Korean J. Ginseng Sci
Vol. 8, No. 2(1984)

=BE A2 (Panax ginseng C.A.Meyer) B¥32|
IR{EERAY $51E0| S AR

H 32 H¥pe| MmIRey

&P - Wikix*
BAER—R - BEABRARERMAETRIHN*
(19840 119 7 4 A=)

Physicochemical Properties of Korean Ginseng
(panax ginseng, C.A.meyer) Poot Starch

3. Physical properties of the starch

Hae-Jung Kim and Jae-Sun Jo*
Il Hwa Company. Institute of Food DeveImeent,
Kyung Hee University*
(Received November 7, 1984)

Abstract

Solubility and degree of swelling of the starch were about 15% and 30%, respectively
when the starch in agueous solution was heated at 90C for 30minutes, The starch
showed no significant differences in the degree of swelling and soblubility with a growing
period of ginseng.

The starch was begun gelatinize at 50-55°C and completed at 65-70°C by the amy
tical methods of X-ray diffraction, disappearance of crystalinity. Brabender angly
lographic analysis and amylase digestion test.

The maximum and minimum peak viscosities of 10% starch solution were 5.500
B.U and 1960 B.U, respectively. The starch showed no significant differences in pasting
temperature, maximum and minimum viscosities on amylogram with a growing period
of ginseng.

The intrinsic viscosities of the starch and amylose were 0.54 and 1.5-1.9, respec-
tively.



# Ql At g3 2|

K
2

136 AAF - 2A4
1. #& )

ABE AZ AeA, EE AEFsHE 236 whel Q4bbAN Y ARo] o Al F
2lnko] ZHg AelE o] &Sl ekt ol aRe] B wstel WY WAL ALE ¢
4+ slek

ALo] HEH HHES RAHE HEoE AYate] £EFS 2t shdel = olATE
o AUEY s} FAAY L v Rsted FEEA Y A¥gel? rheology 54 % #e AT} ol
ol oo

ololl 7HEoll WE HEM Bl UYojA Fe] ZTAHuE R T Akt AFE vlAx ARl
et el S4¢ AESAT

I. #H 2 EBRAGZE

. WA

2 A g3 QAR ARE 831 8 Yol Fd FAAEAA I A1 Rl A2}
Ze o Yo YAse FAR obg "Asld dAz 2std A Ago) 83

2. EMFEE

) AME BE Y RKE 24; 1g9 A&REd 75mlo] SRFE A LAAF o5 50
CHE 10C 7+H2 2 T 72 water bath kol 4 HojF w4 3084 7ldF Al FA7
200ge] HEE 2542 Aol olHAL 4,000rpm Al 4 1587 AR 714 SHHEs =
Sogk Alsole o2 frsld FuAE A7ln Akt g dadeldA 4L AAEE AP
sted chgAlel 23t B E B FEFEE A7 AARSAH

. A A . 100B _ B
Selubility (%) = 1555 < 100 =15 Swelling power = 15051100—S)  10(100—S)

A :dry weight of supernatant, B : weight of precipitate, - S . solubility

451 ABZAY 5gol 75mle] FFFE sl £4kA]7]
3,500rpm 2 2 1587 A4l-Eelsted Aol e 2 A
Abste) g5 & ThAch”

2) 5354 AF; #o|A B P X—BEH; 5%HLHelE 50CHH 70T LES
A3l gelAA Wogoe WaEde Aassich

Tq Ayl T 5THALR 65T 47 2084 stddeldt b 54l me-
thanol3}t ether® @4AF 4|7 AL X —ray diffractometer& AH&3te] X —REFEE <
¥ 21 2z AEgxte] 234 3&’&”“"14 73$-9} 7ol F4irh

e glucoamylasedl 2j3} 33t 234; A 100mg”“ A3t ovldl 8miel E& 7o
Voltex k712 % #ebal7) ohg 40TEE 100TC7H 7 £E¥2 2087 AAdstddch 15 2
ml¥g Hesled 2M—FAkSEEod (pH4.8) 1.6mlsk 0.4mle &g 7igbch o 7]dll glucoamy-
lase<@°% ( lunit/ 1 ml % {L2BCo.,) 1m& fnste 37Col A HbSA1AF ub3Hell 1/40N—
HC1 10m} & pudhed b3S x4 712 84182 (3,000rpm, 108) ko] AHEode]  Ihdcdarg

Al & lRE

E} pd

o

]

A 7k 1
o T S/ WEER R



Vol. 8, No. 2(1984) a4k AHE(3) 137

Somogyi W22 AHekdle c}&Ald] 9dle FTIEE A4S

glucose in suspension 100
glucose after complete gelatinzation

Degree of gelatinzations (%) =

s Amylographol] %t 33}54Ad; A7 A48 58 4,6, 8, ¥ 10%8 3tn

AzH ARy 25 T%ER s FR4E 7H8kd & 500mie] etedS abEgict
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Apparent viscosity, Relative viscocity, specific viscocity, Reduced viscocity % Intrinsic
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Reduced viscocity nrcd"‘l{"’

Specific viscocity 7gp= C
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Molecular weight (5] =KM?*
d,, d; @ density of sample solution and distilled water
Mo, M1, 72 - viscosity of solvent(DMSO), sample solution and distilled water
t;, t; . flow time of sample solution and distilled water
C ! concentration of sample
K :8.1x10°*
e -0.91

M ! molecular weight
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Fig. 1. The force distance curve of ginseng starch gel measured by Rheometer.

Sample diameter : 10mm, Sample height . 5mm, Table speed . 86mm/min,
Chart speed : 120mm /min, Adaptor : No 14 diameter 25mm, Clearance . 0.87mm,
Stop position : 50mm, Base position . 30mm,
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Fig. 2. Solubilities of ginseng root starch.

A-A X-%X WH-B e-eo - and .- are
curves of 3, 4, 5, 6 year old ginseng root starch, potato
starch and tapioca starch, respectively.

limiting moduluso}=, kv AA3EEnt AvramitsHelct.

$1 Aol A logeol] &t log (— loge (EL~E)/(EL—Eo) ¢ 42258 nd T332 log
(EL—E.) ='loge (E.—Eo) ~kt"o| A n=1%a log (E.—E) ¢} t9] 43 IHoe e k& T
31427 time constant® 1I/kE FA5Hgc)

b

p

. #8 X F

L AEe] %, MY SOKE 2% A dedid 50~90CE stdxizldr & AL
of g gz AAES FPHsiefe 2 25 ¥xe Fig. 2914 Ex npepzlel 7

Qoo wastd S8l YSdT Fole H Aol geAS ULt
o] BL TR 7tddtrielxs 20%0]5te] Sl 25 el e, o]& 80Tl A 40% olA+E



140 A F - 24 e Ql4tdtsl 2l

vebd€ 2z Bolut 90T ol 4 40%9] = F vebulE ebs]est AR R HAsA o
AL ddch

ghd HE-HLe Fig 304 Beulel o] rldesrt ol ael F4%8  Z718 welchrl 80
Tolate]l LEoll 4L F7hgo] cha ubshiel, oleidt ¢ HL 7o) A9 65T A 700)
A% ksl egbe Q0T A 70 Qlul QAR Ee A R ek Hebd Q4L ul4
FENo ARatEo] FohA A=} AL FUAT thsl 2k —Q"r‘—r"‘—‘r’—ol WeHo] &
o web 25kA 2 AP eol U4 QAREL 1RHARZ FAFE SUch EF 20THA
237 545+ 160% A=t

: /e
b o / x
% =
[ ]
1 ¥
25 =
]
e
LN
3
g
0
5
£ 2| ‘
Ed
)
15 =
®
",
al
1 ]
10 b~
o - . — .
50 60 70 80 90
Temperature {C)

Fig. 3. Swelling power of ginseng root starch
A=A X=X, O-0O and @ - @® are 3,4,5 and 6year
old ginseng root starch, respectively
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Fig 4. Morphological change of ginseng root starch granule on heating
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Fig. 5. X-Ray diffraction patterns of ginseng root starch heated
at various temperatures.
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Fig. 6. Gelatinizing degree of ginseng root starch determined by amylase
digestibility treated at various temperatures.
Table 1. Amylographic parameters of ginseng root starch at various ciltivated years.
Parameters Pasting Maximum Temp. at max. Minimum  Peak height  Peak height Peak height
m temperature  peak peak height peak at 95C at 95T after at 50C
2 55 910 81 550 730 560 970
3 52 1,140 70 540 710 560 1,120
4 51 1,200 7 520 730 540 1,050
5 51 1,180 7% 530 740 550 1,030
6 52 1,260 74.5 510 710 530 990
64TC Sic}.
T 90CAA 2087 FAEALHY AsE 4% AS L2 150B.US =15t o
Table 2. Amylographic parameters of ginseng root starch at various concentration.
Parameters Pasting Maximum  Temp. at Minimum  Peak height Peak height Peak height
c temperature peak K/f:k. m peak at 95C ggon?ina}f’tj; at 50T
) Ximu
of starch (@)~ (C) (B.U) ) (B.U) - (B.U) (B.U) (B.U)
4 55 150 95 150 150 150 290
8 53 440 86 340 420 340 620
6 51 2,160 71.5 640 1,420 1,150 1,730
10 51 5,500 64 1,980 1,600 1,410 2,750
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Fig. 9. Garphical analysis of amylographic parameters on ginseng root starch
at various concentration.

A | maximum peak B : temperature at maximum peak height.
C : peak height at 50C D : peak height at 95C

E . pasting temperature F : peak height at 95C for 20min. holding
G minimum peak
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Table 3. Viscosity and physical properties of ginseng root starch at various concentration.

Concentration Flow time Density  Apparent vi- Relative- Specific Reduced  Intrinsic
(%) (sec) (g/em®) cosity (cp) viscosity viscosity  viscosity  viscosity
0.05 115.0 1.1038 2.5844 1.0286 0.0286 0.5720
9.1 123.1 1.1039 2.8157 1.1207 0.1207 1.2070
0.3 150,3 1.1040 3.4382 1.3684 0.3684 1.2282 0.54
0.4 165.6 1.1053 3.7926 1.5095 0.5095 1.2738

0.5 198.6 1.1058 4.5506 1.8112 0.8112 1.6224
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Table 4. Viscosity and other physical properties of ginseng root starch at various

temperatures.

Temperature Flow time - Density Apparent vis- Relative
() (sec) (g/cm®) cosity (cp) viscosity
20T 144.3 1.1040 3.3009 1.3138
30TC 130.5 1.0919 2.9525 1.1751
50C 99.7 1.0730 2.2166 0.8822
70°C 74.5 1.0533 1.6260 0.0475
80C 69.4 1.0429 1.4997 0.5969

Table 5. Viscosity and other physical properties of ginseng root starch at cultivated

years.
Cultivated Flow time Density Apparent vis- Relative
years (sec) (g/cm®) cosity (CP) viscosity
3 141.7 1.1045 3.2429 1.2907
4 144.6 1.1045 3.3093 1.3171
5 154.1 1.1046 3.5070 1.4038
6 166.1 1.1046 3.8017 1.5132
dimethysulfoxide 110.2 1.1002 2.5125 -
distilled water 48.6 — — —

The viscosity was determined with 0.3% of ginseng starch in DMSO.
ol kS WBEE s Tl wbeldste gastn, AFHE FEol vty ukdtAl
Fobtdel. stdeatsiAd BEE A% amylograph Al¥dAe Fxol el dAd Fotst

Table 6. Viscosity and other physical properties of amylose in ginseng root starch at
various concentration and cultivated years

Cultivated Corfcent- Flow time Density A.ppar?m Relative-  Specific Reduced Intrinsic  Molecular
ration ) viscosity . . . . . . . , .
yrars (%) (sec.) (g/em’) (ep) viscosity viscosity  viscosity  viscosity  weight
3 0.1 1863  1.1023  2.1540  1.179  0.179  1.7989
0.3 955.4  1.1032  2.9553  1.6188  0.6188  2.0627
0.5 9.0 1.1037  4.0402 22131 1.2122  2.4262 1.50 614579
0.7 6.5  1.1050  5.5227  3.0951  2.0246  2.8031
4 0.1 1880  1.1024  2.4738  1.1907  0.1907  1.9074
0.3 260.0  1.1044  3.0475  1.6693  0.6693  2.231
0.5 342 11067 4.3437 23793 1.3033  2.7587 1.54 632613
0.7 532.8  1.1077  6.1903  3.3908  2.3908  3.4155
5 0.1 1912 1.1024  2.2108  1.2110 02110  2.1100
0.3 27.6  1.1059  3.3360  1.8273  0.82713  2.7578
0.5 496 1.1074  4.8738  2.6697  1.6697  3.3394 1.86 778465
0.7 584.0  1.1078 . 6.7858 37170 2.7170  3.8814
6 0.1 192.0  1.102%6  2.2205  1.2163  0.2163  2.1630
0.3 202.0  1.1041  3.3816  1.8523  0.8523  2.841
0.5 224 1.1046  4.8939  2.8807  1.6807  3.3614 1.91 801492

0.7 591.2 1.1055 6.8552 3.7550 2.7534 3.9334
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Table 7. Viscosity and other physical properties of amylopectin from ginseng root
starch at various concentration and cultivated years.
Caltured Concentra- Flow time Density Appargnt Relative
K A VISCOSIty R .
years tion (%) (sec.) (g/em®) (ep) viscosity
3 0.1 176.9 1.1016 2. 0440 1.1196
0.3 224.0 1.1018 2. 5887 1. 4181
0.5 423.0 1.1022 4. 8902 2.6787
0.7 693. 2 1. 1027 8. 0175 4, 3917
4 0.1 179.0 1.1016 2.0682 1. 1329
0.3 248.3 1. 1019 2. 8697 1.5719
0.5 447. 5 1.1024 5.1744 2. 8344
0.7 712. 3 1. 1028 8.2392 4. 5131
5 0.1 185. 2 1.1016 2.1399 1.1722
0.3 287.4 1.1019 3.3216 1. 8195
0.5 488.0 1. 1025 5. 6432 3. 0911
0.7 745.0 1. 1028 8.6174 4. 7203
6 0.1 190. 2 1. 1017 2.1979 1. 2039
0.3 367.5 1. 1021 4, 2482 2.3270
0.5 520.2 1. 1025 6. 0155 3. 2951
0.7 878.5 1.1030 10. 1635 5. 5672
v Az HEE o] Fargleh, =3 25| Hile] =}E Axo] xo]E By S 0.3% HLE
o] AEF FYY Akt Table 43 Zo| LE7b FolU4S WMpEE wave Hr:
4. 58 70C o] Aol M= 2bk-Fol FiabE gl & A% d7E A HE Fole
Table 5¢F o] 3, 4udZo]l A2 »xdtgder 5, 6ol ot A=l dAHo 4
A717be] A& AES}; o7 FolAlE AL ol Yu},

g3 7 4% o

3 amylose®t amylopectin®] ¥ 59| @& HEhHEE,

]
E=8
E3dx 9 %zk%k% Z sl 4b47 A3+ Table 6, 7 % Fig. 109} e} & H54% 4y
AFAE = Ao 739 fagr Agrolgdch, oiul amyloseX e} amylopectin®| 7% %53_01]
£ HstEo] E70) o}E Wolrh EF amylose Hxbukd 6.15X10°~8.01x 10°0.8 A3
7|2kl whel & 715 gl
4) gel 9] rheology 545 ; A-E gel o] #BEHY #54E-S 43)7) 9)3be] 10~16%2] M3 aletol o
75C 2 3047 7l st 8619] 725 eH4 4 S 4L Rheometer B AF83}e] 245 Az
Fig. 11 % Table 8 3t #c}, & A E9] ¥ 57} E7484E gelo] Ax9) et o] F18l¢ o w
SAAL £ zlo) 7} %i?it'F.
12% 3 -% #etol-& water batholl 4] 7} <] 7+-S e e]slod al & gel?| texture 4% Table
9 ok o,
Table. 8. Textural parameters of ginseng root starch gel at various concentration.
Concentration (%) Hardness (g/cm?) Springness (mm) Cohesiveness
10 1080 2.8 0.73
12 1620 3.1 0.80
14 2180 3.6 0.79
16 2450 4.1 0.79
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Fig.10. Changes in reduced viscosity at various concentrations of
amylose in ginseng root starch.
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Fig. 11. Hardness of ginseng root starch gel at various concentration
(white and black bars are first and second bite, respectively)

Table 9. Textuyral parameters of ginseng root starch at various heating time.

Heating time (min) Hardness (g/cm?) Springness (mm) Cohesiveness
10 1330 3.0 0.43
25 1600 3.1 0.47
40 1660 3.3 0.58
55 1658 3.2 0.68
70 1650 3.1 0.70

Table 10. Textural parameters of ginseng root starch at various pH value.

pH Hardness (g/cm?) Springness (mm) Cohesiveness
3 1300 2.9 0. 69
4 1500 3.1 0.70
5 1610 3.2 0.70
6 1650 3.2 0.75
7 1620 3.1 0.73
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Fig. 12. Aging of ginseng root starch gels at 5°C(—<) and 30°C(-® -)

Table 11. Textural parameters of ginseng root starch at various cultivated period.

Cultivated years Hardness (g/cm?) Springness (mm) Cohesiveness

3 1690 3.3 0.65
4 1620 3.2 0. 64
5 1600 3.1 0.60
6 1580 3.1 0.60
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