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[(HE] BB AR FEGRAR S R 20 08 R B 5 A2 PR i 2, S 57 B s i AP SR 9 ik O
3R 3 RO (6] 6 2 A RE A B B AE T 3 AR R L K 2 Ao P BRI b, SR AT HPLC 48 SRS H AR, U#fkﬂﬁﬁ?“’fﬂ*f
BB B AR B 9 P TR AR, SR R TR AL B RE A [ A7 DR 2 T S 3 R B AR E MR RS . 25 3R (PTP AR A R
FAFT BE BRI & B w2050 8 (0.028 £0.011) % , (0. 026 0. 016)% (0.025 £0.014)% . E ’Aﬁﬁ:%ﬁﬁiﬁ Rluﬁf?jb
PTP §84 > R LM BDRHAR > 4 BBER AR HZORTS > AFHZORES s v A 1F > BT 1R > Wl AR 1F o Bt B I I A7 R 4P &%
PR PTP FR{A(IAE , S ¥R il S50 XM &1 T, 2 B iRk H‘ gﬁm T Sy SEBR A= 7 o A 0 M B B L K K 30
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Stability Investigation of Small Package Rehmannia glutinosa
Pieces based on HPLC Fingerprint Technology

SU Juan, HUANG Qin-wan” , WANG Jin, ZHANG Yu-li, LI Xiao-fang
( Chengdu University of Traditional Chinese Medicine, State Key Laboratory Breeding Base of Systematic Research ,
Development and Utilization of Chinese Medicine Resources, Chengdu 611137, China)

[ Abstract] Objective; To investigate influence of different packaging materials and different storage state
on quality stability of Rehmannia glutinosa pieces, and establish the best storage conservation method of R.
glutinosa. Method; Three different packaging materials were used, and R. glutinosa were stored at three different
temperatures and two kinds of confined environment. With verbascoside as evaluation index, and HPLC fingerprint
technology was used to evaluate impact of different packaging materials, different storage on quality stability of R.
glutinousa pieces. Result: On conditions of PTP aluminum foil, vacuum and refrigeration had the highest content
of verbascoside, which were (0.028 +0.011)% , (0.026 £0.016)% , (0.025 £0.014)% , respectively.
The content of verbascoside in descending order as follows: PTP aluminum foil > polyethylene plastic bag > leather
condensate film paper; vacuum > unvacuum; refrigerated > cool conditions > normal temperature. Optimum storage
and curing condition was; PTP aluminum foil packaging, vacuum refrigeration. Conclusion; In this optimized
condition, R. glutinousa pieces was stable, it could provide experimental basis for storage in actual production of
R. glutinousa pieces.
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PH B OR UL, B A AD I B | 2 R
Z IR, F i R T 2 22— {H HAR R 7 R0 R EL AR
DR BAER R RE 2 L PR R M
AR R T T 1R B A% A AR MR I DR R ) —
SE AL AR S 2, ph T 5 24 U B e R T, JC AR B
) —FP iR f 2 T o MR T 2R R AT AR AR
R (o ORAIE R B L B TR R R RO VIR Al
G TR B T R B AR e R AR
K IR 2500 7 B /ML BOR  BR A b 245 488U A
TERCAR ARV R AL A RE AN [R] A7 IR 250 20 o
RO o e RRUE PR Y SE R 5 T T B O B AR A
FRYIT
1 ##

1200 3 R0 AH (4 35 AL (3£ 1 Agilent 24 H])
BP211D A 1 7 K °F (% [ Sartorius /A 7] ) , Agilent
Zorbax Extend C, 0,34 (4. 6 mm x 250 mm,5 pm) ,
b G L T i A Sl T Y S B/ IR =
1009098 , 28 JR AR Hh B 25 K2 B R e X 2
BLE W) Hb B Rehmannia glutinosa Libosch. By T 48 &
BT B S AR X B (R i O L A ) B
AR F S M-011-110622) , Z JiF . W By €435
4y, HAR ¥ Sy 43t 2
2 HEEER
2.1 R SRR O R PTP 5R9H 4 K
BEMEARAE 3 P4 e bARE, XS L B 25 5 15 2 FOlRES B
RN TR R RO 3 A VS R 8 (< 10 °C) (BA
HEREE (<20 C) VHRIEE (25 C) T A7 K #
FEZE 58 R G007 PR 4 O 12 A T i (2012 4 3
) AT SY . BB E R R 1,

1 NEEARMBRAFERIBER
No. #£f {5 & No. FE
1 AR R BERRAR B2 R 9  PTP A AFHE=E BN

2 AP BRIRAR 2 R 10 ROBmWBRHER Bz iR
7

palllg
jullle

=

3 bR BEMRAR E 2 11 ROBWRLE H2 R
4 PTP 14 (E 2 12 ROGWELR A Bl
5 PTP {2z &K 13 RoWmEREE AR Rz R
6 PTPFR{H (L z5 B 14 ROBWAEE A EZ 38
7 PTP 4 AR EZE Wl 15 ROGWEAR AR EE IR
8 PTP#H{A AR H 2 4 16 ZEHXM

T« 25 111 % B Ay Sl B80S A ] 46 Ak Ak BB 45

2.2 BEEREEMCRA S R 1~ 16 S A
HORE AL OHLBY 2 2. 00 o B 88 B0 , i DR B i
M A BE 100 mlL 5 &t 144 91378 30 min,

OV, B A ST, PR R A ek % A BT i, BR AT, B
b N 2 BUCSE IR W 50 mL U [ i R T, R
T S AR AR FE A2 2 10 mL SR, N s A 2=
ZIBE#52), 11 0. 45 pm BALIE R I8, BIAS .
2.3 ERRACHEH &R
2.3.1 fiE4&  Agilent Zorbax Extend C,, 4% 4%
(4.6 mm x250 mm,5 wm) ,F:i& 30 C, K sh M 2
(A)-0.1% TRV W (B) B BV (0 min, 5% A ;60
min,25% A ;75 min,35% A ;85 min,5% A) , ¥ Il I
£ 334 nm'*
2.3.2 LKMEXFEHHE KHEWH 10 mg- L7 WE
AT X IR AW 5,10,20,30,40,50,60 L, %
AR A A S U TR AR, DA B B A T A A B
LR A T AN (S NS B N S A = S 1 /= W
Y=11.573X =5.624 7(r =0.999 8) , & & 16 B+ ¢
8.4 x107° ~250 x 10 *pg HUEH AR BT LR,
2.3.3 HEHERE HUE 0 B AR, 24 h
W SEFERE 6 W, B i A5 B8 R I 58 2 M 2 D1 2
(i 24 0 35 48 10 B AR AL EE SF A R 48 ) 2004 4 R 3
AT AL HR, 25 5 3 W] 4% €8 335 e R X O B3 I TR] A 04 i AR
RSD ¥ <3% , MUY >95% , £F & $5 80 K35 W
M BR, FRWEHGE % E RAf
2.3.4 HmAEMRE  HBHHLM 6 4, gt i
7 15 WA B S 43 R AT ARG I, b BT A5 BN 45 R
FWT, & 0335 0 A X £ B I R) UG T AR RSD 34 <
3% FHALEES > 95% 76 48 SR S I 2ok, 3= B
FEmfil & ik EE W R,
2.3.5 FRoEtils R — 0 SRR S, 4
T0,2,4,6,12,24 h #EHENE . 5 R EW, & 615
g A XoF {5 B3 B 1] 00 T R RSD 38 <3% , HMI L
Y1 >0.95, F5 6 T8 SO EE  E 22K, 2 A S
WWTE 24 h WA ENE R B
2.3.6 AR ORS WHE AN A A A
W9 oy, 43 o I 6 88 AR A T BE S T WO £ it
T2 VA VR T B o A R S R, HEAE 10 L, U
prei o i Ny | S RS SO i i i g
99.20% ,RSD 1.09% .
2.4 bR IR SRS AR K% 2.2 TR T
fo 2 b P R AR b AR R SR I E L DL 1, 16
T ) A B8 I A7 R B T A b ¥ R i 48 SO S e = F
9%, & 1D SE 45 R AT SPSS 17. 0 GE it 8 A i A7 43
B, g5 3%k 2,
2.5 HROUENE M HAEAR S
2.5.1 A5 UEIE m s KA 1R S bR E T
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E1 iE HPLC
R2 AEAEHTAMERRAPERTUBEHTIENE
FE 2% A 1 FE /A TR/ %
[EEYo P A 7 5 R AR 3 0.020 =0.012"
PTP 48 7H 6 0.028 +0.011%
R Im R4S 6 0.025 +0.013"
%5 X R 1 0. 015 +0. 000
e A7 I R HIR(25 C) 5 0.020 +0.012"
B (20 °C) 5 0.023 £0.019"
#i (10 C) 5 0.026 =0.016>
25 X R 1 0.015 +0. 000
& AR B 9 0.025 +0.014%
Bl 6 0.023 =0.013"
%5 X R 1 0. 015 +0. 000

WS EA R P<0.05,7 P <0.01,

Bobig 1~ 16 Sk il il , 4% 2.2 30T J7 i il

R AW, A% 2. 3.1 IR (A3 S5 E L i RS
FESD HPLC B3 . R b 24 03 4 8018 35 A oL
WA R 58 )2004 45 A REHEAT (6 15 05 17 DT 0 FTAH ML
THE B B3R 16 54 5 8115 5 A A LR PP 1 14
PLS, S BE a3l S 2 B8 SR b 7 B0 5 vk
Fo# R 16 Atk (1) HPLC [ 3% 6 ) 25 5 | v
Forbr 9 AN AT 1 €0 33 0 Oy o 48 BU 0 R T R TR A
B AT N (/M e T 254K B B ) HPLC 4§
SRS R AR (K 2) o DU B $8 S g
h S B AR SRS 5 Z T e TR R A
FE LIS AL (. 22X BB S e T S gk g ol
B RACMET 20 Ve T B, oy B A, PR ek R
2 i

1

2

20 40

t/min

B2 FMERRRELEE(XEFEX)

2.5.2 JEAT WY AR XS OR B I ) S AR ) e T AR
5 O B I (8] 55 [ — [ 3 b B S AE W 0 AR 1
IR I AT AR, G LA 45 €00 5 e 9% ARG ¢ B 1] 5
K 25 100 715 Vg g TG AR5 () — PR3 b B S8 AR A 0 T
FRPEAT LLA, e LU AE O 45 (5 385 U 1) A W W 1T AR 16
ol A ) 28 Ao A5 2% APF £ /0 A0 258 5o o A o
5 L AT W 1) A X O B R[] UL 2 3, 2% LA I ) AR X
W T AR L35 4

£3 6 HARGEEHYAMEFRIEYEIELFENENRERE

No. S, s, s, s, S, Se s, Sy S, Sio S, Siy S5 S Sis Sie
1 0.041 0.040 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041
2 0.054 0.054 0.055 0.054 0.055 0.055 0.054 0.054 0.054 0.054 0.055 0.055 0.055 0.054 0.055 0.055
3 0.095 0.095 0.095 0.095 0.095 0.096 0.095 0.095 0.095 0.095 0.096 0.095 0.095 0.095 0.095 0.096
4 0.141 0.140 0.140 0.140 0.140 0.141 0.140 0.141 0.141 0.139 0.141 0.141 0.141 0.140 0.141 0.140
5 0.721 0.721 0.720 0.720 0.720 0.721 0.721 0.720 0.720 0.721 0.739 0.721 0.720 0.720 0.721 0.720
6 0.848 0.848 0.848 0.848 0.847 0.847 0.848 0.848 0.847 0.849 0.844 0.849 0.848 0.848 0.848 0.848
7 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
8 0.040 0.040 0.040 0.040 0.040 0.039 0.040 0.040 0.040 0.041 0.040 0.040 0.040 0.041 0.040 0.040
9 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.079 1.080 1.080 1.078 1.079 1.079 1.080 1.079 1.079

He b 16 Fib A [7] 421 25 I 8 2% 1 1Y 28 b B 4% 20
BB 5 A (b 24 (3% 48 20 B AR LB 3T &
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& RE R UL EE 43 5 R 1,000, 0.994, 0. 984
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R4 16 HARE SR &G HM AN RIELEELTIENBTIERR

No. SI SZ SS SA SS Sb S7 SB SQ SIO SII SIZ SI} 514 SIS Slﬁ

1 0.384 0.383 0.383 0.383 0.383 0.384 0.384 0.384 0.384 0.383 0.384 0.383 0.384 0.383 0.384 0.383
2 0.164 0.164 0.160 0.160 0.161 0.162 0.164 0.160 0.161 0.163 0.166 0.165 0.167 0.161 0.166 0.161
3 0.803 0.807 0.808 0.803 0.813 0.809 0.805 0.806 0.801 0.811 0.801 0.812 0.802 0.814 0.800 0.809
4 3.617 3.606 3.687 3.599 3.607 3.648 3.609 3.614 3.620 3.614 3.605 3.606 3.613 3.602 3.699 3.606
5 0.838 0.828 0.836 0.860 0.870 0.863 0.834 0.841 0.854 0.852 0.804 0.818 0.839 0.811 0.863 0.859
6 0.495 0.499 0.499 0.490 0.499 0.491 0.499 0.497 0.490 0.495 0.494 0.496 0.497 0.494 0.491 0.494
7 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
8 0.375 0.366 0.372 0.375 0.386 0.378 0.370 0.373 0.380 0.371 0.376 0.377 0.361 0.376 0.377 0.370

9 0.344 0.341 0.342 0.343 0.320 0.341 0.348 0.345 0.346 0.348 0.348 0.342 0.349 0.341 0.348 0.341

0.982,0.990, 0.993, 0.973, 0.986, 0. 978, 0. 957, AT AR IR S5 R ST T PTP 45 9 1 9 25 dh £ 2
0.970,0.970,0.911,0.977,0.929,0. 983, 2 Hfi & MR OL R AR M, IEJE T PTP 8R4 BT L iR de

HPLC 48 40 183 WK 3, P, T A 25 R 0 6 288 I F A T B v v R
FasE B 25 RO TR iR sE .
eSS4
s S S 5 ¥ S ——
= A = (1] W A BB R (1] st 2,
" —— 2004 ,11(5) :25.
P —— — (2] RIEAT. NS 250k B 4007 [J]. I BK & 38 25,
A AN = i = 2011,4(4B) .75.
0 10.83 21.87 ::/2m5m 43.34 54.17 65.01 [3] hEzjs. —#[S].2010:116.
[ 4] W% Podi, bR R, %, i HPLC 38 20 & 3 4
AW 2 B A o 2 5 (D) v 25 44 7K, 2010, 35
B3 AEALERME HPLC i85 EEE M (19) :2556.
3 ik 5] EREE, MKk, B OE -, % # h 2E  i HPLC
2 2 A R v, AS RV A 45 18 ok 0 b 6 A P AE [T, op B S 86 05 R 4% 2 35,2009, 15(8) 8.
X PR, PTP 47§ B 25 Y il 45 1F T HE 38 br 1 [6] JEA,ZME, FIH,%. HPLC ¥l & Hb 3 A R 3 3t
W B AR SR, 45 R EW PTP 4L & SR R AR RS S S
TR RIS T A B U T 5 B2 RS A AR 2010,16(1) :23.

SRS RO PFAE T OISR PR TR 1 L7 R ST, R A, R Ak A AL B
S 3 R PR 53 0 T TR IR AL A9 2 1 I HPLC S SIS EEBR 2 L0, o S Jr ) 5

2011,17(4) 90.
S 58 2 b 5 i /g‘ > (EFsray 2 s R
E””j\%““ﬂ“ﬂi@*ﬁ*”ﬁ PIPSRIEE o) b s vre il b mbio e (1), w0 s,
HAS VR

2002,12(4) :19.
P52 25 dh G2 MR PTP GRG0 S0 B > (o7 pngie, 260 10, 4698 €038 bR B0 s BT 470D,

99% I ER B i A%, JEEBE7E 0. 006 ~ 0. 040 mm, H 4 )% AR 22 A T 2008 ,4(7) (111,

AL, T RS AT SE B OB, TR R G [10] ABURTE, S K FRAS R, &5 . W47 IR R [R) A ek 4 2
BLEMN TR ERET A MAEYTE Y, AR R R VERFFT[ ). Beg s g ,2010,11(31) :1525.
TR RN B R AR R AR RAFBR R AR BT [ TifEgmtE A ]

BEAL, B 4 BH B 28OR 0 T 3R £ M B8 A% R AR
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