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Optimal HPLC Condition for Simultaneous Determination of Anthocyanins in
Black Soybean Seed Coats

Myoung—-Gun ChoungT

Dept. of Herbal Medicine Resource, Kangwon National University, Samcheok 245-711, Korea

ABSTRACT Black soybean has been widely utilized as
foods and oriental medicinal materials. The pigmentation in
the seed coat of black soybean is due to accumulate antho-
cyanins in the epidermis palisade layer. The anthocyanins
of black soybean seed coat are considered as a parameter
of quality evaluation of black soybean. Therefore, the pur-
pose of this study was to investigate the most suitable
HPLC condition for simultaneous determination of antho-
cyanins in black soybean seed coats extracts. The efficient
HPLC analytical condition of D3G, C3G, and Pt3G con-
tained extracts of black soybean seed coats was developed.
The gradient elution employed a 250 mm X 4.6 mm i.d.
YMC-pak ODS-AM 303 column. The gradient system was
used two mobile phases. A gradient elution was performed
with mobile phase A, consisting of 5% aqueous formic
acid, and mobile phase B, comprising 5% formic acid -
acetonitrile, and delivered at a flow rate of 0.7 mL/min as
follows: 0~35 min, 90% A ~ 60% A; 36 min, 90% A; 46
min, 90% A. The UV-VIS. detection wavelength was set
at 520 nm. The limit of detection (LOD) for D3G, C3G,
and Pt3G were under 10 ng/mL.
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& 24 e ZolE UERHEK(Choung, 2004).
%) g QHEAlORIO] B AT Uk 4
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Fig. 1. Chemical structures of black soybean anthocyanins.
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et al(2001)94 HHol] wket C18 open column chromato- AAZ 2] T otEAobd MA 32S garo g zhzb

graphy AAIste] 359 SlEAlOR] MAE 2l B o FHEAHL ASH] 913 2 30 ppme] FEE 44
2lalgla, BelE 7+ obEAjobdo] LR LC-ES/MSE B D3G, C3G 2 P3Go| 3 ¥2E2S HPLCE o] §5}0]
e 2ystel 123 st erkFig. 2). 24319 0 pi(Fig. 3), ©|u} on-line HPLC DADE 0|83}

Table 1. The kinds of HPLC column for establishment of anthocyanin analysis condition in black soybean.

No. Column Diameter (mm) Length (mm) Particle size (um)
1 Lichrospher RP-18e 4.6 125 5

2 Waters Nova pak C18 3.9 150 4

3 Zorbax Eclipse XDB C8 4.6 150 5

4 Hamilton PRP-1 4.1 150 5

5 Shiseido Capcell pak C18 4.6 150 5

6 Tosoh ODS-120T 4.6 150 5

7 Zorbax Eclipse XDB C18 4.6 150 3.5

8 Shiseido Capcell pak C18 4.6 250 5

9 Tosoh ODS-120T 4.6 250 5

10 YMC-Pak ODS-AM 303 4.6 250 5

11 Waters Nova pak C18 3.9 300 4

12 Waters p-Bondapak C18 39 300 10
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Fig. 2. LC-ES/MS spectra of D3G, C3G, and Pt3G.



362

o] 200~700 nm HQ FHir < v w3} tH(Fig.
4). 7 AT} 7 hEAlohd MR AR T apgeelelA A
19 THEALS UEY o] D3GE 277 nm ¥ 524 nmE,
C3GE= 280 nm ¥ 517 nm, P3G 277 nm 9 527 nmE Y+
R QlaL, 3F9) QEEAJopd B ZQ)d GYox= 277~

© =
THEA

280 nm-, 7HAGA
TS

HoA 2aLe]

M2 HE FFI9NA 21

OHEIX|(KOREAN J. CROP SCI.), 53(4), 2008

H 91l A= 517~527 nmofl A 2319
Uehfo] Z+ ¢kEAlod We M= o oY
FEERE Uelle Aoz 2ARESIth

919 ditolA HAZFol e FEAJOP 3Fo] RF
S49& HeE=

o=

L

a0 i

Fig. 3. HPLC chromatogram of 3 anthocyanin standards (peak 1:

D3G, peak 2: C3G, and peak 3: Pt3G, each 30 ppm).
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Fig. 4. UV-VIS.

spectra of D3G, C3G, and Pt3G.



Oy
o
al
[|<1
10
|‘O

FEA|ORAS]

7t qrEAole] AEPES BA0 HuE ¥ 4 ds
FEH 2294 FE| doto] 254 nmo| EEa U
500 nm ~ 535 nm7}A] o] AL tjato 2 ZF 5 nmi
= HPLC peakd] =& HESHYTE 1 23 HPLC =2
2ohEaAe] HIAE Aol7h glof BF fAR 4t
S U AeFig. 5), T A peak heightS ]

§t A7} 520 nm 2] o] D3G, C3G U P3G RF A A

Table 2. Comparison on the relative ratio of peak height for
D3G, C3G, and Pt3G with different detection wave-

length.
Relative ratio of peak height (%)
Wavelength

D3G C3G P3G
254 nm 41 33 34
500 nm 81 89 79
505 nm 74 86 80
510 nm 93 98 92
515 nm 82 92 90
520 nm 100 100 100
525 nm 85 89 95
530 nm 100 92 101
535 nm 81 77 92
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Fig. 5. HPLC chromatograms of anthocyanins in black soybean seed costs with different detection wavelength.
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Fig. 6. HPLC chromatogram of black soybean anthocyanin using Tosoh ODS 120T column (4.6%250 mm, 5 um).
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¢ HPLC E-A]of ARgulE7} 8] %2 C18 4 C8 7
do] 4y 125 AR AT T¢ 359 ¢rEAJod

=
FARAL 913 ALE HA o] F4 S H) 24 A
$5492 o), 2 AE 24 parameter L £ TRE A

stttk 1 A3}t 1239 A = Hamilton PRP-1 9 Zorbax
Eclipse XDB C8 AL 39| otEA|old = C3G¢} P3G
9] peak”} base line/base line H2|7} E|A] &= FARS: L
EFj 1o, E35F Lichrospher RP-18¢ & Waters Nova pak
CISS TPt Wl Ay A% oh=Alobd peakol A tailing
Aol Uit Ao A ALH(Fig. 7).

Hamilton PRP-1

T T T T
25 ;0 35 an mi

Lichrospher RP-18e

5 10 15 20

25 30 25 an mi

Fig. 7. HPLC chromatogram of black soybean anthocyanin using Hamilton PRP-1 (4.1x150 mm, 5 um) and Lichrospher RP-18e

column (4.6x125 mm, 5 wm).



EBT Ua AUEAOILY XX HPLC B4 =& 365

gt 12F9] ™S ol&ste] HAT T dEAlOld Bl E AAF T dEAlOR] B4 7 4% &
24 Al BAol23 #AH parameterE H|w g A3} QFE Lo el Aoz 2AEQIthFig. 8).
Alohd peak® o] ZTH(No. of theoretical plate), &3t 3

-

I (symmetry) % %ﬂ%(resolutlon)oﬂ% Mz og #olE HIEE 2R AEAOI] SARME I8t 2K HPLC 24
e ¢lal(Table 3 X 4), 53] 2] A& I3 vA= 9| sy AY H A HESH 2

Q0158 AgHu HAESYS w YMC-pak ODS-AM 303 Ao BHeage YWY YMC-pak ODS-AM 303
A9 (4.6x250 mm, 5 um)o] Z=uFEIYPAFO] Fe| FA, AdZ o] &3t HPLC &4 7oA 5Y A&E 108 4
23] parameter?] o]2%] H|w, C3G L P3G 9] resolution 4 dlEsle] BA519S uf, HPLC B4 Q9lo] i3t z|&d

Table 3. Comparison on separation efficiency with different HPLC columns based on D3G.

Column Length (mm) Rt. (min) N HEPT As Dii()l:uté(;%
Lichrospher RP-18e 125 4.83 4,091 0.0306 0.872 8
Nova pak CI18 150 4.65 6,345 0.0236 0.887 8
Eclipse XDB C8 150 3.69 11,099 0.0135 0.933 8
Hamilton PRP-1 150 4.36 6,916 0.0217 0.811 8
Shiseido Capcell pak C18 150 5.44 10,230 0.0147 0.881 10
Tosoh ODS-120T 150 7.72 8,785 0.0171 1.298 9
Eclipse XDB C18 150 4.36 12,715 0.0118 0.863 11
Shiseido Capcell pak C18 250 8.83 16,970 0.0147 0.940 12
Tosoh ODS-120T 250 9.34 5,059 0.0494 0.872 14
YMC ODS AM 303 250 12.01 54,631 0.0046 0.968 13
Nova pak C18 300 8.29 13,749 0.0218 0.769 11
u-Bondapak C18 300 10.08 9,707 0.0309 0.876 6

Rt.: Retention time, N: No. of theoretical plate, HEPT: Height equivalent to a theoretical plate, As: Peak asymmetric

Table 4. Comparison on separation efficiency with different HPLC columns based on Pt3G.

Column Length (mm) Rt. (min) N HEPT As Cfgzso:lult)ig’a
Lichrospher RP-18e 125 8.96 11,981 0.0104 1.130 5
Nova pak C18 150 8.52 11,355 0.0132 1.107 6
Eclipse XDB C8 150 591 7,376 0.0203 1.144 4
Hamilton PRP-1 150 7.34 6,707 0.0224 1.001 3
Shiseido Capcell pak C18 150 9.31 20,263 0.0074 1.097 7
Tosoh ODS-120T 150 11.84 30,267 0.0050 1.370 5
Eclipse XDB Cl18 150 7.84 13,973 0.0107 1.157 7
Shiseido Capcell pak C18 250 12.96 76,804 0.0038 1.038 8
Tosoh ODS-120T 250 13.69 81,696 0.0031 0.991 7
YMC ODS AM 303 250 15.57 145,952 0.0017 0.967 8
Nova pak C18 300 12.54 45,050 0.0067 0.922 7
u-Bondapak C18 300 13.83 27,781 0.0108 0.924 5

Rt.: Retention time, N: No. of theoretical plate, HEPT: Height equivalent to a theoretical plate, As: Peak asymmetric
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Fig. 8. HPLC chromatogram of black soybean anthocyanin using YMC-pak ODS-AM 303 column (4.6x250 mm, 5 um).
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Table 5. Reproduction test of retention time, peak height, and peak area at optimum HPLC condition (n = 10).

No. Rt. (min) Peak height Peak area
D3G C3G P3G D3G C3G P3G D3G C3G P3G
1 9.754 12.866 14.134 90.90 279.00 25.60 29.934 64.012 6.054
2 9.847 12.986 14.251 89.30 282.40 26.00 30.022 63.924 6.054
3 9.979 13.055 14.368 91.20 287.40 26.30 30.076 63.881 6.042
4 9.830 12.852 14.083 93.30 288.30 26.20 29.972 63.999 6.029
5 9.889 12.985 14.091 91.40 296.00 26.70 30.109 63.828 6.063
6 9.843 12.854 14.078 93.40 288.30 26.40 30.005 63.97 6.026
7 9.966 13.002 14.338 90.80 285.40 26.50 30.061 63.884 6.055
8 10.069 13.216 14.485 93.80 286.70 27.60 30.068 63.873 6.058
9 10.034 13.159 14.392 89.30 292.60 26.20 30.035 63.929 6.037
10 9.722 12.673 14.108 90.70 298.30 26.80 30.029 63.916 6.054
Min. 9.72 12.67 14.08 89.30 279.00 25.60 29.93 63.83 6.03
Max. 10.07 13.22 14.49 93.80 298.30 27.60 30.11 64.01 6.06
Mean 9.89 12.96 14.23 91.41 288.44 26.43 30.03 63.92 6.05
SD 0.12 0.16 0.15 1.61 5.88 0.54 0.05 0.06 0.01

Ccv 1.17 1.24 1.07 1.76 2.04 2.03 0.17 0.09 0.21
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Fig. 9. Comparison on HPLC chromatograms for reproduction test (n = 10).
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