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Abstract

The pre-treatment conditions of butterbur stem such as blanching, freezing, and thawing were studied to optimize
it for producing frozen butterbur stem to improve its storage ability. Butterbur stems were hot water blanched at
100°C for 3, 5, or 7 min respectively and then soaked in cold water. After peeling out and cutting into blocks
(4.5%x1.0x0.5 cm), butterbur stems were air-dried for 5, 10, or 15 min respectively. Dried samples were analyzed for
their physicochemical properties. With blanching, the hardness value increased from 2.91 kg to 3.64 kg (p>0.05);
however, adhesiveness decreased drastically after 5 min of blanching (p<0.05), which changed to a crisp texture. In
addition, considering other physicochemical properties, it was assumed that 5-min blanching was optimal pre-treat-
ment to maintain the original quality of butterbur stem for freezing. Five-minute blanched butterbur stems were air-
dried 5 min, frozen and thawed with several methods, and analyzed for their properties. Considering the thawing
loss, hardness, and color change, the fastest freezing and thawing method had the lowest changes on the quality of
frozen butterbur stem. Therefore, to produce frozen butterbur stem, it was assumed that immersion freezing and run-
ning water or room temperature thawing (25°C) were the best process.
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7HA] F7Fetd o ZF Al g 7ke] {2 A<l Zpo] & vERAA|

Table 2. The effect on hardness and adhesiveness of butterbur
stems on blanching time and draining time

Blanching time Draining time Hardness Adhesiveness

(min) (min) (kg) (mlJ)

Control 2.9140.33*) 1.24+0.18

5 3.414+0.68* 1.58+0.19*

3 10 3.55+0.19* 1.50+0.19*

15 3.244+0.18* 1.50+0.14*

5 3.51+0.98° 0.18+0.04°

5 10 3.64+0.68" 0.16+0.09°

15 3.63+0.38" 0.18+0.08°

5 3.294+0.90* 0.204+0.09°

7 10 3.41+0.41* 0.13+0.05°

15 3.58+0.65* 0.224+0.08°

D=*Means with different superscripts within the same column are
significantly different (p<0.05).

Table 1. The effect on total color difference values (4E) of blanched butterbur stems on blanching time and draining time

Blanching time Draining time L* a* b* Total color difference
(min) (min) (lightness) (redness) (yellowness) (AE)
Control 47.97+4.52%°D -5.19£1.17% 15.17+2.88°
5 44.10+2.98 -6.64+0.65 " 16.39+1.31° 4.61+2.64°
3 10 47.65+0.30* -7.82+0.57¢ 23.56+0.88" 8.80+0.96°
15 48.68+1.81° -7.16+0.92¢ 23.36+1.71* 8.60+1.87°
5 46.34+3.12° -5.19+0.87% 15.91+3.49° 3.7242.59°
5 10 45.01+2.77% -5.73+£1.09 16.38+3.38° 4.87+0.65°
15 43.36+2.12° -4.86+0.78* 15.94+1.52° 4.93+1.94°
5 44.28+0.96 -5.21£0.38% 16.06£1.37° 3.98+0.86°
7 10 45.42+1.09% -5.51+£1.08 15.5442.74° 3.56+0.97°
15 4527+2.30% -5.32+1.17% 17.10+2.40° 4.07+1.93°

V=P Means with different superscripts within the same column are significantly different (p<0.05).
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Fig. 1. The effect on pH of butterbur stem values on blanching
time and draining time. "®Means with different superscripts
within a part of row are significantly different (p<0.05). *Means
with different superscripts within the whole row are significantly
different (p<0.05).
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Table 3. The effect on water content of butterbur stems on
blanching time and draining time

Blanching time Draining time Water content

(min) (min) (%)

Control 95.89+0.56°"
5 97.48+0.154%

10 97.72+0.18"

15 97.73+£0.07*

5 97.74+0.2142

5 10 97.18+0.015°
15 97.08+0.11%°

5 97.28+0.174%

7 10 97.32+0.104%
15 96.95+0.084°

D4BMeans with different superscripts within a part of column are
significantly different (p<0.05).
“*Means with different superscripts within the whole column are
significantly difterent (p<0.05).
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Table 4. The effect on the level of microbes of butterbur stems
on blanching time and draining time

Blanching time Draining time Viable cell count Total coliform

(min) (min) (log CFU/g) (log CFU/g)
Control 6.08+0.02 2.87+0.23
5 5.16+0.02 N.D
3 10 4.81£0.03 N.D
15 5.13+£0.03 N.D
5 N.DV N.D
5 10 N.D N.D
15 N.D N.D
5 N.D N.D
7 10 N.D N.D
15 N.D N.D

UN.D means not detected or under the lowest limit of detection (<30
colonies)

el 2AtH(Lee et al., 2011).
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Fig. 2. The effect on freezing curve of butterbur stem by freezing methods. A: -20°C, 25°C, B: -20°C, Running water, C: -20°C, 4°C,
D: -20°C, Microwave, E: -40°C, 25°C, F: -40°C, Running water, G: -40°C, 4°C, H: -40°C, Microwave, [: Immersion, 25°C, J: Immersion,

Running water, K: Immersion, 4°C.
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H ojro S A wEk ool X EIldo Ao Freezing Thawing Drip loss
= L? /\HLHTH " li-a 1L 0;0 Coﬂ(j Lg]_o o}_;‘}‘ E)q :;T Treatment treatment treatment (Yow/w)
Al7¥o] Ao ¥ AL ol .o dksf] Xz 2] o
15 o] LE] o e "J* = :!57} 8714 = Rayy  Unpecled  -40°C 25°C 65.50
FIANE EER A S el HEE AT Y Pecled  -40°C 25°C 80.00
&, A7) slF ol o, 37 ‘H% —r?SHE ﬁ71‘6H% S0C 25°C 61.29
52 5 gl ost 7 slE Al v E A, Running water 63.00
=% ¥4, 249 A3} 5o FAAS 7T o], R Microwave  64.04
7YEF21 el microwaved] o3 sjEo] 7P wE slEH o 4°C 60.52
2 dEAork(Lee et al, 1999), ¥ Aot gute A Blanched 40°C 25°C 60.88
£ vehhch we A4 3% 2 3L SE e f Running water 39,33
Microwave 60.26
T ol s Tl el we el st F4 A7 71 -
Aok 4°C 10.12
o Immersion 25°C 1537
(-50°C)  Running water 16.12
Holls = olstety Z& vis) Microwave 12.04
=

AR -40°Cel A

WE5sh & A dEsle] dlsdEes A A9, B2

A7bet A2 PFdSds AAA det HAd= O 16%9] sE4FS el HLAdle 78 2745 ¢
65%, B3] & Y53 HAtE 80%E Uehlo] He 74 3 R4 Yro] a3 YS gl

T W2 go] FEo] £A4FEE= A Q1S tH(Table 5). Ho AE2 ALEE 3.74kg, HX]7] 55 2 &A g
Hx7] A7 & 20°C 2 -40°Col A W53 wLtie 4% 587 At # MM BET 3.87kglE SHEHALH,

siEel 2A glol 60% 9ol SlEee Uehllel W meivje] £ 3% Walsel mE Axe) 4 A%
sltie] A o] sio] WA A7 AfA) AEE Yo} Table 67} 2k A w9l Bol WA F AFEA
ggouh, 40w Y weltle]l A% 1%l A sl WelBel wek AEE 25 A, 20ColH WE
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Fig. 3. The effect on thawing curve of butterbur stem by thawing methods. A: -20°C, 25°C, B: -20°C, Running water, C: -20°C, 4°C,
D: -20°C, Microwave, E: -40°C, 25°C, F: -40°C, Running water, G: -40°C, 4°C, H: -40°C, Microwave, [: Immersion, 25°C, J: Immersion,
Running water, K: Immersion, 4°C.
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Table 6. The effect on hardness of butterbur stems by freezing
and thawing methods

Treatment Freezing Thawing Hardness
treatment treatment (kg)
Raw - - 3.74+0.79
Blanched - - 3.87+0.33
4°C 0.33+0.17
20°C 2.5 C 0.58+0.43
Running water 0.48+1.52
Microwave 0.61+0.23
4°C 0.41+0.22
o +
Blanched -40°C 2.5 C 0.52£0.18
Running water 0.79+0.26
Microwave 0.52+0.17
4°C 2.144+0.46
Immersion 25°C 2.33+0.42
(-50°C) Running water ~ 2.84+0.84
Microwave 2.51£0.96
g wotiel 9 0.33 kgol A 0.61 kg2 SAHF U,

-40"C°ﬂ’\1 ‘@%% Heltie] ZA-g-ollE 0.41 kgell A 0.79 kg
o2 Ax7t F438] Ao, AAAom YesdE o
TMH 74 2.14kgoll A 2.84kgo 2 F 2 0] 2hd3] FY
A2 e AL & F UAT Al 7] FeH B A2
sl EHE@CPIN M e ArE el en, -20°C]
A ‘@EE AlE2] 7d-$- microwave | HAA 7T =&
S YEf e, 40°C B HAA ¥EE e
T alEHelA 7P =& AEE YRl 59
1212 BE & 7 sllsE HAtelA ¥E o] w oy
=5 YeRlISIT} Lee et al. (2011) &

o

%4‘3‘_0]—13]-5’_ HI’_FJ H]— 3 E]—(Arpaia et al., 1986).
2} meoto] W A4S 918l HAAA dEe] o

011—4494 A= FE HlE] L, a*, b*jt
7}7} 35.14, 237, 6.63% YERAATE HR
Yl ESAE Ae, BE ewTh Hes s 6
oo} Mezgro] 8AFE AES YRR -20°C A
3 79 L*gho] 48.660014 52.067H4 Z718F L, b*gt
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Table 7. The effect on color of butterbur stems by freezing and thawing methods

Color
Treatment Freezing treatment Thawing treatment
L*b a* b*
Raw - - 42.64+1.88 2.63+0.09 9.01+0.48
Blanched - - 35.14+2.39 2.37+0.70 6.63+£2.19
4°C 52.06+2.17 1.98+0.64 21.96+3.77
20°C 25°C 48.66+2.17 2.54+0.56 19.42+3.48
Running water 49.334+2.53 2.14+0.76 19.65+2.70
Microwave 49.48+1.89 2.28+0.88 20.36+3.85
4°C 47.934+2.54 1.72+0.67 18.72+4.42
Blanched 40°C 2.5 C 49.54+1.35 2.21£0.71 18.37+3.34
Running water 46.99+2.42 2.15+0.59 16.93+£3.32
Microwave 47.71+1.53 2.10+0.50 17.38+3.73
4°C 38.95+2.89 0.99+0.66 7.99+2.17
Immersion 25°C 42.66+5.14 1.56£1.10 8.10+£3.73
(-50°C) Running water 39.21+2.71 1.800.55 9.98+2.57
Microwave 37.49+2.30 1.89+0.52 8.45+2.31

DL*: lightness, a*: redness, b*: yellowness.
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