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Abstract: To clarify the chemical constituents of the traditional Chinese medicine Aloe made from Aloe barbadensis,
i.e., the concentrated dry matter of the juice of the leaves of A. barbadensis, a systematic qualitative analysis of them was
conducted using the technique of HPLC-DAD-ESI-IT-TOF-MS" in conjunction with the comparison of reference
compounds and literature search. The gradient elution was performed with water ( A)—acetonitrile (B) as mobile phase
at a flow rate of 1.0 mL + min". The liquid chromatography-mass spectrometry data were acquired under alternate
negative ion and positive ion detection mode using an ESI ion source. The structure elucidation of the chemical
constituents was mainly based on negative ion mass spectrometry data. The results were as follows; (1) For the first
time, the fragmentation pathways of anthraquinones ( aloe-emodin, physcion, and emodin-8-O-8-D-glucoside ),
anthrones ( aloin A, aloinoside A), chromones ( aloeresin D, 7-O-methylaloeresin A, altechromone A, aloesin,
aloeresin G, and aloeresin C), and a-pyranones (aloenin A, aloenin B) in Aloe made from A. barbadensis were
clarified. The fragmentation pathway of anthraquinones was dominated by loss of CO, and CO, and that of anthrones was
dominated by cleavage of hexosides and loss of CO. The fragmentation pathways of chromones was dominated by cleavage
of hexosides and hydrolysis of the ester group, and that of a-pyranones was dominated by cleavage of hexosides and loss
of CO, and H,0. (2) A total of 168 chemical constituents of Aloe made from A. barbadensis were detected, and 78 of
them were identified on the basis of reference compound comparison, literature retrieval, and chemical database (such
as SciFinder) searching. The 78 compounds included 3 anthraquinones, 29 anthrones, 35 chromones, 7 a-pyranones and
4 other constituents. Twenty-three of 78 compounds were discovered in the leaves of A. barbadensis for the first
time. Fourteen of 23 were newly discovered compounds, including aloinoside D, isoeleutherin, and ethylidene-aloenin,
possessed antibacterial , anti-inflammatory, or free radical scavenging activities. The results of this study further enrich
the information on the chemical constituents of the traditional Chinese medicine Aloe made from A. barbadensis, and lay
a foundation for the study of the therapeutic material basis and quality control methods of Aloe.
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(A. ferox') B HA 7] Ja& 3 SxAF W) W %) Wk 4 T 452
Yo HEATE T IS KA 3072
B, AT TR A R B Al 55, SRR
LR BUR Pt B e I8 Y 55 2 Fh 24 S P (A
Wit ,2018) . BACZY B BF TS R W], P 254 L)
X =il H R i R (TNBS) i 5 1 K B4 R A IR
Y71 FH (Naini et al., 2021) , P 2549 19 R0UK
B AR 0 f A /R (Saha, 2013), H
B AEERLR P 25 b, © B A L2 iy 110
it ( Kahramanoglu et al., 2019) ,3iX 110 Flifb2# Al 43
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barbadensis) AT T 48 T 1R ) , Bl rh 2 LR
P CHBREMAG T EZm) BE, AEHE D
(PS0801-0025, 25 mg) .25 & A(PS0136-0025,
25 mg) JZE K H E (PS1255-0025, 25 mg) \7-0-
LM 255095 A (PS0799-0010, 10 mg) R
fik (PS010626, 20 mg) |, K & F -8-0-B-D- L i 7 4
FEH (PS011865, 20 mg) ¥ [ AL AR A= W #t
Fo R A BR 2 |5 7 2535 & (B23136-20, 20 mg)
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W B bt EA R A BRA R A X R Y 4l
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160~ 170 min,70% ~100%B ;170 ~ 175 min, 100%B
DAD 850K K 190 ~ 400 nm, JEi 4 F 0T .
M5 55 B TR (ESI) |, 1E 9 B 1 38 R S = 5 Joit 2 4
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MS? ) 5 AH TRl 1755 il B3 BB 1R 50% 5 Jin A e ik 2
4 200 C 5 T BRI R S 200 C 5 K L ey
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e A5 BLL S & SciFinder B85 A, #E I Ho Ak 2
45,

2 HREH A

AT TR rheE WL R HT 30.01 Da
(CH,0) .14.01 Da(CH,) .43.99 Da(CO,) .44.03
Da(C,H,0) .27.99 Da(CO) .42.01 Da(C,H,0) .
18.01 Da(H,0) .60.02 Da( C,H,0,) %%, 435 F B
Gy A R R P R PR R R N R
SR PRI CWEEE R (DL H,0 TBAKR )
LRI,
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Table 1 Mass spectrometric data of reference compounds of nine chemical constituents of Aloe

papitstin Juf L 43 F RN

Reference compound m/z Formula Characteristic fragment ion

PEEHA D 555.1877  C,H,,0, [M-H]" 537.1722 [M-H-H,0]", 511.159 1 [M-H-C,H,0]",

Aloeresin D 451.136 6 [ M-H-C,H,0-C,H,0,]", 297.074 3 [ M-H-
C,H,0,]", 243.066 7, 215.074 5, 189.055 6, 163.046 0

SR A 417.119 1 C, H,,0, [M-H]" 279.059 7 [M-H-C,H,0,-H,0]", 251.071 3 [M-H-

Aloin A C,H,0,-H,0-C0]", 223.075 4 [M-H-C,H,0,-H,0-
2C071°, 269.080 4, 255.063 6, 241.077 0, 239.072 7

EEPN ¢ 269.0455  C,H,0, [M-H]" 239.0323 [M-H-CH,0]", 211.037 1 [ M—H-CH, 0~

Aloe-emodin CO]", 183.053 1 [M-H-CH,0-2C0]", 241.047 6,
225.046 8, 197.050 1, 181.054 5

7-0-FF BB A 553.1715  C,H,0,, [M-H]" 407.137 5 [M-H-C,H,0,]", 365.125 3 [ M—-H-C,H,0,-

7-0-methylaloeresin A C,H,0]", 243.065 0 [M-H-C,H,0,-C,H,0-C,H,0, -
H,0]", 215.072 3 [ M-H-C,H,0,-C,H,0-C,H,0,~H,0-
€OJ, 333.096 5, 275.090 8, 191.060 7

EE-3 393.119 1 C,H,,0, [M-H]" 273.077 8 [M-H-C,H,0,]", 245.083 1 [ M—H-C,H,0, -

Aloesin €017, 231.066 8 [ M—~H-C,H,0,-CO-CH,]", 203.072 5
[M-H-C,H,0,-CO-CH,-CO]", 147.049 0 [ M -
H-C,H,0,-CO-CH,-CO-C,H,0]"

K 7 ik 283.061 7 C,H,,0; [M-H]" 269.048 9 [M—H-CH, ], 241.077 0 [ M~H-CH,-CO] ",

Physcion 225.044 3 [ M-H-CH,-CO, ], 181.060 9 [ M~H-CH, -
2€0,]", 197.096 6

Altechromone A 189.055 7 C,H,0, [M-H]" 174.0359 [M-H-CH, - ],
146.030 0 [ M-H-CH, - -CO]"

KEEH-8-0-B-D-IL 4 HEF  431.0984  C,,H,,0, [M-H]" 371.083 1 [M-H-C,H,0,]", 311.062 3 [ M-~H-2C,H,0,]",

Emodin-8-0-8-D-glucoside 297.042 3 [ M-H-2C,H,0,-CH,]", 335.062 1, 307.063 5,
293.051 4, 269.051 1, 265.053 8

LA 409.1140  C,H,0, [M-H]" 391.1273 [M-H-H,0]", 373.111 3 [M-H-2H,0]",

Aloenin A

347.140 9 [ M-H-H,0-C0, ], 317.130 0 [ M—H-H,0-CO, -
CH,0]", 289.136 8 [M—H-H,0-C0,-CH,0-CO]",
271.127 7 [ M=H-H,0-C0,-CH,0-C0-H,0]", 253.117 5
[ M-H-H,0-C0,-CH,0-C0-2H,0]", 363.118 4, 259.091 7

2.2 HPLC-DAD-ESI-IT-TOF-MS" 43 #f B th 25
NRBAEUZERS

¥ 1.2 TR 5443 Bk 2 25 it i s W, 15
)7 B RCT AR A S E (BPC) LI 2, 2K
2] 168 T 25 PR R ™ 25 Ak il oy, b 2
YerE/HeIN 78 Tk A RS B ER 2, K
SR 90 Bk e Lo L3 3

23 FEUFER SRR BAEMERFR

231 BEmER s EE BEERENSEEAEZ
T VR B 2R A6 5 0, S v 2 7 25 1 32 805 1k
gy LR R, G C56 1 B+ — 20Uk
TR A L [M=-H] H m/z 269.045 1, #i H 4>+
KK C\sH, Oy, 76 G B8 rh W E B il 47 + 55
F 42 27.99 Da (CO) F= W H B F m/z
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12743 13X Chemical formula: CooH3,011
K4 T 5 Exact mass: 555.187 2

72558 1D Aloeresin D o/c',;l,
‘9)
e [0}
-H,O
l : - “OH

on 9
H “1-H HO

0
153 73X Chemical formula: Co9H901¢”
K 73T it Exact mass: 537.176 6

W5 T

8 3 (6]
1627533 Chemical formula: Ca7H70,¢"
43 T+ it Exact mass: 511.161 0

OH {22413 Chemical formula: CoH;053”
Fi6fi 737t Exact mass: 163.040 1

7 Chemical formula: C14H;;04
Fii 73 1t Exact mass: 243.066 3

d, fcleavage
B —

HO

1243 7+ Chemical formula: Co5Hp30g
K7 T+ 5 Exact mass: 451.139 8

l icleavage

g cleavage
-C,H40,

16253 73X Chemical formula: CyHgO3”
Fitfi 4> T+ 5 Exact mass: 189.055 7

Y Sl ()
A= J'fﬁ Chemical formula: C gH»;0g
K567 755 Exact mass: 365.124 2

A A% ) Undetected
a, d cleavage
-H,O
>0

© o
—0
_0 o I'H -H
| o5 S o
—_— |
o)

1275313 Chemical formula: Cj3H;;05”
F& 7 T & Exact mass: 215.071 4

B1 AEUERSFERE D TRHRBER

Fig. 1

241.049 6 (C,H,0,) , % b 2% Sk ( Zhang et al. ,
2017) Booxt B R A5 B AE Ak & ) €56 Ry P 25
REEF 5 K,

2.3.2 BEAE Ry BRI A P
A BT B A aloinoside D %5, fL& %) C36-
C40 .4 [F] 3 S Fa 1A #E B 88+ — 95 3% rh oI 52
FIHMES ¥ B 7 [M-H] (m/z 563.18) 5 [ M+
HCOOH-H] ™ (m/z 609.18) , il il H 4 7 N
Cy,H,, 0, LIMEA Y C40 R R G C36-
C40 2RI, TEALEY C40 1 953 h ol
B Sy T8 TSk £ 120.04 Da (C,H0,)
f142.01 Da(H,0) AR &5 m/z 443.131 4
Ml m/z 401.124 5, FL 0T 8 A9 T 335 24 3 72 n &) 3
JIi7R o X272 SCHR (Aldayel et al., 2020; BRIE/E
45,2022) X b & W C40 K aloinoside A or
aloinoside B or isomer, L& ¥ C36-C39 & C40 )
[ 73 5 #4448 25 %€ O aloinoside A or

aloinoside B or isomers,

Proposed fragmentation pathways of aloeresin D of Aloe

&Y C16-C78 H N [a) 43 S A 1671 85+
— G HME S F B F g [ M+HCOOH-H] 2
m/z 625.18 , T H53+F Xk C,,H,, 0, . VLS
C78 J il R RIE Y CT16-CT8 WA fHiEAE, #
&Y C78 1Y ot h WA 2 th o 7 85 1 1%
2252 120.04 Da(C,H0,) .182.08 Da [ 146.06
Da( CH,,0,)+36.02 Da(2H,0) ] /4 BT F 25 1
m/z 459.125 2 F m/z 277.054 1, i@ &f £ 17
SciFinder 2% #5 &, w1 £ K E b & ¥ C18 N
aloinoside D or isomer, L&) C76-C77 JiL&W)
C78 1y [a] 7 S Ay 1A, DA ot o o w0 20 48
aloinoside D or isomer,
233 EEMERY SR OEEATEHH D,
FEEH T G rabaichromone (7-0-F 22 A 258 A L
ST 8-C-glucosylaloesol , 7 25 #r # C 55, DU
PR G A SR, 8-C-glucosylaloesol , /7 25
HC A ZEHH D RN 7-0-H 25001 A i), 4R
F AR 53 ] BB AL AR
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Table 2 Identification results of 78 chemical constituents in Aloe made from Aloe barbadensis by HPLC-DAD-IT-TOF-MS"

" N Sz 1o N .
e mEmEE prk ogge  FWECRE g i
No iy ('min) Formula Type® Measured Frror Major fragment ion (m/z) Compound
’ b ype value (m/z)  (ppm)
C1 74.08 CyyH,,0, | 537.174 0  -4.84  269.071 8, 255.058 1, FEHH G
215.071 4 Aloeresin G
c2® 7.57 CyH,,0, I 575.174 1 -5.04 367.100 5, 215.057 5 Littoraloin
c3* 8.73 C,,H,0, m 393.120 0 2.29 273.071 7, 245.075 8, PSR
231.054 2, 203.077 7 Aloesin
Cc4 9.52 C,H,,0, m 393.119 1 0.00 351.103 3, 303.082 3, P R R A FA R
273.074 9, 245.078 1, Aloesin isomer
231.043 5, 203.071 1
Cs 25.54 CyH,,0, | 393.119 2 0.10 303.076 4, 273.074 2, PR A A3 SR A
245.079 2, 231.048 8, Aloesin isomer
203.066 3
Co 8.95 C,,H,,0, m 395.133 2 -4.05 351.116 2, 231.065 4, 8-C-glucosylaloesol or isomer
203.067 1
c7 10.62 C,,H,,0, il| 395.134 2 -1.52 351.106 0, 275.089 9, 8-C-glucosylaloesol or isomer
231.062 1, 203.067 7,
185.055 7
C8 11.75 C,,H,,0, I 395.135 4 1.52 351.106 5, 275.092 1, 8-C-glucosylaloesol or isomer
231.069 3, 203.070 1
c9 16.88 C,,H,,0, I 395.134 1 -1.77 275.091 5, 231.055 5 8-C-glucosylaloesol or isomer
C10 24.55 C,,H,,0, il| 395.134 0 -2.02 275.086 9, 231.056 2, 8-C-glucosylaloesol or isomer
203.067 7
C11 25.83 C,,H,,0, | 395.134 7 -0.25 275.088 1, 231.067 2, 8-C-glucosylaloesol or isomer
203.068 6
C12 27.58 C,,H,,0, | 395.134 4 -1.01 351.119 3, 275.089 4, 8-C-glucosylaloesol or isomer
231.064 6, 203.073 8
C13 12.51 CyH,, 04 I 407.134 8 0.00 275.079 0, 243.062 9 7-0-methylaloesin
Cc14® 14.63 G, H,0, I 437.1457 0.92 405.110 4, 285.073 5, 7-(B-D-glucopyranosyloxy ) -5-
257.076 0, 211.062 0 (4-hydroxy-2-oxopentyl ) -2-methyl-

4H-1-benzopyran-4-one or isomer

C15® 23.75 C, HyO, | 437.145 7 1.83 391.130 2, 269.087 3 7-( B-D-glucopyranosyloxy ) -5-
(4-hydroxy-2-oxopentyl ) -2-methyl-
4H-1-benzopyran-4-one or isomer

C16"® 16.78 C, H)O0, m 483.149 9 -1.86 437.140 0, 419.132 6, 7-( B-D-glucopyranosyloxy ) -5-
393.121 7 (4-hydroxy-2-oxopentyl ) -2-methyl-

4H-1-benzopyran-4-one or isomer

Cc17® 17.54 C,H,,0, v 435.130 0 0.69 391.131 3, 373.126 3, Ethylidene-aloenin or isomer
357.092 0, 325.105 4,
313.106 7, 296.100 6,
283.078 8, 271.093 0,
231.068 8

Cc18® 18.82 C,H,,0, v 435.128 9 -1.84 331.110 3, 325.095 8, Ethylidene-aloenin or isomer
313.101 2, 271.094 6,
257.097 8, 231.068 8,

215.085 3
C19® 24.89 C,H,,0, \% 435.128 9 1.61 271.048 6, 267.056 5, Ethylidene-aloenin or isomer
253.047 9
C20 2282 C,H,LO0, J\1 409.1123  -4.16  247.059 7, 203.066 9 FIEET A SRS SR
Aloenin A or isomer
Cc21 28.13 CH,,0, I\ 409.1125  =3.67  247.057 1, 203.061 7 FZET A Ry A

Aloenin A or isomer
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No ty('min) Formula Type© valué (m/s)  (ppm) Major fragment ion (m/z) Compound
c22"® 24.28 CsH,,O; 1 275.091 6 -3.27 231.068 8, 213.051 3, 2-( hydroxymethyl) -5-[ (4S) -4-hydroxy-
189.057 8 2-oxopentyl ] -4H-1-benzopyran-4-one
C23 28.53 CyH,, 0, \Y 671.216 5 -4.17 525.154 1, 213.052 0, Aloveroside A
185.055 7
Cc24* 28.96 C,H,,0, 513.161 4 -3.51 351.104 6, 189.053 1 Plicataloside
C25° 27.58 C;,H,, 0,4 663.228 8 -0.90 501.172 3, 325.087 4, Epimedkoreside B or isomer
307.086 1, 187.038 8
C26° 29.45 Cy, HyyO s 1 663.227 9 -2.26 501.182 4, 307.078 7, Epimedkoreside B or isomer
265.062 7
Cc27* 30.64 Cy,HyyO s | 663.226 8 -3.92 325.088 4, 307.077 9, Epimedkoreside B or isomer
265.069 3
C28"° 38.01 CH, 0, 111 505.133 6 -3.17 343.079 4, 325.065 1, 1H-2-benzopyran-1-one or isomer
299.087 8, 281.076 0
C29® 42.30 C,Hy, 0, 11l 505.134 2 -1.98 343.080 7, 325.073 1, 1H-2-benzopyran-1-one or isomer
299.090 8, 281.080 0,
241.051 5, 197.059 9
C30° 142.62 C,H,0,, m 505.133 6 -3.17 343.079 4, 325.065 1, 1H-2-benzopyran-1-one or isomer
299.087 8, 281.076 0
C31 42.88 CxH;,0, m 571.179 1 -5.25 527.150 8, 351.105 8, Rabaichromone
231.061 6, 193.053 7,
179.023 9
C32 43.06 Cy,H O, v 717.201 4 -3.07 555.141 8, 409.103 4, PLET B
307.078 6, 289.071 8, Aloenin B
247.057 6
C33 34.23 CyHy, O, m 7012077  -1.43  539.1521, 307.079 1, PR C
231.069 8 Aloeresin C
C34 46.46 C,, H,,0, I 417.120 4 3.12 297.073 4, 279.067 9, PEEF A SRS A A
269.076 3, 251.069 0, Aloin A or isomer
233.060 0
C35* 50.27 C,H,0, I 417.118 9 -0.48 297.072 3, 279.054 1, AT A
269.072 4, 251.071 2, Aloin A
225.060 1
C36 52.93 C,H,,0, I 563.174 9 -3.73 443.130 5, 401.119 2, Aloinoside A or aloinoside B or isomer
303.051 7, 277.073 1,
253.050 2
C37 60.11 C,H,,0, I 563.175 8 -2.13 443.129 4, 425.120 9, Aloinoside A or aloinoside B or isomer
365.101 3, 295.059 2,
277.046 3
C38 93.51 C,H,,0, I 563.175 8 -2.13 443.128 2, 425.131 0, Aloinoside A or aloinoside B or isomer
365.102 3, 295.059 8,
277.047 7
C39 56.64 C,H,,0, I 609.182 7 0.33 563.170 7, 443.134 6, Aloinoside A or aloinoside B or isomer
401.122 1, 295.055 3,
281.072 6, 277.046 1,
261.054 5
C40 60.87 C,H,,0, I 609.182 5 1.15 563.171 3, 443.131 4, Aloinoside A or aloinoside B or isomer
401.124 5, 295.057 1,
281.073 2, 277.045 3
ca1* 53.34 CyH, 0, m 555.186 2 -1.80  511.155 4, 243.061 2 P D
Aloeresin D
C42 68.96 CyxHy 0, m 555.149 9 -1.62 391.086 2, 307.078 7, 6'-0-coumaroyl-aloesin or isomer
271.056 0, 247.058 1
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C43 78.19 CxHy 0, 1 555.150 6 -0.36 331.075 9, 307.081 6, 6'-0-coumaroyl-aloesin or isomer
271.070 1, 247.054 4
Cc44* 56.64 C,,H,,0,, 1 553.172 6 1.99 407.128 3, 275.086 9, 7-0-H B ZEHH A
227.062 1, 191.069 6 7-0-methyl-aloeresin A
C45" 58.03 C,sH,0,, I 519.150 8 -0.19 357.093 2, 339.079 6, 3(2H) -Benzofuranone,, 6,7-dihydroxy-
321.070 5, 313.099 5, 2-[ [ 2-hydroxy-4-( 4-hydroxybutoxy )-
295.085 6, 280.073 6 phenyl ] methylene ] -glucoside or isomer
C46 63.68 CyxH;,0,, I 579.171 3 -1.04 459.126 4, 441.114 8, Deacetyllittoraloin or aloinoside C
417.128 3, 295.042 2,
277.044 2
C47 75.21 CyxH; 0, I 579.172 0 0.17 533.155 3, 443.129 5, Deacetyllittoraloin or aloinoside C
295.058 4, 267.055 8,
253.050 2
C48 40.46 CyxH; 0, I 579.172 1 0.35 416.108 8, 297.063 0, Deacetyllittoraloin or aloinoside C
252.033 4
C49 45.17 CyxH; 0, I 579.171 5 -0.69 459.126 6, 417.117 3, Deacetyllittoraloin or aloinoside C
351.092 7, 309.081 3,
297.078 1
C50 63.39 C, H,0, I 415.103 5 -0.96 295.056 5, 266.055 1 Aloe-emodin-11-0-rhamnoside
C51 65.31 C, Hy 0, I 415.103 5 -0.96 295.059 2, 266.064 8 Aloe-emodin-11-0-rhamnoside
Cc52® 70.67 C,sH; O, m 343.083 0 2.04 325.064 9, 307.046 8, Feralolide or isomer
281.079 5, 241.066 2
Cs3 67.08 C,H,,0, I 459.131 0 2.83 297.073 3, 251.065 1, 6'-0-acetyl-aloin A or isomer
223.076 2
C54 84.79 C,H,,0, | 459.128 7 -2.18 339.086 8, 279.061 9, 6'-0-acetyl-aloin A or isomer
251.058 3
Css 81.19 C,H,,0, | 459.129 1 -1.31 339.085 1, 279.062 9, 6'-0-acetyl-aloin A or isomer
251.060 5
C56 102.69  C,H,O0, I 269.045 1 -1.49  241.049 6 PR R A4 A A
Emodin isomer
Ccs7° 104.39 C,,H;0, m 357.097 6 -1.12 339.082 8, 321.071 5, Aloedihydroisocoumarin or isomer
313.109 6, 295.093 1,
280.072 2, 271.095 4,
251.140 6
Cs8® 112.83 C,,H;0, m 357.097 2 -2.24 339.103 5, 321.072 3, Aloedihydroisocoumarin or isomer
313.118 8, 295.082 4,
271.083 3
C59 93.16 CyoHy 0y, I 563.155 4 -0.89 443.108 2, 399.117 7, Microdontin A or microdontin B or
351.093 5, 297.073 8, isomer
279.060 4
C60 94.82 CyHyx0,, I 563.153 1 -4.97 443.109 3, 399.117 2, Microdontin A or microdontin B or
297.073 7, 279.061 1 isomer
Cel 94.77 CyyHy Oy, Il 563.154 0 -3.37 443.109 3, 399.117 2, Microdontin A or microdontin B or
297.073 7, 279.061 1, isomer
255.060 0
Co62 97.01 CyoHy 0y, I 563.154 0 -3.37 443.110 2, 399.117 3, Microdontin A or microdontin B or
297.071 5, 279.065 3, isomer
255.062 4
C63 99.94 CyHyx0,, I 563.155 1 -1.42 443.107 1, 297.072 9, Microdontin A or microdontin B or
279.060 0, 255.058 1 isomer
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Co4 102.31 CyoHy 0y, I 563.155 4 -0.89 443.113 8, 297.063 0, Microdontin A or microdontin B or
255.063 5 isomer
C65 105.47 CyoHy 0y, I 563.153 7 -3.91 443.103 8, 297.074 0 Microdontin A or microdontin B or
isomer
C66 108.42 CyoHy 0, I 563.155 3 -1.07 443.120 9, 399.118 7, Microdontin A or microdontin B or
297.077 2, 279.054 7, isomer
255.064 9
ce7® 152.16 C,H,0, 271.095 4 -8.12 253.035 1 Isoeleutherin or isomer
Co68 9.98 C, H, 0, 455.154 9 -2.20 365.126 5, 333.091 3, 7-0-methylaloesinol or isomer
275.086 9, 243.067 5
C69 11.05 CyH, 0, I 455.155 1 -1.76 365.119 8, 333.095 8, 7-0-methylaloesinol or isomer
275.087 2, 243.061 9
C70 13.58 CysH;, 045 v 617.171 8 -0.81 571.163 1,409.110 5, 10-0-B-D-glucopyranosyl aloenin or
247.055 5, 215.029 8, isomer
203.067 1
(o7 26.95 C, H,,0,, II 433.1124  -3.69  270.049 0, 252.146 9 10- 237254 B 5l [h] 43 Al 14
10-hydroxyaloin B or isomer
C72 32.12 C, H,,0,, I 433.114 3 0.69 270.048 3 10- BB 254 B sl [ 4 Ak
10-hydroxyaloin B or isomer
C73 40.29  C,H,O0, ] 433.114 1 0.23 313.068 7, 266.050 6 10-2 B 25T B 57 43 S A 14
10-hydroxyaloin B or isomer
C74 41.58 CyH,0,, il| 539.156 2 0.56 375.107 6 FIEH A BUMENH B
Aloeresin A or aloeresin B
C75 36.09 C,H,0,, \Y 509.167 1 1.18 363.108 1, 213.048 6, 8-( a-L-thamnopyranosyloxy ) -3-( B-D-
185.056 9 xylopyranosyl oxymethyl) napthalenol
C76® 34.96 C,H,,0, Il 625.178 7 2.08 579.164 4 Aloinoside D or isomer
Cc77® 36.85 C,,H,,0, I 625.176 9 -0.80 579.168 5, 459.129 8 Aloinoside D or isomer
C78® 42.08 C,H,,0, 1 625.178 4 1.60 579.161 1, 459.125 2, Aloinoside D or isomer

277.054 1

TE: A S0 BT UHIER A2 00y o B TEERIR O R R ALl ar . C AL S WA L EM; 1. @5, m. 6

Bid; IV. a-RLmgHE, V. HiAl,

Note: A. The chemical constituents are identified by comparison with reference compounds. B. New chemical constituents from leaf of Aloe

barbadensis. C. Chemical structural types: I. Anthraquinone; II. Anthrone; II. Chromone; IV. a-pyranone. V. Other type.

FER Rk &Y C1 s F -+
g [TM-H] N m/z 537.174 0, #i H: 4 7 A
CpoH3 0,0 o TE G0 T3k vh WL 52 B U 3 F 15 F i
212k 2% 268.09 Da(C,,H,,0,) F154.01 Da( C,H,0)
P BT S T m/z 269.071 8 Al m/z 215.071 4,
AN B ELE B T m/z 269.071 8 2k % 14.02
Da( CH,) F=A B A m/z 255.058 1, ¥ HZ %
Mk (Teka & Kassahun, 2020) % E1L&% C1 A
LW G,

&% C3-C5 B R [A 4y Ak, 6 B+ —
R, HfES T8 7% (M-H] 2 m/z
393.12, i H 4y ¥ € H, 0., VA& C4

J W RAE Y C3-C5 M MEte, fEILEY
C4 1 i h WL 28 B th i oy 1 F i Bk 2
90.03 Da(C,H,0,) .30.01 Da(CH,0) .27.99 Da
(CO) .14.02 Da( CH,) .27.99 Da( CO) F=4= (A HE H
B m/z 53R 303.082 3.273.074 9.,245.078 1,
231.043 5.203.071 1, BLAb, 8 WE 2 i i+ 2
T4 42.01 Da(C,H,0) =M H BT m/z
351.103 3, % FbZ 7% SCHik ( Aldayel et al., 2020; B
JEFE A 2022 ) Koxk Bl 8 45 B S PR BRI [a] (1 =
8.67 min) , KB C4(1,=9.52 min) RN EHE,
EEY C3 Xt BT e, S i 25 R, 1k
G ca Fiik & 5 BILE Y C3 ME o 544
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Table 3  Detected but unidentified 90 chemical constituents in Aloe made from Aloe barbadensis by HPLC-DAD-IT-TOF-MS"

o BRI e | RN e | e R
No. ! Formula value No. ! Formula value No. ) Formula value
(min) (m/3) (min) (m/z) (min) (m/z)

C79 2.85 C;H,, Oy 293.038 7 || C109  40.52 CoyHy O 615.1354 || C139  85.89 C, Hy 0, 607.170 1
cs0 3.9 C,H,0,  489.1535 | C110  41.96 CuHyO, 6151372 | C140  86.44 CyH 0,  725.1953
C81  3.86 C,Hy,0,  489.1452 || C111  44.16 CnH,0,  501.1694 || C141  86.76 CuH, 0, 8632170
C82 4.73 CsHy, 04 327.1052 || C112  45.06 CyHy0, 585.1250 || C142  88.85 CyHy 046 651.155 3
C83 5.97 C,Hy 0y 603.183 0 || C113 49.01 C,;H,,0q 297.069 8 || C143 90.33 C,H;,0,, 605.164 3
C84 6.72 C,,H;,0,4 489.155 9 || C114 50.05 C,H,,0, 463.1155 || C144  92.74 C,H,,0,, 569.132 7
C85 7.27 C,,H,0,, 331.094 5 || C115 52.52 CyHy 0 609.171 2 || C145 93.51 C, Hy0,, 563.142 5
C86 11.06 C,H,;0, 455.147 8 || C116 54.86 C,H,0,, 489.128 2 || C146  94.54 CyoHi 06 651.158 1
C87 13.52 C,,Hy, 04 617.157 6 || C117 55.77 C,H,0,, 599.139 7 || C147 97.01 C, Hy0,, 563.141 2
C88 14.26 C,H,,0, 615.135 4 || C118 56.64 CuH,0,, 599.140 8 || C148 98.63 C,Hy O 709.196 6
C89 14.90 CyoHy 05 505.127 4 || C119 58.15 C, Hy O 519.1422 || C149 101.48 CyoHi0 6 651.157 0
C90 15.86 C,H, 0, 387.078 1 || C120 58.67 C,H,0,, 489.1350 || C150 102.64 C,sHy0,, 599.123 3
CI1 16.78 CgHy0 g 483.141 9 || C121 59.59 Cy Hy Oy 519.137 3 || C151  103.95 C,,H;0, 357.090 8
C92 19.24 CsHy0 0 533.136 1 || C122 60.52 C,H,,0 609.171 2 || C152  104.00 CHy0,, 715.188 0
C93 19.73 CyoH3 0 525.151 2 || C123 63.97 C,H,,0,, 569.130 0 || C153  105.85 C,sHy0,, 599.117 0
C9%4 20.37 C,yH, 0,4 461.139 1 || C124 65.71 C;;Hys 0, 809.253 3 || C154 111.30 CysH,, 04 745.177 0
C95 20.90 C,yH,0,4 461.138 4 || C125 66.34 CH,0,, 489.129 9 || C155  120.84 CyoH3 06 525.151'5
C96 21.67 C,,H,0; 249.069 1 || C126 67.93 CysH,0,, 813.2106 || C156  121.56 C, H;,0,, 665.172 7
Cc97 22.48 C,H,,0,, 471.096 6 || C127 70.44 CysH, 0, 687.160 9 || C157 127.51 C,,H,0, 283.097 0
C98 23.47 C,,H 504 377.119 1 || C128  71.46 C,Hy 0, 489.133 7 || C158  128.97 C,H;s0, 489.081 9
C99 24.98 C,H,, 0, 471.105 6 || C129  72.74 C,H,0, 833.212 6 || C159  134.27 C,sH,0,, 599.126 2
C100 28.25 Cy3H, 0, 819.217 8 || C130 74.81 C,H;,0,, 569.131 2 || C160  136.70 C,sHy0,, 599.121 7
C101  30.64 CyHyO g 663.216 2 || C131  76.13 CyHyO s 627.136 6 | C161  137.99 C,;,H,0, 577.156 2
C102  31.91 CisH, 0 469.081 1 || C132  80.03 C,H;, 0, 579.140 6 || C162  138.09 CoH,;,0 547.152 1
C103  32.23 C3Hy, 0y 867.2158 || C133  81.75 CH;, 0, 579.136 9 || C163  147.65 CyHy 0, 371.106 6
C104  33.78 CuH,0,,  717.1642 || C134  82.28 CH,0,  437.0908 | C164 14953  C,H,0,  513.1452
C105  34.96 CuHy0,  615.1343 || C135  82.66 C,H,0,  401.1140 || C165 150.12  C,H, 0,  733.148 3
C106  35.81 CyHy O 509.154 8 || C136  83.78 C,H,0, 443.122 0 || C166  155.31 CyHy Oy 365.202 2
C107 36.91 CyHy0 s 615.135 3 || C137 83.95 C;Hy 05 641.148 4 || C167 156.01 CsH4,0q 329.224 0
C108 38.76 C,H;,0, 541.160 6 || C138 85.09 C,H 0, 725.194 2 || C168  158.11 C,Hy0,, 379.157 8

T RS e TAT T M 258 R W o S i

&Y C6-C12 H IR o SRR, 1 T F
— R R S TR T [(M-H] A m/z
395.13, i Hr 7k €, H,,0,, LItLEY CT
J il R EZAE Y C6-C12 B, TEihE
Y1 C7 () G o i W ER B 4y T8 TSR

%:120.04 Da(C,H,0,) .44.03 Da(C,H,0) .27.99
Da(CO) .18.01 Da(H,0) F= 4l HE H B 1 m/z 5
5lA 275.089 9.231.062 1.,203.067 7.185.055 7,
Xt b2 % SCHik ( Abouelela et al., 2021) 6 EEY
C7 4 8-C-glucosylaloesol or isomer, fL 54 C6 ,C8-
C12 k%% A 8-C-glucosylaloesol or isomer,
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e peak chromatogram (BPC) of Aloe made from Aloe barbadensis detected in negative ion mode
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165273 730 Chemical formula: C17Hy05° 224313 Chemical formula: C16HoOy”
F& 14> 7 & Exact mass: 261.055 7 FEH4 T-B Exact mass: 233.060 8
21120 @I-H

OH WOH  a, cclca\agc

C1H801

OH O OH
1244373 Chemical formula: C57H3,013”
53 T 5 Exact mass: 563.177 0

l m cleavage

m cleavage OH

()II Of /dOH
1 n C’JHZO
| I _()H O OH

51 Chcmlcal formula Co3H2309"
F5 1447 T & Exact mass: 443.134 8

274313 Chemical formula: C51H,;Og
F&# 70 T B Exact mass: 401.124 2

4,
0/0
6117?& .
(&)

HO

S)
! O‘O
(6]

OH O
OH O OH o O [N .
25> F 3\ Chemical formula: C17HoO4 629373\ Chemical formula: C17H, 05 {E595 55X Chemical formula: €17H1304

K57y T Exact mass: 277.050 6

K7 7 & Exact mass: 295.061 2

K5 HH 4> T & Exact mass: 281.081 9

B3 HHERRAEUENIFEEET A THRARBER

Fig. 3 Proposed fragmentation pathways of aloinoside A of Aloe made from Aloe barbadensis

FER B — s &Y C33 513
Fig [M-H] N m/z 701.207 7, B H A4 F XK
C34H380160 FE G T O SR B R Sy TR T
212522 162.05 Da( CH,,0,, T BEEL) 1 232.08 Da
(CH,0,) P EME B F m/z 539.152 1 Fl m/z
307.079 1, B4k, i W% B H & R B m/z
539.16 %<2 308.09 Da [ 146.04 Da(C,H,O,, & &
BEHE) +162.05 Da( C H,, 05, CHERL) |77 A2 HORE A
B m/z231.069 8, il L B SciFinder FHE %
X HE SCHiK ( Speranza et al., 1985) %£ b &%) C33
RFEZERH C,
TERAEF —HE T L EY C41 o F 5
W [M-H] K m/z 555.186 2, B H2r 7=k
CpH3, 0,0 TE s o B i+ 3 1k
2% 44.03 Da(C,H,0) .268.09 Da(C,H,0,) f=*
BT B T m/z 511.155 4 Fl m/z 243.061 2, %}
[t 2% Sk ( Bendjedid et al., 2021) K B 5t 6 F
= B AR B s E] (13 =52.08 min) KEE Y Ca1
HFEEEHTH D,

EREF R G C44 15
g [M-H] N m/z 553.172 6, Fi i Hor 720
CyoHy00,, o TEZ GBI i WL 3 iy i 43 F 85 1 1%
2222 146.04 Da(C,H,0,, & EMEH) .180.06 Da
[162.05 Da(C4H, 05, C¥E%E) +18.01 Da(H,0) |
PR B A ES T m/z 407.128 3 il m/z 227.062 1,
XoF bk BEC B T S A e S fR BRI TR] (2 = 55.89
min) , SEEAY) C44 1y 7-0-H I L5874 AL
234 a-bvBAE R W R MEREAD -
MRS oA 25 7 B %, 16 B — U
FoAGY CR2 W FE T [M-H] N m/z
717.201 4, B H A3 F X R C H, 04,0 FE 900
Tk O 22 B R E S B i 2k K 162,05 Da
(C6H1005,EH§‘§%) .146.04 Da(C,H,0,, & .Mk
3£) . 102.03 Da(C,H,0,, & i H) . 18.01 Da
(H,0) ,42.01 Da(C,H,0) j= 4= B i i 85 1 m/z
555.141 8,409.103 4,307.078 6.289.071 8,
247.057 6, X2 SCHK (Sun et al., 2017) K #F
B# SciFinder 0452 , b 549 C32 M LT B,
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SHEUR UM vy WL LEA DL A- WAl U S 3
SR AE BT SR A AR 2T A S R B e T
IEE TR T, ZRITEw A& 2 TIE
BRI T 1, PR, A SR BT 418 1
G IS A5 380 A9 B 30 X o 28 2 7 R P 25 i A o A
I3 BEAT AT .

Se/INIF A (2014) 2R FH e 28000 €635 — 25 - BF -
TRATH LB (LCMS-IT-TOF ) Ps 45 5 T R R
FIZEY 30 Fh Ak 2% i) ; Bendjedid 25 (2021 ) 2R
LC-MS HiRYEE T ERLR P 25 h 8 B EA LR WG 1
AIALEE I o AR U OO0 v 24 LR P 25 Y
= o AT T8 RGN E T3 B, 258 /4R A
THAR 78 Rl A iy, Horb 23 Rz i S
PLFR P R R I By, X R T L
R EEMALE 5 B o 337 W R BT Ik 4%
AR AT e B 245 0BT A A oy AR B AR 2
SRS SCHR , AR o R LR T 2 R R LY
23 Fifb s i, A 14 R ELCA 2 g M A,
aloinoside D( C76-C78) E. A W 7E Y5 bk A Hh 235
PE(Sun et al., 2017) , M ZEHL R 25 HAHLE D)
(B HEGAAE 2016 7 R AR, 2020) , HEIH TR
£ I %0 5 aloinoside D A %; ethylidene-aloenin
(C17-C19) A PUA T (Abd-Alla et al., 2009) ,
M7 25 HAG HU R AL ( Agarwal et al.,2000) , #E00] FH
5 ethylidene-aloenin 45 3¢ ; plicataloside ( C24 ) RJ 411 il
% S FR i ( Mikayoulou et al., 2021) , i 0] 1E Ky
BRI P LR 25 R TG MR O 2 5 22 0 TR AR
ZA S DM F R R S 5 R AE (Pang et al., 2018) ;
isoeleutherin (C67 ) ELAHL 1T R ( Gomes et al.
2021) H A AE R —F i 2 ) (Song et al., 2009) ;
epimedkoreside B( C25-C27) AP R IG M (Li et
al., 2016) , B2 BB R AR H (CRA6HESE,2021)
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