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Abstract: Objective To optimize the processing technology of cooked Rhei Radix et Rhizoma (RRR), and to quantify the judgment
standard of concocting end point. Methods The optimum technology of combination of single factor and orthogonal design was used
to determine the optimum technology of aloe-emodin, rhein, emodin, chrysophanol, emodin, and total anthraquinone. The color value
of processed products was quantified using the color difference measurement. Results The steaming time had significant effect on the
content of total anthraquinone in RRR, but the steaming time and steaming temperature had no statistical significance. The values of L
(4 mm), a (4 mm, 8 mm), and b (4 mm) were significantly positive (negative) with chrysophanol, emodin, emodin, aloe-emodin, and
total anthraquinone. The results showed that there was a significant positive correlation between rhein and b (§ mm) values, and the
linear regression equation was ¥ = 0.288 + 0.007 X. Conclusion The best processing technology of cooked RRR is: RRR and 30%
yellow wine were moisten for 3.5 h, set at 100 ‘C steam for 1.5 h. Concocted the end point of cooked RRR processing scientifically
determine that can be determined by the L, a, and b color values. And also for the in-depth study of traditional Chinese medicine
concocted the end to determine the method laid the foundation.
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) E MR & 5 ) R S IR (R E 28 2015
SERRMTERR, R SRR BRRRSIERZ WL
HLE S, WECRTEH] T 23T Tk, R 6
2RO, w5 R < kR HRm il
TRAR AT T EACE L, R M R SR A
FERRAE T ER AR -
1 UEEHH

LC210 BY S AG AR A, A T
HIRAF; NH310 B EZ0 HYIT = R oAk
HAMWRAF; 103 BIEdE P2 mnl, etk
FIZGHIAE PR A ;. YXQ-LS-50A #Y5720E 117815
Kas, DS A RA 7 BRI W& s AL204
BT RF, MR-+ R 2 A3 A TR A s KQ-250
RUH S PGP ds, RLmEsEESARAR
DHG-9070A 2 Fa #E IR 85 X THRAH , IR 7% S
WRAMRAA

KEHMMWETKETEZR KL, 2KERE
PN L INI it & S E- YN Y L N
Rheum palmatum L. W ARZE; XFHE G P 25K 5%
# (5 SS0253, JRESH>98%). KR (t
5 SS0246, i B4 H=98%) . K & (L5 $S0248,
BT H=98%) KiEly (L5 SS0247, g7
$=99%). Kik#& it (5 SS0245, FiErHi=
99%) 0T E & 52 A E R AR B, 1
REDRIEZN], WHE 11.5%, i 1 800
mL/Af, PR HEEyESA; R b
ali; IKONE 2K
2 FAEEHR
21 EENE®
2.0 ik D)\ be R e A e i A
a7l DAHEE-0. 1% BRIV (85 1 15) NUiahAH;
R K 254 nm.o BB B K R IETH AV
T 3000, FF b5 xF R S g B LR 1.
2.1.2  PREAIH S R ERREOS SRR
KRR KFER . KEH . KR PR IR S E
T ER B 53 TR RS B 7 25 R ER 80.5 pg/mLy K BEIR
79.0 pg/mL. K3 &K 79.5 ng/mL. K# ) 81.0 pg/mL,
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E1 XfEME (A) 5% (B) HPLC [

Fig. 1 HPLC of reference substances (A) and sample (B)
KB R L 39.5 ng/mL [0 BV 2 kG 2%

IR B A% 2 mL, RAT, RIS

2.1.3 AR R H S ARG ARGE 4 597D
250.5¢g, FEEWE, BERERIES, BENAH
B 25 mL, FREFE, MFAEVE 1h, B0, FRE
s, AN ERCR R, R, JE, Hah
YEW, HIS,

214 ZVERRFLE 50k % WO B IS
1. 3. 5. 74 9y 12 pl, % “2.1.17 TR A% %
PERERE, e HgEmmAE, PLETAR (YD Xkt
B (X0 TRV, 1§ 5 Bl R TTRE &
LMV, R HNFEEREER Y=20 602 X—
10 112, r=0.999 5, Z&MESEH] 16.1~193.2 ng; K
R Y=11 043 X—58 915, r=0.999 1, £
15.8~189.6 ng; K¥EK Y=15 554 X—85 978, r=
0.999 3, £k 75l 15.9~190.8 ng; K# W Y=24 175
X—13 551, r=0.9990, M 16.2~194.4 ng;
KEEHEE Y=42 647 X—21 990, r=0.999 6, %
PEVEFE 7.9~98.4 ng.

2.1.5 EERLAEG RS E IO IR 10 pL,
HESLERE 6 X, WRFTERE R KR, KA.
KB KvE 2 FEE R AUE, THEH RSD 43
N 1.32% 0.96%- 1.11%-. 0.62%F1 1.26%, 3 BH{X
ARG R

2.1.6 FREMEE  REERIAEA SR 10 pL,
SR G 04 34 64 9. 12 24 h BEFENISE,
WRAERER. KR, KR, K. KHF
B, tHE I RSD 4348 1.61%.
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1.36%- 1.65%-+ 0.86%F1 1.38%, 2&HIHR AR
£ 24 h NEE .
2.1.7 HEEMHRK FREESBmAR G4 50 %
210.5g, FERRE, #% “2.1.37 TR iEH & 6 4y
PR VAL BERE T, ISR R KT
KRR KEM . KR PR, TR
= HUE RSD 43508 2.31%- 1.95%- 1.56%- 0.93%
F12.04%, R ZITIEFIES R
2.1.8  JNEEESCRIRLS  AREFES R G 30 H
%) #1016, MWEWKE, B 10mL &iEH,
I3 ARG M — B AARAL 5 Pt B A 2, I
£ 9.5mL, % “2.1.37 LK 7% 10 mL A
W D 5E FE TS B R INRE RIS 26 DL J RSD o
SRR RTER. KHEM. RIEER. KEM AR
BRI F28 FCRE 2 0 101.36% . 97.89%
99.63%- 100.52%7#11 99.77%, RSD 43514 1.39%.
2.02%- 1.18%. 1.62%FH1 1.54%.
2.1.9 FEAIIGE 43 R B WO AR 10
uL, VENERGBAH IS, WE & s AR, T
S AR TR &
22 HEEXW

AW REER T BRI . REE A, 280
BRI FIZE RS, RIZRACE AR 1. S FZ 0 BIRR
B 6 1 K3 CREY 100 @), 1 4 AVEXTIR S, Hax s
PrE SR EACFRI . E 40 CHEAFHT, B
GF 4 50, % CHEZM) 2015 FFERCKFE DT R
EMTENE A ZERER. KR, KER. K3
M. RERFERE, SRNE 2. KIEREEEN
EME, DA B B S B 1 S A E S IR R,

*1 BREREFEKFR

Table 1 Single factor investigation level table

AP A E/mL OER R/ ZEHIE R/ R HE R C

1 0 0.0 0.0 0
2 30 2.0 1.0 100
3 40 2.5 1.5 105
4 50 3.0 2.0 110
5 60 3.5 2.5 115
6 70 4.0

SE RG220 30 mL. fRiEE AN 4
h. ZZHIEFEN 1.5 he Z&HEE A 105 C.
2.3 IEXREIHRAE

CHREZGHL) 2015 FERRKIE ZAOK B IR 26 Bl
SR, R SRR B e A R R R
FEEHRH R, folER R ZEHNREE . 2SI
&, (HEELH EXHESNE R AR, 4G
7R R FARIG £E R, IEAC R0 5 1 28 Hilin
(A). HERFE] (B) Z&/HII[A] (C) 3 AMHEIF AT
FE, USERER. RER. KHEHR. K
fe. K¥W 5 MER e & R A N E R8s, 4
RN 3. 4,

MK 4 W Z TR A, I C RFEX K
SEERR)E R A BEER I, T A FI B R R
TGt R G mTHEE AL B XHAR LR &R
W, W AR S IR TIE R R 2R AL B B8 1K
T, SEENSEREHIE, ORI R A T
25N ABCyy RUKGT-1RBETT F S T 30% (1)
B ICE 3.5h, B 100 CZEH] 1.5h, B, B,
i 2w, BPAT,

®2 HmPUERSESHEERENE

Table 2 Sample chemical composition content and color quantization value

FEARTE RS 0T 5 U % NERELIN (]
EXEN K- N
FERER O OKHMIKR  KWE KM KEERFE LS8 L a b
Az i 0.218 5 0.5124 0.1968 0.3210 0.166 9 14155 1681 20.11 —26.19
WEAE  1(0mL) 0.130 3 03365 0.1525 0.1763 0.104 5 09000 1570 2142 -36.98
2 (30 mL) 0.137 1 0.4255 0.1897 0.2090 0.125 1 1.0863 1538 2238 —40.81
3 (40 mL) 0.1342 0.4054 0.1516 0.1875 0.105 2 09839 15.69 2125 -36.75
4 (50 mL) 0.1459 03848 0.1775 0.1805 0.107 7 09965 1556 21.62 —3829
5 (60 mL) 0.1318 0.4085 0.1986 0.2024 0.116 3 1.0575 1533 2199 —40.59
6 (70 mL) 0.1117 03452  0.1562 0.1915 0.1107 0.8046 1538 2193 —40.07
RIEIT Rl 1 (0h) 0.130 3 03365 0.1525 0.1763 0.104 5 0.9000 1574 20.80 —36.34
2(2.0h) 0.140 1 03272 0.1713  0.2243 0.1222 09851 1558 2099 —37.80
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gk 2
= e BRI B R 2 0% Bt Bl
FEREER KR OKER KEE KRR EE L a b
[eEmE 3 (2.5h) 0.140 6 04137 0.1959 0.2907 0.148 2 1.1890 15.68 21.08 -37.10
4 (3.0h) 0.1376 03543 0.1735 0.2785 0.149 8 1.0937 15.79 20.81 —35.71
5@3.5h) 0.160 0 04005 0.1890 0.3279 0.1591 1.2365 1558 21.13 -37.92
6(4.0h) 0.167 1 04165 0.2439 0.3235 0.1658 1.3168 15.66 21.02 -37.13
ZEMIIE 1 (0h) 0.204 4 04867 02456 0.4313 0.1847 1.5527 1684 2041 -26.19
2(1.0h) 0.1224 04498 0.1135 0.1360 0.0418 08634 1586 20.71 -34.90
3(1.5h) 0.1556 04116 0.1657 0.1811 0.0549 09689 1576 21.86 —35.83
4(2.0h) 0.1196 0.3587 0.1310 0.1809 0.062 0 0.8523 1583 20.59 —35.05
5@2.5h) 0.1157 04421 0.1192 0.1395 0.0413 0.8578 15.66 2098 -36.97
AHEE  1(0°C) 0.1196 04461 0.1271 0.1514 0.038 8 0.8829 1635 21.71 -30.72
2 (100 C) 0.115 1 04577 0.1092 0.1413 0.0355 0.8588 1570 22.11 -—37.01
3(105C) 0.094 9 03159 0.1077 0.1127 0.0319 0.9073 15.81 22.03 -35.69
4 (110 C) 0.1358 04256 0.1449 0.1528 0.048 3 0.6631 15.60 2231 —38.09
5(115C) 0.129 4 04308 0.1195 0.1573 0.0458 0.8828 1553 22.05 -—38.58
ERRE 1 0.088 0 02698 0.1484 0.3146 0.173 3 09940 1646 1936 —29.10
2 0.1381 04432 02719 0.5150 0.265 8 1.6341 1674 1924 -26.50
3 0.146 9 02806 0.2525 0.3959 0.176 5 1.0524 1646 1933 —28.89
4 0.1520 04044 0.2463 0.5916 0.298 1 1.6925 1646 1948 —28.96
5 0.1135 03762 0.2789 0.4806 02572 1.5064 1629 19.62 —30.68
6 0.1332 02552 0.1521 0.3233 0.190 0 09538 1640 19.64 —29.70
7 0.1517 03410 0.2653 0.6211 0.2932 1.6723 1642 1931 -29.35
8 0.1659 03813 0.2423 0.5412 0.263 6 1.5943 1641 19.69 —29.56
9 0.148 1 0.3280 0.2500 0.5479 0.2713 1.5453 16.66 19.35 2731
®3 EXHERITESER
Table 3 Orthogonal experiment design and result
s A/C B/h C/h D (£H) P e e )
FERER O KRR KSR KM KEERWE D&
1 100(1) 3.5(1) 1.0(D) (1 0.880 2.698 1.484 3.146 1.733 9.941
2 100(1) 4.0(2) 152 ) 1.381 4.432 2.719 5.150 2.658 16.340
3 100(1) 453) 2003) 3) 1.469 2.806 2.525 3.959 1.765 10.524
4 105(2) 35() 152 3) 1.520 4.044 2.463 5.916 2.981 16.924
5 105(2) 4.0(2) 2003) 09 1.135 3.762 2.789 4.806 2.572 15.064
6 105(2) 453) 1.0() ) 1.332 2.552 1.521 3.233 1.900 9.538
7 110(3) 3.5(1) 2003) ) 1.517 3.410 2.653 6.211 2.932 16.723
8 110(3) 4.0(2) 1.0(1) 3) 1.659 3.813 2423 5.412 2.636 15.943
9 1103) 453 152 09 1.481 3.280 2.500 5.479 2.713 15.453
K 36.805 43.588 35422 40.458
K, 41.526 47.347 48.717 42.601
K; 48.119 35515 42311 43.391
R 11.314  11.832  13.295 2.933
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2.4 IGIEALE

FREX 3 i3 k#E (B 100 ), FlfitE T2 %
EREATIOAE, 25 WER 5, SEER AT
N 1.663 5%, RSD 4 0.04%, FHZHE LA
Al AT .

*4 HESH
Table 4 Analysis of variance table
FES Wz FJifm  AlmE FH BEM
A 21.529 1 2 14.0214
B 24.366 6 2 15.8694
C 294725 2 19.1947  P<<0.05
D (iR%) 1.535 4 2

F0_05(2, 2) =19.00 F0,01(2, 2) =99.00
*F5 WIERELER
Table 5 Verification of test results
e fﬁ%ﬁiﬁl/(mg-gﬁl)
52
IRE-IN PN N E RN NS ]SS s

2.5 HmEEENE!

¥ EIREFERBIE, T 22U ALE Des YUK 4 mm
A8 mm 4%, SCE #:UF, MEZGM L. av b
i, g5RN%E 2.
2.6 IR SEEERXMEST

K FH SPSS 19.0 G it 2 AT AR et i,
PATIGAH P ER R R 6, S50R. (AfF afd (4
mm) 5 KM . KIEFEFEE. KR, SEEMN
o EEE MG, RIHAEBK, 1hEpisr mElk
& 5% aff (8 mm) 5 KB/, KEEHEL K
W, BERMEENEEIEMHX, 5EAHER
HEEREIEMAX, BHAEBL, M5 EeE;
BEDME dmm) 5KER . KEZHE. SRR
EEWEEFEIEML SRKEREERE EMX, X
HEAEBOR, Ry ElE; A LE (4mm)
5K KRR, SRS AR EAE,
H5REERREEE LM, RUPLEBRK, ¥k
gy B IR PRI R B, KRB IR Y 4 5 b(8 mm)

1 1731  4.074 2451 5768  2.611  16.635 HEAERIFHIESH, BAMEZEME (=
2 L7317 4083 2455 5774 2579 16628 0509, P=0.003<<0.01), LEPERIASMHTAGH RN
3 1742 4.096 2454 5767 2583  16.642 Y=0.2884+0.007 X.
Fo6 FRINHEXMERE
Table 6 Rank test correlation data
5% a (4 mm) a (8 mm) b (4 mm) L (4 mm)

N r=-0.723"" (P=0.000) r=0.493"" (P=0.004) r=0.515"" (P=0.003)  r=0.504"" (P=0.003)

K 2 ik r=-0.761"" (P=0.000) r=0.490"" (P=0.004) r=0.534"" (P=0.002)  r=0.523"" (P=0.002)

N r=-0.624" (P=0.000) r=0.490"" (P=0.004) r=0.412" (P=0.019) r=0.397" (P=0.024)

FEREER — r=0.412" (P=0.019) — —

SR r=-0.671" (P=0.000) r=0.450" (P=0.01) r=0.524"" (P=0.002)  r=0.520"" (P=0.002)

REAABEMAR (P<0.05), "HREEAWEEIEHE (P<0.01)

"represent a significant correlation (P < 0.05), “"represent a very significant correlation (P < 0.01)

3 Wie

AR SIS 58 AR B R e SR T2 K B
30%AIFA CE 3.5 h, B 100 CHEHI 1.5 hy K&
WK, ATRUE eI Ly ay b JEE, #
S M 28 R, ORERNIE T P 245 M 1) 2% R
TEARESLE T Al

SO TR AR A LK, B
B R SNPOR MR ) F B MR R, TR
WARTE, WA T %2 T ik S OB 22 R
SRR . SiAh, RIEERITE S h JE, X RRAT
K, WA TN fe /b e i (AT T %%, IR

JH e e K e 0] 2 i BETEAT 1 25 52

FE AR KT 1 T SR SR B IR AR A AR
BFEP, IR ERRTT RG] G R R
BEAR, AR HE B AT R HORBE A LUl
B R S AP ) OB & i, Sk
B IR A f i — P T

hEg e A E AR, s
PR NI R L SR, R BEE SN
IR AT AR AL T IAT S0 5 A TR A X HEL ]
“IET AT E R IR ST 2 A
FERIFEVE IR, AR S8R 0 22 T X AR S M | 2%

etk
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