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Abstract

Commercial ice cream products in Korea were categorized by type, and their crude fat and cholesterol content and
fatty acid composition were analyzed and compared with the information from their packaging labels and nutritional
facts. The crude fat and cholesterol contents were 7.00-12.49 w/w% and 22.80-27.34 mg/100 g in regular ice creams,
6.27-11.02% and 25.26-29.65 mg/100 g in franchised ice creams, 2.99-7.14% and 8.96-20.72 mg/100 g in ice milks,
5.43-6.03% and 0-2.41 mg/100g in non-fat ice creams, and 1.48-4.21% and 3.70-5.76 mg/100 g in sherbet, respectively.
The milk fat contents provided on the labels of two regular ice creams were lower than their analyzed crude fat
contents. The cholesterol contents of four regular ice creams and five ice milks were higher than those provided
in their nutritional facts. Most ice cream products contained approximately 2-4 times more saturated fatty acids
than unsaturated fatty acids. The major fatty acids in regular and franchised ice creams and ice milks were palmitic,
organic, myristic, and lauric acids, and along with small amounts of trans fatty acids. Regular ice creams and ice
milks containing both milk fat and vegetable fat were high in lauric acid or palmitic acid. The analyzed cholesterol
and crude fat contents were similar to or different from the information provided by the manufacturer. Therefore,
it is necessary to periodically analyze and monitor the lipid profile of commercial ice creams.

Key words : ice cream, crude fat, fatty acid composition, cholesterol

£

N 2
Seiet BT B 7E
of  sdwR:
HEE7} 28 715AEo. S ojolAad AL

L5 ORMET YL T U

The Korean Society of Food Preservation

6,291 Yo7 AAdh= AFS HATKHAT FIS, 2019).
% 7o) oj2w ofo]
Aol ohE AR Farwe] ool o
2 ool AT (AL 6% oV, FIBE 16% o4,
O AY (FAMHE 2% o, KL= 7% o), ‘“AA

9.6189) O A2 02 Z/IAAE, AE4 ATl =
o, DAE SN M2 Wl A0S A3 WYl
ofe T B7h2 919l ofol ATy A% A 20184 |

g ool AT (RAFIFE 10% oA, FA 2% ol5h),
ARE (FAFILGR 2% O1), HIRAY otolATH (-
AFIBE 5% oW, RAY 5% o1 0= EFECHMEDS,
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2019). 1=+ Food and Drug Administration o}o]AFH-&
FATt 10%9] A 20%9] FgES Fotelo
shthal A5k QIth(Kilara?l Chandan, 2007).
ofol2Re] 8 A FEU FALS: R ticy-
lglycerol(98-99%)0]1%, 21X (phospholipid), 2 El|E(sterol),
A3 BIERI(A, D, E, K) 52& 4=, F-A—H(milk
fat globule)2} -S-A|H2Hmilk fat globule membrane)of] &
AgFcH(Han, 2005; Parodi, 2004). 3R LSRR RFAK 60-
70%), TAEILSPA|AN25-35%), T eI AHAH4-5%),
EWAXTAH2-3%) 02 FAE tH(Han, 2005; Mansson,
2008). F9 EIFR|HFAES palmitic, stearic, myristic acid©]
11, "]ZF9] butyric, caproic, caprylic, capric acids 3o,
FQ EFXSIRHFAES oleicT} linoleic acid® -4 THHan,
2005; Han, 2017). A ofo] AT E] AlFoAM =53 &
09} R g2 A7 Algohl, FAH otk ofo|ATd #
o] JFFE ok oM T Ee WG 59 AERA
S} ofo| AT Ao o]-8&H(Clarke, 2015; Underdown
5, 2011), °ol5 A= A AAF 247 FAREAY
oA H(89-90%)0] Hol, ofe|AT Y FAE F
Aol == AR A AA7|3L, FHLE et A-et 7t
Ao Il A o] G A, Fugly Ay SRV da
E 4= QJtk(Han, 2005; Smith, 2015; Underdown &, 2011).
A AHIE F oF 95% = SYAHEC|L, F2 FA
Hrare) A8 0= EAf Rt Parodi, 2004). $-7-29] =
2HES U 14 mg/100 g)o] A9, fAIECE 7HEH
55 0] gFgol] F71sto] HEl= 219 mg/100 g, A-(FA
HF 36% SH3)S 137 mg/100 g, ofe|ATHEA 15% g
2 68 mg/100 gO 2 FtHHan 5, 2006; Posati?} Orr,
1976). 53, ofol A (1o - A AHEIS) ofelol
/B AE R ABOIRERFAAKFDANIA Het 7|t
7 Qb e AEoeA Htolt 4% 22

-/

2019). EQY, FAO] ZoA SYAHES HEREY,
SHEeS, B, o H 7IE Aro] gt HEiste] 2
A9l J3RS u|RtH(Parodi, 2004).

2 9EE= m2ju|gE Hide o] AT YL 12.7-13.5%
9] A9k $R951a1(Choi®} Shin, 2014), Tl Aol 8%
H= vhdet ofo] AT AT 0.1-14.3%= ARE
o2} 35F xjo)7} > It Warren2} Hartel, 2014). Shin 5
(2006y> =W ofo] AT S AEFFTHER Wral, ARl
= ZAsto] Gub ofo] AT R 5-11%, Zaju|Q] ofo]Ad
2L 13-17%, O] AT YL 2-10%E BBl AL &
AZ Bl 2 AFol ARRE AR dAlRE ARSI
Kolk 5(2007) oJAEURE ofo] A= 7o At} F| A

£ 3FFS ZH7F 5.9-12.54%2F 16.3-32.8 mg/100 go]1l, 4]
A ZAR| o] Al ARl (4.73-13.64%) 0 2¢

o7} o™ ol ofo]ATHe g TRt AR,
A, A, Tl 92 7= T Aoz Busolr:. =
Y ofolATE AlFo] ZHAEHE ool Wt AFET=
Sle dold, &A] AlF BuliEe wE Ee 7HAE
£ S0l ole|2T 9] FHAHE S BASH ANt
g} ofo] AT, 28.77 mg/100 g)7t HalE Hf 3loH, AlE
F& ofelaTHe] FHE FHAHE AFEA ol Waf A+
+ AlRF&olth(Duan -5, 2019).

ofo]ATY AARs 24 ehlg B3 AvAEolAl o
Az, ARhel SFet A, 19 AT I A=
SR, ERAAN, EHAHE)S T IFEEEE A
SoFaL k. HH, TeiRjo|=A o dfjs= Zvds
ofo] AT 7h5AlEo] obd 2EELE ERECl, EA
Y 71l dist AEBA7E o, AubFew {E
S= ofol ATy Y= g ARRAE IS A9 Bk
EbA Sy fEshe Z2ivdE ofelaa o] AR
tEo] A ehlo] Al Age] S7 % S2HE &
Zo] Agts] #7]5%d=A ElshE B art Al 2 A7
e Al e sle ofolaad AlEE Fstol 4554
71EH AR SR & REE =AY A, A 24
H SHAHE S 245 ol 242 AlxAPt
As?E A profileo]] FtE=A] EUHFSIA

ERTET

Mz Y A9

U Aol -EElE YRt ofo] AR 47 AlE, ‘of
o|ATA’ 97l AIE, ‘AHMIE” 47 AlE, ‘HFAY ofo] A
2 270 AIE, ‘i 27) AEE Lotte mart(Daegu, Korea)
oflA FYste] Alm= ARSI, ZeiR}o]= ‘ofo] AT
47l AFE ote|AAY HE(Daegu, Korea)oll Al -ufa}ad
o} &2 oAl AET0] ERE olelaads gyt
ofo| AT Y3} IfiRjo| R ofo| AT Y-S AlEsto] A4S 4
AJ519itt. Ethanol, n-hexane, ethyl acetate, isooctane, heptane
+ Fisher Scientific International, Inc.(Hampton, NH, USA)
o|A], butylated hydroxytoluene, ammonia(NH;), boron
trifluoride(BF;) in methanoli= Samchun Pure Chemical Co.,
Ltd.(Seoul, Korea)oll Al Y5t SE|AHE F=AR s
23t hexamethyldisilane™} trimethylchlorosilane< Sigma-
Aldrich Co., Ltd.(St. Louis, MO, USA)olA] £33} &
57491 cholesterol¥} Sa-cholestane2 Sigma-Aldrich Co.,
Ltd., triundecanoin> NU-CHEK PREP, Inc.(Elysian, MN,
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USA), Supelco 37 Component FAME Mix+ Supelco
Inc.(Bellefonte, PA, USA)OA <5}t

4

ZA|E Bl =

=Moo oo

ofo] AT Y| A &2 Rose-GottliebH< ©]-&-5t3ict
(MFDS, 2019). ofo]AZ@E ko] FHIAT] T AR 3
g(#0.05y mhEYoRte] st WREZEES! triunde-
canoing Y1, $5F4 10 mLe} ethanol 10 mLE 71510
water bath(C-WBE-DH, Changshin scientific Co., Seoul,
Korea)ollA] 40-50CE 7}23t & S-E35] vortex mixing?t TF
€ ammonia 1.5 mLE 75} t}. Dimethyl ether®} petroleum
etherS F7Foto] 587t "6t A4EE](2,500 xg, 104)
3t & A5 HE sodium sulfate column®]] BIA|A FES A
A5 52 AA o] B W7 BAE 2Astel A
P S S5

Jfp

Gas chromatographyoil 2|3t |44t 24 ZM

2231 225} 50 mgo] 0.5 N methanolic NaOH 8-94(1.5
mL) A7F5}al water bath(100TC)Of|A4] saponifcationd}FH Tt ¥
Z+ & BF;-methanol 2 mLE #7531, THA] water bath(100T)
of|A] methylationd}At}. W2 & isooctane 2 mLE Y1l &
etolal, 23} NaCl 1 mLE o] 2"t & 4= (2,500
xg, 5 min) 5} A5M-S sodium sulfate column©] B}A|
A S AASA. A4 2432 gas chromatography
(GC-2010 Plus, Shimadzu Corp., Kyoto, Japan)& ©|-8&3
BA4519971, detector= flame ionized detector(FID), column
& SP™-2560(bis cyanopropyl polysiloxane, 100 mx0.25
mmx0.2 pm, Supelco Inc.)& ARESIATY. Injector?} detector
9] &x= 717 250C <2 260T, split ratio= 100:1, column
flow(N;)= 1.00 mL/min® & AX3}3ct Q8 2= 27]
of] 100TolA 5EZE FARE T 240T7HA] 4C/minC = 5
2AIA 4027 AR GC #40% A2 Alm chro-
matogram} standard chromatogram®) retention time< H] 1
Sto] ZF APake 57gokal, w=0] HAS F510] area%=
UreRpgct

Gas chromatography®i| 2|t cholesterol &4
A7 LHAIER Y] cholesterol & RS arsto]
ofo] A= o] §3= cholesterold Z3FHTHMFDS, 2019).
AR 5 g#0.05rS FEH] Aot 6% pyrogallol(in
ethanol)2 do] 28 59 vortexingd}al, 10& 52 soni-
cation o}Ith. KOH £M(60%, 8 mL)ES 7}5lo] 282 59t
vortexingstll, & Y 37|E N2 A& T shaking
water bath(DAIHAN LabTech Co., Ltd., Namyangju, Korea)

oA 75T, 100 rpm, 6004 BFSAIX] & Y2I51a1, 2%
NaCl(20 mL)E &35}5199t}. 3% 8lj(n-hexane:ethyl acetate=
85:15, v/v, 0.01% BHT, 15 mL)E %75l 28 vortexing
St & AJZolS Ha5l0] sodium sulfate column S3A]7] &
(3¥ ¥H), 50 mL vialof] %-8-5}31ct.

F29(12.5 mL)9] &ME No= A|AT £ 3 mL dime-
thylformanide(DMF)©f| A-8-3l5}1L, cholesterol®] -G-T=A|5}
£ 95l 2 mL hexamethyldisilane¥} 0.1 mL trimethylchlo-
rosilane go] &35t & 1587 HAol3ict. WIS
(1 mL of 0.1 mg/mL Sa-cholestane in heptane)¥} S-F= 10
mLE 22 W o HAEE](3,000 xg, 285t A5
< 2Pt & 25 AASHITE Cholesterol R4S
GC-FID2} HP-ULTRA2 column(Agilent Technologies Inc,
25 mx0.32 mmx0.17 um, Santa Clara, CA, USA)S A5
A}, Flow velocity== 1 mL/min, carrier gas+= helium AR&
5}t Injector®} detector?] &= ZFZF 250T 2} 300T
oF MAAstt QE 2% 190TAA 283F /A, 2
0C/minO =2 230C7H] S2A1A 387 54, 40C/min=
255C7HA] S2A1A 2587 SR8t} Cholesterol HSF
|Hes FeASf] standard curveE ¥ T, AR
cholesterol S mg/100 g ofo|ATHOoZ LeR|}IT)

SHAZ|

ofo]ATE AlFo XA FHAHE TF E A4
24 Ades Hd EREAE UERAIL, SAS 94
(Statistical Analysis System, SAS Institute Inc, Cary, NC,
USAYES Alg3slo] BAREA-S AAJSEaL Duncan’s multiple
range testE °]-85to] 7 Al= 7H] SAIA §-94d< p<0.05
oA A7EstAH:
ZF

g1 2 ud

na

Ofo|ATE RIE = oY

AlE &l ololaa s A Seiwiwoyr Uyt of
o|ATE 7.00-12.49%, ZLHx}o|R Olo]ATE 6.27-11.02%,
‘ofo] AT’ 2.99-7.14%, ‘AH|E’ 1.48-4.21% H]-G-AH} of
O|ATE’ 5.43-6.03%, ‘HI} 0.17-0.76%2.8 EA =9t
(Table 1). Shin 5(2006)°] E 13t Yul ‘olo] AT (5-11%),
Zu| cofo] A (13-17%), ‘OFo]AE(2-10%), “AF
HE*(2-7%), ‘HIFAR ofo] AR (4-11%)2] Aokt
TASHIH. AE549] AEE 71E 1 140 w=H ofo]
AT9T ofo| A= FAMYRlF]| W 7|2 YIAINL
FAYE 27 6% 2% o= FoloF SH=HI(MFDS,
2019), Yyt ofo| AT H} ofo| AT 9] 1274 2po] Al

goh
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Table 1. Crude fat content analyzed and lipid information provided in package label of the commercial ice cream products

Analyzed Packaging label
Type of products  No. Content of Content of
crude fat (wiw%)  milk fat (W/v%) Other fats / Remarks
Al 12.49+0.79"%) 14% =
A2 7.00£0.37° 10% -
Regular
‘ice creams’ A3 7.59+0.17° 8% -
a Processed butter chocolate (vegetable oil) cookie (shortening,
A4 11.3520.65 7% partially hydrogenated oils)
Bl 6.27+0.10° - Green tea ice cream
Franchised B2 10.23+0.94* - Chocolate ice cream
lee creams B3 6.89+0.71° - Mellon ice cream
B4 11.02+0.86" - Mint chocolate chip ice cream
C1 6.57+0.36" 4% Coconut oil, cookie (palm oil)
C2 2.99+0.53°¢ 4% Processed butter
3 6.06:£0.32° 50, Processed butter (cream, coconut oil)
’ ’ coconut oil, vegetable oil
Cc4 6.18+0.38" 6% Processed butter (cream, coconut oil)
ee milks’ Cs 3.76+0.88% % ;
Co6 7.14+0.73* 3% Castela, cookie, coconut oil
C7 4.00+0.0™ 2% -
Cs 3.87+0.34 2% -
C9 4.60+0.2° 2% -
D1 3.23+0.09° - Coconut oil
D2 1.48+0.50° - -
‘Sherbets’
D3 2.43+0.28° - -
D4 4.21+0.3% - Coconut oil
‘Nonfat ice El 5.43+0.55% - Palm oil
creams’ E2 6.03+0.17% - Cookie (palm oil), coconut oill
F1 0.17+0.0° - Coconut oil
‘Water ices’
F2 0.76+0.09" - Hydrogenated coconut oil

YMean+SD (n=2).

YMeans in the same type of ice cream product with different letters are significantly different at p<0.05 level.

Not available.

FA TS Z47F 7-14%8) 2-6% 02 F7|=]o] Qlof, 2hdl
dog AFFHO] AEE V)R] Bl o= Hilt
(Table 1). ‘HFAR ofo]ATH 2 AFFHolA A}
5% oV gkl Sl=tl, £ ATollAs 5.43-6.03%=
=)o) Aslego] -5t A 0R Kl ‘AR E o gt

22 ol oo TS glow, ki B 2o A%
g J08 f7HEECE 9
TFAL QILHMEFDS, 2019).
ololaTY ABELS thRnlE, fuintA, WOl SolM &
SR, melRfo] % ‘ofo] AT L ofo]Aay HEHo
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Al T ==, S ESARARROIA 718 7ol SA1Hde
2 EREo] gutofolATd AlEa 22 JEIAIR} FA
9] Alzoll= Aljte] ITHKSIC, 2019). =UoflA ez}
o|=2 FHIE wujE= tFES] ofe| AT Y meu|)Fe
2 EREY Uyt ofo]AT Hoj Hls| 7}Ho] vRaL {ARt
ohgol =t fAHZ ofo|AAH Y| JFu|E ST, F
Tl A Fofotal kS wiImE Al sk Aol 9l
o, A71g2 =7PE 712(3-10% o), 4 54, 714,
73R 5ol ol 2=, FAR gol w2t economy
(8-10%), standard(10-12%), premium(12-15%), super premium
ice cream(15-18%) 2= FRETHGoffe} Hartel, 2012). =7}
H A 5 71ES AmEY, v, 3, vt =Y
2 10%, oot} WA= 8%, Tlufael F=+2 5%, B
2L 3% oo g AHskal rHGoffe} Hartel, 2012).

YUYl ofo] AT A-13} A-49] ZA TS A-29} A3
Hoh fojog E30thp<0.05). A-29] 719 AT
10%C] A qE, ZAHRS 7.00£0.37%% EX = o] Z}o|7} 9131
£d], ol BE4ZEFE Bdsk= TdARRAL wive, 2 A
T, wiw%)2] Aoldt Ei= 2hdo] AlgE A FFE:
W2 HrlsFo =2 Qg A= AZHHETh A-1, A2, A3 o}9]
AT FANTS YE=E ARESE carton FE|Y] A4
gk A-d= YE FH IRt olo| AT HE T Qs Al
o7 A o|Qof 7HEHE, AR} chocolateo] A1Ed-F
A7} =]o] UtkTable 1). & AoA = Alm AAE =
o|la #AsRt & XAMZ FE3IUH, Ad= YUET I
A2} chocolate?] AW Zo] FEE|0] A|RAA AlZ3k
FA EHT%)Eh 2AR TH(11.35+0.65%)°] =9kt
Zfz}o]|= ‘ofo] AT 2 HFE cartonFEH|Q] A|FO=E,
A9} 9k B-29} B-47} B-19F B-3EH §o|3 0= =9kt
(p<0.05). B-22} B-4= 2FH oo]Aadg o= S 25
9] Aoz Qlef RA dgo] w2 Ao Ho|w, 27}
HEAFARROA ole| AT H(ZEHT) Y AHRFH11.0
2/100 g)TF SAFSIATHNAS, 2016).

‘ofo] AT FQl C-12 B3] HFY| IR} ofolATH
= §2 FHolx, C-62 EHF7I7 S ofolaawE
7hAEE 7 MEXAE o g2 FejolH, o A
FE52 bar FHO|QIH, C-1, C-3, C-4, C-69] ZA 2
O 57 AEET o808 =11(p<0.05), 7Y W2 C21
o} 28)] oA} &=dtHp<0.05). ofo] AT S |HN2-6 WivY%)
o] ofAFo} Ti & AEAZRAC-L, C3, C4, C-O)E T
Fokal 1o, ofelAg 9] FFof Wt 2k AAH FA]
v SegET 22 gefo] w3t ARHE’ = B bar B
gl2A] 244} 3RS D47} 7P =1, D-1, D-3, D-2 &0
2 FYH02 EAUTHp<0.05). AM|EE= UREHO = 1-4%

O] FAGIHGoff, 2016), 7L &} AE2FFA7E A= Al d7F
E}=0(Smith, 2015), D-13} D-4oll= ofA-87} gRa-E]o] 9]
Ak BIRAM ofo] AT ofli= BAER, TR ok,
Wipol= ofARfel ofAESRET W o] itk

215370l BAIE ofo] AT g} ofo| A0 FAH T
FO| 7% A2 A7 6%} 2% ool BAE 2AY
2 11 oPILE, FAYO] 71 ol R o SREAY
(A2, A-3 A|9]), 0]€]9] Ao] H7}e]of A|xH AR K
e} &3, ofolaa /e SRl wet 7122 7k FH
ojof] FAm(EER, I, 7tade, F70)7F H7Rol ot
FAG ol9o] oAk, FF- 52 AEARAE SAlOl o
Elo] ofo] AT O] A o|FIL §loH, o] FAgEo|
ofgf 2Ao] FFo] w2 AR FRIH

ol

Ofo|ATE fIE S AHE H

AlE Feshe ofolAade] SYAHE T2 Ivtof
o|A3 =’ 22.80-27.34 mg/100 g, Tx}o]= ‘ofo] AT T
25.26-29.65 mg/100 g, ‘o}c]A™ I’ 8.96-20.72 mg/100 g,
AHIE” 3.70-5.76 mg/100 g, ‘B]-FA%} ofo] AT 0-4.29
mg/100 gO 2 FEAE|o], ZYAEE FFS TFix}o|= ‘of
o|AHR AlEo| 7Hd &1, thao®E YNt ‘ofo| AR,
O] A, AH|E’, ‘H|GAR} ofo| AT AlE o0&
2 %S HoloH, By} AlFoMe AEEHA Lok
(Table 2). 274 2pflof] Algd YL EEY S HE T
0. QJukolo] AT 9-25 mg/100 mL, ‘Ofo] AL T 221
mg/100 mL, ‘APHE’ 6-7 mg/100 mL, ‘H]-FA|%} ofo| AT
2’ 0-4 mg/100 mLo|H, ‘H1P o] HQ % (0 mg/100 mL
£ H7|=0] gloj(Table 2), & AolA E4H SHAEHE
Hmg/100 g)< =7 2hflo] 3715 Hmg/100 mL)t
H|wshH Uyt cofo] AT g} ‘ofo| AT T’ AFoAN= =
I, ‘AHE’ AFoAs B2 AFE Btk

Ayt copo] AT 9] FYAHE THE A2, A-l, A3,
A-49] 0% EQITHp<0.05). FAR gFdo] 71} BA &
718 A-49] S AHIE ol 7P WAL, fAN kel B
= A-18} A-29] S AHIE o] EA| 4= 0f(Table 1),
ofo]AT Y] FHAEE g2 T FAM Tl =2
4= 2715k thKilara®} Chandan, 2007; Oh 5, 2001). I
dHajo|= copo] AT O] FHAEE g B-30] 7FE &
AL, B27F 7P Skthp<0.05). AN 2 Tfirfo]=
‘ofol AT o] Qi “ololATH wE} WAL Bee|E
Qg2 Telizjo] = cofo] AR oA &SI ol= Zeixjo]
Z ‘ofo|A= o] mEu|¢] ofo] A Yo w FRE=H] A
Ho] FURE fAYE Bol eFokal Qlo] SHAHE &
Fo| =l AZHE. ‘opo] AT H o] FEAHES C-47}
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Table 2. Cholesterol content analyzed and provided in packaging
label of the commercial ice cream products

Analyzed Packaging label
Ty%e ?f No. Content of Content of
products cholesterol cholesterol
(mg/100 g) (mg/100 mL)
Al 26.43+0.55"%2) 25.00
Regular A2 27.34+0.92° 15.00
‘ice
creams’ A3 25.34+0.54° 10.53
A4 22.80:+0.24° 8.82
Bl 28.32+0.12%° D
Franchised B2 25.26+1.61° -
‘ice
creams’ B3 29.65+0.54° -
B4 26.75+0.26 -
Cl1 8.96+1.15" 2.00
C2 14.31+0.07¢ 14.29
3 17.41+0.59° 14.29
C4 20.72+1.38" 21.43
e cs 17.8941 31" 18.75
C6 11.49+0.04° 16.67
Cc7 17.91+0.47 7.69
C8 19.70+1.20® 15.38
9 19.26+0.10%¢ 7.69
D1 4.09+0.06° <7.14
D2 3.70+0.32° 7.14

‘Sherbets’

D3 5.33+0.00° 5.95
D4 5.76+0.51° 5.95
4)

Nonfat ice El ND 0.00
creams E2 2.41+0.33 429
“Water Fl ND -

1Ces F2 ND _

YMeanSD (n=2).

Means in the same type of ice cream product with different letters
are significantly different at p<0.05 level.

JNot available.

“Not detected.

7Wg 3, C-17F 71 Rt AlEe YddERel Alsd
EALHE T vlwshd, 371 AIF(C4, 5, 6= A2t
AFEolA =4 A=A otolATa0] A A
FH2EE T2 F vlFAR] A Fker, ol of

ol~gze) 2L T4 §A 1 9] o] ofs)
ol AYTAE, FALHEL THH Sl o
Qg ] tjo MzhE) APE AL D39} D4
7} D-13} D-2Xt} foFoa =QFom(p<0.05), 44
D-13} D-29] EY|AHE TS JFEAH #7149 TF=F
B} ettt D33} D4= A EE G52} dairy spread
7} A AREEIQ1AL, D-1, D-29]= dairy spreadit 3710
ZYAHE gl Zfol7t Qs AL=E HIv: HIFARY of
o|AFT AlFolA= E-2 AlFNATE 2.23 mg/100 gO=
A% BAFT, AR FPHEENE 4 mg/l00 mLE I
71%]o] Q19itHTable 2).

AlS &= ofolATY F Telixjo]= ‘ofo] AT A
FolA FEAHEC] 7FY =11, o2 fAN Tl =
< Yyt ofo] AT} ofo| AT £0 7 A EAE UL
opo] A Yo} FAL FAM gl H2E TEu|Y ofo]
ATY0 R FRE0] QUEHER, Ysk= ABRIA Al
o g S AEE S BEs] Alstoiok shARE &
Aol 4] B4 g YAEA o AlTH Tt fA
SEAY ] Ato|7} lg= RISkl ES, ofo| AT F
Ao o]-&% okt 59 AEARAE Ty A4
< Fhote] HH Al B SUAHE 50 IFE E S+
Q1o B F(Keszycka 5, 2013; Ohlsson, 2010), A|FAR=
A o]e]o] AEAHFACHHY, B Y F7F Ams
I g AHAREA HEs] Alsslke Zo] HigHA|st
o gzt

ololAT SEY At 24

Qi “ofol a2l 0] FEAMALE FRESAAL
O 64.4-70.8%} 29.2-35.6% 0.2 LIIX|HFAto] B ISR
HRAbE T oF 3u) =9kt FQAALO & palmitic acid(C16:0,
30.0-35.4%)7} 7 WAL, oleic(C18:1, 18.6-25.1%), stearic
(C18:0, 11.4-164%), myristic(C14:0, 9.1-12.7%), lauric
(C12:0, 3.1-9.1%), capric acid(C10:0, 1.7-2.0%)2] <O &2
EUTHTable 3). ERMAZIARS ATKC18:14, 1.8-3.8%) T
= n]EHC18:2¢4 0.3-1.1%; C18:3t, 0.0-0.1%) TFS-=3J 3, o
Z70 2 FARL HE 9] XA} FARSHITH Table 3).
A-4= TFE AEET} H|wolo] palmitic} stearic acid2] $F
R 7 lauric?} linoleic acid(C18:2)9] $FF =Qk=1,
E9] lauric acid= 9F 38) H =Tt wiEbA, A-4= FA
7} Qo] lauric acid ¥go] =2 FA7F ShF-Elo] ARHAF &
Ko| TF At ofol AT} Holat A0 Wt A4
24 o= FA 2ol 7ReHE, £EYFEES M, 2
A, AESFAEZR)7E =0 S HIISHL QA
ok 9 x]0] 2L ZT5}A| AYTKTable 1). & ALATI}

Ol
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Table 3. Fatty acid composition of crude fat in regular ‘ice cream’ and franchised ‘ice cream’

(unit: Area%o)

Regular ice creams Butter Franchised ice creams
Fatty acid
A-l A2 A-3 A-4 T-1 B-1 B-2 B-3 B-4

C4:0 0.3£0.1"  0.6+0.1 2 0.8+0.1 0.6+0.0 12402 0.9+0.2° 1.4+0.1° 1.1+0.2°
C6:0 04+02  0.720.1 0.5+0.1 0.6+0.0 3.8+1.7 1.1£0.2 0.8+0.0 1.0+0.0 0.920.0
C8:0 06£0.1  0.6£0.1 0600  12+0.1 0.7+0.0 0.6+0.0 0.5+0.0 0.6:0.0 0.940.1
C10:0 20+02°  1740.1°  2.0£0.1°  2.0+0.0" 2.1+0.1° 1.9+0.2° 1.5£0.0°  2.0+0.0®  1.8+0.1°
C12:0 3.8£0.2°  330.1°  3.1£0.0°  9.1%0.5° 3.5+0.0° 3.5£02°  2.8+0.0°  3.1+00°  2320.1°
C14:0 127404 11.1£0.2° 11.7+0.1°  9.10.1° 11.040.1° 10.4+0.5°  9.1x0.1°  104%0.0*  9.320.1°
Cl4:1 1.0£02  09+00  1.0£0.0  0.4+0.0 0.8+0.0 0.6+0.3 0.5+0.0 0.6+=0.0 0.720.0
C16:0 34.6£0.9° 354+02° 33303°  30.0+0.0°  333:04° 33.040.6°  324+0.1°  33.5+0.0°  30.9+0.1°
ci6:1 1.7+0.1 1700  1.840.0  0.9£0.0 1011 1.6+0.1 1.5+0.0 1.6+0.0 1.620.0
C18:0 16.443.5° 144204 155+0.1" 11.4£0.5° 13.1402%°  16340.2°  19.5£0.3°  16.3£0.0°  17.7+0.4°
Ci18:1¢ 3.8£0.1°  32+0.0°  3.8£0.1°  1.80.1° 2.1£0.0° 2.540.1° 1.840.0°  2.6+0.0°  3.740.0°
Cl181(n9)c  18.6+1.4° 22240.0° 22.9+0.5® 25.1+04° 243+1.1%  22.620.4°  24.540.1°  22.840.1° 2424047
CI81(n-7)c 04400 0600  0.6+0.0  0.7+0.0 0.4+0.0 0.5+0.0 0.5+0.0 0.5+0.0 0.60.0
C18:21 L1200 1.0£01 0300  0.4+0.0 - 0.9£03*  04£0.1°  09+03"  0.920.0°
C18:2(n-6)c 14£0.1¢  17+0.0°  1.8£0.0°  5.1+0.0° 2.4+0.0° 21401  2240.0°  2.1+0.0°  2.3+0.0°
C20:0 02+0.1  02£0.0  02+00 03200 0.2+0.0 0.2+0.0 0.4+0.0 0.2+0.0 0.420.0
C18:3(n-6) - - 0.120.0 - 0.1+0.0 - - - -

C18:3t 0100  0.1£0.0  0.0£0.0  0.1£0.0 - 0.2+0.0 0.2+0.0 0.2+0.0 0.240.0
C20:1 0.5+0.7 - 0.0:00  0.2+0.0 0.1+0.0 0.120.0 0.120.0 0.120.0 0.020.1
C18:3(n-3) 0304 0400  0.7+0.0  0.4+0.0 0.2+0.0 0.3+0.0 0.2+0.0 0.2+0.0 0.520.0
C20:3n6 0100  0.1£0.0 - 0.4+0.1 0.1+0.0 0.2+0.0 0.120.0 0.2+0.0 0.120.0
C20:4(n-6) 0.1£0.0  0.1x0.0 - 0.1+0.0 0.2+0.0 0.2+0.0 0.2+0.0 0.2+0.0 0.240.0
Total SFAY  70.8+23  68.1£1.2  66.9+0.7  64.4+0.2 68.342.4 68.2+0.5  67.8+0.1  68.2+02  65.1+0.4
Total USFAY 292423 319402  33.1+0.7  35.6+0.2 31.7+2.4 31.8£0.5 322401  31.8£02  34.9+04

UmeantSD (n=2).
YNot detected.

Means in the same row with different letters are significantly different at p<0.05 level.

“Total saturated fatty acids.
Total unsaturated fatty acids.

APl Shin 5(2006)2 UHE ofo] AT AE F lauric
acid7} 28%714] SrE AlES Harsklal, A o]9l9]
Ago] H7HE AlAkeTt

AEZH A= ofo|l AT A S 6% o
2 qiAskar glov, AR o]9] R[] ARG ol tisiA]
= BAIEC] IR YTHMEFDS, 2019). WahA] AEAd/A=
ofo] AT || BAfEE AREE 4 9lon, F= ofjf, &
9, FHG So] o] &= K Clarke, 2015; Goff, 2016; Smith,

2015; Underdown 5, 2011). oF&-3-9] FQAHMAES lauric
(47.7%), myristic(19.9%), oleic(15.1%), palmitic(7.9%),
stearic acid(2.7%), BH-G= lauric(48.4%), myristic(15.6%),
oleic(15.1%), stearic acid(7.9%), = palmitic(43.2%),
oleic(39.1%), linoleic(10.7%), stearic acid(4.6%)°|CH Smith,
2015). E3] oFAMF2}F HHF= lauric acid®] o] 7H &
of, ol FAIE H7RRL ofolATy AlFoA= T E Al
ZEHT lauric acid 0] £F0 ™, A-40] o Ex=
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Feig7} AR 2ol ABEIRS Ao Mz,

EaiAjo|2 ‘ofol AT el 0] FESPAAIT} FRESAF
Ab SRS 65.1-68.2%2F 31.8-34.9%0°]1, FQAHMALS
palmitic(30.9-33.5%), oleic(22.6-24.5%), stearic(16.3-19.5%),
myristic acid(9.1-10.4%)°]™, 1 €] lauric, capric, butryric
acid?} EMRALHAKCIS: 17, 1.8-3.7%; C18:21, 0.4-0.9%;
C18:3¢, 0.2%)S A% 3hgst Qlon, WE Q] RHpAE 24
3} 9 A}5}9ITHTable 3). Kuhnt 5(2011)2 HEjo]:= EAA
Aol OF 3.15% EA5}L, o]F C18:12] ERAXHATO]
tjHEo|1, E5| ¢//-C18:10] Wo] Bx35}a1, 19~116-C18:1
9] tjofslt EWMAANAIE EAgIcta B skt

‘ofo| A 9] FQ AR palmitic(23.3-39.7%), oleic
(11.3-23.2%), stearic(9.7-18.5%), myristic(9.4-15.5%), lauric
acid(2.8-24.4%)0]| 11, A9 EWAXAKCIS: 11, 1.2-3.3%;
C18:2¢, 0.1-0.5%)°] S UtH(Table 4). ©] 5 lauric acid
o] FF W= vdstol, C-1(24.4%)° 7V ©aL, C-6,
C-3, C4of= Z12F 18.7%, 12.8%, 4.7% <A|ohH. 1 2|9
ofo]A o= 2.8-3.5% FRFEULL, E3] C-1, C-3, C-6]
A= HE XD oF 6-8H U} EZE lauric acid®] o]
E2 AESolA= HEY ARAF 2/ (oleic, 24.3%; myristic
acid, 11.0%)7} H]15to] A& 0 & oleic acid®] FHC-1,
13.2%; C-6, 11.4%)°] FAY}, myristic acid(C-1, 15.5%)2]
AFE T2 BFE HIlHh C-1, C-3, C48}F C-6= X 2
ol AZARAI(CFAHD, C-2, C-3, C4= 7RHE 7 &
7150 Utk 7HEHE= tRE HEol AEAARAIE iyt
sto] 7H5E=H C-39F C4= 7HSHE S AR AEA4F
A5 oOFAHE H7|=3L JYARE C-20041= AlGoHA] gk
t}. oFR= lauric(47.7%), myristic acid(18.2%)7} =5 A]
HEALo| B2 (Smith, 2015), oFARS7t A7FE C-1, C-3, C-69)
A lauric acid7} =4 2418 RISl = UiollA] A|lxE]
£ ole|AEAE FAMNE 2% oMY FHRE VIS HEtek
ULt & Ao = ofe|AE A AFEMA FAR ol29]
AERA7E H71HE Aol S ERISkA, A4 &
Ag B9l AxRAR] o] #71H A YRS S5 7
AR 115131

AHEols EIRAAREFO]  ERIR|HMARRIEFE O
2.1-528] =31, FQARARS lauric(3.2-33.4%,) palmitic
(17.8-34.5%), oleic(12.0-22.3%), stearic(7.2-14.3%), myristic
acid(12.5-17.2%)0] 31, A80] EAAZHAKCIS: 11, 1.0-3.6%)
2 BRI D29 AL 25 ElS} FARHATL,
D-1, D-3, D4 lauric acidS ZH2F 28.4%, 17.1%, 33.4%C.
2 k351, WE Q] lauric acid(3.3%) $rgHTh 22 8.64],
5.28}, 10.18 =9ttt D-17} D-49] 24} 2hilo] lauric acid
o] e RS Hjslol, A 24 A} o

ABHAARE, D3 ABAGA0] B FEAT| QT

‘B|-FAH ofo] AT E-12 palmitic(44.3%)7} oleic
acid(35.9%)7} AA] ZAHAER] 80.2%E, E-2& lauric(27.2%),
palmitic(21.6%), oleic(19.5%)2} myristic acid(13.2%)7} &
A 81.5%2 FRste] Ak 2450] @A Holstaict
(Table 5). 7 SFB=RE E-19] A=zl BA F7F g
FES gRIsiAaL, #4483 FRo AAF 243 A5t
Rt E-2+= ofAret FAES] Z4iF710] it 27150
a1, AHPAE B4 AT} lauric, palmitic, oleic acid®] H3E7}
ot olF AEAFATE A7 5T 4 st

Wapolls Aol mEH0.17-0.7%) 22 FE] U,
R ZSIR|HIAK80.7-96.47%) 0.2 AT ATHTable 5).
F-12 stearic(38.9%), palmitic(38.9%)3} oleic acid(12.3%)
7F AA] AL 89.7%0]4L, 37 2pflofl= ofARRTE #7
Fo] QIATE, RA ATk oISttt F-29] FaAPAR
lauric(28.8%), stearic(26.5%), palmitic(22.5%), myristic acid
(13.9%)°]U=dl, o= 2hllo] E7|€ ofAg2kg 7T 7t
H Ay PAET oSk i= oGS 48} BRSO
& Bzl Aog IR T ShRStal thJeong
< 2009).

2 o

U F-85= ofelAad AFe A A
AEE T 9 A 24 A5 AlE 2 2hdo]
715 W&t Blusigith AlE R AN e bt
‘o}o] AT F(7.00-12.49%), E;xjo]Z ‘ofo]AzEP
11.02%), ‘o}o|A™(2.99-7.14%), ‘B]-3-AH} olo| A=
(5.43-6.03%), AFH|E’(1.48-4.21%), “9J31}(0.17-0.76%)2]
+0 =% Eth 2 Zhlof AleE AT A
AE3A9 7% A1 ofe]A= T} ofe|AUA(RAY
6%} 2% o), HIFAY o] ATHFEAN 5% ool
FFERt, EAET it ofo] AR 27 AEY] A
TS 71H FAMY bR Werom, A gFgo] &
A} SFFHET; =2 ofo] AT YL ABARAIE H7IRE A2
2 IRIFQTE FEAHE T2 Zlixlo]= ‘ofo]Ad
°(25.26-29.65 mg/100 g), Yul oo AT E(22.80-27.34
mg/100 g), ‘°}o] AT H(8.96-20.72 mg/100 g), “AFHE’(3.70-
5.76 mg/100 g), ‘H]-8-AH} ofo] AT € (0-2.41 mg/100 g) 4=
o7 =11, Wi} AFoA= S AHEC| HEHA Lokt
ZYAHE T2 Y EEL} H|asto] dutopo] AT
47N AlE, ofelAtA 57 AlFolAl= A A=A of
o|AF O] EBATARS: ERSIRA|HPALR T OF 2-4u]
=11, Yyt opo] AT H i} IgRRjo]= ofo] AT YO QA
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Table 4. Fatty acid composition of crude fat in ‘ice milk’

A2AEALGETDA A7A AST (2020)

(unit: Area%o)

Ice milk
Fatty acid

C-1 C-2 C3 C-4 C-5 C-6 C-7 C-8 Cc9
C4:0 R - - - - - - - -
C6:0 0.6£0.0°  1.0£0.0 - 1.240.3 1.140.0 0.6+0.1 1.140.1 1.140.1 1.1+0.0
C8:0 2.940.1 0.7+0.0 1.240.1 0.940.2 0.8+0.0 2.3+0.4 0.9+0.2 0.7+0.0 0.8+0.0
C10:0 342£0.0%  2.0+0.1°  1.9£03°  25+0.5%  2320.0% 27405  31x11® 23+0.1% 24400
C12:0 24.4%0.1°  2.8+0.0°  12.840.6°  47+09°  3.5x0.0° 18.7#£3.6°  3.5x02°  33x0.1%  3.5x0.0°
C14:0 15.540.0°  10.4+0.1°  9.4+03°  12.8822° 12.6+0.0° 12.7424° 12.7+0.1®  12.340.1°  12.7+0.0°
Cl4:1 0.4+0.0 0.6£0.0 0.3+0.1 0.8+0.1 1.0+£0.0 0.420.1 1.0£0.0 0.9+0.0 1.0£0.0
C16:0 2334007 324+0.1% 2694029 372+63% 37.5+0.1" 32.5454% 39.7+0.8"  37.5+0.1®  38.9+0.0%
ci6:1 0.9+0.0 1.6£0.05  0.740.1 1.9+0.3 2.240.0 1.1£0.2 2.140.3 2.3+0.0 2.4+0.0
C18:0 10.9402%  17.140.0°  18.5+0.4°  17.543.0°  132+0.1°  9.8+1.6° 11.1+04* 12.0+02% 10.8+0.0%
C18:1¢ 1.840.0 3.0£0.0 1.2+0.0 3.3+0.6 3.120.0 1.3£0.2 2.0£0.1 2.2+40.1 2.1+0.0
C18:1(n-9)c 132401 23240.3° 227405  11.9£154* 19.6+0.0°  11.4£158" 193+0.5° 21.6£03*  20.8+0.1°
CI18:1(n-7)c 0.3+0.0 0.840.0 0.5+0.0 0.9+0.2 0.5+0.0 0.620.1 0.7+0.0 0.7+0.0 0.7+0.0
C18:2¢ 0.1+0.0 0.30.0 0.4+0.2 0.3£0.1 0.240.0 0.120.0 0.5+0.4 0.2+0.0 0.2+0.0
C18:2(n-6)c 1.5£0.0°  3.120.0°  2.9+0.0°  3.5:0.6° 1.34£0.0°  5.0+0.8° 1.5+£0.1°  2.0+0.1° 1.840.0°
C20:0 0.2+0.0 0.240.0 - 0.2+0.0 0.2+0.0 0.3£0.0 0.2+0.0 0.2+0.0 0.2+0.0
C18:3(n-6) 0.0£0.1 0.120.1 - - - - - - ,
C18:3t - - - - - - 0.1+0.1 - -
C20:1 0.1+0.0 0.120.0 0.240.1 - 0.3+0.4 0.2+0.2 - 0.1£0.0 D
C18:3(n-3) 0.3+0.0 0.3£0.0 - 0.4+0.1 0.6+0.0 0.320.1 0.3+0.0 0.3+0.0 0.3+0.0
C20:3n6 - 0.240.0 - - 0.1+0.0 - 0.1+0.0 0.1+0.0 0.1+0.0
C20:4(n-6) - 0.240.0 - 0.2£0.1 0.1£0.0 0.120.0 0.1+0.0 0.2+0.0 0.2+0.0
Total SFA” 813+0.1  66.6£04 71207  769+134 712403  79.5+141 72304  69.5:03  70.4+0.1
Total USFAY  18.7+0.1  33.4+04 28807  23.1:134 288+03  20.5t14.1 27704  30.5:03  29.6+0.1

YNot detected.

IMean+SD (n=2).

Means in the same row with different letters are significantly different at p<0.05 level.

“Total saturated fatty acids.
Total unsaturated fatty acids.

AL palmitic > oleic > stearic > myristic > lauric acid $=°]
om, AgFo] ERMAXIAE THRste] RARRI(HE)L}
ApaE 2/do] FASIGITE dhtotolATd 17 AlES FA
1 2Jof] AEARAE FHote] lauric acid®] gHgo] Wk

‘©ofo| AU R} ‘A E? AF] AAE 2L FANT &
AFSEAY, lauric acid®] o] FAIYEY #9k=H, °] 73
§ 24 gpilo] oA R-E BARE ARAKE QAT AR

Ao T HRAZo] Q= ABE AT BA ofol2
So) APt 2L 24 Spllo] AYUCE WA B

L opR0] At 24T SARSISTE. 2 o)A 24
3t ojol AT Y] AT} FHALHE S AEANA A
35 gRe} fABAL 2] Ko7t Slck. web 714
O §F ololATYY] A Leve Bt muE
3 Waxo] gk At
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(unit: Area%o)

Serbets Nonfat ice creams Water ices
Fatty acid

D-1 D-2 D-3 D-4 E-1 E-2 F-1 F-2
C4:0 D - - - - - 0.3£0.1 -
C6:0 0.6+0.0? 0.8+0.2 0.4+0.0 0.5+0.0 - 0.2+0.0 - -
C8:0 3.4+0.0% 0.3£0.5¢ 1.9+0.1° 3.8+0.1° - 3.0+0.1 - 1.8+0.0
C10:0 3.7+0.0° 2.120.1¢ 2.5£0.1° 3.940.1° - 2.9+0.2 - 2.6+0.0
CI12:0 28.4+0.2° 3.2+0.1¢ 17.140.5° 33.440.9° 0.3+0.0°  27.2+0.4° 1.3£0.4° 28.8+0.1°
C14:0 16.5+0.0° 12.540.1° 12.8+0.2° 17.240.3° 1.1£0.0°  13.2+0.2° 0.9+0.01°  13.9+0.0°
Cl4:1 0.3+0.0 0.4+0.6 0.4+0.0 0.3+0.1 - - - -
C16:0 21.440.1° 34.5+0.2° 26.6+0.2° 17.8+0.1¢ 443+0.0°  21.6£0.0° 38.5+4.0° 22.5+0.1°
ci6:1 0.8+0.0 2.1£0.1 1.0+0.1 0.5+0.0 0.2+0.0 0.2+0.0 - -
C18:0 8.4+0.0° 143£0.1° 14.0+0.4° 7.240.2° 8.4+0.5° 6.8+0.1° 38.942.6° 26.5+0.2°
C18:1¢ 1.240.0 3.6+0.0 1.9+0.0 1.0+0.0 - 0.3£0.0 - 0.2+0.0
C18:1(n-9)c 13.0£0.1° 223+0.8° 18.3+0.1° 12.0+0.6° 35940.5°  19.5+0.3" 12.3+4.3° 2.240.2°
CI18:1(n-7)c 0.3+0.0 0.620.1 0.4+0.0 0.4£0.2 0.8+0.0 0.5+0.1 - -
C18:2¢ - - 0.2+0.0 - 0.3£0.0 - - -
C18:2(n-6)c 1.5+0.0° 2.340.1° 2.0+0.0° 1.9+0.3% 8.3+0.0° 4.1+0.2° 6.1£1.1° 1.0+0.0
C20:0 0.2+0.0 - 0.3+0.0 0.2+0.0 0.4+0.0 0.2+0.0 0.8+0.1 0.4+0.0
C18:3(n-6) - - - - - - - -
C18:3t - - - - - - - -
C20:1 - - - - 0.1+0.0 0.120.0 - -
C18:3(n-3) 0.3+0.1 - 0.3+0.0 0.120.0 0.1+0.0 0.120.0 0.9+0.1 0.120.0
C20:2 - 1.0+0.0 - - - - - 0.1+0.0
C20:3n6 - - - - - - 0.3£0.4 -
C20:4(n-6) - - - - - - - 0.1+0.0
Total SFA® 82.6+0.2 67.8+0.2 75.640.2 83.8+1.2 54.340.5 75.140.8 80.7+5.4 96.4+0.2
Total USFA®  17.4+0.2 322402 244402 16.2+1.2 457405 24.940.8 19.6+5.4 3.6+0.2

UNot detected.
IMean+SD (n=2).

Means in the same row with different letters are significantly different at p<0.05 level.
“Total saturated fatty acids.
Total unsaturated fatty acids.
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