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Abstract: Objective To identify the major chemical constituents of 4/oe raw herb and establish UPLC characteristic fingerprinting
of Aloe (15 batches) for evaluation its quality. Methods An ultra-performance liquid chromatography coupled with quadrupole
time-of-flight mass spectrometry (UPLC-Q-TOF/MS) was applied in this study. The UPLC method was performed on a Waters
CORTECS T3 (100 mmX2.1 mm, 1.6 pm) column with 40 °C at 295 nm, and gradient elution with acetonitrile (0.1% formic acid) -
water (0.1% formic acid) was used at the flow rate of 0.3 mL/min. The Q-TOF/MS method was as follows: electrospray ionization
(ESI) source under negative ion scan mode; capillary voltage, 2.3 kV; source temperature, 100 °C. The software of similarity
calculation for traditional Chinese medicines fingerprints (version 2012) was used to establish the characteristic fingerprinting of
Aloe (15 batches). Results A total of 34 compounds were identified from 4loe raw herb, including 10 anthrones, 1 anthraquinone,
16 chromones, 5 pyrones and 2 other compounds. The established UPLC fingerprinting had good precision, stability, and

repeatability, which can meet the demand of the Chinese Pharmacopoeia. The similarities of 4loe raw herb from 15 batches were
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between 0.867 and 0.986. Meanwhile, 14 of 18 common peaks were identified by UPLC-Q-TOF/MS. Principal component analysis

(PCA) and cluster analysis can clearly classify the original plant of Aloe vera using common peak area as the variable. Conclusion

The established method of UPLC fingerprinting is stable, reliable, and specific, and the major components of Aloe raw herb can be
quickly identified by the UPLC-Q-TOF/MS method. The combined method of UPLC fingerprinting and qualitative analysis by
UPLC-Q-TOF/MS can provide more information for the quality evaluation of Aloe raw herb. Among the common peaks in the

fingerprinting, aloin A, aloin B, aloenin B, aloinoside A and aloinoside B can be used to differentiate the origin plants of Aloe.

Key words: Aloe; UPLC-Q-TOF/MS; qualitative analysis; fingerprinting; aloin A; aloin B; aloenin B; aloinoside A; aloinoside B
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Table 1 Information of 15 batches of Aloe raw herb

5 fits W SE it FEH PR

S1 20201122002 AR A R 25 AF R A8 5 ol 4fi 1] EE . Wi dRE . R
S2 20201122003 AR A R 2GR R A8 5 Rl AR R, WITIALRE . ToePE
S3 20201122004  ZHFHRA MR AC 5 H0 [ et WiHelg. A3
S4 20201122005 AR A R 2GR 7 A8 5 Rl Bl EE . Wi iR, R
S5 20201122006 &P AR A R 2544 7 A8 5 ol 4fi 1 M. WiARE . ToePE
S6 20201122008  ZM R A 2R 2S5 ol 4ii 1 Wa . WiHelg. AR
S7 20201122011 Z I P2 T LA R WiifERS . B R
S8 20201122012 AR A R 2544 7 A8 5 ol I LT H. WiikHE. A6
S9 20201122013 ZHEFEFHAH T EI) Y EViiNA wH . WiHelE. AR
S10 20201122014  ZHEFEFHAH T ¥y et WiHelg. A3
S11 20201122017  ZINFEEH M T E[JE JE 75 I BEtE . Wileig. B3
S12 20201122018 =N FEFEH LM T FERLR MR, WIHRE . e
S13 20201122019 =M EFEFHLAH T WAL R WiHels. A3
S14 20201122021  ZETTAEAHMERAH AHn ekt Wi RSs . B
S15 20200623022  dbE{FEMZE K Fn Ea . Wi AR . B
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15.0~15.5 min, 18.5%~20.0% B; 15.5~30.0 min,
20.0%~35.0% B;30.0~31.0 min, 35.0%~50.0% B;
31.0~31.5 min, 50.0%~99.0% B; 31.5~34 min,
99.0% B; AR 40 C; AR 0.3 mL/min;
& 3 pl: R 295 nm.
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Fig.1 UPLC-Q-TOF/MS BPI of Aloe raw herb (S15)

L/h; a7 SRR E 600 L/h; Al < AARR
0.5 mL/min; $94 0 8] 1.0 s; $9 38 5 8] (6] B& 0.02
s; Jfr HLYE 50~ 12005 %¥E R £
continuum; R B : normal; BTG . extended;
K S 2 R - R JUR 3R AT RS i I AR IR (B &
. 554.2615) .
3 ZBR59H
3.1 5% UPLC-Q-TOF/MS EM 5 Hr

N.H UPLC-Q-TOFMS 3#iiik, % “2.2.17 il
“2227 TUREAREFG AR, X “2.1.17 TN R
WOHATRII, 153 15 HLA 2520 S 7T
Fegp, LLS15 Af (1), RIEHL ARSI R E T
s ERAMRHIETR SO LR « R TR MSER TR R,
F5 0T HE it S SCRREL S, %8 34 MU s (3R 2),
HPAFERERERZE 10 AN BEZR 1A Bl 16 1
MEARRRS 5 A HAtSREY) 2 1




FER 2022447 $53% B8 Chinese Traditional and Herbal Drugs 2022 April Vol. 53 No. 8

* 2473 ¢

=2

ZE UPLC-Q-TOF/MS RS L EHER

Table 2 Major constituents in Aloe raw herb identified by UPLC-Q-TOF/MS

IR REI(X

BE  wmin LR AR BT ‘*“”‘(m e REHT () T
1 232 FEEHER CoHn0y  [M-H]- 393.1223 9.41 273.0739,245.0832,202.060 252,297 10
1173.058 1
2 259 (2'R)-8-C-glucosylaloesol CiHu0y  [M-H 395.134 4 0.05 351.113 1,275.093 4,231.0683 251,295 11
3 2.77 8-C-glucosyl-7-O-(S)-methyl- CuHx0y  [M+HCOO] 455.158 1 6.15 365.1230,333.0992,275.080 252,296 11
aloesol 1243.0652
4 312 7-O-HEE L CuHu0  [M-H 407.135 6 344 347.108 6,275.096 4, 243.0562 297 12
5 343 REST CuHx0y  [M-HJ 409.115 1 5.13 247.060 1 252,296 13
6 348 10-O-p-D-glucopyranosyl aloenin  CasHyO1s  [M-HJ 395.1390 2.98 409.1170,247.0614,171.0422 292 14
7 3.80 iso-8-C-glucosyl-7-O-(S)-methyl- CaoHasOs  [M+HCOO]  455.158 1 6.15 365.1230 291 11
aloesol
8 433 FEHIEC CxuHi016  [M-HJ 7012043 =556 461.1458,367.104 6,299.0934 228,308 15
9 547 8-C-glucosyl-(S)-aloesol CHz00  [M-HJ 395.1303  —9.87 351.1092,275.0891,231.0659 294 11
10 645 10-REFEHB CaHzOw  [M-H] 4331147 —2.77 270.050 6, 193.050 7 295 10
11 6.54 LT CisHzOnw  [M-H] 409.115 1 3.91 247.060 1,171.0450 296 16
12 6.58 aloveroside A C30HaOr  [M-H] 6712200 194 525.1630,273.0793,185.061, 225,297 1l
9161.0453
13 752 R¥TE CxsHioOu  [M-HJ 541.171 6 1.10 395.1332,247.060 4, 163.038 4 218,300
14 774 10-BIEFLEA CaHnOn  [M-H 433.1147 2.77 270.050 6, 193.050 7 300, 363 10
15 837 FEHHA CasHsOn - [M-HJ 540.163 2 2.99 375.1110,299.0934,257.0791 301 16
16 8.74 8-(a-Lhamnopyranosyloxy)}3B-D-  Ca4H3012  [M-H]" 509.170 0 8.05 363.1067,213.0543,163.0407 224,299 16
xylopyranosyl oxymethy!) napthalenol
17 9.79 rabaichromone CoH201  [M-HJ 571.183 0 245 527.1516,247.0614,179.036, 229,298 17
1161.023 1, 135.044 9
18 1011 %5 B CuH01p  [M-HJ 717.1992 =544 555.1502,409.1170,247.0614 309 11
19 11.77 4-O-glucosyl-isoaloeresin DI C3sHoO6  [M-H] 7172461 =920 579.1744,433.1147,297.081 0 296 14
20 1252 FEHE B CuHn0y  [M-HI 4171178 —1.92 297.0735,239.074 6,145.0282 296,354 18
21 1347 FEHED CuHOn  [M-HI 555.1812 =973 511.1595,417.1178,363.106, 228,300 19
7297.073 5,213.054 3
2 1427 F&H A CoHn0y  [M-H] 4171178 —1.92 297.0735,251.0693,239.073, 296,354 20
5225.0553,221.059 7
23 1490 7-0-FEFZHH A CooH30011 -HJ- 553.171 1 0.18 407.1356,189.056 3 22,300 12
24 1592 HA%HE D CuHxOn  [M-HI 555.1812 =973 511.1595,417.1178,363.106, 228,300 21
7297.073 5,213.054 3
25 16.13 FEHEH B CyHu0i  [M-HJ 563.1745  —3.55 443.1367,297.0822 296,355 20
26 1653 homonataloin CoHuOn  [M-HJ 4310964  —3.54 417.1178,311.0526 300 21
27 17.81 iso-homonataloin C2iH20010  [M-H]” 431.0964  —3.54 417.1178,311.052 6 300 21
28 1831 FZEpEEF A CyHnOi3  [M-HI 563.1746  —3.55 443.1367,297.0822 296,355 22
29 18.44 K%E C3HaO9  [M-H] 8132245 040 627.2089,443.1326,295.0587 219,300
30 18.85 aloenin-2"-p-coumaroyl ester CasHasOr2  [M-HJ 5551502 —0.18 307.0805,247.0614,171.047, 225,310 23
9145.028 2
31 1921 FZHT G CoH30010  [M-HJ 537.1835  —1.30 443.1459,297.074 6 259,310 11
32 2111 deacetyl littoraloin CaH30012  [M-H]” 533.170 5 8.63 443.1325 300 24
33 2197 K% CuHuOw  [M-HJ 651.1719 0.80 343.0810,299.091 6 265,308
34 293 K4 C3HiOi  [M-HJ 615.208 7 1.50 525.1788,339.0869,279.0654 221,299
35 24.05 microdontin B CyHsOn  [M-HT 563.1537  —2.84 515.1170,443.1320,311.052, 218,300 25
6297.073 5,255.065 7
36 24.54 microdontin A CxoHs0u  [M-HJ 563.1537  —2.84 443.1136,297.073 5,279.068, 218,300 27
7163.040 7, 145.028 2
37 2541 FEREE CisHiOs  [M-HJ 269.0442  —2.97 241.0896,231.0992,162.8395 254 26
38 26.10 (E)-2-acetonyl-8-(2-O-caffeoyl)}p-D- CaoH3012  [M-H]" 569.1652  —1.23 391.1021,297.0810,247.0614 221,306 27

glucopyranosyl-7-methoxy-5-
methylchromone

795 0 I i S

“*” is compared with the reference substance
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Fig.2 ESI-MS and proposed fragmentation pathway of aloinoside B in negative ion mode
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Fig.3 ESI-MS and proposed fragmentation pathway of 7-O-methylaloeresin A in negative ion mode
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Fig. 4 ESI-MS and proposed fragmentation pathway of aloenin B in negative ion mode
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