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ABSTRACT: Objective To investigate the changes in the content of 4 kinds of andrographolide components in
Andrographis herba decoction pieces before and after mold contamination, and analyze the impacts of different
mold contamination degrees on the content of these 4 kinds of lactones. Methods According to the general
principle 1108 microbial limit test for traditional Chinese medicine decoction pieces: Microbial enumeration tests
in volume IV of the Chinese pharmacopoeia (2020 Edition), the method for enumeration of molds and yeasts was
established and validated. The established method was used to count molds in Andrographis herba decoction
pieces before and after mold contamination. High performance liquid chromatography was employed to determine
the content of 4 kinds of andrographolide components in Andrographis herba decoction pieces before and after mold
growth. Results Andrographis herba decoction pieces showed weak inhibitory effects on Aspergillus niger and
Candida albicans during the method suitability test. When the sample was diluted at 1:10, miscellaneous bacterial
interference affected the detection. When the sample dilution reached 1:100, the interference was reduced, and the
recovery ratios of the 2 kinds of test strains were both within the range of 0.5-2.0. Therefore, a sample dilution of
1:100 or higher could be used for the enumeration of molds and yeasts, with the plate pour plate method adopted for
the test. In the high performance liquid chromatography determination of the 4 kinds of andrographolide components
under the established chromatographic conditions, the 4 kinds of components exhibited good linearity in their
respective concentration ranges (7>0.9999), with recoveries ranging from 95.31% to 104.14% and relative standard
deviations less than 5% (n=6). After 20 batches of andrographolide slices were moulded, the content of dehydrated
andrographolide was reduced by 62% on average, the content of new andrographolide was reduced by 69% on
average, the content of andrographolide was reduced by 75% on average, and the content of deoxyandrographolide
was reduced by 88% on average. Conclusion After mold contamination of Andrographis herba decoction pieces,
the content of deoxyandrographolide decreases slightly, while the content of andrographolide, neoandrographolide
and dehydroandrographolide decrease significantly. Therefore, regular monitoring during the storage of Andrographis
herba decoction pieces is necessary to ensure they are free from microbial (mold) contamination and to guarantee the
safety and effectiveness of medication. Meanwhile, this study on the impact of mold contamination on the content of
active components in Andrographis herba decoction pieces provides a basis for establishing a more comprehensive
quality standard for Andrographis herba decoction pieces.

KEY WORDS: Andrographis herba decoction pieces; andrographolide; mold contamination; high performance
liquid chromatography
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i, REZHERPHARAR), 25 XDB-Ciy Akt
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TRIAFMAAFE (5 28 U YR A B D o
1.2.2  ARAEH A
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1.3 R HE
13.1 FH. BHH L8 HT %

W MG (P EZG) 2020 M PO ERE ) 1108 HZh
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(1) 7 2B 25 1) BT AV 1

B2l D 8 O % D O A B AR R E B AR, &
20~25 °CHiFE 5~7 d, FIVP FRABIBMR ARRT TR 2 mL,

B uebic KA, Wb Bl = Iom /i b, Hi
R E R, &

®1 FRIBMHFOLERFEER
Table 1 Information table of Andrographis herba decoction
pieces from different units

LKA HESRAE H ) G5

JTPE 2 R AT IR 2024-08-15 Tl
TP IR AT PR 2024-04-02 T2
JPg AL 2 AT PR A F 2024-07-12 T3
TP A BR A W 2024-01-15 T4
JTPaRe R 2 IR 2025-03-01 T5
JTPEARZR R 25 BRA F 2024-08-05 T6
TN IR T 2024-07-01 T7
T Pa 2l AT R 2024-08-18 T8
TP AR AR AT PR 2023-11-26 T9
SOV R ZT 2025-03-19 T10
I Al NER N ) 2024-11-05 Ti1
JUrgARE T O a2 E 2024-02-25 T12
FrgdniET R R 2024-10-21 T13
R AL L N 2024-10-25 Ti4
JUHEARI T RS AR E 2024-06-11 T15
JPg AR SRR 2 2023-12-21 T16
R |3y ¥ SN2 2024-05-17 T17
T Pa AL I T BRI G 2024-03-11 T18
it s s R 2024-02-15 T19
SV R R K B 2024-04-17 T20

(2)7 S P8l 2 R 1 K ) T B i

 FRTEF 2 FhAS A B A E o T AR B RR VBT ER) 1 PH AR
TP 28 2 3, K PE ML /N BRI A SIS 1.1 mL G
P AR K /MRS b, IRBETR A 1 min, f/NEERFE
FRIRSD, 43 BT & B2 100~1000 cfu/mL [ 5E &
L R T A TR 1 R T ) TR R TR

()L TR A il £

BGOSR T2 50 g BT FITEARS R Bk ERGE 1JT g
FyREALAR, KRR, RO RS AR ), T KR 1 24 L
o DR AR B R A4S LS ¢ TR 50 mL
BT, A 45 mL R AR K, A IREE, AR
1:10 (mem)fERR . B 1:10 ER 1 mL A 9 mL JoR A=
FRERAK AR 1:100 FBR . FFARURHIFE 1:1000 FRR

(HFFH . R EBO O 38 e %

I A FIBE 1:10., 1:100, 1:1000 X4 9.9 mL
F R, A A5 G 1 o e A 5 R 1 8 A R T T
W 0.1 mL, AU E N 1 mL AP S HEEAKT
100 cfu, MR HBE 1 mL EKEFMA, S Z20BE DK
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R B e s R O, R LR 1 S ) BT R R SR A
20~25 °CHid% 7do BAEACEATHIA 2 AP, I s
TR EL

ML S X IR 2 A HIRZEL 1:10., 1:100, 1:1000 i
W 9.9 mL FREIRE , A 0.1 mL ALK, Hogx
PRI A AR o D At ot T B TRV 4

WO BEZH: B 9.9 mL JCBE A= BRER K F K 34
WA SR 56 A A [R] 09 2 2R A R A (O TR TR R
0.1 mL, ffi HZWRE R4 1| mL WP S RAKRT
100 cfu, HAFGXI AL W RO B T T 5, F
FEA IDR5

BAPEXS HEZH: B H 1 mL JG R A BEER /K T K ML,
HopHaA I g B . PATH A 2 AL,

AR I+ S (A A X HELZEL T VR HR 2 B P e RE
DRTEE . F LA =[G 00 21 F- 257 1 9 50 - L3 o B 2 T 2
DAV 500/ TR R ZH S35 B 9 20158 AL ARl 2020 4E It
(P2 ) | RAPE MR, R 0.5~2.0 SEFP

(5) 7 R & A 1l 25

HRRESR R AMAAEAE 1 SCON T 12~14 BT/ NREER ) 35
FE N, A 0.8 mL &% BN HE B, ToIRE,
SRIGE 20~25 °CHEFE 5 d, &M % 1.3.1Q3)Hl & 0
Ko BEEDIEMA 10 g FIRAEBOE P, INARESR AL
FENGIEFG T a WM TRl & e /Mg ER, 1A,
B 20~25°CH:FR 7 d, IBMEAEZECERRKPRSER,
TN R AR EEAE, PRI IR . B R0 )5 RIAT AR
o A I

(6) 7 2 i A A 1 il 2%

AR DM A 5 g THHE 50 mL BE.O0E T,
A 45 mL TorE AR FRER K, il 1:10 F78 5 i 08 - B
1:10 2548 J5 I 1 mL A 9 mL JG B8 A= #LER 7K Hp il %
1:100 AR . AR AR 10 A .

1.32 HPLCWMEF SHEMLA FA4F ABE LRSS S5 %

(DR

it S XDB-Cig H:(250 mmx4.6 mm, 5 pm);
M 25 A)-K(18:82, V:V), FHEEPEME, 0~60 min A
18% A—40% A; Jii: 1.0 mL/min; #FEE: 5~10 uL; #
MWK 226 nm; AEiR: 30 °C. A R iE &, BURAXT
FL Sl 8 VT S V5 Y 23 ) T AT A, e it (i ]
UL 1,

()% B SV T

A3 VSR O T PR (A) KT B SD L 3 20035 IS TR (B) X il
b ZEER 0 PN TR (C) X BE RN 7K 20 35 PR TR (D) X B
PE R, BEME, 20 mL FEHT, g e H s
RGTRIG T10% M BRI, $R5T, A5 e 5l
1 1085.64, 621.18. 333.32, 480.20 pg/mL [T B8 & fiff &5
W, &

)Pt b v B £

BRSO R 0.5 g, AE%FRE, B HIEHIBHT, A
20 mL 70%H B, FROE B G, @A AL 45 min(TE
200 W, $iZA 40 kHz); B4, PR, A 70%H
BV AN R R T, FRS), UEAL; RS B ISR
10 mL, EHPPEMAEHE(100~200 H, 5 g, WEH 1.5 cm,
FRERTHSERH 5 mL 70%H Bk 1) b, 15 mL
70%F B PR (BR R S mL, 3£ 3%); WeAEVERL M, B
25 mL ZEEHP, I 70%F BEER ELEL, B4, B
PR VAT
A

D 40
<30
!
= g = A 31]\
0 10 20 30 40 50
£ B3 B[] /min
1

mA
W
S
N

=10 2 3
= 0 - . Jw.ﬂu\ : A A :
0 10 20 30 40 50
164 B [ /min

T L ZFOENER 2. 0N, 3. A F 0N
4. JBKEZFOENBR .
1 JRAA X BE R TR (A RINZF 00 B IR 1 i (B) A 35 5]
Fig 1 Chromatogram of mixed control solution (A) and
Andrographis herba sample (B)

(4) N L5 Yo Rty 2 i i e R

B 1.3.105)%0 R il £ th 2R O TE R AR R O, IR
FERMAR 0.5 g, KEFRE, RIEH 1.3.23)W F&H 24
T > 1) i B2 25 e ) 2 P ot 2 A I A T
1.4 BUBALIE

U FEAS FAORAR C R U T AR, . ks 5
JOPE | RE SRS R Excel 2021 #48 B ARG RE S
AL 4 A BRI 22 ROk SPSS
(statistics 25) R EHHUE k2 5500, BEHIKE R P<0.05.

2 HER55H

21 FLOESHE. BESESBTRSGEERMRE
%R

WS T2, T4, T6 MZFCIEREMFR 1.3.1(3)5 N il
FAERI, H 1.3 0(HTFAE o v, 455 2,
AR . ACSHKETHEE 1:100 HAEEE HLE
TR, BLHIRR S E R I (1:100)3 LA E 7 B i sk REAF 45 5
PR R B R T RCER
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Table 2 Test results of applicability of counting methods for
total mold and yeast counts

) Byl [ERERTNN |
WIRES
T2 T4 T6 T2 T4 T6
1:10 il / / / / / /

1:100 ELfA 095 1.20 0.78 0.94 1.00 0.73
1:1000 FLfE 1.04 0.92 1.09 098  0.92 0.73

TE: A AE T Eas R

22 20 MFLERFRETHEHEREESENE
R

B 1.3.13)H0 T il £ & B AT A HE M 1 mL 2
KEMH, SEATH 2 AL, 5 BR% 1.3.1(6)5 T 4 2%
AR R AR AR 1 mL XK EE M, S0 2 4~m, 4
ST 45 °C/: 47 20 mL SDA 35555, 20~25 °CH53: 7 d, it
WA, B2 PICPEME N AT T R . S0
FE AR S AS W B P BB 3R 3.

2.3 HPLC JEMEZFLERF S 4 HRESER D&

234 FHHRXE

BUE—HL(TORER A 6 17, B 0.5 g, FEMRE,
i 1.3.23) T4 U6 A A, FFIAE 4 Fhume & 45
4 DABERNOT ZEDIENER . BT OENTR . A OEN
B . WK 2503 N TS & 10 RSD 43518 1.18%. 3.02%.
1.65%., 2.40% (n=6), £ ITLELEMERE.
2.3.5 AetfEnloK s

B ER T FER(TORI R 6 4y, KEsFRE, 43 3lin
AZELTENER . WK ZECIENER . 502803t N BE R K 4 2
DN SE N R T HE S i A A A 0.5 mL, AEBUMA 18 mL
T0%FEE, 4 1.3.2(3)T0 T fE % FRE 7T T R it
RBIE T, RS A SRR, FT R R, 25
JLULFE 5. K4 31 Bl R AE 95.31%~104.14%, RSD<5%
(n=6), W HER I R 4T

RI FLEHSBTHIEEEAN

Table 3 Total mold count before and after mold growth on
Andrographis herba samples

T WA (cfu/g) A G BB (cfu/g)

EETE A

EREFER Tl 2400 2400000
231 LBEXAREER © 1% 2500000
A3 VRS 25 W B 1.3.2(2) 300 A9 X B8 4% £ (005 T3 100 3000000
0.10, 0.25. 0.50. 1.00, 1.50 mL), & 10 mL 255, T4 330 740000
A T0% F R T B R 49 S A T TR o BB S VA 16, 15 <100 480000
e i SR AR 10pL e, LATR A X HE 7 VT . 950 3300000
B (X, pg/mLYBEARAR | DT (Y) AL AR AT [ET I, T7 4300 1800000
SR ZEDIENER . BIZEDENER . DUKZEOENEE . xR T8 3300 1300000
AR IENBRAENE T R (GR 4). ME LS IR 4 RN EEZS o T9 3100 2200000
AR R KT 0.9999, FRIIL KRBT . T10 2300 1400000
232 MEAERE T11 1400 1700000
I 2.3.1 TR PRE X IR EIEW 4, H0E g4, T12 900 2700000
HELLIERE 6 R, MBI . 455 4 D NER g AR T13 1300 3300000
(relative standard deviation, RSD)43-5]4 1.22% . 1.06% . T14 3300 2100000
1.90%. 1.72% (n=6). RUIMARRTEIL RLAF - T15 5600 2900000
233 AR T16 3400 2500000
B —H#(TORER R 0.5 g FEBFRE, % 1.3.2(3)
RO, e 2 5y g T17 2500 1800000
I A AR R TR, FEPUE AR PR, T 0.2, 8,10,
24,26 h HHIEETEBL, 455 4 4~ PIBR ARSI BL RSDs e 2300 2000009
SIIH 0.46% . 2.17%. 0.90%. 0.68%, M Hkist ot v e g 3300 1500000
26 h EGEVE AT T20 4600 2200000
x4 FLE 4 MARBRNEMEXRIER
Table 4 Linear relationship and range of 4 kinds of lactones in Andrographis herba
% R afe it 2 [l ) Jy FRZREL(r) AL /(ng/mL)
PO A Y=20.891X-2.286 1.0000 5.43~162.85
B 2E O3 N IR Y=3.578X+0.573 1.0000 3.11~93.18
LGOI ¥=5.037X+0.305 1.0000 1.67~49.98
JBE oK 2F 0T N g Y=13.361X-0.472 1.0000 2.40~72.03
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w5 EMERLEER(N=6)
Table 5 Results of recovery (n=6)
5% Wk /g X BRI = /pg FEm o/ ug A5 /ng =]/ % X% RSDs/%

0.3213 542.82 3953.46 4491.37 99.10
0.3015 542.82 3709.83 4223.08 94.55
0.3205 542.82 3943.61 4464.09 95.88

A 95.31 2.44
0.2988 542.82 3676.61 4199.14 96.26
0.3006 542.82 3698.75 4206.08 93.46
0.3220 542.82 3962.07 4464.57 92.57
0.3213 310.59 721.62 1035.87 101.18
0.3015 310.59 677.15 992.55 101.55
0.3205 310.59 719.83 1019.10 96.36

B 97.83 3.10
0.2988 310.59 671.09 963.21 94.05
0.3006 310.59 675.13 979.97 98.15
0.3220 310.59 723.20 1020.50 95.72
0.3213 166.60 642.53 795.07 91.56
0.3015 166.60 602.93 766.28 98.05
0.3205 166.60 640.93 796.06 93.12

C 95.35 2.82
0.2988 166.60 597.53 761.32 98.31
0.3006 166.60 601.13 759.33 94.96
0.3220 166.60 643.93 804.00 96.08
0.3213 240.10 1444.71 1701.49 106.95
0.3015 240.10 1355.68 1607.93 105.06
0.3205 240.10 1441.12 1695.50 105.95

D 104.14 2.40
0.2988 240.10 1343.54 1591.47 103.26
0.3006 240.10 1351.64 1600.82 103.79
0.3220 240.10 1447.86 1687.64 99.87

236 EEIBHRT 4ANANERSSENZLER OIERA A 0.5 g, #IE 1.3.2(4) 4035 5 20 it 25

B ARHT SO D SE RS RIS DR R R

0.5 g, #iIH 1
Rl IR 5

320Q) A BEME 20 HEZROEK A 4
B R FOER A E: BBRINEE G

®6 BELH]

DY 4 FAER S S OEYOT BSR4 R AR
Iy I E SR AN S A LR 6. X 20 ALK EAL )
YT BT R DI 4 RN & R

RHZFLERRT4HAERSSERASENT L

Table 6 Content and changes in content of 4 kinds of lactones components in Andrographis herba slices before and
after mold contamination

RES AR 4 Fh BRSNS R (mg/g) HARIE 4 FhIER RSN & (mg/g) BEASHIJE 4 P S AR k%

i ' Ay B Cu Dy A B Cr Di: Audw Bu/Bw Cu/Cy DDy
Tl 10.06 4.29 4.55 4.58 9.44 3.52 3.91 3.95 94 82 86 86
T2 5.82 2.19 1.08 4.52 5.45 1.73 0.99 3.56 94 79 92 79
T3 19.11 3.79 1.95 8.07 11.05 2.05 1.20 4.59 58 54 62 57
T4 7.89 2.78 233 5.39 5.77 2.01 1.99 3.62 73 72 85 67
TS 7.06 2.57 1.64 4.94 4.76 1.71 1.11 2.64 67 67 68 53
T6 12.32 2.23 2.00 4.48 7.50 0.63 1.91 1.61 61 28 96 36
T7 7.11 3.18 2.76 9.25 5.98 2.82 2.42 7.46 84 89 88 81
T8 5.90 3.25 1.93 5.03 5.50 2.90 1.91 4.52 93 89 99 90




340 B4 4 TR A F17%
= 6(4)
FE L FAFHT 4 BN ER ALY ¥ B /(mg/g) ARG 4 PPN ER LAY O B/ (mg/g) BAFHTE 4 FPsior & m A%
BT Ay By Cu Dy A B Cr Dy  Anldw BrBy CulCy DDy
T9 8.34 363 317 10.66 6.11 2.51 2.98 6.39 73 69 94 60
TIO 745 397 238 6.03 5.00 2.63 1.99 3.03 67 66 84 50
Tl 7.97 379 317 10.39 5.90 2.51 3.03 6.22 74 66 96 60
TI2 7.2 410 238 5.85 4.84 2.65 1.97 2.92 68 65 83 50
TI3 724 422 235 5.92 5.20 3.02 2.07 3.57 72 72 88 60
T4 8.04 3.91 3.26 10.55 5.91 2.58 3.01 6.25 74 66 92 59
TIS 7.4 431 243 5.96 4.83 2.91 2.09 3.02 68 68 86 51
TI6  7.82 383 321 10.38 6.05 277 3.05 6.69 77 72 95 64
TI7  7.82 393 327 10.49 5.80 2.63 3.07 6.17 74 67 94 59
TIS  6.98 409 241 5.87 5.37 3.30 2.22 3.68 77 81 92 63
TI9 681 422 238 5.71 4.68 2.71 2.02 2.86 69 64 85 50
T20  7.98 407 339 10.77 6.24 2.95 3.26 6.97 78 72 96 65
P 75 69 88 62
KAE, B2, WU LI, 20 HER ZFOER FEAL G
J K ZE O 2 N B B BRR, O 62%, B AR 9 120
PR PR, 9%, SO ERTY 0 100
WA N 15%, LT OENEE GRS, 2, 80 3
88%. §/5 -a)ﬁ
237 EEWEHSERHTAAMANAARRSSFEL g1 Ly =
RHEE R B «
R SPSS (statistics 25)WiE E1EE R AMpT, W ! I 20
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Fig.2 Relationship between content changes of 4 kinds of lactone
components in Andrographis herba pieces before and after mildew
and total mold count after mildew
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Table 7 Analysis results of significant differences in mold count changes and the content changes of 4 kinds of lactones components in
Andrographis herba slices before and after mold contamination

e T A Yo7 F Tk
2H ] 114661559808097.000 1 114661559808097.000 12.588 0.001
B HN 337013862999210.000 37 9108482783762.440

Bt 451675422807308.000 38

2 ] 49729 1 49.729 9.055 0.005
A N 208.693 38 5.492

B 258.422 39

21 ] 11.892 1 11.892 27.020 0.000
B AN 16.725 38 0.440

Bt 28.616 39

2H i) 0.853 1 0.853 1.441 0.237
c HN 22.478 38 0.592

Bt 23.330 39

2 ] 75.955 1 75.955 16.611 0.000
D HN 173.762 38 4.573

B 249.717 39




557 OB, S DY BALHTR Y 4 RNBRE R SRR R 341

3 Wit5%ER

R LE R Bl X SRR A 1010 H P
LA Ty 8 FVE B, B4 A e 2 e i 24 T
e, MELLTFEL, 2 BRGNS TE G A R 28 DS AR T 1 5 T
MBEREREEO O . THAKh A 1:100. 1:1000 B4
T R SR T 28 O 3 TR 1) 5 DR B B TR B30 850 Jy vk
BIE IR B4 B L M 15K 5 0.5~2.0, PR ER T REE
1:100 AN L _F RN HE T LATEBR 2 i TP, 53] E
R (FE) B3R

G SO IR R R Y iR R (R E 2 )
2020 RVUFREN 1108 AR R EEMIRERE: M4y
TR R . BRI BO TR, R R R R R ARk
17T Bk, (HAMSE FERHREFE LR BTG 4
R OIENER R &AMk, FTRATEXT 20 HEZROER A 1)
AR RO A, ASTHEERE TR

I A A N TS Y B I 2RO SO B, 2R
BRI R BB A I A S B R, B Al g
D TEIR BB R, 45 25 °CIEFR G S Wk A K 1
AR WERE TR, AJEBETR, J5 R FWRH T 2 2% 1) /N R
INABNZE LR AT, /IMEBRR T A DRI R,
ANEEELERA IR ZE, & 25 CHFRRFLERA
WA RMEE WK ECRE), SR A K4
JEREI, VLSRR R AR O A AR, o U B R T
R R INRE 20K B R B AR RIAT, WOR AR
il B AN DER R .

AWFFE S 2 3CHk[23 )R K -2 0 (82:18, ViR 5
FEREBEVER D71, RI 4 B DI N BRI B8 R AT, R
FZ I I s AR TN 78, 53 A5 48 T AN [R) B B 7 -
40%H . T0%HEE . 70% B IRIGHCR, IR 2 R B R
3 FHRBGRA AR BCR E AR Z, HEEF] 70%H) H A
70% Z BEXH A Mt A IR R AR, BAN 70% H BAE
P AR AR A VRN BE L 70% C BB R TR B, e/ T 40
MrR I ], £54 2% FE e 70% Bt 3R BGAH . 5
2y W BN B BURTE]: 15, 30, 45, 60, 75 min BY4RHL
RO, 5 FE0H 45 min B2 HREUE S,

W XF 20 FEKEEAE T 5O IEO B TR, SR R
DFE 4 Fh TR S AR E & B, 20 HEUCEE D IETR B AR
S WK 28038 N TR B 3080 R 62%, e DN &
TSR 69%, ZEOENTER SRR 75%, £
A OIENER T b, N 88%. ULHATE ZE0E
R A R AF WA R, BEAC pH, KT, s g0
TEWNTER AR B K 5 Rk, 1S O A ROR
Oy N o BUEERTEE O I A A L R v S W g,
PRUE I SZ IR ) (R 1R )15 G, DRTIE FH 245 119 22 4 P FAT 240
Vo W, a5 B AR 2RO R R 2R A B = Y

Wi, e BREEARE 25 A S N R D R R, SRS
A RpE— NI, S ar 583 ) 28 OB PO B n e
R

SE Bk

(1] #EE. BEZGHS BM] dbat b 2R R, 1996.

XU GJ. Chinese materia medica (Volume 1) [M]. Beijing: China Medical
Science and Technology Press, 1996.

(2] EAREH, BFR. 2000 K HC R i 2 BAE ARG PRAT T HE R[], o
24\, 2003(10): 72-73.

WANG LL, YU J. Research progress on pharmacological effects and
clinical applications of Andrographis paniculata and its preparations [J].
China Pharmaceuticals, 2003, 12(10): 72-73.

[31 ®hIFA, TR, ), S BRI AR S RO P E
3K, 2012(9): 42-43.

HAN XY, ZHANG BH, QU GQ, et al. A new favorite vegetable:
Andrographis paniculata [J]. China Vegetables, 2012(9): 42-43.

[4] L. BN AE OE R S ). dbatioll, 2012(10):
16-17.

PENG GD. Cultivation and consumption of a new medicinal vegetable
variety: Andrographis paniculata [J]. Beijing Agriculture, 2012(10):
16-17.

[5] SONGVUT P, AKANIMANEE J, SURIYO T, et al. Non-linear oral
bioavailability and clinical pharmacokinetics of high-dose Andrographis
paniculata ethanolic extract: Relevant dosage implications for COVID-19
treatment [J]. Pharmaceutical Biology, 2025, 63(1): 42-52.

[6] CASAMONTI M, RISALITI L, VANTI G, ef al. ZA 2503 NS B9 MEFL

WAL 0 —the 3k 2 E R AR UA I | SRZH S0 K 3l
#4[J]. Engineering, 2019, 5(1): 150-164.
CASAMONTI M, RISALITI L, VANTI G, et al. Microemulsion and
nanoemulsion formulations loaded with andrographolide: Improving
bioavailability, target tissue distribution and efficacy of the “king of
bitters” [J]. Engineering, 2019, 5(1): 150-164.

(7] FROK. 50 B HCR R0 B 25 B T AR PRI S JE 0], PROE VTR AR
L, 2015(9): 11.

SU X. Research progress on pharmacological effects and clinical
applications of Andrographis paniculata and its preparations [J].
Heilongjiang Science and Technology Information, 2015(9): 11.

[8] JIBiZE. ZF.U AR R HATAE YA 2 BB S HE R (1], T BRI R ST,
2017, 9(30): 144-145.

WAN XIJ. Research progress on pharmacology of andrographolide and its
derivatives [J]. Journal of Clinical Chinese Medicine, 2017, 9(30):
144-145.

[91 XUTFsK, skif, AEa, 55 OB LS O 28 O N TR R K 28 O
BRI AR, A2y, 2010, 32(4): 673-675.

LIU KY, ZHANG M, LI DM, et al. Dissolution characteristics of
andrographolide and dehydroandrographolide in micronized Andrographis
paniculata [J]. Chinese Traditional Patent Medicine, 2010, 32(4):
673-675.

[10] BliWEnE, REo5He, Thabhk, . S0 MR A KON ORI IS BT SE ().
VLPGHhEEZY, 2015, 46(4): 57-60.
LU XH, TANG FR, MA ZL, et al. Study on the suitability of particle size

of Andrographis paniculata powder decoction pieces [J]. Jiangxi Journal



342

B AR

LRI

FH1TE

(1

[12

[13

[14

[15]

[16

(18

=
2

[20

of Traditional Chinese Medicine, 2015, 46(4): 57-60.

. YRR EEIRE IREFR AR FIM]. st R A,
1985.

JIANG C. Practical traditional chinese medicine nutrition: Guidance on
diet for health preservation and disease treatment [M]. Beijing: PLA Press,
1985.

Kk, BHES, XU, AF 5B RIEAEM SR R UAE (¥ DAL
KA HERET]. Aedbfe 4, 2021, 36(S1): 195-201.

SONG XF, LEI YK, LIU N, et al. Research progress on efficacy and
mechanism of medicinal and edible flower and leaf plants in
hyperuricemia [J]. Acta Agriculturae Boreali-Sinica, 2021, 36(S1):
195-201.

TAREL. ZEFE—ATED]. PEEN, 2016, 36(5): 16-17.
WANG GZ. Homology of medicine and food: Taraxacum mongolicum [J].
China Fruit & Vegetable, 2016, 36(5): 16-17.

Fe, TLL, BORIRE, 45 14 Fh B B AR A 5 YR B K2R T L
W FEEDTTE[]. 22424, 2024, 59(7): 571-578.

WANG Y, ZHANG H, DUAN HX,

et al. Study on microbial
contamination status and surface fungal diversity of 14 easily moldy
decoction pieces [J]. Chinese Pharmaceutical Journal, 2024, 59(7):
571-578.

FIRIE, REGUE, JOHELL, 55 mriRlRIT JA 1200 s 2 28 O T it
ERIIEZET). TR, 2024, 51(11): 144-146, 132.

WEI YZ, XIONG CM, FAN GH, et al. Study on the effect of
high-temperature instantaneous sterilization process on the quality of
traditional Chinese medicine Andrographis paniculata powder [J].
Guangdong Chemical Industry, 2024, 51(11): 144-146, 132.

BERME, e/, fIE, 4%, FPESIRA FLEE TS R BUIR S A0 AT ]. TP
PR KF24H, 2023, 35(5): 123-128.

QI FM, RAO XY, HE Y, ef al. Current status and analysis of fungal

contamination in traditional Chinese medicine decoction pieces [J].

Journal of Jiangxi University of Traditional Chinese Medicine, 2023, 35(5):

123-128.

Rk, RIFRS, AV, S5 2 e ORISR BRI R TS Y IR B
BEWFIEHERRLT). RO R, 2022, 50(16): 5-9.

DENG T, YUAN QS, ZHOU T, et al. Research progress on zearalenone
contamination status and detoxification in Chinese medicinal materials [J].
Journal of Anhui Agricultural Sciences, 2022, 50(16): 5-9.

AAREFE. 2 B[R] 25— 8 T SIS Y AN 5% 5 85 A L
JUHFAD]. dbat: JLatbhAnEEpE, 2016.

ZHAO XS. Detection of exogenous pollutants and research on mold-proof
storage specifications of “homology of medicine and food” southern
medicine-Alpinia oxyphylla [D]. Peking: Peking Union Medical College,
2016.

FICHH. 15 Fhep 20 215 Y EL IR ¥ 43 19 40 B REPERESIHT(D). T
Mz MR BEZ R, 2013,

WANG WL. Isolation, identification and toxin-producing ability analysis
of surface-contaminating fungi from 15 Chinese medicinal materials [D].
Guangzho: Guangzhou University of Chinese Medicine, 2013.

NESSA F, SHAMSI S, NOMAN MAA. Morphological and molecular
characterization of endophytic fungi isolated from Andrographis

paniculata (Burm. f.) Wall. ex Nees and Centella asiatica (L.) urban [J].

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Bangladesh Journal of Plant Taxonomy, 2023, 30(1): 111-122.

R ZMZE R 2x. e NRIVRIE 2L (UFR) M), dest: sPEEEZ
fittt, 2020.

National Pharmacopoeia Commission. Pharmacopoeia of the people’s
republic of China (Volume IV) [M]. Beijing: China Medical Press, 2020.
WkiEs, £V, MR, 5. WK MR RO ki oy KO
eSS R TR B EIE ). SRR HoR-h RSB, 2019,
21(2): 248-253.

YANG RQ, WANG X, CHEN HR, et al. Study on microbial count method of
Mpyristica fragrans decoction pieces and determination of total bacterial
count during mold growth [J]. World Science and Technology-Modernization
of Traditional Chinese Medicine, 2019, 21(2): 248-253.

TRIRI, BN, P, SF R OMETROR BRRE RS K E R AR A
mE EIED]. PEZE, 2020,29(19): 19-22.

ZHANG JS, ZENG LJ, CUI DD, et al. Specific chromatogram and
determination of main lactone components in Andrographis paniculata
decoction pieces [J]. China Pharmaceuticals, 2020, 29(19): 19-22.
ERZIMZE G 2x. AR NRILRIEZ5 M (—AB)M]. JEat: PR EZ
Ji, 2020.

National Pharmacopoeia Commission. Pharmacopoeia of the people’s
republic of China (Volume I) [M]. Beijing: China Medical Press, 2020.
A, SO PP A SO R AR AN K 2O 2 PN R T A 0],
YLFE4E T, 2022, 38(3): 18-22.

YUAN JH. Study on detection methods of andrographolide and
dehydroandrographolide in Andrographis paniculata tablets [J]. Jiangxi
Chemical Industry, 2022, 38(3): 18-22.

W ~EE, SKRTFE, B, 5 90 R HPLC & i I Iy e [d].
T~ #AE T, 2023, 50(13): 201-204.

TENG YX, ZHANG FY, MAO X, et al. Study on HPLC content
determination method of compound Andrographis paniculata tablets [J].
Guangdong Chemical Industry, 2023, 50(13): 201-204.
MADHUSUDHAN K, SRINIVAS PV, SASHIDHAR RB. Simultaneous
determination of four andrographolides in Andrographis paniculata Nees
by silver ion reversed-phase high-performance liquid chromatography [J].
Journal of Chromatography A, 2008, 1203(2): 217-222.
SIRIAMORNPUN S, SUTTAJIT M. HPLC-PDA determination of
bioactive diterpenoids from plant materials and commercial products of
Andrographis paniculata [J]. Journal of Liquid Chromatography &
Related Technologies, 2005, 28(13): 2039-2052.

PHOLPHANA N, RANGKADILOK N, SATAYAVIVAD J. Changes in
the contents of four active diterpenoids at different growth stages in
Andrographis paniculata (Burm. f.) Nees [J]. Phytochemical Analysis,
2004, 15(3): 170-175.

ZHANG H, ZHANG Y, CHEN SL, et al. Determination of
andrographolide in commercial andrographis (Andrographis paniculata)
products using HPLC with evaporative light scattering detection [J].
Journal of Agricultural and Food Chemistry, 2010, 58(5): 2828-2832.
SINGH P, KUMAR A, SINGH SK, et al. Simultaneous quantification of
major bio-active diterpenoid lactones and flavonoids in Andrographis
paniculata (Burm. F.) Nees: LC-ESI-MS/MS method validation [J].
Chemistry Select, 2023, 8(21): €202301855.

(TSR Rtk e



