS AL A

(3) e 2 85 . iz 2015 4F i Hp ) 24 i) (P ) =
BURMEAT I IEE S B, DLRR I I TR (X
ng/mL) AR FR T AR (V) AR , SRAR T 5 N
Y=65.676 2X—29.554 3(+=0.999 6) , %2 B Yk 1} % 2 #;
R o VAR B AR AV LR 2.800~42.00 pg/mL. #E
RIS I RSD 4 0.95% (n=6) ; B @ MR (24 h) (1
RSD 4 2.49% (n=17) ; R M5 45 L B, B 5
W Z (KP4 5 5k 40.91 pg/g, RSD 4 1.85% (n=6) ;-
PIHAE Rl 2 8 99.42% ,RSD 2/ 1.92% (n=6) , X%
B I RS 2 5 E A PE R B Y AT I T A
24 hINFETE RS,

(4)BE AN 5E < RS B AR BUK SR IRE S, 422.3.1(2)”7
TR Jy i 2 I S VW, R “2.3.1 (1) " I T (gt 4%
PRI E o B3O AF S B B 2 WK, AR L TR
i U B 5 R K ) B, O AL
2.3.2 TR i

SRR AR -] DL 4350 B 1 S 11 A5 SR K $E 4

Qo o B L o —
[
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R ) i (LS T S

(1) WA ) £ < R 2 FRIBUST T X6 BE L 48.5 mg, '
T 50 mL I, NV i O A 25, 0T R B
0.97 mg/mL 9 T X} BRI o B A5 0z JUki K 3247
2450.1 g W®FRE , BT HIEHIE S A 10
mL, FRE i, B ()2 200 W, 42K 40 kHz) $EHL 30
min, B, FERRE TR, AR D8 A oo, $2 20, U8
i, BRI A R T

(2) 72 K e o« B“2.3.2 (1) "I % T %) B
VSR, 43 I 5% A R 4N W 0.4 mL, B2 5, HRE 6
min; fITA 10% A5 FREL W 0.4 mL, $£47 , # & 6 min; il
A1 mol/L EEALBNAW 4 mL, FFNZBEEA R 25 mL,
B 15 min, LAARRN IR (B 201 ) Ve 25 11, fd F 48 oh-n]
UL Y66 EE HAE 400~800 nm P K75 Bl N4 . 45581,
T B RIS R 509 nm, BOK AR A i

(3) 5 I 2E 25 5% 4 2015 A (v [ 245 L) (s ) =)
BOR AT ke g%, A5 DLRE DN P o R ok (X
ng/mL) A HEARFR W TRIFR (Y) HNARAR , SRAG T )5 72 K
Y=1.099 1.X+0.002 7(r=0.999 8) , 3 B = T K& Jo Fek e
JE B LR G R 0.019 4~0.077 6 mg/mL., s 25 B 1
) RSD 4 0.39% (n=6) ; 2 & P (24 h) 50 ) RSD Ky
0.28% (n=17) ; T EVEIRIGLE T WK, BB o1 &
52.61 mg/g,RSD K 1.52% (n="6) ; FEI AL [ENSCR Ky
99.54% ,RSD K 1.34% (n=6) , XM Ik iK%
AW R Y R BT TR 24 h N RRUE T
R4t

(4)FE 5L ISE  KE B FRBOUKIRPIRE b, $522.3.2(1)”
T 5 il o At VA U, P 2.3.2(2) T IR AR
SEWOEIE o TR FE S E 3, AR TSR
H TR ) i, B
2.3.3 IS REBURK A T 20 BN 3R 48

AHIFFE T 245 A IR L ] BRI R] PR R B
ESUZRE SE e 2L

(1) 2y BHIZ I st ] < Fe ik 7 FEGIRRER 24 4, 2 814y,
13 192.4 g MR 5 256 1 175, Hesp I 55 A o
SRR A fE 2 R, R TRD A 10 A5 5K 4351
1231 10.20.,30.40.50.60.70 .80 min, JE3T , FRECZY #11
KA I, #22.2. 17 00 i R IROK R DIE £
AN [ A 52 . 25 5T, 42U A ] =50 min
B, 2400 I 7K A D B AR Ak, 18 B 25 64 WK 1 2 3
IR FLRAS LB AWK 285 178.61% , TE LK 6, ME
FEAEbR R, RO 2GR AR DL FE AR, B E 2R IR
YR [E] 2 50 min,

(2) BRI A] < 452 4k )y U BIRRERZG b4 , 345 10y, B3y
192.4 g, fin A 10 ff 127K, ¥2 3 50 min J5 , 53 3 £ HL 30
60.90.,120.,150 min, FEIBCRECE 2 0 1R . KR BOk ik
g5, 22.3.17°2.3.27 W T 7 I YR R R R
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x6 IFEEBHKKIR T ZHMRIEREZRER
Tab 6 Investigation result of immersion time of Zhide-
ke granules in water extraction technology

5 Ik g RIORE,mn  ABKERRE,.  WKE %
1 10 10 375.95 95.40
2 10 20 434.90 126.04
3 10 30 470.05 14431
4 10 40 505.92 162.95
5 10 50 536.04 178.61
6 10 60 539.85 180.59
1 10 70 54332 18239
8 10 80 544.82 183.17

e B 5 i, IR TR O R B AR N R R R (U I TC
MR Z UL, BAEE ) e R = KSR Pk B 5
JE B R T /A M S R B R S i < 100% , AE %
ARG IO ] B 52 o 4524, B 4R U [R] A SE 4, K
Y 5 e R LGN R 4 f AT T . AR I )
IEF 90 min i, YR BT ARG R A 5 o3 s E
T 1228 ng/g.40.25 mg/g, KM B R KN LB RN
8.51% ; 4P BRI (] 5 , YO P 5 e B0 38 A 7 it AN
P AR AT, TS B R B 35 1 A5 I I o s LB, 249
I 1) 24 60,90 min B, 2258 248 bk sl U BT 55
WA G EZERAWE, FEIE T, IEDFERES )™
SEBRH A ERESE IR ] 2 60 min.,
RT IHGEBHIKIR T ZRENE E X RER

Tab 7 Investigation result of extraction time of Zhide-

ke granules in water extraction technology

N i KEBRHEZ A,
P SR min pTR. T BRI E mg/g
1 30 8.00 555 N3
2 60 10.67 739 30.58
3 90 12.28 851 4025
4 120 12.99 9.00 37.29
5 150 1526 8.09 24.06

(3) BEBUR B - $i b )y LU BRRERZ5 04, 35 4 00y, B3y
192.4 g, LA 10 f5 57K , 1290 50 min 5, 40 B4R 1.2,
3 VAW BRRIIA 10 57K 60 min, A IF4RBGR
VR SE 5, $692.3.1742.3.27°2.3.3(2) "I T 7 i 2 7K
BYHP RS EEE RIS RS EEEN
RS, LIS N R BB s . 255, Bl $E I
UBUGASWTREIN , #5 48 b5 & 2 3 ORI B 1 B Tk
B MR BORBGR E 3 U, Y 75 R B R AL B Y
009 49.57 pg/g . 76.09 mg/g, U R i R (0
KA 39.40 % 5 1117 4 HE B ECR 4 YIS, A5 A5 1 7 Bk
HY 5 B R LRSI IR AN K P 8, /D R
FEG AP S bR it 2, BERR RO BN 31K .

2.3.4  IEASIRIS LAk - A3 0 K4 12

TE PR 2 ER A SERN b, DAVR T 55 2 #5 25 0 2l
() Fr i PR AR (R B 5 2 B R AL A R I AR Lk 34
B AR — 8, MR B R A IR R bR ) ,
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Tab 8 Investigation result of extraction times of Zhide-
ke granules in water extraction technology

o " WHSEHE .
75 SEIOREL IR ey bels ) B, mg/g
1 1 971 176 .78
2 2 40.01 31.80 55.84
3 3 49.57 39.40 76.09
4 4

5128 40.77 82.78

IRk (4) SR E] (B) FEBURE(C) WE AR,
AT Lo(3DIEACIASE . A B 7E 2544 ¥R 1 50 min Ji5 i
1o 145 R BURK 48 T2 200 A8 100 1) IR 38 5 /K8 DL 3%
9, Hiuk i i i 5 25 5 W32 10, Hoy 2 i S L 11,
x9 LHBEFHKRIZETREMNERSKTE
Tab 9 Factors and levels of orthogonal test for water
extraction technology of Zhideke granules

S Afokfir) £ BORIRE ) min CUERED K
I § 30 |
2 10 60 2
3 1 90 3

®10 IHEEFHKRIZERKEIZITSER
Tab 10 Orthogonal experiment design and results of

water extraction technology of Zhideke gra-

nules
5 A Ban ck oy VOVERR BHEER,
M, Lg/g mg/g
1 | 1 | | 1321 03
2 1 2 2 2 28.90 59.08
3 1 3 3 3 37.34 76.40
4 2 | 2 3 3834 67.16
5 2 2 3 1 5344 85.40
60 2 3 1 2 8.52 40.56
7 3 1 3 2 68.65 83.55
8 3 2 1 3 3021 475
9 3 3 2 1 53.06 76.72

RESREE HEL 145 12020 51% 1971
HiE2 10030 11255 12030 106,07
HE3 15192 9892 15943 105.89
e 4 2028 10749 13.82
BHEW BED 16771 18294 11754 19435
B2 19302 18923 20296 18319
HE3 20500 19368 24535 18831
fE 331 107 12181 11.16

1 10,38 11 n] 50, 2P il 22 I K/ MR £ R
X VR T 5 R 2K AL B 5 S I R/ MR O < R
BRUE > ik s 2 > $ Bt ], e R IR B0t AR g
38 I AT Gt 2R B L (P<<0.05) , 11 il 7K A%
AR B [ ) 52 0 ) TE B3 2% 7 (P> 0.05) 5 LWy
Mr T, LAK Y 85 B ¥ 28 5w M PR RS bR 1 e AR 25 A0
AB.Cy, DLBLHE TR A VE M 48 AR B S A AR
A:B:Cso FHTHEHU I R AL TS , 275 % IR IR 4
S PR BR B A RE et K 3R T2 AGBLC, BRIV 12
7K, V29 50 min J5$RE 3 U0, BRI he

HEEZG 202145 32 B T

F11 IEEEBAKRIZEZKEHATESTER
Tab 11 Results of variance analysis of orthogonal test
for water extraction technology of Zhideke

granules

fEhE NERE O BEEARN AME b2yi] F P

JHBREEE 4 979 2 4640 N1 >005
B 715 2 388 18 >005
C 1973.1 2 986.6 70 <005
D(R%) 419 2 210 >0.05

B 4 2421 2 1211 16 >005
B 194 2 97 09 >005
c 28054 2 14127 1358 <005
D(R%) 208 2 104 >0.05

2.3.5  IUFIAES

Fe A 7 L B RR I A, 3R 3 00, B0 962 g; etk
“2.27 TR 5 VAR BURIIT AT RN, R 2 A R
A SHRAMIRS , #5 F R K T AT, I
JE A5 2.3.172.3.27 T 5 A 2 BB v v BT S R
MBI SR 450, 3 IRIRIE IR 6 Fr 54 Uy
Y R W ) S i 4 o T7.84..77.41.74.16 pg/g,
Y8 58 76.47 ng/g(RSD=2.15% ,n=3) ; L B il At
43 B R 93.07,92.23 . 92.06 mg/g, -1 & H K 92.45
mg/g(RSD=0.48% ,n=3) . XFE/RixibKeE 2R
ENTE
3 it
3.1 IEEEEN R RR R E L

5 R I FH 0 A 27 O 48 55 WA N T 4
TEAPIF 2%, Hoh S8 A 32 SR WA R Y 5K
5 sy (i B /NERD B T R R B PR 2528 I i
A i (A SR 15 e L 5 T A
25 RIS (AN ) 4 A SUE B 0 RLE 7 12 R
SEHEZEARANEEE D FR LW, HA VR
W JE— AT AR AN S BRI TR A AT RS
WK S S, 5 M S 235 R0, TR L AR B RO i, A
FEHEPR TR 55 A ZK IR R W, I fay £
HEI SRS AR

AR 5 38 3o A AR 2RV AN BRSO fik
ST AVE SRR, T IR ECR ML 5 IR R H 0L 2k
KA, HAEAER S iR o T s AR
U MRS A B A OE , B 2 N AR BCR P R
R SACAYIITHEE™ . AR, H R 5 R
R R AT 248 B 1 58 AR A T AR R R, B8 o
YK CEANE B RN SE A MR 15 R HE A
PEB AR SCRE K M, DA T M SRR
3.2 IHEEEH T EM U RIFMIERAIERE

WAL Tr AT, 7 TROR BRI R AR R R 2
FEH A A BORE ARy . ETURS T,
S B BRI B B 43 LD A3 B -3-O- R IR B =
R IO 1) € 1% 2% 1 CRP PR X6 B ), O AR 1%
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B3 AE Ry 1B AR R R SR (8 48 At R A3 5 T T o — 48

B o Uk B 5 e 2R AR R A [R] S5 T AS A2 [ X

HEAY T, DRt e A SRy 1B A5 R R0k 511 () i P Al

A3, EE ST T R Y R RO A vkt eAh,

ZE 5 LA B A S SCHR A B, i e s AT R

LA R MO AT RS A0 R R AR S

TEBUAR FHML BUR B 8855 7 TH A — 2 i 25 BG

PR, B A 5T e B R B R AR N ) — B AR e R,

FREEST T LLPS T oM X BE 22 RS R - A R 0 - = AL

B RS- AT UL R

3.3 IFBEFRRN T ZNHmEMIH

Sy ik LA A2 B S FE bR BT S BN P A TR A

Jr R ARG 1 SRk 2GR A SE BRI 5 T e 1 12+l 741

BI5GB IUA K R 70 e A B B B 245500

T CBREFEHCHUKSE LIS S LY, B ok $e ik 1k

FR0Z Ty HR R ST A A 1) 3 B R R AT, S 25

W 28 B AR LAL T I A R TR BRI K

ZRARRIRT : MR AOIMAS 2R F8 b5 , B 5B E] ok

PRI A) A 3R R Lk A A PR T2,

B 5 A5 57K, 329 30 min J5 #2803 he e, ARWFFE LA

UM 55 g 1 3R B 5 1 AR, FE PR R R AR 3

fith b, am s E SR ALK 3 T2 e Hodme Ak

T2 125 57K, 123 50 min J5H2HC3 K, BRIk

1 hy 3R IE B A3 SR Uy ik SR R BB

R R 76.47 ng/g .92.45 mg/g(RSD<<2.2% ,n=3).,

25 BT AW LA i AT e R K SR T2

FE AIAT, v Azl R e SR k3RS

S 3k

[1] 2EHr, ZEmim, 7 % L A o AT B G Ak

ARSI R R[] )7 G Hp s 2 K2k 2441, 2013, 16

(1):35-36.

WAL, B A, B IE R, S 1R A5 0 U R A v Y B

FE[9]. 7 EE 25 54402, 2018, 15(30) : 106-110.

[3] FAEAZ, B0, #O60m , & JE TRy 8o 1k
T R UKL ) BT R 38 88056 28 (] 0 B 52 6 U7 R 2 2 A
2020,26(22):156-163.

[4] WLiMg, WRlrT R3S, . IR A Z R A T MBI Al 26 %
A S I 75 S S TR RS F s PRI 52 [, 6 22 [
[E24,2020,31(5):1150-1151.

[5] F4kfe i fH, 25t n] m 2 e Rt it s it (0] 20 5
A, 2018,38(1) :59-62.

[6] TLrmi, sleménd, A, R A b T4k e 1
MR AT T 2 [0]. U R 24, 2012, 25(2) : 23-24.

[7] VERTF, R, 220, % rp 25 5 THRICY) s K BRI E
A Mg 2 B 5 A AT AR B FE[J]. h A v s 242
T1,2019,37(9):2128-2132.,2313.

[81 TMSBE A RALIE T M58 DLz Be a4l (H AR

- 838 - China Pharmacy 2021 Vol. 32 No. 7

[9]

(10]

(1]

[12]

[13]

[14]

(1]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

(24]

[29]

[26]

[27]

[28]

[29]

REFRR) ,2018(3) :92-94 .97,
AL I A 2R A S LT A AT MRS [D] A
W IR, 2015.
AR, AR, TS, RS SR b B B
TR ER I T 25 (0] 0 B R R R R PR 24, 2019, 28(21) : 39-
41.
E AL IZ 2 e N RALFINE 25 8 —FF[S]. 2015 4%
Ji.AG S - A B 2R A, 2015: 97 ,109-110., 204-
205.232-233.,277.,280-281.285,301-302 ,377-378.
T AL P AN IR PR R IR T R R Y T ZF5E[J].
B Alr B2, 2019,65(8) 1 1-3.
TR , 5KIR R G, S P 2GR R A A2 U RN 2 3G
PERFFE R [J]. W B 24 4% , 2018, 17(5) : 13,66-72.
XUEE, FVURE , B A5, (ran BB 5 5 JF & 1 R i
B[Pk 22442, 2015,30(6) - 768-770.
5 BRBEL ABLT R & BRI R (1. AR T,
2020,47(12):135-136.
BEIR T KIEZM A AR e 2 BTGP ST 0 R [0].40 T
FEE 2R 243, 2014, 16(8) : 244-246.
i, FAe Bk A LR Ak 2 B3 R0 2 BRI T A
FEUEREI]. A BE 25 54,2019, 25(21) : 60-66.
TAF I, Bz S T 2 R IR A 5 R (0] Ll R pll B
#%,2019,49(3):107-110,114.
B, RET, ARIY, S5 AT b SR f BIF 5T 2 R [0]. N T
BlH,2012(1) .24 .40.
AL, XK, R, 5 T A2E oy S 25384 FHF
SR MR EZS,2017,37(8) :817-819.
VRV, XIIOTR. B2 S P 253G 1k SR TR
SR E[J]. P e E B R 2, 2020, 30(6) : 593-595.
JTPRILR [ A DR A 24 i B IRy P IR IX
M2 TR 55 2 B [S). /T« T U RSB AR W A,
2011:162-163.
EZ, AT, FAObR, 4538 W B B kiR R X
B A ARSI P 25253 51l 1K, 2013, 29(6) : 144-
147.
X w2063, A B R AR L ST R T
SRR [T]. HP R 25 940, 2017, 23(4) : 59-62.
Rt B T, ZCHR T XU LE 2% TR 112 S L Ak 98 A S
THFE I A E B H 24,2015, 17(5) : 448-452.
E R A M7 Ty os hAe N RSFNE 245 . PUEB[S]. 2015 4
R AL ST : A PR 2R H At , 2015 374-377.
KPS 5 e N S AR vk S PR (0] R e 2 EL
#,2011,1(2):35-42.
BHE, 2 RUA . T REUN R 2k R AT
TRy g7 [ 390 e v R 24 K224, 2016, 36 (5) : 32-35.
WX 55 , e R AT SRR L [T]. sh AR R 224 1]
2008,26(3):516-517.

(ks F 11:2020-09-04  f&[ul H 1. 2021-01-19)

(4t kTl )

HEEZG 202145 32 55 T



