*3794 - ¢ $# Chinese Traditional and Herbal Drugs %5 50 % 25 16 3 20194 8 A

HIEMREAP 13 MUEMERL 5T A HPLC 0 & BB BRI B ik

MWE, RFX, & M, KeA, 4ERm@W, TR
H A K Z=HESBE, Hilt =2/ 730070

7 E: B EUEERSE (D) 13 MEMHERSEAR. SRR K20, e P, EEm. RO, 2
RO ANBERS.. BT, BEEH . WHEST . DUES R, T/240K A I HPLC R J7v%, FI A& sy & £ A L1 i i HID
BRI 53k SR RIS R RG0ATIREUEE HID /KOG FMIRIRE A M. BER Lls. 1IETEE. aiifkig
W85 3K45 HID AR FAL, B 5RE T2 5 (F R TTIE TR AL . SR A Agilent 1260 2 S AGH AR 1S A3, HID H 13 Fhi
PRSI HPLC A 7%, 0 HID B H AN ARk B g Ve e o3 & B HEAT RGN, ik HUD A 260, 45R  mTh@rn 7
FasE oI SR HPLC AW 57%; HID Ha-iG i & BN BRAK PO e P /B, ELSYT. 351, WER. &
R, M. RNEERL. ARCEAEER. AR, EE R, SRR, TIERE A. SOMEE. B2 ACRITTIE AR,
HID 1E T Ry o 455 e oy i B fe s B L L) 5 HID 207 AR, S HID G RGHAT . &5 RIESL 7 HID A 13 Mgtk
RS ) HPLC A& i, 0%k HID IE T BEER A7 A HID 4 80447 .

FEER: WOEMEZ; ARG, WM SURER; RZEIEE; sUE TR FOEM, RNEERL Z9IREN NEER; BT,
R, WEESH; WHEEER; TE4HKEKA; HPLC

FESZES: R286.02 NHRFRER: A XEHRS: 0253 -2670(2019)16 - 3794 - 08

DOI: 10.7501/j.issn.0253-2670.2019.16.009

Determination of 13 active components in Huanglian Jiedu Decoction by HPLC
and screening of its effective fraction

YANG Li-hong, YUAN Zi-wen, JI Peng, ZHANG Xiao-song, HUA Yong-li, WEI Yan-ming
College of Veterinary Medicine, Gansu Agricultural University, Lanzhou 730070, China

Abstract: Objective To establish a method for the determination of 13 active components (phellodendrine, chlorogenic acid,
magnoflorine, geniposide, coptisine, epiberberine, jatrorrhizine, berberine, palmatine, baicalin, wogonoside, wogonin, and oroxylin
A) in Huanglian Jiedu Decoction (HJID) by HPLC, and screen the effective fractions of HJD by the content and ratio of active
components. Methods The freeze-dried powder of HID water decoction was extracted by petroleum ether, ethyl acetate, n-butanol
and pure water by soxhlet extractor combined system solvent extraction method. The different polar fractions of HID were obtained
after drying, and the residue was used as the precipitation fraction. Subsequently, 13 active ingredients in HID were detected by
Agilent 1260 high performance liquid chromatography. Furthermore, the content of active components in HJD and its different polar
fractions were detected, and the effective fraction of HIJD were screened. Results A stable and reliable HPLC method was
successfully established, and the content of active components in HID from high to low were: geniposide, berberine, palmatine,
baicalin, wogonoside, coptisine, jatrorrhizine, epiberberine, magnoflorine, phellodendrine, wogonin, chlorogenic acid, and oroxylin
A. Compared with the fractions of petroleum ether, ethyl acetate, purified water, and precipitation, the total content of active
components in the fraction of n-butanol of HID was the highest and its proportion is the closest to that of HID, which was the
effective fraction of HID. Conclusion In this study, a method for the determination of 13 active ingredients in HID by HPLC was
successfully established, and the n-butanol fraction of HJID was selected as the effective fraction of HID based on the content of
active components.
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W IEfRREY7 (Huanglian Jiedu Decoction, HID)
FEHBE. T EmM. HET 4 W 2 N TE A
BRI TT 7, 1207 RAFICE T AR B E T E R
(ME&277), HAYINTRAERTEN (ha
L) U, DA ZGBEERE AR, 1% A P4 .
e, BURTE. DU, PUEL. Pl 2 HAGH
PERIESL BT, 25 E N AMEIR - BAE 21
NEA, AT TIRITIRERME . BRI PR i
A LA BB I # 2aR AT R 61,

16 AN [ RR A v 7R 0] v 245 8053 05 A B o3 BEAT A
L, 4 B 45 5 v 24 24 20 RS o3 Tk e 1T PR L IR T B
) DG A OR F 7 R 4% T 7 A R AR R
B, FERIUE B 5 R IR0 R 25800 o1 32 B4 v T i
TR CBRER AL AP R, 2RIy Bk, BIF
AR B B BA 2B, AT RCRAEAE
B v i HORAT 25 3R R I o SR 1 D
R B, e 25307 o S 2 RO HE 70
8 X 2/ E FIRLH I 78 3 S0RT . Ak, s
AR E AR B HEL , | RBIEFEN G0 HID by
BT AT T ARRRIARER 0 HH A TE P Bl o) i ST
TN S EN), 4 Dou 25K LC-
ESI-MS/MS il £ HID 13 ANpesy, FExt i 7
AN EESL T LC-DAD E S5 Yang 4521
>k F§ UHPLC-Quadrupole-Orbitrap MS &l 21| HID
F1 69 MLy, IR A UHPLC-QqQ MS *f
17 ARGy EAT T e BRI . AHER H, IX ORI T2
DR DI TENE R EAT T ERAR,
O ) 5 AT R AR A I B & o AT A,
FEAR P2 IR O 25D AR BRI M 40 PR SR B S
ERAYRERCEL. K, EASPNAEEZ
HAGHIETER) HID JE47 2 B 14 o rOAS I 245
JeRBE. 5ok, LR TSRS, RAER
A T P RS 0 A A8 I 5 R AR R PRI Al
AP RUA

ARHIE SR o LI Agilent 1260 Y i B0BUH €
WA, JESL HID T AL 1 13 NP R B4R
Bl ZRIATR. ARZ=AEm. sUeFHE . EEmL. £
BER. Z5AREN. NEBERR. BT, EEE. WNES
. POEE R, TEREK A M. g ik,
TEUEEEAL b, A HID 248 R4 73RBS AN F
PRAEER AL 13 ANTE PR R 15 B 20 Af , FAR S BB AL
G I R B R HE HID ARG, AR SRR
A PSR AL SEA R R A I 7V, RNy HID

275 K ) B 249 2540 ST S el RO AT 7 B 5 R
1 BESHHR
1.1 UBESEE

Agilent 1260 RS HORAH (LG4, JE1H Agilent
Al AL104 B350 2 — R, it Mettler
Toledo A#]; RE-6000 JEfs 78K %%, i oREAL
A8 7; KDM YR IVE, Il AR TRk 24
B BAAE TR LEER AR R AT
KQ-300DE ZUA¥ it o il e o, Bl 7o A 4%
HIRAT; HH-S BEEAKBH, SRMHEFEES
J 7 WS e E . 0.22 pum AHUMEE R JER it
5 10441995), g it B A AR AF .
1.2 AR5

JRZGMEE . 3. B Ha T 22
BT, SHIR AR S S R = B
A ST, EIENEERHEREYEIE Coptis
chinensis Franch. TR S, AT ZEE R B R
TEYEE W Phellodendron chinense Schneid. [&2=
FEZ TR K, 35 R R TR 25 B A ) o 55
Scutellaria baicalensis Georgi. W TR, Ha T Nk
FRWE B AEYINE T Gardenia jasminoides Ellis. 1]
TR . XTI B (CAS 5 6873-13-8,
fit5 yz170427, JRESE=98%). SJEIR (CAS
5 327-97-9, b5 yz092419, FiE/rE=98%). T
JEHEE A (CAS 5 480-11-5, b5 yz170928, it
TE=98%). WHHZE (CAS 5 632-85-9, fits
yz161221, FiEsr$=98%). K=E1EM (CAS 5
2141-09-5, fIt'5 yz180524, JRE/DH=98%).
X (CAS 5 21967-41-9, #'5 yz180309, &4y
¥ =98%). BT (CAS 5 3486-67-7, it 5
yz180629, JRE/TE=98%). WESHF (CAS 5
51059-44-0, #t5 yz171009, JFiE/r%5=98%). #h
FRHEDL (CAS 5 6020-18-4, #15 yz180315, i
B H=98%) HJEFH (CAS 5 24512-63-8, it
5 yz171103, FUESE=98%). F/NEERL (CAS
5 6873-9-2, IS yz171108, FEDH=98%). 2
RU (CAS 5 3621-38-3, L5 yz170413, iEs
B =98%). /NEERK (CAS 5 2086-83-1, fit5
yz170421, JRE55=98%) ¥ H M RZIREAEY
BHEABRA A plkali Y H 32 [H Sigma-Aldrich
AT R AR I B R SE R TR A A ;
R Al R B R KA A adrais
TR RE T AR R IR A vl
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B IR TR W & T SO TA R A s A #rafiE
TEEE R R AR s g K s
WG A IRA
2 FEEHER
2.1 HJD £5/KREIRAIHI &

FREUEE 60 g %5 40 g #4140 g« HE T 60
g 0 10 f54lKIR W 1 h, BACE WG Sk piE
1.5h, €I, JEHEIN 8 fE4iKFIAIA 1.5h, HHF
2 RUEW, PR 28 AR IR MR E . —50 C
AR ERT A3 HID 207 8, R T T+,
#H
2.2 HJID FEIRMEBAL RS &

FRELHID F#5 10 g, i 500 mL A v ik T [5]i
N R 2 IR O B PR R IR S A R
CE, R AMEEIY . TR KPR 5k
A S R TTEAR OCR I BE IR S8 1B T
AT, R S I SR HU R 4 T S R
133 HID A Bk AL« BERE O Be AL 1E T BB AL
KA. B I 5 TR IR T /5 8 HID Ui
Ao P &AL 0 BT TR h R & H
2.3 SREXRMIB/REEIE

R RRECE ST IR TR — 25 mL &+, 30%
F VAR 2, T BRTR B o BB R REV, i FH P A
BT R . TR AT SRR AP 56 IR A
TR B FE A N TR, 11.4 pg/mL. 425 PR 36.0
pg/mL. KZEEHL 13.0 pg/mL. FJEFFH 330.0
pg/mL. B 42.0 pg/mL. F/NEERK 11.5 ug/mL.
2R 15.4 pg/mL. /NBERK 900.0 pg/mL. ELEIT
46.7 pg/mL. FEEH 73.8 pg/mL. WFHEAF 42.0
pg/mL. WA K 21.0 pg/mL. TE4LE A 27.0
pg/mL.
24 HiXSEAERNSIE

Iy RS S FREUE & HID T-Hr . A7 B AL . B
FR WAL IE T EERRAL . /KEBAL . PUIEHALT 10
mL AFEEHAF, TN 30% H BT UK K IG 8 7 7 A
10 min, EZ, 022 um MFLIEMREEIEL, BIFS HID
G277 e B A AR T TR
25 BIEEHG

%4 Agilent Zorbax Eclipse Plus Cis #F
(250 mm X 4.6 mm, 5pum), FENHHFEE-1%F R
KW, A 30 C, KgAK 265 nm, AR E
1.0 mL/min, HEFEE 20 uL, BEEEVEMIZAAERT: 0~
10 min, 10%MEE; 10~12 min, 10%~15% P,

12~14 min, 15%~20%Ff%; 14~16 min, 20%~
30%H E; 16~17 min, 30%~31%HEE; 17~21
min, 31%~31.4%FE; 21~30 min, 31.4%~35%
HEE; 30~35min, 35%~47%HEE; 35~40 min,
47%~50% FF ¥ ; 40~50 min, 50%~65% FF % ; 50~
60 min, 65%~95%H¥; 60~70 min, 5% %
2.6 HJID KRR T#M REARERMEISMAEER
FRiE “2.17 TUFVE Rl E HID 4207 T4,
FHARIE R 2T AR N 2231%. HRE “227 T
T ER S B ARPEI A ARYE HID TRt A3
Iy B NAT B EBAL 0.718% BEFR L EEHBAL 5.15%-
IETEEHAL 64.45% . KHRAL 25.76% PLUEHBAL
3.70%.
2.7 HPLC FAFEHE
271 RGENVESE 25T ik,
73 AIWRBUIR 0k RO HID R 5 IRt AL A
A VETROERE, WE &AM, 4R (B D
SR, VRAERE IR AR R 25 B R I8 £ T I 4y B R
U, B A A HL A% xof TR it g 5 1 (it e I ) o) 3 R 47
272 BMERFRFH  FEEWHURE SR GBI,
P HH 30% I EEFRE N 7 AMBREE, 23l S A
JoT B FE A R o0 IR B SRR, 4% “2.57 T
TSR AFIE 7 A5t B B R BT 25 T L Py 0 T
i, DU IR N AL PR (X0 WETH U AL FR (V)
Zxtfil S R AR e D 22, EATZRYERNE, 155 I
JS 53 PRI B A [ U 7 RERT 2 1 Y0 L 0l S s M. Y=
4.2829 X+0.176 6, ¥=0.999 6, £k V5 0.035 8~
11.440 pg/mL; ZRJEMR Y=18.962 X—6.074 4, r=
0.999 7, £&MEVER 1.125 0~36.000 pg/mL; A%:1E
Bl Y=44.068 X—1.086 7, r=0.999 9, kMLl
0.040 5~12.960 pg/mL; HJE~FF Y=5.130 8 X+
0.494 7, r=0.999 9, LMWL 0.469 0~300.00
ug/mL; FEIERK Y=59.547 X—30.839, r=0.999 0,
LRPETEHE 0.131 3~42.000 pg/mL; FNEEG, Y=
56.062 X—7.121 2, r=0.999 2, 2&PEVEH 0.035 9~
11.480 pg/mL; ZjMRH% Y=58.775 X—2.618 6, r=
0.999 8, Z&MEVEH] 0.048 0~15.360 pg/mL; /NEERH,
Y=90.337 X—204.46, r=0.999 5, &y
1.500 0~960.000 pg/mL; ELy] ¥=59.303 X—
257.76, r=0.999 6, ZMEVEH 0.729 7~467.000
pg/mL; FEE ¥=33.606 X—15.172, r=0.9949,
LRPEVER 0.115 0~73.800 pg/mL; PEEIF Y=
45.876 X+4.4079, r=0.999 7, &L 0.065 7~
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N-DOEHEAF 123 E R
1-phellodendrine

13-TFZ48% A

2-chlorogenic acid  3-magnoflorine

8-berberine  9-palmatine 10-baicalin  11-wogonoside 12-wogonin

1
EBL (G) FNiRF (H) BY HPLC [&

4-geniposide

BAMRBE (A HID £5KFE (B)s ETEEIM (O

5-coptisine  6-epiberberine  7-jatrorrhizine

13-oroxylin A

Ehs ZBEERAL (D). KEBLL (B). TUEIMAL (F). AHEE

Fig. 1 HPLC of mixed reference substances (A), HJD water decoction (B), n-butyl alcohol fraction (C), ethyl acetate fraction

(D), water fraction (E), precipitation fraction (F), petroleum ether fraction (G), and solvent (H)

42.000 pg/mL; HNEX K Y=38.580 X—2.627 3,
r=0.999 4, 215 0.032 8~21.000 pg/mL; T2
483 A Y=27.353 X—2.708 9, r=0.999 3, Z&{EiE
FE 0.042 2~27.000 pg/mL. 7] LA H &3P s 76
F IR 0 o AR PR T L A e 1 % R R Ao

2.7.3 REEERK B “2.47 TR VAR H]F) HID
STTRER LAy, 35 €2.57 TP SR AL RE 5 IR,
A1 SITHEL 13 PV RS AT SRR K 22 16T
WP B, R/NEEIR. ZMRER. /NEERR
BT, 5. DOESH. JOEE R, TEAER
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A ORI AR RSD B AR BE IS [A] RSD AH, 25 500%
AL RSD 4514 0.819 4% 0.906 3% 0.670 3%
0.969 5% 1.214 4%. 1.096 7%- 1.188 4%- 1.228 9%.
1.030 6%+ 1.516 9%- 0.949 5%. 1.281 0% 1.937 8%,
B B 18] RSD 4315 0.021 2%-0.011 8%-0.022 7%-
0.019 5%+ 0.071 0% 0.073 0%- 0.045 6% 0.034 7%-
0.031 0%+ 0.016 1%- 0.022 3%- 0.022 0%- 0.021 9%,
48 IR B SR B W T AR P RSD 3/ T 2%,
TREGIS R ) RSD {EI/NT 0.1%, U BZAS I 77 v
P B R AT

274 Rt BUE-— HID SRS )
ERHIE 0. 2. 4. 10, 24 h BERERIN, FHiH5L 13
FhUEVE RO AR SRR . AR ZZAEm. e~
BOEDR. RANBER. MR, NEERR . EEYT. i
KA. DOEEH . DUEE R, TE4NE A X RGN
FURIER BRI A] () RSD {H, &5 R UEMH AL RSD 4354
1.486 7%+ 0.983 1% 0.898 4%. 0.771 4% 1.986 8%-
0.674 2%- 1.063 7%- 3.605 5%- 0.977 4%- 4.280 8%-
0.921 1%~ 1.334 7% 2.978 1%, f#E4H}[a] RSD 43
578 0.028 3%+ 0.029 3% 0.030 1% 0.048 0%-
0.086 3%- 0.088 8%+ 0.051 2%- 0.036 4%- 0.029 8%-
0.019 7%- 0.026 3% 0.027 8%. 0.021 1%, &&E 5
TN T A3 6 LT AR ) RSD {E /N F 5%, &
BA IS [R] i RSD fEHEI/NT 0.1%, %45 8%KH, HID
B E L B G 24 h WFRRGE

275 EEMHRAE  FNES 5 0 HID Fi, 1%
“2.57 TR SFARATAI, 43 AT 13 FpE
SRR SRR KRR, RB I, &
FONBERR . ZORRAR. NEERRL. LIV B W
WET . WHEE R, TR0 A WA B i)
1) RSD fH, £5FUEMA RSD 73314 4.178 1%.
0.713 3%+ 0.615 2% 1.756 3%-2.705 7%~ 1.523 0%
0.957 7% 1.137 5%+ 0.863 6%~ 2.786 2%- 0.591 6%-
1.679 8%-+3.468 7%, { B I} [8] RSD 43 71124 0.020 5%
0.051 2%- 0.025 3%+ 0.070 1%- 0.063 0%- 0.077 6%-
0.052 4%- 0.036 2%+ 0.030 8%- 0.045 6%- 0.049 0%-
0.085 9% 0.035 9%, &5 ER&WADIETRFRT
RSDE I/ T 5%, T BRI [8] (1) RSD A 341/ T 0.1%,
Tt Bz A 77 VA AR E W] HE

2.7.6  NFEEIWCERRES RS FRICS 4 CA 13 Flg
PR B HID FE b, K523 ISR SR TR
KRZEAEH . SR FH . PR R/NEEG. Z5AR5
ANBER. YT, EEH . DOESH. DUESR.

T2 A R GRS AE &, 3EREI e A FIRE
i 13 P M R RV T AR TF B L RIS % AT RSD
B, R NFHR. SRR R0 e H
TOERN . RANBERR . ZGARM. /NEERR. YT, 3
L DOHET . JOEE R, TEAE A FENL
KRN 96.591 8%+ 94.285 1%-. 97.693 9%.

99.026 4%. 98.151 6%+ 99.385 5%. 97.342 4%.

99.376 0% 94.474 6%+ 92.706 9%. 95.315 0%-

91.166 7%- 90.892 1%, RSD 435N 4.182 1%

1.262 7% 2.610 9% 2.226 4% 2.931 3%. 4.732 1%-
0.969 1% 0.759 9% 4.314 2%-2.200 3%- 4.783 4%.
3.789 2% 2.464 2%, ZEF IR 13 Fssr i EficEe
7E 90%~100%, RSD {H14/NTF 5%, V8 iZAa 7
LT BB R R

277 HFEIWE  alPATHIE 5 4 HID. Ak
AL BEFR SBEERAL 1E T EEAL. AKAL A K UL
VETRALFE S o SR AL HPLC J7¥2:43 5 Hidk 47
0 -4 A bRyt 5 HID Be S e R Az b 13 Fh
TR IS E. g5 (R 1) R 13 Fhb e sr
£ HID & 8l i (1) 6 MK B~ 1 /INEEBR
ELEYT. R, DS, S

MEIEPERTE HID AR S 1 5 40
ARG, AMEEERA AT 12 B, (H I A
TR AR S 4T EREK BERR LB
AR 12 F, T EARER AL SRR A e
HEEE ST HID 2275, VRS S BExt it 3 Fhig
PER BA B ERIEM, (HHRBD & 20T
T HID &7, A&, 1IETERAF 13 Fhig
YRR 35 T AsE H ELAE 8 B o SRl ZAR AR, 1L
WER. TERR A BT, SR, NS
R TPHEGESEMEM. Wi, MWE 2 FiEalFEH
AT Ho A B AL, IE T B v P R o
&= S HID 4207 R B AARAL o 7K A FAYTTE BB A7
W AT 13 R 11 FRE YRR S, (H I R A R
F RS BB B& RS HID 277 %R
K.

B 13 FEMER T AT 2 RO I,
HID 475 AR CONBERR . EL 5T, i
Bl ZGARBR. R/NEER. AU EAAED FE
e, HUCNIRBER SRR e FED) MBEhE
KRy (WA, HET. SR, TERAER
A, AHR (RER) FEK (B 3). fhH
Rrrb 4 Epsr & BRI, BERR CIE AL 1 R ) Tk
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F=1 HID REWRMERBLIA 13 MIEMR S S ENELE
Table 1 Content of 13 components in HJD and different fractions
y RS EU(mgg™)
" HH KZIEW RDER 2515 W WEEE TSR
HJD 3.8276%0.1158 6.748940.0450 8.9056+0.0864 9.4028+£0.0966 17.536 0+0.2370 2.1689+0.3488 0.261 81+0.0212
FHEESAL 0.0083+£0.3185 0.0039+0.0081 0.0073+0.0025 0.0040+0.0051 0.000040.0000 0.031140.0055 0.015240.009 5
B CBEEAL 0.00004£0.0000 2.6549+0.0382 1.1530+0.0143  1.2864+0.0415 7.341940.2056 0.507940.2637 2.777440.0451
WETESRAL 3.8979+0.0935 3.2778+0.0419 3.0990+0.0423 10.1990+0.1558 15.9000+0.6922 3.255440.5750 4.469340.108 8
IKFRAL 0.3503%0.1389 0.3034%0.0055 0.1650%0.0038 0.1052%0.0186 0.172440.0335 0.1394+0.288 1 0.128 1£0.0219
UURE AL 0.8576%0.3579 0.0460£0.0175 0.1727£0.0074 0.096 9£0.009 6 0.000 0+0.0000 1.7325%0.6758 0.29671+0.124 6
oy R HU(ng-g™)
" BT HEH H RER N BT
HJD 19.6820£0.1452 14.058 0£0.163 1 18.5770£0.092 7 1.080 0+0.026 1 53.082010.5443 72.3830£1.094 8
MBS 0.1965£0.0439 0.026 7£0.007 1 0.020 5£0.0014 0.0153+0.0152  0.099240.0449  0.0289+0.026 9

s 2 Er A 8.188940.0572 2.930310.0867 0.823 5+0.1210

6.33352£0.0511 5.6094+0.152 8 150.950 00.331 1

ETEHA 21.0600410.2349 5303440.1074 12264 0410.0779 1.194440.021 1 69223 0+1.1033 84946 0%£1.132 1
KL 43734100230 0.6043+0.0050 0.4645£0.0063 0.661310.1698 2.361410.0093 1.3377£0.047 1
UE AL 43066+0.126 1 0.6409+0.0320 0.6568+0.363 1 0.4556%0.1126 2.3913%0.0313  0.000 0£0.000 0
100 = w— - 250 9
. R — —
| -5 | FUB A
i S E 200 -5
= :Fjﬂm‘ l O s
& T T O 7
= - B o0 - 2
g ® gt 2 1 e
& L = —t
2 .0 o 2 L B L
= i e )
= HAIB B
50l - 50 HOR
-5 LB 5
TR A [Py
oLl N BN BN I ol . e BN - TR A
= 2 B OB OE B E B OB OE OE OB
2 OB B X 3 2 8 B ¥ B
= N B 2 = N P S
s H GRENE " =
= &=
2 HJD REEMIH 13 MIEERDEE
Fig.2 Content of 13 active components in HID and different fraction
T R EVRANIL S &S 2] HID 251 2 i, KB AR PO K&, A% 550 HID Hig 235

(RO AR B E & B3 EAR. 1T R
frd 4 B G E =G5S HID 427 AL A0
N B8 A S 15 1 1o 7 KB A 5 e R A AR '
UTHEAR T HID 4275 . BeAh, JUHE AL -h T3 J ik
R EY . Bk, 274G EiR st &8 HID IE
TEEERAL N HID A 2G4
3 e

AR, B HID 7R BRI R BTz B BA

YRR 20 B FRARL T IR AIIE AL, 2R e 3k
B/NBERR . MG T S B VTSR R s 0] i
A BTG ABCF SR R IE R R
BERAMINRRAEH . toh, AR HID F
TRTTRE PRI IR 32 B PR RSy /N B 45 /40
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Fig. 3 Total content of various active components
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