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Abstract ; In order to solve the problem of high trans fatty acid content in vegetable — fat whipped cream,
the whipped cream with zero trans fatty acid was prepared with virgin coconut oil as the oil phase. The
effects of virgin coconut oil dosage(28% —36% ) on the quality of the cream before and after whipping
were studied, and the texture characteristics, decoration performance and sensory quality of the whipped
cream were compared with those of the commercial vegetable — fat whipped cream. The results indicated
that with the increase of virgin coconut oil dosage, the whipping time of the cream gradually shortened,
the foaming rate and foam stability of the cream showed a trend of first increasing and then decreasing,

and the apparent viscosity of the cream increased. The average particle size of the fat globules, and the

I #s HEA:2023 —09 - 23 ;4 [E HH#§:2024 - 10 - 12
EEWA b R G i MERHUF B B B A B 55 2% &
(1630152023008 ,1630152022002 )

EZ T RWIZR(1999) , Lo, WL W52 A, BFFET7 16 D9 £ i
TF2(E-mail ) 1678107196@ qq. com,

BEEE: T 4, BIOESE 5L, A1 A %0l (E-mail ) wang-
h0307@ 163. com,

fat partial coaslescence rate of the whipped cream
both increased. The optimum virgin coconut oil
dosage was 32% . At this time, the whipping time
of the cream was 122 s, the whipping foaming rate
of the cream was the highest (95. 86% ), the
stability of foam was the best (94.58% ), and

there were no significant differences in textural
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properties (hardness, cohesiveness, elasticity, gumminess, chewiness) and sensory scores between the

whipped cream and the commercial vegetable — fat whipped cream. The whipped cream had sharp edges

and firm peaks, and there was no whey separation after being placed at 25 °C for 1 h. And no trans fatty

acids were detected in the cream. In conculsion, preparing vegetable — fat whipped cream with virgin

coconut oil as the oil phase overcomes the problem of high trans fatty acids content in traditional vegetable —

fat whipped cream, which can satisfy the consumer’s pursuit of nutrition and health.
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Table 1 Sensory scoring for the whipped cream
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Fig.1 Effect of virgin coconut oil dosage on whipped

time and whipped foaming rate of cream
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Table 2 Texture characteristics of whipped cream with different virgin coconut oil dosage and

comparison with commercial vegetable — fat whipped cream

FE iz /N AE Lid HPE/mm e Fh /N NELIEE P4/ m]
A TR W5
28% MR- 1.79 £0.04¢ 0.97 +0.06" 11.89 +0.42° 1.61 £0.12° 19.18 £1.87¢
30% HE-iH 2.04 £0.09" 0.84 +0.07" 12.01 +0. 44° 1.92 +0.18" 21.90 +1.66"™
32% HE-iHl 2.46 £0.06" 0.80 £0.05" 12.24 +0.58° 2.27 +0.31" 24.13 +2.30"™
34% HE-iHh 4.77 +0.21° 0.66 +0.04° 10.62 +0. 53" 3.17 0. 14° 33.69 +2.60°
36% HE+-iH 4.45 +0.27° 0.73 £0.02" 11.50 £0. 44" 2.98 +0.16* 34.46 +2.27°
TR Wi 2.23 £0.15" 0.81 £0.03" 11.98 +0.28° 1.97 £0.21" 22.00 +1.66"™

T SR PR A 5225+ (p <0.05) o T

Note; Different letters in the same column indicate significant differences (p <0.05). The same below
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Fig.7 Decoration performance of whipped cream with different virgin coconut oil dosage and

comparison with commercial vegetable — fat whipped cream
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Table 3 Sensory qualities of whipped cream with different coconut oil dosage and commercial vegetable — fat whipped cream

v .
e NET 1% ¢ AR HiF I3
TATHR Y5
28% i1 21.30 +1.26"  15.70 £0.96"  12.30 £0.50"  11.20+0.96"  12.30 £0.96"  72.80 =4.64"
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36% M- 15.00 +0. 82° 4.00+0.82°  11.20 +0.50" 8.70 +0. 86" 9.30+0.86"  48.20 +3.86°
HEMER T 23.50£1.50° 15.83+1.76° 14.80+1.11°  24.00+1.32*  14.67 +0.58*  90.87 +1.50°

HIZ% 3 RAL, B WA IS B o, 5
FIRRWII A A BRI A8 22, et i A i
X EE T RS R R A R R
N, T B AR DT A TR, P B T
A5 e R R ) A e S
32% I, BEAT F W3 R AL EUIRES D6 S T
PERRWHINAT A S5 FE b JC B 22 5% (p >0.05) , HoR
ot S AR DR , AELA 1T R A J% 5 T 2 ok 5 A i
RS T A e ke hh R 22 38 AT i — 2D 2%, U ST
P E P I B i, 84.30 73 UL, 2R G
S B IR, VIR il R LR A I i 32%

3 & #

R PRI - A AR i o 1 2 i Ul
B BETT R W3, 25 5% 1 AN [l A0 M A0 1 i 5 X
LR GRHEREANTTERRIDNINE A I RP = s R R oY <}
WA TR 5 BB b e R R BT 45 IR
Al SRT 2250 o Z5 AR AR, BEWI PR 3 75
ARSI, s 3o 3T I ) 8 ¥ L, 9T AL 0 3 9
URAGE PE 2 52 SE 8 5 Wl ) A e, 9 PR 1 i s
TN 32% I 3k 31 die A 5 600 B 1 3 A 0
32% I, W Wil R IR N 24. 95 Pa - s, $iFTH5 1)
Ml Dy 504 3,82 m, B2, AR S5 3 B HA
PESL IR JECE P23 5 T AR AL AR W T 5 /9
PR G H 25 . ATTEBT R S R W AR
BEATHRDIMAH 5t 7 —E R EIE 2% | IR
RT R e ot U 1
Sk
(L] RO ST 400 il PO 45 4T 14 RE 1 i T 1) 742 FR LA %

HHUBEHFELD]. 770 BRI BT R, 2006.

(2] G LAGTR X A AR A B B8 T 203 3 o i e o S ML L

I D] LI Jo%h: TLR R, 2018.
[3] OTENG A B, KERSTEN S. Mechanisms of action of trans

fatty acids[ J]. Adv Nutr, 2020, 11(3); 697 —708.
[4] SALMERON J, HU F B, MANSON J E, et al. Dietary fat
intake and risk of type 2 diabetes in women[ J]. Am J Clin
Nutr, 2001, 73(6) . 1019 - 1026.
ISLAM M A, AMIN M N, SIDDIQUI S A, et al. Trans

fatty acids and lipid profile; A serious risk factor to

(5]

cardiovascular disease, cancer and diabetes[ J]. Diabetes

Metab Syndr, 2019, 13(2): 1643 —1647.

BUEE. ATk B A2 1e 52 46 ) JOE Fz 30N TE Wh il A AT 5

[D]. EE: BEKRY, 2013.

(7] THvsik. % 5 U U5 B2 0y A A I 4% il i) ] o S 3R AL
[D]. Lo T8 TLRR%, 2017.

[8] TBF, FFBE%, sKunds, . ®IG A CO, KM TR
R AT ] PER R, 2016, 16(12)
162 - 168.

(9] VemeA, 25, PRI, &% WIFEARF- a7t & i b

HIREAILT]. AR, 2019, 44(8) : 147 - 149.

WA, WTAT, PR, & WM E SR

MISAE TR R T]. o EEHEY %4k, 2023,

45(3): 454 - 461.

[11] BEUERL, Mk, XIAHT, 2. HERATEM GRS
MR AT ] BURE SR, 2015, 31(3) .

(6]

[10]

84 -90.
[12] VARMA S R, SIVAPRAKASAM T O, ARUMUGAM I, et
al. In wvitro anti - inflammatory and skin protective

properties of virgin coconut oil[ J]. J Tradit Complement
Med, 2019, 9(1): 5 - 14.

[13] DURASEVIC S, JASNIC N, PROKIC M, et al. The
protective role of virgin coconut oil on the alloxan —
induced oxidative stress in the liver, kidneys and heart of
diabetic rats [ J]. Food Funct, 2019, 10(4): 2114 -
2124.

[14] EHFN, o, sk, 55 R HE 57U H % 887
il = ZEAERF IS AR W AT [T ). oh g 2024,
49(5) .107 - 113.

[15] EFHR. L2 KRGS xs UHT 354785 3% i 5 B )



2025 4 55 50 45 55 3 1] T

i g 123

HMBIEID]. ki RiEETERYE, 2022.
[16] BRRIbL, WAIEL, YEIOHR, &% BETRURIRFLBRHE
ITRAEREDIFELT ). hEihg, 2021, 46(12) : 32 -38.
[17] Ffdl, E3CBE, MM, 5. "3RI —K
JBFE T3 %] B AL A TAR Wt B e [T, B
A, 2021, 37(10) . 180 - 187.
NGUYEN V, DUONGC T M, VU V. Effect of thermal
treatment on physical properties and stability of whipping and
whipped cream[J]. J Food Eng, 2015, 163; 32 - 36.

[18]

[19] Radg. RECFLALTIRS B0 T ST H W3 & S i L
W BT LRI D . 7358 #2070 R=, 2023.

[20] SOFJAN R P, HARTEL R W. Effects of overrun on

structural and physical characteristics of ice cream[ ] ].

Int Dairy J, 2004, 14(3) ; 255 -262.

[21] 328, 5e75 M0, whod A, 5. IR AL RURES SRR 953 i
JAERATYERERRZNA L) ). £ iRl ,2024,45(4) :50 - 59.

[22] BN, FLNGHESE ST R UM B ot B RS E PERIFFE [ D .

HOM - T EE Tk K2, 2023.

XN, R, IR, S JEAE IR R AT H )

WMPEBTRYRZ )], Bl 5 AR Toll, 2023, 49(12):

113 -119.

CAO Z, LIU Z, ZHANG H,

ameliorate  the

[23

(-

[24] Protein particles
highly
polyunsaturated oil — based whipped cream: A possible
mode of action [ J/OL]. Food Hydrocolloid, 2020, 99.
1053502023 - 09 - 23 ]. https://doi. org/10. 1016/].

foodhyd. 2019. 105350.

et al.

mechanical  properties  of

[25] BUSAE, Jede, JREDT, S5 W R TR i i
BEATYERER SR B A oM [ ], 2 5 4 8 Tl 2009,

35(5): 170 - 176.
[26] illﬁi‘ﬁ, KA, TR RE. WY T RLFL AR 0 i e
LA ETER R [T ], kS AR, 2019, 45

(7). 88 —94.
FUHRMANN P L, KALISVAART L. C M, SALA G, et

al. Clustering of oil droplets in O/W emulsions enhances

(27]

perception of oil — related sensory attributes[ J/OL]. Food
Hydrocolloid, 2019, 97. 105215 [ 2023 - 09 - 23 ].
https ://doi. org/10. 1016/]. foodhyd. 2019. 105215.
(28] XU=. AEAMARAESEST R W3 o g B ESE [ D] 1l
AR B IARR R, 2022,
LIU P, HUANG L, LIU T,
and stability of whipping cream: The impact of fatty acid
composition and crystallization properties [ J/OL]. Food
Chem, 2021, 347. 128997[2023 — 09 - 23 ]. https://
doi. org/10. 1016/]. foodchem. 2020. 128997.
[30] ANDRADE J, ROUSSEAU D. Whipping properties of
J Dairy Sci,

et al. Whipping properties

(29]

recombined, additive — free creams [ J].
2021, 104(6) . 6487 —6495.

[31] BORJESSON J, DEJMEK P, LOFGREN R, et al. The
influence of serum phase on
unhomogenised cream[ J]. Int Dairy J, 2015, 49 56 —61.

[32] AL, BomE, BT, 4. FLALHR HLB (X & K&
HE TR W 0 BE AT 1 A S S R i B [ ]

the whipping time of

(L% 115 )

(9] ook, EECH, W&, & ETHERE HRKNHEY)
TSR ST (D], a2 42 iR K 27 4
2022, 13(16) ; 5345 -5350.

[10] %G, shEGE, BLHE, 45 % WY b 44 R E

St R A YT ], T EAR, 2019, 44(10) .
95 -99.

[11] EW. DNEMZFMRIEMYEE R E 4iTsE[D].

et s EgR LR ,2001.

PLAT J, BAUMGARTNER S, VANMIERLO T,

Plant — based sterols and stanols in health & disease:

" Consequences of human development in a plant — based

environment?" [ J]. Prog Lipid Res, 2019, 74, 87 - 102.

WERR, WIRH , BOSCH, A T AR A Ak

BT SE LT]. v B AR, 2023, 48 (6): 119 -

125, 152.

EIR. KA R R v A ) 8 I B 7k S e fk

[12]

et al.

[13]

[14]

BLELL D] SB8IH - J0Rg Lol K% ,2022.

[15] MICERA M, BOTTO A, GEDDO F, et al. Squalene:
More than a step toward sterols [ J/OL ]. Antioxidants
(Basel) , 2020, 9(8) : E688[2023 —-09 —18]. https://
doi. org/10. 3390/ antiox9080688.

[16] TRk, Fl2, BRIY, 5. R ek & ikl

iS5 %R, 2010, 36(10); 11 - 14.
WE[T]. BT ERmEH, 2022, 13(13):
4328 —4334.

[17] Z2BRJL, FIRIE, Dok s, & MEimok i BRI T)
BERRMERF ST e R (1], S0 R Lol K223 ( B SRRl 2

i), 2022, 43(6); 19 -29.

(18] ERPY. b s IR IR A A UEL A B RURS: FNAE it
WEFEL) ] A S BUEEORRTST, 2023(1) : 57 -61.

[19] PRAFH. BUOE SR il vh DU P 22 20 05 I8 i 1 7 e
eF O B ALR O [D]. 098 BmM: BN K
#, 2022.

[20] JIN X, HUA Q, LIU Y, et al. Organ and tissue — specific
distribution of selected polycyclic aromatic hydrocarbons
(PAHs) in ApoE — KO mouse[ J/OL].
2021, 286 117219[2023 -09 - 18 ].
10. 1016/j. envpol. 2021. 117219.

[21] WEIT, CAON, HAN T,

explores the mechanism of renal injury in rat induced by

3 -MCPD[J/OL]. 2023, 11(6): 4792023 -

09 - 18]. https://doi. org/10.3390/toxics11060479.

APPEL K E, ABRAHAM K, BERGER - PREISS E, et

al. Relative oral bioavailability of glycidol from glycidyl

fatty acid esters in rats[ J]. Arch Toxicol, 2013, 87(9) :

1649 —1659.

Environ Pollut,

https ://doi. org/
et al. Lipidomics analysis

Toxics,

(22]





