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ABSTRACT

Background: The use of Rehmannia glutinosa of the family Scrophulariaceae, in traditional medicine is well known. This study
was conducted to elucidate the effect of air curing of the seed rhizome of R. glutinosa on its storability and yield.

Methods and Results: The root of the R. glutinosa cultivar (Dagang) was harvested in at the end of November. The seed rhizomes
were air cured for one to seven days. They were subsequently wrapped with newspaper and further stored in a plastic container at 1°C.
It was observed that the weight loss and decay rates were significantly lower in the air cured seeds than in the untreated ones. More-
over, the decay rate of the control was approximately 50%, 120 days after storage. However. the decay rate of all the air cured treat-
ment groups was less than 1%. Additionally, air curing led to an increase in the germination rate of the seeds and the root yield when
compared with the untreated groups. Taken together, the ideal treatment period for air curing was found to be 3 days. Under these
conditions, the germination rate and yield were 88.7% and 2,185 kg/10a, respectively.

Conclusions: This study successfully demonstrated that the air curing of seed rhizomes can lead to a considerable increase in the
storability and yield of R. glutinosa.
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M A ) AR 1363 Eo2 AT (MAFRA, 2016). A
Fo AU BB T Pake] T FUPo] ashe

A8} (Rehmannia glutinosa Liboschitz ex Steudel)> &4t ZAgo] glom Iy AAto] Hojydd| wel FFAe 4
3} (Scrophulariaceae)ol] &3l= ThdA] A&E2ZA] F=o] Y4t U= 20103 o]Fol A=t =2 Je FA°lt} (Lee ef al.,
Aoltt. A 2k 7| FollA] ASo] FEg AERA & 2017b).

FAGL =, T, HIEH Foltt SEvet AdEst S5 A5} o] g9l e W= TReHA| 9 A HElE AA
A T F A A7 o] T2 SRR o & (CEE), RSS2 s ARG @), 2 BA)
HRAANA A EL AT (Lee er al, 2017a). DA =l AR BF &, AR, S BEE dfo] &3} o] A7
o] FAAA = T 2, AE ZE, A <bE, 9T 5 Hi §77F 521 Ho] FEgal A HdxaiA 2 Wzt
o, FAbAA] FHOZ A7t GO AL Tk A A e Dl ZYS WHESE Zlo] SIS (@utiE)o|

20159 7oz A&ko] A= AuiaEe oF 161 haolxl, T (MFDS, 2016).
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Oiskel=ekdel w2 X2 @i} X8 (R glutinosa)
o] He]olar, o] WelE FA| 7t e sA¥elE} sh, o
oS Azxe AL AFT w] S-hydroxymethyl-2-furaldehyde
(5-HMF) 0.1% ©/d-s 3Hfallof shohar 8o Q)

A2 el BEI CEEE), AAUNER (F2KH5),
HESVIR (Mihaeis), SYIASR OSuitsy), 4she
HFY) 5 Y52 AMEE] ko (Ma er al, 2000), F
(e}

2 AEOSZ = aucubin, catalpol, rehmanin, vitamin A, 5-
HMF, GABA (y-aminobutyric acid) 5°¢] 1T (Morota et

al, 1989; Park et al, 1989; Lee et al, 2017a). B3+ o

=]
i

© 2= glucose, galactose, fructose, mannito (Tt ),
sucrose (2%9F), raffinose, manninotriose (3%d¥), stachyose
(495F), verbascose (53 ), rehmannan S (F}35) 5°¢| X
AEATE (Liu et al., 2013).
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AAZAL 25 1+02C, AHEEE 88+ 1%0]th 29
A7 717 4 Hdollen, 30 ¢ mitt RS, FullEs
At AREY Huls 42 ol o, g
=4 Aol ¥ol7h mFeleke AdE Fe o Rt
Adsitiehs HolE Ao sl
Weight  weight of initial seed rhizome — weight of seed
loss rate = rhizome (measuring time) %100
(%) weight of initial seed rhizome
Decay weight of decay seed rhizome (measuring time)
t X100
r&f weight of initial seed rhizome
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A A= SAS Enterprise Guide 4.2 (Statistical analysis
system, 2009, Cray, NC, USA)Z #4131, 3 wHE3t 4
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27+ #9240 Aol= Duncan’s Multiple Range Test
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Table 1. Effect of air curing on the weight loss rate of R. glutinosa
rhizome seeds depending on the storage days.

(unit: %)
Air curing Weight loss (%)
(days) 30d 60d 90d 120d

0 2.9+0.2 59+0.6° 83+0.5" 14.1+0.5°
1 2.7+0.3* 49+0.4* 6.5+03* 11.8+0.3
3 3.1£0.3*  4.6+0.3* 6.5+0.1* 11.9+0.3°
5 2.8+0.3*  4.6+0.3* 6.5+0.4* 12.2+0.4%
7 2.8+0.2* 5.6*0.5° 7.2+0.4® 13.9+0.5"

Means values of weight loss rate (%) = SD from triplicate separated
experiments are shown. *Means with difference letters are
significantly different at p < 0.05 by Duncan’s Multiple Range Test
(DMRT).

Fig. 1. Observation of different storage periods in seed
rhizome of R. glutinosa (A; 0 day, B; 120 days). The bar
size is 2 mm.
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AofA Hgo=z FujE Fo] Yepton, 271
2904 120 & 5 FejE F2o] YERT
120 & ¥ FH&S BH 7 HHE shA ¥ Z700A
oF 50%°] F2olA FHjrt dojytot, &7 AEE ¢ 27
oAM= 1% H|¥ke] Faj&S BTt (Table 2).

olgfgt A= & AAste 739l EYl U= Al
Fo] Sl ofsf F2o] Fuid 4 rke 71 Areks A
Fo] AX1e™ (Brecht, 2003), 712 A2 S T Fof&
WE vl BaE vis 9 ARATeks ATl
3ttt (Ning et al., 2013).

a8y 24 AYE & A wlg e Hufles 1Y
A olf= W Mltoly 8] Fo 797t HEschrt
A& Fe] dEi7E A 2 AN TS A=,
24 A2 E A =W ZHd e o] SEe] Mol
U o7t A = e 2ol oslEe] A7t 4A A
o TS AANIV] ojEsl7] W R A

olgfgt Faf Aot o] 5o AL wMlell= HA
T oPde] ol Ha g stk BarE vl 9tk (Heo
et al, 2005). ¥ AFMe FEEHS G ZIAT,
w7 AHEE B3l 9 Alrelu #go] o ®ie| dast
TEE olslE T FEHIE AP Ao Al

TSt 78 BHaE A& A AdA] FHA Hojgd
43% =t (Kim et al., 2004), ¥ 7o A Foge
1% o8& ©] FQkth (Table 2). 2 ©lf= ©]x¢] A7
S FAFOR EYY 255 AT F AAT (Kim er
al, 2004), ¥ ¥ 225 AT & Ude AFIrA A
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(Fig. 2), 440l 2 8 28 B9 2 4% 5 A8 29
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BRI} oleid WS Foe A ARl ol B

o] By® u} 9lo™ (Kim ef al, 1998; Kim er al., 2004;
Lim et al., 2013), 7L °]§+= @A WAoo} A e] HA
So2 9lsk Aog AZAET}; (Kim er al, 1998; Hahm et
al., 2006).
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Table 2. Effect of air curing on a decay rate of R glutinosa
rhizome seeds.
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Table 3. Effect of air curing on a germination rate of R. glutinosa
rhizome seeds.

(unit: %) (unit: %)
Air curing Decay (%) Ai(r dcaursi)ng Germination rate
(days) 30d 60d 90d 120d 2k
C
0 ND ND  17.1+04 49.6=11° (1) gigﬁ;m
1 ND ND ND 0.6+0.2° D
. 3 88.7+1.2°
3 ND ND ND 0.7+0.3 b
, 5 88.9+1.1
5 ND ND ND  0.9+0.2 i o071 3
7 ND ND ND 0.9+0.3° .
DFresh root 90.1=0.7°

ND; Not detected. Means values of decay rate (%) = SD from
triplicate separated experiments are shown. *Means with difference
letters are significantly different at p < 0.05 by Duncan’s Multiple
Range Test (DMRT).

Fig. 2. Cross section of fresh rhizome (A) and decay rhizome
(B) in R. glutinosa. The bar size is 2 mm.
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YFresh root; harvested in the end of March, 2017, storage in 1
month. Means values of germination rate (%) = SD from triplicate
separated experiments are shown. *Means with difference letters are
significantly different at p < 0.05 by Duncan’s Multiple Range Test
(DMRT).

Table 4. The effect of storage condition on rhizome fresh root
yield in R. glutinosa.
(unit: kg/10a)

A'(r dcat;r;)ng Fresh root yield
0 2,029+95.8"
1 2,133%£72.1%
3 2,185+83.4°
5 2,103+78.2%
7 2,132+64.6®

DFresh root 2,249+54.42

YFresh root; harvested in the end of March, 2017, storage in 1
month. Means values = SD from triplicate separated experiments are
shown. *Means with difference letters are significantly different at
p < 0.05 by Duncan’s Multiple Range Test (DMRT).
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