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Effect of different drying methods on active components in water extracts
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Abstract: Objective From the viewpoint of chemical composition, the effect of different drying methods and conditions on the
quality of water extracts from Isatidis Radix was investigated. Evidence was provided for the establishment of early and rapid detection
system of the quality change of traditional Chinese medicine preparation. Methods Water extracts from Isatidis Radix were dried by
freeze drying, vacuum drying, drying under normal pressure, and spray drying, respectively. The contents of salicylic acid, benzoic
acid, adenosine, and polysaccharose in samples by different drying methods were determined and compared with each other. Results
The contents of salicylic acid, benzoic acid, adenosine, and polysaccharose in samples by different drying methods were obviously
different. Those in samples prepared by freeze drying were the highest, those by spray drying were the second highest, and those by
drying under normal pressure at 90 ‘C were the lowest. Water extracts from Isatidis Radix prepared by freeze drying and spray drying
were stable, while those prepared by vacuum drying and drying under normal pressure at the temperature over 60 ‘C were not stable. It
was indicated that quality change might happen when the drying method transferred from freeze drying/spray drying to vacuum drying
or drying under normal pressure at the temperature over 60 ‘C. Conclusion The effect of different drying methods and conditions on

the quality of water extracts from Isatidis Radix should not be ignored. Determination of the index chemical composition can be an
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early and rapid detection method to evaluate the quality change of traditional Chinese medicine preparation.
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x1 FRTFEAXHNIZSHMERNELER (x+5,n=10)

Table 1 Preparation parameters and assaying results of samples prepared by different drying methods (x + s,n=10)

TR TR, TR

TEITA GiS AR E o P IKAGR/ %% TR/ % Z W% JIREF 1%
BOEMR K 1 1.05 — — — 0.275+0.013  0.401£0.015 50.2+0.6 0.145+0.011
AR T 15 2 1.05 48/4° —45 <0.000 1 0.27940.012 0.406+0.012 51.4+0.7 0.144+0.014

3 1.05 48/6° —45 <0.000 1 0.2774+0.014 0.405+0.014 50.9+1.0 0.146+0.014
4 1.05 36/8° —45 <0.000 1 0.27340.011 0.401+0.013 50.8+1.2 0.141+0.017
5 1.05 24/10°  —45 <0.000 1 0.26840.009 0.395+0.013 50.5+1.0 0.142+0.018
IR T 45 6 1.05 48 50 0.02  0271+0.016 0.35840.015 49.840.5 0.134%0.011
7 1.05 36 50 0.03  0.265+0.018 0.34740.014 49340.7 0.138+0.016
8 1.05 24 60 0.04  0.259+0.009° 0.33540.017° 48.84+0.8 0.13140.012
9 1.05 36 60 0.04  0.257+0.005° 0.3174£0.019° 47.2+1.3 0.130%0.006"
10 1.05 18 70 0.03  0.256+0.008" 0.30540.010" 44.9+1.6" 0.12240.013"
11 1.05 24 70 0.02  0.250+0.006" 0.32440.011" 45.5+1.8" 0.12140.005"
i T4 12 1.05 60 50 0.10  0.258+0.014 03454+0.013 483404 0.125+0.015
13 1.05 48 60 0.10  0.247+0.015° 0.33940.014" 46.84+0.6 0.119+0.016
14 1.05 36 70 0.10  0.231+0.015" 0.33440.016" 474409 0.118+0.015
15 1.05 24 80 0.10  0.225+0.017" 0.32440.009° 45.9+1.3" 0.10640.012"
16 1.05 18 90 0.10  0.208+0.019" 0.29340.008" 45.5+1.7° 0.09740.013"
M 2 17 1.05 — 180/90° 0.20° 0.267+0.013 0.385+0.014 494404 0.139+£0.014
18 1.10 — 180/90° 0.20°  0.261+£0.008 0.388+0.016 49.840.6 0.144+0.016
19 1.10 — 170/85° 0.20°  0.265+0.009 0.38740.013 49340.5 0.143£0.011
20 1.15 — 180/85° 0.20° 0.254+0.011 0.3744+0.011 48.940.6 0.14140.009
21 1.15 — 180/95° 0.20° 0.251+0.014 0.37840.015 503404 0.138+0.013
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a-time of drying/freezing b-temperature of inlet/outlet c-wind pressure; "P<0.05 "P<0.01 vs water extract from Isatidis Radix

1.50
A

2.25

3.00

3 FREFBRARNERBBESE

Fig. 3 Cluster analysis of samples

by different drying methods

3.75

Mo 24 A=0.75 I, GRS S RE T 5
AEPR 1 SHESE SRR N, ATREE B YA R
TR ERACIR B NI, AR Tl 4 Fhib 2%
JSCOT BRI s A2 B A3 (R ot 23 B S AR AR /K
Pt T . 24 A=1.50 I, 4EBWEZ THRRE
R UR TR IR —, nTReE R W 5 Tl
PR E By, (ERE b SZ AR TR T, 0P RE b 27 B
IR N o R A VR 5 W05 2 IR A A ZE AR,
FUGTE: ot A 27 180 B B0 28N, AT — e (R AR AL

B 4: 4% 6. 7. 8. 12, Bl 50 CyJt T4
36,48 h, 60 CIRJE T4 24 h, 50 C % JE T 60 ho
FORTHRIZEMCT 60 CH&AFT, BT A
A, AHACEE AR KD 4 Pl o i 2 2R Ak
ZEFAE, BOENKIEYITE 60 CLL N THREEA
Fasg. M i=185MF, BAELEE A HE I,
7 60 °C LA R s B TR BOR R K5 T 4



* 1536 -

¢ %% Chinese Traditional and Herbal Drugs 25 42 % 2 8 # 2011 £ 8 A

bk 2 123 B 3 K 5 VA VR TR R 25 Tl 2 e R
HERT

C 41: 45 9. 11, 10, B 60 CHE T4 36 h,
70 “CUHE T4 1824 hoiX— 20 $4) & ol I T4 i
A e U S TR B 5 N AT, PRAR T
PR RN RS, RN G5 T BOE AR K3
TSR], A28 RO ke AR AR AL IR AT BE PR PRI, C 4l
5 B AW ERE s RO, s B A s T
B, AHTERAAT IR, BORAR KSR A7 B O3
AR B 22 5

D 4. f045 13, 14, Bl 60 CH 5 T4 48 h,
70 CHJE T4 36 ho D 45 C HAERIW L
BRI, PEORTE TR AR R SO, AR
J7 RAFAE R A 8 ) 2 7o

E4l: 4515, 16, BI 80 CH# LT 24 h,
90 ‘CH/ 5T 18 h. E 4145 D 47EHM LiEE
BRI, TR BRI E R, AR R A ]
(RSO, AR AR K B2 WA 2 o A AR R B A 2 5o
3 g

eh 24 R A TR S B R AN F Al B ()
AR ARTHERYEL 2 M I T SRR S, AR
W KR BE . RS — R E A
AR, A R B 25 % R IR AR LA T . 245
SHDRHA EAE . Dokl Eta e e AR
AW R e MR R A, AT R 255 A
TRFN N AE i R A AN RV RE B (A 0, S k20 5 i
ST AT 25 AWFIUR A 5 2 50 W RER 2K 5%
M, 8RR, ARG AN IRER. K
M2 RN 205 1) e o AP AR R 5, LAV TR
THIRAE A T80 R A ey, WS TR IR,
90 “C 5 M TAF i i 12 7 Bl IR 3o 57 U
25 A T SO B AR K B2 40 5 5 1) 5% i AN
R AR SRR T L2 A AT . W55 T AR
60 C LA b g TR el R, AT s R
;e L 2R ARAE B g

FEFRIEAL S B 53 58 B W AR R TR b 25
HR K SR AN [R) 8 T 204 TG ot 1) e 3 O R Ay il
J7iE o AR T 2 o0 I S 28 P Ak 2 A 0 B 1)
JRBRTE, ANTTREXT T A B AT 0 AT RIS
Wi TR T2 s, A I BB e
RO BRAR AR IR o AR A, AR IS A B )
VBB A BT R, T X L) B B A

AR AR = ity (R A DR, B s o) i A
WA o Ans AR FlE CADMED) S84k
A1, 1 s e E AR RE S AR

B F 2 B S R T O AR L, AR

YRR KGI ik HE . R A, HERf. BRI

WIR A i o AP A I T k5 I\ 24 ot B 4%

IRV R R, AMUATCAVEN 255K, L n] LI %E

AR JEHXT R A% R T AN B A

IR 2, AR AR RS s S D LA TR DA

R, AR L O

Rk, 28R K OSSO E T A2 4 al &

W AR RSN A R AR 7 VAN [R5

AT S BOE KSR IATE55 900, R

ISR IR T 2 A o A e i — e T R

PR 553 B — o B — AR SUEIE — AR

RSN B 43 B i L BB T VAR &R, AH G

FUAEAERE— AT .

Sk

[1] HREk, 05, R, 55 T iSRRI 2 X
R . K& A &8s 5 [J]. T2, 2008,
39(1): 111-114.

2] WFEBL IR T BRI R R L (0],
P 25 5 G PR 2B, 1999, 10(4): 197-198.

3] ®iEde, M/NAL HETF PD-PK 8025 H RIS A B
PRI A [0]. P52y, 2011, 42(3): 417-419.

[4] TR, IR b 24 R 24 2t 1 B D],
FREZY, 2006, 37(12): 1913-1914.

[51 F #&, %2 =, 4 W, % TR
TR YRR R T o B s (3], g g
&, 2008, 33(8): 893-896.

[6] % . P2y T2 0 SE P R ) B PO A
W [D]. e B2 K%, 2007.

[71 JhFAs, BREm. P2HIR T 20 R g EAL AR A
WY [J]. P Ep 252k, 1998, 23(11): 671-674.

[8] E&ZE, MRLLT, Jufefh. W4, KT & 5 1
SR T KAV LAY (05 [J]. 2B s 2 e 2
R, 2003, 22(2): 52-54.

91 TS5, MfRte, (T B, & IRGESUHhE A A
AT VR LR (0], IR K54k, 2002, 21(4):
21-23.

[10] M/, 4 4k, BPdR, & b 2RSS IR
B SRR [0 hEP 24L&, 2007, 32(14):
1377-1381.

(1] FAnfr, 22405, E/h, 55 AR E 7 iEiEsh 2y
SRS (1] HRRERAR— R AR, 2007,
9(6): 36-39.



