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a2t £ dFelA N 2ol vy g welsld T $7 F vy YRHYES 24, 9o)sla
o & A7 e g Aabs ohg3 gk vl o A S-S v FA, vloFAbA Bu) o)
4] crown ether& v} 2 8lod p-BPB(p-bromophenacyl bromide) 2} 1A -of A Abxo] ulg o
2 HEASHT A4 24dF S 22rte o oA RelAAct a2 s sl
Hololl whet df = 10~50nge] i, EDTA &7}l )% ¢4 8 ubg-e 4o Wak ohju) o}
€ FHYAE M 4212 5 Kk Yeast extract £ §-5o wab A wAL 248} uko 5
TEE 7h7h 95, 421285, 24 24% Ak ¥ FA S Alehuloby o e Qlglxal 27 Bl o)
et ped Ao Exfste ubitd o) 48T 24 A sbelr).

ABSTRACT : Fatty acid salts derived from soap can be transferred into a typical de-
rivative with p-bromophenacyl bromide using crown ether, a catalizer by the solid-liquid
phase transfer reaction in nonpolar, aprotic solvents and separated by the riverse phase
high performance liquid Chrmatography (RP-HPLC) and determined using UV detector.
The minimal limit of detection was defined at approximately 10~50ng in accordance with
the chain length. The derivatization reaction in the presence of EDTA can be applied mot
only to the calcium salts but also to the other various metal salts. The recoveries of fatty
acid derivatizations in the absence and presence of the midium containing the yeast extract
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were obtained 95. 4+ 1.2, and 85. 2+2. 4% respectively. The analytical method would be ap-
plicable to determine the biodegradation of fatty acid salts in nature as well as in artificial

condition such as shaker flask-medium method.
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oju] HE)Eo] Eitsle] Q& A5 AWat vr‘?:*ﬂ"
of of s A upAl Heleol wha) & S ¥ oh, 4
pg/ml A Ee] ol EA1E sk dl ofelE Hel »%E}.
T8 7% A ageteads]e S Aualst 2ol
ape] Aot 7hA] Al el dl sl A vl ET 33HE(UVno-
) 5= vl 34 #3HE(nonfl-
norescent compound)oll= UV #2719} 84 &7
= ’*P%@ T 9ok HE71EY o2’ A& Hetst
TA B AT} o) Folx L i, & HPAEH(F-
luorescence quantum yield)o] & 3}3HE == zhejAl
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UV #&7s S§3A7F & $as 2 e
stat 3 Eol el Me et Hed 5 5"1‘:}*‘ K&
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nyl hydrazine®2 2 FXA3}A1A 10ng7t=] A %ké‘}e;i
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2, 4dinitrophenyl hydrazine %3 5-& A}-2-3}o] °.=§
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A o] &3 AFHEF AEL YAUFoTM 58
o 4 glriiE Pedersen2’2] iy A g o] L] =
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=|ut4ke] p- BPB - ol o]} vl A Foal = B b 1

p-BPB(p-bromophenacyl bromide)%} SN2 HF-g-& 4|
7 p-BPB A4l f=AE AT UV A271E
L8 1A% YA a22etEad g Akt 'ha A
o)el whe}l 1~50ng7h=] Ha@Fstgch el 2h-g 4of
27, &9 FF/o| B AA4ES F&, AWAlk-p-
BPB fr=Al o) F4utql B4 B A aZete )
o ®ejzi § ohrbEql AT7E FYsisdcl o™
ApedA ol EA s XAk ZHE -5 (metal salt)
o o]lFojd gli B3| M Fei golEol
syl 287 A Fol KAk Eeol B84 A
oz ggslo] gloh ol2dt A Feoll niwF EA
st Adbakg Aekatr] feide o i oef ok
ol 2o & o]Folz] AW4kd-& crown ether £

W2 g 2|wH4itp-BPB = A8t ub-gellAje) 22| A
A8 »+ A ZBetE oo o8 &K e =4
o] gElch & Aol e stH Fofl EAsE A

*Wé—“- 2] deFslr) g dste g 24 (Ca?)

ZE(KY) 5 og] Al 3459 E-4 crown etherd
Zu} 2 g} p-BPB f-%A ub-gol ofa Aub Aa uby
52 AE A o, AAl 2 A ukake- 2 ehuf okl

o g ARHE 24 e Ag bR S AT
sheieh

L4 8

2. L HF 719 % A 2T
B g Fof| A X HFALp-BPB %A 9 Hel W Ak
of 2183+ HPLCY= Hewlett packardAF2] Model
HP1050 Series Quaternary Pump®4] Rheodyne In-
jector, Model HP1050 Series UV / vis "3&7] ¥ HP
3396A Integrator?} S-2H9 Zolvh F-2]# 2 2+ He-
wlett Packard#}9] Hypersil ODS(4.6mm I. D. x
Apgshsich. ol EArst
e exg A A fAsh, 2435k7] $lske
Waters4t2] Model Column Heater Module %3 £
22 abshalnh, u; 4e BEAoT AAHAN)
91 3bod Blcher( ¢l 22)Aho] #3813 Sb7] wy 2
=& Abgshalch w}s{%. HPLCH9] 4=4* Al &+ Milli-
pore+~}2] Milli-Q Reagent Water Purification Sys-
teme ©]-&38lelx, Se]ld-& Millipore Membrane
Filter(Type FH, Pore Size 0 A Eke] oo,

200mm Particle Size 5pm)E

D ) B
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A& Fdol] AF-8-%} syringe+= Hamilton Co. 504 Mi-
cro Syringeg A}-&3}gich

2.2. Mot

REEEAR AFEE A4S %9 Henkel#l9] Ca-
prylic acid(Cs), Capric acid(Cu),
Myristic acid(Cus), Palmitic acid (Cis), Stearic acid
(Cw), Arachidic acid(Cx), 28] 3L Y ¥ Gasukuro K-

e l.}-

Lauric acid(Ci2),

ogyo *}2] Oleic acid(Cis:1), Linoleic acid(Cis:2)
£8teir}, #-54 A]2Fal p-bromophenacyl bromidet
2] % Tokyo Kasei Chemicals ¥, 12} 32 &vlq] 18-
crown-b-ether+ n|<F Sigma A|E B Alefo g2 34|
&% 93 2l 2 xFE-3kgdct. KwCOs, CaCly, MgCl,
NaCl, FeCly, ethylene diamine tetracetic acid tripo-
tassium salt(EDTA-3K)+& U ¥ Wakos} #E &
# Aok Ahgstodeh tel felod R oubg B
A}-8-%) benzene, 2-propanol, acetone, methanol, acet -
onitrile 3} 72 x|2k& MerckAl A|¥F HPLC# 4]
ofo 2 4 Mxlhpore Mombrane Filter(Type FH,
Pore Size 0.5.m) & A A 8}o] AL-&-3tojr). &F#, =g}
ek ol B7Hsl 7+ E 4EQ NHCl, K:HPO4, KCI,
MgSQ: - TH20, FeSOs - 7H:0%= Y2 Shinyo Pure -
hem{cals AE, 18l T yeast extract¥= v|H Difeo
Laboratories A} Al &8 +}8-3ld v}

2.3 4E Yy

2.3 1L X|ghAF A E S 2l

&5 A 5} w32 w)okzlAl (aprotic solvent)
sholl ] 31 & A (nucleophile}g 7} A1 95 = ab4l 2

goiol Tl RAeolE gol 2

=) ak AL 8

(carboxylate anion)®]
p-BPB2] acylbromide®} SNy #H-2-8 314 e} o] &b
Aol 4] acetonitrile, acetone®} 7+ ulekalAd Bufjof
p-BPBel= cha A 2upak 2 Ed-& Salis A ker
2 Zu| 24 crown etherd H7}31A ] 2| ubab 2t
Fde] 4sl=o] p-BPBS} 7FH g SN ub-&-& 544 %)
c}. o]l gk w88 1A - A AbHe] vk-g-(solid-liquid

phase transfer reaction)o]2} &}, Zhgo]R-e] crown

ether2} z}gpm 2} s:})ﬂ Bhrr g o ;{‘tﬂ-)\}._- 7}%o§ =R=1
Eoleh. o) o} 7he gl shelw = W Fe vk
st Rk
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ANALYTICAL METHOD
1. Fatty Acid derivatization

(step 1)
IO
o E:‘\/\}
f < step 11 >
—_—— B v+ Ber
B'@j\ja.
®er +  RCOX RCOfS + KBd
(step 11}
II. Preparation of stock solutions
1. Alkylating Agent
' p-BPB reagent | oM 1
—Acetone(50mi)—
| (nearly 10g) |20 Bpp solution

(Profected from light)

2. Catalyst
e o S ,W
18-Crown-6-Ethe: L 7 b mM
- Acetonitrile-p|
(I}fji_ﬂb" Qig)_ ______ (50m?) 18-Crown-6-Ehter solutiunj

2.3.2. BEEY M=

p-BPB T2 acetonecl] =] 6.8 x 107*M, 18l1
AbAo] Zulel 18-crown-H-ethers acetonitrileol] 5o
L6 x 10°M H =& FAskgct 5843 Caprylic
acidCs),Capric acid(Cw), Lauric acid(C)
acid(Cis), Palmitic acid(Cis),
Oleic acid(Cus:1), Linoleic(Cis:2) acid®} Wi %5 &
Al Arachidic acid(Cx)E& 2tz 0.01g4 3§ F
250m! methanol £Y 2 8 ZA3}9) 1, 2.8 A8+ YA
ellA] 5 o8l Baksledch E3] p BPB 842 o
Folir YR KA L 2]

2.3.3. AR REAHIE gk

AR 217 A8 3miE 10mie] 55 Ze2tkazmd st
F(E AN A& 30kg /ml A|EE 3.4 X 1077 mole
A AEE Hsted dbgAHaL ARl ‘4‘9 =703t
of| 41 ‘g%, 2xksielc}) ol g ) Eme 2
o g A7 skgict. 0.01g EDTA, 0.02g K:COs ¥ 10ml
methanol& 715k 3 108 ¥ 7331A) o] Fof &-35)
Al#th. Methanold 233" &g AAska 18-

, Myristic

Stearic acid{(Cis),

g g BAE -

7

crown-6-ether 89 6mi®} p- BPB &< 0.2mi& 37}
g ol 83 cellA] 303 Bl whg-A|zich

2.3 4. BEF F3e| XY4 REMH 2

‘KS M2714 34 AEs) AE wpol o)A
FEAA A EE A 2)A]F) 3 WhE yeast extractE £F
7 2714 °<}-'HH?<]~‘3— 6 709 10ml 5 Eet2z3ddl 3miy
A F AT 2] = 2 B0 g $£EE AAY
o, ' "?‘—E"“ g 2wk g5-4-9-8 7h7} 0.2, 0.6,
1, 3, 5mi, 725 R FF89-8 0.5mi¥ Hslge)l B
£ wrgAge] 0.02g K2COs9t 0.0lg EDTAE Qo] &
F 108 5t 73] Ao Fol L A|FH et ol 3T
- bz 2 AAANA Apatd AAAE Aok 28
4 2ab4t mole ol ute} 2~3ul|7} = A p-BPB -8}

2 0.2, 0.3, 0.5mM™ 4713+ & 18-crown-6-ether 8-98-g-
6mly 3 83°Cel A 308§k uh-3-A At

2.3.8 2| =AH

2 upal &5 A8
-2 Table 13} 7t}

2A43}7] 9% HPLC/UV 24 =

Thble 1. HPLC Conditions

UV at 254 nm

Hypersil ODS (4.6mm L.D. X 200mm L.)
Gradient system

A> H20 : CH3CN = 10: 90

B> H20 : CHaCN = 50: 50

Detector
Column
Mobile phase

(0) CH:CN = 100
Time Flow rate A B C
Initial 1.5 25 75 0
20 min. 1.5 100 0 0
33 min. 1.5 100 0 ¢
38 min. 1.5 0 0 100
60 min. 1.5 25 75 0

3. 6. HIF AR AlE
'KS M2714 SPAIA] ARa) g wpd ol FHE 7l
ghillob & o] gslgl o, AYA R (A Y Bl A
Iy P (active) FEE 0mg/ L7} 552 Hr)ela,
24 o= sl el ate] & eulE ARl

3.%9 9 o
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Autabe] p-BPB Aol 2% vl 42w $4 1

xubab p-BPB SEAle] ) &4 298 298] 2-
slated £ ARG AHAE S A7 HPLCHIA 22 ]
sjo] x}9) 714 WE712 Ee] Sojz Wl HPLCS
pumpE 42X A|BE A27]el trapAlRl F ubak s
SRS 7} EbE REWE 300~ 200m7A 2pe A 2 ]
=g 2sle] ¥ At 1o g HEAel sdEge 0]
Fig. 1 3} 2t} A9kt SEAE SalA7 golel uket -
§4 A e 297} Rk wi dapake 2 o et o] e

A)gke, B Algel HPLCHA E2]% o mdstolirs
Ho < o] 254mmE SHAE| 9w, gk B ule}
A F5A7) 2 3 o ababells A3k 7] wstrh

RELATIVE ABSORBANCE
o o
2 =

. ) . - 0.31
Fig. 2= Hypersil ODS(200mm X 4.6mm, 5gm) A#
& AlgElnr o] 4k e 23 90% acetonitrile 8- az
(A)S} 50% acetonitrile 44 (B)& A:B=15:750~ o

) Ao e . ion) & Eal Zo) Hu O T e P I
100:0 7}&7] 48l (gradient elution) & & Fo 24} B B0 130 Do 240 Be w0 7o 20 20 w0
4b-p-BPB $ =48 ¥1% 1834l HPLC =220t g WAVE LENGTH(nm)

W o] Foh AR v FAELRA BA4E
3 gl Ci~Cn AARE A1 2l 5 2l 22
of 4E BAgIem, Hrk B2 Ahpe] B Abe
Bl B A B4 22 FolRY R e S

Fig. 1. Absorption Spectra of Fatty Acid p-BPB deri-
vatives.(84 cell, 902 CHsCN /10% H:0 sample)

M Cw Ciz

Cie

C20(1.STD)

Fig. 2. Chromatogram of Fatty acid p-BPB Derivatives.

Column ; 200mm L. X 4.6mm L. D., Hypersil ODS. Mobile Phase : 109 water in acetonitrile(A) / 50% water
in acetonitrile(B){A:B=25:75~100:0 gradient system]. Flow Rate : 15ml/min., Column Temp. ; room
temp., UV detector ; 254 nm., Sample injection : 304.

Vol. 6, No. 1, 1993
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Fig. 3. Chromatogram of Fatty acid p-BPB Derivatives reacted in Yeast Extract{160ug/ mi).

Column .

temp., UV detector . 254 nm., Sample injection : 30..

3 el o
£ @agou e}

ol 5 WFAIZIH rlesic) ARpsk 8
HPLC &% 7;1% g ol
F ’l"r/] % l 'i"—’ii Hed-S "“—lﬁ}w o Zl"o“*
frAle] HPLC/ ARl AE7l 3498 ol 54dhe v
A WEha )= 7187) S 245 # ¢ slvke A
7F2| 9lek. 160ug / ml yeast extract® X%} v
AE A At wie} e 208 fF A3 uke
¥ Belsle] de mzvtE1aS Fig 3o vehiiglch
AlE F2] yeast extract®] &3 Fi-oll mhepa] # 43
¢] HPLC =] 7o d8ks wha| of3tem, yeast ex-
tract 5ol W xutAk SEAB) WFSo] Gl ek
Fig. 4ol viehdc). z|ubil F 5848 Cs:0.48, Cuw:(.
42, Ci2:0.48. C14:0.50. C16:0.42. Cla.(‘l.S()pg/mE”r_ A
A|7|2L veast extract?] E%E 0~105 X 1024 / mi7}k
A WA A 7P 2 ukal fealE 4B S B9 Yol
2 Alvasledct. Yeast extract®] F57F 6 X 102,g /
m! o] el 3= kAt A sludge Hel 2 Exfslr]
w2l acetonitriledlol 2] £-2A)3} vl
tract7} Well s ez AzbEch

Q.
i

L=
T2

7

S

2% veast ex-
2 Alg ol 2 o]

200mm L. X 4.6mm 1. D., Hypersil ODS. Mobile Phase :
in acetonitrile(B)[A:B=25:75~100:0 gradient system]. Flow Rate :

10% water in acetonitrile(A)/50% water

5 m//min.,, Column Temp. : room

X >mD> X>Mu

>

-
o

1 A 1 Il I L 1

0 1 2 838 4 &5 6 7 8 9 10 1

{Y.E] x 10? (ug/mi)

Fig. 4. Effect of Yeast extract on the Derivatization
of Fatty Acids with p-BPB.

Cs:;0.48ug /ml, C10:0.424g/ml, Ci2:0.48zg/mi, Cus:0.
S50ug/ml, Ci16:042ug/ml, Cu:050ug/ml. [Y.E.]
means concentration of yeast extract.

Journal of the Korean Society of Analvtical Sciences



A p4be] p- BPB # 24 of 2 &k vl

o} 732 Y& F2dsle] AlE % yeast extract?] ¥ &
7} 6x10%g /ml 0132 = A Hsle] FEA ARt
zleduf ool 2iqt Y= Ao A = upile] g F
Z Ca?" Mgz") ¥ ZAgsle] Eo £8444

A upAl Fd-g A sted wiok47] el 2k o
o] Hel 2 FAs 7] wfEel ¥ APz 00lg EDT
A-3KE A1 ¥ & £50] £44 Aual §459E
€ =2l g A8 E AHsch ¥ F EDTA-BKE 4
N FHEFAZE 7P I gl A v A upib feH) 8} wk
o4 EDTA-3K #=xhfe] slAiz]al wbsl2(steric
hindrance)<ll 7]ql3le] EDTA-3K® 7I2EA7|9}

4o) & (5

Table 2. Effect of Various Metal Salts on the Fatty
Acid Derivatization Reaction with p-BPB.

Concentration Area Ratio®
Matal Sait -

(wg/ ml) Cib Cis”
None - 2.62 0.65
CaCl: 100 2.70 0.66
MgClL 100 2.44 0.67
NaCl 100 2.64 0.59
FeClz 100 242 0.64

a. The values were obtained by the ratio of the peak
area of fatty acid derivatives to that of myristic
acid derivative.

b. Conecntrations of Ciz, Cus and Cis were 1.94, (.84

and 0.%4.g / ml respectively.

YR E B4 uby 15
p-BPBE A& uh-g& 3lA ge Aom g#A gk
Aubab A B gl A g FEol R EY EA
Foll wE 3L Tuble 2o FE3slgvt. Myristic
acid #+E41 9] E-¢2] golo Ys) 4 Lauric, Palmitic
acid 24 ¢ B-Fe] Holnlg2 7E F&o] o
FEAF S AT A3 Yol E ajo)HE B
F2 efstch. EDTA ol ozl g4 9%
Ca?™ Mg?* Fe?™ 2% o] 23} 1:18 wh-s3le] A&
AHES gAage A B84 A FEg S o
A 5}, A AL o] 3457 o Foff crown eth

ers &vi 2 gt A~ QA o] ub-goll o) af A uHAk
ol fxA s 7 o2 Azbdr) o) EDTAK
Asfell A vlEF Aupit FEGE A u&ﬁ}

= ol 9.‘0 \_r}-

S F2 qleh AAL FEASH gl g gole] o)
%k o3 &g Table 3o ehl i) Ben.a:ene, 2-propanol,
acetone, methanol, acetonitrileel] ol 3§ 4] f-3 41} 8} vt

2Ag F41% A} B3] acetoned} acetonitrileol] 4
ubg-Ado] Eotod, £ Ao A HPLC o] 543 ¥
A%} acetonitriled ¥WH-g gul & A=l slgic) Fig Hsh
Fig. 6-& X 5%2 2 Arachidic acid(Cn)E A}-8-38}o]
yeast extractﬂ Hrbe] =] ook 499} 0.6mg veast
extra(t7]» A7 e & - A Ce-Cue A HEATY] 7

A '3}'){].?5 vieb o qlek Fsleke] 404 A5 "‘i}fx‘:
Fol| W& zZhzte] Fxvl HiA e 0.2~20ug/ mi
wolel A it AAAAE Bel Folon Tl
Zolo) wel 10~50ng 22 2AE g},
Al Ay zHol ahE Frldof vz E 2T 254

Aubat AbE

Table 3. Solvent effects on the Derivatization of Fatty Acid with p-BPB.

Dielectric Reactivity b ¢
Solvent

constant @ Cs Cio Cu Cu Cux
Benzene 2.28 X X X X P
2-Propanol 18.30 O O X x X
Acetone 2077 O O O O O
Methanol 32.70 AN x X = X
Acetonotrile a7.50 O O O O O

a. J. A. Dean, “Handbook of Organic Chemistry”, McGrow-Hill Co., New York, 1987.
b. Concentrations of fatty acids(Cs-Cis) were (.54 /ml,

X I no reaction, &
¢. Reaction condition :

Vol. 6, No. 1, 1993

! poor reaction, O : good reaction
The solution were heated, with stirring, at 83 for 30 minutes.



16 QA ol A - A & Mg - R

Cs Ciz

L d
3,01
.
L)
2.0 1
'y

1.0 - D !
=]
=
E Qs 10 15 a5 1,0 1,5
ﬁ Cio Cie
L]
3.0
b4 .
2.0
A L]
1.0 4
L)
o's 10 1's ds 10 15

CONCENTRATION RATIO

Fig. 5. Plot of Peak Area Ratio of Fatty Acid Derivatives vs. Concentration Ratio of Fatty Acid used in the
Derivatization Reaction. Internal Standard was arachedic acid. Peak Area Ratio means Area of Fatty Acid
Derivatives to that of Arachidic acid Derivative. Concentration Ratio means concentration( g /ml) of Fatty
Acid to that of arachidic acid used in the Derivatization Reaction.
[ @ Fatty Acid Derivatives
A Fatty Acid p-BPB Derivatives were reacted undr the existence of Yeast Extract.

Journal of the Korean Soctety of Analytical Sciences



2| 4ke] p- BPB el o7 vl YR8 e F upy 17

Cie Ciws:1

304

20 ‘/ /

=
s
10 1.5 as 1.0 15
g i i A ¢
E C1a C\a;z
3,0
2.0 /
/./
/.///’
y g
P
1.0 4 ///
A
Y
Y T Y T ' 1'5
0s 1.0 15 os 10 .

CONCENTRATION RATIO
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