+#HE = Phenollc compounds 2] EjRE

FuEL AF 353
1. Feaq

fﬁﬁﬁ‘ﬂl HE LB cpolt 0T #HPS ARS WHISH = phenolic acids?}
Zo] gri(Wang et al.,1967;1980). p-Hydroxybenzoic, p-coumaric, vanillic
acid7l £ e ol Y2 olE2 HEMY mel AelME  ferulic acidet
syringic acid XrhE ©] Weol grtt. Phenolic acid® Lol MT + NaOH
BHECE hilsl 29 EEHY HELE HUsr] oL ferulic acidsel
syringic acid® 417 B&kHol WAk, ol % K- phenolic acid7t LB
ZojA BlE £ BFEFHATT ¥ 4 St

¥ faf5BE-2 f#Eol fmstY phenolic acid?] &&ol #m¥ck. T ol £
4 humic substances® #4MEE JF7P4712 7= phenolic acids?t g0}
2)7] wjFo|th(Wang et al., 1967b).

LigninZ& PEIEE] TED 42 phenolic acidse LBEA Sl %
ojziztx] @R, AT WEW 23 KN Ee, LENTHY (LBERE,
W, HHMAT RK, BT O kB S MM EeA HEd 2
2ME HEBES +£# b phenolic substances® U3} WEL A E
HES FFo] ¥} (Shindo and Ruwatsuka, 1975) .

iERe7t L8 dhold 429 phenolic {E&%el H 2 £-E] humic acidz}
2t

AigolMe w¥el 1B/ FolM HE uf ¢]Fo]x] phenolic compounds?]
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HE RS W VA EEAA ERESTY 2 BRES Aw At Pt

2. ==l o] AN 2}t phenolic substances
'i”;él_"l =olA A= SR Wl SEEE 2 A Tvo] Ao ulel AR -F
Y Ha) Mgl ol 3 Wi Kl 2 W, F4F 3 o o w2

2¥3t}, p-Hydroxybenzoic acide: @05ty p-coumaric acidy Heo) M4

i
u

sv{, vanillic acid &} ferulic acide ME w3 &S A%, BHLE
== phenolics ligninF-2 PEENE TEel A=, aromatic
substancest Bl oste] WyET E 7€, A47d 2 AHeAT
tto] 4fEE]Y phenolic compounds 4gkol #A7F ¥ ch(Myskow and Morrison,
1964) .

tEY 7 Bists BEolx FE$ phenolic acid? 4B = ctte3 2}
(Shindo and Kuwatsuka, 1875). p-Coumaric acid += p-methoxycinnamic acid&}
iRy o2 W= wkeksh, 3 & A A8 p-hydroxybenzoic acid® ¥ cTh.
p-hydroxybenzoic acid® ®E7 protocatechuic acid® Pstod oA
mEwol &stel B-carboxymuconic acidZ ¥ the  TCA cycleel &of .
Ferulic acid® ™2l w¥HLE 3,4-dimethoxycinnamic acid”t = tizt MM
3] vanillic acid® 3tch,  Vanillic acidye whHE7 4Msie] wAc.
Zejm3 o|& p-coumaric, ferulic, p-hydroxybenzoic, vanillic acid=
HEpms 2E 9850 THESA HES phenolicsE Yl ol E2  #HPol
Bt S ool wtE EER Pl eyl oo 2o & w2 21T
ot fEMsHA St
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C H”LHLO()H CH=CHCOOI

C H"CHCOOH CH=CHCOOH
T B OCH -"0CHa
()( Ha ()H ()H OCll3
(‘()Oll COOH
O QOQH;
()H ()“

ff"it
Sl

w‘/ on\

Humus- ik f- C’:rlmxymurmnc aci

|

TCA cycle
+
CO:q

Fig. 1. Possible degradation pathway of phenolic acids in the
decaying process of plants,
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3. +#E= phenolic acids=2] U35 >} ABFEh
97129 &&el 7% We +®e hums-allophanic soilo] 3 7 TheS A
B+ (wontmorillonic seil), 4 Fof 713 w2 A2 2% E(kaolinic soil)
o)jtt. 23d #¥E+LS humus-allophanic soile] phenolic acidE 2} Yol
maohT dth. EimEs TYES A 62T HEerh. =¥ proto-
catechuic acide 28 LM C}-T'ii phenolic acids®.t} WHE7L Hrl.
Ay ey WEEHEL MEeE 2T protocatechuic acid > p-coumaric acid >
p-hydroxybenzoic acid > a-resorcylic acid > ferulic acid > vanillic acid
9] Jielct. ¥4 p-coumaric acid®} p-hydroxybenzoic acid®.t}, ¥ ferulic
acid”t vanillic acid¥ v} Lol v We] {HFI v AL benzeneire]d) T
fHot |BF 58 F7] of-Zoltt. el benzenel@] ol methoxy kol
hydroxy #7F g9l+ ferulic acide} vanillic acid:= o] % 7}x] #7F g+
p-coumaric acid®} p-hydroxybenzoic acid®tt ¥ WEFEct. protocatechuic
acidw a-resorcylic acidsvt © Yol WHFE vl o] hydroxy £ w-X
o|t}. ¥ protocatechuic acid®] catechol —#ZE7} Lol 494 2. =,
pyrocatechol 2 #i{baHE geix dr}.

# 1 ol+ <= humus-allophanic soilel, &+ P& Lo+ allophanic soil
o] 1 EL Bttt 2t phenolic acid® ©f Yol st k. o] AR
f6+2) F71dz4de] phenolic acid®] WHE FTAZT Hvv H& sk
MIELBAAM 510 &&ES phenolic acid?) HEF e @ 2A% gick. 2A
< Mt g EFANRHedw o=vkx R EEE OHZEA 971 wiEolrt.
JEv BHELBOAM T 17 ME A>EEl € phenolic acid®] WA R0l
= 3 9t (Shindo and Kuwatsuka,1976).

p-Coumaric acide +Heo2 Mel 47 Zohten = F@EMAsdol 2ot
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wrz] S el # 2t} (Kusano and Ogawa, 1974). 'elA p-coumaric acid®) &
tE2 EHRIAl WA, )3 protocatechuic acidel 72  dihydroxy
phenyl {b&%-2 humic acide] FaEWe] St oM KMn0: ot EE{ERILE Na-
Hgel BTMye S  fYEA3'ct(Matsuda and Schnitzer,1972; " Matsui and Kumada,
1970). Phenolic substances= LHBAM w4012 THERS (RiEAZ 2
T E#FEE 7)o{3tet 2 d2)A] 9lt}(Coulson et al., 1960; Davies, 1971).
0.5N NaOH 150ml1= Z}stod §0-7F Herst A3 ofe{?}x] phenolic acidel
humic acid®] 3 %& 4% gk, Lo dFFHLE A A

ES
phenolic acid®] 3282 =AY o]

S& 7F3Y phenolic acidel ¥
Atk (Kuwatsuka and Shindo, 1973). H3 4L FE 2V A=Y 5% =23

¥ B ®IW 7™ Q 9ol phenolic substancest ©i He] &
Agtet, oleld Ml Y wisl €4 W2 AejolM = phenolic sub-
stances’h “2)74 T el piel HT BAE W2 Aelst vehiA g
=Tk, @rtz] &304 phenolic substances?] SAEEEE pHZEchE A3y
z0 whe} gebyic,

W J}A] #EF phenolic acid®] =59 BjiE= p-coumaric acid®} ferulic
acide ¥, =, ¥, 2zl, 9329 27, %7, ¢ 5o 243 wrof o5ty
2 M Bt Yol fEAESH Ytk (Kusano and Ogawa, 1974). o] E&]¢f vanillic
acid®} p-hydroxybenzoic acid -5o] ojelvtx] HiEe F#EEHAM FE3] d+=
phenolic acid¥® =AtE|¢ith(Wang et al., 1971; Guenzi and McCalla, 1966).
22 L#oA HES o]lS phenolic acid®] &% bdppm(Wang et al., 1971),
20ppm(Guenzi and McCalla, 1966) 2] =&l 55ppn(Shindo and Kuwa-
tsuka, 1977) ¢} gir}l.

Fh® fulvie acid w12] phenolic substances= humic acid® s}z iR+ @2
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old a0l Yot olmo] phenolics® quinone F& WAstel WAL,
Z-= fulvic acid vi2] phenolic substances+= phenolic acid”t EH 3 = ci-gel
aliphatic acidE PslP 2 2 FH o R & (023 s 9.

=3 AU ESY 47iEo] L+ phenolic compoundsol: p-coumaric acid
(4-hydroxycinnamic acid), ferulic acid(4-hydroxy-3-methoxycinnamic acid),
vanillic acid (4-hydroxy-3-methoxybenzoic acid), p-hydroxybenzoic acid (4-
" hydroxybenzoic acid), syringic acid(3,5-dimethoxy-4-hydroxybenzoic acid),
salicylic acid(2-hydroxybenzoic acid), protocatechuic acid(3,4- dihydroxy-
benzoic acid) E¢] 9lr}(Shindo and Kuwatsuka, 1978). Gallie, caffeic,
sinapic acide WZel: FFHJL =FAME A g, 2 olfs
w2 HER oS ol ¥e]7] oot} (Shindo and Kuwatsuka, 1978).

p-Coumaric, vanillic, p-hydroxybenzoic acid= AK#f#sErs 100ppmo] Ao
=504 wue fEo| #ks At (0shio et al., 1971). i} =& Sof
9+ phenolic acids®] 58 240l & QAR+ 2 <ol ¥2 LS IHE
ob3.2 Rx)oj ot} (Shindo and Kuwatsuka, 1978).

1

2] p-hydroxybenzoic, vanillic, syringic, p?coumaric‘, ferulic acid®]
v P4del B pH7t B2 LMelM x8rk.  o]FX o]F phenolic
acids®) W& <ol f7]Eo] We ol WHHZ] wEolrh(Shindo and
Kuwatsuka, 1976).

AUEY] & 9+ phenolic acid?] wE+& vhdshxy, 549, 448,
E¢2 Mo FAglel wHoAM ITY A3 F Y3 phenolic acid’t HE
s 2ict.

22 1Bole H4B8 Zol7t YojFol utelA phenolic acid®] vE = WA
shub, grAdtske] =2 oM e Folzt HejHel uwet —E;ET WA
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tholl M &= phenolic acids®) <ol Mfns)givt. ol A4 phenolic acid”}
Yurx o2 humic substancesZrh A -+ YEoF Uz rte Folrt.

AP EGdE #2123 % o) phenelic acid?l 7ﬂ*§_ 4z 0.08%(F+ 0.02
x)olstgd FFT 0.43%(%F 2 0.12%) o] st = FF#Est gicl.

w2 o EolL} AN E ola 2% p-coumaric acid, ferulic acid, p-
hydroxybenzoic acid, vanillic acid, syringic acid, protocatechuic acid,
salicylic acid S¢] §o 9 grlt. 2ivt gallic acid, caffeic acid,
sinapic acid, 22|32 flavonoid®] #AZEEH QY phloroglucinold} resorcinel
AEHA gted ol FM7F we] Hojzg Zolth., H&Ho 5o dx 4
phenolic acid®] 9% p-coumaric acid > ferulic acid = salicylic acid >
p-hydroxybenzoic acid > vanillic acid > syringic acid > protocatechuic

acide] #eo]git}(Shindo and Ruwatsuka, 1979).
4. BJFHY

L8P phenolic substances®] #F7Ec HEHHE Fel @HE AV D7)
e BEAN VEARAY, | S BEHA ftte] WEeT ZHelrh
wtetd] £ = phenolic substances? fEifel E-2 tH4E +BERE ] wheby
24 gepfich,

WPl oA A FeE B9k 29 ol g phenolic acidse FX
lignine] =l ojA 4T ojuf ®ilo] B2 Eol HATF &0 L
st a2 AFeRrt ¥R eEA #EREel L. = p-hydro-
xybenzoic acide MMOstS p-coumaric acidE Fol Fo]=} vanillic acid®}

ferulic acids A2 w3 ks gx]¥ct, o|E2 4t —FY KE=E



713,
Phenolic acidset kT2 WHIAZ 27 Eitgtd IPESC
humus-allophanic soilof+ ¥4 ¥ 2] phenolic acids”} Wg# ¥ ct.
Phenolic compounds® EhfEolAM ®liid Yol FEdhl A SHEHER 2 F
fe we 21%e) By =, ¥, A3 280 £913l< phenolic acid?]
T vis¥d 2 B3 B A@TFRIR char).
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