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g Yo A ofax @AFrt wikg Held vy YIME 2 AEEH KFY
dde]  oisto 22 477t st Hed o2 T 4y 4HE"
Leander’(1980)5< 17|18 71834 =9 Collagen gelatindlA]7]8 & A& o
#BAL STAMNAM Ko A3 2 Ao dde] Euxz R1g # o
Howe3(1982)9‘ 7tg A ddde WA 2 Zae 98 Atz KFol fEHA
4ol Attt QI Locker® Daines'(1974)% |59 gz % @uA
Oﬂ o3 SdlAn F{rEed BAZHEH L A BAsPH.
Igene’(1979)5 ¢ 2% Wl e AEL 719 Fo $35e FvE
AeAye 8-S g BasHo.
fﬂr"»})ﬂ SFE 7MEF ol 22 W3 Qo AdEadE oS T8 Qv E
Hozg wny|e v AT FHo=2 3t
231‘«} Hoole 7tg xEste olf7t SR AL 17l A WA, Fng =

U
oy
of
A
rir

N

Ze 271 AsHeln

1719 27 S42 AA%Ed 17 U FRE B T2 4L Su Ut
3, FEL ¥ GHEAS sy MEd At F 17 & Ygol 92 HT
seu 222 79 24 249 A4EHE 2487 BB 298 w9 =z
A Zol AEE AT

3
dukd o zy WYL A AE Y FE€ Y2 vs 5 Ued 1€ z9
£ Roasting, Broiling, Grilling, Pan frying, Deep fat frying, saute(stirfrying)s©|

Qi 598 %7 Yo E Braising, Cooking in liquid(Simmering, Stewing, Poaching)

%ol Jdem, HZd= Microwave ovens ©-&3F g WHo] Wol ALEH I YT},
ety B AFEe 237 A SteaksE A 74x| Z2iWy Fo dEHY A

2 z2Y 9 Roasting® F9%8l2 Braising® MEstS 1, £33 A Zo)

o] &3+ Microwave oveng ©]&% Z#lo|A Moisture, Protein, fat, ash ¢ %

e 2a3ge w ou Wyl YEXNE B RANSY o 2FE B3}

€ vtelh
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ZWye & HJu7] ¢4 Steak ©13H3H34 W3t

I. As 2 239 44

1. A =

B oA AgE AlEE 1999 69 RFAFIA BAAY W AKHAA
B 9 AAOND & 25kg) 5ME FHst WA 5~TTAA 2443

Z Trimming(X% 3 AZA A5l 200g¥ ¥ld WHoz WHFEH -20C W&
To] KA Ad AEE ARSIAT

2. 49 WOH

1) == ¥y

WA T A Ed AEE 150g0.2 A3 Cuttingdtd] oje H o 43S
AxRA A 7FA %2 9 Rosting, Braising, Microwave2. 2 #3921 Steake]
W2 2% 7F 70C(Medium)ol ©l2%2 &< Cooking Time, Standing Time,
Post Processing Temperature Rise (PPTR) & ZAFstich

@ Roasting

Roasting Oven2 Commercial Turbofan®® Model No .E32 (Made in
Newzeland)©]¥ SteakE Roasting 7] ¥3% Pand A Eo] 20om¢l Stainless
Steel Pang A48},

Cooking Time wlg] Edf Oven €% 200CAAM 15% L=
oasting & ¥ H o] FArt Cooking Timee Oven Stoll Aol Azkgt =3
9 1 Standing timeS ¥ 331x] @kgrr}.

Steak 2] Temperature= <% 7]&A(PDT-300, Pocket Digital, Korea)& A&
3la Steakel 7153A F Aol Probed ®# ¥ il Cooking del =9 Cooking
T o 2x W #FAslY 2xrt AT WY FHa g2 2R REEdS
g o L& ARE3EATH

oft
o
ER
_H.
p—
o
-°r‘~' e

® Braising
Roasting® #& Oveni’q’L Pang& A}&3td Braising WHS The Meat
Board®(1991) W o2 3842 Temperatured %73 < Roasting™ 2 W
o2 3.
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© Microwave
T4 597) AANAZ MR-5875FR FuE 2450MkE SteakES 71 9%
Pant 7F215cn X A Z10cme] A7) Pano] ulgdo] YF 71dde RS 914357 9
3l Paper Towel $19l A Cooking3t¥d i UF FEIHE AL A3y 9359
28 Cooking ¥ 10&z+ F4& & % oA Cooking 3}9&3’—, Steak 9]
Temperature &4 £ Roasting® Z< Wyoz g3}

2) 295 2719 % Wi £
Total cooking losses& 4317 Yt A=A (KB-2000P.R.S.SCALE)Z
Cooking ¢ F A% CookingF 2l FAE Z5A3JL Drip lossesE Stainless
Steel Pan vtge] do} e AEE =AsY3 Evaporation lossE Total
O

Cooking losses ® Al Drip lossesS ¥ Ro 2 AAbslg .

3. AMA RN

1) 2

297tE dxYPoz 4g9] Sampleg 105°Ce] AZX7|A 34413
Drying® ¥ DesicatortlolA] 2-2o] & w712 4087 sy o Fake
A

I okt
o 1%

2) £ 993

Semi-micro Kjeldahl} 2.2 4g9) Sample-g Kjeldalhl Flaske] @1 Ba&A
Al CuSos, KoSos(1:h)]2 B&AIZ] F FFA 99d (FE47](Buchi32)2 =
g gas =430,

3) Ay
Soxhlet & HOoZ 4g9 Sampled Soxhlet¥ R o] B1 65°CE A5t 16
AZE B ALE FEE 9

4) 3y
4g°] Sampleg 600°Co] 332 oA 71dd = Desiccator& oA} @24 e &
FAE FZs
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gl 2 A7) ¢4 Steak ©]3eH W3}

1 zeEfd & A 2 g7 A Fo 2935

Yol Be SENFE FUAs7] A5t Steakd WFLEE 70°CE 39
A Roasting, Braising, Microwaveol A Steak® Final Internal Temperature,
Cooking time, Standing time 2 PPTRY W& Ay E ZFAiAE Table 13 2
t},

o37]A Final Internal Temperatures Oven<olAl SteakE 7AW ojA Standing
times X st x99 Aol Huo] =2WE W Steake] WHLEE LI
t}.

Cooking time OvenZolA =& Alz7+E @30 Standing time® PPTR2 o
ANz 7] A %9 A& BEr) Table 1914 B uvpe} o] Steakd] Ul
Beowy 70°Co o]2& A|7HS Microwave, Roasting, Braising€£ 2.2 JEl% &4
o} Mccrae% Paul’®] 479 tt& Zxz Jehgo

Mccraest Paul’el A7l ojstd 71d IF9 £%& Table 2014 Hi vief
7Z+o] Microwave, Braising, Roasting£o.# Jelues AL 29 AFEEdM 2
E3tgEd, & dFd A= Microwave, Roasting, Braising& 2 2 Cooking time©]
YelgdEd ol 29 AFAEE 25ecmFA L SteakE AREIF wbH 2 A
Az 150g9] HA SteakZ X Eo] & 5cmIAIR Ado 7] H7HR FEo] AF
sted Aee Alzke]l HojA dojd X 3ok

T3 Steak? WELE7F 70°Col 9)2& A7+ Roasting®] 2% R¥ 158
o2 offe ATy WBRHEG B ARA Hels dez ded oE, ol
APl e 719 A Steak WFEEE7F 13°CAH vl 2 dFE 719 A Steak
o] WRLE7t 24°CR T Steak] FA EF 300gd 15002 2 Aol
A7t AEQA X ok

ol9} & ZAFE Bengtsson'5e ATFAME Ze AFAE UgldEd
Roasting A9 &%7F 5°Ce -20°CY) ¥ e ANEE Roasting & 23 -20°Col
A} Roasting¥ 3o} 50%9] 2 :; A7k} 12%0}1%e] Cooking losses?t ©f LA st
[k srFTh

el A Steak®] Cooking time< Oven 9 &9 Roasting@ 2] Steak WH 2%
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[o]
LI e

o
[o]
©

X2

of B2 °§ oF 4= 91l 3 Steakd] Z7)o) wEtA BE xlo)
7t A5
Table 2011*1 icﬂ}sﬂr Zo] dHE £5E 30-50TCAIllA w23 50-60C,
60 - 70CAIO) M E HxE =gAEd, ol d9 d8J} FESY L iy
of o] &= jFoZ AztE
ojg} & 1719 ¥ AL (Heat transfer)o] taixe & &34 A
2719 A% B, 58 AR Fo Wolrt Bol 2Hsted ofF

WEoz AzE,

—

e o
ped

w5
w°] B7]

n7le) geld @ Awe wrle @ 4, A9 Askety e, aPn AEH
2Pl gstel ASH, 2719 NGHH Ft EAA, ¥, 2F 5 o
Alatn eXezae 999 &E 2rl9 HzeE, 29 2/ EVHY LE
H5e ¥E B

Table 1 - Pyl e AT R di7] AL F9o 25203

Cooking
Roasting Braising Microwave
Method
Items
Final Internal . . .
70C 70C 70C
Temperature
Cooking Time
. 15 16 3, 30
(min)
Standing Time i
) 52 * 05 41 £ 0.2 6.1 = 07 :
(min) |
PPTR |
) 58 £ 09 52 £ 05 6.16 £ 0.2 ;
% Oven temperature : 200C
% Beef Tenderloin Steak : 150g
¥ PPTR : Post Processing Temperature Rise
% Significant at 0.5 level
% Replication 6
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ZE ol wE& 37l 4l Steak olFsHH W3

Table 2 ~ Mean valves for rates of heat Penetration

Temperature I A% FEATES 2FEALE)

Interval
C) Microwave T Braising Roasting

10 - 20 0.25 0.60 0.90
20 - 30 0.25 0.45 0.75
30 - 40 0.15 0.30 0.75
40 - 50 0.10 0.45 0.90
50 - 60 0.20 0.45 1.20
60 - 70 0.35 0.60 1.80

Rate of heating as it affects the solubilization of beef muscle collagen, J, Food,
Sci,(1974),39:18.

3 Microwaveoll Al Roasting® 25 £ @7olAE 38 330x FAx9 Al7to)
288995 29 ATl ot 15Kgd SA A 40%EHoM F 4R,
60%E Hl A o 208 100%E BN F 23% 0] 225

w2t A, Microwave?] RoastingdlXME 31719 =79k ZH AT wet
Cooking time°] B& 9FS Wi gl&o] FAdA

Standing time®] 79 Roastingel 7} Z %3, Microwave, Braising &4 2 #
gkt}. Braising©) Standing time°o] 7}3 #& o|f2& 49488 A3 Oventd
AX F&3 27t “*0121 Aol 7108 % 8t Roasting®] A ©£§ o]fg]
ATFETG &S QIS deUAEd ol 12719 A7 &74]7} AE X3

2" A7 AT Microwave Oveng A28t Cookingdt 23 ©l7]Alzke] 17
T AEE AYed B A9 F$ %3 Microwave Cookingol 7} 70 ti7] Al

Fig 1& & 17lgoele YRewmst g
2ol arlg stets 7 YA o wak

[ }0 >\1
L
24
o
)
ot
ot
o
s
£
N
}d
a4
avf

—
1=
-
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149+20°C2] Ovenol A 1408 &<t 7}¥ Al Roasting® Zolo] ma} =45
Z Aol7t Y& BAF 3 Qi

o]} Ze FAYL A3 Ystd QAlelE Convection Ovend Ab&3le] &
9 B¥Jt uud FdsA FAAFR Ao WA & 371" olE Roasting
3 & Carving® 74 $o& Oven® oA Standing timeo} ¥ 38t}

L\\\\\\\\ilwimt

97cC
65C
52C
52C
56T

77°C

Fig. 1, Temperatures at different positions of a loin cut after 140 minutes of
cooking in a 149° *20TC conventional oven. Values are estimated from the

heating curves according to Funk et al.(1966b). Courtesy j. Amer. Diet.Ass.

—

Standing time2 A Wole] =)ol we} tolzk YA WRE 102 A
F8to] Carvingdts Ro]l £t 1 olf2E TAYo|UY Lxe 1E BEe
Roastingrl 7] 02 ZdE &5 €x9 #ste) we} A nWe] &
o % BY¥H Fd Carvingdts Ho] AIsctz AT

2. Z8W P & Cooking losses?] W3}

719 iE 293dS W H17] A Steake] Total Cooking losses, Drip
losses, Evaporation losses$} Evaporation ratio® 432 ZA3l:= Table 33 Zt

Total Cooking lossesE& B Microwave’t 201%Z 713 =%t1 Braisingd
RoastingZtZt 18.1%, 17.6% <22 etk

o]= Kylen"59 ATFNANE Steak?d WPLE7 65°CY @ Total Cooking
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z el e Hu7] ¢4 Steak o} 353 W3

losses”t Roastingdl &= 21.4%°}3 Microwaveol A= 293%=Z Roasting B.th

MicrowaveZt o B2 #%& Jehlido
Kylen59 QFAMs 2 ARG 42 251 B2

Roasting®] Al87} 1800g 2 & Cooking time 52802 B2 Al7to] Ay
2 FAHAZI
Drip lossesE® B ¥ Microwave heating®©] Roasting®.th 2 9]& 9] Drip losses
b Udgudz 9EH  Ruyack® Paul®So) 93" Microwave heating©]
Convectional Oven®] Al Roastingd A B Tt}h Drip loss7} & A2 A=A 28 &
2o AFo 7| ti 29 AF=EFdAM EREAT
£3 Mccrae®t Paul’® AFNAE Steakd WH&x7F 70°CY w  Total

Cooking loss?F Microwave heatingo| A& 28.32% < w| Drip loss7} 1241% %1

RoastingolA]&= Total Cooking loss7} 2820%%Y w Drip loss’t 5.12%=Z

Microwave heating®l Al © ¥ Drip loss7} UEIYA 2 A3 9 x5t t).

Fig 2% Bengtosson’59] A7 93l Oven £=7F &8t 2 Weight loss
7}9t& graphZ YEHW L Oven& =7l @€ 48 &4vtd graphZ Yepd S &
At .

‘L}a‘r/ﬂ L 2xdA 7198 = Ao Cooking losses7F B ZA dojdg AR
:": o) 7))(;}_

Ritchey 9t Hostetlet'! o 2]t Steake] WR2E7} F712+E Juciness7t 3

I Cooking loss7t %718tk 851 Bengtosson’o] %o 93td Steake] W

227} 65-70°CALol ol A A A 2] Cooking loss7t 7HE ol s gittn @l
Table 3 - =8 WY ©E Cooking Losses2] #3}

4

mOl

Cooking W
Method Roasting Braising Microwave
Items
Total Cooking losses 17.6% 18.1% 20.1%

Drip losses 3.7% - 8.9%
Evaporation losses 13.9% - 11.2%
Evaporation ratio 1.27% | - 1.8%

% Evaporation raito : evaporation losses/ total losses
¥ Significant at : 0.05 level
¥ Replication @ 6
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w5 17] gAY WAL 57-75°CoAA QojutEd 60-70°CAFol N A Juice &
z9tn Ao
Marshall®E 2-& Oven2 ol A Roastmgﬁ}“ 9t Steake] WF 257} F7t

3t Evaporation losses?t 7188 & Oven2XolA Steak|#-2E7F 5715
A Drip loss7t $7t8 g2 g

3}A] g+ Total Cooking lossesE W2 Oven 2XolA 21 A3t Roasting$t Steak
b aga sgeh |

2718 71deA I8 I/EAE FFH &
(myofibrillar protein)& WAAI7|9 wlelr o] & @A Eol Cooking tlmeol Z
od w 2§ 23 £9 AHFSF 9 Udo] F7HEHA Cooking loss7t F7HEoha
Eig=¥

=3 Cooking losses= R AI7tT £%o] BL g v Aoz 234 gl
4], Bramblett®} Vail'®s] ost® e YR L% SteakZt® Ovend Eo| ute}h
A ai71e] Fdo] 2t it

= 5o 2594 #A Roastingdt Hol ¥& =X 31 Azt Roastingd A
Bt} Cooking losses7} % 3L DP%—“?M] A gz 328 o]& Roastingdte &

Qhof] ®H 9 ‘:}““Z‘J_—"* SAAAS §F9 FEFE 47 WEojgn R
a3 2 e Oven2 %ol A Roastingd Z°l Flavor, Tenderness, Appearance™

At o oz A

A WEIGHT LOSS, %
225
30 t
/
, 175C i
20 e
i s
7175

-7 -20c

10 1 -
7

10 20 30 40 50 60 70 8 90 100 110 min

HEATING TIME _
Fig. 2. Weight loss curves for end center temperature of 70C. Arrows indicate

time to reach 70C surface temperature.(Journal of Food Scine(1976),
Volume 41, p 1049)
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Table 4 - Z& WY o] W& beef steake] AP E v

Components
Cooking FE 32 2L R s
Method
Raw Meat 74.87% 1.09% 16.91% 7.13%
Braising 63.92% 1.06% 19.65% 15.37%
Roasting 64.34% 1.15% 20.37% 14.14%
Microwave 62.89% 1.31% 24.33% 11.47%

Hamm®®& 2559 259 AolHo) distd xFsiged dun7] FeiolA

£ AgSE 2% So BYF 99AR RN EASE AFSE =Edht A
F8A TARAY 2718 D8 99 2SE FISUA A4F2 W
A Fed) 7°coww1 zdzdzﬂ E—° twm?w 17 EHOZRY FUAA

z%| ejstd L%‘ dae 4—5—3} z&%wr YA BA Ahn AT &
FR3Fo] Eow wuld o] B WYT FEIFo] e WE T o
Fol ¥ UEhdgn st B APz AU

E# 1718 7tgaA 99 Buy) gasl Hed ole g A 2

299 ztae 45°ColA 85°CAtolel Yoiubl 50-65°CAol o)A 7H3 }%'—
doldrim

Table 5 7t #91¥ Steakel W¥e%7 80°CY o 2449l Zo] Wae Yetd
A, o9t e 2UAY AFL T WAZ Ushied vay we £Ro4
olibe 24 Qe Bas ¥ SxoA dole Rolg BEo] Ytk

JI-)' u}.

Ztga7le]l 9ol 2AES F& WEEQUA ZYHH(myofibrillars)e] ZAEo 2
3t 2P A9 (Sarcolemma) L2 HE FH D 2¥ALR FEE LA F
g€ "W o= 74 EZ(granular materia)ol b Uk

olgl & ITAH AW Holg wE:e 50°CugdM AFEY 60°Cr =B
4 AstA detda 70°CHel M Al gaiA g 4% A7 Bas
7FE 9% WA A X (denaturation)¥ ol W& B Ao 7)Qlstn Aolo
A 99d A7 §3 (actual Coagulation)9t © QA #A#Ho] gl AL

2 Bt}
Table 62 7[1E2%0 wE =3 WA (Sarcoplasmic), &

(o,
%
Jo
il
=
e
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(myofibrillars), Z3 %2 @A (connective) %2 Collagen® Tenderness$}
Flavor ¢ W3 &g Yetd F1

ol FT dAXxd HAFHY dFE v AL ZA A EWA(connective
tissue protein)@ ZYAH ¥ A(myofibrillar protein) & 1719 ZAZ3 A%
o AFAU FFES vAA Eo.

T3 71gol 93t Connective tissue %2 Collagene gelatin® 2 ¥ 3} 39
osle] e @A E BAlY Myofibrillar protein®] -3l o3t AAZT
i gt

Table 5 ~ 71ge] W2 A HF Zol9 WS (p)

2% o2 K e F |
(WEex 80°C)

sS4 a7) 1.76 161

kAl 317] 1.73 1.38

YH o) 52 182 160

A FE el wat ke Zelg JYEhEd Microwave Ovenoll A
L 2l Braisingﬂ} Roastingol = & xbol7t glith

o Hlxg A#E el ed Kylend A7 A&
s e 15—154 v e dn 644°CY W 127%2
o] AR AWNTF FrsAed ot B d79 Roasting® Bralsmgi}v:
H] =&t RA A2t Microwave$tE 2Fzbe} Atol & Yel L gl

A g 0%9] AP Steake WRLE7F 23AFE Fatd FFo]l Eol=
d o]z & A7 dold AolHE el Jr} o) oo Ao A4 d A

rlr

B2 429 dHez AAA Y (marbling)EFo]l ¥ =39 B AFd Algd
Nages 3 F39 $£9%802 Aaso] A, 3 Gerrand® Mallion”d)
ot 7tEL FiS QA st G A g WAL B ol e §E4

A KA F3 A= ole ol Ay XA
& 7HEE Asst A9 giied o)'5e r1o) o8 ¥ Roastingd

3 gt FETFE 08%2 B AFel £41 okilel 1098T wten 176°C

Ovenoll 4] 5-7% Roasting?dt %9} 3 B-3uko] 11%2 2 AT ¥ ztol= g
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Table 6 - Changes in Proteins During Cooking

Temperature
Change )

Sarcoplasmic proteins

Sarcoplasmic proteins lose solubility and denature 40 - 60

Maillard reaction, 40 - 50
Myofibrillar protein

Denaturation of myofibrillar proteins 40 - 50

Coagulation of myofibrillar proteins 57 - 75

Unfolding of actomyosin molecules <70

Myosin loses solubility 45 - 50

Myosin dematuration b3 - 65

Actin loses solubility <80

Tropomyosin and troponin denaturation, 30 - 70
Collagen

Collagen solubilizatio 60 - 70

Collagen shrinkage 60 - 75

Collagen conversion to gelatin 65

Collagen fiber disintegration, 60 - 80
Structural changes

Sarcomere shortening and decrease in fiber diameter 40 - 50

Birefringence begins to diminish 5 - 56

Loss of M-line structure, distintegration of thin and thick| 60 - 80

filaments
Tenderness changes

Denaturation of contractile proteins (first toughening step) 40 - 50

Collagen shage(second toughening step,) 65 - 70

Tenderization begins 54
Flavor changes

Meat flavor development >70
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3 37] ¢4l Steak ©]3}383 W3}

=

PP G &

v.d £

E dFE Beef Tenderloin Steak® A 7Fx & =g ¥ Roasting
Braising, Microwave2 2 Cooking %% ol ©]3 &2 Wi st A+ XAt

3 Ade oy 2ok

1. Steak®l UWHE&x& 70C=Z 39E& 9w Cooking Time Roastinge] 15&,

16%, Microwaves 3% 30%7F 285o™ Standing Time&

, Braising-2 4.1%, Microwaves 6.18%°} 225
Roasting®l 5.8C, Braising<

Braising<
Roasting¢] 5.2+%
PPTR(Post Processing Temperature Rice)<

2°C, Microwave® 6.16CZ e},

2. A 7tz =z WYl Cooking Lossesd W3E ®W Total Cooking Losses
o A Roasting 17.6%, Braising®l 18.1%, MicrowaveZ} 20.1%2 714 =A

Efyt o}
Drip losses ¥3& Microwave’} 8.1%% Roasting®] 3.7% 2t Zgkedl, ol&
Microwave oven®l 73 heating) 23 Ao =2 Atz "t

Steake] U@t RS ©vlws EW Roasting® Braising 2

3. Yo wE kg &
& #tol7} giglew ©x] Microwave Cooking®ll

Cooking R = dygEo]
A A gke] dFgFo]l A YElyth o]lE Microwave ovenollAl Cooking & W 7

g heatingol &g Lo} &FA 7IAT X
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ZFa 3

Fa4, olRe, uAE, (1994) 0 SEA B2 B8 £U959 F3 ¥w
a7, 87 24 H9 571 3 H0-346

A, AAE, AGH, o, BV, BB, U, olRa, WA, e

T4,(1983). A& SAFE =g AAEFAF P 300~332.
o] & %(1996) : "Beef Tenderloin Steak®] 7}¥ Z’:EI Z70 e E-33H
ol Wl AT u A HE g, HA g8 =2
olgd, A, PE&Z, ZEE(18869) ¢ FAE A R o)Fo #ET AT, 4
7] E5E ol3ed EAo @ A7 - FEIZAH FAESAIH 86dE
Al AT BIA.

Z2738(1994) : A 7t &o] & ATE o] &std 179 UF LEE t2/
z2 A 27lel "Ae g8 A W F5 £7 A 104).
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ABSTRACT

Studies on Three Different Cooking Method
Changdes in Physico - Chemical of Beef
Tenderloin Steak

Lee Jong Ho

This article try to show the results from three cooking methods of a steak
in 150 g by way of roasting cooking, braising cooking, microwave cooking. [
observed the cooking time, standing time and post processing temperature rice
of three steaks coming to 70 C by means of roasing, braising and microwave,
respectively. The results are shown in the followings:

It is shown that Microwave cooking takes the shortest cooking time and
the longest standing time in each cooking intervals and also shows the high
level of losses and that of drip losses as well. It is concluded that there are
not much differences among the ingredients of steaks cooked in three methods
but the steak cooked in microwave cooking method is shown to be low in fat

containment of it.
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