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Abstract: A rapid identification and determination method of chemical components in industrial maltooligosaccharide was
established by HILIC - ELSD - ESI— Q — TOF/MS technology. Taking maltooligosaccharide as the research object, the rapid
separation of maltooligosaccharide was carried out by HILIC method, and a variety of compounds were identified by ESI-Q-
TOF/MS method. Based on the accurate molecular weight, MS/MS fragmentation characteristics, chromatographic retention
behavior and other information , combined with reference material information and literature reports,the known components were
quantitatively determined by HILIC— ELSD.The results showed that the separation of the components in maltooligosaccharide
was good by hydrophilic chromatography. Ten components in maltooligosaccharides were identified by ESI-Q-TOF/MS, the
correlation coefficients of the regression equations of the seven compounds ( glucose , maltose , maltotriose , malttetrasaccharide,,
maltpentasaccharide , malthexose , maltohexaose ) were all better than 0.9990, indicating a good linear relationship. The average

recoveries were in the range from 95.66% to 99.00% with relative standards deviation between 1.11% and 4.93% .The limits of
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detection ranged from 0.004 to 0.070 pg/mL and limit of quantitation between of 0.013 ~0.233 wg/mL. The quantitative

determination of seven components showed that the content of maltose was the highest (14.31% + 0.13% ) , followed by

maltotrisaccharide(9.34% + 0.14% ) and maltohexose ( 7.49% = 0.09% ) . The total contents of maltose, maltotrisaccharide,

maltotrisaccharide , maltopentose , maltohexose and maltoheptoglycose reached 43.39% +0.35% .The method had good resolution

and high sensitivity, and could be used for qualitative and quantitative analysis of maltose with different degree of

polymerization.It provides an analytical method support for the industrial production and application of maltooligosaccharides.
Key words . UPLC, HILIC, ESI-Q-TOF/MS, maltooligosaccharide
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Table 1
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A Wit EST-TOF,/MS K i fo: ) £ 45 5

ESI-TOF/MS accurate mass measurements of compounds

m/z

[M-H]- [M+CL]- [2M-H] -

[M-2H]2%- MS/MS

180.0634  179.0558  215.0333  359.1198

342.1156  341.1092  377.0858  683.2257

CigH3006  504.1684  503.1621  539.1390  1007.3265

Cp4Hyp 0y 666.2213  665.2157  701.1930 1331.4367

5 EL S C30Hs52006 828.2741  827.2673  863.2443  1655.5437

C36Hg03 990.3269  989.3125  1025.2980

CpHp036 11523797 11513745 1187.3430

8 & 2F )\ bl CygHgr04y 1314.4326 1313.4255 1349.4001

9 XN Cs4Hgp 046 1476.4854 1475.4743 1511.4535

10 ZZEHHE CeHi0s;  1638.5382 1637.5341 1673.5037

[M-H-60] - 119.0351
[M-H-60] - 2814931,
[M-H-120] - 221.0649
[ M-H-CgH,(05 ~H,0] - 161.0417
[M-H-60] - 443.1412,[ M=H-120] - 383.1200,
[ M-H-CgH,(05] = 341.1091
[ M=H=(C¢H,o05), —H,0] ~ 161.0435
[M-H-60] - 605.1953,[ M—H-120] - 545.1740,
[ M-H-CgH,405] = 503.1633,
[ M-H-(CgH,405),] - 341.1096
[ M-H-CgH,405] = 665.2158,
[ M-H-CgH (05 ~120] - 545.1737,
[ M-H-( CgH,g05),] ~ 503.1629,
[ M-H=(CgH,40s)3] - 341.1089
[ M—H-CgH,405] = 827.2694,
[M-H-( CgHg05),] ~ 6652164,
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[ M-H-(CgH,g05),] = 341.1091

[ M—H-CgH,(05] = 989.3114,
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Table 2 Results of compounds UPLC analysis of the regression equation, linear range and detection limit,limit of quantification

W e 15 )y e eS| AR R EL i) R JE 1 R
(pg/mL) (r) (pg/mlL) (pg/mL)
1 A y = 1.6668x—0.0438 7.50~120.00 0.9994 0.004 0.013
2 L y =1.5434x +0.1650 8.75~140.00 0.9997 0.005 0.015
3 AT y = 1.5969x-0.2461 10.00~240.00 0.9999 0.009 0.029
4 FEIEpEE y = 1.7666x-0.2723 8.13~130.00 0.9998 0.005 0.017
5 EERM y =1.9274x-0.7613 8.75~140.00 0.9994 0.008 0.027
6 I y =2.3344x—1.7463 13.75~220.00 0.9995 0.010 0.034
7 EIELmE y =2.7032x-3.3334 17.50~420.00 0.9992 0.070 0.233
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T OSSR IERE ST, BRAR T A W0 O i T
KIS 25 T A28 2 LR I F O R, SRR &
HALE YO, SRR 4 PR,

M4 Rl LIE B AR REZ P 2 2L
SR, R 1431% + 0.13% , H ik Ry 32 2 — b
9.34%+0.14% ,FZ 2E 5K 7.49% + 0.09% , 32 2 &
ZEROMEANZZ 25 UM B0 S 32 30T, T 2 0 0 B e
%, AR 0.80% + 0.02% 22 2 22 28 —pk 2 28 U
W ZEZETNE RSB FINZE 2RO A R B I as F)
T 43.39%+0.35% .,

3 it

AHFSE B 57 19 HILIC — ELSD — ESI— Q — TOF/MS
Sy M RE AR IR ZEME Tl = S ik, ar s E A (R
B L AR B 4y AT R ) B S R 45 RS
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Table 3  Results of recovery test
e JF U T EES=y [ SRl % RSD
(pg/mL) (pg/mL) (pg/mL) (%) (%) (%)
8.11 6.00 13.71 97.17
ki 8.11 8.40 15.82 95.82 98.23 3.13
8.11 9.60 18.01 101.69
4445 35.00 78.22 98.46
i 44.45 44.80 87.90 98.49 97.85 1.11
44.45 53.20 94.32 96.59
93.14 73.60 160.23 96.10
FEE 93.14 92.80 18291 98.37 99.00 3.30
93.14 112.00 210.33 102.53
36.17 28.60 61.38 94.77
Ui 36.17 36.40 70.27 96.83 96.04 1.16
36.17 42.90 76.32 96.53
43.42 33.60 74.24 96.39
FEE T 43.42 43.40 82.31 94.80 98.36 4.93
43.42 53.20 100.37 103.88
75.04 60.50 129.18 95.31
F b 75.04 77.00 144.21 94.85 97.85 491
75.04 93.50 174.25 103.39
143.73 113.40 24322 94.59
F Rk 143.73 142.80 27731 96.78 95.66 1.15
143.73 170.80 300.73 95.61
#z4 TMEWEHMEEER (%) (n=6)
Table 4  Contents of 7 compounds(% ) (n=6)
L&Y 1 2 3 4 5 6 Sk (%)
kb 0.81 0.81 0.80 0.82 0.77 0.78 0.80 +0.02
s 4.44 4.45 436 452 433 4.49 4.43 +0.08
FAE 9.31 9.54 921 9.26 9.19 9.45 934 +0.14
32 3E DU A 3.62 3.55 3.68 3.59 3.56 3.60 3.60 £0.05
F T 434 4.19 4.25 4.18 420 424 423 +0.06
A2 LTS 7.50 7.63 743 7.54 7.41 743 7.49 +0.09
FEL A 14.37 14.50 14.36 14.26 14.14 14.23 14.31 +0.13
FIERER AR 43.59 43.87 43.29 4335 42.83 4345 43.39 +0.35
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