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Quality Evaluation of Polyporus Formula Granules Based on Fingerprint and Multi-component Determination

LI Bin, NI Dongyu, ZHANG Mengqi, ZHANG Hongping, WU Qiansu, XU Hong, ZHENG Guoping,
WANG Qiongfen’(Zhoushan Institute for Food and Drug Control, Zhoushan 316000, China)

ABSTRACT: OBJECTIVE To establish the quality evaluation method of Polyporus formula granules, and to comprehensive
evaluate the quality uniformity and stability of products from different manufacturers. METHODS The fingerprint of
Polyporus formula granules was determined by HPLC. Shim-pack GIST Cis-AQ(4.6 mmx150 mm, 3 pm) was used, mobile
phase was acetonitrile-water with gradient elution, volume flow rate was 1.0 mL-min~!, detection wavelength was 350 nm
(0-3 min) and 250 nm(3-35 min), column temperature was 30 ‘C. HPLC fingerprints of Polyporus formula granules from
different manufacturers were established, common peaks were identified, similarities were evaluated and cluster analysis were
performed. HPLC was used to determine the contents of 4 active ingredients, and the quality of 16 batches of samples was
analyzed and evaluated. RESULTS The established HPLC fingerprint of Polyporus formula granules defined 14 common
peaks and identified 6 common components. They were peak 2(uridine), peak 4(guanosine), peak 6(adenosine), peak
12(polyporusteron B), peak 13(polyporusteron A), peak 14(polyporusteron C). The similarity of 16 batches of samples were
0.609—-0.982, and could be clustered into 2 categories by cluster analysis. Guanosine, adenosine, polyporusteron B and
polyporusteron A all showed good linear relationships(»=0.999 7), RSDs of instrument precision, stability and reproducibility
tests were <3%. The average recoveries were 98.22%, 99.32%, 99.56%, 99.15%, RSD<3%(n=6). The contents of guanosine,
adenosine, polyporusteron B, polyporusteron A in 16 batches of samples were 6.326—28.006, 13.392-44.058, 10.324-30.335,
9.270-26.964 pg-g!. CONCLUSION There is considerable quality difference among different manufacturers. The established
fingerprint combine with the compound determination can comprehensively and accurately evaluate the internal quality of
Polyporus formula granules, and provide a basis for the overall improvement of the quality.

KEYWORDS: Polyporus formula granules; HPLC; fingerprints; cluster analysis; content determination; quality evaluation
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B o W AN A T 20RO A ) TR 2l
e Ok 2R 2 TR R JEAS B R L S AORRAE ik
TG 13 3 3 B ARRAE TEU X 43 HL T i EL PR P 451,
I, RF b2 18 A 0 3 A 0 S s oy 9% 531 HG o 1)
BEFBU, RG2S AR Oy L 3 A M U Y S R
G R K P 22, 7K R4 B &5 S B I8, L
IR A S L 22 fR S I R G, AT SRR
TE R FH T 1 2 A DU 25 Uk v DA L 2 B Ay, 2
RE RS, Hob, &R R DO i 2 .
I T R 25 T B 4 WU e R B BP0 e ¥, O
Hb, BT R B TR 2R AR B A
PEYIOY, TR K R e A5 BRI i 4 .

BT, A7 8% e 7 BORL BT i P A DG 5
0, CAMEMIE R — 2R
) HPLC F8aC AT, DL 4 e i FL A {4
Pt T, AHESEE T fE R i B2 i
WOk b 22815 F B B HPLC f88c&i, i@
T XA R A S i 4748 BSOS AR AL EE TTAN F1 2R
Horbr, DS 4 FGERGN (S . BRI . FEETR
B. WX A ENE, WHEAM ., FUR Bz
i NTEBTEE, DU R 25 TC O 0K 3 R I 1 445
FIPEM AR
1 UESRH

Agilent 1260 ¥ AH L IE{ (G E Agilent A 7H]);
XSE205DU  HL TRV (M RE -4 e R 2 AU A PR A
F]); KQ-250DV AU 47 7 e I e A (B LU i i
IERABRA T

PREFES: 110887-202104; 4. 99.6%).
BAFEES . 111977-202202; 4. 88.6%). Miir
(5. 111879-202204; #EfF: 99.4%)¥ &
a2 R E B AR B fR A s M SR B(HE S -
260102-202112; 4l . 99.1%). WEH AL S
260101-202202; 4L . 98.74%). ¥&25HI CHILS .
260179-202302; 4liJE . 98.93%) 1 i kA4
PHCARA RIS, HEECOrrat, =254 R e
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RAARARD; CHE(EELl, 5E Merck AF]);
KARBEAK . T A G 16 HIEESTL 7 WOoRFE 5 4
SEEE)Y 3 H R S1~S2(A T, #tS . 2108092,
2108115).S3~S4(B |, #it*5: K2107169,K2109062) ,
S5~S6(C J, 4lt5: 20080623, 21090081) . S7T~S8(D
I, 45 210901, 211001), S9~SI2(E ), %5
A2030973, A2049351, A2085363, A2120601).
SI3(F J 7, 5. 21180015). S14~S16(G ), #it
2. 21020181, 21090371, 21109616)31 K8 .
2 FEEHR

2.1 k&

Shim-pack ~ GIST C;5-AQ & i #
(4.6 mmx150 mm, 3 pum); Ji K ZHE(A)-7K(B),
FREEVENG : 0~8 min, 2%A ; 8~30 min, 2% —>50%A ;
30~35 min, 50%A; JitH: 1.0 mL-min'; KK
0~3 min & 350 nm. 3~35 min & 250 nm; g
30 C; FFHEAFA 10 uL,

2.2 WA

221 XTHEEERAEE BURTE . S, R
FEXTA B JEZSTR AL RS C X IRl o, RSAR
FE, AN 50% H B AR BT s R Dy 473.30,
725.81, 65326, 604.11, 574.67, 364.06 ug-mL ™" &L
— X HR A AU o R BB T | R RS B
T A GRS R, Bl — 25 mL &,

T 50% HY B B8 i o i vk BE ARl 29.032,

26.130, 24.165, 22.987 ug-mL™" HYIRS % IR FiA
WL PRI . IR SR B SEAS TR
A BRI AE R, BT 500 mL #HF, fin 50%H
s T8 ) BT PR MR B 43 A 7,839, 11.759, 7.249,
6.436 pg-mL ! [ A X IESIAT L .

222 HHASEW SIS BOES, BHE,
PRICARRY I B (A Y TR RO 14 ), B B IEHE
WA, REEMA 50%H ®E 25 mL, FRE s,

AR AL B (T 200 W, JiR 40 kHz)30 min, 4,
PR TR, FH S0%H BEANE IR R, $25),
UEIL, WERUEWR, HAR.

2.3 JiikeEEsg

231 [UEHEEERLE  BURES (SIE “2.2.27 Wi
TOEHI A A, R (2.1 T Ak A
LR 6 W, R EOIEE, DR S R,

O3 T A% AT U F AR O B B[] R0 AE X 06 1T FR
) RSD fH . £ 7 45 A7 08 1) AH X5 O B 1]
RSD 4 0.23%~0.87% , FHXJ I I AL RSD 247 0.31%~
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1.08%, FREUZRG % R AT

232 HEEMAE  BEERSDIE 2227 WUF
PP &AL 6 By, & “2.17 TR (i
SAFHERENE , il TSR, Rl A
)RR X A B B ) RAE X g TR Y RSD B, 251
TN 5 LA g B A TR B B[] RSD A 0.21%~
1.25%, FHIXHIETAL RSD N 1.06%~2.97%,
ZOTERE R

233 RUEMIAE  BOEES(SDIE 2227 BT H
TSR, % 217 WNGEEAS, o
WIAE 0, 4, 8, 12, 18, 24 hillE, iCFMAIEK,
A3 4% AT 08 (%) X A5 B Ik ) R0 o i o
) RSD fH. 255 s 2% Ay g (0 AR X O B Bk (]
RSD & 0.17%~0.66% , F XTI [ F RSD 24 0.95%~
2.65%, R TIATRAE 24 h WERE .

2.4 FESUEE TG E R AR 5%

2.4.1 fEYEEEEE 74K 16 #EEE T
WORIAE A AE “2.2.27 BT kil A& R AT

e “2.17 BT A AR e, 3B A
Kl RS TR SRS AR, S RIERL AR AR
FERLE R MER T, X R B Y 3
MR G T FKFER T UGB o o HAh 13 HEEE & 153
)RR TN 24 € e SR AR AL EE PR
RE012 [R)” B, LA ST FESLIEIEE S K
i, KZARE, RFSEGE, IRIE 0.1 s,
A HPLC & e 80 S Fef fAg s B3 (R), W
Bl 1o dedf b B fe s . o3 B BERCAT . PR EA B
[ EH 6 SR S IES), KM Marck
WEPCHD, bR T 14 NI, SR DAD 441
f, W “2.2.07 TR XSG L E R
Fext, ekt 6 N E g, 510k 2 SIE(R
1), 4 SIS, 6 SIEIRT) . 12 SIEGELTE

1 13 #5877 Bk HPLC B fin 48 41 B 3 Au 1t BR 45 4
%

Fig. 1 HPLC superimposed fingerprints and reference
fingerprint of 13 batches of Polyporus formula granules

-2558 - Chin J Mod Appl Pharm, 2023 September, Vol.40 No.18

B). 13 SUECEAETR A). 14 SUEEETR C).,
242 ARUEI SRA 2 (ks SUEEAT
UBEPN REGE(2012 JR)” B, LIXHIRAE S0 1
S, XF 16 HURIR AT AR BE PPN, 25
R 1, R BRI IR SRS 2
5, AL E. FJ R 7 {LRAE AR $>0.950, B,
C. DJ %K 6 Itk M AR $47E 0.900~0.950, G
J 7% 3 KA AL $<0.900, HiZ) F A
UCRE AR RIS 22 SR AR . B 2 e Jy JUkE A []
| R Y 22 5

1 B E HPLC #5450 i 48 0L i fh 4 2

Tab. 1 Similarity evaluation results of HPLC fingerprint of
samples

ARIE N2 HLLE FEAh G5 HLLE
S 0.982 S9 0.976
S2 0.981 S10 0.962
S3 0.938 S11 0.970
S4 0.918 S12 0.959
S5 0.930 S13 0.967
S6 0.947 S14 0.609
S7 0.910 S15 0.892
S8 0.905 S16 0.825

243 RES K6 XK 13 HREERL
KIFEG (IR G TR ) 14 A A 06 R AR X i
AR S A SPSS 26.0 Giitikibikir Rk
GYMT, BITTIE AL, I X )R F-J5 BR
RIEE, BRI 2, 48R 5K, MERCHE
910 B, 13 HEAES AT A ORSE, oS3 sS4,
S7. S8 HA—2k, HAMIKE —3K,

2 DB#BESEEARAE

Fig.2 Cluster dendrogram of 13 batches of samples

2.5 FwillE

251 LEIEAE ORISR 227 TUMRAE
MEARTAI T, LRI AT 10 uL, $% “2.17 TR
OIS IEAENE . 2R BoRSH . IRTF .

rh I AR FHZG 24 2023 47 9 A4 40 555 18 11




Wi B SE2S TR A (06 R AT 2 5] 3 B R4
S AREII>10 000,  BRAE S B EAE Sl VA AH L
PR BRI )RR DL (e, N THRIE , R WITr ik
LIRMERAF, @IEEILE 3.

B3 +EEK% HPLC & K

A-RAXT IR B-bfh; C-BIMERER 1-54; 2-IRH; 3%
il B; 435245 Ao

Fig.3 HPLC chromatograms of specificity test

A-mixed reference; B—test substance; C—negative sample; 1-guanosine;
2—adenosine; 3—polyporusterone B; 4—polyporusterone A.

252 LMXRFLE SRR “22.17 BT Y
1. BT, S B, BT A X IR SSRGS
O 50%H BRI A 6 1 AN T) e B B TR A ) IR
VW, 217 WU @GS AT, LA
BURAALFR(Y), BRI AAR(Y), 2ilbriE
Mgk, 158045 meor itk mla MLk e, »
¥1=0.999 7, RAK WM CRRL, Wk 2.
T2 AFRASWET TR, A% R SR E (n=6)

Tab. 2 Regression equations, correlation coefficients and
linear ranges of 4 constituents(n=6)

i %x EYEp¥H r L MEE I /pg - mL!
5y Y=19.837X+2.146 0 0.999 7 1.451 6~145.16
MR Y=24.210X+3.268 8 0.999 8 1.306 5~130.65
AT B Y=13.203X+0.952 9 0.999 9 1.208 2~120.82
W A Y=14.154X+0.374 1 0.999 9 1.149 3~114.93

253 (EHEFERE  HUE AR (S,
e “2.17 WU RMESLIRE 6 IR, IC I
R, S5 . ST B SR A U
FHHY RSD 239110 1.05%, 0.86%, 0.77%, 0.69%,
T AHG 5 B R AT

254 HEMRXE HBFE-HSGSD6 1, %
“2.2.27 WUR ik dl AL, % “2.17 T
TG SR, R bR M 2T R A
rdi, JFIFE RSD. 45REHF . IR . RS
PR B 252 2023 4E 9 4 40 555 18 1)

B &% A 1) RSD 43318 2.07%,1.57%,1.23%,
1.37%, RUNZ A RAFEE M,

255 foErERE BRSSO W, %
“2.17 WUF AR, R T A48T 0, 4, 8,
12, 16, 24 h #EAENE, CsRIEmAR . 25 R 5147 .
JRFF . JEESTR B S54SR A 79 RSD 20514 1.69%,
1.05%, 0.68%, 0.76%, FHMHKMBER=IET
24 h NEEM R

2.5.6 AERICRIAE RS PRECE HE R AAE
m(SHBIAR 0.5 g(AHY TR 7 g), B HIEHE
e, FAT 6 1y, KB IMAIRA X RS A 1
25mL, & “2.2.27 WFkfla b i, %
“2.17 WUN GRS AR E , TR S IR
WA B, B A BSF SRR ISR 2 51N
98.22%, 99.32%, 99.56%, 99.15%, RSD 435I~
2.21%, 1.35%, 0.73%, 1.39%, ZEHJ5 e &
R4

2,57 RESMVINGE  fE <2227 3R ARG
IR A AR TS, e “2.1” TR &
TS REIE , R PRE I A 16 HERE A,
1 g BT SH . . BEE B, 5T
AR, S5R I 3,

#z3 HELEBNELERN=3)
Tab.3 Results of content determination of samples(n=3)

ngg!

G 5 523 WA B RSN
S1 27.190 42.932 25.073 22.707
S2 28.006 44.058 25911 23.425
S3 10.228 14.245 11.808 11.107
S4 11.448 13.454 11.365 10.694
S5 17.227 29.316 11.820 10.469
S6 13.956 25.492 10.324 9.270
S7 21.331 22.393 20.790 18.557
S8 19.782 21.894 22.210 19.661
S9 11.216 36.975 22.719 22.559
S10 11.811 39.311 19.988 23.964
S11 6.691 33.023 28.118 25.886
S12 6.326 32.342 30.335 26.964
S13 9.209 13.392 16.725 13.781
S14 17.260 23.361 11.614 9.691
S15 21.360 27.962 20.128 16.135
S16 18.704 25.447 16.413 13.099

3 g

3.1 s

3.1 FEMERIERE B THE-K. OIEK 2
FP s R 50, 1 JE R FHAS A H ] 1Y) F R K R 5
25 LSS R S A B DR R G | I 22,
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W] 2 PR R o3 g A . Be AR . (H5R
WM AZ AT o PR B 55, ME LS B 267 8
OG- K s, R EVERL, 4558 2 F %
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FL
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KM, RESBUIGIEFER, 48R DR
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TR L K BRI T B A SRR S S 2
Ik 8§ AR 1A LR B B ] 0~3 min BFFEIZIE K
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Rl dg s AR LG OR , # 0~3 min B S
W VB K 350 nm, DA AR I i 1
3.1.3 AIEFERER BRSO ORI TS
— M EZEE, &EHAT R P,
FEAE & 3 FN f 5 I 2 ok B A H AL HPLC
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HPLC ff B B )i 4, Rl €033 06 5 00 906 43 B
£, ok R RIER , R UPLC Al S fiik bk
S, AR S AT R R . B, AR
LR A FMWE ZE P HPLC, % £ A A
4.6 mmx150 mm, 3 um A Cis Ai%H:, 25505 H
]IS H, #5528 R AP FFEXHZA Y 3
Fih A [] 5 €533 43 (Shim-pack GIST Ci3-AQ .
Ultimate AQ-Cig. SuperLu Cis-AQ)#EATTi fHYE#
FZ, GE AR C T URL H 25 B 0 DA — 3
STERCR BRI, FRWAT L YRS
3.2 SRECGRAEMTLA

g e R BIR R 8 e A 2 T5C Oy ORE Hh &2 0 4
PSR, AR5 T AR E F EE(20%, 30%,
40%, 50%, 60%, 70%, 80%) 7= $EHUSE .
o L B P <A0% ], 35S TR A R U SE 4
4 SR B >60% 0T, DUTAZ T LA R BOROR R A
R BT 25 G AR BIOR , SRR RE 50% T EEfE
SRR R AR E A RO R L, SR
DL ST RES A N EE 1 g BCy RS Tk R 14 @)
YERFZEN S, BB ER(0.6 © 25, 0.8 @ 25,
1.0:25, 1.2:25, 1.4:25, g:mL)F 4 Firm
PRI, S55% 5 PR L 2514 T A5 0 25 T 1l
Ir O AR, BT ST FE>1.0 + 25 B LA
EEEA TR, PSRRI 1.0 1 25, &
SRS IR RS E AR 25 57, ARG
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I FE R B AR L, RVPRIBUR S T8 5K
A 14 g WBC BRI 25 mL VA

3.3 FiEZERITEM

3.3.10 MRUEITEN AT G T RSB <
0.900, H &AM S14 £, 10K 0.609, 43t
I A I Z AL o (a3 (8] v 7R 5 2 BRIGEAE X R BE
BfE] 1.56, 1.60, 2.33 AbSEI 3 ANER I 50 I,
T AEAH R B AL, oAt ) FRI A H B0 mpg 7 AR
fiX, MEgsRERHBER, G ZAsk 2 4t
FEAh S15, S16 WARRIFEEERE H DAL 3 A58l
R AT BRI, ARSI T 2R AN [F] 7 1
MRS R, Gk 3R Bl B 488 4 I6C J7 U [+ 75 11
FE, 4RO SRR SR gL, YR
B G T RERMRENE, K TAMRERIN
G | FERBEA R M AR, I B0 1 )
J R AN, SRR R A R S
I REVEX il T — L a5, 535, BT %
FID K 4 HEFE AR LB AR AR, 23S e X,
K2 AN FEERGEEI 7 S S RGN
U 3R 3.1 F0 2.5, i THA 5 4N K7
{6 0.9, 7540 3 S H A R m A 2 2 B
SEE L, AT IR AT e R A S R . CRIEE T
R ZEAR O,

332 REMH NP AR FZE LR
T3 UKL BT i 25 5, AR AE A RS X R AL
PSRRI T 0. BB G | R G R Hras
REMFE FARMIRFE R IR —J, R
A ) BT B AR VAT, & T KA TR AR
Eo B HKM D FEME R, RIHHHAD 4
N HKEE N EESR

333 EHERMES RS SRES TR,
16 #EAIR FAEE BT BORAE i 4 Fhsior & B A7
E—EER, WMk, HEEEREC
R HEIT ZSE0 AN} EL | BB BRI ] |
BB . Wi . TR IR EAAAE—E 2 75,
FUELE TR G M 25 5 0 L SRR L B T2
AP AL ) & A EDY ) Horh B &R i
4 T SRS AR T A 2K, AT REAAAE BT IR
FERESHE TESHOREAGHEB, Bk G K
Gh, TR AR DA b 18] 43 22 AR XT3/
S BIARRE R, SAh, A B S EEER A
BAEAFEES P S BEEA R, H 2 Fsaos
ML TR —KF. BT, A RbRiE S e
TR A B2 B 3, A 2 RIS
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EITRERE , FREREARGE—, BFIER
FHREZS A S A B, ST S AR B 5
VORISR B k2 B — DN 22 1 [ Bh )
2 Pl A i o
3.4 BUTHRAES BT
340 MR SEESECOT OB bR 26
SRR 359 Ry 25 MR A% 2 T 4 B A 3R i T
Tl HATT S S E B R, H
HARZ, SRIESHL, SAEMIREE Al FEAR KRR 5
e A AU A A W i A 0 ORI AR R TST, 7= i o
Y5 Ly R I 22 Y R R 2 —, R
WA B R o A AR DR 2 R R B
342 WL BEEOT BRI E N AT R
%, FRUERUEAS ARG —, H T AR 5 — 1
Fhnife, @51k, O A R EARER 24
Ao WL, LigtrEdh TRERERNR 2.0%~
4.0%, MM NEE 1 g MY TR A 25 g5 HA A bR
HH T RBILHRE N 2.5%~6.0%5, HAE K
2.5%~4.1%, MR 1 g MY TR 14 go NS
—IT i, JEIGREC T, A XA bR )
w8 —
343 KEITEMRE A S AR ERE R )y
BRREA -, X EARTY LB
Tk i S EASTTNERRNEZ —, Hik, &
SEGE I AR, R R L ORI 8
—RaRE . IR % 2B MM EZE . 54, G
" RFE AR 2 e 0, AU I A bR
VREMAC 8 1) R T RT3 AR 258 Tl 4 e 0 ik
ToiEX P H B T ERR RN AR E o 48
ST AR RS DA T 3 A 0 0 R AR L WA
A v i A T R 40 B 5 4 T S AR i 118 A2 B 4
FEDC P e 2 R, UL, BUA TR
AR RER S

25 bk, AR T SUEIE 2 o
S E A S A R Ty ik, ZEATEN T AR R
AT R i 22 5, %™ A i T
Mgtk , ABFo TR B . .
B B JFRL 2GR SRR B, 7 A% A b o 1 77
DR T AR, HEShlc o BRIy “ArifEfbk”
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