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Abstract: [Objective] To promote the high-value utilization of coconut pulp (CP) ultrafine powder in the food industry. [ Methods] Using CP
as the raw material, the effects of vibrating ultrafine grinding on its nutritional components, active ingredients, and physicochemical and
structural properties were systematically analyzed. [Results] After ultrafine grinding treatment, the content of crude protein, fat, ash,
polyphenols, flavonoids, and other components in CP did not change significantly. However, the content of soluble protein, soluble dietary fiber,
and soluble polysaccharides increased by 60.08%, 125.83%, and 33.99%, respectively. After 50 min of ultrafine grinding treatment, the particle
size of CP powder decreased from 324.25 ym to 14.78 pum, and the specific surface area increased by about 34 times. However, the fluidity
became poorer. The color of CP became whiter, and its water solubility significantly increased, from 4.95% to 12.04%. However, its water-
holding capacity and oil-holding capacity decreased from 6.89 g/g and 1.84 g/g to 3.35 g/g and 1.36 g/g, respectively. The surface of CP powder
became rougher, the crystal structure of dietary fiber was damaged, the relative crystallinity decreased, and thermal stability was reduced.
[ Conclusion] The ultrafine grinding treatment can significantly improve the nutritional characteristics and functional value of CP powder.
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Table 1 Determination results of nutrients of CP at different grinding times g/100 g
B Koy MR HLIG D7 K53 AR TDF IDF SDF
CK 8.484+0.27° 13.85+0.64 338+0.16 2.414+0.07 10.2740.22¢  71.06+4.24° 68.05+4.23 3.0240.02¢
SG-5 8.8840.07" 13.79+0.12 3.3940.17 2.4340.07 13.03+0.66° 13.030.66" 69.68+1.82 3.2240.22¢
SG-10 8.50-£0.12° 13.53+0.54 3.2940.16 2.4740.04 14.53+£0.46° 70.37+1.56° 66.99+1.71 3.38+0.15¢
SG-20 8.57-0.06° 13.44+0.25 3.4340.12 2.5340.04 16.31+0.23"  71.354+0.31° 67.30+0.14 4.05+0.17°
SG-30 8.5040.18° 13.51+0.32 3.384+0.19 2.3940.04 15.62+0.25*  72.9040.52% 67.50+0.36 5.4040.16°
SG-40 8.70-£0.15° 13.28+0.41 3.314+0.10 2.4440.01 15.02£0.16°  73.60+0.99° 67.75+0.82 5.85+0.17°
SG-50 9.3540.12° 13.50+0.12 3.384+0.03 2.4740.01 16.44+0.62"  73.68+0.22° 66.86+0.13 6.8240.10"
T /NG R [ R B ] 2 5 135 (P<<0.05)
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Figure 1 Effect of ultrafine grinding on the content of
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Table 2 Determination results of grain size of CP at different ultrafine grinding times

FE D,,/ym Dsy/pm Dyy/pm Dy yy/pm Dy 5)/pm e R mi A/ (m* kg ')
CK 104.354+0.94"  324.254+2.10° 635.80+5.83" 352.66+2.20" 196.26+1.89* 30.5740.29¢
SG-5 70.7341.02°  244.7540.81° 499.1548.34 269.934+3.01° 145.434+1.19° 41.2640.33"
SG-10 44.65+0.27° 151.02420.97¢ 311.0420.66° 167.864-0.58° 96.2340.52° 62.3540.33°
SG-20 18.314+0.01¢ 57.38+0.09¢ 137.06+0.99¢ 69.18+0.26" 39.4540.02¢ 152.10+0.10¢
SG-30 11.8140.06° 31.7940.23° 73.6240.84° 38.1740.37° 22.8440.16° 262.6341.80°
SG-40 7.3340.08" 19.6540.16" 43.2840.80" 23.1240.341 14.3640.13" 417.8743.63°
SG-50 4.57+0.01¢ 14.780.12¢ 31.944-0.72¢ 16.93+0.32¢ 5.590.04% 1072.334-8.50°

T Dy RANB R T-IRIAL Do T Dog 73 5 3278 B AR R AT 5045 10% 1 90% I JI7 Xk 137 () i 4%, D5 o 1 Dy 520 BIACEAE i 1)
FMBOF A FRBUE 3442 5 R 51 /NG TR AR 35 B bR 22 53 235 (P<<0.05)
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Figure 2 Characteristic curves of particle size distribution

of CP at different ultrafine grinding times
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Table 3 Pink color index of CP at different ultrafine

grinding times

FE L'fH a'fif b AE
CK 96.8240.12"  2.8540.03"  5.8840.05"
SG-5 97.1240.13"  2.40+0.01° 4.36+0.05"° 1.61
SG-10 97.154+0.12"  2.2340.03° 3.7440.10° 2.25
$G-20 97.3240.03*  2.1840.02° 2.8340.03° 3.16
SG-30 97.3540.07°  2.1440.05° 1.7940.03° 4.18
SG-40 96.93+0.19"  1.8740.13* 1.154+0.02"  4.83
SG-50 96.68+0.22°  1.69420.07° 0.4540.03%  5.55
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Figure 3 SEM diagram of the morphological structure of CP at different ultrafine grinding times
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Table 4 Determination of hydration characteristics of CP

at different ultrafine grinding times

R %HK'VK %ﬂ(fﬂz/ %“‘?Hﬁf’l{/

(mL-g™") (ggh) (grg ")
CK 49540337 9194025 6.89+0.11" 1.84-0.03"
SG-5 6.15+0.10° 11.4040.24" 6.8540.14" 1.71+0.04"
SG-10  6.95+0.27" 12.94+0.09" 6.18+0.07° 1.73+0.03
SG-20  8.2040.14° 7.3240.14° 4.7240.10° 1.58+0.01°
SG-30  9.41+0.09" 7.27+0.18" 3.88+0.08" 1.57+0.02°
SG-40  9.2540.47° 6.46+0.26° 3.46+-0.02° 1.57+0.01°
SG-50 12.044-0.18* 6.4640.20° 3.35-0.04° 1.36+0.01°

T ESING SR A [ R R i) 22 S 3 (P<<0.05) o

A (A TR, (8] (1 482 07 W S 1K i s i W 8 22 0 &
TSR DRI Sy W 5 oy B P ) 28 1, B AR A L A2 A BB Dl /s R
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Table 5 Liquidity indicators of CP at different ultrafine grinding times

FE b He B E/(gemL ") PR E/(gemL ") JE4 B 1% NITVE! W)
CK 0.343 3+0.002 1° 0.491 4-£0.003 8¢ 30.13+0.12° 50.77-0.87¢ 44.40+0.85°
SG-5 0.320 740.003 5° 0.496 940.002 1° 35.47+0.45¢ 52.1740.76" 46.8740.81°
SG-10 0.315 02£0.004 0° 0.516 540.005 4° 39.00+1.32¢ 56.23+0.75¢ 49.17+0.29¢
SG-20 0.270 3+0.004 2¢ 0.521 940.007 4° 48.2040.10° 57.60+0.79" 53.73+0.25°
SG-30 0.265 0+0.004 4 0.540 1-£0.001 2° 50.93+0.75° 58.00-£0.50 55.23+0.25¢
SG-40 0.256 3-£0.004 2¢ 0.540 8+0.002 2° 52.60+0.69* 59.2340.25% 58.974-0.40°
SG-50 0.255 7-£0.002 9¢ 0.541 3-+0.003 7° 52.77+0.25° 61.10+0.66" 61.50+0.87°
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Figure 4 DSC curves of CP at different ultrafine grinding

times
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grinding times
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Figure 6 FT-IR diagram of CP at different ultrafine

grinding times
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