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Abstract

This study was conducted to improve functionality and nutrition for the utilization of ginseng. Ginseng powder pel-
lets containing various moisture contents (1%, 4%, 7% or 10%) were prepared and mixed with rice as 1:1 (w/w).
Then, samples were puffed at 180, 190, 200, 210 or 220°C. The puffed ginseng snacks were analyzed for appear-
ance, color, hardness, specific volume and principal component analysis. For appearance analysis, when snack sam-
ples containing ginseng pellets with moisture content of 7% or higher were puffed at 200°C, they showed unbroken
round shape. For color analysis, the values of L" and a’ tended to increase as the moisture content of pellet and
puffing temperature increased. As the water content of pellet and the pumping temperature increased, the specific
volume of the puffed ginseng snack increased, while the hardness of the sample decreased. In conclusion, all results
supposed that the processing conditions including moisture of pellet and puffing temperature had influenced on the

physicochemical properties of puffed ginseng snack.
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o WA gho} FEHE 7%
Z=3TH(Tie et al., 2012). 3k
5% 982 AREslY %iﬂr
A=Y (extrudmg) 2144 & (rolling) 53}
S AA FE5S o] 7HEA £7171 9% 2
«]U]?{]-E}(Cheon, 2011). A 72 HslE o] &3
o] S7kstal AL, tE A WAl MRV 3L
SF AN E AR, puffing gun 5-& o83}l A
=3l Ath(Jang et al., 2006). Bste] A= o] o}
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(polysaccharide), 3 E]%=22]ZH(peptidoglycan) 52 &
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/\go] 7_117_1' =l q.alzq oz E_ng}g] )\]—,9_ 5]—_9_6]—
7154 ’ﬂ.% 2 A ER JEslar 9}‘:}(K1m et al., 2013).
dutd oz lake] We) Hae He) £ 7PAA Lol
A F, %E% #2317 93 &719 o7& 27w
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(Lee et al., 2005) T ol B2 7}+ 213 AE= YA
I—E—ﬂ A olt}. oy
7%%1 71% S T JAAREEE HUtste] Wskad S A

g sk A Fol

o

l

0

i

=
2 AFoA AREE QIMHEES A& tiFutEdA QI
2 Pt 32 = 233 AlFHE F, E7E AA
Asle] 55°C] G¥ 7 =27](LD-9I8TH, L’Equip,
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kAt L7FE(50%, 100 g), B7HE(42.5%, 85 g), <14t
(5%, 10g), A&(2.5%, 5 TF5 120mLe] &<
7F8kaL WEE7](5KSSS, KitchenAid, Benton Harbor, M,
US)E ©]-&3tod 300 rpmoZ 7% 59k wilste] k=g A
Z3FATh Az WS AW 7| (BE-8000, Bethel Electric,
Eujeongbu, Korea)E ©]-8-3}] 1 cm UHIE WI5S AP
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% A A|(CR-200, Konica Minolta, Tokyo, Japan)S AH&-3}
o] L" (lightness, §=), a" (redness, 22 =), b" (yellowness,
AR e, =g S5 Ao 3 WAl
(L' =97.83, a' =-0.43, b’ = 1.98)0.2 ¥A 37 73] w3}
o =43t MAHAE, total color difference)= o} <]
23 7ol AlLkste] JERH AT
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cmZ YA IANE zﬂsﬂ St . texture analyzer (CT3-
1000, Brookfield, Middleboro, MA, USA)E ©]&3}o] 7
=E 73] W 435I Probe= blade typed AHE-SFR
32, test speed= 120 mm/minZz 474 3}53 ).
B

sy sltzte] HIA| A2 Hsieh et al. (1989)°] W< o] &



188 ks - Ay

sl 2R3 ¢ 5837 A,

A - 29

Ngel olsheta A9 Anksel AuAe BAE] S8l

Yu (2012)9] WHS 01%3@4 AT} 250 mLe] A FAE 4 (Principal Component Analysis, PCA)2 &4
Aol AZAANE 71532 F, AE ol &3t H =& 332, XLSTAT Z 213 (XLSTAT ver. 2019; Addinsoft,
23 B e FAE S5 78 FAE F New York, NY, USA)E ©]-8-3to] #4513 th
92 U9 AR UEE SAs vE FAVE &
AE sare} Wyt 248 ARNE &0 A9 = 247} 9 D&
T AE 24590 283 2 8710 ARNE P
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2o 2o ula} AxraA ). Pellet ThFSH ittt Astew e A %3 sty
W W o] 9#L Fig. 13} 2t} ANFHOZ 180-190°CL] 2=
Specific volume (cm’/g) = Dox—Wl WalE A FA] ko] AAEA] rar, wuakst A7ke)
0 o] A zH Yk 53] pellete] $E3 0] 1%2] A &l
W, 871, AZMA, 1A staate] FA (g) ME W7t EolASE pelletol] A g 22Y &
W, &719F AR 2] FA (g) e Y AT B3, WIS RS 2000CE Al %3
W, 14 A staate] 74 (g) 2o M AR Eo] Bt AR HA] ol #4137
D, AR 9] L= (g/em®) Qo] AT AL R & JATE ¥HA pellet®] 7
O] 7% B 10%20 29SS 200°C o3| SEoAME
SHEAM ool A FAENL, 25H Aol WA %
AP A= SPSS FA ZR(SPSS Inc. ver. 240, =5 1T F AU
Chicago, IL, USA)S AR&-3to] A2+ H3 A3}
£ TSR, ANOVA 48 o] &3] p<0.05 FFolA AHC
Duncan's multiple range testS AAlste] Z+ 2277 {2 theFsh Mo s Alxg Wl 29 AEgks
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Fig. 1. Appearance of puffed ginseng snacks prepared at different moisture contents of pellets and puffing temperatures.
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Table 1. Color of puffed ginseng snacks prepared at different moisture contents of pellets and puffing temperatures

Moisture content Puffing temperature Color
of pellet (%) °C) L' a b AE

180 75.80+0.40%¢ 0.44+0.23"P 11.98+0.42°4 -
190 78.83+0.3214 0.46+0.132"° 10.70+0.50¢¢ 5.55+0.6504

1 200 75.98+0.19%¢ 1.93£0.12® 11.64+0.1348 1.21£0.19™
210 74.00+0.62'° 2.61£0.12* 11.14+0.25%¢ 4.52+] 244
220 77.69+1.07"8 1.31£0.17¢ 9.81+0.55° 5.92+0.86"4
180 77.40+£0.43"° 0.07+0.02° 12.85+0.15% 1.760.65™°
190 81.10+0.88 -0.49+0.03'" 10.46+0.37""° 15.82+4.51

4 200 79.85+0.15® 0.23+0.06 11.95+0.29¢ 8.00+0.24¢"®
210 79.06+0.18 0.94+0.05™® 13.11+0.06°* 6.09£0.51"®
220 76.67+0.28" 1.64+0.09* 12.49+0.16% 1.27+0.21™
180 75.55+0.62X0 2.23+0.13% 14.05+0.10% 3.66+0.268m¢
190 78.43+0.31¢8 0.560.042¢ 12.66+0.339 3.78+0.84MmC

7 200 80.51+0.21% 0.02+0.01%¢ 10.89+0.23%E 12.55+1.01%A
210 80.30+0.14%A 0.26+0.021° 11.85+0.08° 10.29+0.63®
220 76.29+0.511¢ 1.97+0.04® 13.56+0.188 2.54+0.18mn
180 82.03+£0.21°48 -0.82+0.06" 10.50+0.34"® 21.33+1.61*
190 81.65+0.32"" -0.82+0.08"¢ 11.15+0.23% 18.31£1.66

10 200 82.34+0.10* -0.67+0.04™® 10.13+0.1118¢ 23.70+0.50*
210 81.94+0.37°48 -0.71£0.09™"B¢ 9.86+0.27 21.86+2.43%4
220 79.86+0.36C 0.31=0.17%* 10.98+0.50' 9.29+2.08%¢

“"The mean values with different superscript letters in a column are significantly different (p<0.05).
AEThe mean values with different superscript letters within the same moisture content of pellet are significantly different (p<0.05).

BEE S7teHe AIPAEES Atk 53], pellet?]
T 1% 10% B, BE AFe] HERe] f<
1 9A Z71FAtH(p<0.05). Tie et al. (2012)°14 %=
teFo] WSS i) s Zjbéo}—
B Ao Axpel dX|she AHE A
-, pellete] FE3FHFo] 10% A&7t EPE Alie
3 fojHoz e 7S HATHp<0.05). B Y3k
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NA &7t FolEFE A 94 W= -.EOW 73
HA ol ¥ %_‘E W
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A ZFE THFan et al., 1999). %“—.E 2
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F} st o) mE AR AT Fhole FEg
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P 180°ColA] 2 set A|geto] AE o] xfolE 1}
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7H:D pellet®] MBS ARMF R OE AR
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W Z0® Ho|y, o] 27t 13 FEEF] e
=2 ¢ gA LASF= maillard reactiond] €3 Zoz A
Z}EIth(Ha et al., 2004; Jeyakumari et al.,, 2016). ZE3t =)
sl FE7HE Aol Fd 540 TS WA= F
Hy F o= 28 slolet AekE )

23:]:
o1 Eo] Eo7t pellete] 8 27 2 HEexEE
gals)] Azs Baiade] Axo tigh A5 Table 201

UERA T} Bhattacharya & Hanna (1987)°l <8l HA=7k
2 Hslero wet JFS v, 53] £ o] &
TE ZALE dolxitial Bt Pellet«] TFEHF
o] 1%%1 AlE7}F 180°CollA] = AS Al, 1.87kgl =
Ve s JERAE oldl Wkl pellete] RS
o] 10%<1 A&7t 210°CellA HBst=E A& -5 =7
121kge 2 7P w& gho] A=A AAH o2 3}
257t 722 A5el= pellet®] T—‘?"ﬂakol =TE AL
7F gropglo]l BN, e pellet®]
BoX e Fs2Ert #2845 AETt %%O}le 733
HAT o= ARG 2o W 7]F ,

o2 7]Fo] # JAHA Yo} W=t %ﬂrﬂ@l A&7t
=7 548 Aozt ad W}(Jang , 2006). WHH,
pellet®] F&o] FUg Z-q B3} 2 7} 200-220°C2!
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Table 2. Hardness of puffed ginseng snacks prepared at different
moisture contents of pellets and puffing temperatures

ELERETE

Table 3. Specific volume of puffed ginseng snacks prepared at
different moisture contents of pellets and puffing temperatures

Moisture content  Puffing temperature Hardness Moisture content  Puffing temperature  Specific volume
of pellet (%) (°C) (kg) of pellet (%) (§O) (cm¥/g)
180 1.87+0.18* 180 6.32+0.065°
190 1.69+0.16™4 190 6.52+0.06™¢
1 200 1.430.95%"B 1 200 6.75+0.09"®
210 1.37+0.68°""P 210 6.970.09°
220 1.450.83%"" 220 7.140.16%4
180 1.70£0.13%* 180 6.24+0.09"
190 1,570,158 190 6.57+0.06'
4 200 1.47+0.86%® 4 200 6.80£0.13¢"®
210 1.38::0.98°1E"i8 210 6.87+0.07%®
220 1.350.99""B 220 7.08+0.08%4
180 1.79£0.16™* 180 6.26+0.03"°
190 1.46+0.14%"" 190 6.47£0.21¢
7 200 1.33+0.15%"P 7 200 7.07+0.05®
210 1.24+0.97"® 210 7.35+0.08>*
220 1.20+0.68" 220 7.54+0.11°4
180 1.55+0.12%% 180 6.54+0.07"
190 1.44:£0,12°04"B 190 6.560.07"®
10 200 1.23£0.45"¢ 10 200 7.08+0.22<4
210 1.21+0.81%¢ 210 7.57+0.18*
220 1.27:£0.53"0C 220 7.51£0.17"*

*The mean values with different superscript letters in a column are
significantly different (»<0.05).

ACThe mean values with different superscript letters within the same
moisture content of pellet are significantly different (p<0.05).

S-= 0

ABEES ZAZAA 99431 Afol& YERAI= Ut
(»>0.05). Hossain & Shin (2013} 3} w7} =3 FE
o] EEFF Argte] FoAle AIFE Vet Barst

o & A7e dAste dA4E Y.

CIbSIES|
Wt pellete] it} WSk wrt Fo1ghe] w
g vA A = S7Fsle A4S JEIItH(Table 3).
Pellet®] F-3h&Fo] 4%<1 A E7F sk 180°CllA Al
X HAS W 624 em’/gE 7MY W2 HIAARE B,
W 210°CAA A ZE pellete] FETEFO] 10%2] 3
sfdlo] 757 em¥/g® 7P T2 HIAI A S Btk gt
2O 2 pellet®] T8 W27}t FoldFE vl 4
o] F7tsh= A4S YEMIZATE Kim & Ryu (2001)9] A
TFoANME FASE AAE BAE S =, pelletd] F-E3H=F0]
Fetoll what 44 dElE EASE pellet 2] F0]
o) o) dststiaA Z1A G e =572 E]Uﬂ
Al HIAH o] FrtEtaL stk BEhe Tt wold
150 RS WMEA SUAYZ, =2 Fo od =

S 7HAA o

ﬂr1

=
2wt e A Aol o

TE== & °

*'The mean values with different superscript letters in a column are
significantly different (p<0.05).
APThe mean values with different superscript letters within the same
moisture content of pellet are significantly different (»<0.05).

E7b WA 3 A e] HARS THESIATIAl Hof M
Z7FsHAl Ethal BarE vl JTHHuff et al., 1992;
1999). o] AA}ES vgo R, FiI} Y3l e
|35k 2udle] HjA Aol B2 g

xq]x_%, o]

Fan et al.,

(F1)& 52.11%9]
07%=5 JERY L
18%% UrEM&’iE} XX‘7Ur

o Bk B vehe wk, A
AR A S e e,
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Fig. 2. PCA results indicating the relationship between physicochemical properties of puffed ginseng snacks and different process
conditions (1, 4, 7, and 10% of moisture of pellet; 180, 190, 200, 210, and 220°C of puffing temperature).
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