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ABSTRACT

Grifola frodosa has a higher beta-glucan content compared to other mushrooms, so they
show excellence in antioxidant activity and anti-inflammatory effects. However, it is difficult
to eat raw without pretreatment because of its strong pungent taste. For this, we have studied
a pretreatment process that decreases pungent taste and increases beta-glucan, and effective
component. Each of a single treatment and combined processing of the enzymatic and
physical treatments was compared. In a single treatment of Grifola frodosa, Enzyme treatment
had the highest beta-glucan content and had reduced pungent taste than blanching, acetic acid,
steam, ultrasonic, and roasting treatment. However, the beta-glucan content increased in two or
more combined treatments rather than in one single treatment. Especially, when three
treatments-enzyme, blanching, and roasting-combined, beta-glucan was the highest with 31.57
+ 0.23/100g. Moreover, The hardness was lower and the protein content was reduced in
combined treatment than a single treatment. In recent years, research on food that can replace
meat is continuously being conducted in order to solve the problem of food shortage caused
by future population growth and environmental problems. This study compared the quality of
processed mushroom products prepared by adding different additive materials (potato starch,
sweet potato starch, corn starch, tapioca, corn grits) to shiitake mushrooms and treating them
with TVP. The hardness was found in the order of potato starch (7,751.00 g)> sweet potato
starch (3,346.00 g)> corn starch (2,873.67 g)> corn grits (2702.67 g)> tapioca (1,386.67 g).
The cohesive force was found in the order of sweet potato starch, corn starch > tapioca >
corn grits > potato starch. There was no significant difference in the fluidity of the powder
additives. The chromaticity a value was highest in corn starch. In the sensory evaluation, the

taste and texture were the best in the TVP-treated mushroom jerky using corn starch.
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#9 o] e
1 #a 24
2w 24
3 Y 8
4 HERI 6
5 %0l 4
6 wy 4
7 ARHHA 4
8 Haud 4
9 W 4
10 AKE 4
11 2y 2
12 A=A 2
13 &9 2
14 Y280 2
15 HEMER! 2
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(AE 2) WAl 71548 A=A 9 g3

<E 10> HA(YSE0], B, M) L& Bl

QUL (%)
5225 7|

L Er Xl 5z Sesl2  ANR

1 4.19+0.05 37.10£0.23 1.79£0.05 10.07+0.00 46.85+0.14 9.14+0.08

Tg 2 6.09+0.00 3837+0.03 1,33+0.03 10.01+0,03 44.20+0,02 9.48+0.61

3 2.89%+0.06 39.07+0.07 1.31+£0.06 9.54+0,12 47,194+0.,23 7.59%0.13

o 1 8.48+0.15 31.37£0.08 1.34+0,03 8.40+0.01 50.41+0.14 7.39+0.17
& 3 2 406007 42.85+£0,19 1,13%£0.14 8,42+0.05 43.54+0.24 7.06+0.01
°of " 3  7.58%£0.04 40.,77+0.20 1.36%0.02 8,33+£0.03 41,96+0.13 7.561%0.21
1 5.51+£0.07 29.30£0.02 1.14+£0.03 8.88+0.05 55.18+0.09 8.92+0.78

;‘lj 2 4,02%£004 37.14%£0.08 1524003 9.5940.05 47.72+0.07 10,084+0.75

3  3.38%0.04 38,42+0,18 1.56+0.06 9.68+0.02 46,95+0.25 8.53%0.19
Fa AR 701 2.2840.06  25.57+0.07 0.90+£0.03 6.84+ 0.01 64.42+0.07 10.20+0.14
QAN e 401+0,06 20.85+0.16 1.78+0.08 7.24+0.02 66.13+0.12 21.41+0.36
<E 11> BA(Q50], ED, YA) Of0|i=At @ (crel: %)
5525 37| 3lAEE A2l otz 7| Z22A OLANZEM  ZREM
0.60£0.03 1.25+0.01 1,0840.04 1.144+0.06 2.33+0.06 4.53+0.12

0.61+0.02 1.35+0.05 1.26+0.01 1.20+0.02 2.74+0.06 4.96+0.15

0.63+0.03 1,43+0.04 1.35+£0.02 1.32+0.04 2.80+0.01 5,65+0.04

0.49+£0.03 1.08£0.04 1,00£0.01 1,01+0.03 1,88%+0.02 4.32+0.04

0.57+0.03 1.32+0.05 1.35+£0.03 1.20+0.03 2.39+0.02 6.59+0.16

0.64+0.06  1.36+0.10 1.33£0.03 1.31+0.07 2.63+0.02 6.97%£0.09

! 0.40£0.01  0.93£0.01 1.24+0.31 0.77+£0.01 1,65+0.00 6.02+0.08
0.38+0.02 0.48+0.11 0.75£0.03 0.88+0.05 1.562+0.06 2.32%+0.10

58 e orat] nga 2fo|Al ER wal
1.29+£0.03  3.12+0.07 1,14+0.03 1.55+£0.05 0.59+0.02 1.86%+0.02

1.34+0,03 2.894+0.06 1,31+£002 1.63+0,01 0.61+006 1,93+0.12

iok 1.39+£0.01 3.11+0.01  1,40%£0.02 1.72+£0.03 0.66+0.09 1.96+0.04
; 1.05+0.02 2.89+0.05 1.21£0.01 1.23+0.02 0.42+0.07 1.62+0.06
1.256+0,02  3.1940.02 2,45+0.08 1.561+0,04 0.59+0.12 1,82+0.06

1.32+0.04 3.73+0.02 1.78£0.03 1.64+0.03 0.51+£0.16 1.86%0.17

0.90+0.01  1.24+0.00 0.65+0.01 1.06+0.01 0.30+0.02 1.38%£0.25

0.66£0.06 0.93£0.05 0.71+£0.02 0.94+0.04 0.15+0.10 0.95+0.04




5% 23 F7| 0lARY 24 Hgyatl  EZED A|AE HE| 2
1 0.95+0,07 173+0.06 1.05£0.04 0,28+0,01 0.44+0.00 0.32+0.01
o TH 2 0.96+0.06 176£006 1.13+0.01 0.37£003 0.4140.02 0.33+0.01
N 3 1.03+0.09 1,87+0.05 1.17£0.03 0.37+0.01 0,46+0,01 0.35+0.01
51 1 0.83+0.06 1,45+0.02 0.90+0.01 0.25+0.02 0.35+0,02 0.26+0.01
s 2 090+0.10 1.62+0.04 1.03+0.03 0.30£0.06 0.44+0.02 0,31+0.02
3 103£0.11 1.7940.03 1,13+0.01 0,35+0.01 0.44+0.01 0,32+0.01
AL ARR 701 0.54+0.02 1.04+0.01 0.72+0.02 0.15+0.01 0.47+0.01 0.22+0.00
oA Efju] 0.66+0.03 1,12+0.05 0.73+0.02 0.23+£0.01 0.33+£0.01 0.26+0.00
12> HA(YS0|, 1, M) Ao|de H|L
55 88 37 IDF SDF TDF
1 20.77+0.72 2.1840.20 22.94+0.53
L= 18.96+0.84 0.95+0.14 19.91+0.72
3 19.84+0.64 1.49+0.09 21,33%+0.60
oF 1 18.96£0,49 1.34+0.25 20.30+0.73
% g 2 17.01+0.39 0.65+0.34 17.66+0.39
o] 3 16.80+0.10 1.29+0.15 18.09+0.25
1 20,56+0,78 1.32+0.33 21.88%+0.52
Mgt 2 18.86+0.10 1.41+0.07 20,27+0.08
3 19.11+0.41 1.0440.28 20.15+0.21
FEol(d) 717 S71EeE T YU edHEy SEGE L FEFo] FUhek AL,
HEEF2 B 2537| 71 2%, FHolEleh)S 717 7145 & EYvsdskt
FEeu o= Fho] gradti, WEETIE 1571 7 Rkt
HIERE T k2 A AL(29.94%) > F11(11.22%) > FEo] st 15:7] 8.84% =°]Hth.
<E 13> HA(YS0], B0, YM) REEE H|w
z2 mx 37| EEoH= EE2IEL0|E HIEZ 27t =1
< < (mg/q) (mg/g) (%) (8% 25mg/ml)
1 7.14+0.06 2.08+0.03 2.72+0.33 59.12+2.34
L= 8.43+0.05 2.55+0.11 8.07+0.04 57.92+6.26
3 8.77+0.04 4,1240.07 6.67+0.00 42.85+6.85
of 1 6.16+0.34 5.27+0.03 8.84+0.41 63.83+1.08
& s 2 3.57+0.13 1.45+0.02 7.93+0.09 64.16+0,82
°l 3 1.66+0.01 0.45+0.00 7.30+0.44 49.43+7.06
1 7.98+0.01 0.32+0.01 9.24+0.01 54.44+0.01
At 2 7.91+0.01 0.31£0.01 7.66+0.01 50,17+0.01
3 7.91+0.01 0.31£0.01 7.78+0.01 51.40+0.01
¥l AR 701 7.24+0.05 1.69+0.10 11.2240.54 34.81+1.86
oA Efju] 4.04+0.11 3.05+0,11 25.94+0.51 75.97+1.48




<H 14> HA(YS0], BL, dM)E 28, & A, 225+ - 8oljX|& H
55 &8 F7| HxsE =t = SRS FEEWMX
1 8.6 0.7 0.03 6.283 51.636
=g 9 8.3 0.9 0.03 6.472 46,516
3 8.4 0.8 0.04 6.803 46,309
of 1 10.2 0.8 0.03 7.545 45,228
= ) 12.4 1.12 0.05 6.296 46,516
ol 3 11.5 0.93 0.03 7.615 48.801
1 10,0 0.95 0.04 6.558 46,925
At 2 9.1 1.5 0.04 7.469 49,127
3 10.0 L5 0.04 7.122 43,898
AR 701 15.6 2.0 0.04 7.835 37.804
QA ikl 9.3 3.5 0.00 5.189 40,313
<H 15> HA(Y30|, B, YM)E S4H|
557 &3 37| AE(]) AE() S84 Bty s Waly
1 2365.60  2324.00 0.90 1.82 2121.20 37.98
=g 9 1687.20  1649.60 0.90 1.85 1520.40 27.70
3 1924.80  1890.20 0.89 1.77 1704.60 29.04
of 1 2695.80  2652.40 0.93 1.90 252440 47.06
= ) 3364.60  3298.20 0.91 1.86 3064.20 55.92
o 3 3062.40  3085.20 0.90 1.87 2911.60 57.66
1 2201.20  2153.00 0.86 1.82 1900,40 33.17
A 2 2421.00  2378.33 0.92 1.86 2221.33 40.63
3 2609.67  2557.33 0.95 1.92 2470.67 46.89
T3 AR 701 174.60 171.60 0.96 1.97 165,40 3.18
I glju] 291.60 262.20 0.50 1.56 190.60 2.48
<H 16 HA(YE0|, 1, AYA)E MEH[W
58 23 7| L a b
1 88.49 2.15 16.19
=g 2 89.24 2.10 17.85
3 88.47 2.02 16.86
o 1 88.37 1.48 18.11
& g 9 89.93 0.50 15.29
o 3 87.48 2.01 18.40
1 91,28 0.52 15.90
g 2 88.00 2.17 21.11
3 87.48 2.01 18,40
Erdnl Az 701 41,74 0.15 3.25
A Efju] 42.16 0.02 4.21
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AsHio] oA GEEREL AoHgo] Tl 7oL 6EEREL gl e
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(O 14) HA EZRPH

o QMHA ZE AEMNT
= sd7IEdolA LR dAHAGES: HuDe R 24 H(EHA, 24 QA
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a-—amylase B —amylase protease peptidase cellulase

(ad 15) M2 g

85T, 38 30%, A AAAYY 242 0.1% 24
2 40kHz_—] ZSu} 1A 7ko| 9T

[o
_E_L
_>|i',
i
N
M

R, 7] sAEle) 248 % ﬁii’i s T,
Aelsk QA BAS HILe AnE & 179 L}Emmur. 24 Aelel warl A
FolA, Zzelobd HeTelA FEsk /b B, WA A7 L FehE fA5

<E 17> XM2|8 &4 Hlw

A2l #=(g) a8 Zdle) W)
23 197.33+38.03 0.16+0,03 0.53+£0.22  39.67+15.88 0,16+0.10
By 151,67+15.17 0.03+0.05 0.23+0.30 1.67+0.57 0.03+0,40
Zom 2 A 391.67+3.51 0.27+0.16 1.18+0.38 105.67+63.12 0.27+1.25
L PN 457,33+35.23 0.29+0.03 0.45+0.35 128.33+26.63 0,29+0.05
223} 467.33+58.22 0.32+0.10 1.52+0.21  184.00+1571 0.32+1.15
3;3 = 162.00+22.06 0.92+0.02 1.93+0.05 149.33+16,56 0.92+0.35
a—amylase  158.33+16.84 0.94+0.06 1.95+0,04 149.33+2350 2.86+0,40
4 f—amylase 1,514.33+51.00 0.93+0.03 3.28+1.13 1419.33+36,14 45.6+15.36

_'g_/\X

A7) protease 1,987.66+26.23 0.70+£0.12 1.98+£0.04 1,391.00+31.13 26.93+5.80

peptidase 044,33+23.01 0.52+0,06 1.61+0.,14 206.66+10,59 3.13%+0.65

cellulase 261.00+£31,90 0.87+0.04 1.79+0.04 227.33+36.25 4.00%+0.52

568 \ 202219 AlEoIE A




<E 18> M2|¥ HE=F2 Hlu

He (o000
e 18.63 £ 0.26
=03 20.14 £ 0.92
=224 z Ak 16.62 + 0.68
A2 g 18,69 + 0.24
233} 18.54 £ 0.08
Ss" q = 20.66 = 0.25
a —amylase 32.256 + 0.43
B8 —amylase 32.12 + 0.83
iﬁ{j protease 34.26 £ 0.90
peptidase 30,77 £ 0.38
cellulase 32.80 £ 0.63

WSS olgoto] YAMAEE: dho) MU ofge B4R ANE F 3] vhehhsic
i 199] Aol SWY Ao £AL 85T, 3 0%, 24 BAHY 2AL 0.1%
A, 808 X, A9 Aelo) 2AL 100C, 58, 233 e 20 40kHe8| 233, 1417,
- 27L& 250T, 30&(A1Ap) F 230C, 90Z(AH|22h oIk, E 1994 Hi Hpe} o,
4 Aeuc By Ao okgiue] Fastgon, S5 By Aol Fold BAY+HL
el @A e okure tehde & 4 glek

<HE 19> M2|Z8 OfzISt Hjw

el =LY
FAg 6.4
233 7.3
o) Z Al 7.3
2 A g 7.2
Zeut 6.7
d & 5.6
=33 + 55 4.5
ZA+ES 5.5
3
B+ go
27 A€+ EE 5.7
25T+ HS 4.7
2Ab+ 28+ HES 5.0




A2 HF WESR T BT 292 57] % 200 Yehiolth & 20004 B e}
o, WlEpZRate] ke the Helqo] wlstel, ma+Ed

o)
%0
%2
£ g

= =

ol my

7]-6‘]—% o)

_ ChuH I

i o008) (¢/1000)

A 18.63+0.26 35.72+0,23

= 20.14+0.92 33.63+0.06

chel = 4 16.62+0,68 37.63+0.07
A ~ g 18.69+0.24 36.09+0.17
EXL 18.54+0,08 35.24+0,02

g = 20,66+0,25 32.77+0.29

BHA+5S 17.84+0.45 29.98+0.12

ZAHE S 25.73+0.46 36.88+0.13

284S 15.98+0.79 33.58+0.29

) EXCE WRSES 25.41+0.76 37.29+0.10
3 A AT+ ES 92.80+0.40 32.17+0,12
i A 29.71+0.58 19.43+0.08

A+ AEHES 29.23+0.29 15.74+0.06

FA+EAN+ES 31.57+0.23 15.03+0,02

W) 30% werolul HgvIEe] Bt 218380l Gic,
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<E 21> QME Bk U o=

= 4ac Soll=

A 6.79 £ 0.28 21,83 £ 0.57

d4=9 TE CHa X 3= Etr3lE BN
A 6.48+£0.06 23.84%£0.03 1.51£0.01 4.31+0.01 63.85+0,04 8.46+0.01

SHE A 3.561£0.03 243+0,01 0.33£0.01 0.745+£0.12 92,97+0.05 3.29%0.32

° 7}EAIE HEE R v

Eg-glucan (%) =B-glucan (%)

UM SR
(3 17) 7I3EE HEIZF2 H|W

o A a5

AANHA B 1%, 5%, 10%, 20%, 25%%2F F+== 1%, 5%, 10%, 20%, 25%2] $HaFo| W=
A gEge] FAe 2EES nusl WA B MEL 228 PF0] £24E L,
b aol FaSIAT, BY Bl WERE L b %S SUAt, A FEE W B
sreFol aghel weh AAAdo] HAsAT AL ahFEE0] MY =%, #AE=
+4ET FEE0] 4T p -2 TFF 2 BsHINE saFEE ) FEE ) 229
o2 Yyt

40

35 powder 40 extract

30 35

5 L 30

20 25

20 )

15 15 g

10 i i 10

5

- || FEE BE BE BE Bg BE BE B

control 1% 5% 10% 20% 25% control 1% 5% 10% 20% 25%

Hnon-enzyme B enzyme B non-enzyme Henzyme

(O 18) 2% ¥ FE2E HA U=+ UFY
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control

powder

5%

10%

extract

“mnon-en zyme M enzyme control I non- Enz*J me M 1er:;_'.-rne
(23 19) £Y U FH2Y i} Y34 SE
<E 23> BY Y HA A2+ 4=
s Color value
Ce 0T L* a* b*
2 B 38.46+0.39 4.52+0.23 12.03£0.92
1% Non—enzyme 54,43+0,31 1.73+0.04 13.68+0.18
enzyme 62.41+0.53 0.99+0.12 7.62+0.12
- Non—enzyme 52.50+0.26 3.94+0.04 13.60£0.57
enzyme 61.69+0.15 1.91+0.06 8.59+0.08
10% Non—enzyme 50.75+0.13 2.52+0.20 8.40+0.38
enzyme 54.50+0,22 1.51+0.04 8.08+0.01
0% Non—enzyme 47.82+0.94 2.26+0.01 9.59+0.14
enzyme 51.194+0.81 1.74+0.03 7.30+0.28
9500 Non—enzyme 47.50+0.10 2.34+0.49 8.97+0.43
enzyme 51.62+0.34 1.85+0.88 8.21+0.23
<E 24> $B2 UYH BN Y24 M
[ Color value
FE= Y€ L* o o*
2 38.46+0.39 4.52+0.23 12.03+0.92
1% Non—enzyme 50.69+1.06 2.00£0.01 12.77+0.13
enzyme 65.50+1.01 1.06+0.10 8.49+0.11
% Non—enzyme 45,73+0.97 5.86+0.14 16.76£0.45
enzyme 65.84+1.59 0.93+0.41 8.25+1.40
10% Non—enzyme 41.00+0.52 4,90£0.02 14,13£0,07
enzyme 58.26+0.27 1.03+0.15 6.96+0.43
0% Non—enzyme 49.39+1.06 3.89+0.00 12.11+0.63
enzyme 62.35+0.19 1.58+0.22 8.62+0.42
9508 Non—enzyme 48.40+0.10 3.55+0.31 11.46+0.11
enzyme 47.44+1.94 1.17+0.17 7.12+0.90
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overall preference

texture
——cortnol
——enzyme pawder 5%

=——enzyme extract 25%

color

o FuHA &E wAHE T
FaAYEE ALl Cellulased 27} 7+
Aeleor Yol

<E 25> BOHAMMAE) 2428 2900

stinky taste

—powder 5%

—extract 25%

Group B=(9) Sy Bty a4y wWely
k) 291.60+23.33°  0,50+0,17°  1,56+0.25" 190.60+35,36* 2.48+0,30"
a —amylase  369.80+£39.09° 0.58+0.15"  1,59+0.29" 229.60+24.64" 52242 22°
B —amylase  286.80+44.89° 0.85+0,13"  1.85+0.,16™ 239.60+32,39" 4.40+0.87"
peptidase 222.20+16,04" 0.77+0,13™  1.83+0.18" 177.80+29.99* 3.18+0.69™
Cellulase 174.60+3.05"  0.96+0,04  1,97+£0,02° 165.40+559" 3.18+0,11*
Complex enzyme 2550041834 0.51+0,30"  1,46+0,43" 167.80+13,03" 2.50+1,49"

o WAl && vAAE MY
- TTHA TVP AT

Etm| @7t




ANE2Y 4d=(g) S £tz d(mm) ESESp(e)) AEM(m)
AR 7751.00 0.41 2.82 3178.33 87.70
b 3346.00 0.56 3.10 1881.00 56.57
FuHA LgfHE 2873.67 0.56 2.217 1617.33 35.93
el 97} 1386.67 0.55 2.30 757.00 17.00
EEGIES 2702.67 0.51 2.07 1368.33 27.77
<H 27> MEZFYE BOHA Mz 230l 234 HlIL
A sl
o SE2EE —
23 L*(D65)  a*(D65)  b*(D6s) (%) F'OVZ o")‘dex Ai;‘fe“s‘z’l )
HARE 35.27 1.12 1.69 17.109 0.29 53.2
bR 37.68 1.67 3.32 16.012 0.28 51.3
FIHA SR 39.80 3.53 5.61 15,184 0.28 53
et 97} 36.43 2.45 3.40 22.969 0.28 53.1
EELES 41,31 3.77 6.90 17.183 0.26 50.9

HaM(g) el d(my)
2,079.33 35.00
A R 4,008.67 0.47 1.91 1,865.67 34.87
&0l SeeE 7,166,33 0.23 1.68 1,652.67 26.73
ely] 27} 7,436.67 0.70 2.38 3,296.00 110.20
Z3g= 3,965.33 0.48 2.20 1,900.00 40.83

574\ 202245 AEATE TN




<H 29> MEZFE 480 M, SE3HE R854 W
AH O =AM
- = spse ToF
3 L¥(D65) 2*(D65) b*(D65) (%) FIovs(/olr;dex Frlctlo(no,)Angles
LA 36.18 0.65 1.44 11.239 0.25 51.7
JupA R 36.10 1.15 1.89 11,185 0.27 54.1
ol R 37.54 1.40 2.70 11,768 0.21 50.3
Elu] 97} 45,40 3.19 9.07 35.220 0.27 50.8
EEIE 37.29 1.97 3.31 13.703 0.26 52.4

- SIAHA TVP A

Et| @3}
HEHAT TVPKZ| 444

SE e d(mm)  HEH() AElE(md)

A& 6,843.67 0.60 2.13 3,916.33 82.20
A AP 8,386.00 0.68 2.56 5,777.00 144,77
§ 5 AT 2,134.67 0.75 2.66 1,559.33 40.70

e} 9.7} 9,882.00 0.66 2.59 6,393.67 161.20

e HIES 5,711.67 0.57 2.35 3,227.67 74.20

<HE 31> HE3FE YMHA M: 23R {59 Bl
- e 428 7EL

3 L¥(D65) 2*(D65) b*(D65) (% F|O\A(I OIr)ldex Frlctlo(no,)é\ngles

HAE 41,47 2.41 7.31 29.289 0.28 54.7
o IR 4131 2.51 6.42 19.675 0.30 52.5
;‘1 A SaaHE 41,26 3.42 7.88 27.717 0.31 52.5

et 97} 43.28 3.70 8.86 20.679 0.35 55.7

e EIES 41.60 3.26 7.80 23.498 0.29 56.7
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Ad 6) =8 715 - Ax=d A3}

o A

SHEATIY Rol A4S SRFSART SRBANGT Hol AT, YR FHAI0] A
2014 Rol7k gt
<E 33> A2|E SEH|u

= o
dx ol AR dHel TS sirs BAES  Ovcl o= e
0 (9/9) (%) (9) L a b 0

30s 1760 5445 47.919 97333 56.36 047 653 25.243

3m 1740 4,208 41382 1,839.00 5843 072 922 2552

0.5am 5m 1750 4705 40313 265133 5816 1.02 874 24.348

m 1770 5141 36919 264300 5530 082 816 24.101

lom 1798 4684 36098 139000 5526 164 903 24.814

30s 16,70 6474 45563 2.067.00 6338 058 815 23.228

3m 1590 4839 36756 341367 5557 085 867 23164

{.0m 5m 1740 4895 35003 308167 5668 163 1024 23153

m 1717 5141 35909 274333 53.36 062 7.65 22.728

lom 1788 5059 34238 344100 5250 090 7.30 23508

30s 1590 5347 41284 1.839.00 57.22 0.64 823 22577

o 3m 1640 4285 41496 1677.67 5779 132 972 22.803

T L 5m 2% 17.60 4912 35949  2.566.33 6.00 111 935 19.415

< m 1700 4599 38441 422333 62.68 186 1207 22.328

lom 16.60 479  37.224 1.677.67 6100 220 11.82 22.669

30s 1760 548 40398 631000 67.74 096 861 19,732

3m 1720 4664 37212 5937.67 59.55 175 1047 20,347

2.0m 5m 1800 4776 35269 579567 5528 162 956 20.559

m 1750 4778 35013 561433 64.06 2.04 1170 20,085

om 1770 4971 35562 357167 62.60 218 12.63 20,767

30s 1700 5836 43057 252267 6180 039 694 21.039

3m 1840 4558 36184 2.277.67 5470 176 9.23 19.781

9.5m 5m 1890 4807 31856  2.566.33 5843 1.56 10.03 20.320

m 1790 5234 32,934 187000 57.65 197 10.22 20,319

lom 1850 5023 33267 148000 5389 173 887 21.062
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A -

Al

2E ol A EAE LR g4xs Sde v = Sy
) (9/9) (%) (g) L a b )
30s 17.08 5.876 50,061 907.67 58.89 0.79 6,74 25.089
3m 17,60 4,875 39.016 2,003.33 60.19 0,43 10.21 24.144
O,50m57m 18.00 4,638 40.647 1,063.67 54,27 0.42 7.06 23.042
? 18.40  5.244 36.205 1,483.00 56.13 0.89 837 24.169
E 18.20  5.110 37.078 1,621.67 5393 0,98 7.37 24,649
30s 17.40  6.836 44,738 1,159.33 60.07 0.61 806 22.885
3m 16.90  5.166 40,546 3,722.33 958,69 0.69 9.06 23.522
l.Ocm5T 18.20  4.761 44,578 5,419.33 61.32 1.10 9.86 24.120
? 18.48  4.969 41,915 4,952.67 62.35 097 996 21.689
107111 16.70 5.077 39.074 4,394.00 56.01 1,01 847 22543
30s 15.50 6.275 44,884 1,124.67 62.89 0.92 7.83 22587
Y 3m 17.60 4773 38.621 3,6256.33 56.83 0.66 339 20241
1,5cm57m =% 17.70 5.170 36.198 3,8350.00 68.15 1,55 12.03 20.744
a ? 17.30 5.007 37.094 2,801.33 59.563 1.28 9.70 19.922
107111 18,70 0.361 35.301 6,672.00 57.72 142 944 20.401
30s 17.50  6.088 41,993 1,773.00 61,38 0.29 6.64 19.768
3m 18.20  5.024 39.787 1,766.67 58,05 115 890 20.745
2.00m? 17.90  5.464 36.887 2,480.33 58.01 1.29 9.53 20.330
? 1790  5.939 36.744 2,338.00 56.85 0,83 731 19.590
107111 17.80 5.541 35.419 4,960.00 56,74 1.24 887 20.495
30s 17.00 6.757 41,848 2,359.00 58,06 0.35 6,36 19.726
3m 18.30 4,834 39.139 3,986.00 54,54 1.17 879 20.194
2,5cm57m 18.50 5.298 34.765 2,407.67 66.14 2,15 12,47 20.811
771)?1 18.40 5.180 38.842 2,951.00 60.08 1.34 952 20,051
107111 19.00 9.539 35,731 3,415.67 5761 1,76 933 19.712
0w
Qs YEI fo4 Hol7t 99l
SEAZb] met 2 FeAes 2oL, E A HolAl
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Al

+2 T M
2M7| B U= AZb 8% S8Xx skl

(g/9) (%) L a b
30s 8.20 6.691 39.534 59.49 1.15 10.91
3m 8.21 5.596 37.797 56.97 0.95 7.43
d= 5m 8.25 5.359 37.134 54.26 0.93 6.84
Tm 7.96 5.410 36.882 59.22 1.34 8.84
10m 8.04 5.532 35.805 55.35 1.15 8.02
30s 8.06 6.023 39.033 59.53 0.81 8.19

3m 8.25 5,282 39.113 59.9 0.9 9.9
a0 3F 5m 7.96 5.673 35.915 59.23 1.09 8.89
Tm 8.18 5.190 37.742 56.69 0.81 7.5
10m 8.11 6.022 35.319 56.43 0.73 7.35

30s 9.04 6.319 39.145 59,42 0.7 8
3m 8.56 6.531 34,922 57.92 0.58 6.79
4 5m 8.32 6.825 33.804 56.24 0.69 5.79
Tm 8.44 6.976 34.033 55.91 0.73 5.85
10m 8.40 6.981 33.992 57.02 0.73 5.32
30s 8.20 6.537 41,218 59.12 1.07 9.22
3m 8.21 5.577 38.065 57.08 1.42 10.01
A= 5m 8.25 5.324 37.068 56.91 1.38 10.50
Tm 7.96 5.325 37.552 55.60 1.55 10.18
10m 8.04 5.551 36.308 52.11 1.67 9.26
30s 8.06 6.248 39.308 62.40 1.30 10.71
3m 8.25 5.405 36.590 55.84 0.88 9.55
zeq BF 5m 7.96 5.522 35.808 53.10 0.70 8.61
7m 8.18 4,839 38.964 57.66 1.08 9.19
10m 8.11 5.748 36.271 52.33 0.70 6.81
30s 9.04 6.640 35.015 59.23 0.55 8.20
3m 8.56 6.887 35.042 58.41 0.85 7.84
54 5m 8.32 7.170 34.473 57.21 0.86 6.94
Tm 8.44 7.172 34.298 58.58 0.97 6.98
10m 8.40 7.465 33.969 54.80 1.07 6.41
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<E 35> H2|¥ ZEH|m

o | AH d
z# A O TEOEUE = 22 xw omg L 2O
(brix) (%) (%) L a b SlE (%)

1h 0.4 3345 0274 30.12 126 496 988 0.2 0.2 0.7 0.8

3h 0.6 2932 03387 317 089 503 982 0.1 0.2 1.1 0.5

E 6h 0.7 3475 0449 2997 128 424 9308 012 023 112 0.30
EN %h 0.7 3657 0407 3091 171 643 9843 0.19 019 078 0.27
12h 0.8 3593 0.359 3264 081 6.85 9849 0.13 019 0.84 0.22
15h 1.0 323 0450 3208 1,14 7,19 9813 0.13 021 108 0.28
1h 1.4 3042 0411 2973 0.14 1,52 9783 0.23 0.23 129 0.30
3h 2.1 3305 039 23874 050 19 9779 017 024 139 0.28
T 6h 2.2 3524 0466 30,81 022 1.7 9741 025 029 159 0.15

% %h 1.8 3546 0,409 30.07 0.15 204 9781 021 022 135 0.29
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