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Abstract

Comparative study on protein quality of human milk,

cow milk and goat milk

Objective:

In order to assess difference among human milk, cow milk and goat milk, this
study evaluated protein content, specific protein content, essential and non-essential
amino acid levels, patterns and scores in different milk sources. The data provided a
reference for the selection of the optimal milk source for infant formula, and also
provided a basis for the revision of China's infant formula standards.

Methods:

According to the characteristics of residents' dietary structure and the main milk
source of cow milk and goat milk, sampling points were taken. This study collected
96 human milk from Chengdu, Zhengzhou, Mudanjiang, Beijing, Nanjing and
Guangzhou, 12 cow milk from Neimenggu, and 12 goat milk from Shanxi.

The information of the lactating mother and the basic situation of the milk
sample were collected using self-designed questionnaire. The amount of total protein
and 18 amino acids among different milk sources were detected by national standard
method. The level of lactoferrin, a-lactalbumin and B-casein were measured using
high performance liquid chromatography-tandem mass spectrometry. All data were
analyzed using SPSS 24.0 statistical software.

Results:

1. This study included 96 individuals and human milk. The age range of
lactating mother was from 22 to 32 years, which met the inclusion and exclusion
criteria. The total protein content ranged from 1034.00+40.37 to 1159.00+104.29
mg/100g among cities, the highest of which was from Mudanjiang

(83.01£16.98mg/100g) and the lowest was from Beijing (62.46+8.77mg/100g); The
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highest content of human milk a-lactalbumin was  Mudanjiang
(356.82+61.29mg/100g), and the lowest was Guangzhou (298.10+£29.67mg/100g);
the highest content of human milk B-casein was Beijing (452.44+25.18mg/100g), the
lowest was Guangzhou (338.10+£112.86mg/100g). This study just showed that BMI
was significant difference in different cities (P<0.05). However, There was no
significant difference in total protein and specific protein in different cities (>0.05).

2. Among the different milk sources, The highest total protein content was
3415.00mg/100g in cow milk, the lowest was 1125.00mg/100g in human milk, the
highest lactoferrin content was 72.70mg/100g in human milk, and the lowest was
4.64 mg/100g in goat milk. The highest content of B-casein was 1432.16mg/100g of
goat milk, and the lowest was 425.85mg/100g of human milk. There were two
genotypes of B-casein in cow's milk, namely A; and A, and the level were 518.44
mg/100g and 428.87mg/100g, respectively. The levels of total protein, lactoferrin,
a-lactalbumin and B-casein were statistically significant among human milk, cow
milk and goat milk (P<0.05). The difference of a-lactalbumin between milk and goat
milk was not statistically significant (P>0.05).

3. In human milk, the highest total amino acid content was 11.04+1.37mg.g" in
Zhengzhou and the lowest was 7.69+1.13 mg.g" in Guangzhou. Among them, the
highest amino acid content was glutamic acid, and the lowest amino acid content
was tryptophan. In different milk sources, the total amino acid content from high to
low is milk (32.91+2.06mg.g"), goat milk (30.66+2.78mg.g"'), human milk
(10.25+£1.79mg.g").The 18 amino acid contents were statistically significant in
human milk, cow milk and goat milk (P<0.05). The difference between proline,
phenylalanine, tryptophan, proline and cysteine in cow milk and goat milk was not
statistically significant (P>0.05).

4. The amino acid patterns from different milk sources were similar to human
requirement. The amino acid scores of human milk, cow milk and goat milk were
6.39, 15.07 and 14.61, respectively, and human milk was more suitable for infants

(8.5).
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Conclusion

1. Although there is a difference in milk source between total protein and
specific protein content, no geographical difference in human milk. Among them,
total protein and B-casein content in human milk are the lowest, lactoferrin and
a-lactalbumin are the highest,

2. In different milk sources, the contents of total amino acids was cow milk >
goat milk > human milk. The amino acid patterns of human milk, cow milk and goat
milk were all similar to human requirement.

3. The amino acid score of human milk met the nutritional requirements of

infants, followed by goat milk and cow milk.

Key words:

Protein, Amino acid pattern, Amino acid score
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A s P OREEEAE A, s NI, 5 TR, FORERBGR S . KER
WEFCRN, SRR AENE A, SRy T (ERA A DNA) Fife
BEANA A K R4, et 4egnp) 9. Fn, SEE A R b I 1E
FH 500 2 S AR =T AR RE B4t oy b ik S 3T SRR AR 2L 2
IR Z P I E EARUEZ —, H1U PKU (phenylketonuria) [k 2 07 61l 2 i
KNERIRACREERZ 51 AR, W R S AR = Y 1E TR SR b T e, 8 B
W Hi B W I REZ o s- R B E IR FE AL s- Bt v 2P D U R X B s —
NMEBEMRIMERZ —, TR FECH AR N-FFIEE R R Z e,



¥ % it

NI R IEIRAVE W & 2 Ui, BERT DME N & AL A B Z iR iz —,
AT DATE SR B A I RE b 3 i B R TR “ A7 EAA BIBERDEFL b5
PR 115 1A BRI 3 7 A e TR 3 2 — ) s L B 1 S U B R 4y
MRS S S SVEOE B0 E S5 B A I R BEAA IR EEBL I, FUR o B m) I A F ) EAA

RO PR AT ER o BB IR I R AR P 2 36 B 2R IR B A B T R KT B A b
FERRIR ST TP AR, A VAR AR R A R B AR
HAbE FRRWMAAELZ HAEH, WAFLH Met. Leu. Arg Fl Glu XJ AR BUAC S 4%
1m0,

1.3.3 HEBREFMERITEN T

NFLIE FRME F BRI R A R R AP RE AR AR E AR S &
FILER A B APE 2 A E RV B TR B IR R P B R (R PR g 7 8
BeS I IR, RN R 2 R Rl S I B S R A AR,
WCRIAR G IR 50, SISt FE 2 i HLB B . b a0 B 5 v 3i ek U s R 2 1 B o B
AR 2 B AR FE R AL R PPN I R A A AR (0 26 KA S I HERA DR A
B R R SEEL Y, MU S RS B AN EAA &2 AA B2 5 1 R
JREMEEREREK. EHR% LA AAS KWL FZER PG 2
VIFANAS R &) TP A AE B 22 5, B 1 o0 v &l 75 2k R ) Rl B A9 8 SURRER
B, BERE NP AR E T — . FAO/WHO N IFA
B 15 R 7 VA RS Y, LA VPR I T AT AR 2 A, R BN i
A EHEERY S (AAS). AT )W S 56 (1) 78 A R M A Ui AL %

(APD). TR IER FVHLE (CPD). 8 A2 B = (14 B TR 28 (NPUDS
EMME (BV) FHLRBIEREILERITES (PCDAAS) %,

134 FLPFEERKBTTBER

HAT, AFL AA RTFCHIRT 2, RERI SR A RSt g, (2
TR R SR R 2 B 2 52 BN AR ] — X AR BR A o X1 5 45199 1)1)
XY R 90 91 BF LRI B R S IR 1 & B S sh AT THEIT, 49RRY,
ANAL G BB RBER . K2 (1997) PR AAAF WAL H1 & A
RS R & N AR, SRR, WAL S B AR . AR

8
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(2008) PHHE 1AL Ty i N AR IERR S AR R A A R R, R AL
B ARG ) LK B JZ M RIEVERT . T A% (2010) P75 [ 16 75 43k
WA 5 N RS BR A SRR G A i, J8 I i £ [ AL B, A8
KGN, AT LR & BB SRR . TS (2013) 18554 0
Feo LRIR NSRRI & 5 O Lo i [T, Rk T AL b R AR
B E MBS E S, XA RS R . e (2018) xR
Erg At 0~12 HAIF FLH BN 7L 8 TR S R IR A AT B 9. 3%
. RE. BHES E IR AL P Z IR T @l Ping Feng®Xf 9 AME K
LRI 220 43 BREL oS B2 BT AR 1 0T B R SRR, 4 IR R R TR LY
30 RE| 150 KM AFLEAE AR AN SRR IR TR, AR E K2 i) s
B REEFFAESE T 242 5 . L Nnerdal BIYXf 1953-2011 £/ 43 kT AFLHEH
A SR B A ) E PR I SO AT meta TS, 4R BN SEERR
[ Ll A7) 2 B 255 30 LIS 1) (e 1 R o AN ) FLIR SRR 7 T, 52 ot SN A
FIAIANIA S A P SR, AABFATEEMEERM AT FE, X
AR K PAE B LR IR B R R 2 — .

14 AEAHSERERMEEIEH

AA B AR R B0 i 78 73 FRAIE B B P v B 1 s B RS 5 N A 5 A
FOBFRIT - &5 K F R AR AN 5T 4 5 NI R IR AR 3 SE i 2 (e o a1 PP
RPN AR - R IR 5 B 1 B 2 8] ] BEAFAEAH LA AR AU EL RS . — 5T, LA
DL B F AR A 1 &R IR A R UFORIE: 53— 7T, R Bl N il i R ¢
LA EA A B

FLEAVEE FRIMEIR B R PR B A Bz, B AT B AL IS i 2 T g
KA. PR AHEWNE IR, BABRKSRSE 2 00E PR E R,
SRR ER TR BN T 22 ORI B G R R . /N T B s A R ) R I
/IR 73 iR ) R R AN SRR I 1] Bk P d 1 U A 8 5 R P S 3 AT /N
I ER A BRR 731 A0 2 IR LSO SORIA Y R A i sl R P A . e
0y AN A IO F) A4 L B 1 Dh RE LA N T L2 BB &I 22— H BT 3L
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M TR Z R, T2 et & A 7= A g ma®™, e L (K T
W, HERRTEYMEIZRE, T2 0T IEL R g 65~
95°CIY, FLIE T HRFIR R E AR BRI 2 A S AT 45 5

IR IS A BRI B AT Re o LR B W AR . DAE B
Sz U TR PR 2 S R 1 5 97 0 2 P 20 37 A VAR A PR AT 5 5 45 1
TAER AR . W2 bk R R R 1 SRR R IR 45 R R SRR R IR AL
Fif R Ko FIRY, 256 DU 70 9 20 AR IRk 2L 8 1 1 6
ATREMEL R WA= A0 26— T3 1, A IR R AL A s B Pl Blis
WEgR, ICRAMERNYR 2 B2 ZUIRAN, (et sl e, 28 D5,
SR RIS Y Y E A s T e, PO AR & =R S =T, ¥
FHEPIRZHHURIEER - Cant I P AFILRIE T, PRV AR 1 i REx L
HEASEMPW, 4R ERIEAR SRS AL IREERFLIRN AN (1412
RE IO AR AT, PREART SR (1 A 5 LR A ZE B A 25 R AN B AA AN A2
CAMERTFURY, NN AR RIE T 8 =M Eshfie Rgokittr, R
PEL AR EAEEAE R AN B HILE I AN AR il shid Rt — B RIE R
gt ARSI MBE R H A TS ER, RMEg & BRI R IR
W % . RSN RSEE, Bt HRBER S B Saness ik
P X+ AT SR - B st 2R ot AR AR IR — B R 4
B WNSERAIR, AT HMPRR AA RIS Rt 2 AR L A9/, SR A2 L 7 11l
RGMIEF BT FLE A AR RIE N SRR A F M~ A 2 57 . AR 52
SPWEh Y sEse, LA R U AL A BN, 4R SR E kR
VEVE I B AR U E S 952 I B VR Y BE

1.5 FREHEEAHEEX

FR, Ly T AR 7 B R AR AR AL R 2L AR FLAT S LR IR R A
o3 HLEBON L LR T7 Wk SRR AN Z . Bie P RLIE 5, B ML
EBENFAZER, RAG7RD TN e T, HRRAE IR Ry,
S N FLI SR LU 3 A2 DD 2 b S R AN BEREAT B FLPR IR A 22 LIV E 77 75 22

10
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AURAE T [E & IR A 2 I H SC8F T2 2018 4 3 H ~7 AXRE 6 Ml A
Flov P S 1 DX A= 7L R B L X 2 FLHEAT R AR, S A U AN R ALIR P B B U
PR ER 35 5 0 7R S AR FR R IR AT AT A 22 57, BEBR AN FLAN AR 2L
FAFEABTE, AV A FFLIEE A 55 R AR RS K, v I LECTT
B b BEFLIRIE IR S, BT T 2 LB T & dh AR HE SR UK

11
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BoE HRSTS

2.1 FEARRE

2.1.1 AFLRE

MRAE (P E AR X ) & (2017 SRR EIR A e AR, e
DUH ZERMWZ@EBERESWARREANSEHREMSE. &R
(ChiECRCT-20180061) £ [H 3 fitlm PRIAKAC FE o AR R TR & J5, 1E
i 6 ST CRRERT . SINTT . HSRET . dERT. B AN #4T R
FERAE, LAH3E 96 LA G INIER R, B MRS AR
R NI N AFLO™ G 90+15 R)FE 96 f3, FEAFLFEDY 150~200mL, I
WRFETE R, PR R TUKEUKHF 2 2-80°CUKAR, BOLIRAE. FL
BRI N S HEBRARHEAD T

ONbRE: Fils 22~32 % RHAF, $Bia. AR, Hih. o
PRAHSCHR . oS S TE2 IR A 52

@R RE: WU, ZHAG. AU R BRZG S, BRYLEROR
FUIR S Tlig5A% . W EE VR R0 HIV B, (O VBB CAn e 0 s 1L R 559D
FUVEZR CAAEIRMEIRIE . 700 KSR RGUBIR « Jehi S A e FE
R
212 4IARE

ASHIE TR N 52 BIR XA 1 12 A BRI A AT RE fh K2R, 48 & A

IR F IR N GCRRE, BT S0mL B0, FEamEIL 150mL, Bl
KEEEEE R, FERAIHBER . TUKEUKHAE 12 22-80° CUKHT, BEGIRAF .

213 EIRE
AT 7T B PG M X RO I 12 Skl 2E AT AR S, @ s Mt IE Y
FE N BURFE, B AR T SomL B0A, FEREIL 150mL, 7R 5 e

Je, FERAIHBER . TUKEUKHEAE 2 2-80° CUKHT, BEGIRAF .

12
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2.2 5T K as

2.2.1  RHRF

R TR B KA L 2.1 s
F21 SHIKH

ESOI R EFET K

TRt R 5 [ 253571

RIEFRARMES (Amino Acid Standard) Z[H Sigma 5

i [ Sigma 7

R/ pERE (DTT) 2 [ Sigma-Aldrich 2 7]
IR A AR 4B G (TAA)D % [# Sigma-Aldrich /A ]
LR 2% [ Sigma-Aldrich A ]
HR 3% [H Sigma-Aldrich A ]
i Z[H Sigma-Aldrich 7]
FURE AR K: VPSHAVVAR FigamE A

o-FL A & B 4P R JIK: CELSQLLK (28 /#>98%,, /K73r<1%) Lo A =

B-Ii% i F4F K. VMPVLK bR A A
FLEREAMK: VPSHAV'V'AR Wnbiatyr /A

a-FL 8 A AL F RS k. CELSQL'L'K iR A A

B-Mits A I A AL AT k. VMPVIL'K i A

ALEANFR: FKDCHLARVPSHAV "V'ARSVNGKE b igo@tE /A
o-ALEAEAMNFR: AKQFTKCELSQL L"KDIDGYGGIA 56 A\ 7

B-Fk & 1A AR: YTKGRVMPV L"KSPTIPFFDPQIPKL b ifga@iE /A

Horpip 2 RO, R F AR IMC R .
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222 AR5

+F22 LB FENESEE

W& AHILT CVRI I

4> H 3L I E A/ UDK159—DK20 B KH] VELP A

4 H B @ FE R 73 B {/L—8900 H SZEf BoR 24 ]
AR TVE—1100 7 BAAER AR A ]
8 e He YBUAH (15 /UPLC 2 [H Waters 2 7]
1% HE/BEH 300 Cys (100nmx2.1mmi.d.1.7pm) L [E Waters A ]

Ji 4L/ TQ-S MS Xevo 2 [H Waters A 7l

2.3 SEWITIE

23.1 FHERE

FURERES, XTI AR EAERE. A EHERR
DLHER,

232 SEASERN

AoPFidE (B2 el Z bR g EERKNE GB5009.5-2016) i
H B3Il IRGE BAGENERE P E AR, SRR

PREL 1g FLIE, FEIRZE 0.001g, BEHAE T, 1IN 0.4g Bl . 6g i
A B 20mL BRIR T WAL P REAT WAk o 4T ALIREE A B 420°C 2 5, RN
BWSE, dREHAL 1h, JEORFHM AR TE IS, 28 Wk 28 0GEYPIR,
BT, BG4S, /MO 50 mL Z81RK, KR -A 0 #% 22 A 3hdl IR AU (f
HATIMNEEA N ShRRARHEE R A XA IR B 71 A IS L,
SCILE B AR T A S E T R

14
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233 RHREASERN

AR MAFUEFREE A (LB A o-FLEE AR B-IEE A it iR 2
K, RN N A B AR S 1 22 IR bRt i, 8 FH TR 3 A 104 S 14 22 KA A
B SEAF LA 7 i B 5 LR NS IR

(1) it h 2 e &

FRE R 1% CELSQLLK A [A] 7 4% 7 Ik CELSQL L™K CHRf A4 Ao il (1) 25
HATVRED 4 B KT R, SRIGTERCE AL 0.14 0.6+ 1.2, 1.8+ 2.4 Al 3.0umol/L
R SR bR i 2RV, 5 1.5umol/L (1 R 5 S B VA TR«

PIMRE R IR S A R IR C, FHREAEIEREATRIN — ke, JRE bk,
HCE 20pl AORRVERNZE, NN 10uL i) 50 mmol/L DTT ¥ 5 945uL /K, 1E 55°C
KA L 30 2B, FRHAEI R R E I 10uL 19 150 mmol/L TAA ¥,
FENG ZE#F E 30 min, SHJEMA SpL FERIEW, 7l

(2) A [ S50 7L R PO i

XA E LR FB A K AT 1:100 #iks, Zr/mRAE, il I 20pL
FRRAW, HrP 10pL WAREW(1.5umol/L), 10uL ) DDT ¥ (50mmol/L)
55 835uL 7K, £E 55°C HI7K I8 50 A [ B 30min. 75 HA I 2= =R 5 NN 10uL (£) 150
mmol/L IAA ¥, 7ERE =5 E 30 min. M 100uL (500mmol/L) Ik Ba S5k 22 1
5 10uL (200pg/mL)BE MRS F 8, 78 37° CRIKiS T =B 2h J5, fJE1E Sul
HRRE 2R, o 0.22pm SRALIEMEHEATIL 8, AR DA (B PPAS B A
ProteinLynx Global Server version 2.5 (PLGS) #{HFX K& KI5 347 7047 o

Hr, mRosH a%(UPLO) M TAE AR

OFR: 40°C, FEMFIREE: 4°C, FEFEAE: 5 ul; W A: & 0.1%F
BRI, B B: & 0.1%F BRI G, ¥ 0.3 mL/min, #REEBEMN %
fF: 7€ 5min WHGBIHH B & EM 3% 2 32%.

@=HEPULATF R IEMS)ZHEUT LA : B - 3.0 kV, BLAFERE: 500C,
A AR : 900 L/min, 4L WA ER: 150 L/h, HilfiE %)% 77: 3.0x10 mbar;
R HE% 125V, Mo #EE 1:15.0 V, BT ReE 1:0.5; (R #e% 2:2.8V,
E PR 2:15.0V, BTREE 2:1.0; B FURRE: 150°C, RN 3.0V,
ANFEGHE: 0.5V, HOHEE: 0.5V, RHEE: 1.0,

15
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234 REREERRN

A FARYE B Kb ik (2 e B R br e &5 s R R I e
GB5009.124-2016) W& A A IR, KB IRUT:

(1) FrifE 2 e &

IRA AR HERE S (lumol/mL): 43 HIHEAf FIARECEAAN AL TR bRt i T
[F]— 50mL %&4F 7, F 8.3mL 6mol/L $hERVETIA R, A1 H:#2 28 250mL &=,
FKMREE R BRI, 5,

R Sh AT A3

AEWIARI 1.7g URE, MBI EB RS &, E/KBE A 10mL 6mol/L
RV, BT KK, AR 3~5min, HIESFENMAE L REHEREAN
AR EEHMET 3 ]G, EREAAIPRES TEA, KO D RKEEBHE
1101 CHITEIEAE, /KfE 22h J5, BUH, AHIE=RE. KEESES 2R,
B B (R R

IR, KKARGSiESE SomL FEMMN, /D BEKZ R HKmE,
KR 22 [ — SomL &N, & HARKERZZE, BRHIRA. MR
I 1.0mL 8 2 15mL BHSIRE N, BATPIRIEE, 55— T H S PAT 28 R AX
TE 40°C IR N UL TR, TIREREWH ImL /KR, FRUE TR, &5
AT A 1.0~2.0mL pH=2.2 #F&BRINGZ MBI BT 5 o8 Wi ie, IR 1R
Sa, WHUERIET 0.22 pm ERL)E, FR EACRBERE, RS IE

(2) IR E

i VR & R B AR AE TAR BT N R R H 3 70 pr . (L—8900), Herf 6 mol
KRR, S EEIR T EWRIN . BEIR. PR RE F R R i
—JR L EAT R o

OHrr, ZHRR B3I O & AT

a. it 4.6 mm LD.xmm L.*1 (H 2 FASHig)

bAG MK : 570nm Fl 440nm

@M AR FEEREGEMITH

qz%xAi ..................... (1)

Ci

16
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A —— PRI E SR 1 T AR

A — BRI E TARRE IR s AU AR

s ——RIEMRbRME TARME TR s 8 &, AN EE /R B TH(nmol/mL).
AR SRR S B (2) T

ciXFXVxM

Xi = L2 X 1000 )
s
Xi —RPE RIS | (AR, RN T4 T R (e/100g):
¢ ——TRBEIIE WO RS § O, AR AN AR AR A 2 T (nmol/mL):

F — R4
V —— KRR 7% 8 B IR, A Z H(mL);
M — B i BRI &, A 5e 5 E 7R (g/mol);
REEeE, BN T(g):
10° —— K 30E 5 5 FH A0 52 (ng) 41T 55 B SR (2) 1K) R AL
100 — 5 R 4.
AP B R & 2 AE 1.00g/100g LA, R B 2 A R8T, & & 7E 1.00g/100g
PAE, fREE=AiT 8T

24 Gtk

AHEFER A SPSS24.0 GE vt 22 F A X A RS 0 45 SR B s HEAT 0 Hr, TR
BUH SR Z R, BRI R B R R . Bl 2 RS0 A, R
T E MRS LR 2 [ 22 57 . RIS, RHARZEUas. B
ARG oA g RINIE R P<0.05 Z R BA SR 58 L.

17



31 —&HR

3.1 AEIAIRRIREEE B

e £E 96 BINFLOR B BB AR T« BT ALPHIHT . dEEUH . R AT AN
JoMT, 12 BlARFOR B NS A, 12 B FLOR B BRIE AR X . TEILAR 3.1
#*3.1 TREFERXREER

R KA 114 KFEE (mL)
N HrE 6 3 i 96 150~200
Sl N5 HLIX B4k 12 150
e Ik pE 4t X A7 12 150

3.1.2 ABEARFEM

AHIE A BRI L B A O A S NHE 96 N, Jrb AR T
HIHTT AEPHIH . FMET% 20 A, dERTTN 10 A, M 6 Ao FLEHER
TWHA 22~32 %, Jbathi A B R R T A LT TN LR i
AR ST HoAd LA ST 2 8], FLERM AT BMI 2% 3 R Giit 2 &
X (P<0.05), HAMAAETEIRABRAZR (P>0.05). T 3.2,

*32 ABELXES

ETRPR FRAR T R T LA AN ] Jeat gl Ik F° PP
NN 20 20 20 10 20 6 E—
FLREFER () 27954278  28.70£1.66  27.90+2.17  30.40+2.17  27.95+1.82  26.83+2.79  0.637 0.593
ALEEE (em) 160.25+5.54  162.83+5.48 162.65+5.58  165.90+4.58  163.35+4.72 158.16+5.08 1331 0.271

FURF MR ATIRE (kg)  58.7748.22  63.2049.14  63.34£10.00  60.70+8.11  57.40+7.75  53.83£6.96 2389 0.075
SMURHT BMI(kg/m®)  22.93+3.25  23.8142.96 23914324  22.024245  21.49+2.60  21.50+2.48 2748  0.049
A JE AR
i 15 2 R B

1.60+0.75 1.15+0.37 1.40+0.68 1.20+0.42 1.20+0.41 1.50+0.55 2.536  0.063

VE: © TR HRNTI o PR R 5 T 2 WG oA

18



H=F

2

‘s

x

PRI 55 R T L B A B = KL Lo 101,

FLEFHISCACREREAE

AR EFE 70 N, HRENER 72.92%. IR ZER AR 64 N, R
ANEHT 66.67%. FLEFFLHEARES ] <8h I AN 74 N, HEAE 77.08%. E—f
(RIBEIR 2 80 T —HOIR S N 64 N, I ASL 66.67%. AL EEAREFMEDHE 61 A,
5 RN B 63.54% . B3 TH 2 7] 3L M RAT MY 22 7 A S22 X (P<0.05).
IR 3.3,
£33 ABRERRAES
L FRAR AR N HFRT deRt R0 M X2° P°
AFILLT 7 6 8 1 1 3 7273 0.064
AR SR
KR 13 14 12 9 19 3
T I = 14 12 13 4 15 6 1.140  0.768
N g AR = 6 8 7 6 5 0
2 11 8 12 5 11 2 1.805  0.614
SF SR H I
& 9 12 8 5 9 4
= 6 6 6 2 6 2 0.579  0.901
I
& 14 14 14 8 14 4
Hl 5 10 10 3 7 2 3.750  0.290
o377 30
7= 15 10 10 7 13 4
LW, FHR D) 1-3h 16 1 1 8 16 4 5698 0127
CREE AL, BRI ARZEEE)
T >3 a0 o 2 42
<8h 16 12 15 9 18 4 5177 0.159
- 4] B AR ST 1)
8h 4 8 5 1 2 2
I 3 7 4 1 6 3 9462  0.149
il — I ) R IR R - 15 12 15 8 12 2
AN 2 1 1 1 2 1
HE P P 6 3 2 1 2 0 3.949  0.267
R R 5 14 17 18 9 18 6
b3 3 9 11 4 4 4 10.007  0.019
Y
5 17 11 9 6 16 2
= 14 13 9 4 14 3 3.627 0305
BAFIEIE YD )
1 6 7 11 6 6 3
TR P 4 2 8 4 6 4 5333 0.149
FRRANG (BT EE) & 16 18 12 6 14 2

TE: 0 TR HIM.

HPHT AR 5T 2 (R e - HE b o

19



32 AFMAFF. FATEARRENZ S

321 AAAFRFEEBNFREANESE

NFUREE A& i PRSP (83.01£16.98mg/100g), & EH K2R (62.46+8.77mg/100g). AFL o-FLHEH
EER AR FHIT (356.82+61.29mg/100g), ALK T (298.10+£29.67mg/100g). AFL B-F&EE & & i i 2 At mt i
(452.44+25.18mg/100g ), F MK KA M 17 (338.10+112.86mg/100g) . A 2K [ i & & 0l 1034.00 £ 40.37 ~ 1159.00 +
104.29mg/100g, N FLEEE & AR N AW &I 2 MLUE B B A 3 MRk E S B2 R AR AR X (P>0.05).

W 3.4, K31,

%34 PHEHMTAALST IMFHEANBEANETE ( x£s,%)

Rl A HM i HEFHT Tt M P )
P
(mg/100g) i % frit % it % frit % it % frit %
FLEA 75.59+25.42 6.52 82.18+18.19 7.10 83.01+16.98 7.21 62.46+8.77 5.40 70.41+£10.05 6.09 70.06+26.60 6.78 0.390
o-FLHEH 346.78+£53.59  29.92 348.02+47.55  30.07 356.82+61.29  31.00 348.44+£38.09  30.09 321.87+64.54  27.84 298.10£29.67  28.82 0.691 0.564
B-F& R 394.59+68.36  34.05 421.12+60.62  36.39 447.73+67.59  38.90 452.44+£25.18  39.07 430.17£53.09  37.22 338.10+£112.86  32.70 0.307
SEATE 1159.00+£10429 — 1157.00=118.04  — 1151.00+118.18  — 1158.00£81.06  — 1156.00£110.07  — 1034.00+40.37  — 0.009  0.999

VE: 0 RRMAR M HPHIAR R T2 AR . %: HAEATRIES L.
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AR T
_ e N T
800 o 4P
| =
R 5 AR
l . Il
o 400 | & is
g w{
%}J !
I
< 200+
o ngE{TH[l}ﬁﬂ o ﬁﬁfi:‘ , . BESE:
ABEA a-FLHEH B-E&EE A

3.1 FEHmMmART 3 MFARERSE

FI T AN FL o-FL A B A BB A R A E BRI 5 0 29.62%43.67% .
E EREASERERA S HEAEEA 4. 6 5. NAFRHREA S SREAR
Eefgl i i A FHL T 77.1%, BAKZES M T 68.3%. LK 3.2,

150
=3 HEREA
[0 a-FHBEHA
. B p-MEEH
= 1o00- e E A
g
{J0
el
1B 501
17

“Ta MM BFRIE dbsch sl o
32 PE6EHHARLF 3 MFHRER S S2ERARILLS

BEHLIEL 50 BIAFL5 12 B4R 280 12 B 2L AT B AR R A& =

LeE T LR EH  a-FL A E & B s 2 AL (72.70mg/100g. 345.75mg/100g),

KR E A (4.64mg/100g. 157.10mg/100g ) » B- % 25 [ & & i i A2 F A

(1423.16mg/100g), A% E AN (425.85mg/100g), 4-FHH) B-B&E ALEAEMN
FREEDRIAL, BRI AL A1 A B, PRI EE 0008 518.44. 428.87mg/100g.
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=% 4% X

L AP REASEHES T AA. MEAFENSEASENSKREAS
B2 MESEAS I FE N (P<0.05), SR, S MEAT o-AEAEH
AEAFER (P>0.05). VERLE 3.5, B33,

%= 3.5 FEZRE

BEAMIMIFHELNSE (mg/100g)

CRIEIZus ARFIE B AR M(Pas, Prs) x? P
HEA N 50  1125.00 (1050.00, 1220.00) 4881  <0.001
#4-7, 12 3415.00 (3195.00,3555.00)
£ 12 3130.00 (2970.00, 3275.00)
APEA ANH 50  72.70 (61.90, 88.70) 48.94  <0.001
#3, 12 6.04 (5.08,6.81)
3, 12 4.64 (4.21,4.94)
o-FLHEH AR 50 345.75 (309.30,361.30) 48.15  <0.001
743, 12 164.89 (142.60, 169.90)
Bt} 12 157.10 (150.63, 160.00)
B-Mit 1 NAL 50  425.85 (374.30,468.40) 36.41  <0.001
HE 518.44 (484.64 ,536.54)
12
H3 s 428.87 (406.78 , 460.40)
£ 12 1423.16 (1339.26, 1451.57)
oo COA A
4 3
R Cdx 7
é" 15001
N
&
D}I;F 1000
41
Q]EI( A
500
5 = BT
= 1 = ?I
AEA o-FLHEA BTk 25 1

33 AREFEFHFREANSE
AR B-BRERER) A
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322 AFA4H. FANEERS E

Z M R MRS A T R BRI 25 1, T DLORIE S L BRARHERT: i SEIL 58 0 B A B ARUIRAS, 0 8 HH B A AR TR At
B HER. FAEAR. AR BRIR . HRAIRE 16 Pra kiR, BN A AR H ORI B, al fE R il e i i
S, FrrEEE AT PR

N

300+ 300
] I [
2004 A~ 200
1 Pr i
= 1 | iC]
100: = »—% :100
] i o » B a
B wn = -— < > R L
] fEn 5 e B 5 2 o [
] O = on L
] = ., 8 & l\ iz z '
n = = j\ -
1 | |]\| TAVAY AN i
0] 11 | I | o
e I e [ B D B B L L B
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0 27.5 30.0

o
E 34 tRERNIEREE
NFLH 18 PR IR TAACE S BDVEHN 7.69+1.13~11.04+1.37mg.g ", M ZIEER 1 B fi i B2 A M T (11.04£1.37mg.g™),
AR M (7.69+1.13mg.g"), HH, S EHEZ MEA 2R & =5 508 1.77£0.28.1.9240.21 1.86+0.34 1.85+0.23
1.69+0.24 F1 1.32+0.17) mg.g"', & EHMKHIEAREIR. S H AR 5277008 0.25+0.05. 0.28+0.04. 0.28+0.05. 0.27+0.03.
0.24+0.04 A1 0.20+0.03mg.g". FIWT 2 [HTE M. AR EENZRANEASRIIEE L (P>0.05), JEUHMFKMLTHDIERE
FEAB YR X (P<0.05). FEWE 3.6.
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#=

e
*

*36 6HHAID ISHEREEE (ngg', x+s) Xl TAA BHEE (%)

F AR 7 M PR sl AR I
BIRER FEEKT FO po
G % ik % G % G % ik % G %

EAA 4.48+0.87 4427 4.81+0.67%  43.57 4.77+0.88%  43.72 474038  44.18 4.1240.67  43.64 3.40£0.53 4421  4.49+0.81 3231  0.027
THR 0.48+0.09  4.74 0.53+0.07°%  4.80 0.52+0.09% 477 0.51£0.04  4.75 0.45+0.07 477 0.38£0.06  4.94  0.49+0.08  3.932  0.012
VAL 0.57+0.10  5.63 0. 62+0. 09%  5.62 0.63+0.12%  5.77 0.61£0.05  5.68 0.51£0.09  5.40 0.4240.06 546  0.57+0.11  5.696  0.001
MET 0.29+0.09  2.87 0.23+0.03"  2.08 0.23+0.05"  2.11 0.22+0.02  2.05 0.19£0.04"  2.01 0.14+0.03  1.82  0.23+0.07 11.681 <0.001
LEU 1.10£0.24  10.87 1.18+0.19%  10.69 1.16+£0.24%  10.63 1.16+0.08  10.81 1.00£0.20  10.59 0.78+0.15 10.14  1.09£022 2732 0.050
ILE 0.52+0.09  5.14 0.60+0.08% 543 0.60+0.10"  5.50 0.60£0.06  5.59 0.49+0.09  5.19 0.40£0.06 520  0.54£0.10 4760  0.004
PHE 0.41£0.08  4.05 0.47+0.06"  4.26 0.46+0.08"  4.22 0.45+0.05  4.19 0.44+0.05  4.66 0.41£0.06 533  0.44£0.07 3.049  0.034
LYS 0.70£0.12  6.92 0.79+0.11"%  7.16 0.78+0.14™  7.15 0.78+0.07  7.27 0.67+0.11  7.10 0.55£0.09  7.15  0.73£0.13 4421  0.006
TRP 0.15+0.04 1.48 0.14+0.03 127 0.13£0.03°  1.19 0.13£0.01  1.21 0.13£0.02°  1.38 0.12£0.02  1.56  0.14£0.03 2167  0.099
HIS 0.25+0.05  2.47 0.28+0.04%  2.54 0.28+0.05%  2.57 0.27+0.03  2.52 0.24+0.04  2.54 0.20£0.03  2.60  0.26£0.05 4.606  0.005

CEAA 0.62+0.08 6.13 0.69+0.07°*  6.25 0.71£0.09"*  6.51 0.73+0.10  6.80 0.56+0.15"  5.93 0.42+0.06 546  0.64+0.13 12905 <0.001
TYR 0.44+0.07  4.35 0.52+0.06™  4.71 0.54+0.08"%  4.95 0.56£0.09 522 0.41+0.14 434 0.28+0.04 3.64  0.47£0.12 9378  <0.001
cys 0.18+0.04 1.78 0.17+0.02  1.54 0.17+0.02  1.56 0.17+0.03  1.58 0.15£0.02"  1.59 0.14£0.02  1.82  0.17£0.03 2937  0.039

NEAA 5.01£0.88  49.51 5.54+0.66%  50.18 5.44+0.96™  49.86 527+0.53  49.11 476+0.73  50.42 3.88+0.55 5046  5.11+0.87  5.899  <0.001
ASP 0.89+0.17  8.79 0.97+0.12%  8.79 0.96+0.18%  8.80 0.93+0.10  8.67 0.82+0.14  8.69 0.70£0.10  9.10  0.90£0.16  4.038  0.010
SER 0.47+0.09  4.64 0.53+0.07°%  4.80 0.52+0.09°%  4.77 0.51£0.04  4.75 0.45+0.07 477 0.37+0.05  4.81  0.49£0.09 4702  0.005
GLU 1.77£0.28 1749 1.92+0.21%  17.39 1.86+0.34%  17.05 1.85£0.23  17.24 1.69£0.24  17.90 1.3240.17 17.17  1.78+030 2760  0.048
GLY 0.23+0.04 227 0.25+0.03% 226 0.25+0.04% 229 0.23+0.02  2.14 021+0.03 222 0.18£0.03 234  023£0.04 538  0.002
ALA 0.39+0.07  3.85 0.42+0.05%  3.80 0.42+0.07%  3.85 0.39+0.03  3.63 0.35:0.06  3.71 0.30£0.04  3.90  0.39£0.07 4817  0.004
ARG 0.35+0.08 3.46 0.40£0.06™  3.62 0.40£0.08"%  3.67 0.37+0.03  3.45 0.33£0.05  3.50 0.29+0.05 3.77  0.36£0.07 5276  0.002
PRO 0.91£0.15  8.99 1.04£0.15°%  9.42 1.04£0.19°%  9.53 1.03£0.10  9.60 0.92+0.16  9.75 0.75£0.11  9.75  0.97+0.17  3.835  0.013

TAA 10.12£1.82 100 11.04£1.37¢ 100 10.91£1.92¢ 100 10.73£0.97 100 9.44+1.51 100 7.69+1.13 100 1025£1.79  3.969  0.011

* HEGETARLE, P<0.05; &: HEgRIAiMALL, P<0.05

o VO FIRHHR FEIN L PR BT Z A GE Tl
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W 2H, EAA S EHRmP 2R 7N 1.10£0.24. 1.18+0.19.
1.16+£0.24. 1.16+0.08. 1.00+0.20 A 0.78+0.15mg-g"', & & HALKIIE O AT 7
N 0.15+0.04. 0.14+0.03. 0.13+0.03. 0.13+0.01. 0.13+0.02 1 0.12+£0.02mg g,

HEFRH S ETEHEN 0.20£0.03+0.28+0.05mg g ', % 75 G JE W2 2 18] EL A5 AH XHE &

5 TAA ELfA 44%. TEULIE 3.5 FI3% 3.6.

YRR

157 I
G
S EAR AR
oo SRR
o SRR
o R AR REER
—
—

PP P77 7774

0.0

T T T T o R - T T
&35 HE6WHmAILF EAA =

96 BIANFLE 12 G147 12 BIEFLBAT R IR & & BEURIPE o 1 LA oy
o BERESE L, 47 (32.91£2.06mg-g') F¥FH, (30.66+2.78mg-g") &
s mEm T A (1025+1.79mg-g"). FAMEAR 18 FhE LR & Ei e
BRI NN 646050, 6.03+0.52mg-g", & B HRAKZ PR 5N
0.28+0.05. 0.26+0.05 mg-g'. 4. FFLH EAA/TAA =T AF. ANFAMEFL,
FAM 9 MLFRERERY, REARWEERE, AFEILIERSER S &0
1.09+0.22mg-g" 3.51+0.22 mg-g"' A1 3.27+0.33mg g "'« 22 LT A ()0 75 R L R
(AR, 4L (0.84£0.05 mg-g') FIEFL (0.78+0.08mg-g") AR
TEEA (0.26+0.05mg gD . ANFEFLIEMK 18 P B S &2 7 AA g ¥ m X
(P<0.05), WML, FAFMELNHER. FNER. AR, WER.
EMEREEEZRARASGIFE L (P>0.05). #HE3.7, K 3.6,

>
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%37 AEZFED 1STHEEMESE (mgg', x+S) K& TAA BOH (%)

AA 43 BN
GioRIEi=gay F P
T % s % s %

EAA 4.49:081  43.80 15.61£1.03  47.43 14514138 4733 1322.662  <0.001
THR 0.49+0.08  4.78 2.44+0.16" 741 2.12¢0.18"% 691 2817.463  <0.001
VAL 0.57£0.11  5.56 1.9240.15%  5.83 1.98:020%  6.46 1173.002  <0.001
MET 0232007  2.24 0.87£0.07"  2.64 0782008 2.54 756.026  <0.001
LEU 1094022 10.63 351:022% 1067 3.27£0337 10,67 910.076  <0.001
ILE 0.54£0.10 5.7 1.5240.10"  4.62 135:0.14"%  4.40 697316  <0.001
PHE 0.44£0.07  4.29 1.53:0.117 465 1.46+0.14" 476 1529259  <0.001
LYS 0.73£0.13  7.12 2.56+0.18"  7.78 250£022%%  8.15 1491202 <0.001
TRP 0.14£0.03 137 033£0.05"  1.00 032:0.04"  1.04 321620 <0.001
HIS 0.26+0.05  2.54 0.84+0.05" 255 0.78£0.08 % 2.54 1121235 <0.001

CEAA 0.64£0.13  6.24 1.79+0.12" 5.4 139:0.14"% 453 561337 <0.001
TYR 0.47£0.12  4.59 1.52£0.107  4.62 1.1320.117  3.69 569.410  <0.001
CYs 0.17£0.03  1.66 0.28+0.05" 085 0.26:0.05" 085 95364  <0.001

NEAA 5.1120.87  49.85 15512096 47.13 14764128 48.14 1126.080  <0.001
ASP 0.90+0.16  8.78 1.38+0.08°  4.19 1524013 4.96 124309 <0.001
SER 0.49£0.09  4.78 1.76:0.11"7 535 1.58+0.13%%  5.15 1535.081  <0.001
GLU 178030  17.37 6.46+0.50"  19.63 6.0320.52"%  19.67 1594.285  <0.001
GLY 0.23+0.04 224 0.6120.03"  1.85 0512005 1.66 622.678  <0.001
ALA 039007  3.80 1.1240.07"  3.40 0.99:0.09"  3.23 873.939  <0.001
ARG 036+0.07  3.51 1.1120.08% 337 0.88+0.09"  2.87 720450  <0.001
PRO 0.97£0.17  9.46 3.08+0.18"  9.35 3.23:031%  10.53 1257.621  <0.001

TAA 1025£1.79 100 32.91£2.06° 100 30.66£2.78" 100 1203.873  <0.001

#: 5 AFAALL, P<0.05; X: H4FAALL, P<0.05.
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323 AAMSGA. EAWMRERER

B 0 R R R I & S A R R LA A N W A B R . Sk
BRI, A NMETRZER. FAO/WHO (2011) = AN[F7L
TR EIERR LR, FFUAEALE EAA/TAA 1 47%LL 1, FAO/WHO H#EFEFRi#fE

(36%), W/ TIRER.

AN FFLIR R SRR X 5 NARZ IR T B AT . & 20 e &R 2 e A
BAGH2E N (P>0.05), HREHRZERBAGHFE L (P<0.05). NFEFL
LMW ELEL, N AR EREA P E R Z R, NI AR
HERERAEER L E . L3S, E3.7, E38,

165
o RHERT
A M T
-o- PR
4 —o- b
=10 el
= - U
= - AL
tﬂgxi?
Rl 5
[o] — — — 1
IR AR EEMREIER SRR SRR RN R TR ER R ZHER [ENT

3.7 ARIEHEIAFLEEBRIEN

F: AMEEEBERHE: WHO/FAO/UNU.
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=% 4

x

#*®38 ARFLBFENEEERN

RIE =R N3 i FAL NS F P
THR 3.69£0.96  4.19+£0.55 4.83+0.51* 3.8 129.216 <0.001
VAL 434+£120 5.83£0.73*  6.31+0.70* 6.5 23.200 <0.001

MET+ CYS 2.96+0.73  3.48+0.48* 3.31+£0.33 3.7 4.188 0.018
LEU 8.22+2.23  10.69+1.40* 10.38+1.08* 9.8 11.998 <0.001
ILE 4.10£1.09  4.63+0.63 4.29+0.47 5.0 1.534 0.220

PHE+TYR 6.94+1.90 9.27+1.20*  8.2440.84* 6.3 11.141 <0.001
LYS 5.51+1.47 8.10+1.08*  7.79+£0.79 * 7.5 29.959 <0.001
HIS 1.95£0.53  2.57£0.36*  2.49+0.24* — 13.178  <0.001
TRP 1 1 1 1 — —

*x: 5 AFLMLE, P<0.05. ¢ ARE LR

f

e
[H
-
o
T

5 S BRI EL

151

FSLRIR RNERRER  ER PIEA BEMR

B 3.8 AFLFISF. FIHHNFERRN

F: AMFEEBERHE: WHO/FAO/UNU.M

1 " 1 1
TR HER  REARCEER  STEAR
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=% 4% X

3.24 ANAMEI. FANEERFS

HAT, &WEANAERER I 0200 R & AU E R 57, sl
2% A AL SRR I S IR %5 ALt AT LA, IR IR B = AR EE . &
IR VT 7> = S A LR NTE . AR BRI, BN R 2 AR
NHTEARAE, SRR SRR A B YIRIR . BB, 4% R K 2 kAT .

. B AR A (BEARD PRERE (mg)
BILTRVE) = — - — x 100%
HAEBARSEEAR TR TR (BEAR) PEERE (mg)

AT FE I I A [F LR R R S R S R P 2 E R AR S,
R CGE—WREEER WHEENEIER Iy . A FFLIR R IERR 5700
496.39. 15.07 #1 14. 61, HERFHIHE)L (6 HEd) FENBRERIF21ENS
M, 2EJE, NAREERTEDEFGEILVERFE, HUUEEA. T fF
B LR 1) 75 R R R (H E RO BT E IR VY43 I8, FLvP oM E 23 o 9. 77
31.58 f129.32. VWK 3. 9.

x3.9 AFFAE. FAWRERITH

Hih AL AR s i
(6 Ak (AR W& °
THR 8.63 4296  37.32 31 5.68
VAL 828 2791  28.78 43 6.88
MET+ CYS 6.69 1923 1739 28 5.98
LEU 10.58  34.08  31.75 66 10.30
ILE 872 2456 2181 32 6.19
PHE+ TYR 830 2783  23.63 52 10.96
LYS 872 3059  29.87 57 8.37
HIS 977 3158 29.32 20 2.66
TRP 639 1507 1461 8.5 2.19

WO SHBIERRTE/R(ERSEEIEE) 7 o SHEERRET (PERMMIE) 2009 F (BE2M))
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$wWE it #®

ENE 1 ®»

AR, FEAE R E LU EE A e, BN 5 AR RA S AT A T
S, EW 2 ERIRE SR T RERN. TR EERAFE 3 Fiig g
¥y, R T i B ORI 2507 B 5. CREWIPE BN, St ous )
LoBTRIRYR T i B P 5 et ORI R A (BT R b R 9 RO
A £ 54 (R D7 T £ 225 0 17 78 O 00 R 0k T R i 5 g 0O 172 AR (o
AR DA ) K €2017 S5 rp T 70 G 5e B4 B ), 25 R IIT H ZER 2 fa e
IR R AL KA RN, SO TR O i T T T
AL BRI, HIRE RS LIRS R ML RRERE R
TR M AL R (s R B 9579 (2016)) Fi7 tH ANFLONER LR 1
DU = AN R 3 L (8 IR A B RGP  [RIIS SCRE B A WA L v R T AL
BEAT, FFCREHAR B AT DI BE A B o I AT 7 Sl s A L0 f By oK ) et AL 22
AT UASES: B NI, BEUSAT R T e A o AR AL e AR PR O 1 & A, A LR
FEI) B ) U S E AT LA AT 1 v L R g O ] e LR £ 9 26170 AL 1)
EIR S BRI R U, BRI A A R R, (HARLR
TR )R H AR FARA AR ORI, A FLAR BT oAt i FLINF 3], 22 LR TR I ] £
K, SROLHVE FRPFUE A B AMEE, AT FOSCER A (i e AL B B BRI o

[E % BEEn & (I REFRTR (2017-2030 )Y KJEAFEST, AWM
RERFAEFRARZZ ST, TR SEENEZCR, ERRVEENATE N
RTEEC Y 22 4 ), By L S i i — BRI S iR JR TS, el
FLABR R LBC TS 8 b ) 2 ZELYR, I8 R B 5o 1 EE RO T T FEE A 2
W5 YA X RE B R BOE A AR R i X 2 —), B 5 T RS 2R R
AR F ST AR X EEA s R E b DX 8 L 2 9% B X R R R, A
BEASHIE T KA 1L = FLORIR T Bl vt [X R 4507

41 ARAAFEHDEARIGREASELRD T

AN AR EE R — 8, FLRor T S R E AR BT
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$WE i @

PRI AR i, HB B A =R R AP A, TR B 82 1 T e IR
Yo BT, RESHBHRSEA. AALSRED. « AAEAMB-HEASE
REAFER, REERARLT—HERE KT DR E R, Afh
S RN, — A Z A B R AR R R, (R b B
SF (7 2B B R B RO N T 3 . Yang®™ R R A ch, LR AR R A R A
DRI RE BMI [FE 2 EARSS, X368 AL RER BMI St AL 19 88 (15 & = R
KTABRE G, R~/ 51 BMI KPR %4 ) LU F 8 7R e At
ORbgE . FLEF BMI FEMERRMYE RN, & A B EKr, S ORIE R 7L &
o AT RoR, ARIFLIE RS A S AR R B SR A R
EER, B4 FAPEARSENERET AL, EAHSSARAFERE
LR I F K B B B oR i 2 7, JRESEA R AR MR R R
AR P 2 ) 22 S5 W 658, L 5 0l LT ) AR A i AR 6 o A 799 2 F
JEE [ K i NV AP 725> SO AE W AR 1k

AT, SN FURR IR (PR S B X R A g
LR O RO 8, R LT B S AT IR A AR B AR
RTZ AFES L i R R AR 2 — ), FEBL LI SIE ThRE . iz
W SR R EEE A . Kaur ZCOEEN AT IUE BEA LG RS, &
LT 2R FLBR AR ORI AR A EE R AR ) LB R BRI 5 20 A0 B T 1 FH o A
FoABRE AEA R FLIE T UNFLR & S =h 72.70 mg/100g. K E AT TR
PR @I UM AR IR AN e R S S P R AR RN o
HABE ARG, T IR NS E =R KBS, T 248
R A KB FEIRP Y. Ke ZDPIEDY 1% 213 42 /2 3 (g BB ) LT JR AL HEL
S, RIMANRABEAMA LYo RAN ) ERE, MER. Bmz W95
¥R Em. AT AREANSERT - LAEA p-IEA, HALE
A B RS R AE T AN FRAG I/E ] . Chen 27 2 (OB ML IR B6 Hh, FLEk
B 11 8 A 2L AN A B LM IR A ) L I IR VR T A DG A R B R T AR LR B
SEALIILH . AkinVEERTHTAE LT AR TSRS, T4 T 200mg/d )
FERE A, XHRAL T A K. Akin (45 B R TR R IR FEIESE ) 4
SRR AR 5 BN ES I 9 o FUBR R R BEAROET A2 ) LR BB /N 45 1 4% T3 T A 2
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$WE i @

N HREE R T RE

RAMAFERAT SR LHRZ L - A AOEA, B FEA. L5,
a-FLAEAN T BI)LNAKKE Rk B ImTE IR . SR 1 48 e hs 55 5 T R 38 1
HENER&ZITE . o- AR ARRRE A ME— R SIS E A, B
TR ILIR A R E SRR A R R AT S, 2 U R A SRR IR R U 3R
B, BB T MR EE 3G oL T AR LIRS, W74 3100 R S BER VR B2 5 BEFLIRE
TR LZRAUMIEC )y o o-FL A A5 BEFL AR OHR A0 B RN P, 7R R4 2L 4
ErE B TR, I LR RS N5 o- L TR AN R . A T4
RN, oA ARAEAFRIEZ BAEZER, AT oA AEAMEET4A.
FAHEES(345.75 mg/100g), a-FL A E A EFEIL T & EAAKL(157.10 mg/100g) .
([ RS B FE R (2016) ) R I J R A N R AN 300 wa (L i, L&
FLA A AR AL 70 S o o-FL B S R RSO IR S B o ASHIE F00F N FL A4
SEFLHAT R LLE S, AR a- AL AR AL E R B AR, MR4E
NIBNFLIRTCZ, 352 et . DA BRF 90 IE B 2= LR 26 LR 153 1 775 A P
Rl P AL, 3 AT R AN [ LA P 7L 1 B 1 2 R S R IR T 471 ) 22 S Bl P i
25 1 BRI B AEK

AT AR R NFLI AR SR BB AR AR AE A 22 e, TP 22 3 VT e
JEIE A FLIES B P AETE AR A, PRANE DR o N LI -2 A I AR
g, EFUR RIS B B AR AL S BRI . B AR P B A A R
FERCBRR , AFFAE G AR B HLAR BE Sy e R 7o A St v 2R LI
MR AR RS T AR, FAMEEAFELL A, R, fELL
PRI 7 R 45 2R R A P 1 R ST RT o e SRR R R SRS, TR 5 T
JLTEAG . SEFLE I R AR 5T 2 S 2 A R e YR GE I, AR AR AR LA
AR B-CM-7 (B-BEHERK-7). B-CM-7 S4-FLAEARI 2 b 5 512 B it 2L
SEHOIFREBE YA, B-CM-7 AR SRIE TR AW A B4R Ay 2L, A6t
FRARFEAI ARG FAREH A BRED. DERT AAS ILEA. R
TERTA L L A B R R AT LB AT, Ll R AR LB ) B2 ) LIC 7 B B A
FUEAW . SR, FASEE BRGNS, X AT RS
R B B AEEE IS, 1999 EHE A PAHL (WHO) Bt 51 oy A 2%
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$WE i @

H AT TN IR 2, B4 LA AL E A 8 R R ah R e 2 RE
I R, R M EEN BV U, SRR LM AR K 7 S el R
Gi, TR AT HRFSEATAEN s BT TR B AL 1 I RO IR P A SRR
B, APRKIEATRE S AT &R A BREAA K. MRRIEELAAT
B s MEA LR S RLEGE B N B BE S AR, IR
WHRTIE 60%. BYILGIERG AR E 554 RS 5 ZH B gUE sz,
Pt CAFLIR ) 22 e 2 PRUE 224 L RE T B B A% D3 1Y

42 AEAFRFEEREE. BHAXLIP LR

TR PR UE— V) AR A& 30 1 AT I B B i 2 — , BAR A T AN
Mo AN B B P2 b A BT WSO RE T, S A A R B R
LWL B K LIRS, #S 5E AN S M A TR T 58 SRV B
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