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ABSTRACT
Received: February 8, 2017 Analysis of mineral nutrients in plant is required for evaluating diagnosis of plant nutritional status. Pretreatment
Revised: March 2, 2017 procedure for the analysis of plant can be varied depending on elements to be analyzed. Wet-digestion is suitable

for total nitrogen, phosphate and cations, however, digestion solution including nitric acid is not suitable for
nitrogen analysis. Incineration procedure is required to analyze chloride, silicate and total sulfur. After digestion,
total nitrogen is analyzed by Kjeldahl method, and phosphate is detected at 470nm by colorimetric analysis with
ammonium meta vanadate. Cations and micro elements are determined by titration or colorimetry, also, these
elements can be measured by Atomic absorption spectrometer (AAS) or Inductively coupled plasma spectrometer
(ICP).
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Plant sample preparation methods depending on elements to be analyzed.
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Introduction
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A FHER A =S A5 24T (Chapin, 1980).

ALEA| Y4 A4S STl e AEAIE sl Raflohs Alm A4 v7go] Hash, A=A el S
AEAIE 1= Bl F S EAoks ARSI RS ol-8ste] Eofishke SAEH o & R T
SIS oF 500~600°C 717] Sep ke SjskErl rEA) Tase Ak de 2 AR AelE sele o g,
RS b FRE Ao 90l Balr} 7Rs itk Baliiiio] A1 371402 A RS Bk ool
sfjel o] FFof ulet 24 757t QA7 T2t} (Parr et al., 2001; Novozamsky et al., 1983; Thomas et al., 1967). _1
oo 24951307 S $14-0] Sol wfeba] Akl <Al 71 o} Al 4 STk (Fig. 1), 41

5
oA SR 5E0] tiF2 SA=AL, 298 f27t o] n[FeAE A4S g e ntel 2
=
=

3
25 o]-g3lo] Ball517] = St (Nam et al., 1998).
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Fig. 1. Plant sample preparation by type of element.
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Inductively coupled plasma spectrometer (ICP)2 5A] A9t}
FEXNZA =15 A or (NIAST, 2000) of| 4] AR AlZA] st A 242 thaat Zet

AMEH SAE6H'H (Wet digestion)

H;SO-HCIOs 8 40 mesh A= 2 41H AR 0.5 g = ok 2S00 A6 cone. HSO, 1
mL 2}50% HCIO, £ 10 mL = 73t} 35t U] o] oA 715t & A} e
olm, B =310~410°C =7}ttt Haf7} Zubs WZEA#A No. 6 G2 ARE510] 100 mL wlAZaks
Ho AT} 2842 Po] TS 100 mL 2 Zr}, AduA]of WolQls HHod B2 §i0, ekl AR5l of 1}
92 T-N, P, K, Ca, Mg, Na 52| o] ALg3ict.

¢

r
g
£

HNO:-H,SO8# 40 mesh JE2 BAH AZAR 2 o2 Balg AZFZakAT0] 20 mL HNOs-H,S0, (1: 1) &
& 7RI, BN NO,2| 52 717} W ol ] AATs) whe 2 2 hdohl b2 2.0 2 of 1A

O

E'.
7H SIS Alsle] gRe Bolol-S A=t} EafolS 2151 th3-2~3 mL2] conc. HCI-2 211 ¢F 50 mLO 75 Y
2 oh2- o 7HERITE Al 3 21514 No. 6 RS ARgote] ofafstal SF45 Eo] o bl S 250 mL= 2H=rt.

H0,-H;80,8 AXAE 0.5 g& micro-Kjeldahl flaskol] 3+ th& conc. HoSO4 5 mLE 7151ch &
of| 11 AZoll= A0 = 7Hgstal 3} 1120 2 7FA5PHA Ho0, 0.5mL A Y=t Ealjlo] FsA 2 w74
H,0,5 Z7IelA] 713t} Eao2-No.6 AR E AR5t Aol SR+ Y 01 ofajol e 100 mL =2 ZHErt.

i%f
o
i
o=

Of¥

ZIA (Total nitrogen)

Kjeldahl ' NH, 2 1R 527]0] 2% B4E& O 10~20 mL = F=H|s] =t B39 10 mL & F|51 Kjeldahl flask
of| Y11 45% NaOH &1 10~20 mL & g o] W& d7le|ststo] /-5 A2kt 4719 SR7dle] °F 70 mL B
H 575 W& Blank Al22] HE-E-20.0IN-H,S0, 2 24 ¥, BofjolS 573 HE-E20.0IN-H,S0, 2
2733}, gMof| A B o] YRt M-S 07 0 2 9t} (Baethgen and Alley, 1989). 7213 -2 Kjeldahl &
T pF7 7R S Sk, SRA ] 2571 50°C F ZShH F ok

i

N (%) = (T-B) x f x ZAF5IE (0.01) x 14 x 100/A 277 ()
T: ABAA o] 2957 SATEZG 0] ]

B : Blank 2] Z24o]] 4 Q% ZHIEF8H0 m]

f: AEFEN ] BAXA

QIAL (Phosphate)

Vanadate 'H  E35[98 10 mL = 50 mL H|AZ2kA~T 9] #5F 10 mL ammonium meta vanadate -80S Ho] &
2FeE 9 30°C 27190 15 & A HESA|A HHAAIZ] 470 nm oA S FE SATI} (Cavell, 1955). A 2] 7k
golA wofiet AlEA| Alm FAl] Histo] &8l & ofifsto] B Zafjo o] ¢Fo] S]Auar} ot
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P,0s (mg kg')=5782] (mg kg™ x 3]4uli4=x 2.29

Zt= (Calcium)
EDTA X&H Bl SmLE 100 mL AZE22tAT ) 911 F7F520 mLE ¥-2 T2 8M NaOH SmLE 211

5
10% KCN2 1mL A% ¥1 & & th2 2-hydroxy-1-(2-hydroxy-4-sulfo-1-naphthylazo)-3-naphthoic acid 0.5 g

Ca (%) = EDTA (mL) x Normality (0.005) x 20.04 x 100/5 x 1000/1 x 100/A|2FA| (g) x 1.4
20.04 : Ca 193] == T
100/5 : 100 ml A Ealjef Ak 5 2 gA] S5 ml

1.4 : CaO/Ca (56/40)

0145 (Magnesium)

EDTA HFH 755 mLE 100 mL AZFEEA T YAl S5/ 20 mL-E 9>t NH,CI-NH,OH £+5-8
o2 5 mL 7}t 10% Na,OH - HCl = 10% KCN2 ImL & ¥-2 t}2- 1-(hydroxy-2-naphthylazo-6-nitro-2-
2naphthol-4-sulfonate) 0.5 g7 K>S0, 50 g St A A|9F2¢F0.1 g ¥170.005N EDTA 2 F-2o] = ufj7}2] &
Attt 7|14 A A]= Ca + Mg ©]H, Cal] A E Wl =2] 2 AXSH} (Barrows and Simpson, 1962).

Mg (%) = EDTA (mL) x Normality (0.005) x 12.15 x100/5 x 1000/1 x 100/A|Z2A] (g) x 1.66
20.04 : Mg 195 sig == 74
100/5 : 100 ml FAIRY Zofiof A 5 AHA] #1385 ml

1.66 : MgO/Mg (40/24)

& (Iron)
o-phenan throlined E3J|oH 25 mL-& H|AEEtAT o Y2 9 1 mL hydroquinone™} 2 mL o-phenanthroline=-
Y pH 3.52 ZAsl=t] E.Q 39 F0] sodium citrate 8282 715t} 20°C ool A 1AI7FA T RS 510nmo]|

A 4 E =79t (Saywell and Cunningham, 1937).
Fe (mg k') = 242 (mg kg") x 100/A127A] (g) x 3]4ul

a7t (Manganese)
Ammonium persulfatetd E-5[9 20~25 mLZ 150 mL H]7o]] F5}F11 GuollA] ZHEAZ] T WZHA A HeS O,
¢} conc. HNOs, 3N-NH;H,PO,, AgNOsE 2913h §lS P2 § ofgfo] oF 90 mL = =|A| 3431 of 7]
7

(NH, 8,05 1g2 1L oF 242 51t F o] SoA HAAR] - WZPA 7150 100mL Hl A2k 200 A FAA7EA] A
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& 5 & £o] o} 540nmof|lA S3gRich
Mn (mg kg') = Z42] (mg kg'') x 100/A127A] (g) x 3)4ul5=

=S4 (Boron)

Curcumin® 71X AJ= 0.2 g¢& 50 mL polyethylene H4E2]3H]| F5t12 0.5N HCI 10 mLE 21 vp7E 2ot
27 59T XI5 53,000 rppmOllA] 1587 Q4] Balgic) AFSoH | mL-& 2 Alol 36k 4 mL curcumine 54t
oS- 971 55°C Zo| A FRE AFAR 3 1587 A5 25 mL 2] 95% ethanol 2 2 450 No. 2 oA 2 o gt
t}. ol A5 4= -8 4= mLE H21l 11 th3o] Y= -8-E 5 540nmellA STt (Dible et al., 1954).

B (mg kg") = 42| (mg kg") x HCl (mLY/ A2 (g)

HA (Chloride)

Calcium oxide] 7AX AT 1 g2 FWHAOf BotARFEA9] 1/4 HE == calcium oxide2} S5 Yol &
v} ol & wi7hx] & A=t o] Al'E 550°C 7| =M 9027t SJetA ] & Jisto] & 15 mLE @il d¥olut
T ol K H 255 AAR e AbSlo] AZHEel AT No.l oltfA| 2 ofaat), ZH3Ale] Hol)
Al AR = 10 mLE 75l Hds] ofaeiet. oflo] acetic acidE ol &4°] pH7t 6~7 & =] °F &

potassium chromate SH-2-2 371511 0.05N AgNO; S A6l F-2 o] = wj7kx] A st

Cl (%) = 0.05N AgNO; (mL) x 1.77/10
1.77 : 0.05N AgNO; 1 mL F 1.77 mL Cl
10 : A= ofufo =

T+ (Silicate)
ZH  H,S0,-HCIO, F= H,0,-H,S0, 73l 0 2 Bajig uf] of x4t HolQli= AR 17| Crucibleo] B
o} SE Ylo|A M7 22 12X} &tAZ] thg A7 2ol Yol 600°CollA 2417 I B9 Aegict.
S=t (Total sulfur)
NO; 3|3tH Ax A& 1g2 ZLA] #ske] 7.5 mL MgNOs& 211 180°C FooflA ATAIZ] &
500~600°C 7] 2of|4] 2A17F A 815t WZHAFIct alE-2 Fxtol|A] 1:1 HCI -0 2 Legtio
2] -&5A1Z] T No.5B oJ2px| & ofafsto] ZhAR= H2]al, of . 220% BaCl, 2H,0 -89 20~25 mLE B2 % 551t
BA TS5 17J A|5HH BaSO, F 30| Bt B JHES W5t S575= 3~53] No.5C o2 = o}
5o oJ}=] 9]9] WAE-S 500~600°C A7]Z2ol|4] 247t 3]3keH F desiceatorol|A] 1A17F 2F & nﬂ%}jt} SO, 3t
Zol nlgd wii= YA FEoljdo] BaCl< -2 T 0.25% gum-acacias g2 F 2182

470 nmoj|A| H[EI=E =743t (Blanchar et al., 1965).
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S (g) = MH= T (g) x 0.1374
0.1374 : S QA= / BaSO, BA2F

HXEEE T REZSER=0t 222 S™Y  Eolo Q=S F51o] Atomic absorption spectrometer
(AAS) E=Inductively coupled plasma spectrometer (ICP)E ©]-85}] =43t} (Huang and Schulte, 1985). ¥4~
H gefo] =2 73-%ofli= 3|4 sto] EE-8 o] HeFiof ek &= Q%= itk

(94 : Ca, Mg, K, Na, Fe, Mn 5)

Conclusion
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