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Table 1 Analysis of nutritional composition of Porphyra haitanensis at different harvest time ( dry based) /%
Ry HEHE eV HLET 4 K5y B
Different harvest time Protein Total sugar Crude fiber Ash Fat
N bk
%71(/ R . 40. 96+0. 25a 29.29x1.07¢ 5.49=0. 10e 8.90x0. 10b 0. 48+0. 02b
First harvest time
KR
. . 35.59+0. 12¢ 32.43+0. 45ab 6. 47+0. 00c 8.69+0. 11c 0.34+0. 03¢
Second harvest time
BV 2
. . 36.32+0. 14d 32.95+0. 49a 6. 83+0. 09b 9.37+0. 00a 0.37+0.01c
Third harvest time
o
MR . 37.94+0. 20c 31.32+0. 25b 6. 19+0. 05d 9.01+0.07b 0. 50+0. 04b
Fourth harvest time
R
AOKSER 39.82+0.43b 30. 03+0. 34¢ 7.14£0. 13a 8. 87+0. 02b 0. 68+0. 03a

Fifth harvest time

L RPN F R85 5 8 3 (P<0.05)

Note: Different lowercase letters in the same column indicate significant difference at 0. 05 level.

Table 2 Amino acid composition of Porphyra haitanensis at different harvest time( dry based)

®2 FERKMHEEREEREAREE(UTET)

/(g-100g™")

A Lok g UK SR U7k 53 K
Amino acid First harvest time Second harvest time Third harvest time Fourth harvest time Fifth harvest time
AR Val 2.35 2.17 2.19 2.24 2.48
HAEMR Met 0.17 0.13 0.12 0.12 0.14
AR Lys 2.29 2.15 2.18 2.23 2.38
AR Leu 2.72 2.50 2.46 2.48 2.67
KINEAR Phe 1.47 1.37 1.39 1.43 1.61
SRR Tle 1.38 1.27 1.23 1.24 1.35
JRER Thr 1.93 1.72 1.73 1.79 1.96
R Trp 0.45 0.33 0.34 0.34 0.41
AR EAA 12.76 11. 64 11. 64 11.87 13. 00
FAG R Asp* 3.78 3.41 3.35 3.53 3.83
258 7R Ser* 1.95 1.76 1.76 1.79 1.93
HER Glu* 4.23 3.81 3.80 4.35 4.17
H & Gly* 2.21 2.10 2.20 2.30 2.43
KA Arg 2.15 1.97 2.02 2.13 2. 44
AR Ala™ 4.11 3.49 3.71 4.12 3.71
fifi 2R Pro 1.43 1.32 1.36 1.36 1.53
Jig 5412 Tyr 1.02 0.93 0.94 0. 94 1. 10
ZHAMR His 0. 47 0. 44 0. 44 0.45 0.48
HFEM B TAA 34. 11 30. 87 31.22 32.84 34.62
AE e TF EIEER NEAA 21.35 19.23 19. 58 20. 97 21.62
fitf R S HE R UAA 16.28 14.57 14.82 16. 09 16. 07
EAA/TAA/ % 37.41 37.71 37.28 36. 14 37.55
UAA/TAA/ % 47.73 47.20 47.47 49. 00 46. 42

L FOREERE R, EAA; MR TAA DR NEAA  E0AT7 Z LR ; UAA . fif R 2 25 1R ,

s

Note :

indicates umami amino acids. EAA ;Essential amino acid. TAA ; Total amino acids. NEAA : Nonessential amino acid. UAA ; Umami amino acids.
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H 3 AT, LA AAS X Fn i, A [A) SRS 32 25 5%
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IR  Met &t Ak, PRI Met 3 583 (10 45— PRI
PEUIERR , 1 AAS PFAY TR, 325 SR A MR AL U &
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AL TR it 7340, Met fIRT 0. 2, SRR 5508 1
BA—E W& RN E, ABAR T3 & 5 A BUE RN E,
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Table 3 Composition evaluation of essential amino acid in Porphyra haitanensis

FAO/WHO PE43FR iR X TR R 1

N 3 AP — e — SORINN FORTIN . SO
ke V WHO sortsi IR TR JoKEE k%R ks Pk 5% Fok g
KR AR RERR it ST A WR T i K First harvest Second harvest ~ Third harvest ~ Fourth harvest Fifth harvest
Essential FAO/WHO Egg protein time time time time time
amino recommended model recommended model
acids /(mgeg™") /(mg-g™") AAS €S AAS €S AAS €S AAS  CS  AAS cs
R IR Val 310 410 1.16 0.8 1.23 0.93 1.22 0.92 1.19 0.90 1.26 0.95
HAR Met 220 386 0.12 0.07 0.10 0.06 0.09 0.05 0.09 0.05 0.10 0. 06
AR Lys 340 441 .03 0.79 1.11 0.8 1.10 0.85 1.08 0.83 1.10 0.85
ZRIR Leu 440 534 0.94 0.78 1.00 0.82 0.96 0.79 0.93 0.76 0.95 0.78
i
$Fﬂ;§kﬁ&+ﬁ§ 380 565 .00 0.67 1.06 0.71 1.06 0.71 .02 0.69 1.12 0.75
MR Phe+Tyr
SELATR Nle 250 331 0.84 0.64 0.8 0.67 0.8 0.64 0.8 0.62 0.85 0. 64
IR R Thr 250 292 1.18 1.01 1.21 .04 1.19 1.02 1.18 1.01 1.23 1.05

2.4 FERAERAERL T
H13¢ 4 W0 3R 583 P kA 16 BRI R, o rp
LRSS 16 B, PUZK FIA K 38349 K6 10 14, —
IR = KRR 13 B, R RDR I 35 5232 Bt
FNAE B IR ( saturated fatty acids, SFA) 4 F 31.93% ~
34.93% ], Hr 3k /K | K FIA K 5638 SFA & 8K
v EHLAEAT 20 K 34.93% 34, 68% il 34. 82%, Al
KM A 12 58 5% 1 PR AR AR I R ( monounsaturated
fatty acids, MUFA) /T 5. 61% ~8. 11% [a] , Hrhpusk
L MUFA S (8.11%) , IsEFE S LR
AR 5 R ( polyunsaturated fatty acids, PUFA) |, A [f]
RCIZ 53K 1) PUFA 5 BRI R LLE AT 57. 71%

~61.38% =z [b], H. i = 7K 5% % & PUFA

PN

Dy o
B =)

(61.38%) ., fE PUFA " EPA DHA Z il /5 b ik 3]
60% LA I, Herh P07k 253 EPA \DHA Z Fl 5 HoBe i,
77.36% ., TE PUFA ", — + f MU 4% BR ( arachidonic
acid, ARA) (5 bl 12. 74% ~24. 37% , Hih sk ok 46 3¢
i A (24.37%) . EPA F DHA B A R M g | B i
FE (5 1k 3 JAE Ak e e i R0 e vk 98 25 A e T RS
IRAEIE 250 5 & PUFA, BE R s B M A .
2.5 WHIRTELERSH

T AR S e B h ST R DL Ak
IEH AR, PRI TEHLIG 3 AR AT e 1 4
H 3 5 ATAL IR S LA 12 PR EHLIC R, 46 Na,
Mg K .Ca 4 Fl 5 18 SR Al Mn Fe Cu.Zn As Se . Cd,

i EJU
Pb 8 it R, k/KER K & &N 24.65 mg-g',
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Table 4 Fatty acid compositions and relative contents of Porphyra haitanensis at different harvest time /%
JiE iR STk 3 ZKES =k MUK 53R AIKEER
Fatty acid First harvest time Second harvest time Third harvest time Fourth harvest time Fifth harvest time

C13.0 0. 09+0. 02a 0. 07+0. 00b ND 0. 06+0. 00b ND
Cl14:0 0. 12+0. 00a 0. 10+0. 00a 0. 14+0. 00a 0. 07+0. 02a 0. 15+0. 00a
C15:0 0. 06+0. 00b ND 0. 03+0. 00b ND 0. 12+0. 05a
C16:0 32.13+1.87a 31.90+0. 27a 29.97+0. 24a 29.89+3.49a 32.00+2. 84a
C17:0 0. 02+0. 00b 0. 05+0. 00a ND ND ND
C18.0 2.51+0.29a 2.55+0. 04a 2.03+0. 02ab 1. 91+0. 60b 2.54+0.07a
> SFA 34.93 34. 68 32.18 31.93 34.82
Cl16:1 0.03+0.0l¢ 0. 68+0. 00b 0. 07+0. 00¢ 1.55+0. 35a 1. 02+0. 32ab
Cl17:1 1.73+0. 19a 2.14+£0. 02a 2.57+0. 02a 2.56+1.05a 1. 96+0. 24a
C18:1 3.18+0. 94a 3.72+0. 06a 3.39+0. 04a 3.53+1.04a 4.09+0. 11a
€22:1 0. 66+0. 05a 0.73+0.01a 0. 39+0. 00a 0. 48+0. 24a 0.41+0. 18a
> MUFA 5.61 7.28 6.43 8. 11 7.48
C18:2 2.42+0. 76a 2.75£0.01a 1.94+0.01a 2.11£0.71a 2.30+0. 07a
C18:3 2.27+0. 08ab 3.20+0. 10a 2.81+0.03a 2.98+1.13a 1.70+0. 13b
C20:2 0.33+0. 16b ND 0.93+0. 02a 0. 84+0. 34a 0.75+0. 15a
C20:4(ARA) 14.49+1. 70a 12.41+0. 02b 10. 00+0. 10c 7.64+0.92d 10. 11+0. 49¢
C20.5(EPA) 24.29+4. 09¢ 39. 68+0. 05b 45.71+0. 40a 21.04+4. 22¢ 12.29+2.17d
C22.6(DHA) 15. 67+2. 05¢ ND ND 25.34+1.31b 30. 56+3. 58a
> PUFA 59. 46 58.05 61.38 59.95 57.71

T SFA M RIS ITRR s MUFA . SR FINE TR ; PUFA . 2 AR ANNE TR s ND R A o [RAT AR R/ING FREROR 22 5 25 (P<0.05) . R,
Note ;: SFA ; Saturated fatty acids. MUFA ; Monounsaturated fatty acids. PUFA ; Polyunsaturated fatty acids. ND: Not detected. Different lowercase letters in

the same line indicate significant difference at 0. 05 level. The same as following.

R T H AR IR 4858 K & (P<0.05) K TTE
HAZ S5m0 e Rl F i e ok
S Mg F i (10.98 mg-g™') Mg JTTRAIE W ALK
P BRI S R o O R AT AR . =K
SR Fe S (1,45 mg-g "), B & T HAB R
WO LR 28 3% Fe & i, Fe J0 28 J2 ML 41 2K 1 A9 20 830
G K Ca SRR (0. 81 mg-g) , HA
A T e AR R A AR S KSR Zn
A (0. 13 mg-g™') , Zn JCR BA A ARG LT
B PUEZAMEMTY . RRERIUHIR 32 AL R
B 2R SRR, W RE S RION IR

3 itig

AHITFEIE i BT HEBAN TR R MO 9 32 52 5 B 3R I
PR IR ESEE PR R RS ML SRR K
O3 AR I B A R WO A R A A 2 R AR
e, ABTETE o Az 558 IR Mo 1 A2 AL B

A O S DUNE 378t = 5 s el U < N T TS
KIZE R E A & B (40.96%) , — K & B Ak
(35.59%) , 2 e RAR S T i R 3455 T AR B 5550 1)
R (39.6%) , KT B AL (33.4%) , 25k
T Ja BRI 3 X T BB 5 SRR 2 AR RN
WO BA T ARG K BB 2 SR ATV A 3 i,
LR i I I BN T IR £F 4k B
Gy¥aZ X5 AR G MR e AR A R SR IR, L
HORLLT 4 & B YRR TE 4% ~8% 2 18], EXE TRy
I B2 2 TR 2, QSRS R AR R 57
B K IRIREE RO R SRS ] )R B[R] 45
AW FELE T, AN R SR MO 119 15 56 S SE 1R L
AT 30.87~34.62 g-100g™" Z 0], H 2K 1 i & iR
LA P, SRR U AR SR I R
TR — & BRI E, BRSS9 R g
SRS SRR T WS A28 MR S R AR
R AL, & 8 M E R, & & KA H
M2 AR NAR e AR K2R R
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Table 5 Inorginal elements contents of Porphyra haitanensis at different harvest time /(mg-g™)
TEHICHE STk 3 ZKES =k MUK 53R AIKEER
Inorginal elements First harvest time Second harvest time Third harvest time Fourth harvest time Fifth harvest time

#H Na 11.87+0. 71b 13.69+0. 82a 11.20+0. 67b 9.55+0.57¢ 8.67x0. 52¢
BE Mg 10. 46+0. 63a 10. 98+0. 66a 10. 60+0. 64a 8.93+0. 54b 8. 18+0. 49b
1K 24.65+1.48a 19.32+1. 16be 20. 63+1.25b 18.01+1. 08¢ 17.41+1. 68c
5 Ca 0.51+0. 03¢ 0.73+0. 04b 0. 81+0. 05a 0.73+0. 04b 0.41+0.02d
£ Mn 0.10+0.0la 0.09+0.0la 0.09+0.0la 0.07+0. 00b 0. 06+0. 00b
R Fe 0. 64+0. 04d 0. 89+0. 05¢ 1.45+0. 09a 1.10+0. 07b 0.59+0. 04d
i Cu 0. 03+0. 00a 0. 02+0. 00b 0. 02+0. 00b 0. 02+0. 00b 0. 02+0. 00b
B Zn 0.13+0.01a 0.11+0.01b 0. 07+0. 00¢ 0. 07+0. 00¢ 0. 06+0. 00¢
fifl As 0. 07+0. 00a 0. 06+0. 00b 0. 05+0. 00c 0. 05+0. 00c 0. 05+0. 00c¢
Tili Se <0.01 <0.01 <0.01 <0.01 <0.01

4 Cd <0.01 <0.01 <0.01 <0.01 <0.01

# Pb <0.01 <0.01 <0.01 <0.01 <0.01

ISR S OHOT R A S M R A, HIEhLoT
EEHEBEA/NIF N K > Na > Mg > Fe > Ca > Zn > Mn
> Cu, X S5 OAREIHREES fRIFTE 45 AL, X AT BE SR 1%
SRS AR B3k, AN R [FER U Y 35 25
3¢ As \Pb Hg Cr & &#MKT GB 2762-2017 & {5
YRR 0 e ) e K BR AR, AT AR S R AT S G
REM., RUFFPIZERM PUFA 5 RRIR LLAE A
F57.71% ~61. 38% 2 [f], S 2= 50 W 9 () 4 458
BRIV T 7 L BAR S , FERFFE i 15 FPOAS ] R Ex 5558
MR AR B 2 & A T 50. 86% ~62. 05% Z [H]
K DA SRR 5550 2 58 S0 WA 1) 32 A
A0 oK S SE HA B i TR AT I T, 4 T e
A B 1k 400 ~600 TG, T A (E 28 3% 5 S8 RN AT Jin
TR, B AR, KK E RT3 BEM N 20~40
IC, BT A THETE . APPSR BRI IREIR 53
WA B HAR4E TR \DHA EPA, B
47 1 B SR O AR R R PN, W T3 7 o
BRI 2K 20 DHA EPA 25 IhREPE 40 1Y
TEVERFY AN RS 2 (R 522 Ay ™ b BRE B, T L
AP PR A K 5830 25 30 5 | i BR BT 15 Y 25 () 8, X 38
3RS T b iRl fid e & S AT 2 S,

4 it
ABFFE A [ R 25 1 8 T A AT T &

GEHl AT HEER , S BRAS [R) RSO I 28 58 W S EE o
SE TCHLICE \DHA (EPA, B R A7 8 5= Al AT

KRR AT A FRBOIIE SR EEAE 57
WO EAEERR MR AN GO R BEAT R G A, kS
R S SR A B e R IR L, FA B 7 i B
{ETHEZS 8], ABFTE N IR SR T A A 280
TARBE T —5E MBS
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Nutritional Analysis and Evaluation of Porphyra haitanensis
in Shantou Area at Different Harvesting Stages
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Abstract; In order to evaluate the nutrition and quality of Porphyra haitanensis at different harvesting stages in Shantou
area, the basic nutritional components, amino acids, fatty acids, inorganic elements were analyzed, and its nutritional
value was investigated.The results showed that there were significant differences in the contents of protein, total sugar,
crude fiber, ash and fat with the harvest periods (P<0.05). A total of 17 amino acids were detected in Porphyra
haitanensis, among which the highest contentreached 34. 62 g-100g™" in the last harvest of Porphyra haitanensis and the
lowest was 30. 87 g-100g™" in the second harvest of Porphyra haitanensis. According to the nutritional evaluation by
amino acids score (AAS) and chemical score (CS), the first restricted amino acid was Met. A total of 13 to 16 fatty
acids were detected in the Porphyra haitanensis at different harvesting stages, all of which contained a high proportion of
unsaturated fatty acids. 12 kinds of inorganic elements were detected in Porphyra haitanensis at different harvesting
stages, including four major elements such as Na, Mg, K, and Ca, and eight trace elements such as Mn, Fe, Cu, Zn,
As, Se, Cd, and Pb. This research provided a scientific basis for the sustainable and healthy development of Porphyra
haitanensis processing in China.

Keywords : Porphyra haitanensts, nutritional composition, amino acids, fatty acids, inorganic elements





