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Fig. 8

Raw data of repose angle and flow-start angle

| — L [ — of [average |standard fow-  |*verage standard
sample PR INRosS] ER P repose angle |of deviate of of flow- |deviate of
sample name |No. | angle | angle | angle | angle start
No. 1020 |30 | 40 at f(.Jl']l' repose  [repose angle (©) start angle{flow-start
Ipositions (°) _ﬂgle (®)langle (%) Jangle
SFD 10%- 1 36] 35.7] 41.3] 33.1 36.5 39
1 Mannitol/10%- § 47£ :(2):#? :;; 4‘13 i;g 40.5 2.8 i; 36.5 6.1
SHNES 4| 42.6] 362| 457 376 40.5 32
SFD 8%-D- |__1| 43.3| 32.6| 38.1] 313 36.3 23
2 Mannitol/2%- 2| 40.8] 39.6] 383] 36.5 38.8] 38.7 24 29] 273 38
_sucrose 3| 433 35| 45.6] 403 41.1 30
SFD 5%-D- 1 4[.(!;I 42] 44.3] 409 42.2 43
3 Mannitol/5%- 2 47 38| 41.2| 439 42.5| 402 38 36| 38.0 44
lrehiiose 3] 3271 40.8] 31.2] 38.6 35.8 35
SFD 5%- 1] 3621 36.2] 43.1] 334 37.2 34
4 erythritol/5%- 2 350 42.1f 3621 335 36.7) 35.7 23 35| 343 0.6
sucrose 31 33.6] 33.5) 32.1 33 33.1 34
1 40] 36.2] 41.2 44 40.4/ 36
SFD 5%-D-
PN v e s s B ) S PP ) (VP R
sucrose 9
1] 489] 48.6] 48.1] 50.7 49.1 27
6 Stl:cph;!g;/oe. 2| 454] 483] 514 502 48.8] 494 0.7 311 313 45
3| 49.6] 53.1 501 47.9 50._2 36
1| 55.1] 52.3] 522| 547 53.6 45
7 Sl;]?c:oos‘?- 2| 47.5] 487] 53.5] 55.6 51.3] 499 4.6 38| 41.0 36
3| 45.6] 46.8] 43.2] 43.6 44.8 40
1| 44.8] 464] 47.6] 459 46.2 32
SFD 10%-D- 2| 52.6] 454| 48.8] 46.2 48.3 37
- Mannitol 3 551 54.5] S56.5] 553 55.3 23 o 46 403 o
- 40f 43.4] 4851 32.1 41.0 46
N g — 1] 30.8] 31,5 29.8 30 30.2 29.1
2] 333] 329] 329 307 32.5] 312 1:1 30.3] 29.6 0.6
example 1} (MEGGLE) 358370 28.5] 311 311 29.5
reference| potato starch 1| 47.4] 48.1] 47.4] 474 47.6 30.4
: 2] 47.7) 48.3] 493 48 48.3] 48.0 04 31.3] 311 0.6
example 2f (SunSmile) [™3150 282 47.0] 468 482 315
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Raw data of repose angle and flow-start angle
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ig. 9

I average of |average [standard average [standard
sample FEPOSE] [EPOSE | TCPOSE) 1EpOSE repose angle [of deviate of | " |of flow- |deviate of
sample name [No. | angle | angle | angle | angle start
No. 1020130 ] 40 at f(.)l..lr repose |repose ngle (%) start angle|flow-start
4 IEosmonsg"; angle (°) langle (°) angle
SED 10%- 1 37| 28.6] 34.1] 30.6 32.6 42
9 exythiitol 2] 25.7] 243 39 35 31.0f 319 0.8 45] 46.7 57
3| 315 36 32.t£' 28.2 32.0 53
o | e s 0 o | 4 8 s | s
‘:::“T " 3_a5| 23] 424] 401 s . 49 :
Hose 4| _4a8] 459| as52| 571 483
1] 35.5] 45.1] 38.1] 376 39.1 38
FD 5%-D- 2 42| 384| 37.6 36 38.5 74
11 Mannitol/5%- 3] 28.3] 29.3] 29.6] 32.6 30.0f 36.9 3.9 51} 54.6 13.1
sucrose 4 40] 31.4] 40.2] 398 37.9 52
5 38| 37.6] 39.2] 41.7 39.1 58
1] 30.6] 249] 325 23.0 27.8 41
12 sr?ltl:?:t/:l 2] 374 32| 36.4] 29.6 33.91 305 3.1 491  46.7 4.9
3] 28.8] 283 31} 312 29.8 50
FD 5%- 1| 36.2f 41.7] 36.1] 348 37.2 57|
13 erythritol/5%- 2] 34.5] 33.3] 354] 357 34.7) 35.7 1.3 56 54 4.4
SUCrose 3] 34.8] 34.6] 365 35.1 35.3 49
1 68| 64.3] 61.5] 664 65.1 52
14 i_]:h:‘?;/:; 2] 57.3] 64.6] 56.3] 58.0 59.1 594 5.5 60 58 5.3
3| 56.5] 54.8] 49.7| 55.6 54.2 62
FD10%-D- 1 37| 364] 37.0] 352 36.4 47.5
15 Mamitol 2| 40.3] 37.4| 384] 445 40.2] 39.7 3.1 6lf 523 7.5
3| _46.5] 40.1] 414] 42.1 42.5 48.5
FD 10%- 1} 53.1} 51.6] 54.7] 512 52.7 60
16 sucrose 2| 48.8] 48.2| 504| 472 48.7| 50.6 20 64] 63.7 35
3] 50.3] 43.9] 4771 60.0 50.5 67
FD 8%-D- 1] 435 34| 40.3] 375 38.8 52
17 Mannitol/2%- 2 35| 324] 386 286 33.7] 363 2.6 67| 573 84
SUCTOSE 3| 386 31.7] 38.1] 377 36.5 53
T rice flour 1{ 514 51.5| 49.8] 534 51.5 38.6
(Hinokuni 2| 54.1] 55.6| 49.6] 48.2 51.9] 52.1 0.8 38] 382 0.4
example 3 poogs) 3| 534 s573] Sis| 499 53.0 37.9
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Fig. 10
Analysis of fluidity
flow- | repose |residua
repose
start | angle — 1
No. sample name angle y
[°] (A) angle | flow |materia
[°L(B)| start | 1[g]
1|SFD 10%-Mannitol/10%-sucrose 40.5] 36.5 4.0 0.2
2|SFD 8%-D-Mannitol/2%-sucrose 38.7f 273 11.4 0.2
3|SFD 5%-D-Mannitol/5%-trehalose 40.2] 38.0 2.2 0.3
4|SFD 5%-erythritol/5%-sucrose 35.7] 343 1.4 0.3
reference | blettose (MEGGLE) 312 296 16] 03
example 1
5|SFD 5%-D-Mannitol/5%-sucrose 37.2] 37.0 0.2 0.4
reference | ato starch (Sun Smile) ago| 311 169 05
fexample 2
6|SFD 10%-trehalose 494 313 18.0 1.6
7ISFD 10%-sucrose 4991 41.0 8.9 1.6
8|SFD 10%-D-Mannitol 477] 40.3 7.4 1.6
reference |, ;e flour (Hinokuni Foods) 521| 382 139 27
example 3 R
9|SFD 10%-erythritol 319 46.7 -14.8 3.2
10|FD 5%-D-Mannitol/5%-trehalose 46.5] 55.0 -8.5 3.5
11|FD 5%-D-Mannitol/5%-sucrose 369 54.6 -17.7 3.6
12|FD 10%-erythritol 30.5] 46.7 -16.2 3.7
13|FD 5%-erythritol/5%-sucrose 35.7] 54.0f -18.3 3.7
14{FD 10%-trehalose 594] 58.0 1.4 5.4
15|FD 10%-D-Mannitol 3971 52.3 -12.6 5.7
16|FD 10%-sucrose 50.6] 63.7 -13.1 5.7
17|FD 8%-D-Mannitol/2%-sucrose 36.3] 57.3 -21.0 7.1

FD means shelf-type freeze-drying. SFD means spray freeze-drying.




