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A simple and rapid method for the quantitative determination of sennosides A and B in rhubarb
was established by near infrared spectroscopic analysis (NIRA), nondestructively. By using this
method, the amounts of sennosides A, B and water in powdered rhubarb were measured. The results
obtained by HPLC or by the decrease in weight on drying were compared with those obtained by this
method. The correlation coffecients (») were found to be 0.94-0.98. The throughput rate was 10

samples/3 min.
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(a) Sennoside A plus B Contents (%) (b) Water Contents (%)
A, 1.6~27%;B,1.0~15%;C, 0.1~09 % ; D, 0.0~0.09 %. A, 5.0~80%; B, 8.1~10.0%; C 10.1~11.5%.

Fig.1. Distribution of Sennoside A Plus B Contents (HPLC Method) and Water Contents (Official
Method: Loss on Drying)
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Fig.2. Near Infrared Spectra of Sennoside A, Sennoside B and Rhubarb
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Fig. 3. Second Derivative Spectra of Sennoside A, Sennoside B

and Rhubarb
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FU71,950~1,960 nm © T OURILA T AURILE ) KT 5. . 5
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E0KTHD, HOlORNH I L) ElEMIZ 7 b =
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& (trans, mesotR) KDDL, FHUSHH) T
W, FFRORBRHENECIZLZ LD EEbIS. 05—t 0
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K11 @ aromatic -CH DRIz 2558 T L Ebin Sennoside A Sennoside B LoD
275 WFRL TR IIICEREREMICS 7 L T2 ool ATThe  TT—9d
ZE b b, KEFIZIT sennoside FUMC EHEL A Fig. 4. Relationship between Wavelength and Multiple Cor-
MEEshZ b, 202U sennoside ¥ &= % HIE relation Coefficient (») or Standard Error (SE)
FEARS T RAT eI
1,400~1,450 nm, 1,850~1,960 nm ¢ H,O L #EEI 1L Z OFEEERE, EH#RE L 2 HAS bR EHOHRE

IR AL A & b HO A DRI E DEZL Y o5H#e * Fig. 41z L7z, 2o 5 H,O, TR & &3
FEEND, ZNS5DHTL 400 nmAFEDRIE, > REZMNT 2 ICEVHEBERED E &), REREI VD
-OH filif ?&éﬁ%ﬂl%ﬂ(?ﬁuu L AN, H b wWwix H,O B e pHAPBEI NS, ARERU LOBEEAE T i%
LMoy -OH & DKFEREEIC & BN L EDREEZ TR DWEMETH/FEL T olzZ e b, 50N 4 ERICH

FvAf, 1,900 nm HL_ODF&LDZ , 1,400 nm fHE D IRILIZ X ) 7Tv—v 3T NEERLZ (TasLe D).

HANTAREL, 1,400 nm AFEDRIL L ) E ) O8I KEFOKGBRER, KLRESFSLL2ERR

Bl lbins, 1934.5nm TH » 72, LW EIT H,O DREERINEB T
4-2. ERRSFICL 2 EELE (EEENHD) b1, Fig. 2 0 KW AXZ bbb ah bk ozl

4-2-1. X ) 7v—y3>ETNVOER K, TR B I o C=0 IO ARICAIE LMo ©— 7 nF#rd
wID @R L72EBY, T, HRABREHEERERT S iz, BIHTRERIELNL 0 LHEI NI,

KB 3TMIKRD NIR 227 L ERHIEL 2, KT, & o 3kER#HAELELZXICL), &) LODE
TE B L N-E Ok4iz LODfE, I R ILiz HPLC 2RI R BRI R 2R 2 & 5T E T2,
ot aEEM 2 &, BELZANZ FVOHRrL, NIR i L W HIE I N2 KT EE (Y #h) & LOD #l

AIEALAMO S EEL T B EE (1,200~2,400nm  EfE (X @) & 0B%R%Z Fig.5 (a) ianL .

Mo 6#E) 2arbva—g—i2X)HEERL, ®LHE L IEXI+I HEOBEIE T, ﬂ’% R r L GEIR
BoswHAEE QER) 26 HHEL, HREELHEAS L7zdEDT Y A1,650, 2,150 nm ik 7 arom-
by, B () HERAT, hoMEREE (SE) 29%  atic -CHEREBTH -2 &6, MoFHENH
Mz B F THENEE % 4T - 72 (Software: Spectra- R ZITHnEHERI N, LarL, HETL L0
Matrix). KRR R R L EET L &, BIRL &&@%‘E

TasLe I. Calibration Model: Number of Wavelength by NIRA Data Handling (Multiple Linear Regression)

Item Water Sennoside A Sennoside B Sennoside A plus B
Wavelength (nm) 1934.5 1533.5 2136.5 1660.5 1631.5 1469.5 2135.5 1745.5
1806.5 1644.5 2182.5 1567.5 1682.5 2331.5 1660.5 1564.5
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(o] . L
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$1;r=Multiple Correlation Coefficient, %2;SE=Standard Error

Fig.5. Relationship between Contents Measured by NIR Method and These Mea-
sured by LOD or HPLC
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i\:— % % 8 // 5132.0
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e ol c % Eho
© 50 o S os :,-‘-'——‘ S z
€ / ¢ . —— OSennoside A | /
£ °© s — - —@Sennoside B °
o - & f =
< e 50 0.0 o § % 0.5 1.0 1.5 § o 7.0 2.0
Content of Water (% LOD) £ Content of Sennoside A and B (4, HPLC) §  Content of Sennoside A+B (%, HPLC)
(&)
Fig. 6. Relationship between Contents in Unknown Samples Measured by Calibration
Model (NIR Method) and These Measured by LOD and HPLC
v TasLe II. Validation on Determination (n=8) (%)
Sample A B C
Item Water S-A SSB  A+B Water © S-A S-B A+B Water S-A S-B A+B
Max. 10.32 0.86 0.62 1.31 9.94 0.97 0.54 1.45 9.37 1.45 0.87 2.08
Min. 9.61 0.76 0.48 1.21 9.67 0.73 0.43 1.14 8.69 1.33 0.70 1.85
Ave. (x) 10.02 0.84 0.54 1.27 9.81 0.86 0.51 1.33 9.10 1.39 0.79 1.99
Cv 2.40 5.10 8.10 2.71 1.05 9.61 8.41 6.39 2.89 2.48 6.24 3.98
HPLC and 0.84 0.44 1.28 0.81 0.44 1.25 1.39 0.66 2.05
LOD data (y) 9.5 9.4 _ 9.1
Ratio* 5.5 0.0 22.7 0.78 4.4 6.2 15.9 6.4 0.0 0.0 19.7 7.8

*100(x—y) /y.
S-A, sennoside A; S-B, sennoside B; A+ B, sennoside A plus B; CV, coefficient of variation; LOD, loss on drying.
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THEESE - 2 ZE MR - AERBTICRET 5.
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