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A comparative research on detection methods of

procyanidins from chestnut shells
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Abstract; Determining the content of procyanidins from chestnut
shells respectively with two kinds of methods. The average purity of
purified product was 74. 78% (RSD = 0. 99%) by using HPLC.
Firstly optimizing molysite catalytic chromogenic condition of colori-
metry to determine the colorimetric optimization of procyanidins from
chestnut shells (CSPCs) by colorimetry with ferric ions as catalysis
agent, on the basis of single-factor experiments, an orthogonal ex-
perimental design was employed. with Absorbance of extract as an
index., to optimize four factors. The optimum colorimetric conditions
were Fe?" concentration of 0. 01 g/mlL, reaction time of 40 min, re-
action temperature of 100 °C, butanol-hydrochloric acid volume ratio

(V/V) of 93 = 7, the average purity of purified product was 74. 67 %
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(RSD=1.68%) by using colorimetry with ferric ions as catalysis a-
gent. The results showed that both methods have the the advantage
of good accuracy and high sensitivity, of which the HPLC method is
more reliable with lower RSD. Therefore. the HPLC method can
dectect the content of CSPCs purified product in a swift, accurate and
practical way.

Keywords: chestnut shell; procyanidins; ferric ions as catalysis a-

gent; HPLC
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1.3.1 MRBEF WAL BT SE 5 A 40 CHLFE T %

48 h, By BE. 2L 40 H 0. HIE © k8 B IR R E R
(150 r/min) AR 24 h, i 08, D8 & B T8 XU 24 h DL A& BR
AR BE I IE O, 19 B0 AR AR SE e i RARAE A .
1.3.2 MRFERFALE ZM IOl BN AT 528
K5 50% LB 1+ 15Gm @ VIIRA L 1E 60 °C 19 E KB 5
TRAE 2 hd 0k W gn, BN ARCE S RO . R B R
B H AB-8 KALM Mg alifk - L 1 mL/min A9 3 8 _EAF, W Ht
S A Ji 7% 18 K I VR 2% 5, T 50 %6 1 2 B VR G - K Uk A TR e
A R TR R SR R T R ali bR ok, T 4 C kA
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1.3.3 RO AR 3 i

() {5 3% 4 . {5 3% 5 Kromasil-C18 (4. 6 mm X
150 mm,5 pm) s FBIAR N Y 0 2 0 k=80 15 : 557
BN 1 mL/min; H2R Oy 25 °C s #EFERSY 10 pl,

(2) WK A E - TGS 09 SR A6 7 28 b5 o R Bl =
Vi A LUHR B 28 O BRG AR K Ol 256 ~500 nm b4 4
E i KWWK

(3) 1w 3OV AR € 5% v A o ot 0100 22 T N 2 AR BRI 95
R 2.2 mg, & 2 mL a0 B2 @ 45, i 0. 45 pm
R IO i A 2 40 O B B N R 2. 4,6,8,10,12, 15,
18 pLHERE 0 0 17 FR, LA U TR0 R O 2 A6 A, 3 Rt DRy 8 A
FREFEATIA AL SR SIEEARZ AN ER,
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R qE PRI B, BOA ) 1) J A 7 3% 4 Ak VL 7 350 43 0
W 0,20,40,60,80,100 min Ji, i 1. 3. 3(1) (1% 4% 1 3£
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ZBE 1 mLC5s R RO FRAE B AR R 1 mL, R
AIETE 8 MBER 95 = 5,m V) 6 mL Fl 2% 5k 2k &%
W 0.2 mL, % & IR, Tk KB 40 min, 37 B & vKoK
A, F 460~600 nm P4 AL HEAT 4 K R D H R IEE
F b i RR S 5 SR AR T 3R Al 1k TR 5 K R O K
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(3) B Al b Gk bRl i R 2 - 25 & 5 % S0k
(85 ¢ P Mk 2 il A2 56 5 P A B AR RS ) (2003 4F JD se st 1y 38
B J7 AN R K R AE T R bR BT R O 1 mg/L
W AL H F AR ME TR 40 0 U 0. 0,0.1,0. 2,0, 3,0. 4,
0.5 mL¥F 2 mL 2 WP, FRBUN SR 60201 £ B
72,00 BB mL, 78 1. 3. 42) P 8 B f Ak 00 R R A R
B8 7 5 R R K Ak B RO B

(4) BRER AL HL o 1 00 2 B S 4 - T 3. 5 mg JRAE
Falifb bk, 600 CMEARE 2 mL, I 1 mL B F
10 mLA R, F 6020 SRR 2% . (e fe i 6o R W 25 1 F
78 W6 B 38 0 A B A H 2 3 s o il 2 O R R T T AR
R R AR T Y (mg/mL) AR E 2 (D 3R AR T R Al
i RV
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Figure 1 The wavelength scanning of procyanidins standard
2.1.2 WA IR HEI R I E  DARAE R b

ik Cue) RS AL AR 2, DL T AR g A bRy AT LG 15 3
WM& EZMAM KRN v = 84 34220 —35 097, R* =
0.999 3. 45 REMFAEE T 2.2~19. 8 pg WE N LM X
R,

2.1.3 TRMWIRE E2 SRR IE R PR R g
B o B T HEAL A R 1 AR BB R IRD A A [ 3
U, 2 B9 Sk B X S 30 T8 T M . A 3 3 A A A 3 R
AT B AN [7) 3 AT 07 6 A i P AT AR 3 IROML R HE
LR UGS R 43 B R, & AR BT R B R 1.0 mL/min; 7E i
BIAR 14 36 By 1, B R AL A A% 1 N B8 7 s B Y R

SR i FEZ R UFEE : 1% LMV 2 V=10 : 90),
R : 1% 28RV :V=20:80),F8: 1% LKV : V=
30:70) HIEE : 2% LR (V 2 V=20 : 80). I = 0. 1% W

RV : V=20:80) ,HlE: & : K(V:V:V=70:20:
100 %8 4y 3 sl AH 43 16 M S 50 4l A0 Vi e . (3% 0 A (B 0 ) B
PIHIEE = 2 (V 2 V=280 * 20) Jy i Zh 48 Bk I AR 55 5% 2 1k )
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Figure 2 The chromatogram of procyanidins standard, puri-

fied product of CSPCs, negative control

RO, BERBMUNE : 2F KV :V:V=80:15:5)
ki B AH 3 5 A B 5 40 Ak R i BT AS I RS 05 AR B WT LR
UK H bR ¥ e I Lk

2,104 RROBAH G R S AR K AR R L
VA VR T T 4 0 T R A TR AS0HRAT 0, A o it 2k R L 4
5 B S AR T R i T A R A R
JE AT (1) 153 2 M 552 5 48 T R 4046 8 A /Y 200 B 43 53]
75.40% ,74.60%,73.80% ,74.20%,75.80% .,74.90% , F
Y{E N 74.78% ,RSD 5 0.99%.

2.1.5 MHERI 45RO A 875 277. 438,
872 695. 813, 836 208. 813, 828 438. 563, 848 168. 688,
853 380. 813, RSD g 2. 22 %% . 3 B AN &5 1 KS %6 1 B4t
2.1.6 FUEMEIAI  S5A WoR WEEFR 43510 853 247, 398,
868 675. 813, 876 505. 836, 832 798. 579, 858 148. 768,
877 350.513,RSD ly 1. 96 %, % BH A% ff % W #£ 100 min N
2. 1.7 BRI T AR mICRIK IR S R Lk 1, P
¥yl 97.91%,RSD N 1.16%.

Fz1 MERKERLELER
Teble 1

Results of recovery tests

Fefha/ i/

H/ ER/ SEXE RSD/
£

g ng ng % R/% %
1 0.185 0.098 0.281 97.50
2 0.132 0.098 0.228 97.59
3 0. 144 0.098 0.241 99. 41
97.91 1. 16
4 0.124 0.078 0.201 98.55
S 0.148 0.078 0.223 96.07
6 0. 150 0.078 0.227 98. 32
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TR ES BT BRI LR 3) . 454 WoR e Kk
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Figure 3 The wavelength scanning of procyanidins

standard with color reaction
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0.03,0.04 g/mL,JR5), ¥ /K¥ & W 30 min, JKIFE 0 °C,1E
550 nm Ab W G W e {H. B4 R AL Fe'T e A
0. 02 g/mLIN $2 PO . 0 S W O BE dje R 6B Fe® ™ ZE A
SN A R o B T AR S TS BEE Fe' T Ak B2 KL )
6 TF BEAR U I i 2 Fe® ™ R i de — & 1kl 7E .
0.2471
0.221 s
uozof/
£0.181
Z0.16f
0.14t .
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Figure 4 Effect of Fe?
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bsorbance

concentration on absorbance

(2) J52 o7 BN ] %of 42 BOVR VR O'6 8 1 52 0 < B 1 mL AR 3R 5%
JRAE T ZH B MA 6 mL IE T HE—$RER (95 : 5,m @ VDIF
TR 0. 2 mL B R 8k B 18 W TR 20+ 43 B LE Wk 7K i 52 s AN [
A 8] (10,20,30,40,50 min) , JKIH & 0 °C, 7E 550 nm 4b il 3¢
WG REAE . Hr &5 Rl SN E] DN 40 min B 5 O 2 6 R
INF W B B K o 22 i o I T A 5 g . WO BE R R, T BB

TR TR) R A AR Y 52 5 38 W A A
0.241
8 0.201
® g
=5 .
X Z0.161 /
-
P
0.121 :
10 26 36 4b 5‘0
I [a]
Time/min

B 5 R ARk A

Figure 5 Effect of reaction time on absorbance

(3) S 7 itk 32 % £ BV W O BE 19 52 ) - B 1 mL Al 3¢
JE?E%?%?IEXW&JJU/\ 6 mL IE T fE—ER R (95 ¢ 5,m : V)Y’é"

WORT 0. 2 mL B R Bk B v W TR 5 43 3 AE B 60,70, 80,
90,100 “CHI/KIEHR P, B 40 min, JKIBE 0 °C,7E 550 nm
b R G A . H ] 6 AT N BROBEIR Sl 100 °C i R IO
S8, 2 o7 W O JBE i KL B 100 °C Sy dge A S oy i JBE o (H 25 I F]

N 25 S K I Rl R B 0 B R R e i 100 CL
P pe R RN IR E S 90 °C

() IFE T BE—Fh R R B EE X £ BRI R O B 1Y 5 ) < B

1 mLAR $E52 A5 A& BOR A 0. 2 mL B B2 % B 5 TR
A ARTLE g 96 ¢ 4,95 2 5,94 ¢ 6,93 ¢ 7,92 8 Y IE
TEE—ERIR 6 mL. IR AT kKA RN 40 min, PKIE EO0 C .7
550 nm b E WG EEME . f B 7 T B A IR U R Y B
W S B S 10 S A T U 2D o AR I S B s I TR AR R
PRAEE Sy 93 ¢ 7 B SR IO 0 €6 52 o7 W o 32 e O % B U )
0 52 3k Bl AR IR S
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Figure 6 Effect of reaction temperature on absorbance
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Figure 7 Effect of butanol-hydrochloric acid volume

ratio on absorbance

(5) Fr I8 (0 SN 2% 11 7 - AR AR B TR R o0k 0 4
P Lo BDIEIA K il B B H R 5K L& 2&*%%
%* 3,

F2 EXRBEHAR

Teble 2 Design scheme in orthgonal experiments array

o AFeTHE/ BRBE  CRIE  DIETE iR
e (g+mL™1) [8] /min BE/C TR
1 0.01 30 80 94 : 6
2 0.02 40 90 93:7
3 0.03 50 100 92+ 8
x3 EXRBER
Teble 3 Result analysis of orthgonal experiments
= A B C D WOGEE A
1 1 1 1 1 0.125
2 1 2 2 2 0. 227
3 1 3 3 3 0.194
4 2 1 2 3 0.171
5 2 2 3 1 0.182
6 2 3 1 2 0.131
7 3 1 3 2 0.187
8 3 2 1 3 0.120
9 3 3 2 1 0.139
K, 0.182  o0.161 0.125 o0.149
K 0.161 0.176 0.179 0.182
K; 0. 149 0.155 0.188 0.162
R 0.033 0.021 0.063 0.033
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S :| WSS SR AN & 1R NN R/
H:C>A=D>B, Bl S i i BE X 2 6 52 N WO BE 1Y 5% I I
Ko MWRZEDSHTEERAE  TefE B RN & ABCD,,
B .Fe* Y BE 0. 01 g/mL, )2 W i [A] 40 min, 2 W & BE100 °C,
IET BB IR AL 93 ¢ 7 B AHE R IR R PR Bk
fift E AL R AE T BT R R,

(6) BRiFE L5 - B 1 mL MR 5850 JR AL 7 SR HUR A
0.2 mL BBk HE W AL 93 2 7 IIE T AE—4h MR
6 mL,{E%5],100 ‘C K 40 min, 7K 2 0 °C, 78 i KR WDk
1+ 550 nm A0 E W B AH L AT 3 K. AR IR S B (E 9 A
30.231,0.229,0. 225, WEJEEFH{H N 0. 228, RSD
0.013,

(7 BRER AL L (0 b v iy 28 22 11 - AW O JE (1 00 9\ 2
B v JEAE T ZAR T T R B (me/mL) Sy B8 AR AR o, 22 1 A o ol

&85 EH Ry = 1.738 92 + 0.007 1,R*=0.999 1,
5 R RW L AT R AR 2E BT BE 0. 05~0. 25 mg/mL
ERYMLMERE.

(8) BhER A Ak Lb £ 7k I 2 A i 20 3 - 7 e A I8 0 S I 4%
PR D08 WG BE i R R A Ak 1L (8 sk b o il 42 07 BRI AR
FRER AT ZRUWE RARX D ERERIFAAH R4k
WA Y 4l BE 4y 0k 76, 21%, 74. 89% . 75. 88% ., 72. 26%,
75.88%,72.92% . SEEET-IME N 74.67% RSD{HN 1.68% .
2.3 AMERNAFAINEERAENERIER

FH R0 7 32 D0 2 R ol 2l BE R 25 R L SR 4. il SR
B Ak e b L £ 7 R 5 2000 R 5 1 W0 i A U
ERME AL Z T &SRO AR 3% 2 1 RSD {4 A%, 91
AEG R AENE, B R Al & TR T RS
I

R4 AHRUATENEERAEENERLER

Teble 4 The result comparison of two methods of testing the purity of samples %
Ir 1 2 3 4 5 6 T RSD
T AORE £ 1 75.40 74.60 73. 80 74.20 75. 80 74.90 74.78 0.99
Rk L e s 76.21 74.89 75.88 72.26 75.88 72.92 74.67 1. 68

3 B

AT G AE AR I 4k AR i Ak be B T M e B R R AR R
HZAELRA T BAR N AT HEEFREASS SR
8, )0 o B S0 S R S5 s Fe™ M BE 0. 01 g/mlL, B I
6] 40 min, JZ W 100 “C L IE T BE ¢+ SRR 93 ¢ 7. %
DAL 21 T I 1 R 0 ) W B B K, SR 0. 2285 Al B i Ak
AR EAE T Z AT BN 74.67% . RSD fHH 1. 68%,
FE A BB T DR TR AR T 2 v R i Ak bk
B B KW M K ol 550 nm, 122 3 A T AR BE5E IR AR T R IR
TROIR S0 J5 A D B W0 A B R W i P K 2 550 nm,
5 RRUE e KR — 3K

I e SOV R 3 3 0 S A B e Sl Ak R R R R AR R
YLl T4, 7800  RSD AR 0. 992 £E R T S AH Y %
BRI B R R EE : 2 K(V:V: V=
80 * 15+ 5) N ik Sl AH 3 1 B 5% 5 21 Ak A mT DUER SORE H bR
Yo TRV BE Sk BT AR i i i AR . T AT R RO
HETE I E T A EF P R AR 7 2 0 & R BT M A A
Zorbax Eclipse XDB-Cs . Jit s # o HUEE = ZJiff + K (V = V
V=75:20:5)  FEM M T RATH R0 8 RIF. AR E
WLLHEE : 20 2 KV Ve V=80:15: 5) R4 4 &
MR BE 76 R AE T 22 B, AT IV O H AR W BT G ok, FL i 0
B BT F T S A H S 2 R A AN T

AT 5 0 1 7 b i i A B £ 35 R v 0B
) B BRI S A BE S R AR T A R M 2T R AR
G RN RPN S O (= N K (0 R S T B S S L PG
B FRERFEAEZSRNNE, REZAETHE
Y PR 2R R X AR SR e SR A T R S I 5 TR B 5 SR 3R
100 °C Ay 52 07 14 35 A% 45 1 AEL 3K 36 099 J2 7K - 1 S g
it 100 °C Bk o A IR EE O 90 “CH TG Z2 1Y IE iRk 5

TX S AR YT B Y SRR TR LS R AL A B T % R K T
S VA R I R P P B Y
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