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3, MEHTTE R (Fey) . TiFRI(Fea) . TTEER(Fe,) . #5E 8k (Fe,) i, RITT PP 5 LMWOA X6 8BS IR, 45
FW: PP 5 LMWOA £ F UM fE B4 (+ Fe 3N, PP EA L Fe i STPARMEGL, PP A2 Fe, 340,
il LMWOA 1EfifiZ . EGCG 5 LMWOA BA1E, TEBRMEAA KIES 6+ 13RI N LMWOA Eid R A b A Fes 1L
} Fe, M EGCG XERIIEMFAER; AT 5 LMWOA IREIEM, TEMMSE 6 -8R LRI UMNRIRN, EaRKEEat
MZE R LMWOA 2325 T Xk AR E R Xttt +, PP 5 LMWOA A VER {23t Feq 1M Fe, 554K T HI T PP XH4kIA
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Effects of Plant Polyphenols and Low Molecular Weight Organic Acids on Iron Speciation in

Purplish Soil
WENG Qian, YUAN Dagang”, YU Xingxing, MENG Fengdan, ZHANG Junsi, WANG Changquan
(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Plant polyphenol (PP) and low molecular weight organic acid (LMWOA) have important effects on the transformation
of iron fraction in soil. In this study, acidic, neutral and calcareous purplish soils were used as research objects, incomplete
randomized block experiments were performed by using two kinds of PPs (i.e., epigallocatechin gallate (EGCG) and rutin) and
two LMWOAs (i.e., citric acid and oxalic acid). After the solution was leached, soluble iron (Fey), free Fe oxides (Fey),
amorphous Fe oxides (Fe,), and organic-bound Fe (Fe,) were measured to investigate the effect of PPs and LMWOAs on iron
transformation in purplish soil. The results showed that both PP and LMWOA could increase Fe, content in acid purplish soil,
decrease Fe, content in neutral purplish soil. For calcareous purplish soil, PP promoted but LMWOA decreased Fe, content. When
EGCG and LMWOASs were combined, both acidic and calcareous purplish soils showed that LMWOAs weakened EGCG's
promoting effect on Fe, by promoting iron transformed into Fe, instead of being transformed into Fe,. When rutin was used in
combination with LMWOAs, the synergistic effect was observed in acid purplish soil, LMWOASs inhibited rutin promotion effect
on Fe,. In neutral purplish soil, the combined action of PPs and LMWOAs reduced the inhibition of PPs on Fe, by promoting Fey
converted into Fe,.

Key words: Plant polyphenols; Low molecular weight organic acids; Combined action; Purplish soil; Iron fraction
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T Mk A IECY ) E K AER . RTER AR
JEAE 4 5 s AR TS AP B IFs R,

PP BRI 5 ] S R AL S A 4610,
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(P w7 o e L R ol w I RS/
ot 3 Rl 3R, 2017 4F 4 HRET 01 & A
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685 m). A T/ HIE Y 2 1 SR A PLIR
XPWFFE I SENR , BE TR BN E B IR A b T, b
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F1 IR ERUF SR

Table 1 Basic chemical properties of tested soil

K Y pH BRI HI MM (g/ke)  HHLF(gkg)  &Hk(gke) Feq(g/kg) Feq(g/kg) Fe,(g/kg)
[ 3eSJEER 4.88 - 15.02 50.32 23.01 5.45 0.76
et 6.80 6.08 15.63 62.87 20.60 4.85 0.50

AR AL 8.28 221.53 16.16 63.17 15.70 1.05 0.15

1.2 Rt

ARG AR AR, RS SREYLIX 43T,
L 27 ANAbEE, B3 Fh SRR YE L PR K
2o 1)K UE 9 MRIRAEE, BIADCK, BIZ2 85 7K ;
@Te, HI EGCG HAMAEM; @Tr, BIF T HMIEH;
@Te, BFFERRIPIAIEN; ©To, RIRIRREAMAEM ;
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S ERIESIER; @Teo, Bl EGCG 5HRBEA1E
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WA % PP 5 LMWOA 1Y ¥k B i% & DI &
Terzano 25Nl 52 AYAR b+ 375 I LMWOA Fl #5 2
1) S B i B B AR K TP VA R, TR T MR B
85 pumol/L, EGCG. #EMR RN 1 mmol/L.
RAAEES 3K, FEHMGZS [R5

I R, e e ARG Tt 10 H i
B 10 g KT TAET 250 ml BRI T, SRIG %
T 1 10 A 100 ml R4, R IRZHL
£ 25°C. 220 r/min 554 TR 24 h, o108, HEEH
ICP-AES 5 JE W Fe, it ; Tl HHEAE 60 CHER

kR 48 h i FHESESORER AT i 60 F B 5,
PRk H B 528 R vk, B DCBGE — W iR
BRI TR B - TR VM) TR B -ICP ISE Fey i,
FH B R IR B % WU R -TCP I SE Fe, S, FHAER
PR ANIZ $E-TCP 52 Fe, S,
1.3 #HiE4biE

FH Excel 2010 7RG SEIFEEIE, F
FH SPSS 19.0 #4722 W fI 2 8 LL#L

2 HERE4SWH
21 HEYESHMERSFEENBNEB LA

op=A|

M1 ATAL, BRtESE 1t Fe, il 6.41 ~
179.40 mg/kg, % PP FIl LMWOA 4bBE¥ Lt CK 548
) F B 0 42 . HAR O EGCG>EGCGHHT 15 iR >
EGCGHE > T+ B IR> P IR > T + LR > KL
FR>1 T >CK, Jr 2200k, BR T b Bish, HA
AP AR E S 4+ Fe, BYE M. PP AN
LMWOA SERICR NG . 30 J5AE I R e xfE i 2k
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] Fe, #4k, HAmTRER A EGCG 2 FHEIk, 4817
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FFFREIR 25 H B AR I Feg S K 8.5 mg/kg. 77
T HRERRECAVEFM Fe, S L T RIF RS H 5k
YEH Fey i K 2.8 mg/kg.

Hpk 240+ Fe, R 7E 18.65 ~ 31.86 mg/kg, %%
AhFE Fey &t mAIIIUT Ry 2 T +HER>CK>EGCGHE
FR>EGCGHITIEMR>FLIR> M T+ IR>EGCG>/ T
SFEEIR, A T +HE AL FEAY Fe, & W T
CK(P>0.05), ] PP 5 LMWOA F=E 4 i 25 (1,
TR, Hb EGCG., T . MR &
BERNP S AL Fe, &85 PP 5 LMWOA BLA
A FH SRR L RT  Fsi s SRl G 42K A T B AN
Hp s T 5 RREAERSUR L EGCG 5 RREKA
YRR B

2000, DRt 1
160 g B kit
: A MRS
o 120 )
<
oh
E gof
= .
40 - Acp |-4d§
hca N
0 "B i
CK Te Tr

(B AS ] /INE SRk 7R [ - AN [) Ao 3 ) 22 S Pk o 2
(P<0.05), ARG FHEF IR A — A FEAS ] 498 2 7] 2 5 o i 3
(P<0.05); FIal)

E 1 PP 5 LMWOA 3 3 M &+ Fe, K15
Fig. 1 Effects of PPs and LMWOASs on Fe; contents in three
purple soils
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(R &I A57 B 8 B AE 28 5 B IO v T B A A
22 EYSHMERSFEENBRMNEBLHEEER
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Ui B AR P R 0y ol 728 5 9t 5 ke 2k e 141
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525 1F R E IR 1R 45 (0 1 rh RERR L 1 Ak il AR
B ik, A EGCG [IALEE Fey & 824050 ;
FTE LMWOA B6A 1R I HG LB FE G R P 45
ot Feg & i3 AR B 12

(0 A A H Fey A RERBUN HE>S T
>EGCGHFT 15 TR > 4715 R >EGCG+HL iR > T + L iR
>EGCG>CK>/ T PR , H (™ T+l ik 3
Fi/NTF CK, HABALBEY I CK iy, FEERANS T Ab#H
B E & T CKo M T SHrERe R G1EH Feq
TP P ERTEMRMER . EGCG SRR A 1E
FH Feq 7 i i F AR T R A /E .

30 omMEet g et e aREE A+

25 | bA aA bA bA aA bA aA

20 &
"B abe

Fe (g/kg)
Iy

CK Tr  Te Tec Tre Teo Tro

4ib 2

2 PP 5 LMWOA 3t 3 #i & + Fe, K50
Fig. 2 Effects of PPs and LMWOASs on Feq4 contents in three
purple soils
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ek, SRRICEEREANE] Fe, IR K .
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Ak 3

B3 PP5 LMWOA 3% 3 & & + Fe, 895
Fig.3 Effects of PPs and LMWOASs on amorphous Fe, contents in
three purple soils
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sl

M 40T Y, R 5860, 14 Fe, (% 5 7E 0.55 ~ 3.33
mg/kg , 5 4b B ] 3 BN FY 1 TR >EGCG+#T 16 R
>EGCGH+HLFR> M T+ IR> 1 T +H iR >EGCG>
FR>CK>/ T o BR T Ab3Ah, HARAE# 3 Fe, &
KT CK. AP 54 T 8 EGCG A 1EH]
Fe, & & WWAP B BASIAE AR, MFR 5 TS AR
FHFERRE S 4 1 Fe, IR BA PRFIZON, HER S
FITEREAER Fe, & it bR RRES T pAE IR Fe,

MK 0.15 g/kg.

4r Okt
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cA

Te Tr To Tec Trc Teo Tro
Ak

4 PP 5 LMWOA 3t 3 #i & 1+ Fe, 150
Fig. 4 Effects of PPs and LMWOAs on Fe, contents in
three purple soils
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