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Comprehensive evaluation of Yiqi Fumai Injection quality by UPLC-Q-TOF-
MS" fingerprint and chemical pattern recognition
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Abstract: Objective To establish a UPLC-Q-TOF-MSPF fingerprint of Yiqi Fumai Injection (YQFM) for providing reference for
visual, easy and overall control of its quality. Methods The chromatographic separation was performed on a Waters Acquity UPLC
HSS T3 (100 mm x 2.1 mm, 1.8 pm) column with the mobile phase consisting of acetonitrile and 0.1% formic acid for gradient elution.
The flow rate was 0.3 mL/min, and the column temperature was 30 ‘C. The capillary voltage was set at 2.5 kV. The nebulization gas
was set to 800 L/h at 400 °C, and the source temperature was 100 ‘C. The BPC obtained with negative ion ESI mass spectra were
selected for the fingerprint analysis. Similarity evaluation was used to evaluate the quality of YQFM from different batches. Based on
the intensities of the ions for common peaks, HCA and PCA were performed using SPSS 19.0 and Simca-P software. Results The
UPLC-Q-TOF-MSF fingerprint of YQFM was established by using 28 batches of sample and 18 common peaks were found, of which
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15 mutual peaks from Ginseng Radix et Rhizoma rubra, three mutual peaks from Ophiopogonis Radix. Compared with the reference

substances and references, 16 of the common peaks were identified and the similarity of 28 batches samples were over 0.970. 28
batches of YQFM could be divided into four grades when the sum of squared Euclidean distance is 5—10 in the result of HCA; PCA

got seven principal components through dimension reduction and accumulative contribution rate reached 84.989%. By fitting the load

factor model of the first principal component, ten markers greatly impacting on the quality were found. The comprehensive evaluation

function of YQFM in different batches was constructed according to the principal component score. Among 28 batches of YQFM, the

comprehensive score of S28 was the best, closely followed by S22, S11 and S9, while S14 and S13 was the worst. Conclusion The

utilization of UPLC-Q-TOF-MS® fingerprint coupled with chemical pattern recognition could objectively and effectively assess the

quality of YQFM, can provide a more comprehensive reference for the quality control of YQFM.

Key words: Yiqi Fumai Injection ; UPLC-Q-TOF-MSF; fingerprint; chemical pattern recognition; hierarchical clustering analysis;

principle component analysis; similarity
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Acquity™ UPLC #8 = BB (il 245, Synapt
G2 Q-TOF-MS Jfiil %, MassLynx V4.1 JF i TAF
¥, Acquity UPLC HSS T3 tifiH: (100 mmX2.1
mm, 1.8 um), JE[E Waters A F]; KQ-500DE #%f
PSR PE vEA, Bl S AR PR A ] s XS105
ATy 2 — RV, MR- 2 A A R A .

KAEAK, Milli-Q BBk RS, HIE
Millipore ~%]; HEE. LM, BG4k, #8E Omni
A W, Fuikal, 3EE Sigma AF; HAREG]
oy trai. M ASEH Rg (Rg, s
110703-201530, Ji&E5 %N 91.7%) AZEH Res
(Rgz, #Ib5 110804-201504, &% 99.5%)+ A
Z B Re (Re, L5 110754-201525, FiEDHCHN
92.3%). AZREH Rf (Rf, fit'5 111719-201505,
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N 94.2%), I E FE 2 s B AR AS
BAF Re (Re), b5 11021-14-0, T4 4 p#s e
EMFAREIR AT, % HPLC AR A — 1k,
JR 250 >98%

28 fit YQFM, kiK% '5 N S1~S28, Z.ZHEHL
Y. ZARI). R TRIB R RER L2
PN BR A m AL
2 FESH#R
2.1 TERSARRSIE

FREX Rg;» Rgz Re. Rf. Rb;. Rb,. Re. Rd.
Ro XM &, F%ME, 78 10 mL ZHF,
T 70% BRI AR, ERR BRI T4 IR A% 0ot iR
AV 0.1 mL, B 10 mL &I, I 70% FEE il
JREIRFEZA 20 pg/mL (VRS IR ERL %
2.2 HIXEARE &

FRECYQFM £ 100 mg, FEZFRE, B 10 mL
B, IAEEBAUK, AR, A E
FiREH 70% B ES, o 0.22 um FASFLIEMRE, HP
o BRI S, £4. TR TR 100 mg, %
IR T A A R
23 BiEEH

i A4 Waters Acquity UPLC HSS T3 4 (100
mmX2.1 mm, 1.8 um), i 30 C, FEiERE
4 C. MAMMHNIEE (A -0.1%FB/KFER (B),
FREEVERL, 0~1 min, 2%ZJE; 1~4 min, 2%~25%
Z M5 4~8 min, 25%~35%Z.}E; 8~12 min, 35%~
45%Z 05 12~16 min, 45%~75%Z.ff&; 16~18
min, 75%ZE; 18~20 min, 75%~90%ZfiE; it
FEE 5 ul, A E 0.3 mL/min.

2.4 [RIEFH

KA B IR (ESD, fisriial, Hds
#%30 Centroided, EB4HE ML 2.5 kV, HEFLHE
45V, REHEFLHEIE 4 V, BFEEE 100 C, B
AR (N RN 400 °C, BIEHSARE
800 L/h, HEFLSWE 50 L/h, KEHE 0.1s. MS®
PRI, RREE RN AL REE N 6 eV =
RERFHE RERE AL N 30~50 eV, JREFHTEH
m/z 100~1 800. F==Z M MiMEK/E M bR (Lock
Spray"™) #E4T 5 B S KR IE, AAARIE N 5 pL/mins.
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58, W%k 8 1 B B 5 T 2 0 B8 U 4 15

(BPC) ™ HUg A THIA 1 73 LUAE 90% A E iy 18 M3t
A O RE IR N B OGS T ke 5
251 LEMHERE RBERINTAER (70%H
M) R SRV AR AR 5 L, AR IEERE,
Fie €237 19247 TURAFINE, il EOIGE. 4
BRW, 2 RO RE S E ST
252 KEEEHEL FEEHREERY 100 mg, %
“227 BUR MR RIA 1 4, 1% “2.37 M
“247 TUR A, HEEHFE 6 &, WSS I
X £ BRI 1] RSD<<0.09%, A X I [ #2 RSD <<5.0%,
KU E LRI, FFETa SRS B AR ER
253 HEEMFEE  FREUE—HFE S L) 100 mg, %
“2.27 TN ETATHI% 6 kAT, % “2.3”7
F“2.47 TR S AFRUCGHERE, 45 & AT VAR X R
BE ] RSD<<0.08%, AHXTUEHIAY RSD<<5.0%,
A EEERLE, FEfagEIEHE AT K.
254 FOEMEFEL REEIEMNY 100 mg, 1%
“2.27 TR S A I 1, R “2.37 A
“2.47 TUNZAE, HITE 0. 2. 4. 8. 12, 24h ik
FE, IN4S % LA WA OR BE I [A] RSD<<0.07%, AH
XFUETHIAR RSD<<5.0%, FKAAPLMIERAE 24 h N
FREMERL, fFERaBEIErIEAREK.
2.6 HFEPRESLE

B 28 fIt YQFM (S1~S28), #% “2.2” Wi FJ7
TEH AR, % “2.37 F1 “2.47 TR kAt
TisE, wsEigE. BeigEiTa—#a
SyIFE] 5~17 min) J&, UL CDF #:05H, FT4f
WU PF . SR MarkerLynx™ V4.1 8440 R 455
TERE AT IG TR VEDUAD. UEXTSE. R AL
A—A S TAbEE, 5 AR S A FR S PR B IS [A]- 5 A
Bl R HoF N7 (4] 5 W) 17 56 35 21 1l o B a4, T HCA
M PCA. S HE: REKNEYER 5~17 min, m/z
100~1 800, FREIWIIE] SRV ZE 0.2 min, JFifaf bk fG
VHZE 0.05. MRS VHBRZK T 6.0, M58 FE B 500
counts, KPFRFEAIRIE.
2.7 ERYERLRIENL
271 SHRIERER 7R3 S PR K (BPC)
Kb, fREFI ) E 8.8 min /7 A g (5 5104)
TR R 708 RiF HARE, S5 5 L,
YTE N RE, MOEFIHAE NS I,
272 fRorEERESL ¥ “2.6”7 TR ATAS CDF
% SEHE [FI I N P 2 i e SO RS AU RE AR
ARG (2.0 O AT, 1EHZ S IEE,
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Fig.1 Overlap plot fingerprint for 28 batches (S1—S28) of YQFM
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Fig. 3 BPC of YQFM and single herb medicine
F1 HBEEEER
Table 1 Identification of common peaks in diffrernt batches of sample
HE min— ffiii’”é&om MS" 12 HTR e B3R
1 625 7994763 8454824 637.4288,475.2163 CyoHn0y ABBH Rg) 4-520-21
9455423 991.5391 783.356 6, 637.428 8,475.216 3 CyHg05 AZ T Re'
2 6.92 4472234 — 315.182 7 CyH36019 L-borneol-7-O-[B-D-apiofuranosyl 4-5
(1-6)]-B-D-glucopyranoside
3779 233.0879 — — — A —
8.65 6193127 — — — ARHN —
1239.634 8 — — CsoH100057 NS BH Ray 4
5 882 7994887 8454951 637.4177,475.6363 CpHn0 AZRH RS 4,20-21
6 932 6043060 — — — ARHN —
769.476 1  815.4852 637.705 1, 475.159 1 CyH.035 =LEHFR, 4-521-22
1209.6259 — 1077.576 5, 945.536 8, 783.221 9 CssHogOys AZ 1Y Ray/Ray 4
7 947 1107.5997 1153.5938 945.5368,783.491 4, 621.318 8 Cs;Ho,0r3 AZ B R, 4-520-21
553.293 9 — — — ARHN —
8 9.85 1077.5765 1123.5802 945.5502,915.533 0, 783.491 4, 621.318 8 Cs3Hog0sy A S Re” 4-520-21
9 10.02 9554832 1001.5300 793.4353,631.2548, 613.151 4, 569.734 6 C4H701y AZEH Ro’ 4-521
10 1020 10775765 1123.5948 945.5233,915.533 0, 783.491 4, 621.733 5 Cs3Hs00 AZRH Rb, 4-520-21
11 11.06 9455368  991.539 1 783.491 4, 621.046 0, 459.141 8, 375.187 5 CygH,013 AZEH Rd” 4-520-21
12 13.67 6194108 6654257 619.4108 C3HeOs  AZBH Rhy/Rk; 5,20,23
13 13.92 6194216 6654257 6194216 C3HeOs  AZBH Rhy/Rk; 5,20,23
793.4353 — 631.4197,613.259 8 C35H7¢049 cynarasaponin C/spinasaponin A 20
— 631.4197 CyHgO14 zingibroside R 24
14 1438 783.4914 829.4954 621.0460,459.198 1 CyoHnpOp3 S-AZ R Rgy' 5
15 1451 7834914 8294954 622.3448 CypH,0;3 R-AB B Rgy' 5,20
16 1579 5043048 — — — ARHN —
564.335 1 — — — ARHN —
17 1589 7654742 811.4899 765.4772 CypHy0n AZEH Rk 4-521
18 16.06 7654742 8114774 7654772 CypHy0 AZ R Rgs 520,23

oS I AR

“Identified by reference ingredient
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CDF # B AR T NE XA HE R (P2t
FREUEEFLE VPN KRB (2.0 B, £ Rk
Je AR O R FR S EIE , AR, 458 S1~S28
FE b AU 235314 0.982. 0.988. 0.990. 0.975.
0.992. 0.995. 0.992. 0.994. 0.980. 0.993. 0.992.
0.989. 0.989. 0.989. 0.985. 0.996. 0.991. 0.997.
0.995. 0.993. 0.993. 0.988. 0.982. 0.989. 0.994.
0.978. 0.996. 0.970. ZER IR, 28 AL AL
JEXIRTF 0.970, $iM] YQFM A 7% L& R mfa e
PR
2.10 HCA

AT 28 #iL YQFM e 4r i rp 18 AN LA 1
FREL ST 25 MGG B ES 1 Wi 825 E ok ARRAE 2
HBEAT REAL, TR 25 X 28 B A HFE, 5\ SPSS 19.0
IRTERAE, EERE VT AYE (ward’s method) HE
17 Q IS, IR SR FH IR B B T vk
(squared Euclidean distance), #r#EALIER“Z 1357,
RRAERNE 4. WPRIREEEEIMER], 4350E] R
BT 5~10 B, YQFM FESATLAE N 4 25, S3~
S5. SI. S7. S2. S11. S10 A—3%, S9. SI12. S6.
S8 A—2%, S13. S14 N—3, HAhFEM N—2,
2.11 PCA

AW TN 28 #iE YQFM Fe 48U i o 18 AN LA g
B & 25 AMGE DI RS T 5 B DLRRFE &
AT B, TR 25X 28 B EE 5 RS, 3\ SPSS 19.0

SIMTERAY, HEAT PCA. HHER 2 WA, $REURIET 7 A
FROTHREE (D ¥RT 1, R ZETTIRER
84.989%, RELLER AT A IIEE . N T M
PCA HEY R EUE 24 i 2 R IR B, 12
HUT PCA BB A A 1o S A XHEBR, &
B 5 o B DURR R o AR 2 T2 B 23 2 A A o
AES], % 1 EW PCl EELZETIED 5
W
0 5 10 15 20 25

4 PPREBEE

Fig. 4 Tree cluster diagram

w2 TANEMSHMHEE. BT R, RRTTREREEREER

Table 2 Eigen values, contribution, accumulative contribution, and matrix of seven principal components

KJE PCl  PC2 PC3 PC4 PC5 PC6 PC7 HIR PCI PC2 PC3 PC4 PC5 PC6 PC7
1 0456 0.279 —0.693 —0.060 0.061 0.083 —0.275 15 0.684 —0.141 0.342 —0.184 —0.019 0.273 0.210
20307 0.003-0.105 0.797 0.313 0.157 —0.007 16 0.898 —0.164 —0.157 —0.027 0.147 —0.023 —0.128
3 —0.130 0.933 0.064 —0.017 —0.064 0.117 —0.070 17 —0.015 —0.013 —0.295 0.090 0.514 0.579 0.412
4 0.092 0.795-0.018 0.167 —0.344 0.297 —0.205 18 0.188 0.406 —0.370 0.024 —0.179 —0.321 0.605
5 0.902 —0.289 —0.086 0.062 —0.162 0.015 —0.124 19 0.071 0421 0.556 0325 0.321 —0.125 0.073
6 0431 —0.417 —0.088 0.324 0.275 —0.503 —0.136 20 0.837 0.040 0.457 —0.040 0.013 0.016 0.009
7 0931 0.004 —0.203 0.049 —0.102 0.027 —0.075 21 0.733 —0.260 0.434 0.075 —0.070 0.046 0.177
8  0.899 —0.357 —0.046 0.076 —0.013 0.024 —0.009 22 0.843 0.374 —0.053 —0.147 —0.097 —0.088 —0.007
9 0.845 0346 0.100 0.185 0.002 —0.006 —0.064 23 0.876 0.305 —0.132 —0.113 —0.118 —0.126 0.037
10 0.808 —0.213 0.070 0.184 —0.080 0.269 —0.119 24 0352 0.010 0.352 —0.607 0.405 0.136 —0.248
11 0.594 —0.002 —0.243 —0.415 0.312 —0.148 0.180 25 0.479 —0.215 0.269 0.025 —0.537 0.071 0.268
120922 0.120 =0.072 0.031 —0.091 —0.093 —0.020| 4 fEAH A 10.508 3.345 2.105 1.609 1.528 1.151 1.000
13 0.708 0.150 —0.237 —0.156 0.215 0.071 0.135|TTHRZE 7 Z£/% 42.032 13.382 8.421 6.436 6.112 4.605 4.001
14 0229 0.664 0359 0.027 0.362 —0.277 0.035| RFATTHAZE/% 42.032 55.414 63.835 70.271 76.383 80.988 84.989
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(x=8.65 min, m/z 619.312 6).7(Rf).8(£,=9.32 min,
m/z 604306 3). 9 (Z=HLEH Ry. 10 (ASEL
Ra;/Ray)~ 12 (1y=9.47 min, m/z 553.293 5). 16 (Rd).
20 (Rgz). 22 (x=15.79 min, m/z 504.308 7). 23
(tr=15.79 min, m/z 564.331 1D WIEE, HWHIARE

HRE YQFM b2 il o 22 57t BARBLAE X LA Bk
SRR, XA B EAN LR il Z TR
Z5iEs, WK 5. aTLUES], F—ALEma e A
(Rt Rl TP A AL — e Bl JLrp e b S13. S14
HA S B R
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Fig. 5 Trend plots of ten markers in various batches of YQFM
K EHE S Simea-p12.0 #AAERE, #43] PCA 4 T
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2% AR I 7 2 SRS A R, 3 ; b
34553 RS N A B EAT 2 M A, R AN [ tE 4! —~

R YQFM ZE & iF i %: Y=0.420 3 PC1+0.133 8
PC2+40.084 2 PC3+0.064 4 PC4+0.061 1 PC5+
0.046 1 PC6-+0.040 0 PC7, iHHE&HIKIILEA TN

6 —HNmHRE

Fig. 6 Two-dimensional distribution scatter plot
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A, MBI AR SRR . R 3
LA R AR R, S28 ZRE R B
(0.520), HKH S22 (0.435), S11 (0.418) Fl S9
(0.360); Ffdh S1. S7. S21. S4. S12. S18. 827,

=3 28t YOFM H#RIERSBS

S2. S23. S3. S5. S15. S10. S24. S25 L& 194y
YIPE 0 LAk FESL S19. S17. S16. S20. S6. S26-.
S8 LR & F A4 0 LAR s #E i S14 F1 S13 KL 615
oAk, A HN—-1.521 F1-1.156,
ZEBYRMRHF

Table 3 Principal component scores, comprehensive evaluation, and fine sorting of 28 batches of YQFM

. 0%y ‘
F Zefn fy
PC1 PC2 PC3 PC4 PC5 PCé6 PC7
S1 0.899 0.123 —0.570 0.233 —0.239 -0.703 0.434 0.332 5
S2 0.785 -0.421 —1.641 1.240 0.299 -0.570 -0.146 0.201 12
S3 0.990 -0.519 -1.020 =0.775 -1.118 -0.087 0.003 0.139 14
S4 0.826 —-0.725 —0.546 -0.079 -0.585 0.263 1.076 0.219 8
S5 1.132 —0.883 -1.001 -1.339 —-1.391 —0.680 0.475 0.090 15
S6 —-0.136 -1.090 0.815 0.051 -1.111 —0.556 1.012 —0.184 24
S7 0.901 -0.395 —0.266 0.495 —0.376 0.639 —0.644 0.316 6
S8 -1.167 -1.620 0.443 —-0.108 —-0.790 0.669 -0.817 -0.727 26
S9 0.558 —1.841 2.711 0.837 0.427 1.056 0.368 0.360 4
S10 0.727 -1.139 —0.056 —2.181 1.407 1.024 —2.432 0.044 17
S11 1.364 -0.924 —1.412 0.383 0.569 0.211 0.453 0.418 3
S12 0.116 —0.849 1.184 1.424 1.242 0.450 —0.186 0.216 9
S13 -3.043 -1.030 —0.906 0.051 —-0.542 -0.222 0.306 —1.521 28
S14 —2.432 —0.658 —0.564 -0.062 0.010 -0.022 0.163 -1.156 27
S15 —-0.019 -0.399 0.625 1.341 1.995 —2.419 -0.085 0.085 16
S16 —0.260 0.336 —0.102 —0.089 0.398 -1.070 0.282 —-0.092 22
S17 —0.546 0.857 0.360 0.702 —0.687 0.793 0.016 —0.044 21
S18 0.277 0.867 0.225 —0.580 0.784 —1.484 0.518 0.214 10
S19 —0.490 1.113 0.673 —2.589 1.844 0.245 0.487 —-0.023 20
S20 —0.648 0.616 0.692 —-1.142 -0.017 —0.242 1.708 —0.149 23
S21 0.418 0.691 0.477 —0.259 -0.020 —0.739 1.028 0.298 7
S22 0.495 1.260 0.163 0.946 —0.509 0.396 -0.087 0.435 2
S23 0.249 1.393 1.978 0.046 —2.149 -1.650 —2.388 0.158 13
S24 —0.477 1.273 -0.773 1.423 -0.176 1.516 —-0.720 0.027 18
S25 -0.395 1.222 -1.309 0.936 1.646 0.107 -0.796 0.021 19
S26 —0.661 0.604 —0.782 —0.496 —0.729 —0.400 -1.167 —0.404 25
S27 0.227 0.644 0.156 —0.576 0.233 1.482 —0.744 0.210 11
S28 0.309 1.494 0.445 0.167 -0.413 1.995 1.884 0.520 1
3 1fig KT 0.50 mL/min It 5/t 2400057 ER, &

3.1 EWEHMK

RS H LT IK- M 0.05% F IR KIFH -2,
i\ 0.10% FFER/KIEWR- LI 0.20% F K IE -4
EEMENM RS, SR LL 0.1%FR/KIFR-LE &
i3 B0 i AT HASE: HMPUREE R [
0.25. 0.30. 0.45. 0.50 mL/min, &5 AIAF &

FAXARTCIEIZAT, R 2% 0.30 mL/min; FHi7
FET 25, 30, 35 C, mA&HEFE30 Cy HHEEH
27 1.0~ 2.0~ 5.0 L, FZIEFE 5.0 pl; SEERIEXT
Acquity UPLC BEH C;3 #1 Acquity UPLC HSS T3
Cig BUEHHHT 7%, SEHREMEEE. 8
FE 4 B TR AN A B 2%, KW Acquity UPLC HSS
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T3 Ciz M BRCREONEE, FIRERH
Acquity UPLC HSS T3 C g ta ik . Ji it 35 2040
MFELETIE. AET 2 MRS, SREMNE
TR T TR e B B 5, WS A A AR R AE S T
T T M EE% %2 T m/z 100~1 000 Fl m/z
100~1 800 FATLLHL, 55 m/z 100~1 800 fh ikl
A%, EEEFE, WNHES.
3.2 EYEETEN

ARSEEN B P IS (TIC) F1 BPC AT
TEHEL BT BPC 4B TR FHIE S, &EiE
e P {5 e LU B 5 BE TIC P/« 255 b, 0851 ESI
A BPC i & H T HRSUEIE R 7 ARSI X
37T YQFM ] UPLC-Q-TOF-MSF #5403, 75
20 min P SEHEL T4 YQFM (PRI (%5 59, 5 DIAE
ERIIE TR U RIS A L, B Rk, TR,
SR, BRRELi s, EOMER. ARG
ATHIRE R IZFBSCEE T [FR XS YQFM H 18 Mk
A O IEHEATRM, 28 it YQFM FOAH LB S5 7E
0.970 LA bo 25T H AT SLIR WA IR AR BOEFE X 4L
A, SRS B — IR R, AWk
YQFM fagr il ; X T He 40 BT i A Wi E
I 5 A B H AT Bt — A
3.3 RAFIEER

HCA RLEAXTE B0 AT MH ek A 2 22 %1 43 1)
AT, ¥R RFERERLRI RN G AN, X
I3 2 RN 2L S PR s PCA Sl 51 B AS B 22 1)
HE, RAHZEEGEE, UDELGEEERAERERS
AMEFRIRIR S BRI T % AFF YQFM
FREUEE 18 N (i pr AL 5 1115 BT HCA
1 PCA, ENHBE T YQFM N1 &2 B SE
g, il bR SR AR R
IS4 . HCA 45 v Ik IR 5777 fih 5~
10 5, 28 4tk YQFM FE A AT LASE N 4 285 PCA [#4E
PELT 7 ARG, BT ERAS R 84.989%[115
B, AR 1 R A R AR AL,
36 HOGERE 5 T B R IR ) 10 FlbRicd) . 454 PCA
R T ALK YQFM ZE &V BRE, FE5 %
HEREE 13T T HE, 28 #tlAE i, S28
CEA 1y e, HRON S22. S11 1S9, S14 11 S13
MLEERm k. HWEAMEE . HCA 1 PCA
Tiik, RIMEGERATEEME. HHTE KA FE 2+
RGN Z T E AR R, (AT AU T 5T
FRIEVERS (A4, #E SE8UE Bahe, FEMARRL

FEREE . 1 HCA Fl PCA J&7E 5 SC BB ARABURE PR
FIFEmt EEITH, BAR PCA I THHMEME KT 1
1) 7 A FERS, B AR FREE /N T 1 R
e RAG vk, BT 02 Il HCA 1 PCA
R BRI

P A S8 4 M 45 R e s, fE R A UPLC-Q-
TOF-MS"HE S HIUE X YQFM it B E1T1F
g RIs, BE R AL =R 2GR AT YQFM R ANl
FEAERANECh 25, AT LU e 0B AR AL i34 T
MEIANTE, N YQFM R 45 & v fidz il e At Rl 2=
W .
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