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Evaluation of stability of Zuogui Concentrated Pills
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ABSTRACT: AIM To evaluate the stability of Zuogui Concentrated Pills. METHODS HPLC was applied to
determining the contents of acteoside, loganin and hyperoside, whose relative contents were detected by classical
constant temperature accelerated test, after which the fitting of kinetic equation was conducted. The period of valid-
ity was predicted by classical constant temperature method and multivariate linear model, and the stability was in-
vestigated by high temperature, high humidity, strong light, accelerated and long-term tests. RESULTS The
degradation of acteoside, loganin and hyperoside accorded with the first-order kinetic process. The periods of valid-
ity were found to be 25. 6 months and 23. 9 months by two methods, respectively. No obvious changes were ob-
served on three constituents’ contents, appearance and character, disintegration time limit, moisture content and
weight variation under various tests. CONCLUSION A tentatively scheduled two-year validity period is suitable
for Zuogui Concentrated Pills due to its good stability.
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TRV IR BE 220 | BT R ORI RAE T | AR 4
AR SR A R A T RO, IR T E
XZEE LA TR I, dlifh . IR T2 SY, HilAS
TEEAWGAL

2 AR PRI R A A SO Y AR
WO RS, BEAERHG . &R, G
DATBRE LS o 2 U IR I v T B 25 )
AL T ik sh el i, 1825kt
B, IR RN TR E . TR
YRS, H— B R E S I R R
T RR IR E RS L, BCR I Z18FR 256
PP AR L R I SRS AR SR R S A
HIZTHE R Y] . LSS AN 225K 3 AN
PERr (AR TP B AR . L2 rh R T
Yot h G BRY) AEREGRARIE bR, TR
EMSE IR R L s R KR e, It
— 5 5R FH 6 A IR 1 RN 22 0 2 AR AR S0 2 41 590 7
AR,
1 UE5RKEH
.1 fLE  Agilent 1200 series /5 &0 AH 1% 1L,
BE VWD RGI#s . DUoTE A . ELBAHL. H
SRR . AEIRAE; XMTF-6000 Hy HiIE iR 7K 7 54
( B ARHABRA R ) 3 XMTD-8222 Hi 4 fH iR
BT RAE (AR L i e A PR F] ) 5 LHS-
100CL R H R4 (Ll —E B AU E A R A
Al) ; LS-4000 IR 25 ¥ e HEAL (1l 30 25 KX
A BRAT)
1.2 X% EHWEEA (5 g/48, Bz
TAARA R TR S, 5558 20150107
20150108, 20150109 ). & & f& ¥& 11 (it =
111530-201411) , D4+ (L2 111640-201005) |
S2BE (5 111521-201406) X il g 340 [
2 ke e I B, W BE. O E R 615 4l
LB IR PP R A A FRA R 5 HAh 773
orral (E25EREERFIA RA ) 5 Kok
FoK (WU EERR IS B B A RRATR]) o
2 HERE4ER

201 RERBF. AT, 2LNFLSAE
)z 12

2.1.1 (st

2111 BEAEH  Alima™ C, o 4

(4.6 mm x 150 mm, 5 um); I LIE-1% LR
(13:87); B 1 mL/min; A 30 °C; #il
P 334 nm; FEFEE 20 pl,
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2.1.1.2 L4 AlltimaTMC18 g (4.6 mm x
150 mm, 5 pm); FEAHHE-K (25:75); KH
i 1 mL/ming A3 30 °C 5 KedldE &K 240 nm; i
e 10 plL,

2.1.1.3 & 2Bk AllimaTM C, 4 % £
(4.6 mm x 150 mm, 5 pm); FshHHZHE-0. 1% B
R (14:86); RFUKE 1 mL/min; 7 30 C;
K4 360 nm; FEAEE 10 L,

2,12 XPHREIAWHE R PRICE AL
LR . S22 XT REL A 10 mg, W R RO
KFE20 mL, F4, RIS,

2.1.3 ZRMEXRRFEE LUBEACHT XTI &
WABERE, TS AR IR R BE R 2.63 . 5.26, 6.57,
13.14 | 32.85 pg/mL RF WK, £WH20 pL
TGS, DIEm AR (Y), ke
g kR (X)) HEATIEE (CRE), ShriEdhg R
Y =36.297X —49.091 (r=0.999 5), 7£ 2.63 ~
32.85 pg/mL LB NG X R R DI g X g
B W R BRI, 80% HH AR IR i B R 3.07
6.14, 12.28, 30.70, 61.40 pg/mlL Z %I i & ik
BE o ASRHC10 pL i A GBI, ShEiZh Y=
17.768X — 11.747 (r =0.999 9), 7 3.07 ~
61.40 pg/mLyEENZNE R RIF, VL4 22k X)
HESHIY AW B, W BRI B 4y 2. 87, 4.59
11.47, 28.68, 45.88 pg/mlL R G E, 4K
HU10 pL iA@Y, ShnifEthZel ¥ =22. 082X -
18.929 (r=0.999 4), {1 2.87 ~45.88 pg/mL i
Rl N ZEME G R LA

2. 1.4 KSR A BRI I3 Wk 4 L
¥32 g, fin80% HIEE 70 mL, FRiEFid, fn#A[E i
15 min, ¥HIGFREFE, 80% BN Id 2% () i
i, o, HS ST A 2B R . I
UEWBS mL, KBEZRIET, WAMHBRITERR
5mL, &8, BELuEW, RIS B ST Al
WL

2.2 e iBimikiXiy  HURE GGG E, MR 60
Hifi, HHI4 g, BT 10 mL ZHFRHE, JA Rk
B, B TE R E WA T, S 80, 90,
100, 110, 120 °C, FEiRS0 it i a) s HURE, 4%
“2.1.47 WUR g7k A Al s v, P AT 2
E 2. L1 Wik & T ileE, irEMENEh
i, AR S AR = (A [RIBORE B ) e
mn A E R s/ R R R A L A ) X
100% , BEHE 2K, 4R WFE1,
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®1 FRSEMNSEENELER (n=2)
Tab.1 Results of relative content determination of various

constituents (n =2)

2.2.1 RWGEHE  ORER D BERE TE, R
fe R SEHNWT 5 W53 (1 Bk A 2 T3 2 10 A (RPBOR,
SR TAR AUE E  Bg — S R

BT b e MRS B, n=0, 1, 2), SRR, AT, M=
ORI Sk ) , o
24 93.56 97. 56 92.59 Puy -8
48 87.21 95.39 88. 02 2.2.2 BEMRBUREE (k) SEELES,
R WA R0 I g AR Ambenis
: . : P — A - E/(RT) ppy fpe b s s
120 71 84 %8 74 20,87 Nk (T) =Ae A A5 X 1 B B SR 64
90 0 100. 00 100. 00 100. 00 a3 In [k (T)] =In (A) -E/(RT), Biln [k
12 87.46 95.13 79. 68 (T)] 51/TREHEXR, WlIn [k(T)] X 1/T
2 6.6 9260 ST g ARG T =298 K i In [k (298)] )
36 68. 09 88.91 55.16 X N [
48 50 37 %5, 08 o 13 {6, MIMHER 259 7E 25 C =il T A %8 b
7 46.73 79. 41 31,13 10% Jrag USR], 2,0 =0. 105 4/k, Z5R LK 4,
100 0 100. 00 100. 00 100. 00 2.2.4 ZICRMERTINA SN Y A2k
9354 98.62 88.73 fitt AR S 1 FEAR N S(C)) - f (C) =
8 87.35 97.20 71.21 s oo
. %0. 13 96,00 65. 64 E(T) ¢ Al Arthennius Ak (T) =Ae , AL
2% 63.67 92.50 46.73 NS Wbl Ok G X B AR S T e R B N
48 38.89 85.16 22.01 BAR Ine=In [f (C,) —-f (C)] +E/ (RT) -
Ho 0 “8’2- jg ‘g‘f- gg ‘gg- fj nA, i FBEERTT . S2MiF. DT MEm®
@H 8@8 6@5 WG —Hh 1%, f(C) =InC, W Ini=1In
8 75.75 83. 51 50.70 (InC, -InC) +E/ (RT) -InA, 73 1 #KREH
12 64. 59 76.64 39.90 T, AT 2 MR TR, S5RIEES,
2 4377 59.67 1579 KF SPSS 19.0 &, L Int Xf In (InC, -
120 0 100. 00 100. 00 100. 00 .
M A 28 I ZH I Yot \
5 7 3 %7 57 s4 80 InC) ., I/T Atk miA, ‘1?@}3734/*1, FLA
4 56. 44 82.55 44.11 €=0.9, C, =1, T'=298 KAULA, H1F25¥7E
6 45.08 79.54 23.93 25 CEIRTHE T 10% FraEpmta, 455 0
8 36. 19 74.26 14.93 %6,
12 22.50 64.96 6.61
R2 HAZAEMUEER
Tab.2 Results of kinetic equation fitting
R/ C By viiacs Ry SYUMFE
B R*(n=0) R*(n=1) R*(n=2) R*(n=0) R*(n=1) R*(n=2) R*(n=0) R*(n=1) R*(n=2)
80 0.995 2 0.999 3 0.998 9 0.999 7 0.999 8 0.999 2 0.996 5 0.998 0 0.994 4
90 0.981 4 0.999 5 0.989 5 0.995 0 0.996 9 0.995 8 0.956 7 0.993 1 0.975 1
100 0.986 3 0.998 8 0.980 2 0.999 4 0.999 5 0.998 7 0.9315 0.995 8 0.967 1
110 0.976 2 0.999 0 0.989 8 0. 988 4 0.999 4 0.996 7 0.896 1 0.994 2 0.946 1
120 0.917 5 0.996 1 0.962 8 0.952 0 0.983 9 0.983 7 0.8370 0.992 8 0.880 6

2.3 ¥rhmExp"

2.3.1  mEilRElE BRSBTS T L,
60 CTtE 10d, F0, 5, 10 d b, i
PEZ SR H RGN, 2551, 5550 Kibie, D4
oA REANE, BRI ME LA T
B, (HIS/NF 5% , ANIHER TCAR TR, 2 B il 571
FE R R RUE e R AT

2.3.2 i R RE A B TIE W A R AR
(W KNO; fRIER) , T 25 € MR
(92.5 £5)% &M FicE 10 d, F 0, 5, 10 d Bt
B, FEASEVES ST A AR, [k oA PR i
BrRTEREA R B, DA SR E ., 4R, 5
B0 RIbE, SRCE 10 d )5, FEREA —ER
Wk, (ARG E /N T 5% 5 BESAEMT . Sk
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R3 BEBEXREYH (k) NELR

Tab.3 Results of degradation rate constant (k) determi-

nation

ALY WEE/C (1/T)/K™! k Ink

EEYT ViR ncs 80 0. 002 833 0.0028  -5.878
90 0. 002 755 0.010 6 -4.547

100 0.002 681 0.020 0 -3.912

110 0. 002 611 0.0375  -3.283

120 0. 002 545 0.1214  -2.109

LR 80 0.002 833 0. 000 9 -7.013
90 0. 002 755 0.0026  -5.952

100 0. 002 681 0.0032  -5.745

110 0. 002 611 0.0214  -3.844

120 0.002 545 0.033 5 -3.396

A 5tk 80 0. 002 833 0.0029  -5.843
90 0. 002 755 0.0165  —4.104

100 0. 002 681 0.0289  -3.544

110 0.002 611 0.0777  -2.555

120 0. 002 545 0.2254  —1.490

®4 ZBERZHNEE RS

Tab.4 Periods of validity predicted by classic constant
temperature method
%y 5 r Ink to.o/ A
BB Ink=-12102x1/7+28.528 0.9873 -12.0827 25.6
AR Ink=-12399 x1/T+28.163 0.9651 -13.4444  99.6
ovz4 5= Ink=-14261 x1/T+34.795 0.9897 -13.0607 67.9

1. 2 A A TR, neEE h TIaRs
SRR AN TR, R IZ 0 B
K Bl A%

2.3.3  OBRGRLS AR S E T T T L
CFERAT HOGXTIEIRAE N, F (4 500 £500) Ix
ZUFRCE 10d, T 0, 5, 10 d Bk, #ifaEt:
I H TR, 455, 550 Rk, BEE
BEIT . SR . S4BT S A REAARAE, SH
PRI, FINIZHIFIFEAE RO IR FRUE

2.4 iR BURESE 3 M (B BN
20150107 , 20150108 . 20150109 ), F4 1l 4 45 4 4%
A, TEIREE (40 £2)°C | AHXPWREE (75 £5)%
ZUNE6 ~MA, FO. 1,23, 6 ABFEI
Wo R, 50 A, BEART. 2487, &
R A B IEARRAS , ANULPEIR . BN . K
gy, 2 RKA SRR A%

2.5 ke EEES3H (e anh
20150107 , 20150108 . 20150109 ), F4 1l 4 45 4 4%
2, TEHRE (40 £2)°C . HAXFIRAEE (60 £5)%
KT RE12AH, F0,3,6,9, 12 Btk 1
Wo G50, BEARET . 8. 24 saE
FEARRAE, 12 4 H WANIEEIR . s R, K2
1168

2557 218 hR 5 0 A A HL 0] U
F®5 BLMEREE

Tab.5 Data on multivariate linear model

WAy RE/C (1/T)/K™ t/h Int In(InC, - InC)
FEEEBEE 80 0.00283 72 4.2770 -1.5796
80  0.00283 120 4.7870 -1.106 6
90  0.00275 24 3.1780 -1.3230
9  0.00275 72 4.2770 -0.273 4
100 0.00268 8 2.0790 -2.000 6
100 0.00268 48  3.8710 -0.057 2
110 0.00261 12 2.4850 -1.507 2
110 0.00261 24  3.1780 -0.190 8
120 0.00254 2 0.6930 -1.1229
120 0.00254 12 2.4850 0.399 8
R 80  0.00283 24 3.1780 -3.700 6
80  0.00283 96 4.5640 -2.3549
90  0.00275 12 2.4850 -2.997 1
9  0.00275 72 4.2770 -1.4673
100 0.00268 4 1.3860 -4.279 3
100 0.00268 48  3.8710 -1.8283
110 0.002 61 8 1.3860 -1.7139
110 0.00261 12  3.1780 -1.3241
120 0.00254 2 0.6930 -2.0192
120 0.00254 12 2.4850 -0.8409
4 Bk 80  0.00283 24 3.1781 -2.564 1
80  0.00283 72  4.2767 -1.579 4
90  0.00275 24 3.1781 -0.9810
90  0.00275 48  3.8712 -0.1457
100 0.00268 12 2.4849 -0.8650
100 0.00268 48  3.8712 0.414 7
110 0.002 61 6 1.7918 -0.709 7
110 0.00261 24 3.178 1 0.612 8
120 0.00254 2 0.693 1 -0.5110
120 0.00254 12 2.4849 0.999 2
F6 ZILLMEBRETTNASE R
Tab. 6 Periods of validity predicted by multivariate
linear model
gy [ml )75 % i ty9/R
Int = —27.285 +0. 833 5In(InC, —
E TR 9.767  23.9
InC) +11 600. 188/T
Int = —28.992 +0. 872 2In(InC, -
BT 11.172 97.3
InC) +12 553.527/T
Int = —34. 835 +0.958 5In(InC, —
X2y 8 10.809  67.8
InC) +14 244.407/T
3 i

B BT AR . iR . 4l
MO S R, AT AR2S-35 S AIE, AR
I BT R IR 6 BRAE BV A5 I AR P i T AR Y
HAPAMA ., BGEFFNCICIIRE . M E1E
F, BRI R 2 T R P A C A2 B AT TR,
IR AT VR A MO AR 254 20 LT
M4 HAPUAM . PUE TEms . PUEFHR
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K BR B 5 B R B4R RS BT 4 oK L AL T B9 LK

BHoO®', HHE, & &,

[EUSETEY

A,

Ho®', #F

wEE, B

(L A EZGAF, DI & 611137; 2. EREMAFFEH ¥R, X 400016)

WE: BE UKL Kyllinga brevifolia Roub. e S AR BTAK KA T o Foik  FLALZE & - A i ) 45 [T 14
JEBTAAARNL ., LUE B S A B IR vb A 188 A FREENS R H I R O R R A R, BRI RS PPN 4
5, Box-Behnken ZLNi (AL T, IFilid BATIEH LIS R ML, SR Sy b B S AR 7% , kb
188 Jilik 6. 73% , HABEJIGIL H iR AL 3. 49% , (0313 99.30% , F-HPKiAE 76.5 nm, ARG FANKAE 8 h i REUEEIL
J¥E 53.83% , 24 h ik 90.41% , 15 Ritger-Peppas BRI G i, A 25904 HOR i Jo 48 (A A4 3 et 4 Dp ) i 7

B ITIERRENAT, AR SR R 5 4 AR

REEIR KR B EARNEUNKRE 3 Box-Behnken UM I 4

FESES: R4 XkERER: A
doi: 10. 3969/j. issn. 1001-1528. 2017. 06. 012

XEHE . 1001-1528(2017)06-1170-05

Formulation optimization for Kyllinga brevifolia total flavonoids-loaded solid lipid

nanoparticles

TIAN Qian',
LUO Kai-pei'

HE Jing-xia',  HE Chen',

TIAN Lu',

YIN Rong-li'*,  YANG Jun-xuan®,

(1. Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China; 2. Traditional Chinese Medicine College of Chongqing Medical Univer-
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