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Abstract

Spinach is a popular green leafy vegetable. During photosynthesis, spinach absorbs light energy
mainly from the upper surface of the leaves. In this study, reflective film was used to increase the
intensity of light on the back of spinach leaves. The results from this study showed that, compared
with the control group, after 90 days of growth, the yield of spinach increased by 19.16% (fresh
weight), the contents of lutein from the edible parts reduced by 1.30% and its edible portion
B-carotene increased to 0.63% (dry weight).
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SOAEMIE R ERT, 7 BRI SR, Je G R RARAE Y B AE SR KT A
TED TP 90%~95% K B T e & AF R[] [2]o W T 2RI 3 23 AT YERPIR AR, e mpii A AT LSS
JeEAER], BRI &, U A A B A rp e AN T D A RE[3] [4] 0 ASSCHIE TR X -5 40,
e AR, REEYLIR TR R R

KL N2 IR Z RIS, LA EERT -8 bR DM SRS B 2) A AMRK
e, p-91% D EGRYEER A BRI, EAE NRIIE W TR AN EAE R A, 2 H AT A Hh 78 4
R AR RIS ERAE N A S DA A R, R R R A A AR, RER A R
KEBLGER, PAROCHT AR5 E, 4eRp 5 (RS IhRE . DRILEE s e i A I g e -
B MR RS, HAA EERRN[5].
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Figure 1. The molecular structure of g-carotene

1 % MRS FLEHR

OH
HO!

Figure 2. The molecular structure of lutein
2. HEZN S FEHR

RSO i T B AR S BOBA R, A KB BN ORISR BT A AT ) e 4 AT 22 158 i S A 38 m
A T B2 6T R6] [7] [8]. FLOGRESRE R HE N 109%~40% [9]. RFCIH 1 1Hi 52 6 Mt o 23 9 ml
LYK e VESTE AN AP SRR
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WP AL AR RE R, AR EBE G AAES s BOEHB . e 2 AR AR 1 i — 2 PET,
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BIRLN R R AR AT Ald: /riral; IECkt: /irdls BREReS: /riral; o talial; 2
g (il 3% &K (No. 0133; HPLC 96%; Isolated; Cryst, 1 mg/pack); f-#1%¥ k2 (No. 0003; HPLC 96%;
Synth; Cryst, 1 mg/pack); 47 5ckb .

2.2. LB/ E

TP-114 H-F3 87K °F: Denver; ZKXF B-1 HIEZ THEFE: IR SIAXSMUGGR AR A F]; JB-500A
ZIREREEENL: JEEHAE (B APEATE]; PU-2080 M0k Ml thil: Jascao; UV-2075: Jascao; N2000
O T AR, W KRR R TRA R AR ; DiamonsilC18(2) i k(4.6 mm x 250 mm, 5 pm): it T RHY.

2.3. MW7

2.3.1. FERMESESFW

Wi 2EVRIE, ZBYE T0 em, K 7.5 m, SFEATEEMAE 2 4795 3¢; V9% 50 cm, IK 20 cm. HERER A VA N K .
FIFHEF AT R M ZE . FIRIEJE, BUE 4°CAGIRIRMVKAE 0 HE 24 /NEE, SRIGTE 20~25°C 41T
fE2F, 2 3~5 RFEHER. Hifa, HrR—47 3 0 7E v v 0V b 2240 1 R 6 S o IS Sy S0 4
YA AT SR T A RS I MR e R . 95 90 K JE NSRS IS, SIR 2H 5 FR AL F IR IR S 1 2%
Bl 6 MR, AT R SR, SRR, BRI IESEIERYOR . AR RV ERRE, [FIRE AU
PRAREL .

2.3.2. HARTLESERYESENE

PR AT B RO AT & R o, VI 2~3 BRI W7 /N, 42 VU 402 HUORE X HE 400 £50 g, i
SKFE IR . R K RIS 14 20:10:1 (W/IWIW) I 22 D RESEFAL 2 LE 196 5 35 W IR 42 o

HHAEE N RKAEAL: FREX 2 g WPRIEWHE, N 10 ml PIEAAN 0.1 g A SErb AT RT B, W BiBW.
HE AR 6 K, EEWNEEM FRBEATEE, I EER, 8H RS 5S4 25 mL, 3000 /455
B0 5 Bl E, VEWGE 0.45 pm BERE, T HPLC 45,

B & ENE: FREWPIRY 5 g TP, BEF 60 MAAAMTEEE, MHWMES, HHEEE
M.

R E: i k. DiamonsilC18(2) (4.6 mm x 250 mm, 5pum); JisAH: A: ZfE: /K =9:1 (VIV);
B: LR LHE; ZEMEREEVEL: B 76 25 min PN H 0% 22 100%, 15~25 434§ I AR 100%; Yk 1.0 ml/min;
R 450 nm;  BEFEE 20 l.
2.3.3. HiELIE

A =& FbE ToK SBEor AIBCH] p-5HE b 2 B R AR AE I, e AR JSTCR 0.5, 1.0, 2.0, 2.5,
5.0 pg/mL [ E A  BO R, HPLC sz W T AR fHbm e il 28, R [m1A 5 FR 1K) R® KT 99.9%.

EH A VA T VA VR 58 SR SRR o B-EREE MR MR BRI ), RS g A bR R
MRET R TS &
3. BRE S
3.1 HEHRWEE ST

R 15, P seib H P vk T 03k 14.83 T8 (CFIIRk%: 350 A1), o MR AL MR T e 3k
12.41 T (CFIMRE: 349 #R); AHEL XA, LG4 ” 19.16%.
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Table 1. Spinach harvest information

= 1 EIERWIER
Dai it B
g5

(T %) MRE(ER) i (T %) (R

1 15.20 357 12.57 354

2 14.81 348 12.50 352

3 15.05 359 12.37 347

4 14.67 341 12.61 356

5 14.70 350 12.04 338

6 14.54 344 12.36 346
PME + brdEE 14.83 +0.25 350+ 7 12.41+0.21 3497

3.2. ERAURAMSHXAT MRIMESERIESENE

3.2.1. HERAIRAMTHIHE MEAIE

-3¢ ARk 2k y = 39834x, R*N 0.999; f-#H3 N ZAxitkfhZ A y = 61299x, R®>4 0.999,

MR EE R T i, 1 3 o peak3 M5, peak6 4 f-THEY N 2. BESEWT & R EE A (KB 2R -
S MRS ENE 3. K4
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Figure 3. HPLC of spinach extract
[E 3. ESEABIZEE&RRY HPLC [EliE

322 BRARABSHERMEETSLLNE
HI7C 2 AT L, AHEL TS AL, 9 SEAR AL 0 i & HTAE 20 (A & 2 P #9980 T 1.98%.
Rl e AN TH)E, BtE e Mo fReE bREGE, SRIE3, K4,
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Table 2. The content of the edible portion of spinach
2 ERARANSMERYEE

HuBLg S IR % XA %
1 9.79 9.60
2 9.73 9.61
3 9.80 9.58
4 9.78 9.58
5 9.82 9.61
6 9.79 9.59
FIME + bR 9.79+0.03 9.60+0.01

Table 3. The content in edible portion of Lutein (dry weight)
F 3 EXRARANSHMHEARIE(TE)

Hhddm SEEGAH (nglg T-3E38) A2 (nglg T3 3)
1 47252 489.7
2 465.78 484.02
3 482.96 476.71
4 469.14 470.69
5 487.23 481.23
6 470.33 482.56
T £ ARz 474.66 + 8.48 480.82 £ 6.51

Table 4. The content of in edible portion of g-carotene (dry weight)
F 4 ERARBBON f-HAE MEESE(FE

s SLIGA (nglg T-952E) X B (uglg T3 3K)
1 207.86 200.69
2 195.64 210.30
3 209.81 196.28
4 198.22 190.83
5 210.56 216.43
6 208.57 208.47
T £ ARz 205.11 + 6.46 203.83 £ 9.57

4. WHig

AR R R, Sk B FFENE 5, S0 4 s B R YUK 14.83 T3 (PR £: 350
), WHREAREARCE AR 12.41 T 5CERE: 349 #E): AHELTXHIBAL, SZIGZHINM 19.16%. LA
ARG TE, TR, Sl R A 3 R & &P 7 1.30%, - hEREET
BRI T 0.63%.
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WEwdRE, REeRAM, Nmite g, A toEEREL.

WAL FERNE, MRS R AR, -8 MRS EEARITAL, EEFOYH R
A - b EA AR EZR B YIRS, B b R SR e A HUBIR, R
EEMIEFEAERKE . MBI E ORI 7Ot RN B & S SRR Z T R, HIHEM g-9%
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