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Comparative study on composition of dispensing granule decoction, standard
decoction, and traditional decoction of Phellodendri Chinensis Cortex prescription

LI Xue-lin"%3%35 WANG Ke-han', KANG Huan', SHI Jun-han®*%3 WANG Qing-xiao®, GUI Xin-jing> >3,
ZHANG Lu* > %3, ZHANG Yao', WANG Yan-li', FENG Wen-hao!, ZHANG Pu!, YAO Jing >* %3 LIU
Rui-xin"» %343

1. Henan University of Chinese Medicine, Zhengzhou 450008, China

2. Department of Pharmacy, The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, China

WS HE: 2019-08-26

EeWB: EXARRFESH EWH (81773892): W RA Btk AR FEEH FIH (162300410187): Vil 944 i 5 24 4% B A RHIFI H
(16A360021); 1 f 4 o BE 25 B 22 0T 70 & WO (20162Y2055 )5 i j 44 P B2 45 2R B 5 b B IR PR BT 70 3% Hb Rl F & 200
(2018IDZX039); T PEEZHRAR A BRI H 5B (20192YBI07)

TEE®N: 2%k (1960—), 5, #d%, WA, FELAH, FENHE R L.
Tel: (0371)66245142 E-mail: xuelinli450000@163.com

«BEIEE: XEGHT (1980—), B, W4, WA S, EIEAE200, I 25007 IR R BARAL B ¢ o
Tel: (0371)66233562 E-mail: liuruixin7@163.com
e (1975—), 2, B, EIFAEZIW, T 20T R AT R AT T . Tel: (0371)66233639  E-mail: enjing2004@126.com



*92- ¢ $ % Chinese Traditional and Herbal Drugs 3£ 51% 2 13§ 202051 A

3. The Level Three Laboratory of Chinese Traditional Medical Preparation of State Administration of TCM, Zhengzhou 450000, China

4. Henan Province Engineering Research Center of Clinical Application Modernization of Traditional Chinese Medicine Pieces,
Zhengzhou 450000, China

5. Co-construction Collaborative Innovation Center for Chinese Medicine and Respiratory Diseases by Henan & Education
Ministry of P. R. China, Henan University of Chinese Medicine, Zhengzhou 450000, China

6. Henan Institute for Food and Drug Inspection, Zhengzhou 450000, China

Abstract: Objective Comparing the differences between dispensing granule decoction (DGD), standard decoction (SD) and
traditional decoction (TD) of Phellodendri Chinensis Cortex (PCC) prescription to evaluate the quality of commercially available
dispensing granule (DG), and establish the relevant standards for SD, TD and evaluative methods for DG. Methods Fingerprint
was established by HPLC. A comprehensive comparative study was conducted on 35 samples of DGD (three batches from each of
the five A—E manufacturers), SD (10 batches) and TD (10 batches) in seven categories from five aspects of chemical composition
type, representative index component content, fingerprint similarity, total peak area sum and principal component analysis (PCA);
Clinically recommended equivalent corrections were performed for DGD. Results (O Twenty-one common peaks in SD and TD
were preserved in the DGD fingerprint. @ The content of magnoflorine in manufacturer A of DGD was 34.3% lower than that of
SD (P < 0.05); The content of magnoflorine in manufacturer C was 35.6% lower than SD (P < 0.01), and 37.0% lower than TD (P <
0.05); The content of phellodendrine hydrochloride in D manufacturer was 22.0% lower than SD (P < 0.05), and 27.5% lower than
TD (P < 0.05), The content of berberine hydrochloride in D manufacturer was 20.8% lower than SD (P < 0.05), and 23.8% lower
than TD (P < 0.05). There were no significant differences between the other manufacturers’ components. 3 The average similarity
of each DGD and SD was greater than 0.992 6, and the average similarity of each DGD and TD was greater than 0.991 2, with high
component similarity. @ Using the normalization method, the total peak area of the 21 common peaks of SD was 1 unit, and the
ratios of the seven types of samples were 0.90, 1.03, 0.69, 0.77, 0.73, 1.00, and 1.06. & PCA showed that the distance between the
B manufacturer and SD and TD was close, and the difference was small. Using the 21 common peak information of SD as the
standard, the peak area plus method was used to correct the clinical recommended equivalent of DG. It was recommended that
manufacturers A, C, D, and E could be reduced from 1 g equivalent to 12 g of the original decoction pieces to 10.7, 8.3, 9.2, and 8.8
g, respectively. B manufacturer was not needed to be corrected, and still 1 g was equivalent to 10 g of the original decoction pieces.
Conclusion There are differences in the content of components between DGD, SD, and TD in the real world. There is no
significant difference in the proportion of components and components. These overall basically consistent differences can be adjusted
by correcting the clinical recommended equivalent, thus promoting clinical rational drug use.

Key words: Phellodendri Chinensis Cortex; dispensing granule; standard decoction; traditional decoction; fingerprint; correction

analysis; quality evaluation; HPLC; principal component analysis; phellodendrine chloride; magnoflorine; berberine hydrochloride
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AN EFEREBEREED R KN
Phellodendron chinense Schneid. FITEEM K, >IFR
NIRRT, FENRIR BN . ARSEIR RS A
WHICEAR, MDA, B Fede,. A
RAMEIRARRL T O B TRSUEIE AL . A Wl i
BB, ERsr 0 (PCA) %f DGD. SD. TD
TR FINET LR R, X
DGD | ZKFr s IR IRHERE 2 (4. IR
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TG e B0 #ATI EH 45 HARK & HAR IE
A, SR AT T URL ) A LS AR AL B
PR 7T
1 {UEEMR
1.1 Y&

C21-QH2130 HLREN, HUELIZE 2100 W, £
S JZT-A ZAMHAM:, AQESIMSHI AR A Hl;
AEEANER, SRR 24 em, 1 DMHFSAL, LA
0.5 cm; CP225D + vz —H¥R¥, fEE
Sartorius A ) ; Agilent1260 = AH (A, &I
Agilent A @ ; Agilent G4212-60008 %5 4h 46 2%
ChemstationA.01.04 €23 5 b B R 48; TDL-5-A
BOHL, BB .

1.2 k5

A, R AR A IR AR I,
T Merck 7] 8RR, KT KL AR
BIRAF] ALK, FEE. . BRHAE
Pl
1.3 X%

BRI o I B T AN 3 KRR, &0
B R 24 K5 5 — P R R Bt R R B AT 24 i 4 e )
NEFR BB EY T W Phellodendron chinense
Schneid. TR0 R ARG, 3510 #E, P2Hh
PNt AEredll: 2@ R g ARAR (5
O I EZARAR (2 #O. =M E
2R B ERAF G D, #5518 17010123
1801313, 1711023 1805253, 1807103+ 1807300172
1806100442, 170301, 180601, 180702. ZhERZEHA
Bl (k5 ZO8ASL33360). #hWa/NEEmN (kS
Y18N8S48598) AZ=AeHH (45 R21IMIF61834) 1
KIET EWIEH AR AR AR, FESH=
98%. AR WAL 154, A GRkgEt 10 12,
#L5 1709680 18036104 18066104, Z4i'5 DGD1~
DGD3). B | G4tk 1:10, #tS 17000591.

16016881, 17007311, %i'5 DGD4~DGD6). C |~
(R 1212, #t5 17060058 1709001S +

17120028, %i'5 DGD7~DGD9). D |~ (Jk45tL 1 :
12, #it*5 7081803.7091563.7110603, 4’5 DGD10~
DGDI12). E |~ Gk4gtk 1:12, fit's 1803043,

1705046, 1712009, %i*5 DGD13~DGD15),

2 FESHER

2.1 HmAHEE

2.1.1 DGD il KM A | A7 Bk
DGDI1~DGD3 % 1.667 g, B ft 5 ¥k DGD4~
DGD6 % 2.000 g, C ) 7%k DGD7~DGD9 %
1.667 g, D J EJ5 ki DGD10~DGDI12 % 1.667 g,
E | fic /7 Hiki DGD13~DGDI15 % 1.667 g (¥4
FNER RGBT 21 20 @), I#UK(80~100 C)
60 mL e A fHEAT A A A, 0%, K EZS 2 100
mL, £

2.1.2  SD Hyfil#& 7200 SR HEE A KR AN
XA N R A HL B 26 N E4T 10 4t SD i 4 o X
B 200 g, —HIBN/K 682 mL, 278 30 min,

K (2 100 W) &3 J5 % 9 S0k (300 WO R 30 min,
JeIE, EMRAA R ZHNIK 507 mL, Bk
NICKBE 20 min, HUEA (200 HD 38, AIF
JEW, A, 3000 t/min B0 15 min, HEE RN
KEZZ 1 000 mL, BIfF. [FiEHI4& 10 4, 709
it~ SD1~SD10.

2.1.3 TD @il w3 MBS A 3T 10
fit TD Hyfil#%, b 2 A% 3 ik, 1 A% 4
b F WAL B L2457 AT i & AR, 22,127
TR B, EAZE 1000mL. #k TD HIH4%
TESH BB ENE 1.

22 MEREARNEE

Oy AIRRE AR AR /NBERR . ERER BEANER . A EAEHH
Xof Pt o B TR Ak R AT BRI AR 0.092 /L. K
A6 0.117 /L EhIR/INEERR 0.103 g/L TR & 0] i
TIPS/ 8
2.3 i @EERAE &

B “2.1.17%2.1.27 5 “2.1.37 TN #4515 B RE
IRVETR, RS 5 mL, W ET 25 mL 2
MR ERETOFERRZIE, WA, JE, JER
ik 0.45 pum MRRFLIERESEL, RI1S. #71d A DGD1~
DGD15. SD1~SD10. TDI~TDI10.

24 BEEHG
Agilent 5 HC-Cys 434 (250 mm X 4.6 mm,
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Table 1 Technological parameters and liquid yield results of TD of PCC prepared by three experimenters

S L, REAEY ) HIAASE ROy Ry —Hl/ RIR &I
N A g L (942 cm) min /K &/mL A B8] /min W /mL
A TD3 200 A 24 30 600/700 28/25 775

TD4 200 A 24 30 1 000/500 20/20 770
TD5 200 HaL T 22 30 600/500 25/15 595
B  TDS8 200 A 24 30 1 200/800 25/20 985
TD9 200 A 24 30 1 000/800 25/20 970
TD10 200 A 24 30 1 000/800 30/20 1055
C TD1 200 HaL T 24 30 800/650 30/20 800
TD2 200 HaL T 24 30 900/600 30/20 935
TD6 200 HaL T 24 30 700/500 25/15 550
TD7 200 HaL T 24 30 600/750 25/15 720

TD10 A FFZ5WE N 1055 mL, & 4iKk46. A EAE 1000 mL

“The combined volume of TD10 is 1 055 mL, it should be appropriately concentrated, cooled, and fixed to 1 000 mL

5 um); VEIAA ZHE-0. 2% B /K T, o6 FEE VAl i -
0~25 min, 10%~12%ZME; 25~35 min, 12%~
17% 2. 35~45 min, 17%~21%ZE; 45~55
min, 21%~33%2ZE: 55~65 min, 33%~40%Z
f&: 65~70 min, 40%~10%ZfE;: M E 1
mL/min; i 25 C; MK 230 nm; #FEE 10
uL; FEESAR %L =4 000.

2.5 FHEFWIE

251 ZMESTEEHEE KRR R =R
ERTR/INBERS 43 HIFC 1 B 2004 100+ 1 037 pg/mL (¥
ot B S TR AT R R o e SRR AR 3 ) 3t
FE 24 4. 5. 6+ 8. 10 uL; ARZEAETH > HIHEFE 24 44
5. 6. 8. 10 pL; FRER/NEE; MR 2. 64 8.

10, 12, 14 pL. PAETARFAME R ER (V), i
FEEOAREARER (XD, HHATERMERIE. 25 R R A
o HE VA VR B 7 FE 8 Y=1 901.3 X—15.496,

r=1.000 0, ZMETEEIN 0.40~2.00 ng; A ZIEHNT
TR A FE N Y=4 607.6 X—20.033, r=
0.9999, ZXMEVEHA 0.20~1.00 ng; FhER/NEER LT
TR SATR I AT FE N Y=2 246.6 X+335.66, r=
0.999 8, ZMEVLEA 2.07~14.52 ng.

252 FEEERLE  RE R TDS U MIEH, 1%
“2.47 TUT IS KFESHRE 6 e, idRaig
o & % 3 B RRAE I 1R FE 6T £ B N 8] 8 B S
254k, RSD 7E 0.02%~0.45%; XTI A RSD 7F
0.22%~3.75%; EHhEREHINR. A=A0m. EhER /N EE
T PR IR ) RSD {E 358 0.33%- 0.32%-

0.03%, WEH A1) RSD 43514 0.33%+0.16%-0.23%,
SRR 5 R R 4T

253 FoEtEide RS EH TDS Sl s, 7
ST 0. 4. 6. 8. 12, 24 h#% “2.4”7 TNkt
HERE, G5 0% T B KRR U PR AE G OR B I 1) G B
481k, RSD HAE 0.02%~0.78%; AHXJ U4 AX RSD
£ 0.05%~1.11%; FHEREAMm. AR =100, EhER /)
BB AR B BT A ) RSD fH 23 78 0.57%- 0.44%.

0.02%, U RSD {5378 0.64%. 0.50%-

0.06%, 45 RE ALK MIEAE 24 h NEE .

254 HEEMRE  HUR—# TDS, #% “2.37 iR
TriEA% 6 A A, 4% “2.47 TNtk 241
BEFEIIGE , 45 R & 32 BEILA R U R A G OR B B ]
T EAK, RSD 7£ 0.02%~0.68%, AHXJ X
RSD 7E 0.44%~4.55%; ERFREEAGR. A ZAEH

ERR/INBERR AR B I [R] (7) RSD 435124 0.59% 0.43%.
0.03%; V&AL RSD 73715 0.99%- 0.43%- 0.51%,
SR RZITEEE M RIT.

2.5.5 AEREIERRLE SR EECC A A B AR
6 1, B 2.5 mL, F3 AR I SRRR FAAEH 740
pg/mL. ARZEJEHH 200 pg/mL. HER/NEERK 417.6
pg/mL X I8 SR AR 1 mL, i EE E 5 2 25 mL,
Pl “2.37 TUR 5 iEH &I, % “2.47 T
NS AFRAT I E, FEUR SRR o ER R TEAT R
AR 22 TEH S TR TR /N B B 1Y) T 251 0 A [ Wiz 2243 3l Ry
104.16%- 100.69%- 101.80%, RSD %354 3.43%.
1.73%- 1.56%.
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2.6 ELENEHESMEBIENFHE

2.6.1 A DGD AniEREE 4% “2.37 TR
J7iE145 A DGD i At 15 4, % “2.4”
TR s F e, s tnti, M HPLC FR4C
BIE . bron A0 DGD i 22 Mg, 4550
K 1.

2.6.2 FALEAAYOT SD FRAEEIE  fRHR 4237 T
TAHFERISEAR SD A R E L 10 #HE, 4%
“2.47 TN G AAFIE, % HPLC FRa0&E.
ZERFRR BN SD A 21 Mg ik, R

5 7 89 10

12> 1415 16 1718 208 22

K 2.

2.6.3 FLHEAAUT TD AndERIE %I €237 T
T U7 &S TD SR vl as 10 ik, % “2.4”7
TR ik 26 e, e, M8 HPLC $R4L
K. fronih 21 MEAE (5 SD HHIE—FD,
SR 3.

2.7 EYELIERIELE

2.7.1  @iEIEKAJE  SD A TD [ 21 AN LA i)
7t DGD RS EE R/ R OREE,  AH [FUEAL I 1 i
TR — 5. B SRS EIEE (B 4) g,

DGDI15
! DGD14
DGDI13
l DGDI12
i DGDI11
I DGDI0
DGD9
i DGDS8
) DGD7

ki DGD6
I DGD5
I DGD4

1 DGD3
DGD2
AN TN TN DGD!

10.15 20.29 30.44 40.58 50.73 60.88 71.02

t/min

1 15 #it343 DGD B9 HPLC 4%
Fig. 1 HPLC fingerprint of 15 batches of PCC DGD

0 3 s e

17189 2

A X ' SD2
e A f\l A\ ,fKA A I . L ‘ SDI
10.15 2029 30.44 40.58 50.73 6088 71,02

t/min

2 10 $itE4H SD #9 HPLC 354 &%
Fig. 2 HPLC fingerprint of 10 batches of PCC SD
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4 6 8 |
! 14 18 "
2 3 5 71k 9 10 111213 15 16 1719 20/} TD10
" TD9
| i TD8
| ™7
I TD6

_A_J\_JL/L_FLFAJ\\__J

| TD5
I\ TD4

TD3
TD2
A S\ A AU ‘ . ‘ DI
10.15 20.29 30.44 40.58 50.73 60.88 71.02
t/min
3 10 #tE4H TD A HPLC f54EiE
Fig. 3 HPLC fingerprint of 10 batches of PCC TD
{2 %2 BEHDGD. SD. TD FHEEUENLER (Xt 5)
4 6 l Table 2 Comparison results of similarity between PCC
— e DGD,SD and TD (x £ 5)
0 10 20 30 40 50 60
t/min . #H 1&’%
FE n
A-FHRTAOTL  6-AZEAETE  21-Eh R /NBERH SD (n=10) TD (n=10)
4-phellodendrine chloride ~ 6-magnoflorine 21-berberine hydrochloride DGD-A 3 0.995 2+0.000 9 0.994 0+0.001 0
E4 EE&3EMA HPLC E DGD-B 3 0.997 04-0.000 6 0.996 240.000 8
Fig. 4 HPLC of mixed reference DGD-C 3 0.994 44-0.002 9 0.993 34-0.003 2
DGD-D 3 0.996 94-0.000 1 0.996 14-0.000 1
N L5 e R TS £ SN S8 EYA =
A 4 SNSRI, 6 SHNARZ=AER, 21 DGD-E 3 09942400007  0.9932+0.000 7

SN ER TR /INBET
2.7.2  fROUEE AU ELEE SRR SC R B0,
FT Matlab 3t (2016 b iiiA), 7ERELEH SD.

TD # ERAE WS - i s (B 1 Mg DPGD,SDand TD (X +5)

#z3 HEIADGD. SD. TD H£BIEEMFAMELLER (X 5)

Table 3 Comparison results of common peak area of PCC

FITZEL R P ) (R L, B DGD 23515 SD. e n FA U T A EE A

TD “FHJuERIMPIE . SR LE 2. dRER, &% DGD-A 3 1.06+0.21%

DGD 5 SD “F#) AL E S KT 0.992 6, 5 TD DGD-B 3 1.0040.20

S B REAR A S KT 0.991 2, BRAKARALE R DGD-C 3 0.90£0.03"#

A, #iRLE, B) . DJ 5 SD. TD HIAHLEE & DGD-D 3 1.03£0.117%

. WEET AT (P<0.05) RMEJ (P<0.01). DGD-E 3 0.69+0.12"

273 JHWE BT L LA 10 #t SD i SD 10 0.7740.00

FAT ST B TR e 1, R — g 210 O0PZ006
SRR RS R BT R, x5 72 S o o

(A~E ] DGD. SD. TD) 3t 35 MMEEM LA g

RUETHANFAT X . IH— 1R E W3R 3. S5 R B,
¥k B) 5 SD. TD [t Ag W g AR 70 &5 35 22 5 4h
(P>0.05), Hp#& K5 TD. 85 SD HA &
EERINEEER.

2.8 RFMIERR T S BRI
KSR — RIETHE SRR BT AR 22T

IR/ SR, HTREAREAS, AU

WATHR AT FORRIER AR E T EIE T TT



)

Chinese Traditional and Herbal Drugs 35 513 %5 13§ 202041 A

e Q7.

72, MiE 5T %R 1TE DGD. SD. TD H
3 HMERET. TR ERR & RARX LSS R
*4. 518", DGD 1 AT A=TEH S =L SD
ik 34.3% (P<<0.05); C ] AKRZE{EH&EL SD

%4 DGD. SD. TD HIgirlEmM N SEMMLE (X 5)

Table 4 Relative ratio of index component content in DGD,
SDand TD (x %)

FERRE o> AR X HeE

Fer m

RN OKRZETERL ERER/NEERR
DGD-A 3 0.86+0.08 0.66+0.19" 0.99+0.04
DGD-B 3 097+£0.11 0.90+£0.17 1.08+0.13
DGD-C 3 0.81£0.20 0.64+0.03"* 0.76£0.16
DGD-D 3 0.77£0.01"% 0.85£0.02 0.79+0.00"
DGD-E 3 0.84%£0.16 0.81£0.07 0.75£0.22
SD 10 1.00%£0.20 1.00£0.25 1.00£0.26
TD 10 1.08%+0.20 1.02£0.37 1.04£0.25

5 SD th#: "P<<0.05 *P<0.01; 5 TD Wt#: *P<<0.05
"P<0.05 "P<0.01vsSD;*P<0.05vs TD

5 t

PC2 (20.917 2%)

35.6% (P<<0.01), bt TD ik 37.0% (P<<0.05); D
]SRRI A &L SD ik 22.0% (P<<0.05), Lt
TD 1k 27.5% (P<<0.05); D #hER/NEERS & &t
SD 1 20.8% (P<<0.05), Lt TD ik 23.8% (P<<0.05);
HAh) %5 SD. TD ¥ LR EMZER (P>0.05).
SRR, BB M E) 4, HAR& FKEL 7R
(R —Fh a2 P br o #5528 T SD 84 TD.
29 PCA

PCA 52X 278 s B4 A7 Givt A 3 () — Fh
IR T8, AR ] REOR B A H i 2k
Ttk Lo v 44 2 1) P PR R A e it BIEG 4 114) 32 Bl 43 25 1
(RIS RR B S B R AT LN 2R A T
PRI A] e 2 M S B SR AR AR S B, A 35 Ak
(1) 21 AN LA WU AR (1) 32 53 0 B DTk 2R 2 B A
TTHRZE AT DL, & E Motk Z: PCl A
38.66%, PC2 N 20.92%, HAMTTHERZH/N. B
TUHRZERT , 1 2 MRHIEAE I R TR ZE R 59.58%,
P A 41 oA B L 5.

PC1 (38.660 7%)

1~3-DGD-A (A) 4~6-DGD-B (B) 7~9-DGD-C (C) 10~12-DGD-D (D) 13~15-DGD-E (E) 16~25-SD 26~35-TD

&5 35 Mtk 21 PHAIER PCA LEE

Fig. 5 Comparison of PCA of 21 common peaks in 35 test specimens

478, SD M TD AHAZX; B £ SD
FTD ik T, WIS SD. TD )i & — 2k
Blf. DJ AE TD X2 W, EAT0%; 3t
FEABONES, UIHEORL, T2 E A LT«
A. C. EJ BJ7 Bk SD. TD 7E 4 7= [A] Hh #E 25
WK, F£W5 SD. TD ZRMAE K.

2.10 RIESTHRT
L SD {5 2 ubRifE, KAJEHBUINAT, U

SRR IETE S A KT BRI R M &
MRS IE R CHERUNEAIED.
2.10.1  UEMAINANYE TR DD AN A R T A 3
AUETAMA, AT UEER L, ER—EE
HH (0 T U U TR R R 22 K IR o A
KA A, BEHERGMESH 21
MNEFE (SRR RS TR FHFEE)
18, UL SD [ FIME MbrdE, R'e 5% K DGD F
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- 98 - ¢Ed
PE R AL, CLEATRIE R B . KOE R8T
HERNE S5,

K RINANE, DL 3 NMebrss (BRER
AT ARZEAERH . ERER/NEERD TR IE REAITT
o BT RIS 2 & L RN R, RIER
BotHEERIE 6.

=5 DGD 721 NMEHIERIERY (EEIRMAE)

Table 5 Twenty-one common peak correction coefficients in
PCC DGD (peak area summation method)

&7 DGD 21 MHBERIERY (THEEEH
Table 7 Twenty-one common peak correction coefficients in
PCC DGD (average multiple method)

el SRR SR RIERS AR SE

DGD-A 1:12 1.56 1:7.7
DGD-B 1:10 1.32 1:7.6
DGD-C 1:12 2.25 1:53
DGD-D 1:12 1.82 1:6.6
DGD-E 1:12 1.79 1:6.7

il ] FbRn SR RIERS ALRIHESE

DGD-A 1:12 1.12 1:10.7
DGD-B 1:10 0.97 1:103
DGD-C 1:12 1.45 17 83
DGD-D 1:12 1.30 1792
DGD-E 1:12 1.37 17 88

#*8 DGD H1 3 MERMARIERY (FHAEEE
Table 8
components in PCC DGD (average multiple method)

Correction coefficient of three indicator

% 6 DGD 1 3 MEFRRARIERE (EMERIMFNE)
Table 6

components in PCC DGD (peak area summation method)

Correction coefficient of three indicator

Bl FAR R SR RIERS ALBIHEME

DGD-A 1:12 1.25 1:9.6
DGD-B 1:10 1.04 1:9.7
DGD-C 1:12 1.39 1:8.7
DGD-D 1:12 1.24 1:9.7
DGD-E 1:12 1.28 1:94

el T bRt SR RIERS AR E

DGD-A 1112 1.05 11114
DGD-B 1:10 0.95 1:105
DGD-C 1112 1.32 11 9.1
DGD-D 1112 1.26 1: 96
DGD-E 1112 1.31 1: 92
2.10.2 CPEEEGE CTIIGEGEED o DE, TR

SD A Fh If0E i P I TEIARAE A p,  BERC 5 F0kL Ak
(I C 7 SBURLAE: S 7 DT RN ¢, WIS ECN k(p/q)s
Ski/n Wit TR %5 0E TR — i %
GG A ZE RN, HIEA IR R A G
e Py BT DR TR RRUGS B R 25 80 AN R (RO 22 57
IRFKD HEDL
FRERERGE, BL 21 AN CCAn R s
RENELSY) BATIRIE R BT . BIEREOTH S
RWE T,
FHFEEGE, PL3 MRS GRERE
Bl ARZETEHR . ERER/INEERRD AT IE RELHITHA.
RIE R H 45 R LK 8.
3 g
3.1 SD W&
NT R W S S 7 7 S T BRI 2 5
B [FIRE VK (03277 O C 7 R4 7 5256 . ARSI
GELTE R 25 TS B2 AE 2016 4 8 H AT h 251 Ty

TORE Jo £ 428 1) 5 b i 8 B EESR (ISR R AR )
FIAH IS 25 SCRRU 20k 6 354 SD vk & i Ak s
AEATHIE . UK A 2 e BRI 2 R IK &,
MIMHEAT 10 #iL SD FIfil 5. 3 AT SEa0 4 o —
HITF 878K 280N 4.72 mL/min, "WoK Z¥CN 1.39
mL/g, HIFIZEKR ZECN 8.54 mL/min, WK R
$491.49 mL/g, BRISHEH 300 mL. 7£LLHERE
FONIIATT . AEWEA RIS R AUEIIK
FIMK S LI 264 T 3T SD il %

K EFEAR: O=KiW+VT+R; 0=
[KoW—K W]+ VaT+Ryo HA FAR 1. 2 3 5lE—
B, R, O NIk E (mL), K WK 23 (mL/g),
WONK RIRERE (g), V ALK A2 K R
(mL/min), T AN KRIZRFE (min), R NG
WE (mL). WK RE="oKE/AR N FTE=082
BEE KRR s, I 2K
R =M K& — MoK & — )/ SCKRT
A, fEG—In#or . FIES A IRIERE (30
min). RIZENE] (30/20 min) K RIERE (2 %)
LR, JIREERB NRE, BT 556~
612 mL.

3.2 BIERHRERE

SEEGHT IS 2R T - K. L IE-0. 1% R /K ¥

W LIE-0.2%E KR R 3 PR s Ak R . 4%
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BH DA 25 -0. 2% B B 7K W VB R e s AR A FE e JBi T, 2
FAZGIA R B () o B AR R B g %,
R85 T 2 8 SURI RS X (i I (1) 2K o 43 BT 230~305
nm [FFRSUEINE, 455 G N ORISR 45 % 4%,
45 R WITE 260 nm Ab AT 4 4 T HB AR B DGD 5 i
(1 B T A AE
3.3 IEtRMERR ST HVERZE

PRI =R BN R, o 2 EE
BN . BUARHIE TS CAIESE, SR YT B
F YRR RN, HIH A e 3
PR /INBERR . A 22 AR R TR SRR B R A A T
IR AR . AN R S,
PUBH . PURTEE. B, FREDURIG RS, TR
BEONBRAN SRR /N BE DR S A T B PR RO A
Forseham. ANBEBORIEAT R . KA R
WUERTE . SHIpE BEERE . (T8N B 2B oK B J
A HHIVEF S I R 32 2 TR 97 Ml e K BRI
REWWEAFDR. KB BEER. Birms5
TR Z4 BRAE FH A — 2
34 KERMBTERSEESAELE

[ DGD 45 SD. TD FAHFEAREAMIF (n=
38100, TEFESMEET ¢ AT EHET FRSS, FE
502 F T A Sk Ty ZE R A SR R F A
IR KT 0.05 B, TERAT ¢ K0T B 0URE A
L FE; FRBRMSER/NT 0.05 B, 7EHHT ¢ 15
BB EEAR T 2. & FRY, A HER/INE
RIS SD. TD 572 C ) AR S
SD. TD 77%; D) FEfhH 3 Fhfabspi sy g
45 SD. TD % /5 %; E ) AZ{ehig A5 TD
S #E, HRYINET %,

M KIS I BIEL BXT AR, 3 A
T R E 7 RORE ) i — o B I R R B 0 380 4 35
T SD B TD; HILZ T B SEE, BR T Rk 2 A ]
R LT ZREES, HEEUENA S S =B

A5
3.5 EGEERRUEMESEDEER S
EEag

PR T AR R A T S e b 24 2R B AR
TEAL SRR, B BV RO R i, & TR
W e 25 EC 77 RV BT U OB BRI, HRGUAE
PR C RO FE ] 245 BRI o 3T BT ARk
b, &) FEITMRLE TD. SD X [A] B ARALLEE
By, UM SE S A ) 5 DGD Fr & iy 55 TD.

SD Z (B FHT PRz AL £ 5, AR
SIERARLLB F R, XML Eg— 1 E R,
A DU B ARG R e A S E I DR IE . #5T K
(7 7 Ao B A X AR E

LA e R TAR R LU BT 25 SRR B, B/
FE#IE SD M TD 4h, BZ) KK RAFLH]
FC 7 ORI R

HEXT, TR 3 FEFR Y, I T
M, 5 TD Mk, Bk SD HIfabr & = H1H
S THT AR SAE A& [ 1 RSD 3BE TUEAS, (H 3470 it
EMWZERF (P>0.05); X [F— A 7= Ak 2y 2%
Eeimas Rt 2 antl. XU SD Xf T A2 ad F A T
SSHIAR L B SRR, AR I
FEE SRR IFIERIZ SRS, ME 2R
O SRR A B 1) 2 R TR X PTRE 2 SD X
DL “RrdfE” MEBRKZ —. &bk, BEAS
—RIZ R, AR TS b St 2 R AR L
B, AT DAAS H AR R HERA R 45 18
3.6 PCA

£ PCA —4kKErh, B | BLJ7 BikifE SD. TD IX
W W, WHAE—EREE LB K5 SD. TD M)
PRSI, o SrE, HE R A g R
MH—5. D TZMXFE. B2 KIE 7Bk
FE B A P BE R ROR, SRR — R T2
KR A ER G — .

PCA ZrHrHrl 2 AN o fRe o A8 S A X 4
AN, —RHTWRTERE, BHESERK &YW
KMFEREAEN R Z, e FERAERRERL =2
BT RS M2 AR i 22, SR 2 Rl 22 5
FXTECR . JE gkl DR & A8 H 2 A B2y
HEER R R 8D T PCA, DS mBRgEsk
RN AT HERA I o
3.7 KRIESHR

A S S FH 06 T ARSI A AN P 8443 Bkt 5 A
J" %) DGD HHATRIE REUTHE, I R HETE
YRR IEREOHE R ARV ® . WA TES
A e, W TR ARUIN RN (R BF 2% E8 s 20 b 20 B 23 741
By IR EGE R AR RS 0 U ) A R AT
¥y, BAERCPRN, HEH T & o R &2k
JrA 8 AT, HA g AR R
R . DRI, A T B S T AR A
E, [EIR S A AR A A B T, TR
EXIP
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ARSI B KT E S ES B BATHE IR
IR M B REA 5, EFHRHEITHE. AL C. D,
E4N ZitE MBS KR Y ER — 2 ER,
AR A AT I PR F 2 B (AR B T R . AT LA
EiH, B XSHHEELERMEEONEN. Bl
B (AR 1010, NFHAB 44T F 112,

ASZEGKTF DGD A =i FE A AT RE L “ DL
HEMRENR B R, BOCAKHE 1) B B3 K AR
BIMGE, ¥WH e

R bRTIR, AR iEE 4%yt DGD. SD.
TD IR 25, RA=E R E R G & &
PR 2R, HEWRAMENHEZER, RiEEG=
22 SR R G E 7 ORI I R R WO B AT OE, A
AT AR b PR R, o9 B 5K ) s 251
RO 28— Joi B AR AE SR R . A S B AT
N Je 23802 TH R NIR B, DAIRE = T 4
THI 0 22 S A
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