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There is increasing interest in developing flavor-enriched concentrate using byproducts of skipjack tuna Ktsuwonus pela-
mis as a replacement for commercial beef bone extract concentrate (CBB-EC). This study was compared on sanitary and
nutritional characteristics between skipjack tuna frame extract concentrate (ST-EC) and CBB- EC as a control of skipjack
tuna frame extract concentrate. The moisture contents of CBB-EC and ST-EC 41.4-4.9% and 45.3%, respectively. The
results of viable cell counts and E. coli assays suggested that CBB-EC and ST-EC is a safe and sanitary for use in food.

There were no differences in peroxide values among CBB-ECs.

The total amino acid contents in CBB-EC and ST-EC were

25.6-29.3 g/100 g and 37.9 g/100 g, respectively, and the major amino acids present glutamic acid, proline, glycine, alanine
and arginine. Regardless of kinds of the mineral, mineral contents of ST-EC higher than those of CBB-EC. The major fatty
acids were 16:0, 18:0 and 18:1n-9 in CBB-EC, 16:0, 18:1n-9 and 22:6n-3 in ST-EC. These results can be used as back-
ground information to develop flavor-enriched concentrates from byproducts of skipjack tuna as replacement for CBB-EC.

Keywords: Commercial beef bone extract concentrate, Beef bone, Fish frame extracts, Fish processing by-products, Fla-

vor-enriching concentrates
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Table 1. Brief information on the commercial beef bone extract
concentrate used in this experiment

Manufacturer Raw material  Sample
Nation Factory  Date Origin code
Japan A 2013.11 New Zealand J-A
Korea S 2014.07 Australia K-S
Korea O 2013.10 New Zealand K-OA
Korea ) 2013.12 New Zealand K-OT

2 WiEsto] 121 TR 244 autoclave (MAC-6100, Eyela,
Japan)ol| A 4417t 30+ 59t 7FEE Aol A7 Tl ohek
2] 2.6% (w/w)el| 3 dsl+= Flavourzyme (Novonordisk Bioin-
dustrial, Inc., Denmark)2 7}3F th-2- 40°Coll A 1A|7F 228 5
R uRg A7, o) 5 Wstict. Firiel Shole SEeln
A& A AT 5 2heFolat Bl 483t ok A FolE flst
o] 2194(0.80%, w/v), BIFIW 7§42 913t g3 E(Qingdao
Jixing Food Co.)(0.06%, w/v)2} flavormate (5= A1A) (0.03%,
WIVYE ZH2F J7Fskal A(85C, 202), 912100 mesh) %! &
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AAE 2448 FET ARRE o8-8 AOCS (1990)% o
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cowax -10 fused silica wall-coated open tubular column, 30
mx0.25 mm Ld., Supelco Japan Ltd., Tokyo)©] 225 gas
chromatography (Shimadzu 14A; carrier gas, He; detecter,
FID)E o|&-3slo] EA51% ) 4 242 injector ¥ detec-
tor (Flame ionization detector, FID) X5 Z}Z} 250 C = 3}
A, A = 230C7HA] S2AIT v 1587 A8
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45.3%, ez o] A9 717k 25.4-30.3% % 38.3%(HE 7]
Z 43.3-54.0% 2 70.0%), ZA 2] A9 7k7)F 12.3-20.2% 2
5.5%(A= 71 21.9-34.5% H 10.1%), 2&2] 478-% 242
12.3-13.2% 2 10.7%(AE 712 21.2-22.8% 2 19.6%)°] 2]
o} whebA, Al AR 55 9 Tl 5 g E o
o] 50% ool SiaL, o] o] AR e, Aetd 4 o9
Heto| =5 8 sl ©illE, WS F-/4d5k= hydroxyapatite
ol ol A Y Hu| oIS floto] VIS A EE & St
714, 183 52 g o] F3HE FEQl (A 5O o
FojA Q= Ao R AT Cohen-Solal and Glimacher,
1978). whetA, AREs=o 9 7irhgo] w52 of 7)o A4
o] el o] Urt f-7]-8uljol ofsto] 2 85l =] 2| Y= AdEl
Q3 FHEE U EA kL Qlof, A% 5 Alstol QFFst
WA mouthfeel 52 =7 4= glo] 2270l L8 Ao 2
= it

o] 5 Al AlE 7he] Ui S P<0.05 oA 7
o] AL K-S 9 J-A7} 247+ 41.4% D 41.6%= 7P Wk,

202 K-0A (42.1%), 2T A0l ¢ K-S7}F 254%=
7FF Wk, the 0 2 K-0A (25.7%), ZAHe] 22 K-OT

o

J- A1 1.82
K-S 1.12
K-OA 2.42
K-OT 320
1 1 1
0 10 20 30 40

POV (meg/kg)

Fig. 1. Peroxide value (POV) of commercial beef bone extract con-
centrate. 'Sample code is the same as explained in Table 1. *Means
with different superscripts in the same column are significantly dif-
ferent at P<0.05.

Table 2. Proximate composition of commercial beef-bone extract concentrates (J-A , K-S, K-OA and K-OT )! and skipjack tuna-frame

extract concentrates (ST-EC)

Proximate composition (g/100 g)

Extract Concentrate'

Moisture Crude protein Crude lipid Ash
J-A 41.6+0.12 29.3+0.1¢(50.2)° 15.3+0.8%(26.2) 13.240.19(22.6)
K-S 41.4+0.32 25.4+0.0%(43.3) 20.2+0.9°(34.5) 12.5£0.2°(21.3)
K-OA 42.110.0° 25.740.1°(44.4) 19.7+1.14(34.0) 12.320.1°(21.2)
K-OT 43.910.0° 30.3+0.1¢(54.0) 12.3+0.6°(21.9) 12.810.25(22.8)
ST-EC 45.3+0.1¢ 38.3+0.1¢(70.0) 5.5+0.3%(10.1) 10.740.43(19.6)

ISample code is the same as explained in Table 1. ST-EC is prepared by extraction and concentration using skipjack tuna frame. 2Means
with different superscripts in the same column are significantly different at P<0.05, 3The data are based on the dry weight.
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7H12.3%R 7P 9L, TR0 2 J-A (15.3%), 3] 745
K-OA 9 K-S7F 247} 12.3% ¥ 12.5%2 7H Wolar, oh3
& K-OT (12.8%)9] <=0t

SREEIER

AT AR 550 453 7lefagol ole] A4S vk
4=, A 2 IASHEZRO 2 Al H Qft) ATk AL 2ol
4753} 7\eketo] Sxole] olubil 4ot ATL AR R
o TAglo] W 71715 CFU/g olal 2 B4% H3iekdlo]
B B A A]).

Ak A 52010] TAFSHEZES 1.1-3.2 meg/kg W12 of
% ke Szolie(Fig 1) A% AR 50 4370 Tt
§]~g7 2 K-S7} 1.1 meq/kgl 2 7F 99k, th2 22 J-A
8 meg/kg), K-OA (2.4 meg/kg) Y K-OT (3.2 meg/kg) &
4 O SlTh. SHANE, Al Al w5 AlE 1He] dhakeEgk

ks

_1

/\

P>0.05 5320l A §-2] 7] ¢l Zfo| 7} o1 =] #| L3ttt o]Ak9]
AR sl tieh Yhatekaghe) Aatol ofahy Al Af

Table 3. Total amino acid of commercial beef-bone extract con-
centrates (J-A and K-OA)' and skipjack tuna-frame extract con-
centrates (ST-EC)

Total amino acid (g/100 g, %)

Amino acid

J-A K-OA ST-EC
Aspartic acid 0.2 (0.6) .1(0.6) 0.3(0.8)
Threonine? 0.8 (2.7) 0.7 (2.6) 1.5(3.9)
Serine 1.2 (4.0) 1.0 (3.8) 1.4(3.7)
Glutamic acid 8(13.0) 3.3(12.8) 5.4(14.2)
Proline 4.4 (15.0) 3.9(15.2) 3.6(9.6)
Glycine 6.7 (23.2) 6.4 (25.0) 7.5(19.8)
Alanine 2(10.9) 2.8 (11.0) 3.9(10.4)
Cysteine 0.1 (0.3) Trace 0. 1(0 4)
Valine? 1.0 (3.3) 0.8 (3.3) .5(3.9)
Methionine? Trace Trace .0(2.6)
Isoleucine? 0.6 (2.0) 0.5(1.9) .0(2.6)
Leucine? 1.3 (4.4) 1.1(4.2) 2.0(5.2)
Tyrosine 0.2 (0.7) 0.2 (0.7) 0.3(0.8)
Phenylalanine? 0.8(2.8) 0.7 (2.7) 1(2.8)
Histidine 0.7 (2.5) 0.6 (2.2) 7(4.4)
Lysine? 1.4 (4.6) 1.1 (4.5) 2.4(6.4)
Arginine 2.9(10.1) 2.4 (9.6) 3.2(8.5)
Total 29.3(100.1) 25.6(100.1) 37.9(100.0)
EAA? 5.9(19.8) 4.9 (19.2) 10.4(27.5)

ISample code is the same as explained in Table 1. 2EAA, essential
amino acid. *Vaule in the parenthesis indicates (each amino acid
content/total amino acid content)x100.

Table 4. Mineral contents of commercial beef-bone extract con-
centrates (J-A , K-S, K-OA and K-OT )' and skipjack tuna-frame
extract concentrates (ST-EC)

Extract Mineral (mg/100 g)

Concentrate' Ca K Mg P

J-A 2401 54.5+0.7 1.4+0.0 10.8+0.6
K-S 52+0.1 78.6+0.9 3.2¢0.0 10.4+05
K-OA 2.8+0.0 47.9+01 2.2+0.0 11.940.2
K-OT 3.2+0.0 54.5#1.3 26400 12.7+0.2
ST-EC 126.2+¢0.2 118.9+0.1 18.4+0.0 76.6%0.1
ISample code is the same as explained in Table 1.

2 5500 4%0) 2|2 AR A% 9 95 % 719 o] o] %%

QR ol AT AR 5 E o] A o] 2% U 55 $H
% tharo] AA =S Bato] ohje} 7o) fapER 2Afsh
o] Q) a1, EBF R AL LA Gl= R WAL 2 L FFARS] 2 AJH| 7}
5b7] whole} M| giet.

olyo] jastA E Aol gt Ao} o] 5 A% ALE 55
o] o] g A B4 BE 7} Hel7h Fukeirks AR o]
of Bol Al AR 52 B 91419 2102 Tekw ek,

O=|OF%I-I-1 EA‘I
oo/

AT AV 15500 4% 8 7hchepol 5% 01o) ook 548 o)
=X+ SFEK(Table 3), §-712 §=F(Table 4) 2 ZWFAF 24 (Table
5)O.2 AW HEQITE Al AT 559 J-A 9 K-OA9}F 71
0] 5% ST-ECY] ofn] Ak Z-3ke2- 747 29.3 ¢/100 g, 25.6
/100 g 2 37.9 g/100 g & & 2o 7} QI Sl=H, o]= & A& 7t
of %52 0) 4= 3k A geko] o] uhgolet BerEgict.
T, 0|5 5 A E) % obuleAle] it F ofuliAte A E
o] FFof BAglo] T glycine (212} 6.7 g/100 g, 6.4 g/100
g2 7.5¢/100 g), proline (2 4.4 ¢/100 g,3.9 g/100 g & 3.6
2/100 g), glutamic acid (22} 3.8 g/100 g, 3.3 g/lOO gd54
/100 g), alanine (ZF23.2 /100 g, 2.8 g/lOO ¢23.9¢/100g)
2 arginine (22 2.9 g/100 g, 2.4 g/100 ¢ 2 3.2 ¢/100 g) 5
0.2 ofuleAte] FRsk 249 29 ol 7} figlort, 2 of
1ol Qe ekl s3] A3 A2 55000 Sl

5917, AT AR 5501 Zholiz J-A7FK-OAS] u]3}od ozt
5 e5)ch, o] o} 26 A A1 7+ 2} olo] A 1% 3ol = o]
etk 3 Ajo] uizolet WekE gl AvkAo 2, AL
glycine-(proline =+ hydroxyproline)-7]E} o}a|1=AFO 2 O]
o4 91, glycineo] A Thal A o] oF 1/3 2 o] Fo] A gl
proline} hydroxyproline¥} Z+2 imino acidE & 5= L+
A] olu|izAbo] 2/382 LA o] Q] o, cysteine, methionine,
o s A
2 A UeHKim

4

o

isoleucine, tyrosine, phenylalanine % histidine
SHA] A, 20247] o5tz A8k A2
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Table 5. Fatty acid of commercial beef-bone extract concentrates (J-A , K-S, K-OA and K-OT )' and skipjack tuna-frame extract concen-

trates (ST-EC)
) Area % ) Area %
Fatty acid Fatty acid
J-A K-S K-OA K-OT ST-EC J-A K-S K-OA K-OT ST-EC
12:0 0.1 0.1 0.1 0.1 Trace Others - - - - 2.7
14:0 2.3 24 2.0 2.0 2.7 Monoenes 51.5 51.4 54.7 53.9 24.0
15:0 0.7 0.5 0.6 0.7 1.0 14:2n-9 0.3 0.2 0.3 0.3 -
16:0 22.6 25.6 23.8 234 20.7 16:2n-9 0.7 0.5 0.7 0.6 0.1
17:0 1.0 0.7 0.7 0.8 14 16:2n-4 1.6 1.2 1.3 1.5 1.0
18:0 171 15.5 14.8 15.5 7.0 16:3n-1 0.2 0.1 0.1 0.1 0.2
20:0 0.1 Trace Trace Trace 04 18:2n-6 1.8 1.6 1.0 1.1 1.2
22:0 - - - - 0.3 20:5n-3 - - - - 4.8
Saturate 43.9 449 42.0 42.6 334 22:5n-3 - - - - 1.5
14:1n-9 0.6 0.5 0.5 0.5 Trace 22: 5n-6 - - - - 2.0
16:1n-7 3.7 3.2 3.0 2.9 45 22:6n-3 - - - - 25.6
18:1n-9 46.7 47.6 51.2 50.5 15.4 Others - - - - 5.2
20:1n-9 0.5 Trace 0.1 Trace 1.3 Polyenes 46 3.7 34 35 42.6

ISample code is the same as explained in Table 1. ST-EC is prepared by extraction and concentration using skipjack tuna frame.

and Park, 2004). ©|/9] AT} n]Fo] Hof Al Al w59
o] A v 0 w2 Fepl dEdE e, el
4 o] 59| HEpo| )& FE ek

o5 AlZH AL 3200 23&(J-A 9 K-OA)1} 7o} go] 2ol
o)At Sk ] 8L on| i SRS TR 0R S
739717+ 0.20, 0.19 % 0.280] 3131, B]F o] At Fok
7170 &2 Sl= 79 7171 0.25, 0.24 2 0.380] %} $HH, Joint
FAO/WHO/UNU Expert Conclusion (2002)2 ZZ=o}u| 1A
Fo vl&o| of| At F- gk} v o] A 3 7
TO® Sh= A 278 0.4 9 0.6 o] Aol oA o Tl o]
2har H gk Bl Qlek h, 4ikE 9 ofm| At ok Bl E
ot teAk FFFFol thet Bapob] Al F3He] &2 black
tiger shrimp 2] - 242} 0.41 2 0.70, white shrimp2] 73-¢- 2+
Z} 0.40 ¥ 0.670]21(Striker et al., 2007), o] & A &gt o] 7}
A o5 50 792171 0.41 B 0.700| kAL A Sl
(Twasaki and Harada, 1985). th2}A] Al Al <08 9l 7o}
o] F5 9| opn| Al F3Fat H| B poln| At F- 3kl T
e Aot Al T vl &2 AR H o] 79 1A=l
H]sto] " e ol gieh

Al AlRE 55 453 7ol w590 tisto] A, 2
w, Il 3 Q22 714 e A 2, 4
o] 47.9-78.6 mg/100 gO.2 7} Wokw, The o2 91(10.4-
12.7 mg/100 g), ZH(2.4-5.2 mg/100 g) I v} 11|4(1.4-3.2
mg/100 g)9] Z=0]9ick. 0|9k ehe] Tjrkefo] 525 1]
k2 7H4(126.2 mg/100 g)o] 7H Wk, thgo g A5
(118.9 mg/100 g), 21(76.6mg/100 g), o} 11|2:(18.4 mg/100

)2 <=o|gict. gtH, S-utet 19-494] Fgo] $lollAl Aggt
F714 e HHE A% 7 a2E 7Iteh] Ygh 19 A3 A
A2 ZH20] 750 mg, 210] 700 mg, ZHE(1Y T2 )0l
3.5 g 2 A A& o] QITHThe Korean Nutrition Society, 2010).
whEbA], A AR 55 45 9 7ol 59 100 g2 1Y
HAYHHHE, ZEY B T 207D 7Ee 2 Uao F9
247} 0.3-0.7% 9 16.8%, 219] 745 242+ 1.5-1.8% 4 10.9%,
ZE9] A9 217 1.4-2.2% 9 3.4% e o] 7714 B a
£ 7to] w5 o] Al AR 50| Hlste] 94251911,
AT AR w59 0] ol TARe] 71dsl7] oKt

AT ARE FEA ) Tkl HEe] FE AR
Ak AR 559 A 14-16F0] o 7itkeo] 55
O] 79 34% o]tk Al ARE w5 49 A4 2L
R ollAK51.4-54.7%)0] 7F4 =9k, the-0 2 ZSHAK42.0-
44.9%), Z2]Q4K3.4-4.6%)2] Z=olglout, Zajqllate] 7S
E3] Wkt o]of Blsto] 7htketo] H5o o] AAE 22 &
Zldllito] 42.6%% 7 =L, thE O &2 23HK33.4%), W
4K 24.0%)01 90Tk Al AR H5 452 Fa AL
2 AZE o] E=of A G10] 18:1n-9 (46.7-51.2%), 16:0 (22.6-
25.6%) H 18:0 (14.8-17.1%)2} -2 3502, AT AR 53
N 7ke] Q@ AHpAbe] Fel 2492 A 2fo] 7t §lsiTt. Al
T AR 55 4% 7hol =8 A ake] el oo 24, 1
AL, N B SRR RRAR] AR 7L S A2 AT AR 55
O] A zof| AFESE F3HE 0] A A o] thiR FY T = F
A2 ARE L, AHES] 71017} 91917] wEol et ThetE] Q)
CHKim et al., 2012). o]o] Blste] 7ithgpo] F5alo] 28 %

.
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472 AR - AL -

HHARY] 2= 16:0(20.7%), 18:1n-9(15.4%), 22:6n-3(25.6%)
O 2 Al ARE 5N 2 AP 24E ZE20]2L TR
UAA T 3] Zpo| 7} QST UutA o 2 |Hkito] A

180]5}%1 3234k A Woll A acetyl-CoAZ 5B €7 2

o] 7hs oA Z| Al ERE T 28] B A5 A Q] s 5l
Ap o] ALt HZ7IIA} o]0l AWE of7| Sk AR 5
%I tH(The Korean Nutrition Society, 2010). whahA]|, A|H A
5504 E 27 HF5Hs 49 Aol g Aol of7)E 4 9)
of, ARF FE A2 o F Y Q] FHAEE ARF 5 o
02 fEs} g asieia gekE gl

o]Ako] ATk AFE Zoho] ol EhA ul oJokala EAo|
gt AtE n|o] Kol o] R a9 F5HE AR 55 ==
oA £ 4 aslele BRI, 25 olnzae 53
< &8 5= Azl tig AEF Q=

\ Jl
O:

N

jalss
d

Al AL

e 2 pAtErY Sakaksh LA (R2017058)<]
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