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Ammodytes personatus Sauce during Fermentation
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To investigate changes of components in salt-fermented northern sand lance, Ammodytes personatus sauce during fermentation,
various chemical properties were examined at 1~3 months intervals during 18 months fermentation. The moisture content decreased
slightly, but the content of VBN and crude protein, total nitrogen, amino nitrogen, degree of hydrolysis, and absorbance at 453 nm
increased gradually during fermentation. On the other hand, ash content, pH, and salinity showed almost no change. The contents
of total nitrogen, amino nitrogen, and degree of hydrolysis increased sharply until 6~8 months fermentation and showed the gentle
increment after that. The Hx and uric acid were the most abundant in ATP related compounds, ranging from 83.1% to 92.9%. After
18 month of fermentation, sauce was rich in free amino acids, such as glutamic acid, alanine, lysine, leucine, isoleucine, valine,
aspartic acid in that order.

Key words: salt-fermented northern sand lance sauce, Ammodytes personatus, fermentation, degree of hydrolysis, total nitrogen,
amino nitrogen, ATP related compounds, free amino acid
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At Gl 5~6de| hF AYSHL e 7veE], Ammo- 1. M2
dytes personatust T2 AAEA LGN A7} LuEoT AHY E Agd ALE ZAvedARe 19979 68 AWUE T

JRLZ AHzHol gov, HEWst A FEH E5F %3 A dATez o84 7veE], Ammodytes personatus (A7
& AR glo] FUF EAo] FAAEA Au7} HRHoE  74~8Tcm, AF 1.5~26)E, A A Aty FHd o il
F7t8te 4~5d AREHE AYEAE AR0Z AXFe FF 30% (ww)d AIYEE A7stn & E¢ste 2gaz eud
o] A3y ANFegen HTde B F2YAE] gy 3 Zgt2E £447 QOWXI3SLX12Hem) ol 1 kg B335
A AFel Zostn Y (FEFSTEY, 1999). 7l o 43 (AF)3 25+ 5C)AA 18714 54 $4AHT. 1~
HAAAY 427 (20120, A9G 20~25%, WA, 1d~1 MY Aoz d3tg 948 dAEE (4,000Xg, 305)8L
A e 28 4% 829 &9 A9 (25~30%)% £33 7t 3 (bucher funnel ¢110 mm, pore size; 1 um) 3t 28
o dF (BH)3 (550NN $A4A 722, FAAARY B ER HAEL AAT 4F L —20T o3y FH10 2@sd
&7t WA 1HAE 4 F Agdd A EAE ARE A YT ATPREEAY feobuxdt ¥
#A9 HY82 ARy o]4Hole AR YA 20~25% 9 E2 1% Sigmait AF, A4y AFES ATPRHEEA Y 42
g R FLolA 1d~1du o] AN Ex AR 2 ELE Y BoehringerAt A F, 1 o] Ak EF& A
HEodon BAYAR et ATFELS Bt} (Cho et al, 1998,  &3Ron, Ade) A4 LH RE 2L ZFH Do 25 E AHE3
Choi et al, 1998; Oh, 1995; Park, 1995). 22}, 7l B A ) ti$ Atk
dFe Oh (1997} Al 7hteidAe FdzA 278 ¢XF

A FYFAITA (1999) 9] 7l dRe] AFAz2D 2 £4 2. JEde &3
Z7d g Bd Yol gle dAoldh 53, Al £4713 7R =& Hoyle et al. (1994) ¢l €] & trichloroacetic acid

o AYgdAy e g Rie A7 AFeojmz 2 (TcA)H 22 ZHg Y. &, old3te paste¥ o2 TUE AE
ATFedAE 4713 Fo AV dAY JEHE A 4 Sgol 20% TCA &% 15T 718t ATAAN7R Q& e
3] 43 (A3 25£5C)00A 1871€ BU% SAANEAN 1~3 (3,000Xg, 15389 9L 459L AF (pore size; 1 um) T T
g Hoz AYS P 5, 2399 20% TCA 7H84 A2PFH pasted 9] FA2
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3H#& semi-micro Kjeldahl'd (AOAC, 190) 2.2 &A 3o thg
HozHY sl R E ALY

20% TCA 7}44 A4ag#F

s 2AsgE W

4 EAE (%)=

3. MEEY

FEL A47tgdz4 (AOAC, 1990), 3E& A3
(ADAC, 1990), ZA & soxhlet #&H (ADAC, 1990), =49
A3} £2428% L semi-micro Kjeldahl¥ (AOAC, 1990), o}l
AN AL FEEE: (Spies et al, 1951), VBN &% con-
way unit® ©| &3t vl FIIY (BEELE, 1960), FEF
#Fe Mohrd (BXEMBPIRA, 1985)22 A4A FHgoH,
ATPBREEAL [wamoto et al. (1987)9) Wl ubet ATPHH
E4E 3339 7vel §& HPLCY (Park, 1995) 2.2, 4312
Cho et al. (1999a)0] A& TAMoZ BAAN, pHE pH
meter (Orion model 410A, USA) S AMg38to] A& A%
9 FEotuat 222 AR (Cho et al, 1999b) 9} 2 Wy
o2 g3go.

4. BAEY

2E AYAd#}9 EAXHEE Duncan’s multiple range test®
BEe F94, EFEA 2 4 HREQY 4BYL SPSS
(SPSS Inc., 1997) program& Ab4-3ke] BT

o ¥ ¥
AR Az AL 7R JEZAE Table 1, 29 2tk
SRS 807%, HEFFL 20%, TERATFE 122%, &
WetEEe 49%, 183 pHE 6622 YEIeH, 44 F o
wAAAALGEELS 747 1946 mg/100g L 18278 mg/100 g0 2 JE}
U, otu) A A Ao FALTF 94% o)A ATPHUEA
Zo A ATPE AE3A 9kon, ADP, AMPE o4, 181
IMP7} 7H% 2 4239 umol/gel 1T}, Inosine (HxR)# hypoxan-
thine (HOE 22 2162 ymol/g B 2964 ymol/g 22 AEH o, 7t
g5 K 541% (VBN 315mg/100g) 2 A&7t %ol A3
g9 S 39 ATPARER %L 9468 umol/gil 2™, +
A2l ATPHEEA FFe ofFdl wet ozt Aole YAT
A 10umol/g AFE G&A Aot (Hwang et al, 1991; Iwamoto
et al, 1988).
EA71 Fol el g9 AR (Fig Do ¥Hste 54

]
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Table 1. The contents of proximate composition, VBN, and
pH in northern sand lance

$ 229 - 49

N

Table 2. The contents of total nitrogen, amino nitrogen, and
ATP related compounds in northern sand lance

Total Amino ATP related compounds (pmol/g)
mtroggn mtrogsn
(mg/100g) (mg/100g ATP ADP AMP IMP HxR Hx Total

1946+ 18" 1828+44 ND2 0097 0186 4239 2162 2964 9468

Moisture Ash  Crude protein Crude lipid VBN H
(%) (%) (%) (%) (mgg P
807102 20%01 122+01 49+05 315132 662

*mean * $.D. (n=5)

Ymean % S.D. (n=35)
IN.D.; not detected
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Fig. 1. Changes of hydrolytic degree in salt-fermented northern
sand lance paste during fermentation.

159 o] 44222 YES 232%9 ¢ o) AEYPon, 1 ol
dx £A47]7tel Wty F7hete e E Fele 715%% 2 F2
2 2719 $4717 BE JheEdfEE Y=1078 (Inx) +
5203 (olw} Y& 7FEEIAE, xv $471%, 2RATE 0991
Ze 13 JALAY BEL & & U 2L, 4 67
4 oo JlsRE Ty} 9] FUEY §4 198 Fele
832% & YEhidEH, ol AL AvE & Fo Avtad A
9 gae iz P&Er B3 Aoz AR

7t Ae] AwkAE VBNT#, pH, @ FEFFY Hste
Table 3% 2t FETFL §4 2708 Fo 68.0%cIAE 2ol
£4717v0] BojQo] weks 4 adte &4 18718 Fole
653% 93, ZoHA LI VBNEHS FEFFI g2 <4
Hg Fo 27k 88% 2 785 mg/100 Mol QA o] £47]3to]
AojAe] A Az F7189 £4 1830€ Fole 44 114%
2 2153 mg/100 7R F7bek Aok 28|, 471334 #A Rl
A sEFGHS dY XA FAVEY FRYF
68% (ZYPFAEAA L, 1990 RT BF wgtt) §47|2d] ¢
teldR $o] 2N ATFS £A4717e v F718 %
e, o] AL 43 Ao 2 YFE vAe FALHHEY F
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7Hg ujdte Rolth, VBNEEE $47]7ko] ZojHdl weta
s, 88 pH 2 GBFFE 4 S 474 221~
232%, 5.01~5.09 @ 296~29.7% W2 & ¥ss A4 4
ool &8 2439 FAVFEQ 23% (FHFAERAIL,
194) 20 £ AL AR A5HA $A42A (20£2C, 0
gy a)ge 28 st dRe o (Go%)Y 273 Y
Zgay AL ¥ Fol 93 (XS 2525044 %
AA7ng AdE8FFo| J|EARG B Aolth

Table 3. Changes of proximate composition, VBN, pH, and
salinity in salt-fermented northern sand lance sauce
during fermentation

Fermen- . Crude -~
. Moisture Ash . VB Salinity

tati Protein H

oy @8 TS ooy P ()

2 680x03* 232£05 8801 785+87 509 297
4 67404 2211202 96102 87+39 506 297
6 666+04 228£08 101+02 1193£51 505 297
8 666102 225103 105+03 137.7£82 508 297
10 66401 22601 107101 1545+61 505 296
12 656102 229%05 10901 1666169 504 296
13 658+01 22703 110102 1712£39 506 296
15 654+02 221%01 112201 1974122 502 297
18 653+03 224+02 11402 2153426 501 296

*mean + S.D. (n=95)

AL 9 opre ALY 2en FALTF tfd o
A ALY v WdlE Fig 29 2ok 348 L 54
/MY T 1,68l mg/100mo 2 & o2 Frhsigon), 1 o} F
de ¢gtd F71ste] 54 187 E Fol= 1,825 mg/100 méo] Act.
ol9} 22 HAEAANE YEKY FALHFFO| 1,946 mg/100 g=,
4 18708 Fole 48§ A4 938%7 7HEEE A
oity, 473l g FA4EFY JFUke Y=191.14 (Inx) +
127434 (Ye 33233, x& $4717, 2344 09984) 9 2
& 12 AR A A sttt A 5 (1990) 3 Cho et al. (1998) 9]
A Fo] FALIFE 4712 v Eo SUl3ide B

2 A% Agg gwAsza gk & 499 £4 1349
£o} e AAY 71838L 938% & Cho et al. (1998)9] ¥
&4 187199 71838 784% 8T B Ao Ve, o
S4zA9 Folz 7hvEdAle] HAYARTG EH&E7}
HE Aoz fdddd olnxANALTFE FHLTFH o
JHA 2 &4 712k webd Y=217.64 (Inx) +621.19 (Y& o}vl =4t
AALTE xE 4712 2FASE 099839 22 13 AT
Ao wgoh a2z, 134 AALH NN ou At AL EF
9 71471 21764)7F HALEEY 71€7 (1911 ETY & AL,
7hgel g e glFo] d3lEo] AR oY SRRt T
Ho| Baslo] ARA HE= D ojuxilo HE %71 7t
o wWeg ondle Aoz woHch FA43 g opve
M ALTRY v FH2EFY SUEERT ol dA
g% FM4557 © W2oZ oA ALY ST
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Fig. 2. Changes of total nitrogen (TN), amino nitrogen (AN)
content, and AN/TN ratio in salt-fermented northern
sand lance sauce during fermentation.

Total nitrogen (@) :{=19919.21;2(lnx)+1,274.34
=0

Amino nitrogen (V) Y=217.64(lnx)+ 621.19

r=09983
AN/TNI3 (M ¥= 6.10(Inx)+ 5124

=0.9925

H & <A77t gaA Y=6.10 (Inx) +51.24 (Y& 22428
& opm At ALk ¥ x= 4717 AAATE 09925)
o} 22 1 A wsit,

2% (Cho et al, 199a)2.2 2A3F &4 7AUgdR 9
ATPHHEEZ Y HASE Table 48 2. ATP~IMPE 39 %, 2
3 HxRE 4% AEHUY. ¥, 2548 7H4E Hx 283
aako] Ao WRE (83.1~929%)2 AAFAY. IMPEHL &
A717bo) whebA Zase v HxR, Hx, 2443, 1232 ATP
FHEA %L A7 wetA dAGFA St HoE
UehdEd, o)A ATPRHEEAER A4 ¢ ojnjitdds
g olANAR £A471200 welA §oA doz dAFHA
olP gL oujdts Holth 7 AR F9 HxH 84HE £4 2
MY Fof 2tz 2848 ymol/md E 2,078 pymol/mfo] UG Rol, &
AA717ko) AojAel waAy F7tsle £4 18E Fele 74
3.528 ymol/mé 2 4.853 ymol/mé7t A F7tstglch. EE, 241 9
2&ME JeEtA ggAT 43 F9 ATPRHAER FAX e
7H3 ge g ARt YUt ATPRHEEA 3L 54 Vg
FollE 5928 umol/meo] YA Aol §A7|7ke] Hold watd F
7hete] 4 1870 € Fel& 9.022 umol/mlE YE S 9.468 ymol/m
9] 9529% 4t Fig. 391 JErd ulg} 2ol ATPRHHUER F%,
8AveE agl3 HxR+Hx# 3= 54717l we 44 Y=141
(Inx) +495 (Y= ATPREER 33, xE $47138, 234+
0.9999), Y=126 (Inx) +1.25 (Y= 848, x= 4717, 43A%
£ 0.9989), 283 Y=036 (Inx) +3.10 (Y& HxR+Hx#%, 23
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A%e 09999)8 o] Yehy olE ATPHHEER 2% 14 87
WA wgton shleldiy Mg FYARLELR B8
ol 7Fe e Mgt gt} §4713e] BE ATPHHEEY 3
29 7]1&77h 141900 whe) 84veEe] )&l 12628, 7
AR Fo] ATPRUEA 99 ke 72 2439 F719 7]
ks Aolw, a4bEkel 71471 (126)% HxR+HxT %9 7147
(036)ir1r ¥ob 474 g2 W}L%a%"—‘,‘& o gAtge =
7HE & HxRelY Hx9 £71ZEUE 28 vehhz 4ok £4 8
A4 7&77}1]‘:. HxR+Hx# o] _a;%it% =k 2 olFde
a4bgo] HxR+HxEFE ¥4 vebxtod, HxR+HxE %
a4tgol mAEte £4 Y %’—e% AFENE 747%, 7143
& 864%2 UEHY & EHEE dole AFojYm, B5AY
2 PP ME FL& RoR L%EM %4 {FAPBo2 Alg
Hey, goz &4 HAAAH 88 FA8 37} o] FjAor G
AoR AE Table 4] e vig} Zo] ATPHUEZR £
2ol dE IMP, HxR, 2812 Hx9) ¥lE £33 g3ty 7+
&dhe Wde), aitee vle 47704 by Frbele sle
2 vepel

Table 4. Changes of the contents of ATP related compounds

and the ratios of its components in sali-fermented
northern sand lance sauce during fermentation

Fermen

ation ATP~IMP  HxR Hx Uric acid Total

(month) {(umoln?)  (umol/me)  (umol/mf)  (umolmf)  {ymol/md)
2 049{84)* 053(35) 284804800 2078(351) 5928 (1000)
4 0364 078 3063(4da) 29 @a) 6904 (1000
6 QD 03008 s 3@ 7475 (000
8§ sty 0578(73) 3278(416) 3889(494) 7580 (100f)
10 0m3 0972 336408 41540507 8194 (1000
R 008e(10) o (78 3403(403) 4361 (3160 8451 (1000)
B3 0n09 0605010 348400 445105200 8563 {1009
15 s(0n  0sB3GY 3402008 46350529 8765 (1000)
1B 001802 0653(69) 358(391) 4853(538 92 (1000

*Parenthesis was possessed ratio of each components content to
total content

e 4 $9 H2WEE Table 59 Fig 4] g
ATt Table 5% #o] §4717o] Zejdo] wheby LB 2 b
@ A st vrd o B AEF L SbstE AEE o
Bt 53], ARG Lk, af 2 baETE £47709 4
g Fad WaE Jeh gAY, 2FREA 453 amd A 53
g wE (Fig. A¥de o7t o 3e Reg ey,
n2tA, 43e A2g ZFAde 4G4 RgdE E3EE
AR 453 nmel XN FH e Aol Mxe WIS 2AdEd d
S Aoz 999 BERYEAZ 453 amolAd RS s
470 webA 13 3 RWA o whetA YA EA Fohske
BY¥E g

7t el 47120 e FejouleAte] Fopa vy
Hshe Table 6% 2ok 7hiel g9 Fopoledtgde 19741 my
10082 e on] 1 24 cystineo] 1550%E 714 U3,

_.g&_ ﬂ'{o

CAH - HAE

10

Content (umol/ml)

o 1 3 ] L L ) L ]

6 2 4 6 8 10 12 14 16 18 20

Fermentation (month)

Fig. 3. Changes of HxR-+Hx, uric acid, and total ATP related
compounds content in salt-fermented northern sand la-
nee sauce during fermention.

Total (@) Y=141(Inx)+495; =0.9999
Uric acid (V) Y=126{Inx)+1 25 =0.9989
HxR-+Hx (W) Y=036(Inx)+3. 10 =0.9999

Table 5. Changes of the color values of salt-fermented nor-
thern sand lance sauce during fermentation by color
difference meter

Fermentation Hunter values

{monthJ L a b AE
2 1176 ~1.66 8.49 7875
4 1128 -1.05 8.07 79.54
6 1 -1 741 80.00
8 1048 ~097 6.64 54.66
10 972 -0.83 5.31 8839
12 920 -0.76 432 91.40
13 8.95 ~0.69 398 92.12
15 8.69 -0.63 376 93.43
18 831 -0.50 3.55 94.47

3 thEo] lysine (1023%), aspartic acid (10.06%), valine (875
%), glutamic acid (7.34%), leucine (7.23%) $9 €£°I2, o} &
o} 4t S o) %‘0}”1112*} 39 o 60%E AAstgct AvteidR
o Felobu e Abg e 470 Aol e} wetd Frletd &
A 187y EM 79113 mp/100 2, YRS FolnjiAt kel
o 0% AEHA A FU ol 2ol ALY 4N #
vheo 5 7}%33}% 938% B} 495 ¥& g vehlle 23
€ 7hi AR Fo o o oo onjicAlztz] 43 RaHA
%e :qux}ﬁ}z}" 2 A= Ao 229 Cho et
al, (1998)0] FAYRY £47120e] B8 £FLYF L b=t



£A4712e) BE 7hde gAY deust 697

35

3or

25§

Absorbance at 453nm

; rF =0.9953

Y = 1.073(Inx) - 0.063

10|

AN\
2\
N\

0.0 1 i ] 1 -] i L ] Il
0 2 4 6 8 10 12 14 16 18 20

Fermentation (month)

Fig. 4. Changes of color value at the 453 nm in salt-fermented
northern sand lance sauce during fermentation.

o) W3lE ZAS BIdA L o8 fAE AHE YERRY
. £4717ke] AP wetA A F9 frEopuet FFL
Z7Ht o0, fajolmxat F2o] dl¥ taurine, aspartic acid,
proline, isoleucine, arginine® ZA4He Z4dH o, tyrosined]
FAHe A9 et giglen, o 9] fEoprite] 24y
T 4713 WA Frkste AeE JEEth 53, glutamic
acidd) FFH AW 4854 di3] $47]%0] AR w
A 7t & £ 3718 B 184 447 Al dz
%9 glutamic acid £4& 1523% 2 7b &3ken, dgol ala-
nine (12.61% ), lysine (10.11%), leucine (7.90% ), isoleucine (7.18
%), valine (699%), aspartic acid (670%) 59 €021, °|&
ol iitEo] Feobrladt FF F9 o 66%E AAFHILoH,
859 oAt 2ATE o) B Oh(1995)9 HEH
ol Wlez Ztzh 05, 1, 2, 39 £A4A7 HAYA F9 Fr
frelobu=Ate] 242 alanine, glutamic acid, leucine, isoleucine,
valine, lysine 59 0193, Park (1995)9) 64 L SA4A 7 8
AAA F9 F2 Fopn|itey AL glutamic acid, leucine,
alanine, lysine, aspartic acid, valine 59 <¢o|lthn R3] &
489 Avelday 8 felotuxit 243 Ao)E BT,
oA AFFH &2 (FA217, £4RE )9 o] f&Eolg}

AZE

Table 6. Changes of the contents of amino acids and the ratios of its components in salt-fermented northern sand lance sauce durin

fermentation (mg/100 m¢
i . Fermented (month)?

Amino acid ond Taned? 40 80 130 180
Taurine - 240.5 (4.80) 2574 (4.71) 2752 (3.75) 286.0 (3.62)
Aspartic acid 1,986 (10.06) 3346 (6.67) 3555 (6.51) 457.1 (6.24) 48022 (6.07)
Theronine 59 (0.30) 3182 (6.34) 339.6 (6.22) 428.1 (5.84) 460.3 (5.82)
Serine 132 (0.67) 265.7 (5.30) 2909 (5.33) 396.4 (5.41) 4532(5.73)
Glutamic acid 1,449 (7.34) 723.8 (14.43) 800.4 (14.65) 1,076.4 (14.68) 1,205.1 (1523)
Proline 658 (3.33) 169.4 (338) 172.5 (3.16) 2083 (2.84) 220.1 (2.78)
Glysine 989 (5.01) 1376 (274) 1524 (2.79) 216.1 (2.95) 247.1 (3.12)
Alanine 1,168 (5.92) 5623 (11.21) 623.0 (11.40) 866.9 (11.83) 9973 (12.61)
Cystine 3,059 (15.50) 84.0 (1.67) 1326 (242) 2397 (3.27) 2449 (3.09)
Valine 1,728 (8.75) 362.6 (7.23) 400.1 {(7.32) 5403 (7.37) 5533 (6.99)
Methionine 180 (0.91) 67.6 (1.35) 844 (1.55) 1445 (197) 164.1 (2.07)
Isoleucine 605 (3.06) 3717 (741) 406.9 (7.45) 561.8 (7.66) 567.7(7.18)
Leucine 1427 (7.23) 507.5 (10.12) 502.5 (9.20) 596.0 (8.13) 6250 (7.90)
Tyrosine 555 (2.81) ND? 8.6 (0.16) 119 (0.16) 11.6 (0.15)
Phenylalanine 491 (2.49) 30.5 (0.61) 37.1 (0.68) 532 (0.73) 98.7 (1.25)
Histidine 707 (3.58) 130.6 (2.60) 1458 (2.67) 266.0 (3.63) 289.8 (3.66)
Lysine 2,020 (10.23) 468.0 (9.33) 520.0 (9.52) 773.1 (10.54) 800.0 (10.11)
Arginine 1,035 (5.24) 240.5 (4.80) 2325 (4.26) 2195 (2.99) 2069 (2.62)
NH, 1,493 (7.56) =3 - - -
Total 19,741 (100.00) 5,015.1 (100.00) 5462.2 (100.00) 7.330.5 (160.00) 7.911.3 (160.00)

"Total amino acid composition (mg/100 g)
JFree amino acid composition

YParenthesis was possessed ratio of each amino acid content to total content

“N.D.: not detected
9— : not determined
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ARARgoz AuedR £4 Fof JEHdE 4937 9
o] A AU E FUsE dF (BH)3 (251 5THAA
1872 B¢ SAANNUA 2~34Q HEe 2 ARd i}— H}?s}
Atk 7S heRdEe $4 oGRS 71.5%

o2 F73tg o, O ojFde EA&Ert E3H é‘v*é 187H
4 39 MRAEE 832% 0100 FEFFL $471T w
A ozt FAshe b, zv}ﬁ“éf&aﬂr VBN&#2 3718t 9
ov, S EEFN pH £ d”?} & 4717 geba & W)
AR FALFFL $4 HERAAE 1 o Fde FEET
350 Fdde 4 18719 Tl 1,825 mg/100 o] R, ofv|
EAAALTEge FALGGRD FAEE7 ¢ & AoE vE
ged, oA Fo dudoe] dslre] YRz oPHE &%

B} ARAHEE E ojnjxite] AMEHE &xvt o ®a2r] 9
Fog A4HD A4 Fo ATPHHEEIL ATP~IMPE Y|
# HxRE 47 22902, AY dieE (83.1~929%)°] Hx%
2T ATPEEEE 39 J7le F2 24F9 F71d
g Aol 4717t wehA YAIA FIts AT 4 8A
9 A7A = HxR+HxE Fo] 84 HFH G 407, 3 o] Fde
A Eo] HxR+Hx#H#FHT 4 JeEIS oW, HxR+HxFHH
23} wAste €4 87}1«.5 Bae NERAE 7147%, 7HE

38 864% 2 urE} T2 Taﬂg— ol A HFolx, vt
AN F 74053_ yegg, dxe & 3717%11 LEY
adt, Egt 2 %}%%Eﬁl 453 nmell A 24T FFTe F7HR

I, Lg % b3e T2t Ave & %O}ulithz}%k%
19,741 mg/100 M€z e on ZA L cystineo] 1550% 2 7H4 &
9k, theo] lysine (1023%), aspartic acid (10.06% ), valine (875%),
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