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Comparison of Physicochemical Properties on Dried Rehmannia glutinosa with
Different Cultivars

Yae Jin Kim, Sin Hee Han, Chung Oui Hong, Jong Won Han, Sang Hoon Lee,
Jae Ki Chang and Kyung Ho Ma’

Department of Herb Crop Resources, NIHHS, RDA, Emseong 27709, Korea.

ABSTRACT

Background: This study was conducted to compare the physicochemical properties of 12 different cultivars of Rehmannia gluti-
nosa, a plant used in Korean traditional herbal medicine.

Method and Results: We investigated the following 12 cultivars of R. glutinosa; Jihwangl, Goryeo, Daegyung, Gogang, Togang,
Dagang, Wongang, Yeongang, Hwanggang, Dahwang, Segang and Chunggang. We measured water content, chromaticity, hard-
ness, active components levels, and antioxidant activity. Our results showed that Togang has the lowest water content and the highest
yield. The catalpol content was the highest in Togang (40.50 mg/g) and the lowest in Chunggang (22.17 mg/g). The aucubin content
was the highest in Hwanggang (0.28 mg/g). Chunggang had the lowest aucubin content, but the highest level of verbascoside. Total
flavonoid and total polyphenol were the highest in Daegyung and Chunggang, respectively. There was a strong correlation between
the total flavonoid and total polyphenol (r = 0.89) content.

Conclusions: There were significant differences in physicochemical properties among 12 cultivars. These properties will affect suit-
ability for processing and final product quality. We therefore suggest the selection of appropriate cultivars for different uses.

Key Words: Rehmannia glutinosa, Antioxidant, Cultivars, Physicochemical Properties, Yield
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SHT 10 meE 7FSkaL 1 AR 25k 5% thr 13,500
pmellA 10 27+ A4lEEl g S 045 m syringe filter=

ofgste] ALE-31%T}. HPLC HA424L Table 29} 7).

Table 1. Operation condition of texture analyzer for Rehmannia

glutinosa.
Parameter Operation condition
Test type TPAY
Load cell 25kg
Pre-test speed 3.0 mm/s
Test-speed 1.0 mm/s
Post-test speed 3.0 mm/s
Distance 30%
Time 3s

TPA; texture profile analysis.
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Table 2. HPLC condition for determination of catalpol, aucubin
and verbascoside in Rehmannia glutinosa.

Instrument  Agilent Technologies 1,260 series
Column YMC-PACK ODS-AM (250 mm x 4.6 mm, 5 £m)
Detecter UV at 210 nm
Injection volumn 10 ¢
Flow rate 1 mé/min
Columntemp 30T
Mobile phase  Solvent A-water containing 0.1% formic acid

Solvent B-acetonitrile

Time (min)  Solvent A (%) Solvent B (%)
6.0 99 1
Gradient conditions 16.0 67 33
19.0 67 33
20.0 99 1

8. ZX|ato| ahikeld?

FZ¥ =] % =42 Folin-Denis¥ (Folin and Denis,
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Fig. 1. Photographs of raw Rehmannia glutinosa. (A); jihwang, (B); goryeo, (O); daegyung, (D); gogang, (E); togang,
(F); dagang, (G); wongang, (H); yeongang, (I); hwanggang, (J); dahwang, (K); segang, (L); chunggang.

Fig. 2. Photographs of epidermal wrinkles.
(B); togang.

(A); jihwangt,
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Table 3. Moisture content of raw Rehmannia glutinosa and yield
of dried Rehmannia glutinosa with 12 different cultivars.

Cultivars Moisture content (%) Yields (%)
Jihwang1 79.62+1.61 23.13+0.02"
Goryeo 78.66+0.23 24.25+0.04°
Daegyung 77.60%1.22 25.43+0.03°
Gogang 77.71+1.03 25.31+0.03¢
Togang 76.52+0.34 26.66+0.03°
Dagang 79.16+3.58 23.68+0.04'
Wongang 78.85+0.36 24.03x0.04"
Yeongang 77.92+0.24 25.09+0.02¢
Hwanggang 79.54%1.99 23.24x0.04
Dahwang 79.67+0.34 23.10+0.02¢
Segang 79.13+1.15 23.72+0.05"
Chunggang 78.95+0.59 23.91=0.038

All values are means =+ SD of triplicates. "Means with different letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test
(DMRT).
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Table 4. Hunter's color values of dried Rehmannia glutinosa with
12 different cultivars.

Cultivars L-value a-value b-value
Jihwangl  75.52+0.44% 4.56+0.10°  12.28+0.23%
Goryeo 79.77+0.13°  2.39+0.03¢  13.12+0.03¢
Daegyung  76.64=0.26% 3.15+0.05°  11.89+0.11"
Gogang 77.57£0.28° 2.12+1.71"  13.05+0.15"
Togang 70.69+0.42"  4.29+0.03®  13.52%0.15¢
Dagang 76.84+0.13%  3.55+0.09“  13.81+0.06°
Wongang  81.46+0.25" 2.36+0.04%  11.34+0.09%
Yeongang  81.39+0.28" 2.72+0.03%  13.01+0.22'
Hwanggang  73.84+0.208 4.31+0.06® 14.51+0.02°
Dahwang ~ 72.28+0.12" 4.23+0.14*  14.36=0.19"
Segang 75.63£0.27°  3.65+0.02*  13.89+0.33°
Chunggang  75.09+0.04'  4.30+0.14*  14.89+0.04°

All values are means + SD of triplicates. "Means with different letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test

(DMRT).
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Table 5. The texture of dried Rehmannia glutinosa with 12 different cultivars.

Cultivars Hardness (N)  Adhesiveness (m)) Springness Gumminess (N) ~ Chewiness (N)  Cohesiveness (ss)
Jihwang1 37.00+6.35 0.02+0.00 0.11+0.05"™ 1.45+0.87" 0.15+0.10° 0.04+0.02"
Goryeo 27.20+8.60° 0.01+0.01 0.14+0.01% 1.75+0.70° 0.24+0.10° 0.060.02"
Daegyung 57.37+10.35 0.03+0.01 0.07+0.03¢ 0.88+0.69" 0.07+0.07° 0.01+0.02°
Gogang 42.37+12.36™ 0.01+0.01 0.13+0.06 1.87+0.88° 0.29+0.20° 0.05+0.03"
Togang 47.70+10.12¢ 0.01+0.03 0.27+0.19* 1.50=1.10° 0.38+0.45" 0.06+0.05"
Dagang 12.63+1.488 0.00+0.00 0.18+0.12* 0.49+0.29" 0.10+0.09" 0.04+0.02"
Wongang 55.60+2.90® 0.04+0.00 0.06+0.01¢ 1.43+0.97 0.10%0.08" 0.03£0.02°
Yeongang 31.07+3.339 0.00=0.00 0.31+0.16 3.90+2.51° 1.02+0.63" 0.24+0.11
Hwanggang 44.70+0.85% 0.02+0.00 0.10+0.02% 1.68+0.05" 0.17+0.03" 0.04+0.00"
Dahwang 44.60+11.87* 0.02+0.02 0.11=0.07 0.64=0.55" 0.12+0.10 0.01=0.01°
Segang 18.50+3.32% 0.00+0.00 0.29+0.08® 1.80+0.92° 0.52+0.29" 0.10+0.03°
Chunggang 28.90+1.85% 0.01+0.01 0.20+0.17% 1.77+0.21° 0.36+0.32" 0.06+0.01"

All values are means = SD of triplicates. "Means with different letters are significantly different at p < 0.05 by Duncan’s Multiple Range Test

(DMRT).
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Table 6. Active component content of dried Rehmannia glutinosa
with 12 different cultivars.

Cultivars Catalpol Aucubin Verbascoside
(mg/g) (mg/g) (mg/g)

JihwangT 30.24+0.61¢  0.12+0.00¢  0.27+0.01¢
Coryeo 34.75+£0.09° 0.26=0.01®  0.19+0.018
Daegyung  33.16+1.14Y  0.21+0.01  0.22+0.01°
Gogang 31.88+0.05¢  0.22+0.01°  0.24+0.00°
Togang 40.50+2.28°  0.23+0.05%  0.22+0.01°
Dagang 26.47+0.60"  0.25+0.04™  0.30%0.00°
Wongang  38.17%0.44" 0.15£0.00°  0.24+0.01°
Yeongang ~ 39.24+0.09* 0.23+0.03* 0.19+0.015
Hwanggang  29.31+0.38° 0.28+0.03° 0.24=+0.00°
Dahwang ~ 27.01+2.41"  0.23+0.08™  0.24+0.02°
Segang 24.37+1.64%  0.26+0.03"  0.34+0.01"
Chunggang ~ 22.17+0.75"  0.13+0.01  0.41+0.00°

All values are means =+ SD of triplicates. "Means with different letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test
(DMRT).
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Fig. 3. Correlation between catalpol and verbascoside of
12 different cultivars. Value of Pearson’s correlatlon
coefficients (r) showed in the figure is calculated b
correllatlon option in data analysis tools using mlcroso%
exce

ol gz,
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HOIRE - shels| - &52| - oi5 - Ol - IAP| - DRES
Table 7. Total polyphenol and flavonoid contents of dried W ool 4517 WjEoz AT vt 2EeE sy 220}
Rehmannia glutinosa with 12 different cultivars. ole Fek 97} HhEA] AR|EE AL opdY), o &

Total polyphenol Total flavonoid

Cultivars

(mg/g) (mg/g)
Jihwang1 0.93+0.068 0.41=+0.00
Goryeo 1.46+0.09¢ 0.68+0.00"
Daegyung 2.13+0.02° 0.99+0.02
Gogang 2.07+0.02° 0.96+0.01°
Togang 1.38+0.02% 0.47+0.01'
Dagang 1.89+0.05" 0.85+0.02¢
Wongang 1.24+0.05 0.45+0.00'
Yeongang 1.35+0.00° 0.64+0.018
Hwanggang 1.71+0.02¢ 0.57+0.01"
Dahwang 1.84=0.09" 0.77+0.01¢
Segang 1.89+0.05" 1.10+0.01°
Chunggang 2.06=0.04* 1.12+0.03°

All values are means + SD of triplicates. "Means with different letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test
(DMRT).
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Fig. 4. Correlation between total polyphenol and flavonoid
of 12 different cultivars. Value of Pearson’s correlation
coefficients (r) showed in the figure is calculated b
correlation option in data analysis tools using microso
excel.

18 22

Hi-oles S A7l 247} 1.12 mg/g, 1.10 mg/gS 2 7t
=%om, o7 0.99 mgg, 77 0.96 mgg, T 0.85 mg/
g, G 0.77 mgg, T 0.68 mgg, A7 0.64 mgg, 7
0.57 mg/g, 7 047 mg/g, 97 045 mg/g, A3 15 041
mg/g <=0 ATH.

o]a}x4 oz ,,_Eg] J.“
FEE =4 JYehe
Aolre FEHE
o] FFo] TEH

= el =2 A, TR 0=
Aol Jedl (Lee e dl., 2012), &
=

[e]
ol w2 3, 3, A, 7 5
olEx

= ol MadrAdztel dx]5%
th 7 817 AT (= 0.89=

, =2 Ao AHHAE
UeRAth (Fig. 4). o83 A3ke %ﬂhii =71 E2jdlze]
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EejHlEole T2 o= o] H] TR olEAE 23
7] wiZolth (Kim ef al., 2012).

TEYHEY FehEieoles kst dofske ik
A bsteda AdA Qe st o (Byun er
al, 2016), FZoll= olgst AA itslEZ dig
st o] o] Fox|aL Qv wEbA B AtellMe 1A
o] sl E-S FFHE vuwd 43, 243 1, BEX
o] Fhgo] mof gAY A9H o]& S B FF
oH] o FEE Ao AzdEn

7. 30| WE SHeksrerd
AR o] fz}*&i}ﬂﬂ S =A% A4
DPPH radical 24%5S & ‘[‘E‘% 10 mg/mbe

ZoF 3977 - 60.82%4 27%5S Hion,
gt 7‘4017} ANk 7PE Aol if%kﬁd FEEF
7 EE502 717F 4539%, 44.80%, 44.74%2] 2715
R, T o, B2, 97, o, 2, S, A% li,
A7, IH £oF =T

ABTS radical &A% = F&& 2.5
AAH R 39.77 - 60.82%2] 2A5S
frelgh zpol7h AUt 7W v o
E °F 60.74%2] A%

Fig. 59 2t}
SEolA A
ztﬂi 94

AR A—]]

o

mg/ml & &

B

E} Ti lfﬂﬂliﬁr EE}'E—‘— 1=
7. t7d°] DPPH 271%5% =
73k A3 15 #%5°| DPPH v)Z 5\—7‘1'0—
t}.

Kim % (2009)¢] Aol w2, sbsleAd st 2o 2
St ol =R kel Aol AA YERE ST, Jeon
S (2013)9] AFollM= TETlE ¥ DPPH % ABTS
radical 227152 AHIAE AR A3, zH2E 0.849, 0.932
2 FE 4O AHAE B, & dTelE
7} APATRE A= FRe, YN sdT AYgS El

%E rR

g AU

B Apoe S e AF 12 $AFS U 28
7, g5 EAES 2ARINAL, 5 ko] ditsdEd) &
ﬂﬁ}%“é zpo)5 BRISIGITE o] wle] T 5L AR A
El7F obd AlSolA] Bol 5, A= U= FEld 13
*‘EHOHAH FAEAE vweh olge A= AHe
S0 el Ag YFEE AHsE doll 712 AsE &8
—%‘ T & Zolgt AztEH, Bt = $4EFE Ba

A= =5-S = Zlolgt )
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Fig. 5. DPPH and ABTS radical scavenging activity of dried Rehmannia glutinosa. "Means with
different letters are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).
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