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Material basis differences and production process consistency rapid

screening of health food raw material Aloe vera
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Abstract: [ Objective] To explore the effects of different production processes on the material basis of 4loe vera as a health food raw
material, and to establish a rapid screening method for assessing production process consistency. [ Methods] Plant metabolomics
technology, compound toxicity endpoint screening, and mass spectrometry were used to analyze the impact of different ethanol volume
fractions on the material basis of 4. vera. A method for rapid screening of 4. vera production process consistency was established through
production process categorization, differential chemical compound screening, and quantitative determination. Acute oral toxicity tests were
conducted to assess the toxicity of typical 4. vera extracts. [ Results] Compared with aqueous extraction, ethanol extraction significantly
affected the main material basis of 4. vera. However, increasing ethanol volume fraction did not significantly alter the main material basis of
A. vera. Aloenin, aloin, aloe-emodin-8-O-glucoside, chrysophanol-8-O-glucoside, and aloe-emodin could be used as signature components
for rapid screening of A. vera production process consistency. The safety of 4. vera extracts was confirmed. [ Conclusion] The content of
aloenin, aloin, aloe-emodin-8-0O-glucoside, chrysophanol-8-O-glucoside, and aloe-emodin do not significantly increase with the elevation of
ethanol volume fraction. These compounds can be used to distinguish the actual production processes of 4. vera extracts.
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Table 1 Changes of main substances of A/oe vera extracted by the different ethanol volume fractions %
BEHRR A 5L
a2/
30% 50% 60% 80% 95%
K2 25 93.84+7.2 98.8410.0 94.643.0 97.8+6.4 99.3+7.6
D-Pi %% i 102.446.2 104.65.9 101.6+6.4 103.247.9 104.54+8.8
3',4',5,7, 8- F 48k i 289.0+7.6 324.0+416.1  313.0-14.6 3189456 360.9466.6
7-O-F S 25 A 150.2+6.6 137.944.7 129.9+8.2 106.4+4.2 110.9421.7
N-HUBE L8N 24 R 141.0£12.2  1555+10.4  145.6+14.1 136.7410.8 115.8+24.2
FEER 122.8+16.6  126.3+3.8 122.74+12.6  110.84+9.9 128.84+11.2
PR R G 155.4+4.2 155.04+7.1 151.3+13.6  147.4+55 157.0+16.3
Z X 120.9%6.1 126.146.7 126.7+7.1 123.944.1 136.3+13.6
2-5 N HE-2,3- A R IR K I -5 R R 3.1+6.1 38.4+4.0 25.7+3.2 20.1+7.2 3.940.6
1,7-Z 5 56-2,3,8- = F A J-6-F JL 1429, 10- 172.24+6.9 181.449.1 180.0-16.7  177.346.5 192.2-26.9
P 105.2+3.4 106.445.7 111.7£12.1  107.2%5.1 113.7417.5
B 14344112 139.0%-11.8  131.74+8.9 101.1420.7  105.54:25.0
4T T 103.34+3.6 108.0+6.6 110.446.3 105.6+4.1 111.2£12.6
W% 193.1210.6  201.0142  199.947.2 158.617.2  158.2430.5
22 AR P TR 115.5+4.6 116.5+2.7 114.6+9.2 111.2+3.6 118.7414.6
A5 0T P TR 100.3+4.3 104.5+5.9 104.4+10.7  101.0+4.8 110.34+16.8
4975 75 SE K 117.243.6 122.9+6.4 12444104  113.8%+5.6 122.5427.1
WAL 137.74+13.2  135.74+6.3 134.74+6.2 121.8+11.1  136.3423.5
POE-E- S EN 7 94.0+2.0 86.9+3.7 84.6+4.4 64.1+2.9 421423
EIEES 123.944.7 127.6+£2.7 129.1+7.5 125.745.5 143.0£15.2
2"-O-B LI 15 25 R 1202433 115.144.7 119.84-8.7 1143423 123.0+12.8
LN S 226.4419.9  250.14+11.4 25644267 237.4+18.6  284.0-542
DR @ 215.8+9.8 224.4414.8 23574251  225.6416.5  259.9416.7
& U WY R 147.9+6.9 148.0410.5  147.6+5.6 141.847.2 15224125
5-35 k-6~ F 5L (2 1 126.9+7.5 110.3+11.1 95.3+11.1 74.0+11.3 50.0£13.0
R A 155.9410.0  158.647.4 160.5+-6.6 117.1414.8 97.84:17.0
KT H R 92.846.6 109.5410.0  127.0410.0  167.3%£23.0  202.74+21.8
BT 302.64+11.5 3417157 33504230  352.8482 400.5+73.6
NSRS 74.7+30.3 69.3449.1 58.8-34.3 49.7+20.3 82.6+84.0
7-O-F B 1 25 50k 128.2+4.6 123.3£4.0 120.9+7.8 97.9410.6  108.2422.0
S-RE S F 125.7+4.1 133.04+5.3 133.2+8.8 130.043.9 145.1+14.5
KRB7C T 286.3+7.2 351.8+17.6  413.7419.5  433.0£13.1  520.7+65.8
3-F% Jk T 117.5+11.7 1202435 120.5+9.5 106.948.5 121.44+10.4
NAIER 261.24+9.9 30824213  323.4419.0  318.0+9.5 345.04+54.2
[ N 43784113  411.14£39.7 4864457  5143+255  546.5+82.6
DAL 101.842.3 103.545.9 104.547.7 103.5+7.0 111.7+£12.7
oy 044 % 100.8+4.4 95.9+7.0 100.7+3.5 146.7+4.4 262.01+32.7
ik e R 207.8+6.6 235.1+13.7 24944226  237.9410.1  258.6+37.2
BB LS T 117.841.9 121.945.8 121.1+7.1 117.1£4.9 136.3421.2
1 Jit S B 104.4+4.0 105.34+3.5 103.94+7.2 100.842.9 11414172

K] 12424117 124.243.1 122.14+8.4 86.110.5 78.4+20.8
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Table 2 Toxic endpoints of Aloe vera main subs

tances extracted by different ethanol volume fractions

NEEH R K452y

N . CYP450 i CYP450 fiff XL A H I 2 R e B e o
feim AMESIG R R B M(OECD ) | -(MRDD)/
(mg-kg '-d™ ")
PR 534 CYP2C9 CYP3A4 & Cat.3 7.0
CYP2C19 CYP1A2
CYPIA2 CYP2CI9
7-0- B 5k 7 25 I CYP3A4 CYP3A4  BE B R % O Cat.4 1.0
B ARG NFINE
1,5- Z % B -3- AMES PP CBemi) fRlf CYP2C9  CYP3A4 Cat.3 6.0
FF B R WAL ATHRERIliDNA  CYP2C19 CYPIA2
CYP1A2
P 934 0 CYP3A4 MK .HW ARG O ME RS Cat.4 2.0
= ZE R R A A CYP3A4 CYP3A4  WRE .M. E B RGO Cat.3 0.3
CYP2C19 BRG SNE
JaE-3 3 AMES FHYE(Hh 458 R T8 T I 93 10 M4 R 5 Cat.4 7.0
L5 W] BEAR i DNA
K ¥ -8-0-7 AMES FHYE (e ) A0 CYP3A4 LI R GEANIE Cat.3 22.0
A T LJE T BE 8 i DNA
P K K -8- AMES P (B AR CYP3A4 HHARZALIME RS Cat.3 10.0

O-HH AT & LJE T BESII DNA

R3 FEAZEGERABTAZEIEVREMEESH

Table 3 Quantitative analysis of A/loe vera main substances extracted by different ethanol volume fractions ug/g
KA 108.1+24.0 4981.7+1297.5 347387410 240.9 32.8+8.4 594.5+86.5
30 204.94+32.07 8035.5+486.5" 74 804.3+14 550.8™ 67.749.8" 813.6100.3"
50 193243527 7008.141 081.6" 70 308.613 961.17° 59.04+14.0"" 887.2+73.6"
60 234.94+62.8" 7716.4+1208.8 91 533.14£33230.6" 80.9+27.3" 982.2+195.9"
80 130.1424.4 6 846.6+508.2" 61511.1+8983.8" 45.7+7.0" 911.7+£179.5"
90 74.3410.3" 7908.341400.5" 80 896.5+17 060.8™" 66.4+18.17" 791.9+124.1"

T SRR, #0EE P<<0.05, L % P<<0.01,

24 AEARBESEMEZRIYEFSFIENN

X i ol B A g 8 b LR B JEORE P 2E 3R U T R (1
FERAE 7= T80 0, P 2 M & 4 7 . 8 Fh A 25 R B
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ZEREIUCYI 0 R R IR O R R A A LA
& G BCOREAR LRIBEA 2) 4 ik 6 CREAR 3 T RE AR
7) EERE (FEAS 4 FIFEAS 6) AN VR T (FEAS S FIFEAS 8) .
25 AEGURERRERSSRINYEYHESHT

X} 8 LHFEA 4T PCA F1 PLS-DA , 75 2| () #5 AU it 8 &
Bl HER B 0.675, R*=0.991 52, 0°=0.928 33, 4Nl 3
FEas  BE L RIRE & 2 FE S 4 FFE & 6 45 PCA S 1 & An
PLS-DA 3 (R ¥R 7E— i, U6 BA 2 AL BE 5 A 7= T2

B — 50, TR 4 bt 4R T 25 A0 Rl A e B R TR G 4
o BEM3FEES 7S T A N A nt g RE S S TR
mh 8 AR TR T A R T (2 4) , (HX P 4L AR 7E PCA
- 167 €1 F PLS-DA ST AR B 476 7 B 3 4, BB B AT 4 52
FrAz = TSR i FTREAFE — 2 2 5

HH 2% 5 TN R [ AR 7= T2 A A DR f 2 SR 25
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VT R B (R AR 8) 1R 2 BR 7 25 4 B 32 52y s S
R LU R St b T A A, 10 i 2 E W ok Y L A L R
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THRUR BRSO BRI 1, 5- R AL -3 3k R
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Figure 2 Different Aloe vera extracts
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Table 4 Production technology of 4loe vera extracts from different health food raw materials
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Figure 3 Omics analysis of Aloe vera extract from health food raw materials of different enterprises
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Table 5 Changes of the main material substances of Aloe vera extracts from health food raw materials in different

enterprises (VIP>>1) %

(a2 FEAR FEAR 2 A3 FEA 4 FEA S FEAS 6 AT
SR AiE 129.3460.6 92.4+8.3 60.246.2 0.0+0.0  165.4+7.8 02400 91.3+143
Z W 1420.1+319.8 1464.8+85.4 422.1+87.4 41411  489.1+785 3.5+04 54.1+14.4
T 22.6+3.4 21.7+1.4 76.7+5.4 47.0+3.2 76.0£4.7 101.749.2 87.8%4.1
1,5-F2 33 - L AR 1 863.0+364.3 1755.14338.6  355.6£94.0 83412 5389+588  6.843.0 4554108
-LEHWIER 2387.94364.2 2522642449  773.04109.7  3.7+E1.1  4448+1344 15405 4514169
SE- S8 10360.643 811.8 11 186.4+677.2  4753+107.9 23408 3004.0%£393.1 04402 69.8+193
BB T 65 ST 82.24+19.4 66.010.2 36.5+46.9 0.4+0.1 18.8+1.4 0.3+0.0 127.0+44.9
N, N-Z WU 2R R 54.0+4.8 56.342.5 542412 57.6+3.4 535408 522426 544428
PR A 2356.3+-444.2 2459.2486.7 25334392 1.540.7  533.8470.6 02+0.1 64.2+20.0
AR 8.6+2.3 14.7+0.8 53.5+10.8 102.84-9.9 1242455 139.7+28.6 68.5+=17.2
1/ -ZBHESE T HEY LR 9 110.8+3047.9  9665.6+3423.5 718.5+137.4 15.0+2.5 2340.5+640.7 13.842.0 68.4+23.9
2,5- -7 AT 1383.0+355.9 1068.176.1 29134227 42413 355241053 72447 71.9+20.1
S-FR L2 L g 33.0£11.1 2834224 334424 4564345 842488 127.12-23.8 118.748.0
B AE S 3143.34544.9 4229.8+157.7  476.7+£49.5 03402  823.6+51.1  0.6+02 444494
THERR 5045.74:2030.0 13921.12-3 604.2 703.84179.2  13£0.5  310.6=113.0 0.62-0.2 55412838
PR 66.637.2 54.8410.3 241.2451.4 0.0£0.0 2523%66.5 0.10.0 76.2+13.5
Lt S 1193.7+477.0 582.54+138.5  313.5+79.5 0.0+0.0 2645+647 0.0+0.0 51.9+21.0
A 98.8425.1 78.34+27.4 10544253  80.0343  98.14255 64.9425.6 102.0247.3
K2 g & 113.0+£71.8 82.1+14.7 8774327 100.1433.7 13944855 84.5+46.1 57.1+28.6
FELER 2501.04=527.5 1933441555 269.140.9 275476  523.4%78.6 109+54 65.1+8.6
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PELE R R A AT 0.7+0.1 0.340.2 96.1411.8 0.0+0.0 257418 0.0£0.0 100.0+-19.7
A I8 P B 3559.0+826.0 4805.2+533.9  458.2+94.8 04+0.1 84444835 244+08 5871128
2,5- " F 4T S 4976949053 6162.141962.1 621.5+138.7 1894124 6445422065 52429 5744214
R
SRR K e 61.210.4 5234222 86.3+37.1  92.9+37.0 64.0+29.4 95.6+20.7 81.4+41.0
LeTEFR IR — 64.1+9.7 88.6+11.1 135.5412.0 9.2+1.1 23.941.0 227434 12394254
o] 2% ik 426134525266 4407.94:4832 70371619 57.6513.1 4259.1+124.8 80.0-455 64.9+13.2
2-0-%F-F W2 E 2390.0+413743  1135.1+501.0 91.8+15.4 0.3£0.2  139.1£49.0  0.2+0.0 77.6+30.6
T-HREAFE R 1470.94-404.2 1116241339  176.9+30.6 9.141.6 43294213 92408 9444321
7-0-F B P25 0 ik 155.4+46.6 122.0+11.1 83.0+11.4 5.6+2.1 28874134 3.7+09 851+6.9
RN 1549.1£121.6 1459941525  412.9%61.6 14409  336.74338  0.6%£03 64.5215.0
Tk T HE B 1616.9+584.7 2963345149 32824380 479433 55814232 66.8417.8 73.7415.2
2'-O-Fi B 25 3 % 298.5+61.8 311.5+£31.0 82.64+13.2 0.0+0.0  103.7+8.1 35404  78.8+20.8
Gr AR 25 OC 1251.84272.5 2276.04+138.8  243.0£37.7  103+3.0 34234218 9.2+45 71.6+10.0
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e 5 R 8.243.7 7.6+1.1 54.446.1 0.940.1 73.145.1 0.7+02 87.8+155
PN 78.5+31.9 79.9426.1 9134572 7934277 105.4458.6 99.8+42.5 8224275
LW IR Tk 52.5411.1 433435 63.5+£3.8 48412  100.542.8 64+1.5 877164
ITE SR 103.410.9 81.5423.3 56.4419.0 10631143  84.6+-15.5 94.44+19.8 87.6123.5
T 80.621.7 92.4+16.8 9944250 11494159 889489 107.1=11.4 78.9%13.1
RZ 22586.14-12214.1 21365443 873.6 257.44-48.0  89.24-15.2 383.7--191.1 138.14-27.8 105.9+-41.4
B N TR 37.4410.9 32.4411.1 55.54+7.3 120549  155.0£8.7 27.6+52 89.3+13.7
K 19 -8-0- 4 %W 2956.6671.6 2132342702  170.5+£24.8 0.140.1  311.1%£349 11.6+3.3 54.846.3
PR R -8-O- MMM 119.1424.7 104.1+3.4 103.06.0 0.0+0.0 1459456 1.1£0.1 91.7+17.1
10-2% 1.84-0.4 1.120.2 85.6210.3 0.120.1 12402 0.120.0 243456
10-22 5 63+1.2 3.44+02 89.613.6 0.1£0.0 3.0£0.9 0.120.0 43.845.0
By 4584145 66.0-17.6 71.1+5.5 74440  130.645.38 72440 813+=17.4

TR AR AR R TR I CREAS 8) 1 2 10

26 AAGEBERESENEZEIYEEYREMES

4 )

Ry 1k — 3 0 5 A T Al A5 17 R i R DR S 25 4
B = B SR A A ELOR S OR 8 B TS OT R T
BRI, 25 R0 6 TR o 32 B LA Y HL R AR Ak
G A 2GR — B, B 25T A KB -8-
O-T 2 W AR %5 25 ¥ 22 -8-O- T 45 W 1 1 2 A8 Ak, 15
AR LB OG . B L RE A L RRE 2 R
FH B4R T B LR R 25 W 0 B i 2 T e T
Z5 AR CRE S 3 FNRE S 7) (R TR CRE Y S RIEE 5 8)
EE e CRE & 4 FRE S 6) 7P i 7 8 4 A%, o 91 =% 8 e (A

it 4 FIRE ) Y S AR . M 25 BRI TR B A A TR 26
& W ENIE T M 25 BRI L -F AN & KU AL 2 W4y, 7T T

%ﬁ§&~ﬁ§éwm$%@ﬂmw#&nw%$%
b 8) Ak A LA ST M ST M R
%ikEASO%%%*’**kﬁﬁgo T 25 1 1
FRAAEDEZER X SR SHIPEs R85, 3R A
P PRI A B A PR — R R Y 7R Y W) S A
W ERER X SMWEREE T A E—EERH KL,
o 2 05 85 114 19 0 OF P 2 B 6 el o 9 B 2 R U A e T
20— SOME YR O A Ok AR A JEUORE 2 LS T R
A WA R AL R S
27 ARRBASERASZENYAMESHEKE

b itE— A A R R T2 A A £ e JROR)
PRI 2 A RV | AR i R A 1 ot B L IR} <22 4 3
SR U6 5 PP HR A T IS (2020 4F i) ) I 6 45 51,

%
W
i



10

E Al 33 FUNDAMENTAL RESEARCH

B 280 | 20254 2 A | BR&RSHM

ko TERBEAEHMAZRINEIEZENREMSE'

Table 6 Content of main material substances of Aloe vera extracts from different health food raw materials pg/g
& K 1 i 2 FESL 3 FF it 4 RS FE i 6 R i 7 FE il 8
JaE- s 17 642.8+7243.9*20 158.8+5972.6" 348.4+32.5® 0.5+03% 875.7+125.1°0.0+0.0° 322+74% 502+5.1°
ST 391.3+£78.44 373.24111.8% 34.6+4.0° 0.0+£0.0° 334+73% 00£0.0° 7.440.6° 10.0+£1.1°
MR HR 1423.1+278.4%  1270.14156.2% 1582.44-288.8%4.442.7°3290.1+261.4" 5.143.7° 37.4+9.0° 53.0£17.5°
KEEW-8-0- 47 14 907.14+7 628.4" 11 455.943 509.5* 1 079.54+100.2° 0.040.0°  922.6+101.9% 0.040.0° 146.0+40.6°246.6+36.6"
L
FEREE-S-0-  101.4+21.4" 108.1+31.94 3.1+0.6°  0.04+0.0° 3.0+02%  0.04+0.0° 0.1+0.1% 03+0.0°
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ToIG . 4RO B JEURE A 25 AR BU Y A7 R B 3R T
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