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Abstract: Coconut oil residue (COR) and coconut milk residue (CMR) are the two main by-products of coconut meat,
which are produced during the processing of coconut oil and coconut milk, respectively. In order to explore the proc-
essing suitability of the two by-products, the nutritional and physicochemical properties of the two by-products were
comprehensively analyzed. The results showed that the fat content of COR (19.37 g/100 g) was lower than that of CMR,
while the nutrients such as protein (11.32 g/100 g), total dietary fiber (63.92 g/100 g), soluble dietary fiber (4.42 g/
100 g), polysaccharides (25.67 mg/g), flavonoids (4.21 mg/g), total phenols (1.15 mg/g) and other active ingredients
were higher than those of CMR. The hydrolyzed amino acids of COR and CMR were similar, but the content was
significantly different, which was 94.955 mg/g and 56.975 mg/g, respectively. COR showed better hydration properties
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nificantly different, which was 94.955 mg/g and 56.975 mg/g, respectively. COR showed better hydration properties
than CMR at different temperatures, but the fluidity of both was poor. COR had relatively higher thermal stability, more
complete crystal structure and higher group activity than CMR. In conclusion, compared with CMR, COR has more
nutrients and active ingredients, hydration properties and fluidity, and has higher thermal stability and stable crystal
structure, which is an ideal raw material for low-fat, low-sugar and high-fiber food processing. The results of this study
could provide theoretical guidance for the high-value utilization of coconut meat processing by-products in the food
industry.
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SEASCIN 5 T 5 P B 247 48 (soluble dietary fiber,
SDF ). AL 4E (insoluble dietary fiber,
IDF ) LI N RREE£F4E ( total dietary diber, TDF )
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IEAT s
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() RS AEIE S, FRER 2.0 g B4, JITA 30 mL
FRIBK eI IR 3 AR T 8 oy BeF K, 4
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B% 15 min %35 1 K, 13 U85 1 B B e,
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ARFL (mL); M owRIEREER TR (g).
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2N 7 I REME B B, FREL 0.2 g REAHZY B
10 mL Z&1#/K (i) FeoMRA, BITE 40, 50,
60. 70. 80, 90 ‘C F{#¥F 40 min, &>, 5 LI
W, TESRRE S R R K AR M
%Mﬂ%mﬁﬁﬂiﬂ-
1
K, my WEESTIRE (g); my WEERIEILR
w (g)
1213 ZEES5E%HEMMNZ 5% ABDULLAH
SECPO ) RS N, R T 10 mL T
TR N, HTE 10 mL 2L, FRERES
I B, FRREREA R 0 B R A R 20 AR R
52300 WK, ERESAFIICARE, BREUEEE R Y
REL, BT R MR | PRI R R 46
(my —my)
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P

K, po WHEMHEREE (g/mL); my RFE S AN
HEATE (g); mo HERBE (g); p WHE
PRI (g/mL); my PRSI A A S 0T
i (g); Ve AFERIREE R (mL ),

1.2.14 1Rk fAFiE Aesml e SRAH BT-1000 #Y
W AR LR A R DA S 2 K Lk A7 R £ o

1.2.15 288454 (SEM) ¥ S H RG] 4
JEBEEMR L, WD RS, A s R
HRCHE [, MRS ARG R A RE o KAl A B 3k
FEN B T 5 TR GRER Y, W4, Bl 7E 50
fE5F1 600 5 T AT IEE .

1.2.16 #ABE M54 (DSC)  FRELS mg FES,
BEFRHRT, ERVUER, 5% AHHR—ik
FILARAE AL AT 4 72 A=Y 50 mL/min
RS, TE 40~250 CIAFEE N LL 10 °C/min 2) K
FHi

1.2.17 X-HE&ATH 2 (XRD)  EFE S
AR LR, EER N 30mA, HHEN 30KV,
AR Cu W& #4734, LA 10°/min Y44
HPEEALE 5=20 =90° Ry L FE N XL Mk T4, 2
£k 0.02°, FI ] Origin FXAFAE 5°=20=60°10{L
Rl P 43 1 X6k 245 & DXORILEATT S IX R AT ARGy, 45 B
DX AR BT S DX T AR A AR R AR S A X 245 &
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( relative crystallinity, RC ),
1.2.18 4§ Zwrirsh kg 54 (FT-IR)  FRHEL
2 mg FES SIRACEIFE 12 100 WL BIR A, WFEE
SR A, BT, EREMEL, 7 4000~
400 cm ' Z [AIAY WIS R 4 FT-IR S6i%,
RECN 32 0, PR 4em ',
1.3 HiELE

R ZE RN 2/ 3 R R 6 1) 4,
FR N PEAFREZE , R A Excel 2021 R {4iE 174K
PG4 , R Origin 2021 #: 4T 8 M4y
Bt X EE 21

2 HERE5RH
2.1 EFEEASH
2.1.1 FHhmRoL5ERRSSH  COR Al CMR
(8 R SIEHE I d5 SRk 1 R, &
o, GRS & 4F 42 —F 1 F 25, COR
PR & i 11.32 ¢/100 g, & CMR 1 1.92
0 AR S A Y, A 47.07.
48.75 mg/g, AE ML COR n[IEME A #3254
43, CMR WIAHSZ, B E A NG E A MERE
1, X5 RODSAMRAN %PV HF5y 45 B3¢,
COR 1 CMR ¥ B Limig, Hp CMR
HE W7 E5 ik 49.27 g/100g, $5UT 4k e —2, XL
AR T T B A IR, L BEAA —a
s BB E L L REFRE, E45 IDF
M1 SDF, IDF w] LAt B Wi hsh, hnthayis
i HiE, SDF Reff O MEms . s . b
PRI 2508 P 4 XU 22! COR Il CMR BB
4589 63.92 g/100g F1 38.33 g/100g, H:
t SDF 7350 4.42 g/100g F1 1.98 g/100g, 434
B 6.91%F1 5.17%, —3# SDF &HEIAE, 7
1 Tl AT A e e R R AL

FLH A TG e & 38, COR 2% . B
il 0 P & B T CMR, — 5 I, X Al S
i CMR & A 85 1 B 5 L S 6828 45 R s 1 i
A M B B B AR AR I UL Y A, A
SRR, SEGRBCREEE, H—Tr
T, 2 FPED PSRRI T T2 AR T ] A i
RS EN2ZES, BB KETE, f£—x
FREE BRI TG PERLS, BB HIE T 2 A dh 4
I T AT S, e BN T 7 rp S (AR A iy
IR Z W A, R Z A AL T I A
%3 B T RN 2 K

X1 CORFMCMREZRBASEERS LB

Tab. 1 COR and CMR nutritional content compared to
active ingredients
Eizgn HEHA B Ek
Index COR CMR
K43 /[g-(100g) '] 6.25+0.200*  5.51+0.130°

HIEH/[g(100g) '] 11.32+0.040°  5.89+0.046"

Rl UG WT/[g-(100g) '] 19.37+0.300" 49.27+0.460°
WY A /e (100g) ] 18.42+0.170° 12.76+0.036°
W4y /g-(100g) ] 1.82+0.130*  1.14+0.004°
A (mg-g ) 1.67£0.150°  2.71+0.230°
TDF 63.92+0.480° 38.33+0.230°
A 2T Y
H”g"t"% IDF 59.50+0.420° 36.35+0.220"
/[g-(100g) ] ,
SDF 4.4240.057*  1.98+0.001°
HEH 5.02+0.690° 18.94+0.770"
gER  REA 4.52+0.610° 21.47+2.410°
(mggh) AEH-1 9.25+0.250°  5.19+0.650"
A2 28.28+1.640°  3.15+0.350"
EZ i 25.67£0.270*  9.53+0.430°
Naoy >/
{Emj‘j’\ S BT 4.21£0.610°  2.62+0.180°
/(mg-g™)
psNiis 1.1540.064*  0.51+0.027°

TE: FATARING R38R JEURHE] 22 53 B (P<0.05),
Note: Different lowercase letters in the same row indicate sig-
nificant difference between raw materials (P<0.05).

2.1.2 KBRKABRHH  WFE 2 Fras, COR
CMR ¥ F 17 Mok &L, w8 fuma
KRN 9 FhARLTR IR . COR AYZIERR B>
94.955 mg/g, HHUAT AR 5 N 28.625 mg/g,
i EE 30.15%; CMR 2 &R B8 56.975 mg/g,
DR IER S E N 16495 mg/g, & A B
28.95% A% Z RS A RN T I 74 v A v
T EIER, AR . RNARME DR
AT L F AR . LS, COR fil CMR Hif
THRELRAR . NAR . HERS 5 Fh2i AR
FRPY ) 3o R R SR Y 53.39%F11 48.73%.
B RN TR =K i R S e R R,
A SRR, 72 M A2y A B A R4y
()T % I FHAME

22 BEHHFHED

221 Rtk mE L ATHEL, RS TR T
1, COR il CMR ¥ fif R 5 S B e 1 TH e R
R, MR RE] 70 CHE, HFMRIARIRK
{H o B FITUE S W RE S B B, i
45 SR AR T S e TR S 8 2R R R AR
Jeff e e M EAEWRE, & YT EE, 1]
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Tab. 2 Hydrolyzed amino acid composition KT E ), R IR 57K 4 TAH 5 AR
of COR and CMR mg/g o ) A ’
o o — WTTTBE BB 8 RO VAR 3 SR 63 51
Name COR CMR WA RGERE (70 CEL) B, #aEE
RAER" Asp 9.055+0.375 4.875£0.106 JR AR, F5r O AR B B B E R R,
SRR Thr 3.205+0.092 1.690+0.014 SR S IR R EERRARI, BeAh, FEMI R T,
R Ser 5.81520.205 2.990:0 COR MR IR A 258 F CMR, XA HEZ COR
HE MR Glu 21.735+0.700 11.195+1.322 TR, 28 . SDF &n iR aEs
&/ Pro 3.490+0.127 6.240+2.828 BT CMR, [EEFH T CMR R RIMEH FE, 5%
AR Gly 4.665£0.191 253020127 I A Tk s, ELAK A A 3 I T3
AR Ala 4.815+0.134 2.580+0.098 Hri g 2 LA SR AR IR B L R 22—
Bt Cys 1.515+0.176 0.905+0.077 222 wHEMLSA B2 NEIET COR il CMR
AR Val 430060014 2.695:0.558 9 24 b AR, BEZFI IO IE K, R O
BT MR * Met 1.685+0.106 0.665+0.657 PEEW FFE TR E , H COR VA KA
FSEEM e 2.685+0.021 1.800-0.480 F CMR., ¥ ME 3B e T H P %) SDF, BlkE S
SERMR* Leu 6.790+0.169 3.960+0.367 1K RIS A U ZE K, SDF A1y S5 /K P L o
A Tyr 18300.070 1.40320.077 Y th TR H K (5 7 A TR TR,
TN E R * Phe 4.325+0.134 2.385+0.148 P TRES I ICEERS . i COR (9 SDF & %t
2H 24 % * His 2.160+0.127 1.225+0.148 BEET CMR, A AEE COR 7 I PE AR X 45 25 1y
& FR* Lys 3.385+0.063 2.075+0.219 J2 85 B
A" Arg 13.410+0.311 7.760+0.268
VEEILR EAA 28.625 16.495 o1 e cor
JELTFEILRR NEAA  66.330 40.480 8 r -+ -CMR
2 PR B 50.695 27.765 fa Tr
IR R 94.955 56.975 g 6T
) _
T BRI, TR . £ ST § - --- - & - *
Note: * is essential amino acid, # is medicinal amino acid. ; 4 L ,
W ’
12 ¢ § 3r) ¢
« [JCorR o2,
S 10} 7 CMR )
E +
5 b be b be 0 1 Il Il Il J
£ sre 1 h e = 0 5 10 15 20 25
2 B3 1Al Time/h
v 6 |
5 ® ab a éa? B2 COR# CMR i 24 h BBz
; 4 7 ? % b . Fig. 2 24 h swelling curve of COR and CMR
1l C
£E
| 7 223 HARWELIFHmESH  HIE 3 FH, COR
% FCMR 457 P FHASF I e i UL 2 1 T v S B
o AL AL PO I SRR FLAIIREE R COR fYH5K Jg ks
YL Temperature/'C M AEETF CMR, 78 70 CHEE, COR MK

NS e A B S5 (Pe008) AR TES 514 9.92 /g F15.33 g/g, CMR HYEF

NEUNEER &N AN [F) i B 5 . o 5 ol > N

Different lowercase letters indicates significant difference among 7}(".% %ﬂj’%{ﬂﬂ‘l’iﬁﬂ”j‘] 8.43 g/g *ﬂ 4.73 g/g ’ ﬁjﬂjiu
- different temperature (P<0.05). FAAE . IR 70 IR . BB FEAHE RN
1 REX} COR #1 CMR KiBMHERI 20T PRI B a3, 5 T] B2 5 T S B kE P i 41

Fig. 1  Effect of temperature on water solubility

of COR and CMR o 3 L) H B0 1) 2L IR S A B B IR, (d A5
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LR R LY A BRI K A3 L i R 0
TR ST, AN, BRI AR T T
) & A SRR A, o T i YRR M RN vl vk
RRAR S,

224 AhERN CRH%BE . R4E . KILA
FNE 1 G FR AT DR L S e EA TP, 3R 3
[, COR WyMERHZ B | RLHWME R EZ ST
CMR, UiH] COR WyfLEBRR K, BARMFLERA
T T 55 7K 35 15 1 500 31 [ £ 8 o A 127, okl

12-A

a [ JCOR
10+ CMR

8- be
cd be b ¢

Rk
Water holding capacity/(g-g™)
(o)
o
o

0 J
40 50 60 70 80 90

15 & Temperature/'C

HOK AR T CMR B EZHNE, H COR Mk
S S HERE B LLAE T T 1, BRI
St CMR %; COR JE4 ¥ | R IE M FiE fa 1y
B AR T CMR, 60 COR Rl R4 TEK, R 1Ef
/N B AT, YRR IR A <40°RT, Ui
M sh Ptk RAF, & RIEABIRT 400, Ui
2 PRI St R R 32, {3 COR i
SHEZ T CMR, Al REZE CMR 85 & 25 =
S,

—~ [_JCOR
"o 7 CMR
& 6
~ a
2 a
H 8
=g 4
ﬁ:go $d ¢d
< 2
=
o)
0 ]
70 80 90
15 Temperature/'C

ISR RN 4 5 AR DR BE ] 92 53 53 ( P<0.05).
Different lowercase letters indicates significant difference among different temperature (P<0.05).
B3 REX CORF CMR kit (A) FFkilfE (B) BIRMM
Fig. 3 Effect of temperature on water (A) or oil (B) holding capacity of COR and CMR

%3 COR# CMR KRN EIEIRAE L R
Tab.3 Measurement results of mobility indicators of COR and CMR

FE & W PRI R A i) NIVt g
Sample Bulk density/(g-mL™") Tap density/(g-mL™) Compression/% Angle of rest/° Sliding corners/®
COR 0.32+0.0007* 0.53+0.0042° 39.72+0.35° 57.16+1.59° 53.40+0.53°
CMR 0.21+0.0045° 0.42+0.0028"° 50.34+0.76* 60.23+0.73" 64.93+0.51*

E: FSIAR/NG FRFRRZF B (P<0.05),

Note: Different lowercase letters in the same column indicates significant difference (P<0.05).

2.3 EMIRME

2.3.1 SEM RLE 2 P A0 T = 4 1 il R 2%
FhnlE 4 iz, COR Fl CMR SO ZEH 251,
BIEORFNPOIR, HR A, fA7fER 2R
MFELsH . £ 50 f5 F g &K B, COR ki H
SPAREIS], M CMR ORI K . A,
B Z B35, e — RIS . ik
KF| 600 f5MEL K I, COR YUk 45 4540 &b i 5
FRHFCATEMT, T CMR #5285 F4 A 1) 52 55 22 30 i
Ik, XATRER A CMR &R & & ir 2L,
T T AR S BUBURL 22 18] B AH ELAE FH 038, 6B
i, FE—EBE LR T 2.2.4 H CMR Jahtk
3 COR M4,

232 DSC ## COR Fll CMR fij DSC Hh£k L

Kl 5, 7 50~350 CHYFERIN, —#F ) DSC fhk
TR AR ], Y97E 80~120 °C B 30 1T B 4
I, EEE K78 & 51, CMR JK4378
KU RS A /T COR, #iH] CMR Hr 7K 43
W5 7R % 32 CMR K M3 COR H1%,
BIKSCREE 2 . 7E 300 °C R 30 B b

JE AR AR S R, 7EILIR VS FIN, COR Al
CMR FFIYAR TR | 27 4 R 25 o K A B AR 9T
H R COR FII CMR B £F 2 $A S 1 3L 2 31 Rl
TG 25 R, UARH — A 2T 4 1 R4 A
W, {H5 COR AL, CMR H 42T 4E A it ik
R/ FB] CMR P Y 2T 4E 0 i o B A1
WHEA i, X ATRESE CMR 3 BT Ag & i &
e, B iihE nl A AR AR B AR R . £ 4
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TCoRr(x50) “22

COR(*600)

B4 COR # CMR ML SEM
Fig. 4 Scanning electron microscopy of COR and CMR

04r  — B 30040 C. 97.22)/g
- - - ARk
02
& or
bl
B 02f - .-
3 e N
& 04 : S
E —06 . 300.99 C., 13.94J/g
e 124.16 'C. 44.37 J/g
= —0.8

&

_1.0 L

T122.09 °C. 2298 /g
_1.2 -
50 100 150 200 250 300 350
{5 ¥ Temperature/'C
5 COR #1 CMR Hj DSC &k
Fig. 5 DSC curve of COR and CMR
S NG

2.3.3 XRD %## COR Hl CMR fE 5=26=90°
(75 BBl P Y XRD EEanE 6 s, 2 FPE] =43
TE 16.08°H120. 1208} 3T Hi R 1 %5 3 B 45 f A7 S v,
COR 7F 23.82°, 25.32°F1 32.94°Fffir tH ¥ 3 ~5ik
FEREIZE AT, (B CMR ZEXT R AV 2 AT
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