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Research on the main economic traits of the new strain
of high quality Porphyra haitanensis
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ABSTRACT The high quality Porphyra haitanensis strain (Q-1) and the control were ob-
tained from hybridization breeding and farmed, respectively. Growth, thickness, the four kinds
of pigments, crude protein and amino acids of the thalli, and development of the conchocelis
were studied. The results indicated that: (1) F, and F; thalli of (Q-1) grew fast and were not
easily to become mature. The average daily length increase of F; thalli that were 3 to 4 cm long
reached 8. 3373 1. 01 cm after being cultured for 10 to 15 days, which was 1. 4 times higher than
the male broodstock and 2. 7 times higher than the female broodstock; (2) The thickness of F,
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thalli was 21.0£1.5 pm and 25. 61. 9 pm at the first harvest and the second, respectively,
which was 52% or 56 % of the control. The daily length, width and weight increase of F, thalli
were 2.1, 2.4 and 2. 2 times higher than the control after the first harvest; (3) The total phy-
cobiliprotein of F, thalli was 109. 52+0. 94 mg/g, which was 1. 6 times higher than the control;
and the crude protein reached 41. 71£0. 11 mg/g which was 27% higher than the control. The
chlorophyll a of F; thalli reached 7. 66 +0. 19 mg/g at the first harvest which was 13% higher
than the control; (4) The delicious and sweet amino acids of the flavor AA was 2. 49 g/100g,
which was 1. 8 times higher than the control. The essential amino acids were 15. 66 g/100g
which was 13% higher than the control; (5) 90% conchocelis of (Q-1) or the control developed
into sporangial branchlets cultured for 30 or 40 days at 29 ‘C. The research may lay a founda-
tion for the selection of high quality P. haitanensis strain with improved economic benefit.
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EXR-MERFEE REHXNBNLFEE AREMATERLAGRAMRE IS, KEEREM
RE KL% E Porphyra yezoensis MR8 3E P, haitanensis, WILE, IR RXEFBAAE B EE. MAEF T £
FEHRARBRF A RRY  EBFAEMMBR: SHRERMRERT HAESLZEMEH, M R HUR D
T RIE AR R BRI R R RIS SR A L RBEERE M TR E R KO RKE,
MY HEARS BERT 2N, XEEEC RN EREEFH I BRMFER BRI E,

Rt L VEEREEE N TIRERMR B REFTOPR, NS QOOD MBI E RN YZ-3 FH &
FBRB A% QOO M IR ERXRAF & R A A28 40 5o e A 22 R IK A0 I B S B R A 46 & 9 O 3k B B et
IR AT HAR L R MR BT, 9125 8 F ) T AR K BB, A R R AT X 7 3 A0 R B 38 M A SR
AR, F HFEQO)ET AT HELRE T HMIZEEATARREME, TEM T H R R BOLE R
HUREBEAMMEE aNERE, BE. ECAEXEEIEMEF FRAUREFHERAFARBERL ., T
FEXNRZEHETHRTEIZERXAR FRMEF R R, B84 R EHR R R LR
ERE, BENIZEXNM AR R K BT e B,

1 ¥HE5F%

1.1 HR$skER

MHRHR(QDREBELRZEFHRG, REARAVPEARB XM AN TEEREFEIRER, LAEBA
BR7 2 b A T O EAR kiR 1 SRR L B TP PN I 2§ Dp s 3

1.2 #ENES

FAUG IR BT A T 2438 M F B Fo R A RIR ) B IR E SRR 1T R 8%, S B I s i, Bt a5
R 3% 2 M Bt AR B AR S B 22K X HOE SR AR B, OB e 0 FORSE R B B Fo it 4K, BB B3R 2P IR R
8 PR R TR, e R VIR R R Q- DML R, RGN F Ml Fy R ST 25 R s 32
B(TEBZ 1986; L% 2004),

1.3 £KERONE

HREEKONESEHREAEFQIODMFEHREFT. BHELMB BHEQCIEZDC, HEE 1 200~1 500
Ix, BHE A 120 : 12D 22 RBEAERKEAFTRESRE BMEQODMFEMAEMRSD . BHEAG . BEQE
1°C, BB 800~1 200 1x, Y B E# 10L : 14D,
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1.4 BEEEME

EEAARE TR REFERE 20~30 eom, M HKE REURSEHTIE, EWBR S cm FUEHR
FE TR, 00 BY R e A 4R B KD L B B R R . AR KK B) 20~30 om B, BEATER 2
W R OFkF B) . BHR&MAREQCITDC,EMERE 1 200~1 500 Ix, JEMMAH 12L: 12D, F3dE
1 W

1.5 @mEME

SR U REBRREHNBREETHEE . BEEA HEQ. . AEERUAEEERSTENHN
. R MHEGE aSENUESE Jensen(197) Mk BRI EA TRV E S BB EF QOO W FIE;
REEBURBEEEERS KN EMSHH 7 L8900 M4 A sh E KA H#T o4, Wik F k25 8 GB/T
5009. 124-2003;; ¥ 2 [ & & M 2 R AL K2 A TR,

1.6 MELAXRMFAE

BEERKWEARXERE BEQOODW I, TRBE U CFHR L ARMEE) R, 18R] SPSS BfFi#
TR ZIH.

2 #R

2.1 (Q1)F FEHREHESBERERKEFER

(QDFEBE AR, REARE, BEL M. 3~4 cm #5520 d 5, BHEKE 170. 0 cm, B
K30 em, RMBER -2, FRENESKMES FEAEAERERI-3). BRRESHLA, 2
WHETE WO A G AL IR0 5 R ,3~4 cm SR EESE 5~10 d B AYRLBVER & 366~ 46 %0, 3%
# 20 d FARBBFEEK X 56. 40 cm, T 1. 80 em, RAMEE NIZL 6, EI AT, THE & BEH .

RIMB2HAVBEERN 3~4 cm MQDE M RELT 11~15 d 5%, FHHEKEIA (8. 33%
1. 0D em/d A3 Bl R AMEBAM 1. 4 {51 2. 7 4%, 2 B B E(P<0.0D),

®1 (Q1)F HEHREFHAHKE
Table 1 Average daily length increase in F; and F; thalli of (Q-1) (X% SD,cm/d)

R TNLN 3t E (d) Culture time
Thallus 1~5 6~10 11~15 16~20
Hk A Female broodstock 1.5240, 332 2.652%0. 66* 3.13%1. 35 -
R A Male broodstock 1.8640. 265 4,7240.76° 5.81-1. 15" 7.74+1.69°
F, 1. 9540. 26¢ 6.3610.78¢ 8.76+0.97¢ 8.64+1.30°
F3 1.96+0. 38¢ 5.3440.70¢ 8.33+1.01¢ 8.95+1.53%

HAER-AH FAREHERTEEANYEE R BE (P<0.09); “—"RERKEKE RBEBEE(FRD

£2 (IR HREFHHEER
Table 2 Average daily weight increase in F; and F; thalli of (Q-1)(X+SD, %)

AR & K geat [ (d) Culture time
Thallus 1~5 6~10 11~15 16~20
7 Female broodstock 41.4+10. 9% 34.9%3.6° 21.3+3.58 -
44 Male broodstock 59.1%8.0b 35.5+3. 3 24.1%2.2b 13.2+1.92
F. 66.4+7.0° 48. 514, 3% 26.0+3. 2¢ 16.8+5. 9
F; 60.8+6. 10 46,043, 9b 26.6%4.1¢ 13.9+3. 0%

AR P ARAHRAFE LARMYEEREE(P<0.05);“~ " RHREKC B, RMERE: (TR
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2.2 (QU)FEMEHRENUEEEAEEREKHEL

ME 3 AR, (QDF MRELESE 1 BT WA B4k, (21 0+ 1. 5) pm, RA X B BB 524,58 2
BT W R (25. 611, 9) pm, R 3F FREH 9 56 26 5 BIA™ 7 AR B8 K O 1] BY o Y 20 e 988 4 JBE B % e R R RE B 22 I R
KA I-7.8.9),

1-3. B84, (Q-1) F2» Fs BEEFEA 4. (QD) 21 C,40 d BT HIEFEL ;5,6 (Q L EXRARTHE;
7-9. (Q-1)Fz, Fs Fxt BA MRS 1 KB 55 2 WU S e iR R, B 4-6 FfE 7-9 AR R 5 HI4UR 20 pm F1 50 pm
1-3. Shape of the control,F; and Fj ;4. Conchocelis of (Q-1) at 21 'C on the 40™ day;5,6. Sporangial branchlets of (Q-1) and the control;
7-9. Thickness of Fz,F; and the control at the first harvest (left) and the second barvest (right). Scale bars=20 um in fig. 4-6, 50 um in fig. 7-9
Ml SEXREFSEQDEKEAEEEHEN

PlateI Development and microstructure of the new strain of high quality Porphyra haitanensis

MFE A TUEH,F R ZEBTI 1 BRI K 8 5 F 3 A (P<<0. 0D, P HEKE.FHH
WEBMTYEARERSHNARMNEN 2. 1.2.4 M 2.2 F, MBS FRZIEERASEEP>0.05).
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£3 (N LHRENKUEREAEENEL
Table 3 Thickness variance of the F; and F; thalli after harvesting of(Q-1)(X=*SD, pm)

%1 W o % 2 Wyt
S A At the first harvesting At the second harvesting
Thallus B ERE KEREE HEEE BEEEE
Thickness of the thalli Thickness of the gelatinous membrane Thickness of the thalli Thickness of the gelatinous membrane
F, 23.1+1.4** 2.3+0.5"* 26,8%1.5*" 3.940.9**
Fs 21.0%+1.5** 2.24+0,7%* 25.6+£1.9%~ 3.74+0.9"*
%if B8 Control 40.2+2.8 6.0+1.5 45.8+2.9 9.7%+1.2

H, B ESWRAHKERBEP<0.05), " EREFREEP<.ODCTFRED

£4 (VR HHRANKEEYKE REMATHEK
Table 4 Average length, width and weight increase in F and F thalli after harvesting of (Q-1) (X% SD,cm/d, mg/d)

rfR & Thallus FH K & Average length FHFE Average width W HHEE Average weight
F, 1.88+0.31"" 0.21+0.04" " 41,6014, 42~
Fs 1.91+0.37* 0.2210.04* " 47.10£5.35%*
%f # Control 0.90+0.13 0.09+0.02 21.8043.77

. RASEAALERBE(P<0.05)," " ERERFE B E(P<0.0DCFRED
2.3 REAHFRESHRAKRNAUETER

2.3.1 2Ze%4F

Mk 5 iR, (QUF, MR BB E A & B8, 58 (109. 5240. 94) mg/g, AXT A
B 1.6 4% (Q-DF, iM% a & BAEMRESE 1 IR Rk (7. 6610. 19 mg/g, tLXt AR 13%, (Q-1)
F.fl FiRiEZHZRAHE,

®£5 (QRUABRFREEEELZR
Table 5 The content of main pigments in different generations of (Q-1)(X+SD,mg/g)

AR LIS BAEA EHERA MEREA HEE A MK a
Thallus Harvesting RPE RPC APC Phycobiliprotein Chlorophyll a
A BT 67.74+2.21"* 22.724£1.91** 19.06£0.83** 109, 52+0.94 "~ 7.02+£0.12**
Before harvest
1
F; % Wi 72.24+1.00" " 16.5040.67* * 15.22+0.88"* 103,962, 42~ 7.32+0.22**
First harvest
2y
2 Il 56.83+£2.50"* 19.10+1.38** 17.80+£1.30"* 93,7244, 74 6.8140.18**
Second harvest
I 61.61+2.78"* 22,43+1.38** 18.07+1.72 ~ 102, 12+2, 47~ 6.98%0, 18"
Before harvest '
% 1REK
F + * % * x * ¥ *
3 First harvest 71.34x2,82 19.904+1.11 17.2841. 29 108, 5234, 64 7.6640.19
% 2B
+ * * * x * * *
Second harvest 49,472, 10 19.87+0.76 15.5142.18 84,86+ 4,43 6.3810.28*
AT 36.66+2,43 19.91+1.12 11.4410. 46 68.01+3.33 6.60+0, 36
Before harvest
oyt # 1B
Control First harvest 40,90+£0. 81 19.284:0.53 12.90£0. 43 73.09+1.47 6.78+0. 25
2
52 W 38.43+1.72 29.38+0.78 19.46+0.77 87.28%3.02 6.0210.28

Second harvest

2.3.2 REABMAHEEGLETHNETLER

Wk 6 Him, (QDFEMFEENEIEHEASBRYEES T RA,F, HRELER YN K& /A
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(41.7140. 1D mg/g, tb 3 BT 27 . BEENUROREHMH M, HEO S BEFEMK. (QDFHRETRE
HEASREE T (QDLFHRIE.

F6 (Q1) ARFRAHREEAEASTR
Table 6 The total protein of (Q-1) thallus in different generations(X+SD,g/100g)

R 4K Thallus # BV UL Before harvest 45 1 BV I First harvest %5 2 IRV MK Second harvest
F, 41.714+0.11"~ 38.89+.21"* 31.584+0.50*
Fs 41,274+0.51** 41,07+0.58* 31.9240.15**
X} B8 Control 32.7940. 36 33.63%0.15 30.3110. 45

FERTIAE R 17 MEERD, RLER AERANERN ST EERT (R D . FHRESE 1 KGR 25K
EEBPHREAERSHKREERNERN 2. 49 g/100g, IXT AR 1. 8 15,

%7 (QLAAFRHREEEEEROSR
Table 7 Contents of free amino acid of (Q-1) thallus in different generations(g/100g)

EE® F; Fy Fy Fi Fy Fy” Xt B8 Control’ Control” Control””’
Amino acid
REEHM Asp 0.62 0.29 0. 41 0.55 0. 44 0.33 0.33 0.13 0.39
HEM Thr 0.21 0.20 0.10 0.21 0.17 0.13 0.16 0.07 0.22
258 Ser 0.19 0.11 0.09 0.21 0.16 0.12 0. 07 0.03 0.13
AHE M Glu 0.73 1.10 0.82 0. 87 0. 96 0.70 0. 85 0. 60 0. 87
4% Pro 0. 00 0. 00 0. 00 0. 00 0. 00 0.01 0. 00 0. 00 0. 00
HE® Gly 0.13 0. 07 0. 06 0.11 0.11 0.08 0.08 0.11 0.11
HEM Ala 0.79 0.59 0.51 0.73 0. 84 0.58 0.49 0.52 0.61
B E® Hey 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
HE M Val 0.01 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0,01
E 2 B Met 0. 02 0.01 0. 02 0. 00 0.01 0.01 0.01 0.02 0. 00
REEM le 0.02 0. 00 0.00 0.02 0.02 0. 00 0. 00 0. 00 0.01
EHE M Leu 0. 00 0.01 0.01 0. 02 0.02 0.01 0.01 0. 00 0. 00
ME® Tyr 0.24 0.29 0.29 0.27 0. 27 0.19 0.27 0.27 0.32
XM Phe 0.10 0.11 0.09 0.11 0,11 0.11 0. 09 0. 09 0.10
WA Lye 0.08 0. 05 0. 09 0.08 0.07 0.07 0.07 0. 05 0.05
HE M His 0.02 0.01 0.01 0,01 0.01 0. 00 0.01 0.01 0.01
HEM Arg 0.08 0.01 0.01 0. 06 0.03 0,02 0.02 0. 00 0. 00
£t Total 3.25 2.87 2.52 3.25 3.22 2.36 2,47 1. 90 2. 84

VL RRKIG RS 1 RIHG T FRE 2 KWK CFRD
MNEUERBRSBUESEETUEL, (QUFEHREESABFTLFTYN IMEELR. B 1 KHRFEEEN
15. 66 g/100g, lbXF A 13%.
2.4 (Q1)ZRGEEKEEER
(Q-1) 2R AK g 41 40, Bl TR WO B W TH 85 B 3% i 18] R4, S BB HE B 25, P s IR T 20005 W PR &2
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RIETR R, FEHFIE 400, ZHFE 29 CTHBIREFE 30~40 d, 900 M EFRBLEE M F B (R I ME
11) (B RRL-4,5,6) , (Q DR [RRE 2R K P 1 B 38 5 8 530 AUt 2 7% 8 & (P<0. 0D (& 10),

#8 (QLIFRAFRHRKSEERNSR

Table 8 Contents of total amino acid of(Q-1)thallus in different generations(g/100g)

RER F; Fy Fy F3 Fy Fy” Control’ Control’’ Control’”’
Amino acid
KEE M Asp 3.83 4.15 3.45 3.76 3.92 3.63 3.39 3.36 2. 89
& Thr 1.80 2.10 1.74 1.83 1. 88 1.75 1.73 1.72 1.59
24 E B Ser 2. 09‘ 2.30 2.06 2.13 2.18 2.00 1.79 1.81 1.58
HE ¥ Glu 4.17 "~ 4,88 3.94 4,23 4.50 4.00 3.84 3.97 3.48
4 M Pro 1.31 1. 37 1.18 1. 38 1.32 1.25 1. 20 1.27 0. 90
HE ¥ Gly 1.99 2.42 2.00 2.10 2.11 1.91 1.74 1.78 1.62
HEM Ala 4.97 7.43 5.29 2.09 2.39 2.09 1. 81 1. 89 1.62
k& B Hey 0. 00 0.09 0.00 0. 00 0. 00 0.00 0. 00 0.00 0. 00
HER Val 1.91 2.21 1.97 2.09 2.11 1.97 1. 87 1. 87 1.70
EE M Met 0.53 0.59 0.53 0.68 0.73 0.67 0.63 0. 68 0.59
FEEM e 0.62 0.79 0.71 1.47 1.49 1.41 1.32 1.31 1.18
RE M Leu 1.10 1.27 1.11 2.95 3.00 2. 86 2.66 2.65 2.39
BREM Tyr 0.17 0.16 0.16 1.28 1.12 0.99 1.20 1.19 1. 10
A E B Phe 0. 05 0. 05 0.04 1.13 1.18 1.19 1.14 1.09 1. 00
HEM Lys 2.09 2.29 1.95 2.02 2.06 1.90 1.81 1. 80 1.64
HE# His 0.55 0. 64 0.55 0. 60 0. 66 0.62 0.54 0.57 0. 50
HE® Arg 2.50 2.81 2.32 2.49 2.56 2.33 2.19 2.22 1.95
41t Total 29. 68 35.52 29.01 32.23 33.21 30. 59 28. 86 29,20 25.74

£9 (Q1) ZRFFARBEFAMPHR FHREOD

Table 9 Development of (Q-1) filaments at different temperature and different stage( %)

(Q-1) %f B8 Control
TH I E (d) Culture time BEFE T E (d) Culture time
Item
10 20 30 40 10 20 30 40
CF 100 100 100 100 100 100 90 90
21 °C
SB 0 0 0 0 0 0 10 10
CF 100 100 100 100 100 90 70 50
25 °C
SB 0 0 0 0 0 10 30 50
CF 100 80 60 40 60 40 20 10
27 C
SB 0 20 40 60 40 60 80 90
CF 100 60 40 10 40 20 10 10
29 C
SB 0 40 60 90 60 80 90 90

H.CFRERRLMM;SB HETREN
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K10 (Q1) ERUFRBREAFZTHANEHEMER
Table 10 Average daily weight increase of (Q-1) filaments at different temperature and different development stage(X=3SD, mg/d)

i B Item 21°C 25°C 27 °C 29 C
1~10d 8.7040.16** 6.80+0.12** 4.76+£0.11** 2.1840.02"
11~20d 10.9240.66* * 8.414+0.33*~ 5.85+0.16** 3.18+0.40* ~
@b 21~30d 6.80+0.28** 5.424+0,25** 3.70+0.16* * 2.04+0.03*
31~40 d 4.864+0.07"* 4.26+0.01*~ 2.56+0.20" 1.57£0.02*~
1~10d 3.66+0.02 3.4840. 36 2.7210.25 1.6440.12
] 11~20d 6.32£0.06 5.88+0.02 : 4.4540.05 2.6740.06
Control 21~30d 4.72£0.06 3.2940.10 2.5740.37 1.50%0. 02
31~40d 2.88%0.04 2.74£0.05 1,78+0.04 0.71£0.11

T RBAGMBAMEERBEE(P<0.05), " RAERHBEP<0.0DCFRED

F 11 (Q1) £k 29 CH 40 XAt K/ (um)
Table 11 Cellular size of (Q-1) filaments at 29 °C on the 40* day(X=+SD,pum)

E IR M Conchocelis filaments 73 Al Sporangial branchlets
fit & Strains
K JE Length T Width K JF Length % Width
Q-1 22.5040.67 5.0040. 01 22.50%+2.09 18.50+2.09
X%} B8 Control 27.50+0.55 3.75+0.03 18.63+%1.86 16.67+2.76

3 itig

3.1 REFAER(Q1)HAH TS

ERBEBE N IFEEEFAEERTM L. —BRELT , BREN LERE, RIGHAE LR
/BRI, AR BEARE . BFERUHERNEE, N 20 pm ER, MIZERLEE, AEKEHN, @
100 pm DL E(E 2SS 1985), (KBEN TRERNBEAN TN TARNERILER, B&KRE ISHU L, &
REGIBR S EOMAETAMEGEATE 1999, AR KR LI, 5 5 T AR 5= &, T L 04
15 T B AT 3R 58 69 32 58 30 D5 3 4R, i 7 o E BB MR 22, P A B R R . AREERFEE &
L IREESE L 7500, KPR 2500 (A E M EAY, UM T HEAEH U R R ROEEE. ARG
PR SR QDM RBFEZ — R BEE. (Q LB FAURIF 9 e Uk B 88 4 5 B R fie o i 2 B R 8
EFXF A, FmoRKFES 1 kBT Boad B BE (U (21, 01, 5) pm, g X B R BE (Y 52 %65 58 2 BV AT
(25.6F1. 9 pm, HXTHAR 562, FET, (QDARTFAENK 1 KERAKE REMBENFHAEK
BEERTXEA,

3.2 RRFHR(QNEERIENIH

EXRPA TR EER T B, AW ERBBE, RKEERE (Harad eral.  1990). (Q-DF,; 0t
IRIKEE 1 yRBY WA 5 ok SR R vp 8 ok L PR S A DR R MR I M B 2. 49 g/100g, XS R MY 1. 8 £, P 2
EEMBEK 8%, MTAERXFERERE, L 2RE R &4 K5, & F B 5 8 1k, A RE
PR, U EEERER EENENEERNE ., TR E TN, 0RRGRIE X2 R ERER
MBI Z —(BZWEE  1996). MREAMR S EMPON R IR E F 3K 1R K E B i & E &8 (Yoshie et al.
1994) , (Q-DF; RIS 1 KBt —F S B Z MK 1. 80 g/100g. FLBREMRITBHIE S+, BB HEE
A A 17 # L, Hp (QDF, MOR AR5 — KBTI AT T E MR I B & B T 3K 7. 43 g/100g; F 85 1 BT WA R &
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M SBRE, N 3.00 g/100g, WA UIBARTRHERAEERNEERE, FHIELE 3 g U EMN IKKEAE
KRE® 2.89~4.15 g/100g  BFE B 3. 48~4. 87 g/100g;:7E 2 g A E I WKEE R 1. 95~2. 80 g/100g;7E 1 g
PLER IR E HEM 1.58~2.09 g/100g . £ E 8 1.57~2. 30 g/100g . & ¥ 0. 90~ 1. 38 g/100g . HE R
1.62~2. 41 g/100g BRE R 1. 67~2. 21 g/100g FIHE R 1. 64~2.29 g/100g. FEHEEF AT LFTFH 10
FRE R P A9 9 F, UL FoMRRIKRBY T & B B8, 0 15. 24 g/100g, WXTHRALR 1300, I RZE QISP
U ARG ARNERSEE TN NAEXN LT EERSTEN N 12. 99X/ 12. 72% , B F 30 H
FRHERQD. ELEAQDHTREERXBRABMHEFL.EEFEE . FIELTEERN & B LA
B, ERMERS.

3.3 REFRR(QI)EEBEMRMSIH

FIRHRQDF, FHRELREEAR BEAEERRE R EFEFEBRM BARFERRALE, TR
ZHZEHNAHE ., B, EFEEKERE.3~4 cm WEKZT 15 dERE F.HRENFHAMKENTLEH
W RSB (8. 7630. 97 em F(26. 043.2) % ,F; #(8.33+1. 01)em F(26. 6+4. D%, F, . F, LK E . 4
KERAHE; EREKEERK L. F.5 F M REMEE, 8 1 KRB HEBEENM 2.1 pm, 5 2 KH¥M 1.2
pm, ZRWUAHE N4 HEE HEOUREERTMAKRE, F, . FHREFEETEEBER . HHE a 18
BEESEDIUAEZE 0. 46 % ~0. 88%.0. 004 %6 ~0. 043 % F1 0. 34 %6 ~2. 18 % 5 F, JFs MR 4K B W A /5 8 ok 5 5
HWEERSEEROEEN 5% ~78%. WHABVARNERM L, ZHANWRBEEGFHERTURBRENH
AR HABKATN., A, A GESA TANEFTNESWERAATEARTRIER(EEES
1987 ; 84k Rh %  1988; TR 200D, FI A ERET AR BHEK 2006 X 0HE 2004, G KE%E
2004; =X UESE 200D, F5E T M AS, A ES KEEFHAFLFHERNBERE, v RARE H RN
BEHEETHER.
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