J Koremn Joc Food Sci Nutr #a4 FREHEEA
3608}, 773 ~T7R(2007)

Gx|o|z=0 TtE =x|ge] FEHS

2 1 3 1 = 1 = 7
SO04° - 2pa . MUz’ ey Zuy - olEE
=
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Abstract

This study was performed to develop a more simple and convenient heat treatment process for increasing
heating temperature than the traditional 9-times steaming process for Refunanniae radix Preparata (R. radix
P.). The R. radix was heated to various temperatures (110, 120, 130, 140 and 150°C) for different lengths of
time (1, 2, 3, 4 and 5 hr}, Chromaticity, free sugar, amine acid, catalpol and 5-HMF {5-hydroxy-methyl-2-
furaldehyde) content of water extracts of B, radix P. were analysed. With increasing heating temperature and
titne, the L, a and b-value of samples gradually decreased. Fructese and glucose contents were increased
to 120°C for 5 hr (5.21 and 6.67%, respectively) with no changes afterward. Sucrose content was not detected
after 130°C. Total aminc acid was increased to 140°C and decreased afterward. The maximum total amino
acid content was 4,172 mg/100 g at 140°C for 2 hr (R. radix L.: 3,029 mg/100 g). The catalpol was decreased
to 130°C for 1 hr and not detected afterward. The 5-HMF content increased with increasing heating temperature
and time. The meximum centent of 5-HMF was 2.5% in 150°C for 3 hr. Hence, it can be suggested that the
heat treatment at 130°C for 2 hr or more is the most optimum processing conditions, instead of the traditienal
9-times steaming process.
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o, gAE W 4 Ase AAERT A% BEF 1 gL
A B (Rehmannice radix)-2 BT &ale thd2=2 M o TR 50% o) A AR SA8S A LA E
T3] daA ] GEAER A= Alﬁtq, R B oA el 1 gLy =AM 61%71A A e AoR B
TR ARE AXNE, A=A AE AR, AM 29 Het Jo(NY Aol Hatd £A8e 95FE8L AMgs
& ]3%10]3}51 FoHl-4). AAEE AT § 2l Hael o3 Az &£48 AT AW GSH
te AT AFe REz e HE, ¥E, 44 ko] Frietn, A4 LDH #29 A 244438 7
% o] flow, AAFE AAEFY AAL YA FAT A7 AR Bttt E3 dart FAE Al o]
FEE el e A PERFe] AN YA, g mAT HEE S48 AAE A3 AFE@eAH =A%
Eéé, 2o, 2F 28, A B, #Hl Foll AbgEtT 3t o 95F2 82 84 F cholesterd TS BA)7) T es-
A8 ARG AAGE Akgle] FiE sol HAA trogen A@LE I FEASY EHAEL 0E 7 U
5 % P HM ARATe A4S 83 eI FeR < ALE HuFHCE
Y, ahg 8 &%) dlon, AEEE, sgA A, el A FZRYE A AFE BHEH BANE cat-
dhg B A, 222 @R A So] AFEET $TH3-5). alpol, D-mannitol 2 rehmanniogide A-D o] AL&E oA
VAT A AHE FE2E] T A9 45 $ARE ole AR & 2 AAF = EAF= B A
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Separation Products Inc., Michigan, USA)R &3} sH )
EZFEAR fructose, glucose 2 sucrose(Sigma-Aldrich,
Saint Lotds, Missouri, USA)E AH-3-$ch Carbohydrate
analygis  column(df <150 mm, Agillent Technologies,
California, USA)E AM&-3le RI detector® AE&3Stsi o,
6] %A acetonitrile® waterE 75:25(v/v)E 3t 1 mL/
min® 2 E8F¢ Y, injection volume2 20 uLE 3o 33
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SHMEEHydroxymethiyl-2-furalcehyde) E2F

A8 AXAHAES] S-HMF 382 HilE 2Ry 9
o] 9AEZAE A EE Bae 3179 WHE HY3A
Z48RT =, F4E ASE YA HSH ethyl acetate
S0 mL=E 3% BE2 HAI5te A2 ethyl acetate 2 IF
&% 7](EYELA N-1000, Tokyo, Japan)2 &2 A Al
5y 5 mlLE £847] £ (.45 um membrane filter
(Millipore, Billerica, Massachusetts, USA)E T}l
HPLC(Thermo Separation Products Inc.)® 248500,
EEFEARE -HMF(Wako pure chemical industries) &
AMgEth LC-18 colurrm(4.6 % 250 mm)-& o] &-8lg e,
o]E A2 acetonitrile—water(20:80, v/ )2 0.8 mL/ming &

ER EZEFYa A&7e UV 280 nm, FUFL 20 ulE
st 3 WE &35S
jéﬂl' =} __[]__EI-

A EA3)

AF SA Y dAE 2 dE AZE AR Ay
Aelg ARz sty 9AEz el wE 4y HEYE =
A FalE Table 19 2ok 982 AM4H AATFY A%
=L, a2 bate] Zat 3253, 230 2 4830)en, A%
A g 2zt 2356, 172 2 0.220)%ch A exet 95
A 7re] 74 w1, a 2 bae BES Addte A
& vehliglEd, o) BlESE 25 9hEq) vio) g kg
o 23 ZHSrt 2718197 WEelS BaE 94
=8 Lge 29 110 2 120°CAHE B73~173 2 2316~
28.00 B E AR A7t wE Aide ARE
e AT, 130°C o] Fole g8 A 7hel whe} 23.08~
25.06 AR 2 H3rt gikich 442 E vYegE aghd
10°CAIME A e AlTte] S7bgd ne) F71e5en,
120°C, 1317t M@ 7ol M 20622 71 22 3E 29 &
D43 ARE vee L vlRsAl 2 130°C A9
o)ZelE 2 WElr ¢le Ao eyt 3452 vy
E bEHe 1°C, 143 A elM 4230 71 w2 gs
BHen, g9E e} 9] ErEFE Fad
= A%E Yeia, L 2 agid wk@dskA 2 130°C A9
olFeE & Walrt gl Ao vehwth AW A8
e} wlmE E W 120°C, 487 AEe} 130°C M7 o) &
Hl=% L, a 2 biE Hele AL= vehne, 130°C, 24
7t Ag o] FelE a 2 bgte] AT SAFEG WE $AFE
LR STt

Falgh gk Hat

AAE 2 AF SAF 28n B Ayl AzxE &A%
o] frElw e A7) YEte] gxE] e el
2 ¥y HEE 4% dF= Table 29 2o 98 =

=

g

%7 3%e) FAHH 775

Table 1. Changes of chromaticity of K. radix extract with
heat treatment conditions®

Temp Time

Cc) () L a b
1 21734008 107+028 423+078
2 28.20+058  188+014  4583+0.76
110 3 26732100 193+045  3.62+124
4 27.324+375  2.00+018  257+088
5 27204128  205+035  193+093
1 28.00+337 2064015  Z.96+066
2 BRATOGE 201058 ZTR+1ER
120 3 5714242 150+031  1.28+0.79
4 2442+246  123+151  1.33+260
5 23164038  033+002  0.27+0.0
1 23944066 1114037  0.85+023
2 22.34+035  027+003  028+002
130 3 23394025 Q714014 0.02+007
4 WOGE225 05008 025010
5 23464040 0174008 0.29+005
1 23084003 0174002 0.28+004
2 23424040 0134001  0.26+0.04
140 3 23334021 Q194005  0.16+007
4 23284017  0Q12+001  0.25+006
5 22914030 0124004 027002
1 23914016  0Q12+001  0.35+002
7 23764017 0154002  0.25+007
150 3 23504021  009+002  0.31+005
4 23414051 Q154002  0.18+008
5 23254029 0134002 0.00+0.04
R Radix L? 25534038 23041065  2.35+0058
R Radix P¥  2386+035 1722080  0.22%0.37

Yraties represzent the mean =50 of three replications.
IR, radix Libosch (Sewon Pharmacy, Namyangjn, Korea).
AR vadix Preparata (Sewon Pharmacy, commercial sample).

AHRE AAFE fructose’t HEHA EUAT, AH %4
9 fructose TS L06% )t EAE =) Alzte] &
7Herel Wl fructosed] TS 7SI E oW, 120°C, 2417
ATl 508%E Fr1EtHA o] FeE & Hart ¢l
ok 95 E AMRE AAFH AR A5 glucose FHE
Zhzh 155 2 2.84% <] led], B A3 M= A
7re] Z7hghe wet glucosed] 92 718+ 120°C, 34
7t A oM 635%E RHLH, o] To= 63B~-6TTHE
2 Hah glich 28R AME AAEY sucrose FHE
£.81%0)1F o1}, AT A& ASHA it B A5
A LT A o] F7HEe wEt sucrosed] FHFS Z
Zo 7 4 eH, 130°C o) HEFelMe 2E2HA
e o) AHEH sucrose HEE ] fructose Z glu-
cose® T H AL Heln, o] Quintas S(19)7 Ivan
S(2000) RaF vhep Zo] Fof] &8 sucrosert 2 HE A
ez AEFHRACH £ AL Ry B guRe
FE7F E71EA B akE-¢] 5-HMF ¢ AdEtta &
A glom(2), B drdM e dxeEese gAw A)17ke)
7Hekell whe} sucrosert WEIE S fructose 2 glucosert Al
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Table 2. Changes in monosaccharide contents of K. radix

P. extract with heat treatment conditions® {unit: %)
T(eor(;p_ (Itllrn)e Fructose Glucose Sucrose Tital

1 2573000 430+015 628021 13.24+044

2 410F0.14 537+018 5324018 1478+049

110 3 423%0.12 593+020 387+0.13 14.03+047

4 4844016 6464027 3064010 1435+048

5 4514013 640+021 244+008 13764046

1 481+016 583+020 535+018 16.16+054

2 BORX017 594+020 307010 14081047

120 3 5134019 635+021 2424008 13.80+046

4 5244012 6602022 212007 140652047

5 5214017 667+022 160+006 1357+045

1 5244010 6651022 DY 11.80+0.40

2 5+015 677+0.23 ND 11657 +0.40

130 3 516017 641+021 WD 11564038

4 5104014 660+022 ND 11.70+038

5 BO7TE017 674022 ND 11.80+0.38

1 537+018 6671022 ND 12.04+0.40

2 5624019 672+022 ND 12.35+0.41

140 3 5234017 6751022 ND 11.657+0.40

4 5514018 676+0723 NI 12.27+041

5 BI8+0.15 6.66+0.22 ND 12.04+0.40

1 545+018 655022 ND 12.00+0.40

2 B4ARA018 6621022 ND 12.10+0.40

150 3 BI7+018 632+071 ND 11 55+0.380

4 BI3+017 6651032 WD 11.83+0.40

5 5344018 672+0.22 ND 12.06+0.40

R Radix L ND 158+015 681+018 235+033

R Radix PP 1064014 2234+016 NI 3894030

Malues represent the mean+SD of three replications.
2¥See the legend of Table 1.
ei]Not detectad.

A5 Ao® ADHZTE T3 MA FEEe] AT AL
23 fructose = glucnse’t 3= 5-HMF 59 o
AER ABE AL Holn(2), B3] AH &A|Fe
FEFe] A4 e AL FEFE AHHYAFANS F+EE
2 WA U] Wi RolEt AR, o)d tigh AEs At
da® ZFelth
Ot & HEt
A g A2 422 AT AR AF £AF 29
Ity 2R A 2417 AE st Al Zg SAF e opn)
=4 FEFE BA% FaE Table 33 o] 2% 1780 A
E59.20, cysteine, glutamine, tryptophans A&5 A &
it & obm|iest grERe AAFAA 3,029 meg/l00 g2 F
A gl &3t 110°C A 3,779 mg/100 o, 120°Ce A
3890 me/10 g, 130°Cl A 4,116 mg/100 g, 140°Cell ] 4,172
mg/100 g, 150°C A 3707 mg/100 g 2 SHe L= =
7kl wEk S8t o w, 140°C AHE M 7 B T
€ ehia 150°CAME Z4dte AES vehfich
sholi=il S/ T HEle] 3l HE threonined] o]
AAEAAM 83 mg/li g2 7 GAE L7 F718FE &5
74 150°C Aol 241 me/100 g€ ot Lysine®
AMe| =7t Fr13kel we} Fe] Fristed AR 124
mg/100 g& Z 140°C He| oA 379 mg/100 g7t~ 7184
o}, Proline® A el 9] $3F o] 43 mg/100 gllH 120°C
e oA 174 mg/100 g7tA] F7FetHThrt 130°C A e <l A
159 mg/100 g2 2 thd Z 434t Glutamic acid® HA|
o] ¥ 264 me/100 gl Mel2x7t FoHEFE S0t

Table 3. Changes in amino acids contents of K. radix P. extract with heat treatment conditions (unit: mg/100 g)

Treated temp. (°C) for 2 hr

. . . 11 . 2]

Aring acid K Radix L. K. Radix P. 0 0 130 140 50
Asp 237 248 230 239 744 243 235
Thr 83 161 201 08 0 212 241
Ser 245 185 241 235 232 228 187
Glu 764 471 264 794 475 439 345
Pro 49 140 171 174 154 124 112
Gly 703 715 262 776 762 266 246
Ala 278 312 04 330 87 354 345
Cvs N ND ND ND D ND ND
Val 734 232 300 318 251 203 776
Met 8 &3 58 66 52 51 54
Ile 158 137 207 704 pibe) 222 157
Len 743 748 268 778 753 270 798
Tyr o1 77 120 102 110 121 o6
Phe 156 06 206 224 228 231 03
His 53 51 78 80 5 &7 76
Lys 124 123 287 288 350 279 318
Asn 235 772 271 200 344 240 254
Arg 250 300 262 773 251 272 764
Gln ND ND ND ND ND ND ND
Trp ND ND ND ND NI ND ND

Total 2,029 3430 3779 3,200 41185 4172 2,707

YSee the legend of Table 1. “MNot detected
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Fig. 1. Changes in catalpol contents of R. radix P. extract
with heat treatment conditions.

O 11°C, A 120°C, @ 130°C.

B oradic L0 63139 ppm, B radix P not detectad

Bted 140°C A& ol A 439 mg/l00 g 2 713 L s
Heh itk 2 9 OE o= AEE AHEEErr 71"
£2 o7t Zr1ElE o MethionineS WX & 8 83
mg/100 gl A He 227t 2olAFE T3t 140°C A
A 5l mg/100 g &2 M B2 TS el o, A
=7t 71 bE gE olr|eittle tE A Zadte A
& el Rith

Catalpd & 5-HMF &2F HE}

Catalpol- 2 iridoid ¥iA = A« sk TS24 g
T AT o)mAge] RlE AR YA 3o
(10), N&e] F2AF 7o B Aol A 1A &
AFEALARE LR 49 Rithl1l). Catalpol2 HA|F o)A
6314 ppm L AR Al FAFAME HEHA
ettt Fig. 1o1A4 ®i= vhe} go) Mgz} A)7te] &7
HBPE catalpole F2E] 74 AL By ow 12(°C,
42171 E 1728 ppm, 130°C, 14171 2759 ppml = 1he
How, 120°C, 5A17F A9} 130°C, 2413 A o] &+
HAE2HA Uk 116°C H¥ «l A= 386.0~586.1 ppme] A
Z2H U 120°CAHE 443 A BT A 172.8~5747 ppme)
AZEF Ut Leest Seo(2) 2 Shih $3)e] AFEA 23
| ANEFS dHEse 44 Fotol catalpold T Ho 7
Aot BASEa, Kim $(18)9 A7 =3 Hed
A Fo Zddctn Rudiged, 2 dFdMs 948 e
=9 A)7te] 715l whek catalpold] R ZA-8HETh

SAge] AREAR o432 3l E S-HMFE 499
o}o =4S ke AES FFEI AV ATdte B
A g s dolvte YHe vl EAH Zag wkgo]
vhold BhE e F3F AR R YA lch24). Leedt Seo(2)
o AFRIAAN HAF Fole 1318 mgiee] FE 3
o Q=g ARFolE D2t 0195, 0.204 ug/ge] SAE
tha Budtged, o] 22 AAE JLF, A § o

T HEFEAM TFHA UE AR LA 3vH3). Fig
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Fig. 2. Changes in 5=-HMF contents of R. radix P. extract
with heat treatment conditions.

O 110°C, A 120°C, @ 130°C, 4 140°C, W 150°C.

B oradix L2 012 mg/s, B. radix P2 404 mg/g.

20| BE vhe} Zo] AXNFH A A FY FHMPS] §%F
& 2z (112 2 404 mglge) e A FE RS} A7)
Z71EeE 5-HMFPY] #8Fe Z7h8te A%E Yehlgle
d), 2 d¥9xA44 003 meled A HA 2495 me/e7t A &)
Z7H8 Bt 110°C A& 9] A% 0.03~0.12 me/g, 120°C
= 0.06~0.33 me/e, 130°C, 1417t A&+e 0.15 me/e® 27
3 Z7HE REAT 130°C, 2417 ME R H 105 mgle o
F23] Z7FEIEE, 140°C, 2417 HE R 604 mg/e o ®
thA) 23] F71EtHch o] F 140°C, 447 HEREH 1024
mg/g A 150°C, BA1ZE A @ F 2485 me/emt A 337 7t
st4th ¢)E% FoeE Kwon $(15)% Hwang (16)2] &
aeflM vl BiE AR Y Ad G Exs ATt F
7Hgrel mel 5-HMFPe] §8Fe] S718he 2oz gaide
g, B dgME fARE 2345 e ok Ty
&AFe 71E2 5-HMFE $¢] 0.1% o4 Y o A%
o2 BY £ 3le Aok 9¥A o), A% AEY
7% 5-HMFP2] 3H¢] 404 mg/g¢] B8 & T5te] 957
el 993 A8 AT 130°C, 2417 A# (105 mg/e)el
A1 140°C, 24178 ME(6.04 mg/g)7t A28 Ao Holn,
o] & A& ME 5-HMF] ¥#e] YT FoH8.31l me/ge]
) A& AL F 9& Aoz Rk

SE ]
‘ﬂz_;g”g

@ o

AAZE % I A2e PEE AL
e A7 HPxe) U AE
FAS49) WSE 24
el AT S4BT MBS Ec ARE Hd e} A
o) ZFE L, a, b3 BF DASYOH, 120°C, 47
A7) 9k 130°C, 24024 ) ©) 37k B SABS M 4
AVSHETE Prictosets 120°Cel 4] 2] A17be) 2745 Tie
7t ZMBYT T FolE 8 WaE Ui wstom,
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glucoses 120°C, 3417 A E7tA] Z71E1E AR 2 e
HE 7 Ao Sucroses 120°C, 147 AMEEE AE2H A
gtk opplieskd BE 1750 BARew, F TS
AAFA A 3,029 me/100 g0 AT A =7t S71ESF
£ ZrEte 140°C, 2717 A el A 4,172 mg/100 g2 2 7t
F we e ehdiich Catalpol S8R AR A
6314 ppme] AEHY L Ao ME HEHA EUT
mgastAEe Y3 A e 130°C, 147 AHE (2750
ppm) ©)Fe AEHA Fuch SAEFY AFZEHS] 5
HMFE AA&3 A3 w23 22} 012 2 404 mg/e
&2 et e et A te] Er1ESE 5-HMF 3
e Z18ME e, 150°C, 5417 A EFEell A 24956 mg/g L
2 7P e L BYch S-HMES] Fke] (1% o]4Y
W sAEY FHLAL FFIERE T2IPAF &%
A8 AFE 130°C, 24 7oA 140°C, 2413 Hesr %
T AR J|HHIAC
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