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Abstract: UHPLC-Q-TOF-MS/MS was used to analyze the chemical constituents of the different parts of hellgrammites such as head,
thorax and abdomen. The differential material contents were detected. The distribution patterns of the chemical constituents of hellgrammites
was discussed. The ultra high performance liquid chromatography conditions were: Waters acquity BEH amide column, 100 mm x 2.1 mm, 1.7
um; mobile phase, 25 mmol/L aqueous ammonium acetate solution and acetonitrile in gradient mode, flow rate 0.2 mL/min; column
temperature, 30 “C. Mass spectrometry conditions were: Triple TOF 6600 high resolution tandem mass spectrometry, electrospray ionization
(ES]) ion source, and data collection in positive and negative mode. A total of 25 compounds were identified in hellgrammites by means of
positive and negative ion mass spectrometry information and element composition analysis. Among which, 19 compounds in the head, 21
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compounds in the thorax and 19 compounds in the abdomen (including nine amino acids, six organic acids, five nucleosides and five other

Modern Food Science and Technology 2022, \ol.38, No.8

compounds), with 19 compounds being reported for the first time in hellgrammites. The contents of the differential constituents in different parts
of hellgrammites were determined by HPLC. The results showed that there were significant differences in the contents of the differential
components in the head, thorax and abdomen (p<0.05). This research showed an analytical method with high sensitivity, and high degree of

separation for rapid analysis of the chemical composition of hellgrammites and identification of the differential compounds in different parts,

which provides a basis for fundamental research of hellgrammites’ substances and the selection of their usable parts.
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Fig.1 The different parts of hellgrammites

1.1.2 X5

PR D-LILALEE . RNEIR . PRE . R A
R PHER . IRIENENS ., HER. FREAR. AR,
BHS s AR ECA R A, S a0
CHB190118. CHB180525. CHB180121. CHB180614-
CHBI181129. CHB180612. CHB180522. CHB180616-
CHBI180313. CHB190106; ZJiE. HR. FAFERAK
s taitat, FHAbRAE A
113 MRELHEE

LC-30A A= RGHAHEREAL, HARREAR;
Triple TOF 6600 1 PURRAT 53 K& AT I 18] 15 43 H# o7 1%
1%, &[] SCIEX A7]; Agilent 1260 Infinity JAHH 1%
1%, £ Agilent A JY92-IID AL RS I 4 AR
B, T A RS ABRAR]; CPA225D BI4-J55r
=R, HEEZEE R A

1.2 o7k

1.2.1 UPLC-Q-TOF-MS/MS 5#t
1.2.1.1 &y s A s VA (1 i) %
Sy BUYD sk fi, JET e, A Ead 100
H i, R HE 1.0 g, BT 100 mL RE S, A 75%
LI 50 mL, Tk A R AE AR AR HH R 7 AL PR 30 min
(TR 600 W) , HUH, 04, H 75% 5 E %)
FE, $E5), 0.22 pm fHALIEMRGSUE, HEUEEMR, EAS.




MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.8

12.1.2 GRS AR &

FREGE & D- LA, RINERR. JRE . R, 4
R IR KT T 10 mL A=+,
NSRRI R BZIE, &SR EREN 1
mg/mL [FJXHIREREEL 0.22 pm fFLIEREIT g, Hes:
YW, HIE.

12.13 fisst

JR 7 B E SE . By Waters
acquity BEH amide # (100 mmx2.1 mm, 1.7 pm) ;
WA 25 mmol/L ZREKEH (A -2 (B)
VeMiERE (0~2 min, 95% B; 2~18 min, 95%~65% B;
18~20 min, 65%~40% B; 20~22 min, 40%~40% B;
22~22.1 min, 40%~95% B; 22.1~30 min, 95%~95% B),
Ui 0.2 mL/min, i 30 °C, #EFFE 1 pL.

JR S I B PR A S F . By Waters
acquity HSS T3 #F (100 mmx2.1 mm, 1.8 pm) ; ish
FHN 0.1%FRRKIEI (A) -2 (B) , VEelikhE:
0~1.5 min, 1% B; 1.5~15 min, 1%~99% B; 15~20 min,
99% B; 20~21 min, 99%~1%B; 21~30 min, 1% B;
Ui 0.2 mL/min, i 30 °C, #EFFE 1pL.

12.14  Jigstk

HE % B 1 (ESD , 1E. fuE PRI, Wi
JE (IS) A+5500 V, -4500 V; FALSIES (GS1)
N 55 psis AAAIES (CUR) A 35 psis fliBSES
(GS2) M 55psis ETIEIEEE (TEMP) 550 C;
HRARHEIE (DP) N80 V; AlifERERE (CE) H 35 V;
b A RREN X[ (CES) N 15 V; KNS R
KRR (IDA) , ZEFESH (MMDF) Al
HIABE IR (DBS) Mk —Rs&tE, fréizsk
PRAR ST — R4
122 HPLC ME £ 7o aE
1221 A AR %

FHTORIR B InA B B 5 (1 Pt ot ) % 7 Vs
[ 1.2.1.1.

HTFHER. TREAR. 2R RNERRS
W 5E FA i ) 28 v RS 1.2.1.1 R Akl
M 1mL, & 5mL &=EH, MA 0.1 mol/L FhiE R
fig- 2B 600 puL M 1 mol/L = Z % LISV 600
ul, VEA), HIKE 1h G, I 50%2 05K EZIE,
bEfEHA2 4 10 mL [ BP &rp, JIANIECHE SmL, f&
i, JWE 10 min, WHCTZEER, A 0.45 pm HfLE
JEpERE, HUSEW, RITE.

1222 XS &

JHER IR VPSR o HE SRV S S R DU

10.95 mg, YXEES 15.59 mg, I 10% FF A AR I E

=
==
i
ES

A& 100mL, BIfE.

WER e d@lR. AR R G X

ST R ERR 12.85 mg. FEEER 10.62
mg. SR 12.24 mg. RNEIR 11.66 mg, il 50%
BRI E A 25 mL, BIFSR & X IR S il £ VA -
H 2 RO A %) HR i AV 1 mL, B S mL &I,
BN 0.10 mol/L it FUIR AR MR- LK 600 pL 22 1
mol/L =& Z W 600 uL, ¥EZ), FINE 1 h
G, N 50%NEKBZIFE, /5% 10 mL (] EP
B, IIAIECKE SmL, k%, & 10 min, T
JEH, 1 0.45 pm FAFLUEREIEE, HUER, EPfR.
1223 it

SRR . IR B E . Agilent TC Cg tailifs:

(250 mmx4.6 mm, 5 pm); FEf: 30 °C; KnllK:
262 nm; JiANAH: A AHAFEE, B AHN 0.02 mol/L fif
iR — AV BE S (0~5 min, 99% B; 5~15 min,
98% B; ¥itif: 1 mL/min; HEFFE: 10 pL.

HEIR i E R som IR RN AR S EIE
Agilent TC Cg tailfF: (250 mm»4.6 mm, 5 pm); FE
T 43 °C, R K: 254nm; JEIH: A #8010
mol/L BEFEREN (EEERE pH 2 6.5) -2 (93:7), B
RNEHE-IK (4:1), BEEEBEML (0~11 min, 7% B; 11~13
min, 12% B; 13~15 min, 15% B; 15~25 min, 25% B;
25~30 min, 35% B; #iti#: 1 mL/min; #EFEE: 10 uL.
123 #IBEL%IT S04

K H PeakView 2.0 AT 5T 5 a6 2t 4 T4k
H, SIMCA 14.1 7 ERG M (PCAD FIIER e )N
AR T (OPLS-DA) 5 >R SPSS 26.0 4ttt
RIREAE, THEARERZE, BAR RSP E R R
RN, FETRRE T 25T, BEKT p 4 0.05.

2 #R51He

2.1 Jep b B FALA F R AT

% H UHPLC-Q-TOF MS/MS 7£ Fig “1.2.1.3” T
WM SR “1.2.1.47 THBE 2510 R RbIed okt
AT T, AR HURFIREAIIE ., f A
SEBAETRE (TIC), WE 2. KizfdhSA
PeakView 2.0 B, #RAHH LR EIRZE /T 5%10°,
[FIRL A B ARG S, @R Xt 2
HRAI SRR B 2R UCHC 34T e —me i S,
MIEPb sk B BSR4 e 25 M A
W OLE D, Sk B, RIS ER 19, 21, 19 4
B, BFE9 FRE LRI, 6 FaNIRISH
5 MRSy, 5 AN AR .

129



R EmiB Modern Food Science and Technology 2022, Vol.38, No.8

R 1 SRR E M ERNLER
Table 1 Qualitative identification results of different parts of hellgrammites
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