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Simultaneous quantitative determination of seven components in Tripterygium
wilfordii herbs and preparations of Tripterygium wilfordii polyglycosides Tablets
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Abstract: Objective To improve quality control level of Leigongteng (Tripterygium wilfordii), a traditional Chinese medicine, the
method of quantitative analysis of multi-components with a single-marker (QAMS) was established to simultaneously determine
seven components in 7. wilfordii herbs (TWH) and preparations of Tripterygium wilfordii polyglycosides Tablets (TWPT). Methods
Using triptophenolide as the reference, the relative correction factors (fis) of other components of triptolide, triptonide, wilforgine,
wilforine, tripterine and wilforlide were calculated by HPLC, and then the durability of fis was investigated. Nine samples of TWH
and 10 samples of TWPT from different origins, manufacturers and batch numbers were collected and their components were
determined using the external standard method (ESM) and QAMS method, respectively. The determination results of sevem
components in 19 samples using ESM and QAMS method were compared. Results The repeatability of fiis for each component was
good. There was no significant difference (RAD < 3%) between the measured values of QAMS method and ESM. The components
contents in TWH from different origins and TWPT from different manufacturers and batch numbers were both greatly different. The

results demonstrated quality control standard of 7. wilfordii should be improved. Conclusion The established QAMS method has
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high accuracy and it can be used for the simultaneous quantitative determination of multiple components in TWH and preparations of

T. wilfordii. This method will provide a method reference for the comprehensive quality control of 7. wilfordii.

Key words: QAMS; Tripterygium wilfordii Hook. f.; Tripterygium wilfordii polyglycosides Tablets; quality control; triptophenolide;

triptonide; triptonide; wilforgine; wilforine; tripterine; wilforlide; relative correction factors

HAMKRIET X REHEABEED SR A%
Tripterygium wilfordii Hook. f. [\, 7= T Wil
R MRE. mE. )T, BBV,
JH R 4 RS L R A L S Bk A T Rk,
FEEH R =S AR e 2R A
FETER T2 B ABRZ T (Tripterygium wilfordii
polyglycoside) & M 2 I 245 44 h $2 UK B R &
W, R E SR SR BT A S R T 25 R
M, XPFERIBPEICTT 5« BEIR B SO R
RGNELL PRI TEAETE M B ] 1 5 T A 3,
CHELIGINER T BT BA R Z B EE R
TR R 5 R BRI B A I IS5 B =2 A AL
B R RN, MBI RN 2 K810,
TE— R L PR b 24588 2 B I PR B

HAr, W &AM EEAHZH R
(Tripterygium wilfordii polyglycosides Tablets, TWPT)
i HTRAR, A FESRIE I 2584 Rl 75 b 32 B R o> & &
HAEZERER, MEZHANCAE AR REE AL
RNV ARIRIT, B EAEHIKCEA R R E A
FRZIM AR AEA R RN FEEERZ —. &
NIEZIH S TWPT SELE i U180 282 JF
J&, T H 2 R 1 AU R A R, IA A
FEEET HPLC, RHHEMAISMRENE T 8 A
5480 TWPT H JURR & B Hoo HE G 25 45 1 R
4309200, T TG A T B A TR 2 B HL ) 7 o
B, RS T ) R o DURE. A e o 1Y)
B, BT E o AriEAFAE R IR 1 .

— Wl Z ¥ ( quantitative analysis of multi-
components with a single-marker, QAMS) &I
SRAE HR 20 5T A A T R R R g
R, TR 2 A RS N AR R L
KE XA T, fir), 8IS 0 E e — SR
Horme &, REIZHabs B i e, H
A, 7R 25 i B QAMS 7 ik R H i
e, HNHVEREAWY KPS, BAREERTEH
NI QAMS AW FRIERS, (HibfAfEE
M I TR TR G AN S o A A A 2
ST, T AR R WA T TR ) QAMS &5
BIE . Bk, ARFFEHET IR HPLC (5% %A,

K F QAMS VRS AN P2 3 SRIR T 9 #LE A BEZG A
PARANE K #iL5 1) 10 it TWPT FESL A 7 A4
R AT R T AR N B NS, T
HEANBRAM R ZH i HADL 6 Fhsisr # A
. EABRABEEE . AR, AR, &
AR ZAE NBENERTF firs, FHR fors AT
PEEEZ, FEIERE EXE 19 #RE SR QAMS it
1T 7 210503 8l e, H5 4 R i 45 Rk A7 i,
IEB T QAMS A ATHE. AHFFEET QAMS v
FF R ARG J 177 TWPT FIZ H8 kR & &40,
DAHAA B A R ZRF T ) 3] () 4 ThD o EE s il S 4R
F BB o

1 U5

1.1 Y&

Agilent 1260 =BG AH LIE{X . Agilent 1200 &
RO AR TEAY, 36 E 2R AR A ;s Thermo
Fisher UltiMate 3000 = ZGHAH LS4, 5% EFEER K
HIRBHL A F]; XS105DualRange B4+ 102 —4)
Hr &7, Hit: Mettler Toledo A %] ; QE-500 FLHy s
B, YLRATT P E TR RE A R AR HC-1014 Y
EEE O, 2R R ERF AR A R A
KQ-300DE ZY¥idz i i ykid e ds, B LT By
HIRAF]; RE-2000B Rt 7 Kkay, HilgIwoRAe
WA ER) ;s Merck Millipore Milli-Q Reference #£{i7K
R4, FEBEHEHEEA .

12 iK%

MRREABEFR (IS 7675, FAMAER
(5 5664). THARENBEME (5 4648), JRE
BN 98.0%, T4 H L RFREPHERRHER AR 545 IR
ol MRS N EE (5 C1608G45829, Jit &
734199.0%) THAENERF (k'S KA0809CBI14,
JR R0 98.0%) W H IR AE YR A PR A D
Hop R TR A BRI, (LS DST200819-078, i &)
$98.0%). THAMEEHL (L5 DST201101-080, Jii
4 99.0%) M B RS R E I E R B IRA A .
HlE, O (figal, 22 TEDIA AR, R (f
Al iR T AR R A R A, =&
B (orpral, EZEREAFIERAFD, Kt
4K,
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1.3 Z5h R 5

EEAF K IL 10 fit TWPT KA [~ HAik
PRI o fLE AR BT S EIE, 9 MAMEFE
Wt I BB %, YN TR RVR A B Y
W~ RE T wilfordii Hook. £ T . A5 B ISR
1. 2

#1 TWPT #&ER
Table1 Sources of TWPT

U 5 AT
S1 20200502 mREA A CEHAHRAH
S2 20200402 WREZA A Sl HRAR
S3 20201101 mREA A CEHAHRAH
S4 20200903 IR T 2l BR A )
S5 2012112B WHLAS RS 258 3 A BR A )
S6 20200902 IR T W 2l R )
S7 20201101 IR T W 2l R )
S8 20200503 IR T 2l R )
S9 2012115B  WHVLAS RS 25 0 A BR A &)
S10 201003 i HE R IRAF
*2 BOAEBAOMERER
Table 2 Sources of T. wilfordii
U F=Hh b/ SV
Y1 Wi WL B 25 25000 A IR
Y2 AL N ST/
Y3 pageal ibien LA IS 29 AT PR A )
Y4  HHL BN 1
Ys % Z T B 2 A R A A
Y6 WL Bl 2
Y7 T PAMFEITCH R AT IRA A
Y8 T UM IR A 258 R AT IR A ]
YO @ EN IR T 2K R A BR AT

2 FAEEHR
2.1 BIEXRHG

1%+ Waters SunFire® Cis # (4.6 mm X 250
mm, 5pum); BN 0.02%BEBRK -2,
FEVERL: 0~10 min, 15%~25%Z.fi%; 10~20 min,
25%~35%Z. i 20~40 min, 35%~40%Z.fi; 40~
60 min, 40%~55%Z.JiE; 60~75 min, 55%~80%
ZJE: 75~90 min, 80%~88%Z.JiE: 90~100 min,
88%~98%Z.Ji: 100~101 min, 98%~15%Z.fif:
101~116 min, 15%Z0E; AR 1.0 mL/min;
K K:: 0~65 min, 230 nm; 65~116 min, 210
nm; FE#E 30 C; HEAEE 20 pL. AW 1.

A
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B 34
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ImEEy
LRy
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22 o/ 56/ " T
§,S
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t/min

I-EABRER 2-HAHBAGE 3-HEWANEE 45 AT
S-ERAMENE 6-HAMAR T-HABNET

1-triptolide 2-triptonide 3-triptophenolide ~ 4-wilforgine

S-wilforine  6-tripterine  7-wilforlide A
B 1 =835 &h-FEE 1:9, A BREWNRE B).
TWPT #f (C) MELABHLAMER (D) & HPLC &
Fig. 1 HPLC of blank solvent (chloroform-methanol 1:9)
(A), mixed reference substances (B), TWPT sample (C) and
T. wilfordii sample (D)

2.2 IR AMERREHIF

FEEFRIE AT R BAENERE. FWHA
Be. HABEE. FABLRZNRMER, I
AR IR RS, i B BE 4 7 2,19+ 1,49, 1.19,
4.45. 1.87 mg/mL [I%} IR A 4700 RS SRR A
VKB T8 2N B PN T PG R Sl s, IR TR AR
SEZE, R IR A8 6.00. 1520 mg/mL [¥)
IR R B BT 4 CUKFEIRAE R, 11T
I AN 15 do
2.3 ik SAERRSIE
231 TWPT fHliidl  FEEREL TWPT oK
036 g (4)5% 50 mg FEABEZ ), B 50 mL HIEHE
TEMEH, A 12 mL HEE, B S 32 30 min, 383,



FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

= 5341 -

JEVEH 2 mL F RS, PRIRIGFNIEME T 50 C
AU e 28 R 21, FREI 1 mL &5 H B
(1 : OIRA A FE, ST 10 000 r/min
B0 (B02F42 5.9 cm) 5 min, B EIEWGEE, 0.22
um FRFLIEME I I8, RIS TWPT A5 v .

2.3.2 THABRZMALK SR HUE A BRI R
(i 20 Hi) £95.00 g, FEEFRE, B 500 mL [R)E
B, IO 100 mL S5, RIS AR
$EHL 2 h, A JEIEE, SKH 15 mL &7 IR B
BRI, PRBRBOF MBS T 50 "C/KVIEE ek 2%
RET, FREM 2 mL &05-HE (119 BEHER
BV, FTETCT 10 000 r/min B0y (B0
459 cm) 5min, B EIEBIEE, 0.22 pm HALIE
JEEERL, EPFSER A B2 A R A

24 FHEFER

241 ZMERRFER  OREIEL “2.27 TUF %018
mn i DG EIRA, ARG E AR R, 54
= N N SN S PN ¢ T
B BRI A 1R N i R 2R B2 4 0l 1720,
94.5, 219.5. 5078.9. 537.3. 839.8. 1887.3 pg/mL
PR AR IR SVAT 1o KSR UR A X R S A 1
W, R FEERERE 2. 3. 6. 15, 30. 45 1%,
43 A NTR A X IR AR 1T 10 TV, V. VIL VI
B W T~ VI VA0 BRI %% 20 ul, BL“2.17
TiUT BBl S A HERE 2B, LAKT HE b o A o Al
br (XD, BREETHBUAIAAGR (YD) 2xfilbriEdh 2k,
SREZEVERNA TR AR R B (RD) 73l N ATk
& Y=24.689 X—9.563 5, R2=0.999 6, 3.82~
172.00 pg/mL; 5 2 B P BR Bl Y=22.729 X—4.052 4,
R?2=0.999 6, 2.10~94.50 pg/mL; FHHHNEE Y=
58.866 X—25.106, R*=0.999 5, 4.88~219.50 pg/mL;
ARSI Y=8.125 7 X+526.7, R*=0.997 4,
112.86~5 078.90 pg/mL; H AHEIKL Y=33.515 X—
37.597, R2=0.999 5, 11.94~537.30 pg/mL; FHA
BEZLE Y=40.583 X—106.55, R*=0.999 6, 18.66~
839.80 pug/mL; T A BN H Y=4.5726 X+14.157,
R?2=0.999 7, 41.94~1 887.30 ug/mL. & ExR, 7
Tt B8 0 RE N (1) o0 A 58 3 PR P 2 1 50 R R U o
2.4.2 FEEERL RS RIOR A B A TR S
&, DL “2.17 UF ik g RS 6 Ik, Il
A, IFHHL RSDH. ERFLABEHF R, HABEN
BElR . BRI EE. BABEIR. B ABRIR. EA
i 21 2% A A R Y R R e I AL RSD 43 oA

3.45%-3.59%- 3.68%- 3.50%- 3.56%- 3.75%- 3.40%,
RIS IRE 2 L RUT o

243 EEMRKE 5B TWPT 5%
(S8) FIERABEZMAES (YT %643, 1% “2.3”
TR 75553 il i . B “2.17 TR
FAFHEREST T, ORI, THE 7 B4 AT
YIE$0% RSD {H. Z55 TWPT FE5h A
R, BHARNEEN . &MAEE. &ABEM. &
VNN N AR N R S 4 iy
BRI 173124 106.06. 660.82. 11 259.99.

1 030.63.884.53.2 591.14 ug/g, RSD 43514 1.99%.
2.25%. 2.82%- 2.41%. 3.60%. 2.53%. 2.81%; &
NRZIMBERPE AR R BARAIEER. &
WBE. RAREDL. AR, AL RMNE
2N T A FR ER) -2 Joid 23 28000 il 9 76341070219,
625.15. 4.60. 171.67. 184.40 pg/g, RSD 434K
1.85%- 3.02%- 3.62%- 2.78% 2.56%- 3.38%- 3.22%,
RIFZITIEMEE R

244 FoEMHRE kR TWPT (S8) Al
BARZAM (YD R SBR&ERE, TER TR
B 0. 2. 4. 8. 12, 24hJRLL “2.17 Wi R4/
BERE M, 1E TSI R I R) AR VAT AR, TR
RSD fi. 455 TWPT 985 23 Jie FH 28 B 2 Tk A R
TN ARSI, FARKI. FABAER
FUER A 9 B H T AR RSD 23 BN 2.34%

2.00%. 1.09%-. 1.01%. 2.12%. 1.89%. 1.69%; &
ANFEAMPE AR R HABRNBSER . 585 A S
AR AR AR RAE AN
fi FH I THT AR RSD 23 3114 4.01% 3.06%- 1.19%-
3.63%- 3.20%- 3.17%- 4.95%, TR HIBRAE
RN 24h WEaE.

2.4.5 NFEECRRLE RS FREL 0.18 ¢ TWPT #F
i (S8) 6 11, MEWMRE, 43 HkEE AN AT ECH
TR A X IR S VAT 1 mL (35 A EF & 57.32 pg/mL.
TN R 31.50 pg/mL EH YRS 73.16 pg/mL.
AT 3 385.90 pg/mL. ARG 179.09
ng/mL. FHABELLR 279.92 ug/mL. 75 A G H
629.10 pg/mL), FAEEFREL 2.50 g T8 A REL M i
(YT) 6 1, FGERRE, 53 K%M S AT ELHI VR
EXTHR IR 2 mL (FF AR R 11.46 png/mL. 7§
ANBEPNBERR 2.10 png/mL. FHEY IS 4.88 pg/mL.
AT 677.20 pg/mL. B A BEXKEK 11.94 pg/mL.
TAREL R 27992 pg/mL. FEAEAREH 629.10



#5342 «

FED 20226F 98 $53% B 178 Chinese Traditional and Herbal Drugs 2022 September Vol. 53 No. 17

pg/mL), 4%“2.3 7T J7 v & g v, A2
TN G AR AT, E &5 O B, I
THEIAE IR AN RSD fH. 4558 TWPT FEdh i
AR FABNESIE . AR AR
BRI T A RRLLEAI R A R R H EF 2
FEFESE SR 54 105.2%- 103.8%- 103.4%- 102.1%-
108.9%- 110.3%-. 100.6%, RSD 1H %)% 2.29%.
2.54%. 2.88%- 3.26%. 2.61%. 3.42%. 3.23%; &
AR E AR R HARANEE. &
WS TRABED. BB, AL RMNE
2N T A T HE RSP 38 R (Rl U R 43 A 98.6%
87.7%- 91.2%- 101.1%-. 99.1%. 101.3%. 104.4%,
RSD {H 5354 3.13%+2.75% 3.60%-2.23%-2.90%-

2.98%. 2.17%.
25 fus ME
R “2.4.17 TR S VA5 S A OE
DL “2.17 TR Btk S AR RE BT, A0SR A B T
N, LU NER NS, 1% AR A
AFERER. FABABEE. FABEE. FHABK
Bl 5 A BRLL AN AR TR fis, SR IEE 36
fis = fi/fs = CrAs/ (CsAk)
Ci AR BRI, A NESIIRRAMIETRL, Co B IR
MR RIREE, As SRR
2.6 fis BOTH A MEE 22
2.6.1 AN[FEACES AR FIERERST fis MOREM A2
W OB A 0 BRI VRGE B, DL “2.17 TR (k2

#*3 BENEEXS BRI fus

Table 3 fus of triptophenolide to various constituents

TRA %R Sids

FTiRaST HABTER A B A T A B G LT HATRAER AN TR
I 1.6350 23857 3.8777 1.2293 1.236 6 47455
I 1.5919 23638 3.865 4 1.2778 1.2459 4.664 2
111 1.619 1 24305 3.8318 1.188 0 1.288 8 47101
v 1.610 1 24161 37373 1.198 1 1.2819 4.486 0
\Y% 1.661 0 23137 3.697 2 1.183 1 1.343 8 44250
VI 1.6550 24214 3.6252 1.176 7 1.2816 4.6345
VIl 1.705 4 2396 1 3.783 8 12191 1.304 3 44610
A 1.639 7 2.3896 3.774 1 1.2103 1.2833 4.589'5
RSD/% 231 1.70 2.47 2.92 2.79 2.82

W, S “2.57 TR TEREE A fus,
I3 WS ANEAL A 35 Agilent 1260, Agilent 1200
ThermoFisher UltiMate 3000 15 20 AH ta i AX S AN [F]
s A AL FE Agilent Zorbax Extend-Cis (250 mm X
4.6 mm, 5 pm). Welch Ultimate XB-Cis (250 mm X
4.6 mm, 5 pm). Waters SunFire® C;s (250 mmX4.6
mm, 5 um). Kromasil 100-5-C;s (250 mm X 4.6 mm,
5 um) X fus KISE, S5RAE 4 PR, &I fus
(1) RSD fE35/NT 3%, 32 I B H A 2455 B £ 1% A 0 25
O3 B fus TCRLZE RN, IE P R4F

2.6.2 ANFEMEFRERXS fis BIEEM K EWEUR &
X HEAATROE &, BL2.17 TR (it KRR T
ZMR “2.57 WUNTERES Y fiss FHE 3 MK
Bia 0.8+ 1.0. 1.2 mL/min) X} fis (50, 45
RANF 5 Fron, 51T fus 11 RSD /8T 3%, R
ANRARRR XS & BT) fios 635 REM o

2.6.3  AFEAEEXT fios IR R 2 W EUE G 0] B
AATRE R, B 9217 UM iSRRI T, 2
MR “2.57 WURIEREELSY fuss HE 3 AHER
(25, 30, 35 C) X fis M5, 2534058 6 P,
HEr ) RSD ¥/ T 3%, R FEIFEXS & B2
Sius ToiE T
2.7 fFMRL S B iilE E L

R R A B VA OE R, DL “2.17 TR
IR HRE T, AR R AR R HAMR
MR T ARSI B ARRIRIL. B AR FA
B TR Y TS X 2 HE ) 7R Ty DA T 14D R G R B IS [
(), X AT TR AL . S5 R 7 Fiw,
HHY tr B RSD $5/NF 5%, FHIAFI  XF 5% B
Sy AT BN
2.8 QAMS ES5IMREMELERELE

P 1. 2 REARFET &K #5 FAFE = HUAR
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F4 TEILEE TRIBIEHERT fus BIFZID
Table 4 Effects of different instruments and chromatographic columns on fiss
18 itE N SEAN GIE /N i R fk/saé/\ e bR ==0/N [SEAN G
HABTER  HEABNME HEAREH EABKE EAKLR  EARAGRT
Agilent 1200 Waters Cis 1.6197 2.3997 3.9092 1.278 4 1.2399 4.692 8
Agilent Cis 1.586 6 2.3659 3.8674 1.273 5 1.2225 4.6533
Welch Cis 1.623 5 24032 3.9361 1.2803 1.249 2 4.767 5
Kromasil Cis 1.6111 2.3837 39118 1.273 0 1.2259 4.702 5
Agilent 1260 Waters Cis 1.5917 2.3503 3.8308 1.282 4 1.2201 44415
Agilent Cis 1.563 7 2.3292 3.794 8 1.2853 1.2221 4.428 5
Welch Cis 1.602 1 2.366 1 3.8547 1.287 5 1.2157 4.475 8
Kromasil Cis 1.5857 2.3427 3.8291 1.2853 1.216 3 4422 1
UltiMate 3000  Waters Cis 1.602 6 2.3459 3.8722 1.301 1 1.2125 4.700 0
Agilent Cis 1.564 9 23156 3.8102 1.289 8 1.2051 4.603 9
Welch Cis 1.641 8 2.3573 3.8738 1.2920 1.216 8 4.654 8
Kromasil Cis 1.584 5 2.346 7 3.864 6 1.298 4 1.226 9 4.626 0
FHME 1.598 2 23589 3.8629 1.2856 12227 4.597 4
RSD/% 1.46 1.13 1.10 0.69 0.98 2.67
R5 TREETEREI fius BIFZNT
Table 5 Effects of different volume flow rates on fis
PR B/ Sis
(mL-min~") HABPER B B A T A BT A TR HAMRAE A A TR
0.8 1.603 1 2.3838 3.905 6 1.278 0 1.2490 4.696 3
1.0 1.586 6 2.3659 3.867 4 1.273 5 1.222'5 4.6533
1.2 1.573 8 2.3519 3.843 2 1.2753 1.228 5 4.665 5
FHME 1.5879 23672 3.872 1 1.2756 1.2333 4.6717
RSD/% 0.93 0.68 0.81 0.18 1.13 0.48
Fz 6 AEIFERXT fis IS0
Table 6 Effects of different column temperatures on fiss
B/ C — e \ —
HABTR A B P T AR A TR HAMRAR WA AR
25 1.5851 2.361 6 3.8727 1.276 6 1.2390 4.666 6
30 1.586 6 2.3659 3.867 4 1.273 5 1.222'5 4.876 3
35 1.5799 2.3504 3.862 4 1.276 8 1.2322 4.662 1
A 1.5839 23593 3.8675 1.2756 1.2312 47350
RSD/% 0.22 0.34 0.13 0.15 0.67 2.58

R TWPT M A BELHE, 43 A LA“2.3.17F142.3.27
TR J7 2 4 Al s v, DA “2.17 TR i 26 A
HEREIISE , 43 3R FHARAE 26 M5 AT QAMS Vit

T, GRWE 8 AR, 2 PR E 5
SELHEZESR, M TFHFZE (RAD, RAD="F
Bz PIME, HoA-FE w22 R0 2 421 5 H P

WA ) 22 AR RHE JS SR A, R EL 2) /T
3.0%.

3 g
3.1 HiXmEREE

N e LA TWPT B 7l 23 il 2454 il b i
8T, AR FC AR A AL EE . BEIGA IR
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R7 FEILE. FEIEEHR M0

Table 7 Effects of different instruments and chromatographic columns on 7r values

(€ i x
HABHPER  HABAMEE HABREW HABKE HAMAE HAMAGT
Agilent 1200  Waters Cis 0.409 0 0.707 8 1.060 7 1.108 8 14336 15127
Agilent C1s 0.382 4 0.653 5 1.050 2 1.1226 1.5115 1.5970
Welch Cis 0.4122 0.707 8 1.063 5 1.107 3 1.444 3 1.5224
Kromasil Cis 0.405 0 0.6979 1.063 2 1.110 0 1.457 1 1.5377
Agilent 1260  Waters Cis 0.407 0 0.705 3 1.0615 1.109 3 1.432 4 1.5112
Agilent C1s 0.380 8 0.650 0 1.050 8 1.1242 15133 1.598 7
Welch Cis 04121 0.707 9 1.062 9 1.107 0 1.4410 15177
Kromasil Cis 0.404 9 0.696 2 1.061 6 1.109 7 1.452 4 15314
UltiMate 3000  Waters C1s 0.403 7 0.706 3 1.0549 1.106 0 1.416 7 1.493 7
Agilent C1s 03783 0.650 5 1.048 0 11221 1.497 6 1.5818
Welch Cis 0.408 9 0.709 2 1.058 9 1.104 6 1.4276 1.503 6
Kromasil Cis 0.402 4 0.698 5 1.057 8 1.106 8 1.4379 15163
P 0.400 6 0.690 9 1.057 8 L1115 1.4554 1.5354
RSD/% 3.12 3.51 0.52 0.64 2.29 2.38

®8 BROMELR

Table 8 Results of content determination of various constituents

Y BR/(ugg™) EHABF R/ (ngg") AT R/ (pgg ™) B A BEET (g g™
. HMFRIE HMFRIE QAMS  RAD/%  4M3iE QAMS  RAD/%  AMwik QAMS  RAD/%
S1 252.93 1725 1690  1.01 6.15 5.93 1.85 3833.14 379338  0.52
S2 288.24 1212 1162 2.10 1525 1520  0.16 346031 342487 051
S3 253.92 3113 3116 0.05 29.49  30.11 1.05 411928 407392  0.55
S4 402.99 164.66 16413 0.16 6483 6451 024 852374 834483  1.06
S5 37.46 8723 88.19  0.54 1639 1637  0.05 165861 166416  0.17
S6 463.97 23459 23450  0.02 88.01  89.13  0.63 9112.14 891391  1.10
S7 365.37 19991 19991  0.00 10449 10607  0.75 1272941 1244438 113
S8 636.44 17044  169.63 024 10040 10156  0.58 1112137 1084330  1.27
S9 29.36 32613 33126 078 21053 220.16  2.24 142735 144439  0.59
S10 33.19 14587 14588  0.00 3638 3658 027 341825 337549  0.63
Y1 12.70 2.41 231 1.98 2434 2487 107 132.04 13028  0.67
Y2 5.45 1.91 1.84  1.89 5.23 528  0.50 137.19 137.55  0.13
Y3 6.67 1.72 164 250 8.25 832 045 123.76 12346  0.12
Y4 2.62 1.58 155 1.04 1.36 137 0.65 124.23 12853 1.70
Y5 2.36 1.94 1.94 0.5 1.28 131 086 87.86 9156  2.06
Y6 10.24 2.18 209 212 1391 1359 115 119.10 117.88  0.52
Y7 2.25 7.98 8.15  1.04 1.11 113 0.70 648.50 667.15  1.42
Y8 5.39 2.52 246  1.06 1147 1166 082 177.38 177.80  0.12

Y9 7.14 2.42 2.34 1.52 11.65 11.76 0.48 173.93 173.16 0.22
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v AR (ng-g™) WAL R (ngg™) AN (gg ™)

i 4MRiE QAMS  RAD/% VARINES QAMS RAD/% PARINES QAMS RAD/%
S1 280.78 277.04 0.67 79.95 76.47 2.22 1791.97 1781.12 0.30
S2 340.94 337.49 0.51 78.04 74.41 2.38 1766.81 1753.99 0.36
S3 364.55 361.67 0.40 103.03 100.81 1.09 2 347.85 2326.22 0.46
S4 555.69 552.33 0.30 1707.59 1709.06 0.04 2357.21 2329.36 0.59
S5 59.09 58.09 0.86 323.12 333.18 1.53 2 906.49 2 878.29 0.49
S6 566.20 562.62 0.32 2 052.93 2 051.90 0.03 2 189.84 2 165.53 0.56
S7 487.88 484.64 0.33 1760.03 176291 0.08 2396.87 2 370.10 0.56
S8 978.06 975.98 0.11 854.85 858.57 0.22 2476.31 2 439.24 0.75
S9 36.11 35.68 0.61 230.98 238.14 1.53 2 994.06 2 989.10 0.08
S10 166.40 162.07 1.32 153.80 155.63 0.59 2 652.88 2 616.15 0.70
Y1 9.69 9.37 1.69 71.62 71.72 0.07 44.57 44.04 0.60
Y2 6.52 6.39 1.00 38.95 40.28 1.68 126.15 127.60 0.57
Y3 6.80 6.63 1.24 39.56 40.67 1.39 45.75 45.71 0.05
Y4 3.75 3.77 0.32 12.96 12.90 0.26 33.11 34.16 1.56
Y5 3.19 3.23 0.54 11.64 11.53 0.48 46.69 48.70 2.11
Y6 6.69 6.47 1.65 57.34 57.87 0.46 76.36 76.03 0.22
Y7 4.78 4.87 0.92 170.85 179.07 2.35 191.97 199.84 2.01
Y8 3.69 3.60 1.24 39.12 40.45 1.68 84.00 84.81 0.48
Y9 4.01 3.89 1.54 4591 46.91 1.09 131.56 132.21 0.25
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