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Effects of packaging and storage conditions on the quality of Notopterygium inci-
sum slices
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ABSTRACT: AIM  To study the effects of different packaging and storage conditions on the quality of
Notopterygium incisum Ting ex H. T. Chang slices. METHODS A one-year observation experiment was carried
out to determine the content of N. incisum slices under different packaging and storage conditions. The content of
notopterol , isoimperatorin, chlorogenic acid, ferulic acid, nodakenin and bergapten were determined by UPLC
method. RESULTS In packaging material experiment, the content of chlorogenic acid was higher in paper bags,
and the content of nodakenin was higher in plastic bags. The content of notopterol was higher in aluminium-plastic
composite bags, but the content of isoimperatorin in N. incisum packed in aluminium-plastic composite bags
fluctuated the most. In storage temperature experiment, the order of ferulic acid content was normal temperature >
low temperature > shade, and the order of bergapten content was shade > low temperature > normal temperature.
CONCLUSION The conditions which are suitable for the preservation of the intrinsic quality of N. incisum slices

are packed in plastic bags and stored under cool and light conditions.
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Ao, HAEME Rl Fy i, g, Ui
AR R JEAE R ) B L g e E Y, HHE
ARk, BREGE HAEY R RS T S 8
TG 25 MIAT S K B B2 A, i oA LA D IETR A
e MEEMATSE , B, A3 ZEXT SN BHAR A i
WEHALSE | EECRF TR R, B, Hiale
KB BN G AR R M R A% G g T
FEAH LSRR . Ky, BIRY) . A &5 TE R
VERAEROCR SR , R AR A | B
AT 2588 R AE o i B A e, R, AR DR
XA RS AEAAAE T IETR IR T EZETE R
gy (FEUGmE, SEMRHTEAZR) A4 Bl N TE4E bR 50
(SRR, BUBRIR . SALRTITT . BT NER) M
TAHEIITHELE, VMRS | A X L
FETER RN, 0 S AL RS B AR A
1 #E54E
1.1 ##

L1 SEgebbel EIRMA, HIRBEIkZ A
FRANFIERME ) 65 170701, 3 Firfa s k) 23 il 2

B IRRHA BR S ], 20170905-20180705) 5 i .
I (fagkal, SR8k QR BHEPEARAR) ;
BEIR . JCK O WE (43 HTal, KRk 2=l
J7) o XFBE L S RRCRT R (180620) , JE 1 BE
(180326 ) . % J& 2 ( 180310) . 1 T #if 1 Mg
(180320) , 2SAEHIHIH (180308) Hiy Tt nrdk
PONRA B AR FBE, T3 50=98% ; BiIZLR
( B IR AR A RS F], H25M6LL, T i 43
5 =98%) .

1.1.3 {X2% U-3000 RSLC e i AH (34 (3%
PR R B P E A BRA R ) 5 LSC-735 24 i 2 ik
(B BRIAE (VL3 E i SRHER RAF)
RRHP-200 J7 fiE /& B iR AL (76 E ) 1 520k 28
F)); DHG-9123A HEHVERE X THEM (LK
RIS BR A A 3 ALL04 20 KF (i A
AP Z AR A R A H]) 3 KH5200B 8 74 3 Ut
ar (BILREIHE S AR A ) 5 F1-ClipTip #
Wit (3EE Thermo Fisher AH])

1.2 42 FEFRKABEETEaAR, FR0.1 ke,
DA i LB O, RSN B LR 1, BB AT
W1 4E (2017.09.20 % 2018.09.20) . 7 52 K
W, RS RITE SIS TP A, BRI, RSk
PR 2 M AT RR 25 A R, PR B 1
H16.8 °C, BRATIREBEE N 8.2 °C ., fEmIIE

BABEIRAAR . ROIGIPRIAS . ROBITEEGR. B2 DHAXARGEE | fERAL B A IS UOT AT
L12 f RS54 EERUAK 7MNERER KEMSARE,
x1 HEREE. EEAE
Tab.1 Packaging and storage methods of samples
P (R pe] (OIS filifr 251 G ([ 3Tk A
CK  Jofu# &3 bl VAR F RIS w3t 3/ B
A e 7 BERRARAS fiEa) bl Vel G R OIH IR w3t 15 A (181
B e i BERREARAS GiEa) S/ B K ROBBBEEL AR i A/ H R
C - Jz BERE AR #at bl v (il L RUBHRERLER aEa) A/ BB
D RIGIRAE GaES) R/ B M RIBBEERR et /R
E RIG IR w5t RO/ H IR

A SRR SB/T 11095-2014 2541 6 PR AR IE B R IEAT , 5 IR 0~30 °C, BTN 0~20 C KIRN 2~10 C ,GRBRITE HAOET
RHTF, G F A CAT R AT, BT AT B 77 PR 85E AO J B 2 WU A 35% ~75%

2 FHik
2.1 AkEnE FEIHEF/KE 2015 MR (PE

2oy o =rh A O ) 0832 R EE e (R
) T,
2.2 AFEWE  EERAA R E RO G
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2.2.1 f{aiE%&Mt R Waters UPLC BEH C a1
FE (2.1 mmx50 mm, 1.7 wm); FEBHAH 0. 3% B2
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K (A) -4 (B), BV (0~4 min, 90%
A, 10%B; 4~8 min, 90% ~47% A, 10% ~53% B;
8 ~ 12 min, 47% ~20% A, 53% ~ 80% B; 12 ~
16 min, 20% A, 80% B; 16 ~ 18 min, 20% ~ 90%
A, 80% ~10% B); ARFUM & 0.2 mL/min; iR
35 °C; KK 246 nm; JEFER 1.0 pL, FE&L M
TRA X IR s DL 1,
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Fig.1 UPLC chromatograms of various constituents

2.2.2 MERGIATHIA R PRIBOS R R
1.91 mg, BUERMR 5.99 mg, ZEALHIHH 2.55 mg,
BFHEPNER 5. 30 mg, FEIEEE 7.57 mg, SERATH
£ 4.21 mg, /HIET 10 mL A, i E s E %)
FE, 85T, PR 6 X B SV AR, R o
B, BTERRR . SEAEHTSAH . O AT TR JENE I
SEERETEA X AW A5 1 mL, BT 10 mL &
Y, MW EER 2R, BEA), BCRUIR AR R
W, 4 CORIE, BH.

2.2.3 MHAEwR S BT AM MR (i 60
Hifi) £90.2 g, KEWE, EHEEHEER T, m
AW EE 25 mL, FRoE BT fE, MS A (DR
250 W, #ii% 50 kHz) 30 min, HUH, MEZER,
FHH BN R 0K T, #8250, UL, HZug iRt
0.22 pm FHALUERE, HIfS,

2.2.4 JrikeEEsk

2.2.4.1 KMEXRRFEE SRR, BT |
SACHTEE . UhTAINNE . JEIERE . S RRATEH R XS
TR A RE VRS PR RS, 45X A L O IR S R TR
JE X BRI TR, 20 L 6 b o) B £14) 22 90 o B
JEVEW, 1E “2.2.17 TiapE s PR ERE, L
R B AR (X) | WA ISR (V) i
PmA, S50 0% 2, RIFK RS AL INL
PERR RIS,

K2 BRSEEXR

Tab.2 Linear relationships of various constituents

W I B P
(pg-mL™)
25 Y=85.635X+0.016 7 0.9995  3.0~191.0
Py 2L Y=192.27X+0. 606 6 0.9999  12.0~599.0
LAERTATT  Y=40.703X-0. 185 7 0.9996  25.5~255.0
WEFHINEE  ¥=298.01X+0. 119 9 0.9999  2.1~106.0
JE I Y=163. 15X+2.348 6 0.9997 37.9~757.0
SERFHE  Y=247. 81X+0.505 7 0.999 7 42.1~210.5
2.2.4.2 KEHEAL  OKGE IR 6 T H 1Y CK

FEMMHR AW 1 pL, 78 “2.2.17 WiaiE&u T
HESEIEAE 6 WK, M LRFRR . BTARLIR . 2216 AT
T, W T R, JETE B S BROAT 2 06 i
RSD 4% % 1.13% . 1.14% . 1.00% . 0.99% .
1.01% . 1.01% , FHIAHKE% R R,
2.2.4.3 FROEMIE B 6 4~ 1 CK FE &
BERAEW, AT 0, 3, 6, 12, 18, 24 h
B, fF “2.2.17 IG5 &0 T HERE, DA )R
B . FBRRR . ZEAERTEIH . M TATAER . JE05 I,
S BRI 2% 06 1 A RSD 4 51 1.92% . 2.01% |
1.85% . 1.53% . 1.09% . 1.20% . % B {5 %
WAE 24 h WRGEER AT,
2.2.4.4 FEHEMHIRE B 6 4~ H M CK FE &
WA 64y, Hr0.2g, ¥ “2.2.3”7 T F ikl
BERSIAR, TE “2.2.17 TiEE & T ERE, I
PHERIRIR | BIBRRR | SEAEHTSAT . BhFANEE . O
T S RRCRT 2 04 T R RSD 43 1.60% |
1.64% . 1.90% . 1.80% . 1.73% . 1.64% . 3 W]
ZOTIREE M R AT,
2.2.4.5 JIEERENECRIRES RIS A =
B CK BESL (fBRE12 ) 514y, B0y 0.2 g, 55
KB IMA— & SRR, PR . SEAEHTH 1T
HEFHIIER . JETEmE . S RRATEHZ X IR SA, %
“2.2.3” WU rk il s, fE 2,217
WS T R e, oS A, IS neE
MR, 25003 3,
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x3 BESMERKERXBER (n=5)

Tab.3 Results of recovery tests for various constituents (n=5)

% S i/ g AR/ ug A/ ng R /% S [ R /% RSD/%
SRR 49. 80 43.03 88.59 90. 13 96. 26 4.74
49. 80 43.03 89.73 92.78
49. 80 43.03 93. 08 100. 56
49. 80 43.03 92. 68 99. 63
49. 80 43.03 92.05 98. 19
(EEi 125.72 130. 28 257.77 101. 36 103. 39 3.34
125.72 130.28 256. 02 100. 02
125.72 130.28 267. 12 108. 54
125.72 130.28 262.77 105.20
125.72 130. 28 258.36 101. 82
EViAITiNeS 1236.67 1 234.00 2 381.00 92.73 96. 04 3.88
1 236. 67 1 234.00 2 405. 26 94.70
1 236. 67 1 234.00 2 497.76 102.20
1 236. 67 1 234.00 2429.38 96. 65
1 236. 67 1 234. 00 2 395. 46 93.91
T P g 15.56 22.90 37.65 96. 47 98.17 3.75
15.56 22.90 37.71 96. 77
15.56 22.90 39.52 104. 65
15.56 22.90 37.87 97. 47
15.56 22.90 37.42 95.50
JETHEE 1591.35 1627.14 3117.88 93. 82 91.56 1.77
1591.35 1627.14 3 061. 49 90. 35
1591.35 1627.14 3 060. 95 90. 32
1591.35 1627.14 3 064. 91 90. 56
1591.35 1627. 14 3 100. 36 92. 74
LGRS 626. 42 600. 00 1217.55 98. 52 97. 45 2.46
626. 42 600. 00 1219.08 98.78
626. 42 600. 00 1185. 41 93.16
626. 42 600. 00 1 216. 30 98. 31
626. 42 600. 00 1217.19 98. 46
3 ZERE5HH FrKEIEN LR 4,

3.1 AkEWE AHEALAE 12 6 EOU A Y
F4 BEHESEREKE (%)

Tab.4 Moisture content of various samples during storage (% )

e F#AF I i)

0™A 24 H 41 H 6 1™H 8 ™H 10 ™~ H 124H

CK 7.190 7.124 5.308 4.965 6. 601 7.962 8. 067
A 7.190 7.200 5.571 5.534 6.077 6.931 7. 067
B 7.190 9.375 7.200 6. 666 6.497 7.870 11.333
C 7. 190 10. 500 10. 000 8.931 8.474 8. 667 10. 901
D 7.190 8. 500 8.776 8. 900 8. 100 8.434 10.234
E 7.190 7.750 9.823 9.003 7.451 7.702 8. 600
F 7.190 8.375 10. 602 8.933 8. 648 8. 601 9. 800
G 7. 190 9.398 10. 253 8.997 9.175 7.968 11.034
K 7.190 8. 200 8.775 9.835 7.399 7.369 8.533
L 7.190 9.125 9.322 7.768 7. 499 8. 400 9. 000
M 7.190 9.525 9. 450 8. 766 8. 151 8.734 10. 976

3.2 2AEME WITGIETH IR A FESD (K 0 M) 5 FlFads s &

3.2.1 FIUREES A XA MHUf % il sk A B HEIFTIE, SRR S,
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Tab.5 Contents of index components in initial samples

FRPRIL oy AT R/ %
45 0. 051+0. 000 9
IEEY iy 0. 033+0. 001 2
AT 0.875+0.012 1
T P T 0. 006=0. 000 2
T I 0.771+0.015 9
SEERHTEH 2 0.394x0. 005 6
EE A 2.131+0.035 3

3.2.2 EIREAE ME SRR AR R &
AHILE 2, AT, 1 ARG, ARk ff
WAE RIS, HEa RS A M Ea B
R AR, FEM CK AYSR IR & A7 B 7 Bl i A7
R iR | W 1 (A = S Ol R S = e e =
PG AL, A A A 0 S S R A T ) 2 R
AN [ RE FE b R AR Bl 5 ARAR AR UAE L AL B
C oA ik, JUHRES A, HEA M)
AN, AEEA e, EE 5 10 4~ H M 12 4~ H
B, oA D T HALC RS SRS
FE D, E. F. GH&AEOMRE/N, Hr, B
CHsHmE K, HiEmEE 2, 6. 8 ™A
BF, Ao BT AL B AR A RDEIE
AEEERIRESE DL F, D FE 1 AR N A 8] &4 AR
HEERTF (BRSE 2 DHIM)

0.07

=04H
0.06
2 =21H
ﬂl@ 0.05 e
=44
g 0.04 o
=6 )
iz 003
® 002 284 F
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B
B2 #KEREFE

Fig. 2 Content of chlorogenic acid

3.2.3 FBRRR G AR MERASRE PRI &
A ULE 3, T, fEfE 1 4RE], BREES CL G Ab,
AR S A BT BLR & A e B AR R B LTS
b, REAN B F RBTBLR A 5 B A7 I ] F g
IIESEESANEINNTHS R F Ul I R Ol D v
MR oA — A THABAL BRI A EAh, A
BT R DR RE R, R AR S R i
FAIRERL (CL G, M) FCBBLME & A i B IR IR IR,
HLARAF IR S AT s B s XA DG AR B

FEdh D, F, “HEGEAAMIRIN S A RES AR, A
Fedh D & A R SIBOR, MikEdh F A S A 0

FaE Tt =,
0.08;
=0MH
0.06 =2+A
‘ =4 A

=64 A
== 41
=104 A
-124H

PSR A L%
2

o
o
o

b0t 1

FEfh
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Fig.3 Content of ferulic acid

3.2.4 BUNWATSARE WS EE
AIEHE S A EILE 4, AT, fEFIIM], JE1G h g
ERTEAT & A AL T BRI A, (HAS R A |
SEAE SR T PRE S SRR 1) & A R A
[ bR s, Hirr, #Ei D IS AERT
TR VAERIE SN, AT RN | ROG A
FERUFESL F, HA#AF 2, 4, 8, 10, 12 D ARHE
AR E R T Py, BRSNS D, E,
F. G, A b8 R g SO A A R 2 B FE
BRI A ARAIE RS K, L, M, HSga & ish
AR H AL B AR SR, R RE R L %
AEHTEAT A & A ik, 76 1.031% ~0. 295%
Z[A],

%7@00

=0/H
§ 1.0 =2/H
m& 08 =4
4 =6/H
204 =101MH
§ =124H

G 7 ¢ 00 Lot <L
B

B4 ZEULWATSHE
Fig. 4 Content of nodakenin

3.2.5 PR S A S WERSEEN PO T
MBS AR ILE 5, T, RO
MENTER S A AR, fem0.13% , 5 1 40U
], 254 HIURE il b A YR AY &5 A R R B
TAFREETEEA, SRS STt m s
WA, ELEA R i A 105 A DA I 55 A A A i 3
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6 AW ISE N 5 Rl 0 254 fh 1 b
SHEZESAYL, JUHAERRT 6 N H, FRdh(E
ZEFIN; AEMRIRAEAFRORES, CL G M R BT

PR Y 5 A R = T . B2 S AR
Rl ARDGREE TGRS DL F £ 1 4E0]
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0.016 O]
2 =21 A
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Fig. 5 Content of bergapten

3.2.6 EWEEEAE WEMSSHS T IEERS
FHEULIE 6, RIAL, ZAHEIENE T IE 00 B A
Wi, SRR S A B s ik 1.041% (C,
10 NH), &% 0.689% (A, 2/H), 14,
AN TR Ak B P D8 T ) 5 A e R B R R R
M FHREAR AL, EBRFESY B, C 4b, HARE S IE T
B 5 A B AR R I e s R AL, B A
T fen A B T AR AL 6 A~ H uk 8 A~ 5 BRFES
B &AWL 0 & 4 4 H A BRIHERESN, sk
FE 0 6 T B 5 A B B AR /s TRl — i e s [1]
T, BFEREIRER S A EES AR E, (B
CK 1A 9 H 8] 55 A7 5t FEACH b 25K T AR ot
MR GASE AR MRES K, L. M A& A =
BT T AL BB A RE i TR B A B Y
D, F, HEARZBLBS 3, 1ENNA
& AT ARRZES,

' =04 A
=24 H
=41 H
=6 A

e 84 H
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FEdh
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Fig. 6 Content of notopterol
3.2.7 SERHTIR SA R NERAS RN PR ER
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MRS A RILE 7, ATAL, ARG R, &R
i SRR 2R o A B R AR T O [R R B TR AR
b, (AT AR A, Hod, FEAL G & A i
AR /N, 1 ARLAE 0. 345% ~ 0. 415% [1] %
o, MEMEANSERMAEN K, L. MBS AE
FHE IR R R, Horp M AR LR oK, 7E
0.292% ~0.491% [ 254k ; [F]—fHmUH T, &8
[ SRR R B A 22 A K&, HFS CK
A H B A B KT A RE i AN TRDE
WA TIREIERER D, F, B AMSHEREILK
KES, FRIEA EFHEGEBIEAN
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Fig.7 Content of isoimperatorin

3.2.8 et R EA R ALY 6 Fh
BT S A RLE 8, AN, £ HEA T 6 FlUsisr
A AE 1 AR R TR AR AL, (3 T AR
s X L) — s ] AR B B A, RR
2SRRI, HFE CK, A MR LA
A R EAHS AT IR, HE RS E A =
A SR MRS MM D, E, F, G,
L [R]85 A R A 5 T LA A R 2 R
HAEM &G BRI, A G, HAY
A EALAE 1.897% ~2. 131% [l 3l ; AS[EDEIE S
AEFRERESY D F, T B AR (R 5 A 2 TR R A
I, EFEM D OCRRAEAE) WA S A &2 LR E
WP (ROBREAE) /b, B ELE A R WA & A
i F

4 THit54ie

4.1 FEARTE GG ea 1RGN, BEGE AR
[ A3, 6 B o i & A7 i 2R 30 Hh A [l 2 ) 7
REARfl, Hob, SRIFRR G & AR SRR I8
s BTRRR 1 15 A D) i A T ) P S 7T 24 T
s BB R S A R TR R AR JETREERY
T EWIEARRICN TR G R SEAETTE T A
S WRHTEA 2 00 3 A 6 Bl A A7 B T 728 Ak 09 B A A 1]
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Fig. 8 Total content of index components
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Pl AR I8 Bt A7 B TR AR FL R R, AR IR 4T 4R
M

— Bk U, 2t AR A RN S s L
K, HHELMSEMEYESIEWN T 24 <
b B4, R ROK S & A 5 B A 5 8] 4E
TS o= IR o U E S 1/ s e o g5
ARV ARG R, 0 T N R R O T B S A
A 1 AR R R ST R A (b A, TR
5 CBRIR” A X, g (Z90~6 ~H),
FETELM T H A Y (BARERTRKE) K
FRIHHE RS, FEAHCEETE AR, JB T 0T
BEAISE TR B A& AL, BT LA 2 Rl o & A Bz i T+
B AR (B 6~12 10 H), TSR .
THERIPRBEIN ] T eGP ER R
TS AT RPN, S 0T Bt 5 i ST [ %) 42 K i
BHHRHE, FTLAS A ORI,
4.2 Q¥ fEAELMHOYw  HEr, RS H
S 2GR BB AT S B IS AE 25 220 4 N A
A2 S5 A s bR oS, SR IE AR LR AR
B0 S A oA AR IR 5T T R R 2 A B TR A 1Y)
foEts; MR UBRES AR NSRS
MR R (038 B A 2 A ks TERAI G X L T
B 2R/ MR R SR R RS R ) A A
Al AP PE A 2, 2R, S NTERY
BE R R AR LR BB IR AN e 22— B, ARSI 451
Bon, ASEAPRE . BRI | AFEOGIEXT 6 Rk s
AR A AN A ], A2 R 5 ) At i
B . SAERTSATT . JEVERE . SERATEI R & A &
i FE Tk 32 X BT 00 1 R A9 T A P TR 2 A 1 5 T

AR, PrLL, TRy RIS AR R AR AR
i, ANERL CPEZHE) SA R R,
[DINRESE - F 2 L IS LU PN N oo e
4.3 R AFN BRI fEBET
XFIETE 6 Mo 1S A R A FE R, (2L
RN BREEE ARG, WRHMREAE | SIRRMET
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Quality standard for Polygonum capitatum

ZHAO Ying-kui',  HUANG Dou-dou’, = WANG Xuan®,  JIANG Sheng-gui’,  SUN Lian-na'*"

(1. School of Pharmacy, Navy Medical University, Shanghai 200433, China; 2. School of Chineses Medicine, Shanghai University of Traditional

Chineses Medicine, Shanghai 201203, China; 3. School of Pharmacy, Fujian University of Traditional Chineses Medicine, Fuzhou 350108, China)

ABSTRACT: AIM

To establish the quality standard for Polygonum capitatum Buch. -Ham. ex D. Don.

METHODS Microscopic identification and TLC were adopted in the qualitative identification of P. capitatum.

The contents of water, total ash, acid-insoluble ash were determined according to the methods of Chinese Pharma-

copoeia. HPLC was uesd for the content determination of gallic acid and quercitin. RESULTS Microscopic iden-

tification festures were strong, glandular hair, tomata and crystals were visible under microscope. TLC had clear
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