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BEMPTEEFRKNEFREZRE T EFTMG
EWM HBE RN BERE OB M OBKER

WERAIR R LY EEE

(EZFEW : PERE-ORF/N\A+HH)

HERGTERY - WRKEEEN - BEZERAS - 08 - BAMARENEERS » AWEERER
MR HE 2 LN G5 EABEKBEAERARAE « /B - BRKEESMEZRE  ERE2
R SHEELTETEESEEE - HaE A/ SR ERE TS 2 A sk X e N ¥ (Aloin)
28 BREE A (Aloe Emodin) B HABYZ — » HANIZE AN Aloin A + Aloin BFzAloe EmodinZ3{L &%)
ERERHTY) > REETEER "B, - TERE, K TR, B3ER RAEERTGEE - AR
LT WHE B AT R A T Y — M B Fe 5 1) H 88 (liquid chromatography-photodiode array detector, LC-PDA) K ¥ #H & #7 £3
I8 35 8% (liquid chromatography-tandem mass spectrometry, LC-MS/MS) Z22f& 8525 4347 » H BB - AR
e B RERF & R AR B T I BE R IR SRR IR R A - A5 SRR ]R8 AT B0 A /7 72.0.1-1,000 ug/g (LC-PDA :
10-1000 ug/g 3 LC-MS/MS : 0.1-10 pg/g) 5 ¥ [ & K % 18 7] % 18 % B HI /172 0.01-10 pg/g (LC-PDA : 0.2-10 ug/g ;
LC-MS/MS : 0.01-2 ug/g) ; ¥BE2KE - EIKRANR61-121% - BE[RBE<16% » REGFEREE - AFERITS
WRER TR A4 1T Aloin A ~ Aloin BfzAloe Emodin®:3 S I 5347 » 3 IR RIAEAY & & - 6 TR RE T oK 12 45
LC-PDABLLC-MS/MS31T 434 -

AT MR & ATEFE » LC-PDA » LC-MS/MS » EHE -

Evaluation of the Analysis Method of Aloin and Aloe Emodin in Food

Ying-Ru Shen*, Ai-Ning Ku, Pai-Wen Wu, Chia-Ding Liao, Ya-Min Kao and Hwei-Fang Cheng
Food and Drug Administration, Ministry of Health and Welfare
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Aloe is widely used composition to manufacture food, beverages, dietary supplements or pharmaceuticals
because of its aromatic properties, bitter taste, and pharmacological activities. Some studies showed that
nondecolorized whole aloe leaf extract caused cancers of the large intestine in rats and also caused the risk
of hyperplasia of the large intestine, small intestine, stomach, and lymph nodes in rats. For the safety reason
that aloe commercial products should be control its quality. Concentration of Aloin is as the requirement of
specification or recommendations for products of aloe in both domestically and abroad so far. Consider Aloe
Emodin is metabolism of Aloin, so Aloin A, Aloin B and Aloe Emodin were selected in this study. In order
to develop a method which can meet simple, widely use, and the requirement of specifications, the study was
developed to determine the 3 compounds in 3 common products (capsule powder, yoghurt and beverage)
with liquid chromatography-photodiode array detector (LC-PDA) or liquid chromatography-tandem mass
spectrometry (LC-MS/MS) for options. The linear range of solid sample was from 0.1-1,000 ug/g (LC-PDA:
10-1,000 ug/g; LC-MS/MS: 0.1-10 ug/g) while semisolid sample and liquid sample were from 0.01-10 ug/
g (LC-PDA: 0.2-10 ug/g; LC-MS/MS: 0.01-2 ug/g). For overall results, this study had satisfied recovery (61-
121%) and well repeatability (< 16%). The developed method has been applied multiple 3 compounds and
suitable for various products with LC-PDA or LC-MS/MS for options.

Key words: Aloin, Aloe Emodin, LC-PDA, LC-MS/MS, Products of aloe.
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Z - -BE- BMELEYNERBEERTHE
EBERTEMERS? - DEEETREEERE 4
BEhEEKRINEAERE P LBEBES AR
HWEEHIE > AAIE S EE &R (gel) ' AE
R~ B R ERFIABRYE (pericyclic tubules)ZE
EERBARETFAEKBIEME & HR
BRI EE LR (latex) ' EEILBEH
# (phenolic) ~ ¥ 845 B MR (anthraquinone
C-glycosides) ~ ¥ i (anthrones) 5z JiF B &
i (free anthraquinones) & X E 4 @ -
Hydroxyanthronefit & #)8anthraquinones &
EHRER BRSO FEMREEABYS
B FAloinfh15-40% > Aloin&Aloin A
(barbaloin) BzAloin B (isobarbaloin) 2§85
K%Y > B anthraquinone C-glycosides® -
EERBhIREEAloin BEEE FHEELT
% KA E SRR E L #E A 10-90
ug/gl » BRI EE » HEBdAloing
BEEENARFKAEY - AloinfE A% -
A% 15 3 A B K g B L O 1 AU Paloe-emod in-
9-anthrone » & 5l 8 85 18 o 2 4 MBS R I E -

wEa HEE RO BRE SR BRET

B 105 4E55 54 ¥56 6 #1

Rt —F St Aloe EmodinKrhein® - &
& 7 ARE E i TR (KRR R s s
BOMRKBRAIABERSE > BOIKHR  E
EEERIYRKKREER > "JHEKEKE
TR B TR 0 [ [ R B Y R A < O K O AR
(rheological) ¢ M KA 19-23%Z% i & &
TR R b s @ -

HRiEHEEELERLEVERZH
#i FEDAINEREIEL - HEEZETEY
EzHEMERAS EEHERMERNZ
FHHAE, ~ "ERBNIYEAREKRE
BHRERE K "HARN "TEE, 2BF
RREEELEEREE  SHEC
REROANER A /A 88/388/EECET HAloinfER T
B4 (flavourings) 2 R EAGS R ARE
(maximum limits) ¥ BEEEEN 2R
(International Aloe Science Council, IASC) 7R
HEEFERPAloinS BIRHERY - HEE
BN ER— -

Aloin ARAloin BRSRIG Y » mEYL
¥ MEAET 0 BdAloe EmodinfHEL @ Aloinfll 48

x— AHEFEMLTEERSEL®H/ERAWNER

Table 1. Informations of regulation or recommendation of Aloin in products

paa 78 S
(Reference)
FEE TREEE ) BRI TEHERZ R - JELE
AU R R B BRI -
EmiREREME "TREIRR ) FROEE S RERAEH
[ 1 2 ) 7 3
R O o B P 2?@;‘3 BE R (Aloin) ; ZAHTEAE » A RE TREE
#lifbe THEEHR ) RUEFTIRIIR &G -
& RS B A E ) & R & AN 20.3% (3,000 ppm) » FEMK
TIEEM IR ERIEE | o IR ERBE TR R -
T T U T TG
R 8K 0.1 mg/kg

BEFER T, CHAS R
RARERURERE(1055E7 H 1 H HifE)

BERIR THEE ) RS R R RGN -

i THEE ) ZEM BHRSRRRUEER(AlnGREE
H10Z3T -

BERER THE  CERRNERRSEURSUEEET TR
A ~ RPN - 2B TRE - BENE - BER
EREREERR ) TROES  AREELRENGHERE
pre T EER ) FRIER0.1 mg/kgZ IHTEIIE  RPETS AT
M R -

HERERER
B 0.1 mg/kg
EXEH(8) 88/388/EEC B ¢ 0.1 mg/kg
PREROEL @ 50 mg/kg
B E R

2iHEO)

EEE C OIRES » EEE <10 mgkg
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% o WangZE A1 B3 LI50%F B K S IR (vi) B
T FHEEETR (dimethyl sulfoxide, DMSO) A 43
HIEC&YAloin ARAloe EmodinfE % 54 ¥ (stock
solution) ; EESZEEUAHE » A% UKL B
FARBEFRERZBEEREBETRER - &
MR BB ARRENRE FERBENE
TR e SR 5 P A 40 T 8 2% B LC-UV/PDA
MERBERERIRE - I8 ALILC-MS/MSHEST
s BESWYIREE HmE o BB ST S
B AloindEfTREAL %Y » KBOKER » AloinfR iR
%~ BB KFREARTRARE -

EEaRsREEELREEEE - &
RHEERERXRMN > MEMTERNEE 2
S5 KB ABEASERKEAE ~ /I
5 BRMEESEEZRBRY - BRTBERS
HREEEFELPAlInE] HHRE (F—) » K
EEEEMFTETHESREEE - AWRUB
FLE & BHBEMAloin (FAloin AKAloin B)
R ELR B AERIAIAloe EmodinZ 3L & WIER H
By o #H TBEHE, - TEE K&
TRk, S3EARMEEMERFMEES -
3t [F] B 458 55F LC-PDA B2 LC-MS/MS&5: 2.8 A~ [R] A5 U 3%
7% HARBEEOTFE(E - WA R R AR AT A AR
BB ARRTREEER -

LIS S I

— AR

MR ARS TAEEERT ., - TE%
B REITRENBEER R ST RRPE
TRIREE  (F100 gy REE & E kil 24
g ABE24 o~ WEIBHER 24 g B24 g B
TEMREE2 gk —SULR2 @ B RIRE "8, -
THER, Kk "EE, EE UIERBRES
ERIIKARFECZEERE . "{HHEEE
B K TEBRER ) RRRNAT 0 THERE
B B EREE -

—HBER

1. Aloin A ~ Aloin BFzAloe Emodin¥ HE F A= ¥
Aloin A ~ Aloin BKAloe Emodin&E3 5
TE A HE L 25 1 B ChromaDex®2 8] (Irvine, CA,
USA) » HHEES>73192.3% ~ 89.1%587.6% °
2. B
Z W5 (acetonitrile, MeCN) fz HH i
(methanol, MeOH) $% Fi ¥ #H )& #7 # (HPLC

grade) ; BEEE (acetic acid) AT 5 =
FHE nHHH (dimethyl sulfoxide, DMSO) ~ E %k
Weky ~ FLBE - FRAEEER - Y - THEIREREE
B —SAbR IR P s AR -

= -BBAZE

1. FEHES YR < Bo B

H¥Aloin AKAloin B iR FHAZ #E & & 475
mg > FEHEREE » S BILLEREE « KBk (-
1, Vo) ISIRB RN EAE10 mL > {ERIEHER
W& 0 R-20CHELEFTF ¢ BXAloe Emodindt B
FAAEHE AL KI5 mg - FERETEE » LADMSOYA gt
EAEEI0 mL > ERBERERIR > R-20TEE
e - ERFR > BUEEREERRES » U
W BTG 6, vWIBHRHEE10 ug/
mL > BEVEREHEVS TR (Aloin5 iR - SRERRIA
e R Z Aloin S &) °

2. Rz FASY

e SR e % 0 BEERE S
0.1/0.5 ¢ (R E TR B ES T EEEE
FE) - IRES/FEREEKIS g 0 T HIETE
FBEZE15 mLE50 mLE A # (Polypropylene,
PPBELE > IMAZRKE - ZBEF/KU:6, v/
VIBWS mL > [ERES 178 EEERE
105082 - HiEHE 108 > L14,500 x gl
0104358 » BN BB > &80.2 umBIUBR LM
(polytetrafluoroethene, PTFE) Ji 538 €
{EEBWRIE W © LALC-PDASM T © EUAR W I VR
500 uL » INAZKE - EBETFKA - 6, v IBER
EREME R 1,000 uL - IBEITE - HAEREK -
LALC-MS/MSZ3#7 -

s R oNRG

1. LC-PDA

Diones Ultimate 300073 #AH & Hr s »
FEECUL timate 3000 RSYE — #i & P 51] e HH 2% B¢
Chromeleon Version 6.808%#8 > frak & 2 &
R4 > SEERREERIBRRGERAF
(Taipei, Taiwan) °
TSI H S - AloinER K K357
nm ; Aloe EmodiniE B K257 nm o
J& M5 : Phenomenex Kinetex C18 > 2.6 um.
RIE4.6 mm x 10 cm °
BWERE 40T -
BaiEE - 10T -
FEAE 10 uL -
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RBENFHE WA @ BUEEEE L mL - hN2< BT 7k 68
F%1,000 mL > HEPERSBIAHVS WA -
BEIHA B © EUEERR L mL > 0 FF B2 BE K
1,000 mL » HETERSBHFHYS B -

BEIHIATR © AVREBI DL N YR 41T
Caniit

R[5 (min) A (%) B (%)

06 55— 55 45 — 45
6—7 550 45 — 100
79 0—-0 100 — 100
910 0—55 100 — 45

10 > 15 55— 55 45— 45

BEIMETE 1.0 mL/min -
. LC-MS/MS

Acquity 1 Classid s X HH g AT &
(ultra performance LC, UPLC) * #&#EdXevo®
TQ-S microE 4% K Target Lynx Version
4IBBOTREBCEMER  EBKE
# (Waters) IR ERAF G E2 QH
(Taipei, Taiwan) °
@474 : Acquity UPLC® BEH C18 » 1.7 um » 19
&2.1mm x10cm -

BEHEI © AREBR DL TR 1T RS
SR

IFf (min) A (%) B (%)
0.0—-04 70 — 70 30 — 30
04 —5.0 70 —» 15 30— 85
5.0—-6.0 1515 80 — 85
6.0 7.0 1550 85 — 100
7.0 - 8.0 0—-0 100 — 100
8.0—-9.0 0—70 100 — 30
9.0 - 15.0 70 — 70 30 — 30

REENFEVE ¢ 0.3 mL/min

BEALERIEEE 10T -

HEAE 5uL -

EHIE ERE (Capillary voltage) : EIREET
{b&BT BESI BRI AV -

Bt 7 Y5 1% B (Ion source temperature) :

150C -

VAR HE Y8 BE (Desolvation temperature) :

450C -

HEAE S R BB H (Cone gas flow) 30 L/
hr

VIR B 3 (Desolvation flow) : 900 L/
hr °

EHEER  FEXKEMEH (nultiple
reaction monitoring, MRM) ° {EiiIBEF - A
£ 28 R (cone vol tage) B ## FE & (collision

UEM HEE RO BHRE SR RES

R 105 858 54 56 6 HA
energy) 41 F 3% :
BET£t
—— R T
A HEEETMD> gy EREY)
EEYIEEF (m/z)
! 417 >297* 31 22
Aloina 417 > 268 31 33
: 417 > 297* 31 22
alenh 417 > 268 31 33
269> 240*
Aloe Emodin 269 > 211 47 43
*ERRETE

T BEEWHE (matrix effect) 5F4h

1

BE R B & EH (natrix-matched
calibration curve)

NAREBCZHARKER » &
HY500 uL » 43 BUMNAL ug/mLEEAE VSR 3-300
uL > BIMAZEE - ZBETKA 6, v)IBEK
B R 1,000 L > IBEYIE  BAER0.003-
0.3 ug/mL;z F '8 VC Fo i B AR (15 FE DA AR 1
[E15F 1/xEITIIE - LIRS K BUE i #E
Fet) (EU DG SANCO) 49 -

. Bk v B A= #E Hh 4% (calibration curve in

solvent)

HEEEHEAR - DIZKE - BT K
(46, vv)IBIRHTEZE0.003-0.3 pug/mL » BUE
VA R R R (5 P AR A e [ B 1/ AT AR
IE o URREREERE RN -

EHEAR

T B B T 15 e T B S R L R R R
Z EBE VR B AR (v = ox + nl) B 75 B ASL HE iy
R (y=Bx+n2) > M TFHIFEAXKEAloin A ~
Aloin BFzAloe EmodinfAAS Bl EE T AYE B 3%
JE -

%’E?&Fé(%)=(% ~1)x 100

o @ FELICR BRI RR
B : IARIRERE HhAR < RHR

7\ > HEWEAES (val idation)

BRABAMZ " RAACRRER IS TE

W, (BREyEEE)" BRI AN
2 B EE LT RS R s (EU DG SANCO) Oz 15

7

FESREAEE » VAL AT SERTE LA T T R L HE

TERE (accuracy) ~ FE & E (precision)AlE £
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FR (1imit of quantification, LOQ) -
R EE W

— > BESTRIAZEE

RBLEEFFHEHBHRSE P RAHEME
MERY BT BEERIY SRR
BN RIKE ; $HRER A 51 E B & & AR AR
#(R—) > BHEHAITEHYESESERL
BYzAloinE BEEFTHE - Aloin A Aloin A
KAloin BEE2IE SR [H] > A& » 5 B Aloin
REERARBE & ZF W KAloe Emodin'?
AR EALE A By Aloe Emodin®® » # AR 3e 8
##Aloin A ~ Aloin B¢Aloe EmodinfE ks H f&Z45#7
Yy -

ZBRERESBZRTERLOGEEKE

BRBEZ2EBIBEL S > o5k R
Aloin A ~ Aloin BfzAloe Emodin%s 3 5L T8 B — &
HILEW 0 2EHBSRER P EITHR
R 2 EEE - LC-PDALLEE — %8 H 1T 2k
Eif > S®FAloin ARAloin BIEBKE R
357 nm > Aloe EmodinfyE B % E I B 257 nm ;
LC-MS/MSHI = B2 235 S iR 1V » DIE —fEne
mEITERGEBRFEIER - BREZ B BERTINH
Bk TR G . - EEWERZ
BEMHAE  2EXMERCOBR > 4RI
B2 2 0.1%52.0.5 %05 B 2 75 B 4 Jg #7 2 LC-MS/MS
HERARER RERRETR) - BHINEBHES 47
Yo w27 R Bl AH BT 15 AT B R BE e o e S
BRI - MUAEER > ARUFTR 0.1 %R
BB EIEER -

EEMFR (limit of quantification, LOQ)EF
fli » 3 A2 SO E R & HEREE SiAloin
FeAloe Emodinsg EARHIKE 2 S RBP4 ERR
R (R—) - HOURBHEIE RSB - FEER
ZEEM 0 AloinZ EEN R R H~160,000 ug/
g MMAloe EmodinBI/ A Kk H ~453 ug/gZ
i - B Bt el %n > il RS EEEEA - K
FEREE ZAInE B RER0.1 ug/g » HHE
LOQEAFE<0.1 pg/g -

= AR ZEE

mHEERZSHEEMLAUBERE (&
B ) ~ FEE (S RRRER)

REagfMAL(FEEXENMZBETINE
i) ° KlAloinAloe Emodinks KR FEERESE
HYIZH S > HEAEE#HLEE  UAT
HETEUEEEREREN - AUTFeRar e
BEANRT AT TREAEREET, - TEK
B, REfTRMEBEERESE RRE B
"THREE, c 4RIRE THE, - T¥H
B R TE EEEERE -

- ARRERTE

ERR B IIARHERABRE 58
R ~ RERU R RS B B2 S F KK » LUWang
SAVHBRER T EEBETHR - £
HUSBIER 4y > BRCNS 15502 Tkl hEE £ S &
Bk U BERRK A RIAE 2B 2B
b - HAM3mE B K EEBREE (ZER
B2 /KBS IRAE R XA R - DML 2Rk
%  Aloin A ~ Aloin BFzAloe EmodinZE3 I E
WHZME-ONEE (BH—) - BHRAMELEY
AT DAHEE DUBR 7K 1 B B VA B 1T R B R & 8%
= E—THBCNSHRBREEETERK
BEIZIFER - RBEG B EIAR » A0
ZUBTHRNZBER "HAEE  BHElERE
mn > S RIEITAE R EA R (ZBE Z B8 ~ 55%H
PR ISR ~ 0.1 %H5 BR FRBE VAT ;e 40 % Z i 7k 1%
R FA5 ug/e Aloin ARAloin BIRiN& &2 EU
HEA =3 RBERBEREK= -BE=T
BB > LB ERCRAE - B e
FEFRF 5 M ZEEA R DUE E R & 7k BB B A Bl
BRS¢ el KIS B B KIS IR 2
B RER  BHREEZRAK > HERERFS
AE TRMEEREB AR HESRE, PR
FEEHRERSRERE RS TEDE
BB A% Z BB KB RIEBEDNBK - &8
Lt - HEEARFEZ SABETRAR -

B~ BYAE

1. BE R AL RS R

FERFEARFRMBEGEE T&
BERE (matrix effect) 54l | » (SRE N
B — > IE{EZFRIEH (enhancément) ZLFE
B B B4 (suppression) X FE 5 B{E A
NERNRES I FIEE o BT RE AR E
B R~ Bit BB diAloinA s Aloin Bk
Aloe Emoding3 B 278 A [l 55 14 &3 [E €0.003=
0.075 ug/mLF20.05-0.3 ug/mb) Fr R BLZ B E
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Table 2. Informations of method collection for Aloin and Aloe Emodin
References"” NS 1 550001 Ann. Rept. NLFD J. AOAC Int. Anal. Methods
Items 9:209-216, 199172 97: 1323-1328, 2014 | 4:3612-3619, 2012"°
: Liquid (juice) and Liquid, solft gel, capsule
Matrix Beverage (alcohol) Beverage powilkr (capsite) sl b
Target Aloin Aloin Aloin A and Aloin B | Aloin A and Aloe Emodin
Liquid (juice):
0.1% acetic acid in
MeOH

Exraction solvent (ES)

Ethyl acetate

Adsorbex RP-18 (SPE)
with MeOH: dH,0

powder (capsule):
1. 0.1% acetic acid in

MeCN: dH,0 =40 : 60 (v/
v)

= 55:45 (v/v) e
2. 0.1% acetic acid in
MeOH
Liquid (juice): Solft gel, capsule and tab:
—dilute 1 : 1(v/v) with  [—10-20 mg sample
ES —10 mL ES
25 g sample —centrifugation —sonication
—[30 mL ES 1Dl sl —filtration (supernatant) | —centrifugation
—centrifugation —LC-PDA/UV (357 nm)|—filtration (supernatant)
—supernatant]x2 ibex Re-li gl Powder (capsule): —LC-MS/MS
A pepaniion —evaporation 5 (c.lute) —0.1 g sample Liquid:
—MeOH —iilimation —1 mL ES1 for >50 ug/ |—2 mL sample
—filtration S i mL —8 mL ES
—LC-UV (293 nm) —1 mL ES2 —sonication
—centrifugation —centrifugation
—filtration (supernatant) | —filtration (supernatant)

—LC-PDA/UV (357 nm)

—LC-MS/MS

A: 0.1% phosphoric acid

MeOH : dH,0 = 55 : 45

A: 0.1% acetic acid in
water

A: 0.5% acetic acid in
water

Mobile phase ;o'liVIeCN Ev(/’v)ra dent B: 0.1% acetic acid in  [B: 0.5% acetic acid in
: £e MeCN MeOH
LOQ:

LOBG00 uedtl Bolig] - b0 peml

g (Aloin A)
LOQ: 0.23 ug/mL (Aloin 0.005 pg/mL (Aloe

LOD/LOQ LOD: 0.03 ppm LOD: 0.04 ppm A) g di’:g

: L (Aloi ;

OB)Z 1ugm (Aloln Others: 5 ug/g (Aloin A)

1 ug/g (Aloe

Emodin)

SUFE - FAESRE T » Aloin A ~ Aloin BRAloe

EmodinfA ¥y REE K Rt Z B HERH
B /R £15% ¢ A% AT 2B A H ARE A
BEIRE - AfR15% (T v-12-25%) - i
BEEEREECRARRGETER - KiY
IR < W A5 BE R MERE N - HE A 43 AT D
7 AMRARCEEEREE TR ER

#EITER -

2. B EL R, LOQHE SR

(a)LC-PDA

BHAETEEMBEERBE AR > KT
{533 » Aloin A ~ Aloin BFAloe Emodini B
0.1-20 pg/mLIE V] E RIFHEYE - ZEBEE 5
N2 A R B R S0 et 5 5 & A L P R T
EZHRE (R—) » RE2EDRCHEEEE S
RIS EC R R EE (0.1-20 pug/mD) BRI E#
E'HE (0.1-10 ug/mL) - ¥y K EHE 575 R BLES10

%600 ug/g 3FMIEAL A YRR FE o TSR A1 EE
HBE R BIBUES0.255 pgle StIELE Y
% HETIEERE - FAFEEEFAAR
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Aloin A Aloin B

Aloe Emodin
OH 0 OH

OH

(o}

[E— Aloin A ~ Aloin B, Aloe EmodinZ %5
Fig. 1. Structures of Aloin A , Aloin B and Aloe Emodin.

K= AEARAFENBEBRREAloinky KEE ZHEIZHE (n=3)
Table 3. Extraction efficiency for Aloin A and Aloin B spiked into powder matrix* at 5 ug/g
using 4 kinds of extraction solvents (n=3)

: Spiked level Aloin B Aloin A
Extraction solvent
(ug/g) Rec. (%) CV (%) Rec. (%) CV (%)
Ethyl acetate 34.73 7.69 32.51 19.64
MeOH: dH,0 = 55 : 45 (v/v) 5 84.48 4.27 80.84 5.96
0.1% acetic acid in MeOH 70.10 2.46 61.04 10.41
MeCN: dH,0 =40 : 60 (v/v) 96.69 5.59 96.79 7.02

" The powder matrix containing corn starch 24 g, lactose 24 g, crystalline cellulose 24 g, starch 24 g, magnesium stearate 2 g and
silicon dioxide 2 g per 100 g.

WA B A B -~ R EE R LOQ » BBR ug/e s LOQHIS B 10 ug/ghk0.2 ugle - ATH
RPN RN - BRERILBE0.2 ug/e Aloe B R R R - T TR
Enodi Vi M 2 ST ELKCR (121.44%) B 85 e U MR 3 5 L R S B
T LR A RS, O 2 -

W (70-120%) + HIFEREFSHWER > & (HLCNS/AHS

W93 ks ALoe Enodinseh < [ELIKE By AT 85 » HI R A BT JELC-PDAIAT AL, R
L 07 S P AT B - AR SRR L TR | 21005 A 10 pe/k
LC-PDASEFT ST + M)A 20 B SR R A S8 0.2 ug/g » AT B R4 R AT 0 i

3B FH <2 53 #7172 10-1,000 pg/ghe0.2-10 BAEZ0.1 ug/g » A IMNEE AR E TR B
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30

25 —

20 /E E E— BPL
s /; B = orH
. %= = =
& 10 /; /; = mJL
= 7= = =
g s = 7= =l
= oL %= V=it = evt

inm % e

5 %

7

-15

Aloin A Aloin B Aloe Emodin

[B— Aloin A - Aloin B}z Aloe EmodinfA3fE 58 &~ FE R HE

Fig. 2. Matrix effects for Aloin A, Aloin B and Aloe Emodin in 3 kinds of matrices.
1. L indicates the lower calibration curve ranged between 0.003 ~ 0.075 ug/mL.
2. H indicates the higher calibration curve ranged between 0.05 ~ 0.3 ug/mL.
3. P: powder (corn starch 24 g, lactose 24 g, crystalline cellulose 24 g, starch 24 g, magnesium stearate 2 g and
silicon dioxide 2 g per 100 g), J: juice (red grape and apple juice) and Y: yogurt.
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Table 4. Recovery results for Aloin A, Aloin B and Aloe Emodin spiked into a powder matrix,
juice matrix and yogurt by LC-PDA (n=5)

Vi Spiked level Aloin A Aloin B Aloe Emodin
atrix
ug/g Avg. R% CV% Avg. R% CV% Avg. R% CV%
. 10.0° 95.70 15.07 103.21 12.67 114.88 335
Powder
600.0 89.64 2.16 91.04 275 100.06 1.63
Fuoe? 0.2" 95.82 9.14 97.57 9.78 95.81 1.82
u
5.0 91.11 9.19 91.56 9.19 91.39 9.03
0.2 91.92 6.18 93.32 6.63 121.44° 8.82
Yogurt
5.0 79.73 10.88 80.75 10.76 99.57 10.13

1. *The powder matrix containing corn starch 24 g, lactose 24 g, crystalline cellulose 24 g, starch 24 g, magnesium stearate 2 g

and silicon dioxide 2 g per 100 g.
2. "Red grape and apple juice.

3. “indicates R % of each compound does not meet the criterion of method valdation

4. "indicates LOQ in each matrix.
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Table 5. Recovery results for Aloin A, Aloin B and Aloe Emodin spiked into a powder matrix,
juice matrix and yogurt by LC-MS/MS (n=5)

Matri Spiked level Aloin A Aloin B Aloe Emodin
atrix
ugl'g Avg. R% CV% Avg. R% CV% Avg. R% CV%
0.10" 100.80 177 99.20 1.10 93.60 1.79
Powder®
10.00 101.57 3.00 97.98 0.44 97.38 0.58
o 0.01" 95.20 3.52 85.60 4.18 97.60 4.67
uice
0.40 104.46 1.49 101.66 0.74 106.10 0.84
0.01" 95.60 2.3 94.80 1.16 61.20 5.47
Yogurt
0.40 101.68 2.41 98.94 1.46 64.60° 1.56

1. *The powder matrix containing corn starch 24 g, lactose 24 g, crystalline cellulose 24 g, starch 24 g, magnesium stearate 2 g

and silicon dioxide 2 g per 100 g.
2. "Red grape and apple juice.

3. “indicates R % of each compound does not meet the criterion of method valdation®.

4. "indicates LOQ in each matrix.
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