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ABBBOARNH S X T, 20 IFHEMF), MBEAK Z2ERLWTIERWVWTER
Huo

O THEMT Z6R=H0FET, R—JOBE, HIRIAREEHOER/ZEND
STEBETRBALUHTZE N, FFFAIAZIRNTLIZEE N,

(M7 oMz, MEERK, TATHAK Z2REMLUET,
4. fREW, BITEHE Cr—TROVIHH]) TRAL, "= - FEERE
EEHLTIIWTER A

MREFAK OZBRIEEEHRSH (1BIZOE 100 2, SNTICSRELFU
ZRILEHSZEIOZFVLHFETEDRIDCHALTIES N,

RV, T MREFAR OFEINEMCEALTIEE N,
7. ABKETRIX MMEANK ZENLETOT, HERS TIIWITERA,
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BF ORISR &,

M oLh<nDrE, FERX cosh+cos20+ cos30 =0 7= 3EH O DfERT
RTRD &,

(2) a, bEERETE, 3<a<bDL 10% v % DRNEBER K, FEL,

HEFERAERTH D, £/, LERSIE, BRABDE e DfEIE, 2.71... T
HBHILZHAWTS LW,

(3) EBt K0St 1 OHHAEH L &, ERy=(2t—-2)z -t -1 D&@BET S
I ZE vy VHEHIZHRYE X,



PIfJE ABCD 12T, AB = 1, CD = 4, DA = 5, ZABC = 120°, ZADC = 60°
T 5. MEHRAC, BD OREEE ¥ T 5L E, UFOMNCEL L.

(1) LWBC DEX &R &,
(2) BE: ED %3k &,
(3) AABD OERi% S, ABCD 0% T 352 %, S:T &2kd X,

(4) AC = sAB + (AD 27358 s, ¢ DIEERD &,



FRA LB SN A, R A Dk, BB, Wh C OEICELL, Zh
53 DDEEOVWThLIBHINEEDET 3,
KA o AD 1 FEROKREIZIRDOEY TH 5,
60 %R A OEE, 30 %IHA B ICEML, 10 % F& C B
A B ok AD 1 FRDBIIRRDED TH B,
80 %A B OEE, 20 %IHHE C ICEL
SRR C ot AD | EROBEIERS C DL ETHS,

n IZIEDQEHE T4, WA DA n ERITHER A, HK B, HxCOBRETH
3

3 1
= ) 3 3 1
6%—1—-%%%%“041, bn; Cp, (Ej_%) k, aj 5, bl 10, c1 10 v d\éo
(1) any1 % an T, byt & apy by T, Cpy1 % an, by, cp TRE,
(2) {an} O—BIHa, ERD &,

(3) 2, = (%) by LB E, {0} DM 2, %KD, (b} O WD, BRD L,

4) {cn} O—HH ¢, KD &,
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X 1 OoX5E, EmESHLEICEESH, bI)—F0mZlb ) 2B T

S, a<P, QBIWEEILEXZ 6N TND, a2~ PiiEg#Hs 2w s 2
ERTEXDREFUTR>TEY, REJFEOREEE f Lz Z A, PQMEIC
X3 EDOEEZFEOEEKE (BERK) B4 Uk, RENEOEENIa~ PICET 554
WOV, PQEDEOTMHIIWVT NG EEHRE AR L ThY,

Wiz, RENROEEEE f B LSEEEZ A, PQEICIH1IHEOKEAR2E-S
EREWENE LT,

WL, BEDN a« D—RZMEDPORY, 280 r ORFEOWE 2>, P QH
DEDEIEZ L, BbUBKESKIORKEZEZSELT, UTOM1~f31c
BZ X, AL, MERBOFTEDOGANCEEAY X, 28, M1 BIOR 2 13
RDOB%, BBITRHRLE T TRFBRLEI ETOERRLEY,

A

2P (EEHE) Al

Y

X 1



M1 3EDEZROEFENPELL L E, RERDLLIFEOERLEIEFENT
fo, L OFDHLERLDEHAVTRYE,

M2 1EOBZROEEENPELKEEE, f %, L, S, rn, a BAVWTERYE,

HEEDAEOES v ik, v=]2 TRSNBIEEANL, HEL, » i
p

HUEILZYDZROEEEZRT,

f13 WIZ, EKRKIOERRAFIOKIIWMV#EZ T, ZEIHTDODREEE S,
RENEOEEEE Il 25, PQEKIInBOBEEHE SEFEEI &
U7z, BV X DEIZOZIIWVT NG, AROKEZEL, MEN— TE
EbELWRUEMTOONTNE, RVBZZHROZOERE r &
TBE, m %, n rn ERONTERYE,



FEE V OB 1o LEHUED r OEBRA THH 2, 10K, 22

DAL v F S, &S, ZI LT, BHLE WL ODDOEMR 2 AE LY TEIE2HE
B UTe, 7e2L, K1 ORGRCHEENIZEHS OREIEIT, BEROEHMR & ERPL
BRENTVER, HPIKIIRENTVARY, S, 0HFH UKL & XIZEKD A
PERNABEBIRMOREIE I LT5HL, S, ¢S, ZHERFICALZEEIZEAPE
FNAERIL 21 L7eote, BONEEE L CEROBHIIERATES b
DL LT, UTOM1~[M3IZ& 2 L, &1L, MERROFTEDHENCRAY
Ko BB, M1IBLUOM2IERDOAL%E, B 3R TRIEREZELLET
DIEFEHFLE,

S1 Sz

.....................

X 1



f1 X1 OB THENLES OEREFROBEIESZ r ZHAVTERYE,

2 X 1 OBBRHOERIL, W ONDIEHR 2L TR EBY &
AbND, FDOOIH 4 LBYORIKNEZ, ERLEAEZRITES
I ZTHAEDLE TR L, ENENDOHEIZHOWT, HAEbHE
5T EDTELHEIIROEUT 6 BLLNTH B, fEEIL, BERKOENTE
NORHRNIZEEY, 72720, kOB 1I~Fl4 DLk Sz, ETFERIIEEEA
NEZ T-EIBRERIIF L D & A272T,

13 X 1 OBBRNOEREHERT D ZNENOEIIR OBEARREY =D D03
BEEZEXD, BADNDTNTOEBOF THKMYY ORAE @
b0l b REVEFRIZONT, @ %, V, r ZANVTERY,



KM1DEIIKFEHEE 6 DEEZZFOROOPRBED THRDRP A6, K
T 5 (BEETOTY) OARRTHEICES V TMNREITHH L E
A, IERIIEREAICE L%, REEORP, IZEZRE LAEO EFIZm-> T
Nz odlz, NERITFE EERELTUITL (NU U RT5D) OEMEHIVIRL
T8, AUV RRBEEo THEICHR > TEENT 5 L 912720, BRANTHEP,IC
RoT& 7z, /NERD n BB ICREICERET 8% Py, NROBEEE m, /ERL
REOR DTN Z VR (RERE) % e 0<e< 1), ENMEEDOKRE I
g ldd, M1DE51L, RPoE2RERE LTHREIZHR > TLERAEIZ x 8%,
MTCBEIC y#iia L 5, 0<0 <5 LU, PEIETHCES, IROKE S
BLOZEROBEIIIBETE2H0L LT, UTOM1I~M7Ic&x L, BE
IIEERBROMEOHZATICEEAT L, 2B, M1 ~M4EROAR%E, 5~
73R RIET TRBEREZES ETOBE LY,

(1) /NERDE P ZEENDEZAE2 =08 L, HP OEPICETHETD
INERDEBNCOWTE 2B, (X 2)




Rl ANROEBZHH LkoxFo( O )~( @ )L 6 |~
| ® [cABRLELARLDOE, TOMEBROT»LEREN—2>T OB
<, AU HDEMERATS &\,

INRDEBN % x BT R DOES & y B R OEBI DT TERXDL L, x
FrOEEL, FIEENTOQ)RTREIND Ve T, IHEEH ( © )

D ( @ ) EHTHY, y#HmOERL, MEENTDQ)XTRSL
HVy T, MEEDR ( @ ) o ( @ ) E&BTHD,

Voxzxsinﬁ + xcosﬁ (1)
Voy=><sin0 + ><cos0 (2)

g, —g, -gsinf, -gcosf,

ERTTAL, HHER FMEEER, HAKRT

M2 /NP xEORGBEND & X, TROL/NKRD y BENKERERD &
%@EE% B2 ;’/i’, Vox, Voy, m, 0, g @EPﬁELIZ\E@%@’EﬁﬁV‘T?E”@O



(O] BEZ =0T P, ZBENTZ /R RIKHNZT R PO IZRE D £ TOEENZO
WTEZD, M3Dk oIz, nBIEOEEER, IR x8HE a DA E R
THECES v, TIERNZ 272, N, P, O PET, BLURP,..,
DO P, ETEEBTHDOICETIRMEEINENT,, T LT 5,

13 /RO xEHFMOEEIZEZEZ DL, IZUDIExEOEDHEEXIZTEE LT
WS, BRZl  THIVIERLCTRAOMXIZEFTILH10hoT2, K %,
Ve, my, 0, g, e DFENLLEREDEZHWTEYE,

fld /PERDBPIWCRD L EDESZV 55, VE, Viom 6, g e DF
DHMERLOERAWTEY,

ﬁ:ﬁs Tn %cl:(ﬁ Tn+1 ;)d?, %h%ﬂvn, m, 9, g, e, a@':{:'75>795%gf£?60)
EROTRE, 27, T BED T OREEANT 22 %, v, m,
0, g, e, a DFNPLMEREDEFANWTERYE,

6 /INERBRPICEIETLOIRAE 1w & T5, ta Vo, m, 0, g, e, n D
HNOMNERBEDOZANTERYE, ROBRBRRZANTIV,

r=1, k NIEOEHD L X
atartarttar+ « + + - +ark‘1=a—rr1—

_10_



M7 130020 e DRESIBIORBEOEEZ § DREIITE T, /MEK
D x BRI OEENL, STV RBEBIFEoTHrLIVELEY (K4, #T
DIRLTZBIIANT Y RRBEIESVTD (K5), e "HDME e VB
hENEE, 0<h< iof— DOEHTIX, 0 DEICE ST /NERIIAT V RBB
SESTHLIAVERT, e DEEZKRD X,
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PLa—LEPLTE FOWERZFARBUTOER IS 428 ko, EEEER
X FHEA, UTORIWIZEZ I\,

EER 1
LB BEICLY ) =V CH0H 2 2 mL A, Z 2R ROEBF Y YA
Na 2z 7-,

ki 2
(1) BuldBEicy /) — i 1IlmL AN, Z2iKavRL 2N 2HAR,
60 C~70 COBFZICHRBRE 2R L TIRO LS, FIABTHrERYTIVER
PRI,
(2) 5IEELREZ AT, ZOHEEIC6 mol/L DKERT bV 7 LKEKE
ImLilZ, E5ick Bk,

(1) BWZFdBREICX Y ) —) CH;0H % 3 mL A, 50°COBICZDRBRE %R
L T 7z,
2) M1okdic, SEARDHRE VA NN—F —THR 25 FTMEL 72,

(3) M1k Hiz, #REZEV) LICHAREORIZHEE, HLANL, ZOLE,
FRRDIRAZ ) —VDOIRITERS R X H ITHER L 72,

B 1 B L 7 SRR 2 P v 7o SRR



ES

1
A 2
3
i 4
5
6
7
A 8
9

(1) HL 72 20 2EABREIC 0.1 mol/L DREFEIR AgNO; /KA 2 ml # A7,

(2) CTORBEIC05 mol/LDT Y E=TKEME T, BE), BEOWWEPEL 3
2, THIALIOMATIAIRVIBE S L, WRPHEZTEHE Bo 72,

(3) BHHE 2o 72VATKIC 2 mol/L D F VA 7L T & N HCHO KA % 1~2 i 2,
Z DRBE % 45~50°COBIZ 01T TRD 7=, |

EB 1 CAEUIALERM 2 RTLERIGRZEZ B v,

KBR2D 2 ICBWTHEINSG I L2EE LIV,

EER3 KT (1) DBREOHNZEZ LI v,

FKEE3 D (3) KBV TEL A LER M2 RTLERIGAZEZ R 3,

EB3 D (3) T, SRE AL/ —NVDIBIZRL TEWITRWEBRZEZI R I W,
EEB4D (2) T, BADUBVPEL D LEDA A VRIBREEZ LIV,
FEER4D (2) T, BEDUBRPHEELT 2 LEDL A VRIBREEZ LI,
KERAD 3) B THEINS I L2FEL I,

KEBRAD ) BZANVLTNVTEFDH2WEZHERT 2ERTH 5, ZDERTHE
RIBFINLTANTEFOWEHZRTHEBLZEZ 2RIV,



BREBIZOWTORDOX ZH5HA, U TFTORWIZEZ R I v,

FIRARICEBWTC, I 100g &7 D IAER ENLIFET T 2 0% R T HEARE
Ev9,

ToR 2%, Kizw§ 2588A Y 7 L KNO; DIEBEMRET T, D7 T 7 Dk
IR, WEEIAEERA Y U L KNO; DBRETH D, 2, K11, KERORE LH
BA8R CuSO, DIBRREDBRE R L T 3,

%8, HBAY Y LORBEDOERIE KNO; , HREBFHFKMYDOFERIZ CuSO,-5H,0
THbD, £, BHOKOERKIIBEATELID DD LT B,

110
100 7
90 7
80 7
70
60 A
50
40
30
20
10

0

VAR (g/100g7K)

0 10 20 30 40 50 60
e (°C)

X 2: B A Y 7 A KNOg DIERE (g/100 g 7K)

% 1: HREESA CuSO, DIEMEE (g/100g 7K)

®E (°C) ] 0 10 20 30 40 60 80 100
B [g/100g7j<]‘23.1 27.5 320 37.8 446 61.8 838 114.0




R 1

] 2

R 3

R 4

60°COREEA V) 7 LKIBIEDH %, ZDBRPBNBETHS L EDER N A— LV
FMBRE (%) 2BMEFIHNTEZRI Y,

50°COK200gic, HHHEEOWMBELY Y LOBREBRHBEIRLLEIS, bxHE
BIRAIR L I o Te, TORMAIKE 20°CETHAH L7 & SIHB L 7-WH8RA Y v A
DIERDER (g) ZAMBFINTEZ LIV,

20 °COTERA Y 7 LA OBMBEK 100g H 5, T ZIHEBAY 7 L0F8H100g%
MATMEL 7z, RV TXTABL CTREMBKRE R 2RE (C) 2BX1 k30,
¥z, ROFBFZE LI,

60 ‘COTREAFIELAIKAWR 100g % 20°CETWRH L 7z, +ICBBER L 12%, 5
WLz, ZOBEIZOWT, XD (a), (b)IKEZRIW, 28, CuSO, DRE*%
160, H,O Dy FEZ 18 £ T 5,

(a) 20°CETWHAIL 7 & S VI T A WEE ALK Y CuSO, - 5H,0 DEE (g)
ZEBT2HCEZI IV,

(b) A#20.0gZBMO LT, BloL—h—icB L%, ZOBRBEZBKA LT3,
BRAZRDT, ZORER30°CE L7, 30°CE LEBIRADER S—L v
MBRE (%) ZEIEEIHTELRIV,



HHREZBE § 5 ERICOVTORD X ZFHA, MTOMBICEZI LIV,
BB, BEESE, XOFEFEDOHEZACZI W,

H 1.0 C 12 N 14 O 16

M3D kD HBEBEEAENRAZHCT, ALY RBE (°C) TD0°CHMEHRE (K)
TS ERZDPZHPEL 7, &8, EBROBMOKRREIZF—ET, Bl o7,

(5=5R)

(1) 3R L7EEBEZHWT, hE2 .
BErl L E0RGBDBEEEZHEL 2, /
KIZE > TV 5EBITIIKEAS A D3
HAZINTVE, 7, TOABK : B Z—
A A T AEHED [ ST 5
T, 2OHFOBEHRIE v—h—D
LB 5 [EDEBEL OB £ ) IT |
ZoTWwn3,

(2) COBFEBEZIRE L (°C) DAKITAN,
Tz R ERE L 72,

(3) N CIREMSH —Ickoz & || L
v = —DiED S REDOHEE
HEoTz, B, TOLE, BEAD K 3: [ AEREIE
EHRIRRERCE L BoTw3,

(AEDREH)
S[EDPHBELKEOREBLABEAIHE) 25X, KEOEL P, KBV, WEER, K
FREB R, MHHRE T &£ L

KR

K

PV = (1)
B Y LD, |
WE, HHEE (K) 28172 1 KDERLLLYRBE (°C) 28175 1°CoEL
R LT3, [EDEND P (Pa), WHED n (mol) ¢—ETHBLE, [MBDEE
Z At (K) 2L e, Bz (T+At) (K) $4bb (t+At) (C) L LLE, FEMN
VvV (L) 6 (V+AV) (L) Bl 613

P-(V+AV) = 2)

—8—



L5,
22T, R EX (@2 2o

P-AV = (3)
EIN, t C) ILH72MHRET (K) RRATERINS,
g

(REHER)
HEL 7AER2RDORITNT,

£ 2: WL & HEDBIR

®E (°C) ‘ 8 20 32 44 52 60
R [mL]‘SO.Q 843 87.6 913 93.8 95.7

M1 FRE2SELECho%M 7 o] T [KETaRRES LI,

B2 EREERREEIC STy b L, B AROBREETERYEALT, 757
ERBLAS ., %E, BEICRE (C) %, AN (mL) 2D, HEoH
BDiZ0ods, WMEioBEBED I1275.0 XD BO R I,

3 797&D0°ClcBI 256506 EL RO TRERM () Iz, 72, 70°CIZBIT 3K
EOBEEZ RO TREM (b) Iz, 202, PERE T TEELRI,

M4 BlEDEREBICEDE, ERIVBONKL0°CE T0°CItB T 25E06468B2H VT,
0°CIicd7- 24HEE (K) 2R, BETEZILRI N,

M5 FBRER»S, ARV (L) 2HRE T (K] TRIBEBRAZRD, HE1hI v,
7E, REFIENBETIHTRLEI v,

6 EBRTHEMAT R4 2KEARAORD D ICERIAC—BKES R % ATt
BEZHEL %, HEDERVLOMEL M 0E (0K) k4321 RiER
B (°C) Dfiz 320DKRMBEICDWTHIRLAZLE, EDLHTRB EFHRINED,
ZOHHBE EDHIZEZIRI,
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BB FROWBENH 5L/, FHRIEIHER, HF, TV 77yXy b, BXW
Eb1FELTHEAK.
1]

B RO M EIE )L E S HERER O XX 0 IFIEE DI R
NTW3, M1, EFOMBEOAM L BEHRLEZLOTHD, Hif
DI ~(DRFBREELIHBERL TS, UFOMCER L.

BEHEIILFaALK
C0, <= | FLa—2X ' 7‘!&:—2\H BV E
=g I
MmEBEET migEfELr s
E1

Al 1 1HORBA, REBIIMEZRL TWD, ZNZTNORBED L
LTS OMREEYEAZLE.

B2 K1HOG), (1), (7), (D)OAHELYE,
13 K1dda, b, c, did, HFD(1)E(V)DHREICHFLET Sl

BERLITHEBBERL TS, a, biZidMia4Z c, dIiZidMiEs
Ziit,



A 4

fil 5

il 6

R 7

8

9

D, @, @, DIIMEEDO LHADEKFTICEETARINESTHD, £
NThOLHmERYE,

@QDOFRINEICLAMEME LR EEEINFIM Rick 5 mEE L
BOLLKADEWIDWT, KH125EI2T70FZDRNTHAT X,

RIEC@DEHRE (L) OMBIEREIED L, 525 /X7 EDHH
JUBEIZZ S HEAET DD RD. ZOF NIVEDOE L EITEDXL
D2IRBDTHDLEEZEZALND N, 20 FLUNTREE,

ERFOE MR EC@DEEHT 2 EERNSGEBL N, ST
@DERETTOHBREN M=, TOEEBIZDWTREYE.,

it b O LB B — SR ORISR T B, C OB ERT
LT

K%< OFNVE BB ICHE SN TEFITETNS 2, 2heh
DFNE VFREOBE ORE DM OBIERT 5.2 OBk £
. |



ROLIT, N1, [N] oXEEHES, UTOMICEZ L.

(1]

ATFIIERFFHICERL ZEM, S —2v—13, BEMRECEENS
5 NI BEIOWTHEL TN E &, OREOBNA LY S BELRICSHD
A TEEYMEERAL, XL BB LAd0RE, ZOoWER, ¥
SRIBEEEMSMICEREIMETH S (1869 4F).

BRTFEIERDN, HE2WEETNTEDN., ZORBICEZ 50T, &
CFOBEHERLIYEEEREMIGZ, TOEMOBGHEEEDELZ
BHTESELI2BHILVNERERLETHD, ZOLDIRBRERREL THAE
YinFE WS Tz,

figZ gl & 29 A WERE (M2 m8ERE) 1T S BB & R BERH
%, ZREEOWZEZDD § MEEI Y AIERT 2 ETTRIIMARERERKL
TCIRATED, SHEAZMAREL THERLAESGEIRBE LA >~. REE
WBREF LNz, U740 X 1928 FICRBME EMBLEL - S HE %
BETIYUACERETSE, SURRMAZREILET LR, YTZADEKRA
KO SHENTEEEINSZ 20D TRBEL, REENSHEICEDS &
WOBKRTHREERR EAM T2 R—V 251, 1931 F£iZ, YU 20/_b
DICOQEXRBMTHRBKDOBENR IS Z L EHENI L,

1944 12, T4 7Y —513Q@S ME MUY ZE 450 L, T2y >
/N7, RNA, DNA X3S BERERRNICOMITIBEEZMA, EORE
EANERBCREEENES R BEDNHANEEBRET oL BRTOA
ERIZOWTOEERERTH - 20, UL, BETICETIHEOH LT
FONRIBETHD, TAT7U—SOMBRERI NN .

BRFOREKIZOWTIEI N —EF oA AOERITK > THIERFN S
gz (1952 4F) . 1513, RIBEWRICERL THAAINITUF 77y —2 (T2
Ty—Y)IZEB L. e 77— INADNH O, A ORK E BT
HUNTENSTETWS . HESHIE, Te 77y —YDINA EF ST E IR &
OHEHZEDY, EBE560 T 7y —JOHBEIZERL TWENEHRHNT,

N—=2—=—¢EF A ADEBROBIBITROL DTS,

-6-



(B 1] T 77— VRN ERMETH S S TEHRL-.

C[EB2] 7y —VERBEERMETH D P THE#KL .

(B3] EE10 ™S TEHLE T 77— P2 KBHEBREKRE 8,
SNBICEARKRERLDEEL TKBREEZILEIYE, ZOLERY
EEBRICBVORZESYE, OBLLI»PLBALTKBEO 2
WMERODEE Utk RiEREZROSHL, LBYE LEAKRE
RTENZTNORHEZRIE L7z,

(8 4] EBR20OPTERLETNIIy—Y2bBWT, EBR3 LK
BREBEET SO, TOMKR, BEBEBERILBY TREN SN,
®OLEAEPTIILTNTH -2,

(B 5] FEBR3IELERLIOULBYZTN TN 2 ITHEBRICEHES T
#BLIEEZA, T2 7y —POWENHAIZRD SN, T2 7
7 —PICHRHEBENRIE I N DOIXFER 4 OILBY O 5 3% 7l iR
ZITH o,

Bl THREBOOEBIIEBIZEENTWA TIER) ICTHRLTWE, F0O
MfER ) X, £/, TOHHBAZREY.

B2 THRBOIZHZLDIC, REARE SEEHEEZRET CTEREH TR
ETDHEEDIIBMBIZARDZD, ROT~FDHFNSRUNGEH T

REBEOHHEIHET 5,

SEEOAMEIET 5,

ZEORBME ORI S HENHET 5,

SHEDODERIZE > TREENERT 5.

REIE SEIOFMMARENHET 5,

¥R N NE

13 THRECOERTIE, LEOLIBRERERNTHEINDH. 30
INTREE.

4



4 THREDIZODWT, ROEBETHEOMNEDIMMILE,

M5 THREBOZDWTHHENDITNIRDENZDIIMMIZESEE
ZAH5NDNREHE,

M6 N—I—¢EFrAADERTP2EHITIENEZRE.

M7 [ERLII~[ERS]INS, REEBTORENY /NI EHTIERS
DNA7ZZEEZSNZDON, TOHAZREYE,



(1]

ODNA BELEBHRZHSIYETHD, BRERERADNSFNEA DL,
IEHCEHINDIBEND D, DNAIXX 7 LA F RAERITHER - 7= iE D
520, 2RO LAF RENEWIZHELFRIZHES LU THESL, 2 KEHOD
SEAMEZBRL TWD. DN\ OBEREZZN TNV LAF RHZHFR &
LTHH#HZAR T 2QFEREFNERLE NS LIATITDND,
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[1] ROEXEHZATUTOMICEZZE N,

After her university closed in March, Jeannine Randall sat down to adapt her research
plan for a pandemic. Her project to monitor tree swallows through the spring and summer with
a team of three scientists would now require travelling to the nesting sites in separate vehicles,
using individual work kits, staying 2 meters apart and, of course, disinfection regularly. When
she realized hand disinfect was in short supply, she made her own batch using ethanol from her
lab. Now, as the university resumes some services, she is putting the plan into action: counting
eggs, waiting for hatchlings and watching the birds from dawn to sunset.

ay “I think scientists are very well placed in some ways to come up with a procedure

that makes sense and then follow it,” says Randall, an avian ecologist at the University of

Northern British Columbia in Prince George, Canada.

In Italy, which was hit particularly hard early in the global pandemic, nearly 30% of
roughly 90 respondents to the Nature poll said that they had returned to work, and another 18%
reported having worked throughout lockdowns. Cell biologist Paolo Bernardi went into the
University of Padua nearly every working day to manage a staff and teach his pathophysiology
class over Zoom. His lab is at about 50% capacity. University guidelines for resuming work, in
effect since 26 April, require distances of 1 metre between people in brief contact, or 2 metres
for those in the same room for more than 15 minutes; masks are to be worn at all times and
gloves are compulsory in the lab. Capacity is limited to three people to a room, conference
rooms are closed and meetings must still take place through calls or video conference. Bernardi

is comfortable with the (2) university’s balance of safety and flexibility. At the University of

Groningen in the Netherlands, researchers have been asked to avoid working with hazardous
éhemicals when they can, to minimize the risk of spills that would require medical attention,
says Jana Volaric, a synthetic organic chemist. But for her, the biggest impact is the decreased
conference schedule. She had hoped to be networking in anticipation of being on the job market
next year, and she says that meaningful interactions are harder to come by at online conferences.

@) “This is the most disappointing part.”

Organic chemist Kirsty Anderson lost about four weeks of work when the University



of Auckland in New Zealand closed down along with the rest of the country. It reopened
partially a few weeks ago, and instituted many of the restrictions seen in Europe. But it also
required people who entered the building to mark their time of entry and location on time sheets,
and maintain a distance of 2 metres between people at all times. With lift access restricted to
one person at a time at first, she often climbed the seven flights of stairs to get to the lab. With
more services opening in mid- May, the check-in database is now online.

She and her colleagues are taking odd- and even-hour rotations at their office desks
to meet the university’s spacing requirements. Shared instruments such as the nuclear magnetic
resonance and mass-spectroscopy tools are run by designated operators to minimize contact —
Anderson hands over samples, wiped before drop-off, and sends codes and instructions through
a shared document. Winston Byblow, a neuroscientist at the University of Auckland who studies

motor function after strokes, says () the government and university are united in their safety

messaging and pandemic response. “Everyone is singing from the same song sheet,” he says.

(Republished with permission of Springer NatureBV, from Return to the lab: scientists
face shiftwork, masks and distancing as coronavirus lockdowns ease, Nidhi

Subbaraman, Volume 582, 2020; permission conveyed through CopyrightClearance Center,
Inc. ” —HBckZ)
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2] ROEXEFZATUTORMICEREEL,

In recent years the notion has been growing that alternatives may be needed for

() conventional meat production through livestock raised on a farm. This is generally based on

concerns about sustainability, environmental burden and animal welfare. These concerns have
grown due to further intensification of livestock herding and slaughtering, and on the other hand
a predicted rapid increase in global meat consumption.

There are at least () three motivations to intensify the exploration of production

alternatives to livestock meat production.

Due to an expanding world population and to increasing meat consumption in
developing economies, it is predicted that meat consumption will double in the coming forty
years. Although these predictions are associated with considerable uncertainty, the sheer
magnitude of this alleged increase supports the assumption that demand will increase
appreciably. At the same time it appears - also with margins of error - that the capacity of
conventional meat production is close to its maximum. As a result, meat will become scarce,
therefore more expensive and eventually a luxury food. This may then serve to aggravate the
already unequal global distribution of food. Alternatively, many other techniques are being
investigated to improve the efficiency of the entire supply chain of foods, such as decreasing
post-harvest losses. In addition to these, efficient production of food and meat in particular will
have a great impact.

Livestock meat production accounts for a considerable portion of greenhouse gas
emission, land usage, water and energy consumption. Of the three major greenhouse gases
specifically carbon dioxide, methane and nitrous oxide, the contribution of livestock to their
total emission is 9%, 39% and 65% respectively. It has been noted that these numbers vary
greatly per country and continent, depending on many factors, including the presence or
absence of collateral damage by deforestation. It is clear however, that major improvements can
be made in the environmental impact of meat production, either through conventional or other
technologies. In a preliminary life cycle analysis Tuomisto and de Mattos (2011), calculated for

instance that in vitro production of meat when using for instance cyanobacteria-produced



biomass as a nutrient source might reduce energy consumption and land usage by 99%, water
usage by 90% and energy consumption by 40%. If realized, these reductions lead to a large
reduction in greenhouse gas emission.

Another motivation for livestock alternatives is the concern about animal welfare.
Public debate on animal welfare surfaces on a regular basis. Non-vegetarians decrease
consumption of meat proportional with exposure to awareness campaigns of animal welfare
through public media. The effects were rather small and pertained mostly to poultry and pork,
not to beef, but at the same time the number of publications on animal welfare issues in livestock
meat production rose gradually during the 1982—2008 observation period. Thus, public concern
about animal welfare may affect consumer behavior thereby forcing the meat industry to
continuously evaluate its practices in view of that concern.

One of the many alternatives under investigation is culturing meat based on stem cell
technology. The idea of growing meat without livestock is not new. For instance, Winston
Churchill in his book “Thoughts and adventures” (Churchill, 1932) wrote “.....3) Fifty years

from now, we shall escape the absurdity of growing a whole chicken in order to eat the breast

or wing, by growing these parts separately under a suitable liquid...”. Three technologies that

have emerged over the last six decades make it possible to generate skeletal muscle and other
mesenchymal tissues such as bone, cartilage, fat and fibrous tissue: stem cell isolation and
identification, ex vivo cell culture, and tissue engineering. In fact, bio-artificial muscles (BAMs)
produced from the skeletal muscle resident stem cells, a.k.a. satellite cell, have been generated
for the last 15 years, mainly to serve as research tools or potential medical implants. These
BAMs can already be regarded as a valuable source of animal proteins, but they are still far
removed from an efficient and convincing meat mimic.

« Similarity and efficiency are the two key requisites for a meat alternative to be

accepted and industrialized. For a new meat substitute to be widely adopted, it needs to exactly

mimic or even better, recreate conventional meat in all of its physical sensations, such as visual
appearance, smell, texture and of course, taste. If such a product can be created, it will deserve

the name “meat”, without any pejorative adjectives. Of these challenges, taste is arguably the



most difficult, especially since the more than 1000 water soluble and fat derived components

may make up the species and perhaps strain specific taste of meat. A high efficiency,

bioconversion rate, is the basis for a sustainable product that will be able to improve on the

carbon footprint of livestock meat production and as a consequence will require less water, land

and energy input per kg of meat. The low bioconversion rate of pigs and cattle of approximately

15% offers a wide margin for improvement. Nevertheless, the challenge to design an in vitro

production process that is much more efficient will be formidable.

(Reprinted from Meat Science, Vol .92, Mark J Post, Cultured meat from stem cells: Challenges
and prospects,Pages N0.297-301, Copyright 2012, with permission from Elsevier. —HBE(Z2)
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Fathers play a crucial role in their children’s socio-emotional and cognitive
development. A reasonable intermediate *phenotype underlying this association is father’s
impact on infant brain. However, research on the association between father’s caregiving and
child brain biology is scarce, particularly during infancy. Thus, we used *magnetic resonance
imaging (MRI) to investigate the relationship between observed father—infant interactions,
specifically father’s sensitivity, and regional brain volumes in a community sample of 3-to-6-
month-old infants. We controlled for mother’s sensitivity and examined the moderating role of
infant communication on this relationship. MRI were acquired from infants during natural sleep.
Higher levels of father’s sensitivity were associated with smaller *cerebellar volumes in infants
with high communication levels. In contrast, father’s sensitivity was not associated with
*subcortical grey matter volumes in the whole sample, and this was similar in infants with both
high and low communication levels. This preliminary study provides the first evidence for an
association between father-child interactions and variation in infant brain anatomy.

Overall, it is important to emphasize that our preliminary findings are correlational

and do not indicate a causative link between early father’s caregiving and infant brain volumes.

Hence, (1) important associations remain unexplored. First, given the bidirectional associations

between child temperament and parenting, it remains unknown whether an infant with a smaller
cerebellum volume elicits more positive parenting from their father or vice versa. Second, we
did not have repeated measures of brain volume; hence, it is unknown whether the directions
of the relationships reported are dependent on developmental stage. Third, considering the
cerebellum’s sexually different developmental *trajectory, sex differences in the association
between father’s caregiving and cerebellar volumes also require investigation. Fourth, fathers
play a unique and distinctive role in their children’s lives and both the quality and amount of
involvement fathers have with their children can influence development. Thus, in addition to
the quality of care, the amount of contact the parent has with his/her child during *the

postpartum period is another avenue for future research when linking father’s caregiving to the

-10 -



offspring brain.

Different aspects of father involvement could influence child development in
different ways. Additionally, other features of father-child interactions such as, reflective
capacity and empathy require future consideration. Father’s *psychopathology and attachment
history may also be important considerations as they are linked to early interactions and child
psychosocial outcomes. Finally, father’s stress may affect the brain development of his

offspring, at least in part, by *epigenetic factors that are inherited via the sperm. Taken together,

the field has quite some way to go and () further long term and larger-scale research is therefore,

required to examine several of these possibilities, which our work cannot address.

(Adapted from “Father—infant interactions and infant regional brain volumes : A cross—sectional MRI study” by
Elsevier, Under a Creative Commons license. — k%)
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