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f B B DI RAMTRIZZ OB ERENICT S VREERL, Bh#H#EO—RELBLMHON
T3, ChoDT I v HOMRE, TRETD CEBTEXNEIAROBIGEITIRELZHALE, €0
RO AESCBNRITLEE bDEE2 3. L ULEMOBET I VEOERER—RIC3EREET IV &
LT—3EMET 3 &L RTOMBERIILBERRTECISBIhENESEL, k> TZ2OF
B¢ LT Gas-Liquid Chromatography (G. L. C.) 23R i T &hid, I R LAY R I LSE HE SR B
DTRBOMLEEZ, LDEBET I VEHOSBICODOLTHRI L TA K.

BEETICG. L. C. KX BIEMET 3 v HoBo®ER, Jamss, A T. 599tk >TG. L. C.
DEZEDF b 7 M FC, FSEMiikE LT Paraffin wax, Lubrol MO AR LTHREKET I~ D4
BESAS 5N TUE AMeLL, A. R, 59, Swmit, E.D. 59, Z0h% { O#EDDDIRR SN 505,
Wi, BT, BEMRT L TRIEMKEORMRI B0, KEMEAEBR UM S X5 SREE B
hAEROERIEDZE L LEAFH L THENES LSk 0L 83h3. LbrLEADT I VRS
WA — Y v AR IETIC, CRNCOETICERIRETHS LS.

%3, Sze, Y. L. 59 [2EEMikAL LT tetrahydroxyethylethylendiamine % X {f tetraethylen-
pentamine Z fJOIERAGHI R 7 3 2 I DL THBMNZRED H 54 8ETTIE> TOBH, FHSBETN
RN T2 EHAE LT, ARBHAEEDPCEELPTOEEIONET V2T, AFATS
VN, TFAT I VEAIEITRAC ST AT ENTELOTIIICHET S, HRELAET I VER
B.p. 100°C UTFOEMBEDAFAT IV, VAFATIY, FPIAFATIY, 2FAT IV, V=
FATIY, PVZFATIY, n-FrEAT IV, 4V 0TIy, n-7FATIV, 4V
FTFATIVEIOT Y EZTTH> T, KTNSO ELILNYIRICHBET 2 A ZTENL, KROT
ZOH T LBEBICF v ) v — HAFEOBEERKD, BOICZDOEMETZ 4y ¥ a VY7 AHDT
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1. EBHICES  HE:MABRGCG—2MAMM, #5aEE4mm, F+ U r—FRE~
Uy a, MEEARECUZLED, BEBRDO7 Y v OEFKIO0mA. O EEIZ16mV,
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B B ESRE e Ulds, Ty e=T1328% Kkiki, AFAT IV, FAFLT I 340%
KB, =FAT I VRBTI0%KEHRTH - 7.

9. BEFTHEEDORE B 5 A OEEMIA L LT n-Hexadecane, Paraffin wax, Triethylen gly-
col, Cetylalcohol, Glycerol, Triethanolamine ¢ 6 &% Ft>, BEEH#HEMAK L L TIiE Triethanolamine [T
12 Shimalite D%, fhOFEEMMKEICIS Celite 545%, fifh 3 80~100mesh O & DEFEHA L 7. XE
SEARIKIC AT B itk D 2413 Triethanolamine & 25%, #D&Did 30%DHDEFEH L1z,

HS5LEESCC, hF7LDEX2m, F+ Y ¥ —H RJ#E%AE n-Hexadecane, Paraffin wax, Triethy-
len glycol CiZ 10mi/min., Cetylalcohol, Glycerol, Triethanolamine T3 20ml/min. & U TEHE 7
YHESBEUIERIS Textfig. 1. OB TH S, Folho 6 BROBEEMRREICHT 2RFREE
BT LEESC, hF7LDEZX2m, Fv ) ¥—HRE 20ml/min. THE L IoHERIE Table 1. 0 &
2T B,
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Text-fig. 1. Separation of ammonia and ten lower aliphatic amines.
A : ammonia G : triethylamine
B : methylamine H : iso-propylamine
C : dimethylamine 1: n-propylamine
D : trimethylamine J : iso-buthylamine
E : ethylamine K : n-buthylamine
F : diethylamine
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Table 1. Retention times of ammonia and lower aliphatic amines.

minutes.
n-Hexa- ! Tricthylen- Paraffinwax | Cetylalcohol | Glycerol I Trietf}anol-
decane | glycol | 1 {  amine
ammonia L1 25 1.0 1.9 9.3 4.6
methylamine 1.6 : 4.6 1.4 4.5 i 17.0 12.6
dimethylamine 22 | 40 1.8 6.6 | 9.3 9.0
trimethylamine 3.0 3 2.1 2.4 5.3 2.5 3.0
ethylamine 2.3 5.5 1.9 8.5 15.2 14.0
diethylamine 10.4 5.7 7.2 125 | 8.6 12.0
triethylamine 33.0 3.8 28.0 29.3 8.0 6.0
iso-propylamine 39 | 55 4.5 18.6 9.5 12.6
n-propylamine 57 100 2.3 23.5 18.5 20.8
iso-buthylamine 11.0 l 11.5 9.2 33.3 1 15. 2 23.4
n-buthylamine 16. 2 : 19.8 14.6 47.3 l 24.0 40.4

ZDE, FEITH S ML LD IC n-Hexadecane, Paraffin wax, Triethylen glycol, Cetylalcohol & X 5
RIS D, b LS REENBOBEEMBEE T, 71 vHoeTor— 2 BEMcE Riih,
LKOFHEHEEDBODTEDY— 7 EEILS T EMEL, Glycerol, Triethanolamine O X 5 5k
DS DTIE, KOE—7R@BL{NTHDbN, 7IVHICELES LA,

BT 3 v BDEROHLSE INTWL5 5~ Y » 7|3 n-Hexadecane, Paraffin wax, Cetylalcohol,
Glycerol K Z DMBIHHE A5 5.

L Ah 5 AKEA, WHEEOKXLEFEZ 503 Cetylalcohol, Glycerol, Triethanolamine (T2
U >T Table 2. @ 10 8D OHMAEEVED HEBBGTL 2.

Table 2. Combination of the liquid phase of column.

Column Liquid phase and length
1 Glycerol 1m Cetylalcohol 2m
2 Glycerol 2m Cetylalcohol 2m
3 Glycerol 2m Cetylalcohol 1m
4 Glycerol 3m Cetylalcohol 2m
5 Glycerol 2m Triethanolamine 2m
6 ' Triethanolamine 2m Cetylalcohol Im
7 ‘ Triethanolamine 2m Cetylalcohol 2m
8 Triethanolamine 1m Cetylalcohol 2m
9 “ Triethanolamine Im Cetylalcohol 3m
10 w‘ Triethanolamine Im Cetylalcohol 4m

ZhsDS B, (4), 10 BHENBIFICOBTE S E2EDIM, T (10 @ Triethanolamine 1m
iT Cetylalcohol 4 m ZEFNCTDEHLIES OMBRO RN TT ¥ =7 LIEMEWERT I » HE—IES
WA ENTEN, LoT, RICZOHEARILEZH 7 LICDHLTAT LREBLITF+ Y +—HR
FEDBEELEDS.

3. HSLEBE, XUF+ VU r—HIFEDRE F+ U ¥y —HRE 30ml/min. J1 7 KIEE
75°C, 80°C, 85°C, 90°C, 95°C, 98°C ICHEL Tolfex gk L7z, COBAREE Mkl
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Triethanolamine O AR EIREDI00°CTH B - OEERTIZ 98°C TTE LK. TDHFEIE Text-
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Text-fig. 2. Effect of separation by the different column temperature.

B 7 LBEOEROEEDHBWHICHETEELIICAZEN, T—) v IOIEGOREHLTE, ¥
IFATIVEK PVZFATIVEAVTFATIVORENIEIOED LEOLDLOREE E— 2y
¥—7iICBbh, UhrdABHOHLENMRIFTHY, 195 CULOREEMHICEAE - 7earrT
IVOBELHRATXZDOTH 7 £EEIZ B C @M EEZ I,

WITH 7 £BEB°C, F+ 1) v —H RiF# 15ml/min., 20ml/min., 25ml/min., 30ml/min., 35ml/min.,
40ml/min. (CFE U THEEREEREK Uz, £ DRI Text-fig. 3. (TR L1,
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15 ml/ min. 30 ml/ min.

20 ml/ min. Al B0 35 ml/min.
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Text-fig. 3. Effect of separation by the different flow rate of carrier gas.

F v ) v —H AP 40ml min. 1T12BE €= Iy v~ FICBbh, 220 OIREEE LS DS
LUIFFLOLEIIIAZBN, AFALTIVEIAFATIVEDHMSACAETHD.  20ml min. L
FTOHEETIETZFATIVENK FIZFATIVEALYTFAT S EO0 BTN, 6o
T, 25ml/min. ~35ml, min. F A7 IATHERIDE & Z 72 o575, S O%OJERITIE 30ml/min. %)
L.

e EEZ SNBLN, WMbA T L8 C, F v U v—F Rk 30ml min. 1TBIHTEDREE
MINICHbN D b OhEH B, TYE=TRUT $ YR EEGO BRERIRIC 2230 T Text-
fig. 4. 1T/ L 72,

BITHIS s kD ITHENE -7 0Dy v+ —FIC b, 7—)Y7DEGOYIETYyE=TE b
YAFAT IV TRENEEEER—ICHANBRICHZLL6NBD, T—) Y IOEGDRELE
OIDT I v TP A R UIERAINZBEHEA D LI TERL, 2T, 2FICOHLTHESE
ZOFFHRBEHUDF I LBMIATH B, ThThDOT Iy ETYyETEMAL, BXLLDOH
M BEMBLERTELHDEEZ S,

BT 2 v HD G L.C. ItBWOLTIRTF— ) Y VOB KTH BT EBLENATH A0, |
BOEHICEAZB T COMAMBS S5O THLEEDTH 2T, AHkEiEE L TG L.C ZFAd
BT T— Y v VORISR BEIMETH 5.

F—) v FPRHEDORBFERO—D & U THEEHBKOBREENSFOh, ChiciIwElzEkDE
THitEEIT X 3 & D LA FMIBAGTERHEY), PIZIEHMKRPT VI FHECLZDDEBEL SN B,
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peak height

3 ul
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Text-fig. 4. Calibration curve for the estimation of ammonia and aliphatic amines.

TIVHOBKETHE LS MEHRRBRECLEEbN S, # > THRBEHBKDO T LS ) 1
Bz, v ) Y—TAPICBRELEWEZRT 2EOHIECLDTEZRG 7~ ) v 7 ORNZERE D
DERMFIECETEDE DSV THS.

4 RARKMEEVRO7 VESTHEICEREHE? SUEORRE  RABELTHEZ74 vy
Y7 (EKEO%) EHO, ThEHRBKTAHECHRLSCTS HRBKIETHEHLE.
hEKESHERBL, BRE N—ERICHEL., HERIEISESCL Mt LBREBICH50T
T —FUTEHKL, RiKEEERGL TREMBKESR . O S HREIEH BB CRIE
DEBZR, 787 —VEZRELT, ZREFAT-I0°CUTIRAHLENS T v E=T LEH
IElRT S v BE2KBEE L. ZHRELTRZ—F0, Ty, Frr7ra—n, 4V Fob
NTNI—)v, TFUTNA—N, AFATALI—-LVEERALTD, DT T I vHOY—2ICER
BIHDHBHBNWTE—-2708bNE7 %/ —veRALT.

78— HERIRERRE 7 v < P77 2T P ERIE Textfig. 5— 1. [ORLEN, Tye=7
DILBICKREBEC—-2708bh, P AFALTIVOMBEILE/NILLOBAEONS, #2T, B
ZHDOBRITB LTI, TOWEBERHOKTLET v E=THLDMDOT I v EhHobhih 27
bOEEDLNS., L2oT, HEEATHISEAT Y ==Y 20HDBREERAT. Hb, Toa—rickt
FTRELT V=Y LT I VEBEOBRMEOHEEFALTBE Tz F AT ra—vTHRIL, A
BEBHEEHUONLOFEC LN >THELE., 0D OLTHEERS I ERIT Text-fig. 5
— 2, WRTHEYTH 2 GEILT V22 22 EL2RBETERD 2 BT VEZTOE— I B 2
T30, I 2AFATIVOFESKESEDN, ICAFAT IvBIRESND,
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Text-fig. 5. Separation of ammonia and lower aliphatic amines.

5-1. None treatment.
5-2. Eliminate of ammonium chloride from above.
5-3. Eliminate of moisture from 5-2.

758, Textfig. 5—2. KL THKOE— I BRELTHELYD, THIHEOTHLNBIITOY
ITFALTIV, MYV ZFATIVRIZAV TFAT IV DEEBTEPITE 2 THE3EEHLNEDT,
RITHKFERE Y — £ WM U TKGOREEIP 272, CODOD7u~< 77 L TIE Textfig. 5—
BACFRT LI LY AFAT IV, 2FATIVERKPBOZFALT IV, YZFATIV, P T
FATIVRBAVTFATIVYOE— 2B D o0k,

Z® X 51 Triethanolamine 1m, Cetylalcohol 4m Z{EF|U1-H 7 &>, LD XD ISR EET
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WHOBBICR 74y Y 2 Y VT VERERBT PO Ty E=TE5BHEOT IV OBEAEMIDE T &
BTE, BRBMICHABICRRIET =27, TIVHOHEFECALS L ENHY, T-a5KkEE
BTA2LREGET I, Cho2BRTEIAAROBAAMLAOCEKREEYRFOT I v HOH
FERSHEEEE LT BRABOMRE, b ULLREEHECLFAATEIDOTRELIEEZS. %
B, EOHEHOZNOOHEMNEET2DICIIEIC G L.C. L 3EHET I v HOSBELRITL
BRhEE S,

= |

M TrEe=7 BICEREWET < B0 G L C Itk358ICB0T, EEMEHAE n-Hexa-
decane, Paraffin wax, Triethylen glycol, Cetylalcohol, Glycerol, Triethanolamine @ 6 D> H T
{3, Cetylalcohol, Glycerol, Triethanolamine 2B S BERED TS TR T & &5 272,

(2) FEMEME E LT Triethanolamine 1m, Cetylalcohol 4m ZEFNCDITIZHDEFEHLTT v
=T LI0BHOERIEHIRET I v ES8EL, TOHBADOH 7 LBE, ¥+ ) Y—TREEOHEEIIT
hZEhn98°C, 30ml/min. & E¥H7-.

() EREDOHTFLZBNT7A4 vy Y2V VTVOBREEDHS, TVE=T, FPIXAFAT I,
AFNTIY, ZFANT IV, DZFATIV, PIZFATIVREBAVYTFAT I VD6 BEEH
RALB7, BUBBERRT Y ==THBABATRICE Y AFATIvBEL, MBOAFLT IVEX
CxFr7iy, P FATIVRIBL4 Y TFAT IvOEBBRZDS I,

RBAMEI AR FARTREBMBE 74 v V2V ATV OMBICETIHR” 0—H&L LT
EML7-bDTHB T LEWLT S.
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SUMMARY

In this study, the authors attempted to separate the lower aliphatic amines and ammonia present
in the spoilt fish meat by using of Gas-Liquid Chromatography (G. L. C.). However, the separation
is difficult and unsuccessful unless the adopted partition liquid is suitable. So the liquid phase for
available has been investigated, and determined the column temperature and the carrier gas flow
rate. Then the separation of a standard mixture of aliphatic primary, secondary and tertiary
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amines were achieved reasonably, and the detection of amines content in a spoilt fishsoluble were
taken for a test of the method established above.
The results are as follows :

(1) As partition liquid for the separation of lower aliphatic amines, triethanolamine, cetylalcohol
and glycerol were excellent than n-hexadecane, paraffin wax and triethylen glycol. (Text-fig. 1.)

(2) Especially the column connected with 1 m triethanolamine and 4 m cetylalcohol was more
effective. In this case, the more suitable condition of procedure was the temperature of column
98°C and the flow rate of carrier gas 30 ml/min. (Text-fig. 2 & 3.)

(3) Although the separation of a standard mixture of aliphatic primary, secondary, tertiary
amines and ammonia were achieved reasonably, it is imperfect to estimate them quantitatively
because of the tailing of methylamine, dimethylamine and n-buthylamine. (Text-fig. 4.)

(4) By the detection of amines present in a spoilt fish-soluble were obtained remarkable ammonia,
considerable trimethylamine and a little methylamine, ethylamine, diethylamine and triethylamine
or iso-buthylamine. (Text-fig. 5-1~3.)



