CHAIR[Ye] B/ o AlF0el S8

e s
dsteistz YR 4F St

Alolz|ute] Axg) HF = A7 o7l 71| FA| Y HAL 250 AuF e S 7 Al Fe| gt An)ate
L F-E ]2 Z7MA A} A& 9= Calorie Control Council®] FA}el| 23 1995\ v]= Aal & 72%7} low-
fat, reduced-fat, fat-free food$} beverageZ- A1) 31 7o) 19961 ol = 88%(cIA}: 90%, ‘F=}: 871%) & 7}t o]
A vl supermarketell A e =3 9l AAHF Al F-2 A A 0] A0 9.8%0] #FsHs 5000 Fo] e}
=3 1990 d o]l wd 1,0007] o] Are] F-x|u}, A x| u}A| Fo] A|A}ol| A= ek,

weba] A EA)2A AL lean meate) AHE} o] Bes] AFENH e G Folk WYL T2 Ao
v} A EE texturer} Wstshe=E-2] FAIZE @A BASHA = glel A ko] AFEA i LS A
LB Al Foll BFE AF3EAL creamy taste, ol A1) nigA gt 3L, 2|44 vlelwls) X ate] 35 5 o
8 71A] 7158 gt} 2ehv) A Fellx] AuaES 29024 A1FE WellAe Auke] 7153 o8 R
2RSS A% 2 AAAHE 2UF A A FY textures WBHA]F)R] e A 22 AuF - A ubo] A )t
o] obd tAFA] - & A3HA =3 AA L FAAGAAL o] AdA ] dAR-A) 9 At Y A L3}l 2 =Yg
71&o] A =t

RA A& A4S 3 AR vl 40097) o]ake] Em? o] &) st tf Al A9 FF-= v oheksict.
O] B o]u] A}go] LalEAY B3 &4, 53] 25, FDARRE Y A8/ Y £9) A2 ghx glch $9
et A obA] dAIFAIE o] 43t AFo] FAIFHA = Ukt AAA FAlel upet 22zt ARA] AFAA
o] YA4H Ao AuEw wgt I Al 27t dAFA] AES] JE o] FoA Ao g P} BardA
= dA AAF LR A dAFAL] F579) o] 59 AFAEANAM S 45 =3taAl )

o) A X8} (Fat replacer)2- A|H}S- 7] 2.0 F FF fat substitute 9} whlldl ol el=31 8-S 7|H o2 3} fat mimetics
1= 4= g oh(Table 1).

1. Fat Substitutes(FS)

FS& fat analog2 % E2]-9v] B8 FR| 25 £ A8 o8 s} 313z o2 A" A &xt
2 59 - F3HL0 2 triacylglycerol#} FAFEE, Akl 22|, 7FE XA ek 710 2 ¥rlElt). Sucrose fatty
acid polyester(SPE), sucrose fatty acid ester(SFE), carbohydrate FA ester, polyol FA ester, MCT(medium chain
triacylglycerol)@} -2 structured lipids, dialkyl dihexadecyl malonate(DDM), esterified propoxylated glycerol(EPGs),
Trialkoxytricarballylate(TATCAY’} o] ol &3lc}. o] B2 B A|A1F ¢l A& 359 o= 77 Beke] ExLE ¢
g AFEolgen] o] 58 o83 /HEAER o] Al g vk vt Ao Eo] AHEE 4= gle Al
9 W= 4 A Ake] B9 - s3pd Al o, w3t A 2 Aol o8 AR w3 AR
2] BelA AL Awpate] Bx3t: Y AlE ZolE 2AFoZH WA = QP o] 5L F-H3 brand
name$ 71| 2 AV e A2 QA FDAC L AM-S A Fol B2 opA] ARIA 02 AMSHA] ok
(not commercial available) A& % A4~ glc}.

(1) Sucrose fatty acid polyester(SPE)

SPE= A8He] 47|19} A bake] 7E2 8A17] Abo]] -8 APH S o] 43 Ao g Adrt 184} 6~8712 A|ub
Ato] ofj el 2 w3 (interesterification) T transesterificatione]] 23} esterd3-S A4S 2 FrEo]zIt). olu)
2AE AA4ke] F57 2 Y7l SPES] ERA A, 715K, B34S AFHo ATt gl Aol
Procter & GambleA}ol] 2]3] 7Juk5]l Olestra(Fig. 1: Olean)Z )&, S48, HAG 5] 284 7|24 4%
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Table 1. Kinds of Fat Replacers

Food Category

Fat Mimetics

Fat Substitute

Carbohydrate-based Protein-based Fat-based
Milk/Dairy-Type cellulose, gum, inulin, microparticulated emulsifiers,
products maltodextrins, maltose, protein, modified olestra
(e.z., beverages, cheese, oatrim, polydextrose, whey protein
sour cream, yogurt) starches concentrate, other

protein ingredients

Refrigerated/Frozen cellulose, gums, inulin, microparticulated emulsifiers,
Desserts maltodextrins, oatrim, protein, modified salatrim,
(e.g., ice cream, polydextrose, starches whey protein olestra

puddings, fillings,

concentrate,

other lipid

cheesecakes) protein blends, (fat/oil) analogs
other protein
ingredients
Meat/Poultry Products gums, inulin, maltodextrins, olestra, other lipid
oatrim, starches (fat/oil) analogs
Fish/Shellfish Products olestra, other lipid
(fat/oil) analogs
Cooking/Salad Oils microparticulated olestra, other

(e.g., used in cooking,

protein (salad oil)

lipid (fat/oil)

frying, baking, on salads) analogs
Other Fats and Oils cellulose, gelatin, gums, microparticulated emulsifiers
(e.g., margarine, pourable inulin, maltodextrins, protein, protein salatrim,

dressings, mayonnaise,
and other spreads

oatrim, polydextrose,
starches

blends, other
protein ingredients

olestra, other
lipid (fat/oil)
analogs

Soups/Sauces/Gravies

cellulose, gums, inulin,
maltodextrins, oatrim,
starches

microparticulated
protein, modified
whey protein

emulsifiers
olestra, other
lipid (fat/oil)

concentrate analogs
Cereals/Grain Products gums, fiber, inulin, microparticulated emulsifiers olestra
(e.g., crackers, muffins, maltodextrins, starches protein (cracker), other lipid
breads) (fat/oil) analogs
Confectionery & Candies cellulose, microparticulated caprenin,
crystalline fructose, protein emulsifiers
gums, inulin, olestra,
maltodextrins, oatrim, salatrim,
polydextrose, polyols, other lipid (fat/oil)
starches analogs
Baked Desserts cellulose, fiber, gums, microparticulated emulsifiers
(e.g., pizza, casseroles, inulin, maltodextrins, protein, protein olestra,
microwaveable frozen maltose, oatrim, blends, modified salatrim,

meals)

polydexirose, polyols,

whey protein

other lipid (fat/oil)

starches concentrate analogs
Prepared Entrees cellulose, gums, inulin, microparticulated emulsifiers
(e.g., pizza, casseroles, maltodextrins, protein, modified olestra,
microwaveable frozen oatrim, whey protein other lipid (fat/oil)

meals)

polydextrose, starches

concentrate

analogs

Savory Snacks
(e.g., chips, pretzels,
popcorn, puffs)

cellulose, fiber, gums,
maltodextrins, maltose,
starches

olestra,
other lipid (fat/oil)
analogs

5 A ukAkS- 223k}, ]9 potato chip, tortilla chip 59 savory snack#| 24| ¥ 7)-8-24] FDA9] 491& wlgkor}
fast food restaurant® 2 1 39-& A= AR HXA LS A 7153 Aew PzrEr). Olestrad] ga-S
1597F sl S T A3Eoln w|FA A|wHtel =Z7|(AHA Cs o) 2 2 a3} lipase®] 2h8-of] 23]
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(R: acyl group)
Fig. 1. Structure of olestra.

FallE =] ekol S AH WA ek B oh= HA LR w$- gk sta Y7L, Bt shelf-life F ol A
71828 frAlel| FHei =2 =t} SPEE Al-2ol|A A A2 EAet S5, safflower F Sol 2 £33
o] & 715 EFsted AHgsle AAE A7 fiob. el B cramping, £ ¥, #|-44 vlEll o
FrAstel 22 A1) Base] glel Olestra ARg-of] T3t 3huke] 7o) dAA3] 2ha L o™, 2|44 w]e}
w8 FAstel gt -2 FDAL v]eldl A, D, E, K] 715 Table 29 o] #AsH t}ga & £
TE AlFel BAEE slodc)

“This product contains Olestra. Olestra may cause abdominal cramping and loose stools. Olestra inhibits the
absorption of some vitamins and nutrients. Vitamin A, D, E, and K have been added”.

A vl=te] 2 AlAell olestraE- 01-8-3) snackA|FEE0] ‘Wow(Frito-Lay's) 2l 0| &5}l A5 o] vl 5
Ut FA] 2ebute] 8005 7F Bej= A 10 o= 7 wWol Bl Al F 0 2 7 2H ).

(2) Sucrose fatty acid ester(SFE)

SFE+= A|wH4ta} Adwke] mono-, di-, triester3}3HE-2 lipased]] &}3) E35o] 44 Aol Fosnz gape 2
F8r} 5~7709] free hydroxyl groups} A|¥Fake] Bl FA o2 18l f3lakgol Holrlu] AR v]FoiE
F3HAl 2 PFAR 2 ARS-e] $2lEe] Qi

(3) Carbohydrate FA ester, polyol FA ester

47)] o]2fe] 4Ak7]E 714l sorbitol, trehalose, raffinose, stachyose 52| polyol® A uFAFz}S] ester 2 g}of} ol 1t
E13] A 2|92 Z Orafti Active Food Ingredients®] HP(high performance) inulin, CultorA}} Sorbestrino] g}tk
HPinulin- chicory inulin &2 #€] WS g £d] Fv], T3] of-$ a37} £& YA Wolc} &3 A §7A]
9} o9 F-AFsE mouthfeel 7} texture - 713 gel -FAFTERE 3 Ad8le] A AW} =& fat -free spreadi} ice creamell A}
42 £ gJr}. Sorbestring- sorbitol =3 F4= sorbitols} X| ¥4l tri-, tetra-, pentaestere] 352 1 g5t 1.5 Keald]
S Wy A2 elx A o] A 0@ o] 4=%] 9k )} salad dressing, baked goods S-of] AM&-
g 4= 9t

(4) Structured lipids(SL)

SL& 3}sbd why m= F4of 9)3fe] A=A} random transesterificationel] o8] M-SR wF, =7, AF
AuAakE 3-8 TGoloh. AR® = Qs APAke] F571 vl $- olofstz $749) H9% W7] Wi B9
AlEe 84" 4 3E 5Ae] 9} Coconut, palm kemel oil2%E Auhiko 2 714238 3= capric acid,
caprylic acid 5-& fractionationd} 32 o] E-2 t}A] glycerole] ol A8 Z23}3t0 24 vtE0]xl A 2L TGolth XA
3l 712 & MCT(medium chain triacylglcerol’} 9] ov ¥ 2% 9} x| 2ollx] B5F ok ale Abslo & v] oA A
3132 48] TGol vlal oI} 437} Er}. GRAS EZ02 WA JIH 2 o457 3.0} 1 goF 83 Keal
£ Wel d#ke] Zhae a8 =X ¢}

Nabiscoe] 2|3} /W%l salatrim(short and long acyl triglyceride molecule)}S- 1 g 5 Kcal®] g2ke i} Mol x
DR o14de] AFAHMHCACYF aFA AR £33 mgAditefs o) »8doz F25E gearic
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acid7} 2.5 A€} HA ol Adx] ¢kor} cocoa butterE thAlE}= chocolate-flavored coating, caramel, toffee
ol A 4 3ot Benefat™olele AR E 585 7 ¢iv}. Benefats} cocoa butter®] melting profile-< w2~ $-A}
gle] 2 H4-F22 Ax¥ 3 glr}). Benefatd A3} baking chipF} 71&9] 42 AH&- baking chip Ale]el]
texture, chip flavor, 7] S. %o} -2 x}o]7} WA E]R] ¢hol” o] 45 &= 18 271 4 qlr}. ®ul o]z} Benefat
© 2 |23 chocolate chipS- ice creamel] 3713} 1w 2. 23] frozen dairy product A 2| = 71 o] oj=¢ic).

P&GA}ol| &)l 7|k caprenin & A] salatrim®] YF 2 glycerol®] 7} $4F7]el| caprylic, capric, behenic acid7}
247t ester AS 0] 224 wHEo]Z on cocoa buttere} F-AMgE 7)%-& z+3 9)e] soft candy, confectionery
coatingel] A3t Aoz e 9lct. B3] behenic acids TS $3H-S Z7 9lon] HEzxow Tzl
caprenin 1 g5 5 Kcal®] gk Yich. &) GRAS affirmationol] 3] ¢-& Wl Abeljolct.

o]9je] = Fig. 2014 Bz uje} zko] DDM, EPGs, TATCA 50] 9l.or] o]5-& A3 ke =] &7v} lipase
o] 213t 37} A HA] ot 2 A@E AT FAEAM = ol AAH oz o] 4H K] 93 gl A o)t}

2. Protein-based fat mimetics

il Ag 7)1 B0 2§ fat mimeticst ARk, S5, 74, F, YedilA-g 2by T 925003 70/1 tsp; 273 1~1.5 m)
2 A¥E vlAgA} A A E(microparticulated protein product: MPP)e|th. MPP:= §lx}e] 2h& 37) 2 9l3}e]
oA BF creamydt B3t AZHE F31 freeze-thaw stability7} ItH?. o] A2 F7 2o A &= o] geld}s
At creamAd S = 5 IR AT BE] e, retorting, UHT 34 52| 7oA & Hdsle] fAE,
salad dressing, frozen desserts, margarineel] A8 7}5-3}c}. ©hulalo]| = 2 flavor maskimg & 79} antigenic, allergic
vh-g- 55 sl elel ule}l vhebd <= 9lt). NutraSweetAlol] 2] 8] 7Nt% Simplesse= | 29] diAA|gto g AE7E
L2 1g% 4Keal®] S-S WAL 53} gel AR 2ol Z1E peishd duke) kA B =) Affirmed
GRASe|™ butterfat2 AT 5= gl &2 $Fo Hrlsle A 7129 79 Wz}, texture(thickness,
mouthcoating)el] 3114 F-2]4 }o] & Ko™ FEsfo} & | 2 A<= ). ‘Simple Pleasure Brand Ice Cream'-2
Simplesse & ©]8-3F olo] =zl

3. Carbohydrate-based fat mimetics

B3B8 7] 2 2 3§l fat mimetics 2+ gums, starch, pectin, cellulose, corn syrup, polyol 5- o 3-#-0] GRAS &
Foll &3te ZER o ANH TAA, A T2 @ol 2e|d AEoldt. o] 5L HAREMAE AR &
O} 2] A] fat barrier 2 A2 4= 9T}

(1) Starch

Aol 7128 A A 4009 F0] l=H] o] F 2/37F 1990 o] Fol| uk-Ee{ =] Zle|c}. Native starche} 3
AFo] 5 A= pregelatinized X+ instant e % glr). StaleyAbollA] 199113 73} Stellar7} o] 4 91t
o)L SR EL Al Q& ZppEasle] v EL2 BE F 2 4F spllA] B FA 4o FoEH
S5l wg AL QlAlEe] BrEE ¥AT Zelth flede AdA| oot vlaA HWe x-S A kst
o] margarine, frosting, filling, gravies, A X"} -F-A|&, cheese, frozen desserts ol AR}, E3] W, Tz} 9]
microwavingA] A517] 412 ASAAFE JAShs AAEo] sl A AF AxgAtEe] AMEET et 714
A& olx] A& ] ¢ v} Opta Food IngredientsA}2] Fantest= -2, 22 3]z} dele] 7S5} Eof £33
B2 7129 At AR Bt 22708 AT E) AvebeAle] Paselli SA2 ZFAPAE-E o] 43 722 444
ol 1A’k geld HAY F ohje} B%, 8%, microwavedli A} 481 wi= He=#] odech

(2) Maltodextrin

Maltodextring S E-& Ato| v} 8§42 7leRaste] o). #2153} DE(dextrose equivalence)’} A £}
st 52 715AE AR} AEVIESE 1 g2 4 Kcal®] d3-& W™ Grain ProcessingA}e] Maltrin® M040°]
ot =)uke] A EZF ) glon} 3k xRS (1 serving® 15 g ¢]AF) osmotic load Z7}2 Qlsled hslA] &3}
F vehd 4 9le v 2 o8 o] A Fol WA sflof g

“Sensitive individuals may experience a laxative effect from excessive consumption of the product”.

National StarchA}¢] N-Oil™-&- tapiocaZ] H-& 0188 AL ZE ]2 gk o] # 4] frozen dessert, salad dressing®]]
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AH&-E1t}. Table spread, margarine, im itation sour cream, salad dressing, fillings, sauces $-of] A-8-5t}.

(3) Polydextrose

Polydextrose= glucose, sorbitol, citric(phosphosphoric) acid®] FgAZ 1g% 1Kcal®] kg Hch Gum,
confections, frostings, salad dressing 5-ol] A}-8-0] 3]7}%l Abe] 2 Pfizerr}] “Litesse” 7} o 4] AHEo|c}.

(4) Oatrim

Oatrim$- oat®] A Z 9ju]o] AEFFHES Fxol o3 LEAHOE slpEa)sie doixl Ao 5% H =9
B-glucan-& 7313 Qr}. BB TG} -F-ALEH mouthfeel& zt7 ¢l 2w retort, HTST(high temperature short time)
ZA A Hxel WAdAM-e Z3 9t} frozen dinnero] A3 9l “Leanesse” (ConAgrarl), StaleyA}2]
“TrimChoice” 7} ¢)t}.

(5) Z-trim

Z-trim-2- USDA®} G. E. Inglette]] 2]3) 7iut=lgl o oat, tiF, F, 29 34F4 B8, ) U] ARXE
L2 RE 5ozl w4EA) -84 A-f-A(indigestible insoluble fiber)e|t}. F-x|u} AF wries | x]H} 2] Fd|
o8 2 o)r] E el Aix] ko) gel 3] €)) |, chocolate, brownies, cheese 5-&] A Fof] A s},

A F7HA) g g2 diA Ak FF9) 2 88 AT o v B A Aube] AL ¥ 7Y
ol Yoy aouich S5 PR fARES 7154, HHA 2 A, AAA ] i A= 1wl
< o} Zlo]r}. Volpenhein®] A7 cfAA|uke] 7t o3l Bdgle ¥ 27t 25 5 g AER
do 2w A4E Fo|n Al Fd oW A xHE Yerke AlEA .0 hit or miss’ 2|22 o]e]A Rolch.

1%
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