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Comparison of 4 standard methods for determination of aloin by high
performance liquid chromatography

CHEN Xing-Rong", WANG Yu-Ling, LI Sang, LIU Xiao-Yu, HUANG Di-Lin, LU Ting-Ting

(Guangdong Institute of Food Inspection, Guangzhou 510435, China)

ABSTRACT: Objective To compare the advantages and disadvantages of four standard methods for the
determination of aloin in aloe and its products by high performance liquid chromatography. Methods Four standard
pretreatment methods were used to treat aloe and its products respectively, and standard addition experiments of low,
medium and high concentrations were carried out on samples to determine the content of aloin. The relative standard
deviation and recovery rate were calculated to evaluate the advantages and disadvantages of the four methods. Results
The peak time of aloin was 8.807 min. The linear equation was Y=13700X+16000, and the correlation coefficient r was
0.9994. The relative standard deviations of the four methods were 0.21%, 0.37%, 0.35% and 0.18%, and the recoveries
were 97.3%, 98.3%, 98.8% and 98.5%. Conclusion The determination results of the four methods all meet the
pretreatment requirements for the determination of aloin in aloe and its products. Among them, QB/T 2489-2007 Aloe
products for food raw materials has the most convenient and fast pretreatment steps, uses the least amount of organic
test and has the highest recovery rate. It is suitable for the quantitative detection of aloin in aloe and its products.
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PEREEE AR Z R EARRY), TZEHA.
H B BB LA 25O BN 2RI BRI A,
P25 (aloin, CoHpOo )RR N L H LR, HA
RAFIPTET . BUEAL . e EHERE . IR R A T
PR e RS 1 2, 8 AT SR 5 . TR O ARSI
Bl IR Ak 450 I I A5 5 A TH A ), DR 2 R LB
VB ATFAE AEE AEORE . S il i OIR B AR R,
SETHE, LEESANIER, e P fgbEg N, 2
MR o3 A%, FEZH PG 0 BER AT,
Lo BT EB T N T2 A Rtk
m e (HE TR EERIE Iz, HAA RO A W AT
R RZEN, B ERE—FMmBUSYR, A8 mPEssE
il ity P ZE A B v U AR AR A, B 2SR
B RPN B AR 2 S BT B

] P NI S S i 1 22 R 2 a1 ok
FERE RIS | H X Sy i R AR AN, T LIS
RERR SR, BeAh, AZEmmmE &5 sz HoKk gy s
KER T, AR ke g R 2 B EERKE
FZ5 . NTY RELENIETF RN, R ZEr kR,
ASCHEFE T 4 AR (SN/T 4136-2015 ( H A7 25Ty
PR A R AT RO s ) U NY/T 1693-2009
P2 Tl Wb P 25 R BORAR i i )Y QB/T
2489-2007 £ FURHT T2 ) DR (A Dol
SIS Ty ) ) r RS A R A 0 T ) i T
L PTERRER TS TRNX 3 R RRE S O RTAR T, R
FH 5 SO i e 7 25 T Ll o ) 7 25 A i it 4y
Mr, BFEMES EINRR . R, Pd, RS
BRIy BRI A

2 MREREE

2.1 RAFISHR

(et al, MEEBRFOAAR), LBROIHAE,
TR ), P AR (2l = 98%, 22 Stanford
Analysis Chemicals 23 F]); SEI6 T /K AHBAIK

i P25 | PTIEROICEE L TR T R .
22 UFEEERE

Waters E2695 1= &5/ AH (4 75X (B Waters 2998 %I 45 5
K #%, S5E Waters 23 Al); MS105DU Ji 432 — K-,
PL602E Hy K F-Cifi LA )20 H]); KQ-500B HU i A i i
vegs (R LT A A FR/A F]); Thermo Stratos ¥ 7 50>
HL(E [ FEBR K /R B A F]); Milli-Q Referencem # 4K
(35 FE 2 TR 7)) 0.45 pm &TFL S B (R B 2R 28wl o

2.3 AiRHE

P A TR RBOS S aURESD 0.02 g(RE B4 2
0.0001 @)% 10 mL TAENM D, HPESEBITERR, K
&5k 2000 mg/L, F-18 CHREGIRAE— o i 2 RAR I W :
PSR TR 125,100,400 .600 A1 1000 pL F 10 mL
FaA, HKESR. iR TAER MR 2.5, 20, 80,
120, 200 mg/L, 1%ZMR¥AH: B 1 mL LT 100 mL %
W, FKE e A 225
24 4ANFENEIESHMEILIERY

SRR Cis B 15FE (4.6 mmx250 mm, 5 pm); FEFEHE:
10 pL; F:IR: 40 °C; J#E: 1.0 mL/min; #3359 nm.

F 4 ANPRUERTRTASIE 7 143 I B 7725 | P ER RO
TRZETH, SRS 20y S i T A FIxs Lo i
FEZEFR 5.0000 g A F] 50 mL, AR 1065, FIZS R EERR
1.0000 g FEZAF] 50 mL, T2 mL BECGEAF) 10 mL, A
B 250 %5, PSR 0.5000 g €A% 50 mL,FHHL 0.5 mL
FEMUEZS T 10 mL FEF8 2000,

5 :(a)SN/T 4136-2015 ( Y AR L TRy h 2 g o i
FIMSE SRR gk ) ¢ BshAl: FEEK=55:45(V/V),
HEFRFREGE 2 T 50 mL AP, A 30 mL FEE,
TRAT VORI IE RIS min, LUKERBZIE A 50 mL
B, f£ 4000 t/min FELO 5 min, BIEREMILITIE
S Pt R SR €8S R

J5 i (b)NY/T 1693-2009¢ 745 K il fty v 7 25 T A 8
RO AT ), FIEIAH: 1% BRK=50:50(V/V).
HEFIFRBUE BAEN T 50 mL &8I, A 25 mL HIE,
RA) . BA I 30 min, F 1%0KEERR K IR WUE R 241
A 50 mL 204, 7E 4000 t/min R &0 5 min 5, FIER
AL 8 5 Pt AR A €8 T (S R o

7775 (c)QB/T 2489-2007 & il JFURLH 2l dh ) -
WEIH: HEE 1% R K =60:40(V/V), T FRIBOSE &2k
i F 50 mL BHRIEA, A 15 mL BEE, RS . BAE
I 30 min, FIKERFZZIEE, #EIE, LHEREH
FLAL B S5 0 O A T AN R

T (d) CORAE S TR A 5 i ) A 25l
AR AR LTSI RE e A B K=55:45(V/V). i
FIARBGE B AEA T S0 mL 28, A 30 mL FR3IAH,
R, BRI S min, FRSIMHER, 5 A 50 mL &
D4 . AE 4000 r/min FEL 5 min J5, ISR R &AL
3o 18 F A v AR T (S A

3 HRESR

3.1 ZMXRFES5KEHR
TE 2.4 75 ()20 R il 25 F T I 7 25 b e 1A
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B dn 2 4 R R I A 4R EREC

2, ARG, LU Y YRR, HHR A
X(mg/L) J B e b, HEATERMEMI A2/, R T BN
Y=13700X+16000. FrifE TVERIZEAIE R EL r K 0.9994, 7£
2.5 ~200 mg/L TN 2 RIFLTEX R,

HR A B A2 SO MR RAE5 S 1 3 FS(SN)AT BT
TR S . R SO R 5 N 1 10 fi5(SIN)
AT BRE S . AREE 2.4 ikt A, ATy
R RR A 1.3 mg/kg, RN 4.3 mg/kg.

3.2 EIMMSLI

% 2.4 WO AAFANRT A A, Wl 3
S OUR, KSR 10 nL FRlalReni, e ™ 2 &

P14 RSD(%), 45 ILFE 1.

L RFRI] 4 R b HE Dy 1075 251 RSD #4976 0.5%
PLF, 48514(2)0.21% ., (b)0.37%. (c)0.35%F1(d)0.18%, i
W3 4 BT AL H T Ik B RLAT
(175 25 M 5 b e 86, 7 2 (o) W 7519

Tk ()i

FikERL, H
i

b}

PIAET R A, k(MR B S SRR, ik
(c)MAR Y 3 FhRE S I B i v

I -0y XA S A i A T R A AT,
X ZE 4 N EA AR ENZER (P <0.05); XFrsE
WIEFAPLET M, Jidi(a). (b). (o)FI(d)ZMIAFTE & 1
25 (P <0.05), MiJ5ke)M(d)Z A AFEREEZEREP
>0.05).
3.3 fNARELIE

X RE o R 2SO & AT bR, S RO
AL 2 e Rk, A DAE R R o A
IAR, S 2 W ZEFRRE T BRI T IAR o AR UK A i A —
FERMIPR TR, £ 2.4 50 PR E P 25
i, AR EICR, 48R 2~5, 45 Rk 4
A B PE A U R AE 90%~110% 22 ], 43 3l A
(2)97.3% . (b)98.3%. (c)98.8%F1(d)98.5%, MFrEEH14 K
TR, HrP 7 (AR I A e s

Fz1 ENMMIEER
Table 1 Results of reproducibility experiment for the method

CIEUBLIWIRS FE b SEY{E /(mg/kg) RSD/%(n=6) S35 RSD/%
fif i 2% 148.19 0.47
(a) JRE-Xo4E 31843 0.12 0.21
FEETH 121517 0.05
fif 2% 178.16 0.41
(b) PSR 23175 0.27 0.37
PR 129473 0.43
fif i 2% 156.28 0.46
(©) IRk -3°9/¥ 28445 0.09 0.35
FEETH 124192 0.49
fif i 2% 188.59 0.26
(d) P RRR A 25323 0.05 0.18
ZETH 127175 0.23
F 2 (a)SN/T 4136-2015 SR EIULSELE (n=4)
Table 2 Results of recovery for the method of (a)SN/T 4136-2015 (n=4)
B AL TR/ F((mg/kg) - {E/(mg/kg) TR TR % S TR /%
0 149.63
p— 180 315.22 93.1
360 494.52 96.4
450 647.71 92.6
0 30140
I 15000 45070 99.5
FrR A 30000 59689 98.1 973
45000 75366 100.5
0 110638
e 100000 208072 97.4
FETH 120000 228860 98.5
140000 250413 99.8
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&3 (WNY/T 1693-2009 MFREULSEEE (n=4)
Table 3 Results of recovery for the method of (b)NY/T 1693-2009(n=4)
e IFRIKF-/(mg/kg) PR E/ (mg/kg) TR 1055/ % SR 0%
0 178.18 -
P 180 356.84 99.3
LR
360 529.88 97.7
450 711.18 98.8
0 24116 -
S 15000 39119 100.0 083
30000 53444 95.9
45000 69022 99.8
0 115195 -
g 100000 212681 97.4
FETE 120000 230771 96.3
140000 253961 99.1
£ 4 (c)QB/T 2489-2007 HNHRE UL SLIE (n=4)
Table 4 Results of recovery for the method of (¢)QB/T 2489-2007 (n=4)
EELES JnbRIK/(mg/kg) FH{HAmg/kg) R A% SR/ %
0 155.96 -
180 337.14 100.7
B 360 517.37 100.4
450 685.31 98.0
0 29290 -
S e 15000 44260 99.8 08 8
30000 59451 101.3
45000 74064 99.5
0 113601 -
g 100000 212681 97.5
120000 229307 96.4
140000 247431 95.6
x5 (DRBERZPAEESHINEMIRENLSERE (n=4)
Table 5 Results of recovery for the method of determination of (d)aloin in health food (n=4)
HE AR InkRKF/(mg/kg) V¥ (mg/kg) b B % SEE /%
0 189.22 -
s 180 369.44 100.1
LTS
360 538.97 97.2
450 716.11 97.6
0 25512 -
A 15000 40211 98.0 08.5
30000 54694 96.7
45000 69707 98.2
0 102047 -
T 100000 203477 101.4
120000 218239 96.8
140000 242624 100.4
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L QPR @R EIE RIS PR, Jof RIS, B,
HRIEER [E] 35 R 2 8.807 min, HHIERCREIAE, W&l 1 s,

=
0.012 |
0.010 |
2 0008 | 4
b
= 0.006 |
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0.002 |
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Fig.1 Chromatogram of standard solution

e 2.3 R SERARER R, HERRIREL 10 uL, 7€ 2.4
i () BTSSR T ESEERE 6 Yk, M P 25 i e T A
FCREETR], TR PR 22, 450036 6. 45 SRARH
Za A I R RSD 4 0.08%, {4 B4R E] RSD 4 0.10%, i

IHTAE A (a) 7k F A (8 s e Kk 30 mL,
HATAL PR s kO, A5 AT SEB, A8 S oRag
1o (0) 72 IR FH R0k 25 mL, 3l LA L 3 Fit
JERIAE o (o) 7 A B R I o0 15 mL, ANFT F/KE
eSS, AT 3 FOLAFES, & 4 AN ridihich &
HERORIEME A — o (d) )7 e B 25 R ik JE R i it
BRI A PR G, MELLIEUE, ANIE FHIE2ERES

ISR T 2~5 AT S, 48005 2 9P S s
K J9(a)97.3% . (0)98.3% . (c)98.8%F1(d)98.5%, 4 H
B, o D7 (o) AR St b IDBCR fe s o i (o) i (i
FAFIARI 3 FRRE S A S G R RR, TCHi RIS, B
W, BRSO Rt

25 LR, 4 RO vk 2 B e S
ME, Hrb(e)rE: QB/T 2489-2007 fieflt, 17 B A Ab FH f
HeR e, AEIMAA LR, RS, R, 6 AR E
BIERES S RSD 2 0.35%, B ME R bR AR
16 4 FPRGALBEP R, 5 98.8%, MNFREICRE; JrHk(c)
OE S A T 52 AR S O AR SCR By, ST 25
B BE T o 25 i

*o6 FHEREERMRERBEEIMELER(=6)
Table 6 Repeatability of aloin area and retention time (N=6)
T4 % AT A e RSD/% B ] T30 5 {EL/min RSD/%
ek 567706, 567628, 568458, 567909, 567737, 0.08 8.912, 8.912, 8.916, 8.921, 8.914, 01
= 567091, : 8.906. '
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