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Establishment of quality markers for Pogostemonis Herba based on quality by
production
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Abstract: Objective To establish quality markers (Q-Marker) for Guanghuoxiang (Pogostemonis Herba, PH) based on quality by
production (QbP) and provide a basis for standardizing the production so as to reasonably improve the quality of PH pieces.
Methods Based on the analysis of the production process and the quality of PH pieces, an irregular production phenomenon of
insufficient Pogostemon cablin leaves (PCL) proportion during the processing was obviously discovered, which led to the
deterioration of the quality of PH pieces. The GC method was performed to simultaneously determine the content of the patchouli
alcohol and pogostone, meanwhile, the non-volatile components in PH were also screened by fingerprints combining with
chemometrics. Results The content of patchouli alcohol was significantly positively correlated with the PCL ratio. As a
consequence, patchouli alcohol can be used as one of the key indicators to control the PCL ratio. The results showed that flavonoids

had a significant impact on the classification of samples with different PCL ratios. Orthogonal partial least squares-discriminant
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analysis (OPLS-DA) results showed that flavonoids have a significant effect on the division of decoction pieces with different PCL

ratios. Simultaneous determination of the content of two main flavonoids, retusin and pachypodol, were performed and their contents

had exhibited a significant difference in different PCL ratios and a positive correlation with PCL ratio, indicating the two flavones

could be Q-Marker for the standardized production of PH. Considering the loss of leaves during the pieces processing, with 15%

PCL ratio as the standard, it is recommended that the content of patchouli alcohol should not be less than 0.24%, and the total amount

of retusin and pachypodol should not be less than 0.045%. Conclusion Based on QbP, patchouli alcohol, retusin and pachypodol

are developed as the Q-Marker for standardized production of PH, which provide experimental basis for PH standard improvement

and guarantee for quality of decoction pieces.

Key words: Pogostemonis Herba; quality by production; standard production; Q-Marker; quality risk point; gas chromatography;

fingerprint; chemometrics; patchouli alcohol; retusin; pachypodol; OPLS-DA; flavonoid
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Table 1 Source informations, PCL ratio of 59 batches of PH pieces and contents of patchouli alcohol, pogoston, pachypodol

and retusin (n = 2)

- P M BERE O JTEET O OEEH SR 2?43?-5@@
terve  BE%  E%  WAEE%  EEEE% S E/%
S1 181201065  J[dbBraEEZpIAG R A 400 0.1351 02080 0.0158 0.0100  0.0257
S2 190801 HPARIE 2 A BR A 7 1341 02362 0.1686 0.0270 0.0174  0.0445
S3 180426 MR T AR A F 19.80 02575 0.1003 0.0254 0.0159  0.0413
S4 190801 TR 3 2R R B A BR A =] 3645 02359 0.1817 0.0428 0.0348  0.0776
S5 420191201 Wb EREEEL AR AR 2246 03450 0.1439 0.0354  0.0280  0.0634
S6 1711118 TERER AR A RAR 1042 0.0752 0.1182 0.0149  0.0097  0.0246
S7 170201 2T EBCH AR AR A 1039 0.1136 02094 0.0174 0.0128  0.0302
S8 190501 ZM RS R AGRTEART 812 0.1681 0.0878 0.0239  0.0181 0.0420
S9 8180915801 WAL A AT AR HIRAF 6.17 0.1682 0.1564 0.0145 0.0113  0.0259
S10 190801 PR iR AL 29I A BR A 2470 02676 0.1072 0.0329  0.0240  0.0569
S11 911039 B AR R 25\ A PR A F] 9.69 0.2249 0.1719 0.0165 0.0088  0.0253
S12 2004001 2 TR A AR A 1941 02546 0.0934 0.0287 00174  0.046 1
S13 190601 IWRAER PR A RAA 1457 02843 0.1687 0.0307 0.0264  0.0571
S14 201902236  HERI T PRAZ KA IR A A 1538 0.1586 0.1231 0.0278 0.0166  0.0444
S15 180301 ZRFE R AR AR A 588 02520 0.1864 0.0184 0.0112  0.0296
S16 190601 ZRFE R R AR AR A 504 0.0920 0.1260 0.0132 0.0098  0.0230
S17 190801 LA AR A HR AR 837 0.1451 0.1640 0.0190 0.0150  0.0340
S18 200202 FHR 5 R A BR A F] 2351 03306 0.1262 0.0346 0.0188  0.0534
S19 2002001 WAL R DA R A A 1424 02474 02161 0.0227  0.0217 0.044 4
S20 1910001 P 5 B 2 2 A BR T4 A 7 12.86 0.1983 0.1564 0.0199  0.0103  0.0302
S21 200201 LR EAH AR BRR AR 2141 0.1362 0.1507 0.0301  0.0203 0.050 3
S22 200222 NSRRI B RR A 7 1257 01796 0.1359 0.0206 0.0114  0.0320
S23 1912004 T E kA R AR A IR AT 17.57 02047 0.1474 0.0243  0.0244  0.0487
S24 200301 BRI AR AR 524 01072 0.1676 0.0289  0.0229  0.0519
S25 200201 I HRRBGERA T AR AT 12.77 02448 0.1732 0.0248  0.0200  0.0448
S26 1908008 TE YR BRI BRAR 1686 02920 0.1831 0.0207 0.0150  0.0357
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S27 20190701 RSB R B R AT 10.71 0.1550 02148 0.0126 0.0112  0.0238
S28 200101 T2 2 AR A 21.02 02956 0.1804 0.0292 0.0196  0.0488
S29 190101 WAL S R 25O A BR A 1238 0.1814 02004 0.0185  0.0112  0.0298
S30 181201 TR FRHRAGRTEAFT 1193 01718 0.1544 0.0133  0.0132  0.0265
S31 420191201  Ja bt AR AR A F 27.50 0.3434 0.1377 0.0396 0.0307  0.0703
S32 190901 AR i 2 FRZA BR A 7] 1936 02232 0.0880 0.0272 0.0124  0.0397
S33 190821002 M TWHTAURAT 19.14 02364 0.1657 0.0269  0.0269  0.0537
S34 190802 AL 2 A BR 2 7 25.05 0.1763 0.1794 0.0380 0.0314  0.069 4
S35 19090402 RS E B AR A 19.58 0.3013 0.1002 0.0281 0.0138  0.0419
S36  01-20020101 LA ESFEETLRAFFRAF 1996 02694 0.1495 0.0265 0.0226  0.0491
S37 200303 WAL SANZNA PR A 22.64 02869 0.1539 0.0288 0.0172  0.0461
S38 1908201 IR 77 L2 A R A F 22.87 03224 0.1659 0.0274 0.0202  0.0476
S39 20200201 LIS 25 A R A 1990 03458 0.1435 0.0394 0.0221  0.0614
S40  191001.01 P iR AL 2 A BR A 1403 02183 0.1296 0.0269 0.0167  0.0435
S41 2001283 I AT AT F IR AT 14.17 02035 0.1609 0.0229 0.0126  0.0355
S42 161201 e B 2 B BR A 19.19 02255 0.1671 0.0318 0.0215  0.0533
S43 191126 CRGE R AR B IRA A 1329 02096 0.1941 0.0215 0.0192  0.0407
S44 1910101 IR 77 L2 A R A F 2337 03804 0.1532 0.0360 0.0250  0.061 1
S45 180601 TR AR 2R B IR A F 21.34 02189 0.1037 0.0384 0.0331  0.0715
S46 18102501 P 5k T 2 A BR A 7 3207 05122 0.1471 0.0468 0.0296  0.0764
S47 200201 HERARDZ AR A 19.89 02886 0.1775 0.0318 0.0178  0.0496
S48 GP200401Y [ JbPRIHE 2 RHEH PR A F 2425 03684 0.1685 0.0278 0.0210  0.0488
S49 190402 V)11 [ e 2L A BR A 40.15 04224 0.259 0.0372 0.0208  0.0580
S50 2002001 WAL R AR A 30.62 03179 0.1580 0.0299 0.0287  0.0586
S51 190826 LIRS 2 A TR A ] 38.65 0.3373 0.1598 0.0420 0.0359  0.0779
S52 191201 BT H1Z AR AR 2733 0.1740 0.2419 0.0307  0.029 1 0.059 8
S53  LK200114 B R O IR A F 20.07 02921 0.1141 0.0280 0.0147  0.0427
S54 200301 R B A R A 7 39.00 0.4457 0.1582 0.0342 0.0371  0.0713
S55 200222 HERAFE P AU AR ITEA T 2373 03724 0.1387 0.0380  0.0372  0.0752
S56 200401 TACZ N ZN A BR A 7 23.18 03714 0.0515 0.0318 0.0147  0.0466
S57 190802 ZE RS2 R A A 3326 02575 0.1869 0.0477  0.0391 0.086 7
S58 200201 R AT AR AR 2192 03204 0.1386 0.0304 0.0169  0.0473
S59 200103 R AR BIR AT AR AT 2415 03821 0.1422 0.0267 0.0128  0.0395
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1 BRFEEMTEFWHIENE GC
Fig. 1 GC diagram of patchouli alcohol and pogostone

determination

2.3 RUEIEE S UWFEITEFTFIEAR BB G
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231 AR AN Waters Acquity UPLC
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min, 20%~42%Z.f%; 30~35 min, 42%2Z.1E; 35~
40 min, 42%~80%Z.JE; 40~50 min, 80%~95%
OB ABURE 0.3 mL/min; KR 35 °C; KIIYK
£ 335 nm; @FFEE 1.0 uL.
232 WRE SR 4 i EUHT PG 2SR
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AR . EEE R EE, BT 25 mL
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75 30 min, G4, FACERE, FHEANEREE
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234 JEFRoEIEEY B 59 fHTEEK
FRES, % €2.3.37 TR 5 ik g AR A A
% “2.3.17 WUN GG KA AT, e el S
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FEfZ FRa EE =R B .
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AN A, & T 25%Eh BRI T 41, DAFREL
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i, B SIMCA 13.0 X 59 #LAE &t AT
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®2 TELGBEHRIIMHSTERSE. 250, 550N, THEEWBIENEER 1=2)
Table 2 Contents of patchouli alcohol, pogoston, pachypodol and retusin in different ratio samples (n = 2)

- FAKZE TR R HATE 2 M - B TR ERE O EARE 2 M
BE/% W% ERAEEY%  WEEE%  SE% BE% W% EREEY%  EERE%  BE%

S51_10% 0.1735 0.2260 0.0137 0.0104 0.0241 | S51_30% 0.2734 0.1501 0.0331 0.0282 0.0613
S55_10% 0.2120 0.1172 0.0195 0.0099 0.0294 | S55_30% 0.4075 0.1435 0.0402 0.0239 0.064 1
S54 10% 0.2305 0.1615 0.0158 0.0169 0.0327 | S54_30% 0.3689 0.1580 0.0292 0.0320 0.061 2
S52 10% 0.1027 0.2602 0.0216 0.0167 0.0383 | S52 30% 0.1902 0.2316 0.0410 0.0399 0.080 8
S58 10% 0.2147 0.1614 0.0164 0.0102 0.026 6 | S58 30% 0.4450 0.1519 0.0319 0.0306 0.062 6
S50_10% 0.1672 0.1606 0.0173  0.0119 0.0292 | S50_30% 0.3332 0.1574 0.0333 0.0293 0.062 6
S57_10% 0.1274 0.1750 0.0221 0.0151 0.0372 | S57_30% 0.2414 0.1817 0.0422 0.0338 0.076 0
S53 10% 0.1808 0.1211 0.0177 0.0119 0.0296 | S53_30% 0.3903 0.1040 0.0370 0.0254 0.062 4
S56_10% 0.2770 0.0547 0.0170 0.0082 0.0252 | S56_30% 0.4943 0.0631 0.0353 0.0169 0.0523
S48 10% 0.2235 0.1833 0.0164  0.008 3 0.0247 | S48 30% 0.4372 0.1582 0.0401 0.0225 0.062 6
S51_20% 0.2100 0.1685 0.0233 0.0194 0.0427 | S51_40% 0.3563 0.1337 0.0408 0.0364 0.077 2
S55 20% 0.3274 0.1514 0.0309 0.0166 0.0475 | S55_40% 0.4941 0.1263 0.0498 0.0297 0.079 5
S54 20% 0.3189 0.1656 0.0212  0.024 5 0.0457 | S54_40% 0.4300 0.1576 0.0322 0.0373 0.069 4
S52 20% 0.1470 0.2365 0.0203 0.0261 0.0465 | S52 40% 0.2546 0.2428 0.0519 0.0531 0.1050
S58 20% 0.3309 0.1338 0.0232  0.0220 0.0452 | S58 40% 0.5434 0.1625 0.0402 0.0391 0.079 4
S50 _20% 0.2672 0.1672 0.0254  0.0208 0.0462 | S50_40% 0.4338 0.1252 0.0422 0.0378 0.080 0
S57_20% 0.1884 0.1751 0.0327 0.0244 0.0571 | S57_40% 0.2947 0.1931 0.0525 0.0447 0.097 2
S53 20% 0.2993 0.0987 0.0264 0.0178 0.0441 | S53_40% 0.5112 0.0954 0.0459 0.0312 0.077 1
S56_20% 0.3623 0.0923 0.0284 0.0142 0.0426 | S56_40% 0.6205 0.0416 0.0441 0.0218 0.0659
S48 20% 0.3164 0.1736 0.0293  0.0156 0.0448 | S48 40% 0.5032 0.1459 0.0516 0.0299 0.0815

(variable importance for the projection, VIP ) {E & (
4), %f 23 NMILHIERFTEI VIP R/ NEETHES,
LA VIP fEH> 1.0 JbriEffiE 2 A b i), 253k
338 10 4> VIP KT 1 HI3LA I, 7305008 16~20.
22, 23, 10, 11, 14 S, Heb 11 Saikigl
AR 17 S OIS NE T IR 20 5Ok,
T SE R 21 S OEE N E R, XL
LA U o AN [B] i B RO B i o R B A B R
Wi o 16~20 5 (i I8 A58 AR IRISL b 34 BT 359 Dl i I 2%
W&, ULEATE A B RS R T S
EE B B G BEFR b o AAHDCTUE T AR b EEAR, 17 5 i
V7 A S RRBE AN 20 5 (o v s H ik < S J INEE (1) A G
W TRIAR B At B oy v, RTAE D s 2 3 L B Fabm
Bgy s WRIRE e DL E 2 PR R SN
I 5 R BB R A G 1 SR 5 R A R A il ik
LG R R B AR A

2.4 ERAMREFEHFREES SNE
241 EIEXM A A Waters SunFire Cis il AH

B3R (250 mmX 4.6 mm, 5 pm); BN 0.1%

TR A W- 0 5 BEMAE ST : 0~10 min, 30%~33%
;s 10~15min, 33%ZE; 15~20 min, 33%~
41%ZHE: 20~40 min, 41%ZffE; 40~45 min,

41%~56%Z M 45~61 min, 56%Z M AR E
1.0 mL/min; #i& 35 °C; Ky 355 nm, #EFE
& 10puL. BiEEILE S,

242 PIEEERIEIE 0 BUE A . &
FEoE AR AR IS &, FEEARE, FH R
JREWRE S 1120 12.0 pg/mL VR &% I8 5 v
W, Wik, & H.

243 MOAMIEEIHIE RIS R G
=50 0.5g, FEEMARE 25 mL, FREmE,

B 30 min, BG4, FFCOERE, I HEEAN 2 kA
MR, 257, JERk, HUSRiE, B3R ER .
244 LMEXRRFEE FEEWE “2427 VMRS
Xt FE SRS 0.1 0.2, 0.4 0.6 0.8, 1.0 mL &
T 10mL S, I EMBEEZIE, 8B, 51
AR FE IR G X R I, % “2.4.17 TR &
TSR RERE I 2 TR . DARERE BN AR (X0,
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t/min
LB AT 4-BEHERT  S-RBEMERT 11-RER  17-EEAME 20-5H ¢ EmEE 21 @AW
1-vitexin 4-verbascoside 5-isoverbascoside 11-rthamnetin 17-retusin 20-pachypodol 21-pogostone
E2 REXNRE @, TEBRAEYLEE (b) MEHEYLEE (o

Fig. 2 Mixed reference substances (a), fingerprints of PH pieces (b), and common fingerprint (c)

EIEIE AU MAER (V), ZfilbnrEfhsk, BT
PEEDE, 45 B 77 R 45 B0l R 8 B s e Y=
3.27X10° X—4 108.56, & MEJE I 11.2~168.0 ng,
R?=0.999 9: HHI FHENE Y=3.19X10° X—
2 588.88, Z&PEVEME Y 12.0~180.0 ng, R2=0.999 9;
GERTIREIER R R

2.4.5 FEEEEALS S iR R R R — o IR A TR
10 pL, FEZEHERE 6 Ik, S50 6 IREFE TS 7E 77

BRI A RSD A 0.20%, 75 At 2 B i s 4 i FR
RSD 4 0.12%, FERHE R

2.4.6 AR RIS 43 R R A — i
(S47) 1puL, ZrHITE 0. 2. 4. 8. 12. 24 h HEFE,
S5 6 UCHERE PITINAS 2E 75 2 R B U T AR ) RSD Ky
0.90%, At TR AR RSD N 0.59%, 3
B 24 h P R T I VR R E PR

247 BHEMRE AR PRIUR—HE S (S47)
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B3 593tk OPLS-DA 357[E
Fig.3 OPLS-DA scores plot of 59 patch samples

1.034 46%[2]

18 17

16 23 20 19 22 11 14 10

13

1 7 4 2 9 6 3 8§ 21 15 5 12

var ID (primary)

4 23 /N#EHIER OPLS-DA VIP {E[E
Fig. 4 OPLS-DA VIP value of 23 shared peaks

a A S
1 7 T

| e
i‘ EEAE |

t/min

5 RAXMNBRIRE (2 FMIEEHER (b) B HPLC
Fig. 5 HPLC of mixed reference substances (a) and PH
sample (b)

6 A, FEAME I R % VA f A R b, 4
Ro6 Yonllh & Eas R RN & T iU > B0
RSD My 1.19%, ‘it 3B i &7 2 RSD A
1.18%, RUIEENERL.

2.4.8  IOAEEICERRRES  HUE R R O A
B 0.25 g, FEHFRE, FHIMAEERR
I8 “2.4.37 TR AR &AL R, SPATHI %
6 1, 1% “2.4.17 TN OIE AR E, THEN
FEEN 2R, o B3 4 3 10 S 35 0 R [ 2208
102.74%, RSD N 1.45%; & A2 S I T 5 e
[Fi %A 103.96%, RSD 9 1.41%.
2.5 [TEFIEHER Q-Marker fA3L

FIFH SPSS 22.0 Xif [ fill 40 AN E A 6 E P FE
P E KR, RN AR, AR
i P e DA R 2 bR A AT A IR RO ZE AT
(% 3), KM Student-Newman-Keuls (SNK) %
HHATAMBE L, SRER, AKEESEES
ELfl g e ) B B 2R (P<0.05), | EERSE
LIRS TR EEER (P>0.05), E&HEW
PR 5 A S SRR I DA R 2 b o = P P 2 T
BRREERER (P<0.05).
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®3 EBMHAELAGRIEHREBRER. TEDH. EEEE. SHFERIEIESITST (X+9)

Table 3 Variance analysis of patchouli alcohol, pogoston, pachypodol, and retusin in different ratio groups (X £ s)

5 J B2y K%

Er&ds ] A A P 2 BRI 2 P B S
10%EL 41 0.19140.05" 0.162+0.06 0.018+0.00" 0.012+0.00™ 0.030£0.01""
20% L 0.27740.07" 0.156+0.04 0.026+0.00" 0.020+£0.00™" 0.046+0.00™
30%LL 0.358+0.10" 0.150+0.04 0.036+0.00"" 0.028+0.01"" 0.065+0.01""
40% Lt 1 0.444+0.117 0.142£0.05 0.045+0.01" 0.036+0.01"" 0.081£0.01""

SRR EMEKF 0=0.05, **FKREEHKTF a=001, FEH

* indicate significance a = 0.05, ** indicate significance o= 0.01, same as below table

[FIRPHRE 40 AMFFdh DL A ARSI 5 B R A s RN
S, EALE IR LK 2 RSBV R
AT OPLS-DA 73 #fr, Z5500oR, 4 AR LB
A USRI R X (& 6), Uil KRS &,
AN SR AL RS R DL 2 R ER
e BT R ] EE A P S B AR A

R BB UOR B b AR 5 A 2 A B
SRS AT (R4, SERERK
FrF OB S KRR . A DA . TR SR
ErE D 2 PRI S I R IR E M IEASE (P<
0.05), UiHH EAKERE B A B TR MR AL SR I

JUERYO AN, RUER R R A ) RS
I\, @R BLE 3l Q-Marker 85 &0 HEAT 2K
Jr B ) BT O % LU AT S vk oA
FRERNT i TR ik, BL15% 2
%, UL 3 Q-Marker Fr&IME 80% AMRE, A
FRESENAMET 0.24%, B Ak SRR 2 o
i 6 o N AMEE T 0.045%, LAk TR 5 (R
EZH) “T 8E” WhhsiE, R RIER A RE.
3 g
JTERHARCIATART R Z DL CER” 2 AR,
SR = TR, HARBAGINIRE, IEEME T 4R

ARy il LU ) R B Q-Marker. PRI, WFIE  JUVE. MRS, JULAT AR B, & TR
10%
2 - - S— JUEE m20%
P ~ //’ ~\\ ’ -~ \\\ // \\\ ] 3’183?0
',' e ¢ \\ /@ \\\ '/ Y / \\ ’
1 H N, i/ \ ;e \ e @ \
— I| N v : 1 \
N \ 1 vy h \
T \ % Y Y b !
h \ ) i ) \ ¢ % ‘\:' % ° i
= 0 5 R} ® 9 i o® oo @i
2 5 % A\ i\ ¢ A !
= \ iy i / \N o0 !
- -1 \\ L] ‘\\“\ CC)) / ‘\\ * ! \ /
\, 4 N, 4
\\ . o \'}\\O /,' \\~ i _.— 3 e M- 4
) \\ ,l' S /
-4 . 0 2 4
1.000 67*[1]
6 AR EEFHHELHIIIERE & OPLS-DA 15457
Fig. 6 OPLS-DA scores plot of verification samples with different PCL ratio
F4 TEBMHRLOISRASNERS EEREK M
Table 4 Correlation analysis of PCL ratio and the content of each determined component
FHIRE R EL i B A5 Epr&s IR B A B 3 i 2 FhE R S
i b A5 1.000
EpCHi 0.712" 1.000
| RE AT -0.112 -0.212 1.000
7T B T 0.818" 0.639" -0.179 1.000
B 3 B 0.725™ 0.4417 0.098 0.822** 1.000
2 Fhia R o 0.809™ 0.568" -0.046 0.957* 0.952** 1.000
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77 2, HOBR CT 87, TERE S HEERM,
TG A Hr R 1) & B, 2 B T B iR
(1) = B RGTAL.

(FREZHY 2020 FR—H0) 8 A& it 2 I
FHE I AMIE T 20%, AR T T A PR AR %57 15,
BRI, SRS A, AREA T RV R
o A EEROA ME BRI E A, B ST
BT HRZEIR A, Bk, @A 2 kR
W A, SEBRIm SR e, i L
MR, IXBEATEE M ZR, ORI T F
ik, Pk, AR S8 ESR R  RRN
R EEN, GBI O ) R A R A
TRERR A FH G IRIT AL, WL e R B &A™
I CIRYEYE ) Q-Marker N A5 A E L,

RGBT NGFRAAN, R A%,
PR R 207 & IE AR LU E BN R R, E
A (B WL E A ORI N E R, B
TR EERZ NG, U ES R
RAEVFATSA AT B2 UKy, ARSI T
R MR AR S S, 2RI R EE. 8.
T5%HEE 75% LBENTE R, Fa LIRS E g,
gE LR SR I i 2, WO B R v R
W7 8 A K, RIS K T RS
W, GEEEIRAE 335 nm GG AR L, EE
WU, WM R, MOERE 335 nm VENTRSUEITE )
R

A S0 FH AR 2 1 5 B TR 28 B 43 TT A
I B B ) B AR AR , 456 Q-Marker [197] 8
BPE, R T S WA AN TR A S AR 2 o A A
B RTELERT Q-Marker, J& HASEH0 T 23K F AL B
F AL, PR S L) B OGP, (RIS 3
R S () %8 W TR — P A

2 PR O EE G E R, 95%4
BEL 75%EE S 75% HEESEAS RIS HBGA ], RIS XF
R R SR BOT R T S, BaifiE
FH 2 8 7 12 X 30 miin >y 2 38 B 2R o0 0 i
SEFRTT% . AN 40 ANBSEPERE S B I E 25 R T R
10% L6 B 2 FF B R I ) & = E A
0.19%, C.ETZ5MAiE 0.1%MIIREE, 1254t
BIRE AT 20%, P 20%FH ELAI R FERE & 5
KA S EIMEIS 0.28%, & T 2iktndt, A
TG EEAF S E KRS /6, &
IAEIT B 2 KSR S R PR .
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