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WFFE BB, EGC GV IRV 02 6 5 52 1) £ 48
Al Fefififbit, EMTHBEEGCGHE Iy I & i3
i, TR B E G C G p HAY T i 52 AN [) 2 3 b 3
7 EGCGS HHEAL, Feff ittt Mot i) H i
e spmg L A, EGCGIAMRRIRE X T 1Y
MR AEL S YA, WA 5ECCGTER
FpHA R e s Gt - 1, 20 183 ¢ 1
fga Y BRI, KR AUUE ST T e — A
EXTAL, Fe, MniGfbiysgm, Bz 2 HE AR
NEAFSE s H AT i = 22 R BAEXT AL,
Fe. MnR YIS KL WMAHET . XTI, &
SCRFAUH 2 58 2 BEHLR B BT, i i R
K, PPREGCCGH 5 M0k B B AEXT AL,
Fe. MnRJsZm, A3 0 H AL/ Mn B 3 45 4 fit 2

1S

1.1 sy

R . EGCG, WK F 11 M 5 B AR 4 $12 B
o], SEERT98%.

el R, e, RETIWNIEREL T4
X, HiF{7E H30°07'19.7" N, 103°09'08.6" E,
W T794 m, KH TH 0258 58 vkoK TR &
[io AT W/ - HER P K 2 B 6 BF 5 5
FE SR AR VPR AE A b 1, SRR H30 ~ 50
em, HILAAMEF L EL,
1.2 Rt

AR EGC G W B A B 7K R4
PR B 2 7K, MR BE 43532 0.00 . 0.25 . 1.00/15.00
mmol L™, € NAL. A2, A3, A4; pHAHIH3.5.
4.5, 5.5FXFCK (LB oKk, HpHAT.2) , il
fEB1. B2, B3, B4, RHIBUA R 5 4 B ALK 5 15

WAk i, ShieM b (R2) , BABEE3R.
F1 HiIXLEHERMER
Table 1 Basic properties of tested soil
7 WA IR lie B A AL T A G BAN)
R AR Total contents of elements Free oxides Amorphous oxides Complex oxides
oM
Soil type ) (gkg™) (gkg™) (gkg™") (gkg™)
(gkeg™)

ALO, Fe,0,  MnO ALO,

Fe,0,  MnO ALO;  Fe, 0, MnO AlLLO; Fe,0; MnO

e 426  11.07

128.72  76.64  0.32 10.68

52.65 0.13 3.30 2.62 0.08 1.46 1.13 0.02

Yellow soil
HARERAEL IR (1) BCE W 73 51°50.00 . AW IIHESAL, Fe, Mnf& i, iICMAL, Fe,.

0.25. 1.00F15.00 mmol L"'MEGCGIEH ., (2) =
PR L4 112 gy v T AN [ i 2 T 2 20 5 1 2
P JEES00 mIZ =P MAL0 mL 0.5 mol L™
P4 T TR / S TR B 2 i R, T3 DA 3RO [ v
JEEGCGH W, #IEZIER, A1 : 1 HNOHIS5.0
mol L™' NaOH/M T pHES.5 . 4.5815.5, &JaE
Ko (3) AEFAMFREL484Y10 gik 10 H b iy KT B
T250 mIZR O BAEVH T, AR © 1009 1
WL T AR ACT00 m b A 8B R A 2 pH
AEWSEMECCCHER, EICKAS (£2) , ME
ARG STEE M (25°C) FHE%24 0, ik,
MEJER AL, Fe, Mndrit (Bb &R A S

Mn,) o $5id 385 B9 L REE60°C 1 [y HEAH gt T
48 h, FHIFEIBFARMES, 260 H i, LI 1%
TS . TEREMEEGEAL Fe, Mn, A
PRAESR AR .
1.3 MRS WAE

ZHESCHR [ 16 ] Ml LR IEAT . 1 3EpH
K FHL A B0 5 5 A HLBTR HTK,Cr,0,-H,S0 3K 4k
FE; HHEAREAL, Fe. Mot BUR K FHHF -
HCIO A A3, TR ASALL Fe. Mnf2lit
AT B R N —3 — A R AN — B R4 ( DCB )
IR RS, IC1EAL,. Fe,. Mn,; HIELEELS
Al. Fe. MniZHU&FHH,C,0,- (NH,) ,C,0 WA
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Table 2 Combinations of concentration and pH of EGCG solution

EGCGHE EGCG i pH
Concentrations of EGCG solution The pH of EGCG solution
(mmol L") 3.5 45 5.5 CK
0.00 A1B1 A1B2 A1B3 A1B4
0.25 A2B1 A2B2 A2B3 A2B4
1.00 A3B1 A3B2 A3B3 A3B4
5.00 A4B1 A4B2 A4B3 A4B4

W AL, A2, A3, A4FIREGCGHEE/M590.00, 0.25, 1.00. 5.00 mmol L™'; B1, B2, B3HX/REGCGHEMpHT T }3.5, 4.5,
5.5, B4RWCK, JEXBT/KAGMpH, H7.2 Note: Al, A2, A3 and A4 stands for the concentrations of EGCG, 0.00, 0.25, 1.00

and 5.00 mmol L',

deionized water, which is 7.2

WA N2 ha L iEs 2], iCEAL . Fe,.
Mn,; TIELEAEAL, Fe, Mnf2BUR R HpH=10%
Na,P,0 & W HEHL, iCVEAL, . Fe MIMn,. F AL EHH
BEEE T RIDOEIEL (1ICP-AES) Hl5E Pl 3 BUK
FEIEAL, Feo Mnf &, HHEIER T MAL,
Fe FIMn 7 R FHHICP-AESI & .
1.4 HFEE

K HSPSS20. 08 4 X ik 56 B 4 E A7 70 #r,
e, SR FRE T 2500 5 2 8 I BCR R/ i 3 2

ik (LSD) L7E0.05KF FilfAT, MKSHH
PearsonZ3:¥r o
2 g5 R

2.1 EGCGKE SREWE X HIEAIH ST

Al 533, ECCCHREEXT S AL & &AW
Ew, BEEGCGHREE M T, BHEAL S bl 1Y
T, FHHAL> A3>A2~A1; EGCGH R E
XPECEAL S A W B, RN BL &
2 T HApHA MM & i EGCCHREE x BRI
X BEIFEAL S ) E ARV AR B3, R B p HA
THREHLSE, R NAIBIAB SRR, BF
o T HAL AL B A AL S B

Al R EHEAL & SR FBEEGCGHR E B Tt
AL, HEGCGHE X B ALl & B0 B &
Wi 5 SR, EGCGH RTINS I AL, & A ) T
FRm, RINBAEEH TBIAMB3; EGCCUEE x
i i o) A AL R W AR (K3 .

Al, EGCGYR FEXT B HEAL, & A7 M i 2 52 i)

respectively; Bl, B2 and B3 stands for pH of EGCG, 3.5, 4.5 and 5.5, respectively; and B4 represents for pH of

FEEGCGHE & MO0.25 mmol L™ 5 ZE5.00 mmol L7,
WAL S B EWD, HA4<A3<A2=AL;
EGCG I3 R R 0 B2 X 2 AL, 7t A A B 355 )
WIB2M AL & B B & W TB3MAL &, B3MALR
HERERTBIMAL SR ECCCHE x MRAKE X ¥
AL & EAUH B35 TAERY, WA1B2FIA2B240 3
AL S EES, ¥ mTA45B1, B2, B3u(B4H.
ERYAL Fit (R3) .

Al, EGCGHRBEXS BEHEAL & 5 A7 1 0 35 52 0
WATRYAL & 5 %5 m T HABECCCIKER AL S
ity EGCGYA MR IR BB X B AL & 1 JC i 58 )
MTEGCGHR BE x R 68 HE X 2 AL 5 8 ) ELAE S50 3k
F W EKF, AIB4, A4B3LEEFAYAL FREH,
B EFTA2B4. AABIHIAABAMAL & (£3) .

Zi b, EGCGHRPEXBIEAL AL FIAL & &1y
AR ER, AT, HHEALMEGCCHEE T
e I N, AR ALE B EGCGHR T
I T M EGCG I TR R IR 3 X BT IEAL
ALFTAL AR B B 2552, (R 7 R 2 44 .
EGCGYRFE x R T 20T 2 58 AL BLAR 800 B 1 2%,
Ty W BE AR p HAA R T2k 8 AL TG £k, X
BUFEALFAL B EARROSA R K-, iixFALTG
WEEAERN . MTKIESME, RIMAL > AL
> Al > Al
2.2 EGCGHKE S5MEE X HiEFer 72

Fe, WNR4F/R, EGCGH E X HiFe A
e i R, HA B BEEGCGHR B 1 T i i i 25 1
i, BN AL > A3 > A2> Al; EGCGH R
JE X e Fe A W B R, RINB3AYFe,
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Table 3 Effects of EGCG on Al in Yellow Soll relative to concentration and pH of the solution

S ER(E

Al F &

Main factors and

interaction

Content of Al, (mg kg™)

Al Pt

Content of Al, (gkg™)

AL

Content of Al, (g kg’l )

ALER

Content of Al, (g kg’l )

# & Concentration ( mmol L™")

Al 31.41c 10.75 3.78ab 1.60a
A2 33.81c¢ 10.74 3.87a 1.38b
A3 58.56b 10.45 3.73b 1.45b
A4 256.21a 10.47 3.47c 1.34b
2 B % pH
Bl 172.48a 10.52bc 3.47c 1.46
B2 58.01d 10.71ab 3.87a 1.33
B3 83.50b 10.28¢ 3.72b 1.52
B4 66.01c 10.90a 3.80ab 1.44
W x BRIHJE Concentration x pH
A1B1 106.38f 10.77 3.38g 1.64ab
A1B2 9.85ij 10.75 4.09a 1.52abed
A1B3 3.45j 10.40 3.82bed 1.55abe
A1B4 5.97ij 11.08 3.82bed 1.67a
A2 Bl 107.51¢ 10.62 3.52efg 1.52abcde
A2B2 11.574j 10.03 4.09a 1.37bcde
A2B3 3.35j 10.18 3.90abce 1.38bcde
A2B4 12.81i 11.13 3.99ab 1.25ef
A3 Bl 143.78e 10.04 3.57efg 1.35¢cde
A3B2 31.33h 10.70 3.88abcd 1.39bcde
A3B3 11.83i4j 10.56 3.75bcde 1.45abcde
A3B4 47.29¢ 10.49 3.74cde 1.60abc
A4 Bl 332.24a 10.66 3.411fg 1.34cde
A4 B2 179.28d 10.35 3.41fg 1.08f
A4 B3 315.36b 9.98 3.43f¢ 1.71a
A4 B4 197.96¢ 10.91 3.63def 1.26def
e Concentration Hk NS ok ok
WQWEPH sk sk ok NS
HEE x BRI N . ) )

Concentration x pH

T NS Rl g ) FoR A Z I 1 Ty 2 T 4 R R . BB FR F 25, WS 85 A R/NE F 1R I8 1E0.05
K225 03, FIESAIHALOFEIE Note: NS, *and ** indicates non-significant, significant and extremely significant in the

two—way analysis of variance, respectively. Different lower—case letters in the same column mean significant difference at 0.05 level. All

the forms of Al are represented as Al,0,
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i S T HALpHAA M Fe & i ; EGCGUHRE
x TR B3 X s e B B Y FLAE RN A B 3, R
HA4B3AL I Fe, & i A, 3 R Tl Ab LAY
Fe &,

Fe, R H i e, & & S K FFEEGCGHR E 8 fiR
B B T 1 TE R, (HEGC G JE ol R A 3 %) 3
Fe, 7 U EH M ; EGCGHRE x R & X} 5 1
Fe , it HI 4 W  BAERN, WA2B1HFe, & it ik
FEETA25B2, B3B4HAEMFe, M i, A3BIY
Fe, it i F ML TA35B2, B3siB4 HAEMFe, & it
(£4) .

Fe, EGCGIR FEXT B Fe & 1A ] 0 & 521,
M E 0.25 mmol L' FFE £5.00 mmol L'}, Fe,
SRR R ERIGEE ECCCHRMRINE X e,
FHACH R ERW, RUNB2EB3IAFe, & i 8 %
B TB1fFe, & i ; EGCGHEE x BRESE X # HEFe,
TR D FE AN (F4) .

Fe, EGCGHRFEXT B Fe & A W 0 & 50,
HFe, & BHEECCCHR LR T M % Fefik, R
HAL>A2=A3>A4; EGCCIAFMMRINE . #JF x
P B X M Fe O LI O 0 2 AR, (R4) .

Zi b, EGCCUEXS ¥ Fe, . Fe MFe, 1
AW B E R, WAL BEEGCGHE B T & i B
Hom, MHRIEEFe F /BECCCHRETHEINE T
B3 . EGCCH MR IR E X #EFe M1 Fe, /3 54T
B b 25 e e, H¥ B3 S TB1AYFe 5
Fe, fit, EGCGIRIE x RIKE X # 1 Fe MFe, 1) .
VRN 5300 15 B4 i 2 8 5 2 KO o X A B AT
5, "M NFe,>Fe, > Fe,>Fe_

2.3 EGCGKE 5EEHE X = IEMn 8 520

Mn, #53K5, EGCGY X B Mn 7 & A %
FRW, FHEGCCUREER i, AL SRRz
FHEIN; EGCGHT W R B 22 XF 2 e Mn 7 = A 1)
WEW, RINBIMn, & & 0 E & T HApH %
PEMn, & &, HIB1>B4>B2>B3; EGCGHE x
i Al K 1 Min 55 R ) EL AR SR A R, R
by AR p HAT B F g A i, AnA4B1AREE S
i, W T AL AL A M, i

Mn, BEARBFHEMn, & 2 BEEGCG IR E /Y T =
Hom, BEEGCGYE W p HAE 1 T to A 14 g
{HEGC G B FN R Bk 4 5 X 8 M, & = 0 B & &%
W, i HEGCGHR B x B2 0 B T 2 E M, % 1t TG
BEHERN (£5) .

Mn, H &8 BEEEGCGH B T = 1M 12 ¥
i, HEGCG ! BE X 83 Mn, & &t JC 5 35 52 0 5
EGC GV I R B B X 6 HEMn, & AT &5 m,
B3 Mn, & i g T HALp H A B Mn, & 25 H
EGCGHREE x FR U JE % 8 Mn, & 1 70 0. 3% BAERL
N (%5) o

Mn, EGCG ¥ FEXT 85 HEMn,, 7 A 4 5 2552 0,
R AATHIMn, & &8 B F AT H AL E A Mn &
ity RARMn, & B pHT S T, (HEGCGI K
P 2 X B M 5 4 TG 1 E 2 s EGCGIRJE
T 8 5 AEXT B Mn, & A B (£5) .

Zi b, EGCGHREENS B{HEMn FIMn 75 A )
BEm, BIEGCGHE B 1Y o §E 535 5 m 2 A1
Fri s EGCGY VR BB X 85 56 Mn F Mn, 75 55 1
BERW, RB4SN, BHEGCGIAMWpHN TS, i
Mn 7 & 0 FEAK, MMn, & & B E & EGCGH
I x BRI TAE XS 85 Mn A W B35 5, RN
i R FE AR p HA A T4 1 B Mn 9 5 1k . X5 T
HIEARM T, KM AMn,>Mn, > Mn, > Mn,,

2.4 EGCGRESHMWEIEATHIEAL Fe. Mn

IRiEPSESER

A IE AL, Feo Mn U8 pH A 53
Mrasik (k6) nlAl, UEMpHSAL,. Fe,. Mn 4%
W & IEHIE, ALLS5AL. Fe 5Fe, L &Mn_5Mn,
[i] 147 4 5 b Bk 3 ARG, RWIHHEAL, Fe. Mn
14 335 Ak 32 FEx R T8 8 T &S A AR R R R . G
SETE AL, FeMIMn &t [ E A 1 VWM FRAIR, i
R IE W T AL, Fe MM AR FFm, EDAL, Fe
MM TG Ak 2l H IR p HFRAL, B ol BB x
SRR AL . MEW pH S5 AL, . Mn 34 52 A% 3 A
K, RUINEW P pHAZ B W AT v PE AR M n 5% 1)
FEBEE AT BRI IREAS . R PO AT
Rk AW, B TP ALY & i, AL
TAFAET WS, VR R ER B T WAL T g
WpHFEAG, Tl PEALS m] M Mn 22 W i 3% 16 A
X%, W RIHIR HlpH S AL, Mn 324 8 2% 0
FHOC G R B HRHE

3 0’
AR FK W, EGCGH B x B2 J&E XFAL, .

Fe.. Mn & B A N B &0, (554l 5L o E
MO VE ARG, ALl Fe.. Mn, & & 09728 fb B 1F 5
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Table 4 Effects of EGCG on Fe in Yellow Soll relative to concentration and pH of the solution

A &R (E

Main factors and

Content of Fe_ (mgkg™)

interaction

Fe & it

FBJ@%

Content of Fe, (g kg'] )

Fe, 7t

Content of Fe, (gkg™)

Fe, & &

Content of Fe, (g kg™)

¢ & Concentration ( mmol L™")

Al 0.47d 53.55 2.81a 1.10a
A2 6.35¢ 52.93 2.79a 0.90b
A3 9.03b 53.10 2.71b 0.89b
A4 32.34a 53.47 2.61c 0.62¢
2 B pH
B1 17.98h 52.42 2.67b 0.98
B2 3.15¢ 53.05 2.78a 0.76
B3 21.82a 53.76 2.75a 0.86
B4 5.24c¢ 53.82 2.73ab 0.90
WRIE x RBRE Concentration x pH
Al Bl 0.60g 53.74ab 2.69 1.10
A1B2 0.65¢ 52.67abe 2.92 1.13
A1B3 0.24¢ 54.57a 2.84 1.02
A1B4 0.37¢ 53.25ab 2.80 1.13
A2 Bl 19.25¢ 50.76¢ 2.69 1.11
A2 B2 2.071g 53.18ab 2.85 0.86
A2 B3 0.77¢ 54.15ab 2.84 0.71
A2 B4 3.31efg 53.62ab 2.79 0.91
A3 Bl 24.94h 50.65¢ 2.70 0.87
A3 B2 2.424¢ 53.46ab 2.75 0.70
A3 B3 1.97{g 54.53a 2.78 1.06
A3 B4 6.80def 53.75ab 2.63 0.93
A4 B1 27.13b 54.55a 2.60 0.83
A4B2 7.44de 52.90abc 2.60 0.35
A4B3 84.31a 51.79be 2.56 0.66
A4B4 10.48d 54.65a 2.68 0.63
¢ i Concentration Hk NS ok ok
RIS pH o NS * NS
W x BRAE
ok * NS NS

Concentration x pH

TE: NS, R ) BIRORIUN R IR A T7 220 4 R W o3 . B MR 2R R —FEC7 5 B R/NG 7R R160.05
KV 2FRBE,; KIEEFeYHFe,0,535 Note: NS, *and ** indicate non-significant, significant and extremely significant in the

two—way analysis of variance, respectively; Different lower—case letters in the same column mean significant difference at 0.05 level;

All the forms of Fe are represented as Fe,05

http: //pedologica. issas. ac. cn

2017-7-20 8:55:41




4 14 KRB EGCCIATRIMKE STRIRE XTI EAL, FeMIMnIE ARY5ZIH 911

R5 EGCGHRRESBEHEN HIEMnH) I

Table 5 Effects of EGCG on Mn in Yellow Soll relative to concentration and pH of the solution

LS ES R (E

) Mn & & Mn, 7% & Mn, % Mnl,/‘ﬁi
Main factors and

Content of Mn, (mg kg™ ) Content of Mn, (mg kg™ ) Content of Mn, ( mg kg™ ) Content of Mn, (mg kg™)

interaction

W )& Concentration ( mmol L)

Al 0.87d 123.11 31.39 20.81b
A2 2.34¢ 125.12 32.29 27.70a
A3 3.47b 136.19 32.36 25.74a
A4 3.76a 125.09 32.92 26.97a
R pH
B1 5.80a 118.17 29.07¢ 25.21
B2 1.72¢ 126.43 33.16b 25.28
B3 0.45d 142.78 35.85a 25.33
B4 2.47b 122.13 30.89¢ 25.40

e x BB Concentration x pH

Al Bl 1.99¢ 123.68 29.40 19.27

Al B2 0.69f 119.08 30.96 20.08

Al B3 0.24¢ 128.05 32.72 20.92

Al B4 0.55f¢ 121.63 32.49 22.98

A2 Bl 5.16¢ 113.98 28.88 29.39

A2B2 1.90e 132.35 33.14 25.29

A2B3 0.42fg 134.64 36.50 27.16

A2B4 1.89e 119.53 30.66 28.94

A3 Bl 7.55b 115.01 29.59 27.09

A3 B2 2.23e 126.32 33.98 26.69

A3 B3 0.57fg 183.08 37.09 26.81

A3 B4 3.55d 120.37 28.79 22.36

A4 Bl 8.50a 120.01 28.38 25.08

A4 B2 2.06e 127.96 34.58 29.07

A4 B3 0.60fg 125.37 37.10 26.45

A4 B4 3.90d 127.01 31.62 27.30
% Concentration ok NS NS ok
MWEEPH *k NS *k NS

R x BRI

wk NS NS NS

Concentration x pH

T NS, sl JIFROR IR R IR Y J7 220 4 R 0 3% . BB 2E 5 R —FEC7 5 B [R/NE 7R R0R 160.05
KF L ERBE;, FEAEMoHMn ik Note: NS, * and** indicate non—significant, significant and extremely significant in the

two—way analysis of variance, respectively. Different lower—case letters in the same column mean significant difference at 0.05 level. All

the forms of Mn are represented as Mn,,
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Table 6 Correlation coefficients between different forms of Al, Fe, Mn oxides in Yellow Soil ( n=48)
pH Al Al, Al, Al, Fe, Fe, Fe, Mn, Mn, Mn,
Al —-0.387%*
Al -0.227  -0.269
Al, 0.374%% —0.702%* (.324%*

Al, 0.022 0.031 0.057 -0.177

Fe, -0.012 0.762** 0.393%* —0.457** 0.096
Fe, 0.190  -0.134 0.484** 0.123  -0.094
Fe, 0.386%* -0.688** 0.251 0.804** -0.077
Fe 0.018 -0.021 -0.044 -0.154 0.807** -0.105

P

Mn, -0.779%* 0.552** -0.070

Mn, 0.355* -0.158 -0.018 -0.009 -0.101
Mn, 0.671** -0.092  -0.095 0.178  -0.103 0.125
Mn -0.060 0.173 0.071  -0.102  -0.149 0.162

p

-0.413%* 0.042 0.204

-0.119

—-0.328%

-0.527*%* 0.182

0.006  -0.049

-0.203  -0.407** 0.050
0.331* 0.062 -0.063 -0.248
0.190 0.241  -0.076  -0.519** 0.392%*
-0.021  -0.141  -0.121 0.206 0.011 0.171

He o, = REREE (p<0.05) AR (p<0.01) #13& Note: * and ** stands for significant correlation at the 0.05 and

0.01 levels, respectively

A% o EGCGIRTRME B 1 1 A A5 B 1 Fn g ML A4
HORHN, TGS E R T T
VEJHBEBR A R, EGCGXT Fe Ml Mn 4 J5 AE /7 138
B EGCGIAW 5AL. Fe. Mnft— 25 ¥
i3 AL, Fe,. Mn, & B8N, Kunito%“”?’fﬁ%
H A R M AR bR i & B, R ALK P Bt p HLAY B
R8s 2L EMB I " R RN, Al
14 336 Ak 2t B 21K 2 A MLIRR A R p HLR) T T
% MTRIZAA N, BEEGCGIERpHI T, i1
WHERRAL, HXFAL, Fel i F1EHINTS, XFeif i
A0S, (A SE R B RN, EGCGXTAL,
Fefl 2% & /E IG5 17 L ABIS P, EGCGHKE
x PRI XFAL . Fe.. Mn W EAERON L B3E, H
EANTE EAR L IC A WAL, RIHECCCHR B K i
SR B FIEH . 456 1F 80 TR 1 5
EGCGEWpH LT B/ e . 38 J5LAE F s
55 F1 45 A AR R SR 1) 22 SAG A ALLL Fe, . Mn, %
WAEEE A A, EGCCWRIE . MR |
EGCGHE x BRIRJE M XTAL . Fe,. Mn AW 5 E¥
My (3 ~£5) , HITBkK/NEEAE LS A5 ik
— I E .

EGCGHE AT AL, Fe. Mo B LI SA AR
o, XJEFNEGCGIHFMKE . MREHEGCG
WS x BRUSE XF #EHEAL, Fe. MnfS R ALYIE 1)

YERfFAE 225 (3~ E£S5) o WREXKSEAL
Fe, Mo &¥H B EEW, RWENLCES
Al. Fe. Mn{ A 8ol B &, X%
GAAL, Fe, MnEFRIEEFEZM, EGCCHKE x 2
B2 X 4% 70 AN R 25 09 AR SO0 A TR]

TEAN [] Ve B2 AR B8 B2 I E G CGYR R B 1T )
BHEAL, FeMIMn & B NIFE A > TEBEA > %
G S ES; SOTEBAEXT KNI E, AR
B AFe>Al>Mn, LEEESHLEEGEYNAL> Fe
>Mn, KHEGCCCHEW BARGEM AFIEAAL Fe,
Mn & R A AR, (HIXFPAR 32 AR R B
MK FECCCHEWAT MMM, Hit=mtEH
X ZDEEGCCCH M R & A4k, —
Jr R HECCCH MG LI AL, Fe. Mnf 8
fiX, BEMEWGALITER K A e B SEMY), WA
fiff ok o AL A AR O B i R AR R AR AR AL S5 — T
W A] BB = PRy e vk B A DL BHAR 45 AR ALL Fe.
Mo AL EIs R 0, B A RS S S R ALL
Fe. Mnli] 5545 fh A8 88 T A4k 1200, s
WEEERREEH M A AL, Fe, Mnla B &1k, AT
RGP TR

EIEWIAESEI NALI>Fe>Mn, 5+ T
EIEAAL, Fe, Mo e i—3%, "IN ILEE
SR T EZWE FKIEAL, Fe. MnlyiF MG
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b, XE ML WP HALEZ R
TR A B A AL R R B R, — I,
Herp 2 AL R T R A A e e/
Fe U0 ST, BRI R S Fe S T
T B A AL, AR AR A B W TE 2 T S AL
FRELEFe (£1) , HEEHESRIEES PG
PR IE R . BAREGCCGXTFe® 1y B 715 Fl fc o
(pK,;.*=3.82, pK,,**=4.40, pK,.*=5.80) ',
HEGCGHFe™ B 24 & W MR i TR AL 22, Y
EGCGXT AL £ 4 A HIRUSE 778 F 2Z i X Fe
ZAER (UiEXTF WEFEER . RFER . 4%
BER LR Fe® Ml FAER . 45A1ERM ) i,
EGCGXTALFIFe ) 1GE LA HIHG R B HAL > Feo X T
FefIMn, £ NFe>Mn, 57146 TR
JEE X F e FIMn % AL 52 00 19 25 SR A R, 5 X1 30 A
A0 P TR AR — B SRR AR R M Mn i
B AR T hFe ' 2 MnkiFe 5 KL
JE N, AEAE B B Mn® i 46 & W) e 5 BUR T 18
R Fe I G kasE w B, Mo 25 BE 1 5
55 TFe™; TP e SFed R T LEHESMn
i, T REESEMY RGN EZRE, W
BEFe )6 AL T 1 MR o

LW pH/NT 450, WP AL LLALY
FIAL COH) R, HEGCGHE S AUE K
BB/ [AL(LH,) ] "8 [Al (LH;) ]°
(L=EGCG) A¥L%EEYw ", BXME SRk
955 538 Ay SO AR AR W A, DT % ik 40 X A 11 B
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4 %5 B

EGCGH B . BRI . EGCGHR B 5 Hz bl & 1.
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Effect of EGCG on Al, Fe and Mn in Yellow Soil Relative to Concentration
and pH

ZHANG Junsi YUAN Dagang’ FU Hongyang WENG Qian WANG Changquan
( College of Resources, Sichuan Agricultural University, Chengdu 611130, China )

Abstract [ Objective] Plant polyphenols may alter forms of the elements existing in soil through
complexation. The study is oriented to explore effects of epigallocatechin gallate ( EGCG ) relative to
concentration and pH and the interactions between its concentration and pH on soluble, free, amorphous
and complex forms of Al, Fe and Mnin Yellow soil. [Method] A two-factor experiment laid out at random
was carried out by extraction of the tested soils, of which each had 3 replicates. Firstly, soil was collected
from the 30 ~ 50 cm soil layer ( surface ) in a Yellow soil field as a sample for test, air-dried and ground to
pass through a 10-mesh nylon sieve.Then a total of 48 portions, 10 g each, were weighed out of the prepared
soil sample and placed into 250 ml polyethylene bottles, respectively. Into the bottles, prepared EGCG
solution was added, 100 mL each. Then the bottles were placed into a constant temperature oscillater for
24 h oscillation under room temperature (25°C ) . At the end of the oscillation, the suspensions were filtered
for extracts, which were then analyzed for soluble Al, Fe and Mn ( Al,, Fe, and Mn_) . The second step was
to have the remainders from filtration dried up in an oven at 60°C for 48 h and reground with an agate mortar
to pass through a 60-mesh nylon sieve for determination of oxidized forms of Al, Fe and Mn. Free Al, Fe and
Mn ( Al,, Fe,and Mn,) , amorphous Al, Fe and Mn ( Al,, Fe, and Mn,) , complex Al, Fe and Mn ( Al,,

Fe, and Mn[,) were extracted by the dithionite-citrate-bicarbonate ( DCB ) method, acid ammonium oxalate

09

(AAO) at pH=3 in the dark and Na-pyrophosphate ( Na,P,0,) at pH=10, respectively. Contents of all the
above-mentioned fractions of Al, Fe and Mn were determined with ICP=AES. [Result] Concentration of the
EGCG solution was found to have a very significant effect on the content of Al,, Fe,, Mn,, Al , Fe,, Mn,
Al or Fe, in Yellow soil; and pH of the solution had a significant or extremely significant effect on the content
of Al,, Fe,, Mn,, Al,,
Al,, Fe,, Mn,, Al,, Al, or Mn, in Yellow soil. The addition of EGCG affected the elements both in content

and in form, but their relative contents did not change much. In terms of content, the soluble forms displayed

Fe, or Mn, in Yellow soil, while the interaction between the two did on the content of

an order of Al>Fe > Mn, the free forms, did an order of Fe > Al >Mn, and the amorphous and the complex
forms both followed an order of Al>Fe > Mn. However, concentration of EGCG was not a factor affecting the
Fe, and

Mn

content of Al,, Fe, and Mn,, and neither was pH of EGCG affecting the content of Fe,;, Mn,, Al

p’

Mn,, while the interaction between the two did not have much effect on the content of Al;, Mn,, Fe

09 09

Fe, and Mnd in Yellow soil. Correlations analyses show that Al,, Fe, and Mn, was closely related to Al, Fe,
and Mn_, respectively, which suggests that EGCG solution affects mobilization of the elements by changing
their oxide forms, especially the amorphous ones and hence contents of the soluble ones . The more Al, in the
soil, the more Al in soil solution, and all the same with Fe and Mn. On the other hand, pH of the EGCG

solution was significantly and negatively related to Al, and Mn,, which suggests that reactivation of Al and Mn
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may lower pH of the extractant, posing a potential risk. [ Conclusion] The study has further verified that the
effect of EGCG solution on Al, Fe and Mn mobilization varies with its concentration and pH of the solution
and interaction between the two. All the findings in this study may help orient the study on causes of soil
acidification in tea gardens and serve as reference for prevention of plant Al/Mn toxication. It is, therefore,
worthwhile to note when plant polyphenols are used to prevent Al/Mn toxicity, adequate attention should be
given to control of soil acidification.

Key words Epigallocatechingallate (EGCG ) ; Concentration; pH; Mineral elements; Yellow soil
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