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The quality evaluation of Psidii Guajavae Folium from different
areas based on fingerprints and hemometrics
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Abstract ;: Psidii Guajavae Folium( PGF) are dry leaves of Psidium guajava Linn. A plant of Myrtle family , mainly distributed
in Guangdong, Guangxi, Fujian, Hainan, Sichuan and Yunnan. In this study, the high performance liquid chromatography
(HPLC) fingerprint was used to evaluate the quality of guava leaves from different habitats. Similarity evaluation, cluster anal-
ysis, principal component analysis and orthogonal partial least squares-discriminant analysis were adopted to analyze finger-
print data. The results showed that 31 batches of PGF have 14 common peaks with similarity ranged from 0. 720 to 0. 928 , a-
mong which PGF with a similarity less than 0. 8 were mainly produced in Guangxi and Guangdong, while those with a similari-
ty more than 0.9 were mainly produced in Sichuan and Yunnan. According to the cluster analysis and principal component a-
nalysis, the samples of PGF could be roughly divided into two types in terms of the origin, namely coastal areas ( Guangxi,
Guangdong, Fujian, Hainan) and southwest areas ( Sichuan, Yunnan) ,with differences in the quality of PGF from different or-
igins. Orthogonal partial least squares method was used to screen out 7 components with quality differences,including ellagic
acid , isoquercetin , guaijaverin , reynoutrin and hyperoside. According to the quantitative analysis of ellagic acid, isoquercetin,
guaijaverin, reynoutrin and hyperoside , the total amount of the five components in southwest China outweighed that in coastal
areas ,which demonstrates a significant difference. In this study, the method combining the HPLC fingerprint of PGF with
chemical measurement was simple and accurate ,which could provide references for the quality control and evaluation of PGF.
Key words: Psidii Guajavae Folium;quality evaluation ;fingerprints ; high performance liquid chromatography (HPLC) ;place of or-
igin
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1.1 {35
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Table 1  Psidii Guajavae Folium sample information from different areas

%5 e 5 s i) Eiin)
No. Production place Batch No. No. Production place Batch No.
Sl TP B AR N DX n Sl A 191215 S17 T 2R A8 BH T 48 2R DR SR R A 191123
S2 TG AR DX A 191216 S18 ImRBHTTEARX 191120
3 I AR N X R YE I A 191217 S19 TRAEM A F8 A R B NE A A 191128
$4 TG AR XTI 0 3 A 191218 20 A A A8 A R A AR AR A AL 191129
S5 TSR AT AR LR T 191110 521 T T 108 B SRS 191219
S6 SR TR £ 191118 S22 T3 U 0 B SRS 191220
S7 TG E 0 VY AR AL 191127 $23 g e 08 1 7 LA S S S 191221
S8 SV E AL 191120 S24 VU R AE K S 191009
s9 PG 191111 S25 DU 1| B A 2K 5 191010
510 JU A A E A R 191112 826 DU )1 5 L A 191115
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e U Eiinz w5 72 i Eiin
No. Production place Batch No. No. Production place Batch No.
Si1 TOART PN T R 388 X 28 e el 5 el 191119 527 P LA B R R 191013
s12 TUARST N TH B X 20 el 55 191120 $28 R TTAEYE 191011
S13 TUZR T N T X 28 e el ¢ el 191121 $29 B LAERE 191012
S14 T AR A B AT A 191214 S30 P I RAR SRR B S e 191106
S15 T 2R 3k V8 i R A 191122 S31 P ITMRICES S 3 (25 191107
S16 JARAR B B A 191213

2 FEEHER
2.1 @iy
B 3% 4 ; Zorbax SB-C g # (250 mm x 4.6 mm,5
pm) 5 FENAH : LN (A) 0. 2% BERRK IR (B) 5 BB
Vel (0 ~2 min,5% A;2 ~15 min,5% —13.5% A;
15 ~40 min,13.5% A ;40 ~65 min,13.5% —21.3%
A;65 ~70 min,21.3% —5% A) ;ifFFEE 10 pl; i
1.0 mL/min; H:J5 35 C; KM 254 nm,
2.2 MRminkEE
I3 PR E BEACTR | 4 22 M6 S T B
VTR AE R A OO IR A i R
19.35 pg/mL ¥ AL R . 82. 40 pg/ml 4 22 Bk .
82.40 wg/mL S #i Jz H.37. 60 pg/ml Fi i H .
x2

75.12 pg/mL F A .81. 52 pg/mL & HIES
X HE i, BIAS
2.3 HikmBRRH &

KGR PR E 25 7 WA AR K29 1.0 g (2 1y
), BT, A 60% £ 25 mL, # R
30 min, Ji§4t, HH 0.22 wm GAFLUEREE, RIAH .

2.4 FEFER
2.4.1 MHEERE

BORA ST RS, 422, 17 W {838 414y
APFATINAE 6 U, W A5 45 A e AE 6 O B IS [8] 7Y
RSD ¥J<0.155% , fHXT I T AR IS <0. 255% , WY
aEEERIF(WEK23),

iR & X IR fn L A I8 X3 4R B A iE)

Table 2 The relative retention time of the common peak of the mixed reference substance

FHXHR BE 5HH] Relative retention time

e

T

Peak No. ! 2 3 4 3 6 Mean RSD(%)

9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000

10 1.084 1.084 1.084 1.083 1.083 1.083 1.084 0.030

11 1.172 1.172 1.171 1.170 1.171 1.170 1.171 0.067

12 1.334 1.335 1.335 1.335 1.334 1.334 1.335 0.032

13 1.413 1.414 1.416 1.416 1.415 1.415 1.415 0.087

14 1.513 1.515 1.518 1.519 1.518 1.517 1.517 0.150

£33 RAXMBRLFENHENIERER
Table 3 The relative peak area of the common peak of the mixed reference substance
XU TR AL Relative peak area

7= FHIE .
Peak No 1 2 3 4 5 6 Mean RSD(% )

9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000

10 1.034 1.034 1.034 1.035 1.035 1.035 1.035 0.052

11 1.050 1.050 1.051 1.051 1.052 1.052 1.051 0.071
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214% 3 ( Continued Tab. 3)

FAXFIETE A Relative peak area

SFEH

o
7 ~
Peak No. ! 2 3 4 3 6 Mean RSD(% )
12 0. 648 0. 648 0. 648 0. 648 0. 649 0.649 0. 648 0.068
13 0.991 0.990 0.989 0.990 0.992 0.991 0.991 0.091
14 1.101 1.098 1.096 1.094 1.095 1.095 1.096 0.255
2.4.2 EHMHRXE UEEAEDGF O B BsF ] 1) RSD 341 < 0. 952% , AH X i T X

WORfh S24 S #5242, 37 WU R P ATl A 6 1 <4.732% (L3R4 .5) .
O LA, 452, 17 TR (A3 A1, A4 304
F4  BOEIEHEER S24 HPLC Bt B R B E (EE )

Table 4  The relative retention time (repeatability) of the common peak in the S24 HPLC spectrum of Psidii Guajavae Folium

FE X5 B2 1} [A] Relative retention time

T

U5

Peak No. ! 2 3 4 5 6 Mean RSD(% )
1 0.169 0.167 0.167 0.167 0.167 0.168 0.168 0. 405
2 0.279 0.278 0.278 0.278 0.276 0.276 0.278 0.423
3 0.320 0.318 0.320 0.319 0.317 0.316 0.318 0.464
4 0.343 0.342 0.343 0.342 0.340 0.339 0.342 0.464
5 0.449 0.439 0.448 0. 447 0.447 0. 447 0. 446 0.819
6 0.476 0.463 0.474 0.473 0.474 0.473 0.472 0.952
7 0.501 0.498 0.500 0.499 0.499 0.498 0.499 0.228
8 0.655 0.652 0.653 0.653 0.654 0.649 0.653 0.307
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
10 1.085 1.084 1.084 1.083 1.082 1.066 1.081 0.682
11 1.183 1.181 1.180 1.180 1.179 1.157 1.177 0.828
12 1.339 1.332 1.333 1.332 1.333 1.315 1.331 0.618
13 1.419 1.409 1.411 1.411 1.413 1.400 1.410 0.438
14 1.521 1.507 1.512 1.510 1.515 1.507 1.512 0.342

RS BOWEMGMER S24HPLC BiEHFIEHEMIERR(ESH)
Table 5 The relative peak area (repeatability) of the common peaks in the S24 HPLC spectrum of Psidii Guajavae Folium

FHXFUE AL Relative peak area

Pelﬁ?u. 1 2 3 4 5 6 ﬂi/[iiflﬁ RSD(% )
1 0.110 0.108 0.110 0.106 0.106 0.109 0.108 1.596
2 0.142 0.139 0.142 0.138 0.137 0.129 0.138 3.486
3 0.102 0.095 0.097 0.094 0.092 0.089 0.095 4.539
4 0.092 0.088 0.090 0.087 0.085 0.087 0.088 2.859
5 0.045 0.043 0.043 0.040 0.041 0.041 0.042 4.379

6 0.211 0.200 0.201 0.189 0.185 0.194 0.197 4.732
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FAXFIETE A Relative peak area

SFEH

Peak En‘ 1 2 3 4 5 6 Mean RSD(% )
7 0.776 0.753 0.782 0.752 0.719 0.740 0.754 3.053
8 0.042 0.039 0.039 0.037 0.037 0.039 0.039 4.570
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
10 0.564 0.549 0.559 0.539 0.543 0.549 0.550 1.715
11 0.887 0.863 0.877 0.848 0.823 0.846 0.857 2.707
12 0.306 0.297 0.304 0.294 0.289 0.283 0.296 2.946
13 0.769 0.748 0.767 0.737 0.741 0.734 0.749 2.001
14 0.807 0.788 0.799 0.785 0.801 0.780 0.793 1.315
2.4.3 AR MK TR i 25, A5 25 LA W AH X O/ B 15 [a] 9 RSD

IORE dh S24 G 352,37 IR ikl s Il 1 <1.867% AR AU <4.918% (LK 6.7) .
AT, 3 T 0.2.4.6 8,10 12 h #EpE 422, 17
®6 FHAMEAMIGMER S24 HPLC BB ISR R Bt iE (FRE )
Table 6  The relative retention time ( stability) of the common peaks of the S24 HPLC spectrum of Psidii Guajavae Folium

AR BE I5HE] Relative retention time

Pelﬁ%Nu. 0h 2h 4 h 6 h 8 h 10 h 12 h q;[jiiﬁ RSD(% )
1 0.166 0.167 0.167 0.169 0.167 0.166 0.167 0.167 0.709
2 0.276 0.277 0.277 0.263 0.276 0.276 0.278 0.275 1.867
3 0.316 0.317 0.318 0.320 0.316 0.317 0.320 0.318 0.577
4 0.340 0.340 0.341 0.343 0.340 0.340 0.343 0.341 0.450
5 0.443 0.444 0.446 0.449 0.443 0.445 0.448 0. 446 0.519
6 0.469 0.470 0.472 0.476 0. 464 0.471 0.474 0.471 0.825
7 0.494 0.495 0.497 0.501 0.494 0.496 0.500 0.497 0.540
8 0. 649 0.650 0.651 0.654 0.649 0.649 0.653 0.651 0.294
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
10 1.183 1.173 1.182 1.179 1.181 1.183 1.180 1.180 0.300
11 1.183 1.173 1.182 1.179 1.181 1.183 1.180 1. 180 0.300
12 1.331 1.321 1.333 1.333 1.328 1.334 1.333 1.330 0.351
13 1.405 1.398 1.409 1.412 1.402 1.410 1.411 1.407 0.378
14 1.501 1.497 1.507 1.514 1.498 1.508 1.512 1.505 0.448

®7 BRAEMHAMER S24HPLC EIEHFIERXIERR (REME)
Table 7 The relative peak area (stability) of the common peaks in the S24 HPLC spectrum of Psidii Guajavae Folium

FHXF AT AL Relative peak area

=] .k
e 0h 2 h 41 6 h 8 h 10 h 12 h TEME RSD(% )
Peak No. Mean

1 0.107 0.108 0.107 0.110 0.107 0.107 0.110 0.108 1.419
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FAXFIETE A Relative peak area

I

=
7 ~

Peak No 0h 2h 4 h 6 h 8 h 10 h 12 h Mean RSD(% )
2 0.142 0.142 0.139 0.144 0.140 0.140 0.142 0.141 1.168
3 0.101 0.101 0.100 0.103 0.096 0.097 0.097 0.099 2.661
4 0.047 0.047 0.046 0.043 0.045 0.043 0.043 0.045 3.428
5 0.091 0.092 0.091 0.094 0.088 0.089 0.090 0.091 1.949
6 0.235 0.232 0.226 0.225 0.213 0.209 0.217 0.222 4.337
7 0.784 0.785 0.777 0.791 0.764 0.758 0.782 0.777 1.520
8 0.045 0.043 0.042 0.043 0.044 0.040 0.040 0.042 4.918
9 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
10 0.561 0.563 0.557 0.570 0.551 0.550 0.559 0.559 1.242
11 0.882 0.884 0.879 0.892 0.863 0.866 0.877 0.878 1.155
12 0.302 0.303 0.299 0.309 0.302 0.296 0.304 0.302 1.294
13 0.767 0.769 0.771 0.773 0.802 0.751 0.767 0.772 1.995
14 0.814 0.808 0.775 0.803 0.789 0.788 0.799 0.797 1.654

2.5 Y EEBEMNES

BORTR] ™ 1o 31 b2 A A8 it B 17 38 U
W25 R A v 2 a3 48 a0 BITE AEABLEE PEAY &
47 (2012 R , e #8F- 50 X B IR 3 A 1 vk i
TR BCURITE AR, BE 2 B, 7E 43 AT 46 L LA R X R
BIEAE 2 B B S 2647 AR TH 35 (L3R 8) o 31
AR 25865 R G REFE 20 &35 0 A5 BUE Ry
0.720 ~0.928 , Hirf KT 0.9 A 10 $it, KT 0.8
21 b, AHRUBE &5 SR 3 B[R] )™ Hb 2% A A 4 0 &

WA E2E S 31 AR IR ILIE 1, A
7 L 7 A R X R S G AT AR Y 14 SR
A o B (UL 2) 4500 B2 9 S Ig 9 REAERR , 10
U G 2 MEH 1L S8 SR B 12 5 I8 i
W, 13 SISO, 14 S8 mEH . DIg
TR R I e O B I 1) s 19 9 504
Z: MR, T A 2% AT U R 25 R e ) e i AR L
RIFR XS I AR (L3R 9) o

®8 EAWEMELEEBEMUETNER

Table 8 Evaluation results of similarity of Psidii Guajavae Folium fingerprints

M5 AHABLEE i 's AHABLEE
No. Similarity No. Similarity
st 0.799 S17 0.799
2 0.784 S18 0.902
3 0.784 S19 0.842
s4 0.784 $20 0.831
S5 0.784 21 0.758
s6 0.869 s22 0.905
S7 0.928 23 0.813
S8 0.885 $24 0.898
9 0.900 25 0.896
S10 0.883 26 0.923
sl 0.754 27 0.874
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ERes AR i AR
No. Similarity No. Similarity
S12 0.720 528 0.907
S13 0.914 S29 0.901
s14 0.877 $30 0.922
S15 0.822 S31 0.920
S16 0.778
£9 31 HEEEIHELE S AR AT SR
Table 9 Relative peak areas of common characteristic peaks in fingerprints of 31 batches of Psidii Guajavae Folium
No. Peak 1  Peak 2 Peak 3 Peak 4 Peak 5 Peak 6 Peak7 Peak 8 Peak 9 Peak 10 Peak 11 Peak 12 Peak 13  Peak 14
S1 0.336  0.675 1.445 0.170 0.134 0.324 0.421 0.086 1.000 0.887 1.543 0.592 1.819 2.163
S2 0.366 0.658 2.077 0.189 0.172 0.318 0.355 0.226 1.000 0.810 1.094 0.405 1.388 1.354
S3 0.345  0.525 1.884 0.176  0.129 0.167 0.295 0.129 1.000 1.408 1.406 0.549 1.939 2.062
S4 0.289 0.607 1.022 0.126 0.163 0.163 0.346 0.069 1.000 0.992 1.269 0.510 1.574 1.897
S5 0.117 0.510 0.229 0.152 0.199 0.076 0.109 0.108 1.000 0.813 1.093 0.611 1.213 1.459
S6 0.190 0.363 1.026 0.090 0.155 0.212 0.383 0.049 1.000 0.483 0.768 0.343 0.807 1.130
S7 0.206 0.509 1.553 0.083 0.081 0.604 1.176 0.273 1.000 1.219 1.368 0.559 1.656 1.680
S8 0.128 0.248 0.230 0.078 0.202 0.366 1.325 0.057 1.000 0.873 1.105 0.456 1.122 1.354
S9 0.161 0.427 0.158 0.153 0.195 0.654 2.160 0.093 1.000 1.101 1.487 0.575 1.341 1.622
S10 0.123 0.443 0.416 0.166 0.224 0.728 2.386 0.147 1.000 1.127 1.522  0.583 1.296 1.581
S11 0.277  0.501 1.195 0.171 0.138 0.532 1.662 0.135 1.000 1.357 1.272 0.587 1.398 1.732
S12 0.278 0.336  0.103 0.103 0.227 0.519 2.296 0.060 1.000 0.672 0.442 0.268 0.510 0.732
S13 0.274 0.496 0.912 0.170 0.105 0.417 1.070 0.112 1.000 1.959 2.550 1.060 2.551 3.137
S14 0.281 0.776  1.421 0.225 0.100 0.916 1.412 0.175 1.000 1.955 2.094 0.849 2.407 2.671
S15 0.391 0.876 1.496 0.200 0.130 0.644 0.689 0.136 1.000 1.361 2.266 0.674 2.281 2.718
S16 0.502 0.914 2.659 0.206 0.128 0.653 0.561 0.179 1.000 1.588 1.823 0.497 2.087 2.359
S17 0.372  1.012 2.094 0.405 0.269 1.792 4.409 0.170 1.000 2.630 2.796 0.984 2.513 3.285
S18 0.220 0.529 0.313 0.148 0.103 0.828 2.272 0.239 1.000 1.447 1.832 0.756 1.751 2.203
S19 0.180 0.439 0.869 0.111 0.208 0.629 1.449 0.088 1.000 0.619 0.610 0.205 0.708 0.779
S20 0.225 0.561 1.276 ~ 0.133  0.079 0.315 0.571 0.124 1.000 0.974 1.400 0.535 1.501 1.947
S21 0.276  0.895 1.694 0.233 0.18 0.792 0.674 0.160 1.000 1.588 2.252 0.763 2.226 2.699
S22 0.163 0.412 1.457 0.225 0.153 0.902 1.323 0.188 1.000 1.494 2.584 1.038 2.177 2.506
S23 0.197  0.495 1.328  0.167 0.198 0.353 0.696 0.169 1.000 0.965 1.213  0.500 1.309 1.779
S24 0.106 0.123 0.071 0.076  0.039 0.349 0.704 0.034 1.000 0.571 0.860 0.310 0.768 0.791
525 0.110 0.147 0.139 0.081 0.045 0.335 0.791 0.058 1.000 0.487 0.749 0.307 0.696 0.712
S26 0.126 0.484 0.188 0.187 0.103 0.700 1.956 0.168 1.000 1.357 1.698 0.669 1.559 1.964
S27 0.142 0.122 0.075 0.055 0.031 0.139 0.570 0.037 1.000 0.379 0.601 0.210 0.591 0.585
528 0.150 0.138 0.087 0.072 0.047 0.273 0.734 0.078 1.000 0.507 0.707 0.326 0.744 0. 845
S29 0.142 0.147 0.114 0.063 0.047 0.228 0.706  0.065 1.000 0.420 0.589 0.250 0.605 0.675
S30 0.159 0.298 0.182 0.140 0.098 0.398 1.325 0.105 1.000 0.873 1.119 0.470 1.212 1.302
S31 0.152  0.224 0.120 0.119 0.090 0.190 1.081 0.082 1.000 0.801 1.090 0.482 1.151 1.222
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Fig. 1

HPLC fingerprint of 31 batches of Psidii Guajavae Folium
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12-Reynoutrin ; 13-Guaijaverin ; 14-Avicularin (the same below) .
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Fig.2 HPLC chart of mixed reference substance
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Fig. 3 System cluster analysis of Psidii Guajavae Folium
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Fig. 4 PCA scores of different Psidii Guajavae Folium samples
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Fig.5 OPLS-DA scores of different Psidii Guajavae Folium samples
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Fig. 6 VIP values of 14 common peaks of Psidii Guajavae Folium
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Table 10  Linear regression equation and correlation coefficient

% EedulEpiys R LMEVE
Ingredient Equation of linear regression linearity range (pug/mL)
2462 Ellagic acid Y= 475.92X -78.917 0.999 9 2.42 ~38.69
4228k Hyperoside Y = 112.87X -78.533 0.999 9 10.30 ~164.80
W 2 Tsoquercitroside Y = 115.33 X -126.63 0.999 7 10.30 ~ 164. 80
Fit i H Reynoutrin Y = 151.54 X -51.163 0.999 9 4.70 ~75.20
T AR Guaijaverin Y = 117.67 X -55.033 0.999 9 9.39 ~150.24

TR 2B SRR B T R
[ i 2 43 5 A 100. 18% , 98. 17% . 97. 36% .
100. 64% 98.40% ,RSD {84354 3. 50% ,2.99% |
3.13% 4.29% \2.05% .

2.7.7 #HeusEnE

ARG 2. 37 T J5 3 4 7 40 1 i 254 i
VAT, BHIESEAT 3 00, 4592, 17 T (8335 A Ak adh
ICREE . MFFEEAEIR G 2 W6 H St B Ty

H EOREE
S HBEABHAMEHSSENESER(n=3)

oy, BARSERILE 11,

Table 11  Results of multi-component content determination of Psidii Guajavae Folium in 31 batches (n =3,mg/g)
it BEAEIR LR St B b wORH IENES s
No. Ellagic acid Hyperoside Isoquercitroside Reynoutrin Guaijaverin Total content

S1 0.30 1.19 1.73 0.47 2.01 5.71

S2 0.31 1.09 1.42 0.39 1.74 4.96

S3 0.30 1.73 1.71 0.55 2.21 6.50

4 0.33 1.43 1.76 0.54 2.10 6.17

S5 0.47 1.57 2.12 0.88 2.18 7.22

S6 0.69 1.40 2.17 0.75 2.24 7.24
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%% 11( Continued Tab. 11)
it LR BT St i AR JENES s
No. Ellagic acid Hyperoside Isoquercitroside Reynoutrin Guaijaverin Total content
S7 0.47 2.40 2.64 0.82 3.12 9.45
S8 0.53 2.01 2.57 0.78 2.47 8.36
S9 0.46 1.79 2.31 0.72 2.05 7.34
S10 0.31 1.48 1.93 0.56 1.60 5.88
S11 0.25 1.39 1.26 0.44 1.33 4.66
S12 0.41 1.12 0.74 0.34 0.82 3.44
S13 0.25 1.84 2.61 0.84 2.51 8.05
S14 0.25 2.12 2.25 0.68 2.57 7.87
S15 0.24 1.37 2.18 0.50 2.17 6.45
S16 0.28 1.85 2.05 0.47 2.30 6.95
S17 0.14 1.61 1.68 0.45 1.43 5.31
S18 0.33 2.00 2.44 0.78 2.31 7.87
S19 0.44 1.15 1.11 0.29 1.25 4.24
S20 0.32 1.33 1.92 0.56 2.06 6.20
S21 0.19 1.24 1.78 0.45 1.72 5.38
S22 0.24 1.48 2.43 0.75 2.00 6.91
S23 0.28 1.16 1.43 0.44 1.50 4.80
S24 0.73 1.79 2.64 0.77 2.36 8.28
525 0.86 1.81 2.78 1.01 1.74 8.20
S26 0.44 2.47 3.02 0.91 2.97 9.81
S27 1.00 1.63 2.53 0.67 2.42 8.26
528 0.90 1.91 2.59 0.90 2.63 8.93
S29 1.05 1.84 2.55 0.87 2.54 8.85
S30 0.58 2.11 2.69 0.85 2.78 9.02
S31 0.70 1.85 2.64 0.78 2.41 8.37
*k
: 3 it

o

WX
Coastal region Southwest region

PG X

7 31 HARFHEABH MM EHRESH

Fig. 7 The average mass fraction of 31 batches of

Psidii Guajavae Folium from different origins
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