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1 HMR57E%

1.1 AR SCERARL: BRI B R BT
BGE AR B IEEFR Y . LA AR R IR
P, J B B A A AR R TH A9 2N DL 5 R A ) 4%
B, WO/ B AR i e, H AR K
ik 48 h JE AR S . WIMRIREE 27 ~ 29 <C, ot
HEGREE 3 000 1x, JEJE 12 L:D=12 h:12 h,
1.2 KWHE
121 I 4, BRHAFKREEXFEFATE
PEBCR/IN, 24 99 g AOAE sl v i, FlHLHL
9 BRI FHALHT [ E7E 0.6 mx0.6 m BUZ M F 7K e
D R B e S D YT G LN Ry = <
34K), W R AR AL, LR/ HR 6 em.
122 I) 4. HERXAFAFFEESN TIRER
F BN AT EMN: 5EXFRHEE TR —
REE, H AR K 0P8 5 H IR AL 60 d, KR
27 ~30 °C, FRBE 29 %o, JGHRSRIE 0 ~ 3 000 Ix, 7EHE
FELFE PR EE 0.83 m-s™ HBNIK.

g DX FR0H A5 F: SR E A0 A R (19°
18.395'N, 110°39.018' E), 7K ik 23.72 ~ 35.48 C, £k
JE 29 %o, YEIRGREE 0 ~ 85 155 1x, 410 58 1 [X 7
0.25~34.76 m's™,

123 ) . #HEBHFRELEX M4 T IRmEH
BIFAEH I 20) 60 d F25H, 7B BURE IS
TiEbm R KOG S AR P 3 A8 L 43 A B N 5 B 45 7
T AT PG, ) B 79 o A X ) A o 45 B L B
6 1y, W5t J ST 346 . s FHARBILGH PR A i e 7 0L
EisliE R
124 I 4. HEAFREEXTEKE RS
REHmEMZ A 60 d )5 FEHLE 10 430
DO i JoT e, PR T WK AR R R T AR E
Ko HE B AF (Weight Gain, WG) FIATN K
# % (Relative Growth Rate, RGR) .
WG(%)=[(M~M,)/M,]x100,
RGE(%-d")= [ln(%)/t]xlooo
Ao e RS E], BL d; M, AT IR e T,
07 g5 M, J ¢ RGBT EL, B4 go
125 I 4. BREARFEEXLH TERAE
AR EQNSELSN 60 d)T, ME B

HERERMEREAM SR, HhrtgEa
(Chla.a) FIZEHH 4 | 28 (Car) o 4355000 5 2R
ToK F BEFR RS 32T 3 1 (PE) A i & 1 (PC)
JoT et 43 A5 A D R R P IR 22 B A HBA )
126 L) &, HERAFRBEEXEH TEHEAT
BERAEIH DRI T 50 C TR
5.0 g KL IR T8y, B T 500 mL BEARH,
100 mL 5%KOH ¥, 70 °C /K¥ALHE 1 h, 200 H
TR U8 . 2)BEARAKPE, I 0.1 mol- L™ £h & A
e, 3) A 1%NaCIO 4 H 30 min J5 /K ¥E R
Pk, 4)IA 300 mL 25 77K, 85 C KIFHEHL
2 h, 200 Hf MR UE . S)UEWIE AE 20 C vkFE
B R . OTERIKE B8 2 URES T, BUT R UR,
F 200 B8 08, 7)H 2B F/KIEVE 2 ~ 3 i,
BT 500 mL BEFRH, —20 °C vKAEA % 8 h, 8)'E
FEZES AU THEHL(-80 C) P T, KA N E
ol 0 TC R B, T T 29 80 C K.
9) LT KPR B R IR () o 1153
RS
OO 1. it 4
KA & = TR TR
127 I 4. BREAFAEEXLF TLE
FRASBENSH  DIERE RS EIE, K
3 BRI E SR T (GB 5009.3—2016)H B4 T4
U RLG 5 E A9 I 2 R FH (GB 5009.5—2016)
R R RET HE A & &0 2 R H(GB
5009.5—2016 ) Hr Il [ 0L S 3 f (0 I SR
FH{GB/T 15672—2009 ) 1 it 2 Jd 7K A Jsiopi 1 71
A=k S K 4y Fr i R I E SR H (GB 5009.4—
2016) TR AR EET, 2) B SR AIE .. R
FH{GB 5009.124—2016 )R B /K fit E FEFR 1L
3)NEMmR & = E . kA (GB 5009.168—2016)
g AL AR D5 R P iR LA Agilent SMI €2
AL 2 . HFPITE & B E . R H(GB
5009.268—2016) i i iR 71 % 12 7 H 3€ B Thermo
75 W) ICP-MS XA 2 o 5) 8 F o8 7= M (6 71
o BIEFRIT /S BN 2400 A/ DR S50 ()
AAS (%) =%x100,

x 100%

cs (%) =§><100,
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EEAI =

n al a as ap
— x 100 |x[ = x100])x[ =—x%x100]---| —x100]],
ﬂ@f )%&X %@f )(&X ﬂ

KP: a ARSI E LR Y F &, H0 mgrg
A 2 FAO/WHO HrifiE s 2 v 0 1 i b 75 2 2R 1%
i, B0 mgeg 'y S ARG O A AR A
FEWR &, B0 mgeg s n N UYL .
1.3 EHIFEAIE R Excel 35 B 52 55 £ P A
SPSS18.0 4t 11 4 4 i 47 %5 U5 Ak R K G 1143 7
S 45 2 UL COF ¥ {8 +45 #E 22 )F 78 . A One-
wayANOVA (Turkey ) Fll ¢ ¥ 56 > PEA% 22 5 2 8] )
Z5, P<0.05 FoRZE RN E .

2 HERESW

2.1 FASteE mE A, TSR Bk
T H AR I HE T (& a FTE] b) 22 AN
i, oA R B AR SRS I, ok K R L
BT R, B RR B R A TV DX FR B A BB R A

BUR K, B A, R 2 AR, Bfkim
WL, TR M (& d fE o) 7fEsi MBS LYk
PR B2 22 55, BT N, A dE A I XS A
HAESSCIRE, T AR 58 1 SR R 5 e s
PR, HAor kR M &Y . 1 X IR T A
TR, iy Ea @, k1 o, T
A X SR FE SR A UL TR I 5 25 2R, V6 X Bk
B oA B 2 2 T 1) AR IR BB, A
o B S S T R R R )y T, A A R A AR =X
TSR T B EES

22 AKFEESHT PRI A KR
R 2R T AR B R 4 o i 0 IR T
X FRFH AL (P<0.05), Hoh T fb 3Rt 40 i Fe X i
S (217.2342.08 ) g, T X 57 58 41 1) I 28 o oy
(296.34+4.89) g, T.J ALF25H 2H AL AR AR
T 23 BT e 34 0 38 J8 I T IX SR B 4 (P<0.05),
e T A 3 5 4 BB R AR X A K TR A (1.29+
0.06) (%-d™), i i 34 Jin %4 (117.18+6.02) %; 1M

a. TJ fLFRFB

I b T IR o T HIRRBA R, A1 X SRIEBUBCT 5 o6 X SRI I UBIE 1T £.16 X FRIE BB R 28

a. Back of Betaphycus gelatinus in sea area; b. Ventral surface of Betaphycus gelatinus in the factory; c. Part of Betaphycus gelatinus in the factory; d.
Back surface of Betaphycus gelatinus in sea area; e. Ventral of Betaphycus gelatinus in the factory; f. Part of Betaphycus gelatinus in sea area.

E1 I 5BXFERRIELEILL

Fig.1 Morphological comparison of Betaphycus gelatinus between factory and sea area

x1 EENMUERNELER

Tab. 1 Measurement results of appearance characters of Betaphycus gelatinus
FRIHMRE s K /mm Y BE /mm JEHE /mm
Cultivation mode Number of branches/n Length/mm Width/mm Thickness/mm
T.J4k41 Land-based (16.22+0.91)" (22.15+0.97)" (4.23+0.25) (2.24£0.11)
11X 4 Seafloor-sown (26.59+1.21)" (31.32+1.48)" (4.16£0.22) (1.95+0.13)

TE: [Al— SBR[ R 22 Stk .35 (P<0.05) o

Note: Data marked with different letters in a column mean significant difference(P<0.05).
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Tab.2 Comparison of growth rate of Betaphycus gelatinus between factory and marine culture

ETITE Wiy WA R (%ed ) e BT/ %
Cultivation mode Initial weight/g  Final weigth/g  Relative growth rate/( %-d™) Percent weight gain/%

T.J {1k Percent weight gain/%  (99.05+0.46)  (217.23+2.08)® (1.29£0.06)" (117.18+6.02)°

MEIX 41 Seafloorsown (99.18+0.28)  (296.34+4.89)" (1.81+0.04)* (196.87+£5.72)*

1 [F— bR R R R 22 7 B 3 (P<0.05) .

Note: Data marked with different letters in a column mean significant difference(P<0.05).

TR DX 7 5 20 BB 1 A X A K R Sk (1.81+0.04)
(%-d™"), FiEHIN435 0 (196.87+5.72) %,

23 BERMEEEQNNT MWAFRERLTF AF
MR AW S22 2 in, T e
ZH IR AE Chla F1 Car & & 36 & T X R4
(P<0.05), H v 10T 4k 5% 78 20 B A% A9 Chl.a il
Car F 090 (31.56+1.22) pg g™ F1(19.39+3.31)
pg-g s T E X SR 5 A 3R Chla #1 Car & 47
H4(21.03+2.03) pg-g ! A(13.57+0.36) pg-g's T
T AL STt A BUAAE PE Il PC & B 38 T IX 35
FEZH (P<0.05), Horh T {b 3240 B PE il PC
&0 Wk (443.89+4.55) pg-g™ 1 (48.88+1.22)
ng-g 'l MR X FRFEA B PE Al PC & 243514
(338.38+37.82) pg-g™' F(32.32+42.33) pg-g's

~ 500
o 450 = = T.J {k3%FH Industrialized aquaculture
& 400 lT’ WX F#%H Marine aquaculture
=50l | |7
¢ Q
%E,‘ % 250 %
= 8 200 %
2 150f %
2 100t | |7
2s0b | | & a b a b
PE PC Chl.a Car

2 IS5 EXFEERBEMEEESESE
Fig.2 Pigment and phycobiliprotein content of
Betaphycus gelatinus in factory and marine culture

T R — AR AR TR 22 570 8.3 (P<0.05)
Note: Different letters of the same indicator indicate significant
differences(P<0.05).

24 FHREREESH WK 3 PR, XA T
T AR SR 51 X SR B AR I R P
GERRY, T LI BN R PR & &N
34.00+0.67 %, i X 7 58 B AL 1 < 0 5 1 A
28.67+0.92 %; 1) ALFRFH 5 g X FEFH B AE R 7
W 5 T JC B 3 22 7+ (P>0.05) .

25 EMEFRMOSH  PIFhSREAR N A S
TR T AN 3 iR . PIFRFRAERIC T A Bk

B K o e i, T AR IX R B 21 K o3 B
HAIM(75.06+0.40) % F1(70.91£0.45) %, T.J 4k
FRPH A TR ML L ORI G & = 0 i Tl IX
FEBE4L(P<0.05), Horp T ) fb 20 AL BR RS i
LA A& 1220 914 (0.50£0.09) %, (3.25+0.11)%,
T VA DX 5 2 B A RELT I o KL 10 5 St 40 il oy
(0.20£0.01)%. (2.02+0.14)%. T.J ALIEFELH AL
BB 5 8 S I i X 3R 41 (P<0.05), Hop T
T ARG AL K oy 5ok (9.87+0.34) %, T X 7%
FALH K53 E5 1M (11.65+0.78) %

2.6 SEBRAKSEFEM k4 0%, PF
FRIAM T RS A 17 FAEAR, 45 8 Hhasdi
FILFR, 6 Fh R EILR (DAA), P A E R (Glu)
AR R A, T AR R X SR 2 SR A AL
B Glu S ilisg] 4.1, 22 mg-g'. 1) {bF75H
AL DAA 7 2= Tl X IR AL, 430 2 11.80
1 7.84 mg-g's T AFRGHLH Bk 2 IR o B
BN Glu &N 4.1 mgg!, AEMRE TN 25.14
mg-g ', WiF A MR SN 8.88 mgg!, EAA/TAA
J 35 %, EAA/NEAA N 53 %; ¥ [X F7 5 4 Bk &
B & B i I Glu &8 2.2 mgrg !, E LR A
HH 17.00 mg-g !, MAFEIERR S EH 7.11 mg-g ',
EAA/TAA } 41.82 %, EAA/NEAAK 71.89 %, 44

40
X357 I

§§30-

I8 § 25|

Qu

g1t

FE o) _
<

VoL

0

Tk aeaH 1 X IR FH
Industrialized aquaculture Marine aquaculture
3 I HEEXFEEKFHEKASE
Fig. 3 Carrageenan content of Betaphycus gelatinus in
factory and marine culture
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Tab. 3 Basic nutrient composition of Betaphycus gelatinus in factory and sea area

52 K53 1% HLRII/% R H/% S % TR 1%

Modes Moisture/% Crude fat/% Crude protein/% Total sugar/% Ash/%
T.J " fk41 Landbased (75.060.40) (0.50+0.09)* (3.25+0.11)® (8.4+0.15) (9.87+0.34)"
WX 2 Seafloorsown (70.91+0.45) (0.20+0.01)° (2.02+0.14)° (8.8£0.12) (11.65£0.78)*

VE: [F—S bR A ) 7 s 28 54 3% (P<0.05) o

Note: Data marked with different letters in a column mean significant difference(P<0.05).

F4 I UE5ERERSEBRARRSEENT

Tab.4 Comparative analysis of amino acid composition and
content of Betaphycus gelatinus in factory and sea area

T) &8 XS E/
. / g!)
HIER . (mg-g s
Amino acids (mg-g") Contents in
Amino acids Seafloor-sown
(mg-g™" (mg-gh
RAEF MR Asp” 2.50+0.07 2.00+0.03
FE B Thr 1.3040.05 1.00+0.01
22 FRSer” 1.30£0.02 1.00+0.00
HEBGlu® 4.10£0.01 2.200.6
HERGly" 1.30+0.08 1.00+£0.03
NERAla” 1.50+0.07 1.20+0.01
=R Cys 0.34+0.09 0.13+0.06
R Val 1.5040.04 1.20£0.02
HEHAMRMet" 0.26+0.03 0.30+0.07
S E R e 1.00£0.05 0.88+0.03
TR B Leu 2.00+0.03 1.60+0.02
% Z FR Tyr 0.49+0.04 0.44+0.08
KN A Phe 1.3040.09 1.00£0.11
AR Lys 1.10£0.07 1.00+0.06
2= W2 His 0.45+0.02 0.310.12
HRA MR Arg 3.60+0.05 1.30+0.01
Jfi & #2Pro” 1.10£0.09 0.68+0.02
R MR (TAA) 25.14 17.2
WA LR (EAA) 8.80 7.11
IR TR
(NEAA) 16.34 10.09
SIREILR (DAA) 11.80 8.04
EAA/TAA/% 35.00 4134
EAA/NEAA/% 53.86 70.47

T W E SRR, SRR
Note: *is essential amino acids, “is the amino acids
relating to taste.

4 WHO/FAOHf 7% 1 # M | 1 it & X
(EAA/TAA TE 40 % /£ £, EAA/NEAA £ 60 %
PIE).

H 45 WHO/FAO FRAH AR 1 Btk DA J 423
R AT AR AL, T T SR 1 L
FRIT4r (AAS) | b2 1T45 (CS) RN 2 B IR H5 5K
(EAAD KV A B R E SR, 5 R W3 5.
AAS 25 5L 1 7R 9 ol S 6 2 55— PR ) 42 3 R AT 2
Lys, 55 —FR$IMERA SRR e, Hhig X FRFEZ
PR IR VT A HFh LR P43 5 100, 43
%)J& Thr, Val, Ile, Leu. Tyr+Phe, #F& FAO/WHO
B FHE AR ARV (PEA3 B2 T 100, 22 HH 122 28 ik R ks
I WHO/FAO f5X, B FRMEM ) . i T k3%
E 4 B 3R A Thr £5 4 FAO/WHO (1) #7245
HE . TR AL AP0 (CS) &5 2 I I X FR 5 40
TR B — PRI P LR e, 5 — PR il Z SE R N
Tyr+Phe; T.J {57 58 2 BB o — BR il Pk 2 S 12 hy
e, 45 — BRI E IR K Lys. WX F258 20 BiA b2
T AR T T AR AL T4y, Horr, X 5%
B 2H B I 0 T S SE R T8 B (EAAD K 111.65, T
J A FRFH A B )y 84.05,

2.7 FEMERARSEFEM ik o KigiFar
L, T AR SR BE S U DX SR E A ) SR A T
SFPIRIER, b 1 BRI AIAR TR | 2 Fh AN TR AN
REWTIR AN 2 Fh Z AN RN ARG DT IR o TR AR T R 2
RHPR (C ), Fofr it i T b W IX FRFE R i
Jo R S B 1 HL 0902551 65.52% ., 48.84%. FAANA
FNR TR LLAR (Cg. ) N, ZAMFNR TR & &
AEAE VIR (Cog.g) I A B HIGR (Cages) o

28 HHITEEARSHT R 7 H, AL
il ih 18 A BT R, AR 4 FE R ITER K.
Ca, Na, Mg 1 14 #1f#{ # ST &R Mn. Al. Co. Pb.
Zn, Cr, Fe, Ni, Cu, As, Cd, Hg. Ag. Sc, H:HH
WIUREMITEAE T SR X SR A
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Tab. 5 The composition and comparative analysis of essential amino acids in protein of

Betaphycus gelatinus in factory and sea area

2EA T fbFRAE A T X FRFH B
s Wit/ Land-based farming Seafloor-sown farming
. FAO/WHORE R/ " ™
T E IR ¢ BEaE " iy (A "
e S T T - G e I
. FAO/WHO . =e s i =e P W
acids B protein Mass . . . Mass . . .
mode/(mg-g ") . Amino acid Chemical . Amino acid Chemical
pattern fraction/ fraction/
. . score score . score score
(mgg) (mgg) (mg-g™)
Fa R (Thr) 40 51 97.06 100 78.43 123.76 97.06 97.06
MR (Val) 50 73 81.37 92.31 63.22 118.81 81.37 81.37
st a R (1le) 40 66 66.00 76.92"  46.62" 108.91™ 66.00" 66.00
SR (Leu) 70 88 90.00 87.91 69.93 113.15 90.00 90.00
IR RS »
2 (Tyr) (Phe) 60 100 71.28 91.79 55.08 118.81 71.28 71.28
HHER (Lys) 55 64 77.35 61.54" 52.88™ 90.00" 77.35 77.35
DT LR TR L
EAAI 84.05 111.65
e, S — PR R, 55 PR R
Note: " means the first limited amino acid, ™ means the second limited amino acid.
A = \A
%6 T USBREREGRARRSE 3 W i
Tab. 6 Composition and proportion of fatty acids in 3.1 WEEEXWEREKEEE oA

Betaphycus gelatinus from factory and sea area

o s T EENS - VAN -
mmmat IR e i (g g
) (mg-g™") .
Fatty acid . Contents in Seafloor-
composition Contents in sown (mg-g™")
Landbased (mg-g™)
Ciso0 (5.7+0.02)* (2.1£0.01)°
Cis (0.7+0.01)* (0.3£0.01)"
Cao.4 (0.8+0.02) (0.6+0.03)
Cail (0.5£0.01)* (0.3£0.01)°
Cy:s (1.6+0.04)* (1.0£0.03)°
JEDTRR i 8.7° 43°

T [ AT hRE AR B R 22 M B 2 (P<0.05) .
Note: Data marked with different letters in a row mean
significant difference(P<0.05).

3R 2 880 mg-kg ™ 12 750 mg-kg ', MRICE
TR CZEAE T AL IR RN X 5 58 4L A0 5 143931
47 39.1 mg-kg!' £l 42.5 mg-kg ', AR, 5 (Mn) .,
B (AD . BF(Zn) T.] LSR5 5 X 25 A B 1Y
B ERRR, Mn & 2 X BT 375
5, 58] T 9.05 mgkg! s FE(Zn)E R T LI
BB X AR T 5.44 mg-kg !, A8 (AD B X
Fe T 30 mih 3] 1 57.1 mgkg™ ., Rt R
A HH 1 R £ 2 A AT

TRUBCEE G A 3 1) R B I, 98 XK PEAE NS
R IEA IR — R b S8R TR A AR
77 AELHC S B3 TR 28 7 A1 9 v 2 A ol L O
SZRIBR o A5 R N, 2 P B IR HOR o T 25 4%
AR ARG S TR ER 4R TR -5 TR 1 1
I8 IR ER PR BT Y A2 BRI AR, T S BOHOE &
ROREEIG . Ik, 8 VI E M — 5 5 Bk A
BRI R G IR IR R o ARBFTE4S

R, T A IRIE 5 i XA G0 % BE A N B 1Y)
EEFHERA B . T AR SR R I
BE IR, GEE s HAZF N EAE
Wi o FEOMAASE A 73 I, 5 R T AR R X AR, 2% I it v
T &) o AHEZT, HE DXCTR B Y U8 1A T
REAE, Wil R Ee O, WEREYUR, 72
MU HL K, A B, A PRk B
X BEIE AR AR 5 R A A 2R S50 A A A
o TEPBCEGR b X IR IR L T 1T 1k
FROH; TR b, X IR BB s K . T
ol 75 BT BRI ) 9 2 NS 22 52 8 (.
o MK N 22 57 0 25 R R BB T e A K AP
B Kt A E R SR (i 3 B



1068 T LW ( HEIL) J. Trop. Biol. 2026 4E
7 I HEEREETYTEESE
Tab. 7 Mineral element content of Betaphycus gelatinus in factory and sea area
T Ak &/ XA e/ T e &/ T DX A/
JLE (mg-kg™) (mg-kg") JLE (mg-kg™) (mg-kg™)
Elements  Contents in Landbased  Contents in Seafloor-  Elements  Contents in Landbased ~ Contents in Seafloor-
(mg'kg™") sown (mg-kg™") (mg-'kg™") sown (mg-kg™")
K 2.88x10°+135.61 2.75%10°+122.32 Cr 0.260+0.010 0.675+0.020
Ca 417.00+33.13 618.00+28.32 Fe 39.10+5.12 42.50+6.32
Na 3.80x10°+£145.12 4.75%10°+189.12 Ni 0.155+0.110 0.579+0.010
Mg 992.00+38.21 1.04x10°£72.14 Cu 0.784+0.040 0.713+0.020
Mn 2.82+0.56 9.05+0.63 As 0.733+0.040 0.708+0.030
Al 8.98+0.45 57.10+5.78 Cd 0.007 35+0.006 00 0.002 49+0.001 00
Co 0.034 8+0.010 0 0.516+0.030 Hg 0.004 69+0.001 00 0.009 56:0.007 00
Pb 0.101+0.06 0.093 7+0.030 0 Ag 0.062 6+0.010 0 0.062 2+0.020 0
Zn 5.44+1.83 2.21+0.12 Sc 0.005 79+0.005 00 0.029 5+0.040 0
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Effects of two cultivation models on the growth and
quality of Betaphycus gelatinus

Huang Liangfu'’, Chen Yunpeng®’, Wu Xiangyu', Cheng Fen',
Tang Xianming', Yang Shouguo'

(1. Hainan Academy of Ocean and Fisheries Sciences, Hainan Provincial Key Laboratory of technology for tropical seawater

aquaculture, Haikou 571126, China; 2. Sanya yazhou bay investment co., Itd, Sanya 572024 )

Abstract: This study systematically investigated the effects of two distinct cultivation models, land-based industrial farming and
seafloor sowing, on the growth characteristics and nutritional quality of Betaphycus gelatinus, aiming to provide a theoretical
foundation for optimizing large-scale cultivation practices. Through a 60-day cultivation experiment, it was observed that
seafloor-sown B. gelatinus exhibited significantly higher branch number, branch length, relative growth rate, and mass increase
rate compared to land-based industrial farming (P<0.05). Specifically, the mass increase rate for land-based industrially cultivated
B. gelatinus was (117.18+6.02)%, with a relative growth rate of (1.29+0.06) %-d"', whereas seafloor-sown B. gelatinus
demonstrated a mass increase rate of (196.87+5.72)% and a relative growth rate of (1.81+0.04) %-d™". In terms of pigment
content, land-based industrially cultivated B. gelatinus showed significantly higher levels of chlorophyll a, carotenoids,
phycoerythrin, and phycocyanin compared to seafloor-sown specimens (P<0.05). No significant differences were observed in
carrageenan content and gel strength between the two cultivation models (P>0.05). Industrially cultivated B. gelatinus contained
higher levels of flavor-enhancing amino acids, while seafloor-sown B. gelatinus exhibited superior amino acid chemical scores.
Additionally, industrially cultivated B. gelatinus had higher potassium and zinc content but lower levels of calcium, sodium,
magnesium, manganese, and aluminum compared to seafloor-sown B. gelatinus. The findings indicate that seafloor sowing is
more conducive to algal growth and yield formation, whereas industrial farming promotes the synthesis of photosynthetic
pigments and flavor-enhancing amino acids.

Keywords: Betaphycus gelatinus; breeding mode; growth characteristics; pigment; inorganic element
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