BEREBENRS MAER 9:30-45 (2020)

ﬁ?ﬁ‘?nn@ r#ﬁglgan & r

FEEGE - 2O~ BIER - PYpsE

'THRREEZETEREBREFRUES
IERREEE BRI

F £

MDARES Bulletin  9: 30-45 (2020)

WH25E | ZH K

TR

4+ + (Phyllanthus emblica L.) 7 ¥ 7™ sk # (Phyllanthaceae) i ¥ e 4 » % -

o LE g
W 2tk
cAE R AR E S SR EY

VG A
) B A ERF R (976g)

HX i Eé:é I‘i’] ) -l' F%ﬁ.ﬁ&;; s 1} HIJ/

° fiif"? T4 1 B4 & AMGO3 0 & %5

1A MB it S R AHPLCA 0 Ta &2
=+ f& i (B-glucogallin) #
Pis i o R AT a o
» ¥ H % ¢

2 4G5 B Bd T ORACHT it

5., 7 B hilad ﬁ&(galhc acid) % 2 &

%

=N

rkﬁ_zﬁ;uJ W/ \—‘*‘—
RO DU RE S G ﬂ\t’é' el
WA S R oo

AE R BFA
BB ST ERG AP ERE v R % R i 28 p 2008 F A2iE 7
CREABRZAERY
1B A REFRSBET o AET LAY L TR
(93{,,; r‘%,; TSO2(¢%;~'~%€>+}+ l—\:_v ﬁ-l%{d ’ﬁs
GEFEE T AL AR v R EUEY KR
mhovk (R ES S FHRZELERT)
iii&@&’ﬁﬂ#&@’ﬁﬁ

PEAR o d P RN ST

SIS P O Ry
7}@TT017§ P fE

r?Jaaﬁ;ﬁb

PE AT ERLR - Tu Rl
5 & g T

B s B B AR

) ﬁrﬁ /ﬂ
LD VIR

HH2%@Hke s n
BT ¥ SRk € o MR R

TR, A EFR 0 FEAEERT 0 FRERABT UE

AT BN BT RE S IR FRE T BT ARR IR VAT -

Mg Y

][]

Al

88 H T (Phyllanthus emblica L.) X%
B EE L EE (Indian gooseberry) » JHEE Y
aNEVET I - FEAEE RS (Amla) > By

EIE R 2 H 5% > AEHIE B P —

nlﬂ]y %’E)\

e-mail: ding@mdais.gov.tw

CRURE 5 BTN RS 1

RSN EISCASHNE =g iR O 1 VAN
e RERAR RS & AT - RfER
PIRURELE - B ARERH IR - i
AR HEERE T > HAEEEE R
KPR RE - ERAMAEALARE - &

FHTmEERIRRERERIER 30



HRLIEFESS00ERTSIA > WA SR
I Rl > &Y 18004 FHEE RS
5| > EEEF AR &
 EEERIE A A - DURHZEE
TTIAS0Z 604, - RN & L1 T35
17 > JHHZEEE BB AFTRE > FRAENY
TR D DL/INE BT S 2 =
FRE -

B H T R BTSN R BHEE
- B4 BEA  TETIRAE o BEEEEIRE
FIE > WETE S METEREAEHY - =R %6
ZOVEEEEMESE > SR EE
TEHALLEZRIE (3~4H) &Y > BH/D
BRI HEEICHTRZEMEICICH] - B
IR - RHEAEEEE - RE R
8~12H - R H MR - DI
TEHEHE ER R E R 2 IHH
BB o

REEGH HRIE=+—BRZ =U
SR (BIgRHT) - MR RE
"IBERTRZ o EREEEERE
VeI F2 G SR R (B AbrH T
) o B E R R E K R o B
fE (BB > 1991) Rt & & resH 2L
—HRE RN - HEMANERREZH
iR o BN (19204EHHhR ) BR3EE0R
T ) FIASRM - EEE T RN
2 N-HE S R U SRR (P
emblica) (A > 1957) » HICHEE
SR (B EEERERE L
19745 R ) KSR EER (Hhif =
J\FK > 1978) FHHMFH (P emblica)Ffi

31 BRERFARE MRER FNH

ResE o I ] RLERH e T R 4 A
fof - AEENE UK AR E 25 RIS -
SN B R R R A — IR R
mnECEE R MR 0 HARDL— B it
EERH FIRMEDR > FEIAESRHFET
Fem I TEm « FEEA RS
rRiEEmERERE - R mEEEn
20024FEIE T PR B SUEEE LYY
B o Uk THERR (EED - B5E
- AERE - Rk RHT - AR
» Hp i H rRUGERE T - erE FEER
— MR ST T E K53 79.8% » kK b &
Y16.6% » K570.62% » & H'E0.69%(Bar-
thakur and Arnold, 1991) » &H &L
I e KA R | ofH R Al (ki
B0 1993) - BE ARGOVEIVEE ~ #5
Bl ~ 8% ~ 85~ 3 SR 16TEE TR K
P~ 94~ 35~ BEEEY)TZR (Barthakur
and Arnold, 1991) » —f&E R 44 2ZC
aEMES (8% > 2002) -
TEEER] 7 - B REEal ert
FoRH -~ B MR BAEFEER
 BEWARE ~ Rz BRR - PR - (&
HOHBEFDR  BRABEEAEE AN
B (Faizal ef al., 2009 ; Krishnaveni
etal.,2010) ~ FAEIMAS (GEELZ] > 2011
s 15 0 2007 ; Faizal et al., 2009 ; Krish-
naveni et al., 2010) ~ HiEH#(Yokozawa
et al., 2007) FZTE{RIEDIR » ATREEAR;
BULEY) - =l R SRR R A R
» R R I 2 aa REN/KAE
iy HEEESE10% ; HEbE



VIRV e 2 B ik (gallic acid) ~ #E7ERE
(ellagic acid) ;B¢ & T RETHAS & HIE &
Py (LfE - 2011 : 5k > 2003 ¢ 8%
» 2009 ; = > 2002 ; FhEE > 2013) > &
MAILUR &7l Ry B IRRST -

A5 H20084EFRIGER H W5 -
TR T A e E AR - AT
TREH T EE R IR S R B PR A
HFZ TR ER - Rl — P
e E T E AN - BEEEs
2R 2 R SR R D AR B TR
Witk > RIS ERTTE - BRBIE R EHR
FEFHEHS > R & R ORI T (8 517
TR RS - SRR A
PRERE R ~ AN R - KB CR
DIfgarHEa A A2 > PRI Tin
SRS EAER T a ES - P
BOREThRERERTE T -

MRETS A

—~ 2 ARKIR

E2008F#E » HEEZ 2 RET 2 i)
HrERT AR R E BT % B
BITTRARHPGSH ~ SRR EEAD ~ =
Bt ~ 2 ACPEFEFUEER19E 0 2
HITEIE IS SN E AR
HEERT  WLEE - B=lEE R
ORACHTELAE I IE RyPrig D BE
BhTEER -

= RIS R T

10 H PR 2 B H - ZAF LA > 60
CCENEHZ I 16~18/NIF 1% » HUEBRH 152
#15 ghn100 mlZK - AR fnZhes SN2k
ZEHU4077 38 - D45 IR AR A AU 22 BUR
MR TSI - "EEE K
ORACH &AL - & IUELE -

(—) #EHHEEMNE © AEERUR10
nlnzK990 wizfE » HiA2 mIzZK k&
0.25 ml 1IN Folin-Ci ocalteus
reagent JEE P EJFFES 78
A0.25 ml 20% Na,COBRR &
5 fER2/NEE - LISH-1000457
SEIETEETRITE 750 nm BHEAE - Il
L2 &1 Bz (gallic acid) Ry S I
#in (S - 2018) -

(=) SB=EEDHE © BZEHUK 100 pl
0400 WZKARRE - IA30% 5152
ml > i1 A0.15 ml 5% NaNO, (#z
ZNE6 8 ) 0 IA0.15 ml 10%
AI(NO3); 9H,0 ({r7Z )2 677 5
) (&I A2 ml IN NaOH }20.2
ml H,OZ JE15475% - DASH-1000
T3 IEEEEHRIE 510 nmIEHEAE
Az DA EZ 25 (quercetin) £y 3 B AR
B e ER (% > 2018) -

(=) ORAC (Oxygen Radical Absorption
Capacity ) HiE[LHIE © & Khic
#10.5 mMAAPH 2.2-Azobis (2-amid-
ino propane dihydrochriode)
B A BRI E 4 CIROR A
HUERH T 5 ul Z2HURN17K4,995 pl
JKFFE 5 L)L Troloxf2E4E H(MW250.29)

FHTmEERIRRERERIER 32



75 mMIgE I PR 4% EDRECE 0
20 ~ 40 ~ 60 ~ 8052100 uM Trolox
FRAEVAIR > & HyO ~ TroloxEAE
R R B H AR R 2 HU2S
EREBEI6FLEEH » fill Afluores-
cein (MW 376275557 FERE 150
1(1.26x 10-7 M) » FAIA25 ul 0.5
mM AAPHH FHEAE K] > T2
RROOFLER I A B PR R R Z
8¥h » KIERIE37°C » HEE &
485 nm » BB 528 nm » EHF
2~5oTPRAC SR LIRS - K&
HEITEIE AR 2 R E2%
Es1b o (Ouetal., 2001)

= BRTERESERTERESRIN
R H THAR R B REN0.1 g FF
T B B 50 mIFE LVE OB I Az Y
BHEB0% MeOH 25 ml » SR E 2R
H (Th#300W - #2240 kHz ) 30778 »
ey (3,000 rpm > 157348 ) BB
B BURRBI 2 I e 8o i -
HPLC43 #7174 & Shimadzu SCL 10Avp
System Controller > JEfE 1+ Cosmosil 5
C18 - AR-II Column (250 x 4.6mm, Sum)
(Nacalai Tesque) > EFEEE 10°C »
FramEAE3W > BEIHEZKE ¢ 0.1%
BEHE (%, v/ v) > HH4: 96 (045748 ) Hrks
E2100:0 (6057%% ) » SPD-10Avp
UV-Vis (Shimadzu)fgfl g5 - HHELE &
273nm ° 51K 53 B-glucogallin 7 gallic
acid fEAE i H KM3 1) J7RHY » 1548

33 BRERFUARE MRER FNH

oAk 1 mg/ml > Sy RIHERELS ~ 10 ~ 1
~0.550.1 pIABERR SR - DAE Rk
anZ EVEE & 3T © B-glucogallin FFE4E
an R B P 1. 52 57 S TR U

g~ SMNEMEARRE

B H T E RO AR ARE K
S > R LR TIMR MG - &
FREERE R (em) ~ GEFALE L (mm) ~ £
[ f(mm) ~ FER(mm) » FEF(mm) + T
FE(0.01mm) ~ FE7 B ~ TEH 8K
R Rim 2B EFREE MR > WETH
R ERILE/REESS - F—mAl
EE o STEIREANETRERGEREE
REHO - RENRAEE - #Ef(mm)
* ff(mm) ~ RE(g) ~ FILEQQ KRR
EH(g)Fraid » MBRHUSR I Al A ]
&R Brix) > i EIIEE
- FEEOERE - HERHAIE -

A~ GEtath

st 2T - BB
SAS EG ver.7.1 et Mk ig #1587
I3 B FE AR BE o - R A e/ N
7= B H B (least significant difference
test, LSD)Ebi &5 B M3 E A 2 2 52 -

e 3R I 59 5

— - BHTRASEMTE
b T T G R A B
o SRR MR 5~125 E R -



REAR/N1.8~13.6 g fpit @R IS E - E—PESITRE A/ NEEm
FTitipl 2 7 B o IR - SO ER RS EEE ] (ORACTHH)
Al (EERAGEMEREN ) > MM (Bl— - b)~d)) @ &ERER
RS EH BRI CAER - 112012 SREHEBER - BE=EHEEIUE
FENOBEZER Z IMESRZETRE  f)) (ORACH) —FEEHEAM
FEMEHT » SR E R 1.3~5.6 g B W@ R EmE - HI4EE M4
SR Hih MGO1, MG03, MG07, SG01 = lli& 7K » H ORACHIEALAE JTHL
K TTO2 & E Rk /N3 g (B & 2 - B NIEER S =
—> (@)  FEAORLAESRRER aEis 0 HORACH AL IFRIR T
N SREAEE > BRI AR > 2 BfE-

(a) (b)

6.00 r 70.00
500 F& T = _ B - @ . 60.00
—_ 22
o 4.00 + & B S o 50.00
ﬂ‘) _GCJ E y =0.4142x2 - 8.4774x + 52.683
Ho300 f - ¢ 40.00 R?=0.5278
= - ©
S 200 f ST 3000
I - . [
1.00 - T 2 2000
© =
°%
0.00 = <= 1000
J > > N > & DO QL > & S
FEFIEEELEEEEFE 0.00
. 0.00 2.00 4.00 6.00 800  10.00  12.00
Line Fruit size
ruit size
(©) (d) 9)
30.00 800.00
£ 700.00
S 25.00 3 ’
o
> S 60000
o £ 2000 - > =
o y = 0.1909x* - 3.8916x + 22.866 c 500.00 y =5.2814x2 - 115.59x + 757.42
o g R?=0.6125 T ~ R2=0.5943
& o 1500 2 2 400.00
R 2 % 300.00
= O  10.00 § £ :
T O =}
33 oo O x 200.00
= ’ é S 100.00
(o=
0.00 0.00
0.00 2.00 4.00 6.00 800 1000 12.00 000 2.00 400 600 800 10.00 12.00
Fruit size(g ) Fruit size(g )

& — ~ SR H T A EmRRE AN () RHEEEREZE (0) - #EEE (o) LORAC
Pl E(BRETT (&) ZAHRHME

Fig. 1. Fruit size variation of different emblica (Phyllanthus emblica L.) line (a), and
correlation between fruit size and total phenolic content (b), total fla-vornoid

content (¢) and ORAC antioxidant capacity (d).
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Table 1. Lines and collected origin of Phyllanthus emblica

No. Line Origin I;EZiS ghf;ré; Plé,ré;?sg)e
01 MGO1 Waugu Village, Gongguan Township, Miaoli County 1.8-2.4 21
02 MGO02 Tsuruoka Village, Gongguan Township, Miaoli County  8.2-13.6 5
03 MGO03 Dakeng Village, Gongguan Township, Miaoli County 4.5-6.1 125
04 MG04 Fuxing Village, Gongguan Township, Miaoli County 3.8-53 5
05 MGO5 Mining village, Gongguan Township, Miaoli County 3.6-54 40
06 MGO6 Guandong Village, Gongguan Township, Miaoli County  2.8-4.5 15
07 MGO7 Fuki Village, Gongguan Township, Miaoli County 3.5-4.7 25
08 MGO8 Fuki Village, Gongguan Township, Miaoli County 3.7-5.1 25
09 MTO1 Tian liao, Toufen Township, Miaoli County 3.6-5.0 20
10 MDO1 Lilin, Dahu Township, Miaoli County 4.6-6.8 70
11 MDO02 Shuiwei Village, Dahu Township, Miaoli County 5.4-8.6 15
12 SGO01 Guanxi Town, Hsinchu County 3.4-5.6 25
13 SGO02 Xinpu Township, Hsinchu County 3.7-5.6 25
14 SGO03 Xinpu Township, Hsinchu County 3.6-54 70
15 TSO01 Xinshe District, Taichung City 5.7-8.9 45
16 TS02 Xinshe District, Taichung City 5.2-8.2 35
17 TTO1 Taiping District, Taichung City 4.2-7.5 75
18 TTO02 Taiping District, Taichung City 3.6-4.9 25
19 TTO03 Taiping District, Taichung City 6.2-8.9 25
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Fig. 2. HPLC profile of 80% MeOH extract of emblica lines MG02, MTO01, TS02,
MGO7 (bottom up).
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Fig. 3. HPLC profile of 80% MeOH extract of emblica lines TS01, MGO03, and
imported sample (bottom up).
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Fig. 4. Comparison of stem, leaf and fruit of control variety TTOI (left) and fresh used
potential variety “Miaoli No. 1" (right) of emblica.
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Fig. 5. Comparison of stem, leaf and fruit of control variety TTO1 (left) and fresh used
health care processing used potential variety “Miaoli No. 2” (right) of emblica.
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Table 2. Comparison of fresh eating variety “Miaoli No.1” and control TTO1 clore of

Phyllanthus emblica
Variety / Line Variety TTO1 Line TS02
Origin Taiping District, Xinshe District,
Taichung City Taichung City
Length of fruited branch (cm) 225 £ 2.1 157 £ 1.1
Diameter of fruited branch (mm) 22 +£02 1.3 £ 0.1
Internode length (mm) 44 +£0.2 52 £ 0.1
Blade length (mm) 228 + 14 227 £ 0.3
Blade width (mm) 104 + 0.7 11.0 £ 0.2
Blade shape (length / width ratio) 22 £0.1 2.1 £0.1
Blade thickness (0.0 1mm) 31.3 £ 0.9 255 +£0.9
Blade color Dark green Dark green
Curl of blade Slightly Not obvious
Cracking of blade end Slightly Slightly
Number of fruiting per plant Moderate Moderate
Fruit color Yellow-green Green
Embolization degree of fruit Moderate Low
Longitudinal diameter of fruit (mm) 18.6 = 0.2 20.7 £ 0.3
Cross diameter of fruit (mm) 23.8 £ 0.2 24.6 £ 0.4
Fruit weight (g) 6.5 £0.1 7.6 £0.3
Weight of fruit core (g) 0.51 = 0.07 0.65 + 0.03
Weight of fruit flesh (g) 5.84 + 0.10 6.74 £ 0.30
Edible ratio of fruit (%) 89.9 + 1.1% 89.0 + 0.4%
Fruit vertical/horizontal ratio 0.78 + 0.009 0.84 + 0.002
Brix of fruit juice (%) 7.89 + 0.14 8.03 £ 0.18
Total phenolics (gallic acid eq. mg / g) 52.09 + 0.25 50.23 + 0.36
Total flavonoids (quercetin eq. mg / g) 18.92 + 0.23 17.89 + 0.20
ORAC antioxidant capacity (trolox umole / g)  1026.4 + 85.7 1012.5 + 63.4
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Table 3. Comparison of processing variety “Miaoli No. 2” and TTO1 clore of Phyllanth-

us emblica
Variety / line Variety TTO1 Line MGO03
Origin Taiping District, Gongguan Township,
Taichung City Miaoli County
Length of fruited branch (cm) 22,5 £ 2.1 241 £ 43
Diameter of fruited branch (mm) 22 +£0.2 2.0 £ 0.5
Internode length (mm) 44 +£02 45 +£04
Blade length (mm) 228 £ 14 25.1 £ 1.7
Blade width (mm) 104 + 0.7 6.9 + 0.6
Blade shape (length / width ratio) 22 £0.1 3.6 £ 0.1
Blade thickness (0.01mm) 31.3 £ 09 341 £ 3.0
Blade color Dark green Dark green
Curl of blade Slightly Slightly
Cracking of blade end Slightly Smooth, rarely cracked
Number of fruiting per plant Moderate Numerous

Fruit color

Embolization degree of fruit
Longitudinal diameter of fruit (mm)
Cross diameter of fruit (mm)

Fruit weight (g)

Weight of fruit core (g)

Weight of fruit flesh (g)

Edible ratio of fruit (%)

Fruit vertical/horizontal ratio

Brix of fruit juice (%)

Total phenolics (gallic acid eq. mg / g)
Total flavonoids (quercetin eq. mg / g)

ORAC antioxidant capacity (trolox umole / g)

Yellow-green
Moderate
18.2 £0.2
234 +0.2
59 £0.1
0.5 £ 0.01
54 +0.10
91.3 £ 0.1

0.78 + 0.001

8.57 £ 0.24
52.09 + 0.25
18.92 + 0.23

1026.4 + 85.7

Yellow-green
High
16.7 + 0.1
19.9 + 0.1

3.9 £ 0.1
0.57 £ 0.02
3.35 £ 0.07
852 £ 0.7

0.84 + 0.001
12.09 + 0.44
117.95 + 0.37
33.66 + 0.57
1389.9 + 19.7
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Breeding of Emblica (Phyllanthus emblica L.)
varieties “Miaoli 1” and “Miaoli 27

Lai, Jui-Sheng!, Shwu-Jene Tsai2, Yun-Cong Liul, Bor-Yau Horng, and Chao-Ling

Tingl*

"' Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive
Yuan, Miaoli, Taiwan, R. O. C.

* Taiwan Agricultural Research Institute, Council of Agriculture, Executive Yuan, Taichung, R.O.C

ABSTRACT

Emblica (Phyllanthus emblica L.) belonged to the family Phyllanthceae is a
well-known edible and medicinal fruit tree. Due to the dioecious tree, the plants from seed-
lings exist significant variation in appearance and fruit characteristics. In recent decades,
domestic and foreign market pay more attention to the medicinal applications of emblica.
We have carried out the collection and scientific research of domestic emblica germplasm
in Taiwan since 2008 in Miaoli District Agricultural Research and Extension Station
(MDARES). Through germplasm collection, variation investigation and industrial applica-
tion evaluation, the varieties are bred for the two directions of fresh food and health care
processing. During the breeding, local clore TTO1 from Taiping district Taichung was used
as a control clore. And the fresh and dietary utilization potential line TS02 was selected that
was named as emblica “Miaoli No. 1” by MADRES, and the product green crystal diamond
was officially promoted in fresh fruit, candied fruit and dietary application. The characteris-
tic of “Miaoli No. 1 had the slightly larger fruit (about 7.6 g), whie green appearance and
not easy to be corked, and the taste was crisp and low-sour flavor. It can elevate consumers'
acceptance of emblica fruit. “Miaoli No. 17 has a slight anvil negative condition, the growth
potential is weak, the growth rate is slow after pruning, the new branch is short, and it is not
suitable for intensity pruning. Health care processing potential line MGO03 with the highest
content of total phenols and total flavonoids, ORAC antioxidant performance was selected.
And line MGO3 has higher gallic acid and B-glucogallin content via HPLC analysis. About
the appearance traits, the blade of the MGO3 line are relatively slender, with almost no
cracks at the ends. And the fruit of individual plant is numerous, but the fruits were small.
The fruit appearance is prone to cork formation and the taste of the fruit is hard with bitter
taste. It was named by MADRES as emblica “Miaoli No. 2”, which will be applied to the
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processing of health care products. “Miaoli No. 2” has strong growth potential and is easy
to germinate the lateral buds of the plexus. It needs moderate pruning to reduce pests. Due
to more new shoots and longer branches, it is better to increase the degree of winter pruning
to maintain a good tree shape.

Key words: Phyllanthus emblica L., variety, antioxidant capacity, B-glucogallin
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