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Djulis 1s an aboriginal cereal plant in Taiwan. We have established the
basical information about some of their function such as betanin, GABA
and polyuphenols. However, there are still other phytochemicals remained
unknown and not utilized. According to references, saponin in the seeds
of Chenopodium species exhibited bitter taste, antipoathogen, anticancer,
lowering LDL and emulsifier function. In addition, S-glucan belong to
dietary fiber exhibited immunity increasing, antitumor and ant-
inflammation. Since the dietary fiber in Djulis is very high (14-22%), it
become interesting to know its S-glucan activity. In this study, we try
to analyze the content of saponin and /S-glucan in the Djulis, and
develop a Djulis facial cleaner and high fiber tablet in order to raise
its economical value. Resylts showed that, the S-glucan and saponin were
3.61% and 1.3% in red Djulis while 2.67% and 0.77% in yellow Djulis.
Apparently, higher /S-glucan and saponin were found in red than yellow
one. [S-glucan of Djulis exhibited high bioactivity but not the saponin.
The optimum condition for Djulis facial cleaner was established by
Taguchi method and the product was found good in cleaning with high
acceptance. The best storage condition for this facial cleaner 1s at low
temperature (4C). As to the tablet making, MCC is better than MD and the
content of Djulis should be lower than 30% to be accepted by the
consumer. No significant changes of functional compositions or
antioxidant capacities of the tablet was found during & weeks storage.
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The purpose of this project is to inhibit plant height and alter leaf
coloring by the principle of enzyme activity and stress physiology
previously developed from our lab. To achieve dwarfism, plant per pot,
container size, day/ night temperature difference, temperature of water,
chemical for inhibiting plant height were investigated for the first part
of this year. Incensement of 5 plants resulted in 87% height of plants
from control group for Chenopodium formosanum. As the effects of
container sizes (800ml, and 250ml) on plant height were 90%, and 85% of
control group (500ml) respectively. Plant heights of treatments with
inhibiting agent, paclobutrazol (PP333), 12.5ppm, 25ppm, and 50ppm were
58% ~ 45% ~ 36% compared with control. Day/ night temperature
difference, water temperature, tip-removal experiments were carried out
for the 2" half of this year. By manipulating growing temperature,
altering plant coloring were executed. Tip-removal treatments (20cm, 30cm
, and 40cm) effects of plant height exhibited 65.19 %, 66.8 %, and 93.51
% compared with control group. Water temperature treatments (5C, 10C,
35C, 50C, and 60C) effects on plant height resulted in 1.78fold,
88.7%, 90.6%, 1.07 fold, and 1.33 fold. Different day/ night temperatures
treatments (20/15°C, and 25/20°C) resulted in 38.4%, and 88.0% of height
compared with plants from 30/25°C. The results of growth temperature
effects were 1.31 fold, and 98.53 % for 30/25C, and 35/25CMoreover,
ETR, POD activities, from red, and green leaves were analyzed. Electron
transfer rate were higher in red leaves, activity of POD was 48 folds of
red leaves, and H,O, content was 1.24 fold in red leaves compared with
green leaves.
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=1 1(V/V) > WA A FREEEREE > DERENSERER - Bt EESE - 7
Eo

4 JZ{tH(retardant) ¥ ERAEIRE T Z 2

B e R o e 2 SRS B 500m] ZAE AN > RIS YEERRD ek =1 1(V/V)
i LA BB paclobutrazol (PP333)RNEDRE (0 ppm~ 12.5 ppm~ 25 ppm -
50ppm ) ° WESEF{E B EEEZEEEE  DERENSEAEE - B EE =%
FEE o

5. HRCEAH B REREE 28
i e E R e B AR R S00m L ZAE Y BB BRI © e =1 1 1(V/V)
 WWENEEEF P LOREH /RR20/15T ~ 25/20°C 530/25°C B3 » G AE RS E FE
AFEZEERSE - DHEREASHERER - Bt EESE -~ & -
6.1 L G BRI E
MEERNHEEERHS00m] ZHE AN - BEETEEHD R t=1

L(VIV) > FHEPRRZ20 ~ 30 ~ 404 (R L B - M AEREE R (8 A BB SRS
€ DI REBMSERER - BB EESE - FMosE - Bk -

4- R
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7 R B R G Bt s

R L AR B S00m] AN - ARSI | RR =L 1 1(VIV)
B P LR F /BEB25/25°C ~ 30/25°C ~ 35/25°C A - FREE Sk
FERER (S o MCEER J90L phospate buffer (pH=7.0) ZEHUEEE » ALISIIEIEE
S LUSHRELE: -

8. K R S 8

B R A A B S00m] AN FIE A EERAR B =1 1 1(V/V)
» PIS~ 10~ 35~ 50 ~ 60°C RZEBE/K(2TCHYINERFE F/)\BHER - F20EE200m]
 WAEREME W (E A RS E - DR 2R EREE - B EEEE - EE

9. PSIT EEF{EHIEHE(ETR)MHIE :

tEYE I DL G ARE R E 207 » WA HPAM- 2 100 & HEELR 2O, R a5 200D g 58
—IOEE - HETT1EEE KBS BN ETR= B HEEXSHX 0.5 X PAR (CEE
) G ACHEPARMHUE i - ETR As#fbdiifict 1ight curve » 10. EHESEAVHIE

HEEHTHEENEEEN T ARFEMABIo-Rad AEIMNEREMEMRME(Bio-Rad
Protein Assay microassay procedure) ° BHIEMH1IE10 1« g/ml VBSAERAE R
REEEK o 40 1 | BVRERE SR AR B A E A B Ry I B F I E - &
HIAR00 1 1YLzt (Dye Reagent Concentrate) @ SE&TSE) » WG EA R -
FLAT8E% > S HR200 mlAYEEHK  INE96FLIVERE L 2 —FLH » WHL =T E =&
R ES o T —/NEFY > DG I 59 Snm B {E (0D, ) » i EHERE A BT S =
& BN DA > B R BERR AR A AE - AR O S RV L EH E N E RS
TR > EHEREL > FHEESNROEHERA » DNEERHEEAERE -

11. Peroxidase (POD)J&EM:4HT -

PISO mMESEE4E @R (pH 7.0) Z5HY o 1 ml reaction mixturef£&A50 mM
potassium phosphate ( pH 6.5) 0.5 mM ascorbate, 0.1 mM HO, &1 0.1 mM
EDTA - L2 FEAENIAH,0,8kAscorbate peroxidaseBI#E7TEC#£10-30FPN290 nmfyik
JeEEL -

12. #REEYEENE

il
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amno-1.2.4-triazole) HHEE - DL6000xg > 4°C BE025978 - FFEL_ LA 100 A E2900
ARERRES (RIERTEFI00A 2.5mM FeS0,-7H,0 > 100 A ImM Xylenol orange
. 100 2 1M Sorbital » 100 2250 mM HS0, » 600 A ddH,0) » BENERZHE305 5% « HOMF
[ FE R HFe™ & bikFe™ » Fe  Fi#aXylenol orangefZJfE » [#if5Xylenol OrangefVEA
e R R AL - ArA IR LAS60 nmif R HE HOEE -
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Dooooooo
LA e EZERE AR

(1) PEtRE — —EHIHAVPRE 4L RIZIEIN1S5.08cm » 12. Sppm&H ~ 25ppmaH Kz
50ppm#H I AIEYPRE 73 A2 FERIHAY58% ~ 45% ~ 36% -

(2) “FHRER & — —EHIHAE4L R PEEIN6.55 + 12, 5ppm&H ~ 25ppmaH k2
50ppm&HHIHEIE /1 By AR FERIGHAYL . 1765 ~ 1. 156% ~ 1.21% -

PR PNINSEY i it 2

(1) ks — — ZERIAHI LRI B 029 . 58cm 5 FZEHIAH BA800m 1 4H 77 Al /2 2 50m 1 4HHY
90% k2 85% -

(2) EHIHER— — 250m 4 TEIREER S 33(H ¢ HHIARER00m | AP REE T Al
250m14HAY65.67% 43 .71% °

(3) TASEEEIE — — HERIA A EEETR 5580 . 95cm « 250m 141K 800m! 453 B bI4IAY
64 .8%5292% °

(4) FHIEM — — FERHIAHAY I EOMH Ky 1. 16cm © 250m1 4HELB00m 1 4HAVEHE 53 Il /242
HIIAH Y 84%EH94%

(5) TIPS I RE — —#EdI4H /5110, 5K « 250m14H Bi1800m 1 4R AT AT 75 K ¥ 1
73 AR RIGHAT8 S%ER L . 071

(6) PHILABER B — — PEHIAHRTEHIENNN2. 67H 5 250m 1 4H K800m | 4H i himiE s
Ty A EERIAHATT0% M 1 . 18 -

3. ETEPREE BRI S E 2

(1) ~PEgkm — —FEHRIAHAEO L RIZRWENN49 . 67cm 5 —AH B e & Ry el 4H a1 . 1665
L TUPRAH S e A XA TR AH A8 7% -

(2) “PHRER—ERISH RS . 67T{ o —PRAHER 1L PRAH S R tZemilaHAY 1 . 1515 8L 78% -

(3) “PHIEEERE — — —FRAESE T BT EEERE /N R69. 14 em’ 5 FZEh4H B T RRAH
73 AR —RREHIYTT . 4%EL88 . 5% -

-7- Ol EheEa o
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(4) “PHEEOME — — R AL Tem - —PREHE TR AE VI EOMH _E o3 Bl Ry Pl 4H Y
1. 1 8189% -

(5) FhFEFTRE P RE — — PEIAE TR REUR I3 R - — R B AR 53 A2 12
HI4HAYL . 2365 fe 1. 184 -

(6) HIHEEER #— — IEHIHO I RIZIEINLT. 63 + —RR4AIS INNE & R dishny
1.47f% ; ARG INNE & R A TEHI4HR 44 2% -

4. FEIHBOREE & MR RS

(1) FgRkE — —30/25C4HIE 037 . 5814 . 91cm 5 20/15C4HEA25/20°C 4H 1k = 48 i
F& 5530/ 25 C4HII38 . 4% 5288 . 0% °

(2) VI8 — — 30/25°C4HR6.33%1. 374 ; 20/15°C4HEA25/20°C 4R HhiEEL oy
731730/ 25 C4HAY80 . 0%EL68 . 4%

(3) SPHIFEEH— —30/25C4HRy 0.72£0.23cm 3 20/ 15C4HER25/20°C AHAEFHIEEHE L
TR Rs30/25 CHIRTL. S3MEHLL . 184% -

(4) HHFEFTER I RE— —30/25C4HR62. 7741 .91k + 20/15°C 4HEE225/20°C 4HAE
FERE B3 nlE30/25°C4HAYL . 24/ k2 1. 024 -

(5) EHHLEEER 88— —30/25° C4HANEHNS . 17£0. 665  20/15°C &25/20°C4HER 8
PR S £330/ 25 C 40929 . 0% K87 . 0% °

(6) HFHEE—— 30/25CZH/50.35£0.17g - 20/ 15 CEHEA2S5/20°C 4AAE - 3Hd &
2 EornlR30/25 C4HAYL . 0T(FERL . 031 -

5 R RORFE B S A R IR ©

(1) “Pegtkem — —FEHIEIE 0 35.5£11.06 cm; 30/25°C4HEA35/25°C 4H Mk = b8 e
& o B Rt 4HAY1 . 314839853 % -

(2) “PHIRE%— — M4 5 7. 3322 92([ 5 30/25°C4HEL35/ 25 CAHAEHIIESEL By Al
PERIZHAY81 .82 %E292.05 % °

(3) HFERTRE P RE — — R P RE A 117215.9K  30/25C4HE135/25
CHHAEMMBERE B oy B & 2RI SHAY80. 34 %591.45 % -
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(4) FIGLEEER 8 — —ZERI4HE 0 7.6712.78F  30/25°C4HEL35/25°C 4057 Bl Rf
HI2HAT-50 %EL40.58 % °

(5) FTEE— —HIZH50.7620.43g 5 30/25 CZHEL35/25 CAH-Hfd T EH &N
S8 R o Tl P dI4H Y46 .07 %E240.45 % -

6. AIEERD R S EFAE RS YR 2

(1) SEHgREE - 27T C 4IP3, 621251 cm; 5C ~ 10°C4R ~ 35°C4H ~ 50°C4HE60°C 4F
FATAR: e B R 553 ) o #2ed 4HN . 786% ~ 88.7% ~ 90.6% ~ 1.07f% Kz 1.33f% -

(2) TEETRE— eIl T A EES . 021 . 2008 ; SCAL ~ 10°C4E ~ 35°C4E ~ SOC4R
ER60°C 4057 B2 FI4HAY68.8% ~ 87.5% ~ 1.06f% ~ 1.4115E177.5% -

(3) FHIHEOHE — — PEHIAHAY 3T EOH £50. 8740 13cm 5 5°C4H ~ 10°C4H ~ 35°C4H ~ 50
CEHEA60CAH 7 B TEMHIAHAY8 . 1% ~ 90.2% ~ 88.5% ~ 1.04f% ~ 78.26%E196.2% -

(4) TEPTER IR — — FEmHI4H £y 138.5%5.24°K 5 5C4H ~ 10°C4H ~ 35C4H ~ 50
CEHELO0 CAH 7 B2 FERIAHATAS . 7% ~ 99.2% ~ 94. 9% ~ 158166 4% -

(5) VII4ETER 8 — —PEdIaE 0 3.051.64 F 5 S'C4H ~ 10°C4H ~ 35C4H ~ S0C4H
BL60°C SHTE /1 BN E 70 1] R RI4HAY T . S6M% ~ 1. 174% ~ 89% ~ 94.3%5259%

(6) TETEE— —ERHA I TEE R/0.42120.13g > 5C4H ~ 10C4H ~ 35C4H
~ S0CEHEAO0 CAHE E I nll e 2ehlaHAY1 . 89F% ~ 1.164% ~ 84.78% ~ 1.61{%E491.18%

7. WO EERIER S S A
(1) EHarkE — —2eFI4HE 0 35.8%1.79¢m 5 20cméH ~ 30cm4H B140cm&H B g & 45
B Rsd2e kbl 4HAN65.19 %~ 66.8 %f293.51 % °

(2) ~“PHrRe—{EdlH AR ART . 3341 . 251 5 20em&H ~ 30cm&H 5z40cm7y Al 2%
HIZHAYS54. 6% ~ 45.4%k286.4% -

(3) THIZEH — — I TS EA 150, 8520, 17cm ¢ 20eméil ~ 30cnéE40cn4f 24
SYRILRAEEIAITI4. 425 + 1. 02455192165 -

(4) THFEFTRE I KRB — —¥EHI4H R 107. 1723 .8°K 5 20cméH ~ 30cm&H 8240 cmiH 7E il
.'-'.:._1_.':.:'
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TEFTRE RE B BB EHI4HAY94 . 43% ~ 1.04(%8195.8% -

(5) HGHEEER S-1ERIdHIE I 5.1741.25F 5 20cm#H ~ 30cm&HEE40cm&H 34 &S 53
Al Ry PEfl4HAY -74.19 %~ -58.06 %k210.84 % -

(6) FHTEHE— —ZEHIAE P TEE 50,7610, 25g 5 20cm&H ~ 30cméH f240cm53H
e PEHI2HAT84 . 68% ~ 44 .85% 257 .94% -

8. EVERAIMIER Blakth iR 2 PRk

(1) HO, &8 —4LBEFH0, &8 534,082, 76nmol /g » #kaEER HIB27.582. 6nmol /g
 ALEEER HO, BB RAkOIER AY] . 246

(2) PODJEME—4LEEER PODSEM: B572.0211.0 A470/mg protein ; 4xtaiE R HPOD/E
M B1.530.16 A470/mg protein 5 &L EEEH AYPODIEM: Aydk (BE H AV48M%

(3) ETR—4L e B AYETR{E L4 B H ETRE R (KT -

(4) BEFERBEOERES]: TRMNVERTRHEGEREAMNmS 2 S EHRL
% HPSTIWE FHIEHEFRABE SN /KNE - AMELSRCREFEHE NS 584 E
FAMEE (uncoupl ing) TG » gt TtE 2 M FIREGENR A A RENADPH © G 48
%2 BT MM EGETPRERE  LEREGEREELLY)(Reactive
Oxygen species, ROS )F&IY§ o ROSHEM IE R EE 4, Z A B EEE R B EEAL - MAELE
5] B FE 7t & 55 B PODVE M 2K B B i AL - DU e 4 Bl 3 A2 =088 TR 1K
(Programmed Cell Death, PCD ) -
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goooo
(E BRI b R B O 2 BB R0 T (1) BAb ER SR - LIAEH
FREER20(H ) /15(1%) C iz B RVfE RS B A FERIHAY38% - M H NEHER G118
e Rl - (2) EREO: EERTEEEM - SURE R KRN g S
FREE R BHEOEEAL > 2RI s i B e e IR e B R A X & G A RSB - H AT LAMBIR 7K
E R B Ry R Sy A SIS AR R B E 248 -

RIBSEREUT - IAFEHRORER20(H ) /15(%) C B RE R UR - It
BN Z A PR S A TERIHAY38% o I AR R I ER A Z IR B p R 2 i 2 st
ZyEER > WILHE R 54 r e LR R TR EAEER bR 585 - S > 125
e BRI L th th SR BT S S IE R R 5 AL - AL T RERH SR EL A R SR RIPR T 2
AEAL 2 SN Sy — e TR - BT s fE HDEIREDR B G BHEY D L S (F & T ik

EMEEBES ZBEEY) MRS Y GER Rk R L ER o - i
Bt BRI G E R THHEESCREB ALY S E - SEREBUR
s g (FHETHEEESCRAE g - e stV a8 MRS
PEETE S ISk R NI AR 52 - 2RI LA e B AT A 2 AL B (U A Ha 05
BEfE R IS E A FY) 2 mIRE M R EET 2 - RS - BB REAERES
BRI ERE A LISy 7 - H ATHI RS R 2 5 R B Y 5 B E R R
&R o NIERACERERC & BRI B DR H 22 G852 — AT
A
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