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Purification and stability of sulforaphane from broccoli seeds
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ABSTRACT: Objective To purify the sulforaphane in broccoli seeds by macroporous adsorption resin and study
its stability under different conditions. Methods The adsorption and desorption properties of 5 kinds of
macroporous adsorbent resins (AB-8, XAD-2, DM301, HPD-300, HPD-700) on sulforaphane were studied, and the
effects of heating temperature, pH, light and storage temperature on the stability of sulforaphane were investigated.
Results XAD-2 resin had the best purification effect on sulforaphane. The static adsorption quantity of XAD-2
resin was 69.75 mg/g, and the elution rate was 98.07%. The optimal purification conditions were as follows: the
volume of sulforaphane extract was 140 mL, the flow rate of sample was 25 BV/h, elution volume 16 BV with 60%
ethanol and the flow rate was 32 BV/h. After purification by macroporous resin, the purity of sulforaphane increased
from 39.67% to 85.66%. When sulforaphane was heated at 20°C to 80°C for 24 h, the retention rate decreased from
99.61% to 47.84%. After 24 h storage at pH 8, the retention rate of sulforaphane decreased to 90.60%, so it was stored in a
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neutral acidic condition. The light condition had little influence on its stability, and it has photostability. The retention rate of

sulforaphane was 89.69% when the long-term storage temperature was 20°C. The retention rate was 96.81% at 4°C.

Therefore, refrigerated or frozen environments were suitable for long-term storage. Conclusion Sulforaphane from

broccoli seeds can be purified by XAD-2 macroporous resin with good stability.
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Table 1 Static adsorption elution results of 5 kinds of resins

W -5 e Lt 1R /(m*/g) SRR FIKE Y% % Bt /(mg/g) B /% VR /%
AB-8 S 480~520 13~14 66.31 51.70+1.80¢ 93.62+1.59* 56.23+1.04¢
DM301 AR 330~380 13~17 74.11 65.69+1.02° 91.71+1.60% 93.25+0.85°
XAD-2 B[22 =430 9 74.85 69.75+2.15% 94.26x2.17° 98.07+0.98*
HPD-300 E| 53¢ 800~870 5~5.5 69.73 47.18+1.61° 76.73+0.83° 85.11+1.09°
HPD-700 JEA 650~700 8.5~9 70.97 57.32+1.38° 89.40+1.30° 83.13+1.52°
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Fig.1 Dynamic adsorption curve of sulforaphane adsorbed by

XAD-2 resin at different flow velocity

23 ZEEREXNE MRRARIRAE
ST NIEW Ay B 1, RARIR, PRE S G,
JE RFLA i 5 e g ), L e R i LA LR AR A 114
Sy FIRE T SR AR e N 2 aTRLE H,
W OB RO BE RN, & N R TR R IS, 2B
WA EAE 60%~100%, 3 MR RETEIRE . (Hid &1 EE
WS REE 2L VEN, Ve EEN, REE MR
AR, DI T 60% B s SR = PR

24 GERRIEXME MREREBRSRAS

M 3 A%, MR T 32 BV/h I, Bl BRI i
Ry N ) B O T R Y R U N R A
5% MRS R, ATy, Wit/ F 32 BV
IHARAT R AR A B2, B SRRl 32 BV/h,

80.00

ab a
70.00 | b
60.00 - ¢
50.00 b d
40.00 |
= 30,00 -
% o
E 20.00 |
~10.00 |

T €
0
7k 20 40 60 80 100

LRI Y%

T ARVNGFREFORTE 0.05 7KV FAFAE .2 2 5(P<0.05), R,
P2 ZEEMRBENTEE D B2 PR 15 R
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Fig.4 Elution curve of sulforaphane with 60% ethanol
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Fig.5 Effects of heating temperature on retention rate of crude
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