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Abstract: Urban polluted landscape water was purified by macrophytes that absorb nutrients and degrade pollutants.
However, macrophytes are decomposed in autumn and winter, affecting water quality since they release the absorbed
nutrients and pollutants back into the environment. Meanwhile, dissolved organic matter (DOM) released by decomposing
macrophytes sharply increases organic pollutants. Previous studies focused on the macrophyte-purified water, biodiversity
maintenance of landscape water, and eco-culture lineage, but just a few of them studied the negative effects of urban
polluted landscape water purified by macrophytes. DOM is a complex mixture of compounds, most of which remain
unknown, because it is hard to separate and characterize them. These compounds affect the distribution of pollutants, such

as heavy metals and organic pollutants that react with DOM to form an even more complex mixture. Lake Baiyangdian is one
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of the largest lakes in north China that serves as an aquaculture and aquatic natural reserve, and contributes to the
adjustment of the surrounding climate and carbon cycling. In this study, we investigated the effect of DOM released by
macrophyte decomposition during the winter in Lake Baiyangdian, where mounts of phytoplankton, emergent aquatic plants,
and submerged plants are grown. We used UV-vis and fluorescence spectra combined with Parallel Factor (PARAFAC) and
Principal Component Analysis ( PCA) to study DOM released by macrophyte decomposition and reveal its humification
degree, aromatic degree, and molecular weight. UV-vis results indicated that the number of plants positively affected the
number of carboxyl, carbonyl, and esters groups in DOM molecular composition. The humification degree increased with
increasing decomposition time, but it decreased after reaching the peak value, probably because decomposition process
entered into the mineralization phase. PARAFAC provided more detailed information on the components in DOM samples
that hardly detected by traditional peak picking. Five components were identified by PARAFAC, including 3 protein-like
components (C1, C2, and C5) and 2 humic-like acid components (C3 and C4). C1 was classified as tyrosine-like group,
C2 and C5 were classified as tryptophan-like groups, C4 was dominated by humic-like acid, and C3 was a combination of
marine and terrestrial humic-like acids. Correlation analysis showed that C3 was significant positive correlated with C4, as
well as C1, C2 with C5, results that indicated the close relationship of protein-like substances with humic-like acids. PCA
provided information on the contribution of components in DOM samples. The results showed a relatively high factor 1 score
in the beginning of decomposition, indicating that the protein-like substances were dominant. During the process of
decomposition, the proportion of protein-like substances decreased and the humic-like substances increased. At the end of

decomposition, the humic-like acids had a relative high proportion and were dominant in DOM samples

Key Words: macrophyte decomposition; dissolved organic matter ( DOM ) ; parallel factor analysis ( PARAFAC) ;

principle component analysis (PCA) ; spectra characterization
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BRI 56 E IR bRl R LA R As Il He 95 ™ AR, 1 Plaze 45 FFHZECH A FT 15 08 P 1Y
JEFEIR S Cu.Zn Pb Cd MV KR W45 R R AR 4 8 58RI 4 & SO A 45 AR, Ph Al
Cu 48 G RO BT

YT K A A I ot R R R I R AT DL o 25 S 4%, BLAE — R S8 el K AR PR A5G | 8] I i 2 25
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fitkh o ASBIFFE AR TR 7K A AR 0 5 A A AL R EORT L JR) 140 BR8N AL, A B B 4 A R K A A A
TP AERBE

http ; //www.ecologica.cn



B
i

6310 2 SO Eire 36 &

1 #MREFE

1.1 FERAREE

TR I FH 7K A AR 1 24 AR DUKAE D) AR 40 e At dd R IR S M o IR 2, i ik
FER 11101, AR ROARAE Y b L3R40 25 5 65 ik, i b SR A7 00 B T4l T ek 3 4 A T 4
B it T A ] 3 BASCGE TR AR A A 1, B30 (25 ) VR SEg AR, i 2 X PR TE o T AR A i 1) 22
WA & LA Wi B FEAE 0—5 kg/m*VE B2 %N, PRI AR SC 3 & 6 MANF A A6 .0.0.5.1,
3.5.8 kg/m’  BERAEM /KA FHAK SO ke, B I ZE R K aEA T IR0k, e B L i 24 0 Jm A7 T B XL
Je FAE B TR ot B R TR AR

SCERTBEE 6 RN 90 em, ELAEH 70 em WY BIAIE MR . WIS — Al 20 em JER FHVERENRTE, 17 6 4>
A 43 SIS IS T R 7K AR AR B A il LA W 1 B 43 5o 0.,0.5.1.3.5.8 kg/m?, 3+ 51Eh U, U, U, U,
U, M U SRIG AL 40 em SIEIK . R TR UE S B0 A5 PR AR S o R FR B I IR UE 1Y A SRR 8% 6 IR
T P UE R 320, LA S [ A7 P9 A D 78— A AR R 1K R R A T 28 & S8k /v ek, #ieE
3d J&, LA 2012 4 9 H 20 H YRR G fif S50 A0 25 — UCRFE T ], SO0 HoR 4R 4 IRFEAS, 430 1 2012 4E 9 A,
2012 4F 12 A ,2013 4 3 AR 2013 42 6 A ,4303ic A T, T, [T, A1 T 4t , SR 4E 6 ASFESL . DOM RE 5L R4 T
DU S KA AL 0 KA BT HURE S PR AFTEARIR ( <4°C) S5 F Rk IS8 2, LA 7000 r/min Y %% 4
B0 10 min J5 4 EIEWRGET 0.45 wm JEME, S & TS E AR ATAE 4°C F R,

1.2 SAMRISOETE I &

SN 2 F 2 A 58 AN BT A 1 Pl ik 42 ) ) USROG 1 D s AN AT 0 A O Y T
200—700 nm, M5EBHE T 1 em B4 FEESILIEZS R (20 °C ) FH#EATIAE , 5540 5250 4B FH A8 2 K A hy 2 ke
IREIE
1.3 #EA DR (DOC) B &

K TOC-VCPN SA HLER S AT SO b A LA & i A 70 2, DOC ik BE mT LU AU R 227R DOM 1y
WP FE 800°C Y i AL EAL ST B A AR oy AR S A vh i 8% 1) HCL R4k , %5 FH Non-Purgeable
Organic Carbon(NPOC) yAEFE & A MLaRIE I E . 70 HIBCE 5.20,40.,80,100 mg/L YAR2R IR =41, R
FHBRUE IR 2245 B AFIRE &4 19 DOC (. ASEEK: DOC (I E (A 3 Uil FT A5 () -4 18
1.4 OB rme

R T AR P Ao RN, A I R AR AR LA AT B 76 05 2 O A, T A FEAR [ DOC ¥k B Gp—1iff
FHEAKFRBEZR/N T4 T 10 mg/L"  f#i F Hitachi F-4600 285606 REN & AT 260G i & . SBIR K
150 W BT, PMT HUESH 700 V., BRI E, B3 F A 200—450 nm, & ST E, 94570
280—3550 nm , F14 7 EE K 2400 nm/min , BRI E] A 0.5 s, B RS CHIAR B R 5 nm, [FAEDEOEEH
HEH E, =250—600 nm, A\ = E, —E = 55 nm, FESISFES IR T I, A 1 I R 3 A HOR 0, B A D3 AE 1l
FHAT, 750825 BB K A2 1928 FOGRE L BRSBTS 5000 T 52 34 76 Rl — K P 5E L
1.5 “FArHEFaHrk

T P A GE 3% % IS (EEMs ) MELLEE DOM & o 88 0 2 606 40 3 ok, BG4 7 R 7
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PARAFAC J&—Ffiz FECFA TR I L e 3 B, BAAR R &8 S B /D e B P44 N Bl 530 il i
n FRERATHERE, W05 2, = 4R 5O A s — A = 4 B AE IxIxK 1 FRFEaEUR , ] F#om kK 5H6E
BH K RREENTEEH . PARAFAC K4 = ZE A EIE 45 0 1% 3 DR R IC 0 A (1533685 ) \B FI C (#far
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PARAFAC Z3Afr 1, 3a FHAS B o3 i 7 ik P25 6 30 /Nl X PARAFAC BERLKR A% 5 (4) 115 2 2] 8 44
gy % 2E VT IR 22 N EBAR BE LA AR bR 15 B AL PO LR
1.6 F Ao ik

i FRlA B GE 1T B4 SPSS 16.0 #5473 14343 M7 ( Principle component analysis; PCA) . PCA T4
FEFF Ry, B LIRS« R AL E DOM R E IR E &Y, WA AR ST PR %L
PEFTLASENE PCA 4528, IR ] Kaiser-Meyer-Olkin ( KMO) 1 Bartlett 1) 5 56 128454~ 25 73 A AH DG P4 A
S, TR, BrA B G EOE F Varimax Raw 32 509 WA 7€ LARAS 32 o0 B0 HE B v e R R D615 A2 4k
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2.1 EAMRIBOGIE R

HIEXT DOM FE i 54T 58 AR WS 15 19 4 i 4 T4, 7T LA B i DOM 43— 45 4 rh s 20 B A AT A 1
H T DOM 43 F 2548 A7 76 ik 9 ELAH B 48 19 B RE HAT, BRI e 58 A1 vl DL DY 13 o 8 I S A R fE g (TR 1)
K DOM FE & 148 SR IS 1% BAT AR LA #A 34, 76 200 nm %] 400 nm 4b , M SO Bl 25 3% K A 38 i
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Fig.1 The UV-Vis absorption curves of DOM samples in overlying water
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C =C R F A S YR & i M, 20 DOM B S FE AL FEE A 1h A0 B A0 % 7 AL R 38 ey 21
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7 0.22—1.88 ZIA) (£ 1), FLBEE JE MR RIS I di i K, SRR @ T 25 5 oy i o (g
FIBE 55 ) 4 A0 T AR T T 2 O i P 45 A 1 JB8 4 5 T o BL 5 A0 T 7, 3 B0 DOML 1 05 7 A R FE 1S K
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JERA, JEMEATE 6 H A (T AU, Uy H A ML FEAR B 58 AL U, U, U, MU, A T 7 4R R
FIELT A 22 R T 5B B, U 1 AN 5 S 73 T 3R 20 i R 5 e, e B U M USRI 20 3l HAT e KA
R/ ML, SRS B0 285 R 3 M 2 R B (i 22, 58 FL R DR n] e S PR OR JB 2 00 i 04T B — 2 B BO | IS FRL 1) 75
IR AT BB, BRI HEWT U SUVA, (BT RESE t TR0 T2 B (A5 ) FF 4
viy [

# 1 DOM £5MR IS E R BRI T4 (UL FE)

Table 1 The variation of UV-Vis absorption parameters with the time changing (U;)

KA H ] Data SUVA,s, Ey/Ey Ey/Es Ass3/203 As—a00 Jasorso0 BIX
2012-09(T,) 0.22 5.17 2.62 0.17 14.77 1.68 0.86
2012-12(T,) 0.65 5.75 4.24 0.20 24.75 1.64 0.84
2013-03(Ts) 1.57 3.62 1.53 0.31 57.04 1.66 0.89
2013-06(T,) 1.88 5.00 1.54 0.36 75.53 1.73 0.90

T PR K B AE 370 nm AL, BT AR B A 7E 450 nm F1 500 nm AL B & 55 i K LA FR R G H5 5k FI
(Fluorescence Index,fis0,500) 150,500 M FH T ZRAE DOM BIARIE > 0 2 fr0500 TE 1.4 ZEATHE I DOM E 247 Fifi
VRS 5 25 frso 500 FE 1.9 ZEATHT I DOM R ZEZHAE W IEZ W, T, AL S fiso 500 2 ALIE R 1.62—1.74
(F2), &KW FEK DOM Z IR AA W IR ILRIVE T . ASRRAEHE IR B £ 50 500 (ETE 1.64—1.73 Z[A] R4k (3R
1) HH T, B frso 00 BT , 28 XA B BBl A= 90 76 st AR X 5 21

A48 %X ( Biological Index ) BIX 38 & F R EANAE 5t v B A A= W0 76 20 o 7= A i DOM, BIX<0.6 F/RHE
2 R R AR Y T R G BIX AR LTS 0.85—1.02 ZE] (% 2) , Hih U, BA BRI BIX fH,
T U A 7= A B e () DOM 8222 X T Uy PR B AR i, A HU & 4 /0, DOM. E R IR
TAA W HIE B, DR 3t R i P R R AR X DTRE R, FEASIRIHE R AL & e T, 19 BIX K, T, 19 BIX
BUNER ) R T EZERE YNNG g% A& Z R s s NS AR B BLY BIX fEE—EE 5,

F2 T HERIENRKSE (6 HH)
Table 2 The UV-Vis absorption parameters of T,’s samples( June)

Ff i Samples SUVA,s4 E,/Ey E,/Eg Ads3/203 Ax6—am0 Sis0/500 BIX
U, 1.85 2.98 1.14 0.10 19.09 1.62 1.02
U, 2.84 4.34 1.26 0.36 39.49 1.66 0.93
U, 3.43 4.54 1.44 0.35 58.02 1.74 0.95
Uy 1.88 5.00 1.54 0.36 75.53 1.73 0.90
U, 1.90 4.97 1.85 0.44 109.01 1.70 0.85
Us 0.48 4.33 1.17 0.37 33.46 1.67 0.92

E,/E, AWOGEEAE 250 nm 5 365 nm b4 L AE, HoH FOR IX 43 AR IR G DOM IR ISCRREE™) 28 E,/E, /)N
F 3.5 B, FE S DOM R B R , 24 HL R T 3.5 B, R B DOM Hr B HLER IR e
YIS TR E,/E KT 3.5(K 1 M3k 2) U8 EK DOM K& LUE BLURN 32, MR IS inA= 4 &
FIRESS Uy, /T 3.5, 38 B1 0 DOM =B DIHIRIR N 32, E,/E 8% R 465 nm A EE(E S 665 nm
WY B LA LA, 308 % 5 IO A 0 R ) 8 B A R B B 5 A AL B W O 4 A R RE ) B UL AN TR B B v
E,/EAEIER R 1.53—4.24(F 1), Ho T, 40K -8 5, 22 WA 76 B B BE A 8508 1) 456 6 B 7 4 Ak
TR R, 16 6 AM AR E,/E M FCIEAE 1.14—1.85 Z 8] (£ 2) , 2 580/, 3 H 53 & a1
e, 3 UG TFURRRAR . BRI 55 A (L RE W 5 AL 1 (0 3 2 S B 12 1 b T a8, i Bl ik e RS
T AR, 22 B i 0 2 i 2 R BUB T AL R BEREAIR

Aysy o0 BRI WLT5 B 38 HURIE R SRR FE 1 ik, — B 00T, 455 7 38 R HUR I 1 i
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JU B BT o5 R BT R B, A 0 TELRRARG, 1T 2405 5 30 I (PR3 FREL 0 I IR 2 26 HUFR 3 119 EE 81 T iR BT, Ay s
TR T BN Ay, 5B AR R KA 2 U S A AR AR | A sy 0, PO BSOS 25 5 190 P i) P9 384 M0 17
Thn, 2 BRI h (87 B A BEAR S A0 1) T R B AR R BE RIS . U —US I Ay 0 THFE 0.35—0.44 2 [H]
(2) o Uyl Ay s B4 0.10, RIS E IR BUCIERI RIS & i 2 |, W R Y & i i Al &K DOM
TS NBRBE L RIS EIG 2,

A s T8 FEHMRIBOETERE 226 nm & 400 nm Z [A RS IR 38 5 S B2 A UL IO RRAE
(BB 5, 2R HA RIS AL A 0 I o LB s 2 SRS T | A o TEIB W T (3R 1) , FRPABE R TS i
I EJIGHC , DOM J3 1~ HrORBREEAE Fir o AT O i o b R U Y Ao TR G , BEIITAE M U, P A
A ARALE Y& i .

2.2 FATHTFA S B

A 3 KA TR B BE A T K A AR S R RE S ) EEMs R AT 54T T 20 M, 35 5 R a4 w20 2 H ok (1A
2) o AREE DX B A K S X R) B AN [ 6 e 47 432, AT A4St 4143 C1(275 nm/300 nm) |, C2 (280 nm/350
nm) Fl C5(215(280) nm/325 nm) J& FRHE A5, 1415 C3(220(305) nm/400 nm) Fl C4(270 nm/455 nm)
J& TRIGIEIRA 5
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B2 FITEFEZERLEE
Fig.2 Fluorescence components identified by the PARAFAC model

72 3 48 KA DOM 2143 1 5 S0 B N 5 S8 iR R 5 R Xt Lk, o C1L 7 E /E, =275 nm/
300 nm 4b H B — 1 | 5 Fellman %5 A/ 55159 2 09 2K ik B2 4145) (E, /E,, = 270—275 nm/304—312 nm) 7 [F]
—X[AIN BN R R R AR L5y . C2 #E E /E, =280 nm/350 nm LAY 5 Coble 212 R ILH T W (E /
E, =275 nm /340 nm) AL, LI HE Coble AN 245 G aliif B A8 R = fR %, C3 L 7B, 5 Williams
DRSS I C1(E /E, =<260(305) nm/428 nm) AL, FAH 1R , BA N e Bl U5 S PRSI e R TR &
41451, C4 HIeniifo A bt &4 TR JB TREEZSIE R , tbAh, C4 19 E, UK, /v T 225—415 nm 2
], BLIATE C4 & w5 B R KA TIP3 R, C5 78 E/E, =215(280) nm/325 nm 4b H BLXUIEE , 4%
M Z AT A WFIE /R TE 215 nm/325 nm ARAYIESRAL KRR . N CS (O B o3 Aok, C5 iRl sy .
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Table 3 Comparison of the EEM peaks in this study with those reported in previous studies

iy

E./E, 257 Type 2% 3CHk References
Fluorescence components
Cl1 275 nm/300 nm R [31]
2 280 nm/350 nm KO AR [29]
c3 220(305) nm/400 nm o VAL e U S O AT R [30,32]
c4 270 nm/455 nm i VA 2HS 8 L R [33]
cs5 215(280) nm/325 nm B Uk [34]

2.3 DOM L 5y F B Hr

J T PR G A3 AR AL R A 1 FH T PARAFAC 3 B8 1 98 6 41 204540 (64T PCA f# AT .
TEVEAT RS AT, 5T B A S50, KMO Fl P A7 G 36 7T LA FHDR PFAl PCA BT 451, PCA BR S5
KMO=0.93,P<0.001,3# % KMO KT 0.9,P {/NT 0.001 5t rl LA A4S PCAP!

XFPTA PARAFAC 15 5 64 43 04T 32 B4 20 BT I A5 1 58— 2 B0 A3 R0 38— 32 10 43 ) o 90 2 e 4 43
LI 48.31% 1 40.16% , PIAS L A48 T 88.47% 197284k,

F1=0.471C1+0.517C2+0.073C3+0.012C4+0.481C5
F2=0.052C1+0.069C2+0.610C3+0.681C4+0.004C5

I E R K 3A FIAR 5 RIS TR | R E RS 2 IEAEDG, Horh 3 N RE RS C1.C2,
C5 HA R FL G, HEE T PCL S, R 0000 2 B T 0, 3R £ 1 RRE AW RS 5
I Bl USRI IR ) 2R S FE R 4 43 C3 RN C4 BoR &1 F2 Fugeg, B30 F PC2 Bl B i) 2 h LU il
FRYIR 3, ARFFE K PCA 5 PARAFAC 0T AHSS G 0T LUk BS DOM HOAS [RIRHAIE 1 9 St 20 43, NI AT LA 43
HEANRIRE S 26 A R i S DTk

P A RE S PCA AR T— 5K EIh (K 3B) o I AT LA 3643 s FA053 1 B9A5 335, FoAh
JE I RS 2 AR, R S BRE SR X431, B A /K R 52 L m AL (R S b DOM 20 4323 i 25 Rk ] 114 748 Ak i
KA, B 3C A R AN RIS ] S5 8 T 3R )2 7K AR ) M i 19 32 1053 0 A 1R T, ) B AR AR 3 1l 5315
SrBORSET e A MBS, RS 1155 B AL T R4 2 1545, PC1 AA-0.98 5]-0.58, ¥ 8 fifd,
PC2 1543 0.87 % 1.72, W 2013 4F 6 H DOM HIF7T R T2 Fa43 2 ISR, 288 A RR Y o i) STk g

R T HE— A BT S RRAIE 4 FECRATE B [ R A SR 2~ s 2 i A T4 ) S o415 43 B (181 3D) , 45
T R RIRRAS B 2 8000 A S BRI (8 A 22 5% AV R DAL AT B8 A DR Oy SR R ) 422 BRI ) P 30 %k HL1EA 7 40
AF A B, 45 A s B[R] (0 A8 AL — 25, IS i, = R4 1 ARG EE 9l T 32 804 2, DOM H LIZREE L iR
I BB TR AT, FRsr 1 5 FERUT 2 e BIARRL, F W] DOM K I8 T 28 85 11 90 o0 R0 28 68 7 19 ) o 1 3 ] 4
FH JE R 5 B2 0 8 2 B9 He B B T s 1, BRI DOM F2 832 28 I R PR 4 43 B 540l . A BT 4%
SRR KA T R S R BOK MR B 0 & AR Ak, B 25 55 ik sl [] R 35, 28 (1 ) o 7 320 T
%, 2B T RR W o 5 BB T e B R it i 300 32 2 U R 1) PR SRR IR R B 4 2 0 A 1 T ) i)
2.4 MY

R T RIS WS BT DOM 2B A B G R |, SR A MR 43 B X 2 S RS Fa Hik A 7 A 5C R0
T, SUVA,y E,/Ey E/Eg Ay 1 Ao [ERENE ] T FRAE DOM JE 5 ACTR BE | 05 & AL A5 B 5l 4 & B T oy
TR KNGE, LIS EZN0 E,/E 5 Ay, g FEFE 25 HIAH OCPE (1= 0.937,P<0.01) (KR 4) ,E,/E 5
A aoo Z IR B B2 TEAAR KR (r=0.993,P<0.01) (£ 4) SR FIEFEALIEEL SUVA, 5 HESHUW
FHOC G R IFANIA i, B i SRRt IF AR UL SUVA g, 5 A SE ARG .

A P14 88 ( Biotic Index) BIX SIEFHAIEEL E,/ E; Ajsy o0 1 A g oo PIFETE W2 SMH DCOC R (FHOC R B3
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Table 4 The relationship between UV-vis spectra parameters and fluorescence indexs

PCA combined with PARAFAC

E/EL 5 fiso 00 ME5 K], I Z A B3 IEAHSCE R (r=0.826, P<
0.05) , Wang 557" (RIS R IN, £,/ E4 5 I HALTR FE AN 431 B R/IMAE S DCHE , B,/ B, P8/
R JEHRRT , DOM 53 TR PRI T AR SR A s, 500 5 LA RR JEE 2 IR A7-AE 2 SRR SGE , IX A B

, R R

Ej

#8475 indexes SUVA,s, E,/E, E,/Eq Agsza03 Asre—ac0 Fasorso0 BIX
SUVA,s, 1 — - _ _ _ _
E,/E, 0.410 1 — — — - -
E,/E, 0.161 0.744 1 - — — -
Ass3/203 0.006 0.937 0.638 1 — — —
Ans—a00 0.090 0.806 0.993 ** 0.707 1 — —
Jasosso0 0.269 0.826" 0.638 0.664 0.665 1 —
BIX 0.177 -0.906 -0.796 -0.920"* -0.856 -0.557 1

* P<0.05; * * P<0.01

A LR AT A 525 e Z B AR SR EA T 9T, A 2R C3 5 C4 Eﬁiﬁ?%%i%ﬁ7k¥(r=0 932, P<
—LUEW] T PR SRR 2 o3 A = R 2R R

0.01)(5£5).

[AlINf C1.C2 A1 C5 Z AL A7 A8 i ) S 2 K
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Table 5 The relationship between the fluorescence components

2143 Components Cl C2 C3 C4 C5
C1 1
C2 0.974 " 1
C3 0.423 0.308 1
C4 0.209 0.383 0.932"* 1
C5 0.960 ** 0.985"" 0.370 0.429 1

#* P<0.05; * *P<0.01

ASZIIE ] UV-vis il EEM 454 PARAFAC Fl PCA 2543 H7 7 ¥ % 1 1 T AN i) 7K A 00 3 st o e A ) e
s [E] (1 BE7K DOM #E4T TiF5E . HA5R K,

(1) UV-vis BESEA RUMPFAL DOM 1SS R SR A AL R B e i 1) 05 7 AL R S IR T St
TGV R AR AT AR A0 5 14 U o 0 5 T AL P B Fe IR, X 58 AN SUVA 15, A sy s Bl A a0 I
FEFRIT, BEAE T S [E] (3G, DOM J3F S5 R8Ok AT A , 45 6 RIS AR AL R R i, ST T BTt A
Wik fge P o

(2) i3t PARAFAC L5385 5 FhaOEL 43,3 RO 28 2043 (C1.C2.C5) , PRl 2R I AR 4 43 (€3
C4) . FIH PCA XF PARAFAC HYZ5IRH— L FIWrR ) C1.,C2.C5 5 EMr 1 BIRIEADE, C3.C4 5 M 2
LR IEAROG , $2 B A ik R | 8 A ) S 28 B 1207 DOM Rt o o 48 2 S 07 5 JE A P 40 DOM. A4 32
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