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Thesis title Dévelopment of Frozen Product from Seasoned Tuna
Meab Remainder wrapped with Vegetable

Author Miss Araya Chaoruangrit

Major progranm Food Technology

Academic year 1993
- Abstract

Frozen product from tuna meat remainder seasoned, and
wrapped- with vegetable was developed from dark and white meat
renainder from tuna canning industry. Using mixture design, it
was found that the proportion of dark meat : white meat : cabbage
remainder of 65:10:25 was the mnost accéptable ratio. The
seasoning fornulations contain coconut milk 31.48%, red ourry
paste 9.26%, egg 9.26% and fish sauce 3.70% (wWw/wW). All
seasonings and meat were mixed, mold and steam-cooked. After
cooling, the cooked product was wrapped with blanched cabbage
sheet, and then frozem in retail packages.

Freezing time of product packed in PVC plastic tray and
PS foam tray, wrapped with PVC stretch film and then packed in
paper box using air blast freezer was about 18-21 hours but was
about 1 hour 22 minutes - 2 hours 57 minutes when contact plate
freezer was used, respectively.

The storage stability of the developed product at -20 "¢

for 3 months in 2 types of packages : PS5 foam tray and PVC



plastic tray, then wrapped with PVC stretch film and packed in
paper box was studied. The results showed that changes in
chemical and microbiological quality were not significantly
difference (P50.05). Although, the acceptability was decreased
when the storage time increased, it was still acceptable after 3
months storage. it was also found that PS foam tray was more
suitable for this product than PVC plastic tray because of lower
cost, more acceptability, more strength and easy for
transportation.

Consumer test using 100 people in Prince of Songkla
University showed that the developed product was moderately
accepted. In addition 70% of consumers wouid'he willing to buy
if the product is available. Product packed in PS foam tray was
considered to be most suitable retail package for the price of 25
Baht per package.

Total product cost of frozen product from seasoned tuna
meat remainder wrapped with vegetable (only consumable materials)
was 6.9 and 7.3 Baht per one retail package for PS foam tray and

PVC plastic tray, respectively.
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gﬂﬂi&
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2. gﬂnguiﬂiau (semi-microdistillation apparatus)
3. #oeFulSimsaue 100 ua. (Volumetric flask
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ooy 60 Heaaldvaelantenldd 60 n. uaxTdidonlsladaidn 6 0. avons
TwinFudFumizanasiih 100 ¥a.
{a ¥ @» - Fesy E%
4. FAraEnIAUAtANLANEL TnuRr 4 aYANENSALATIN 40 N. @I
snaalSultines 1% e 1000 us.
<y v £ar
5. drarargnialnan LoNgu 0.02 uaA
6. 51@1,?11,@1?;1%61% fashiro indicator m%‘ﬂm’ﬁu stock solution
(%@Luﬂﬁaﬁuga (methylene blue) 0.2 .1, arang WL ansmas  (ethanol)
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1.4 paiaswRlBnuin (A,0.A.C., 1990)
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URAENRIAT IR LEN

PSuMLaY (5PERY) = 100 x

95 YT ] =
WIRUNGIBE I LU

1.6 mieaaiunia - @19 (Pearson, 1976)

I's
gﬂﬂsm
4 ‘
1. tA988 pH meter Eu PHM 61a
< . . .
2. La7a9 magnetic stirrer, magnetic bar
£
3. inunataune 50 wa.
4, MIYUANARN 4U16 50 UR.
o
AGAYT

& e ' ¥ a D £
1.  Hahasianwns wwimlszuw 10 . 18 lwinunadnue 50 ua.
a % 4 Y ow e ¥ 4 . .
LeunaiL 10 ua. sy 1R 97U a8 magnetic stirrer

9. SaAntLIuATA-1esELATBY pH meter
1.6  prriasemiPyadsain (Egan, et al., 1981)

£
gﬂﬂim
1. 1ion exchange column
2. Homoginizer

3. pH meter
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0.1656 n. eminnauwilfinas 1000 ua.
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. 1% A e 4 L A o v % & S
solution 8 ¥R, eELINGREANDEAN 5 ¥A. LLR'311‘51)1"33]Wﬂfﬂ?ﬂu?ﬂ@uauljﬁﬁlnﬂﬁ
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100 ua&.
10. TIon-exchange column 14 1 n. #ey cation exchange resin
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& B £ar 2 a £
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= ‘«i < & £ ar o
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. 14 - £
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by . B ]
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Lo [ g ] W% o
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o I'd [95 S ) 1
A4, tuaadn ey lhindawirssiaesng
=
- AVILETEINT TNATIL

1. 11 working solution ¥Suw 2,4,6,8 ua. YW INEUM
o = o as F Y o
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o v [T ¥ =3 1 oas @
3 10 wa. ¢ lEaau duiueasddaih iy 10,20,30, 40 lulasniu

b3 + . ‘25 -
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Lo L9
0.2 ua7ua Acetate buffer (pH 4.6) wal
N . a fo

3. defmiiufietlu resin oy 20 wa. 13 0.2 uasiia  HCL
& & £ ar a ‘,
15u pH i 7 fam 1.5 uetila Na,CO,_ wanFnisuesuc iy 25 va.

4. ddroranalufia 3 3w 2 wa. mijiseiiv diazonium

A e A +

LA L AEniud e

5. TNITTINATIML (OD & A wLENEW

.gﬁanl o 1 ey d}wm

IMSAA OD gasdatnantfisufiy asnhnasgm L e leaan

2 2 ﬁ‘u 'Y ¥ o [ <y S < Q}QG‘L o t
LENBUABNIAL AT LA IAIA LR TINuARR e Tl tusaagn
1.7  nTmieasemy HORnswY . TBA No. (Egan, et al., 1981)

£
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1, 'QQnﬁu
=
2. anum
3, e bl
4. tule
5. waamnmﬁanﬁﬁﬂﬁaﬂ

6. aTavianIganduidy (Spectrophotometer)
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q') 2 =
3. naw v legagtnan 50 wa. aelu 10 wqm
4. g@ﬁﬁﬁﬁﬂﬁuiﬁ 5 3. aqiuﬁaamnﬂﬁauﬁﬁ?nﬂﬂ
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< £ 1 = F% < 4
1.8 ﬂ?iatﬁiﬁsﬁﬂ%nmeuTﬂiLauiuzﬂﬂﬁqnﬁstnﬂTﬁnaﬁuﬂ garamunL 28

(Hasegawa, 1987)
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}-24
A4, Doz
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driLa
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£y = oom £ e e
wassnluianswea  15uneT 200 wa. LAuBuALALeas 10 da.  uanmnlsiney
v ¥ & @
feninauanle 1,000 ua.
S - £ as £
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¥ . . ¢
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1.9 nvaremitaa e aun il hlen (Hasegawa, 1987)
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1. tA9aviheEy (homogenizer)

5 - . < : o
2. LATANLRIEY (centrifuge) M 9,000 Fau@aUM

3. e auw 10,20, uar 40 ¥a. (volumetric pipett)

4.  HEEAHATEY

5. goesag s (kjeldahl flask) #uim 250-300 ua.

6. gﬂﬂﬁuTﬂiau (semi-microdistillation apparatus)

#riLan

1.  @vavassnse leosaan l3aedan (Trichloroacetic acid) L4
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ar

PYEE < % & e Am [RvEY)
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4. Gassunlfidan 5 nfavaradadniduiy 20 .
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1 ‘l a‘ 1
ﬂ%uwmaaeﬁwsasawaﬁquiaﬁuwutﬂsaqLﬁ%ﬂaLﬂuua.
a <fa ﬂ
P ndasdsarataniinInTaILin ua.
. ‘. 4 ; .
U aETIRT e R lant L a a9 L R IT T 2R
10 3a. waETavansnge laseanlserdantin 1.
’E’vw! nfil
Rwiiniatae T A A,
o Jﬁu
PSinunasdrsavars las L davaas lvat thom.
2 + &
rwinsattan RS b Tas s bild
Tdasuiddu n.
4
P aadTaratsnIaL naan L i,
4 <l L
PieasssarartnIanaan ity blank i,

¥ W -~ ﬁu o
AL AUTUTAIFITALINTLNTOLNAR L LUURTIN
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AN N2 ﬂﬂ?ﬁLﬂ?ﬂﬂﬂﬂﬁﬁﬂﬁvﬂﬂﬁﬂﬂéaﬂuﬂiﬂ

= £ F$ . -,
2.1 ﬂ???Lﬂﬁﬂzﬁﬂ%ﬂﬁﬂ?ﬁﬂﬂ?ﬂﬂdﬂuﬁ (Total Viable Count) I@elf pour

plate (Hasegawa , 1987)

g -
B?ﬂﬂ?laﬂdlgﬂ
1. Plate count agar (PCA)

2. 0.85% normal saline solution

w o
T aE]
S ar [
1.  NILATHIEIBHIN
q'/vl b 73 -+ iQi A
1.1 Hedhiatne 10 n. a9 ludmminastanlaant da
1.2 16y 0.85% normal saline solution 91U S0 uA. uay
: < 4 ° L 4 g
fuszanut S et 1wl uw1ﬂmoﬁq1u§Lﬁu 30 uH
o <5 i;ﬁ o as
1.3 H15L38979 Wit 1:100, 1:1000 wag 1:10000 AR
Teeld 0.85% normal saline solution
i w =& oatd
2.  AeraiinsamId
a f 2 ‘ a %
2.1. eafedends 1.3 adoay 1 s, G 2 4 A3
2 [ 8
LWELTa L Tauan
2.2  LYAUGHATRYS PCA (Plate count agar) dszunm 15 wa.
. 1 v ¥ K qur o o f
2.3 ﬁguawutuqstﬁaLu1 4 uaamqnoiwguuﬂomaﬂszuﬁm 15 um
!’:} o < & Dd
9.4 auwzlden 3577 ludmmeananulueidaliuiaan 48
2 Tasa

o ~ Fd f.‘itﬂo
4.5 m??ﬁuﬂ?quﬁuiﬂiauﬂqﬂﬁ7uLN78L%ﬂﬂﬁ@?u?ﬂﬂ?suqm 30-300

Talail 5 maeatius o lnTaiieansasiaetng (CFu/e)
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CFuU/g. Average no. of colonies x dilution factor

2.2 mroiasenliungy e spread plate (Marvin, 1976)

g 2
AWTLAEI L TR
1. Potato dextrose agar (PDA)

9.  dravaendadiiainiilad

<y
AT
1. Hofapseamy 10 n. avludimeiiatanaant do
o, ) ar £ o
2.  eudsarasvadidsiMiues (phosphate buffer) 37w 90 &,
v & déﬂ A e ¥ X » & i
waiumnrmeImILinean 1 un uqiﬂmqwqiu@tﬁu 30 UM
o < E% w r4 el e
3. T LIEv R Taraead L Wailides 9 ua. TRYTedy
At Sse iy 12100, 1:1000 way 1:10000 SR Y
4.  Dlednasnaa n TN eI IR 4 FEdy Sefuay 2 KN
®
AL EAE L Tava s PDA (Potato Dextrose Agar) ¥uaz 0.1 aa. IF

“a L <+ b 2 <t = 2 L
WYL %au,m LARYIUNIRUTTDIATRITILUTS

5. mMEIMINDY (30 + 27T (W1 72 #alaa

2.3 ﬂﬁi%lﬂ11sﬁﬂ%n1m Coliforms usy Escherichia coli (Hasegawa,

1987)

g k73
amIILaEa e
1. Lauryl sulphate tryptose broth (LST)

2. EC mediunm
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3. Levine's Iosin Methylene Blue Agar (EMB)

4, Lactose broth

<,
ng
1. Presumptive test
s ] H L) _r =y b",'.:
Tﬂmaaaﬁaﬁ;m?ﬂuLﬁutﬁaunun15ﬁnﬁiuﬂmgﬁuﬂ?ﬂnQﬁnﬂ (Ba 1.1-1.3)
E L 73 ° - . . 1
Toglgolemilann daudgeioedaas 1 . 18 lurnaomedatmy  Lauryl
sulphate tryptose broth (LS w38y Durham tube MEAENIAY 3 AW
&y < ¥ 4
39309 (1:10, 1:100 u@e 1:1000) AMLIBWHE 3 ¥asm  BuLwsLdah
o e:v Qi <
35-37 4 sﬁutﬁan 24-48 #2119 FIIILARRAGNAFEIML DL HE 1 Durham tube
2. Confirmed test
< 4 - L a N [T 1 4 % 'a'l i
L aRMMRBEATL AeuREN N confirned test Imnldidutamt danon i
2 e o+ ) PYR| y . § 4 .
L%auaa?uaoiuﬁaaﬂﬁLﬁani% uiidoae lunaantasi L dam! BC medium  (E.C)
4 Vo< ° ﬁ <& LY 1 o
W58y Durhan tube MM 3577 (1LIa1 48 FA 1N GIIWANITILATIZR weaen
L fions Pef éﬁumatﬂu coliforms 1ugﬂ Most Probable Numbers (MPN) M
. )
HYINMRGLINT N1
3. Complete test
w5 RN a < + ] .
LAamvaeR  EC  nineund  LATRIIRTIAMAT  Levine’s  Fosin
Methylene Blue (EMB) agar Yo 36+0.5°% Liutaan 24 Falws @37
[y o [ . & (] 2
TaTmiiiat den L naansuiaL funsanats (Metallic sheen) lesldiauidside
wsint a7 1 et fenuramsi hwessaiwierds  daelunann Lactose broth
At | ‘ e, ﬁ o
73 Durham tube vum 35+0.5 4 LUl 24-48 #2l erawamsreaad g
a o A o & o % 2 o
Satnanfananguluneen  Lactose broth wiida linedsunisaiwanlea, MR

VP uavnisld citrate dagiile B. coli s lfwaiiu + + - — snudqdu
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2.4 nNVIALAT18% Salmonella spp. (Hasegawa, 1987)

ﬂWﬁﬁﬁL§HQL§a
1. Lactose Broth
2, Selenite Cysteine Broth (SCB)
3. Tetrathionate Brilliant Green Broth (TBGB)
4, Brilliant Green Agar (BGA)
5. Brilliant Sulfite.Agar (BSA)
6. Triple Sugar Iron Agar (TSD)

7. Lysine Iron Agar (LIA)

<
AT
1. avILesesdaes1e (Pre-enrichment)
nfavl LY [} 2 - i %
1.1 Hadietne 10 n¥n ldasludmuesnetinsilaentda
£ o FYR, < 4
1.2 L&y lactose broth 37 890 ua. uaeIERINL T
=
vhee e 1 i
1.3 smwnelden 35 medigalded tiuiaan 24 1l
2.. Selective enrichment
2.1 tdy pre-enrichment culture THLTNUL udgean 1 3@,
Leuad i TBGB 10 ¥a. uar SCB 10 ud. AT NNAYWREN
’ 4 . e o 1(]
2.2 auLuﬁsLﬁaiuaﬂquﬁﬂUHQNQmﬁguﬂ 43+0.5°7 luiaan 24
#Tu9
-
3. mIlweldaly selective agar
3.1 w1 selective enrichment medium (2.2) M1

LYNERITYL BGA uay BSA plates
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% 4 ‘s &
3.2 auLWiwLIan 35°7 (uiaen 24 Fa i
o d‘z‘{ﬁgwg’i
3.3 QI IRHARNHLY 1A laNnL AaT UL
~ a1 BGA : lalmigas Salmonella an Litd Taw3a
i n?aﬁgﬁuguﬂq Tuﬁmsﬁaﬁﬁﬂiﬁﬁﬁug
<
ARG
%
— w33 BSA : lalaliaee Salmonella AwIRLINIRLEN
< o 3.':
faen PASIEN) 1A TR NEULED
ATRITIRY @ 1A laiRuane
4. PTTALAYNNINeERINNT L All
<& dci 3 ﬁu
4.1 LABALRWNE IR launaeiiie Salmonella 7B MY BAA
War BSA onmaely TSI uav LIA e stresking the slant uax stabbing
the butt.
¥ o o <
4.9 suwwidsn 3570 Liaan 24 T
4.3 EZmiviavizaay Salmonella MMaWYT TSI ewudusan
slant  (@nwiiuene) warwudinined butt @nwiiunse  eneselimasiag
2 = -E - o w
HZS ﬂaaWiaiuﬂlﬂ (thﬂﬂgﬂﬁﬂﬂd butt) amELawiIsaag Salmonells
A o el o £ < =
WA WT LIA “wuyl dadnsnt 93y lansuduemussanasasiisnaa AR TN

' <& e of E) & ﬁ o
WWINIRFAE ONTHI HES YT LRUL uﬁm
2.5 ﬂﬂiatﬂiﬂsi Staphylococcus aureus {(Hasegawa, 1987)

g 2
ARITLATLER
1. Baird Parker medium (BP)
2. DBrain Heart Infusion broth (BHI)

3. Rabbit plasma
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ey
oy
< o« 1
1. MELeIEIRIBEN
o P = ar = < ey 2
gudgaunneeumidtonn s 1.1-1.9)
2. N8I S. aureus (Spread plate method)
as 1 E23 s = Qi
2.1 gefdadnenda 1.3 AMIERVAIUL IAIVIN L RU LY
3 0.1 3@, ®IUW BP agar plate 31w 2 xS
2 3 1
2.2  lduneusnlsdanntdanassiaagng Thnseaneiinan
5 o ., !
9.3 AULWELEAT 3677 (iutdan 48 Falw
o ; <4 e <
2.4 srdaudnsaeTalall tlansy 30 Halwe (RaniluTaTatnia
o <t 4 g
dimavg1y  wasulgsanTalaibnd L mls (clear zone) (danawhiLdalaiy
) _
30-300 1A land
o <4 o ' VS Y w . v a
2.8  TLATBIMINTILRINESY 1A IAUMIBIHIEAINATY  Ua i
. « o=l < s <t o <§ & ' 1= L
ans hihivsain 18 F2Tue Wiy Ta Taliniaswaammas bitlasua ey hithis L
Teteros
1 ‘:lﬂi v ﬂjl $
2.6 g le lainaeitihi S. aureus a9l BHI  walaulwie
Vet 38 1l 24 #Twa
2.7 @afIBENIIIN 2.6 MM 0.1 R, 89 IUKIAANSFATLE
L@y rabbit plasma 37w 0.3 3. (Wl sterile tube)
X ‘Q; o 2 o < . ar
2.8 BULHIELEEN 85 7 UAIMTIAMTLEIHITBIWATEUTREIIN

& v " - w o e} aw " « E <
4 ﬁ')ciljﬂ ﬂqwaqﬁmqﬂﬁiuuﬁ\lﬂ? .l'ﬁLﬂﬁﬁaﬁﬂi’)ﬂ?\mﬂmﬂ\lll@jﬂijﬁuaﬂﬂﬂi‘a Lia

A%y 2 Falue
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2.6 -ﬂﬂiatﬁﬁﬂsﬁ Vibrio parahacmolyticus (Hasegawa, 1987)

ﬂﬂﬁﬂ?tgﬂatéa
1. dlucose-salt-teepol broth (GSTB)
2. Thiosulphate citrate bile salts sucrose agar (TCBS)
3. Triple sugar iron agar (TSI)
4, Peptone water
5. SIM medium
6. HNutrient gelatin
7. Decarboxylase medium base
8. Phosphaté buffer

9. Mannitol salt agar

<y
ST
=f w i
1. AILeIESegtg
o [} ar & - 43 ¥
n1LﬁuLaﬂanuﬂnﬂWiﬁﬁﬂ%udmgauﬂ%ﬂncﬁum (38 1.1-1.3) ufid 3%
- » ﬂ
saline solution Lﬁuﬁﬂﬁt%aaﬁo
2. DVIRTIWY V. parahaemolyticus
ar [ } TOE 1 o
2.1 gedpsamAraL siugedn (1:10) S 1 . Tdaq
4 9 ua. double strength GSTB WAL 3 WaBA LATEWIUANNLENTUIRIR
I (12100, 1:1000) THgesndwom 1 . Tdaalu 9 ¥a. single strength
GSTB agae 3 woae
b‘ﬂ' o
9.9 pulwwiaar 351 (ulaen 24 9N, @TIURSTIEINGR

MPN 910@NT A8 Nl
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..
2.3  DEaIaEIIIn GSTB 3w 1 loopful aquuawu;uquﬁa
dai < et .
WIHMYT TCBS (LRANRARATRIAIINGU)
% q‘ o
2.4 puLWwLEA 3577 LMWL 24 dal.
o = i 3 - o
9.5 TMATTESIT IR eI L 3t dEnarRamIInana
o de} 1 ﬁu .
2.6 yansuenln lainaeinii V. parahaemolyticus g

AL masmamerea il warauLwELden 85°F 1ihiiaan 24 .

TSI agar K/Acid (no gas, no H_S)
Indole (SIM) +
Motility (SIM) +
1-lysine HC1 +

%
. <
2.7 &ioi#an TSI aslu peptone water (mismtiar 3, 8
<f e ¥ < a ﬁu
Cuaz 10 an Td devnan lad) wasautwsidan 3577 thiamn 24 o,
2.8 FamInaEaima e wethidiua
Nutrient gelatin +
Mannitol +
2.9 AWAAY MPN 9838 V. parahaemolyticus AN IUAREN

:}b' -\ﬁ)u L ﬁ .
GSTB 1 Wuaunuas @simseusiintiy V. parahaemolyticus

Index 1
Most Probable Number (MPN) = X (90 + W) X —~
10 W

(308 W = wwindatne L thind

=
Index  JfWIIWN Nl
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2.7 ﬂﬂialﬂiﬂzﬁ Clostridium perfringens Toean spread plate

(Marvin, 1976)

g 2
ATAVILAEN LED
1. Tryptose sulfite cycloserine agar (TSO)

2. Clostridium welchii egg yolk agar (CWEY)

s |
0T
1. MELAIENRIEE9
o [} <f o =Y k1
L AuLAERININLTINNTY (dD 1-3)
2. OIATIW C. perfringens (Spread plate method)
ar t - <& ] o
2.1 aARIAEINTEMAIBLIATIAY o I 0.1 WA,
P % q e
seftay 2 91 AIMUILLUIE LTEMIETNT TSC
E T | 7] ‘1‘1 % 2 du ] 2 ay
2.2 lHunsuinsangnt dauda L nasiiaagng Wnseaneioeu
% ey < o ﬂil &
2.3  autwiscda udaw hitlannigh 357 tiheaan 24 #9lue
ar O d‘u o 1 LTy
2.4 ol Ta Teinisnsey TaTaldan udasdndhigisannng
1 L-73
e d : =
Lecithinase \dananyilidniaTy 30-300 1a lait
2.5 inas anbitoxin type A 983 C. perfringens 0.1 4a.
4 <4 4
AMNEINLUELTBINAWIT CHEY 15200a3s Lz LEa
4 % 4 , ﬁ ) 8
2.6 Lastdanaeiiii C. perfringens wnLERCMAWLWE
- 1 EY k1 ] <t & ﬁu <
vdane 2 e auuwazLde luanw lilannneh 3574 cihueaan 24 ol
2 e . . Y o
2.7 @M CWEY awni  antitoxin v hitAmigisangas
Lecithinase (positive)

2.8 AMWINON C. perfringens $pniil



140

4 A - ( ar L
mﬂﬁWJnWﬂwuaﬂﬁ fil ﬂsuﬂmgauﬂ§ﬂ {Most Propable Number=MEN) /608813
awg 1 n. Qivaseneday 3 wase/tRanamis 0.1,

0.01 upe 0.001 n.)

o ﬂi - 0 0 1
MURFBANL Il a1 MPN

YSymamas 0.1 n.  USywmenway 0.01 n.  Fumawas 0.001 . /dRaes

MU 3 BaEA MM 3 NapA WM 3 ¥aaa 10 ua.
0 0 0 <3
0 0 1 3
0 0 2 6
0 0 3 9
0 1 0 3
0 1 1 6.1
0 1 2 9.2
0 1 3 12
0 2 ‘ 0 8.2
0 2 1 9.3
0 2 2 12
0 2 3 16
0 3 0 9.4
0 3 1 13
0 3 2 16
0 3 3 19
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ANTIAACUING N (A8)

o 4 A o '
Qﬁuﬁuﬂaﬂﬂﬂtﬂﬂﬂﬂﬂiﬁﬁ . A1 MPN

WSyaems 0.1 o, 1Sy e mas 0.01 o, 13uouamas 0.001 A, /d5unes

MM 3 ReEH M 3 KA WM 3 wa8a 10 A,
1 0 1 7
1 0 2 11
1 0 3 15
1 1 0 7
1 1 1 11
1 1 2 15
1 1 3 19
1 2 . 0 11
1 2 1 15
1 2 2 20
1 2 3 24
1 3 0 - 16
1 ' 3 1 20
1 3 2 24
1 3 | 3 29
2 0 0 9
2 0 1 14
2 0 2 20
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(91a1)

Susumaseiti AmifATen A1 MPN

Bywamas 0.1 a. 1Suma s 0.01 n. SuneewaT 0.001 A, /FIes

MM 3 Tioan WM 3 ReEA U 3 WREG 10 a@a.
2 1 0 15
2 1 1 20
2 1 2 27
2 1 3 34
2 2 0 21
2 2 1 28
2 2 2 35
2 2 3 42
2 3 0 29
) 3 1 36
2 3 2 44
2 3 3 53
3 0 0 23
3 0 1 39
3 0 2 64
3 0 3 95
3 1 0 43
3 1 1 75
3 1 2 120
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< )
ST ARG AL (88)

Iumanent AadgnaeT A1 MPN

Bueews 0.1 0. YHrwatwas 6.01 a. 1Rumamay 0.001 n. /d5anes

W 3 RAEA MW 3 WRNA MM 3 RaEa 10 wa.
3 1 | 3 160
2 2 0 93
3 2 1 150
3 2 2 210
3 2 3 290
3 3 0 240
3 3 1 460
3 3 2 1100
3 3 3 2400

@ feuladn Hasegawa (1987)
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