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Fig. 1 Illustrations of the nutritional and health benefits of aquatic products based on "the resource complementation

of water and land, a balance of Yin and Yang"
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Tab. 1 Ratio of amino acids composition of some aquatic products %
5 BEA]
aqua:i’; r'l”ducts EAA/TAA EAA/NEAA FAA/TAA r;ffji}i
KPR Euphausia pacifica 46.04 85.31 34.25 [17]
FAMRBUR  Euphausia superb 43.96 78.28 35.45 [17]
FEBXTER  Fenneropenaeus chinensis 45.29 82.80 3341 [17]
#l  Carassius auratus 41.41 70.64 39.15 [14]
1e8i  Lateolabrax japonicus 42.33 73.41 38.43 [14]
VBT Macrobrachium 39.15 64.35 38.20 [14]
o IRJEFAT  Procambarus clarkii 39.96 66.56 39.68 [14]
W% Siniperca chuatsi 40.79 68.88 38.13 [14]
HAXIUR  Penaeus japonicas 38.79 63.38 45.14 [14]
TIBHAUR  Metapenaeus ensis 37.26 59.40 41.60 [14]
rRAELR IR (B A)  Eriocheir sinensis (meat) 38.12 61.60 38.47 [14]
#§2%  Holothuroidea 33.92 51.48 58.50 [18]
H: EAANMFEEER: TAANBEFE: NEAANIEUFHEEE: FAANRIRE SR

Notes: EAA. essential amino acid; TAA. total amino acid; NEAA. non essential amino acid; FAA. flavor amino acid
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FIAHIFIE W R (unsaturated fatty acid, UFA), —
L E TR DR A BT . R R R D R 1) £
A S SO R A R FERG 5, 1 O I A
I T AU ™Y, I 5] & RE R 35 ARG i A i Tn) Y
ifi LA 713 5 DHA #1 EPA M CER M -3 Z AR A
RE Wi lR , 76 N PVRE0AM 0 2 Bl . o 40 B & 7 B i
TR A 4 7 1D R 4 A B

AR SEP 3 o A E R e, R
FE R R H & RE A ARSI & il &,
Z AR ER (polyunsaturated fatty acid, PUFA)
P ER IR AL, H B TR ERIRA . AT
KRS, . 4 . EERNREHFIK
Bl TR RS, (HiX R RS L SFA,
S N AL TR KX . AT EE R
P A, 7K A SE S L B R PUFA. DHA

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

S M R T R 2R R e R I 1Y) A
mmﬁ,ﬁfwmmmﬁmﬁAﬁ%%mM%
MO 3hsE . e AW AERMEED, H
FEETF BRI, HibgYinsy. K
T B BRELKEPILTAE DHA, )
WAk A R et . = e S A
B UFA, sSkEE S o TREfM . &l
o RV Vi () £ 3 v B T R R A B, 4 SR SR W
=gttt PUFA S5 25%~35%,
Horf EPA FI1 DHA 9 7 it 555 20%. #2545
XF 15 FIR K 0 B 7 B 40 BLHE AT T b, 4

F U H PUFA & 378 35% A I, Hd g g
[ DHA 1 EPA 118 i 28 536 30%., JREr a5
Xt % (Aristichthys nobilis). K HR 4 ¥ 4 (Thunnus
obesus) FR VG 6 1 0 Sk 04T 1785 FR N E 54T,
SR FY =R S A FE N UFA, S8
RE W IR & 2 Y 61.30%~82.40%, Hirp 4 # fa ff 3k
H1i EPA Hil DHA & & 5 BRI R 1Y 37.79%.

https://www.china-fishery.cn


https://www.china-fishery.cn

1238 KooPE

% W 45

e, 7EH
P, AR K™

WOEFRERCH, Al RLE oK Bl AN Y
5% DR b FE R A2 A

10

S

9

S

8

=
content
e T I~V e NN |
o o o o o & o o

H NS H ﬂkﬁiﬁ B

ansu Shannxi G II
bl ack pig Ch b silky fowl gallus xi nnnnnn
pig domesticus

" AR %

polyunsaturated fatty acids 337 591 10.40 15.37 25.84

o AR DI/ %
monounsaturated fatty acid

AR %
saturated fatty acid

55.22 49.10 56.10 50.62 41.31

41.43 37.36 33.49 33.99 28.68

P B Z A RIR W R, DABRIIE AR 4 T
EREH (H2).

‘1"#9&’2% PNiTEE @ﬁ
heir Salmo ichth Ke Por phy
salar

jill&%*&ﬁ )LZW@XMI* il

vannamei pelamis

28.94 29.12 32.90 33.59 44.57 46.45 59.46

61.61 42.06 17.50 12.37 19.89 17.84 5.61

12.94 28.82 2297 29.02 35.63 3571 34.93

B2 EREEXSKEHRESHEIHTLLE AR L 512

Fig.2 Comparison of fat composition ratio between common livestock and aquatic animal food””****
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Fig.3 Health effects of bioactive substances in aquatic products
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Tab. 2 Efficacy of aquatic products against cancer
HAry KR fEH 27531k
objective source efficacy references

SRPEERSE L SRPEERE AT AN AU Bel 740238 K, 5 SN T [64]
P. yezoensis P. yezoensis it had anti-tumor effect on Bel7402 cells and could induce apoptosis of Bel7402 cells
polysaccharide probably through activating survivin gene expression and inhibiting bax gene expression
1 {7 Y)IkBABP 4l T s A, FECHT 108040 fe ATHUVECS TR AR 2% e 1 [65]
boiled abalone abalone BABP treatment significantly lowers migration and the invasion of HT1080 cells and
byproduct peptide HUVECs
Zn — YRR AN A AR SR A U ST B B AR A I A ML [66]

the regulation of OS and the maintenance of genomic stability
Se — fENGPx. il & APFITRXR M E A BIE T, KR 8 AR L ST [66]

BT

as an important cofactor of GPx, selenoprotein P and TrxR, it is necessary for scavenging

free radicals and maintaining redox state balance
HIEEA EAR: A FEAR MG B B T — RS (MDA /KT, 1858 450 S AL Bl P [67]
phycobiliprotein red algae, blue algae, it significantly reduced the level of lipid peroxide malondialdehyde (MDA) and enhanced

etc. the activity of antioxidant enzymes

e ik Xt NZifEDLD-1. FLET-47DAIE 398 RPMI-7951 41 RIGE R FERMHIER  [68]
sulfated brown algae different species of brown algae showed selective anti-tumour activity against different
polysaccharide types of cancer, including human colon cancer DLD-1, breast cancer T-47D, and

melanoma RPMI-7951 cell
HELHE P A P S5 I 1 2 0 BORE N B e B B 4 g (DLD- 1) A A 45 I 41 g (HCT-116) [69]
fucoidan Padina boryana SEIANHIE

the modified polysaccharide fragment showed inhibitory effects on the colorectal

carcinoma cells DLD-1 and HCT-116
HFE R HR iR A ARG, S AR G AR R A B [70]
astaxanthin shrimp it inhibits the growth of tumor cell and stimulates the immune system against tumor cell

antibodies

PG AR . SR e W 2 W AR 08 ) 3 IR 1S M
SRR B FE RN e g M3 58, {23 Thi 28
LR A, TR 2B 5 5 3 = A= il AR T,
Vet (Tegillarca granosa) 55 V1 25 1) 2H 2 2 B4 %
26 1K 2 2 R E T S0 — b
I Y5 A e, 1R 22 U T AR W T ) A
XL HIV 5 A & W& BRCR . W3 28 nl
T HIV B & SR, FERHIV AR S £
YA T R R, TR, B AT DA R AL A Y A
Py, SR FHE F IR R AR RE 17 P
Ja ST R, F IR DR W (Sargassum henslo-
wianum) 22 W Ok IR 1 B B2 5 1k 2 B§ SHAP-1 F11
SHAP-2 fE % 43 2 /E FH T 1T &L 92 0% 3 (HSV-2)
AR, BEARPURTEREY. LI SARS, COVID-
19 2 AR 2 B e R o3 1 X A AR 55 Job 2 1 s B ARR AT
ol [ R A o Pt I o SN P R i N
(EGFR) {5 5 4 3 14 M =5 6] il 149 2 38 3 BK s 1oz 5|
AT 2R K A K R 2 RS S AT LA B Lk i
1S X e DR i 5 R HG At I I T 9 R JE % 1Y) 3 E A
AEAC SN, BSR4 B MR AR R Ak R 2
WEAE IR Z2 8 0T DL T e sl 4 i EGFR 3 f#% i 3= 3k
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Nutritional and health efficacy of aquatic products for humans with
the replenishment of terrestrial resources

ZHAO Yong ", LIU Jing', WU Qian', CAOHuan', OUlJie"”, PAN Yingjie ">’
(1. College of Food Sciences and Technology, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquatic Product Processing & Preservation,
Shanghai Ocean University, Shanghai 201306, China;
3. Laboratory of Quality & Safety Risk Assessment for Aquatic Product on Storage and Preservation (Shanghai),
Ministry of Agriculture and Rural Affairs, Shanghai Ocean University, Shanghai 201306, China)

Abstract: With the continuous growth of population, the human society needs more and more natural
resources. So far, human has focused on exploiting available resources from land, ignoring the import-
ance of marine resources. The ocean covers 71 percent of the earth's surface, with the countless
resources available in the ocean with a great value for development. Therefore, the significance of mar-
ine resources is becoming more prominent, including marine food resources. As a result, more and more
countries are exploring to get the nutrients and health benefits for humans from marine foods, so the
rational development and utilization of aquatic resources has become an important part of China's sus-
tainable food development strategy. Aquatic products are not only superior in quantity, but also can
provide a variety of nutrients for humans, including high-quality protein, unsaturated fatty acids, vitam-
ins, minerals and others, playing a key role in ensuring global food nutrition and food security. In addi-
tion, although land is also rich in natural bioactive substance resources from terrestrial plants, animals
or microorganisms, many Marine products can produce a variety of unique natural biological active sub-
stances due to the complex living environment, including peptides, polysaccharides, alkaloids, and so
on. For example, chitosan derived from shrimp and crab is the only cellulose with positively charged
active group in nature, which can effectively remove negatively charged harmful substances in human
body. And these marine active substances can also play a supplementary and strengthening role in
human health, it has benefits ranging from the development of brain and intelligence to the prevention
of cardiovascular disease and cancer. On this basis, we believe that aquatic resources can complement
terrestrial resources well for human’s nutrition and health demand. Therefore, we put forward the philo-
sophy thought of "the complementation of sea and land, a balance of Yin and Yang", and we reviewed
the advantage of aquatic product nutrition composition and its important effect in medicine and health.
The scientific utilization of aquatic products to regulate the diet structure of residents and the develop-
ment of marine health products are prospected. To provide theoretical basis for the further development
of the nutritive and sanitarian function of aquatic products and value orientation, and comprehensively
promote the complementation of aquatic resources with terrestrial resources, to better serve the construc-
tion of human health. The reasonable intake of aquatic products to balance daily diet of high fat, high
protein, high calorie, to further ensure food safety and promote the national healthy diet. Based on the
nutritional value of aquatic products, the basic nutrients and special fatty acids which are rich in aquatic
products are fully developed and utilized to optimize the intake of nutrients and build a new healthy diet
pattern. In addition, relying the comprehensive cooperation of marine biotechnology, food science,
medicines and other multi-disciplinary to research and develop high quality sea medicines and health
products has precise effect based on aquatic product’s health efficacy, such as antioxidation, anti-can-
cer, cancer prevention and treatment of cardiovascular diseases and so on, to meet the people’s need for
healthy products, in order to provide the theoretical guidance for the further development of the nutrit-
ive and sanitarian function of aquatic products and promote the complement of aquatic and terrestrial
food resources for human health better.
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