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Abstract: The red pine seed coat contains bioactive ¢

processing the pine seed will affect the bioactive content;
pine seed were roasted at 130 ‘C for 10, 20, 30, and 4

antioxidant activity of the seed coat.were determined

onents such as polyphenols and flavonoids, and the roasting procedure for
idant activity in pine nut seed coat. In this study, both shelled and in-shell
efore the total phenolic content, total flavonoid content, colour change, and

result showed that the contents of total polyphenols and total flavonoids after

roasting were both lowered. The antioxidant ability of the coat of the shelled seeds was higher than that for the in-shell ones. The DPPH

scavenging capacity of the shelled seed coat reached the highest after 20-min roasting, with an ICs, of 0.16 mg/mL (which was lower than that

for the unroasted ones, 0.17 m

min, with an ICsy of 0.10 mg/

decreased with the roasting time.
capacity an
seed coat extrac

seed coat.

. The hydroxyl free radical scavenging capacity of the shelled roasted seed coat reached the highest after 20
ich was lower than that for the non-roasted ones, 0.14 mg/mL). The L* value, a value and b value all
olyphenol content and total flavonoid content were positively correlated with the DPPH scavenging
dr‘l radical scavenging capacity, with the correlation coefficients as 0.799 and 0.648, respectively. The peak absorption for the

curred between:274 and 279 nm. Thus, roasting influences the bioactive contents, antioxidant activity and color of the pine
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mg/mL, Vi DPPH-J&FRAE T T AR i
DPPH & B ZAESE R E N 0.05~0.80 mg/mL
0 Bl P BB B R R T v, L IR — VR AN TR B 1]
(R BORIE R 2 2 (p<0.05). S3RBURIK I
# 0.80 mg/mL I}, DPPH-/&ERER A ik 89.39% (A
HrrelbRs 20 min) A190.71% (AN FetRs 40 min).
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Table 1 DPPH radical scavenging rates of different concentration extracts of shell-baked seed coats

AT ) RIS (mg/mL)
) ICs¢/(mg/mL)
/min 0.05 0.10 0.20 0.40 0.60 0.80
0 12.46+2.41°  35.05+1.21° 55.43+0.63*  82.47+1.92° 85.2120.62° 87.25+0.63" 0.17
10 13.00£0.73° 30.16+1.00° 48.65+1.61¢ 72.57+0.42° 75.42+1.22¢ 78.010.81° 0.22
20 17.39+1.20° 26.68+0.41¢ 50.20+0.60° 78.41+0.84° 84.05+0.91° 86.89+1.81° 0.18
30 13.02+1.02° 27.43+0.44° 47.65+0.61¢ 70.2242.83¢ 72.01£1.51¢ 74.94+1.91¢ 0.24
40 10.35+1.10°  27.03+1.67° 46.42+0.6° 68.31£1.0° 72.06£0.10¢°  74.77+1.11¢ 0.25
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Table 2 DPPH radical scavenging rates of different concentration extracts of seed coats without shell baking

e A) RIR K (mg/mL)
ICs¢/(mg/mL)

/min 0.05 0.10 0.20 0.40 0.60 0.80

0 1246£2.41°  35.05£121° 55434063  82.47+1.92° 85.21:0.62° 87.25+0.63° 0.17

10 12.3340.16°  31.45+0.22°  53.47+2.52° 78.83+0.61° 84.29+0.51° 86.03+1.61¢ 0.18

20 2046:2.61°  3043+0.81°  53.47+2.18"  85.72+1.51° 87.57+1.11° 89.39+0.84° 0.16

30 9.63£0.30°  20.25+2.81°  55.871.10°  75.81+0.22¢ 76.44+0.40° 78.47+0.80° 0.22

40 12.8442.1°  24.00£1.91°  4575+£1.82°  72.85+2.81° 84.26+1.61° 90.7143.06* 0.20

232 AEHHFREEAAR BRAE ST AU AR AR AS - SH A FE RS IR R

AR TS A TR PR A TGO Fo Fadk B AR IR RRAE ﬁ%ﬁkﬁiﬁ%ﬁ*ﬁ%ﬁo Hr
B HEEERAE /IR A R M AR 3 TR 4. ekt AN 20 mindg

E EH L3R (ICsy) A%, MERE S IR B H I BRE W N 0.10~2.00
B@%%Wﬁxﬁxﬁﬁ FSEAIERRRE JJ7E 20 min B 231 mg/mL ?@W%Wi" o PR B

KB BT, TR ICso MM 0.19 mg/mL BRI B AR, /U] PR PR [ M oeF 1] e S S e
% 0.11 mg/mL, Kﬂmk\i% ICso fE A 0.14 mg/mL [ #;‘%‘HBE& (p<0.05). MFEHHIRFEILS] 2.00 mg/mL
K% 0.10 mg/mL, #BECARACEEMAFA 1Cs fH (0.14 s Fedk H HIEFIRE A EIL 91.03% (AT Fektks
mg/mL) i, FIFEEHLHILAE 40 min B HIE, (H3E Omm)

& 3 HENEM TR A RIRE IR BRI R S .s.ri%z

Table 3 Hydroxyl radical scavenging rates of different concentration ext ts of shell-baked seed coats

. N RICRIRE /(mg/mL)
FEBERT 18] /min ICso/(mg/mL)
0.10 0.20 0:40 1.00 1.50 2.00
0 40.31+2.31° 60.8820.49" 83.02£1.10°  86.5120.32*  88.00+0.90 0.14
10 39.09+0.61° 54.55+0.07° 74.824047°  82.43+137°  87.41+0.45° 0.19
20 48.25+0.66 59.20+1.16° 82.73£1.05*  8527+021*°  87.87+0.44" 0.11
30 29.93+3.03¢ 51.27+3.54° 56.54+1.24¢ 68.28£0.20°  74.1020.64%  77.94+0.65° 0.28
40 352542550 52.17+3.02% 61.4241.09 74.68£120°  80.01£1.91°  85.15+0.63° 021

BedAE 0.05 Rk LA R 12 7.
® 4 PHETHUSMITFR A EIREIRBURRE B REERE

iE: Fl—F| RRFEA

le 4 Hydroxyl venging rates of different concentration extracts of seed coats without shell baking
\ RICHRRE/(mg/mL)
e H{ ‘mi ICs¢/(mg/mL)
0.10 0.20 0.40 1.00 1.50 2.00

40314231 60.88+0.49° 70.86+0.20° 83.02+1.10°  86.51+0.32°  88.00+0.90° 0.14
10 39.56+1.71° 61.14+2.93° 71.28+3.37° 82.80+£0.38"  87.03+0.15°  89.20+2.28" 0.14
20 49.55+1.21° 61.82+2.41° 73.11£2.43° 84.66+0.82°  89.57+0.01*  91.03+0.31° 0.10
30 35.65+0.31¢ 55.61+0.61° 60.56+0.42° 75.83+0.64°  81.03+1.81°  83.61+0.49° 0.20
40 41.94+0.11° 57.35+0.75° 70.88+1.28° 83.21+1.17°  85.54+0.34°  87.78+0.91° 0.14

E: B2 AR F R THAEE 0.05 KF LA R HMHE R,
233 RBERANFHFR R JE BB RS, AR MO AR IR B Y 451

BURE FOR AR IBGRUS R SR DN s 45 R &l 3 Fir mmol/L (A FeSO, NXE, TR, H5ehth 40 min
o MRS SR RIRFACRIE B RE S AN AR iﬁﬁ'*ﬂ?, A 29 2.32 mmol/L; AN Fepthiid fE i sid I I 7E 20
[RI RS IR T 2 BN FIREBE AR BEAG (SN min A1 40 min FABMEEE R LT, HAr 20 min iy
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Fig.3 Relationship between total reducing power and baking ~ 15k
time of baked seed coat
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i) JeRER FE R A B EE I AR,

o2
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Fig.4 Relationship between a, b, L* values and baking time
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ITHEBARNR T TEMER, FEMEBKaRM T,
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W i 4k AL T R Rt 2t A 2 Ty 5 U
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a 30~

— RabrE
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Table 5 Correlation coefficient between active ingredients and

antioxidant properties

240 260 280 300 320 340
B /nm

ME DPPH- MG HAGHAFTREESH KERAD
B 58 0.799 0.635 0.585
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