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Research progress on nutrient components and bioactivities of virgin coconut oil
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(1. Henan Quality Polytechnic, Food and Chemical Engineering Department, Pingdingshan 467000, China; 2. Ping-
dingshan Institute Technology, Modern Service Department, Pingdingshan 467000, China; 3. Shanxi Normal Univer-
sity, College of Food Engineering and Nutritional Science, Xi’ an 710062, China)

Abstract: Virgin coconut oil is a valuable source of medium chain fatty acids, with lauric acid comprising 44%
—=54% of the total fatty acids. With the deepening of research, virgin coconut oil has attracted growing attention in
the field of food and medicine. Besides, its market scale is also expanding year by year. In this article, the nutrient
components and physicochemical properties of VCO were introduced, and the health effects of VCO on antioxidant,
antiviral, antibacterial and cardiovascular disease prevention and their potential mechanisms were reviewed. It was
aimed to provide theoretical reference for the further development and popularization of virgin coconut oil.
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R T RS AT W AR A2 5 A
IR, bR T RS B T B Y B R AL e AR SR
FENIN e B PR IR XA D IS = T i P R I 4
B IR SENGE D BETE B i 22—

VCO J& " 4% 5 I 12 (medium—chain fatty acids,
MCFA) (AN SR A A AREIR ) 1Y R AR IR, 5 5
NEWT R 649%™, X ({15 VCO HA —SLHFIR (1) 5 72 )
R ALAEPURTE DU PUAEAL PURAESFS, MC-
FA A IR b SR D7 2 44%0~54% , B & — B I
oy R IR A7 Bh T4 v R S 1
[ 5K S  AEBTAL A I 5 1L HAT P A B3 1
", AR, VCO M R Rr P32 3 1 Bk B 11
K, AR SGE AR VCO W E IR 5 LT k451
@ FHEINAL, i VOO TEAE W) B 25 AR B i P )i
N ERHE RIS S A

1 AIAEARF B SR

1.1 HFEMERF i A BE A R 4H AR

KA F ST R AE VCO H A A 5 2 LA AR AR 7 iR
k% (87.90%~95. 10% ) , A1 F1 g 15 R Lt 491 4R 1%
(~7.3%) ,PRUE T ER AT E . 3R 1FTR R
FHAS [l $2 U7 125 11 4 B9 V.C.O i 5 R 2H B M 2 L 8%
i 7% VCO 19 i i R 41 W 34 745 A APCC T CAC #1
SE 1) 5 TR 1 A bR o, AN ] 4R B 32 1 B 1 g
R i E R TR B 0 T 2SR T
FEAY . VCO TR D 2 1Y A3 2 6 T sn—
1 8% sn—-3 3 & [ MCFA , 5 FUlE T 55% , Hoh A 62
iz (C8:0) B4R (C10:0) L H #E:HR (C12:0) , 5 H Al A
Wy v i A LE A AR D R AH EE , MCFA HAT B
AN A3 RS RV A 9 A, AT B RN,
FEw % B HFREAE 0 B8 Bl R, TN & LUIR i 9B
A Af AR, H AR (C12:0) 2477 T VCO
1) =2 MCFA, 5 S8 W5 R 1) 44%~50% , ‘& J& VCO
RAEPURE PO RS M, TR O 055 00 1) 32 2L
PR oy 2 — , ok J& A B R (C14:0) A EE A R
(C16:0), 555 HE 189%~21% . 7%~14% .
1.2 HFEEFimhEMAFEEDR

bR T oA F &M H RS MCFA Z 40, Veo
WA ALY E Y B, a2 R R E
Wy A S B, 36 2 B 28 T IS4k B A Ak B
PARELE VCO HhIE PR BT 5 RCO Hr iy 5 P4 5 1
B WAL VCO hAETE s — K F 2R EY)
WAL A Y, BB F G BTER IR eS|
B EZMILZE RS, BAX VOO Itk fEfa e vt e

i TS FRRRE AR B R T ER R A
A UL PR AE R I g 45 06 M BT T Veo
Z T2 PR 7 Al 5 S —Fh e R A A R R
AF 4 B FH S R —Ff U 4 1k 2 9 A B it ) K 9%
Prafbil . %2 BoR, P B 4 1 VO TR By
U R TV A R L R T RE A IR 0 T
e, PR PR 2L 2 240 i v ke e 22 1Y) T 21 W o R
KU RCO L0 T — RV 2, KBy )
B R A o 5 SR, Tllam S52053 B0 E TR
FHAAAFRTE A & AR BUY VCO H B &, kB
PR AR 7 25 A 1 VCO R B 5 5 4 ] R 40. 03+
5.8 wg/mL Fl125. 55+5. 8 wg/mL. 45 By EAFLET
R 2B i b g — A B M AR B AT, AT LA
Bij ik g Y A sh k. & EEAAE TR L,
FE VCO il ik 72 v, BB Bz J2 9 50 B 1, TRkt
VCO AR H My & 5 IR i, BT WA T RO vk (180
ne/g) JEEAE RN (630 welg) Al E KM (660 we/g)?',
L) 5 T T 245 I B o3, 1 3 P S /D
WA, 400 i L R ) R o, JEL A I L[] e D
B o L5 RS F4) 08 ZE L34, HE VCO HAv 54 1
i 102. 79 mg/100 g, {HH: 5 57t 5 K T (900 mg/
100 g) . E K (871 mg/100 g) F1 M A 9 (283 mg/
100 ) #H LbATI A 221017,

2 HIPEAR T i 09 AL SR

H Xt vCOo M Bfb M i o8 £ 2 v Tt
FEEC RN U o E AR R AR AR o A
T X R BR AR S R B B VCO H i B I R 21
B R AR E R DA SR 1 A A 2% BT SR O, R
[F] 77 32 B VO Wy BRAL e AR 6 3 fir s . VCO
PTG HE B (1. 45) S 1 g 17 2 04 A i 0 2 B2 F
SRR HAE 5 KRG (1. 477) ZEFH (1. 467)
FISEATIH (1. 466) FH 252 R[] 2B ¥ il 45 1) VCO
TR A B3 22 5 UL A VCO R B B A
RN AR o BR A AR SR b U A D R Y
i, AE % S W B B A8 R B L B AR A (0. 32~
0.40 mg KOH/g) B B {1k T K &3l (1. 72 mg KOH/
) T E AR AR 7R T I S A AL I B 1 A
A Ak AR BV B e B R R I AR
PERT VO 13 A ARIE B B AR T CACHLE iyl g 19
i1 AL (10 meq Oy/kg) , X Ui VCO B A B 419
fig AR E PE o B T I0 s T BE TP RN TR RN AR
VCO LA (4. 17 ~ 7. 13 g 1/100 g) #417E CAC Ay FR
HERRIEE B AR N B T Veo A
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x1 AEHREAEHI &M VCORERBREAR RS2
Table 1 Composition and content of VCO fatty acids obtained by different extraction methods

Pk VAL 373 Yoal3ES TR ORPEREB T APCCHRME  CACHRIE

B Wi Tk - i
Heat Cold Enzyme Fermenta- Chilling and  Refined APCC CAC
Fatty acid /%  Wet milling Expression
treatment  treatment  treatment tion thawing  coconut oil  standard standard
R
5.60+0.70b 4.30+2.40a 6.80+0.10c 7.10+1.0l¢ 6.60%0.10c 7.64+0.01d 7.50+0.02d 6.30+0.10c¢ 5.00-10.00 4.60-10.00
Caprylic acid
%
5.00+1.00a 5.10+0.10a 5.80+0.30a 5.55+0.82a 5.90+0.20a 6.18+0.0la 6.01+0.0la 5.50+0.20a 4.50-8.00 5.00-8.00
Decylic acid
HEER
Louric acid 44.40+4.50a 44.70+0.60a 47.90+1.70a 50.00+0.11a 47.90+1.50a 47.95+0.01a 48.24+0.01a 47.10+1.10a 43.00-53.00 45.10-53.20
auric aci
21.20+4.20c¢ 18.20+0.30a 19.30+1.50b 18.01+0.93a 20.40+0.50c 18.58+0.01a 18.85+0.01a 19.70+0.30b 16.00-21.00 16.80-21.00
Myristic acid
14.20+0.50e 12.30+0.50d 9.80+0.90b 7.05+0.81a 10.80+0.50c¢ 9.04+0.00b 8.99+0.00b 10.20+0.30¢ 7.50-10.00 7.50-10.20
Palmitic acid
T AR R
3.60+0.20b 3.10+0.10b 3.30+0.00b 2.42+0.0l1a 3.60+0.20b 3.16+0.20b 3.10+0.00b 3.20+0.20b 2.00-4.00 2.00-4.00
Stearic acid
i
Oleic acid 6.10+1.10c 9.30+0.20e 5.70+0.40b 7.26+1.02d 4.00+0.10a 6.07+0.00c 6.08+0.01¢ 6.50+0.40c 5.00-10.00 5.00-10.00
eic aci
MEANIR
1.70£0.10a 2.40+0.40a 1.60+0.20a 1.66+0.31a 1.40+0.70a 1.38+0.00a 1.23+0.00a 1.50+0.20a 1.00-2.50 1.00-2.50
Linoleic acid
AN R
94.00+2.50a 87.90+1.00a 92.70+0.20a - 95.10+3.30a - - 92.00+0.60a - -
Saturated fatty acid
ANHLFIR 7
Unsaturated fatty  7.90+1.00a 11.60+0.30b 7.30+0.20a - - - - 8.00+0.60a - -
acid

TE:CAC, B A IE IR B 25 & A S8 AR RN TR 4% 4 I 35 22 5% (P<0.05)

Note: CAC, Codex Alimentarius Commission; Different lowercase letters indicate significant difference (P<0.05)

®2 FEREAEHEH VCO hEMFE MY Rp &8>

Table 2 Content of other bioactive compositions present in VCO obtained by different extraction methods

CEIEID gk Hik UL Gipn Tl
Nutrient component Heat treatment Cold treatment Refined coconut oil
S Total phenols /(pglg) 650.35+25.11a 401.23%20.11b 182.82+15.24¢
WE T Gallic acid 25.29+1.11a 18.01x1.16b 1.06+0.05¢
FiZRAR Ferulic acid 12.83+0.94a 2.36+0.32h ND
JLZMR Catechin 18.15+0.93a 12.35+1.03b 0.2120.02¢
ZRJFFR Chlorogenic acid 1.55+0.11 ND ND
# JLZRIR Epicatechin 2.62+0.24 ND ND
WMIMERR Caffeic acid 1.59+0.12 ND ND
FHR Vanillic acid 1.80+0.09a 1.0320.06b ND
X7 58 p—Coumaric acid 0.53+0.06 ND ND
F¥ IR Sinapic acid 3.35+0.13a 1.89+0.14b ND
Hit iz % Quercetin 1.62+0.09 ND ND
HFH W Tocopherol /(wglg) 17.87+2.11a 27.65+3.09h 3.72+1.02¢
FEWI 5 Phytosterol /(mg/100 g) 99.24+0.00b 102.79+0.00a 81.4+1.8¢

TE :ND ARFRARAELH s 547 58 AN R/ING T BE A 4- 2R AT 1. 35 22 5 (P<0.05)

Note: ND represents not checked; Different lowercase letters indicate significant difference (P<0.05)
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e A AR AR B, 1 48 g D SE AL R Y RE ) A
i IRKAF S AR VCO i BT R B R R 2
— 23 WA H T FEk 5 9 VOO BAT R R A K
oy, BT A AR A TR B R AT,
WA T o 227K g3 5k B ARl Z R T RCO YK
1 (0. 17%) WA e 15 F VCO, B ey B K o1 5 B
b2 i AR B 7K i AN UL KT 38 i 2 R
PR 7 o, 2 IR B0 BT A

3 AUAEHR T PR T

mENNRKAEER

LA S 2 00 A i 2k 2 ko 8 B B g B
DNA 25 E W1 53, 95 1 A S8 A, it A R Y
EHA LA T HLRHAL" . VCO PFTER 2 1
Yo J5e A= 7 M L) S N A e 0 A AR T PR
S HRA LA TE PERY RERT, X 28 il 7173 VCO 78
SR AUADT AR , B B S A K 45 5 T
RAETEZAE™, Soo SRS RE LR B VCO XF
1,1- R -2 =i 28 (1, 1-diphenyl-2—picryl-
hydrazyl, DPPH) #1 2,215 & - — (3— £ J 2R If- g
—6—1fitfi JiR ) — %% £ (2” —azinobis— (3—ethylbenzthiazo-
line—6-sulphonate) , ABTS) P Ff H 1 3% 1% 15 B E 1
KA VCO BIPLAALTE 1 , 45 R R W VCO £ i 1Y
DPPH 1 ABTS H 1 2 i Bk 14 2 410 i ¢ )% (50% in-
hibiting concentration, IC,,) Ay 5k 47. 87 pg/mL
142. 56 pg/mlL, 5 7 it A6 AT AT AT FEXT H
1 (Butylated Hydroxytoluene , BHT) AR b [ i 2L 7
4 BE 1 AH 24 (51. 59 pg/mL.151. 54 pg/mL) . Ghani
S S DPPHF Hh 3 B 1 ok Lo A0 i A
[} S BT 245 19 VCO my s A v s Ik, 2 30
VCO K i B9 DPPH F HH 2675 Bk A4 2 410 1 4 BE (50%
inhibiting concentration, 1Cy,)) £ 7. 49~104. 52 mg/mL

3.1

TR, & B 45 19 VCO 1Y 1C,, 1 (7. 49 mg/mL)
B/, A% T T HEEE (104, 52 mg/mlL) , X3 VCO
BT SE LT M Y 25 22 S O T T 2 50 L 1T Y
PUAEATE PR R o A e e ARl 4 T2 T Y
VCO 1 5018 7% & (total phenolic content, TPC) % ¥t ,
T #4519 VCO 19 TPC H 1. 56 mg GAE/g, 1 it
IXF & vk il £ 19 VCO 1Y TPC(12. 54 mg GAE/g) ,
K W AR AT ORAE VCO B ER 2 o, AN T
ULHH T TPC 540 AL TR 1 Z () A AE — 5 R AH S
— I PR 24 W) 43 X6 IR B 1) 28 27 AR 22 AR
2 B g B B S R, BOR B IR AR
AT T 5 RAE SO X SERE PR B UIAH G, T
T8 T FE ML Th 5T A AR, 3T 0 A i S AL~
AT, JAEAT BT AN 4 LA 2K -6 (Interleukin, IL-6) |
A R [ F—a (tumor necrosis factor, TNF—a ) FlT%
K T —kB (nuclear factor, NF-xB) (J FE 5 Al i S 5 H
. Famurewa ZEP"HESY T & #b 78 VCO X ik ¥t
I 25 ) W G 6 1% (methotrexate , MTX) T 52 207 K B
B M Y S i RO NPT AL PUSEAE L SR Kk
P MTX A7 5 A 45 B M b S0 N bR i
Ak Yy B AL il (superoxide dismutase, SOD) . & Bt H
K it 42 AL ¥ it (glutathion peroxidase , GSH-Px) Fll i
AL A (catalase, CAT) T 1 1 25 BEAIG, AR BT i 4
A& 77 ) P9 % (malondialdehyde , MDA ) 75 41 21 4 ok
R, MAE MTX ZEURRTAME VCO A 14 5 HT 4
PR BEE P, MDA 7582t BA s /b , 116, — 2 AL A (ni-
tric oxide, NO) . C=J2 W & 4 (C-reactive protein,
CRP) A 2235 7K ¥ B W G, 3X 156 W] VO ml 5 it Bl
LHUATT A R G, Y R T AT SR 16 P K 3
PrAr B BER DI BE
3.2 HEMRREER

KALHFFEARHGE T VCO X 35 == [CPH M4 7 (40

R3 TRRBFFEREH VCO BB IR
Table 3 Physical and chemical indexes of VCO prepared by different extraction methods

€3S

VRE

R

LN KW . RS i CAC MR &
Enzyme Chilling and Refined
Index Fermentation Expression CAC limit
treatment thawing coconut oil
YrEFE 4L Refractive index /25°C 1.45+0.04a 1.45+0.05a 1.45+0.04a 1.45+0.05a 1.45+0.02a -
R Acid value /(mg KOH/g) 0.40+0.00b 0.40+0.01b 0.38+0.02b 0.32+1.03a 0.34+0.04a <0.20
LA Todine value /(g 1,/100 g) 6.05+0.03¢ 4.33+0.03b 7.13+0.01d 4.17+0.07a 5.70+0.05¢ 4.10-11.00
i AL Peroxide value /(meq O,/kg) 2.59+0.00b 2.34+0.00¢ 2.19+0.00e 1.47+0.00a 2.18+0.00d <3.00
ALMH Saponification value /(mg KOH/g) ~ 262.55+0.07c  259.55+0.12d  254.10+0.0le  264.04+0.02b  264.38+0.06a  250.00-260.00
7K 53 1 Moisture content /% 0.15+0.02¢ 0.15+0.05¢ 0.14+0.03b 0.12+0.02a 0.17+0.00d -

I A R AAR/NG FRERA A A 35 25 5 (P<0.05)

Note: Different lowercase letters indicate significant difference (P<0.05)
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IR 2 LT TR 4B B (0 4 BR A B B TR 1
R 2F AT T A5 ) R =2 QMR A T (AR I T 74
U IR A5 ) IR o6 78 7 (0 40 - B8 9 Bt v
B FUA G 7 U SR B AN P B R 7 A ) DA K
ELT S A Y B B R g I VE S, M VEO H MC-
FA B H A AREGUR TG 2R 2 —, U H
FURETR BB R — B, A 22 FC B
FIA) 200 L 2 IR 18 O RO 2 2Ll , A A ) A
P T 22 ECBH P A 40 R 0 2 IR B
Z WE AR 1 5T 2H R R 220 L K PR BC5R | Loung
SESWIT Y S B0 R T I R B A W R, g5 R
— Vi B K PERY , 55— SR KPR, JCiB R 2
PR FHPE T S o =2 LR PE T, R T LR 240 1 A
2 N BE S SO I 2R 0l A Y A, R T R
g B2 AN R Y . A EERR TR 2 A EERR Y
HRE—MATAEY, XSHEE VO M ith 5 R (Aspergil-
lus Sp. ) . H %% J& (Penicillium Sp. ) . £ {1 J& (Clado-
sporium Sp. ) FHfe JJ T 2 (Fusarium Sp. ) 51844 B
AR TTE™ . Mukhtar % % 8L VCO 1] DL — Fift
B IHEL T 2R T DR S R I T 0 0 A
i, VCO 23 fiff 1 & PR T 40 i 25 1 A R A s
e DA T A 00 P B 3 3 A, L 2 ol 4 o 5 A A B
4, M 0T N2 W R, A AT 20 TR A AR TR T
VCO 2 MR AR X — I AL, VCO A i K
HEBA T R 240 ) T 22 A JF B, BELRSH P 1A %) i S 1Y
M BAREOR P HUCE A 130 2 R AR TE R A ™
FIE I R J5 T & 454 T B WG RO T5 4, T IR A E
WA SRR BIGUR H A,

VCO Bk T HAPUR WG 2 Ah , HBUs 2 16 R
52 Ky, JUHSE N 557 B (human immunodefi-
ciency virus, HIV) G BU5EE4R 95 2 (Novel SARS Coro-
navirus, SARS-CoV-2) 4 H0 5 7 1 P H 25 52 2] ¢
1. Widhiarta 2558 S WF 58 B H =& 8 A 15 mL 1Y
VCOCH 6 J8) X 4R % 18~59 2/ ) HIV BHM: #8241
BT CDAT B 240 Jif0 ¥k J3€ 9 52 1 O i 2 VCO X
HIV 5 2 3 B 410 4 8500, 295 5% % BRAE VCO 13 6
JaJe , B VCO [ 85 ML CD4* T ik I 2 i 314k
SE-S4 48 4y 481£210. 0 cell/wL, B i 55 T R A VCO
(15 (3432129, 1 cell/pl) . Angeles—Agdeppa 25
WL T VCO X HEHRTE 63 44 WUAFR BERUBT e i 2 8 &
I A e BR B W) C- =z v 8 H (C-Reactive Protein,,
CRP) KRR, CRP /K- 38 H 2 75 H B 20
PeAFRE R Z 1T E T, IF A SR AR AL T
Wi, s s 0 s 2 R e 1) T IR A1, 7E VEO

28 KM, 53 342 014 1 28 K4 CRP K
- AR AR, 45 R & B VCO T 14 AR REZH (1) °F- 3
CRP /K- 7. 442. 3 mg/L.. 8. 2+2. 6 mg/L, ¥ & T
CRP (9 1E # /K- (<5 mg/dL) , 7] B 5E T A 5256 % %
P ERYe . AE T TS 14K, VOO THILLIY CRP I
IRFNEHKFUT , Z 5 — Bl TEGE , o i
H BB RAT DR FER 1R /K F- 3 B VCO AT A
S 7 Tk it & S AL {51 ) Al Bl A SEZ5 8 . VCO B
Joa 1 L] 32 A LAR =0 1) 175 00 B A 1 24
fiff , VCO P H EERR K B H i 2 X R R PO 48 2
A BR A BEIRAE I 2) S0 03 2 B, H FERR &
e I R ) 2 1 LA o 7, 2 D0 2 S A AR ER RN
6 300 R 32405 3) BHL 1k 8 B 4 5 1 T 40 R A
Ziam,
3.3 kO mERRER

TAT I 25 F 5 2 W R4 40 MR 7 PR 2 5 =
i MLE I AT Co A5 B B9 XU PR 7, B AR VEo
A IS 90% R AR TR , (H & & MCFA ) VCO
X B QLG i R GE R A A g . VCO fiE
% Bl gy 18 T AW, S 2 5 R P I TR Y 52 L fE
{3 110 25 B AT AL e i JEL 461 5 3 = IR %5 B iR
A2 3 B KT, X0 T R A 18 O 1 A B
2y Lok S — R A A BE HOR IR, RIS Kk
B, VCO XL i 8 R GEEA fRAE L A VCO 1Y
S S W) I H I =R (triglyceride, TAG) IR
& ig 25 H H [5 B (low—density lipoprotein cholesterol ,
LDL~C) 7K $t 35 FAARG v 2 P I 8 1 IR 2 Chigh—
density lipoprotein cholesterol , HDL-C ) 7K F} &5 , fig
0% A7 2550 2 ik 1M N 2R L P A0 I A O R RER
VCO H Y 22 3t 2 A Bl T AR ARG O 1 A8 90 00 42 0 R
KA BAEY) B , Famurewa SE L IESE T M VCO
o B Y 22 By R LT B G e R R T S A I
Ji 52, k2 4R R HDL—C /KT, i 1 8 A IE [ e
(total cholesterol, TC) .TAG f1 LDL-C K B £ 1E & /K
¥, VCO A n] REAE g — Bl A 4 B G 2 4b 8771, i3
I T JEL T 52 7 - LK B g ARG LA 958 9 DU B

VCO FE 7 5 L 1L 8 #2998 HY AR SC AL 5 2047
R PIRR: 1D $EA VCO 2 H ] JIF i i 2 P e e —
Pt %8 i A (hydroxy methylglutaryl-CoA, HMG-CoA )
s T ] 2 W — 6Tl T I 2 R S A A R T L Pl
FRTE P, TBEREARTT A PR AT IR W T 5 i Tt S HL ]
VT TR 45 A H 1 (sterol regulatory element bind-
ing protein, SREBP-1) %3k 19 ik /b 2 BHL 5 5 17 2 A\
S5 I3 2) VOO REAS (L A [T B it 11 e iz, A7 AE
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T VCO w1k A e 2ok 2ok S 1 ) T A 1 5 ) VR T
Z 1K o (peroxisome proliferator—activated receptor o,
PPAR o) —JITHE X 2244 o (liver X receptor o, LXRa)
{5538 % 98 B T 1 2438 18 5% 52 /K (scavenger recep-
tor b type I, SRB1) Fll = B g Bt 11 45 & & %15 1K A1
(ATP binding cassette transporter A1, ABCA1) 1) &
K HE LT AR ) HDL 224K, & RERE A
SFIEXS HDL-C AR, X RER A1 A ZH 21
200 i P i 2 1R [ 2 32 %8 DL, DA T 248 455 L ] A
AP T D17 L3t 125 L [ A gl ok b AR
A — b A M ] S B 2 AR A S, R
HDL A9 A= 15 1, 3 e a0k m] g 28 pAy A s e
R IAE IR AT 50 Jk o o Rl A XU )
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