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(L. AL T 520 % A S s IRK RSB RO K DI BT 5 8
2 AR BT AR 2656195 3. MBIk AT R 7

Bk

o

266071;
WEH 265122)

WEE R A F X% E S (Apostichopus sp. )R B & F 94T Tl E, FEQMIEN T X —
KEFEF RN ERMFRNE, ERET, EEFTSEEF KL, HEA., MEN K24 E
A 91.29%. 5.25%. 0.23%71 3.09%, H&, MEARMAS>E TS, HEHKTREZ, &

Haka., REHOEE;, SXE5REFTAELRLIEN 53.76%, WEHTHE, a&4%B4A
4 EFINT FAOWHO WiEER, ETHERHNEAN,; EXES5REFERALR S
25.63%, HAEBREEN 47.66%, HEMEREAXREENT TS, BXBREEF TS,
3 E SR % 1 A0 g B B 4 2 (PUFA) A 26.47%, DHA-+EPA % 12.08%, F1afn i By 8 5 1 Fn

=

A
N
#

g i B B9t (UFA/SFA)Y W 3.19, & TRl %, B, BHRER TR S; EEXEFTS5EKEFEER
WMETLEEERS, Ca, PHEER, HE4 Ve Ve, HH, Vg & EH 1.30 mg/100 g, & &
nETHE, ARERKWH, EXFSEARAMERTH S, BAREHNERNEMREEH,

KR ERESH; HE;

hESEE S965 XEERIREE A

%K ES (Apostichopus sp.)&—Fh @2,
— AR I AR TR R 3, B R AR A K T I B SR A R
A, — B RZRRMIG Y, MICEATE, s
FAR SR, RIBNGRAEE RS TAER, TTHEHE”
UL, ERESWEmY A6, @AEamE,
5312 (Apostichopus japonicus)iy i & 75 # 4,5 55 7
w e, IR ORI O AR R ER; BRikA
Gh, HERESREIMB SRS HFAE—E 2R, EK
K S HARRERIC RSN RO, Wil SN 8 2%
o HAT, AR WZERES AU RIRE . G5
g 1 Ml A BR 2N R 6T A 38 S BRI AR 1 3% 3 K S kAT
TANTHEE, @ U EFEIEN , AR kA
JE, BT — & E IR, RIPRERES

ERRA; ERITN
XEHS  2095-9869(2015)05-0111-08

PRBE B8 S5 o HEAT T IR , 5002 108 37 ml it
7T Fr b, DIRIRAS S R MIT 2 E, TR A
=S A R RO & SRAL B SR TE .

1 #MRE5FE

1.1 ##

SERE ST 2014 4F 4 H HUH R G0 25 DA BR
oNw, Hf, ERESWEN(195.6£12.2) g(n=6),
B 4 (201.248.9) g(n=6).
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FHatpg K ok, FREE SR IRBEIS R, — 0 ET
10SCHERFAM T EHEE, HB—H0R % TG, %
HTRRAEEH.
122 EHRBRE;EEMNE KA E R 105°CHE
TEE % (GB5009.3-85) 5 KA F B9 I 2 Ay L G e Ak
(GB/T5009.5-1985) ; FH g i i 2 b 2% G A 05 il 42 1%
(GB/T5009.6-1985), KHFH& i/~ F ST310 A&
T ASGI 5 5 KR 430 7 R A = B 550°C R be ik
(GB/T5009.4-1985).,

BT HRAE A 25 6 mol/L HCL K, oA G E
B, BT 1N0CHEFKM 24 h, WEETFER,
N SRR AR BEAE BT AE VL, R Agilent1100 ¥/
AHE TGN AR i, SRR AR B R AT AR T
HHUCH A RORES, 200 pl, BT 1 ml BOET, A
100 pl =M, SOFIRARE 100 pl, B, =
TERCE 1 h, SRS HIA 400 ml 1E CUBEYREE S HCE 10 min,
BUREEW, H0.45 um B8 | HPLC, Sa80iAH
g 255« Venusil-AA Z LR/ HT (4.6 X 250 mm,
5um), A 40°C, WA A S 0.1 mol/L B R M
(F 1% TLaht B K 80% A , Kl i K4 254 nm,
VA 1 ml/min B0 VR

SMEIE &M HEREDIEEE N 250°C, A He,
FEFEE N 0.81 ml/min, FEATEN 73.0 kPa, MG IR
FER 150°C, f£4F 3.5 min, L) 20°C/min T} £ 200C,
445 5 min, FLL 5°C/min FFE 280°C, {#4F 15 min,
IYVRBERE 1 pl, 2NN 50 0 1, ik &rE: BT
THUE(ED, HFRER N 70 eV, BFURIRES K 200°C,
FEOREE R 250°C, BB A i (SCAN)E A,
VG A 40-650, FEFILER 3.5 min, 21X
w5 M AEF:QP2010GC/MS Y ( H A< SHIMADZU /A ),
30 mol/Lx0.25 mmx0.25 pum SPB-50 4 i 4 (2 [
SUPELCO A#))s

KA GB/T5009-2003, HERHFRE— & 1 YRR & T
100 ml FEARHT, ISR =5 SRR T SRR A e A
JGEERZAE 25 ml, & Thermo Fisher Scientific ICP 4§
B R OEIE AN E e M TR e, Hid,
SALTCE M (Se) R HAL I LIEF A Rl AFS-9900 4=
H 3l 3 18 S A )R BTN E

RO TIRFEM A RS, AR (50%H EE , 40%
IECBE =S BE, 10%DU S M)A, LUk 5
FHWBAH 3 22442 1100 43T 2 BRI ME Va St . /K
W Vi Vo, Ves. Ve ES 128 GB 5413.11,
GB 5413.12. GB 5413.15. GB 5413.13-2010 Jll &
1.2.3 BhR&ERENF E HR I A E R A 21/
TH 5T 4 40 (FAO/WHO) 1973 AF #1324 FE R 143

o VA A5 2 4 00 B 2 1 O ) SR R AR X 4 il LA
NI LRV 73 (AAS) . AL 3F- 73 (CS)(EFi 5,
2013), WAL EEAANGERESE, 2011), & X
TR 1Y 52 /55 1l [C(BCAA)/C(AAA) (X 1 #% 45, 2002;
X XA 4, 2010):
s—— 2 100
AA(FAO/ WHO)
aa
AA(Egg)

x100

EAA] =§/100AXIOOBXIOOCX.”XIOOH
AE = BE CE HE
A, aa ik 5 AR & A SR & & (mglg) ,

AA(FAO/WHO)ly FAO/WHO P-4 s 2 v [7] fh 41
HLIR 7 R (mg/g), AA(Bge) et i H i Al Fh
ER & (mg/g), n AT AR, A, B,
C, -, H ARER WL A B i 75 Z LR 2 (%, dry),
AE, BE, CE, -+ HE N&XHHE H BTG 58
HiE(%, dry).
1.2.4 34 IR I6 K Excel 2010 A1 SPSS
13.0 AT, 45 5 T S (E 5 i 2=
(Mean+SD) %7~ o

2 HRSIE

21 —BREFESY

M % 1 a3 B S REERAE K A .
FELNG 05 FK & 550 R 91.29% . 5.25% . 0.23%F11
3.09%, THHHER . HIED . K& a5 ah
60.23%. 2.67%. 35.53%, SHISMILE, EXES
PARRER AR UK o & By, 7K A3 RO R 5 7 B %
1%, S5#§4£5(Thelenota ananas)(F L4l 4%, 2010) . £1
Z:(Holothuria sp.)(FRFEHa4E, 2003) . ¥/ F(Cucumaria
cucumaria)(Fr BHAALE, 2003)F1 1, K ES TR
EETER R, UK TS, MR ;& 5 0 ok &
e Wik, ERESEAREA . IR A

22 AEBREEREFMBRITH

221 RABREFTLHEMR 2 ATLUE H, frE
HKESHRSREE R B2 R 7EAE K i B b gk
SEAREIRAN, LRGN E] 17 Fha IR, IR A AT
WA, Hrh, DFHEIEREAA) 9, JENFTEIE
FR(NEAA)S Ffi . 7EIXBE IR, —H MR HARS
Wi, RS ER. WA, EERESPIE
11 AR S TS, Hoay 6 Fha Mgt Tl =,
B ESRBE DEIER T8N 53.76%, W& FH
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Tab.l Comparison of nutrient contents in the body wall of Apostichopus sp. and A. japonicus  (Wet weight, %)(Mean £SD)
(B Ko HEA FHIE K5 EEP TN
Species Moisture Crude protein Crude lipid Ash References
. 5.25+0.14 0.23£0.01 3.09+0.07
EHES . 91.29:0. 5
JEKEZS Apostichopus sp. - 91.2940.57 053, 5 (2.67+0.18)  (35.53+0.54) A
. . 4.37£0.07 0.35+0.02 2.47£0.05
il % . . . 2y
HIZ A japonicus 92.36£0.87 58 7710.72) (4.72+0.11)  (33.25:0.34) AT
Hif£Z T. ananas - (63.02) (3.20) (12.49) FILT45(2010)
4I% Holothuria sp. - (51.41) (8.80) (12.56) I F5H 45 (2003)
i C. cucumaria - (49.44) (4.60) (19.04) I FEHREE(2003)

e 555 NEURE T &
Note: Data in bracket for dry weight content

S RE SRR P R (47.03%), SOHL AR 1 00 5 45 SR
—F

222 56FH RINERAR B EARE RN E
(PP B 8 7 i SR P SN H A1) A R 3R
(%5, 2003), Hd, EAA B& & 54 ERT
A NS TR SR PR B SR e A e
fabr. R 2 MTLIEH, ERESHRETHPLTE
HER SN 18.67% ., E TR Z MR SN 35.11%.,
BRI RN 53.76% . LHEEFMR B FEN 6.70%.
WAL M N 2.96%, FRETHZ, ¥k
ESHRZ) EAA/TAA 533108 34.73%F1 37.21%, i
WHO/FAO RN 35.38%(ZEMETELE, 2010), A
I, AR T AR T R A B T
223 R I/FEHH TSR B SR S
BRIK) S /95 LU Ay 3k 2.26 F 2.24, Z5R LW E LR,
EH RIS 25E N 3.0-3.5, T Y AFZ ik, )
ek 1.0-1.5CATHARSE, 2002), Hitk, ZE3KES MM
SREERA — & MIRITFER .

224  EZRALB N IR B ) A 5 A i
FRNE F PR T 2 EH RN A AR . REE MR
H R A H R AT R A0 2E S A (X U 4, 2010,
FOMESE, 2011), H1FR 3 WLAFH, ERESIREE LR
AR T 2R & i i, BATRIRZ, TSR RE
ARG REES, HEARKRZ, B HFTE—EER. &
T SRRBE AR RIRE LR & I TS, Rk
RALR B 5 S R S U (FAATAAYH 47.66%,
WETHIZH 45.04%, HIt, EXESHEERE
BT S,

225 96FBILBRUABAEN BIETRVE 77 (AAS) 2
H )z A H 0 —F 0 g 98 =0 W k(B
,2013), R4 TLIE 1, E3KES AR SRR
AAS B + MR i, P 100 4, HKOE
TREIR, SRt BT 100, T A RE fh kA

% + R SR A R AT & FAO/WHO BRI ; 781k
SEVESN(CS) T, K ESREMATR + HATR i
£5(89.73), HUKZINER(89.29), il S H 2 iars 4y
e i71(85.83), HKIEME AR + 82 MR i = (83.99)

HRIE AAS THI, 33 TS Tl S RE 2 2 #i
ARG E A%, HUORSe e R, HILs 1 RSP 3
TR AR, 5 2 BRI IR 2 e s MRS CS
AL, 3SR E S REE RS Ak, U i &
+ ARNER, 51 PRSI M o R, 26 2 BRI
PEEFEIR N IR R + RN ER . NIk, %3 £ S kEE
TR R 1 BRI IR, 5 R A
iRt + AP R [R) o B A 1

W SRR BOZ VAN & W B 1 5E 55 ek
FHI AR UE 2 — (KRR ZE, 2006, F#E#HT%F, 2010),
Oser(1951)42 124 EAAL > 90, F2/R 75 [0 (1075 Fe 0l
=, EAALTE 80 oA, RVEAMERNMER, &
EAAI <70, MZFR/REAFRMERATLE . HE 407D
Eil, EEESREED EAAL H 66.69, Hil 2K 65.87,
THEBWAL, FHEATERAB TS, KRB
ARG S i T 30 S 0 32 23R 40 2 vh e D 47 4k A
BN ZEAR 2L, AN ABE LA DC (B K i, 2001).,

23 [ERBRERSSE

% 5 W LUE Y, &3S S MBS RRE £ 2 AG
W 18 AR, 6145 5 Fhit FIAG iR (SFA) (B i
A3 G IR IR M) 16.51%F1 19.02%), 4 R Ay
FIRE M FR(MUFA) (i 7351 5 g D5 R S i Y 26.20% 11
35.86%), VUK 9 Fh Z A AR 5 R (PUFA) (L &2 53 31
NG TR 1Y 26.47%F1 22.14%), Ak, EHKES
I 2 A BE v A R0 R I T2 5 40 TG 5 TR 1 L
(UFRA/SFAY/3 5114 3.19 #1 3.05, [Hith, 3K ES KB
JIg W2 7 PUFA Fl UFA/SFA 7 T2, SFA Hil MUFA
T HIS, UL S T S R BE R IR 9 AS 1R R
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Tab.3 Comparison of flavor amino acids contents in the body wall of Apostichopus sp. and A. japonicus
(Dry weight, %)(Mean £SD)

2% Species

KITZAM Asp A &AM Glu

HEM Gly &R Ala EHEEIERR S E FAA FAAITAA

¥ ES Apostichopus sp. 5.3920.06 8.22+0.05  8.37+0.10  3.65+0.10 25.63+0.31 47.66
JZ A. japonicus 4.79+0.14 6.93£0.11  6.53+£0.09  2.93+0.08 21.18+0.42 45.04
R4 EXFESSNSHEFEARLESEBRARTEN( + )

Tab.4 Evaluation of the composition of essential amino acids in the body wall of Apostichopus sp. and A. japonicus(mg/g)

(Mean £SD)
AR AR5 . 2y DT IR TE AL
Content(mg/g) FAO AAS WEE CS EAAI
W AR g8 st
EAA EXEZ  WZ g BEXEZ WS ¥EXES 2 EXES S
Apostichopus_ A.' mode Apostichopus ) A._ protein Apostichopus ) A._ Apostichopus_ A..
sp. japonicus sp. japonicus sp. japonicus sp. japonicus
SRR Tle 29.89 30.12 40 74.71 75.29 49 60.99 61.46 - -
ZER Leu 39.85 4135 70 56.92 59.07 66 60.37 62.65 - -
Wiz B2 Lys 29.89 32.33 55 54.34 58.78 66 4528 48.98 - -
N 7 [=HA
WeRe + R/ 4y 17 3048 35 12049 11279 47 89.73 83.99 - -
Cys+Met
IR Thr 40.18 38.63 40  100.45 96.56 45 89.29 85.83 - -
HAER Val 41.51 3777 50 83.02 75.55 54 76.87 69.95 - -
ik = HA + =y I=
Hf%%‘ Gk 49.14 48.66 60 81.91 81.11 86 57.14 56.58 - -
iz Tyr+Phe
SN
- 272.62 26833 350 - - 413 - - 66.69 65.87

Total content

T TR Z. Uk, MK E N C12-Cl6
(1 SFA 2338 0o 1M A5 05 1) 2 93 38 (L 8B 5%, 2010),
I MUFA HAG R . 5 000G . R R A B
1EIC1Z T BRI VR (kA 5%, 2005), PUFA HAA W] 2
PRI . BRI . BRI . Prog . Sese vy A i 2
e AP DAL A9 114 893 2 VB P (B RS, 2001),
I, BB S R T D R B AN TR FNBE i I
WY, B ESREENR T B 24 T2
FEFFEAY T, DHA e X4 R SR GE R
gp e # BAE ] (Sargent et al, 1997, 1999), EPA J&H4
210 B R 1 471 B 2 AR 4B A T 2443 (Beell et al,
2003), WL, ZFHEAKET LA DGR
(Sargent et al, 1999), Reitan %:(1994)ik>}y, DHA 5
EPA 11 LUl & — A~ FE % 2@ B TR A5 , 7638 5 1 Ol
T, WA R R BRIk DHA 5 EPA By LN
201, BARAY AN 1 2 1 a] LS| RS2 6F(Scophthalmus
maximus){R AL S5 o DEZEE(2003) IR, R
LML DHA & A6, 5 DHA S5HALAR
PRI HL(EA . 3k s LR H, #ERES RISk
BE DHA &40 6.63 fil 4.49, EPA &858
5.45 f13.61, #EKESHE THIZ, i DHA/EPA Lt

AR 1.22 01 T 1.24 01, ARG, Rk, M3%E
¥ E S Ml = (kEE DHA Fl EPA @ MIILE LF, &
HESRAZRNS I —F AR S, [ 74 = Lk
W, HERESZIURET, W e ML
PR, ERTCARE B IS, i, R E S0
RE A0 i 2 8 B —AS B b Fl . A5 Rl L 2% . o
T AW 2R 25 Dy E I — 2 W AR 0 E % 3K B S RS
JE I —ASB A, A SRS 0 —F A4 .
EERMETESE

& 6 nIHl, EE¥XESIREES Na, K, Cu 3
PR &am TS, KRR ez, 0
THEYIE Na TR S, HEERESRE S K
THRIRZ, MIERZh Mg SRR, B ZF 1A
—E2Z5 . Hill f1 Matron ¥2H, HALEF AL T
R YA R A B UR, B2 Zn: Cu>10 K
Zn : Fe>1 Bl H & KA FEPUERMIELEE, 1995), %
KES MRS REE Zn/Cu 4390 20.15 Fi1 26.88, b
H M e, W Cu TR & RIRMC, 1M Zn/Fe 7510
0.61 1 0.50, FLE#CAHARE, KL, 78ERHEC H
YRR Cu B R, DIHBR TR B RSP

2.4
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K5 EXFESE5NSEHEDEHBHNEARRESE H, #miEESy wocERNA R, —BIA R, ST
( %)( + ) ARSI, Ca/P WAE 11821 Z[H,

Tab.5 Composition and contents of fatty acids in the body E R R T fet ek A e
wall of Apostichopus sp. and A. japonicus R Ca/P AP, B2 R A BFERKTITAY, 2006),

(Dry weight, %)(Mean £SD) HKES MRS REED Ca: P 435 1.60 Fl 2.62,

% Content I, ERESRBETEE Ca/P HLWE R, BI1E N
JE Vi A Fatty acid EEES W% R .
Apostichopus sp. A. japonicus . =
POSHICTIOPUS Sp. 7. Japonicy 25 HEESE
C14:0 1.0340.02 1.2140.05
C16:0 7.77£0.12 10.980.25 7 50, ZER ES M SRR S H FEEK
c16:1 6.27+0.13  10.08+0.24 e R, EXRESEEDRELS RS ERKIT N
C16:204 0.09+0.00 0.08+0.00 Vie>Vp>Vps>V >V, MHIZH Vie>Ve>Va>Vi >
Cc18:1 11.19£0.08  15.860.12 Ve # L 1.30 mg/100 g, i TRIZ, JLAbAEER
R S N pt
C18:3 0.5320.00 0.66:0.01 Eﬁ’%ﬁ%’#ﬂ  Z 'ﬁ?ﬁﬁ‘%?f\j’ ZEEE %ﬁﬁ}*ﬁ*ﬂg
C18:403 0.2120.00 0.2140.00 f%i’ggﬁﬁ%%%,jﬁﬁmxﬁ\ %Ef gﬁir%f
€20:0 1.2940.05 2.3120.07 ;;g&g%;«ﬁigﬁ@;lﬁ? ;ﬁmﬁﬁggﬁ
C20:1 7.01£0.13 8.9640.08 e \ll*rt%fm?q;%;ef’ {EE;Z:K : m;
Y ,‘ 2RI A RIL. L
C20:206 0.42:0.05  0.28£0.01 o oA E' j\ o s
ARG IIRERRS, A LA rl R A 4 (R AR L,
C20:306 0.3120.00 0.34+0.00
2004),
C20:4 9.4120.20 6.74+0.12
C20:503 EPA 5.45+0.12 3.6140.09 3 &
C22:0 1.32+0.09 1.30£0.05
C22:1 1.72+0.08 0.96+0.05 £ ESRBEML S A R & 5, /KA Rk
2 2 N - drs M %A= =
T RIIEITRR ST SFA 16.5120.41  19.02£0.57 SRR R WA A I 8RR o g TR

W

S FEMR A MM BT TR, B T i 4K
UF R T 23K BB REE g Rl S R AR R 7 Y

i S
HUORH AR S MUFA  26.20+0.60 35.86+1.01
@A‘Z'ﬁ =0 Ay ks i N
m TS, SEEREEL T2, &K TS IREERR I

LA FING TR B PUFA 26.47+0.75 22.1440.46

7
J

DHA+EPA 12.08+0.39 8.10+0.23 " o N

fi 1 PUFA il UFA/SFA = T2, I8 05 2 (1) A4 A1
DHA/EPA 1.22 1.24 e o

B, MR BTl %, &3 EZ DHA 1 EPA
UFA/SFA 3.19 3.05

L E RIS, H AT, FEsE 4" Bk

$6 ERESSANSKEhEBRMBETESE( ma/ke)( . )
Tab.6 Contents of major and trace elements in body wall of Apostichopus sp. and A. japonicus
(Dry weight, mg/kg)(Mean £SD)

2% Species Na K Mg Ca P Fe Zn Se Mn Cu  Zn/Cu Zn/Fe Ca/P
¥R ES 94646 7595 6022 4396 2751 26.84 1632  2.15 1.75 081 oic 06l 1.60
Apostichopus sp. ~ +152  +58.96 +87.45 5623 +87.85 +3.57 058 4026 +0.15 +0.02 : : :
PiES 79075 6413 6977 8447 3230 4166 2070 272 3109 077 oo (s0 56
A. japonicus 1236 £63.23 46938 4528 £54.89 285 £0.86 034 £0.29 +0.01 : : :

xk7T EXESENSHFEPELERIES( mg/100 g)( + )
Tab.7 Contents of vitamins in the body wall of Apostichopus sp. and A. japonicus  (Dry weight, mg/100 g) (Mean +SD)

ﬁ#@ Species VA VBl VBZ VB3 VB()
¥ ES Apostichopus sp. 0.56+0.02 1.30+0.05 0.10+0.03 1.20+0.10 5.35+0.05

= A. japonicus 0.59+0.03 0.21£0.03 0.15+0.00 1.66+0.16 5.41+0.03
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Analysis and Evaluation of Nutrient Composition in the Body
Wall of Penglai Sea Cucumber (Apostichopus sp.)

LIU Changlin', WANG Youting®, QIN Bo', RUAN Feiteng', CHEN Siqing'”,
YAN Jingping', ZHAO Fazhen', LIU Chunsheng', CUI Hengquan®

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071; 2. Yantai Haiyi Seeds Co., Ltd, Yantai 265619;
3. Haiyang City Haiyang Aquatic Products Co., Ltd., Haiyang 265122)

Abstract Penglai sea cucumber (Apostichopus sp.) is a newly developed aquaculture species. The
nutrient composition in the body wall of Penglai sea cucumber has not been investigated widely. The
current study measured the nutrient composition of Penglai sea cucumber and compared with other sea
cucumber species. Results showed that the contents of moisture, crude protein, crude fat, and crude ash of
the body walls of Penglai sea cucumber were 91.29%, 5.25%, 0.23% and 3.09%, respectively, The
contents of crude protein and crude ash were higher than those of Apostichopus japonicus, whereas the
contents of moisture and crude fat were lower than those of A. japonicus. The total amino acids (TAA)
content of Penglai sea cucumber was 53.76%, which was significantly higher than that of A. japonicus.
Furthermore, the flavor amino acids (FAA) content was 25.63%, which accounted for 47.66% of TAA.
The FAA contents were higher than those of A. japonicus, suggesting that Penglai sea cucumber might be
more delicious than other sea cucumber species. In addition, the contents of PUFA and “DHA+EPA” were
26.47% and 12.08%, respectively and the UFA/SFA ratio was 3.19 in Penglai sea cucumber, which were
higher than those in A. japonicus. The body wall of Penglai sea cucumber has great content in major and
trace element, Vgg, Vg, and suitable Ca/P ratio. The content of Vg; was 1.3 mg/100 g, which was higher
than that of A. japonicus. In conclusion, Penglai sea cucumber bears better nutrition condition, and is a
promising species for aquaculture and stock enhancement.

Key words Penglai sea cucumber; Body wall; Nutrient components; Nutritional evaluation
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