171U E o] 83 FoloA 9 formaldehyde 8 FEA]

1.4 &

fevkebe Ay 2-309 Fok Aei% Ao Qs AAFE L F27} FSE
225 dgom, ojo] BE 8AeY BAE AFHN 25 o2tk t&o] AR
Zo B tiEel 2EYA 2 879 e d@ BASS AR Eob An gonz
ol ¥A4E nHst] o@de HEFEE 4, 9Fs] FAST Yom oYd 7
AL gol 242 YAHTL, HEEE WIAE F28E AL BolT Yot

g oA 3 EBLUISE R A4 slazd BT wgsel 2o
o ez 4 AsEs, TEUAe Zoad, 9, 1%, RAA AZ, BAFE AZ,
HE, o, £84 WIS, AY 5 P Eepl AHEHD Yok = WY 23
WA fHA WAL UorE BAA AAY FS4l VAL AT A5HA g
o},

oo dE AFEA AR FHG U AR B2 AHY PH Y B o] g
284 AZWE O A7 AYAD Yon, 9 AsEA b7, A3, g
So A8 AR FH BIA, A5, BFE 59 4BEE A=

2 JFoME= TELHF =9 2,4—Dinitrophenylhydrazine (2,4—-DNPH) & X3

glsle] Fola Fo] XELHS=E A9 HE7) (Absorbance Detector) 8t 33 AZE
7] (Fluorescence Detector) & ©} 43 25 A2 rtE )P o g B3}
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2. A5 9 ¥

2.1 As

2.1.1 IAA=E

Ul AALl A A, AlEEtT Qe AJEE B Wol ARE-EgiT

2.1.2 A¢F

2 AFoA AFg§E AJeF2 formaldehyde—DNPH % formaldehyde —2,4-~DNPH
£ Supelco A} 100gg/ml Y Neat Standardelth. 2831 §EA5 wF2 Ajekel 24—
Dinitrophenylhydrazine (DNPH) 2 Fulka Abe] A|&F& AHg-3tich

o] 5/ AxXE $3 Acetonitrile2 J.T Baker A9l HPLC $3% AM&33ith

1 wto] % $wE Ethanol, Acetic acidt J.T Baker A}9] HPLC 53% AME3t
%29, n—heptane, n—hexane, Acetylacetone, Hydro chloric acid¥ analysis
grade® HES AA 33 §lo] ALt

2.1.3 Stock solution

Stock solution® 2,4—Dinitrophenylhydrazine (DNPH) 2.5g& 6N €4l 1,000mZ
S Al Rt '

2.1.4 Mobile phase

Water= 7T AXVIE FHFE 32 FHRTFE A
degassingd}o] A3} 1 Acetonitrile HPLC SH€ %2&3 M FH7|2 degassingd}

o Agat3it.

I 253 AH7E

ﬂd
oo
o
$3%

2.2 7171
B A7 AFg¥® HPLCE WatersAkel 2695 (Module)olgl3l, AF&3 Absorbance
Detector= WatersAt2) 2487 181 Fluorescence Detectors FALS 24758 &3

3l 2 Millennium program-& ©]&3to] dlo]g AHa S ).
2.3 A%

2,4—Dinitrophenylhydrazine (DNPH) & o] &8&}o] o] &9 formaldehyde® £
dto] & AAFZeE T3] (HPLC) & 7tAAZvtE 2y A B4 7] (GC/MS) £4
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o® EZUEY =S FYHT
2.3.1 ¥4 x4
24 z7e B 19 29 ok
Table 1. Absorbance Detector® Ah&3te] £A 5 735
Apparatus HPLC / Absorbance Detector
Column Waters C18
Mobile phase A : Acetonitrile B : Water
UV detector
360nm
wavelength
Flow rate 1mé/min
Injection volume 25ub
Oven temperature 25C
i Time (min) | mobile phase A(%) |mobile phase B(%)
Isocratic
60 40
Table 2. Fluorescence Detectorg Alg-3to] ¥43 3¢
Apparatus HPLC / Fluorescence Detector
Column Waters C18
Mobile phase A : Acetonitrile B : Water
Flurcescence detector wavelength
ex 360nm
em 440nm
Flow rate 1mé/min
Injection volume 208
Oven temperature 25T
’ . Time (min) { mobile phase A(%) | mobile phase B(%)
Isocratic 40 50
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2.3.2 ¥4 A

EFEY 5.0me] DNPH €9 6.0ME 7H3te] 35T elA 603t %
FE &7 n—hexane 20.0mE 7}5to] BT F FAsty 4F& 4

acetonitrile 5.0mE &3t} B43c}.

(7) standard

| |

35T, 60min ¥+&

T 294 5m DNPH &9 5m

J%

|<——— N-hexane 20m

r-ln:

) Sample

20% ethanol,
4% acetic acid,
n-heptane,
water 5mf

DNPH &9 5ml

35T, 60min W%

=
>

F o J<——— N-hexane 20mt

Hx:

I*&%— AgHD, EE

]

ﬁcetonitrile 5 & |

—

HPLC ¥4
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3.1 DNPH-formaldehyde?] E& Mg ¥4

EZ A29 EAL 9% HPLC condition® & columne C18(XTerra™ RP18
3.9x150m x5 mmWaters)S  AF£3l9 1, mobile phase?] acetonitrile
Water (60:40)2 1m¢/ming] §%02 EFUch A9 £4 ez A% A 10
B o]yo] DNPH- formaldehyde’} AZEgon, Hapde 238 1 ¢ 29 2ot

Calibration Plot

#xi c“fr

x16™ e

e ‘ /
2154 /

]
x15] et

Ama
\

Y

\

LI T NN S R S LI T e S e e B O O B I S I Iy St R I S R R B R S I M R N

E¥ed 120 203 263 220 230 5.3 750 &30 B30 iexes
Fmaust
_ Name: DNPHJomaldehyde;  Processing Method: DNPH_jormaldetyds_0413_pm; F2 Type: Linear (1st Order),  Cal Curve
id: 1948, A 3399524e+005. B: 4.956850e+005 C: 000000024008, D: 3.000000e+000; R*2: 0936510

Fig. 1. Absorbance Detector® %7 $t DNPH—formaldehyde$] Calibration Curve.

Calibration Plot

250000 ,,.-é‘:
o

Lt TN A N o S O B B R R B B I R B AR L R I R R T U R I
283 1.0 283 338 400 590 .99 7.0 259 %63 w080
Aspunt
_ Name: DNPH-omaldehyde;  Processing Method: DNPH_fomaldehyde 0414 _pm: Fit Type: Linear (1st Order), Cal Curve
16 2044 A 3590063e+003; B 213223764003, C: 0000000e+000; D: 0.0000002+000; R~2: 948852

Fig. 2. Fluorescence Detector® &% 3% DNPH-formaldehyde®] Calibration Curve.



3.2 ANlg ¥4 A7

2 dAFE F8 HPLCY Absorbance Detector$} Fluorescence DetectorE o] &3}
o] DNPH-formaldehyde #4{°] 7}satgich. £& o]} 22 4] 24 A5 A
Al #gol AU, NEY HAAMEE &9z £EsE REU ALdnE £
wloz HAEe F #4353t Absorbance Detectorol] Hot water (EN 647)&
£F Sz AFS3 A= 262184 25.251ppm, Fluorescence Detectord A=
A%t 2 &% Sz AP E W= 2.579% ) 10.079ppmel HEHUATE

5 180
2 ]
8.5
[ (] @&
V] [ 0
) & <
o &) B~
R i1y T V -3 (]
R M i [ S T B S B S S I T R B B I Rt
180 400 §.0D 830 7.4 800 ¢.50 9.00

Fig. 3. Hot water extract®l © & Absorbance Detectorg A}-&3to] £&3F A3}

PH-fomaldehyde - 2578

Fluaresosnoe

8507

L T T e B I e R B B B S e S oy B
386 288 38 £ 4] §.43 800 7ok 283 255 .50
tlinutas

Fig. 4. Hot water extract] 2. % Fluorescence DetectorE Al&sld &3 A3},
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4. 4 &

B dApoaE FolAll F9 formaldehyde HES $3 B4y dFE EIOE
HPLC® Absorbance Detector$} Fluorescence DetectorZ® ©]£3le] Ad ZAAE
E3% A3 Absorbance Detectorg ©|43t%& ¢, Isocratic® 37 360melA 10+
oyl DNPH-formaldehydeZ’t A&H= A9 212 42 F AN F 77HA9
£ 802 X AL AX ZHE vl £ FF Hot water® §Z3S o 7}
B2 % 4L Aot a8y 407 B AES vla EAL M E AF

A

| A} 3= Acetylacetone(AA)H 225 Ado] Besteigtn Algdch

T']i'._
°]

0l

oA
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