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®1 TEREHANZER 2 TREARRNEIEZEFRIAE (TH

Tab. 1 Content of main nutrient of fresh blades of the two strains of P. haitanensis in different harvest periods (DW) %
BEN PRl HEE KRR Wi Wy WK EY)
strains harvest time crude protein crude lipid ash carbohydrate
HR-5 —7K  the first harvest 45.2+0.1" 1.0+0.1° 6.5+0.1° 47.4+0.3"
/K the second harvest 40.8+0.7° 1.1£0.1* 10.4+0.0° 47.7£0.8°
=JK the third harvest 38.0+0.3° 1.1£0.2% 8.8+0.1° 52.1£0.5°
WT-dt —JK the first harvest 39.5+0.7¢ 1.1£0.1° 8.2+0.0° 51.2+0.9°
7K the second harvest 34.8+0.9" 1.540.3° 12.10.0° 51.7+1.1°
=JK the third harvest 33.2+0.6" 1.0£0.2* 10.0+0.0° 55.7+0.8°

e FSIAFE/NG FREOR 72 57 3 (P<0.05)

Notes: Different lowercase letters in the same column indicate significant difference (P<0.05)
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Tab. 2 Content of total amino acids of fresh blades of the two strains of P. haitanensis in different harvest periods (DW) mg/g

e, HR-S WT-dt
amino acids —K —K =K —K =K =K
the first harvest the second harvest the third harvest the first harvest the second harvest the third harvest

KA Asp 37.8+1.4 36.5+1.5 30.4+0.4 33.0+0.5 30.9+1.0 28.5+1.5
*J38 8 Thr 20.2+0.8 19.1£1.0 16.5+0.9 18.3+0.1 16.9+0.2 15.5£0.5
25 Ser 21.1%1.1 19.9+1.2 16.7+0.6 18.0£0.6 16.7+0.3 15.4+0.9
B4R Glu 39.6+0.5 40.9+0.8 34.0+0.6 40.2+13 34.2+1.4 32.0+1.0
HE R Pro 18.0+0.4 15.4+0.3 13.8+0.9 13.242.1 13.241.1 12.1£0.9
HZE Gly 24.2+0.6 23.3+0.5 18.9+0.4 21.6+1.7 19.8+1.5 19.0+0.3
WEER Ala 453429 437427 34.7+0.9 417428 39.9+1.6 34.7+0.4
R Val 24.4+0.5 21.4+0.6 19.241.2 19.7+0.7 19.1£0.3 16.6+1.0
*HER  Met 6.1+0.2 5.140.3 4409 6.1£0.6 5.140.6 4.4£0.6
R AR e 13.0+0.1 12.0+0.6 10.50.9 11.9+1.2 11.8+0.4 8.5+0.6
TR Leu 28.9+1.4 25.8+0.4 22.5+0.6 25.5+0.6 24.1£0.5 19.4+0.3
FEE R Tyr 12.840.2 10.9+0.0 9.9+1.0 11.6+1.1 10.8+1.5 8.9+0.6
*AHEMR  Phe 15.6+0.7 13.6+0.4 12.5+0.2 13.3£0.6 12.5+0.6 10.7+0.2
e His 9.2+0.2 8.6+0.0 7.740.5 8.1:0.4 7.3+0.6 7.240.2
R  Lys 21.0£0.7 18.1£1.9 16.3+0.3 18.5+0.2 17.240.3 15.2+0.4
R Arg 24.6+0.4 21.240.3 19.3£0.9 21.0£0.1 19.9+0.5 16.8+0.2
Mit total 361.8+3.1° 335.542.5° 287.4+6.3° 321.8+7.4¢ 299.443.1° 264.8+2.5"

e FATARNS FRERRZ 7 B3 (P<0.05), *RonLHaMER
Notes: Different lowercase letters in the same row indicate significant difference (P<0.05), * indicates essential amino acids

2 140 g E;f;; 23 HESRERMNESE
I e, RFFAII L 5% LBHIUR . 246
SE 1 FAGKE 15 FE AR, AR 7 R ok
«wg Y M, P RAER (Asp). A EIR (Glu) FITH iR
G2 60 (Ala) oy B E R U RR . B2 RO no R, 2
Bs a0 A FR T B A B R A T R MR I R 3
S E 20t Hor HR-5 19—k —/K3E43 3028 3 391.8 13 019.5
3 mg/100 g, 435 WT-de H1115.8% F1 34.2%,
—K —K EVN HA B2 5 (P<0.05), T = /K 3 i B 4 3
R MR, HRS 5 WTd ORI, A
B RERU R 2 B e (P>0.05) (3 3)., ILAL, BEZ KAy m, 24
) ' : FRE i FR 1 R R B R e L R R A e 3

PLEIERDE (TE, mg/p)

2), M HR-5 /M4 21313, 1861.9%11198.3
B RANG 7 R 5 8% (P<0.05) TR (F12), ot HR-5 535y Al

mg/100g, FMilkt WT-dt 351 13.8% . 37.0% F19.2%,
PIEA B2 R (P<0.05).

Fig. 1 Content of essential amino acids of fresh blades
of the two strains of P. haitanensis in different

harvest periods (DW, mg/g) o

’ 3 Wik

Different lowercase letters in the figure indicate significant difference
(P<0.05); the same below

IR MR AR, HER RS mil
T 14%. 7.9% 1 12.9%, ¥ EHAFBEEZS (P< B b AT TG 25%~50%. 48 11 & e B e
0.05), 2 o 2SR A AL Y — T B B AR AR A
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Tab. 3 Content of free amino acids of fresh blades of two strains of P. haitanensis in different harvest periods (DW) mg/100 g
P HR-5 WT-dt
amino acids -7K K -7K K =K
the first harvest the second harvest the third harvest the first harvest the second harvest the third harvest

HERR  Tau 858.1+5.3 882.3+5.2 505.4+7.6 681.1+9.7 665.5+12.4 581.8+9.0
*REEM  Asp 230.2+6.2 281.0+1.7 132.0+2.8 56.142.2 198.7+2.0 138.8+0.8
R Thr 69.3+1.2 66.7+1.1 64.5+1.4 78.6+2.4 724423 72.540.3
258 Ser 130.1£1.9 58.2+0.8 39.7+1.5 47.6+1.2 44.5+1.1 22.4+0.3
*HEMR  Glu 830.1+25.1 756.5+7.1 382.8+7.5 774.9+12.5 527.046.6 389.242.0
H&® Gly 15.542.0 12.8+0.8 19.2+0.7 29.3+1.6 7.740.2 16.542.3
*WEE  Ala 1071.0£1.9 823.4+5.3 683.5+15.8 1041.7+18.3 632.8+16.8 569.1+14.9
48 Val 35.8+0.4 20.8+0.3 23.3+0.5 27.240.4 15.5+0.5 49.3+0.9
At AR e 9.3+0.5 11.1+1.8 10.8+1.2 21.8+1.1 8.2+1.0 19.6+3.1
S Leu 24.9+1.4 17.7+1.4 22.7+0.4 40.0+£0.5 11.9£2.0 40.8+0.4
R Tyr 21.0+0.7 21.1+1.4 21.248.6 27.3+3.3 11.244.3 28.1+2.5
RN Phe 7.0+£0.4 17.7+0.7 16.243.9 30.3+0.3 12.3+4.3 29.4+0.8
HER His 27.742.1 29.3+1.0 40.1+4.0 343423 27.6+1.3 38.242.4
#iEm  Lys 35.6+2.2 9.6+1.2 9.6+1.1 16.5+0.4 6.8+0.1 20.3+1.0
AR Arg 26.3+1.7 11.3+1.4 12.1+0.7 23.6+1.3 7.1£0.1 30.5+0.4
Bit  total 3391.8+32.2° 3019.5+18.2° 1 983.2+33.0° 2930.2+38.6° 2249.37+51.0° 2 046.7+3.5°

e FATAR/NG FREORZE R B3 (P<0.05), *Fon EEEREER

Notes: Different lowercase letters in the same row indicate significant difference (P<0.05), * indicates mainly flavor amino acids

2500 ¢
80 OHR-5
8"3 7 o WT-dt
5, 8 2000 d d i
E 2 .
gﬂiﬂ £ 1500 | c
NI = b
B2 2
2= 1000
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& 2
W2 500 ¢
hEH#_AIS

0

—K K =K

ESve

harvest time
2 TERUHEIRIE &3 2 NG REEH
FEEKRETERSE (TE, mg/100g)
Fig. 2 Content of mainly flavor amino acids of fresh

blades of the two strains of P. haitanensis in different
harvest periods (DW, mg/100 g)

AR, —~—IKCRMER S E, HR-5 fl wT-
dt 5 25y 91K 45.2%~38.0% il 39.5%~33.2%,
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WT-dt, W] HR-5 AT S b BT, PRARIG Xk
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5 F WT-dt iy R0 R IETR & B 2B R
e, X5 E AT X B AE R WS N [A] R
WR AR B SR M A SR A b e A —3, Ik
Ab, ANFERGH Y B2 R & R, HR-5 315
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, Ja 3P EERIREEIR, B X ERM
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il 2 X B SR O B 38 0 R BT SRR R, ®
B 2 A dh R IR — KSR T R, Bl 5 328

R EORAECT 5@ I L TR SRR R R K
WIR BERNE B0, RVRR DA R 35 58 32 A ff IR 5 3 o o)
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Niwa 5P 5 BEEE R AT IR 45 - — 3, AN [FRIK
IR F BRI S L R R, HR-5 B
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BRI, — KSR B 2 IR N 32 2 R
FRIW & 7, HR-5 fh&R45r510h 3391.8 fi12131.3
mg/100 g, 5 E A FFE LS R R Bza 0,
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iF g 2 LR A R A LIRS & Y L wT-dr
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Quality analysis of an improved strain of Pyropia haitanensis

LU Yudian ?, DING Hongchang '*,  YAN Xinghong "*

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The improved strain (HR-5) of Pyropia haitanensis was characterized by thin blade, good taste, fast
growing and high production of conchospores. In order to develop it into a new variety, the contents of crude pro-
tein, total amino acid and free amino acid of HR-5 strain and the native cultivated strain (WT-df) of P. haitanensis
cultivated in mariculture farm were determined in this study. The results showed that, (O The contents of crude
protein from the first three harvests' blades were 45.2%-38.0% in HR-5 strain, and were 39.5%-33.2% in WT-dt
strain, the former was significantly higher than the latter in three harvest periods (P<0.05), and with the increase of
harvesting time, the contents of crude protein from both strains decreased gradually. @ The contents of total amino
acids were 361.8-287.4 mg/g in HR-5 strain, and were 321.8-264.8 mg/g in WT-dt strain, the former was signific-
antly higher than the latter in three harvest periods (P<0.05), and with the increase of harvesting time, the contents
of total amino acids and essential amino acids from both strains decreased gradually. (3 The contents of free amino
acids were 3 391.8-1 983.2 mg/100 g in HR-5 strain, and were 2 930.2-2 046.7 mg/100 g in WT-dt strain. The con-
tents of free amino acids of HR-5 strain in the first and second harvest periods were significantly higher than those
of WT-dt strain (P<0.05). @ The contents of mainly flavor amino acids of HR-5 strain were significantly higher
than those of WT-dt strain in three harvest periods (P<0.05), and with the increase of harvesting time, the contents
of free amino acids and flavor amino acids from both strains decreased gradually. The above results confirmed that
the contents of crude protein, total amino acid, free amino acid and mainly flavor amino acid of HR-5 strain were
higher than those of WT-d¢ strain, and that’s the reason why the taste of the former were better than that of the
latter. This study also provided basic data for developing HR-5 strain into a new variety of P. haitanensis.
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