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Abstract

This study was performed to update the National Standard Food Composition Table (NSFCT) published by Korea
Rural Development Administration, especially focusing on vitamin By, for Korean pork. Total 7 primal and 22
retail fresh cuts of Korean pork were analyzed for vitamin B, and the applied immunoaffinity-HPL.C was validated.
Vitamin B, assay by immunoaffinity-HPLC obtained recoveries over 95% and coefficient variations of precision
below about 10%, which met the limits required for validation acceptance. Limits of detection and quantification
of immunoaffinity-HPLC were 0.01 and 0.03 ng/100 g, respectively. Quality control chart showed that analysis
performance was excellent during the entire of study. Vitamin B;, contents of pork cuts significantly varied depending
the types of primal and its retail cuts (p<0.05). Belly, Boston butt, rib cuts showed relatively high vitamin Bi»
contents compared to other primal cuts. Vitamin B, content of pork retail cuts were also significantly different
within the same primal cuts (p<0.05). Among 22 retail cuts, the highest vitamin B;; was observed in Tosisal in
belly primal part (0.98 1g/100 g) while both Aldeungsimsal in loin and Hongdukkaesal in hide leg were the lowest
by 0.33 ug/100 g. This study provides reliable vitamin B, data for the Korean pork fresh cuts through standard
sampling, method validation and analytical quality control, which would be used for update of Korean NSFCT.
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ZAshe Aoz A QTh1). Vitamin Bp 4 413
2oL 24 yg/day . W% 2%Fo] A9}, vitamin B S1A)
Yol A of 2] Mlze] DNAFY 3 2o #osts F83%
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ATH2,3). T, HZ FA, olsA At 25, AYE
<71 & o]g&3} o] 9= sarcopenia®} dynapenia”’}
vitamin By, 2R3 #A7E Atk A7t Barwo] Aol &
&%t vitamin BpAlF el F8AJol FAHEI @)
Vitamin Bpi= 21F2 B2l AFHE $ Sl dhaldy) fe
wo] 9ol A1t Wl AKintrinsic factor)9} 2 gHate] &
FAE AT ths 3 FNA FFETHS). wWebA], 4t
HH7F AojA]= wRlolu 978 AAl = $9o SRSl
vitamin B, 25 0] W8] BAet= o w Huwo] glo
™, vitamin Bp7} T2 T84 25l EAH] Wil 5=
3 AF AHE Algkete Aolu AjE she AlECAE
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TUA 7/ aHlE AEHoR JFrtste FAIR,
20131 7]5E A% 1919 S5 L] Ro] °F 42.7 keoll Eatar
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Vitamin By, 3 %(cyanocobalamin, purity 96.0-102.0%)
< Sigma-AldrichAKSt. Louis, MO, USA)el| 4] 918150,
™, sodium acetate trihydrate®} acetic acid= WakoAHOsaka,
Japan)ol| A i3l AFESI T B0 ALgE Sl

T 5% ¥ HPLCHE= AH&sISith 41 5ol AHeH
Z7 315 (standard reference material, SRM)-< SRM®
1546a(meat homogenate)< NIST(National Institute of
Standard and Technology, Gaithersburg MD, USA)l| A ¢
5191 21, BCR® 487(pig liver)-2 EC(European Commission)
Ale] IRMM(Institute for Reference Materials and Measurement,
Geel, Belgium)ol| Al F-4atich W7 E4Fd 2] A
¥ in-house control A &&= Al #E = &-(Imperial dream
XO world class 3step, Namyang, Seoul, Korea)E -7l 5}<]
2EsI] WA Hash ARSIt

Az FH|

= &2+ 8H9] (National Institute of Animal Science,
Wanju, Korea)oll A L3t 27102 AM5H 1552 25+
o] /NE® A ugEd FHAY =5 55157 35 2%
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Vitamin B12 & % immunoaffinity clean-up
F70] e g vAstE Al5(eF 5 g, wEe
¥ 12 995 H#3sted 0.2 M sodium acetate trihydrate
buffer(pH 4.0) 49.5 mL%} 1% sodium cyanide 0.5 mL-S 7}3F
% %-29}7](Cole-Parmer 8893, Chicago, IL, USA)E °©] &
st 1023 253 A ele H 100T &-24Z(WB-20M,
Jeio Tech Co., Daejeon, Korea)oll 4] 1413t &3 th =&
H AlEE o2 Y¥7g $ Whatman No.1(GE Healthcare,
Amersham Place, UK)S ©]-&3}o] o] 2}3}9t}. Immunoaffinity
column(Easi-Extract vitamin Bi,, r-Biopharm, Glasgow, UK)
& A 2o|A 304 WX T columne] -89-S A A}
I 75 3 mLe Y3 columne 2 SHA A o2}
H AR FF99] vitamin B, 3% ol Wk 3 mLY
33] 714 columndl] FY3te] 59 Z9] cyanocobalamin-g
column®l] 2171 F Al 77 3 mLA Al Ha T8
WA BoES AT FAP]E ol &8kl F71(F 40
mL)E column QFC. 2 FUSHHA column W -2 A A%
hS methanol 3 mLS columnd] FY3t] 2=
cyanocobalaming methanol 2 &-ZA]7 Al g Zol] 313515



Analysis of vitamin By, in fresh cuts of Korean pork for update of national standard food composition table 985

o} vEhe FEAe A 4% Z7](EYELAMG-2200, Tokyo
Rikakikai Co., Tokyo, Japan)& ©]-&3lo] A4 7}~ Sl
A & FFF 05 mLS 718k cyanocobalamin<
AL A 7T F8]E AP AL 0.45 tm membrane filter
(cellulose acetate, Adventec®, DISMIC®-13CP, Osaka, Japan)
2 oJsle] ZA vialo] ©& F HPLCZ #4319t

HPLC/DAD &4

Vitamin By, %3892 cyanocobalamin 3% 10 mgs
& 10 mLol| &3A1A 1 mg/mL X9 stock solution > Z
A Ze Ty -187T ] ko] Hitaln] £4] A] 0.025-10
ng/mLe] Wb HEE s|Aste] AHEEGith Als &
vitamin Bi;= HPLC Agilent 1260 infinity(Agilent, Santa
Clara, CA, USA) A|2®lS o] 8-3}o] columne C;3 ACE
3 AQ@B mmx150 mm, ACE, Scotland, UK)E A}-8-3}¢] Table
13 2 o] 7l 2hoA EAskslh o] W o] 5%
flow rate= 0.25 mL/min, column oven &=+ 35C, A|&
T 100 pL3itt. F2l €%5 % cyanocobalamin 361
nmol| A &3+ 2™ peak purity 215 $13] 200-600 nm
TrA Yehde FFEE S8

Table 1. Gradient condition of mobile phases for vitamin B12
analysis

Time (min) Water (%) Acetonitrile (%)
0 100 0
11 85 15
19 75 25
20 90 10
26 100 0
35 100

2MH HAS(method validation)
Immunoaffinity-HPLCE ©]|-&-gF HIE}Y By 40 A
© AOAC(9)¢} ICH(10)2] AAA EAW AZ 7}o]
o Fste] Aot 5ol 4 (specificity) 2 EF
cyanocobalamin#} #1152 SRM® 1546a°] vitamin B, S
BAsla B4 A DAD 727](1260 infinity, Agilent)Z ©]
£3led 200-600 nme] MM FFEE SHstn
HPLC ZA=2ZrtE oA gl FFF3 A =9 vitamin
Bz ¥ = DAD spectrum S H] W 5}o] peak purityS 91519
t}. 2144 (linearity) & 8491 cyanocobalaing A] 5.9]
vitamin By, ¥ & FF2 E3sh= F 570 & #$(00195,
0.0391, 0.0781, 0.156, 0.313 pg/mL)°l|A] #4] %= HPLC
peake] WA} FEole] AAE ARSI AAA G
ZAVEA T 7 Z3HA (limit of detection, LOD) <} & #alA|
(limit of quantification, LOQ): blank A] & & T z712]
HPLCZ ¥A38to] A ZvnlE 39 signal-to-noise(S/N)<]

oo |t
2,
-0,

Hzke EFAXE 247 337 102 F3 73S U s
LODS} LOQE Talgith A e 53 uE2d SRM”
1546a¥} BCR-4879] vitamin B, & &S £A35l1 A8 S

> 3

=5 AlLtet 35E(%) = YERIITE 2732 in-house
control A] & (commercial infant formula, Absolute, Maeil,
Seoul, Korea) & 3}F°l| 582422 53] duplicate® HH&-
2135l repeatability(intra-day precision, RSDr)E ¥ 715}
o™, duplicate® SF7ll gHHY 59U F<F F 53] At
o] reproducibility(inter-day precision, RSDR)Z A Atste] 7
Wde B

=M EZ 82| (analytical quality control)

BEAZA 72 E AOAC guideline(11)0l] F38lo] A 82
B3l A 717 B9t 3=, In-house control
sample(commercial infant formula)®] vitamin By, -2 10
3] o]} EA3lo] relative standard deviation(RSD)7} 5%
nRhe BAgko & QC chart®] H ks 7lEao® A%
stal, ¥ Zddkd 2 3FeHd (upper and lower control lines,
UCL and LCL)#} 23] 7gHd 2 3}¢Hd (upper and lower
action line, UAL and LAL)S o}e}j 9] 2|3} Zo] Al4ksle]
S AR5t A58 AT "t} QC AIEE 4
3t QC chartell EAISHH 4 EF4-S Helsaith

™

UCL and LCL=mean vitamin By, content+2xSD
UAL and LAL=mean vitamin B;, content+3xSD

EA e

S 7Al= SPSS(Statistics package for the social science, ver.
22.0 for window, SPSS Inc., Chicago, IL, USA)Z 2 13 &
olgalion] B, EEAAE Tahw o5 folA A
©]& Ducan’s multiple range testE ©]-&3l ol 1%
sttt ES A F 5] A2 Pearson corelations
p<0.053} 0.01 o] x
coefficient(r)E H] W&} T}

EA8a 0|59 correlation

i o nE
Immunoaffinity-HPLC &A% AS

Vitamin By, 353 (cyanocobalamin)Z A £(SRM® 1546a)
2 HPLCE 243 A2n e S Fg 13 2t} F A2
o] ZZntEaNA Feld cyanocobalamin peak2]
retention time-S 304522 A& AUX]5}9]. 2 cyanocobalamin
peak®] 200-600 nm *H9] 4] 3%E DAD spectrum®] S
A&} peake] =E7F 9% oo 2 =7 YER) HPLC
M specificity 7} o= & 7 AN
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Fig. 1. HPLC chromatograms of cyanocobalamin standard (A) and sample (B).

(retention time 4.63-0| A1 W= = peak= S = peak
o). B2 o] M A (linearity)-2 A 2] BlwA W& £
9] vitamin By, 5= ®elellA 2] S gkel tht 24124 w2

r
2
-0,

HAE Jep =AY AFE EQ1% Aoz xFgdQl
cyanocobalamin% 0.0195, 0.0391, 0.0781, 0.156, 0.313,
0616 pgmLe] FEZ A 2H FFLAS 77} 3314 BA
o HEks o] 8ste] HPMS 2Ad3 A Table 29
7ro] y=2006.5x-22.033 (R’=0.9996)] A} #24]S Ao 2 A
dol S & & AUk A, blank testol| A
signal-to-noise H]-&2] 217} 3uj ¢} 1005 e sto] Aozl
AZEA L} A FEA = 747} 0.01 ng/100 g<t 0.03 1g/100
go 2 =59 vitamin BpE g Fal7|o T3 A G
HlE #0E = U TKTable 2).
Immunoaffinity-HPLCE ©]-8-g} vitamin By, #412] 74 &
A(accuracy)< 433} 12} 3= 52 A E<] cyanocobalamin
o g o] <F 2008 Aol B Hole F TR FuEd

Table 2. Limits of detection and quantification, and linearity of
immunoaffinity-HPLC/DAD assay for vitamin By,

Vitamin By» (ug/100 g)
Calibration curve equation (y=Ax+B) y=2009x-22.033
Correlation coefficient (RY) 0.9996
LOD 0.01
LOQ 0.03

Parameters

= A8t 34ES Blasksi on 1 A3 Table 3%
Zt}, ZaE4 BCR® 487(pig liver)ZH SRM® 1546a(infant
formaula)®] A Z42Fe] <154k 112.0049.00 pg/100 g2t
0.55+0.16 1g/100 g¥} H] W 3}ed immunoaffinity-HPLCH S
2 dojzl Higtez Aol 3F&e 7H7 99.6%
95.0%5 AUt A o] A E A (precision) 5= 130
in-house sample(A| 3 infant formula)E- inter-day<} intra-day
of 24zt ¥-A3le] CV(%)7k< AlLtet Z 3= Table 491 2
o] Z}7} 10.5% <} 8.5% At} EA W] H g U
EA et AlRolA 54 o] TE 5o wet
depr| A HBR o]of met A3t Ttol=eelE 485

FeA B2 A Frh10-12). AOACHA AF-g-3laL
£ H2F rlol=aelo) wad Fehido] A9 Fr G50

o]
A

Table 3. Accuracy of immunoaffinity-HPLC/DAD assay for
vitamin B12

Vitamin By, content (11g/100 g) Recovery”
Sample D - 2 %)
Reference value Analysis value
BCR” 487 112.00£9.00 111.51£11.51 99.6
SRM” 1546a 0.550.16 0.520.09 95.0

DReference value indicates the vitamin By contents of BCR® 487 and SRM® 1546a
ovided by EC and NIST, respectively, as the certificate value.

)Analysis value indicates the vitamin Bj contents obtained by immunoaffinity-

HPLC/DAD assay for vitamin By, in this study.

3)Recovery (%) was calculated by 100 (analytical valuefreference value).
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1.1%E 95-105%, 100 ppm- 90-107%, 100 ppb-10 ppb2]
73%- 3548 80-110%, 10 ppb2] 7% 60-115%= 7|th 3|4
EZ AAIBEL Ath11). & AT AHeE FuEZ o
vitamin B, 5% &0 dFHE 710 3582 BCR®
487°] 7% 95-105%, SRM® 1546a<] 73-%- 217} 80-110% 2}
60-115%2] & Gzl vlste] & Aol o =& 355
< o] immunoaffinity- HPLC 22 2] H&AJo] 9-43HS
glE 4= Tt gk, FE oA % in-house sample]
vitamin B, F%& 5] tgh &%= AOACS] repeatability
9} reproducibility & 7152 <F 15%2 £ ATolM 42
AU CVare oli ol EAe] HuAlo] e
g1 4 Ui

Table 4. Precision of immunoaffinity-HPLC/DAD assay for
vitamin By,

Vitamin By, content (ug/100 g)

Sample ) o e D)
Parameters Repeatability Reproducibility
Infant formula Mean+SD 5.57+0.48 5.36+0.52
(QC sample) v (%) 8.60 9.69

1)Repeatability refers to the results of 5 independent determinations carried out in
a sample by analyzing 5 replicates of the same sample in the same day.
2)Reproducibility refers to the results of 5 independent determinations carried out in
a sample by analyzing 5 replicates of the sample at different assay days.

ICoefficient of variation (%)=100 (SD/mean).

HEA © 2 in-house sample S A3 sl A7 £4] Al e
d zHo g BAE A9E Ay} 22)4Ho] AAd
2122 72] = 3 (quality control chart)E ©]-&-3}
do] el 9 <lellM A &H oz A=A AFE
BUE s Grh9). wAFHAER S 8 A
I EFE 103] o] w48t CV7E 5% IRkl 10749
A2 HE ik 508 1g/100 g2 715z AFsigl o
o o] 7)ol 12xFHEHAAS} +3xHFHRE AlLbete] zhz)
4.26-6.25 1g/100 g B9 #e] A A (UCLY LCL)L. 7,
3.76-6.74 1g/100 g x| AN (UALZ LAL)C.Z A% 8}
of BAFAE Feol AHgson & AFolA A
ANEE BA5he BE ddnitt 243 AIEE BA
TU3 20w BN Ans BUHY S A7 BE 24
grol #e] Al ekl daS Bl 4= SIS thFig. 2).

rie

[¢]
—

¥o > i o
do & @ i rr

Aol FE EF2] vitamin B, £4j0] 3P H
12 Bt AT @] GHE sl A )
< UYehll= 224 =59 vitamin By, w4 %k
o] $-3lal o] & FUIRFAFAA TR 82

el e ez sdEch

N

7
T 65
=
%6 ¢ o
v5.5.- e ¢ °
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= e ® .
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E
3 4
;}3.5

1 2 3 4 5 6 7 g 9 10

Trials
Fig. 2. A quality control chart of immunoaffinity-HPLC/DAD assay
for vitamin Bi,.
UCL and LCL=mean+2xSD, UAL and LAL=mean+3xSD.

ZHM EF]S EAY vitamin Bqy EE

=52 1A 2 78 59l (primal cut) 771-2H (tenderloin),
54 (loin), =4](Boston butt), $the](foreleg), F the] (hind
leg), AH 2 (belly), AH|@ib)= e 5 Al -9l (retail cut)
20, SABAE, GEAlA B4l A, SEALH
A, el el A A4 BAAL B =t
Y, Az, Sk, A, EALA, A7), A
A, o3, 4N, 2H)E E/3t] vitamin BpE 4
g A3l= Table 594 2th £99 vitamin By, 3
0.33-0.98 1g/100 g WS WEhfo] 91 wpa} oF 3ul
o] zfe]lE Hg=d| 77) primal cutso| A AHAAE F-917F
0.69 1g/100 g& 7} #-& B vitamin By S ERH
2, ST 9171 042 1g/100 g2 7P R Bitghs
el ek 3, 22 primal cuto]2He Al F-9]ol| whe}
vitamin B9 ko] oA o2 2ol 5 UEehiinh A
primal cut®] Al 59191 EAA-S 0.98 1g/100 g = A
227) retail cutsellA] 71 =& RS HOl WA Ze
primal cutel] £3dh= 44| Z-9- 038 1g/100 g0 = 5
Yeh AREA 59 dell A= oF 26819] frol Q1 Aol &
Bk vk, otte] primal cut®] AR H9) FollAE FA)
o] 0.65 ng/100 g & 7P =& e Hla, A
5591914 = 0.36-0.47 ng/100 g W] <ol A 2] &<l
Zpo15 YERNA] @itk & 2270 Al H-9jollM 71 e
vitamin By, &S HQl F-9l= AHE e EAI4H0.98 1
g/100 g)olAx 7P W& ke Hel F9= Aty
SN T dLE54(0.33 ng/100 g) o2 °F 3|
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ZE9] vitamin Bp &% AFolE YERASATH

Table 59 A A|¥ USDA(12)ell4 EA18F =52 vitamin
B 3 AR} 323l o4t =89 vitamin By, 32
H| w3l & wf, 28]} oF Folo s A B8] o =%
oy & RYdAe thia e Aoz Yehyith E3
0]=t =52 belly2} Boston butt 5917} 212} 0.84 11g/100
g2} 091 pg/100 g2 th2 F9lo vlg) =& g3 Hile
g ol Fulat =59 A B4 dSske BRI E
B Ao A= T2 primal cutel]l H|dle] =& vitamin By,
g JeERITE vk, il ESoA TP e
vitamin Bp#d-& HQl Stk 9} A-83he vl= =59
hind leg %91 0.71 pg/100 g2 T2 9]0l H]a) v w3
£ vitamin By, 2 YERTE B, 55 37 F2 5 E
AZ 3 =52 IAE 243 Greemfield 5(13)= th
2 84 vitaminEL A37)olA o = kg Hol
HHA | vitamin B of 9] 2 A37]Ho) o] Be 224
A T %ol HAEE U1 1 W97} 088-1.11 pg/100 gof] o] =

Table 5. Vitamin Bi; contents in fresh cuts of Korean pork

tha B8k =tl, 53] loin chop(e4l) F-HlollA A=7]
£-219] vitamin B 020 1g/100 gQlHl] whsted 2w 2]
A= 1.06 1g/100 go] o] AEH o] 2 Aol& Uehde
Ho]FQth 2 AFE Aol ISl A AlFgt
8 59 dubAE Shake Table 637 2o o] & ghaf
B Aol A] A3} vitamin By, 3Hkate] AvAS B4
gt A3(Table 7), AHTHo] 2 =K F9|7} vitamin
B, &H&Fo] =9IThE Greemfield 5(13)8] B aobes &

il SheER vitamin B, FEOlA = 29 A S Hol
o o] AQl Aol E YERH REA(p<0.05), AW Tt
BAACRZE fo04 Aol gl A= Yyt o]
23t 5A A= qulAt =5 9o AlF 95l e
I EE9] varationo] Z7] wEQ Ao w Holx|=d),
AA FAE =5 F9 FolA AREEe] 10% ©]/d<d
F-9)(E44, gl Ak, Znf714, 2] vitamin By
kel 7% 042-0.87 1g/100 go| W= & F-9fcl B}
o] Ht oo s U Y= e & w, vitamin

K

Mean vitamin By,

Korean primal pork cuts Korean customer Vitamin By, % of RNI" for primal cuts Reference value”
(US equivalent name) retail cuts (ug/100 g) v (uI;g/IOO 9 (vitamin By, 1g/100 g)
Tosisal 0.98:0.16" 40.6
Galmaegisal 0.87+0.09" 362
Samgyeopsal (belly) Samgyeopsal 0.62+0.14° 259 0.69+0.23 0.84 (belly)
Odolsamgyeop 0.61£0.02° 256
Deunggalbi 0.380.00° 159
Moksim (Boston butt) Moksimsal 0.6410.16 26.6 0.64+0.00 0.91 (shoulder blade, bone-in)
Galbi (rib) Galbisal 0.6410.16 26.8 0.64+0.00 0.52 (loin, center tib, bone-in)
Ansim (tenderloin) Ansimsal 0.610.10 252 0.61+0.00 0.52 (loin, tenderloin, boneless)
Buchaesal 0.65+0.02" 270
Apsataesal 047+0.11° 19.6
Apdarisal 0.45£0.10° 189 o
Apdari (foreleg) Y 0.47+0.10 0.55 (shoulder, arm picnic, separable lean only)
Kkurisal 0.45+0.10 18.8
Hangjeongsal 042£001° 17.6
Jugeoksal 0.36+0.08" 15.1
Deungsimdeotsal 0.62+0.10" 259 0.56 (loin, sirloin, bone-in)
Dungsim (loin) ) . 047+021 0.53 (loin, toploin, boneless)
Aldeungsimsal 0.33+0.09 13.7 0.53 (loin, centerloin, bone-in)
Boseopsal 0.500.04' 209
Bolgitsal 04820.07" 199
Dwitdari (hind leg) Doganisa 043:009" 78 0424007 0.71 (leg/ham, whol ble lean only)
witdari e 4240, 71 (le whole, separable lean o
: Seolgitsal 0.41£0.10™ 172 P Y
Dwitsataesal 0.35+0.08" 14.6
Hongdukkaesal 0.33+0.05° 137

l)RNI, recommended nutrient intake.
YSource of reference values: USDA nutrient database (12).

IMeans with different superscript small letters in the same column for the same primal cut are significantly different at p<0.05.
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Table 6. Approximate composition of Korean pork cuts”

K imal pork K { .
%ﬁqﬂ?valenf";mg‘s "rf::;ifﬁgm“ Water (/100 g) Protein (g/100 g) Fat (g/100 g) Ash (g/100 g)
Tosisal 71.760.09” 2045:0.07" 5.8240,01° 1.0310.05"
Galmacegisal 66.30:0.24° 17.92+0.08" 12.16+0.11° 0.95+0.02"
Samgyeopsal (belly) Samgyeopsal 59.23+1.43° 17.09+0.60° 25.99+4.32° 0.82+0.03°
Odolsamgyeop 5835+1.51° 17.124041° 17.7140.09° 0.94+0.05°
Deunggalbi 60.19+097° 17.88:022° 17.19:0,05" 0.95+0.03"
Moksim (Boston butt) Moksimsal 66.37+1.37 17.87+0.80 13.9940.33 0.950.04
Galbi (rib) Galbisal 66.20+1.15 18.70+0.41 13.59+1.42 0.92+0.03
Ansim (tenderloin) Ansimsal 73.97+0.72 21.18+038 416030 1.13+0.03
Buchaesal 71.58+0.48° 20.09+0.03" 6.65+0.05° 0.97+0.03°
Apsataesal 73.53+051° 20.82+0.12° 4,68+0.68° 1.010.02™
tpdart forelee) Apdarisal 71.43£0.32° 20.56£0.84' 7924028 0.99:0.02"
1l (Iorele;
P : Kkurisal 73.1040.26™ 18.842021° 591052 1.06£0.03"
Hangjeongsal 57.62¢1.19" 17.980.45° 16.67£0.04' 0.86+0.05°
Jugeoksal 72.28+0.18" 2049+021° 6.130.06“ 1.04£0.01™
Dunsin (i) Deungsimdeotsal 62.40+1.10° 17514053 11.94%0.03° 0.95+0.04°
ungsim (loin ) . ., .
$ Aldeungsimsal 70.870.87° 22.90£1.08" 5.130.28" 1.09+0.05"
Boseopsal 71.80£0.10 21.13£0.59 5.14+037 1.07+0.02°
Bolgitsal 73.07045 20.79£036 481052 1.08+0.01°
Duitdart (ind e Doganisal 72.50+1.50 21.29+0.77 423+0.19 1.08+0.03°
witdarl C!
: Seolgitsal 72.470.80 2090+1.62 5.39+0.06 1.060.02°
Dwitsataesal 72.97£1.02 20512093 5.11£1.27 0.98+0,03"
Hongdukkaesal 73.27+1.40 2003024 5.44£1.16 1.05£0.00°

"Approximate composition data of Korean pork cuts was provided from National Institute of Agricultural Science, RDA, Korea.
Means with different superscript small letters in the same column for the same primal cut are significantly different at p<0.05.
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