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Change of Physicochemical Characteristics and Functional Components in
the Raw Materials of Saengsik, Uncooked Food by Drying Methods

Tie-Yan Jin, Deog-Hwan Oh', and Jong-Bang Eun*
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'School of Biotechnology and Bioengineering, Kangwon National University

Abstract Changes in physicochemical characteristics and functional components content of saengsik, uncooked food, were
investigated to find efficient drying methods, one of important manufacturing process of saengsik. No changes in proximate
compositions of all samples were observed during hot-air drying at 50, 55, and 60°C and freeze-drying. Colors of carrot, Lentinus
edodes, and sea mustard did not change, while a value of cabbage, L, a, and b values of Agaricus bisporos, and a value of laver
changed slightly by hot-air drying at all temperatures and freeze-drying. Dietary fiber content increased by hot-air drying but not
by freeze-drying. Reductions in vitamin C and B-carotene contents of carrot, cabbage, sea mustard, and laver were higher by hot-
air drying than by freeze-drying. Contents of total phenolics and lectin of L. edodes and A. bisporos were not affected by hot-
air drying and freeze-drying. Contents of pectin, alginic acid, and porphyran in sea mustard and laver increased by hot-air drying.
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AEE R B2 AQACHMH(18)) W} FE3here. 195°C A
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= 1000 i, 2, 29 2 SR-e W glo g §ig)

Nge] Awi= AAA(CM-3500d, Minolta Co., Lid,, Japan)E
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ness)S 2 LER At
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Total dietary fiber(TDF)®] Z72 Prosky 5(19)¢] W& o|&
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A Az AL B £ 500 wivye] 0.1N HCIE 7135k
60°Col AN AT B kel FEIAT FEYE T
3 F 7jbedFste] dojd g 6N NaOHE o|-§-381%] pH
g 7002 24 thE 38 Ao 3R vvyel e 7}
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D, FHIF, FIHA, FEolHA, w49, AL 50, 55, 60°C
N GEAzS} FAAZ YT & A5 UvdRE TS =
Abetd Table 1914 UERQITH B2 So duldeare $AA
Z2 AANE AlET 8.0%E AL FA el soced 8%
AZE 3 AET} 815%E AY A Ueldes 5% 50l
A F9A Zol7t gle AoE Jeidth. ErsiEe] ke 7843-
78.70%, MRS 1.02-1.19%, S#9]| e 423.437%= o
Bt A8 AlololA dubdEEoC] okke] ols Holz
ok 50, 55, 60°ClA 4 SEAXE AP MBS} TEUXE
AT ABE 5% FEANA F9F Zo)7t Yl AL Ve
s}, 50, 55, 60°ColA BEAZRS FHAAZRE A% AFEE A

Table 1. Proximate analysis” of carrot, cabbage, Lentinus edodes, Agaricus bisporos, sea mustard and Iaver dried with hot-air and

freeze-dried (%)

Hot-air dried
Control? Freeze dried
55°C 60°C
Moisture 87.56 +0.82° 797+£021° 8.00 £ 0.26° .00 £ 0.46° 8.03+0.51°
Protein 132 £0.11° 8.15+£0.52° 8.10+047° 8.09+0.22° 8.02+0.67°
Carrot Carbohydrate 1032+ 037 78.47 +0.28° 78.55 +0.72° 7843+ 1.21° 7870+ 1.03
Fat 0.12 +0.03° 1.04 £0.27° 1.05 +0.23 1.19+027° 1.02+0.31°
Ash 0.68 £ 0.06* 437£027° 430+ 0.20° 429+021° 423 +0.14°
Moisture 93.25 + 1.56" 8.07+0.15° 793+0.15 8.03+038 8.03+021°
Protein 0.57 £0.05° 220+ 0.05° 222+0.12° 2.15+0.14° 2.17+0.13°
Cabbage Carbohydrate 561 +0.35 87.42 £0.58" 87.56 + 0.54° 87.49+0.87° 87.46 +0.43°
Fat 0.12 £0.02° 0.67 £ 0.06" 0.66 + 0.04° 0.68 + 0.04° 0.70 £0.07°
Ash 0.45 +0.04* 1.64 £ 0.08° 1.63+0.13° 1.65+0.13° 1.64 % 0.09°
Moisture 90.42 + 1.65° 8.07£025 793+0.15 797 +0.31° 8.03+021°
) Protein 1.86+0.12° 17.31 £ 1.02° 17.82 +1.25 17.66 + 1.10° 17.44 + 1.48°
Lee;;’d”elf Carbohydrate 6.63 + 0.48° 68.43 =0.83° 68.08 + 1.04° 68.19 + 0.58" 6838+ 121°
Fat 0.27 +0.02° 1.79 + 0.09° 1.79+0.12° 1.75+0.13° 1.78+0.17
Ash 0.82 + 0.06 440+0.17° 438+0.25° 443 +0.34° 437+025°
Moisture 90.46 + 1.82° 8.03£025° 798 +0.15° 7.93 £0.12° 8.06+021°
, Protein 3.16£0.27° 23.64 4 1.57° 2333+ 1.99 2326+ 1.84° 23.55+2.39
/Zlngs"pro’:o”j Carbohydrate 549 £031° 62.67 £0.52° 63.09 +1.23° 6320+ 137° 62.76 £ 138
Fat 0.13 £0.02° 1.35 +0.09° 1.32 +0.09° 1.32+0.14° 130+ 0.09°
Ash 0.76 + 0.05° 4314023 428 +0.20° 429+0.42" 433£0.33°
Moisture 88.15 + 147" -8.10 £ 0.50° 798 +0.16° 8.03 £ 0.20° 793 £035
Protein 1.96 +0.15° 26.81 4 0.85 26.87 +1.69° 2633+ 1.67 26.62 + 0.64°
mf:;r q Carbohydrate 585+0.32° 37.23 £ 0.43° 37.42£0.85° 38.19+1.08 37.66 + 0.36"
Fat 0.17 £0.02° 3.07£0.16° 2,96+ 0.29° 2.96+0.27° 3.00+0.43°
Ash 3.87+0.23" 24.79 + 0.35 24.77+0.71° 24.49 +0.58" 24.79 + 0.63°
Moisture 90.15 + 1.52° 8.00 + 0.66° 8.03+021° 797 £032 8.00 + 0.26*
Protein 3.26 +0.46° 39.25 +0.73 3916+ 1.13° 39.60 +1.27° 39.37 + 1.49°
Laver Carbohydrate 3.01 £0.18° 42324037 42.77 +0.86° 4254 +0.73° 4220+ 0.62°
Fat 0.37 £0.03* 1.77 £ 0.08° 1.74 +0.12° 1.75 +0.09° 1.75 +0.10°
Ash 321+0.62° 8.66 £ 0.69° 830+ 0.85 8.14 £ 0.96" 8.68+0.53
YMean + SD.

YFresh raw materials.

**Values in the same row not sharing a common superscript are significantly different at o =0.05 by Turkey’s multiple range test.
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sl ZAa3x Eale] Ax #alrt gle AoZ AZFET(28). o)
25 A= Lee 5(29)7% Jeong S(30)0] F2E 7FExE e} o
FHEE 39S Wei= vl AFAE Vbl ] Lyt
& dEAZ U FHAAZE AW T 5% FollM GE A+
o7} gl AoZ Ueidth agte $374%E A NPt
-10612 AY WA UERT o2 E S0°CHlM EFARE
A#@E ABE7} 626, 55°C 60°CAM DFHXE é_ 15+ A
e 247 42738 4328 Vel SAARE A A9
T 50°CoM FEAXE A3 A+ 2 AP %
S FFH zpelE VR 55°C9 60°CollA] BT AR

AT B AGTF Alelols 5% oA 93 zbel 7t ¢l

Ao Z yehgth o F83% A A9 chlorophyli©]
dEAZE JAYsle S 5249 pheophytino] vt Z244<1
pheophorbide & B20] AYHWA aglo] S7HHJN TH4A=
£ 33 ABA chlorophyllase™ 5°C ©]3lol] Ao] "oy
A Aol WalY e W8-S ARIEI6 agte) AAE Vet
o AZETHR8). bE-e TAAZRE WIS APl 223002
AU A VERE T s°Cell dEFARE A8 A" e 28.67,
55°Ceb 60°ColN] GFAZE A A= ZHE 31,749 32.28
2 el 55°cet 60°CollA EEURE AT F ANEFE A
olo 5%2] FFolA FoA et gl Ao viERt U
2] AT AlelollME 5%S] folla B fold Aol viEeh
W], o]Ae AZAXE FFYSHA] chlorophylle] 3l 2
ste] 471 AEta AHZHETH28).

FEawAle] Lgh agh, bk 934z 2 5EARE Jye
zk NG Alolel] 5%ellA feld zpolrt Qe ﬁﬁi a9
o} o] Axke TaWAY A ] Mo gk A )]
ol EEZAx 2 FAAZRE AYFAx e Wt gl=
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ﬂl

Table 2. Color value" of carrot, cabbage, Lentinus edodes, Agaricus bisporos, sea mustard and laver dried with hot-air and freeze-

dried

Hot-air dried

Control? Freeze dried
55°C 60°C

L 50.23 + 0.68"° 49.67 = 0.30 49.09+1.29 4920 +0.63 4997+ 1.15

Carrot a 27.13£0378 26.43 £0.30 26.19+0.19 26.41 x0.11 29.91 £0.09

b 25.42 +0.59™ 25.97+0.25 26.07+0.21 26.09+0.42 26.17+0.52

L 5523 = 0.62M 54.62 £ 0.41 53.54+0.71 53.72 £0.90 55.59+1.22

Cabbage a -10.56 £ 0.22% -6.26 + 0.08° -4.27 £ 0.06° 432+0.17° -10.61+0.17*
b 24.06+0.35° 28.67 +0.30Q° 31.74+022° 3228 £ 0.69° 2230 £ 0.90°

L 40.16 £ 0.65™ 39.41+£0.19 39.35+0.52 39.09+0.33 40.05£0.18

Lentinus edodes a 9.86 + 0.46™ 9.84 +0.07 935+0.24 9.46+0.25 942 +0.28
b 17.22 +0.35N 17.55+0.41 17.19+0.14 1734+ 0.24 17.02+0.14

L 6535+ 0.48° 6323 +£0.36" 60.58 + 0.50° 5912+ 0.17* 65.95+ 0.32¢
Agaricus bisporos a 4.05+0.29* 444 +0.16* 8.37+0.26° 8.65+0.26° 4.28 £ 0.08°
b 2036+0.51° 19.87 £ 0.54* 2233+£0.62° 2272 +0.38° 19.09 + 0.38*

L 30.85+0.58" 30.55+0.34 30.94 +0.11 30.86 £0.20 31.24+£0.19

Sea mustard a -8.64 + Q.49 -7197+£0.17 -790+£0.17 -8.06+0.15 -8.14+0.09

b 12.87 £0.51™ 12.71 £ 0.11 1236 +0.36 12.39+0.58 12.16 £ 0.56

L 2435+ 0.48™ 2430+ 0.06 2423+ 0.30 2477 +0.14 23.96+0.13

Laver a 1.82+0.29° 1.73 £ 0.09* 243+ 0.06° 2.38+0.10° 1.80+0.11%

b 3.36+0.25™ 3.73+0.19 3.79+£0.10 3.57+022 340+0.56

"Mean + SD.

JFresh raw materials.
MSValues in the same row are not different.

**Values in the same row not sharing a common superscript are significantly different at o =0.05 by Turkey’s multiple range test.
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FHolwAle] Lite 93 A% F AREET} BoleE WA
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o2 AZHE33). ol2g Waks Ha 5(G4)0] FEolusle 4
A2 QYIS w Aol WEel fAlsA vt

ulel-g 50, 55, 60°ColM E@F7A= 2 FAARE Fdg 39
Lk, agh, b3k Zk AIFFE Alold| 5% oA F9F 2
o7} §le Aoz Yt} vige a3 MAZ = chlorophyll
a, B-carotene, fucoxanthin $1¥(35) 50, 55, 60°ColA] EFAZ o
THAXE ok & syt dolukA gholA Mol M3l o
&g mRA] Fe Aoz AZFEU36).
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Table 3. Content” of total dietary fiber (IFD), insoluble dietary fiber (IDF) and soluble dietary fiber (SDF) of carrot, cabbage,
Lentinus edodes, Agaricus bisporos, sea mustard and laver dried with hot-air and freeze-dried (%)

Hot-air dried

Control? Freeze dried

55°C 60°C
IDF 1.77+0.16* 24.06 + 0.80° 24.86 + 0.90° 24.22 + 1.40° 21.70 + 0.44°
Carrot SDF 0.20 £ 0.02° 3.96 + 0.60° 3.76 £0.24° 3.82 +0.29° 3.05+047°
TDF 1.97+0.18* 28.02 +1.40° 28.62 £ 1.14° 28.04 +1.31° 2475+ 0.41°
IDF 0.96+0.12°% 15.58 £ 0.63° 1540+ 0.75° 15.40 £ 0.85° 14.46 + 0.45°
Cabbage SDF 0.43 +0.02° 7.72+0.33¢ 7.83 £0.56° 7.93 +0.44° 6.27+0.25°
TDF 1.39 £ 0.09° 23.30+£0.96° 23.24 £ 1.06° 23.33+042° 20.73 + 0.50°
IDF 2.53+0.15° 36.74 +£1.02° 36.65+1.59° 3620+ 1.38° 33.13 £0.48°
Lentinus edodes SDF 0.42 = 0.03° 7.69 +£0.36° 7.87+0.41° 7.92 £+ 0.24° 6.32+0.16°
TDF 2.95+0.12% 44 43+ 1.37¢ 44,52 £ 1.36° 44.11 £ 1.14° 39.45 + 0.64°
IDF 0.78 £ 0.08* 13.42+£0.40° 13.22 £ 0.68° 13.34 £ 0.56° 11.45+0.28°
Agaricus bisporos SDF 0.10+0.01° 2.12+0.13¢ 2.44 +0.36° 272 +£0.33° 1.38+0.12°
TDF 0.88 = 0.06* 15.54 4+ 0.53¢ 15.66 £ 0.37° 16.06 £ 0.34¢ 12.83 +0.40°
IDF 2.17 +£0.36° 35.05+0.18° 35.31 +0.95° 35.85+1.32° 32.88 +0.83°
Sea mustard SDF 0.30=0.02° 5.58+0.64° 598 +£0.43° 5.71 £0.44° 4.46 +0.09°
TDF 247+0.33 40.64 £ 0.82° 4129+ 0.55¢ 41.57+£0.75° 37.34 + 0.88"
IDF 1.80+ 0.08* 2943 £1.36° 2936+ 1.26° 29.54 + 1.65¢ 27.64 = 0.45°
Laver SDF 0.23 = 0.02° 4.78 + 0.38" 5.54 +(.28° 5.62+0.21° 3.48+0.15°
TDF 2.03+0.05% 3420+ 1.74° 3490+ 1.33° 35.17+£1.44° 31.12+£0.45°

UMean + SD.

DFresh raw materials.

**Values in the same row not sharing a common superscript are significantly different at o =0.05 by Turkey’s multiple range test.
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Table 4. Content” of functional components in carrot and cabbage dried with hot-air and freeze-dried

Hot-air dried

Control® Freeze dried

50°C 55°C 60°C
Vitamin C (mg/100g) 6.56 £0.51° 1.80£0.217 147 £0.10° 1.24 £0.10° 421+0.17°
Carrot B-Carotene (mg/100g) 7.23 +0.40° 1.55+0.11° 0.82 £0.04° 0.85+0.07* 3.10+0.12°
Pectin (g/100g) 0.65 = 0.08" 2.35+0.19° 328+0.17 345+£0.18° 2.30+0.28°
Cabbace Vitamin C (mg/100g) 32.16£1.32¢  12.73£0.51° 8.55£0.62% 8.45£0.67*° 15.78+0.95°
& Total phenolic compounds (g/100g)  0.13+0.01°  021+£0.02°  022£0.03* 022+0.03" 022+0.03

"Mean = SD.

JFresh raw materials.

“*Values in the same row not sharing a common superscript are significantly different at o =0.05 by Turkey’s multiple range test.

7hdel) of8l oA A”Ae] galdo) FENT BT HRY
©5] Nyman 5(@42)& G2 72489 L o B84 2ol
8 P o] 7fdADE Bl geEo] sy AR
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Table 5. Content" of functional component in Lentinus edodes and Agaricus bisporos dried with hot-air and freeze-dried

Hot-air dried

Control® Freeze dried
50°C 55°C 60°C
Lentinus edodes Lectin (g/100 g) 0.26+0.02* 1.22£0.06° 1.19£0.05° 1.19+0.07° 1.17+0.08"
Agaricus bispors Total phenolic compounds (g/100 g) 0.09+0.01° 0.19+0.03" 0.18+0.02° 0.18£0.03° 0.18=0.04°
"Mean + SD.

JFresh raw materials.

“Values in the same row not sharing a common superscript are significantly different at o =0.05 by Turkey’s multiple range test.
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Table 6. Content” of functional components in sea mustard and laver dried with hot-air and freeze-dried

Hot-air dried .
Control? Freeze dried
50°C 55°C 60°C
Vitamin C (mg/100g) 16.65+£0.72° 527+0.13* 5.23+0.10° 5.26+0.07° 732+ 026"
mssetzr 4 B-Carotene (mg/100g) 176 £038°  226+0.15°  208+£020° 204+0.11° 434+025
Alginic acid (g/100g) 226+021°  1939+£028 1941037 19.60+0.60° 1524+ 1.00°
Vitamin C (mg/100g) 92.81+2.47° 62.02 +£0.70° 61.04+096* 6087+157* 8936=+3.60
Laver B-Carotene (mg/100g) 23.26 + 2.56" 20.49 £ 0.70° 21.00+ 1470 20.11£1.72* 26.13+1.08°
Porphyran (g/100g) 226+0.21% 6.77 £0.48° 6.82 £ 0.35¢ 6.61 £0.57° 4.87 :|:‘0.57b
YMean + SD.

PFresh raw materials.

“*Values in the same row not sharing a common superscript are significantly different at o=0.05 by Turkey’s multiple range test.
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