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Abstract: Objective To establish monosaccharide and oligosaccharide fingerprints of polysaccharides from different batches of
Qingbanxia (Pinelliae Rhizoma Praeparatum cum Alumine, PRPCA) using sugar profiling method, including complete acid hydrolysis,
partial acid hydrolysis, and pectinase digestion, thereby providing a new ideas and methods for the quality evaluation of PRPCA.
Methods
polysaccharides were subjected to complete acid hydrolysis followed by 1-phenyl-3-methyl-5-pyrazolone (PMP) pre-column

Non-starch polysaccharides were extracted from 26 batches of PRPCA. For monosaccharide fingerprinting, the

derivatization and HPLC analysis. The separation was performed on an ODS-AQ Cis column with isocratic elution using acetonitrile-
0.05 mol/L phosphate buffer (pH 6.8) (18:82) at a flow rate of 1.0 mL/min. The injection volume was 10 pL, column temperature was
30 C, and detection wavelength was 245 nm. For oligosaccharide fingerprinting, polysaccharides were treated by partial acid
hydrolysis or pectinase digestion, and then analyzed by HILIC-HPLC-ELSD on a Pei HILIC column with gradient elution (0—25 min,
85%—65% acetonitrile; 25—40 min, 65%—50% acetonitrile) at 1.0 mL/min, column temperature of 35 “C, and injection volume of
10 pL. The ELSD drift tube temperature was set at 115 ‘C with a gas flow rate of 3.2 L/min. The differences between samples were
analyzed by using the similarity evaluation system of chromatographic fingerprint of traditional Chinese medicine, and combined with
chemometrics. Results The results of monosaccharide fingerprint analysis showed that the sample similarity ranged from 0.781 to
1.000. Chemometric analysis revealed a potential correlation between sample clustering and geographic origin. L-Rhamnose, D-
mannose, D-galacturonic acid, and D-glucose were identified as potential differential markers. For the partial acid hydrolysis-derived
oligosaccharide fingerprints, similarities ranged from 0.888 to 1.000. Hierarchical cluster analysis (HCA) and principal component
analysis (PCA) showed that samples from Gansu and Hebei clustered together, while those from Henan, Sichuan, and Shanxi formed
another cluster, the Gansu S11 sample was distinctly separated. DP6, DP7, DP1, and DP5 were screened as potential differential
markers via variable importance projection (VIP) analysis. The similarity of the fingerprint spectra of the samples hydrolyzed by
pectinase ranged from 0.991 to 1.000, which was better than the consistency of partial acid hydrolysis. Further analysis indicated
cross-cluster distribution of samples from Gansu and Henan. DP5, DP2, and DP4 were identified as potential differential markers based
on VIP values. Conclusion The established monosaccharide and oligosaccharide fingerprint based on sugar profiling method is stable
and reliable, offering a robust basis for the quality evaluation of PRPCA.

Key words: Pinelliae Rhizoma Praeparatum cum Alumine; polysaccharides; fingerprints; monosaccharide composition;

oligosaccharides; pectinase; sugar profiling method; rhamnose; mannose; galacturonic acid; glucose
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Fig. 5 OPLS-DA (A) and its permutation test (B), model

VIP analysis (C) of monosaccharide composition

fingerprints of polysaccharides from 26 batches of PRPCA
Mgt g, 4R WK 5-B.

X Hl OPLS-DA # HY v A & & %4 4% 5%
(variable importance projection, VIP) {f>1 Aifiik
R 22 e A B (A H S AR, IS~ 5 20 i ) R
HNA 4 ANZRFC, RO L- R 2
B> D-H 5 05 > D-- FURERE IR > D-H &) B, X84
YIS 8] 72 7 B R AE 7 R Rk, &5
WK 5-C,

2.3 ETF HILIC-HPLC-ELSD #Eits 8 B3
2.3.1 IEFEZHE B R AR T
HEST IR KR T i:03), H 26 HLUGE R
ZHE (P1~P26) ALK HIECHIK 5 mg/mL ¥
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W, ¥% 08 10 1 EufBlinN 1 mol/L i TFA ¥, 80 C
K INEY 5 he ZETA7, H B2 IG5 L BRR AR
) TFA SR INK Z %, A TR GABHEE 45 C,
HASE<20Pa) 24 h, RISA[FEFRE 52 HE150 50 1R
IKIEF=H) (Pla~P26a).

232 JHEVEZHRERIRENE R AR T
L) 2 0 R B AR T iEDY, ¥ 26 HEIKIG R
2 W FHAB 217K 43 A BC 1 5 S mg/mL ¥, IR
(¥R 20 UmL), 37 CHEfR 16 h, 152K
fREE W G, W KiE 10 min, 4500Xg 2.0 10 min,
WIS, AORTE, RIS [FRE S 2 B8 (0w
¥ (P1p~P26p).

233 FEPRA X SEE PSS 2 RIFREC D-
WA LN A IR R
FLEFSHERNZE ECHE R, 50% Ve i)
% 1 mg/mL FIVR S X8 A, & H.

234 KA S & FREL“2.3.17 1 “2.3.27
T b Z2 W o BROK M BB P24, RS EEFRE, AN
50% ZMEE IR I A K 2 mg/mL REER S ER,
0.45 pum FAFLIEREBERL , @it HILIC-HPLC-ELSD %
HEATATI

2.3.5 HILIC-HPLC-ELSD &t SRR &H
ELSD il #$f) LC-2050C 3D &y AH ik A
Hypersil Gold™ Pei HILIC HPLC i+ (250 mm X
4.6mm, 5Sum); WBIMALNE-K, BREHN: 0~
25 min, 85%~65%.iE; 25~40 min, 65%~50%
OB AR E 1.0 mL/min, #0635 °C, A&
10 L. ELSD EREEE 115 C, HAMPmE
3.2 L/min.

23.6 MEEERR BOTSBKEEEE 2
FEM (P2a), HR¥E “2.3.47 0K J7idfl &l i
W, 1E “2.3.57 Wit sk TIESARI 6 %, %
BN LA U (ARG ER B BT B FOAE R TR AR, 115
HRSD . &R&AN LA (4548 DP1~DP7)
FHXHOR BEIFTAT ) RSD B2 504 0.97% 0.58%.

0.36%+ 0.26%- 0.32%-. 0.40%. 0.18%, 3J<<3%:

FEXTUEETHI R RSD AH 53 A4 2.77%+2.30%-2.80%-
2.17% 2.74%- 2.71%- 2.72%, ¥J<3%; SEREW,
AR R AT

237 faEtEilEe  BOHARRKGRE Y E 20
R (P2a), M4 “2.3.47 TR 7l & At s
W, AE “2.3.57 M sk R AIAERI S 0 4. 8.
12, 16+ 24 h HEATRI, 105G R AR

B Iof TR RO AR U4 TR R, 015 RSD fH . &5 54
A& (DP1~DP7) x5 B I} 1a] ) RSD 1843 )
N 2.37% 2.13% 1.33%-+ 1.00%- 0.66%- 0.64%-
0.46%, ¥5<3%;: AHXTUEHE ) RSD {H 75N
2.89%-2.45%-2.48%-2.76%- 2.46%- 2.92%. 2.68%,
B1<3%; SiREIIZAAMSIERAE 24 h WEENE
R4f.

23.8 HEEMIRK B BRKMNEE 26
FEdh (P2a) 6 17, 20 lliR¥E “2.3.47 T 7 il 4%
BER AW, (E “2.3.57 TAOHTEIE T TR,

TR LA W R AEOT OR B IS [R) A AE S U TRIAR, IF
THEH RSD . #5R&MIAIE (DP1~DP7) #
Yo R B T[] RSD B 43 314 0.84%-+0.47%-+0.31%-
0.27%- 0.24%-. 0.30%. 0.18%, ¥J<<3%; AHXFIE
FREI RSD 173 5N 2.63%- 1.78%- 2.87%- 2.16%-
2.63%- 2.76%- 2.23%, HI<3%; LHEEH, 1%L
Wk EE M RAT.

2.3.9 ENE 2 W BRK AR RE S ¥R SR R I
S5 K 26 R 2RO TRK AT 5
FERE S (Pla~P26a) Bt S A2y el fa s
TEAHLRE IR R 48 (2012 WD . LA Pla #E S NS,
R A 022 SRS IE VAT VDTG, o T 7 5 P 4%
49 0.1 min, AERHIRSEIE (R, 26 #LIGFE
ZHEER > FR/K FRFE i (Pla~P26a) il 45 40 i Al
TR SIS (Ra) Wi 6 7R, Pla~P26a Ff i
fR U 5 Ra AR EA 45 5K 7379024 1,000

0.997. 0.888. 0.996. 0.963. 1.000. 0.999. 0.998.
1.000. 1.000. 0.969. 1.000. 1.000. 1.000. 0.999.
1.000. 0.993. 0.998. 1.000. 0.999. 1.000. 0.999.
0.999. 1.000. 0.999. 1.000. AFEHLIKIIEFE K
% W55 20 R K SRR i 4R SCETE ARALRE 9 0.888 ~
1.000, ZERAYIEEM, Bk P3a (HHLLE 0.888) 4F,
AR S FOARBURE 255 i (341>0.95). 26 Hitif R
Z W o BOK A IR S S 7 MR IR
(DP1~DP7), B HRAW Y (B 7) tbxf, H
Y DR 22 E TR FEAE R 2R
FLETNE . FE /SRR 2R LA Y

2.3.10 T E 20 o K AR i SR
TR0 KA IBM SPSS Statistics 22.0
BAFHET HCA, $2HL 26 #LiE 1 5 2 W58/ TR /K
FE i B 1 B A e g T AR, 3RAF 7 N I
WETHIAR, FEHEATARAE AL AL BRI B 26 X 7 TR 4G U4 T
FERE, SRFSP 7 R ICEE BT AR AR (R, 3B [A]
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A s —A : I I a
A e A - : 1 P24a
h— A 4 4 4 P23a
e e S————
A A~ A +———+ P2la
A —4= - 5 SRS S — P20a
: A 4 —— -4 ; P19a
—— 4+ + ; 1 ; Plga
+ + t + + + Pl7a
e —~4~ ~- +— $—t Pl6a
7 \on . B - 4 PIsa
A e ~A—t — Plda
E — ~4 S I S S ~— P13a
1 4 e Pi2a
—t—— + +~ + + —4 Plla
— h e T +——+t————Pl0a
t e — " T P9a
: 1 o 5 SR S S—
ﬁ\ + 4 + + + P7a
{ e A A— P62
A + + 4 3 4 PSa
: — - B : * P4a
‘ —4— et 1 P3a
PR ~~ - t ' ' P2a
oy . IS NS N N Pla
0 5 10 15 20 25 30 35 40
t/min

6 26 #IFFE SHEM S EK IR HPLC $88 EIE R E T RIELEIE (Ra)
Fig. 6 HPLC fingerprints of partially acid-hydrolyzed samples of polysaccharides from 26 batches of PRPCA and their

control fingerprint (Ra)

4

N

3

t/min
VRS 2 0 3 = 4-F U S AN
6-Z 2 NHE -2 LR

I-glucose;  2-maltose;  3-maltotriose;  4-maltotetraose; 5-

maltopentaose; 6-maltohexaose; 7-maltoheptaose.
7 BEVEREAXERS HPLC

Fig.7 HPLC of oligosaccharide mixed reference substances
REE R RKIEAT b, 5 R 8. 4T J7BR
XEEE N 10 1, 26 #ERERBI )9 3 K3E: Pla~
PSa. P8a~P10a. P14a~P18a. P23a. P24a SFE i,
RN, POy HE . Wk Péa. P7a. Pl2a.
P13a. P19a~P22a SHEME NG 2 K, FoHis il
IR UM vh, FREIIZLE ™ i ()5 2 H 2 R
B BRK SRR A B AT — E AR Plla 5
FEMERNE 325, PP v R, RS R HE
flkE RS EAFE—EE R B, 26 #EF
B2 TRK R SEE A e SUEE M HCA 15
77l 5 I — T FRAH R

W IR AR VTR P 5N SIMCA 14.1 844, DLH
RS TT AT ER AT A, A S EERTE R
XA, @S PCA BRAYL, WEREM RGN, K

T AH B
0 5 10 15 20 25

P4a —
Pl4a —]
P17a —

P3a —

P5a —

P2a —
P25a —
P18a —

P8a —

P9a —|
P15a —
Pl6a —

Pla —
P26a —

P10a

P24a

Pl12a —

Pl13a
P19a —
P20a —
P2la —

P22a
P6a —
P7a —
Plla

8 26 #HEF B LTEIMABK R RIS ETE HCA
Fig. 8 HCA of fingerprints of partially acid-hydrolyzed

samples of polysaccharides from 26 batches of PRPCA

PHOE IR BRI T 2 DIy, H R Z Tk
FEN 72.50%, RPN FE A BEAR AL R e

B, BORTIINE R 07 (0.348) (KT 0.5, KU
RITRINGE F1H 55 - 21152 PCA 50, 45 R
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9 fin, RIAFEARTELE 5% BE XN . Fob,
PCA RS REL N T 328, 1X 5 HCA 73284553
—5. N TR AN FERGRRE S E S, R
A I B RN H AT IR

3 - - [ ) Hf/ﬂ
| | m T
] Al
. & v i
- e " ® Wik
FEEAN o
A
Ag
73 4 ) )
-6 —4 -2 0 2 4 6

t[1]
9 26 #HEF B LHEMABRK R RIS EE PCA
Fig. 9 PCA of fingerprints of partially acid-hydrolyzed
samples of polysaccharides from 26 batches of PRPCA

i/ SIMCA 14.1 A, L 7 A3 g AR
R XAE, UARPH g HEE (Y B, #7
OPLS-DA #i#, F] SIMCA 14.1 ¥%AFiE47 0¥, IF
I 7 P8 IR UE AL LA T aE 77 . & 1S 2
B BN RP=0.865, Ry¥=0.660, 0*=0.511, R
QP HIRT 0.5 R AL R 857, 2RI
10-A, FERBETBDAT 95%E(F XA N, OPLS-
DA A BAT R 53288 77, RetigHd 26 HLURE
I R E R PR R REALHES 200 0B B,
R* A1 Q* WAL T Y HEEE 2> 708 0.082. —0.440,
HAME#RI S O (ST ARG S, 4
4 CV-ANOVA #5645 R (F=3.42, P<0.001), %
R MG R H Bk B A S E g5 8%
P, 55 0LE 10-B. K OPLS-DA 57 H VIP {f >
| NIRIERHIE 2 AR B A A, RIUGFEE 2
WEER D BR/K IR SRR 4 AN ZERbnicy, Higm
TR Yy DP6>DP7>DP1>DP5, 45 W& 10-
C, [FIthix e & n] gt — 20 e i > B IR ) 22 57
R PBLE P HAE S
2.3.01 3 E 20 A Wi A A i FE S ) g
SO 26 HE A E 2 BRI B R AR (P1p~
P26p) TR T N i 2 iR SO AR L EE VT
M ARGE (2012 Fi). 5 Plp FEMIE NSRRI, DA
A2 SR IEVE AT DTG, B[R] 5 56 B % N
0.1 min, 4 Et RGN (Rp), 26 fiLifE - E L b
LB ARRE i (P1p~P26p) F o i B F] A 45 41
WK 11 fros, Plp~P26p kTS 5 H Rp
(AR AL A 45 R 4373154 1,000 1.000.0.999 1.000-

A

3] A ® i
1 ~ e ~ B AR
_ 1 s S Ak
S / v g
£ .|B o & Wi
o | \vavy
8 -11 - &.
_3 4
-6 -4 -2 0 2 4 6
1.005 55*([1]
B 1 — ]
0
R
ﬁ ]
B
] g
73 4 >
mo
] ]
—4 r r ; . T
0 0.2 0.4 0.6 0.8 1.0
P
c 16
T
fm
o 08
>
0.4
0

D}"6 D1I37 Di’l Di’S Di’4 Di32 Df’S
var ID (primary)
10 26 #E3E+ B L HER DB/ ARAE MR IE S EE OPLS-
DA (A) REB#EE (B) FMIEE VIP 47 (C)
Fig. 10 OPLS-DA (A) and its permutation test (B), model
VIP analysis (C) of fingerprints of partially acid-hydrolyzed

samples of polysaccharides from 26 batches of PRPCA

0.991. 1.000. 1.000. 1.000. 1.000. 1.000. 1.000.
1.000. 1.000. 1.000. 1.000. 1.000. 1.000. 1.000.
1.000. 1.000. 1.000. 1.000. 1.000. 1.000. 1.000.
1.000. A [FIHEIRIE - 5 22 58 S R ity ity e 45 ot AR UL RS
BIFE 0.991~1.000, AHEAEES KT 0.9, 5REKHA
() 0 R )7 21 B2 22 W o 4 SR T T I A S T
SEHE iR SU B RS AR SRS B o 26 LT 1 5 2 0E SR g
B fere P S EE & 7 M (DP1~DP7), i@
o SR ARG (- 7 X, Hails DA R
FHME I NE EIFIURE. R &
IS HEFIZZ ZEL AR X B

2.3.12 BT E 205 R R NG AR S e S B
TR0 KA IBM SPSS Statistics 22.0
BAFHAT HCA, $EHX 26 b 1= 5 2 4 S B mi g
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DP1

DP2

DP4 DP5 DP6 DP7

opepobopo g

H H

—— -

20
t/min

25 30 35

11 26 #EFE LR REEGESHEHE MAY HPLC 8 EIE R E BRI EIE (Rp)
Fig. 11 HPLC fingerprints of pectinase-hydrolyzed samples of polysaccharides from 26 batches of PRPCA and their control

fingerprint (Rp)

FE i E 3 [ o ) LA IR I AR, 3RA3 7 AN LA I
WETHIAR,  FFEATARAEA AL B B 26 X 7 R ARG THIAR
TR, ISP W G RE BT SRR AR (B, SRR i)
WREE R G RIEAT b, 45 R WK 120 5P J7BR
AFEEN 10 I, 26 fLFEMB N 3 K3 Plp~
P6p. Pllp. P14p~P18p. P21p. P23p. P24p S#¥
A RONER 1S, PRHIONHOR . TR, R 2 AN
Hb (1) B it SR Tl Il e S AL BN BRI P8p~
P10p. P25p. P26p THEMIENE 2 35, P syl
HOR WG, R R I 2R G
ity fige f5 SERBLH RS T AL B B AT — @ AREME: P7p.
P12p. P13p. P19p. P20p. P22p S+ N 3 35,
FEHAREG . DN P, RIS R AR
ST e J SN A R b BT — s B AR BL I

W FE G AR AR FE SN SIMCA 14.1 A, LA
H 3Rk A7 SO0 B AT Ab B, b3S BRI
N XALE, ST PCA A, MEHRE MK, H
WA TG E SR T 2 N FRy, HEB En
TRy 68.50%, BRI FEXL 0% (0.243) KT 0.5,
BARMRREE 5 TN RE I3 Im 55 « Z3H1153 PCA 1957
K, g5 13 Fios, KESFEATELE 95% B A5 X
[N - 535k, PCA fEFER KRB A T 3 38, X5 HCA
IPREER I Ny Tk M AS [FH R il ) 22

TR
0 5 10 15 20 25

P13p
12 26 3B+ B L HE R EEERARAE MIE LU ETE HCA
Fig. 12
samples of polysaccharides from 26 batches of PRPCA
SRPE, KGR IR BRI BT UM

i SIMCA 14.1 BAFREAT 2087, L7 MIEA
WA X A&, IR HOy AR R (Y A2
), 57 OPLS-DA 5%, ] SIMCA 14.1 %ffik

HCA of fingerprints of pectinase-hydrolyzed
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3 ) : : i @ Hif
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mE . ATk
1 y - R 1]
- .ﬁ’ P
= ®
-1 .. “
] ®
_3 4
-6 -4 - 0 2 4 6

t[1]
13 26 #tE+ B ZHEREEES A IS ETE PCA
Fig. 13 PCA of fingerprints of pectinase-hydrolyzed
samples of polysaccharides from 26 batches of PRPCA

1T OPLS-DA, JFfidit 7 #7238 UG E VAt A5 2 Tl
AeJ1. SRR S HCN RA2=1.000, R4=
0.880, 0*=0.575. H RAIEFIFEEME, MRS
R HORAR FEAR B DA 0%, BEAAEAE— e 1l
ARG . 1H 02=0.575 (>0.5), #RoniziERE—
ETMEE )T, (HZSRIGETRY KEARUS—D
B9F. 25 W 14-A 7R, OPLS-DA B4 e Hil
HHR KA T, AR N 26 HERIIFE S0 I %
By R REAR EREHLHES 200 B B4R, R2 F1 Q2
WAL T Y I 508 0.155. —1.010, HAEME
WA I AR Q> IR T MRS s, 454 CV-
ANOVA #3645 58 (F=1.74, P<0.05), FEHWIHH
T A MR HBA LA B 5, SRLE
14-B. ¥ H OPLS-DA Bt VIP ffi>1 HMiifiiks;
fIE 2% S AR R A e BRE, RIS B 2 bR R
fRFEFEA A 3 N EFLY, HEmREEK TN
DP5>DP2>DP4, ix 84 5 n] — @ 25 bR s F
BHEKIA) 2 53 B e Pe up ot 45 R LA 14-C,
3 g

AW FEIE T VLIS, RS ERKME.
Iy BRK A S R g A 3 TR, AL TSR
2 WE SOE 2 ORI SERE2H i HPLC $5 80 EIE VPN
HRE 8, IR At B2 A FHERE
(6] () 22 S 3047 1 4r i, R EEHIRE T 200k
MHAFB. TaBKmasE PMP T4 Hr s
WL, R 2P EFN I TR — . Sk
VEfRIE . EEMELF, BEREAE— IR M R E £
Fh B AT B B, DRI AE 24 22 B8 B 2L 40 A
W2 R . DL R S FR S O T
R EFEEAERARGPAENIS, b
TERZHEMEEE TR, B2 WG
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A 3
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Fig. 14 OPLS-DA (A) and its permutation test (B), model
VIP analysis (C) of fingerprints of pectinase-hydrolyzed
samples of polysaccharides from 26 batches of PRPCA
ZERIRFL, TSN 2RI . ARTE . AR%E
PR, RN T 26 HEA R HIE 2 2 0k
HIELBELL R HPLC $RELEE, 452, Fr P3 M
P11 (D-H EeHEAN D->FFUHE 0 ELGI A B i, D76
E PRI B Ab, HARFE AR U B -
R FESRARUEE AR, AT REAE DR D~ AR B 1 it A%
ZREPERIAS R H [X AR S A B RE W T AR A A 2 hE
1A AR, BETT S B R ) 22 3080 SRS 5 14
A2 S B WE RBEE S5 A 1 22 57
PRI I7 30 GR35 L. 07 08%) 1L
LK TESH GERIRE . RIEN ) #ttix
G —, Sdt— B2 RS, B S 2T
Z W B AL AR5l B [R)— 7 i A s e
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Bl D--FLPERERR I D-# &1 0% 4 A~ VIP R T 1 1)
ZESRRCH), RIWID R B R A 22 5 JE AR
FEHIAESCME . SR, S A BRK AR BT BE B
Wid, ZRERER T, 9 SRR AR A TE S
SRR e E R, BARAEEMEBO R
PR, (H RIS B PR, #E LUK 2 4
(R T B AT ARG A VP AN 20,

ITAESR, SR P s SR o 22 R AT B R /K
fife S Bt TR SR TR b Uik H 26 52 B9
CURC— PP (8 | HERA ) 22 08 0T B A g = B 2123,
AHIE I SR F 0 o B /K AT - . 2 B AT R 4L
BIRE S M o 3505 43 B /K AR S 3 3 | BRVAR 52 VR RN
6], BEMLBIRER bR, 2B R B e e Ty
RHIE N B . BT, AR A 2R R
TERUR RV OB 2 N . Qs B SRR A
TFA X} 16 fLAIAC 2 BEHEAT I8 7 BR/K 2 S 80
W, FMALE L 0.911~0.997, HCA. PCA 1 PLS-DA
AT X A AN [F = HORE i, 03 H DT &b LBl
PLAFTRERN D=2 FUWE R 22 S bm 4 o X & SR F 55 2)
X 13 #{EZ AT 2 MR AR R 753847 o0, M
AEE S 0.781~0.945, {H 61.5%IFE FABLE(L T
0.90. AWFFLH, 26 HEFE TR 7 TR /K ff SEHE 2H )
FBUEETE 0.888~1.000, A 2 fLAESHAHBUE (R T
0.90. HCA 5 PCA ¥ 26 fitFEM K& N3 2%, H
R RANEENIE, ARILT — @ M= A et @
it VIP {E %1%t DP6. DP7. DP1 1 DP5 {1 N4t
ZESERGY, AIHID I W) 22 S e T AE PR A O
Yo SHIC S 2B RTF FCAH L, A 7T ik H
(122 AR IR R AN B R A TE RN 5~7 M5
BE (DP5~DP7), HAJHERIE T 2 B 1 3B X 338k
FREEE TG, NIRRT 2 08 0 25 R E K
7 B T AR .

BT R AR 0 7R R B R E - 7,
FIEGYIAL f R T ) IR SO AR, 7R 2 WS R T
Bt 50 H o LS F AR, sk RS 2 M4 B-D-2F 3
PEEBEK RS, FRSUETEAALREIR 0.939~0.995,
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B Z PRt R BUKE, RS E o141
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TR 26 HLIE1 2 2 AT RIRRGRGE, Pt
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