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Determination of 17-pentatriacontene in honey by gas chromatography-flame
ionization detection and gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish 2 kinds of methods for the determination of 17-pentatriacontene in honey by
gas chromatography-flame ionization detection (GC-FID) and gas chromatography-mass spectrometry (GC-MS).
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Methods
separated by DB-5MS column (15 mx0.25 mm, 0.25 pm), and determined by GC-FID and GC-MS, then quantified by

After dissolved in water, the sample was extracted with petroleum ether, purified on a florisil cartridge,
external standard method. Results The GC-FID and GC-MS were quantified using matrix-free standard curve and
matrix-matched standard curve respectively, with limits of quantification of 1.0 mg/kg and 0.5 mg/kg, linear ranges of
1-100 mg/kg and 0.5-40.0 mg/kg, and recovery rates ranging from 88.9% to 94.5% and from 91.2% to 98.2%,
respectively. The relative standard deviations were 4.0%—6.4% and 4.6%—7.3%, respectively. The results of the 2
kinds of methods were basically consistent, with a relative deviation of no more than 2.4%. The proposed methods
were applied to 158 honey samples of Apis cerana honey and Apis mellifera honey, 17-pentatriacontene was only
detected in Apis cerana honey, with a content range of 0.58-51.10 mg/kg. Conclusion The accuracy and precision
of the GC-FID and GC-MS methods established in this study are both good, and the 2 kinds of methods can be
applied to the determination of 17-pentatriacontene in honey. The results of real sample tested indicate that
17-pentatriacontene can be used as a characteristic marker for Apis cerana honey.

KEY WORDS: 17-pentatriacontene; Apis cerana honey; Apis mellifera honey; characteristic compounds; gas

%16 &

chromatography-flame ionization detection; gas chromatography-mass spectrometry

0 51 &

T ] 2 e 32 oy AR W (Apis cerana, i FR HH ) Al
TR e (Apis mellifera, fATFRTE0E) P RRIRFALR . &
I HA AR o . PR R, B 3R R R )
WERP MR A L Rh g e WA A, BENE, R
PR B i i T e P g R R, BT R IR
FARATHALIR, TR0 A AL WAk e, BRI AR
B AMREER . SR BUEBEINRL, AR A LI
PFEI SE R T TS RS v B, R R
WY 3~5 fFLL 1P R AR AE P R e e 2 Sk A
Il Y RO AR

B AT FH T 2 1) o e e 40 ) o e e 2 ) O TR R BT
PRACHE R 22 SRR R R e RO R E
EABS 22RO SRR AR R
AU AEAE S i e U PV DI L AR Y 2
Xof W A 2 R 18— Bl AR AT R A3 BT, SRS
W Y LIRS . ARG RW, 17- =+ Ty vh e
B PREAT R LY, DR TR T rh e i Y, 2k S RE
eI B L R e e, HARHC, MEfaifE, Mgy
Jo 5 AR 7 i A SORE B35 - JCHE B8 - AR ARG T 125 (gas
chromatography-flame ionization detection, GC-FID)?> "]
SR 6 3% - 5 1% ¥ (gas  chromatography-mass  spectrometry,
GC-MS)H ™ A EKRE & 56l & T GBT
43448—2023 (e 17-= B ROWE M AT
F R ), 0Tk A SRR, e VEMER, 5 B R
BER AR, (AR R R o ARFEE— 2P T RE A
RSP RIRT AL B , r TeRE h 17- = U R
{1 GC-FID Jf 5 GC-MS AT 1 HUX}, IR AT SL 0 )7 %t

158 b b 17- = s BT TR I Ay
W, o r e e 14 R S M R (B A SR A R S

1 #MRI5H%

1.1 4&. ANEHRA

7890B-5977B RIS AH €A 1% - BT X (B A T &
Ji)(electron impact, EI), 6890N S 4 (4 1%L (A4 FID),
DB-5MS B A HE (5% AR SE- FH LR BE4AUGE, 15 mx0.25 mm,
0.25 pm)(E A H); SGH-300 B4 &S Kk A 4
AR AR TGRSR A R A \l); BL-320S #1504 K1 (J%
£0.001 g, HABHATR); XS205 B34 K- (8 0.1 mg,
¥t I: Mettler Toledo 7 #]); X3R T = 3 85 .0 ML (€ [E
Thermo Fisher Scientific 23 r]); % BLiE £ (Florisil) [ AH
(1 g/6 mL, bl DRME A Fl); fFLIERE(0.22 pm,
VLI BB R BR A

Skt IEC K. A mEEGE R 35~60 °C)(fikal, dt
Ul DR AT, 17-=11K[CAS 5 6971-40-0, 4l
=98%, BRI TRF (LA RAF] maiE < (EE =
99.999%, 1L 7 HaEARSMA RAF).

M (AR TR | TSR | AR R S )R e
FRERAL 158 #t, BT 2022—2023 4[] M [ Ak, N
U R IR
1.2 FRAERRECH

FRUERE A FRIGE B 17-=+ TSR %, FS-F
ORI eSS, FOH BTV B 1 meg/mL ARHERE A
L3 5 &
13.1 HFigiRIR

FREGEKE 5 gCRE i 2 0.01 g)& T 50 mL .05, A



5512 4]

TR, S5 M ETE - IO B TSI R R OR3-S A A D e 2 vh 17- =+ Tk 5

233

K 10 mL, WBERST . MAATHEE 20 mL, $#&% 30 min,
10000 r/min £Z5.0> 10 min, W8 FE . SR8 o Al
20 mL, EEI 1K, HIF 2 HREURE, 40 °CRIBATK
+, HIECHE 2 mL G, WEIRS], SRARBUR AR
132 Hsmegdit

¥ Florisil [&AHAEBUH: I IE Lkt 6 mL 1G4k )R, BURER
WEAE R FAHAE RO, FIECHE 10 mL YERE, WedE B it
14, 40 CAKIBASIRT, IIAIECSE 1| mL, #®HE 1 min
VS RERARY), 1 uE 2 IERE, it GC-FID 1 GC-MS 22 .
1.4 {XE_EH

GC 254 JFFECIRAE: 300 °C; YERAREER: AMuERE, 43
ke 10:1; AR SaEREEE =99.999%), FuE: 1.5 mL/min;
{434 DB-5MS B4 (15 mx0.25 mm, 0.25 pm); ik
THERF: BIHEE N 60 °C, 45 1 min, RJ5 L
30 °C/min F+Z 300 °C, {#4% 5 min.

FID 454 FID ¥ #EUE : 300 °C; &/ 40 mL/min;
ZZS I 450 mL/min; FEMCRGRIZE) R 30 mL/min,

MS 45 B FIRIRE: 230 °C; BHIZIRIE: 300 °C;
= PR T4l (selected ion monitoring, SIM),
1.5 ERMBIFNFEE

TR I AR, BV ARG, T
AR 00055 T BE 23 B aiR B30 s, 0 i ™ A i o g
(matrix effect, ME), ASHFFY 38 o kb 48 3 5 DT e b o i 2k
P AR 2R 55 0 TR b v il 2k 0 BE SR ME, i IRAR (D
.,

ME/%=[ 3 Jit VG it A v il 2 A A1 356/ 391 o o il £ 114
R 100% )]
L6 HIELE

fif FH 2E H 2 5E1e A F) GC Ak T 4Eu, MassHunter
QuantAnalysis X4l OriginPro 2018C X4 i:47 0 5 H i

Al s

P A
~ 83 1
=
X 3t
)
bl 111.1
5 2
=
= 125.1

1 L

1'39'1131,2 253.0 315.0 377.1 439.1 490.6
. YU b T SO T

0
50 100 150 200 250 300 350 400 450 500
JEAT L (m/z)

’l 1
Fig.1

ARRE AT AR

2 EREHR

21 BERHAEE

R 17-= 4 FIR SRR RS, DL B 6
T LR, BRGSO AT 40T, B TG
BT EC LR, MOGE R A, KWUE, £ 15 m M
DB-5MS {4 #1:(15 mx0.25 mm, 0.25um) |, HFRIA BT
IR BA S B R
22 FIEEHHIMHK

B 17-=F HEAREERIEA GC-MS, 7E m/iz 40~550
W E NPT, e BARP R B2y 10.0 min,
PASH AP FE R LA 1A; Sk SN T
(97.1, 111.1, 125.1, 490.6)/F & HARYIEFE & ¥, #57 SIM
Jrik, HERERISIE SIM 1 I DL 1B, Horh BT s 5 /N 3
METFAESGZE =T, Mk 4906 dfreat, REHL
e yepma AR F AR F, H i TR 7 R LTI
s+, (A ILAE M LL(IN)TE i, W2 dikqs T s iy
B R, N 490.6 1E 0 BB T ARMEE R (R
WA 200 pg/mL)AY GC-MS 3% & F1 GC a3k & WL 2,

23 REEHSMmK

§5 250 5 1 B B — Pk RV TR AR B, AR ¥ 42
By, ARWFSE U R e e 2, WP IGAT  FEH
FIE] . 2R B M HEE T T Ak (n=3).

(DFEHE R

VR R G T AL . AP O ES A HLIR
FIBO 2227 7 b EE (W AR 35~60 °C) . A7 Tk Gl AR
60~90 °C), & ke, IECkE. Ehi: —EFLi(1:1, V:V)
5 B B PRI . SR (K 3AYRWI, A ik ok AR

35~60 °C) 2 B & 2  F H R, Rk
35~60 °CH AR 1Y A7 I Bk A Ry SR B
1.8
B 97.1
1.5}
g 12}
X
ool 111.1
=
,221
g 067 125.1
03}
490.6
[

0 1 Ml 1 1 1 1 I 1 1
50 100 150 200 250 300 350 400 450 500
JEnf Ho(miz)

17-= 4 F 0 04 433 B 1 (A) A SIM 5% & (B)

Full scan mass spectrometry (A) and SIM mass spectrometry (B) of 17-pentatriacontene
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F FHABIE 58 N7 AR I v, AT 28 FIRE A PR
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¥ (n=6), GC-FID 1 GC-MS - # [l fig & 43 51 7
88.9%~94.5% . 91.2%~98.2% =2 [a], HIX}H5 il 2= (relative
standard deviations, RSDs)73 |7 4.0%~6.4% . 4.6%~7.3%
Z IR, B 5 1 v B RORG 8 B X, A8 R AL Bl K
SEEIMERER LA 4, BAKGER L 2,

#£1 17-=+AHMERI LODs. LOQs. Z43EME . &M FEMBEXERERK

Table1 LODs, LOQs, linear range, linear equations and linear correlation coefficients of 17-pentatriacontene

oAU IRZS LODs/(mg/kg) LOQs/(mg/kg) 2R MEVE B/ (mg/kg) R eqn) =y SRR
GC-FID 0.30 1.0 1~100 Y=0.77X%+0.261 0.9998
GC-MS 0.15 0.5 0.5~40.0 Y=723X-1220.9 0.9991
32}
A B 4000}
30t "
< 2 3000}
g 8
= 26t g 2000 -
24| =
Q 1000
22
ZA\
1 1 1 1 0 1 1 1 1
9.0 9.5 10.0 10.5 11.0 9.0 9.5 10.0 10.5 11.0
{4 B s} 6] /min P84 B[] /min

4 ZEPRE R RILERIIKE- LOQ, 2LOQ A1 10LOQ ) GC-FID 3% (A)F1 GC-MS 2 BUE + & % K (B)
Fig4 GC-FID chromatograms (A) and GC-MS extracted ion chromatograms (B) of blank samples and their respective
LOQ, 2LOQ, and 10LOQ levels added

2 17T-=+HGHMIRELER LI LR (n=6)
Table 2 Experimental results of labeling recoveries of
17-pentatriacontene (N=6)

oy ANk Sl RSDs
/(mg/kg) /% %
1.0 88.9 6.4
GC-FID 2.0 94.2 5.1
10.0 94.5 4.0
0.5 91.2 7.3
GC-MS 2.5 92.7 7.0
5.0 98.2 4.6

2.7 SEPRAE AR

T GC-MS M T GC-FID HAT B & 19 R U, *%
F GC-MS XfREER 78 Hbuk i id 2 (X A 1L %) A 80
HEUROE e e 8 (U FR VAR 2 . RIS . TSRS . EIEE .
B | R . AR ST 17-= TR A R A TR
W o A 25 R W] : 80 LU BRI B R A L, 1T 78 ALk
rp e e R T I O RV BEAG KRN 100%, H
LY 0.58~51.10 mg/kg, Ui 17-=+ T 2 i i 28
PSRRI o A3 AR DL LI SA, M/INEEE B p i 25
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