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polysaccharides was determined by sulfuric acid-phenol method. HPLC was established to determine the content of
verbascoside, cycloene terpenoids, monosaccharides and oligosaccharides. RESULTS  With increasing the
storage years, the total amino acid content decreased, among which the basic amino acids lysine and arginine had a
larger decline, and the contents of raffinose, stachyose, and total polysaccharides decreased year by year. The
content of fructose, glucose, sucrose and manninotriose increased first then decreased, and the content of melibiose
was basically stable. With increasing the storage years, the contents of galactose, mannose and arabinose in
monosaccharides increased year by year, and the contents of cyclic allene terpenoids catalpol, digoxigenin D),
digoxigenin A, and motherwort glycosides, as well as verbascoside decreased dgradually. CONCLUSION With
the storage years increasing of R. glutinosa, the cross section becomes dark increasingly, and the contents of most

chemical constituents have stabilized after three storage years.

KEY WORDS: Rehmannia glutinosa Libosch; chemical constituents; storage years; sulfuric acid-phenol

method ; HPLC
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Fig.1 HPLC chromatograms of catalpol
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1. BEAET
1. verbascoside
E2 EHRIEHEF HPLC &BiE

Fig.2 HPLC chromatograms of verbascoside

250 mm, 5 wm); FsHHZNE-K (70 2 30); A
Wi 1 mL/min, @A3EE LK 3,

3
4
] S Y S | ) W
2550 7.510.012515.017.520.522.525.027.530.032.535.537.540.042.5
t/min
A S
2 4
1 3

2550 7.510.012515017.520522.525.027.530.032.535.537.540.042 5
#/min

B.gtiA M
1OSOME 20 REEE 3. FREPEE 4. KIRRE

1. fructose 2. sucrose 3. raffinose 4. stachyose
El3 HyE Z4EHPLC &i%E (1)

Fig.3 HPLC chromatograms of monosaccharides and

oligosaccharides ( I )

2.3.3  MHREIAHIA KR PRIBOS R S A e
5.06 mg., EEAE 3.41 mg. KINBE 9.83 mg, FbE
4.97 mg, BT 1 mL &M, NUKEMEZE, B
& (DY R Byl 5.06, 3.41, 9.83,
4.97 mg/mL) ,
2.3.4 MEKAAE SIS HEERE 60 C 72 h
JETERREA (3 2 S0 ) UMb 1.50 g, BT
HOEIHH, 50 mL ZZIRK I 2 h, HUH R A,
ZRIBACHM R i, U, BRERUEWR 20 mL,
it AT R LR A M ZEEL 2 Ik, BUT 2%
W, 32 0.22 wm fALIERE A .
2.4 WEHE, KB, HE=H E-B. Mi
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(250 mmx4. 6 mm, 5 wm); 4R AREZUPR
HAHHE (A) -20 mmol/L 2% (B); H#E=
Wi, B . TR M, B AW S M O
(A) -0.1% W (B), BREEMEM, 7 0Wa& 2;
PR 1 mL/ming KR 245 nm, @35 DL
Kl4~5,

xR2 HEEBRER

Tab.2 Gradient elution programs

Fisf 8] /min A ZhE/% B 0. 1% H R/ %

0~5 17 83
5~15 17 ~20 83 ~80
15 ~20 20 ~23 80 ~77
20 ~25 23 ~24 77 ~76
25 ~30 24 ~17 76 ~83
30 ~32 17 83

2
J
" A

25 50 7.5 10.012.515.0 17.5 20.5 22.5 25.0 27.5 30.0
t/min

AT

2
L
— A~n

25 50 7.5 10.012515.0 17.5 20.5 22.5 25.0 27.5 30.0
t/min

B4
L EpE 2. kIlkE

1. glucose 2. galactose
B4 HEHE. FI¥EHPLC BIiEE (1)
Fig.4 HPLC chromatograms of glucose and galactose ( II )

2.4.3  XFRASAWCRI S RS PR IO B e 2 M
4.86 mg, PFLHE4.98 mg, HEE=Hi4.79 mg, 1
FEHE 4.79 mg, B M 5.41 mg. B R7 A B
8.29 mg, HT 1 mL i, IKEMHEZE, H
B (HEFRREWE DB N 486, 4.98, 4.79,
4.79, 5.41, 8.29 mg/mL) ,

2.4.4 MEKEEWR PMP fiTd: IR “2.3.47 T
Pt % W 100 L, AR 100 pl 0.3 mol/L
NaOH ¥ . 0.5 mol/L 1-2K F-3-F - 5-nt e bk i
(PMP) HEEFWEEH.OET, BYET 70 CH
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B. gtk s
1 HBE=H 2. HEHE 3. 0 4. BWIRAkE

1. manninotriose 2. mannose 3. melibiose 4. arabinose

E5 #HiE, B¥EHPLC BiE (1)
Fig.5 HPLC chromatograms of monosaccharides

and oligosaccharides ( II )

JR 30 min, E@HFEIMAZE R 0. 3 mol/L HCI %
FN, 400 wL & A B0 A 10 min, B EHER
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10.47 mg, BT 100 mL B, 28K B
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1 000 mLZEMB/K I HEE 1 h, EEBEAE 1K, &
PR A IR, WOEWR YA 2 150 mL, HnAGE
FE T uE, VRO £ PR LA R T 80% , B
KA ERE 12 h, F LW, DEHTOKCEE, N
i, CBEPRAEEL 3K, S50 CHET, BNfE.
2.5.5 HBEETFME BS 1 mg HiEE LM, BT
50 mL &, ZEEKEMESR, FYER2 nL,
MEMCRE, ARIERAEN 50 2, BB



2020 4F 10 H
ok F10M

R %

Chinese Traditional Patent Medicine

October 2020
Vol. 42 No. 10

F BN R F=Ww/(CxD) , Hrh Wk 20 fi &
(mg), CHEWEMBERPHTAPEITREWRE (mg/mL),
D WEZWRBEHE

2.5.6 HLAAIAEW RIS SME B0 1 g HEAK
K, BT 100 mL IS, hi 50 mL 95% £ BEdR
w3 h, BUBuE, 3N 50 mL 80% £ YR ¥
2 h, JEEET, h050 mL ZE18/K, 60 CIZi 3 h,
JEAE, HU2.3 mL 38, ZEKERZE 10 mL &l
Hr, RIS, B2 mL IR TR TR, Ao
A 5% AR AW 1 mL, WELIRS mL, 5] #E
5 min, K& 15 min, BCH KB 2=, W H K%
JEHEE

2.6 MFEFF A, HEHF D, BFEFLAENLT

2.6.1 JEH IRMGEERS RS Y B T
KEGEERI R, — Bk AR BEEGE: R i

AR S | B AR | SR AN Y A AR |
PEFEAEIT, AT RUINGEA RS A 26, A 24 ik
TG VA 7 o

2.6.2 3% Aichrombond-AQ C, (4.6 mmx
250 mm, 5 pm); WM NE-K (3 :97); K
Pt 1 mL/ming #FIE 30 °C; KUK 203 nm; i
FEE 20 pL, @IEEIILA 6,

3

- /\
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f/min
— J 2
NN

ASTHE &
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t/min

B4
oWBEF D 2. MiEEH A 3. FREEEA

1. rehmannin D 2. rehmannin A 3. leonurin

B 6 INGRTEE 2 HPLC BikE
Fig. 6 HPLC chromatograms of cyclic allene terpenoids
2.6.3 XMEARRWHIE O BIAREUBE T AL 4
REFCTY | M D XTI 0.42, 0.10, 0.58 mg,
INAGE ARG RS, B (= B W 0 5 o
0.42, 0.10, 0.058 mg/mL) ,
2.6.4 HElAERE S PREBGERBIAR 2.0 g, &
THEIE T, A 60% HEE 100 mL, F5E B,
P ERI 40 min, BUREIE SN, 60% HI AN E
R R, g, FEEIEW, 20 mL 28
WO EW A BT T, WA MERZE 5 mL 2
H,0.22 pum EFLIEREEUE, EIAS, A

3
N S

2.7 FEFHFE ., BRI M AL
AT D, s RERCHE . SUE . AR . CRELEE. W
R BTRLORE . HEE SR B O, RERE. BT
Wi, KIBE . BB AV B N R R
(r>0.998 0), FH#H R, FaE k., HEEME, ke
ORI IR 25 T KA

3 LRS54

3.1 WFHFFRAMRESAZTEA Bl G [H] LE
K, BRERSTAREMRLAR., WA, #HE
2. KRS ARG TR, g, Ham
&I, W3, BT,

3.2 W PRFERSEA TR HEKR R
A RRAFRE . KON RS A BB,
FEME . T =S A RS, R AE 1 AR
JEe AR, W& ST 2 Fe ARl
RS AR, eI, HEE
WE L BTSSR A R, SR A
ARG T PR EE R T I (REEE, M
D, M A, @R SAE N BEE
P & E A /MR TR, (EAXRE, W& 4,

E8~10,
4 itig

e sl hy, W AR AR | Wi
BFOAE, MU BT WIHLEE L R AR ARE
S5, B G RCAE FRIS TR (B 2B A TR, R
W kA SE AR S N R A MR R A TR A S
TEROVIEY), S N R AL EILRR, if
AIREE . WEE, pH. KGMIEEESEDT Al AF I TH] Y
SER A SRS, FT LARHBCRT ] B A At
OB ET NG, HER NS RE, SRR
FEPERZHTMER , A5 S I S48 S L ) S R
Pk IR A AL, SRIEER | s
SRBRHAF R A R B, RIRRRRERE . KR
BRI AR 5 KT S H 5 = R
FEREC, A ORE W K i O B OB ECRE B, R AL
B WK S Ay TR ACORE AN T B, T LK
SBESAE TRE, BRI, H &S A T
HER =8 B R R FURSESERK R D
WL CRFUME . SRRSO BT LA RO A
WAL AR SN R IR, — T3 THT DS S (A R B (5 Y 7
PR FERR A 7 & A R AR, T DA SE 8
BLEIBERT , Tk EES IR S B AR o — 7 i
PR ST BB J5UbE 2 A S0P 114 e
AL R PR SO S A A T, TR
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R3 FRABEERERTIERSAEVNELER (g/keg, x5, n=5)

Tab.3 Results of amino acid content determination in samples with different storage years (g/kg, x+s, n=5)

AR 2017 4E 2016 4F 2015 4F 2013 4E 2012 4E
KA R 1. 63£0. 10 1. 84+0. 08 2. 12+0. 31 2.27+0.43 2.58+0. 18
IR 0. 62+0. 04 0. 68+0. 02 0. 80=0. 13 0.81+0. 18 0. 66+0. 06
225 R 0. 77+0. 04 0. 77+0. 02 0.93+0. 13 0. 97+0. 22 0. 730. 07
waAmR 9.62+0.91 9.48+2.37 11.90+0. 63 15.15+3. 01 18.71+2. 66
HEm 0. 89+0. 05 0. 97+0. 02 1. 09+0. 14 1.0420. 19 0. 90=+0. 08
g1 1. 06+0. 06 1.22+0. 09 1.37+0. 15 1. 4420. 30 1. 7420. 10
A= R 1. 86+0. 07 1.96=+0. 05 2.09+0. 12 2.07+0. 19 1. 85+0. 08
TR R 0. 65+0. 02 0. 66+0. 03 0. 69+0. 04 0. 66+0. 05 0.53+0. 02
SELAR 0. 87+0. 04 0.94+0. 05 1.07£0. 12 1.0320. 14 0. 85+0. 07
SR 1.29+0. 07 1.42+0. 05 1. 60+0. 20 1. 54+0. 28 1.29+0. 11
ik 22 0.25+0. 06 0.26£0. 06 0.280. 07 0.310. 07 0.30+£0. 02
RINER 1.01x0. 04 1. 06=0. 02 1.17+0. 11 1.19+0. 16 1. 11+0. 07
PIE=NIvd 0. 65+0. 03 0.81+0. 09 0.85+0. 24 0.94+0. 18 1. 08+0. 08
KRR 0.22+0. 18 2.67+1.00 2.85+1.09 4.00+0. 72 4.87+0.27
HAR 0. 57+0. 02 0. 61x0. 06 0. 66+0. 10 0. 67+0. 09 0. 62+0. 05
Nl R 0. 63+0. 06 0. 66+0. 05 0. 69+0. 16 0. 63+0. 10 0.54+0. 04
JEyl! 24.59=+1. 44 26.02+3. 64 30. 15+2. 62 34.71+4.77 28.38+3. 04

~6
k-1

& 4
fg 2
L)

I N2

~2,
2,

w

BHE/(gke")

=}

o

FHEE/(gke")
)

LR

B7 TRE#EEERERTFERERSFEST

Fig.7 Variations of amino acid contents in samples with different storage years
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F4 FAEHBERFERDPERIEEENEER (%, xx5, n=5)

Tab.4 Results of content determination of various constituents in samples with different storage years (%, x+s, n=5)

% 2017 4F 2016 4F 2015 4F 2013 4F 2012 4§
T 2.19420. 704 1. 740+0. 662 0. 83220. 545 0. 45020. 404 0. 024=0. 011
BT 0. 082+0. 040 0. 066=0. 034 0. 05420. 021 0. 056=0. 025 0. 05420. 015
W A 0. 060+0. 027 0. 026=0. 011 0. 077+0. 034 0. 046+0. 020 0. 012+0. 005
WS D 0. 506+0. 049 0. 392+0. 083 0.318+0. 059 0.31620. 036 0. 3240. 037
i R R 0.2020. 025 0. 120+0. 033 0. 04620. 033 0. 04620. 020 0. 026=0. 008
PR 0. 418+0. 044 10. 572+5. 876 5.046=5. 863 4.942+6. 256 3.71424.177
BN 2. 442+0. 367 4.446+1. 040 7.302+3. 646 6.502+1. 634 5.768+0. 480
FFLp 1. 778+0. 543 1. 886+0. 355 1.980+1.254 2. 1160. 556 2. 806+0. 294
HaR 0. 05420. 008 0. 10820. 050 0. 13420. 066 0. 13420. 019 0. 162=0. 021
(DR (EE 0. 028+0. 008 0. 032=0. 004 0. 036+0. 008 0. 046+0. 015 0. 048+0. 040
g = 0.718+0. 132 1. 596+0. 385 3.174=1.793 2.080=1. 091 1.956+0. 361
W 0. 420+0. 391 0. 404+0. 090 0. 424+0. 194 0. 398=0. 093 0. 456+0. 212
i i 6. 88420. 379 6. 16420. 844 5.856=0. 644 5. 84620. 466 5.61420. 132
s 9.020+1. 110 18.708+8. 794 15.248+9.919 12.228+7. 047 12. 038+5. 839
V@i 36. 460=1. 698 31. 050+2. 600 29. 640+4. 930 29.250+1. 454 28. 660+2. 233
B A 8.928+0. 673 8. 584+0. 728 8. 016+0. 982 6. 806+0. 896 6. 400+0. 686

BEE/%

B8 ARFEERERTERRISESHETN

Fig. 8 Variations of oligosaccharide and total polysaccharides contents in samples with different storage years

—HER SRR S, TR Bl e T
IKIPHERK = T HBE =0, FREB Bl fiefe
THAE U AR AT L A B KR R B
At ETHE Bl et i T HORER R IR T AR T
K%, TR BUR N B B KR T S, KR
HARE S TGRSR, RS AR,
TR, TR AR B R K SR AR
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Fig.9 Variations of monosaccharide contents in samples with different storage years
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Fig. 10 Variations of cyclic allene terpenoid and verbascoside contents in samples with different storage years
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