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Applicability Evaluation of Provincial Quality Standard for Yunnan Amomi Fructus (Amomum

Villosum) Formula Granules Based on Multi — Index Characterization of Standard Decoction
Dai Jin',Yang Yan?,He Yutong'®,Zhang Xiaonan®,Tan Wenhong®,Liu Lu’,Yang Zhuya®
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Medicine . Yunnan University of Chinese Medicine ,Kunming. Yunnan 650500,China; 5. College of Traditional Chinese Medicine.,Yunnan University of

Chinese Medicine ,Kunming , Yunnan 650500, China)

Abstract: Objective To verify the applicability of the current local standard of Yunnan Amomi Fructus (Amomum villosum)
Formula Granules to medicinal materials from Yunnan Province by multi — index measured data,and to provide an experimental
basis for the optimization of the standard. Methods A total of 20 batches of Yunnan Amomi Fructus (Amomum villosum) were
collected from four producing areas in three major origin places of Yunnan Province,and they were processed to obtain decoction
pieces. The standard decoction was prepared by referring to the Standard of Traditional Chinese Medicine Formula Granules of the
Medical Products Administration of Yunnan Province:Amomi Fructus (Amomum wvillosum) Formula Granules (YNPFKL - 2021076).
The water content, paste yield, characteristic chromatograms, volatile oil, and contents of vanillic acid and quercitrin in decoction
pieces and standard decoction were determined, and the index transfer rate was counted. The measured results were compared and
analyzed with the limit standard of Yunnan Amomi Fructus (Amomum villosum) Formula Granules. Results The water content of
20 batches of decoction pieces was in the range of 8.0% — 11.0%,and the contents of vanillic acid and quercitrin were in the
range of 0.019% - 0.040%,and 0.006% — 0.016%,respectively. The paste yield and the contents of volatile oil,vanillic acid,and
quercitrin of the corresponding standard decoction were in the ranges of 11.26% - 16.37%,0.71% - 1.87%,0.111% - 0.211%,
and 0.028% - 0.072%, respectively. The characteristic chromatograms of 20 batches of samples could meet the requirements of
provincial standards. After value conversion, all indicators of the finished products of formula granules could meet the current
provincial standard limits,but there were two batches of samples with paste yield,two batches of samples with vanillic acid content,
and one batch of samples with quercitrin content exceeding the provincial standard upper limit. Conclusion Yunnan Amomi

Fructus (Amomum villosum) can be used as raw materials for the formulation of Amomi Fructus Formula Granules standards and
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industrial production. The current provincial standards for the upper limit of paste yield and the lower limit of indicator component

content are relatively low. It is recommended to moderately increase the limit values.

Key words: Amomi Fructus (Amomum villosum) ;formula granules;standard decoction; quality standard ; characteristic chromatograms ;

applicability evaluation
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Tab.1 Information of 20 batches of Amomi Fructus (Amomum villosum) samples

%% 5 R R AR B I8 RIEHE

YCI1 ZY - YC-202110001  #4=(ra&%) 2021 -08 - 01 Zd8  SR tak B va M BB Bh AR AR R S AT

YC2  ZY-YC-202110002  #4=(ra&z) 2021 -08 - 20 = @& B G SR Mk B e N BB B A4 ROR B AT

YC3  ZY-YC-202110003  #4=(Fa&#) 2021 -09-10 = # 8 R ik B s M BB DA 4L ROR AT

YC4  ZY -YC-202110004  #A=(Fa&#) 2021 -09 - 20 & B SRk B 0 M BB Bh IR AL ROR B AT

YC5  ZY-YC-202110005  #4=(ra&#) 2021 -10-03 = B8 W VR WAk B 06 M BB Bh AR AL BOR Y AT

YC6  ZY-YC-202110006  #4=(Fa&#) 2021 -07-20 = # ok B SRk B 06 M BB Bh AR 4L B AR AT

YC7  ZY-YC-202110007  #4=(Fa&%) 2021 -08 - 02 Z 8 4 IRk B e M BB BN A4 R A AT

YC8  ZY-YC-202110008  #4=(FfaA&#) 2021 -08 -20 = # o B SR ek B 06 M BB Bh R4 B A AT

YCO  ZY-YC-202110009  #4=(Fa&%) 2021 -09-10 =& B SRk B 08 M BB Bh A4 b 3R AT
YC10 ZY-YC-202110010  #4=(ra&#) 2021 -10-03 = 8 K 09 SR ARk B o8 N BB Bh Ak AR i AT
YCI1  ZY-YC-202110011  #4=(ra&z)  2021-09 - 10 Z B LA Rk ik B s N AT B IRIR S A 5T
YCI2  ZY -YC-202110012  #4=(ra&#) 2021 - 09 - 22 EH RS REFRAAENETELETHZRE
YCI3  ZY-YC-202110013  #4=(Fa&%) 2021 -09 - 22 Z BT RiEF R BN AT RIIRIE I S RM
YC14 ZY -YC-202110014  #4{=(Fa&z) 2021 -08 - 04 RIS RSk BN AT RERE SR
YCI5 ZY-YC-202110015  #A=(ra&%zr) 2021 -08 - 24 FEH s Rk Sk B s N A T RIRE & T REA
YC16  ZY -YC-202110016  #4=(ra&#) 2021 -09-10 =i b AR S Ak B g N B & B T AN E AT
YC17  ZY-YC-202110017  #A=(ra&%#) 2021 -09 - 22 ZEE LA TR B SN G R FRE AT

YCI18 ZY -YC-202110018  #4=(Faf&#) 2021 -09 -22 =i L AR Ak BN B K B T AN R AT
YC19 ZY -YC-202110019  #4=(Fa&#) 2021 -08 - 04 =& E IOh A & B e N D R B I T AANE AT
YC20 ZY -YC-202110020  #4=(Faf&#) 2021 -08 -24 =& B IOL AW A BN D R DI AANE AT

F2 208t (PAER)RAKS WESEEER MEEFSENELER (%)
Tab.2 Results of the content determination of water,paste yield,vanillic acid and quercitrin in 20 batches of Amomi Fructus (Amomum
villosum) decoction pieces (%)

% w5 K Mk %ts-:@:\gm&% % w5 STE'T %ts-t@jgmﬂw
YPI1 YP - 2021111801 8.5 99.57 0.037 0.008 | YPII  YP-2021111811 8.0 99.10 0.033  0.009
YP2 YP-2021111802 10.0 99.43 0.040 0.008 | YPI2  YP-2021111812 10.5 98.28 0.027  0.008
YP3 YP-2021111803 10.0 99.70 0.036  0.008 | YPI3  YP-2021111813 10.5 98.58 0.034  0.014
YP4 YP-2021111804 10.5 99.70 0.036  0.009 | YPI4 YP-2021111814 11.0 99.00 0.020  0.008
YP5 YP - 2021111805 9.5 99.81 0.039 0.008 | YPI5 YP-2021111815 10.5 99.09 0.032  0.016
YP6 YP-2021111806  10.0 95.53 0.030  0.008 | YP16  YP-2021111816 9.5 99.84 0.022  0.006
YP7 YP-2021111807 10.0 97.91 0.030 0.009 | YP17  YP-2021111817 10.0 99.78 0.027  0.011
YPS YP-2021111808 10.5 91.93 0.031  0.008 | YPI8  YP-2021111818 11.0 99.81 0.024  0.011
YP9 YP-2021111809 10.5 99.28 0.034  0.009 | YPI9  YP-2021111819 8.7 99.8 0.019  0.009
YPI0O  YP-2021111810 8.5 99.58 0.039 0.010 | YP20 YP-2021111820 10.0 99.91 0.024  0.009

®3 208t (FAER ) FREFZTIHRER

Tab.3 Information of 20 batches of Amomi Fructus (Amomum

villosum) standard decoction samples

S %5 5 M 5 N T

BZTJ1 2021111801 | BZTJ6 2021111806 | BZTJ11 2021111811 | BZTJ16 2021111816
BZT)2 2021111802 | BZTJ7 2021111807 | BZTJ12 2021111812 | BZTJ17 2021111817
BZTJ3 2021111803 | BZTJ8 2021111808 | BZTJ13 2021111813 | BZTJ18 2021111818
BZTJ4 2021111804 | BZT]9 2021111809 | BZTJ14 2021111814 | BZTJ19 2021111819
BZTJS 2021111805 | BZTJ10 2021111810 | BZTJ1S 2021111815 | BZTJ20 2021111820

HPLC & IR AE 1% (18 1), 45 AL w 4 DA g 5
i Y 32 750 X6 B AIE 3% (R 2) FE AT, 3R TA H 0 2 oy i o
fiR UG 4 R o DA 2 S 2 BRI (S) |, TR g g 1Y
R XS (5 B s 1) TR e i v 9, 45 SR 1 e 3 ) AR X
IR BE (Y + 10% N, 25 S 8k E L 4,
2.3 tREZFIESENE
2.3.1 KM

27 2020 4F W E 24 i (DU )il 2204 #k
TN SE T £ R
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Fig.1 HPLC overlay characteristic chromatograms of 20 batches
of Amomi Fructus (Amomum villosum) standard decoction samples
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2. Vanillic acid 4. Quercetin

Fig.2 HPLC reference characteristic chromatogram of the

standard decoction

2.3.2 FEBRSWAEFLENE

DRk s

{0 3% ¥ Acquity UPLC HSS Ty C,q £ (100 mm X
2. 1mm, 1.6 pm) ; G 8 AH : £ (A) - 0. 1% B R 7 i
(B) , BB B (0 ~ 6 min i 93%B — 81%B,6 ~ 12 min i}
81%B—> 80%B,12 ~ 15 minf}80%B) ; iti :0. 35 mL/ min;
Rz 0260 nm s A3 30 °C#EFERD: 1 plo

2) B A

B B R X R 19,10 mg, K % AR, B 10 mL %%
SO I A A T A AT, BV A R 6 R
TP 4 R o P EBUREH Bz 7 6 B 23, 76 mg, B 10 mL 25 & il
oh I B O E 2L R S) RSB O3 mL, ' 10 mL
s, 0 B M 0T 45 L RS BV X IR
i U788 W o B 2. 2 T A M7 R R TR A i, AR A B
290.5 g KM EWOE , BB IEHIE T K% A 50% H
B 15 mL, %5 98 , FROE o i, 75 Ab B ()28 2 250 W, A5
N 40 kHz)30 min, & , F9FRE T i, I 50% HH AR
SRR B BT B AT, b U8 HRELUE R, B A A
W -

3 IR

LN R G A1 M AT B R M 0T BRSP4
W5 38 1, I I R R R A TR o e VR R i A
3.82,19.10,57.30,95. 50, 114. 60 g / mL i Bz 1
B PEY M 1.43,7.13,21. 38,35. 64,42. 77 ng / mL
P ZR B X BESHA V, AR ATT i SR A A I, DX AR
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F4 204tARAEFTEXR B E SEMERRAOVNELE R
Tab.4 Determination results of relative retention time and rela-

tive peak area of 20 batches of standard decoction
%] #2(S) %3 4
BT M AshE AR AadbE xR Aasbd Ak Ashd

Bl @R BHE &Rk GeE ek GuE ek
BZT]1 0.43 0.27 1.00 1.00 123 0.14 1.8 0.13
BZT)2 0.42 0.28 1.00 100 123 0.14 1.8 0.13
BZT)3 0.43 0.28 1.00 100 123 0.13 1.85 0.14
BZTJ4 0.43 0.28 1.00 100 122 0.13 1.8 0.13
BZT)5 0.43 0.28 1.00 100 123 0.12 1.8 0.13
BZT]6 0.42 030 100 100 123 017 187 0.14
BZT)7 0.42 0.31 100 100 123 0.18 187 0.15
BZTJ8 0.42 0.29 100 100 123 0.14 1.87 0.14
BZTJ9 0.42 0.30 100 100 123 0.13 187 0.13
BzTj10  0.42 0.32 100 100 1.23 0.13 187 0.14
BzTj11 0.42  0.23 1.00 100 1.23 0.08 1.8  0.12

BZTJI2  0.42  0.35 100 1.00
BZTJI3 0.2 0.25 100 1.00
BZIJI4  0.42  0.32 100 1.00
BZIJIS 0.4 0.28 1.00 1.00
BZIJI6  0.42  0.40 1.00 1.00
BZIJI7  0.42 037 100 100 1.23 0.20 18§ 0.2
BZIJIS 0.4 030 100 100 1.23 0.28 1.87 0.21
BZTJI9  0.42  0.43 100 1.00 1.23 0.33 18 0.22
BZTJ20  0.42 043 100 100 1.23 0.17 1.8 0.18
X 0.4  0.31 100 1.00 123 0.17 1.8  0.16
RSD(%) 0.97 17.75 0.00 0.00 0.18 39.01 0.52 24.98

PRV TR R (X, wg / mL) R AR AR TR AR (V) N
ARBRIFATERMERNE AR BIH R Y 5 = 15448 X 5 + 53 559
(r=0.999 5,n=5)fl Yy = 13 341 X + 20 055(r =
0.999 5,n =5) A5 R R A FERR TN K H 1Y o7 it Tk B
I PIAE 3. 82 ~ 114.60 wg/ mL.1.43 ~42.77 pg/ mLil
BBl PN 5 e i AR R 1 6 2R LA

AR ORE O (4 %5 8 BZTI1)0. 5 g, KG % PR
FE AT 60y FEAU T 5 i A A R T
SAFUERENE O SR TR, IR S i A R R
Wit Bz 7 B2 5 5435108 0. 1819%, 0. 035% , RSD 43+ 5
F1.78%,2. 49%(n = 6) , R IrikEZ R I

TIRE DS B - B IR] — L B S R RE S (G5l
BZTI1, A58 M & 53904 0. 181 0%,0. 035 2%)
0.25 g, WEEMAE AT 6407, 43 BN A B R ik Bz 11 0T 1]
M AR 0. 20,0. 14 mL, HAT T 7 Al & Al s i, 1
PIIT T8 SR HERE D 2 o 25 R DL 3% 5, 3R W vk o ot
RA4f.

—_

.23 008 1.8  0.14
.23 020 1.8 0.20
223019 L87T  0.21
223030 1.87  0.26
.23 020 187  0.17
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Tab.5 Results of the recovery test (n = 6)

FHEE HesE(ng) ImAFE (mg) M 4% (mg) R E (%) X(%) RSD(%)
(g) HFREBR O OMEF FER O OMAF AFER MDSE A¥ER #ESE SR KEdF FER MRS
0.2506 0.4536 0.0882 0.3820 0.0998 0.8400 0.1878 101.15  99.80

0.2510 0.4543 0.0884 0.3820 0.0998 0.8162 0.1867 94.74  98.50

0.2519 0.4559 0.0887 0.3820 0.0998 0.8442 0.1874 101.65  98.90

0.2539 0.4596 0.0894 0.3820 0.0998 0.8331 0.1938 97.77 104.61 99.02 10147 288 206
0.2573 0.4657 0.0906 0.3820 0.0998 0.8536 0.1939 101.54 103.51

0.2542 0.4601 0.0895 0.3820 0.0998 0.8317 0.1928 97.28 103.51

&6 20t (FHEM)REFHEENELER (%)

Tab. 6 Results of the content determination of 20 batches of Amomi Fructus (Amomum villosum) standard decoction samples (%)

%% FEmR OBEF EXWM| %5 FEs BAY BN | %5 FER MEY #EXw | %5 FER MEF HEXW
BZTJ1 0.185 0.045 1.57 | BZTJ6 0.167 0.032 1.24 |BZTJI1 0.174 0.029 0.71 |BZTJ16 0.135 0.032 1.19
BZTJ2 0.188 0.043 1.23 |BZTJ7 0.163 0.034 1.63 |BZTJI2 0.147 0.028 1.21 |BZTJI7 0.142 0.043 1.64
BZTJ3 0.182 0.043 1.87 |BZTJ8 0.170 0.034 1.82 |BZTJI3 0.174 0.045 0.95 |BZTJI8 0.140 0.042 0.95
BZTJ4 0.211 0.036 1.12 |BZTJ9 0.192 0.035 1.32 |BZTJ14 0.111 0.030 0.95 |BZTJI9 0.111 0.033 1.04
BZTJ5 0.178 0.040 1.15 ||BZTJI0 0.202 0.038 1.40 |BZTJI5S 0.192 0.072 1.81 |BZTJ20 0.153 0.037 1.51
2.3.3 HEEENE (PR ) B EHE AR 1770 AR DG 98 B0 5 s 1 12 711

2. 250 204tk (4“5 b BZTJ1 - BZTI20) brifEi%
FURE AR, 45 2. 3. V300 R e e i, 7% 2. 3. 2300
I AR A A (DL TR ) G5 R
20 41t 2 R P (PR RD ) ARV 30 vh 7 B R A R
P2 B & w4 W 0.1119% ~ 0. 211% ., 0. 028% ~
0.072%.0.71% ~ 1. 87%, “F- ¥ & & 4 %} 0. 166%,
0.039%, 1. 32% ,fF & = A AR HLE S TEILFR 6.

2.4 EEBBEXRSN

27 2020 4 W E 25 (PO ER ) i ) 2201 =
Py 7 3 vh PR L 232 rE R Y R G 2. 2 T
204t (45 i BZTJ1 — BZTJ20) biifE iz 75 He 46 45 10 g,
FEEPOE , B O BT A 78 & L, K 251,105 °C
THE3 h, B TR 1 30 min, IERS S HRE 154
W TR R PR R M E R (%) = (K
SRR T X M4BT TR /AR R X 100% , 75 5 R
B SR (%) = IER < bREG RS & R
i x 100%. 45 2 20 it b5 #E 7 5 /98 Y R
13. 20%, 518 M 1 10 - 349 585 5655 511R 72. 20%,
55.50%,SD 5351 1. 419%,9. 92%,8. 39% . 0L 7,
2.5 HFEEMATNIRESIREZTIZNERILR

H S0 5 5 5 B0 7 0K Db I AR T R B o
B F He 25 SR AT S0, 2 A 2 4 (45 40 9 R BZTI12
BZTJ13) .24t (45435 BZTJ4 F1 BZTJ10) 141t (45
R BZTI15)bRUEZ I H 2 AR S B 1 7 fi ik
BRI A R R R $E R R M
BITT G A B IR ER AR W R 8 A W, = P i

BRI B FE A DE B, (LG IE e H 7 SR BRI s =5 T JELF
FEBE , 5 520 A DA I A A A A X8 5 F T 98 4
PRARRR 5 H 34 B 0 i 2 il L B (IR RR Y = 1
REEAER
3 itig

AWFFE R L A (BHAERD ) 2561 R JR) , 2
= F A AR S UE AR HE R AR R
B R R KR T S i AR A TR A AE A 51X
AP ERF R B HEZ R SR & AT RS
i 25 RS AR AR AT 6 = P 48 48 A BB & 7T L
DLz p A (BB RD ) VR by 2 B 48 b4 7 R i
BRERFZE S Tl A A 7= 0 BB ELA T A3 5 A RAE AR
P XA B VGEE B A A A bR R
PR 4% B A3 B il 5 T IR, DARIE— 2B 4R Tk v o 4 ol
BRI 2 e 7 DX TR O A o R A

275 2020 4F iR E 25 0 (PR ) il ) 2204 $E &
THIIN S S22 0 b (FHARAD ) 25 4 v (R i, 22
Bt X o A 2 T AR B 20 710 a8 B L RO A R
R GiFANE ) kW Ja AR, SIS & AL & Fp 1 5
HMSEIR AT, SO IR R R R A B[R]
I bR AEH R 2 e G 0 T 5 v A 2 TR L ik
FEAR I 39 [ b o R 18 ST T e o 0 H S PR
B R A (PR ) FL 7 BUR BA T 2 A A A4
BRI 5 2 & TR P 5 A R AT, vl A X
T 20 700 1 TR A I 7 5K 52 36 2 /MBI 5 v G 25 456 b
{7 M B0 W S 5 T R B, LA R il 2 oyt i e
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Tab.7 Results of the quantity transfer relationship for vanillic and quercetin

B HFE FEBAE(%) & 42 (%) A5 (%) Y HERSELE(mg/g)
(%) A AREH A A AR AR FER MBS FEB® Mt B3

BZTJ1 11.49 0.037 0.185 0. 008 0. 045 57.45 64. 63 1.06 0.26
BZTJ2 11.61 0. 040 0.188 0.008 0. 043 54.57 62. 40 1.09 0.25
BZTJ3 12. 46 0.036 0.182 0. 008 0. 043 62.99 66.97 1.13 0.27
BZTJ4 12.00 0. 036 0.211 0. 009 0. 036 70. 33 48.00 1.27 0.22
BZTJ5 12.62 0.039 0.178 0. 008 0. 040 57.60 63. 10 1.12 0.25
BZTJ6 11.61 0.030 0. 167 0. 008 0.032 64. 63 46.44 0.97 0.19
BZT)7 13. 54 0.030 0.163 0. 009 0.034 73.57 51.15 1.10 0.23
BZTJ8 11.26 0. 031 0. 170 0. 008 0.034 61.75 47.86 0.95 0.19
BZTJ9 13. 60 0. 034 0.192 0. 009 0. 035 76. 80 52.89 1.31 0.24
BZTJ10 12.52 0.039 0.202 0.010 0.038 64. 85 47.58 1.26 0.24
BZTJ11 14.81 0.033 0.174 0. 009 0. 029 78.09 41.72 1.29 0.21
BZTJ12 15. 64 0.027 0.147 0. 008 0.028 85.15 54.74 1.15 0.22
BZT)13 16.37 0.034 0.174 0.014 0. 045 83.78 52.62 1.42 0.37
BZTJ14 14.98 0. 020 0. 111 0. 008 0. 030 83.14 56. 18 0.83 0.22
BZTJ15 13.22 0.032 0.192 0.016 0.072 79.32 59. 49 1.27 0.48
BZTJ16 12. 40 0.022 0.135 0. 005 0.032 76. 09 79.36 0. 84 0.20
BZTJ17 13.68 0. 027 0.142 0.011 0. 043 71.95 53.48 0.97 0.29
BZTJ18 13.45 0. 024 0. 140 0.011 0. 042 78.46 51.35 0.94 0.28
BZTJ19 13.13 0.019 0.111 0. 009 0.033 76.71 48.14 0.73 0.22
BZTJ20 13.62 0. 024 0.153 0. 009 0.037 86. 83 55.99 1.04 0.25
X 13.20 0.031 0. 166 0. 009 0. 039 72.20 55.50 1.09 0.25
SD 1.41 0. 006 0.028 0. 002 0.010 9.92 8.39 0.18 0. 070
X+30% 9.24~17.16 0.021~0.040 0.116~0.216 0.006~0.012 0.027~0.050 50.54~93.86 38.85~72.16 0.76~1.41 0.18~0.33
X+3SD 8.98~17.43 0.010~0.050 0.080~0.250 0.002~0.016 0.010~0.067 44.45~101.96 30.35~80.66 0.54~1.63 0.05~0.46

=8 ZEEEREFTBAARAESIREZTIZNER
Tab.8 Comparison of the data in the Yunnan provincial formula

granule standard and the detection data from the standard decoction

FRABMF % BFE(%) EXm(nLlig AER(ng/g) BEH(nglg)
wE AR 10~15 0.2~1.5 0.40~2.00  0.10~0.50
BURERRRERN  1LB09E)  0.43~2.56  0.05~0.20  0.03~0.06
B
WAFEAN FNEE 11.26~16.37  0.71~1.87  0.111~0.211 0.028~0.072
100 gh A AR A A 0.12~0.25 15.76~30.37  3.73~9.36
WA
FHERASE 11.26~16.37  0.60~1.25  0.73~1.42  0.19~0.48

MRS AE o 46 T I PR fERRIE 055 B D, B UUR S 4 &

THAREIE R, DLiE— 2D 3R bR o o £ i ] 45
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