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Identification of morpholine in morpholine fatty acid salt fruit wax by
gas chromatography
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ABSTRACT: Objective To establish a method for the identification of morpholine in morpholine fatty acid salt
fruit wax by gas chromatography. Methods Morpholine fatty acid salt was hydrolyzed to morpholine using
hydrochloric acid solution, and the pH of the solution was adjusted with sodium hydroxide acid solution. Detection
was performed using gas chromatography-hydrogen flame ionization detector. Results The matrix effect of the
method was 96.67%; there was no interference from sample blanks, reagent blanks, and standard solution blanks on
the qualitative analysis of the target substance; the deviation of peak area for samples of different concentrations
within 48 hours was within £5%. The method was used to analyze the actual commercial samples, and 12 batches of
samples were detected morpholine. Conclusion This method has the advantages of minimal interference, strong

specificity, and good repeatability. The pretreatment process is simple and environmentally friendly, providing
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technical support for the identification of morpholine in morpholine fatty acid salt fruit wax.

KEY WORDS: morpholine fatty acid salt fruit wax; gas chromatography; morpholine; identification
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Table 1 Comparison and application of chromatographic columns
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Table 2 Results of method accuracy and precision

Tz & =K 1 2 3 4 5
s BpE BAME BAME BN B
e B2 FEHPE  BHPE BHEME M BHME
e vk B FHME  BHPE BHME BHME BHME

R oA — i B AR 2 R A, WLEEAE H AR
ST R DX 3 A O, A SR A A TR
ARG RS L R L PR R AT 3 AT
Kl o SR A5 R R G LR 3, 45 2R BoR AR 2 H
X H bR Ok B I TR) 5 B 9 R AR E M AN AATE TR

a 250 b 400, C 200;
350 + 180 |
L 200¢ < 300} < 160}
§ 150 £ 9501 £ 140 ¢
= [ 21 =
o 2 200} = 1201
& 100 E 150 | @ 100¢
| 80}
100
50 60
50 ¢
0L—. s ob—— : ]
72 74 76 78 80 82 72 74 76 78 80 82 72 74 76 78 80 82
13- B4 1t (8] /min 4 B3 B} 6] /min {455 15} B8] /min
e a. ARMREERES: b MR oo 2SR,
2 MR BRI B R S i
Fig.2 Test chromatograms of accuracy and precision
2100 b 120, ¢ 120
80 100 + 100
<
£ < s
= 60l = = g0l
4@ 60 g 80} = 80
& & g
40 + 60 | 60 -
I I —
20 —_— ] E— SN 40 Y
72 74 76 78 8.0 82 72 74 7.8 80 82 72 74 76 78 8.0 82
{3 B4 15t 8] /min {3 B4 15t 8] /min £ EE B A /min

Hra FEAEE;

b. A% e BRI

3 Rk @ik

Fig.3 Test chromatograms of specificity



%510 4 EDUDL, A SR G S NS R 5 TR 2R B v prg gk 177
233 AREERBARRGIE TN Ao AWETEIR 1A PLE R AL, R T X FREE A9

PR A E MR BOf 1 me/mL RS BHREf%
B, RIRDCIRAE, 4rBIE 0. 10, 20, 30, 60, 90 d
HEFTINAE, A AT IC ] 4R T 8 o e R 2 o
— BEW ] ARV TR B, F TR e MR AR, ARTE AR TR
F (4 TV VR 5 T T T T AR 17 2, 3 e i 7 A L
A, o R A VR U TR AR 22 R T 0 7 A i 22 2 T 7R £5%
W, X 2R RN, ARUER R IR RO 3 AN 45
PN HAT RAF e .

PR e MR RRIRRE S 2.0 g, b
TERI AT EE 50 mg/mL (NS MFRIEE K 0.10, 0.5,
1.0 mL, FCHiMICH i 3 A IARVR B ACE- I RE S, FE S 240 3
Ja, BT 1L 3.5, 12, 24, 48 h BHE) S gERE - Hr, B
AR ) B AR i S [ S () R e T AR P I 22 . 4%
BRI, R MRENTE 48 h Z N HERE, Hg T AR 22
PrEs I AEE5% LA, 3 B URR I TR A6 TR IR R) T 1R Py HL A 4%
IR e 1 -

2.4 EPRMEmOHRT

AT FT T 3 L W 3T — e HLAE R 3 1 A S PR
(G 14 {EPOPEATIAE o LTI R, K B g mkiy e
st 12 HEWR, KISE I ANEE 3 TR, SRR, ZER Y
FE S A D ok B4 R BR B TR SR B DR RS, N K Y R A
12.714~44.668 g/kg Z ], REIREIZ A H M.

#3  EFRFERTA L LA LS

Table 3 Summary of morpholine detected in actual samples
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