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Effect of Pelleting Treatment on Seed Germination in Adenophora triphylla
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ABSTRACT
Received: 2020 March 3 Background: Sowing seeds of Adenophora triphylla is known to be difficult owing to their small
1st Revised: 2020 April 1 size and irregular seed shape. Therefore, this study was conducted to develop a seed pelleting tech-
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nique to save labor during sowing.

Methods and Results: To identify the optimal germination temperature for A. triphylla seeds, the
temperature range was set from 17 C to 32 C. Germination surveys were conducted in plastic
This is an open access article ~ greenhouse conditions in March, April, and May to determine the appropriate sowing time. The
distributed under the terms of the ~ optimal germination temperature for 4. triphylla seeds was 29 C and May was the optimal sowing
Creative Commons Attribution  time in plastic greenhouse conditions. Covering materials for seed pelleting used talc (T), kaolin
Non-Commercial License (http:// (K, calcium carbonate (C), and vermiculite (V). The pellet binder used agar (A), pectin, xanthan
creativecommons.org/licenses/  gym_ polyvinyl alcohol (PVA), and sodium alginate (S). The best suited treatment mixture were the
by-nd3.0) wh|gh|perm|ts dgnr_e;tn;ted best suited in kaolin / calcium carbonate / vermiculite (KCV), talc / calcium carbonate / vermiculite
2:1)3'fspnson;iginl;;eén;zegiomn’ (TCV) mixture treatment for covering material, and sodium alginate (S), agar (A) as pellet binder,
provided the original work is properl),/ respectively. The germination rate was the best in TCV mixed with S. ‘
cited. Conclusion: The mixture of TCV (2:1:3) + 1.5% S (TCVS), was found to be the best pelleting
materials for A. triphylla seeds, and seed pelleting can be labor-saving during sowing.
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M A 7% o= 37t e A2 UeiA Tk (Ahn and Oh,

2013; Lee et al, 2013).
W (Adenophora triphyllay= Z3E3} thdA 2EAEZ ] Fa3 A E-2 lupenone, B-sitoserol, taraxerone,
e H|ES 23, B it 5 Solrjo} X7} #A]o} octacosanoic, daucosterol, triphyllol, adenophoric acid methyl

AeH (Sakhalin) 5 =% ©Fr]o} XYl Exsl= Aoz & ester 5°] BIEHAT}F (Konno et al, 1981; Park et al,
#4 T} (Chen er al, 2001; Ohga er al, 2012). E=¢]  2003; Ahn and Oh, 2013). Q1A+ W3l Wa)2 ofgow
e A=He “Sha-shen”, LEoIME “Lady bell”, I=ollX  o]&sh= Zasd diHor AAo] w555 1 a3 T
= “Jan-dae”2 72t F231 Ut} (Lee ef al, 2015). o Aow IdYx glot A ¥ar vz dFE =
e T2 HYE R0 R o]fsk=t] FUHFElglA O AR A7 55 aEsEk s & 3dA s F
= A, AL, 49 € A, 257123k 73RS Z o807 0|83} T} (Soldati and Tanaka, 1984;
A8A Tl AR ol&Ho] I3l (Ham er al, 2009; Liu  William ef al, 1996).
et al, 2018) 2ol 4935, FH|N W75, FAatst Zhefe] HAPES F2 FAF |AS o] &ah=t dikE e
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2 2y FAe] AYES2 026 gd=olal FAke] Zdol= 1.35
mm, & 0.66 mm, 7 0.46 mm 2 o}5F w43 Fx}o|t} (Kim
et al, 1995). = FAL] Z717} vilg- 2ol w529] o] o
W3 e F 4R vt 950 el Ak Ao} A &
2o Hat Folge 13.5% - 40% U2 v Aol 1
U AA4E], A25a32], gibberellin 3215 s19S 745
60% - 90%7HA] EoRAE Aoz dHA U ) FAl
27 ol 2= 25T - 30CHeelA] Wolgo] 7P Erhar
ST (Kim et al, 1995; Seo et al, 2018).

nAIgE FAke] v a8S AT Sl FA A 7
=o] AEHI Utk T2 A2l 71eS ZEte|d (priming),
Y (coating), eNE (pelleting) 52 FAF ] 7]&o] A}
|53 Ut} Blunk e al, 2017). Zejo]g& wolh g Ao
@3} #AG Wol T ol S B o AHdhe 7]
%0|3L (Park et al, 2013; Kim et al, 2014), $A I&E
2] mYol} 27|18 WaITIA S AEAN B4 EW
o A, %A, ol F0A 5 BAR), 23 Aglele
Aolth. g WYL AyFIAL FAe AN} mYol
Badstel 71 wgel AFEA @AY, S0 B Y
FAE TOR ol JL x4 k= Y AR
olgate] FAol BAL A7k FANAN Fape) 271
B2Fe ArTle VIR FE @ 4 U (Taylor and
Harman, 1990; Kang et al, 2003; Blunk et al, 2017). &
A7HA] FAEE oG A" Age At Walls WAE
28+ =" (Taylor et al, 2001), T, EFLE FTA] #ols
8 (Yadachi et al, 2012; Dheeraj et al, 2018) 5 FZ
Az FAp Bol AREE AL AT

e ) FAE] 79 2" Vsl tig dye
afm, ol Bl w7l gk AF= A
uebA] 2 Ates 2 T wol & 9 g 3
gatal vl At AAd Az 7S st
1F 285 WA & A7E st

=
T

=
=

ol dp
= odg

Mz

1. 38 WoRe 7Y

2 Ao AME FAREE W (ddenophora triphylla)
ZA} (Da-nong Co., Ltd., Namyangju, Koreays A3}
TE 7 10 A7 4Ce] W RAst TAE 2= B 3
d 5 AYE g FH A dolE AlFd| o] 83Tt
27 wolex HzE 17C, 20C, 23C, 26C, 29T, 32T
5 6 HFE 3FeH, petri-dishol] A=A (90 mm, Advantec
Inc., Tokyo, Japan)S Z3L 100 B2 3 vkE-o 2 X431 2,
A7 T A3 BEF FRTE BTl 28 A
o] FF7)= Fx27 16 ATk, g 8 AIZke R HA s
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0 -39 HOE WoHES 2ALIL.

o1& (percent germination; PG)S o7} |90 2 HoJ

K
LY

£ 22 okt 08 900 BEF B4 S ok et
g FA5 MEes A 1o wet I, $AE A 5

T ZAKE 7EA] 9] dolsS Fete] EobAl (germinative
energy; GE)Z Aol & 33t} Wol&k (germination rate;
GR)= 2] 20 we} AL 3] Wolrg A § AT

=2 e 3o go 2 AN, Hit WolkE 4] 39 u}
& F WIS F ALFE o] FBINal B dold

= (mean germination time; MGT)= 2] 4ol wlg} X4 &
ZA o) ARG 9] WolrE 33 3hE F ol E U

of Axstsict.

N 100

PG (%) = 5

M

PG; percent germination, N; total number of germination,
S; total number of seed.

Ni

GR = ¥ = @

GR; germination rate, 7i; days after sowing, Ni; number
of germination at investigating day.

N

MDG = =
G=7 3)
MDG; mean daily germination, »N; total number of
germination, 7, total number of investigated days.
_ «(Tix Ni)
MGT = Y ~—= 4
S 4)

MGT, mean germination time, 7i; days after sowing, Ni;
number of germination at investigating day, A; total number
of germination.

L ZE AN THEEXR| nEXD| 7Y

¥ 2GR §E 3R )elA e d54718
Bal7] flEiM 39 1Y, 49 3%, 59 7Y 5 g E AL
2 35S AN 35S S5 Edlo] (54 cm x 28 cm,
50 7+, Farm labs Co., Seoul, Korea)] 150 ¥ 3 w02
EaL, XS] UEF 2 Y -3 Y 7HHe= EE F

SIek. WokxAke 1% BUsA ANt

3. TSR0 WE Walo| 22| S5 SM bl
S EEA e Palel Eel B 540 vXE o

ZAbet7] 18k vermiculite (V) @84 2], calcium

3}

o
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carbonate®} vermiculite® 1:22 &% (CV, 1:2), kaolinZ}
calcium carbonate® 2:12 &3 (KC, 2:1), kaolina}
calcium carbonate®} vermiculite® 2:1:322 &3 (KCV,
2:1:3), talc®} calcium carbonateE 2: 12 &3 (TC, 2:1),
talc®} calcium carbonate®} vermiculiteE 2:1:392 &%
(TCV, 2:1:3), talc$} kaolin@ vermiculiteS 1:3: 12 £
(TKV, 1:3:1), talc%} kaolini’/]- vermiculiteE 1:1:12 &%
(TKV, 1:1:1)3F &L BEELDRE ARSI 1.5% agars
A Z ARGt ’é‘%’l‘%‘% =g

Ao A7 vE B A2s]S o]fale] AT ok 3
522 A7 F agarst TAE E6 04 0.5 g4 st
HY& A|Z3FG T Vermiculite’t F7FE £ e 44 =
A vermiculite2 HL WHE & 2 2= E}T: JE5EZS 3

7¥ate] B9 3t

e Fele sctoz Feo] 9 o] ol mjEgr A
(very smooth), "l 72 (smooth), AZ AF (rough)=
e, 77 557 & 9/14 B% (breaking
pellets after absorptiony= HIS =l 1 £7+ A

7 AIZF () 71Eo R ZANEIITE Gl AR 10 % -

KR

F

time of
e A

20 %, 20 % -30 %, 30 & -40 %, 40 = - 60 = 5
MR vhre] R Fele] == F4 5 m o]

sh= whsolx Be) shgel wet Fsigion], 47 5 m
olale] Ay M7} 10% ©13}, 25% ©]3}, 40% ©|3t= z+zt
‘)rE‘r‘H?i‘:} pH ZJ{Q lﬂ—‘}l—oﬂ A]——Q— l%ﬁ_ ol {z—o‘]. ,L]E_‘j =]

= 5ue =2 7]"”]'04 Mgt & FEL FEE FEES
a2 elstelel Q8 olsiole] pHE Sdesch Mgl 3
Z2} = dylg E£x ]__ mReZ 5 S ARSI EAGE
ARSI

==T1 O

4. TAFO| W2 SREEAC| Z25f51% SA vl
) A B A HAA) FRel e Bl sy
& vlwsr] 98l FE5E2 -2 tale/ calcium carbonate /
vermiculite (TCV, 2:1:3)8 $U3 &3 2.0% PVA,
2.0% pectin, 1.5% xanthan gum, 1.5% sodium alginate,
1.5% agarg ol-&sto] T2} BlS wheso] &3k 54

=22 =
242 AN,

=

5. WABKIO| WORTAL
4 AR FF 9 sed 2 1A ek
4 o] YL W WAFS AASA. 1 F 71

R

wolgo] 3 AHE Adatr] 918 [kaolin/ calcium
carbonate / vermiculite (2:1:3)+ 1.5% sodium alginate
(KCVS)], [talc/calcium carbonate / vermiculite (2:1:3)+
1.5% sodium alginate (TCVS)], [kaolin/ calcium carbonate /

vermiculite (2:1:3)+1.5% agar (KCVA)], [talc/calcium

. Z1
=I=)
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=5
=2

S0lRIEE - =2y

carbonate / vermiculite (2:1:3)+1.5% agar (TCVA)] &
A& ol-&3tlom FA2 (controly= Hlo] opd Uyt

TAE o83kt
T2 WolzAR= petri-dishol]l 9IRS 243 100 FH

4
U

3 WHES Kaatglon] Al TAe] A9 T Alxd A
9] el & FAFE Alo] oF 100 FE5 BH5o] Ao o]
3t A AFoA 29ToA Wolgo] 7P -k
omg Wjgkr)e] Lx= 29CE &l B57)E F27 16 Al
7 2 8 Ao R dAsie] 2 d - 3 7HHo® o}
&8 AT

6. SHEM

2 A7 A9 dHolHe A © 3 vHEoR SASIIL
¥ do]eE SPSS program (SPSS version 21, SPSS
Inc., Chicago, IL, USA) TZI#& o]&3lo] AAujx] A
£A] (One-way ANOVA)S A A]g & Duncan’s Multiple
Range Test (DMRT)S 53l 5% <=olA BAIE foldS
AASAT (p < 0.05).

gl
=<

2ot Y pE

Z¥N (Adenophora triphylla)e] 87 Woler S 23|
ROA 5 W BOFEE FARE 3 27} ool 1}
2} Wolgo] Zlelel WTAA ke (PGl 71 BT
30 Co = 938 24310} (Table 1), WobH] (GEy= X4
T 15 A 79 WolgE 29TolM 7P e AIE B
o, .zﬂ-a-tﬂ—o]. A+ (MGT)E Zolst RE 1] HFz9l

Holdrz 2ol mE oAl A k. 2
olEE (GR)~ A FAel| gk Hol&o] oz 29T

A 7Pg E=Skot 260} Rl
= (MDGye Wolgt BE FAe] 7

A ke A Bot uig- wE RS g1 F Ak A
T E =2 252 32C9A= GE, GR, MDGE 4k

738 BTk wEhA Fs 29T A wolsAdo] 7
T o nE A Wol e 29CE HRlt)

Kim 5 (1995)3 Kim & (1996) 7l Fxle] woler
= 25C - 30C Wfeltal SR & AFelA wels
ol A A A 29C7F A o] ol =2 eIt

o] wA71E geslr] fs 9l o] delsgds
FARRE A3} dolge 59o] 7P BUAL 1 v 44, 3¢
o8 I AAE (PR FB skl 2E7F Eokds
£ Wolgo] Folxe e UEhlITh oAl (GE)9k %3
IO E (MDGYE 54, 44, 39 ¢O2 #343, Hardo}
A4 (MGT)= 399 249 9F 24 U, 499 4% 159, 5

4] 49 14 4 A= AHr) o]zl 9 Ak (ST)7P

— E= T

ot

=
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Table 1. Effect of temperature on germination of A. triphylla seeds in vitro.

Germination test

Treatment
PG" (%) GE? (%) MGT? (day) GRY MDG”
17C 43.3%2.9 33.3+2.0° 10.4+0.5%¢ 4.9x0.5° 1.7+0.1¢
20C 45.3+3.7° 34.3+1.6° 10.60.4%¢ 5.2+0.5 1.8+0.1¢
23C 50.6%1.2¢ 41.3+2.2% 10.0£0.2 5.9+0.8" 2.0%0.1¢
26C 64.3+3.2° 53.62.42 9.6+0.2° 7.8+0.9° 2.6+0.1°
29T 80.0+1.5° 55.0+1.0° 11.2%0.52 8.6x1.5° 3.2+0.1°
32C 62.7+0.8" 47.3+1.2% 11.1+0.0® 6.4+1.2° 2.5+0.1°

YPG; percent gemination, ?GE; germinative energy, ?MGT; mean germination time, “GR; germination rate, *MDG; mean daily germination.
Each value is a means = SD (n = 3). 'Different letters are significantly different at p <0.05 by Duncan’s Multiple Range Test (DMRT).

Table 2. Germination characteristics of A. triphylla seeds according with monthly from March to May at field condition.

Germination test

Monthth SDT N 2) 3) 4)
© I<D/G> (G/E> A(?j(efyT) R MDG®
Mar. 275.3 34.4+4.8° 16.4+2.2° 24.4%2.12 3.2+0.9° 1.3+0.1°
Apr. 458.2 51.9+1.7° 28.3+2.0 14.7+0.9° 4.7+0.4% 1.9+0.12
May 638.6 64.2+2.0° 47.8x1.2° 14.4+0.6" 5.3+0.4° 2.3+0.1°

ST; sum of temperature during experiment peroid, ?PG; percent gemination, *GE; germinative energy, “MGT; mean germination time, *GR;
germination rate, “MDG; mean daily germination. Each value is a means = SD (n = 3). "Different letters are significantly different at p <0.05 by

Duncan’s Multiple Range test (DMRT).

Zepgtell wet Herdoldgrt Foles AR YR 7
A= o Zolrt A ZAdEe] s B3 =0t
A7 FAEJAT 2PN = 2ot Ydige] o}
o YL vIA Aol7t vhe Zlew ddtEr). ol (GR)
Ho] 7P =2 HFo|9AINE 9 FAA felAd Alol=
AT (Table 2).

S 7ol AelA &7t ol ulg} Wolgo] &
o}z 29TCeA Wolgo] 7P E9kEH oA F7ke sk
oA SH oA} Al 599 2EoF fAlsIhL B ¢ 9l
o} wEbA e B 7= S8 oA Al 2571 29T
7kl H= AIZIQL 48 oy 597, A Avke olhtt
F O =2 A7IZ AlEEY ey A os ) TRk
ANF Al s SAE A2FEA et FHEREE (Seo e
al, 2018yt SO BN TRt skl w Wolkgo] &
24 Zo= yhEd

FA FY A g EE A MYATE AT EH, Kang
2004y 733 FAF F”oA talc / calcium carbonates &
ot THIYS A J@de] Gt A AEs FAS
AT 3L Li 5 2004y tall fescue AR 18
EAY JEBAFE tale / vermiculitedlA] 978 Holg}1L 3}
o}, Kitamura 5 (1981)2 clay / kaolin #2]ol|A] "]
AE7} $93ithal 319, Kang 5 (2007)2 kaolin, tale
|2 Tt vo} FdlE FAh= s FE Tl w1,

=y
a

< 4y

>
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calcium carbonate= HFEo] W IEEZH vermiculite &

AUt gk Hol] &3ittal &Rl 53] Min 5 (1996)>
vermiculite® YHE Fl2 A FAA deflo] PR =
oL 31 Burgesser (19512 vermiculites 7132 7]
7 371 S 71l S| AN FEHAAY Zed
Q7F gk STE Vermiculites Yl P == HojX]A]
T A7I7F ABE SRR 3RS HA 2 2t e
B2 SAAERE A% Ao= dAdE

olgigt A+ AHE vz IEEH 7+ 7P At
Z3 Adste] vermiculite T8 A2, tale, kaolin, calcium
carbonate, vermiculite® &3t F 8 7 HHE v
AAS FFsiset. 2 A3 T2 FYl 599 wjaels A%
= CV, KCV, TCV Al 7 =} V (vermiculite)
g A2, TKV (1:1:1) H27F 7P 23k} TCe] ¢
Kang (2004), Li 5 (2004)2] ZAzte} th2A vjiigs J=
o Ao PP e AR Yehtt. |
M8 A== KCV, TKV (1:3:1) A&|7F 7P $-5si3laL
vermiculite (V) T-& A7} 7 9t} Agle] A==
KCV# TCV, TKV (1:3:1) A7} 71 5 stdon,

(=

52~ &
= B
o

2~
[¢]

5 =

pei=)

oX,

=

vermiculite (V) & Ag|o] Z-¢ 7P Hokrh dwrEo=m
7ol £O0W Lhaet FEgEo] ddste] ol e

=W 7HY (Kang et al, 1999; Park et al, 2013).
mEh KOV, TCVE Hel AEe $FaA T 1 35



Table 3. Comparison of physicochemical properties of pelleted seeds by coating particulate matters in A. triphylla.

Covering material” Pellet Breaking time of pellets  Granulation capacity” pH Seed number
shape after absorption (second) (% under) (1:5) per pellet

\ Rough 40 - 60 40 8.0 13.0+1.3"
Cv(1:2) Very smooth 20-30 25 9.1 14.0x£0.7°
KC (2:1) Smooth 30-40 25 8.1 14.0+0.9°
KCV (2:1:3) Very smooth 10-20 10 8.5 14.0£1.3°
TC (2:1) Smooth 30-40 25 9.3 13.0+0.7¢
TCV (2:1:3) Very smooth 20-30 10 9.6 15.0%1.4°
TKV (1:3:1) Smooth 10-20 10 8.9 14.0=1.37
TRV (1:1:1) Rough 30-40 25 9.2 12.0%1.57

"Covering material (V; vermiculite, CV; calcium carbonate / vermiculite, KC; kaolin / calcium carbonate, KCV; kaolin / calcium carbonate /
vermiculite, TC; talc / calcium carbonate, TCV; talc / calcium carbonate / vermiculite, TKV; talc / kaolin / vermiculite), ?Granulation capacity were
expressed as percentage according to the number of pelleted seeds made with smaller than 5 mm in diameter. Each value is a means + SD (n =
5). "Different letters are significantly different at p <0.05 by Duncan’s Multiple Range Test (DMRT).

Table 4. Comparison of physicochemical properties of pelleted seeds by pellet binders in A. triphylla.

Breaking time of pellets

Granulation capacity?

Pellet binder Pellet shape after absorption (second) % unden Seed number per pellet
PVA 2.0%" Smooth 10-20 40 13+0.8"
Pectin 2.0% Smooth 40 - 60 10 12+1.6
Xanthan gum 1.5% Very smooth 30-40 25 14+1.2
Sodium alginate 1.5% Very smooth 20-30 10 12+1.0°
Agar 1.5% Very smooth 10-20 10 15+1.2°

DPVA; polyvinyl alcohol, ?Granulation capacity were expressed as percentage according to the number of pelleted seeds made with smaller than
5 mm in diameter. Each value is a means = SD (n = 5). "Different letters are significantly different at p <0.05 by Duncan’s Multiple Range Test

(DMRT).

T M= e Aoz YeRdth pHY S tiFE 8
oA 9.6 AlelZ A 7F FARE A¢E By, el T &
2L = 12 7 - 15 7 Aol A ZF FARBEITE (Table
3). WA B A= KCV, TCV A7t vEEd 24
Ea)-glshe] EAo] 7 pate] wolzAl Ade o] 8-38)

o\
2
i,
S,
N

| AEEES SIS NI el H2E
g sttt B5-E4e] 749 7P B s &
do] 3™ TCV A& 7IRke=E &le] 5 7FA]9] =&}
EAS ARAE Al Pl 58318t §A4S golEdtt
¥ mj118]s A=+ xanthan gum, sodium alginate, agar
A7t AL S5 F 9 =S PVA, agar A
g7t 713 4 SRS ™ sodium alginate, xanthan gum,
pectin 2] =02 e S BTk HY FHE] A5
pectin, sodium alginate, agar A|2]7} 7P 94 siloem
o B 7 T2 = 12 70 - 15 7] AlelE A 7k Ao
7} A8t} (Table 4).

Kang 5 (1999)& H&HA| & PVA7} wolgo] $-<=a}t}
393 E3F Choi 5 (2006)% PVAZE HEA & 94

>
>

Lol

100 q
—e— Cont

—O— TCVS
—w— KCVS
80 4 —&— TCVA
—a— KCVA

Percent germination (%)

35

Days after seeding

Fig. 1. Germination rate test to select optimal pelleting
materials according with mixture treatment between
covering material and pellet binder in A. triphylla
seed. TCVS; [talc / calcium carbonate / vermiculite (2 : 1
:3) + 1.5% sodium alginate], KCVS; [kaolin / calcium
carbonate / vermiculite (2 : 1 : 3) + 1.5% sodium alginate],
TCVA; [talc/ calcium carbonate / vermiculite (2 : 1: 3) +
1.5% agar], KCVA; [kaolin / calcium carbonate / vermi-
culite (2:1:3)+ 1.5% agar, Cont; no pellet. Vertical
bars represent standard error of the means (n = 3).
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Fig. 2. Various appearance of seed pellet [TCVS; talc / calcium carbonate / vermiculite (2 : 1 : 3), 1.5% sodium alginate] in A.

triphylla seed. (A); seed pellet (up), seed (down) (B); shape of seed pellet, (C); seeds in cutting surface of seed pellet.

Aol £3har sl 2 ddolAe PVAZE i/ FF & A% AR kaoling H7HeE vE-E24 9] A2l TCVS,
AN AEE 7P SR 3oy "y A=t HojR KCVA®] Wolgo] =2 HolHth 3HA| T tale/ calcium
£ AFES YEITE Ruscoe 5 (20052 agart sodium  carbonate A 2] 739 AF FAjo|ME wolgo] Eu, wo}
alginate®} Blwe wj Adso] Wtk sigiet 2ol vl E£EL wWErar 0}9?\2‘% 2 AYoM= olet HEA kaolin
Caltagirone 5 (1992)2 sodium alginate®} agars Hlw g uj o] TAFA g2 TCVS A7} ol Edo] 3t Aoz
agardl| Al FAJe] ZAjte] dojxitiar stk 3 Park 5 00 Hof ZHE H A9 vEEHoe] tEral AztH.
(1999)2 sodium alginateS 3%2] Lx=d w) FAdo] 7FeiA] 2 AE T 2Y e 7u FA wolex Ay
Wolgo] WAL A FER] 2%ellA] Wolgo] 7P ettt o A AR 29T o]ef fARH 2 dE (-
R 5= 7 §B shg2)elre] g weld @At 29Tt fAaket

wehr] B Ao M= sodium alginate, agar e H o) 590] BE4712 A=t 223 2o IEEd 2 J
AY A} 1.5%7F 7P 3k 1.5% AEE ALt & 24| At E 3E-E291 kaolin / calcium carbonate /

__}\4 o]

g] . 5}61-;(4

A

8t 1.5% sodium algmateg]r 1.5% agar
AR Aste] el Fx} ol A o]8-slaitt.
2l Flo)] ol 7P et JEEET W2 A 4 27
S st dolss AN A TCVS Ao A5
control HT} @olgo] &L 7oL TCVA, KCVS,
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