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Determination of Five Kinds of Secondary Metabolites in Different Parts of Piper sarmentosum Roxb.
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Abstract
phenolics and total tannins in different parts of Piper sarmentosum Roxb. [ Method ] The content of total flavonoids was measured by the
NaNO,-Al(NO; ) ;-NaOH colorimetry. The content of total alkaloids was measured by the bromocresol green acid dyes colorimetric assay. The
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[ Objective | To establish the analytical methods for detecting the contents of total flavonoids, total alkaloids , total saponins, total

content of total spaonins was measured by the vanillin-acetic acid dyes colorimetric assay. The content of total phenolics was measured by the
Folin-Ciocalteu assay. The content of total tannins was measured by the phospho molybdenum tungstic acid-casein colorimetry. [ Result] The
average recovery of rutin was 98.11% and RSD was 0.59% , the contents of total flavonoids in roots, stems and leaves of P. sarmentosum
were 0.25% , 0.33% and 1.18% respectively. The average recovery of berberine hydrochloride was 99.62% and RSD wasl.52% , the con-
tents of total alkaloids in roots, stems and leaves of P. sarmentosum were 0.01% , 0.03% and 0. 19% respectively. The average recovery of
ginsenoside Re was 99.21% and RSD was 1.06 % , the contents of total saponins in roots, stems and leaves of P. sarmentosum were 4.13% ,
1.71% and 4.33% respectively. The average recovery of gallic acid was 97.95% and RSD was 0. 88 % , the contents of total phenol in
roots, stems and leaves of P. sarmentosum were 0.68% , 1.08% and 2.42% respectively. The average recovery of gallic acid was 97.92%
and RSD was 3.14% , the contents of total tannins in leaves, stems and roots of P. sarmentosum were 0.72% , 1.21% and 1.69% respec-
tively. [ Conclusion] These five proposed methods are precise, accurate and reproducible, and they are suitable for the determination of total
flavonoids, total alkaloids, total saponins, total phenolics and total tannins in P. sarmentosum.
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1.2 Ak

1.2.1  XFHE SR 2% o

1211 S HfR, fEGRFRI 10 mg 2 T %5 B, N3
30% L, AR IR i, F5 V2 5 T 30% LBEE R 2
50 mlL, #5445 L BO R 0. 2 me/ml %) R ST
1.2.1.2 S0, WEORFRIBCGER R /N BT IR 5. 00 mg,
BT 25 mLAG A IR, INTCK B i - B 2 40 1
FEAT, BEH AL 0. 20 me/mL 4% BE S, VAR IEAE , 25
1.2.1.3  GURAT, MEFRFRHELS. 0 mg AZ 4T Re TR, 15
A 10 mL A5 (025 1 i P, B B0 i O o 25 22 20, 159 %)
0.5 mg/mLI¥ X BE ShIA W, vKARIYAE, %5 FH o

12,14 G, fERRFRICT R 2 0E 5 0 B R TR IR
25 mg, HZEB/KIEMEIFE AT 50 mL AR @A R, 1599
79 0.5 mg/mL XF B8 SLA W

1.2.1.5 BB, MEFFRE 25 mg P& TR IR, FA
50 mL FEE LA, KIS I B 2 218, 1551 0. 5 mg/mL
X RE SR, PR RS mL X IR SRV U, T A 50 mL A
s, HIKFR R 2 20 B, 4550, B i 0. 05 mg/mL X 5k
VT

1.2.2 P % o

1.2.2.1 SRR, AERFRICE 0.6 g il it A 220K,
BN 95% ZBEES A 70 CAEIE/K VAR P HEER 2.5.2.0 h, il
UE L A3 K 2 RUE WA IR VR 4R 2R IR N 60 °C #uK
PEFE A, K VA0 25 A I T AR B 3 Uk, A T ik )2 0 Ik
45, DA i KR P A R T T BEAR I3 IR, B IR IE
TR e 4 2, 3 I 30% LR R AR
RE 100 mL AF .

1.2.2.2 SR, HERFRIE 2. 00 g R I AR 258
AL BEIA 3 /S50 mL B IR, £ A S5 30 mL %
K 2 mL, 4@ 3 min, CESTRC(16 h DLE) dhig R ug e R
ZOPWR S ERE 2 b o BUET R K 2E TR Bk
AIE TR S 2 B, 58 00 251 10 mL i),
A28 PR A i R

1.2.2.3 B, HEFFREUS 1.00 g BB I AR 25K
KBTI ANCLERTH =MD, A 60% £
50 mL, 27 10 h, 58 R [CEEES 1, F 70 CF FI2 Kk,
R 3 he WOHE 2 RO, I IR VR 46 152 . N 30 mL
60 °CZE IR /K S T 5678 B 40 W =1 N IE T BEAEHL 3 Ik, 4
K 30 mL, A FFIE T B2, D8 RIOE T A= 8, FH P s
f#IFE 2T 50 mL BRI, VR RRI

1.2.2.4 S, 4 i) o B PR BUMR 3 9 AR L 25 L ik oK 4%
2.0 g, 8T 100 mL 7 ZEHETE M, A 60% £ B W 2
30 mL, 7E 80 C/K¥ 1 h Ji5 , i i, BV e s 2208 T, S8 )5
AR 100 mL 25 5 b If 28 18K 8 B 20 B AE N Ff
W

1.2.2.5  SERT, HERRFRICES 2 g MMl it AR 2Rk oK, 5]
A 34~250 mL AN, 430000 150 mL 2848 K , #E it

AR s 1% 30 min, RE8  IVK AR RE R ZI IR ST, 7
B8, EHE 50 mL AR, PR A R L 20 mL 228, 3
A 100 mL AE AR, AR FR B 2 205 37 50 AE &%
FHAL S
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1.2.3.1  GOEER, fERE I3 mL = T X RE SRR A
10 mL &8P, 0 2 mL 30% 2B, FRAERGE A 0.3 mL 5%
NaNO, V&V, #24) , 5irE 6 min, F5 A 0.3 mL 10% AI(NO, ),
VAW, FEA)  TACE 6 min, FH A 4 mL 1 mol/L NaOH %%, finzk
0.4 mL,JR5), #'E 15 min, DLREAT 502 6 IR 7 300 ~
700 nm Y8 FEI TR, B ORI

1.2.3.2 SAWR. 7E50 S F HoRS 3 A ER B2 /)N BE g X
WES W 1 mL, i A pH 7.6 (V50 H 1 4 W 10 48 vV TR
2.0 mL,¥25), A 10 mL G052, #74% 1 min J5, 53 1 h,
SYEUEDT)Z, LABEA TR RS 6 BR 7E 200 ~ 600 nm { [
PHEFT R B e KR K .

1.2.3.3 SR, MER RN S B Re X B85 )
0.5 mL ‘% F10 mL HEZEREE o, O A K BL#il 19 0. 2 mL
5% F FLE VKBS TR 0. 8 mL (= SRS, IZE , $257 , A
60 CKYEMIAA 15 min, S B VKK ISR E 3 min, JINVKES
Tt B 2 20 B, 48 50, FHBE AT 30500 A0S o |, fE 300 ~
700 nm i Bl AT 2R, 0 ORI K .

1.2.3.4 G SRR, MERRIRER 2 mL Y RO R L
WA 25 mLAZ SN, INZE KA RE 2 10 mL, A
1 mL AFAREH, 22515 FAA 2 mL 20% BRIRERVE I, 75 °C
KW 10 min, AHIFFE R E 25 mL, FiRECE 30 min, HBETT
TS IR IE 7E 490 ~ 800 nm ¥ [ N #E AT A FE 44,
FE S R W
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4.0 mL 19 0.2 mg/mL = T HRUEW 53 5THEACARSH 6 H
10 mL B EIN, 250 30% L BEAH A 5 mL, 43 515 A
0.3 mL 5% NaNO, /&%, &4, 8 6 min, F-7H A 0. 3 mL
10% AL(NO, ), ¥, F& 4], HUE 6 min, Bl 4 mL 1 mol/L
NaOH %9, Ji1 0.4 mL ZE18K , #8257, ## & 15 min, BT
FYES X AE 510 nm Kb R GRE . DAARAE v B Ry
AR O N AR BRI AR 2k
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BER BRI 0.0.5.1.0.1.5.2.0.2. 5 mL 43 & F /0
Tk, A pH 7. 6 Y50 B SR B IR 2% MW 2. 0 mL, S A5
10 mL, % %€, R ZUPRHR 2 min, F#RE 2 h, 5 BUE5 2, FkE
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SRR RO AR AR E T £E
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SR, P23 I A B R 2 2 B, B 50, 4% 1 R B
1.0 mL & F 10 mL HIFELE U m A RIBLH] (4 0. 2 mL
5% T R PKEEFRVA W 0. 8 mL S MR , INZE #8257, LA
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1.2.4.4 Gy, K% EE 0.5 mg/mlL 3B TN B A
0.0.3.0.5.1.0.2.0.3.0 mL 43 'E F 25 mL 72 2,
FHZEE KRR 10 mL, &0 A 1 mL ABHAR 5, 3557 )5 70
A 2 mL 20% BRFRENIE I, 75 C/KIE 10 min, BHIFHFEHE
25 mL, FBEF TR s HXT R, 30 min Ji5, 78 765 nm A
EWOCEE o P T RRUR L A A (OGRS B A s ]
PR,

1.2.4.5 MWERR, MERANZEC0.0.5.1.0.2.0.3.0.4.0 mL 1y
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N, TR A 1 mL B A AR A, 45 12,011, 5.11. 0,
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VEHE“1.2.4. 17 3047 M ROK R
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%2 mL, A3 E T B R 1. 2. 4. 27 64T, D
WZCRE

1.2.6.3 FRAF. KHWHE @4 % 50 mL 1) R g1 —
BERE WS 034 1 mL, B T 10 mL H 28+, B/
“1.2.4.37 47, ME R IEHE

1.2.6.4 G, A% 0BR[] — At R 5 B4 2 mL,
BT 25 mL iR Eif T, HeEH 1. 2. 4. 47 3547, 2 W)

.,

1.2.6.5  GUEERR . RSO0 I IBCR I ) — bl SV R 5 1A%
2 mL, B F 25 mL iR AR, BelER“1. 2. 4. 57 547,
TEWOLRE

1.2.7 RoEts,

1.2.7.1 RO, R CE B R 2 mL F 10 mL
ORI, I3 mL 30% 2B, 84EH 1. 2. 4. 17 147, 78
0.5.10,15.20.30.40 min &R

1.2.7.2 BUEY0R. WA EUEAE D s At 2. 0 mL,
BT S b, R 1. 2. 4. 27 HE4T, 76 0.15.30.45,
60 min U E WG

1.2.7.3 SR, RS RIRE 24 % 50 mL S g Ak i
W1 mL, B 10 mL B b /e 1. 2. 4. 37 307, 78
0.15.30.45 .60 min JM5EMWEGEE

1.2.7.4 B, RS % WBUR R L R AR 2 mL, B 25 mL
PR, PR “1.2.4.47 647,76 0.0.5.1. 0. 1. 5,
2.0.2.53.0 h JUE RS,

1.2.7.5  ENERT, RS8R FALR R 2 mL, BT
25 mLERO AR, BRAE 1. 2. 4. 57 9647, F €45 1 [+)
— A, 7E 0.0.5.1.0.1.5.2.0.2.5.3.0.3.5 h
WGRE

1.2.8 [l eilnt . wEFRRRIS 3 O A0 & i [ —#F 5,
RGBS N — 2 1 (0 7T B R R /N B BT B i NS
B Re X RS (B FERXT HR 5L B TR R A, o 4k
PR 2. 27 4 25 B3 A A VR T2 00 B R A A 3 i
W, P 1. 2. 47 7 kil o WO, TR B B L A )
Bl A SR R SR B i R TR

1.2.9 W R T R AR e, B B R R
IS A o RS BRMIBUERA i AR ZEREAS 2 mL BT
AR B ZS B, 20 4% 1. 2. 47 J7 33 5 T A
LR, AR (1) 75 2 43 S50 30 A v I L A P L A
FEAE R RVRR T B, P TR A P R B L R
AR SRR B B A

2 GRE5H

2.1 BARWRMUEAC Wb (B R B A e
A R R A e R R R K 510,420,544 ,765 .
765 nm, H 25 AR T3,

2.2 fRAERMER AR 2.47 07k A9 E B A EER Y [l
FHEEHR Y =16.478 9X —=0.002 4(r =0.999 6) , F2 B T ¥ fiF
#£0.002 ~0.080 mg/mL 5t 2 B AP R B
YIBREY VA 5 FE R Y =40. 751 2X —0.003 1(r =0.999 5) , 0
ERTR/INEEGRIR BELE O ~ 0. 04 mg/ml 50 5 B 5 9 B 471 4%
BXRR; BB HFMEIEFEN Y =0 02 2X - 0. 010 9
(r=0.999 1), B A S 51 Re ¥kJETE0 ~5.00 ng/mL 5%
TR R R AP RMEC AR B A T 5 2R ¥ =0. 548 0X +
0.015 2(r=0.999 7) , I TR ETE 0 ~0.060 mg/mL
SUOGEA RIFMEM X R, DR RIE RN Y =
99.978 9X +0.012 1(r=0.999 5) , W B (5 FRAWE BELE O ~
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0.008 mg/mL5 W R RAFATIE LR

2.3 BEERE opEE s EENE, S5 S R
AR A T R T R T A RO B W RSD 43 i) R
0.17% .0.39% 2.38% .1.15% 1.32% , FBRE BB RLAT-
2.4 FIEKI  SHIE 5 R RS S S A
Bl A BT BT 1) RO ) RSD 433l oA 0. 20% (0. 56%
1.97% 0. 46% 5 S 37 J5t 5 v, Herb S8 B WO BE 1 RSD =
0. 12% , AWK Z W3 (4 RSD =0.14% . 25 R W dE B
Ly 08

2.5 REMKE EEWE,0 ~40 min P, {5 G ER T
SEEER) RSD 4 0.27% , 3 W BB 7E 40 min PIEARE ;0 ~

60 min P, G AEYITRIBOGREE ) RSD 2y 0. 58% , W] A= Wk
#£ 60 min NEFRE ;0 ~ 60 min [N, G B WOGE R RSD K
3.13% W BB TTAE 60 min NERRE ;0 ~3 h |y, B ok
FER RSD 4 1.21% , R EBAE 3 h WEFRE ;0 ~3.5 h 4,
SRFWOGEE R RSD A 2.81% , WA BAEIFAE 3.5 h A&
PER LT

2.6 [EIRIKIE I 1wl A, SH R 0 IR [ iR
98. 11% ,RSD =0.59% ; A= Wy i it I AE R ic 34 99. 62%
RSD = 1. 52% ; j&. %2 A (19 BE [T %0 99. 21% , RSD =
1. 06% ; M I ANEE EI 3.0 97.95% ,RSD = 0. 88% ; ¥Rk
FIINEE IR K 97.92% ,RSD =3.14% ,

R1 5 MHRERSEFYEK R ER

Table 1 The experimental results of the recovery rates of five kinds of secondary metabolites

IRE UKL R & i A M IIVES S [
T H Item Detection Sample content Adding amount Measured Recovery Average recovery RSD // %
times mg mg amount // mg rate // % rate // %

JEE TR 1 2.35 0.45 2.79 97.78 98.11 0.59
Total flavonoids 2 2.35 0.55 2.89 98.18

3 2.35 0.65 2.99 98.46

4 2.35 0.75 3.08 97.33

5 2.35 0.85 3.19 98.82
PENEELY/LT 1 1.87 0.55 2.41 98.18 99.62 1.52
Total alkaloids 2 1.87 0.65 2.51 98. 46

3 1.87 0.75 2.63 101.33

4 1.87 0.85 2.73 101.18

5 1.87 0.95 2.81 98.95
s8R cs 1 4.33 0.65 4.97 98. 46 99.21 1.06
Total saponins 2 4.33 0.75 5.07 98.67

3 4.33 0.85 5.17 98.82

4 4.33 0.95 5.29 101.05

5 4.33 1.05 5.37 99.05
S5\l Total phenolics 1 24.20 1.50 25.68 98.67 97.95 0.88

2 24.20 1.50 25.65 96.67

3 24.20 2.00 26.16 98.00

4 24.20 2.50 26.64 97.60

5 24.20 2.50 26.67 98. 80
SRR 1 16.90 0.25 17.04 96. 00 97.92 3.14
Total tannins 2 16.90 0.25 17.04 96.00

3 16.90 0.30 17.21 103.33

4 16.90 0.35 17.24 97.14

5 16.90 0.35 17.24 97.14

2.7 1ﬂiiftn‘=ni$;‘ﬁﬂli N 2 FIRN M i 2 AR A
50 1.18% (0.33% 0. 25% ; {3k i 25 AR B
%ﬁa’z@%ﬁﬁﬂﬁ 0.19% .0.03% 0. 01% ; fie sk it 25 AR b

AFERAMI 4.33% (1. T1% 4. 13% ; (R 25 AR
B A0 2. 42% |1.08% 0. 68% 3 (B3 1 25 A e i i
FEESHN1.69% 1.21% 0.72% .

®2 BHEAEIBAS MRERFFIHEE

Table 2 The contents of five kinds of secondary metabolites in different parts of P. sarmentosum

%

Aoz 2B Total flavonoids a4 Total alkaloids B2 H Total saponins JE\ )y Total phenolics 82T Total tannins
Position A4 Mean RSD 34 Mean RSD SE-H{H Mean RSD S Mean RSD 34 Mean RSD
#2 Root 0.25 4.00 0.0117 0.85 4.13 0.42 0.68 3.89 0.72 3.68
2% Stem 0.33 3.03 0.028 6 0.93 1.71 1.24 1.08 3.34 1.21 2.19
- Leaf 1.18 1.47 0.1873 0.24 4.33 0.61 2.42 1.49 1.69 1.57
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il id NaNO, — AL(NO, ), — NaOH &, LAP T ) Bt dh
FE 510 nm A ERAMT WA CRETHIAE T B AN [R1 A7
RO A, RIS T B B A AR B (1. 18% ),
UOEZE(0.33% ) MR ERA%(0.25% ) .

T AV I o T P e ) Ll BT LA R R /N BE ek o) R
wi , FF 420 nm b5 SR AT O 430 5 BE T RE T AR 3 AN [
WL Y0 e, e B AR I AR R b R
(0.19% ) , Hik /2 25(0.03% ) , i 5 fik (0. 01% )

AR - DK R B ME YR L Bk LA S B Re
SN IR, 7E 544 nm Kb RSN AT A3 BRI E TR
ANRFBAL S BT S8, R AR S RERA T PR
(4.33% ) , HURAMR (4. 13% ) , 25 Eefi(1.71% )

i3 Folin — Ciocalteu H (e, LA & TR} X} 1R i, 72
765 nm Zh FE AN AT UL A6 BE T E T B AN [R) B A7 L By
B i, R BT A AR I v e e (2. 42% ), LR 2R
(1.08% ) , AR EA1%(0.68% ) ,

MR ERASIR — TR R sk, IR IR % I
FE 765 nm Zb AT WA RETHINE T B AN [R1R A7 5
BRI & i, R IR I AR P R = (1. 69% ), B
PIEZE(1.21% ) , R A% (0.72% ) .

28 LI A AR AL B B AR B B
SIS A E R 2R IIRAE RIS ROk A
ARG R FE TR TGS SRR R eSS
[ERS[Y WSS rYiE (RSN U TN SYEEE 7/ NS RN SN SN L S
R E 20T, il oA B 245 H B PR IS K 3, t o
(Bt U A=A =W R — 20T R R R EERITBOR o
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