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Transfer analysis of substance benchmark of famous classical formulas of Zhuye
Shigao Decoction

GE Wei, LIU Xiao-kang, WANG Kang-yu, GUO Yun-long, CAl Guang-zhi, ZHAO Yue-gang, GONG Ji-yu
College of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China

Abstract: Objective To establish the HPLC fingerprint and multi-component determination for substance benchmark of Zhuye
Shigao Decoction (77111 %& %, ZSD), evaluate its quality in combination with chemical pattern recognition method and explore the
mass transfer law of substance benchmark. Methods The substance benchmark of 20 batches of ZSD was prepared based on
ancient medical records, the HPLC fingerprint was established, the attribution of common peaks was clarified, and the ointment rate
of the whole prescription was determined. The components content and transfer rate of isoorientin, ginsengside Rgz1, ginsenoside Re,
ginsenoside Rba, liquiritin and glycyrrhizic acid were measured and the transfer analysis of substance benchmark was performed.
Results The similarity of the 20 batches of ZSD material benchmark fingerprint were all greater than 0.90, and a total of 21
characteristic peaks were identified, which came from Lophatherum gracile (six peaks), Ophiopogon japonicus (six peaks), Pinellia
ternata (three peaks), and Glycyrrhiza uralensis (six peaks). The samples can be divided into four categories by chemical pattern
recognition methods. The transfer rate of each index component from the decoction pieces to the substance benchmark was in the
range of isoorientin: 31.94%—50.91%, glycyrrhizin: 35.77%—62.55%, licorice acid: 13.09%—22.63%, ginsenoside Rg:: 57.28%—
83.95%, ginsenoside Re: 42.21%—72.27%, ginsenoside Rbi: 38.19—64.57%; The creaming rate ranges from 16.99% to 27.06%.
Conclusion In this study, the fingerprint combined with multi-index content determination and chemical pattern recognition were
used to carry out the quantity value transfer analysis of the substance benchmark of ZSD. This method is scientific and reasonable,
and can provide a reference for subsequent formulation development.
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Yr 45 (Zhuye Shigao Decoction, ZSD)
TEE RN Skt (i), BB FEERIRKRMNAH
Ehth, RERTFELEHEREAN CHREMLT
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LC-2030 MM i, fudE DGC-20A
RIFELRIL S A48, SIL-20A U EHBhHEFER S, UV
gy, HASEAR; AB135-S Bl+-/jsr2 —H
TRy AL204 BT 2 —H PR, AR
FERZ AR, KES-W22CS208H B dr, 1w
AR fe AR PR A R] s KQ-500E A4 A i
veas, B A AR AR SCIENTZ-12N 4!
AHTENL, T Z MBI ARA R ;
TGL16E & A mdd ik & ofl, KD EBREA IR
NG
1.2 X%

TR 2R ZERLE ., AR, WHE Bl
T AREA R AR, fits B21528. B20509.

B20875, JE A HIIKT 98%; XHMAS B
Rg:. Re. Rbi, M4 HH E & 525 e w7k, it
5 110703-201731. 110754-201626. 110704-201726,
JREDEKIUCHN 98.4%. 97.4%. 98.2%; XFIE S
A, OHHER. BHEE. HER, WE LR
HEMFARBIR A, #it'5 551-15-5. 1405-86-8. 578-
86-9. 961-29-5, JE/ I KT 98%; ZJE.
B2 . FEZ, Thermo Fisher, tGilgl; J& i ERA&MK,
IO JE E R IR R A H] .

R AE EX (L), FELASH
TR B BN ERIR IR AT, W Hst
56 = 4% BB R 7 e B A DAL S, 2 K
TP R 24 K2R R 2 M e U S5 SR R S e
BT N ARAFHRR YT JE YR T Lophatherum
gracile Brongn. [ 251, A8 B ER #5840 P i
B E Gypsum Fibrosum (% CaS04-2H,0),
A& NHGFHEH R 8 Y % %4 Ophiopogon
japonicus (L. F) Ker-Gawl. [/ F§8uR, AZ NN
FIANZEHEYI N2 Panax ginseng C. A. Mey. T4
MiRZE, PR ARMEERFEREEYY-E Pinellia
ternate (Thunb.) Breit. [ TR, HE NERHHH
JEFEYH B Glycyrrhiza uralensis Fisch. [T 84R &
2L, FEBFFE (P EZGH) 2020 R —HE K,
FEK R ROK: #5E RN« 1.

2 FEEHR
2.1 ZSD ¥REERHIE

KHABENLERE, 43 A7 A & 2R AT
BENLELA, IR 2. MRIGREAATIAE RS,
5E ZSD FIE NN TH 69, A 489, #4319,
5 129, AZ6g, H¥ 649

PRI ZSD Hh & 29tk TRk, in 2000
mL 7K, 2 30 min, HEFLEK (2200 W) F43C
-k (600 W) I % 1200 mL, 200 HEAfmuEit, U
WA 24 g, HIZE 70 min, JEEAK, AR
% 600 mL. JEHR T B AGETEN A A H G, &
T, B3 20 4t ZSD Wi B il o R 4
% B 2 AR AL
2.2 ZSD ¥R EEFHEENIE R L
221 f{ai%fF  Thermo Cis t5i41:(250 mmXx 4.6
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Fz1 ZSD BHKER
Table 1 Information of ZSD

ey P 5 L4 FR P i

W ZRUET DZY180311~DzY180315 | ¥H  HifiiEK 1710201~1710205
Vg )ik DZY180321~DZY180325 HRr AN BX201807091~BX201807095
2R 20180321~20180325 Va )i vE & BX180321~BX180325
V9 )1 ETE 17091311~17091315 ba %7 180321~180325

HE WAL R SG1807231~SG1807235 A& ENETE 20180901~20180905
ZRONE 1709271~1709275 mopiEdL 20180901~20180905
] SG180311~5G180315 AR RS20180311~RS20180315
iy SG180321~SG180325 MK ELWL RS20190911~RS20190915

F4 W= 17110311~17110315 HE  HWBk 17111411~17111415
WL &% 20190601~20190605 S Ve GC180321~GC180325
=&E060E MD180321~MD180325 G EIETIES GC180311~GC180315
LV UL 1708251~1708255 EERZSEE 20170521~20170525

Fz2 20#tMREERFAE
Table 2 Information of 20 batches of substance benchmark

G5 - —
WA aE EES FH AN HE
S1 DZY180323 SG1807231 17110313 1710205 RS20180312 17111411
S2 DZY180322 SG1807232 17110314 1710204 RS20180313 17111413
S3 DZY180324 SG1807233 17110315 1710203 20180901 17111412
S4 17091315 SG1807234 17110311 1710202 20180902 17111415
S5 DZY180321 SG1807235 17110312 1710201 RS20180314 17111414
S6 DZY180313 1709271 MD180325 BX201807095 20180905 GC180315
S7 DZY180314 1709272 20190602 BX201807094 20180904 GC180314
S8 17091312 1709273 20190601 BX201807093 20180904 GC180311
S9 17091311 1709274 20190604 BX201807092 20180902 GC180312
S10 DZY180315 1709275 20190603 BX201807091 20180903 GC180313
S11 17091314 SG180311 MD180321 BX180324 20180903 GC180323
S12 17091313 SG180312 MD180322 BX180322 20180905 GC180324
S13 DZY180311 SG180313 MD180324 BX180321 RS20180311 GC180322
S14 DZY180312 SG180314 MD180323 BX180323 20180901 GC180321
S15 DZY180325 SG180324 1708252 BX180312 20180901 17111412
S16 20180321 SG180323 1708251 180324 RS20180913 20170524
S17 20180325 SG180324 17110315 180321 RS20190912 20170523
S18 20180323 SG1807235 1708253 180325 RS20190914 20170521
S19 DZY180314 SG180322 17110312 BX201807094 RS20190911 20170522
S20 20180322 SG180321 1708254 180323 RS20190915 GC180312

mm, 5 um); SN 0.065% MR- 2/, BEEEVEM:  min, 30%~75%Z fiF; AFRE 1.0 mL/min; AR
0~10 min, 5%ZJfE; 10~15min, 5%~10%ZM; 30 ‘C; A&y 280 nm; #EFEE 20 uL.

15~25min, 10%~19%Z.f%; 25~60 min, 19%~  2.2.2 XFHESVEBIHEI&  BURZERIEr, ZERLTF,
24% . fifi; 60~65 min, 24%~30%ZfiE; 65~70  AbdIE. HEF. HER. BHEE. HERNE
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MG, KT, N 80% HEEH M B IR IE 2.2.7  FRAE RS L AU VY HL 20 it

735 0.312. 0.202. 0.204. 0.322. 0.205. 0.211.
0.385 mg/mL 7R A Xt FE I

223 ASER IS B ZSD %R 1.0 g,
FaRRE, ERIEHIEIMRT, KM 80%H B 20
mL, %%, FREiE, @548 20 min, BG4, K
SEJE, F 80% M BEIE AN R E, 5,
0.22 pum fHFLIEREERE, HuspE, RIS

2.2.4 FEEEFELE WUE ARSI, % 92.2.17
TN il kAR 6 W, oIk, Ll 16
g (HEH) A, (MRS SRIE
(R RF R BE I TR 240/ T 0.62%, AH XS I THI AR RSD {1
BI/INT 4.82%, FRIALCERIIRE % R LT

225 HEEMFEL W[FE-—Ht ZSD Wik, %
“2237 BUFITEPATHIE& 6 trfbaliidm, %
“2.2.17 TUR A AR, EREIFIEE S
R PR RE X (% B B T 1) RSD {3/ F 1.28%, FHX
U THIAR ) RSD ¥4 /NT 4.59%, FIH1Z FiEMESR
PER LT,

226 FREMEES  BUE— S ER, Tt
RAVERHI4 5 04 4. 8. 12, 24h, % “2.2.17 1
TN E, R, SR ESS
R W R %o B P 1) ) RSD {43/ T 1.03%, AR I
AR RSD 1H15/N T 4.70%, W AUR SIS RAE =
BT 24h W R IT.

ZSD AR ShVET . VRO RS VAR S R 2GR A
FIFAMEARE S, 3% “2.2.17 TR GRELNE, 05
56 min ik, A« A2 itk His SRR AR LR VR
Wr &40 (2012 KO” FAEXT 20 #E4) S HE AT B
B 1, FRAE O HRAAE B, DL 2,

PERRE EE AT RRAE I A SR, 6 [ DL A 3.
4, AJ7 LR 20 ANMRRIEVE, &b, HHrig s, 9.
12 CH2E8A7). 13 (). 14 Bz, 17
3L 6 NMILHEE T BT 1§ 3. 4. 6. 8. 10,
NETREAEL B 2.7 BTEZAEE,; 1§ 15,
16 CHEF), 18, 19 (HEZR). 20 CpHEHED,
21 CHER) & T =,

20 it ZSD ¥ kUt (S1~S20) HRAE K 5%}
KR AIE P 1 AHALLRE 43 791 9 0.986. 0.989. 0.992.
0.993. 0.981. 0.997. 0.977. 0.950. 0.961. 0.952.
0.989. 0.979. 0.946. 0.980. 0.964. 0.993. 0.976.
0.956. 0.989. 0.966, ¥JKT 0.90, &£5HFKHE], 20
fIt ZSD W)t B LR AR AR BRI e, 683 ZSD )
JREAE R T 28202, FrsL i ZSD Yy Bk Ry
AIE BV BT F T 0PAN 5 250K o S AR s A
2.2.8 RPN EEMERHEERE LIS B %
W0 1 55 G BRI 1) 8 B R TR AREAIE [ 23
BN 2 Btk FE SRS AR AL VPN RS (2012
RO, KA SRR VAT AR I T HL,  THSAR AL,

VAN | BV

L N

32 40 48 56

Bl 1 203t ZSD ) BREAEFHEEE
Fig. 1 HPLC characteristic spectrum of substance benchmark of ZSD
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Fig. 2 Characteristic spectrum of substance benchmark of ZSD
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Fig. 3 Control spectrum of substance benchmark of ZSD and single-flavor drugs
gE BRI A ZZ 43K T 0.990, ZAAPEE KT discriminant analysis, PLS-DA) 7t AN

0.900, - FRLIR 24 154 Joig B 44 v Xof IR RAGE Ve (10 A B B2
Rif. 45K, ZSD Y ZEiE 510 fe o &g a]
(R REARARALRE RAF, TR ) B ) 4 o ik e v A%
229 FERSHT (principal component analysis,

PCA) Hfitse /N —3H| 7|73 H7 (partial least squares-

ZSD W) FEUER] ) i 2= 5, LA 20 fit ZSD )5 3
HER 21 NMLCE MmN G, FIH SIMCA-
P14.1 % FiE4T PCA, S5 EIR, 20 #HUFEM T A

4%, Hrhs1, S3. S16. S17 N—33, S2. S15 K
—2%, S4~S6. S11~S14. S18 H—, S7~S10.

S19. S20 ~—3%, WK 5.
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Fig. 4 Comparison of substance benchmark of ZSD and negative samples of each single-flavor drugs
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RNt S AR ER, HFHRESHEER
oy, S PLS-DA #i, %R ILE 6, LA
PLS-DA FiA ] AR H 5 B E R4 (VIP) KT 20
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VIP

1.0 I t 4656 P E/NT 0.05 Jybzde, Rkt 11 4%t T _ T
A3 U TTRRIR i (U, 2 VIP K/INIBURE , 43 59 AU 17 10 | | ‘
6. 7. 20 CRHBEF). 12 CRZFHEFF), 16 (HEL ii“
). 10, 19 (HE ). 15, 8. 18, R WK 7. 0

2.3 6 MIEFRA S S ENE
231 PEMIER ARRERTERE IS IR -1.0

Fig. 6 PLS-DA score matrix of 15 batches of substance
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G 3 AR A P02, JHorh e 20

KGN El7 ZSD #IBE# PLS-DA K VIP &

AR BRERRE. BT SRR Fig. 7 VIP values of substance benchmark of ZSD by

R R EREE AT, 44 PLS-DA
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M R A ER S R R T IR R T R S
A FIREER AL, R RMmMERR, NEEIEN
SRENE IR Fk, R&ERFAREF . HEHE,
HERAANS 2 Rgi. Re. Rby NE &FEHr.
232 (it

(1) ZEELF : Thermo Cig 24 (250 mm X 4.6
mm, 5um); ViEIHHA 0.05%BERE K IR M- 2.5,
FEBEM: 0~10 min, 5%~10%Z.Jf&; 10~20 min,
10%Z.fi# ; 20~30 min, 10%~13%Z. i ; 30~40 min,
13%~15%Z. i ; 40~60 min, 15%~16% Z.Ji; 60~
65 min, 16%~5%Jfis; AR E 1.0 mL/min; #E
15 30 C; AP K 360 nm; #EFEE 20 uL.

(2) HEF. HEEZ: Thermo Cis {4ifH: (250
mmX4.6 mm, 5um); JisIFHA 0.05%0E R K iAW -
2, BEEEL: 0~8min, 19%ZJi%; 8~35 min,
19%~50%Z.J%;: 35~36 min, 50%~100%Z.ffi;
36~40 min, 100%Z.Jf&; 40~45 min, 100%~19%
ZJE: 45~50 min, 19%ZfiE: K 237 nm;
AR 1.0 mL/min; #3305 30 °C; #FE&E 10 pL.

(3) A1 Rgi. Re. Rbi: Thermo Cig i
FE (250 mmX4.6 mm, 5 um); AN 0.05%7H
FRKIEW -G, BREDENL: 0~35 min, 19%Z.JiF;
35~55 min, 19%~29%ZJi§; 55~70 min, 29%Z.
Ji: 70~100 min, 29%~40%Z.fi%; 100~115 min,
40%~19%Z.JiE; 115~120 min, 19%Z.Jf: K illd
KN 203 nm; AR EA 1.0 mUmin; FEEA
35 C; #AEE 10 pL.

3% ] WLIE 8~10.

WA BT

A o
A, - —— - - SN |V S, - - ZSD 4%J’ﬁ£‘§?ﬁ;
0 10 20 30 40 50 60
t/min

B8 RIAEHZIEMZE HPLC E
Fig. 8 HPLC of isoorientin determination

A

’ R - o
| e TELR I
0 5 10 15 20 25 30 35 40

t/min

B9 HETMHERSEWE HPLC E
Fig. 9 HPLC of liquiritin and glycyrrhizic acid

determination

Lﬁ L _ Bt

| Ray) |Re Rby, AT
Ll _ - ZSD )5kt
0 20 40 60 80 100
t/min

E 10 AZ2%H Rgi. Re. Rb £ EME HPLC &
Fig. 10 HPLC of ginsenoside Rgi, Re and Rb:
determination

2.3.3 Pl i &

(1) RZEEAF: B ZSD % T8 1.0 g, R
SE » 1N 30% HE 20 mL, FRE T &, 8 5 AL 3 20 min,
A, FREE, I 30% H BEANE IR T, B
57, UERL, EUEEEMR, £ 0.22 pm RRFLIEAENERS,
HIFE

(2) HEA, HHER: BUA T8 059, HEK
S, FEBMAN 70%Z 8 25 mL, FR5E &, #7A 20
min, JEGA, FREFRE, N 70% £ EEHN 2 Ik 2K 1 5
&, WA, I, SR, £ 0.22 pm LI
yeit, Bpfg.

(3) A%+ Rgi. Re. Rby: UL T#r 1549,
FEBWRE, NZEEK 20 mL, #754LFE 20 min,
JKULURIIE T/ 20 mL 2L 2 &, &FF L2, B8,
Ko B AEIET 10 mL, ZEZRRKRIPZET, FREn
HEEEfRE 5 mL &, MR ERZ2ZE, #
%), 0.22 pm FUFLUEREES, RIFE.
234 PIPEFEM BRI 4% ZSD il T2, il £k
BT BRANS . SRR PIERE R, IR 5B
PEFE S AR S AR
235 XTHEGIAE S BRI R HEE.
HERAM A S 2 Rgi. Re. Rby #HEMEE, #
TRE, N 30%HFEE. 7T0%LHE. HEEVEM, #1175
JFR B EE 2> 14 0.271. 0.072. 0.079. 0.057. 0.046.
0.049 mg/mL 2% Xk HE fit 5K
2.3.6 JVEEELS KNG EWE LT 05
g2, GRNEK 3. SRERALEFIAREE, H
P, HERMASEH Rgi. Re. Rby F &z
L@, ik, K. mEEM. Rt LR
BRI
2.4 IBFRAL ST VR FEERNIE

HRHE A LR 5 = (W o B b & o) B & X
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*R3 BENEHRERZER
Table 3 Investigation on assay methodology

. R R RSD/%
LA W - SRR 2 1%
EVEpE R? RMEVER/ (ngmL ) FEEE EEM REtE
SR Y=36129.424 X—6 824.542  0.999 6 0.8~12.8 1.88 2.15 2.17 104.29
HEH Y=19 017 X+4 406.4 0.999 3 28.8~86.4 3.12 1.29 1.88 101.81
HERR Y=5219.1 X—10 108 0.999 7 55.2~149.7 1.21 0.20 1.86 99.60
ANZEHRgr Y=6612.9X—52227.5 0.999 2 28.4~589.0 4,07 450 2.61 99.48
ANZEH Re Y=6501.0X—13150 0.999 4 23.5~469.0 351 259 291 98.39
ANZEH R Y=5251.8X—81575 0.999 9 24.3~485.0 2.66 2.62 3.85 98.89

P o B o ) (R TP & o 8 B X RO ok, 25 HEERMNE

THRES MR, SSRNE 4, ERER, 204 Fe o A E B =10 BORHE ) ot B v T &= v
Yoo S 25 R RS A0 31.94%~50.91%, HE  HHER, 4RNEK 4. 4IREKY, 20 VAL
HH M E)N 35.77%~62.55%, HHEREHLFEHN  MHEEFEN16.99%~27.06%, V- IHEZFEN 21.77%,
13.09%~22.63%, NS BT Roy #H % R 57.28%~  FFaMEE CREAMER 70%~130%).

83.95%, AZ 1T Re #8340y 42.21%~172.27%, 3 itig

ANZ B Ry 3N 38.19%~64.57%, HIFFGAH 3.1 HIREEMNTI&EHERAKRKIE

FKHE CFEEK 70%~130%). (Pi%Eit) whid#k ZSD Hl# o Bk, D

F4 ZSDMREEDERBTHEE. BREMBEE
Table 4 Content, transfer rate and extraction amount of index components in substance standard of ZSD

g T OEGD) gy  HTTEGD) g HRRIOEGD e i
YT W UOr Wk YT Wk
S1 1.883 0.167 34.97 10.101 1.263 53.17 27.153 1.260 19.73 23.40
S2 1.842 0.151 32.49 10.033 1.132 41.76 26.047 1.279 18.18 20.38
S3 1.172 0.148 49.83 10.109 1.377 50.51 26.644 1.583 22.03 20.41
S4 0.312 0.041 49.43 10.028 1.085 43.32 25.426 1.186 18.67 22.03
S5 1.452 0.128 34.78 9.964 0.959 35.77 25.615 1.074 15.59 20.46
S6 0.571 0.071 49.35 8.926 1.104 41.44 31.387 1.520 16.23 18.44
S7 0.610 0.079 50.91 8.170 1.596 61.85 30.779 1.900 19.54 17.43
S8 0.448 0.052 45.58 8.169 1.655 62.55 32.152 1.877 19.94 16.99
S9 0.604 0.052 34.20 8.940 1.504 54.80 32.185 1.876 18.98 17.93
S10 0.648 0.073 44.27 8.907 1.328 57.63 31.629 1.638 20.02 21.28
S11 0.390 0.042 38.70 15.129 1.402 40.04 32.848 1.331 1751 23.79
S12 0.369 0.046 31.94 14.954 1.296 39.58 32.704 1.338 13.09 25.14
S13 0.520 0.056 42.65 14.833 1.634 49.33 31.929 1.390 19.50 24.65
S14 0.617 0.056 36.11 14.895 1.190 38.97 32.079 1.191 18.11 26.84
S15 1.913 0.188 38.81 10.109 1.058 51.44 26.644 1.564 15.95 27.06
S16 1.131 0.136 46.09 10.236 1.364 58.85 26.887 1.249 20.52 24.31
S17 0.653 0.052 32.25 10.092 1.291 51.81 28.865 1.613 22.63 22.29
S18 0.933 0.086 34.78 9.556 1.362 53.78 25.614 1.100 16.20 20.77
S19 0.524 0.053 38.97 8.334 1.324 61.22 32.801 1.833 21.53 21.21

S20  0.655 0.070 39.86 9.071 1.433 58.93 32.976 1.898 21.47 20.53
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- }:h%%%ﬁ Rgll(mg?"l) —— };725%% Re/(mg'g’\l) —— ):h%%%ﬁ Rbl/(mg{‘]"l) ———
1951 Wy g e HE 7 W S o R S
S1 2.498 0.470 74.30 2.104 0.281 52.74 1.593 0.167 41.47
S2 2.252 0.416 72.93 2.258 0.365 70.91 1.600 0.214 52.78
S3 2.415 0.467 76.40 1.354 0.223 64.95 1.400 0.185 49.50
S4 2.878 0.479 65.80 2.233 0.285 50.41 1.954 0.196 39.68
S5 2.902 0.472 64.25 2.275 0.296 51.48 1.964 0.190 38.19
S6 3.227 0.468 57.28 2.261 0.297 51.96 2.424 0.263 42.85
S7 3.748 0.616 64.90 2.753 0.294 42.21 2.089 0.280 45.33
S8 2.869 0.463 63.78 3.347 0.377 44.45 2.017 0.222 43.47
S9 3.225 0.602 77.41 2.278 0.324 56.18 2.380 0.385 63.96
S10 2.763 0.399 57.02 2.523 0.343 53.64 2.003 0.264 52.06
S11 2.531 0.407 63.46 1.949 0.262 53.02 2.314 0.275 46.89
S12 2.742 0.561 80.84 2.313 0.257 43.87 2.602 0.330 50.18
S13 2.553 0.521 80.64 1.944 0.356 72.27 1.894 0.335 50.36
S14 2.223 0.439 78.01 1.345 0.226 66.48 1.931 0.313 63.95
S15 2.276 0.439 76.15 1.472 0.226 60.72 1.913 0.313 64.57
S16 2.503 0.476 72.90 2.089 0.285 52.30 1.576 0.168 40.86
S17 2.439 0.470 78.04 1.361 0.226 67.25 1.399 0.191 55.29
S18 3.004 0.481 60.42 2.306 0.304 49.74 2.021 0.215 40.14
S19 2.855 0.622 83.95 2.679 0.325 46.75 2.137 0.283 51.03
S20 3.243 0.589 67.74 2.315 0.330 53.17 2.406 0.394 61.08

K==, BHOSNTE, £, WEEK, ZoK#, @R
FKU, AKHWFFEARYE ZSD 4L J7 R B AR E T,
PR AL R T R HEAT HIAE, A RH L AR ) Jo R v S
RESEW, 2% 7 (2T RO B A ] S bR
il 8 BAREER (ESR AR D ) %Py ot BEAEBEAT V1R
T, AHTERERE, RIEFRERRE, XaTrh
B PR B U S AR A, PRAUEA 7 B3 )
FENE, INTEMEAF. MWRYE CRIREER (ERE
FaD) F8 N, WS ZRA DT 3 AN (R
TEHLZM =, 272X (1) 20 RERZMEATI AT,
HABHI XS R, 4565 7P i i =0 7T,
PR IR P -0 o JE e 1) — Btk A s A
32 FHEENEHmEIEHIENE R

A SEES O R HE VAR SEEOT L SR
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TR, BRREE Y 10 20 INHRECR R s A
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L e AR T ) 45 5 7o ZSD W R HESE TR 1.0
g, NI 80% ¥ 20 mL, A HEEL 20 min, 4,
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3.3 ZSD ¥IREEFHEE)AE

20 It ZSD Py HEI LA e T 21 FFfiElE, 4353
HE TR FE . FLARHE., ARSI WA
ARZAE, AR BA. AS 3R ARIEIAH
FHIEUE . AE R BRSO Ca* IR e R P, A
K FE RS AER, A R B R SR
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HRFARUEE . 0T E 3 TE I 2 B AN DR R B AN 2 T AR
KRS, PR R At 5 2t — S i 9
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25 3144 77 R SR AR 22 314 T R T IR AL 2
SR R A 80N S U o AR SUAE 78 53 75 e 25 M SRR
YOR M & T2 RN R, Rt
iR TR B 4 77 ) R S HE I X L S I 0T A
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BN TR PSRRI i, 1 e B A ) R S v
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ZSD 473k 133 g, Hnigfrt, H¥. AS% 69,
FETT AN &7 4.5%, DRIHFEAR B B B K. 1%
WEFCME (f) 20 #it ZSD Wi e uErh R 2E R H A
0.041~0.188 mg/g, H¥H¥HF M 0.959~1.655 mg/g,
HE R N 1.074~1.900 mglg, NS 21 Rgt A
0.399~0.622 mg/lg, A= %1 Re & 0.223~0.377
mglg, AZEH Rby Ny 0.167~0.394 mg/g-
4 g

W03 FEHEAE A 22 3044 T 1) 790 1) ol o B R
HRERES Y, EE 4 7 R 20 E I
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B e AVRAE B AR T A T S R A
B, VI HE T s XN E
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