3670 * ¢ $# Chinese Traditional and Herbal Drugs 3£ 51 % 2 143 202057 A

A

<>
= = E

E FitEFHXNERE A BRRETNIAR

WA %H%Ei%l, B oMl RNE, SURA!, E s
1. AR T £l 24 AR T FE e, R 5K 24 B A B Ry P 26 R PR A FE S, DU )T R 610045
2. P& Efjl:éfﬂ%fﬁfn, [ oK rh B2 24 LRy vh 25 R AR AP R, DU RS 610041

?ﬁﬁ E: BN #v—MEESiiiEai (UHPLC-UV) KTk RIN & MK B Wb D-# A F . HIRE. B
& 14 PR S &, S0 ESSNAFREFESNRREZER. BE A Agilent Poroshell 120 EC-Cig
(150 mm X 2.1 mm, 2.7 pm), LAZJE-0.1%BER/KIEHCAVANARE EE Ve, VIHiE& (2100 254, 310 nm) X 5 A=Ak
68 HLAE S 14 Bl 2o BT IE s FEAE RSB HT . AN . RIS BT RN oy o i e s AT SRt
IHT. GER 68 HLRES & B B N D-E A1 0.063~3.885 mg/g. 3-ERIEEM K 0.012~1.540 mg/g. EEER
0.036~4.017 mg/g. 3-FEILE AR EK 0.016~1.837 mg/g. B EK-6"-O-AFEH 0.004~0.449 mg/g. FTHEE R 0.021~2.076
mg/g. KEF 0.010~1.527 mg/g. FHERETFF 0.007~0.471 mg/g. 5-O-H FEAERTBTKEETE 0.062~1.029 mg/g. L H 0210~
8.453 mg/g. EIEF L 0.001 ~0.237 mg/g- KA EALBIHIE 0.007~0.204 mg/g. H W 0.056~1.311 mg/g. FEALBIHHE 0.002~
0.042 mg/g. WEEITEZESMTRIT, F— FAFHCKEE S A T B — SR, EARR R ARG A & — 3k
HFHEBRKER. &t #rET UHPLC SR Uk 2 H o & ale ik . BRI, BEMR, ol v IERE m
LR T R TS
KR NEEREPRL BRI BRAOiAH G WU FEES AR AERZES R
ST D-SAACE 3-REERE, BRE: 3-WAEESRE: BRE-6"-0-A W, AREERET: K9t FRET:
5-O-FEYEMTFOK e, P E: RIAERR: KERMFHER, HERKR, SR
FESES: R286.02 XEkRERS: A XERS: 0253 - 2670(2020)14 - 3670 - 09
DOI: 10.7501/j.iss1.0253-2670.2020.14.009

Overall quality evaluation of Fenghan Ganmao Granules based on multi-
components quantitative determination and chemometric analysis
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Abstract: Objective To establish a method for the simultaneous content determination of 14 chemical components such as D-
amygdalin, puerarin, hesperidin in Fenghan Ganmao Granules (FGG) by UHPLC-UV wavelength switching method, and chemometric
analysis was used to analyze the quality differences. Methods Separation was performed on an Agilent Poroshell 120 EC-Cis (150
mm % 2.1 mm, 2.7 um) with a gradient elution of acetonitrile and 0.1% phosphoric acid. The content of 14 chemical components in 68
batches of samples from five manufacturers was determined by switching wavelength (210, 254, 310 nm). The radar chart, similarity
evaluation, heat map and hierarchical clustering analysis, and principal component analysis (PCA) were used for data analysis. Results
The content of each component was as follows, D-amygdalin 0.063—3.885 mg/g, 3'-hydroxy puerarin 0.012—1.540 mg/g, puerarin
0.036—4.017 mg/g, 3'-methoxy puerarin 0.016—1.837 mg/g, puerarin-6"-O-xyloside 0.004—0.449 mg/g, mirificin 0.021—2.076
mg/g, daidzin 0.010—1.527 mg/g, prim-O-glucosylcimifugin 0.007—0.471 mg/g, 5-O-methylvisammioside 0.062—1.029 mg/g,
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hesperidin 0.210—8.453 mg/g, rosmarinic acid 0.001—0.237 mg/g, oxypeucedanin hydrate 0.007—0.204 mg/g, glycyrrhizic acid

0.056—1.311 mg/g, oxypeucedanin 0.002—0.042 mg/g, respectively. Chemometric analysis showed that there were some differences

among the samples from different manufacturers, and the samples from the same manufacturer were more consistent. Conclusion The

method is simple, reproducible, and specific, which provides a reference method for the overall quality evaluation of FGG.

Key words: Fenghan Ganmao Granules; overall quality evaluate; UHPLC-UV; wavelength switching method; radar chart; similarity

evaluation; heat map and hierarchical clustering analysis; principal component analysis; D-amygdalin; 3’-hydroxy puerarin; puerarin;

3’-methoxy puerarin; puerarin-6"-O-xyloside; mirificin; daidzin; prim-O-glucosylcimifugin; 5-O-methylvisammioside; hesperidin;

rosmarinic acid; oxypeucedanin hydrate; glycyrrhizic acid; oxypeucedanin
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Table 1 Information of 68 batches of samples

i AR PR AR (O
S1~813 A 13
S14~822 B 9
$23~839 C 17
S40~846 D 7
S47~368 E 22

2 FESHR

2.1 @i, R

211 BilE&fF M Agilent Poroshell 120
EC-Cis (150 mmX2.1 mm, 2.7 um); PAZJE (A) -
0.1% 5 IR /K I (B ARSI AH , B FE B AR 7 0~
32 min, 2%~14% A; 32~57 min, 14%~18% A
57~80 min, 18%~50% A; /AFIA & A 0.3 mL/min;
R 25 Cy Rl 0~20 min ¥ 254 nm;
20~22 min N 210 nm; 22~45 min N 254 nm; 45~
58 min ¥ 210 nm; 58~61 min A 330 nm; 61~80 min
N 254 nm; HEFEECA 5 pL. UHPLC-Q-Orbitrap
HRMS i #2 LA 0.1% FH B /KIS A EI A B, H
RFAF F

2.1.2 JREEZM BN HESI-I ;& &%
EIRE 320 C, HENSIEE 350 C, HBSES
10 arb, #§SJE 17 35 arb, WiZEHLIE 3.50 kV. F1H
JR: IEE T Full MS/dd-MS>#3X, Full MS 43 #%
N 70 000 FWHM, dd-MS? 2338 % 4 17 500
FWHM, JFifirbb % H RN m/z 1, REERERE BN
20, 40. 60 eV, HFEIEEIA m/z 100~1 500.

22 ARRHIE

2.2.1 REXREERIHS B DA AT 3
BEBRE. SRR 3I-HEAEBRE. BIREK-6"-
O-ARWEEF . FHEERET . KGIF. FHRETF. 5-0-
FRERZEIT IR B R, BRIEHIR. KAEHAMNL
ATEAER . HERE . FIprRT RS EE, B
FRE > N 50% FF LI Al & D-75 A1~ 429.1 pg/mL.
3 FRFE I K 235.8 pg/mL. B &K 341.4 pg/mL.3'-
A ERE 154.6 pg/mL. B K-6"-0-AHELF
51.5 pg/mL. JrPEEMRETE 2183 pg/mL. KEH
233.3 pg/mL. FHRE T 46.9 pg/mL. 5-O-F Ik
FOKEEE 97.2 pg/mL &R 1 313.2 pg/mL. K%k
f% 28.5 pg/mL. KEFAAFTIAZ 44.9 pg/mL. HE
FR#% 293.1 pg/mL. AMHETHER 11.7 pg/mL FES

Xof ot VTR o
222 AGVER & DU GERCE WU R R
4.0 g, KRR T, BHEE A, #ER I B 50 mL,
FRog &, #AR 30 min, A, HREHEE,
F FREEAN R IR (U, $R5T, PRI, REEWREN LR
JEW S mL, T, WREH 50%HEEE, HEER
SmL &Y, MEBEZRZIE, %24, M 0.22 um fifl
JEFEIER, ERERIEM, HfS.
23 FHEFER
231 LMEEHEIER REEWE 2217 WUMNES
X R VAT, RROREIAS R AN R T R R IR R A 0
HE VAT . IR “2.1.17 TR UOERE, n
SRR TR, DA RUA AR, (LEDIREIR
PRt AR, GetibnrEtize, BEATLRMERDE, 4R
WK 2. S5REY], SHOTES H B EIREIEE N
5 IETHA 2 RIFHILERR.
232 EEERK H “2.2.17 TURREA XIS
W, 1% “2.1.17 OUN sk e 8L FE 6 Ik, i
TR, TH5 RSD. 5 EIR, 14 PRIG5>
W TRIFR K RSD N 1.09%~2.28%, R WL ARG E
RIF.
233 foEthikie  BUE— g mEm (SO, &
WIFE 0. 4. 8. 12, 16. 24 h#ERENE, 0%
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U . S5 RRIR, 14 FAFIIAL 22 B oy 1P 38 e
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Table 2 Linearity of 14 chemical components

53 WA Ry EVEpap ” LRSI/ (ng-mL )
1 D-¥i A= Y=0.1278 X+0.473 8 0.999 4 2.86~429.12
2 3-FRIBM AR Y=0.470 3 X—0.238 2 0.999 9 0.47~235.83
3 Bl Y=0.980 8 X+2.323 0 0.999 6 1.71~341.38
4 3-FE IR R Y=0.456 8 X-+0.528 8 0.999 5 0.77~154.64
5 FAR F-6"-O-KBELF Y=0.4193 X—0.057 5 0.999 6 0.26~ 51.48
6 B T Y=0.3757 X+0.458 2 0.999 5 1.46~218.30
7 NEAC ¥Y=0.559 4 X-+0.408 2 0.999 6 0.58~233.32
8 AN (¥ < ¥Y=0.247 1 X+0.067 5 0.999 7 031~ 46.87
9 5-O- F B4 R K Bt Y=0.337 8 X+0.166 0 0.999 6 3.89~ 97.21

10 e R Y=03110X+1.054 1 0.999 6 6.26~313.23
11 HIEFR ¥Y=0.553 9 X—0.0750 0.999 6 0.07~ 28.53
12 IKEFATTEH R Y=0.556 0 X+0.183 5 0.999 6 0.45~ 44.86
13 R Y=0.117 2 X—0.001 4 0.999 6 3.91~293.10
14 FMETA R Y=0.414 4 X+0.031 5 0.999 4 0.15~ 11.75
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1-D-amygdalin

10-B B2 HF 11-3KEER 12K SRR 13-H Sl
2-3'-hydroxy puerarin

14-FAbRT AR

3-puerarin  4-3'-methoxy puerarin

glucosylcimifugin ~ 9-5-O-methylvisammioside ~ 10-hesperidin ~ 11-rosmarinic acid

14-oxypeucedanin

5-puerarin-6"-O-xyloside

12-oxypeucedanin hydrate

6-mirificin ~ 7-daidzin  8-prim-O-

13-ammonium glycyrrhizinate

1 REWMRMARA) S1H#IXMEER B) AIH#RERN UHPLC-UV
Fig.1 Typical UHPLC-UV chromatograms of mixed substances solution (A) and sample solution S1 (B)
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Table 3 Determination analysis results (x £ s)

N RV (mg-g™)

> DA~ IRFEERER WRER  -WEEERER BRR-6"-0-AHH FRERET KEH
A (n=13)3.5911+0.272 1.404+0.088 3.6831£0.240 1.671£0.110 0.397+0.038 1.889+0.113 1.318+0.098
B »=9) 0.691+0.301 0.876+0.210 3.096+0.249 1.2021+0.145 0.287+0.033 1.3861+0.167 1.018£0.167
C (n=17) 1.794+0.228 0.564+0.046 2.216%0.134 0.9231+0.072 0.184+0.013 0.996+0.070 0.502+0.037
D (n=7) 0.956+0.214 0.361£0.072 1.014+0.200 0.451%0.077 0.095+0.020 0.466+0.082 0.34910.071
E (n=22) 0.126+0.054 0.056+0.018 0.184+0.066 0.08610.032 0.018+0.007 0.099£0.037 0.048+0.018

N JF & H/(mg-g ™)

THRERT  5-O-FPIEYEHTOREES T REER KEEAHTZR HER AR

A (n=13) 0.445+£0.018 0.8124+0.181 3.805+0.679 0.157£0.032 0.133+0.014 1.137£0.098 0.038+0.004
B (n=9) 0.234£0.109 0.55140.177 6.818+1.080 0.09140.049 0.1411+0.032 0.711£0.165 0.02440.008
C (n=17) 0.121£0.011 0.458+0.038 2.175+£0.213 0.088+0.013 0.03610.004 0.568+0.060 0.02610.003
D (n=7) 0.144£0.031 0.2524+0.059 2.176£0.463 0.047+0.024 0.04310.011 0.33540.082 0.012£0.006
E (n=22) 0.025£0.010 0.09240.022 0.6091+0.201 0.003%0.001 0.01140.003 0.10610.042 0.004+0.002

N T SE LRI S A AR VA it AL A )
B AE L, 2 1 14 Rl o - 5 &
AL EIEE . T AFE AR S B A
KoK 5 AL AMVFE L 14 22 il & #T 1
B3 MEAT AN, P A2 P ML R R AL 27 1 20 1Y)
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Fig. 2 Radar chart of average content of 14 chemical

components in samples from five manufacturers

SRy R R, R TE A RERGT: il E
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14 Fifb 22 i o & IR, $Rn N2 A5 &
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WA B, D-EEAE AT PG 1R
FELEVERYP, Al A BRSPS SRR
E FE b P38 2R 28.5 % (3.591 mg/g vs 0.126
mg/g), H 5 MARFAF= AR DS H T
TERERBR, XRAAMER.

2.5 WEHEZSISMN

2.5.1 FRSUENEAE LR VAN RAHE RS kg 4R
S i B A T M S B P 2 R SR A B TR R
PR A tE L, JCHIRIE I B R o 48K 2 20
ANSBHEAE L T U4151,00 68 AN [ A 72 Al X FE Jk
B Wik UHPLC-UV Kifk, SANE KA Re (F
B R SUEEAHUEE PE M R4 (2012 BROY, 52
MR CREAR IR ERR SN AL By C. D4 XA
FEAVFE S UHPLC-UV BEREA D ELEAHLE,
FUE S as R R 4. 2R ER, AL B. C. D4
KA 2 A I IAFE SR B BIURERE i AR AL KT 0.940,
U I A VR i 8] () R A 22 SRR/ Tk B
FESAALELE 0.856~0.983, X8 5 H A AV AREL,
Al E FIRE G B A T B 25 R BOR . (R 2 e 45 R
RO, AR A P2 A I RE S 2 18] 14 ANMESERRIT R
BAAE—E R, B RSCERET, iR A
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Table 4 Fingerprints similarity evaluation analysis results

of 68 batches of samples

s AL |5 MUUE | w5 MU | RS MIUE
S1 0971 | S18 0.982 | S35 0.992 | S52 0.941
S2 0.994 | S19 0.948 | S36 0.971 | S53 0.961
S3 0.993 | S20 0.985 | S37 0.971 | S54 0.891
S4 0.988 | S21  0.963 || S38 0.993 | S55 0.884
S5 0.990 | S22 0971 || S39 0.994 | S56 0.932
S6 0961 | S23 0977 | S40 0.978 | S57 0.968
S7 0.960 | S24 0974 || S41 0.986 | S58 0.889
S8 0.989 | S25 0.994 | S42 0.944 | S59 0.913
S9 0.994 | S26 0.993 | S43 0.980 | S60 0.944
S10 0991 | S27 0.993 | S44 0.978 | S61 0.856
S11 0989 | S28 0.993 | S45 0.981 | S62 0.874
S12 0982 | S29 0.993 | S46 0.976 | S63 0.873
S13 0984 | S30 0.993 | S47 0.947 | S64 0.974
S14 0927 | S31 0.994 | S48 0.924 | S65 0.893
S15 0985 | S32  0.994 | S49 0.983 | S66 0918
S16 0980 || S33 0.973 | S50 0.902 | S67 0.937
S17 0983 || S34 0.992 | S51 0.946 | S68 0.966

AR /NZE S, AN R 2 1 D TRIAR 22 S 0K
IR, RUGEHE 55 /NE(E BT EL

B I 5B 45 AR ISR AR = Al A FE B B kL
WO & B R ROR, AR E P K. A
PETE 2 B2 sl 2 () 38 b, b — 20 ST T KT
SR E ORI RFIEFR S B, DU X TE 3 B kL ot
RIBEATHE RS RIS E R 46
LR (AE BT 5K 22 #k0O R FE B E Bk 1 UHPLC-
UV EEEEE, SAERGRE RS (F2tiks
SUEEMALE RN R4 (2012 D), LL S1 NS @
TR (FE 46 REUCRE S 0 G B o 0g BEAR X 3 =D,
K2 SRIEE, T EIER LIS, AR RARHIETE A
B . SR A BR O B 5 AT UHPLC-Q-Exactive-
Orbitrap HRMS AR X} 25 NI TR,
16 ANt R 28 5 HEL A LU A IE . 6 M IE 2 &
YIS TRIN,  FA I ST X SE SRR R AR IR R AL
B DL 30 2 m 0 HE IR 1 20 BT (E AR 2856 FEL ot L xS
ORI B T A E B LK 5.
252 EREST AT B EIRAN AR
AR A SIS kL ) 2 H e = e, LIS
(1) 68 HLKFE A 14 PPk 22 5oy )& A VPN R

3-BRF-4-O-MEREH  4-L-5HCH S-DAEHLHET 6-3-BEERE T-BIREK (9

50 60 70 80

8-3-FALEMEK" 9-HiREK-6"-0-RHEH"

10- PR EE" 1-REH R2JHREET 13-HMOWE  4-RRR-8-C- A (1-6)-HE T  1S-EF/MEE  16-5-0-F R4

BOREEH 18- R H" 19-HIEFMR” 20-KEHICT 21 KSEMATHER" 22-H #Re

"FIR G IR il EEXT TR A

23-EAMETHHER" 24- BRI RS 25-6-ZE MM

3-puerarin-4’-O-glucoside ~ 4-L-amygdalin ~ 5-D-amygdalin®  6-3"-hydroxy puerarin® 7-puerarin® (S) 8-3'-methoxy puerarin® 9-puerarin-6"-O-

11-daidzin”
18-hesperidin”

xyloside®  10-mirificin”

16-5-O-methylvisammioside” 19-rosmarinic acid”

12-prim-O-glucosylcimifugin®  13-glycitin

20-isoflavoues aglycone”

14-genistein-8-C-apioside (1—6)-glucoside  15-narirutin

21-oxypeucedanin hydrate®  22-ammonium

glycyrrhizinate® 23-oxypeucedanin® 24-nobiletin® 25-6-shogaol “identify with standard substances
E3 AR XERE PR R S A

Fig. 3 Typical characteristic fingerprint chromatogram of Fenghan Ganmao Granules



* 3676 ° ¢ $ % Chinese Traditional and Herbal Drugs 3% 514 55 14 3 202047 A

x5 REMBRIEEBENSIBRIEETERRER

Table 5 Ion fragment information of common peaks without identify with standard substances

o o P Mg seME RE/ T Jmax!
[M+H]* [M+H]" (X107 (dd-ms?) nm
3 BRE-4-0-FEHHELEDS C27H30014  579.170 84 579.170 59 —0.43  459.02,431.34,297.15 250.89
4 LA C20H27NO11 458.165 69 458.16531 —0.83  265.08, 151.05, 115.02 263.11
13 BHEHERY CH2O10  447.128 57 447.128 78 0.47  285.08,270.05,220.10 256.02
14 PRIRR-8-C-HHEHR (1-6)-T A PELFIS] CysHasOn  565.15519 565.15594  1.33  433.47,313.42,285.17 251.18
15 ZEFh R ERY C7H3014  581.186 48 581.18640 —0.14 273.08, 153.02, 147.12 283.07
25 6-FJHmH1 Ci7H2403  277.179 82 277.179 81 —0.04 137.06, 122.04 280.12

b5, K Heml-1.0 B DLRK RGBS | Sz Q9247 34 Dﬁﬁ—ﬁ‘ﬁiﬁ?ﬁﬁﬁﬂﬁliﬁﬁﬂlﬂ@#%I‘EﬂE‘JDﬁE—
BIRK T, ZPRILE 4. HPBIRRIMEM, I BMEBE. M REE R ER C3. C10 BAy—

R 5, MEBOKHERRMRI R ClLRMEN 3, itk oA —

2, £H C1 (D-

Ve R MBS E R ERAEAE A 14 WA C3 (EIRED. C10 (L) NIX 5

LA S BERBOR A=l A 5% SIS

Dt mbE, KPS SRS BB E, 2.5.3 FESHHr (principal component analysis,
Hop= S RER s Ak E # &gty PCA)  PCA nIX R B2 &3k 7 pudise
s, RHHSSESSEHBAR, HomiE B B4Endr, did g nT HiR A 2405 B
W7, SWEESIER -8 AEESMIEE HESNEE, AU EaZElNFmsr, &%
ISR RN 68 HLIRFE M SRR X IR, % AHE )G, FEARRAVEAE E R HCE T E AL E,
AR i & H I —2, R R — A= L R R ATRAEA AL A B RS B125) REFFELL 68
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CI-D-##&A-1  C2-3-FERMEK C-HMREK C43-WHEEBMREK CS-WREK-6"-O-KHH  Co-frEMAT CT-KEH  C8-THRE T

C9-5-O-FEEHEHIFKEEE  CLO-fE R ClH-RERER CL2oKEHMITHE CI3-HER Cl4-FAimmizx, Weld

Cl-D-amygdalin ~ C2-3'-hydroxy puerarin = C3-puerarin ~ C4-3'-methoxy puerarin ~ CS-puerarin 6"-O-xyloside =~ C6-mirificin ~ C7-daidzin

C8-prim-O-glucosylcimifugin ~ C9-5-O-methylvisammioside = C10-hesperidin =~ Cl1-rosmarinic acid Cl12-oxypeucedanin hydrate
glycyrrhizinate Cl4-oxypeucedani, Fig. 6 is the same

El4 68 HURNERETAID 14 MUFERD S EREBENN

Cl13-ammonium

Fig. 4 Heat map and hierarchical clustermg analysis of 14 chemical components in 68 bathes of samples
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HEUOAFE K B R 14 Bk 22 & BN R &, R
M2 BB iH A SIMCA 14.1 #HT PCA. 73#7
SEREIR, TURRECKN 3 ANERS, BRI ZED
kR 90%, FHIRT 3 >R AElg 78 A4 T
JATE K WK () FEAGFAE A E B G E . B R2=
0.963, O*=0911, KHBMPLEHILRLF, 45R

L 5. 6.
A OA
EB

31 ac n"®

D
21 eE -
0 i

t[1]
Rx[1]1=0.881, R%[2]=0.061 1, Ellipse: Hotelling’s 72 (95%)

5 PCASNHAE
Fig. 5 PCA score scatter plot
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El 6 PCA Em7EETE
Fig. 6 PCA loading scatter plot

P S R AR = A B B 42K,
PCA AR X 7 SREIRE TR —8G B
FES AT L, SR HA R 2 [ 5 &
FE—EMES. K6 ElnikiiE, R ML
SRR E A SR EER I TTER, &1 AR
MRy, BE B B R SR AR B, B R
K, RFZA G E ERFEA X 4L IR 7E F it ek
Ko b B R (Cl10). D-HEH-1 (C) 7£
AR ZR LB EOR, RBHIX 2 AN R XA
[ A5 72 Al S B B R 1) B LR bR, AR
SRR BRI ey, B
98 5 T 4T 16 ) 4R S I T A 2 e L1 O-1,
HAT, mRi@Ea Ty s R IR AR, Zebift. K

ZIA. RAG. TN ERE . ARAE ST HG S R
it 28 R AR B SRR B A, HL™= 1L 77 50
il RN (B S5 AN, B TR SRR R,
SETR AP AR MY N TR R B O R B — B
D= A AT A A R ) R RO, S
SRR L A2, BAE— 58 I BRI FE 2% A
oK ERE . ARRANKTEE, 33 D-
A HEEERBOR, A A N I A
2R JR 254 ot AR I T 20 D-2 A A i
AR

3 itig

PR A AR P b S iA e, RIA R A
FEARN T BRI IR 2R R . KA R R i
SSH QKR R MR AT 20 AR B Ta] |
H RS D B RS AR BN E R . ARSI AT
SERRMY, A — AP AS R ORE b ) B A o i — 3
P (s — 30 A, HA R AR 2 T8 R
R T — B ZE R BOR, BRI E T TR A
NAHERE

H R ZG AL i SR, A E A BU LA R BR
PR AR ME A T S e 2 R A R 2 R, 24
IS RAEA R T JLAR AR o B PP ol SCRR AT,
AHIFUE L T NFEE BURL AL 7 7 WR 250k 14 R4k
RS RN E B A Tk, DAVPAR UTE B B kL
AR . PRSI B Sk R I 24 R 2 ) 4R AR
PR RS 5 2 JRR B FT 25 1R O R SR, (L el T 2 1
JRZE SRR, I3 B SRR 22, AN R R D E 2%
-, WOR K78 S ZE VB FL AT SO i .
SERIR 5 FAS AL AR i) R IR I B ROk Hh R R
AR SE B R0 R R O R BB e B N € (0.545
mg/g) >A(0.519 mg/g) >B(0.436 mg/g) >D(0.211
mg/g) >E (0.100 mg/g), A=k E 3 BT
NEEFAARL C 1) 18.34%.

ARSI ST 1 3T UHPLC K1 #eiZ: i XL 3
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X T i S FA TSR 1) 5 AN P ARk i) 68 HERE i it
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JREE L, Ay AGERE BURL I o S SR A 1
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