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(M ] AHERALATEN BRI NEI 8 REAERRT T 2.
R BN, 1E 31 NP EHHETA L P I A B ILAE)S 30min A 13 NSRBI, LBk 41% ,
BT E N 9.69 £0.69(min) , M AFHE K 4.25 ~15.17(min) , BEILIRHEEY 43. 31 +4.307
(REBAL) , BEFLAT RIFGR - MERIFE LR, B H S5BERE R, £ SDS-PAGE ¥ §
AEEEE (BSA) RERE QB (IgG-H) BEH(CN) B-HHREH(B-LC) M a-3
HEH(a-LAFRH, BAMBSHEAENE LS BH LS RSB - AREH (B -
LG) fARRT & it 5 35 5 WA B L 18] Rk bR B B

[X@A) FEAFEGE I ELEF AR

Research on the Compeosition of Milk Protein and
Coagulation Property in Chinese Holstein
Guo Peng, Liu Wenjing

Abstract  Coagulation property and composition of milk protein were analyzed by biochemistry
methods in Chinese Holstein milk. The result shows that 13 samples don’ t coagulate after adding chymo-
sin into 31 samples, the proportion is 41% , the coagulation time is 9. 69 + 0. 69(min) , total variation
range is from 4.25 to 15. 17(min) , and coagulation time of Maiwa yak milk is 8.58 +0.52(min) , total
variation range is from 4.90 to 11.0(min). Coagulation intension of Chinese Holsteins milk is 43.31 +
4.31 (Sounit) , coagulation time and intensity have individual differences. Coagulation time and intensi-
ty present inverse ratio. The skim milk was analyzed by SDS — PAGE. The results show five bands such
as serum albumin (BSA), heavy chain immunoglobulin (IgG — H) ,casein (CN), B - lactoglobulin (B

-L1G) and o - lactalbumin (o — LA). Correlation analyzes shows that the relative percentages of B -
LG effect significantly on the coagulation time and intensity.
Key words Chinese Holstein; milk; coagulation property; protein composition
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SBEFREWR, PRl R REHE . TIBRA N B4 PEERMENKKE F 45, 2% SRR
KMIMAKER,BE @K, BUTER. ABISR VIR BG5S 7L 5% PR ( Coag-
ulation property ) H#IRIKFR o BEFLET IR FIGE LRI B R YW 9 86 =B O BB %, 5L ]
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BrEc A R pH E MR G 5% . Macziali. A. S IR RM, ARIBEEHHAS UK o - FL
FEROEOMEY &R BERWER KR, &8 LRERY, 4+ AR R EFERK A&
ERo

BT ERESERIA R E R W ILE 0 =B 5 R, H i, B5ME &t e
IFERBES SFREIMERRIBERER AT T AW RERIANBESTHEE,
R T ES REEILE pH A CaCl, ¥R BE LUK LB B VR B A BB LR B 25 07 1 e 42 LK
FERE— . SEIHSRE RN 2 T WA, RE YR RO PR TR )T I RE AR TR 6
J BT AL TR B B, R BIE A BRI RO B OB F0EAE 4R 2 , (H B U5 Box —
FRILBRERE MBS TR, PIB AT AKX OB PR BB DB ER, RO EHH
A AFFL AR RE B 2R B A AR AT 40T , A Sy oh B 7 38 A L YR IR B0 T % R R SRR 2 1
WIEE AR TR

1 BH5HZ%
L1 LR RR

EFH XBZ WY G DL PR TR 9 P BRI 4 30 3k, S5 T AR
Yiet, 73 HIRE B L FEL 200mL, i F 4R S, KEHF EILRE,

1.2 SLH& B Fe 20 R A

K S R T HUR/E I S0mL, 7E 4°C F 3 000rpm 350> 20 440, B F 2BIASRL,
B 1 000uL ATFAESTRETE, B S00uL BAKFLAITF SDS - B GM Bk EE /e el 3K (SDS -
PAGE) Tk or s, ST BS R BE N 12.5% , 5 T RE IS R250 e 5, MK B R A AW E £
ZEAASHMNE S SR BUS 000l FITF 5316 8] Fas B i , LA T b0 A 357 8% G
HIKEEAME, B B E BRI HIEILeT A . B3R AW R Arima .
FEFL5RAE = (2 400/T) x (5/0.5) xD
A T—— BERE A D— WRARE

1.3 223X AM5&&

BEILREN R TEEAY TRA TS H;S0S - BENABKER SR FEEAS TR
A EMEFHIE AR A R 7 7= 5 AR RA B 0 B AT s s e s . (U8 F it
BioRad, Power - PAC 300 3k {¥ ; BioRad %% R4 % % ; Eppendorf Centrifuge5810R B .02 41, ;
UNIC 7200 2443 3%: % B+ ; Eppendorf Biophotometer %5 P B BR{N 25 .

2 GRE5SH

2.1 PRGN eSS

ABRGRRY 31 DLW (30 KR MAREN— MRS IURE) 7EI A SEFLES/S 30min
A 13 AR, LBy 41% , FLEEBEFLAS IR H 9. 68 £0.69 (min) , 4 K945 3T B 2 4. 25
~15.17(min) . BEFLIRE N 43.31 £4.307 CRIRHEAL) . BEALATEFIGERLIB B AR 1E M ks
F, BEFLAS ] S8 BE R R LI AR (LA 1) o H B ALAF A1 9 ( LCM) AISE LA (5146 9 (SCM) %,



PEEAMENFLEBENSRAMERBIATR

3

B R A 5 TS SR LA 6], 45 5 = 4L FLAE BOBE I 139 F LCM 1 SCM i, H/hF LCM
1 SCM (R 1) o HEHEIL OIS TR E TR S RIRAJF 37 CHRIR 2

B LA_EAS H BREERL o
#1 FARRANEARERESFEHEIE (min) (X +SE)
A5 LCM SCM EHE LCM +SCM

1 11.8 5.5 8.7 6.8
2 12.2 6.0 9.1 6.3
3 13.5 6.9 10.0 6.5
1200
1000

800

ﬂ

B 600

i8] o

(s) 400 B8 ﬁﬂﬂ‘ﬂﬂl CT(s)

10 20 30 40 50 60 70 80
BRAEE RERALD

Bl SR ESEERNRXR

2.2 BIUMAeFILAILARZ NG £ E

Xt 4 AORE IR E O & BOTRY BRI P EASTER 69.29 £2.00(g/
L), BFLEEE RN S5.42£0.94(g/L) . BUIRFLEH SDS - PAGE A] B/R FL 4, A F &
MKREBNEFI S FHE H (BSA) (SRR RRE A EE (1gC - H) \BEH(CN) . - AREH
(B-LG) Mo - FFEH (o - LA) X (WA 2) . BEEAMEMTEEEIEZEALS
FIAEXT B 43S & :BSA 25 2.54 £0.18% ;1gG 7 3.10 £0.27% ;CN 3 9.42 +0.50% ;B-LG A
5.68 £0.29% ;o - LA 24 5.25 £0.21%  FARMEMTRY, SIS B - LC B4R BEHE,
FRFRBON0.741(P <0.01) o BEFLIREES B - LG BFEAR, HEFREH -0.667(P <0.05) ,

HAB5EAHRERHERE(FEI),
x2 GEENFRAMRSEAASMENESSBNEXEY
BEFLYERE BSA IgG - H CN B-LG a-LA
EEFLETE] 0.540 0.220 0.231 0.714 * * 0.430
B R -0.462 -0.253 -0.191 ~0.667 * -0.402

* BEKF P<0.05 + + ZEAKF,P<0.01
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31, R0~
20 1K
14, 4§D~

B2 o ERTEYI4 BAEFL SDS - PAGE
M. A4 T RAR R 1
(97.4KD;66.2KD;43KD;31KD;20. 1KD;14.4KD) 3

1-4,5-9 HAERL

3 itig

3.1 ABFUR i BBEFLI LBy 41% , 5 T E A W E 1 30% LB, Tkonen %
(1999) WHFE ZBAE IS 2 T /R A4 P A K2 8% /MAT B IE W $EFL. Okigbo % (1985) B 5T
R, AR A T IR — A MR A R R B (42 68% , Bk 32% ) 7 30 MP N T
BEWEIL . ALBREFFRHE(ZABMNABER—KIEE) , REBEHREILN AN T
AF B[], RAER A BEFLIERER — E R, G. BOBE % FI o —45PEM IR & 19 . 4%
PERI SRR TR R A T R BE R A R, S5 R R BURAE 15 X PL2E B MR B AR
HRKREEM, AL, ZABREVNIFERBRE-NAR A —RICL>=4 5
P, REEE AN FAEMMABEFLESE —/ DR BB E . MEA ¥ RAAKBIKG RIS
SHBABEAR , X R F AR BE A MA R EEA —E R, E S NREAMEES
SEEARLT K MBATHE B TIRR B E QM E ik, 2RI E R BEAME)T,
EHRAERGH—-EEREOREY, 5 - R4S MEAREY, KL 58I B
B (—SH) &SR, AT RE™ A%k E .

3.2 EFRIEIMASEFLEG 30 2r8i 2 i BLEERL , 0304 B L AR AT 9L (GCM) A
BEFVEREZMIFL(PCM) o NI FUR TREFL M RRIF L AR EARN A HBPEE
FRFLMRRE . REVIRY, BB RN R RRE , OEFL AN A R P R R,
RO RAEES ] LA pH RL FLIR R B B AL U R IRBE S5 N, R M, Okigbo 4542 i 3 i
FEA pH 385 CaCl, ¥R J3E 142 120 5 7L A W J3F 25 — 3% 59 8% 6 K 0k /0> 058 9L FF 1) 0 352 55 2L s
i

3.3 B - LG AR & B B E R BEREE AL BEFLAS o] SR EF R R I, T B - LG i
AR SR EBERLI ], X0 FLEE A AR . Alison 25 % 81 AB B « - CN FLth B {7 5
PIRAHG5R, H BB > AB > AA, i1 RIS BB BUEL K (9 FLAESEFLO 6148, SR SLIRBE &, H
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GESERGIE 2 3is ]l 20 '

(1]
(2]
(3]
(4]

(5]
(6]
(7]

(8]

% x W

HBE, T, AR FEGES « - BEOERZSES=HRBHXSN. PEEHRZRE,1999.5(1):8 -9
BAE K. ERUB XA HHE A PR A 2S5 5P R AT, R E & Bk 2000,36(2) :3 ~6

R 8% BRAENSABORNRESSHERASEFHBNXR. BHHESEMR. 1992.23(2) ;112 ~117
Marziali A,Sand K F ,Ng Kai Hang. Effects of milk composition and genetic polymorphism on coagulation properties of milk .
J Dairy Sci. 1986.69:1793 ~1798

MEA, X4, 4 BLABERLYE BT VIR RIEFEBe 3R ( A RB¥EAR) . 2001.27(2)

XZCHE. EEEH « - casein A ZSHREHEBIBR. HEREERBLRX

Okigbo L M, Richardson G H, Brown R Jetal . Effects of calcium,pH ,temperature , and chymosin concentration prdperties of ab-
nomal and normal milk . J Dairy Sci. 1985.68

G,BOBE,D. C. BEITZ, A. E. FREEMAN, and G. L. LINDBERG Effect of Milk Protein Genotypes on Milk Protein Composition
and its Genetic Parameter Estimates J Dairy Sci. 1999. 82:2797 ~ 2804
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HL T S48 MR H I (1 08) R RLER A 55 mi

BYE10102 &%5% ¥FHP E
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(W =] DRTEMBARHEN TR THTEBLOE, BRAEN 25.87.55.85,115,
145Gy 3% 5 4~,0Gy g3t B, X 5 UG R AR ROR BLEAT S o RIRES R RH . B0 38 534 B
b BRE AT AR O W/ R, i A BE AR S L SURBE R R K 2 R R
HERb R XAY PRIBMHRR(a+b) FRBWMN L, 1456y LHBFRFMN H I
HARRALHEE K, 25.87Cy MBLEHMRK a TR HRKX D TR .LXWY PRIBR HEXR
(a+b) FREAMMBIRLRE BB FELH, WEK 16 MEKERTES AR EFKAT
ERBEHKF

[X@A] BFHRPARHEBR T

The Effect on Growth of Plant after Seeds of
Ornamental Cabbage Irradiated with Electron Beam

Abstract Dry seeds of ornamental cabbage were irradiated by electron beam with 25.87, 55, 85,
115, 145Gy irradiation dosage, then observed and analyzed the growth of plant. The result showed that the
irradiated plants had the trend of decrease in the height of plant and leaf shape index , and had the trend
of increase in leaf length, leaf width, leaf area, leaf thick ness, palisade parenchyma thickness, chloro-
phyll a content, chlorophyll b content, carotenoid content ,chlorophyll (a +b) content. Comparing with
other treatments, 145Gy treatment had bigger crown diameter and more leaves . The 25. 87Gy 'treatment
had the most conterit of chlorophyll a, chlorophyll b, carotenoid and chlorophyll a + b. There was no obvi-
ous difference among different treatments in 16 growth characters by the variance analysis.

Key words electron beam; omamental cabbage ; irradiation; seeds

P H & ( Brassica oleracea var. x acephala f. tricolor) i+ FE R = HE H B R KW —3F
M, ELFNEEUKNEELNZ—. BRERPIRKHEES AT T EGRAEEEHME
PR WA E R B, SRR AP AR — . PR B T AT & #, BEJLVER K
—HHMFEEMHFR, ERA ML RBGE, M2 RIBETREEHES, BRI RBTFERE
EEW B B8 KE/DEMWMEEDER LARE, DB TRENBSRLEPREE
MFEARRIRE . RATEFRAENBHBELEPIRE BT, ERELB AR, AR
#—B A T ST RALFL A KR

1 #MEfsE

BBAOR A AR B XA AR B PR H 3 (AR &M O3 hE6) TRF, fFi
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W K/ AR . 2004 4F 11 7 12 B £ o B TR Y 3B 5T Bt A48 IR 0 LA T 3R
TTHR BBALEE , FR MR FI R Y :25. 87 55,85 ,115 145Gy 3t 5 A4b3R ,0Gy Jyxi . F 2004 11 A
30 HEREAR KR EARPIES TRYRAVREERETH,3 A 2 AEEFLEITTRFE,
4 A4 BGHRER, BEEAHTRIBEE, EEKEBRPEIHEERS B SR,
AR ERREHLEL 30 J it A X i BE AR R SR B (/M 5E) JH R R A
R R ESREE R A R A GRS REFHFHETUE . HEBRRHERTERELNE;
IR R AR 2 R BE | 4 4 4R BE SR R U B 4E OLYMPUS ~ CH St B8 T i
E;HREAREBRRACHRIEERR.

2 REGERSHH

2.1 FRAREARFEGLTRRREE

SR FIAE PR IR A 5 2 R RS R AT LA, SR % Lo
#1 FELBARHELFRRAEER

7| it (Gy) dosage 0 25.87 55 85 115 145
K ZFZ (% ) germination percentage 19.62a 17.17a 16.22a | 22.99a 16.67a | 25.16a
JRIE % (% ) survival rate 19.62a 15.98a 16.22a 20.12a 14.89a 22.81a

EAPIEFENRA00 AABERAL, AAMAFERRERAEL  AARRASBATERS
%, (XTE&A&HR)

MNE RS, IR HEBENEFREAE, R EEET 19.62% ,145Cy 58 B
RFEFBRT,KBT 25.16% . 7ERIEH I, 145Cy B &, 538 T 22.81% ,85Gy K8 T
20.12% , ¥ T4 B, T AL R A L A /D E . BIERMEFRPY A/ DI
T—B , AFAAEE R FRHNEERALEEER,

2.2 ARARERARTERS THH B2R

XA RIS AR H BEAR R R 5 SRR T I e R AT, R K 2.
R2 FRLAEBPFRHFEEKRERR

7| & ( Gy) dosage 0 25.87 55 85 115 145
BR# (cm) height of plant 9.39 7.96 8.61 7.77 6.56 8.91
I 8 No. of leaf 13.05 13.65 14.72 12.43 12.35 14.77
7842 (¢m) crown diameter 13.09 12.42 14.13 13.48 10.23 14.53

MR 2 AL, BB SX B LA B/ NS BRI ARSI LR EE R,
FAEH S 3 RAR L, MR $UBR 85Cy 115Gy Wi B AR ST, #FA iR, R AN 53R
L ,55Gy 85Gy 145Gy =Ab ¥R g, HARBIAL A BT T 1§, 145Gy L s mH @42 Fom B 3%
LA B AL BRAR A (EL R , A AL IR A M BRE R R/ PR EE R,

2.3 FRAAEFAREGEHARTH KD A EH
XA FIAL BRI H MK S8 B R AR O R SUR B MR 4 UL | I 3



8 Bx LR GUR —HE HEUETARR

gt BREE 3.
#®3 TELEPARHEEKH R ADRBRSEH
3 ( Gy) dosage 0 25.87 55 85 115 145
4 (cm) leaf length 4.39 5.16 5.22 4.69 5.70 4.71
3% (cm) leaf width 4.32 5.32 5.33 4.74 5.77 4.98
453 leaf shape index 1.02 0.97 0.98 0.99 0.99 0.94
M EF(cm’ ) leaf area 13.75 | 20.88 | 20.53 | 16.91 | 23.56 | 17.33

B S U B (um) palisade paren- |11y 10 | 0343 | 122,50 | 122.40 | 136.25 | 124.95
chyma thickness

AR LU IE (um) spongy parenchy- | 109 45 | 174 00 | 182.09 | 142.88 | 148.75 | 161.68
ma thickness

i+ ( wm) leaf thickness 307.15 | 323.00 | 342.50 | 317.59 | 309.88 | 313.00

MR 3 FTLAE th, 40 B B A B8 L AR OB S R A SUR I R R SR
B M BHRZBEZRBEREKF, 53 BALL, B FRAES KPR E B 058 &
BUMMR A SUR B R B3 38 s 8, MmO B ka3, RSB E R TR
bk, ERALEF 115Gy EH A i 58 E A S A SUR 5 At b A LR R
K,55Gy abBEH M R 47 40 SR BE 5 H At Ab 3 A LR R B Ko

2.4 RRAXABEBRFBEAGREESE
AR PR HBERNH S CRHTRERS, SR RAE 4,

v 4 TELBARHEHRAEERSR
78 ( Gy) dosage 0 |[25.87| 55 85 115 145

M43% a &8 (mg/g) chlorophyll a content 118 | 1.51 | 1.33 | 1.28 | 1.29 | 1.30
432 b & B (mg/g) chlorophyll b content 0.59 | 0.75 | 0.68 | 0.60 | 0.63 | 0.62
K% D E 5B (mg/g) carotenoid content 0.13 0.23 0.22 0.19 0.17 0.18
4K (a +b) & & (mg/g)chlorophyll a +b content 1.77 2.25 2.01 1.89 1.92 1.93

ARATTLUES, ELBESHRALAHSE a SR HEE D SB LMY M ESR.M
R (a+b) FRWAEMNBEHE,25.87Cy ABLEHEHER . SR HZE D S B LYY
PRERMEE(a+b) FRHEMEE , ARRLEATZELSAESREREER,

3 hEEITE
3.1 ARUHBLTFREBHNE

FERRATEFR G ERE R B AOR R LA R RO HAR , SR R R 5 R — L i
Bp“RHIEA R " (LD50) o BATTRAL AT IR AHRFRHE Y 25.87Gy 55Gy 85Gy . 115Gy 145Gy 3t
547 BEEAANR , RERZHRAEMAR, 54038 5% A, & 2 RA RIS R4 Xt
B ML E, AR T RO HA AR R MR R R E LR, T RPRE &
RERR 32 B0 R B 1Y e T SROAE BT B, A YR 0 4 BT B M OR B R, RN IF R K T



BFRBRIAXEE(BE) P ERERSRIN 9

145Gy F| BAL2E
3.2 FAREBHARSIFRYEAT A HI LA LA

AR B AR T 5 % BEAR EUA BR R R TSR SO/ iR 2, oM K 5T R A
AR BRSNS (B &AL 2R _E R AL BAR AR ER R A Bl 2 7 B E MK, i3 — 2B E
KT RBHEA BRI PARHERWHAEY, RS 8K M5 B RRER E R R
/NEES AR B THRE , A AR A A S R A R AR, B2 RE R
AAMBRAN KR T SEYT H HAEBERBEARARR, BHENR B TFRLEE
LR PACH BB A BB Vi A SUR A A SR B R SN0, M R R A3 R
My, R s — PR R IS

3.3 ARHEGAEXFLSELL

FREALHEHRECRSBERERAT B FE, BRRASLE 53 BHLHRE
a HR.TEED TR KWE PRER HEEK(a +b) FREA MBS, 25. 87Cy F B A
BT REINES B AR RS FRAETE N BT SR & BA EHE
A, REEEERB/N. M TFMARENRY AR BN SECESRNBRRARAER
MWEER], BEH#— SRR

2 £ X W
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