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Drying Methods of Rheum tanguticum Maxim. exBalf.
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Abstract:To explore the suitable drying methods for Rheum tanguticumMaxim. exBalf. bycolor drying time drying rate
and content of active ingredients as indexes. The results showed that: with the water loss of R. tanguticum drying
process physical activity and physical form and the active ingredient content also changed significant. Different drying
methods have a great impact on the quality of R. tanguticum. Combination these indicators with equipment requirements
and suitability for large-scale promotion and other aspects into account the suitable drying method for R. tanguticum is
recommended to dryin the shade or sun-drying or oven-drying at constant 45-55 °C.
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Table 1  Test treatments of R. tanguticum
No. Test treatment No. Test treatment No. Test treatment
48 C .20 Pa 45 C 45 C
Lot Dry of rhizomatous in 78 °C and vacuum of 20 Pa Hl Dry in 45 C 51 Dry in 45 “C after fixing
78 C .20 Pa 55 C . 55 C
Lb2 Dry of root in 78 “C and vacuum of 20 Pa H2 Dry in 55 C 52 Dry in 55 °C after fixing
65 C 65 C
LG Dry in drying shed H3 Dry in 65 C 53 Dry in 65 °C after fixing
. 75 C 75 C
Ye Dry in cool well ventilated space away from light Ha Dry in 75 C St Dry in 75 C after fixing
6 KW 85 C 85 C
WB Dry in microwave vacuum under 6 KW s Dry in 85 C 5 Dry in 85 °C after fixing

2.2
2.2.1
Agilent Eclipse plus C5 (4. 6 x 250
mm 5 um) . 1.000 mL/min. A
B 0.1% 0~

20 min 60% ~80% A;20 ~40 min 80% ~95% A ;40

~45 min 95% A. 25 C 254 nm,
2.2.2

1. 10 mg.
0.60 mg. 1. 12 mg. 1.24 mg.
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0.55 mg; 25 mL 8.10.20.30.40.50 L
(44pg/mL) . (25 pg/mL) . 2.2.1 (Y)
(44.8 pg/mL) . (49.6 pg/mL) . (X ng) o
(22 pg/mL) o : 1d 0.2.4.6.8.16.24 h
( 65 )0. 150 5d 10 pL
g 25 24 h 5d o
mL 1h 10 pL
o 6 o
5 mL 8% 10 mL : 6
2 min 10 mL 1 o :
h 0. 150
10 mL g
10 80% 100% ~120%
mL 0.45 pm o 10 pL o
2.2.3 2.
: 2.2.2 1.2.4.6.
2
Table 2 The index of methodology of anthraquinone
. , Diunal  Intraday i, _ Recovery - Recovery
Anthraquinone Regres.smn R2 Linearrange stability stability Precision Repeatability of sta'n‘dard of sta.n'dard
equation (B pep () neb iy RSP (%) BSD (%) additon addition
(%)  RSD (%)
Aloeemodin Y =2350. 8X-0. 4409 1 0.044 ~2.2 0.44 0.26 0.53 2.06 97.73 1.55
Rhein Y =1862X-0. 8801 1 0.024 ~1.2 3.37 0.51 1.68 1.30 99.21 3.01
Emodin Y =5437X +1.2856 1 0.0448 ~2.24 3.16 0.50 0.66 0.56 102.40 1.22
Physcion Y =2891X +6.7776 0.9999 0.022~1.1 0.32 0.39 2.02 2.19 101.55 0.86
Chrysophanol Y =2491.2X-8.9361 1 0.0496 ~2.48 2.19 0.31 0.45 0.37 96. 66 2.53
2.2.4 10 pL 3
0.150 ¢ o
2.2.2 2.2.1 1.
mAU
35} 2 3 |4 mAU 2
30 5 50 4
25 40 3
20 ( 30
i:) ‘ ‘ 20 ! T
3 JF__JJ_J_J\JLJ sy IV

5 10 15 20 25 30 35 40 min

1
Fig. 1
o1

()

;2. ;3.

5 10 15 20 25 30 35 40 min

( ) HPLC

HPLC chromatogramsof mixed standard (Left) and sample (Right)

;4. ;5.

Note:1. Aloe emodin;2. Rhein acid;3. Emodin ;4. Physcion ;5. Chrysophanol
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2.3 A B ( 80 )
2.3.1 0.30 g 0.1%
Agilent Eclipse plus Ci3 (4. 6 x 250 50 mL 160 W.30 C l1h 0.1%
mm 5 wm) . 0. 800 mL/min. A o
B 0.1% 2.3.3
10 ~30 min 18% ~20% A 30 C 2.3.2 B
340 nmo A 1.2.4.6.8.10 nL 2.3.1
2.3.2 Q) (X pe)
B 0.66 mg Al 1l o
mg 0.1% 10 mL 2.2.3,
R 3.
3
Table 3  The index of methodology of sennoside
i . Recovery Recovery
Senmoside Regression R2 Linearrange 5;;11—?1‘:}17 I:tl:l}:i(:\}: Precision Repeatability of standard of standard
equation (pg) . RSD (%) RSD (%) addition addition
RSD (%) RSD (%) oy ReD (%)
BSennoside B Y =876.33X +0. 3203 1 0.066 ~0.66 0.48 0.63 0.35 1.18 98.87 1.12
ASennoside A Y =1447.6X +1.9698 1 0.11~1.1 1.55 0.65 1.33 1.54 99. 64 0.98
2.3.4 10 ul. 3
0.3¢g 2.3.2 o 2,
2.3.1
mAU ¢ 7 mAU| 6
350; 6 100 ;
300 80!
60| r
40 \
20
0—
5 10 15 20 25 min 5 10 15 20 25  min
2 () ( ) HPLC
Fig.2 HPLC chromatograms of mixed standard (Left) and sample (Right)
:6. B;7. A
Note :6. sennosideB ;7. sennoside A
2.4 100% A ;22 ~23 min 100% ~5% A. 25 C
2.4.1 280 nm.
Agilent Eclipse plus C18 (4. 6 x 250 2.4.2
mm 5 pm) . 1.000 mL/min, A 0. 80 mg
B 0.1% 25 mL o
0~5min 5% ~8%A;5~8 min 8% ~12% A;8 1.55 mg 10 mL
~12 min 12% ~14% A;12 ~20 min 14% ~17% A; 0
20 ~21 min 17% ~ 80% A;21 ~22 min 80% -~ ( 65 )0.50 ¢
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25 mL 160 W.30 C

1.10.20.30.40.50.60.70.80.90.100 pL

1h 25 mL 2.4.1
(Y) (X ng) °
2.4.3 2.2.3,
2.4.2 4,
4
Table 4 The index of methodology of tannin
. Recovery Recovery
Tanni Regression R2 Linearrange ]?ullril?l Irtlt;a(liztly Precision Repeatability of standard of standard
anmmn equation (pg) RSSSH(IWY) R;S 1(10/V) RSD (%) RSD (%) addition addition
’ ¢ (%)  RSD (%)
Gallic acid Y =1810.2X +1.6824 1 0.032~3.2 0.85 1.31 0.56 0.62 101.21 0.88
Catechin Y =334.53X +11.858 1 0.155~15.5 2.27 1.79 1.85 0.41 98.89 2.15
2.4.4 10 ul 3
0.5¢ 2.4.2 . 3.
2.4.1
mAU 8 9 mAU 9
175 175
150 150 8
125 125
100 100
75 75
50 50 ‘
25 25 J
0 “ 0 kol . A
2.5 5.0 7.5 10.012.515.0 17.5 20.0min 2.5 5.0 7.5 10.012.515.0 17.5 20.0 min
3 () ( ) HPLC
Fig. 3 HPLC chromatograms of mixed standard (Left) and sample (Right)
:8. ;9.
Note:8. gallic acid;9. catechin
5 N N
Table 5 Drying time drying rate appearance and color of R. tanguticum
N Drying Drying Appearance and color N Drying Drying Appearance and color
® time (h) rate (%) of the cross section o time (h) rate (%) of the cross section
Lbl 2 31.06 Bright yellow no spot with sag HS 20.5 31.18 Dark brown black spots with significant sag
30. 35.
Lb2 2 0.95 Bright yellow no spot with sag S1 36 518 Yellow brown brown spots without sag
> . 3 31.
LG 25d 30.12 Bright yellow no spot without sag 52 7 112 Yellow brown brown spots without sag
Ye >3d 29.56 Bright yellow no spot without sag 53 M 315 Yellow brown brown spots with slight sag
Hl 5 35.29 Bright yellow no spot without sag St 25 30.89 Dark brown brown spots with significant sag
H2 37 31.50 Yellow brown no spot without sag S 19 3.19 Dark brown black spots with significant sag
H3 33 29.50 Yellow brown brown spots with slight sag WB 1.3 30.33 Black brown black spots with significant sag
H4 25 30. 87

Dark brown brown spots with significant sag
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2.5.1 . ” .
5 o N
1.5 h. °
4 (2015 ) 2.5.2
6 (% n=3)

Table 6 The contents of anthraquinone derivatives under different drying methods(% n =3)

Anthraquinone derivatives

Total anthraquinone

N Aloeemodin Rhein Emodin Physcion Chrysophanol derivatives
LD1 0.4493 +0.0006a 1.8490 £0.0026b 0.3174 £0.0010a 0.7419 £0.0017b  0.1714 +0.0041d  3.5291 +0.0041a
LD2 0.4153£0.0011b  1.8781 £0.0040a 0.2495 +0.0014b 0.6409 £0.0042d 0.3000 £0.0026a  3.4840 +0.0066a
LG 0.3882 +0.0024c  1.8128 £0.0020c 0.2425 £0.0008b 0.6277 £0.0011d 0.2977 £0.0019a  3.3689 +0.0017h
YG 0.4429 £0.0014a  1.7206 +0.0062¢ 0.2189 +0.0008¢ 0.6809 £0.0016¢ 0.3114 +0.0020a  3.3748 =0.0020h
HI 0.4228 £0.0010b  1.7028 £0.0120e  0.2656 +0.0026b 0.8174 +0.0036a 0.2648 +0.0009h  3.4734 +0.0018a
H2 0.3943 £0.0007c 1.7943 £0.0011d  0.2267 £0.0007¢ 0.6046 £0.0020e 0.2180 £0.0055¢  3.2380 +0.0039¢
H3 0.3073 £0.0016g 1.4134 0.0042h  0.2239 £0.0010¢  0.5486 +0.0020f 0.1276 £0.0036f  2.6208 +0.0070f
H4 0.3387 £0.0006f 1.4126£0.0019h 0.2453 +0.0017b  0.5539 £0.0033f 0.1243 +0.0031f  2.6748 +0.0055f
Hs 0.3899 +0.0058c  1.6306 £0.0070f 0.2238 £0.0012¢ 0.5530 +0.0070f 0.2304 £0.0023¢  3.0278 +0.0021d
s1 0.3827 £0.0020c  1.5772 £0.0022g 0.2450 £0.0006b  0.5345 +0.0026f 0.2108 +0.0110¢  2.9502 =0.0030d
2 0.3404 £0.0014e  1.3386 £0.0041j 0.2210 £0.0005¢ 0.6397 +0.0040d 0.1844 £0.0020d  2.7241 +0.0045¢
3 0.3322£0.0011f 1.28820.0028k 0.2368 £0.0014c 0.5646 £0.0009f 0.1920 £0.0037d  2.6138 +0.0121f
4 0.3464 £0.0007¢  1.3429 £0.0017i 0.2309 £0.0011d  0.5711 £0.0013f 0.1721 £0.0046d  2.6634 x0.0019f
$5 0.3528 £0.0035d 1.4118 £0.0038h 0.2035 £0.0030g 0.5054 £0.0040g 0.1843 +0.0022d  2.6578 +0.0044f
WB 0.2082 £0.0022h  0.9617 +0.00391 0.1510 £0.0032h 0.4558 £0.0033h 0.1592 £0.0019¢  1.9358 +0.0018g
- s : . SPSS19.0 one-way ANONA
95% .

* Content = mean =+ standard deviation;different letters in the table means the difference was significant the same letter means the difference was not sig—
nificant. The data analysis was performed by the one-way ANONA module in the SPSS19. 0 statistical software package with a confidence interval of 95% .

: H1 H2 ;
N N N N o S1>82>54>S85>853
H1 >H2 > HS5 > H4 > o
H3 H1 >S1 H2 >S2 H3 >S3 H4 >S4 H5 >S5
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. LD1 >LD2 45 ~55 C o
o 2.5.3
7 (% n=3)

Table 7 The contents of sennoside under different drying methods(% n =3)

Sennoside Sennoside
No. B A Total No. B A Total

Sennoside B Sennoside A semnoside Sennoside B Sennoside A sennoside
LD1 0.3508 +0.0031i  0.3832 +0.0047i 0.7340 +0.0039j HS5 0.4328 +0.0111h  0.5352 +£0.0040f 0.9680 +0.0121¢g
LD2 0.6792 +0.0040b 0.7710 £0.0029b 1.4502 +0.0083¢ S1 0.5100 £0.0020f 0.6630 +£0.0066d 1.1730 +0.0037¢
LG 0.6454 £0.0025¢ 0.8462 £0.0019a 1.4916 +0.0026¢ S2 0.3974 +0.0041h 0.4832 £0.0093g 0.8806 +0.0022h
YG 0.7782 +0.0011a 0.8980 +£0.0103a 1.6762 +0.0022b S3 0.6090 +0.0037d 0.6916 £0.0065¢  1.3006 +0.0051d
H1 0.4808 £0.0092g 0.5462 +£0.0069f 1.0270 +0.0025f S4 0.4838 £0.0039g 0.5670 £0.0031e  1.0508 +0.0049f
H2 0.3924 £0.0044h  0.4496 £0.0027h 0.8420 +0.0013i S5 0.5104 £0.0008f 0.6648 +0.0041d  1.1752 £0.0036a
H3 0.5804 +0.0036e 0.7344 +0.0020c 1.3148 +£0.0077d WB 0.3016 +0.0031j 0.2422 +0.0011j;  0.5438 +0.0021k
H4 0.5702 £0.0022¢ 0.7244 £0.0031c¢ 1.2946 +0.0029d
a = + ; SPSS19.0 one-way ANONA
95%

“content = mean * standard deviation;different letters in the table means the difference was significant the same letter means the difference was not signif—

icant. The data analysis was performed by the one-way ANONA module in the SPSS19. 0 statistical software package with a confidence interval of 95% .

:YG > LG

>LD2 >H3 >S3 >H4 >S5 >S1 >S4 >HI >H5 >S2
>H2 >1LD1 >WB;

)

8

2.5.4

Table 8 The contents of tanninsunder different drying methods(% n =3)

Total
tanninusing

- LD2 >LDI1
(% n=3)
Tannins
Gallic acid Catechin

Total
tannusing

W

.4724 +0.0038b

(58]

.7584 +0.0027d
4.4838 +0.0011¢
5.9499 +0.0101a
3.8804 +0.0067d
3.6894 +0.0027e

3.5885 +0.0010e

(3]

.3541 +£0.0023h

0.1634 +0.0010c

0.1967 +0.0016b

0.1431 £0.0021e
0.1116 +£0.0020g
0.1610 £0.0044c¢
0.1538 +0.0031¢

0.9799 +£0.0026a

2.3860 +0.0020f
4.3448 +0.0043b
4.2269 +0.0066b
3.2856 +0.0030d
3.0257 £0.0015¢e
3.0023 +0.0110e

3.0083 +£0.0010e

2.5494 +0.0020g
4.5415 +0.0033¢
4.3700 +0.0040¢
3.3972 £0.0056e
3.1867 £0.0019f
3. 1561 =0.0022f
3.9882 +0.0045d

Tannins
number
Gallic acid Catechin
LD1 0.1369 +0.0041f 4.3355 +0.0036b
LD2 0.1194 +0.0020g 3.6390 +0.0028¢
LG 0.0867 +0.0016i  4.3971 =0.0042b
YG 0.1090 £0.0019h 5.8409 +0.0020a
H1 0.0946 +0.0021i  3.7858 +0.0055¢
H2 0.1517 £0.0009d  3.5377 £0.0060d
H3 0.2006 +0.0063b 3.3879 +0.0031d
H4 0.0969 +0.0010h  2.2572 +0.0017g
a _ + :
95% .

SPSS19.0

one-way ANONA

“content = mean * standard deviation ;different letters in the table means the difference was significant the same letter means the difference was not signif—
icant. The data analysis was performed by the one-way ANONA module in the SPSS19. 0 statistical software package with a confidence interval of 95% .

YG>LDI >S1 >LG>S2 >WB >
H1 >LD2 >H2 >H3 >S3 >S4 >S5 > H5 > H4.

SI >S2>S3>84>85;

H1
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Streptomyces sp. HS-NF-496

Anthrabenzoxocinone

1687
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1D
2D NMR.CD.MS
(D -(6R 16R) 10-CI-ABX (1)
(6R 16R)-ABX(2).
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