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Enzyme-linked Immunosorbent Assay in Quality Control of Chinese Medicines: A Review
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[Abstract] In the quality control of Chinese medicine, the detection of active components and toxic and
harmful components are two important links. Although conventional methods such as high performance liquid
chromatography and liquid chromatography-mass spectrometry can accurately quantify the above substances,
they have shortcomings such as complicated operation, high costs, inability of detection at any time, difficult
detection of insoluble and macromolecular substances. Enzyme-linked immunosorbent assay (ELISA) can
adsorb antigens or antibodies on the surface of solid carriers and realize qualitative or quantitative analysis of
targets by using the specific reactions of antigens and antibodies. This method is praised for the simple operation,
high sensitivity, strong specificity, simple requirements for experimental equipment, a wide application range,

and low costs. In recent years, ELISA has been widely used in the quality control of Chinese medicine,
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especially in the content determination of mycotoxins represented by aflatoxin and the qualitative and
quantitative analysis of active components. ELISA plays an increasingly important role with its unique
advantages, providing new methods and ideas for the rapid quality examination of large quantities of Chinese
medicines. This paper reviews the research progress in ELISA for the quality control of Chinese medicine in
recent years and prospects its technical development and application prospects, aiming to provide reference and
research ideas for further using this method to ensure the quality, safety, and controllability of Chinese medicine.

[Keywords] quality control of Chinese medicine; enzyme-linked immunosorbent assay; toxic and

harmful components; pesticide residue; active component
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Table 2 Statistics on detection of aflatoxin in Chinese medicine by ELISA
CIESPA AFFh % ELISA 267 R IC, /ug L AF & it /pg-kg' SCiik

2 i AFB, ic-ELISA - <5 [4]
e AFB, ic-ELISA - <5 [5]
T AFB, ic-ELISA 1.29 1.19~115.3 (6]
iR A A AFB, ic-ELISA 0.15 3.62 ~ 206.58 [7]
BB A i AFB, ic-ELISA - 0.88~2.16 [8]
1At AFB, ic-ELISA - 0.12 [9]
FHTT AFB, ic-ELISA - 0.39 [9]
EAREET AFB, ic-ELISA - 0.84 [9]
B AFB, ic-ELISA - 8.95 [9]
& AFB, ic-ELISA - 0.42 [9]
1% B AFB, ic-ELISA - 4.78 [9]
LI AFB, ic-ELISA 0.135 0.74~169.0 [10]
[ AFB, ic-ELISA 0.122 - [10]
R AFB, ic-ELISA 0.092 - [10]
e 5] AFB, ic-ELISA 0.097 0.98~3.76 [10]
G EAE R K AFB, dc-ELISA - - [11]
I TR 192 B AFB, AFT de-ELISA - - [12]
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Table 3 Detection of effective components in Chinese medicine by ELISA
hZ4 A ROy [aeg/ S ELISA 271 2Rk Bl /mg - L SCik
WA CEa EIES ic-ELISA 0.000 2~0.002 [31]
- BRE GRS ic-ELISA 0.01~1.28 [32]
- B 51 (B ic-ELISA 1.25~40 [32]
- WA RS ic-ELISA 0.002~1.029 [32]
- il 2 1T o i 2 ic-ELISA 0.001 7~0.45 [32]
pAIIR] St e M % A E LIRS ic-ELISA 0.05~0.80 [33]
e ¥ RAFRE T ic-ELISA 0.007 8~1 [34]
e o5 =it/ Gl BAlES ic-ELISA 0.004 6~0.05 [35]
BERAE KRR FAT B ic-ELISA 0.009~0.26 [36]
- il iz 2% EiES ic-ELISA 0.001~0.015 [37]
B R EIES ic-ELISA 0.015~0.5 [38]
B BRE EES ic-ELISA 0.008~0.29 [40]
eS| Setl Rt a B ic-ELISA 0.16~2.5 [41]
H 5 R LRSS ic-ELISA 0.003~0.12 [43]
= R =LRBIFR, LATES ic-ELISA 0.56~9 [44]
P BB AT B ic-ELISA 0.01~5 [45]
B KL CigeLines BArZ ic-ELISA 0.039~1.83 [46]
- LI R HAF ic-ELISA 0.004~0.59 [47]
e AT H AR HR ERILTES ic-ELISA 0.005~1 [48]
FIAY AT i 2 ic-ELISA 0.003 9~0.25 [49]
e P i ic-ELISA - [50]
KAEKD KAL¥ HHR ic-ELISA 0.01~1 [51]
L R IP47E A i-ELISA - [52]
ANz NS Rb, LRSS ic-ELISA 0.02~0.4 [53]
ANZBAFRE EREES ic-ELISA - [54]
El et a LIRSS ic-ELISA 0.026~1.5 [55]
A FRAT R A PR ZE ic-ELISA 0.3~1 [56]
I BT B GR/LES ic-ELISA 0.56~2.5 [57]
N H 5 i EREE S ic-ELISA 0.2~5.1 [58]
L R B ic-ELISA - [59]
BE HEER (e ic-ELISA 0.002 4~2.4 [60]
HA ROt BiES ic-ELISA 0.2~2 [61]
FIE )} SRR [[EES ic-ELISA 0.2~0.25 [62]
HiE HEE (B ic-ELISA 0.2~5.8 [63]

TE = 7R AR FLAAZY B 5 0 e M [ g

WA RO BB AP — RN T
Ji, AN 2SR OE AR AR O — K
Ror TR MEH R R RS Ko TYR
HA G i1 J8 T o8 e pu e, ol LU B 42 S A ML
PR GUMR S TN W AT G B T T R/
oy WS R A AR 4 A A 8 e A
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5 PO — 2 R R T, DU T S i s
TR PRI 2 T s B R e 1 R R A R
R o 2 e A S A R, INEY i
ic-ELISA I HPLC £l T & A AR R A+ 1 CGF
Bk i 2540 A W ) VBT AR A 4 Bl B B v s 24
Yy, O 38 i 6 L 2 Fh o 2 09 45 3 LSS OIE ic-ELISA ¥
FE A R T AR R R R B T
ELISA AALAT LA T v 25 4 A6 808 43 9 0 22, 1 7T
A e 25 52 5 1 300 o A RO 43 R A T S A AT o
WA 5 T 80t e i %2 A Z Bk, IFEE T
T ic-ELISA ¥ M 5 & it Je il 28 A 19 & i 5% ik
ICy, 0.66 mg- L™ e Al Ky I B 0.045 mg-L", % B iy
ST R I i ELA R o e RN SRR X
5 A Gt g i 2R A 28U 1Y 28 SR <5.38%, T
W 3% 5 2 A A T &) il i 28 A D) T LA v 4
Sk A RV A T b 2N R R AR AT Y
B B PR, R BR S E BT AR g 57 ELISA 43 A 7
B IR HEAT O B 2 A A I B AR X R R A
A R 10 58 X R 35 <0.09% , Tk B 1 2 78 T R
T RETUIAR A AR AT I FE S X T AL 2507
FIHEAT KM, ELISA 5 HPLC (49 K I 45 5 5 A 8 s
(A FH S 1, 22 W1 ELISA 7 Ik i1 T 5 o 34 7k 20
I 2 2E 78 WA T PR 5 B B0 R/l S T ARG 0 SR AE
YA I ic-ELISA 43 B 75 3, I 18 Bl & R0 AH
T HHC T kR g AT AR M e Oy R IC, R
15.2 pg- L', K 25 5 5 UPLC-MS/MS 45 5 HLAT |
U MO PR (R*=0.998) . ZHANG %00 @t 57 T
ic-BLISA 43 M1 Jy v A I 4 4 46 8 b5 WL 43 A 28 7L 4F
i, R R B 5 (1C,, K 42.3 g+ L), 7] DX
SR 2GR AT R PR . ZHAO S5V X e 24
Rt B R BRI B T — b TR R R T R
A i R 8 S2 B9 ic-ELISA J7 ¥, iZ T i IC,, M
4.43 g L HAG I 45 5 55 88 i RORAH 3% 75 7% 1 Il
FE S5 P HLA R R A SR % vk 1 S R R R
T AT PSR S S AT M B R v 25 1 R
PR TR B L PR SCH ARV HE ST T ic-ELISA W
HRPEREN S E AL RS HPLC &
285 SR — 3, Sy AR T Sk 4 ) B S AR 2 b 1 v 2
BT EREN S RN ERAE T Rk,
IS 209 i 9% T fd )1 ELISA # HPLC WG Fh 7 v % 55
FRZ AT O 2 I 52 T A5 45 S A AH S, 3 R 4
FHIE RN 0.993, F B M I M (P<0.01), i3
HH ELISA 60 v 8 5 5, o1 FF 55 AR 5 & it i Pkt
Rl . BRSO AR A T B R R B

HRE AT REBUIR M1, I 3 57 T ic-ELISA 4 55
MR & i, R FIZ 7 00 6 it 55 AR 2 25 4 rp B AR
Z &g, [FWF ] UPLC-MS X 45 B 3547 5 5iF , 9 7
ARG R 0.999,
2.1.2 R EA O S A R S
FH ELISA Wl 22 i 85 55 0 25 B4 v 59 5 5 41 a i % 4,
JIT % FH A 10 3 T 65 52 25 b4 R it S8 R a i
HAE 0.32~6.87 mg-g'. ZE K FHE ML B H 2y 5
10 13 S50 25 4 4 Ry REAS 25 14, R R O T e S 2 4
a BT B0 A 1 T 19 ELTS A Xt 58 1 25 41 K 5 v 0 8¢
BT a SR I E S5 R R B a VR AE
0.16~2.5 mg- L' 5 o B 52 R 4F 4t 56 R L uE Bl
DL HI ELISA XJ 4% 8 25 bF 48 47 T &t DR 07, (6 75 4
J7o ZERIAE & T O R R 2 s BRI ST T
HH R ELISA K J7 i, R i 07 68 4 A4S H Rk
SR HEAT AN, FE A HPLC #4784 3E , 5 F )7 v 45
1Y AH SCPE R=0.990 1, 3 W] A1 ] ELISA 46 I H % iR
45 B e . LIMSUWANCHOTE £/ = £ &2
1 R-2F HE H 45 A W) % % BALB/c HEE /N B 4%
BT BEBUIAR IZ PR X NS AT Rg, MIA S AT Re
1) 28 RN FAR T 1.02%, 3 F ik dsr T
ic-ELISA & =-E X =-EHl s = LRI R B
o XU 245 Ml Rl & 7 24 1 FhE
LSRNV vE= eI ML ERTHL  E N E R L O
G R T EA mER R, SEH ST UA )
BRI RN, SR AT T H R R T
SR = AT R JE3E RN T i 5 B b A4
ST () ELISA K 1C,, M 157.55 gL, K6 0 B Ky
20.57 pg-L' FA L ENE N TR A
S AE Y ELISA, FH LUK 3 BEAK i B #5625 14 4l
HEAT T s o LA A% 9 B B AT A v BE bR R
Senh, % T HOR AR T AEVR B 0T R F O ik R
DB AR R i B i, i3 45 i 5 HPLC
SRR B, W S . AR E T 4 AR AN
JIf 5 A ) A5 2T 5 R T B v B TR, T b ik
ST REE B ic-ELISA ZT 5 R S B, 4
1 7 vk 2% 25 2R HPLC 45 Ik , i % 07 1% 1 1
PEGF R . RS TI T AR R
o B PR e R A T [ B A R — A O R AT B R
PR ) G 28 T IR
2.1.3  AEWPBR S KO A BOUR 0 EEA R
TR A T A BT RESUR IR AT TR
G P 2R B T U B S T R R Y e R A
o 20 ELISA R o 3% Jy 2 48 M A6 0 31 [
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FE g e S o RS o e O SR DL A R AT 2
AR S R R S BE BUAR O SRR, N T AT
ic-ELISA K i v 25 4 AT vh B AT 2548 & &, S & AT
2 ) e A R S A I L 2 R R T B TR A
il 43 BT B AR T PR R AR Ry vk . % TR
RMEDC R KGR IR 2 5 2 B R G 4
H 5 HPLC K 25 5 — B, BRI s B 0% 9 1 7
2hUAN . RIS T e I 2 e B 1%
BT e I35 4 14 38 SRR 100% , % 5% 2 5
RN A 3 i 1 28 SR R <0.5% , X AE 1 L 5
B RN 1 38 SRR <0.1% 5 3 F bt i
A7 T ELISA A6 I 2% I v g JIH w5 4 19 5 i 1 TP
AT LB thE BILAM .
2.2 ELISAKG I h 25 K+ 1 p o 5 A
FH R A6 B 10 B B e K, il & 0T gl T R Ak
B 1 2 s LR, B T UL BU R # 57 T de-ELISA LU
R O R AR R 25 6 T R AE R B T i, IS
LA U R AR AR 1 TPA R S T R G 5 /N U
%8 T 2 B, TR 8 ST T R
& H B [ IP4 B ELISA, % 23 04k T A W)
P 6 B 70 A B T [ DT OAR 19% 3 B 5 BT B
BRAR 23 AL W bR T T ARV BE R B it (R
S ELISA S R 2 i A X IE a4 R R H A 5
B S R S 0 b 24 O b A B T A .
3 RE

2l 3 EL IR T ORI 3R AR 0 BUEE T R Bk B
Z RN BE A 0 AS W e A rh 2 g
T 28 T A o, N TR B v 2 b T I AR 2 Bk LR T
V5 Y R REAR S — R B ), T B A A R
W A i LI AR A A BRI i rh 24 4 B A% T a9
il o ELISA 7 A J2 5¢ 3 v 24 i f 4% il 4K & 19 A 2L
T H 2020 4F pRCH [ 25 30) XA 65 R K g | b
T AuE PBH T OBR B BT BRI RS LR A
B N R 19K 5 & R AE R T 26 K T
T E il R R A A W H AR AR
YA Bl S v 2 SO SR ARG R A B

MFE AR JZ b, 78 ELISA BF 97 i oo 72 o 75 B
B LR ) O Y A B o, PR A e R
B — b, T B A S Y W, B b AR T A
4 o B 55 S E R R R Ak 1 X R 5 PR IE A
LA AR B R T AR ) R A D X 7 P b R 1 R
K [ A7 S 75— D FE AR ME 5 @A ELISA ik
WS e, HA RS B M U —
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H HiT 2020 4F kit € v [ 25 81 ) {28 7 ELISA
T AF W& e, i n R A b B d R A2y
B R A SO S N G . TR 2R RO
N E 7 L, ELISA FiEZ H T/ T IRk
I, a8 380n KO 2 5 2 W A5 R A RO o 1
W BF 5T, 55— J7 1034 AT 36 v 25 48 b o 1 43 2 57
2 BN 4 S E 1 ELISA R & . 4% | ELISA #
AR v 24 0 i A O T LA ORI R R L B
HH M 5 AR B9 A W R A, ELISA $ ARt 4 45 78 o
24 i (R B R R T AR
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