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Analysis of the Secondary Metabolites in Kadsura coccinea Fruit and
Their Accumulation Difference in Peel, Pulp and Seed Organs

GAO Jianfei', ZHOU Wei?, WEN Ximei', YANG Yan®

(1.Guizhou Mountainous Resources Institute, Guizhou Academy of Sciences, Guiyang 550001, China;
2.Guizhou Industry Polytechnic College, Guiyang 550008, China;
3.The Key Laboratory of Chemistry for Natural Products of Guizhou Province and Chinese Academy of Sciences,
Guiyang 550014, China)

Abstract: In order to explore Kadsura coccinea fruit development and utilization, widely-targeted metabolomics was used
to identify the compounds in different organs of K. coccinea fruit, according to their structural distribution and categories,
the diversity and abundance of the secondary metabolites were analyzed. Results: A total of 307 secondary metabolites were
identified in the fruit of K. coccinea, among which phenolic acids (38.8%) and flavonoids (27.7%) were the dominant. In
particular, 272 were found in the peel, 286 in the pulp, 201 in the seed, and 180 in all three parts. The amount of phenolic
acids, flavonoids, and terpenoidswas significantly lower in seed than in pulp and peel, resulting in a lower diversity of
secondary metabolites. The abundance of secondary metabolites in the peel (81.62x107) was much higher than that in the
pulp (25.61x107) and seed (24.38x107), mainly due to the high enrichment offlavonoids (quercetins, catechins and

cyanidins) and the significant up-regulation of alkaloids. The metabolic components were mainly phenolic acids and

Yris A EA: 2021-10-18
EEWH: MG ERER (BAEFEAT [2017]5411 5 ) ; B R EEHFL %R (2016YFC0502601 )
TEBEIT: & (1985-) , 8, Mit, HRTAIP, HFRF 6): ARG 5 MR AR, E-mail: gaojf2010@163.com,


https://doi.org/10.13386/j.issn1002-0306.2021100173
https://doi.org/10.13386/j.issn1002-0306.2021100173
mailto:gaojf2010@163.com

- 28 - £ Tl B4

2022 4 6 H

flavonoids. The peel of K. coccinea was rich in flavonoids (quercetin, catechins and cyanidins, etc), and the seeds were rich

in lignins. All three parts contained triterpenoids with novel structures, indicating that the fruit had significant utilization

potential and research value.

Key words: Kadsura coccineafruit; different parts; widely-targeted metabolomics; flavonoids; lignins; triterpenoids
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Fig.1 Distribution of secondary metabolites in different

parts(pulp, peel and seed) of Kadsura coccinea fruit
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Fig.2 Abundance of the secondary metabolites in different
parts(pulp, peel and seed) of Kadsura coccinea fruit
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2.2.2 OPLS-DA Z54 g 1T 45l BAAATWIREEZH 55
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Table 1 The calculated OPLS-DA model values of the two
pairwise groups
pag i) R*X RY o 0/200
KF R Hvs KPR 0.902 1 0.997 P<0.005
KFF:Plvs KDFPT- 0.956 1 0.999 P<0.005

223 ZE5H4r R DAMs SEFARME, KF vs KP
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Table 2 Number of differentially accumulated
metabolites and classes
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ARIRRFESER 21 10 11 37 12 25 20
o 110 11 9 6 3 6
A W 10 6 4 14 13 1 8
[ 14 0 14 28 24 4 11
2.3 FHEMSEEERS

23,1 AKRPEZRE  ABRFEISIT NI HR TS A
Y FEZELGBEUMSY, J R TR AR ) B AR A AR

P, FERBERERS I M RIR R E Y
36 4, HrFpFrp a2 (31 ), R (26 1), f
Wt/ (19 45), 3 AHEROAIAEA 14 436 3) . RIEE
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Table 3 Abundance of lignans detected in in different parts(pulp, peel and seed) of Kadsura coccinea fruit

o - {E

P T S R KFRK KPR KDFHF
1 357.1 [M-H] FWMEBEpipinoresinol 22090 78781 62494
2 357.1 [M-H] ¥R EEPinoresinol 23666 83551 68723
3 357.2 [M-H] H AR A FANE# C Kadsuralignan C 2563 8274 707387
4 385.2 [M-H] H 7w FLRF ARG % H Kadsuralignan H - - 7872267
5 387.1 [M-H]" #f11 70 Trachelogenin 178877 161413 211130
6 389.2 [M+H] HIEFHEZE J Gomisin J - - 53273
7 389.2 [M-H] Pemt g Fk T H Kadangustin H - _ 1439633
8 391.2 [M+H]* Hif LT 2 Pregomisin 14285 - 22066333
9 401.2 [M+H]* HFHEZ N Gomisin N 95743 4132 11556000
10 401.2 [M-H]" HAR IR F AR A Kadsuralignan A - - 273333
11 403.2 [M-H] Bent7g LK F2 1 Kadangustin 1 3360 - 10058400
12 4172 [M+H]" SR FEEZ Iso-schisandrin ethyl alcohol - - 3496833
13 4172 [M+H]" FLVRF#EZ, Schisandrol B - - 1328567
14 417.2 [M-H]” THWEH Syringaresinol 10854 19295 12025
15 419.2 [M-H] PR AR BE T Lyoniresinol 29236 153390 -
16 4132  [M-H,O+HT VPR A Schinsanlignone A - - 93462
17 433.2 [M+H]" Bent R k7% K Kadangustin L - - 420743
18 4432 [M+H]* LR KK R Acetylepigomisin R 12684 - 6107700
19 483.2 [M+H]' Kadusurain C Kadusurain C 26276 - 12156000
20 4872 [M+H]" H AR FLRFABE % J Kadsuralignan J 41426 - 11996667

i ' 2, = i Q=] ' £ AS i e

B2 g irons A mahons 6.0 pe S0 mamoside 140820 173663
22 5372 [M+Na]” HHEFIEZE G Gomisin G - - 1370100
2 5382 [MENH, ] B IS E B -4-O-F AT (B DU i ) 24078 36138 B

Matairesinol-4'-O-glucoside (Matairesinoside )




55 43 % 5 1240 K, 8 BRI FEIAIR AT M E R - 31 -
g3
{EI%
=2 JB A Lt RSN Y
KPR KPR R KDFhF
24 519.2 [M-H] FANREE-4-O- & 1T Pinoresinol-4-O-glucoside 119547 179463 113177
25 5212 [M+H]* A k5 HLRF 2 O Benzoylisogomisin O 29437 4881 6358833
26 521.2 [M-H]" SEIEMAME 2 -9'-O- % i Isolariciresinol-9'-O-glucoside 439487 3933033 17336
27 5212 [M-H]” KR 2K -4'-O- W F Lariciresinol-4'-O-glucoside 3527633 10129900 -
28 5232 [M-H] FEAR I A K -9'-O- A4 i Secoisolariciresinol-9'-O-glucoside 677043 1988133 10962
29 535.2 [M-H]" 1-FR AN G- 1-0O-H 49 B 1-Hydroxypinoresinol-1-O-Glucoside 219777 320070 7652
30 5372 [M-H] HAS AR A 2R -4'-O- A A BT Olivil-4'-O-glucoside 1055967 3518233 8820
31 543.2 [M-H]" H AR K FABE 2 G Kadsuralignan G - - 18331000
32 549.2 [M-H] S-HEILE DAMETT 5'-Methoxymatairesinoside 38280 65746 -
33 557.2 [M-H]” Be B 1k 7 F Kadangustin F 15337 - 14632333
34 557.2 [M-H]” Bent HR T # G Kadangustin G 4022 - 19605000
35 581.2 [M+H]" et IR T2 E Kadangustin E 107591 13272 27067000
36 607.3 [M+H]" BB TR D Kadangustin D 97875 7269 13250333
T T FRIRARM Y Rd~RS5 [
T4 HBBPRRTRERRACRA L RE . FhF) SR o S 328
Table 4 Abundance of flavonoids detected in different parts(pulp, peel and seed) of Kadsura coccinea fruit
P AT B Y frie [EES
KFRA KPR KDFF
12891 [M-HI JLZE# Catechin 714273 11275667 521670  HKEEEE
2 2911 [M+H] 2 )LA5# Epicatechin 293747 3710033 _ e
33051 [M-H] BT JLZR R Epigallocatechin 2404433 15463333 71894  EEHEEEN
4 3071 [MHH] AT JLAR Gallocatechin 4115667 21875000 146020  BULEEEA
5 4571 [M-HJ WETILZRFE L E TR Gallocatechin 3-O-gallate 124180 128035 9325  mehumEk
6 4571 [M-HJ FWE T IR FE LB TR Epigallocatechin-3-gallate 105251 121211 12653  EehemeEdk
7 4311 [M-HJ TR R -6-C-H AT (I E) Apigenin-6-C-glucoside (Isovitexin) 61842 726653 4348  FEFRRMTT
8 4331 [M-H] M Isohemiphloin 8437 155387 _ TR
9 2711 [M-H] 3,4.7-=FFLH eI Garbanzol 2023 9479 - FET
10 3031 [M+H] Mt 2 Quercetin 181283 268393 37543  F[E
11 3151 [M-H] 5t &% Isorhamnetin 8061 50819 1980 R
12 4351 [M+H] Wit iz 2 -3-0- AW (B ) Quercetin-3-O-xyloside (Reynoutrin) - 45317 - i T
13 4351 [M+H] i & ()72 421) Avicularin(Quercetin-3-O-a-L-arabinofuranoside ) - 34646 - Doy
14 4471 [M-H] 25 -3-0-2EF LB (= 51 Kaempferol-3-O-galactoside (Trifolin) 10525 21604 - B
15  449.1 [M+H]"  ILZSE-3-O- A M (5 ndety) (B ETY) Kaempferol-3-O-glucoside (Astragalin) 4127667 5323067 264113 Sl
16  465.1 [M+H] 54 22 BkH Isohyperoside 58613 13919000 8936 i
17 465.1 [M+H] 6-F2FE 1 A3 Wh-7-0O- 1 Z i1 6-Hydroxykaempferol-7-O-glucoside 728293 19149333 15285  FefijE
18  463.1 [M-H] Hit i F-4-O- A (F54:451F) Quercetin-4'-O-glucoside (Spiraeoside) 36929 6756967 4179 b i
19 463.1 [M-H] Wit % -3-0-2FFUMET (422887 ) Quercetin-3-O-galactoside (Hyperin) 62451 12312000 4867 A
20 463.1 [M-H] Hih 3 25 -3-O-FH AT (M2 ) Quercetin-3-O-glucoside (Isoquercitrin) 33158 7923067 2865 P
21 463.1 [M-HI ik e 2 -7-O- 445 B ¥ Quercetin-7-O-glucosid 25798 5424267 2750 B
22 479.1 [M+H] 5t BRZE 3 -3-O-Hii 44 Bl 1 Isorhamnetin-3-O-Glucoside - 2015300 - gy
23 481.1 [M-H] W2 -3-0- i BT Myricetin-3-O-glucoside - 381890 - R
24 5951 [M+H]' AAEAEH R 1 Biondnoid 1 - 52707 - R
25 5952 [M+H]"  INZSE-3-O-H A B E-7-0- ZEHE 1 Kaempferol-3-O-glucoside-7-O-thamnoside 418477 5651967 18997  ETHifE
26 597.1 [M+H]' Wit B F-3-0-F A BT Quercetin-3-O-sambubioside - 196757 - B
27 6112 [M+H] it Hz Z 3-0-8i# B2 B Quercetin-3-O-neohesperidoside 67050 2177667 - iy
28 6112 [M+H]"  #it i E-3-0-(4"-O-Hj#iHE ) B2 Quercetin-3-0-(4"-O-glucosyl ) thamnoside 58522 1928633 1622 AL
29 6092 [M-H] Wit e Z-3-0- 257 (A5 T) Quercetin-3-O-rutinoside (Rutin) 168877 8769667 - AL
30 6112 [M+H] Wil R -3-O- i 2 1 -7-O0- AT Quercetin-3-O-glucoside-7-O-rhamnoside 52685 1943867 - T T
31 6252 [M+H] 5t BZEE -3-0-8H8 S i Isorhamnetin-3-O-neohesperidoside 10479 23205 - H R
32 6272 [MHH] Fi B K -3-0-Z5F T Gossypetin-3-O-rutinoside 2405667 14688333 101396  BTHEE
33 6272 [M+H] WH§R-3-0- 253 Myricetin-3-O-rutinoside 2699167 15142333 111475 Wil
34 7432 [MHH]" i R-3-0-(2"-O-FIHr i) 2B Quercetin-3-0-(2"-O-arabinosyl)rutinoside ~ — 60184 18517 MMM
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35 7572 [M+H] Hit 7 2 -3-0- A MTE-7-0- R 2 M Quercetin-3-O-rutinoside-7-O-rhamnoside - 344757 - Gy i
36 7572 [M+H]"  LIASHE-3-O-H 8 BT -7-O- 143 H5 1 Kaempferol-3-O-neohesperidoside-7-O-glucoside 31453 114190  — Gy
37 7572 [M+H] Hitiz % -3-0-(2"-0- FRZERERE ) ZEFH i Quercetin-3-O-(2"-O-Rhamnosyl) rutinoside - 348083  — Gy
38 7732 [M+H] M5 R -3-0- 2 FWETE-7-0-FZEWE T Gossypetin-3-O-rutinoside-8-O-rhamnoside 18430 54724 - ErL [
39 313.1 [M+H] 5,7,4'- = H A FL B 5,7,4'-Trimethoxyflavone 3836 3364 2477 Bl
40 317.1 [M+H]" FRMIEEZE Tamarixetin (3,3',5,7-Tetrahydroxy-4'-Methoxyflavone ) — 14975 - T
41 331.1 [M+H]' i1 E (28 M) Tricin (5,7,4'-Trihydroxy-3',5'-dimethoxyflavone ) 27449 42704 2923 B
42 343.1 [M+H]' 5,7,8,4'-PUH S JLE R 5,7,8,4'-Tetramethoxyflavone 5285 5598 61498 I
43 3451 [M-H] T Syringetin 777 1074 103802  #fi
44 347.1 [M+H] 5,6,3" 4"-U¥EHE-3,7- — B SR LB 5,6,3',4'-Tetrahydroxy-3,7-dimethoxyflavone 93659 95669 5394 A
45 433.1 [M-H] Hl f % -4'-O- %5 W51 Naringenin-4'-O-glucoside 5441 34607 2106 HHH
46 449.1 [M+H] KRB 2R -3-O- A4 B Luteolin-3'-O-glucoside 4406833 5743633 237453 B
47 4491 [M+H]' KRB Z-7-O-#H (KBHAF) Luteolin-7-O-glucoside (Cynaroside) 114371 1159580  — BT
48 449.1 [M-HJ T % -7-0-# 4 FE 1 Aromadendrin-7-O-glucoside 493653 2676033 54346 B
49 463.1 [M+H]" TR 4T R -7-0O- 4 4 i Hispidulin-7-O-Glucoside 29544 170973 - Ci]
50 465.1 [M-H] LRI 2 -3-O- M AT Taxifolin-3'-O-glucoside - 278543  — R
51 493.1 [M+H] BT & -7-0- % FEH Tricin-7-O-Glucoside 226967 1606000 61120  ZHi
52 491.1 [M-H] B 15 3 -5-O- Al Tricin-5-O-Glucoside 30287 25684 21717 R
53 509.1 [M+H] FrE & -3-0-F LB Limocitrin-3-O-galactoside 478790 798537 9733 B
54 509.1 [M+H]" T B 7-O-HiBH Syringetin-7-O-glucoside 480647 863593 7123 T

5,6,3" 4"~ MU 3E-3,7- — H L BN -6-O- I B HH Y 5,6,3",4"-Tetrahydroxy-3,7-

dimethoxyflavone-6-O-glucoside 1036227 1580733 62871 Bl

55 509.1 [M+H]

56 579.2 [M+H] 2R -7-0-(6"-XF 7 K BE) A B Apigenin-7-O-(6"-p-Coumaryl) glucoside 10394 36264 7330 H
57 579.2 [M+H] FrRR-T-0- =/ (REFEMET) Apigenin-7-O-rutinoside (Isorhoifolin) 11095 37141 8334 ¥
58 5932 [M-H] 11175 -3-O- 25T (WRAETT) Kaempferol-3-O-rutinoside(Nicotiflorin) 125258 1359333 6228  #f
59 6252 [M+H] FRAR-3-0-ZEFMH OKAIE) Isorhamnetin-3-O-rutinoside (Narcissin) 4493100 26928667 146923 T
60 6232 [M-H] PEMI T & -3-0-ZE 7 MiH Tamarixetin-3-O-rutinoside 1478867 10705767 55127 M
61 6252 [M+H] M 2 -3-O- i A F-7-O- M Tamarixetin-3-O-glucoside-7-O-rhamnoside 4905567 26349667 153317 T
62 639.2 [M+H] g £ -7-0- 2B B Tricin-7-O-rutinoside 17944 24558 13905  #[
63 639.2 [M+H] B R -7-0-5 8 B Wi Tricin-7-O-neohesperidoside 5152 17747 1315 B
64 6552 [M+H] THEE-3-0-ZEFFHT Syringetin-3-O-rutinoside 5407900 7672733 333887  Hifi
65 433.1 [M-H] Tl e Z-7-O-H 4 BT (BEBETY) Naringenin-7-O-glucoside (Prunin) 63242 498667 5717 M
66 449.1 [M-H] S H-3-O-H# AW Eriodictyol-3'-O-glucoside - 101301 - AR
67 579.2 [M-H] Fli iz 2-7-O-ZEF Wi (258 Ml B2 1) Naringenin-7-O-Rutinoside(Narirutin) 119207 345860 30281 &M
68 5792 [M-H] il e 22 -7-0-57#8 B WEHE (Rl B2 ) Naringenin-7-O-Neohesperidoside(Naringin) 112920 310953 29943 —&(#ifi
69 271.1 [M-H] H1 iz % Naringenin (5,7,4'-Trihydroxyflavanone) 5662 22886 3077 AR
70 435.1 [M-H] A AR -4'-O-# %5851 Dihydrocharcone-4'-O-glucoside 102357 844397 136911 £rH-fi
71 4351 [M-H] #R Bz Phloretin-2'-O-glucoside (Phlorizin) 80699 682790 31119 2T -
72 4351 [M-HJ R 2 -4-O- & Phloretin-4'-O-glucoside (Trilobatin) 80714 969490 3897 A H.Fid
73 451.1 [M-H] 3-FFEAMR 71 Sieboldin 20232 8592 _ 25 B
74 5672 [M-HJ M Hz #-2'-0-(6"-O- AW L) #ij 4 1T Phloretin-2'-0-(6"-O-xylosyl) glucoside 110408 412977 6859  £rH-
75 303.1 [M-H]° UM 2 (ETEFAE) Dihydroquercetin(Taxifolin) 40386 329380 2246 A AN
76 449.1 [M]' RIHR-3-0-HF BT Cyanidin-3-O-glucoside (Kuromanin) 1375633 31879333 — HHE
77 463.1  [M] AJIAEZ-3-O- A4 Peonidin-3-O-glucoside 75840 832010 - HE
78 465.1 [M] KIHE R 2 -3-0- 454 Delphinidin-3-O-glucoside (Mirtillin) - 6542900 — i
79 5812 M KA -3-O-F AT W Cyanidin-?;—l(zézzrir(ljl;;xbioside [Cyanidin-3-0-(2"-O-xylosyl) 133227 2166967 — T
80 5952 [M] QB % -3-0- 2B WETF Cyanidin-3-O-rutinoside (Keracyanin) 569853 6788867  — WiE
81 609.2 [M] AJEAE R -3-0-2F Wi Peonidin-3-O-rutinoside 321857 3681067 - HR
82 7272 [M] REHF-3-0-(2"-0-AHH) 2575 M1 Cyanidin-3-0-(2"-O-xylosyl)rutinoside 15729000117716667 73931 AEHZE
83 7432 [M] KIHERT 2 -3-0-(2"-0- AL ) ZF 4 Delphinidin-3-O-(2"-O-xylosyl) rutinoside 497347 22366667 — wiE
84 7572 [M] RAZGH-3-0-(2"-O- M Hph2E ) Z5F T Cyanidin-3-0-(2"-O-glucosyl)rutinoside 511840 5227467  — WHE

85 7732 [M] KB 25 -3-0-(2"-O- A 3% ) 25 F W4 Delphinidin-3-O-(2"-O-glucosyl) rutinoside - 211887  — WiH%
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(1.80x107) . Fh—F(1.31x107) Hh i = BEBMHT F R, 46
& H PUmE 2 1b-& % P Kadcoccilactone A FH & ¢
L, ABARP i o R S AR m I A T R
fiz D. Kadcoccitone C., Kadcotrione A 4¢, It4h, =
/\iﬁ{ﬁﬂP%Mﬁﬂj Kadcoccilactone Q Fl1 Kadcoccilac-
tone U, 4B X FSLE R 10 =i fb- &4 R R

#5 MEBRRIARFBLLCRA . R R )il mor L F
Table 5 Abundance of terpenoids detected in different parts(pulp, peel and seed) of Kadsura coccinea fruit

B - i ‘
5 Bkl B Y KFRE KPRE KDFT IEES
1 4254 [M+H] P53 R Lupenone 27061 49853 - il
2 4274 [M+H]' T /A VLG Taraxerol 5174 18937 - =
3 4533 [M+H] 5 TR TR D Kadcoccinic acid D 11153667 18274000 17141 =i
4 4554 [M+HT B ERR Coccinic Acid 357627 670067 - =
5 4554 [M-H] HESLZ Ursolic acid 7437 5385 11894  =ifk
6 4653 [M-H] Kadcoccilactone U Kadcoccilactone U 197307 485727 - =g
7 4673 [M-H] Kadsuracoccinic acid A Kadsuracoccinic acid A 5384 10401 - =il
8 4673 [M-HJ B HM T2 C Kadcoccinic acid C 29445 59991 - =
9 4694 [M-H]" Bl B2 Ambolic acid 154797 257347 14025 =
10 4714 [M-H] 2-FRFILFFHURTR 2-Hydroxyoleanolic acid - 23332 179873 =ik
11 4714 [M-H] 114 Maslinic acid - - 770070 il
12 4813 [M-H] Kadcoccilactone Q 3571 39753 - =i
13 4833 [M-H] Kadcotrione C 639003 1345600 - =
14 4853 [M+H] Kadcoccitone C 1860067 1793067 - =
15 4833 [M-H] Kadcotrione A 1264000 2482733 4551 =
16 4853 [M-H] BT 72 G Kadcoccinic acid G 463130 810400 - =
17 4853 [M-H]  2a,190- " 3%3-3-F AER-12-#-28-R 2a,19a-Dihydroxy-3-oxours-12-en-28-oic acid 297363 737307 125066 =i
18 4993 [M-H] LT 2 B Kadcoccinic acid B 53701 204793 - =7
19 4993 [M-H]" Kadcoccitone A 18984 72706 13139 =
20 4993 [M-H] Kadcoccitone B 233927 562427 - =it
21 4993 [M-H] LM F 2 H Kadcoccinic acid H 7840 19730 - =7
22 5033 [M-H] 20,38,190,23-PUsEIEAE R -12-4%-28-F% 20,3p,190,23-Tetrahydroxyurs-12-en-28-oic acid 2625 2499 - =i
23 5153 [M-H] Kadcoccilactone A - - 11795367 =it
24 5273 [M-H] Kadcoccinone C 2634 4343 - it

25 3212 [M+H]

26 946.5 [M+NH,]'

K WR-160,17-—F2Fk- U1 F2AZ-2- Ent-16a,17-Dihydroxykauran-2-one 17376 51277 5360 U

TR B T TC-3-O- A I 3 (1-2) AW 2 (1-4) BT RiAVDRS
Hederagenin-3-0O-glucosyl(1-2) glucosyl(1-4)arabinoside

43540 3035 4233 ZWERE

27 3451 [M-H] 6-JIi S AF I 6-DeoxyCatalpol 26878 37070 - [N
28 421.1  [M-H LR Acetylcatalpol 1032803 1203933 14090 i3
29 3731 [M-H] 5 2 Geniposidic acid 11925 12475 - 1

30 389.1 [M+H] e P Geniposide 83004 140670 _ [
31 4222 [M#NH] 5HEF1T Gardenoside 12693 10459 1754 fEkig
32 2212 [M+H] HliEE Nootkatol - 13706 102627  f&2ki
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FEAE S v K Bl E PP, Liang 28 0P¥ R i kadcotrione
A FIEAHT HIV-1 WM, ECsy fH0 47.91 pg/mL; ka-
dcoccitone B it 75 H BT HIV W6 14, ECs, fH N 30.29
pg/mLPY; kadcoccinone C X 6 B A 2% 95 5iE 4 fg 5
(HL-60, SMMC7721., A-549, MCF-7. SW-480 Fll
Hela) BATAMMIRERE DY AR PR JR AR S i
AW EA B R TS AR HOME.
3 g
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HIANGEZR , X P EALER I 5 & A8 22 ARy 1t
G, B R PAFIRR T rh AR S RE LB AR R Y —
LS o X B B AR o B B0m A
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