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Characteristics of Respiration and Ethylene Production of Prune Fruit
at Different Maturity Stages

OHATA Kazuya*"*), TSUMA Mitsuru*', UCHIDA Yoshinori*' and ITAMURA Hiroyuki**®

* 1 Agricultural Technology Center, Shimane Prefecture, 2440 Ashiwata-cho, Izumo, Shimane 693-0035
* 2 The United Graduate School of Agricultural Science, Tottori University,
4-101 Koyama-Minami, Tottori 680-8553
* 3 Facuty of Life and Envionmental Sience, Shimane University,
1060 Nishikawatsu-cho, Matsue, Shimane 690-8504

To determine the ripening characteristics of prune (Prunus domestical.) fruits, we investigated,
using eight different prune cultivars, whether there was (I) an increase of respiration and ethylene
production on trees at the mature stage (except in ‘Puchull’), (II) an increase after picking from
trees at the mature stage, and (III) autocatalytic ethylene production or a respiration increase in
mature fruit after exogenous ethylene treatment. The respiration and ethylene production of fruit on
trees were estimated from the respiration and ethylene production values determined for picked
harvested fruits, which were kept at 20C for 24 hours before measurement. All cultivars showed a
gradual decrease of estimated respiration on trees from the early immature to late immature stages,
reaching their lowest respiration levels. Then, six cultivars (excepting ‘Edwards’ ), exhibited a
climacteric rise at the mature stage. Seasonal changes in internal ethylene concentration and estimated
ethylene production on trees showed almost the same tendency tendency. Ethylene production on
trees was low at the immature stage in all cultivars, and exhibited a climacteric rise at the mature
stage in six cultivars (not includingexcept ‘Edwards’). ‘Stanley’ and ‘Valor’ showed increases of both
respiration and ethylene production after exposure to 500 ppm exogenous ethylene for 48 hours. From
these results, ‘Puchulll and ‘Edwards’ were categorized as suppressed-climacteric types, while the
other six cultivars, ‘Purple Ais’, ‘Blue Tan’, ‘Stanley’, ‘Valor’, ‘President’ and ‘Marjorie’s Seedling’,
were categorized as climacteric types.

(Received Oct. 9, 2015 ; Accepted Mar. 31, 2016)
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Table 1 Respiration and ethylene production characteristics in different prune fruit cultivars
Experiment”

Syntheti
Cultivar 1 2 3 . yathehe
judgement
1) 2) (3) (4) (5) (6) (7)
‘Puchull’ - - - VAN VAN - - Suppressed-climacteric
‘Purple Ais’ O O A O O - - Climacteric
‘Blue Tan’ O O O O O - - Climacteric
‘Edwards’ VAN AN A AN A - - Suppressed-climacteric
‘Stanley’ A O AN O O O O Climacteric
‘Valor’ O O O O O O O Climacteric
‘President’ O O @) O @) - - Climacteric
‘Marjorie’s Seedling’ O O O O O - - Climacteric

z]: Seasonal changes in internal ethylene concentration (1),

(3) of prune fruit on the tree.

estimated respiration (2) and estimated ethylene production

2. Changes in respiration (4) and ethylene production (5) of prune fruit picked at the mature stage and kept at 20C.
3! Changes in respiration (6) and ethylene production (7) of ethylene-treated or non-treated prune fruit picked at the

mature stage and kept at 20C.

vO': An increase of respiration or ethylene production was observed, &: No clear increase of respiration or ethylene

production, X : No increase of respiration or ethylene production was observed, -:

Table 2 C(lassification of prune cultivars according to
maximum ethylene production in fruit picked at the
mature stage and kept at 20C in 2012 and 2013

Rate of ethylene production

(1 kg-1h-1) Cultivar
>10 ‘Blue Tan’
5~10 ‘Purple Ais’
1~5 ‘Stanley’, ‘Valor’
‘Puchull’, ‘Edwards’,
<1 ‘ President’, ‘ Marjorie's

Seedling’

BClE o722 25 Asn (1997)” 5 S 3RRT W 5
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BRIF LV VAEENSTable2 DX H 240D 7 —
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O 'Y ay—R", 1~5m kg +h':‘ZA¥ v
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Physico-Chemical Characteristics of Pomegranate Harvested
in Yamanashi Prefecture in Japan

KOMIYAMA Yoshihiro*'®, OGATA (SAITOU) Miki**, KIMURA Hideo*?
NISHIDA Norihisa*?, NAGATOMO Akifumi®, SUYAMA Takeru™
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* 1 Techno-Science Local Office, 353—-27,wado, Kofu, Yamanashi 400-0812
* 2 Yamanashi Industrial Technology Center, 2094, Otsu, Yamanashi 400-0055
* 3 Osaka Techno Center, Morishita Jintan Co.,Ltd. 2-11-1, Tsudayamate, Hirakata, Osaka 573-0128
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To elucidate the physico-chemical properties of the juice and the fruit as a whole for pomegranates
harvested in the Yamanashi prefecture in Japan compared to that of the imported ones, following
analysis were conducted. @ On average, the domestic fruit weight was approximately 150g per fruit,
while the aril and juice ratios to the fruit weight were about 60% and 42%, respectively. The juice
ratio to the aril weight was approximately 70%. These ratios were lower than those calculated for the
imported fruit (approximately 400g per fruit), and not dependent on the fruit size. @ The brix
measurement of pomegranate juice from domestic fruit was 17 and the sugar was glucose and
fructose, while both ratios were nearly equivalent, it was slightly high in fructose. The same results
were obtained for imported fruits. Titratable acidity in the imported fruit was much higher than that
in the domestic fruit, which mainly composed of 0.7% oxalic acid. However the organic acid content in
the imported fruit was 1.5% citric acid with a small amount of malic acid. 3 The dominant free-amino
acids in the juices listed in order of high to low concentration were glutamine, glutamic acid, aspartic
acid and serine. There were no significant differences between the juices from domestic And the
imported fruit. Small quantities of sarcosine were detected in both juices. @ Total polyphenol content
in the juices was approximately 100mg% and 200mg% in the domestic and imported fruit, respectively.
The HPLC analysis of the polyphenol revealed that punicalin and punicalagin were detected in the
juices from the domestic fruit and not the imported fruit.
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BerEHNELTHRINZ5DTH 5,

ML RETEESDI, 787, TEBIUAE
BTN OENICBVTIRAKOEEREZF > T D
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HIOYF 7 OIZZ A bar y3gIhTwbd & OfEHRIC
IV, BT —20R LD o720, EHERAENE
VE—OBFEEICE DRI N ZWZ ERH SN E o
LI, HARTRBERBEOBEIZIES 2
o7z —HMFEMFMIIEY 7 O IEEN LR 72/
—WTHET= AN VR Th TV EDOTT VY V=
VHOPRALTETE 2 i & U7 SRR RE T2 H X
N, BB L OCEEROEE AR SO
WRBHAOLND L)oo TETNDY,

IZARENIZB W T, LA RAOFEETLICHENS
Bodiz¥FroizidshTtws o, £HELTHE
ER—ZATHHEINTWEVWHE—DRETEH L, LTz
o TERE LTEELOF 7 ad B IhTnsicd
b 5T, EOWHALER R BT L O RS HTIE

BEITE

FHRHF I TORIEREC~Y—7 v FOB)HH» S E
FEF 7 a DFEHALZ XS Z & B WIS, T E PN THIE
ENTVEH 7 uDBLEMFEICOWTHRELZIT) C
Ee L7 LaL, S#EnHEORELHETH Y, RH
B2 R EZ VWA Z LB IEMETIE R END, 20
Tl & U THEDSHIEE ThHoMB B D RiF 2y 7 0
BB, SBR[ RRAEZIT)EBEE LT, WA
REOHALFMNE & B ZIT - 72O THE T %,

ES - i
1. #E M #

WAL R R N OB S, AMBIIIC & — Rk 2
DOERLRIFT, REOIHEDEF LYy ol (MR
) IEEZBH L, FrufE CITF¥F2 o) g,
ZO—EHHREALL, HBLIBHHI50%LL EEAL TS
DOERME, FENLTT IR HROLLZDHD
IR L UCHRALL 72, IHERIZ20124E 9 H23H, 10
H16HB L U22H & L7ze 7 a0 UE I3 HE L
WOT, HBABOBMANI LY, REWIZEET LTI
RHORNEZ I L LCRAB L OEHAOHB b Y
ANTzo F2HBoTEsE L TR D X —3—THR5E
SNTVIREPERMIIREL LT A AEY 7 0
#20124F10H 1 H, 11H 7 H, 201341 H11HIZEEA L,
INZEBERELE LTHEH L7
2. REGOT7VIVH S RTOERE ERTONIES X

Fraid, FHRAHEDLZVWLDIZFA 712k Th
o ANTuir L, RARREIZDE FFIEE Tl
L, o7 ) VEREH L, 2OTINVEAARD
V=T AT — Y 2 — % —EJ-CPI0AIZHEA LT
Vet 247 o 70 AREEE NI RIS & MBI 53 % 53731 T
& 505, HTHOBSOERIEET Sk v, Rt
XZFDF F - 20C LU CTWHRE L7z STICEEL T,
B 45, 000rpm T2055" [ % /055 #E 2 17>, 0.45m D 3
707 40Ny — Tl LT L7,

3. —EERS R

(1) —f24 R opHB X UBrix (DL FBx) 1%
pHElB X OIEITHE LR 2 2 ZH TR, ek
F£120. INNaOHD#E EfE TR L 720
(2) RS LOFEHEER b eRE e
I LC - 10ADvp % W 72HPLCIEIZ & ) 7047 L 720 ¥l
MBI RAE YR ZE (RID—-10A) (2X 0, AR
FBII AR A M AT ApHEELIEIC X 2 BRBEER M
7+ (CDD-6A) #HWTHR,

(3) @7 I /BoH  HAEFHEILC-500/V
2RT I BRAHTENC X o TRz,

(4) Rinai (RARIR) FHORKBIL,
R B EAEFT UV — 1800 B Y EERTIC £ 0 WTHEE O
WREAF Y=V 7 UTHNR, SR & & WG
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4. 2RV T/ —=NWETZHVELCTZHFTTI>
D53 h
(1) &KUY 7 £/ —Jb  Folin-DenisiE"IZ X 1,
Folini{#E 2 W THRAETFRIF VYO EE L LOR
L7z
(2) 7=HV>H&OT=H5Y > HPLCHIZ X
DARTLY, EEFICOWTRIILKRFL Y 55 LTw
Tl nEREEE RV, MEPETHINTWSE I LR
MRS B0, 7oAV eT=Hh T Y VEENER 1
mg$ OFFEL, DMSO 1 mé% IEFEIZIN 2 CTHM L 72,
AT - 20C L ICBUERE L, BRI
fRE LT B LM L7z, HPLCIX, Waters 26903
B2V, 380nm DA & 0 Jll5E L7z
WEFRMFILLTOLBY)TH S,
515 A Inertsil ODS—3 (5um, 4.6 % 250mm)

Table 1 Conditions of the mobile phase for HPLC
Time 0.5% phosphoric acid. Acetonitrile
Omin 95% 5%
10min 85% 15%
30min 75% 25%
35min 95% 5%

These conditions were used for punicalin and punicalagin
measurements.

0121
0101
- 0.08 1
0.06 1
- 004 1
002 1
0.00 1

00 500

Punicalin

Punicalagin A, B

000 O 20 B0 00 B0
min
Fig. 1 HPLC
punicalagin

Chromatogram  of  punicalin  and

AU: Absorbance unit
Analytical conditions ;
Column : Inertsil ODS—3 (5um, 4.6 X 250mm) Column temp.:
40C
Mobile phase :
gradient) Flow rate: 1.0m¢/min, sample size: 254 .

0.5% phosphoric acid/ acetonitrile  (linear

HT NREE D 40C BEMM D 0.5%) YR/ T R=1MY
V V=F7r5Yx b (Tablel), ¥if :1.0m¢/min,
VEAR 12500, BN a< b7 AILFig. 10E B
DTHY, MEREERLTER LT,

5. 9T — Z OFEHER

I 7 1 DR SHT T — Z 12T, ILFLERRE &
i AT L DI D FT - 7208, HEBGRE B R 5 720,
FOHELEZBGEET 5720 Tukey B2 X 5L EILEE: %
Hwiz,

EBRER

1. ¥ O0OBRERGRIEEE

F 7 0 OYHEEI ORI, U R EOELRK S
SR LTIPHEL LD & L7228, FELTH 7 ol
BEOTIVNVOEBESZBLTH LT LHHEIEAS
NanZ ers, SEHEY 7 o s LR, @z
bITZOREOTHMIFFEEZ T T HIKT L L & L
ZORBSGRE LTIE, TROT A AEWMAY 7 0%
Hwize ¥7 ookt e LTRTERo 7 ) VoL
EHLRDTEILESTRTIENTEDLLEEZLNLD
T, Table 2R L2 X ICRERLT7TILBLTZD
VTR E LI L 72 Y 7 013 K Tld400g% # 2
%, IR OEHMEIZI50e TH o 72 AN 7 10
13400g% 2, BAMHEIZ600gICHLKE X ERLTY
o TVHFNIIE - BEALTWDEA, BEICBWTY
JRHIZBWTHOREEONTYEBALNTe —FHT Y
WOREERITED L ERIZIGIES L O ARIZE D
KEITI%RL, BBLE60%HEEDOIEL Dz, $72,
PR, OHIBT LT, REOKREIICREELZITS
Tl —EDRETH LI IR IN, —T, B
FITRT A ROFIIREORE SITEESNL L
ZZOHN, WAREDIT) PRV, REOKE ST
BRL TR OB ROEBEIDP R VNIV ESR D, T
VIS B RS ZIZFA RN 2R LTV 525, i
AREDIT) BEL, 80% &Mz Tw5b, LarL, I
RETHI0%2MZTBY, REOKREXSIHBFEHLTHNI
EZORBERILEVOTE VWL Bbhi, #ERD
R X R ARFEOVETREONT Y X3P %o T2,

INSEDF—FZHNT, tukeyWiEZITH L EE,

Table 2 Weight, arils and juices from domestic and imported pomegranates

Domestic” Imported? tukey test
Average Maximum Minmum Std.D Average Maximum Minmum StdD 1) and 2)
Fruit weight (g) 157.3 420.1 723 738 4236 586.8 2494 1414  p<0.05
Aril ratio to fruit (%) 60.4 69.1 39.8 6.7 574 66.1 488 48
Juices to fruit (%) 42.6 514 235 476 575 35.7 55  p<0.05
Juice to aril (%) 70.6 80 59 5.4 82.3 85.7 73.1 42  p<0.05

Domestic fruits (n=26)
Imported furuits (n=10)
Std.D=Standard Deviation

were harvested three times on September 24 as well as October 16, and 22 in 2012.
were purchesed from supermarket in Osaka in October and November of 2012 and January of 2013.
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REFERIT EPTEB L7 ) VIS B3RS
BT, EHELWAMIAER (p<0.05) DS
720

2. Rit0OBx, HERSSIUCERARIUER

HEFd Table 31T L7ze IHERFEOFE T HOBxITF
WHTLI72 R L, MoOREEICHKRL CHEVWETIEER
W Lh RO/ A S R & A & s
GCUNHE L 7278, B TH14.5TH ), HEHERFAEME
POHATORMOERDPRKESEE L TRV EEZDS
No, PHEMED» 1 2HBOZERIEH > THbINIC10
ATHIWCIBETERA LD DD, ZOEITPEHEEEL
W25 Ederol. WMARFEL REO/HBIB I
BREE, MAELZOEHRP MR TRIERLTVE Y
VETINEEZ ONDH, FHERETH I s oL
EIZFABETH o 720 AR Z OREAHEIC X 5> TK
ENHDHIENLT FFRHEMEL LTORLZ, N
HERTZNX0. TlRT 2T, WIARFEDL Inl & 1T K E R
PRD LNz, LADMAREDIT) BZOEHIKE
Molze ¥ uDOT Y IITIHELII % 5 LRI R
BICERLTL 20T, RKBIEELZHER L, WH
DB TIZ6nmDOER L%, WHEREDITH R
R VIRV Vb ol TORTOBEEE
AR ROW S THKT 5 &, —#Hxkk LIEREY
WA REDLERDE NI EDSbholze S HR4HH
BORGESTHRNZHE L L9 L LS, Bamicix
S PICHBENAR S N o720 T, AHTIRIURER S
O, HHEPIZ0.300&2 HEZE L, £NLUF & K%M
EHIBI L CHE L7z EOREH26 T 8 REDKAMIC
GEN LLRDD, BxhbldhzEoIT 5 X

) BB SN Do 720 TukeyMiE TIE, HKIRIX
Wb X O ARWIUE G O 5E A 0D A IURE SR 5 & iy
AREICEES (p<0.05) PED LN,

3. 08, AEESLIUT I/ BER

D EokRErs, NHREORAY], EHMB L ViR
ARFEDIS 4 JHERINL, ZORITEREGLTH LA
FRALK 2 $R-X, Table 4 {28 L7zo BEMK I 7V T — 2R
TNV FN—=ADOKRT, foORIHEEINT, 15T,
A0y, 7 RYE LR EICHER O R 0% AN 55
AN, WERD RS RR L VOB TH L, &
RIZPEEOPTIIZVEHEICAL L EZ 5N, IR
FEDITH BENEARTH o 720 FHEERHKIE, WHETK
XECHDH Y, PHERFEIZY 2Bl RbE L, WA
BERFIZFOIILAEN I ZVEBETH -7 IWHERFEIZIT
VRO T VBEMBED) TR S, A RE
Wy 2B ST, ME0) v IEmIEEIh
TWeZ ehs, MHEICHENZEREALNTZ, RIC
W7 I/ BRHLK % Table 5 1278 L7z 258D 7
I BB ENTD, 1mglEEEFNTWAET I
MIZ1I8HEThH o720 FNVFIVHATEETIJBTHY,
RATE) Y, TARGTFUVBETHL, FEOT I/
BB ORIV E I VRBFEICADY, TI VBRI
%21 % L, DIFrTEHBLY, Hray rBEINT
WAL ZEWREBNTH S L Ebh7,

4, 2RV 7/ - EOTAUETZHITY
BE

W ORY) 7 ) = VEGOMKGRI S > = o
T, ¥R EICFET AL VY v v LTI
AN ETZATTVDOHEEPALNTEYY, Thb

Table 3 Characteritics of pomegranate juice

Domestic” Imported? tukey test
Average Maximum Minimum Std.D Average Maximum Minimum StdD 1) and 2)
Bx 17 18.3 14.5 0.9 17.3 185 15.5 0.8
Titratable value(ml/ml juice)*  0.73 0.85 0.55 0.07 1.92 2.7 1.2 50.52 p<<0.05
Max absorption (nm) 521 524 518 1.3 515 516 514 0.8 p<<0.05
Max absorbance** 0.532 1.439 0.069 0431 2.6 3.525 1.7 0.832 p<0.05

Domestic fruits (n=26)
(n=10)

were harvested three times on September 24 as well as October 16, and 22 in 2012. Imported fruits
were purchesed from supermarket in Osaka in October and November of 2012 and January of 2013. Std.D=Standard
Deviation. *Value obtained in 0.IN NaOH. **Intensity of absorbance at maximum (Max)

absorption measured in the juice.

Table 4 Sugar and organic acid compositions in pomegranate juice

Sugar (g/100g juice)

Organic acid (g/100g juice)

Maturity
Glucose Fructose Total Citric Oxalic Malic Total
Immature 7.62 8.11 15.73 0.14 0.58 0.06 0.78
Ripe 9.25 9.63 18.88 0.12 0.55 0.05 0.72
Imported 8.15 8.85 17 147 0 0.07 1.54

Analytical data were obtained from each mixed juice at two maturity levels. Measurements of immature fruit were taken at
OD values <0.3 while measurement of ripe fruit were taken at OD values: >0.3.
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Table 5 Major free-amino acid composition in pomegranate
juice

Table 6
in pomegranate juice

Total polyphenol, punicalin and punicalagin

Immature Ripe Imported
(mg/100me)

Phos-ser 0.7 0.8 1
Aspartic acid 15.9 10.1 14.5
Threonine 2.5 12 1.9
Serine 124 7.7 12.6
Asparagine 3 1.7 3
Glutamic acid 133 10.7 11
Glutamine 52.6 36.7 61.4
Serine 2

Sarcosine 4.2 8.1 73
a-ABA 15 1.1 2.1
Valine 2.6 15 3.6
Methionine 2.5 15 1.9
Tyrosine 1.31 0.7 2.6
y-ABA 2.7 141 0.5
Histidine 1.8 1.2 8.2
Lysine 2.2 1.2 1.7
Tryptophan 1 14 0.9
Arginine 12.6 5.9 44
Total 134.81 92.9 148.6

Sample conditions were the same as those indicated in Table 4

B EOT LRI SN Twb, LA L, BN
FEN 7 QoW TSR 5 &2 AR S X WE 2R
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Total polyphenol  Punicalin Punicalagin

Maturit
Y (mg%) (mg%)
Immature 95 5 10
Ripe 117 nd 7
Imported 194 nd nd

Sample conditions were the same as those indicated in Table
4. nd=Non detection
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Factors Decreasing the Gelforming Ability of Threadfin Bream Surimi
and Effect of Soybean Whey Addition

NOGUCHI Haruko*'®, OKAZAKI Toshiki*’, MINOSHIMA Ryouichi*?
WAKAMIYA Eriko*', TSUJII Yoshimasa*' and TAKANO Katsumi*'

* 1 Department of Applied Biology and Chemistry, Tokyo University of Agriculture,
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% 2 Central Research Laboratoryfhe Nisshin Oillio Group, Ltd.,
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Factors that deteriorate the quality of the fish paste products containing threadfin bream and the
ability to suppress these effects were investigated. The myosin heavy chain (MHC) in the gel of
threadfin bream surimi was degraded by heating from 40 to 60C. The gel strength of threadfin
bream was softer than that of Alaska pollack. The protease activity in threadfin bream surimi was
799 mU/g, which was approximately 6-fold higher the activity of Alaska pollack surimi. One trypsin-
like serine type protease and two metalloproteases were detected using threadfin bream surimi. MHC
degradation in the gel was suppressed by the addition of protease inhibitor. These results indicate
that the decrease in the gelforming ability in threadfin bream surimi was caused by internal protease
that decomposed MHC. The addition of the trypsin inhibitor (TI) and soybean whey containing TI

was effective for suppressing these effects.

(Received Feb. 3, 2016 ; Accepted Apr. 4, 2016)

Key words . Nemipterus virgatus, surimi, myofibril-bound serine protease, trypsin inhibitor
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Fig. 3 Effect of various inhibitor on MHC degradation from surimi
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Fig.4 Effect of inhibitors on protease activity from surimi and raw fish meat of golden threadfin bream

M ; molecular marker. Triangular shape indicated an activation band of protease. Control was not contained inhibitor.

MBPZ¥ A4 €757 4 = LER, A 305
A TIE50, 603 & U80kDafFiic 3 RDEPE/ N &~ KA
HWahsz (Fig.d)o, T2, A VI F At I DML
7-MBPIZ BT b MDA N v 2 iR L7z,
KTIOWMIZ X - T, 60kDaffir /N> FASiH L7z
72, EDTARNNIC X Y 50kDads X U60kDad 23 ¥ K A%
WL INH6OZEXY, £ VNIV FAGHTD Y
ity rrurry—¥ (M) 7Y y) 1H#, &F7u
TT7T—E2MOL %R L SHEOMBPYEFET S L
ZHERR L 720
4. A FIAVEFATUEBDIFD L EHOPEICEAST

VO 7—tEEEEOTT—E

IV UEBOGRICE D LZMBPEW ST 572
O, FHERZHRMLT VGV ETEL, SDSPAGE
TIA Y VHEBOBRH AT, TOHKE, £ 135
ATV HDOATIZI A Y VEHODMAFER SN2
PMSF# X 0"EDTAGIITIZ I 4 ¥ Y EH O DRI A S

N4 -7 (Fig.3)o 512, Fig.4lcTA b3y 54

i f X D 0 L 7Z2MBPOPEASK TIS & O'BBIIC T RS

SN2 ens, HHEERZRMLESVEENENH

WL Zh, IFXVVEHOGHERET S L%

RBL7 (Fig.3)o TNOHOFERLS, £ MIVFATD

B SFELL 22 INE A VI BT BRSOV IR EE D BRI,
M) TV UHOR) Y Tu T T & Tu T T —€

ThbEHEgEIN,

5. KERI—ICLBA FIVEATUEBTFILDOIAD
S EHAEOIE
FHOWERIZE 5T, MBPTHS M) TV Vot

vrurr—te&EIur T —YtoEiEHET S

ETA MINVFTATHZOMET VOWENLESI NS

CENHS DR T,

ZIT, MITYCOMERTHATIZEHT K

BRI =""OMPIIONTREEITo720 4 T ) S

430 HICKEART— (4%w/w, THE2.3x10°U/



(27) (Hfii i)

A4 b3V FAORY FERE ZFOHH] 123

250

150
100

Fig. 5 Effect of soybean whey on MHC degradation
from surimi
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was done, T=7.5%. Enzyme reaction was carried out on
30C and 50C.
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