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Abstract: In this paper, the macroscopic structure, particle size distribution, chemical composition, microstructure, and source of coconut
juice precipitation were analyzed by microscopy, particle size measurement, inductively coupled plasma mass spectrometry, and scanning
electron microscopy. Compared to the emulsion particles of coconut juice, the precipitate particles were dark in color, had relatively large sizes
with irregular shape, and tended to aggregate. Moreover, 90%, 50%, and 10% of the precipitates sized below 184.00 um, 41.90 pm and 3.86 pm,
respectively. The precipitates in coconut juice were mainly composed of mineral salt (38.53%), crude fiber (29.73%), and hydrolyzable sugars
(total content: 26.32%). The precipitates contained high contents of easily precipitated mineral elements such as Mg (1.64%), Fe (0.21%), P
(5.10%), and Ca (6.75%). Scanning electron microscopy showed that most of the large precipitate particles (> 50 um) were irregularly shaped
and had rough surfaces along with a small number of flaky particles, whilst the small spherical particles (< 10 pm) with different sizes were
spherical in size and smooth in appearance. It seemed that different causes led to the generation of precipitates with different compositions.
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Table 1 Protein, total soluble sugar and polyphenol content of supernatants from precipitation of coconut juice after repeated washing

iR V& F—K b/ g AN 20D % AR
8- 3Kk (ug/mL) 45.1343.64% 9.29+2.544° 4.29+1.23% -
8- R48K %/ (ug/mL) 46.21+4.014 10.23+2.324° 3.52+1.56"¢ -
BAE- 2 K/ (pg/mL) 204.55+10.23%° 55.50:£5.76%° 31.06+1.894° 2.38+1.23A¢
BAE- AR/ (ug/mL) 221.23+8.28% 57.45+6.214° 29.69+2.214° 2.12+0.654¢
BBy K/ (ug/mL) 6.32+0.87" - -
BB 25 K/ (ug/mL) 7.25+1.02* - - L
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Fig.1 Appearance of the precipitation and emulsion particles of

coconut juice
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Table 2 Particle size distribution of emulsion particles and

precipitation particles of coconut juice
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Table 3 Chemical composition analysis of precipitation of coconut juice

YR 145 K% EE/% R& 1% B 1% HLLF 4 /% TR EHE Yo
AT 2.30+0.35 0.18+0.06> 0.23+0.082 38.53+2.344 29.73+2.514 26.32+3.244
ATt 0.56+0.06" 2.83+0.23" 1.23+0.26° 0.65+0.078" 8.24+0.785
E: FRKRBFERTHEANLEZF (p<0.05).
R4 MAURUEREEN YIRS
Table 4 Normal minerals analysis of precipitation of coconut juice
YRI5 Na/(mg/kg) Mg/(mg/kg) Fe/(mg/kg) P/(mg/kg) K/(mg/kg) Ca/(mg/kg)
TR 43899412528  16449.63+211.124  2057.89+31.12%  51050.16+65.52% 1735.66£2.56"  67577.46£96.32*
AF 126.73+1.598 28.86+0.86° 10.77+0.66° 76.92+3.268 269.91+9.43% 49.14+2.65°
E: TRKRBFERTHEANLEZF (p<0.05).
=5 WA TREPRENITESN
Table 5 Trace minerals analysis of precipitation of coconut juice
W15 Cr/(ng/g) Mn/(ng/g) All(ng/g) Ni/(ug/g) Cu/(ng/g)
T g 8.56+1.02* 846.47+56.69" 684.41+21.10* 3.8620.64" 29.50+2.344
MF 0.008+0.00° 0.23+0.060° 423+1.798 0.00° 0.23+£0.029°
YR/ Zn/(ng/g) Rb/(ug/g) Sr/(ug/g) Ba/(ng/g)
BT 803.51+42.36* 3.93+0.62* 87.84+10.26* 32.1543.25%
BTt 0.42+0.051° 0.42+0.0113 0.071+0.008" 0.039+0.003"

E: ARKRBFEEATUEARFEZF (p<0.05).
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Fig.2 Scanning electron microscope pictures of precipitation
particles of coconut juice

Kl 2a. by ¢ Al d 2B UTiE RS B4
HF i . P 2a b BTAN, YTiE RG> 2
ARMPOIRE ), e DE o BR, RIEHRE, H0kL
BOK (50 pm PAED, Fpl AT RE T VI ER AR 2T 4
BEAh, EFEREE V2 AN, PO SR I
(I8 2¢ A1 dD, IXLEGH/ NI R A S Bk, &1
BRI, KAA— (10 um LLR), AL B
UOE b, FLior AT Re st B A AIRIDT R SLAGARITRL,  HE
IR IEH FdE— 2Pt . DU BRI R N A s
55 R TPRLEE 0BT OS5 SR AH — 3L
3 e
3.1 BRFUOE EER R U A R e,
BEMET . ARHRRE. ST, BERE. SREAFI RS
B ) TR EA KRR AR R
WRF LA I A (R S AN, AnFEHRRFAIRERE,
WA REREARITIRIE . S H AR MeITRRANANAS E 7R Y
FEAYERIN. AT 4R RS RN &H —E
MRS IR BT BRIV B RRIFEC N %, B
5K BRI I T RGO )
AP AE P EORN GORIBUS S T 3 & (A

5338, Eakiks, PR IEM AL ETB
BB RE MR GE I kA I i
IIRTEE SR, SR KA YERIT KR S HER R T U
(M E RSy, FHot 38.53% 20 M)EhRUTE, HATIZ
Mg. Fe. P Hll Ca 55 5 W BUTE M IG5 & &
=, Bl PRI Ca iR, SRS R 5.10%F
6.75%. Zxe BRI HT, HEMBE-F1 rh i 3R K
DUEIR T REFZEh S W oC MBI M EhRDTE,
HTRER E A ERHR & Ja T R R B e i SR 4R
PR HAHAT YRRy, TRE R AR e R i R
e AR, IR A s . 2
TRETERRE, PTRER IR Z .

3.2 S X WU RLEE A AT R B, PliE
90%, S0%H1 10% HIVTHE ML 73 HI7E 184.00 pm, 41.90
pm H13.86 um Lo BT, M- B i i/
JERIFLARAET 120 H, B 124 pm A£4, FokMHIE
btz S/ pTSE RO (i 2.2 e S R ), 4kek
PANIE I FLAT ERORA T BE R o TvE ks, (H2
BEEUE LRI, R R I R R R 2
s, IR R PR, BRI AR
R, TESCBRAF= L fEd, JE i N e LA SR
BT P A TR R AN IR . T IE A i R 02 A2
AR LR E AT R R, X
BRI T YO 0, E AT R AV 1 1A
PRI B8 (AR o

4 #Ep

WIEL . FHETAERAT K RSB B T e i 2 22
J%5y, UUETEH KE Mg, Fe. Pl Ca S84 5 T
VORI ocE . SEMIR 7 P Eh2R I TE Rl g
TE RS TR YIEIRIE, AR
VU] R MR I g R b oR T 4t PR AR P 2
BE, TIIATEENETRE R RIRI 2 HEYI . AR
BT UCE R, MR DT AL S R AR
PR TAE, BRI R R AT A ZE AL
SEEE N N7 oMK (S

A AR

(1] FRANAR 5K = B KK, S AN R 57 SR T 7E 1],
PR 4,2017,38(8):1549-1552
CHEN Pu-sen, ZHANG Chen-yu, ZHANG Guan-fei, et al.
The quality difference of coconut milk in the market [J].
Chinese Journal of Tropical Crops, 2017, 38(8): 1549-1552
(2] FKHE,HE G, 2% 0, S B AR A Y A AR I 7T
SEMALT] B i AE,1996,17(2):54-57

73



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.8

74

ZHANG Zhao, CUI Gang, LI Fu-ru, et al. Effects of coconut
juice and coconut apricot juice on plasma lipid levels to
Human [J]. Food Science, 1996, 17(2): 54-57

G T R IRBI A2 7 o 10 i e AT AR R I 0] 3 P
HAM,1994,11:21-22

DU Zhong-zhen. Quality problem and solution of coconut
juice during production [J]. Applicable Technology Market,
1994, 11: 21-22

K H A R IRB 1V AR T 73t B TR [T 3R ORI
Wl,1995,1:34-35

ZHANG Ri-sheng. Analysis on deterioration of coconut juice
and its solution [J]. Soft Drink Industry, 1995, 1: 34-35

SR BT ARUE YRR T S 2 BT[] 77 KR, 2006,9
(12):39-40

ZHANG Qing. Study on and analysis of stability of coconut
juice [J]. Processing Practice, 2006, 9(12): 39-40
RSB A FLIRE AT RSB AR DRI [0]. ORI
Wr,2003,3(3):9-13

WU Shao-wen. Formation and solution of tea cheese in tea
beverage production [J]. Beverage Industry, 2003, 3(3): 9-13
Alothman M, Bhat R, Karim A A. Antioxidant capacity and
phenolic content of selected tropical fruits from malaysia,
extracted with different solvents [J]. Food Chemistry, 2009,
115(3): 785-788

FANG Z, ZHANG M, TAO G et al. Chemical composition
of clarified bayberry (Myrica rubra sieb. et zucc.) juice
sediment [J]. J. Agric. Food Chem., 2006, 54(20): 7710-7716.
http://dx.doi.org/10.1021/jf0618980

Prakash S, Itturmendi N, Grelard A, et al. Quantitative
analysis of bordeaux red wine precipitates by solid state

NMR: role of tartrates and polyphenols [J]. Food Chem.,

[10]

[11]

[15]

2016, 199: 229-237

BAO T, XU Y, GOWD V, et al. Systematic study on
phytochemicals and antioxidant activity of some new and
common mulberry cultivars in China [J]. J. Funct. Foods,
2016, 25: 537-547

Deng F M, Mu T H, Zhang M, et al. Composition, structure
and physicochemical properties of sweet potato starches
isolated by sour liquid processing and centrifugation [J].
Starch, 2013, 65(12): 162-171

LIU W J, SHEN Q. Structure analysis of mung bean starch
from sour liquid processing and centrifugation [J]. Journal of
Food Engineering, 2007, 79(4): 1310-1314

Han Z, Zeng X N, Yu S J, et al. Effects of pulsed electric
fields (PEF) treatment on physico-chemical properties of
potato starch [J]. Innovative Food Science and Emerging
Technologies, 2009, 10(4): 481-485

BRI, RS EE2E HACCP 1R RAEMSF ok L
HIRFT]. & it A5 %,2013,34(3):103-106

WEI Hua-giang, YU Chun-ru, DENG Gui-lan. Application of
HACKCP system to the processing of coconut milk beverage
[J]. Food Research and Development, 2013, 34(3): 103-106
W 2 IR BT AR E YRR TE[T]. B A TR,
2006,27(8):113-114

DAI Nan-yi, YAO Shuo-ying. Study on the stability of
coconut juice [J]. Food Science and Industry, 2006, 27(8):
113-114

< 55, 8 55, 2 S A ORHI AR E PR FE[0]. DOk}
Tlk,2004,7(2):18-22

BAO Jin-yong, WANG Zhi-yong, LI Yuan-zhi. Study on
stability of coconut milk drink [J]. Beverage Industry, 2004,
7(2): 18-22



