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Quality Characteristics of Commercial Fermented Skates

Hee-Sook Cho, Kyung-Hee Kim*
Major in Food and Nutrition, Division of Human Ecology, Mokpo National University

Abstract

This study was conducted to evaluate the quality characteristics of domestic as well as imported fermented skate. Three types
of fermented skate products were analyzed for proximate composition, pH, VBN, ammonia-N, free amino acids, and fatty acids.
The results indicated that the domestic fermented skate contained large amounts of TMAQ. Also, the domestic and imported
fermented skates each contained approximately 7.1 log CFU/g and 5.8~6.5 log CFU/g of aerobic bacteria, respectively, and
585.9 mg and 384.1~398.5 mg of total free amino acids, respectively; all samples contained high levels of taurine, anserine,
lysine, alanine, glycine, proline, and B-alanine. For fatty acid composition, the domestic fermented skate contained 11 different
types of saturated fatty acid and 16 types of unsaturated fatty acid, whereas the imported skate contained 8 types of saturated
fatty acid and 10~15 types of unsaturated fatty acid. Overall, the results suggest that domestic fermented skate is a better source
of amino acids and essential fatty acids and contains more aerobic bacteria than imported fermented skate.

Key Words : fermented skates, TMAO, VBN, aerobic bacteria, free amino acids, essential fatty acids

LA = Z7MAFI 282 b IS 5= anserine, T4
AT QA7 55 FIAATE BeAAte] o Jhy
Zol(Raja kenojer)i= 7F2-2] o] &= ¢ ol F=A o] Jlow, @HF AW} AlZE A8 7152 A EPA,
Saufete] dAjs] W EEwalel Qo] EHold sfelo]  DHAZ} chek g§Elo] olCHHuxtable 1992 Lee 1996).
ol FEZsFL Qli= ofFoltt. ol == Seuh Ad E3E Zof9] Aol FrEvd ©EQl FERo|Ro] th
3 AgtollA o, A1 o) oflEojAn, 1 & F SRl Qloja A7 A, vk 9 weoFRto| A
Mo BARAL FolZ AR A Tehe] BolHE 15 & AEOR sRsaithBodwell 1985).
87} F7Fsh= WO Fgo] 1o mA|R] Faf thEE 4 2T ol9f TRt opm|ieAke] e S APyt HalE sl
PAFC 2 A5kl Qlth(Lee 1999), Zol 1 gto] 55 em, et Aite] 7o) ¥ A]al {Itk(Cha 2003).
sto] o =B thefRl e o8& o] gkewn, 3], A, T ojof] & Aol A= oA AlTtE]= ZoldaAlEe] &
© & BY% sk, A= FolE FHoll 2o A58 EA e 2H Seuete] FEAFA ol et A
BAAAN FES TETHL Sttt 2y BE SolE A AL A FAE Brksh] Qe ¥ ARE &8E 5
o] §7I Fotele] Yar 2~5Y A= WA Fof i1 Us 712 ARE AAISHaLA sk
ol #o] #=c}(Cha 2003),
Z o9 SR = QA (urea)?} trimethylamine oxide 1. A = E*l lﬂ‘lﬂ
(TMAO)7} thge. &2 ShiEo] lrt, Fol& UaAIZIH 7
g WAZE Y=l o] WAl R Fofl WAske ey of 1. A=
o WAE SEE S AHEES & 2 1 9E E1 Aag ARESE FoldaAas Suihlt dite R, =
o, 2ol o1 apgola] AAE Yol faliet Alete WAE SoftaAdEe Ad UAl (3)F4EEololA 20074
A= JAlstL o 579 SFE e Aolth Fofo 1290 LA (5471%h; 36, A= -1+1°C, 57
= % Il F83% 7152 k= taurine, AU B ETjolEdl xA)sialal, ik of=dlE ikt A
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gato = 20079 1290 H2AY ntEE Fof U
717k 359, AFLE; —1+1°C, 24 Zejogd 2
Z, YLE+HSLE )t ARE stgoH, Aas
SHEETRS FHoto] -20°C FA L] AXsHHEA A8 Al

=2 ARSI,

= Aﬂ

AutA AOAC(1980)H o2 =4
105°C Qb Az, ZEhAE jek A (micro—
Kjeldahl®), X% =2 Soxhlet &, 3E-2 550°C
7|25 o83k A3 3|3k OE S5kt 2ekrdkE
& A& QA FA(R)olA 2, 3&, 2A, 2ehES
W olx) Zhe % A,

N

2. QlH}

[

0x

HI

| =]
i

H o
FLA
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My

3. pH &
AR oF 10 g& FR4 90 mLE W 2Bk uha]
#E pH meter(EA 920, Orion Research INC,, USA)=
xsloict,
4, 3ed A7|I=-A(VBN)S =
VBN conway unitE ©|&3t 0|FSFARH (4] &5
2005)0] oJsff S7gskth. & AR 5 goll S/ 50 mLE
7bate] AZA7] THS 20% TCA 10 mLE 7}8ke] 105
A3t 5 oT}2| (No, 5A)E oj}5}e] 71 ZARZ 3,000 rpm
oA 1057 AAET] T ojTfsle] ZEEZA 100 mLE
4519tk Conway unit WAl BAF S44] 1 mL 4]
ol AR 1 mLeF 23} KyCO5 1 mLE Y3l 37°ColA]
9027} 1] 0,01 N H,S0,890.2 Helgi.

5. TrimethylamineZ} Trimethylamine oxideQ| =%

TMA(Trimethylamine)2} TMAO(Trimethylamine oxide)
5742 conway unitE ©|-&3dt= vl (Conway
1950)0.2 A3}, =, A& 5 g9 4% TCA 20 mLE
H7Kstol W2AI7] § 3057 WA F olghilA Azl
2 ALg3sH9 T Conway unit WAlo] 0,01 N HCI 1 mL9}
QAo Al&H 1 mLe} HCHO 1 mL 33} K,CO3 1 mLE
S 37°Cof|A] 90E7F HFR] & 0.01 N H,SO0&890=2 &
Aetsict,

TMAOE E2|Z2 2 E[EHTCT) O FHIAA TMARS|IL
A& Foll ASHE EAst= TMALLY] T (TTMA)S
ALRRE Tt TTMAO|A AlmFoll X558 EAsk= TMA
£ WA TMAOYE 53l

6. OFO[:=EfEIA(NH—

Spies & Chamber(1951)9] o= =431t é /\]
7 5 g& mortaro]| F|5}o] FH3] u]-JH FAs}
o€d= 30 mLE 7}5te] wukst & YA E 5}

NEES:

o] 3,000 rpmol A ¥
= ZolS ole The, 620 mno]
N FUEE ZA) T BEDA O REE NH,-NFS A

. = =o

Zo|dtaAEe M= MAPA (Chromameter CR—200,
o]-&35}o] B17|(L, lightness), ZM%E
(a, redness), % (b, yellowness) Zr< 53] WHE &4
S 7 BTOE UehfRion], of o] AE EEuA
ZH(standard plate)®] L, a, b g2 90.2, 1.3, 3.20]|%
o, AT AR 5 g& BRR ARl Zof 109
S|A5lal FF HIk 3HAE)A] (Plate Count Agar)o] H&E
2k th3 35~37°CollA] 48AIZF HSFste] colonyE Al4=5f
ot

Minolta, Japan)E&

8. 92/0f0lAt H4

A& 10 gof ethyl alcohol(70%) 7}sto] &3} A1
T A5 oF 2u9] ethyl alcohol Wil 50°C ©]3}o]
A 27 RS B e AURT AFAE Ht 2
AlEa]| % ZkALe] 70% ethyl alcohol® 33] A3t AR5l
&= 3ot A sS5A13T 555 AlEE 0.2 N sodium
citrate buffer(pH 2.2)2 *=o] A €32 100 mLEA
%l th2 membrane filter(0,20 pm, Corning)2 ©]1}3}o]
Ao ool F&lo] ofu|i Al A} E-EA7] (LKB Alpha plus,
Series two, Pharmacia England)E AR&38}o] (Table 1)
3} g 270 E ohlwAkS BASgIL

23193 AOAC(1973)H o) wha} =|HFAk Eﬂl@ro}oﬂ
gas chromatography® 24514t =, A]E 10 gof 50
mL2] methanol¥} 25 mL9] chloroforme 17 do] 28
Bt #ASE Al7]aL tHA] 25 mLe] chloroforme ¥o] 30

<Table 1> Operating condition of amino acid analyzer of free amino

acid
[tem Condition
Inscruments Alpha plus amino acid analyzer

(Pharmacia LKB)

Ultrapac 7 cation-exchange

Column (Lithium form)

pH 3.20 0.2M Li-citrate

pH 4.25 0.2M Li-citrate

pH 6.45 0.2M Li-citrate
0.4M NaOH

Buffer solution

Amino acid-ninhydrin (570 nm)

Detection Imino acid-ninhydrin (440 nm)

Sample volume loaded 50 pL




E} oJ7)o) Z2F4= 25 mLE 75k
F ofsistel, o ojsielg Eopdup]
}EH*‘—J chloroformz& "o} =4

= ¥ BF;—methanol 5 mL& 5
£ 5ot methylatlon /\]7]_1_ n—heptan 5 mLE do] F
Zjo] Goo| B4 ARZ AGSGT. ol) Ag3 AHE
DB wax(30 mXx 0,32 mm I.D, 0.25 um)¥ o, ZHHY
L5 = 165°C(1 min)—2°C/min—200°C(1,5 min)$iT},

10, SAIXzZ|

RE A¥ZAy= SPSS(Statistics Package for the
Social Science, Ver, 14,0 for Window) packages ©]&
sto] Bt 3 Eﬁéﬁﬁ}é S8kar, HAMEA (ANOVA)T}
Duncan®] thEH9] A€ (Duncan’s multiple range
test) &= FAA oS 7425}“‘3}

m. Ax gl o

1, et N2 =Yz

2 Ao Zoly :9:11]"*01] gt ARtgE A=
(Table 2)9} 7t} B RS ujalo] 71.38%, 4AF
& 71.39~T1,59%= A 7H H|S28t9 0L, 2 oA =
Ak 25.91%, $=Ato] 22 68~22 80%= A =UjAtd]
A 7L gEFo] ofE o A JElgTh, o] 3= Hwang
(1979)0] H I3t SALE AN} QlHAF So]o] thul A3tk
22.80%2F H|wa| HH E o] 4ik I AL vl
Hth, 2AFAEL j4to] 0.15%, F=Ake] 0,11~
0.23%=A ZAAto] oF7F Eokth, UREH o= ofF9] XA
SFe AEZRQ WFo] At o]A2 Fol9] 03] A]7]e}
WAL Apo] wjiEel Aog AtmETh IS U4kl
0.97%, 4=9JAk0] 0.91~1,13%% o | ER=3HE-2 fjAto]
1.59%, 4=9JAk0] 4.37~4 76%= QAo A 9] Fhako] T

p

i
[‘

Lo}

3T AN

2. pH, 3LMHET|RIA(VBN) L OFD|:EfRIA Sl BAMZT}
Folda I%A pHE (Table 3)0| AAJE u}e} Zro] =

ko] 9.2, 4904 9.1~9 303 #9] H|Z=5}9t}, Park
(2003)2 Zojo] &4 7|7k & pHE &4 AHdo|: pHY}
=A] oA
o =

6.391d, 1297 pH 912, AWEAQ] AFoAl= &

I

A= et

T oo 22Ed 39

fob
Ofor

<Table 3> pH, amounts of volatile basic nitrogen (VBN) and ammo-
nia-N contents in fermented skates

VBN ammonia-\N

1)

Samples pH (mg%) (mg%)
A 9.240.12% 56.35£0.21°>  688.05+0.32"
B 9.3+0.21° 55.46+0.11°  793.03+0.24*
C 9.1+0.12° 61.62+0.23*  703.54+0.23"

USamples are same as in Table 3.
*% Values with different superscripts within a column are
significantly by Duncan’s multiple range test at p<0.05.

a7F AP v 2golv FufjAltol osf pH7}
WolAl= A Hi 2 Zol= pHZl S78ke A HA
=l o= Fol7F AFREYRES fls Aol a4 9 a4
AFAE T8kl AT AL darh o] wet Ao=
&3] WZol2tal Haret vf k. fEAA7IdaE =
WA SotaAEol A= 56.35 mg%, A4S 5546
mg%, OFEREUARS 61,62 mgsh= e ol =3l ELbAt
o] 7M¢ w2 Ao & Uehth Lee(1999)= FoldaA=
9] VBNEEZL 36~260 mgl & A|7Q] o]FA|7], A=, 7}
SR 5ol whet Zpol 7} wrkal Hastgivk, obnj e A A
= GEshaL ofEek vt WAo] A Eeld], w4l WA
A Zo] 688.05 mg%, DH AR 793.03 mg%, oF=JEL}
AFS 703,54 mg%=E ZgAro] 7P Wk, wAlko] 713k
AA| et

3. TMAO(Trimethylamine oxide) 2! TMA(Trimethylamine)
|=|A-I7:i_ﬂ}

SAMEFS] TMAOL AbiEe) THE B2 i o
o A% AL FR4 2 AR} Aol 2
F vA7] ol FH LA AFE o] Utk (Lee 1999).
ZoldaAEY TMAO ¥ TMAE £43t A= (Table
4yof] Yepd viel 2tk TMAOSF ujAl Wi Aol 4]
420.13 mg, AHAFo] 359 .22 mg, OF=JNE|L}AF 348 48
mgl &2 ujato] f=Qlabuct o Wttt Lee(1996)7} XL
St 398 mg/100 g} H|WFRH $£YJARS FHeFo] wIoro
™, Dyer(1952), Norris(1945) ¥ Lee(1999)7} 13t 190
~267 mg/100 g Hrb= Fgo] =& AT Zoldax]
EZ o] TMATEFS Aol Al 41.09 mg, A Aro] 44 .19
mg, OF=FELME 45 53 mgo = Uit FofdtaAEHE Tt

U4 o] T BT

<Table 2> Proximate composition of fermented skates (%)

Samples” Moisture Crude protein Crude lipid Crude ash Carbohydrate
A 71.38+0.01° 25.91+0.25° 0.15+0.32" 0.97+0.23" 1.59+0.53¢
B 71.3940.02° 22.68+0.13° 0.234+0.24 0.914+0.21% 4.76+0.42°
C 71.59+0.02° 22.80+0.51° 0.1140.16¢ 1.13+0.34* 4.37+0.12°

YA: Domestic fermented skate, B: Chile fermented skate, C: Argentina fermented skate
: Values with different superscripts within a column were significantly different by Duncan’s multiple range test (p<0.05)
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<Table 4> TMA and TMAO of fermented skates (mg/100 g)
Samplesl) T MAO TMA Total
A 420.13+2.13* 41.09+0.37° 461.22+0.22*
B 359.2243.42°  44.19+1.22°  403.41+0.63"
C 348.48+0.23>  45.53+£0.45"  394.01+0.44°

DSamples are same as in Table 3.
" Values with different superscripts within a column are significandy
by Duncan’s multiple range test at p<0.05.

<Table 5> Hunter's color values of fermented skates

Color values

Samples”
ampres L a b
A 60.38+3.42° 2.52+0.08" 11.84+0.46°
B 59.31+2.12® 2.43+0.23 12.07+0.37*
C 60.08+1.51° 3.01£0.56° 11.53+0.15°¢

USamples are same as in Table 3.
¢ Values with different superscripts within a column are significantdy
by Duncan’s multiple range test at p<0.05.

<Table 6> Total bacteria and E. coli of fermented skates

(log CFU/g)
Samplesl) Total bacteria E. coli
A 7.1£0.22° ND?
B 5.8+0.62°¢ ND
C 6.5+£0.23° ND

USamples are same as in Table 3.
¢ Values with different superscripts within a column are significanty
by Duncan’s multiple range test at p<0.05.

?Not detected

4, M =X™zqnt

101”@11134 NS 245 A= (Table 5)2F 2},

FU AR AL HE (L), AME(a) Y IFNE (h)gro] zHzh
60,38, 2.52, 11,8482 utelytal, $Ake WE(L)Fko]
59.31~60.08, HM = (a)gh-S 2,43~3.01 H A= (b) gk
2 11.53~12.07& YePdtt, W= (L) A|&7ke] 2jo]7}
AR, M (a)Fh2- of= 3l Lito] o ko, &
A= (b)) dElite] &4 Ut

log CFU/g 4=0]laL, =e4te] -
CFU/g %22 Z‘Eﬂ*hi ofZNEJLMARS T W Ao
VRt gt =ikl =AE o aAE BE A
oA HEEA| At

6. 2loflizat 44z}
FoPHaAFS] felolnmAl RS AT vk
(able 7)o LERE ulol o] SAo A 25%9] Gelop

ulicito] AEEGON, F L 585.9 mego|qld),

<Table 7> Free amino acid profiles of fermented skates
(unit: mg/100 g)

) ) Samples"
Amino acid
A B C

Arginine 13.2 6.2 6.6
Taurine 85.9 80.3 66.2
Aspartic acid 9.2 4.2 3.6
Threonine 7.8 6.6 6.4
Serine 7.6 6.4 5.9
Anserine 73.3 64.4 59.3
Glutamic acid 9.3 8.6 7.4
Proline 38.3 25.2 22.4
Asparagine 22.9 15.3 13.6
Glycine 48.9 19.6 15.6
Alanine 51.3 29.7 28.5
Citruline 1.3 0.9 -

B-Aminoisobutyric acid 8.3 3.4 5.4
Valine 1.3 - 0.1
Cystine 10.4 5.7 4.9
Hydroxylysine 4.7 3.3 3.2
Isoleucine 6.9 7.0 7.5
Leucine 17.9 10.3 10.2
Tyrosine 8.6 5.3 3.6
[B-Alanine 29.0 22.8 17.9
Methionine 14.3 10.4 11.2
Ornithine 20.7 17.4 16.9
Lysine 57.9 30.3 44 .4
Histidine 23.0 4.3 13.2
Arginine 14.4 10.6 12.2
Total 585.9 398.5 384.1

USamples are same as in Table 3.

taurine®| 859 mgl & 7P Wo| AEE QL 1 tk2o
2= anserine, lysine, alanine, glycine, proline, B-—
alanine, histidine®] & ©]%it}, Qr‘ﬂ]*]—oﬂ/ﬂ‘— 24E &
opu|teAte] HEE O, F T 398.5 mgo|RlaL, FF
o] 7} o Ao ZL taurineC 2 80,3 mgo| A=ES
H, 1 thS& O 2= anserine, lysine®|Qit). o223 E| AR
24q._4 _,Ta]o}u]_ta/k}o] ggm ocq i zﬂakﬁl 384.1 mg

0]911l, taurine, anserine ¥ lysine®] $}sFo] Wo] A&
=it 2 A olA ol 7 A UEhd taurined 4t
EO}—XZ—] XP.Q_O]L}- Aﬂxﬂo]—?@]g} XT—.Q_O] J_ OH/\}— _‘:r'_/j(_—]?"_ %
EoA= 1 9ol A Weke Aer dEA 3lem(Cho
1994), 2IA|of| 3JoJM+= cholesterol®] =212 ofHsr 4= Q1
L oFe] RuE ATk Bag v Qlch(Lee 1999), B
anserine AFsEO| A= A oje} Fofof tiEf Sh-E o] 9l
tha B} glom, oleldE thefolR, Aol AR
ol @ol #sh= Ao s AT Qlth(Suyama 5 1970).

G, =elolAt Fol 7o Ag Hasel Qb
taurine®] energy 9J&4 %o A3 A5+ (Ballatori &
Boyer 1992; Roberts 1992) 4 Zo] Ao 9 HArt
FH9l dermatan sulfated] tidt A7} FSFct
(Tsegenidis 1992).



<Table 8> Fatty acids composition of fermented skates (%)
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A= et

T oo FASY 40l
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gARe 2SRt 8%, EESAAF 10528, F 18F9°]
EAE o, of2JE|UARS ZFRA|AL 8%, EESHA|
AP 15F o2 F 230 BAEITE EIR|AEY] FEE
WA Zolda A Fol A 46.5%, AHl4to] 45 54%, of=
AEAL 33.0%5 HATE, E3X3FAHALY] 7-9-= of=37l
E]L}AFo| A monounsaturated fatty acid’} 20.3%S H
AL, Cig:®] 79+ of=3E LMol 12, 6% = WAF 1,6%
e} ®N wol] o] QJ4ltt. Dienoic unsaturated fatty
acidle FUALT Aol Bl BREC] AL,
trienoic unsaturated fatty acide= =UjAto] 8.9%, ¢
Abo] 1.1~2 5%F Hof ajil SojaA|Fol HAl ol
3La-E]o] 910t} Penta hexa unsaturated fatty acido]
A& ol =Rl UL Bfo] 7 wWkth, BAAke]
= Aol A 4.5~7 3%, =iAtellA 18.0%5 YEHH

Carbone Samples”
number A B C
Saturated FA
10:0 0.5 - -
11:0 1.1 2.0 1.7
14:0 1.7 0.5 0.9
15:0 0.5 1.1 1.0
16:0 31.4 24.9 23.9
17:0 0.5 0.6 0.7
18:0 3.4 9.34 0.3
21:0 0.4 -
22:0 1.2 -
23:0 2.5 6.0 4.2
24:0 3.3 1.1 0.3
Unsaturated FA (Monomeric)
14:1 0.4 - 0.3
16:1 5.8 2.8 4.0
17:1 1.0 2.0 0.4
18:1 1.6 7.2 12.6
20:1 0.3 - 1.6
22:1 0.2 1.8 0.2
24:1 1.1 1.5 1.2
Unsaturated FA (Dienoic)
18:2 1.5 2.5 2.3
20:2 0.9 - 0.6
22:2 0.7 - 0.3
Unsaturated FA (Trienoic)
18:3 n-3 2.2 0.5 0.3
18:3 n-6 3.9 1.5 0.5
20:3 n-3 1.8 - -
20:3 n-6 1.0 - 0.3
Unsaturated FA (Penta Hexaenoic)
20:5 n-3 1.6 2.6 3.2
22:6 n-3 30.6 32.8 37.9

USamples are same as in Table 3.

+ (Table 8)ollA] AA]

= ESRHALS E 7eEaAE A

Cio:0, Corio, Cazio®l HEEIG Y, 4=YAL SoldaAEo|
A= HEEA Tt T3 Z3RAATA] Cipio(Palmiti
acid)®] 7% mUjAito] 31.4%, =d4to] 23.9~24.9% 7
L B2 o] e ek SRR QlofA=
Monomerico| Al A &4k Ciy, Coon©] AEEA EUTE.
Dienoicol| A= Aol A HEEA] 52 A2 Caoiz, Caseo
ojaL, =4kt o2 JE| Ao A= HEE]QITH. Trienoic
oAz YAl A Canis n—3, Copis n—60] HEE]R] I3k
ot AAH o2 qUliiL SoldraAFollA 2SR 115,
EZIAPAE 16F0] FA 0], F 27F0] A=Y, A

of T FoPRAAFC] B 4% Ao ekt

V. 89 gl A%

SUWoll A AlREE B E ool pH, AR,
TMAO, TMA, opu|:ef s M = AuiAldt4=, f-ejofr]
Al ARARS S4%E Ak o3k 29T

A §ol9] pHE =ujate] 9.2, #AARS 9,1~9,30]%
of, A7 AL FW4RS 56,35 mgn, HARE
55.46 mg%, OFEJNE|LHARS 61,62 mgh= YEFSTE of
v|iegf i Aeite] 7P wWekar, TMAOFHES- =4k
o] QAkETY o Wolth Uil A Zolo Tt 1.1
log CFU/g <=0l AL, YA H9-ol= 5.8~6.5 log
CFU/g <olglon, tif+2 BE Ha Solox A&y
A QkSkek, =ujAk, Aeik © o= JlE LA Hha Foj= 7}
2t 95%, 24% 9 24%9) freloluliAlo] AEEYCM, B
ke 5859, 398.5 W 384.1 mgo|Qlth. Taurine?]
ool b Bhol AZHYL, 1 ThEOEL anserine,
lysine, alanine, glycine, proline, B—alanine <= ©|1t}.
ek HE Fojol A ZSRAF 11F, ESAAE 165
o] AEEol & 27F°] EAEUH, ik F 18F, of
EYE AR F 23F0] A EITh 2 Monometric
unsaturated fatty acid®l Cig:13} penta hexa unsaturated
fatty acide oF=3E|UAtfA 71 o] -f-E o] IiaL,
trienoic unsaturated fatty acids= =FUAF ¥ Zojof &
W ol Solgldirt. BAAAIE AL T LA T
o7} AR} B S4at SO ey,

ool Aol T WUE Folrh S-buTt S,
Selobulieite] g 0 M HAHn 3RS} 067
Aol wol rElo] ol Erat vuEn e B3

8“'%‘ _(ID__/,\_‘c:S‘_]- Q%_Q_E 7]1:}1%]—4'
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