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Content changes of chemical components and their effect of adjuvants during the
process of Rehmanniae Radix Praeparata (steamed for nine times and shined for
nine times)

MENG Xiang-long, MA Jun-nan, ZHANG Shuo-sheng, LI Kun, XUE Fei-fei, ZHANG Jie, YUAN Zhi-cui,
TIAN Ye-fei, WANG Ming-fang
Institute of Pharmaceutical & Food Engineering, Shanxi University of Traditional Chinese Medicine, Jinzhong 030619, China

Abstract: Objective By HPLC, to explore the differences of adjuvants for the changes of chemical components of Rehmanniae Radix
Praeparata during process by steamed for nine times and shined for nine times. Methods HPLC was conducted on a Hypersil GOLD
aQ Cyg column (250 mm x 4.6 mm, 5 um), flow rate was 1 mL/min, and the column temperature was 25 °C. With the mobile phase of
acetonitrile and 0.1% phosphoric acid water (1 : 99), the detection wavelength was 210 nm (catalpol), 203 nm (rehmannioside A,
rehmannioside D, and leonuride), acetonitrile and 0.1% phosphoric acid water (3 : 97 and 4 : 96); 334 nm (actecosode), acetonitrile
and 0.1% phosphoric acid water (16 : 84), and 284 nm (5-HMF), acetonitrile and 0.1% phosphoric acid water (11 : 89). Sugars was
conducted on an Accurasil NH, column (250 mm x 4.6 mm, 5 um) with the mobile phase of acetonitrile and 0.1% phosphoric acid
water (72 . 28), flow rate was 1 mL/min, the column temperature was 25 “C. The detector was ELSD, Alltech2000ES, drift tube
temperature was 93 °C, and the gas flow rate was 2.6 L/min. The statistic analysis was carried out by SPSS 20.0 and the paired sample
t-test was carried out for 12 kinds of chemical composition in Rehmanniae Radix Praeparata obtained by steamed for nine times and
shined for nine times and wine-steamed for nine times and shined for nine times. Results With the increase of steamed times, the
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contents of catalpol, leonuride, actecosode, stachyose, sucrose, and raffinose in Rehmanniae Radix Praeparata obtained by two ways
are all decreased; While the contents of rehmannioside A and rehmannioside D were slightly increased; the contents of 5-HMF,
fructose, glucose, and mannose trisaccharide were increased. Conclusion The established method conforms to the validation
requirement of the methodology. In the process of Rehmanniae Radix Praeparata with steamed for nine times and shined for nine
times, processing adjuvant has a marked impact on the quality of the processed product. And the related substances of Rehmanniae
Radix Praeparata obtained by the two ways have a larger fluctuation in times 3, 4, and 6 of steamed and shined processes, and the
reason for this still needs to be further studied.

Key words: Rehmanniae Radix Praeparata; Chinese materia medica process; steamed for nine times and shined for nine times;

adjuvants; catalpolreh; mannioside A; rehmannioside D; leonuride; actecosode; 5-HMF; sugars

M35 Rehmanniae Radix A3 E “PURpR2E” 2
—, BT (kA wEg) B, b xR
(Scrophulariaceae) i3 J& Rehmannia Libosch. ex
Fisch. et Mey. #H %) # 3% Rehmannia glutinosa
Libosch. THHuAR o PR FH AR A b g A
Hge . PR, MR KR EOR S, (P E 2
2010 4P K B B P T S i L A
B, LT Vs 4 PR b, AR
PER D R 2

A3 RN T VRIR S T AR (S B g
J7ie) B, 5t AR AR B 8 T TS
WESABZ ,  FZ NN LI FAEH A
[ ZEH S I T Ay Tt s i 5,
SREELLOGRRE, WRH WG B vror . B
ZETUIE” ik BT A A I E 22K, [R]INAE
LGN FIRFTA “ORIE WIPER AR IR B .

EERS UL 4 ot 3, B AR L2
FUMPG M T R b BRI s 2 1l 7 1) S AR AR EA T 1T
TC 0 305 OV S ot I 1] 0 o ) 5 At 2 S
il S N B REFERIE T, ARAHOC LS S AR B il 2>
LR SRR LA UG 1 A A S A A i Oy B A
A R 2 eI . AR SRS A A SR 1, LA
S0 e B 5 JL TR ARTARH (0 L 28 U JIT ) o A T 1)
JHIRE IR
1 B 5

Thermo Fisher Scientific U3000 =Ry AH 4 i
. GZX-9076MBE HI#E X T-1EAH . HHS fEiliK
W, B AERA R ETT &
DV215CD Jj 73 Z —Fi% WL R A B e,
TR Z AR A AR A

AE: SRE LA G TTERE, Zivgd
B 2B il 24 5 i TR B ok i A R e W XS
Bl 8 ALY Hb 3% Rehmannia glutinosa Libosch. 1)
PR

WU B T, U, AR
6h, B, B TEMN, 60 CTHE 24h, K%
— WA, 7R 9 K, A ilAS AN R 2 IR
B BHTERE S VI, 60 CTHRENFR, 2»5lid N
S1~Sqs

WA JLEILI B 3OO, R, s
PEH CHM SR LLB A 10 © 4, FrEiiRT ),
FoIH 75- LU B VR AR R L, 23 e
SW;~SWj.

EERACRET GV LIS AT IR A DD, 21
htaikal, AChaifK, R, BN Al

PR A (kS 130506, i 4=
98%). HiFTF D (b5 140402, FiE/r%1=98%).
a BFEAF (LS 130911, JRE /M E=98%). FERE
(IS5 150331, Jiif/r#=98%). 5-F¢ HH AL p
(5-HMF, #tt5 14099, JimEsr%0=98%). J-FLHk
(ftt*5 100226-201105, JiiH 7> #0=98%) Jo/K %
B (b5 111507-201303, JRE/>%$=>98%). Hi&
=B (b5 140328, JErE0=98%), FLHSEAE
AR AR A R s R B SRR (it
MST-13122711, it 4> $=98%). HH (b
MST-13072803, Jii & /7 %0 =98%) . JEHE (b5
MST-13122601, JiifEsr40=98%), JHEEWiReA
VR AR MR (iS5 130513, Wi
£ =98%) , IR A D AAT BR A 75 7K 958 (At
5 14070310, FiE/r#=98%), LilEFELAMH
B H]

2 FESER

21 IRNGEERER S EE2NE

2.1.1  HEKSERIHE BURE S S~Se S SWy~
SWy 4 0.5 g & 50 mL &), AEER, &
TEE NARS R AERE 1.5 h, BEIRER,
AR T, JERE, EUSRIEVE 25 mL, &
BRI ] 15% FH IR, €254 5 mL. H 0.45 pm i
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FLUEME SIS, RIS A T A RSP AT %
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2.1.2 WS RS R PRI A E S
HEFERE . SRR, MBS D Hh ST A TR
T, INHEEARE 5 mL. 2l BEmE 202.4
pg/mb. 25 BEEHF 543 pg/mL. 351 D 78.2 pug/ml.
HUEETF A 83 pg/mL TR A6 I i

FEREEERSE 5 mL A A AR,

213 il il kA Hypersil GOLD aQ Cig
iR (250 mmX4.6 mm, 5 pm), ABUREN 1
mL/min, F:k 25 C. PR e S0E: i
BIMIA O IE-0.1% 52 K (10 99), Al Kk 210
nm; HiEEH A EENDE: WAIAHR LJE-0.1%0E R
K (3:97), KKy 203 nm; Hi#EFF D fiziEE
O i RS AH R Z5-0.1% R 7K (4 & 96),
Ry K- 203 nm. (i & LA 1.

X B b SWy 75 X
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HHEE A
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I
iu%h“D ﬁ HHH D Ry
I I
I
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1 IRGBETEL X R M5 SW, B HPLC Ei%
Fig. 1 HPLC for reference substance of iridoid and sample SW;

214 MEXFRFE M “2.1.27 TUF S0
S TC R RE B VA P O 2 024, 404.8., 202.4., 80.96.
40.48 pg/mbL MM af BERCH ik i 5 430,
1086. 543, 217.2. 108.6 pg/mL [ HEETH A
JFEE 4y 830, 166, 83. 33.2. 16.6 ug/mL IR
Wi Mo D REIKE N 782, 156.4. 78.2. 31.28.
15.64 pg/mL VA - 3% IR (% 44 4 3EFE 10 uL,
I VTR AR o 45 A0 T AR R (5 45 5% JR B PR T
EIREHATERERNE, HRIERE . MR (0

R PEVE R 2 9 o FEE . Y=106.7 X—14.58, r=
0.999 4, 2024~40.48 pg/mL; #EFFEFF: Y=115.4
X—0.641, r=0.999 5, 5 430~108.6 pug/mL; Hizi
T A: Y=30.20 X—2.065, r=0.999 5, 830~16.6
ug/mL; M3 dF D: Y=53.52 X—10.02, r=0.999 4,
782~15.64 pg/mL.

215 JriktELE RIUTIR A EEIR, Sy ik
TR RE Rl EEVE PR R LS, 4
R ARG e FEIFIETHIAY RSD 2l 0.74%, i bk
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FHFIE A RSD &y 0.60%, HuTEHF A I FH RSD
4 0.51%, HuzEtF D WA RSD & 1.55%; 43T
1. 2. 4. 8. 16+ 24 h & [ — Ll il (SWp)
fsett, F3PEREIEm A RSD 2 1.55%, i REHAF
WA RSD b 2.07%, HbdF A WA RSD 4
2.08%, HuEETF D WETHIAN RSD Jy 2.04%; X [A]HLAHL
TR (SWp), HIEFATIE 6 1y, HE2E I,
FERE 0% RSD Ny 1.69%, 7 REECF e /0%
RSD 4 1.06%, Hizsis A Jii &% RSD {1 0.30%,

Hi#H D 4 RSD by 0.16%; %5l i i
AR, SOSFERAROINEE RIS 5 52, A3 RT3
[H1i % 4 100.59%, RSD {84 1.59%.

2.1.6 FEMERME B “2.1.17 T RHIH) Si~
So St SWi~SWo Sl i, Mz ATlE, 45
W3 1.

22 ERHEHEEEENE

221 PSS HER “2.01.17 TR
2.2.2 OTRNEBIIEIE ORI 4R R T T

F 1 PAMERINGEIELEN S HEERXEAITTUER (n=23)
Table 1 Changes of iridoid contents affected by steamed times in process of Rehmanniae Radix Praeparata (n = 3)

FERE (ng-g™)

Mgt Alugg ™)

M Dingg™) w BER AR (pgg ™)

ZRH L

S SW S S SW S SW
1 51 350.45 58 905.24 961.19 1252.98 646.20 564.70 14 104.99 17 399.19
2 21745.04 34 854.42 985.65 1212.66 625.99 589.41 5597.35 12 465.96
3 12 429.39 18 419.10 801.82 1526.44 692.12 620.04 4997.16 59082.09
4 9176.74 5913.00 999.72 1264.70 712.94 633.00 3 640.63 3152.14
5 421594 3589.29 1017.12 1355.93 823.02 801.11 2 340.53 —
6 3485.69 2 386.46 953.94 1446.83 873.54 830.62 214297 —
7 2645.10 3191.62 1035.30 1 884.04 971.35 1142.00 1962.71 —
8 1428.94 2 456.99 1043.18 1797.94 1130.11 1448.08 — —
9 1458.28 2751.91 954.06 634.70 878.23 1 136.67 — —

S A M SW AR &N, FIR

S stands for steamed product; SW stands for wine-steamed product, same as below

TR BSEALRE 0 S &, InglizkE A% 10 mL,
IR B ASTERELT 200 pg/mL FRIX A
FEAEACGE RS 10 mL AF A28 (6 .

223 il (il kh Hypersil GOLD aQCig
FE(250 mm X 4.6 mm, 5 pm), AR E A 1 mL/min,
FEMR A 25 °Cs W aIAH A £ -0.1% % 2 7K 5
(16 : 84), Ky A 334 nm. ik LK 2,
224 KMERRFER  KBEAR N SR

X B

SITC B LR B Ol 200, 80 40, 8. 1.6 pg/mL )
W % IR EIE S A S 2ERE 10 pl, I IR,
W P A5 08 11 AR 5 B SE TR 17 0 B vk R gk AT e Mk [
1, f3RJ9 )52 Y=5.865 X+0.655, r=0.999 5.

225 ik K7L, ot
TR L Roe e EEME P 552, 45
AR RE B 3 BEARR T IEIF RSD A
0.84%; 73T 1. 2. 4. 8. 16. 24 hillE [F—4

Ffdil SWy 2

BEACHH

0 5 10 15 20 0 5 10

15 20 0 5 10 15 20

2 EFREEEWRMESHM SW, B HPLC Ei%
Fig. 2 HPLC for reference substance of acteoside and sample SW,
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BRI (SWo [FREPE, 19 B R Ig R
L RSD A 1.03%; HUAIHELALRM A (SWy), K
POPATINGE 6 1, HREREN, A8 EEIRTTR
A RSD 4 1.47%; InFERDSCR, 3 BEEemitT
SERBEIE Ky 98.91%, RSD {E A 0.86%.

22.6 FEEENE W “2.0.17 TR HISM S~
So S SW1~SW bl i i, Mkt Tille, 4%
WL 2,

%2 EESEETM5-HMF BRI BH ST RIER

Table 2 Changes of acteoside and 5-HMF contents affected
by steamed times in process of Rehmanniae Radix Praeparata

BET (ngg ™)

5-HMF/(ug-g )

23 5-HMF EEME
231 MRS RIEI  BRER “2.1.17 TR,
232 RN A ORE R R A 1 T
i 1) 5-HMF X ISt i, A e 28 42 10 mL. 7l
B 5-HMPF 2 276 pg/mb FRIXS Sl VA
FECFEERSE 5 mLAE A ARHE,
233 itk ik kA Hypersil GOLD aQ Cig
O iEFE (250 mmX 4.6 mm, 5 pm), ABURER 1
mL/min, #0825 °C. WEIFHA L Mi-0.1%05 R 7K
HEW (11 2 89), RrIA 284 nm. (1 & WLIE] 3.
234 MEXRRFEE O “2.3.27 TR
O3 P R S Ol 227.6. 113.8. 4552, 9.104.

TR RE = 5 v 0.455 2 pg/mL [P, &3EFF 10 uL, M A,
P S 5-HMF ik B T etk [m ), 15 [H]
! 1907 21486 8215 4088 e v =1.078 X+0.471, r=0.999 4.
2o B9 HeR A OIS o35 ik WUNEY R R, S
3 8210 9404 A%7T 10299 gppeaspr RasEbb. AN SRR SR, 4
4 57.59 9215  275.09 238.63 STk R s 75 5-HMF I TR RSD 34 1.34%:
> 4315 9330 45399 42834 vt o4, 8. 16, 24 hER A EEREE
6 30.38 16048  593.81 524.18 TCSWD IR SEYE, 79 5-HMF I i RSD Y 2.02%:
7 34.33 67.08 761.41 1077.66 EX ﬁfthfﬁiﬁ%fﬁf& (SWl), ﬁi/z*i%?f(}”ﬂiﬁli 6 ﬁj\, ;%
8 — 59.15 952.13 1493.93 %EE‘T@; %E'f 5-HMF }ﬁ%ﬁ\é& RSD j’\j 0.61%: %
9 — 56.72 75263 132668 XA EAR, B DURI ARBEAT IAE [RE
S FEM SW; % AR
5-HMF 5HMF
— — /\_L/\
0 5 10 15 200 5 15 200 5 10 15 20
t/min
3 5-HMF B 545 SW, A HPLC EIiE
Fig. 3 HPLC for reference substance of 5-HMF and sample SW,

I 5E A . R 1 mL 2 A4 10 mL. A 0.45 um

236 FEMEENE 2017 TR HISH S~
So S SW1~SWo L il , Ay AT e /il e,
GERNAK 2.

24 EERDEENE

241 MBI HS BB Si~Se K
SWi~SWo 4% 1 g, EHEEMT, A 20 mL
UK, BRI 2 h, AR E, AR R
H, BTEOEPELL, Ml EER, BT PE F

AL uEE gL, RIS

242 TREX BRI ORI R R
FE R AR IR RERE . AR TORE
HEE = KRR S =, I 1% 4K E %
4 5 mL. B SO 1,162 mg/mL. oK 72 B
0.980 mg/mL. ¥4 1.186 mg/mL. EEHE 0.970
mg/mL. H7 B 1.086 mg/mL. H #& =¥ 1.560
mg/mL. 7K 758 0.910 mg/mL ()75 4% IR Sl VA -
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FE 1% NG KERSE 5 mL =S AR R .
243 s iAok Accurasil NH, A1 (250
mmX4.6 mm, 5 um), GshHA LME-/K (72 1 28),

TRAN

TR

HHE

o

b SWy

PR 1 mU/min, AR 25 C, Filgsk ELSD,
Alltech2000ES, RS 93 C, AMAAR &
2.6 L/min. 4 & WK 4.

= Pup

Vi

0 10 20

HA
=]

&4

t/min

30 40 50 0 10 20 30 40 50

BB S 545 SW, B HPLC B

Fig. 4 HPLC for mixed reference substance and sample SW;

244 RPERRFEEE HLU2.4.27 TR0
Sy PIBC R RRE IRy 1 162, 232.4. 116.2.
46.48.23.24 pg/mL W 48 TR E 4 980
196. 98. 39.2. 19.6 pug/mL FIV; FERH R KT
970, 194, 97. 38.8. 19.4 pg/mL [MIEW: 5 T1
BEBTEIRIE A 1 086, 217.2. 108.6. 43.44, 21.72
pg/mL P H s Bk E N 1560, 312,
156, 62.4. 31.2 ug/mL [ K AR R IRIE R
3302. 910. 182, 91. 36.4. 18.2 ug/mL FIEW.
FHERE 10 pL, WE AR, R 0E AR PR 2
TR O BORAT ek [RE, A5 R FE 53 5 R R
B Y=0.991 X+0.355, r=0.999 4; #HiZi# Y=1.005
X+0.294, r=0.9995; JHiY=0.969 X+0.329, r=
0.999 5; Fi 1 Y=1.021 X+40.330, r=0.999 5;
H &% =B Y=0.964 X+0.801, r=0.999 5; 7K 75 ¥
Y=1.001 X+0.400, r=0.9995.

245 JjiktEFEE MKIOTIESEHEREIR, ot
ATHEERE . BBt EEVERFE I R 5L, 25
RN RE SR, 194570 RSD 4 2.39%, Hig —
B RSD 4 1.93%, H:¥# RSD 4 0.80%, i RSD
y 0.73%, K7 KE RSD 4 1.23%, #i7H RSD A
0.96%; 35T 1. 2. 4. 8. 16. 24 h JE R4
LT (SW) Rk, 19H% 0 RSD A
6.58%, H # — B RSD >4 0.65%, HH# RSD Jy 2.35%,
HERE RSD 24 1.37%, #1785 RSD 24 1.84%, /K75
B RSD A 1.47%; HX[FHCALR ST (SWp, K
POPATINGE 6 4y, HEESE, M4 RSD X
6.58%, H #& — ¥ RSD 4y 0.65%, J:# RSD Jy 2.35%),
JEBE RSD 4 1.37%, ¥4 RSD & 1.84%, 7K 75

B RSD N 1.47%; S5TXF RS A R, AT NSO
FWEAK GBI [T 2 i) 5, 49 BU0P- 24 [e]
5%k 100.59%, RSD 4 0.82%; /K Fiki 34 [RIlkL
# 100.66%, RSD 4 1.39%.
246 FEMERNE B “2.4.17 TR HIEH S~
So S SW~SWy it vk, Mkt Tille, 458
W% 3.
25 RS

KH SPSS 20.0 #HATS v #T, K41 2835 RN
ZEIETAR AN [ ZE S B ) b i 12 T2 il
53 78 I E BT RO FEAS t KYG, Seit b BEgs
R 4~6.,

bl AL 28955 T 78320 b 3 L2 T LD ) 52 1
AL, RIS TRGE S o, SO R I A A
REFC R 1) A1 B Z8 I B ) 38 s/, =Wt
W B A BB D A RE 2SI R A T
e 15 28155 AR VA AN R ZE AT ) 24 1 24
AR ZE SRR O BT AL SR BERF. RE
Pt S M D, BRI A W 75325 2t 0 1) b B
A MK TIEZE, BT 3 IRZEMI i 287550
ZEILTRIAR () 2 B P B A TSR AR BN 7050
1 A5 4 AR R 28007 ) 4% (0 2 B 3 D
(s K T AN 2890, 5 5 IRFEA 5, 92875
BT D (R R K TEALNER F 18
55 3 IRFEMGL AR, A b T (R R I % 25 B
TR K T 72805, ARTEZ G I ZEmir, 2875
B 28R R 2 e AR, HO 2808 28 RERCAT
(1 PR A

WK TR, SRR I bl



« 758« ¢ %% Chinese Traditional and Herbal Drugs 35 47 % 2 58] 201643 A

F 3 FAMEPELN S AR ST ILIER
Table 3 Changes of suger contents affected by steamed times in process of Rehmanniae Radix Praeparata
Tfugeg) WA  EREeeh) WTEeeh) HEBegh)  KIBEH(ugg?

S SW S SW S SW S SW S SW S SW
124434 1342.86 889.39 1256.93 3444.40 2493.34 2 745.15 3323.68 2033.87 3417.78 20 941.32 18 495.85
3777.67 2601.72 1721.46 1617.71 1846.55 1892.06 1 753.45 2675.08 9310.77 5490.91 12 633.88 14 749.05
4 896.30 4 604.26 2 494.56 2 190.48 1 237.44 1202.16 1246.53 1579.86 13 028.86 11001.25 8214.10 9490.55
4 489.53 6 085.33 2 144.32 2 636.56 1454.21 532.72 1329.35 691.39 11 347.29 14 466.37 9778.30 3869.41
6 386.24 6 352.50 3026.55 2 821.68 468.04 299.43 442.65 357.04 16988.69 16222.93 2441.02 2 060.96
6232.09 6216.69 3175.36 2831.40 360.01 — — — 18701.57 15865.12 1789.98 941.81
5759.09 5938.34 3280.79 3291.41 238.03 — — — 19077.31 15252.61 1072.82 —
5560.56 5269.20 3281.94 2870.45 — — — — 18463.25 13879.48 — —
504851 4767.63 3218.44 2696.42 — — — — 19702.91 13 466.62 — —

ZRINIEL

© 00 N O O b W N B

R4 PHETERIELERDERILE (X+53)
Table 4 Comparison on iridoids in process of Rehmanniae Radix Praeparata (X +s)

I BBl (ngg7) W Alng-g ) T Ding-g ) R (ugg )
e X*s t P XS t P X*s t P X*s t p

1 755478680+£2826.85102 26730116 29179240+ 6496645 4.4910.046° 81.49435+2550219 31960086 3294.20840+100752171 3.2700.082
2 1310937540+ 62022176 21.1370.002" 22701340+ 308617 735580.000" 3657937+52.34391 06990557 6868.608 00+ 708.76974  9.6910.010”
3 5080.71120+103567424 57830029 72462880+ 11.61236 624010000™ 72.08111+ 540920 13.3260.006" 984.939 00+ 171.96228 5728 0.029"
4 326373960+ 57833153 5.6430.030° 264.97480+ 17.47085 151670004 79.93821+12.00061 66120022 48848820+ 30454846  1.6040.250
5 62664910+ 77022573 08140501 33881380+11519951 29410099 21.91063+12641688 08290494 2340532204 3457901 67.6670.000”
6 1099.22340+ 57488175 19120196 49289420+ 563182 87.5200.000" 42.92055+37.32119 1.1500.369 2142.96740+ 4350692 49.256 0.000"
7 54651740+ 36838758 14840276 84874080+ 38.98685 21.7700.002" 170.656 8212957883 5.7700.029° 1962.71260+ 21.12051 92.9290.000”
8 10205450+ 9369858 10.9720.008" 754.758 40+ 17.33136 435490001 317.963 4946485241 4.9030.039" - - -
9 129363080+ 4583284 282250001 31936500+ 3154168 10.1250.010” 258.440 088198282 3.1530.088 - - -

‘P<0.05 "P<0.01, T
"P<0.05 P <0.01, same as below

®5 PHEEFAEEK 5-HMF BAER LR

Table 5 Comparison on acteoside and 5-HMF in process of Rehmanniae Radix Praeparata

— _ BT (ug-g ) _ 5-HMF/(ug-g %)
Xxs t P Xxs t P
1 75.788+ 4.334 17.486 0.003™ 41582+ 0552 75.322 0.000™
2 76.2044-22.853 3.334 0.079 106.133+ 1.226 86.562 0.000™
3 8.932+ 1.453 6.149 0.025" 92,782+ 4.212 22.030 0.002™
4 34568+ 7.477 4.624 0.044" 36.462+ 1.404 25.968 0.001™
5 50.240+12.305 4,083 0.055 30.648+ 17.723 1.729 0.226
6 130.103+ 6.586 19.754 0.003™ 69.628+ 0.513 135.769 0.000™
7 32.744+ 4.270 7.669 0.017" 316.258+ 28.019 11.287 0.008™
8 59.152+ 1.801 32.836 0.001™ 541,798 +169.003 3.206 0.085
9 56.724+ 0.779 72.833 0.000™ 574.012+ 45.091 12.730 0.006™

MG A g T, HIEZGE BRI BRI N TEZRE, HTE 6 Ui B
b3 v BEEARRE T A PR UGS 3 IR 7y B I AR E) .
Tty SRAEBEZI UGN, W AE SRR #t 5-HMF 15, FEBEZRI N, 575
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Table 6 Comparison on sugers in process of Rehmanniae Radix Praeparata
HEI SR (ug-g ) G () R (ng-g ™)
R XS t P XS t P X*s t P
1 98,521+ 4.312 22.847 0.002™ 367.546+111.001 3311 0.080  951.0564 34.057 27.925 0.001™
2 1175.948+134.817 8.723 0.013"° 103.773+ 29.818 3.480 0.740 45515+168.789 0.270 0.813
3 292.035+148.326 1.969 0.188  304.077+128.310 2.370 0.141 35279+ 33.797 1.044 0.406
4 1595.807+105.940 15.063 0.004™ 492.236+ 82.252 5.984 0.027°  921.493+137.765 6.689 0.022"
5 33.741+ 89513 0.377 0.742  204.876+ 12.105 16.925 0.003” 168.618+ 26.732 6.308 0.024"
6 15.400+156.198 0.099 0.930  343.962+110.874 3102 0.090  360.007+ 26.567 13.551 0.005"
7 179.256+112.766  1.590 0.253 10.620+ 17.141 0.620 0599  238.031+ 10.306  23.096 0.002™
8 291.366+143.682 2.028 0.180  411.492+ 29.905 13.760 0.005" - - -
9 280.878+167.340 1.678 0.235  522.016+101.193 2.159 0.036" - - —
I TR (ugg) H % B (ugg ™) AT (g9 )
W X+s t P X+s t P X+s t P
1  5785294167.786 3.448 0.075 1383913+ 425121 3.255 0.083 2445478+ 526.623 4.644 0.043"
2 921.624+ 61.583 14.966 0.004™ 3819.858+ 399.254 9.567 0.011° 2115166+ 825269 2.563 0.124
3 333326+ 54385 6.129 0.026° 2017.612+ 364.923 5556 0.031 1276448+ 397.005 3.215 0.085
4  637.960+121.416 5.254 0.034" 3119.077+ 64.248 48547 0.0007 5908.89241219.119 4.847 0.040"
5 85.607+ 26.333 3.251 0.083 765.765+ 785236 0.975 0.432 380.062+ 140.010 2715 0.113
6 - - — 2836453+ 728698 3.892 0.060 848.173+ 115483 7.345 0.018"
7 - - — 3824703+ 519.336 7.365 0.018" 1072.825+ 30.700 34.946 0.001"
8 - - — 4583773+ 511501 8.961 0.012" - - -
9 - - —  6236.293+1111.797 5.609 0.030" - - -
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