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Abstract

This study investigated the effect of cooking method on the nutritional composition and tenderness
of loin from Korean black goat crossbreed to apply the goat meat to senior-friendly foods. The
samples of loins were grilled to medium (71C) or boiled for 1 h, and then utilized for the
measurements of proximate composition, energy, vitamin A, niacin, and amino acid contents, and
texture profiles. The boiled goat loin contained lower (p<0.05) moisture content and higher (p<0.05)
fat, protein, and energy contents compared to the grilled goat loin. Protein contents of two groups
were more than 5 times higher than senior-friendly food standards. Vitamin A and niacin contents
were not significantly different between two cooking methods, but niacin contents of two groups were
more than 2.8 times higher than senior-friendly food standards. Significant differences were not
observed for total, nonessential, and essential amino acid contents between boiled and grilled goat
loins. The boiled loin had more than 1.8 times lower (p<0.05) hardness, springiness, gumminess, and
chewiness compared to the grilled loin, and hardness of that confirmed the level 1 of senior-friendly
food standards. These findings suggest that boiling can make the loin from Korean black goat
crossbreed tender enough for seniors to eat. However, the addition of nutrients may be needed to
apply the goat meat to senior-friendly foods.
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oUfA] &2 Korea Food Codex(MFDS, 2021)9] whHof wial ol 9l Z]vt 3kefo] energy
conversion factor(FAO, 2003)S1 4.273} 9.025 ZZF &3t the o] &2 sl 3oz UrEHH k.

Vitamin A 82} 24

Vitamin A $F=-& Korea Food Code(MFDS 2021)0] &sto] EAI519 T} Al5e} ethanol 30 mL,
10%(w/v) pyrogallol in ethanol 1 mL @ potassium hydroxide 3 mLE &35t & F 95T ojjA] 302
e 71l 71 At Sad ARE WAkl 33 S5 30 mLE 371510 separatory
funnelof] £71 ThS petroleum etherZ o8] 3| FZ51YHT) o] FE2E0 T $ES sodium
sulfate anhydrous® A|ASEL, 40TolA 7Y %23k ThS isopropanol 1 mLE E5}o] SuFire™
C18 column(4.6 mm x 150 mm x 3.5 pm, Waters, MA, USA)°] A2FEl HPLC(1260, Agilent
Technologies, Inc., CA, USA)Z HA3}tt. 240 0]-8-3t mobile phase:= ethanol : water(95 : 5),
excitation wavelength+= 340 nm, emission wavelength= 460 nm©|3Jt}. %% AIN= standard curveS
ol83la] A& 100 g9 pug retinol activity equivalents(RAE)Z AFEo}3ict.

I

Niacin 2l 24

Niacin TS Korea Food Code(MFDS, 2021)0] &3lo] EA51%tE A|EE 5 mM sodium
hexanesulfonate-0.1%(w/v) acetic acid?} S3to}1l 302 59+ 223} AE$H & 0T, 9,000 rppm(Avanti
JXN-26, Beckman Coulter, CA, USA)OA] 302 59t ARSI 88 AL 02 um
syringe filter= oJT}5}a1, methanoll—} ZE4E d4 07 EAF] HLB cartridgeo] o3kl 10 mLE
'20] niacin?} niacinamideS S&A|Z ). n-Hexane O 2 cartridgeS A|215}al, 80%(v/v) methanolS
2o the 3a} 254+ AUISI9T o]F Capeellpak UGI120V(4.6 mm x 250 mm x 5 gm, Shiseido
Co., Ltd, Japan)o] A2FE] HPLC(1260, Agilent Technologies, Inc., CA, USA)O]| A|& 10 pLE F5}
o] 4599t} Mobile phase A 2 B= ZF2F 5 mM sodium hexanesulfonate —0.1%(v/v) acetic acid®}
5 mM sodium hexanesulfonate —0.1%(v/v) acetic acid : methanol(35 : 65)0]310H, A7t 59t
1 mL/min®] flow rateZ A : B = 100 : O(for 3 min) — 3%/min — A : B = 70 : 30(for 7 min)°]
HEE 44519} Column temperature@} wavelengthi= Z+2} 40C 2 260 nmo|gloH, A=
standard curveZ ©0]-85}0] A& 100 gd mg niacin equivalents(NE)Z AFESIFTT.

Amino Acid g

Amino acid 3552 Korea Food Code(MFDS, 2021)0f &5}o] £4513ict. A|&2} 6 N HCIE &35}
SFL 110ToflA] 24A17F <9 7hRaligt 3 40TollA 9k 555ttt HClo] 5] AIAE tha
0.2 N sodium citrate buffer(pH 2.2)°] =°]il 0.45 gm membrane filter2 oj3}o}HTt AL
HPLC(1260, Agilent Technologies, Inc., Palo Alto, CA, USA)of| F¢J50] EA4519it}. E 2=
standard curveE o]-85}0] A& 100 g gO & AMESIT]

Texture Profile &4

Texture profile £4-2 Bourne(1978)9] HHof w} AA5I99tE AEE 2 x 2 en’E AFGH &
2174 10 mm9] cylinderical probeZ} %32l universal testing machine(Model No. 5543, Instron Corp.,
MA, USA)C 2 A|Z =0]9] 70% $Z7HA] 2314 U2l5I9ict. ojuf) A Z AL load cello] 500 N,
pretest 2 test speed”} 1 mm/s, posttest speed”} 10 mm/sO]QIT}. F&F AT= SMS(1996)2] 1o
w0} AHE319A0) Hardness2] 749 Al&0] A2t A5 A4S 2719 peak 5 WA peak?] ZILH(N)
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Fig. 1. Effect of cooking method on the proximate composition and calorie content of loin from
Korean black goat crossbreed. These data are presented as means+S.D. *Different letters
indicate significant differences between cooking methods (p<0.05).
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Vitamin A g2

ZeHPHol S¥4 W 549 vitamin A gl H]2|= FF2 Fig. 29F 2. Boiling A2
9] vitamin A SFFES- 592 ug RAE/100 g meat0|] O™, grilling A2]7-2] 6.28 g RAE/100 g meate}
90149 2}o]& HolA| AGIthp>0.05). Boiling H2]3t A4 117]9] retinol TR 5.0 /100 g meat
o= HIEQOM(NAS, 2016), grilling 23t FA117]19] 59- 5.8 1g/100 g meat= H 1= QIc}
(Jacobson and Pethick, 2013). o]&{3t A7) Avk= E 70} FARE F0]9it}. Vitamin A
S FEUEh ALFRUSFAE KS AS7IE(MAFRA, 2019)014 vitamin A 5 712 = A% 100
g3 75 pg RAE olgoltt. & A3 AMo|A boiling I grilling #]2]5-9] vitamin A e 242 119
ZSHAE 71 HT 119 9 12782 @A Hot TFZISHAE QI571ES S5 Eohe A

o= ehgeh

Niacin 2l

Zeo] 594 wAE SAHY niacin ] WX JFS Fig 33} Zrh Niacin TS
boiling @ grilling A7} 27k 4.53 @ 5.32 mg NE/100 g meat0].0H, Ze]uo] ma 2 xjo]
£ Ho|R| UQIt}H(p>0.05). Johnson 51995} boiling A2|et FA17|9] niacin SHFS 3.5-3.7

Vitamin A (¢ gRAE/100g
meat)

O = DN W e O 3 N e W

Grilling Boiling
Fig. 2. Effect of cooking method on the vitamin A content of loin from Korean black goat
crossbreed. These data are presented as means+S.D. N.S.: not significant (p>0.05).
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Fig. 3. Effect of cooking method on the niacin content of loin from Korean black goat
crossbreed. These data are presented as means+S.D. N.S.: not significant (p>0.05).

Resour Sci Res, Vol. 4, No. 2 | 109



Lee et al.

mg/100 g meat2a! H 5}, Jacobsoni} Pethick(2013)- grilling *2I3H G4117]19] 732 4.10
mg/100 g mearehl G105, ol 2 AgATIol A #ALE, Ek 2 Ao X2l
T2 niacin $F2] 2lo]7} QIUE o= coenzymeo] FZHE niacing HT510] niacin®] ZHE
ulo} 27] wHEolch(Sever et al, 1997), R eItk THASHHE KS Q157 EMAFRA, 2019)0]
A] niacin F 7|EA|= AIE 100 gF 1.6 mg NE olifolt}, B A A4 boiling E grilling
A179) niacin TS 27 DHUSHIE 12A R 33 W 2882 ot WHAAE U572
FEsiq0t

Amino Acid &2

Zepo] T4 TS S amino acid Yol VAL L Table 13} 2k, 5 oflicAl
SHL boiling D grilling 2] 77F ZF2 17.17 @ 24.28 g/100 g meato]}om, ZEHPHo] W g0
22l 2Jolg HolA] 9ktKp>0.05). H|W4ohu] Al Z- proline T2 boiling #2]5-2] 0.36 /100
g meat’} grilling A2]79] 0.50 g/100 g meatHT} S0 0 A LEREOLH(p<0.05), 1 2o
aspartic acid, glutamic acid, serine, glycine, arginine, alanine, tyrosine % cysteine $Faf2 22"

Table 1. Effect of cooking method on the amino acid content of loin from Korean black goat crossbreed

Ttems Cooking method
(¢/100 g meat) Grilling Boiling
Total amino acids 24.28+5.08 17.17+7.37
Nonessential amino acids 14.30+2.89 10.13+4.21
Aspartic acid 2.46+0.53 1.74+0.77
Glutamic acid 4.12+1.06 2.93+1.24
Serine 1.134£0.19 0.79+0.34
Glycine 1.56+0.23 1.09+0.40
Arginine 1.824+0.42 1.30+0.59
Alanine 1.59+0.31 1.13+0.48
Tyrosine 0.9840.19 0.69+0.29
Cystine 0.15+0.04 0.11+0.05
Proline 0.50+0.05" 0.36+0.05°
Essential amino acids 9.97+2.20 7.04+3.16
Histidine 0.71+0.17 0.4740.19
Threonine 1.08+0.24 0.77+0.34
Valine 1.25+0.23 0.87+0.38
Methionine 0.27+0.14 0.23+0.13
Phenylalanine 1.09+0.19 0.75+0.33
Isoleucine 1.11+0.25 0.79+0.36
Leucine 2.13+£0.42 1.49+0.67
Lysine 2.33+0.56 1.66+0.76

*®Means+S.D. in the same row with different superscripts differ significantly (p<0.05).
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ol2}(Kadim ez al., 2008; Yarmand and Homayouni, 2010), 117]2] FA2 %7} Z715-2 F219]
s}, &, AalelslE 3K Lawrie, 2006; Tornberg, 2005). $-2]ufet TP SHIE KS Q1=7)%
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SHAE Q=7]E 1|0 3T ¥, grilling A E]Te] 7% 500,000 N> 23}st0] 1125
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Table 2. Effect of cooking method on the texture profile of loin from Korean black goat crossbreed

Cooking method

Items
Grilling Boiling
Hardness (N/m®) 865,851.38+148,900.92* 471,949.04+55,551.29°
Springiness (N) 60.36+10.15" 33.22+4.61°
Cohesiveness 0.43+0.06 0.42+0.08
Gumminess 28.88+5.45" 15.93+3.92°
Chewiness 1,783.324+590.96° 543.41+190.42°

*®Means£S.D. in the same row with different superscripts differ significantly (p<0.05).
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