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Effect of different light spectra on the surface coloration of ‘ Red Fuji’ apple
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Abstract; Lights of different spectra were applied to bagged ‘ Red Fuji’ apple fruits either attached or detached to trees in
order to study the effects on the surface coloration. Anthocyanin and sugar contents and relevant enzyme activities were then
analysed to study the effects of different lights on fruit coloration. Bagged fruits detatched from trees developed no red color
under irradiation of both Red light and UVA ( >320nm ) and fruits were injured and turned brown under irradiation of
UVA. UVB light (280 —320nm) or any light combinations involving UVB significantly induced red coloration of fruit.
White light had similar function of inducing fruit coloration but the effectiveness was not as significant compared with UVB
light and its combinations. The activity of PAL enzyme and sugar content increased, which stimulated the accumulation of
anthocyanin when the fruits are exposed to UVB light and white light. Therefore, UVB light is the direct external factor for

the coloration of ‘ Red Fuji’ apple and one of the light signals for stimulating fruit coloration.
Key Words: apple; ‘Red Fuji’ ; bagged fruit;different light irradiation; physiological index
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B, 18 SR A PR S AR AR
1 #R5H®
1.1 REHH
HH PSR FE AL 74 SRR R 2 5 BT S SR TR AR 35 3 6 Fel R AT, 2 SR O S 3, 3 R < 48 S e R
B AR WEF B EA WS 10 A ARITEE 3 m x4 m, T R STERTE , B SEDH: AR
EHAKFE . RER L (IR 20 ~130d) TR EAL I (K% AM EDUZLER) .
1.2 i {5ukb3E
1.2.1 AFEPEEE N R GHR
RIGALIE:9 H 20 H (&AE/E 130d) B4 RIBE S R B, T = A AR 5248 L7 R R 6 5R AR 41K
55 R HIFE 18°C , ENA S NHLEM . FRETAT R4 K 7:00 ~20:00, 5 9 b3 . CK( HRZE W KFHE
FEVEXTHR) (AN UVA(UVA) LK (R) \HE(W) W + R %40 UVB(UVB) \UVB + R.UVB + W,
UVB + W +R; /N3 18 MRS IR, 45 3 MRS —41; 3L RS 25 do ERAIZIRIE A BRI T ok B 32k
FRRZAF A1) Philips F§ 40W {38538 FEBA T , B4 5377147 350 ~ 600 nm F1 640 ~660 nm; UVB G K K5
il A BRA R A 7= 1 40W $85MT , P K 280 ~ 320 nm; UVA SEE ) 7R s 1L HEL 25 FR B B A R A2 7= 40W [ K
BAT, B 365 nm; CK R =ZE NHEU . ARIZEA 0.5 em EAKFERRE
AT T SRR 5 RS A B S , DGR B3R SR SL R T MR , TR 5 R L R M BEES 7E 55 ~ 65 em ZJH],
JEUR 215 SR SR A SR K 7E 5001x A2 47 ORI E R F 7 B Bk B AR R =1 GZ-1 BRI
HRBETT) |, A5 b3 I )3k SR S 3 T ) R AR R AR — B
1.2.2 B4 a5+ FERFLREF HREFNEIRGHAL
FH (B30 A 3 + ) SR R R VR 6 1) b A PR W1 A6 7 9 40W UVB/(280 ~ 320 nm) 64MT, 9 H 20 HFF iR
it A PO SRR A SR ST AT AN BRS04 38 , 4 R SEBE R VR 60cm , SRS TH 1 bR 4 i #E 5001k 2. M
RELHASHHREG R 7:00 ~20:00 FHATHEIRET . PEELSRLHSE BRI AR,
1.2.3 B 5ME s8R
55 d BL—RE, BB 3 ANSRSE, 40 5 PV PR ME L R SR RN L YE A BT\ PAL BT RS
AL, AR TIE , ER 3 Ko
1.3 Rt
1.3.1  FPRARRDEERSHAL & ik
FAMKIRE BT, 5 A B ZHE =K, H A BRI, 40508 Al A2 (A3 A4 A5 A6.A7 A8,
A9(CK.UVA.R.W.W+R.UVB.UVB + R.UVB + W.UVB + W +R), Ny E4b3H;B % N B KL, 255
> B1 .B2.B3 B4 .B5.B6(0.5.10.15.20 25d) , W EIAb B .
1.3.2 PN UVB + W +R % RBIHAR I 7k
RABRE R =K 2L, B UVB + W+ RGBS, E N8N CK, 5 R4 K% B1.B2,
B3.B4 .B5.B6(0.5.10.15.20.25d)6 ~bH .
HH [B]#h UVB S5 BESHAI BT ik ml 1.3.2,
1.4 BT
1.4.1 {HFEHFENE
2 A BCRWE R F AR “EHE M E" FES  HERN 1.2 om WITILASFER LA 4 H&
B—R B A, BYREJE , 0. 1 mol- L™ HCL 2B I, SR OLE R R FH, K P EHF SRS
f2: 48 100 em® R ZEAME R A BRI (BPBIRH ) 2 X h—ABAL, B U/100 em® R
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1.4.3  FENE SR RENE A I

B FAREMERR A 10g FERRE, SR ATEER 6L etk
1.4.4 PALCEHNERRGEES) WE J ik

SREMEC k. PAL IEHERINE YRR Y . BURK KT 2 mm SRPY 1 g fERRE. LASE/EHE
290 nm 4k OD fHAE{L 0. 1 Y —AEHEHE AN (MM EZTRMRAYE R pg WHR) A U-g 'FW-h™'
. FMETHER 3 Ko
1.4.5 HBWPARG T4

IS P SE FAGE o4t S L DPS S b B R 48 ) e o, 34 AT B3t A8 IR K 52 e BEML I T4 34
BT, B8 L4 Student®s” RIGHIINGE T T Ik o
2 GZR55H
2.1 FENAFEFE BT L8 SRR RN AT PAL B 5 R A6 & B

ME1EH :RAMEERFEEEZES, M A HFNEKHE(CK, UVA, R, W.W+R,UVB,UVB + R.UVB + W,
UVB + W +R) B FHZE (M KX%0.5.10.15.20.25d) A x B BAERI EFEER BEZEF (P <0.01) ,FHiL,
Xt EAHE A BRELANKE BX B ALEF A x B BAES /K FE 4T SSR K45 Fl Duncan £ H#K

®1 3N TEMAEDTHRE
Table 1 Summary of analysis of variance for 3 projects

AR £ g F {f(F Value) BHAF(P)
Source of variation DF B YA Sugars PAL fifi PAL 751 Anthocynin Level reapectively

X4 2

HZE A 8 68.811 67.365 943209. 941 0

= 16

H#EB 5 162.112 5837.444 1256450. 836 0

AxB 40 9.204 40.238 106891. 455 0

R 90

P<0.01 /R 1% BFE/KFE Indicates significant difference at 0. 01 level

M 2 Xf 2 4b 3 8] 5 B 4L B[] SSR K% 1 Duncan 2588 FUARA] UG H - ALHE A9 (A8 A7 A6 5 A5 A4,
A3 A2 AL JEBRFGERR AT & B PAL BREME MR RER H S B AR BEER, YW UVB KH4

RENHFEETSEEFEAR LWR B, WEK2 BATF 1 Al B6 (MRS 25d) 5 B5 B4 .B3 B2 Bl ( F 4
20,15.10.5.0d) /b ¥ Z B FFER BEE R

MFE 3 1 A x B BAESA/KFEI#E1TH) SSR K% A1 Duncan 28 LR ZE R AT LAE h (H FEAESRFE R
R RF R B KME 55 /AME) : A9(UVB + W +R) x B6(BREF 25d) B AEH ISR Py rI v vemE & & (PAL
EERREEET B LYEER, S HAF 12.42% 2.52 U-g 'FW-h ' 28,48 U/100cm’, & /IME A2
(UVA) x Bl (B4 0d) & 3.22% 2.17 U-g 'FW-h ' 22.33 U/100cm’,

MFE 4 ATLLEH :UVB + W + R OGRS 25d, AT MM & & H X BRI 2.54% , L EE(W) & 1.92% 5
PAL FTEPELLXT IR 0.72 U-g ' FW-h ™' LFOB(W) 5 0.54 U-g ' FW-h R H HF S R L BE
19. 52U/100cm’®, FL Y6 (W) 5 18.53U/100cm’,

MR 4 R R T2 TTH Duncan 28 7 2401 AT WBGE T LIE Y : 408 &7 SER &) 5 Fok
JRERGT AL 25d J , SRS AT & B A K, TE 9. 66% ~10.68% Z [8], & )5 4 FhGIR RS E R LA 1k
PSRRI K, 7E 10.83% ~12.42% Z[a); £ 5 Fot R BT AL 25d J5 , SR 5% PAL BVE (LA K, 76
1.80 ~1.99 U-g 'FW-h ™' Z ], 2J5 4 FORIRIBEE , 5 PAL BHE M0 B K, 76 2.42 ~2.52U- ¢ 'FW -
h™' 22 8] 200 5 FhOERR IR ST AbEE 25d 5, REAEF T BBMA K, 7E 8.55 ~11.94U/100em’ Z i), &5 4 Fh
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RECEEEEM, B(W) RSIDOASEREREEM.

x2 FEAXRBHEN AEL FREATREE PALBEERREESHEIETANZMW
Table 2 The changes of sugars contents, PAL enzyme activity, anthocynin contents of ‘ Red Fuji’ apple as affected by different types of

irradiation
Kb 3 Treatment PRI Average
W 75 MEHE Sugars(% ) PAL Jiff PAL(U-g~'FW-h~1) 1673 Anthocynin( U/100cm? )

A9 10.85aA 1.38aA 18.18aA
A8 10.78aA 1.36aAB 17.60bB
A7 10. 19bB 1.31bBC 15.71cC
A6 10.05bB 1.28bC 15.53dD
AS 9.90bcC 1.13¢D 8.589¢E
A4 9.87cC 1.13¢D 8. 42fF
A3 9.50dD 1.08dDE 7.84gG
Al 9.48dD 1.05dE 7.63hH
A2 9.40dD 1.03dE 7.41il
B6 10. 82aA 2.14aA 16.24aA
B5 10.48bB 1.66bB 15.74bB
B4 10.15¢C 1.27¢C 13.66¢cC
B3 9.81dD 0.99dD 11.10dD
B2 9.65eD 0.73¢E 8.38¢E
B1 9.22fE 0. 36fF 6. 15fF

Duncan 3£ 73 B EWREE , FHMHFERERABE, KEFHER 1% BF, /NEFEFER 5% B3 The same letters mean the differences
between treatments were not significant according to Duncan’s new multiple range test, capital letters represent 1% significant level,, small letters represent

5% significant level

®3 AxBEMEMN'AEL EFRFATTAEE PALBEERREESHERIETALHHM
Table 3 The changes of total sugar contents, PAL enzyme activity ,anthocynin contents of ‘ Red Fuji’ apple as affected by A x B interaction

1 Average
Kb 3 Treatment
PR Sugars(% ) PAL fifg PAL (U-g~'FW-h"!) 4 AnthocyninU/100cm?
A9 x B6 ( % K fE Max. ) 12.42aA 2.52aA 28.48aA
A2 x B (/M Min. ) 9.20pS 0.35nL, 6.152Z

Duncan 3£ 73 B EWREE , FHMHFERERABE, KEFHER 1% BF, /NEFEFER 5% B3 The same letters mean the differences
between treatments were not significant according to Duncan’ s new multiple range test, capital letters represent 1% significant level, small letters represent

5% ; significant level

x4 TEXRBEH 25 AELT’ ERRATAEE PALBEERRRESHIETHHHE
Table 4 The changes of sugars contents, PAL enzyme activity, anthocynin contents of ‘ Red Fuji’ apple as affected by different types of
irradiation for 25 days

25d ¥J{E Average for 25 days

Kb 3 Treatment
] MM Sugars( % ) PAL /i PAL (U-g 'FW-h"!) £ Anthocynin U/100cm?

Al 9.88 dD 1.80cB 8.96 gG
A2 9.66 Dd 1.82¢B 8.551

A3 9.87 Dd 1.80cB 8.66 hH
A4 10.50 cC 1.98bB 9.95 fF
AS 10.68 ¢BC 1.99 bB 11.94 €E
A6 10. 83 beBC 2.42 aA 20.56 dD
A7 11.12 bB 2.44 aA 23.46 cC
A8 12.36 aA 2.52 aA 25.64 bB
A9 12.42 aA 2.52a A 28.48 aA

Duncan 3% 5 B EWRLE, FRMHRIFERERA RS, KEFEBER 1% B,/ NEFEERS5% B The same letters mean the differences
between treatments were not significant aaccording to Duncan’s new multiple range test, capital letters represent 1% significant level, small letters represent

5% significant level
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Bl REDGERSE GBCR
Fig.1 Coloring features under different light spectra
A:UVB +W +R Hft 4d ZF 4R Coloring feature after 4 days under radiation of UVB + W + R;B: W kit 4d & &R Coloring feature after 4 days
under radiation of W;C: UVB + W +R f§if 4 RE IR Coloring feature after 4 days under radiation of UVB + W + R; D CK B Y65} 4d H
R Coloring feature after 4 days under radiation of CK;E: UVB H [A] FESHK K AL P Treatment from field under radiation of UVB;F: UVA 54 R
Z R Coloring feature after 4 days under radiation of UVA

SMMER SR (B 1) WIE/MEM TiX— . UVB 5 H @GR AR 2 REUTIRE A (A B A 4d &
@R, D AENBENLR) , H UVB REASRBNECHE, BtRAMAELSE. 25d U5H UVB KH
HE IR IR IR IE B A (8 1C) , FEDLIRT R L A GBIR . WIMNISRE & UVB KHAH A B R4
ARPRE LR L SERREE AR, B8 (W) B RLEAE QHERR, UVA SLIRBH R LEIGEB G
(& 1D) , £ iR B AT Boxd R (Z AR EE) RIS RIAE @ 5 ERIMESRHE 2.

BT UEAT A R B (ASMIER ) e biRid e 2. 1 455R%F . UVB + W + ROGR RS 408 £ 3 R0
B ARCREAE, B UVB + W + RGBSR 208 & SRR SR RENE OB R 2008 Tk & B kAT
— B AT B H R e 2REYL BT Duncan ZEJ7 258047, 45 R W3R S (RAP BRI 3 W E LR )
FIIE)

=N UVB + W + R 65 S B AT 18] 33 KO 0 & BB i fin, 48 Student ™ K%, 4 UVB +
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W+ ROGEIEST 15d [ 408 - SER SR SLHERE R0 A& B S R —m R HE A0 A P <0.01,2%
SR B E (K 5), HbEE RSB A3 K e & 2 X R 0.54% ~0.63% , RS & X EE 0.10% ~
0.31% ,E %M & B XTI 0.01% ~0.17% . e & &5 Rl — [ AL 3 % B AH b2 2 B3 (P <0.05)
H X BB {16 0.04% ~0.07% , 2T R ARa %, 156 B 783 A [B) e b % 1k R ml s b

®5 EAUVB+W+RAERRHEM UEL ERRARSIETL
Table 5 Changes of sugur contents in Fuji apples under UVB + W + R irradiation indoors

W ] HREBH Sucrose( % ) S8 Fructose(% ) %8k Glucose(% ) JEHY Starch( % )
Irradiation time(d) UVB +W +R CK UVB+W +R CK UVB+W +R CK UVB+W +R CK
0 1. 98fF 1. 98fF 5.03fF 5.03fF 1.97 fE 1.97 dD 2.40 aA 2.40 aA
5 2.55eE 2.01eE 5.31eE 5.10 eE 2.01 eE 2.00d D 2.33 aAB  2.34b B
10 2.77dD 2.10dD 5.42dD 5.11 dD 2.31dD 2.05 cC 2.25 bBC  2.30 cB
15 3.03cC 2.20cC 5.50¢C 5.20¢C 2.73 ¢C 2.12bB 2.17 ¢CD 2.21dC
20 3.08bB 2.41bB 5.73bB 5.62bB 3.03 bB 2.32 aA 2.10 ¢cDE 2.14 eD
25 3.11aA 2.48aA 5.81aA 5.71 aA 3.50 aA 2.33 aA 2.00 dE 2.07{E

Duncan 32553 B Z WK, FRHAFFRERARE, KEFHER 1% BF,/NEFHFERS5% 53 The same letters mean the differences
between treatments were not significant aaccording to Duncan’s new multiple range test, capital letters represent 1% significant level ; small letters represent

5% significant level

2.2 HEK UVB OLIRGIXS 08 1 SRR SE AR
2.2.1 HEK UVB OERR SRS 208 " SRR PR 3 B AL B

HI[E]#h UVB AbBREG © 05 7 SRR SERER IR S i 1] O3 OB 0 S BB Wi i (R 6) o 7ER 4T 10 d
Ja AR SE AT RS R A A 2 5 85 IR — I TR AR 2R X A LU 4R Student™s” 4256 P <0. 01, B 2 IR BE 2R,
MR SN B I B, LRGSR S E LB REARMYIG o X LR KTY AT BN IEE H SRR BT R
MY, N BEAE T H B B, TR R L E AL (B 1E) o

*6 HEUVB AR AEL  ERRABIIETHK
Table 6 Changes of sugur contents in ‘ Red Fuji’ apples under UVB irradiation in the field (% )

R ] T AR Sugars REBH Sucrose S8 Fructose %8 Glucose YEH Starch
Irradiation time(d) ~ UVB CK UVB CK UVB CK UVB CK UVB CK
0 9. 0fF 9. 0fF 1.98fF 1. 98fF 5.03fF 5.03fF 1.97fF 1.97fF 3.20aA  3.21aA
5 9.59¢E 9.50eE 2.11eE 2.10eE 5.23¢eE 5.12¢E 2.13eE 2.11eE 3.12bB  3.20bB
10 10.44dD 10.04dD 2.31dD 2.21dD 5.38dD 5.24dD 2.33dD 2.14dD 2.67¢C  2.85¢C
15 11.52¢C 10.42¢C 2.82¢C 2.33¢C 5.48¢C 5.34¢C 2.82¢C 2.35¢C 2.11dD  2.34dD
20 12.36bB 10. 88bB 3.06bB 2.35bB 6.11bB 5.44bB 3.11bB 2.46bB 1.52eE  1.96€eE
25 14.88aA 11.12aA 3.53aA 2.54aA 7.41aA 5.52aA 3.41aA 2.66aA 1.01fF 1. 34fF

Duncan 3% 5 B EWRLE, FRMHRIFERERA RS, KEFEBER 1% B,/ NEFEERS5% B The same letters mean the differences
between treatments were not significant aaccording to Duncan’ s new multiple range test, capital letters represent 1% significant level, small letters represent

5% significant level

2.2.2  H[E] UVB AMGIRETXE 208 £ SRR Y PAL BEIE PR AL iR

CLLE L R M EA UVB JEIRGHR SC PAL B M5 X IR — AR #RBE A IR AT I [A] 38 R B2 BT A
0.35~3.78 U-g 'FW-h ™", (LA FZR (0.35 ~1.80 U-g 'FW-h ") (18 2) , 34 Student”s” K% H 6] 4 UVB
JEIR 5d LU B2 25d 4505 [Al— )% AR EL R 52 PAL BE#EAR{k P <0.01, 2574 B3 (& 2) , ST
[E]%h UVB St RS BB 4R R 5C PAL BERIE 1, X — R 5 E AN A TR SHKK K@ H LAY &
2.2.3 H[E¥h UVB OGIRGTXE 208 £ SRR AT H & BB AR

COLE L R EER UVB SGRREPRCIEF TS B AL, 55X IR —, HRBEE 8 5 i ] A3 4 1
M 10.75 ~98.70 U/100cm’, 3 BE LR (10.75 ~59.24 U/100em’) (& 3) ;4 Student“:” K346 FH ] b UVB
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JeRRGT 5d 2 25d GRS R — i X IRAH HLIE R H & B2 R B3 (P <0.01) (B 3)  X—Kit—P%
IE T EANATRHRAK ISR

(3]
S

—— UVB —#—CK

—— UVB —#—CK

£ 5 100
5 - S £
~ S8 8
.ﬁ_: 4+ = o
Zz o3 2§ o0
B8 sm 840
2w [ ir s
~o 1k s 0
0" ; | ) | 0 ! L L ! J
0 5 10 15 20 25 0 5 10 15 20 25
FH T SRS R B FH T SRS R B
Days of irradiation in the field (d) Days of irradiation in the field (d)

B2 4 SERE RS UVB SBERAR A PAL BEHE P50 B3 LU SR RS UVB SGRRR AR B AR T & RS0

Fig.2 Effects of UVB irradiation on the activities of PAL enzyme in Fig. 3 Effects of UVB irradiation on the contents of anthocynin in
‘Red Fuji’ apples ‘Red Fuji’ apples
3 e

LR SERAFCR AT 1 ~25d K, SRR DB SRK, (@ I A [R] b (] RS2 R E AT
B, WS AR ERE SX AR KR ER A B, BORTRELRM

REHIBE EERRTRER R SGEREER MM B RR KSR RERUREFTFRNE
B o RILMERIERLARETHBEREAR , L6 5 AR B R AE BOR LR 6 b 45, [
IR (0 B BEA b E AE A B AL 8 SRR LR i i SRR i S 2 DR & B g ik 19, 4L
G E R TFAETFERNAR " . ACEWLTFF R LT EMBARN, MEFREEOR
(anthocyanidin ) f— 7, RAEY A NREZ K — KRISURAEW R, J& T 285 (flavonoid) i) —Fh . EBREIEM
REMEEGR, ARFT Z oM W€K UIEZE K (pelargonidin ) \ £ 7 &K (cyanidin) M E R K
(delphinidin) 3. EFH R HE T7K 7L TR EECR W M40 B A 5 b, AL @S2 SRR B2 b & R 78
HHAETHHEF .

TEAEFH HHEY & R, PAL B AL S RN RS — 8. KEILR, —EiAJy PAL B3R
EHH G RASCHRE ., 5 08, RSP EH RS BN, PAL SR

HILE, OB & B A0 PAL BiS 1E R AR B 2 B2 SE IR VAU s 150 R E i A B S n T R X A B
Foo NFEDEHIRHRT  L0F £ R LE G KR R E I € 45 R B 206 (R) CEAMHDECKE T UVA >
320nm) EHEMBHEARER A8 FRALAFC(REANREOLRSEARER I8 L FRRL
AFE) I B PAL B Wi & 8 JEHH S AR5 X A L E A B3 HE R UVACKET UVA
>320nm) fRE SR SCR BT AL 4 (B 1F) o UVB RHAGEES BB(W) AT 405 1 3 RAR

JEH A E L SR A ERIBORSE PAL BIE MM 0, LEXS IR 0.72 U-g 'FW-h ™' (LB (W) 5 0. 54
U-g™'FW-h ™" i T IO A & B (X — R B0 ZE A 1 | A R6E) FT VA P & B E v R
2.54% L EHE(W) 5 1.92% ,FEpE S 2 HXTEEE 0.54% ~0.63% , RS & T R E 0.10% ~0.31% , %)
ERE SRR 0.01% ~0.17% o %M BERTHE 0 408 £ SERR LT B ML AR BT iRy R,
HEMH T BETE MU 1] e A S At A RIESRSEAE 5 1 & B i AR, LU B 19. 52U/ (100em®) , EY
FY6E(W) 7 18.53U/100em” {25 4L B+ FREL A, FOCWAESE 2058 4 SRR PAL BIEHE LK
B AERH S BI, X AE L RELEMA —E (R EH , (HZA I UVB K H A &6 IR IR M HOR 47
(B 1A.B.C), HE*M UVB EHRSHAK SR S B NG REAY G dbaT i, UVB SGIRR 408 +° SERE
BREEIMERT .
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T K2 2 R MR B4 B 3R R B (I B T R 5T 5 R B R 1640 nm £1 040
1430 nm FHMDCA IR R LIEE H S BRI BIE , R LIV RA LAY, 6 H HAEDRBBRL =N
A TR B IR, B A K B — 2T s OB AL BN I 7 T TR K (6 B - I SR i R o 4R8O
A B [E) A P E TR AN FE R B R R K Ok, (1) #MBALEE 40 W AT, 3K 640,430,280 nm, # 5
SCHURETE N BE IR 1.0 ~ 1.5 m 26X N, (2) RAKSETE B R, (5 M Ky 640,430 nm,
(3) A B AL T BREBL R, BHAHEREFEEZELE A R.) o

PN B R SRR ILE(R) LM UVACKEAT UVA >320nm) HEIRHBAMER a8
1 SERPLAE 6, L2558 UVACKELT UVA > 320nm) BRGHSR SR Rk 45 i 2848 2 (B 1F) , JO6XF
‘UEL ¥REL M —ERAEREYE BMEAE M UVB (280 ~320 nm) 5 BB 540 E L3RR
SRR AL, B BER L UVB (280 ~ 320 nm) S¥ 5 BR S X 41 8 3 R S 6 A2 ma 1 B i i
4 g

E L ERAFENFE R RELECRKE MRS RER 2 0R) EERFBERNES a8+ ¥
RETARER, %&Hﬁ(X%H UVA >320nm ) B85t ) 5 525 B ok 45 T A8 46 £, ; UVB (280 ~320nm) R HA &
VR RS AUE 7 SRR ANERIER S PAL BEIEMERIE N, R (R R S B K, R FTHRER
B R# aOELEREAE, AN OE L ERRL PAL BREE EHE KET S BRIt E —&
TRHVER , hABE S T+ SEREA M (B AW UVB R H 4 A 15 AT R, B, UVB Yl & 40
B ERECHEEIIMEE T EEENN a8 L EREAHEESZ—.
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