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Relationship between elemental humus components and
UV - VIS absorbance of Kuroyu (blackish spring water)
in the Yokohama and Kawasaki area, Kanagawa, Japan
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Abstract

We measured the UV - VIS absorbance, ranged between 200 and 800 nm wavelength, of
humic acid (HA) and fulvic acid (FA) solutions extracted from the ten Kuroyu springs in the
Yokohama and Kawasaki area in Kanagawa prefecture. The higher absorbance appeared at
the 200nm wavelength in all HA and FA solutions. The longer the wavelength, the lower
the absorbance measurements, with no remarkable peaks. For the FA solution with the
higher FA carbon concentration, the convexity was observed around 230 nm wavelength.
This reason might be due to the existence of organic compound with the conjugated double
bond. In addition, the relationships between each HA and FA elemental concentrations
(carbon, nitrogen and phosphorus concentrations) or elemental ratios (C/N mol and C/P mol
ratios) and the several terms about UV - VIS absorbance were determined by the spearman’s
rank correlation analysis. The HA carbon and nitrogen concentrations and HA C/P mol
ratio had the significant positive correlation with the wavelength at 0.1 and 0.25 of relative
absorbance to the max absorbance and the net absorbances at 200, 300 and 400 nm. In
specially, a strong correlation revealed between HA carbon concentration and net absorbance
at 300nm The FA nitrogen concentrations had a significant positive correlation with the net
absorbances at 300 and 400 nm wavelength, and the FA C/N mol ratio had a significant neg-
ative correlation with the net absorbance at 300 and 400 nm wavelength. These results
suggested that WHA carbon was involved in the absorbance in HA solution and the absor-
bance was affected by the content of aromatic carbon which related with the progress of
humification. FA carbon was not involved in the absorbance and FA carbon components were
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dominated by the carbon of organic components with the weak effect on the absorbance. 2
HA and FA nitrogen was involved in the absorbance in HA and FA solutions, respectively,
and both absorbance were affected by the contents of aromatic nitrogen. @HA C/P mol
ratio rather than HA C/N mol ratio could be recognized as index of humification, @FA C/N
mol ratio had a negative correlation with the net absorbance owing to the increase in
aromatic nitrogen accompanied by decomposition of organic carbon compounds in darkening
of humus but FA C/P mol ratio was not involved in the absorbance.

Key words : Humic acid, fulvic acid, UV - VIS absorbance, CNP concentration, CNP mol ratio
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AL IEAR UL - IS B 2 Bi% 10 RSB L7 I VB & 7 VRBRIBEHR D
200—800nm DEEH} - WHIDLEZWE L7, & TORBDO 7 I VB X 7 )V KRBBER T,
200nm DOWOLEEDSIR K E 2D, BB I ONTHEL, HELY— 7 3D ON L h o
720 TIVEREBER SRR D EHWELR O A, OB RO 230 nm £ MR O BEAE AR S
N7z, TOERE LT, HEZEHEODLLWEBILEYOHEEESHEE SN, E5I273I
BB LT IVARBROICHERE (R, @ZHEBIOY ViEE) BLOHEL (CO/NEVIEB X
"C/PENVH) L8M - THBECEOMRZ AT v O AHBEREZTI S LICL DR
Nz, TIVETIR, RE, SFZBEBIVCC/PENLERAKBOEEZ 1 ELZEEZDIK
FEHEEAS 025 B L OF0.1 IR T L2 E, %5 200, 300 3 X 08 400nm D IEROWSIEE, Zh b
LETORICIEOHBEAFRD Sz, FRCT7 I VR FRE & PR 300nm (281 5 IERO T
JEIZBRWHHBIATERD 7z, 7IVAREETIE, SR & IR 300 B X 08400 nm O IEEO L
EDORNZIEOMBI D b, C/N BV EJEE 300 B X 08 400nm D IEROWIEE D B HA
OMIBEDED LNz, INODMEEIPSKROZ ERMEE SN, D7 I VIBERKOWILEE I
LC7 3 VBRENHYS L, BHILOETFICHEST 25 FIKRARMOGHERIEEINS.
T NVARBEBROWCE I LT 7 IVARBRFIIESES L e L, 7 VREERFZRIEWIEE IR L
THEDPTHGOEBRYE S HEOREZEOEGTIRKE V. @7 3 VEREEB L 7 VARBRIER O
WEICHLTT7 I VBREHZEB L7 VABREZDNFNZENEE L, W, HFHERREEZGAR
B Eng, @73I VO C/PENMLIZC/N BV LY HIEHAL - BfboIgis 22 5.
@7 VARBEREOWOCEE I LT C/PENIZE ST, HEEMOSMTRENRT 512
Mo THBBEREHENERH L2 L TC/N BNV E EEOUSLE L ORICAOHBEAED 5
nrz-.

F—U—F:73IVE 7IVAKEE UV - VISUOLE, CNPEE, CNPEILVI

1. U ®IC

R IEEER T OB L VEEORBRE) 2 ECL0NDH L. SO T 2EEGHET
5L THROPLRODE Y OB L REMERTHIIEEZ CEOLNTEY, LWHERL T A RICK
BHEINPoLBBIIHT AN AL HEEIN TS (KI, 2011). E5612, AEESTH
5 IEREEC & B Bt SHBEO R0 2 AT DR EFIICOA LTEB Y, BEEdE—
VARG EEN TS (L, 1994 A4, 2011). IR ICE £ 2 R E R 3K EED 7
IVEBBIUTINVERTHY, BICEZ2WEHICE VMRS Z XL Tw5. BREEICL - Tt
N DANTE B R L 2SR AT IEAREHICIE [IAE ] &) BIROIHH T7 I VIR %50
WA ST\ a (BREEE HIRBURR, 2014). dbiiEd 2 i B0 S Tk 1997 420 & figdt o 534t
B X o TBHE DK 2470 TH Y, JLENO 7 I VRIZELIREOSMEZW LML TE L
(HFW S, 2005).

Kumada (1955) 137 I YROBEEEZ I SMITT 5720, e TEP SN L27 I VIR
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BROEI (UV) BLOWH (VIS) BOLEOWE % IT - 72, BERALILIE Y E OB €0 A
PREL LD ZEEZERLTBY, FEOWED VIS BILED ST S 7z Alog K X KF i
RESNZERALE (BOE) EILOETE S CIEMYWEORFEZHEET 218 E LTHY
5NTw5 (Kumada, 1987). Z® KFfili (Aw/C, A @ FHHD 600nm (2B WL, C : &
B OB R FREE) &, AR (A R NS 72 0 OB D EV) LA EAHEAT L TW
5 EENBDS, WOLEIZES L WIEBHY R ORI WIS O3 Ra5ED &, WotE D L)s5E
ERCELEMRFREMNMEL 256720, WA Lo KF IS 20, BOEOKE X LRt
JEDSBEE L 2Bl b B 5 (W3, 2019). ToHE, WOREIZBIMRT 2= 22 MGE T 5 2 &
&) AL 2 a5 2 LESH B LEZ HNAL. UV - VISHOLEIZIINA T, 73 VR 7
WARBO RN A R 7 P VRHIGA RS FVOREIZ X - TERBIEOM I 2 S g% 2 B & A
T BRADPATOINTEY (A - 2B, 1965 ERE S, 1997), BHIME OGN R mEL, #
DAL % RS 5 7201 T 5.

AR Tl T 2RO EICE ATV S S OMRo 5 (il - /~E, 1990 ; i
Ho, 2011, G LI THLER TS, BGICETNE 7 I VROBIMHKZ: &, {L50
PE % BN 7S H A5 (L - K&, 2019 ; Matsumoto, ef al., 2020), SLFMN#E &
HIHEHWE L OBBRZW OS2I L2813 A S AR ) TR RN 725w, A IR
OREEB X ORI m 3 2 RH 2L, BHICEINL7 I VBB L7 VERRO KK,
BRBLIO) VOEHLERN, BGOFNREEO—MEHS ML (FHS, 2020). 4,
SHRHURHZMEL LTUV - VISUOEEZMEL, 73 YERETVFRORE, BHRB LV
) rEmEZNLOEHHE OBRERA, EAEYE KT 5 EEITEINRSK O ICFN % R
WEDIH DS TR LML L2 HIE L.

2. MEETE

2.1 HEHRI S K CYELFRIR S O

2017 4F 8 HZH Zs NN S o i 7 iR
B X ONIGT 3, 410 RSB VT,
ETNENOIREKEZFH L TV 5 ARFHiHT
P 2 RIL 72, SURHRIGH % Fig. 1 1R
L7z, B, HRIGLSESIZEETS (2020) 139°00° °

DIMELFE L THB.

AP HD7 I VREB L7 VKOS
HER LB XM O hE, BB LY 350307
VIREOSHTEILEE S (2020) OB L C
b, 2B, 7NVKREOSEEX Thurman and

Malcolm (1981) @it - 7.

35°15° ( ki
2.2 73IVEBLVTIVEOUV - VISE R
SR EDRTE W\,L

RREKPS L7 I VBB X7 VR
B o UV - VIS W6 BE ik, Wt B e s Fig. 1 Location of spring water sample collection
(Hitachi U-1500) 12& Y, lem -tV ZHWT, X 1 BRAERM
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200—800nm DB T 5nm T L ICRE L7z, B, WEENET 2 uNCRHEKE v TailkiEic
BT VHIERITV, Kk Ez3RE LTRBOMUEZIT->72. & TO7 I VBB I 7VERE
BT, 200nm THOBEAREMEZ R L2720, 200nm OWGE % 1 & L THUGE 2 VE
L7z, T&bb, WSEEIEE L2 (A) ZHEKEOEE (Amax) T#lo 724t (A/Amax)
Th5.

3. MRBLUEBE

3.1 EBOYEREEE

410 R ORI, pH, FEA F VIRELR EOEREIITEE S (2020) ISk @G s Nl F
bbb, BTOMBOKIRIECEMOGHRTHY, pHATS U LOFET VA YEFE TV
AR, ETOWRBEORGA + iZF MU 7 AL, BA 4 V132 D0l RETHAW A + >3
B LTI R E A 4 V2R L Tz, Sta, 81EF M) 7 A B X UHEALY £ F RS
L, WA U240 mval/kg A ETH 2R ICEY L7z, 1 FEALOHFORSIZ200m £ 1
%<, Sta. 8 ABEE 1500m TH - 72.

3.2 JIVEBBIUVIIFEBEARDRR, ERXHSLCUVEE

HEOT7IVBBIPT7VRBORE, S@EBIOY VilgE% Table 11CR LA 410 Hi50
)L Sta. 3 TR 7 I VBRORE, BEBIO) VBESRLENo7. Sta. 8 TIE7 I VBORE
BLOBRBENIR DD 572205, FAHEICBIT2 7 VRBROZENS 3 THRBIEITRD B o7,
Zof, FHEOT I VEBLIO 7 VABROTRREOFEMIE, il (B S, 2020) THELL.

Table 1 Cabon, nitrogen and phosphorus concentrations in humic and fulvic acids in Kuroyu
x1 BEDT7ICEBLUIILREBORSE, EXFHLVY VEE

Station

No. Humic acid Fulvic acid
Cabon ) Nitrogeg Phosphorps Cabon ) Nitroger} Phosphorgs
concentration concentration concentration concentration concentration concentration
(mmoV/L) (mmoV/L) (umoVl/L) (mmoV/L) (mmoV/L) (umoV/L)
1 2.825 0.205 1.67 0.509 0.027 1.05
2 1.534 0.135 0.97 0.467 0.068 0.54
3 4.451 0.264 1.90 0.447 0.022 0.80
4 1.292 0.125 1.05 0.345 0.046 0.90
5 2.488 0.193 1.06 0.350 0.034 0.68
6 0.477 0.051 1.23 0.175 0.023 0.93
7 2.129 0.142 1.74 0.321 0.062 1.22
8 0.037 0.010 1.26 1.141 0.182 1.43
9 0.282 0.011 1.00 0.229 0.011 0.72
10 0.795 0.050 1.35 0.291 0.048 0.87

The data in the table were presented by Takano et al. (2020)
KHOTFT— 7 IEEES (2020) 1LYV RREINZHDOTH S
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3.3 73IVEBLIUTIVKAEBRD UV - VIS LIRS EHE

BEO7 I VBB L7 IVRBER O UV - VIS WG ZN 2N Fig. 2 B8 XU 3I1T/RL
72, E5IZMFOWE 200, 300 B X 0 400nm (2 BF BIGEE Table 2 1I2R L7z, & TOWSLE
I E DR CHE LY =7 2w e W) B E OB (iR, 2011) LFMAEZFERTH -
72. 72721, Sta. 8 ® 7 VAMOWSEIE MF TIX, 230 nm O EMN T TIUIRO R EFIRA DD S

nr.

73 VI, A5 T200nm 2 5 400 nm AU F CIREBIBUWIZIEEE L, Sta. 8 % B\ T400nm
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Fig. 2 Relative absorbance curves of humic acid solutions for Kuroyu
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Fig. 3 Relative absorbance curves of fulvic acid solutions for Kuroyu
3 RBBEDTIVRERERD LRI E iR

25 S HIEAITHE Lz A (2010) 1%, HR 7 I Y BROWSEEIZB W T, 410nm 152 [/§
el BEALRHEI R =2 HBNL DD, 7o FaEHKICIZDOEHMELTWD. 7=
TR T T 27 P YHROBETLH Y, ARICBNTH RGOBMPEORIEE L TH
WM7S5 27 N DBEHLTWSE I EDIRBRENTWS (B 5, 2020). EGE S S EMIC -
THRRIBICSREEL 72013, Sta. 3, 5B LT T, 465—480nm THWSLEE0.1 % Tl - 72, il EEkIC
MIEL7ZDI1ESta. 8 BL U9 T, ZNFN 2258 L0 300nm TLEWIEE 01 % Tl - 72, J%E 200,
300 B X 17400 nm TIEROWSEED R b Eh > 72DiE Sta. 3T, IRWTSta. 1 BI IS E - 72,
P 200nm Tl A > 72D 1F Sta. 6 T, P& 300 B X U 400nm Tl Sta. 8 A3 KA - 72,
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Table 2 Net absorbance of humic and fulvic acid solutions at
wavelengths of 200, 300 and 400 nm in Kuroyu

x 2 EFNDKE 200, 300 5LV400nm ICHITET7ICBELY
7 VKBS R D IER ORI E

Station

N Humic acid Fulvic acid
0.

200nm 300nm 400nm 200nm 300nm 400 nm

1 6.100 1.478  0.892 1.837 0.078 0.014
2 2.697 0.832  0.491 1.700 0.068 0.013
3 6.460 2.370 1.615 1.317 0.038 0.006
4 3.620 0.787  0.475 1.254 0.134 0.023
5 4.390 1471 0.926 1.539 0.064 0.012
6 0.796 0.129  0.078 1.313 0.037 0.005
7 3.550 1.175  0.721 1.394 0.089 0.019
8 0.834 0.013  0.004 4.320 0.212 0.047
9 0.914 0.090 0.060 1.913 0.017 0.000
10 2.169 0.619  0.395 1.597 0.089 0.024

7IOVRERE, £ T 200nm 2 5 Bl RN VOB A Z IS IE L, 285—440nm T 001 %
Thlo 7z, WBECEDRREICSHE L7201, HICSta 4 BLO7 T, £ 3058 L0 265nm
THUSEE 01 2 T o7z, SBICHEL72DiE Sta. 3B LT TR 230nm THISEE 0L 2T
M\l - 7z, P 200, 300 B & F400nm TIEROWOLEN Ik b E22 > 72D 1d Sta. § ThH -7z, HE
200nm Tl Sta. 8 IZKWT Sta. 1 BL Y, PE 300nm TIEKWT4, 7B LT10, ¥ 400nm
TIERNVWTABIP10 2T o7z, mHIED o 72013 P K 200nm T Sta. 4, #E 300 B £ V400
nm T Sta. 9 TH - 7=.

JEREICIE, 270nm a0 R TR [Fik] OUOLEMHREZ RS OND Y, FHEFR
REBRMTHDH) V= VEIERT S SN Tws (ME, 1969 ; Cunha, 2009). 7 WV REEDILE
MR Ti, Sta. 8 T270nm & Y RIEEAF IR E 2 2 WOLEE IR AR S 7228, Mo dh o
JEREMVE CTIlEZ D X 9 BREFEAHAEICRD SN h o 72, 230nm HEOWOEE O ¥ — 7 13 2 b
A F VRMMBA F v R EOEEYWHRTH L E VI HELH DY UMA, 1969), AWFEIZBWT
7 I VBB LT VKRBT O NS OREIMERNC E 2R L TB Y, ARWHREE R
LA, ALHEESICHEEL, 7I VERL D 7OVREME LT AEMICBWT, Sta. § LWk
TR E 2 2BOLHMZ R THIARD S5 TBY (B S, 2019), TOHNKER2WEIIFESN
TWW2S, WFEO 7 IVRBROREE SNl H WD E 2 N b, RHIKRB L USRI RAL
KFEE, BEZEEGOBIL 53 ERERMSERBIGEESRE L, X ¥yRILEWT
BARYE VRO 225 5 DT 200—590 nm OHFATEILT S (R, 1980). Sta. 8 D7)
AR OPWE 230 nm F 35 ORI O I U CARMIE TIIRFE TE Bh o /2ds, REZERKE
RRYE VBROKEND L AW AAET 5 2 LAMEE S .

3.4 73ICEBBLIUVINFABOTREESLUTERIEE UV - VIS IR EDREE
HEO7IVHBBIO 7 VAREBORE, BFE, U ViEEEL, UV - VIS KBS 0.1 B X 07025
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BT LEEORES, #E 200, 300 3 & 0F400nm @ 3 WEEIZBIT 5 EROWSEED ZRZEho 2
Y7~ v ONEMAHBREZ Ko, NEMVAHBIME 217 > 72458 % Table 31Z7R L7z, Z ONEMAHEIFR
BIZ2EREBSAPRECTELRVEEAIC2 O0ERHMOMBEORE L2 WLEICH NS (F}
%, 1983). A, F—F T3 E L L, 2ERIERSAIIHATIEZ Y. 73 VIRORES
LOERREIE, UV - VISTOLEICET 22 TOEHBOBICHBE» RO b, JRIREL LU
FHULPE & 5 300 B £ 0V 400nm (2B B IEEOULIEE & oIV RO S, 2ok
1, 73 VEREFIRED E VT SO AT UV A S VISEIZ 20 TRIBISHET 5 2 L 2 3%

Table 3 Spearman’s rank correlation coefficients between elemental
concentrations (carbon, nitrogen and phosphorus) and wavelengths
at 0.25 and 0.1 as relative absorbance (which is the measured
absorbance (A) divided by the max absorbance (Amax) : A/Amax)
as well as net absorbance at wavelengths of 200, 300 and 400 nm
for humic acid (HA) and fulvic acid (FA) of Kuroyu

K3 J7IVEBBIUVINFBOTREE (R, ERHLVUL) LHkE
E BAIEUAEREE (A) Z2RABREE (Amax) TE|-7/-{& : A/Amax)
7 0.25 5LV 0.1 ICH T BEELE S VITKEE 200, 300 LTV 400nm
HITBENRDORNLE EDEOXET < > OIECERERE

HA HA HA

UV-VIS absorbance of HA carbon nitropen phosphorus
Wave length at 0.25 in
relative absorbance 0.855**  0.818**  0.382

Wave length at 0.1 in 0.794**  (733* 0.430

relative absorbance

Net absorbance at 200 nm 0.927**  (0801** (.394

Net absorbance at 300 nm 1.000**  0.988**  (0.467

Net absorbance at £00 nm 0988** 0976 0418
UV-VIS absorbance of FA cafl‘?on nitf(f;en phosgﬁorus
Wavelengeh 10026 oot omm oo

Wave length at 0.1 in -0.140 0.391 0.333

relative absorbance

Net absorbance at 200 nm 0.430 0.224 0.042
Net absorbance at 300 nm 0.464 0.803**  0.579
Net absorbance at 400 nm

0.430 0.806**  0.627

Significant levels, ™ ; p<0.01, *; p<0.05
HEARHE, = p<001, *: p<0.05
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W b, X512, 73 VEBEFERE L IE 300nm (2B B IEEOWLE & OMBRED 1 TH S
TS, ZOWRROWNENT7 I VIBRFEGRERDOEL TVDL I EDRBEIN. 7 I VD
JEREAL - BEEEALASEIT 2 LEIC) 7= >, BEREB I OCSHEIEAD L, FHEEREDO S AT
DR EINDL EWS (AR, 1995). T2, 73 VEBOFHREREZ R L BAE L ORI O
LN, TNLHBEE TR 2 MAFERBENEETHL 2 P HEshTwd (J#E, 2019).
BHGOWNED, MARERN O HERR/AAEYOSHRIEEINLEZONL. Thbb, 7
I VIBRRFRBESH T NI EIERARDOEARD NI EAEZ LN,

TVARBORFZB LY VIREIWOCEICET 22 TOEB ORICHBIZED SNk 72h
(p>0.05), ZEFEPEEIZIEFE 300 B X 07400 nm (2B T BWIEEEDRIAHB A Sz (p<0.01).
ZOZTENSL, TIVRBBRFREITOCEISEET S L3 %<, 7IVRBOBBA DI ZTOLE
WA R VWb o, BIZIZRIERY ZF=VvHKkD 7 =/ =V (058, 2019) OEFROEE
BREVT EATRIE SNz SHICEREGERSFHVIT EPE 300 nm fFE72 5 BEEICB Tk
JEDSENNEMIDSHH & 527 5 72,

TIVBIZEATAEEICHLT, FHEEREEELBOEOMICIEOHBEAY, X7F FERRE
ERAEOMIIZADOHBETEOLNE Z EHE SN TWw5 (Abe and Watanabe, 2004). 37
bhH, BHWETORENOEFRICLY, WA EBROPOCEITEVWIELZ I LEZ LN
B, REDFEBIC, BHEO7 I VBBI U7 VRBEHETOEERENS T NE S ERRESE
wOEL, TORDPPOLEIEET 2 Bk RIE S e,

BEOT7IVBBIO7VEREO C/NEVEBIUC/PEIVLE, WREICHTA2KHE D
Y7 < v ONEWAHEARE % Table 4 1IZ/R L7z, 73 U BIE C/N BV EWIEEICET 54 CHH
HICHBIZZAD b o 23, C/PENVRIZETOHHOMICHED D Sz EHWE D
C/NEBNWIIGEFE WD C/NEVILEDHLBERLTCVWLEEZLNTVSY, —HT
&, AR e & AR O GRS E ARBRAL ST T 2 IO NERITP O RENEFZ LY LS
CHEENTC/N BN L 2 2 BIA D SN TS UK - T, 1996). $#£-7T, C/NE
WILDWA &7 I VIBOBEAEAL - B bASFHEEICHEA, C/N BV E IEROWSEEORICA O
BPROOLNDIET TH B2, RIFEICBCTHEORICHEL»RED b eh o7z Sta. 8 BLU
9OBITIE, 2HMmED T I VBRFED X OERIREIMRN Z L TEERICH ) IO THOLE
WEBITWEL, EROPESEEIMMEEZ /R L7722, MED C/NELVIEKRE L E R > Twi.
7 I VB C/NENVHEWNEOMHBIE 7 I YBREB I V7 I YREFIRE L WO OB
mLTE <, BEBO7 I VB C/N ENIIEHAL - IEELOETZRTIHEL LTiEsEbLL
TWZ EAURIBE NS, Abe and Watanabe (2004) 1%, 7 I VBOLEFETOHBFRREFZDOH
HLT7IVBHOEEROEGOMIITAOHBESRO NI Lhs, FHEERERI T I VB
HUGRINIIRE SN TV A EIRIBLT WA, TOZ i3, 7 3 VREFHEEN ST FIRR
BEERDVEL DD, C/NENVEIEL %2513 EIEHWE OREEALICE D S R wEERS b % <
HRAHEZEEEWRLTEBY, CO/NENVREWREORICHBEPRD N Enw—HERELEEZLN
5. —iE 7O C/PENLVIIZ 186 & HAED 5N TH Y (Cleveland and Liptzin, 2007), AWF7E
B ARGOT7 I VEEO C/PENVIIE Sta. S Z#RITIEZOME D b Edr o7z, TIEhOAHERE
) L, AL B X ORISR E NS S LI L ) R ) ISR s, A A
Mahsd - BE, 1987). 73 YEEOGRIC X > TREOHEEAE Z 2K T T, MEHEILE
LB YORBENHEETH 72720, C/PENVIIMMLIZEEZ DN toT, BiGo 7
IVBOC/PENVIET I VBEME T A2EBRYOSMOETEKE L RITBMETHY, Al
WE DOERAL - EEALIC L ClE L2 8ETHh B L E 2 57z, Sta 8 DM ERKIL 7 I VR
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Table 4 Spearman’s rank correlation coefficients between
elemental ratios (C/N and C/P) and wavelengths at
0.25 and 0.1 relative absorbance as well as net
absorbance at wavelength of 200, 300 and 400 nm
for humic acid (HA) and fulvic acid (FA) of Kuroyu

K4 T7IVBBLIUTILRBOTSRE (C/N LEE KT C/P L)
EHEHEEHL» 02 BELV01ICHITIRRERESVICEER
200, 300 LV 400 nm (CH (T B IERDEEE EDED X
E7 v > OIRAAEBEFRE

UV-VIS absorbance of HA HAC/N HAC/P

Wave length at 0.25 in

relative absorbance 0.406 0.830**

Wave length at 0.1 in

relative absorbance 0.467 0.782*

Net absorbance at 200 nm 0.370 0.891 **

Net absorbance at 300 nm 0.345 0.927 **

Net absorbance at 400 nm 0.333 0.952 **

UV-VIS absorbance of FA FAC/N FAC/P

Wave length at 0.25 in

relative absorbance "0.539 0.115

Wave length at 0.1 in
relative absorbance

Net absorbance at 200 nm 0.055 0.370

Net absorbance at 300 nm -0.724* 0.252

Net absorbance at400 nm 0.758*  0.248

Significant levels, **; p<0.01, *; »<0.05
A EAKEE, ™ p<001, *: p<0.05

LD TNVRENERTHY, 73IVEBEOEEPETL TRV EEZ LN, ) Y ORMEITEZ 5
TWiaWED C/PEVHMEVEHEESNS.

7 IVAREETIX C/N IV & 300 B X OF400nm OWRSLEOMIZEOMEA D S, 7 VKR
DBEFEARDWICREIIR U THE L2 RITT 2 EAVRB SN, 7V RBROEROEEEIZ 7 I >~
WOZIHE LT, ZERICHES TIRWETH Y, 7IVRBOERL - Btz 7 I v HBXD D
FETL TV, o T, BBFEOTNVRBETIE, BHWEORLILIZHE Bb o Tw B HiE 5 &k
RIRFEDBEN B EZ G Z 5T HICER L TR WIEETRLWEEZBNS. L LAY
U B E OB EALICBE D 2 5 EBRREFRIE, 7 I VBIZEOREICIRIZR WA, 7R
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3 71% (2021) PR NRAE - )15t 2395 5 2 HRG O IR TR 3 & 2854 - IR DB £R

ERMOGRE LD IRAICER SN TIOCEORMNCHES Lz &g sh, C/N VST
EOMIZEAOHBENED SN EEZONS. C/PEIVEWSEEDRIZIZAETOEE THEE
OONLEholz. —HBIIHEZ VERED C/PENIEOEIZHEETZ7I VBOZREIY B 45D 1
FBREOMWETH Y (Nissenbaum, 1979), ARWFZEdD FMRICRGICEET NS 7IVREO C/P EVIT
27 I VO C/PENVERKL TERWETH -7z (B S, 2020). SO L9507 VRBICE
FND ) VIR ETROGEEY O 5 RIEA T BRI NI EET L Tl v LATRIE S
nr-.

AR TIZ, BEHPSHRE L7 I VBB IO 7 VRBIBHEO UV - VISUSGE ZHE L, %123
KLMBEHIE TN RE, EFRBI) Y EROBBERR, REOREHYEOFREIZOWT
BT o7 LaLAads, UV-VISHLED S5 5N AL BHIZR SN TEB Y (5%,
1994), 4t%, BBICEATH7IVBBI T 7 VERBIZOWT, X 0320300 oL
D LN, BGORFEHOD LM O 20087 284 RERC, REHIIZERED
SR E OFEEA S HIHIHE NS Z L RSN,

¥ & O

ARIFFE T, B - JIIFHIX O 10 AICHE BT 2B G2 OB L7227 3 VIRB XUV 7 )V RgHE
WD 200—800nm D RITBIF LUV - VISHSEEANE L, Wb L&A T2 0RREL XU
FHEOMBEWLPICTHLIEZHME L. ZORE, 7IVHBE 7 VKRBT UV - VIS I
KT LR EIZONT, —HIHBELTLH00, B oo o, $4b
L7 I VBTIIREL L ORRIRE, BXUC/P UIEEENNDOWIEE ORI RLWIEE DK X
SICHEL, ZVABTREERREBICC/NEPISEEDORE SITHG LTW/EZ E2VRES
Nz, 20X %73 VERETVERBOENIIL, MEHEOHEHERBREL L UOHEREHZOE
i) v OEBLOMETHANRE Db > TV LifEE S L.

3

Bt s & OV s o> B O RREHRIU T, KT A RSSO KRR, NI H
FROZTHICHEHAL I3, 72, BHOMERNICH 20, RO EORMEZ & TITH I IH
W7l BIARE AL & ) L £ 7
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