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EF UPLC-MS/MS &6 EZHEFTMERARE

T, EIXH®, #Hax, =2FA, LmeT, 7 ¥
(FRHGRKFFHGFE, T & 7 ) 510006)

HE. BM WM RIBASE, 77iE  UPLC-MS/MS ENE ILZSE-7-0- B FE B . R AB 205 RE | BERY
HERER | IIAE-3-0-a-L-MERFTREE . KON BFEME, 2T FAMENSE, 25RH Waters ACQUITY
UPLC BEH C B3%4F (100 mmx2. 1 mm, 1.7 wm); FshAH 0.05% HBR-Z 05, BREEVEME; ABUEE 0.3 mL/min;
40 °C; HMBIZEEFIR,; EASFER,; RN, BRI, R0, 3 /N 3 5] 5
Mr, ey, R OFMBEEMIES QBB ANLEXRRLY (RR=0.998 7), F¥hesENTR 93.34% ~
107.42% , RSD 2.58% ~7.49% , AEHNIT =, HXIBHR AP HEER &SRR eSS, Hp B ERIHEEER | (458-3-
O-o-L-MEMERTHEAERRAT | SRR . AT RIEZES RS, i mRERERL, TR T IR A B,

g, IRK; eI, ®ER, 580 ; UPLC-MS/MS; B0, EMSMMT; 1F 38k D -5 43Hr
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Quality evaluation of Longan Arillus based on UPLC-MS/MS combined
with chemometrics

JIANG Na,  WANG Wen-hui,  HAN Hong-liang, =~ ZHUO Wei-jie, JI Rui-feng”, HE Xin"~
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)

ABSTRACT: AIM To evaluate the quality of Longan Arillus. METHODS The contents of kaempferol-7-0-
neohesperidoside, diosmin, salidroside, mauritianin, kaempferol-3-0-a-L-arabinopyranoside, narcissin, rhoifolin,
rutin and guaijaverin were determined by UPLC-MS/MS method. The analysis was performed on a 40 °C
thermostatic Waters ACQUITY UPLC BEH C column (100 mmx2.1 mm, 1.7 pm), with the mobile phase
comprising of 0. 05% formic acid-acetonitrile flowing at 0.3 mlL/min in a gradient elution manner, and electron
spray lonization source was adopted in positive and negative ion scanning with multiple reaction monitoring mode.
Then, cluster analysis, principal component analysis and orthogonal partial least squares-discriminant analysis were
conducted to screen the quality difference components. RESULTS  Nine flavonoids showed good linear
relationships within their own ranges (R*=0.998 7), whose average recoveries ranging were 93. 34% —107. 42%
with the RSDs of 2. 58% -7. 49% . Significant differences were observed in the flavonoid contents of Longan Arillus
from different processing method and regions, among which mauritianin, kaempferol-3-0-a-L-arabinopyranoside,
rhoifolin, and rutin were identified as quality difference components. CONCLUSION This accurate and efficient
method can be used for the quality control of Longan Arillus.
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analysis; principal component analysis; orthogonal partial least squares-discriminant analysis
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JeHR A SR 0 88 - R ) e iR Dimocarpus longan
Lour. WfBFIE:, B . KRR SE, /A HK
CEEET, P (tRPEZgEL) AW, TR
AUMA A, CERREN AR IR . MR, £
SPTERRE AR, TV, WWMEMARMER,
WG W2, AR (R A E
T (W EFIA) 2 Fom TR EEESH B
K, AL, WEESEN T, Hh s A E b
% PrEf, BRI, BRHALZ
SR EBIEEY R BHAT, e HR A e S
PRR PSS . AR MR RO,

ARSI VERE IR HR A 2 F L G Y TR A S )
FIT L BREAATY DL 7 RhS 2 BEAE A
KB [RIZE A0 1L 28 W -7-0-07 75 B BT . LB R
I RERN ) BHORWHERE R | A B-3-0-a-L-
MR BT A B . KA AR R
Febr, KA UPLC-MS/MS ¥l Ho & &, IF45 4
et AN 07 2T By B AT
WIS DU R 2 2 b B AR O 5 ) 5 A
=t S%
1w
1.1 ALE  QUINTIX125D-1CN & Hy 743 #r K
[Tz —, EZFEREAES (b)) ARA
#]]; LC-40D X3 PLUS A pUjc% . SIL-40C X3 %I
H ol kEdR . CTO-40S BUAEIRAE . LCMS-8045 %I =
HPUNFT BT ( H AR S HEA F ) 5 SB-5200DTD
R A (TR 2 AR A R A |
1.2 XA BHH  IWAEB-7-0-5E KM (it
DST230602, CAS 5 17353-03-6) . Hb B &) 8] (4
5 DST221109-002, CAS 5 520-27-4) , L5 K&
(L5 DST211115-211, CAS 5 86831-54-1) , EH
SRIFHERL 2 (45 DSTDMO006101, CAS 5 109008-
28-8) . LI 2% My-3-0-o- Ltk W BT F7 A B (L5
DSTDS011401, CAS 5 17353-03-6) . 7KAlI# (4t
2 DSTDL017602, CAS 5 604-80-8) . %f % #f 1
(41t DSTDY005301, CAS 5 17306-46-6) . J% T
(#1t5 100080-2-2-12, CAS 5 153-18-4) . T A
# (45 DSTDF001501, CAS 5 22255-13-6) X}
RS B A B A AR A IR A F], 4l =
98% . LNE. HEEYhtIEal, 1 HMEE Merck 2>
Ay R (L =99%) WH Filgs B8R
ABRAT]; AKAZERIK, WA EERER ()
AIRAH
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TR PIEE 5141 (S1~S51), & RKHZEYIIFERE
SRR S 01 2808 R T B R Je IR Dimocarpus
longan Lour. fEFNE:, BAILZE 1,

2 HiES%R

2.1 B &

211 A PRI M 2.00 ¢, SIA 50
mL 80% HEE, FREM &, §E 30 min, HS ()
500 W, HK 90 kHz) #EHL 60 min, %, 60%
PP e FE U2 ) B, 0. 22 o SFLUE R 08, X
LYWL, BIAR.

2.1.2 XPHGEAW WO A B-7-0-3 i KM
M EH] KRR, BHEREHERE R LS H-
3-0-a-L-MERE BT RLAE RS . KA . PSR,
T B AR RS, T R B A R
0.199. 0.193, 0.201, 0.194. 0.204. 0.206,
0.208. 0.201. 0.205 mg/mL A, BIfS,

2.2 UPLC-MS/MS 2#7 &4

2.2.1 f{ai% Waters ACQUITY UPLC BEH C i
K (100 mmx2. 1 mm, 1.7 wm); FBhAH 0. 05% H
R (A) -ZHF (B), BREVEM (0~1 min, 5%B;
1~9 min, 5% ~55% B; 9~12 min, 55% ~95% B;
12~ 14 min, 95% B; 14 ~14.1 min, 95% ~ 5% B;
14.1~20 min, 5% B); B E 0.3 mL/min; £
140 C; JFHEE 2 pl,

2.2.2 ik AW E IR (ESD; ERE T
i, ZRAEM (MRM) #iX; FREN &
3 L/min; TS, VAR R 10 L/min; 42
FIHREE 300 °C 5 RIEFERIE 250 °C 5 kR B
400 °C; RlEE 5 0 2 7K 39 psi (1 psi=6.895
kPa), HAMSHWZE 2,

2.3 FEFER

2.3.1 RGEAMEEE BsHEH (80% )
KBRS . HERAEEIA 2 wL, 72 42,27 WU

TFHEREI A, S5ARILE 1, fsenr g, TR
Hh 25 B A B st [0 5 6] B TR P B — 3, SR
T, FHZIE RGOS R AT

2.3.2 LMEXRRFEE HEEWR “2.1.27 WTF
X HE VS G, B R BE A 400, 1 000,
1250, 2 000, 4 000, 10 000, 20 000 f¥%, 7E
“2.27 AR HEREINE  LAK R T R A
AbR (X)), WEEBUMI AR (Y) #EATIEIE, L
fEMEEL 10 1 bR, 3¢ 1 AR, 250 3%
3, AIRIAS EAE RS F TSR N R AT
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Tab.1 Information of Longan Arillus
i P 2551 g S i i) T P eS| W i i)
S1 I N i ) 1 202345 A 827 ST it DAY G+ 20234E7 A
S2 JUE A EAAIIEE 2023 45 H S28 Fadt) i P g 202345 A
S3 JTPEEMR S PR IP T 2023 4E5 S29 ST fif P IR T 2023 47 A
S4 JUE EAR i PR 1 202345 A S30 TV EMK ik P 2023 45 A
S5 I Bt fief: PR A 20234F7 H S$32 JTARB fif P T 2023 45 H
S7 ISt EAAIEE 2023 47 H S33 TR M fif P T 202345 A
S8 JTPE S i Py T 202347 H S34 IR %44 i P IR T 202345 A
S9 i i P T 2023 4F 7 A S35 IR i P PG 20234F5 A
S10 I Bt fif PR AR 202347 H S36 IR e fif P T 2023 45 A
S11 ISt 2% P g 2023 47 H S37 JTARB £ P g 202345 A
SI2 TP B fief P 1 2023 4E 7 H S38 T AREER it PRI T 2023 4F5 A
S13 SRR i Y T 20234E7 H S39 I R4 LI EES 20234E5 A
S14 T & 4 3 P 2023 47 H S40 Fadt) i P g 20234E5 A
S15 YR % 5 0 A 2023 4F7 H S41 fickze: gui| ff YR T 202347 H
S16 te % I /5 34 P 2023 47 A S42 o i P AR T 2023 7 H
S17 IR Bt W 0 P 2023 4F7 A S43 et itk PR AR T 2023 47 H
S18 SIS W5 0 A 2023 47 A S44 eS| i PRI T 2023 45 H
S19 ¥ M4 5 3% P 202347 H S45 £ fif P IR T 202345 H
$20 fe Y EEA 2023 4F 7 A S46 i) £ P 2023 4E5 A
$21 i S Py I T 202347 H S47 IR e ik P T 2023 45 A
S22 ISt S PR AP T 2023 4F7 H S48 R S I T 202345 A
$23 TP B i Py g 2023 4E7 H S49 ST fif P AR 2023 4E7 H
S24 i) i Y P T 20234F5 A S50 e i A PG+ 20234F5 A
825 ISt i PR AR T 2023 47 A S51 ] fif PR T 2023 45 H
826 ISt fif PP T 2023 47 1
*x2 HEMRESH
Tab.2 Mass spectrometry parameters for various flavonoids
E] (SRR S: BFX m/z R (QL) /V il e/ V TR (Q3) /V
LLIZS T -7-0- B i K Wi [M+H]* 595. 65~287. 10 -22 -40 -30
b ] ] [M-H]" 607. 35~284. 30 30 45 20
ARRE [M-H]™ 609.20~301. 10 28 26 21
BHORIHER R [M-H]™ 739.25~284. 05 20 44 30
25 13-3-0-u-L-MH Mg B P AP [M-H]~ 417.10~284. 10 19 24 19
FRALE [M-H]- 623.35~315. 10 30 31 12
LigE e [M-H]" 577.20~269. 15 28 34 18
T [M-H]- 609. 20 ~300. 00 22 38 21
FORE [M-H]" 433.30~300. 10 11 24 21
x3I SEMEEXER
Tab.3 Linear relationships of various flavonoids
HET [B )5 5 7 R? ZMIEE/ (ng-mL™")  EREBR/ (ng-mL™") KR/ (ng-mL™")
WA Bh-7-0- 8 B Wi Y=471.840X+2 038.23  0.998 7 9.950~497. 5 10. 00 3.000
Hh B Y=93.200 7X-389. 746  0.999 7 9.650~482.5 11.38 3.350
AERE Y=1082.36X-13 047.8  0.999 3 10. 05~502. 5 10. 00 3.000
BHSRIHER R Y=1125.09X-4 769.00 0.999 8 9.700~485.0 10. 00 3.000
I ZS -3-0-a- L-ME M BT HEAA RS V=1 598.74X-10 333.2  0.999 4 10.20~510.0 10. 00 3.000
KANF Y=1217.60X-5 189.95 0.999 8 10.30~515.0 10. 00 3.000
TR Y=1942.42X-6 979.42  0.999 9 10. 40~520.0 10. 00 3.000
BT Y=766.131X-2 465.08  0.999 9 10.05~502. 5 10. 00 3.000
FORE Y=1109.25X-4 572.80 0.999 5 10.25~512.5 8.770 2.935
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1
2 3 B S 6 7 8 9
4L‘— “ ] | L - S
5.0 10.0 5.0 10.0 5.0 10.0 5.0 100 5.0 10.0 5.0 100 5.0 10.0 5.0 10.0 5.0 10.0
t/min t/min f/min t/min t/min t/min t/min t/min f/min
A. ST

N R ¥

5.0 100 5.0 100 5.0 100 50 100 50 100 5.0 100 5.0 100 5.0 100 5.0 10.0
t/min t/min t/min t/min t/min t/min t/min t/min t/min
B. %
50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 100 50 10.0
#/min 1/min 1/min 1/min 1/min 1/min #/min {/min #/min
C. ZEHEH

Lo INZRM-7-0-8ThG PR 2. WREI 3. ZD5KER 40 BHEORITHERER 5. INZRM-3-0-o-L-MEM BT R H 6. KA 7. BFE

W 8 T 9. FHAMHE
1. kaempferol-7-O-neohesperidoside 2. diosmin 3. salidroside 4. mauritianin 5. kaempferol-3-0-a-L-arabinopyranoside 6. narcissin
7. rhoifolin 8. rutin 9. guaijaverin

1 & MRM 2B E Fii & iLE

Fig.1 MRM extraction ion current chromatograms of various flavonoids

2.3.3 KEHEIAE B “2.1.27 WIRXHEREE A, 20 50% . 100% |

150% 7K P-4 2 Jin A%t iR

Wik, fE “2.27 BRI FIEREE 6 Yk, AR
25 W-7-0-8 1 e i . B m] ]| 2L R &
EHORITHER 2R | 112 19-3-0-o-L- ML Mg BT 57 A7 4
HLOKAE . BREEREE L AT A AR g T A
RSD 43 511K 2.25% . 1.90% . 2.26% . 1.47% , 1.46% .
2.85% . 2.59% . 1.55% . 3.56% , FWIL#SKS %
JE R,
2.3.4 FROEMEIEE RS R IR — 1 P A TR
(S25), T 0,2, 4,8, 12, 18, 24, 48 h 1E
“2.27 AR HERED E, A5 LA B-7-0-9 i
BepE . MR EIR | R E | BHRITHER R
A3 -3-0-oc-L-ME MBI HEAFT R | KA, B
T, AT H AT R RSD 43 514 3.62% |
2.95% . 4.29% . 3.73% . 4.02% . 4.15% . 2.87% .
3.45% , 3.33% , FRWIFIKTE 48 h WERETER LS,
2.3.5 HEEMWIKE HWAMBAK (S25) 2.00 ¢,
e “2.1.17 WUR AT A 6 ki e,
FE 42,27 T HEREIE , AT L2 W -7-0-8
W R, MR, R KR, BHERHEE
£ IAEE-3-0-o-L-ME M FTRE AR . K AL BF
R, AT AR & RSD 43510 2.69% |
0.97% ., 2.26% . 0.21% . 0.66% . 0.25% . 0.67% .
0.14% . 1.42% , FHZITEEZ R,
2.3.6  JAEREICERIE RS PRGSO
HIWZR A (S25) 9y, Wy 1 g, B3R 1
2516

MR, TR OC2.17 WUR Tkl b A TR, 7E
“2.27 WA R HEREI 2, THE ECR, 458,
S W3-7-0-80 1 e i, b B m] ]| 2L R &
EHORITHER R | 11 A 13-3-0-o-L- ML W B H7 A7 A
LKA BERE . AT FORE e
Wi & 4 Bk 101.24% . 107.42% . 93.34% .
104.30% . 102.53% . 100.22% . 98.54% . 100.16% .
93.39%, RSD 4% %l 4 2.58% . 4.60% . 6.32% .
7.49% | 4.69% . 3.02% . 2.78% . 2.93% . 3.96% .
2.4 H&mAEFNE BSUMEAGH, % “2.17 1
TR S SRAIA T, 7E “2.27 WA R ERE
W, HaEsaE, 5RILEK4,
2.5 tRitE
2.5.1 REaPr ¥ “2.47 BT A Origin
2021 B, R4 ERENRITE, TR
PR 25 I B F5 AR #5475 4387, Heat mapper #1442
WAL, UL 2, eI, S1HLZE MR 3 2K,
S1~S8., S23. S26. S30, S33, S38 My I 24, &
Wi & B B s S9 ~ S20, S24. S27 ~ S29., S31.
S32. S34~S37. S39~S51 Ky 11 26, & Bl & B
fif; S21, S22, S25 M2, 45 i & m ik I i
B, HET59. 780 pe/e.

5 WoR, fmE, R, REAMIE LS
DB Y SRR R TP, AR
MY TEARRI R I, R 2 B0 3 10 M S M R A



2026 4F- 8 H HoR 2 August 2026
F48E FEe Chinese Traditional Patent Medicine Vol. 48 No. 8
F4 BHMIENEER (pg/g)

Tab. 4 Results for content determination of various flavonoids ( pg/g)

Hs IEB-7-0-FMG AT R A A 5RR BHORIHERE R INEW-3-0-o-L-MIRHARTT AKAE BEME AT BamRE
S1 N 3.653 N 19. 964 0.414 3. 064 0. 815 11. 609 N
S2 N 1. 815 0.250 16. 114 0.429 2.875 0.491 12.698 0.372
S3 N 1. 097 N 20. 080 0. 402 3.357 0.986  13.723 0.275
S4 N 0. 605 N 26. 106 0. 544 3.940 0.997 15.498  0.389
S5 N 1. 820 N 24. 488 0. 545 3.189 0.925 14.212  0.296
S6 N 0.813 N 20.770 0. 490 2.765 0.792 11.641 0.241
S7 N 1. 608 N 19. 196 0.530 3.153 0.934  13.068 0.475
S8 N 0.363 N 17. 021 0.379 2.832 0.512 11.311 N
S9 ND 0. 989 N 15. 360 N 0. 428 0.439 1.292 ND
S10 1. 462 ND N 10. 286 N 3.385 0.252  11.008 0.277
S11 0. 805 ND N 0. 654 N 3.909 N 9.793 N
S12 0. 469 ND N 4. 440 N 2.235 N 4.509  0.272
S13 ND N N 15. 122 N 0. 508 0. 420 2.005 N
S14 ND ND N N N 1.472 N 0.870 N
S15 ND ND N N N 0.709 N 0. 248 ND
S16 ND N N 4.610 N N 0.502 1.194  0.293
S17 ND N N 6.610 N N 0. 380 0.923 N
S18 ND N N 4.491 N N 0. 350 0.280 N
S19 ND N N 0. 648 0.334 3.421 N 8.132  0.628
S20 ND N N 2. 861 N N 0.353 0. 386 N
S21 ND 0. 564 N 36. 415 0.728 5. 488 1.052  25.064 0.506
S22 N ND N 34.601 1.093 6. 849 1.241  26.661 0.636
S23 N 0.529 N 21.323 0.493 2.405 0.770 13.888 0.261
S24 0.950 ND N 0. 635 N 4.115 N 9. 809 N
S25 3.272 0. 306 N 26. 541 0.750 5.375 0.810 22.306 0.420
S26 N 0.292 N 25.089 0.497 3.559 1.015 16.301  0.290
S27 N 1. 265 N 23.012 N 1.263 0.723 5.294 N
S28 0.572 N N 0.293 N 3.351 N 6.192 N
S29 ND 1. 095 N 8.396 N N 0.302 0. 655 N
S30 ND N N 14. 861 0.415 6. 268 0. 653 13.391 0.372
S31 ND ND 0.263 18.262 N 0. 448 0.476 1. 638 ND
S32 ND ND N 0. 604 N 4.980 N 11.267 0.520
S33 N 0. 306 N 19. 454 0.357 2. 841 0.813 13.091 0.246
S34 ND ND N N ND N N N ND
S35 ND N N 0. 544 N 3.029 N 6.659  0.276
S36 0. 669 ND N N N 1.795 N 3.154 N
S37 N ND N 11.538 N 0. 388 0. 393 1. 447 ND
S38 N 0. 385 N 25.963 0.549 4.874 1.362  14.139 0.330
539 ND ND N 0.548 N 1. 887 N 4.262 N
S40 ND N N 0.568 N 3.637 N 7.719  0.244
S41 ND N N 0. 406 N 1.929 N 3.753 N
s42 ND ND N 0. 441 N 2.570 N 4.052 N
S43 ND ND N 6.730 N 0.299 0.270 0.902 ND
S44 N N N 8. 780 N 0.339 N 0.997 ND
S45 N N N 11. 449 N 0. 549 0. 494 1. 360 ND
S46 1.576 N N 2.035 N 6. 038 N 16.869 0.546
S47 ND ND N 1. 540 N 5.333 N 7.814 N
S48 0.235 ND N 1. 076 N N N 0. 851 N
S49 N N N 7.529 N N N 0. 636 ND
S50 ND N N 7.267 N N 0. 328 0.593 ND
S51 ND ND N 0.707 N 3.321 N 8.014  0.252

TE: NFRRTHRIMER, ND FoRRkl,
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2 SItRIRAPEEMSERESHRE
Fig.2 Cluster analysis heatmap for contents of various

flavonoids in 51 batches of Longan Arillus

P 3 PR A T A e T 28, o PR G 4
TR RIS RIAIX 2 Ao T 7 X Befs
FNBAF b X 435 I S 3410 PR 245 6 v 8 5 3 3 i
ik, ff RO AR 25 R

2.5.2 FEWSSHI(PCA) ¥ “2.47 TR EHE
FA SIMCA 14. 1 HAF#ITIE BB, L
FHSr1 (PC1), EMSr2 (PC2) TIRkFR 5 A
51.40% . 21.10% , RFTTHERIE 72.50% , F
P BEA RO R 2R 5 B 15 H0s &
K3, nlH ST HEZG R R AE 3 I, 5 R
HE AR,

2.5.3 I 22 W B /0y 3 vk A B 4 ( OPLS-
DA)  FERISAHAIEAE -, SRHH SIMCA 14. 1 3k

AT B AR M, LR 4, AT RPX ly 0.798,
R*Y 2} 0.652, Q>4 0.523, FUIFHEA B

x5 SIMERARESWER
Tab.5 Results for cluster analysis of 51 batches of Longan Arillus

2551 /A ) Jin T2 i
I 12 PO TR EAR RN AR fief Y T S1~S8,523 526,530,833 ,538
1 35 M M AT RN AR WERA BT SO~ S20, 524, S27 ~ S29, 831,832, 834 ~
ECT NI N A~ SN A $37.839~S51
i} 2 IV St i P T S21.822 825
; =) W, SRETAREAIVIAE, B
> : ’ SETE (VIP () >1 NFRifE, B 5E STRR AL
. - IR LY A LIS )-3-0-0-L- M W BT REAP DR HF - (VIP
Tl 4 1.162) . AT (VIP fHK 1.149) . T H R
2 HEFZR (VIP {E2 1.087) . BFEMH (VIP {HH
3 . = .
N - 1.083), AN iR 2, WK S,
6 4 2 0 2 4 6
t[1]
R2X[1]=0.514 R2X[2] =0.211 Ellipse: Hotelling's T2 (95%) 1.5
M3 SUHAERE PCA B4 HAE 3 !
Fig.3 PCA score scatter plot for 51 batches of E 0.5 l. .
Longan Arillus 0
0.5
! ] Vs »(y’g %&’ ,@,% ’@% &2 PN
4 = 0 N >3 a N
¢ 2 ﬁ@g & F & P ¥ &%g
~ 2 S 7 &
= 1 #
to ¥
~ -l
§ -2 5 OPLS-DA VIP &
M Fig.5 VIP values for OPLS-DA
-5
-6 -4 2 0 2 4 6 I+t 9
1.008 73 * t[1] 3 e

4 51#tZHERA OPLS-DA B4 8= E
Fig.4 OPLS-DA score scatter plot for 51 batches of
Longan Arillus
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3.1 #RIEAH . UPLC-MS/MS 4547 &4 %8R 7K
SR 55 T AR BOA R (60% HIEE . 80% H
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L] (30, 45, 60 min) T JRHR P TR 4% SR Y
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FRIBROR, mZHfE R “2.1.17 TUR IR,
DRI AT UI2R T T B 4 A x5 B i o i
BIHATIRER, K B2 B-7-0-8 A BB 16 1E 5
TR WA R, AR 8 Fh B AE RS 1A
AR A S A X SRR A
FEBE A, TS B S R R A, I HLAE 7K
FAHRIIA R, REA G il gt | e Hk

BRI []
3.2 REdH RIRRAIENFE WA EWHZM,

Pl T 35 R 2 2 ) L BT B B A
= {H 2020 4ERR (P E 2580 PO R R
I E RS R TR

ARSI RI, AN = 2GR A SRR K
YN PSR > R>ZeE >, Horb s
JIPERH (S22), KM RS (S34); &
PRI J5 45 S B o e 8 v TS RIS, PTRRE
PR RAE TR A, TR
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