FU JEN STUDIES

SCIENCE AND ENGINEERING

NO. 25 1991
H &x*x CONTENTS

ﬁ%@%ﬁ%%ﬁ%h&Z%ﬁ&%ﬁ

The Analysis and Derived of a Tracking Method in Clutter for
Phase Array Radar.........................,.....................................

- by Chun-Hsin Pan

U2 TR B B I TR B v vveve o ses cem vre see e e v ern e bk

Air Traffic Control Radar Simulation System Design «-seeeevenrann
by Hrung-Yahn Lin

Chemical and Physical Properties of Fried Potato Chips: A

Review «eeeeee by B. H. Chen--
mﬁ%%%ﬁmﬂ%@%ﬂﬁﬁ ﬁﬁ@@&%ﬁ - PR ER

Mﬁﬁ@ﬁ%ﬁﬁm%ﬁﬂq VR BE SR R A i EF'E:T&HH 171 =%~ CLTRTREY
. - HERE B RELA-

Analysis of frans-Fatty Acid Contents of Commercial Fat
Products and Human Sera by Gas Chromatographysss«--s-:sses

HEAEE HER RER R

\“_\'4

Page

23

41

25



H Z (g CONTENTS (Continued)

Page

= B e R B — A TE S SRR At S — R e R B 65
The Integration of Preschool Handicapped and Non-Handicapped
Children—The First Year Follow Up Study:« eeomerersnreenesnnene
cevvsnsseenen by Sueh-Yu Pauline Su

Abstracts of Papers by Faculty Members of the College of
Science and Engineering that Appeared in Other Journals
During the 1989 Academic Year rreeessssersrmrtinimmriinetisasaiiisie 87

2 "“.R‘.
: . T . 'S'
e T T & Y ~ 1
® ,i! % ; t b= / J_“‘g!

ERdte
e 9 %



AR E I HBB LR G EZ HM B S

HeA HEBR REAR EERH
HECXBERTIRE R

1 3

FESHETORNCRE L AR — B SRR B R fe e 4 BT
AR RFEGRIY T ik o sh—BROERIEAERSR & 0 IN—RSHIRIES
uT (T BEGEEND 2 BB kR — A RRERES o £ BBM1ED BEA
(HUEHRREIRN) EZEPRAHE ~ B d itk o BTERRS B BpSE
TR SR » Fe S 5E (5 B EERER I IEIRRAE & 45 B U8 #e o (cluster)
o At — 118 g 2K PRI R ] Lo 33 R I/ N T 8 1 S A R R A SR AR o i BT
Yol — MBI ERS » SR B AR R — R R BN 2 RS
T P — S BT ZE R o 15 7 3 PR MR - RIER T
SENEETRABLEACRIT B ALY B R A RIEIERMIAO B 6R o A8l 3 4 et
FRZ AR TPV A BRI — (3 DUBERE AR AL 5 2 B AR e 2 T
A o [RIFRFI B LS BB I Ao me T B BEAYEE 4 » b Hr BB haE A
HIFEICIMERTEE A, B2 00 o A5 » 80 I T ACH TR P8 e ol e ki
Gl A2 MHERE o Bk » FIRITENSHLE » R AR % A S ENmES

W o

[l

s
== %

TE4 BELEIRETE RS » BRHIRYE Sittder SB4EY » 2 H— 5
ERRMERETHFEN B EMBMEEES T(F o Fraser f1 Meir 454 AL
-+ T T D R S AR B R R Y —E L A LA T 5 E R AR BRI R BB I L o Smith
Buechler 44 RIlj 377 HE F B FERVGEHRIE E » B4+ Morefield 4
LCRIBERIM S RME AL BB » S ER T #8053 (Integer
programming) FPTFEHEREE T AAE 2 HEDEHE o LI LTRSS
AT » BT R AR R — @ RE R R 0 36 L ME—
Gk TNER N e

eAk o HERGEETS DL B B TR AL B R A £ (0 B B R » 25 H ek
TBfEET o FE RART UL » SRIFa E RS R B R FT R AR B IE o AT i
H—FB » IR B RAA S Ak R BE JE AR o

4 Singer 1 Sea et JE FATHRENMS AT EMME » URBEN
AR ARAEES A ELBHAORIE » H A B SR LR EEs (priori
probability) o Jaffer F1 Bar-Shalom 44 Bl DAL 7~ 5% IE fig B U 2 Bl 5



Y BRI GRE e o BT B HEE

(%]

iE2s (posteriori) FHERRE » B H—RARTAVE EIEEERE o Singer HE4E% M
Bar-Shalom 4534 Hik B4 BERL BH{EMIER o Alspach g4
BILLE#1F (Gaussian-Sum) FEER m f B EER m EEEAEHERORE o
i3k » Jaffer 71 Bar-Shalom 54 W iREHI (A B EFER A EARKE
SR o

B MMEE » BB RE—ERERARBRE RRATLENEES HED
SEEER o SEEAERR £ FU—RES «f (T SEEEH) MBEEkK
RE—RENEES » KW BREA EUEREIR) e REH AR
HI5ffe o EEM K E — R ERER » FIHEEARRE k—u+1 F] b ZHOB
B R4 HR R R A 2 B RME RO R — AT R RAERR R o SR B —
EE R RS o MTRBE PR AW —EFREERBETFZ A ERENE
EE I o BAVE TRES BEATEEMRCRE » S B SRR RE S
A5 R R ST A FR T A R N B (R B TR AR 1 o MREARFI AR BT RERF -
RN - B ESRSE S HEE B HIE R o ik o LIBIERERAE It
—BE RIFE R B AR TR R & B R BE R o

—-BREBEW

% HELERMEEHEERA K B REENA S » 3 BFAERBRME
B LIRS o AR » R BHER T BRAY R AL » FEERAT B AR
T BRI A 0 TN TR T IR IR AN HEBR 3 - R ETRAT B B RLAY R R
7 o EFEH EFE R » DA EERF LA RE A AR

R R AR A S BB AV RIEE 8 T fde A O R BOR o (BREWRT
BIEATER B R sR BRI R MEAVE T o B3 B EHE g n » EIAECIEZEH
FOEH B 5 & 2R BOUA R B o JE RUACIE S Et Sk I R AE BN R B rh Y
#E o pbot o FEERRSEROHE » FEIBEIER ~ ERRM T BN @ HBCREE T

BRRER B R EBUT o

Bt » BPIAESTESE R FREA RVERF BRI 2 o ZE JEBR+ » HetH
% HEGEHE R (PR 2 R BB T R 2 el » RS, — RIEEY A » HLgE
FERIRSRAE B S B ERAVIR TR » UG IREZENE ~ SUERIDIEE » ARG TR
7 ERERYE K ©

E-WMRFE
1. FERERRE
B HER R AR ERAR



Wm £ 8 & 3

X(k+1)=AX(k)+BUk)+W(k)] (1)

X(k) BIERR kB nx ] BEZIREBAE
A B nxn RIBEEER
B £ nXp WAHEM
UCk) BEERSE b B » px 1 SR B 2 i R A A
W(k) BEt (White) Bi9fE + MERS Q) 2@AMRAE

= H RS

Z(k)=HX(k)+v(k) (2)
544

Z(k) FSFERSR & B o mX 1 AR

H 5 mXn BERISEHEME

v(k) BEEZIGE » MRER Rk ZHRME
st

E{W(ERWT(j)}=Q(k)S,;

E{o()v"(7)}=R(k)3,;

E{W(kv™(1)}=0

M Q. % kronecker delta P o

% HEERRET RN T L EEME 2) RhAEERkE HER 2 AR
I LB 2 BRI fE RS » REERTE B SRR — BRI E R 2 S RER R - Rt
o] A SE Lo UM 2R 3 B EEEAR ARG 51 » MR PIAR SR AT AR DL ORI o &
AR BRI A anfr B B B B B o R » SMB R I — R
L LR BB X (k) 2R/ SR B AEER LRI » ARdl

f(k}:E{—g—g—g—}=J[X(k}P[—%Eg-]dX(Ie) (3)
g Z(R)=[Z(1)» Z(2)» =+ Z(k)] o

2. ZRFEEHEERIZHT

4% B EEHMES » R ERAOEIEEMME AR G RE B A B
245 A SRR - PRI PR RS My Bl o H—Eh BT FI A A AR AR A0
ST LMRREAE R o REF—H RS ZBREH CMESRE » REEH



4 PR E B RER N L i e

BB N AREE A B RH B AR o Bk » —BEEKAVEHERHE » w7 LIRS
AR AYE B P RE 2R 0 A SR AR o B BRI il e i B — L U (E R » BE(E A
AR R EE A IR A SRS OB BN E S o RE—RER ol ZBE%
P 25 7E 4 HR A5 R Y O BE R N TR R — T B BB BRI AR © Horp —FORHH
BB RN E B ETREZBE » BT — RN 2 R B M
TEBAR LR B R LU F RS F —Z IR A B R 2R 48 o REIEMTETBIE R
RIS o L NS TR IR T o T M B EUE 2 RIUH R B Bk Al B

PSR B TR A TR » PR S e (I 2 E 15— I e T — e U i
RIERERY o BEILFIRZERSR £ K> RER o ZBBE IR —EHIFER » i
—BHEEARAFRERROENESA o B 1 IRR—RER o' ZBEEH
» FERCR B TS S FORHE A O EE 4 — MU M FORHE IR e SR 4 o IR B HEEERE
FRB B 7 SRR A R B EUBHERRR » AL wT B B IR AR D R B BIAE A BR RO TAF -
HAMa T R — (E R B R AV 23 R L R B — 8 » (RRS B AR ARG R T i
EEEH 28 o T BRI EIER W EHORRE A D TIF 2 RE

(1) H# P (Validation test) MBHRZELE

B BRER T » BMBKE MRS 2 AEEZRIESES
& ZR)=[Zk)i=1:2: -n] RIERF L BZAEREINESLS 5 Z,(k)=
(Zik—u+1)» Z(k—u+2)> -~ » Z,(k)] BEIRE £ BB ATHERENE
ZREHEE ME=IMF) » 0=15 25 s ] BFERRE £ BEHERE 24
f 5 Hy=[Hk) »j=122> 1] 7ER5M &k BEFTREERRZESR 5 LKk)=
LL(R) » u=1» 2 - » q] FEACHGHE] k REFTRPIREBHIER Z B G o BER Z(KR)
ReHGEEAE m AR R BTl AT — AR A F 7SR —TT e B LR BAE o AP
BAEL R TARGE X+ 1)=AX(R) BHOFHBARER G (Rl
AR PR IE N B RE A o FIMKAFIRIRAREREIRME (Residual)

HHMEMTEE

— BT UM I 6 (Sliding window)

B 1 BHE-



V=Z,—HX fBEE F=HMH"+R Tz » lLiE M=APA™+BQB" o [Fify
i 500 I R B — e PR TR (1 2 e EEHE N PRI — R B E R AR RIE » T
AREETEFA It » TTHHMEARTE ¢

7ERERE & B 0 FTERCEIM R BIE A2

Pk,;:P;IVk,,-]:(Z,--JH'X)TF”(Z;-MHE)<D (4)

R D B#fE (Threshold) o
Py, ZiEEASERENEAREMERS ¢ 5 o o zHE X fisi
B M FERNER ISR T 8L - IR RS RS

X(k+1)=AX() } e

M(k+1)=APER)AT+BQB"

S R R 2 B U s R 2l P A TR BR R R o 7ELLR MR R MR AL AT B AR
BEES t— (AL AR » 36 B AR — R R 2R B — (@ DL kA BB o R
EL RO » AT AAERA T (feasible) fRR% » JLAELRFINE 2 PI7s o

(2) #£48 (cluster) ZHRK

B —ARNER » FTRAMERREE—RES—F ARz R
HIE (IR EREE) W RAzkESTHES (subcluster) » Jh—TFHEBENEETHE—
HEEE R~ BEB % o BB THERENARAEE R TR K& DA
R (cluster)o & W=[W,12i=1:2s m;j=05122 o BN
BRAE ¢ BEHEn 2B BERAN R TH A B o JREF &

{1 IR R YA 7E BB 2 AR IRA
0 FAfb

mME—AEHER G, * G.» 2 G, HEEAEEL—EERER » EIFHH
B4 (connected) » H—E(HEE TS TH48 (subcluster) » 7REN

V(G G, ~G)=11 1O

Wi Wiia, Wi Wi WinmiinmiWinmri 40> 1 (72

g VG, » G, G,)=1» #¥H VG, G, Gn+l):0 L) an-l-l:/’éGu s B
V=1125 s no Ql—MEERIKREIEHRES (cluster)® o

BT RERA B IEATEANME » BMLEBISRNK B EEREHE &
FUMET L5 ¥ (groups) o 4g—r FAL) ZHE (o SREE A= MR 2 8 BB R R (R RV T T



FIFIE S8 1 2 07 B el

4 3% #l(Validation gate)

O [

L]

R (1) (2) (3)

0
et
e 1/

MR 2 17 8¢ BUEER A B 0 i
2 BB 2L o

BRB AL 2RI o RO » —EHTETWT :

wag | B B 0D

0 ! 1 r 2 | 3

1 AN A

2 1 | P R

3 1 | 0 ‘ 1 | o

4 0 N0 I
jEE =0 FRIEAE-



B £ 8 & 7

(3) ®EIHE (feasible) BRGEZFHE

BT RMADRMES RRBRDWE—E B BT gEL—EU LY
BBIE » BLRIEM BNE R A T E LA B B2 o RIbE—EBER A
(Pl B —TTRER R BIEF7IRE » TTHBRR Hik) ZPFatkBERMETHAR
WEEE Z(k)=[Z(k)» Z(k—1)] fERFH

A4 o)

- Hiik—1) | AN s AN m
_P[H,, Mgl s Z=1) > Malk)» Mk 1)}

P[H,, Hi-k— 1) Z() » M”'(k)—--vM(k—I}]

y Z(k—1)
iAQ)
[Z(k) ey M=)

1 Z(k)
= L[ ZB . by -1 M8 M=) 2Ge—D)]

__Mnk)
Hi_\(k—1)

Hisl(B=1) nrer
-P[ Gk Mk 1)] (8)

P[H,. , s Z(k—1) s M(k—l)]

i H ) =[H,_ (k—1) » H,150 MUE=[M(k—1) » My(k)] o 75 ENT A% H (%)
Ali—EESD H_(—1) TEMER H, 254 » LR M) B ME—1) F1
AARBIENA M) 244 T C, B—ELRF o P[ 20, . 1

My s M(k—1)» Ze—1)| REAAMER > BNEKET Z(e—1) LT
) FBRIE Z(k) 2RI o HATHERS :
P20 o Hyk=1)» Mulk)» MU=1)> ZGe=1)]

=1 p[- Z(f’) s Hi (k1) » M) » MGk=1) » Z(k—1)] (9)

i=1

i B e — P 2 etk M T A S

Z®
P[ZR- s Hy 1)+ Mk MG—1)» 2Ge—1)

=0 RS | ERRER R

:(2,”)—10/2'}? II/Z exp[ |Z(k) ?X(k)lz ] (]0)



8 HFIEEH RSB ER t2 i B

i T s s (SR et o S »
Sl V BEBMESLAR o P|Hy 7 Z0—1) » MGe—1)| 5

FERI—ER Hi (k1) > H—ARBERE Me—1) 5 ZG—1) BT »
Btk AN ERHARIB AL MBI M) 2% o BRte Ho(i—1) 4k
FHBOSBRIIERE S 6o 3 P[Th o "B 201y 5 G-

ARV

7, MaR) e vie—
Plm,: Hos sy 2= MG-1)]

'y {[Pﬁ—(l —Py)PIPlg=M, (k)] » IR RRME R E B0ER b
a—Py1—P)IPIs=M,(k)—11 IR B FIEZR 5 EEH

e Py FRIERERRMER BFEREIE IR 238 » P, B IERESIE R 92 (502
HOREZS o FE_HEZER R BIE THAAEME D=30> Al P,=00000004 o #5375
WERHE ¢ #RBELUZH IV BEZHSBSME » Hd 1 SERENE S
B o Plg=M,(k)] T Plg=M,(F)—1] ZREZTL LR

=¥, é -y
Plg=M,(k)]=Plg=M.()—1=—ff €00 = D2 )

fijgéﬁﬁ)’MW—U]%%&ZM—UﬂHm#4)ﬁWT’m;

R R 2 LR » S0 T4 i — AT A BB AL o

(4) BHIEEFE (track history) Z:Ei2

AERRI b 5 SEUCERE L ERBEN k UL —RIERS oT ZHHEB
B — RS ZR)=Zk—u+1) Zh—ut2) s - » Z() Bl
e— RO RRHIAIEA » B0t i=0 FM—BIRR7E F B AP Z B »
i=1525 0 1 BRPFERIER L WENERER2ER » habRE—R
W Z,(F) A RO FE » BRI B L T0Bl 3 s o

BN k-1 3 b ZRHE AR R SRR AR -

PrlLil= T P[] =112+ s by
i

Th= 11 h(u) (13)

Th BHKE k—u+1 2 k BFEEHREEZNA o ku) BEBEEARR



k-3

B AR A R R N 2 R R
o B (R AR M (A i o2 (R > 38 ) A B 4
B 3 BN o
WPy o ZHERENEE o PL] BERM k—u+1 Zk) RIEET » Hik)
BIEAIHEES o QRGBS S S M ERHELUEE 2B B ¢
max {PrlL(E)]iu=1s22sgsj=1s2s s hlu)s ThSM}-  (14)
JLiE S £4BERRE b BE—RNEREERE—IZIRE » KRS
S=[H k) : Him)NH;(n)=0 - for all m+n] (15)



10 HFI S MRBE Bz 547 Rk

(5) BiERY#ESL (initiation) H45338 (classification)

—{EREF (F(ARHT A B A 4 AR 50 — 2 BB Ao BB — el A, i
ELEHFANBRMEHE (confirmed targets) o M4t BA—BE &R
NG RERABIEERA B ZEE o RIMAELTEHMEEE » EF%EEE (Born
targets) » &3 H ¢ (Tentative targets) » i@ H £ (Intermediate targets)
fEE AR (Confirmed targets) o S—M REHAEARE 1 W HBRFHERE
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The Analysis and Derived of a Tracking
Method in Clutter for Phase Array Radar

CHUN-HSIN PAN

Electronic Engineering Department
Fu Jen Catholic University

ABSTRACT

A method for tracking multitarget and track intiation procedure in
a cluttered environment is presented. The algorithm is done by taking
a sliding window of length »7' (7" is the ampling time) up to time k
for keeping the measurement sequences. The clutter or false alarms
in the cluttered environment are assumed to occur uniformly and
independently distributed. ;

Instead of solving a large problem, the entire set of targets and
measurements is divided into several clusters that a number of smaller
problems are solved independently. When a set of measurements is
received, new data-association hypothesis for the cet of measurements
lying in the validation gates of each cluster from window k—u-+1 to
will be formed. The probability of each track history is computed,
and then by choosing the largest one of these histories, we perform
the target measurement updated with the adaptive state estimator. The
technique of grouping of targets by age is adopted and the new target
is detected by selecting a group of targets satisfy the criterion that the
age of the target should be greater than a given age A,.

Meanwhile, the covariance-matching technigue is adopted such that
the accuracy of adaptive state estimator will be improved. Simulation
result has shown the effectiveness of the tracking algorithm,
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1. Radar scope

(1) Radar range: Terminal 200 NM ({##) » Enroute 400 NM

(2) Visual ring: Terminal 5~200NM » Enroute 100~400 NM

(3) Range mark: Terminal 5 or 10 NM : Enroute 10 or 20NM

(4) Background: Maps »+ NAVAID - Fixed » Airport » Runway @
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2. Target
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3. Movement

(D
2)

(3
)

Direction (f H gt EHEART)

Direct to NAVAID (35 MmEE s » ARG 7%
&)

Holding (5 ih 2o S irfidy)

Point to point (BREIEEZIEEMMMRIT)

4. Aircraft performance

(1
@
3

@)
(5
(6)
(7
®)

9)

5. SIF

(1
2
(3
)
(5
(6)
7
(8)

Turn left (BYTAEE)

Turn right (EfTHH)

Turn ( AENEEEH B T4 205 B i m 2 5 A BEBRT
i 15

Descending altitude (TFREEEE)

Climbing altitude (&F &)

Increasing speed (i)

Reducing speed (J3E)

Autofnatic increase of speed and climb altitude while departing
CE B Re ARt B BTG T B hn )

Automatic decrease of speed and descend altitude while arriving

R 75855 R 1 BT (o BE B )

Ident (FR1THEB)ACEE b2 Brad oot 3k AU FAEE)

Mayday (1T B REBFRKE L2 B2 sl B 2R BOAR)
Stand-by (FR4T BRI 1> BEEER)

Hijack (1T B EBhTRME b 2 B 3% 28 BT %)

Radio failure (FR{TEZEHRMEE L 2 98 %58 A TR R BERNR)
Arts out (RESFAEIAES)

Contact lost (FREEHEATEEEA)

Hand off (s RERHEZRET ZENEEE)

6. SID STAR & VECTORING

(1)
2
©))

SID (R2FFits)
HI-TACAN approach (EAEE#EE)
TACAN straight-in approach (JCEEAEG)
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(4) Overhead approach (FR4#EEH)

(5) Radar vector to PAR approach (& E5[HEH#E)

(6) Visual approach (HR#ES)

(7) Contact approach (F%f7 R #EHbIZ A A BhHEH5)

(8) Radar vector to Interecept final approach course (3§7i%iEE)

Type of landing

(1) Full stop landing (554:[%%)

(2) Low approach (fl¥:7e 27558 RiAR /ey 19 B HTIRVE)
(3) Touch and go (R{TE{EZ MM Low approach)

(4) Missed approach when overshoot (FEEEHARGHENEE)

8. Holding aircraft

10.

11.

(1) Holding at present position (JiEHbi%he&6r)
(2) Holding at assigned NAVAID (Fi8EMBBRIESR)

Direct to NAVAID

(1) Smoothly change the direction to NAVAID (F4fimEEEE)
(2) Assign runway (From point to point) (F&RITHEEMEL)

Progress report

(1) Report assigned altitude (H Bi#SERISIEEDE)

(2) Report assigned radial/bearing (F B4 B §i7EEE 20 6L

(3) Report assigned DME (& Bhi; 82 2 IR

(4) Report over NAVAID (H Bt Mt E L)

(5) Current position relative to special NAVAID (BB &g EE
SE BT AL ~ HERE)

Alarm system

(1) Conflict alart (FZEMRERIFERETE)
(2) Low altitude alert (BTEEAR)
(3) Restriction area alert (A ZE~ [BAGED



12. Auxiliary function
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(3) Target drop (BERFZ=BRUEGRF .o Tk » BTSSRI £ 5075 4 B e sl
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(4) Leader change (4% Data block SR HA)

(5) Enlarge scope (FARHE EMFELMIES B 5 #= 400 8)
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(7) ATIS update (weather information) by controller input new data
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(8) Map of SIDS and STARTS for reference (] SRt ~ itas
it B T

(9) Map of MOVAC (R{E5[#&wErHE)

(10) Clock (Rl EEED

(11) Frozen and play back ( AJ vt & {F sk I 3SR 0 4 oF 2 1 B g
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Air Traffic Control Radar Simulation
System Design

HruNG-YAHN LIN

Department of Computer Science and Information Engineering

ABSTRACT

The “Flight Safety” completely depends on air traffic control that
a system integrating “Radar Control” (on Air) and “Tower Control”
(on Airport).

“Air Traffic Control of Radar Simulation System” is a computer
simulation designed as a real radar control system. Our Purpose is to
foster skillfull radar operator and their ability of handling emergency
in order to keep the absolute safety on air.

Base on this "ATC Radar Simulation System” the Civil Aeronautics
Administration Ministry of Transportation and Communication develop
the radar simulation (Named: *ATC ECHO-2001 Radar Simulator”) for
all radar centers in Taiwan, which has been implemented on May 1,
1991 as a educational material for all training, refresh training and
testing for all air traffic controller.

In this paper, will introduce the design of radar simulator system

and the technology of hardware interface.
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CHEMICAL AND PHYSICAL PROPERTIES
OF FRIED POTATO CHIPS: A REVIEW

B.H. Chen

Graduate Institute of Nutrition and Food Science
Fu Jen University,
Taipei, Taiwan 24205, R.0.C,

ABSTRACT

The consumption of fried potato chips has been growing rapidly
in recent vears. Many chemical and physical changes can occur
during deep-fat frying of potato chips. Excessive browning, develop-
ment of rancidity, and loss of crispness are the major problems
in the potato chip industry. The browning is due to a Maillard
type reaction between reducing sugars and amino acids of potatoes,
The extent of browning depends on the concentration of reducing
sugars in potatoes and storage temperature. The development of
rancidity is due to oxidation and polymerization of oils. Oxidation
of oils is mainly responsible for volatile compound changes in potato
chips during storage. The loss of crispness in potato chips in related
to the naturally occurring high polymers. Starch contributes to
crispness and cell wall contributes to tenderness. Additional research
is necessary to determine the interaction between macromolecules
such as protein and carbohydrate during frying of potato chips.

1. INTRODUCTION

Deep-fat frying is one of the most commonly used procedures for
the preparation and manufacture of food in the world. The fast food
restaurants which have been growing rapidly in recent years further
increase the consumption of fried foods, especially fried chips, fried
chicken and french fries, The consumption of fats and oils in the
United States has reached 10 billion pounds per year and continues to
increase annually. During November 1981, more than 1 billion pounds
of fats and oils were consumed in the United States®’. An estimated
500 million pounds of fats and oils are used each year for the manufac-
ture of potato chips, and the production of potato chips reaches 3.5
billion pounds annually and uses 11% of the US potato crop.
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Many chemical and physical changes such as color, flavor, and
texture can occur in the frying of potato chips. During deep-fat frying,
the oil is continuously or repeatedly used at elevated temperature in the
presence of air. Under such conditions, both thermal oxidation and
decomposition of the oil may take place®’. Oxidation and polymerization
are probably the two most important changes occurred in heated oils©®.
Such unavoidable chemical reactions cause formation of both volatile
and nonvolatile decomposition products‘?, When oil decomposes on
exposure to heat for long periods, it becoms darker in color, flavor
becomes less bland, free fatty acid content increases, iodine value
decreases, active oxygen method (AOM) value decreases, smoke point
decreases and other changes occur®®, A sufficient amount of decomposi-
tion products can cause adverse effects to the color, flavor, and texture
of the fried potato chips‘”, For instance, potato chips fried in oils
with a foaming tendency are often greasy and less crispy.

Some other undesirable changes such as excessive browning, develop-
ment of rancid flavor, and loss of crispness can also occur in fried
potato chips. The purpose of this study was to review the physical and
chemical changes occurred during deep-fat frying of potato chips.

2. COLOR

Excessive browning of potato chips during frying is a major problem
in the potato chip industry. The browning is deue to a Maillard type
reaction between reducing sugars and amino acids of the potato®?,
Hodge“" proposed a scheme of browning reaction which involved sugar-
amine condensation with subsequent Amadori rearrangement, followed
by sugar and amino acid degradation, aldol condensation, and aldehyde-
amine polymerization, Shallenderger et al.®® reported that sucrose as
well as glucose and fructose reacted in nonenzymatic browning systems
at potato chip processing temperature, and that both reducing sugars
and sucrose were responsible for the development of potato chip color.
The authors also found that sucrose did not correlate with chip color
as well as did the reducing sugars such as glucose and fructose, It is
because sucrose did not react in carbonyl-amine browning systems as
readily as glucose or fructose did, Moreover, sucrose must first be
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hydrolyzed to participate in a nonenzymatic browning reaction®. Paper
chromatography studied by Shallenberger and Moores®® also showed
that sucrose was hydrolyzed in the presence of amino acids (glycine) to
yield glucose and fructose at temperature as low as 150°C., Then the
amino acid condensed with invert sugar to form brown melanoidins'»29,
Karel and Labuza®” found that hydrolysis of sucrose occurred in
freeze-dried systems, producing reducing sugars which participated in
browning reaction. Fitzpatrick et al.®’ reported that changes in sugars
and nitrogenous constituents of unstored Red Lasoda potatoes during
chip frying revealed a loss of 67% of reducing sugars accompanied by
a loss of 529 of amino and amide nitrogen. However, when chips were
made from potatoes stored in the cold to increase the sugars sevenfold,
the decrease of reducing sugars on frying was 85%, with a corresponding
decrease of 85%; in amino and amide nitrogen. More detailed results
are shown in Tables 1 and 2.

In general, the conversion of the fresh potatoes to fried chips caused
decrease, from mild to drastic, in all of the amino compounds except
methionine sulfoxide, aspartic acid, and ammonia. Increases in these
three compounds indicated formation of by-products. The presence of
methionine sulfoxides are due to oxidation of methionine during frying.
Losses of nitrogen are probably due to hyrolysis, oxidation, and cycliza-
tion. Tally and Porter®*> used model systems and found that amino
acids combined with sugars to form intermediate compounds. The
concentration of the ninhydrin active intermediates built up to a

Table 1. Fate of extractable potato nitrogen due to frying®
[[%N (Kjeldahl)’

i " Free amino acid :
| N (Kjeldahl) | nittogen® [ as f:;dzglmo
Samp[c == ‘1_/' ‘ e ‘ v T P = T W_'J—_
pgmoles/g | % Loss | umoles/g | % Loss
! dry wt. lon frying dry wt. lon frying Recov. | Loss
e | —_—
Fresh potato extract | 812,1 | 742,50 | ‘ 91.4 8.6
Fresh chip extract 741.0 8.8 | 355.74 .| 52,1 | 48.0 52.0
Stored potato extract 838.7 643.55 ‘ | 74.8 25.2
Stored chip extract® 761.1 11.4 98.68 | 84.7 ‘ 12,9 ’ 87.1

@ Adapted from Fitzpatrick et al,®,
& Also includes amides and unknown peaks on analyzer,
© Extract of chips made from stored potatoes,
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Table 2. Fate of potato sugars due to frying®

Sucrose Reducing sugars?
Sample me/g | % Loss me/g ,umoles/g 25 Loss
dry wt. | o n frymg dry wt. dry wt. on frying
Fresh potato extract ? 13.43 ‘ ‘ 9.73 54.01
Fresh chip extract | 13.15 | 2 3.25 18.04 66.6
Stored potato extract  70.58 91.13 505.83
Stored chip extract®? 64.37 | 8.8 13.42 | 74,49 85.3
| |

@ Adapted from Fitzpatrick et al,®,
& As fructose.
©> Extract of chips made ftom stored potatoes.

maximum and then decreased as further heating occurred. Also the
available amino acid decreased as the reaction proceeded. Wuensch and
Schaller®® reported that chip discoloration was dependent on four groups
of factors, which were glucose, fructose, tyrosine, and proline. Forty-
eight per cent of discoloration could be explained on the basis of
fructose alone and ninety-five per cent when taken together with
glucose, tyrosine, and proline. Leszkowiat et al.“*> also found that the
contribution of sucrose, a nonreducing sugar, to nonenzymatic browning
in potato chips was more important than either glucose or fructose.
However, Miller®®" reported that glucose was the major determinant of
chip color and that fructose was unimportant. Sucrose had a minor
but significant role in color development, probably as a result of
hydrolysis durin frying.

The accumulation of reducing sugars in stored potatoes has been
correlated with chip color®®, Mazza®" demonstrated that while reducing
sugars, sucrose and tuber weight were significant in determining chip
color of freshly harvested potatoes, reducing sugars, tuber temperature,
and sucrose were important in determining chip color of stored tubers.
Chitsaz® found that there were neagtive significant correlations of chip
color and % sucrose with 9% fructose during cold storage. However,
positive correlations were exhibited between % fructose and 2; glucose.
The concentration of reducing sugars in potatoes which did not darken
was usually 0.5% or less on a dry weight basis; it was only when these
sugars were at 1% or higher that darkening would occur during frying®®,



Fu Jen Studies 45

In varieties which naturally have low concentrations of reducing sugars,
their conversions from siarch to glucose and fructose could be stimulated
by low temperature storage at 11°C or lower'’. Huber and Gould¢®
reported that low sucrose levels in potato tubes stored at intermediate
temperature (10°C to 12.5°C) produced acceptably colored chips with
storage periods up to 6 months, Reeves®? further demonstrated that
storage temperature had the greatest effect on chip color, with much
darken chips being produced from tubers stored at 3.3°C.

3. FATS AND OILS

When fats or oils are heated to high temperature during frying of
potato chips, many physical and chemical changes can occur.

(1) Color

The color change results from the chemical reactions causing
breakdown of the oil during heating, Fresh unheated oils will darken
during frying operation®”»**»*">, However, there is no evidence that the
absence of color pigments improves frying properties and it is recognized
that dark colors are developed in the fat after several hours of use®“®.

(2) Free fatty acid content

The development of free fatty acids results from the reaction of
fat with moisture from the potatoes. Fresh unheated oils should have
a free fatty acid content of 0.05 per cent or less®®. As it is heated,
the free fatty acid content will increase to some extent depending upon
how oil is badly decomposed®*s2*#®>  Free fatty acid content of fats
and oils seldom rise above 0.5 per cent in a well-operated chip plants®®,

(3) Flavor

Most fresh fats and oils used for chip frying have a very bland,
neutral flavor. Drying frying, they may develop burned, scorched or
rancid flavor. Rancid flavors are the result of combining oxygen from
the air with fat. This reaction is known as oxidation®®,
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(4) Smoking point

Fats and oils used in th? frying of chips have initial smoke point
above 450°F. As the fats are heated and used, smoke point becomes
lower as a result of the fat breaking down into components having

lower smoking point®©®,

(5) Oxidation and development of rancidity

Oxidation results in the loss of essential fatty acids such as cis-
polyunsaturated fatty acids (PUFA) and the accumulation of various
oxidation products”’®, Polyunsaturated fatty acids such as liooleic acid
and linolenic acid have two or more double bonds separated by single
methylene groups. It has been known for many vears that these isolated
methylene groups are extremely vulnerable to oxidative attack®. The
percent cis-polyunsaturated fatty acids and trans-fatty acids remained
after 100 hrs frying were 48 and 87%, respectively, in the frying oil¢»,
When potatoes were fried for one minute with soybean oil or lard at
different stages of thermal oxidation, the more rancid oils caused a
lower degree of gelatinization of starch. When fried for three minutes,
the difference in gelatinization between fresh and oxidized oils was not
so marked“®, Nemets et al.®* reported that the amount of free fatty
acids and carbonyl compounds with conjugated bonds increased during
production of potato chips in refined sunflower oil. Quast and Karel®»
found that after approximately 1,200 21 O, per gram under standard
temperature and pressure (STP) were absorbed by potato chips, the
oxidation rate increased very rapidly to a level roughly 100 times the
rate observed in the previous period. Furthermore, the rapid increase
of the rate coincided with a very marked development of rancidity.
Qualitative and quantitative analyses of volatile compounds in fresh
and aged potato chips and fresh and aged frying oils showed that
oxidation of oils was mainly responsible for volatile compound changes
in potato chips during storage®®,

(6) Pentane

Evans et al.® reported that pentane was the predominan: short-
chain hydrocarbon to arise through thermal decomposition, Correlation
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of flavor scores and pentane formation have been used to determine
rancidity of oils after directly injecting the oils on a GC column®*'®,
Warner et al.? found significant correlations between rancid descriptions
and ppm of pentane. Samples (safflower oil) with as little pentane as
0.08 ppm were described as rancid by 90% of the panel. As for potato
chips, 0.08 ppm of pentane was measured in the headspace with 100%
of the panel describing the sample as rancid during 23 days of storage.

(7) Octanoate

Methyl octanoate was formed in significant amounts from the
autoxidation of methyl linoleate®®*?, An octanoate residue would
therefore stay bound to glycerol when oil or fat is allowed to oxidize,
Peers and Swoboda®” demonstrated that octanoate increase was the
most sensitive and selective method for measuring oxidative deterioration
during deep-fat frying. It is because neutralization of acidity by the
food being fried and steam distillation during frying can cause losses
of acidic products, but the glyceride-bound octanocate can not be so
affected.

(8) n-Hexanal

The off-flavor produced by thermal oxidation was characterized by
an increase in the concentration of pentanal, hexanai, heptanal, octanal,
nononal, 2-heptanal and 2-octanal®“®, Jeon and Bassette“® also found
that potato chips contained a relatively large amount of #z-hexanal
(267 ppm) immediately after processing. Sensory results also indicated
that both pentanal and hexanal were responsible for off-flavor in potato
chips.

In addition to those changes described above, other parameters such
as iodine value, peroxide value, viscosity, refractive index, can also
change during frying of potato chips, These results can be shown in
Table 3. Viscosity and refractive index of tristearin were measured at
80°C. The iodine value of trilinolein and triolein decreased during the
simulated deep-fat frying due to the consumption of double bonds by
oxidation and polymerization, However, the iodine value of tristearin
increased from 0.0 to 0.5 meq/kg, indicating that dehydrogenation of long
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Table 3. Physical and chemical changes of triglycerides during
simulated deep-fat frying (185°C, 74 hrs)®

1‘ Trilinolein Triolein E Trlstearm
| PR St = e e e T 1o — = == T P! it
| Before AFter Bef‘ore After Before \ After
treatment| frying |treatment| frying |treatment| frymg
! N O i o i ot S i s e
Color 3.55 | 76.00 | 58 | 62.5 1.26 | 12.04
Free fatty acid | 0.04 | 2.6 | Nil 3.9 | Nil 4.0
Todine value ! 176.0 | 155.4 | 85.0 78.1 |
|
Peroxide value | 0.8 4.7 | 09 | 3.4 ‘
Viscosity 36.2 | 200.6 | 36.2 101.8 16.0 21.1
Refractive index| 1.4728 | 1.4793 | 14632 1.4655 | 1.4402 | 14420
| |

@ Adapted from Chang et al.(,

chain fatty acids could take place during deep-fat frying. Since double
bonds are consumed by oxidation and polymerization, the actual degree
of dehydrogenation should be higher than that indicated by the increase
in iodine value,

4. TEXTURE

The quality of texture or crispness in potato chips involved the
properties of naturally occurring high polymers such as starch, pectin,
cellulose, and hemicellulose®®, Little is known about the changes in
these polymers during food processing. The effect of deep-fat frying
on the behavior of macromolecules is unknown. The principal consti-
tuents of the cell walls of potatoes were cellulose, hemicellulose, and
pectic substances, the latter occurring primarily as calcium pectinate.
These substances were present as polymeric gels©®. Porter®®® suggested
that the cellular structure of the potato slices was not rupiured during
frying process, regardless of variety, storage conditions, or temperature
of frying. To determine the effects of both starch granules and cell
walls, potato starch was very carefully gelatinized to obtain a soft
rubbery clear gel without any cell structure. This gel was cut into
1/16 inch slices, which were fried in oil at different temperatures and
with different cooking techniques, After frying, the gel slices were very
brittle and hard. Thus the author®® concluded that starch contributed
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crispness to potato chips while the cell wall contributed tenderness,
The author also reported that complete gelétinization is necessary to
obtain the desirable texture, Moreover, he also confirmed that pectic
materials were the primary adhesive materials between cell walls and
that these materials did help to develop tenderness in potato chips.
Rose®® found that many textural changes occurred during frying of
potato chips. These changes included rapid gelatinization of starch
granules, rounding and separation of the potato cells and formation of
a crisp, outer layer of cells, It was also found that the initial high
strength of the raw potato was lost very rapidly on frying and after
1-2 min the chip was mechanically at its weakest. With continued
frying, the chip gained in strength as continued loss of water led to a
crisper, more brittle outer layer.

The frying process is essentially one of cooking and dehydration
during which the starch in the cells is gelled and dehydrated and some
of the water in the tissue is replaced with 0il®®, Oil in finished chips
occurs largely in cell walls, intercellular spaces, and blister areas. Much
less of the oil present in the chips is held between the gelled starch
granules within the cells. Oil penetrates some intact cells at the original
surface of the slices. Blistering of chips is a result of cell separation
due to expansion of steam trapped within the slices when the surface
becomes dehydrated and sealed“®. Plimpton®® reported that the oil
content of potato chips could be affected by specific gravity, thickness
and fryer temperature. It was also found that potato chips dried to
5094 of initial moisture content prior to frying resulted in oil content
decrease by 26%, and some color improvement was observed.

Loss of crispness due to the adsorption of moisture is a major cause
of snack food product rejection by consumers®®”. Water affects the
texture of dry snack foods by plasticizing and softening the starch/
protein matrix which alters the mechanical strength of product®®, It
is hypothesized that when the water content in the dry snack food
system is less than or equal to the Brunauer-Emmet-Teller (BET)
monolayer value, there is considerable hydrogen bonding and Van der
Waal force bonding between the carbohydrate macromolecular matrix.
This results in strong macromolecular interactions forming crystalline-
like zones which may possibly contribute to the crispness sensation
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present when eating due to the force necessary to break these zones.
As the water content exceeds the BET monolayer value, a decrease in
the macromolecular interaction occurs due to water-water interactions
which break intermacromolecular force bonds. This results in less
crystalline regions“”. Furthermore, the addition of water above the
monolayer enables the macromolecules to become mobile and slip past
each other when the product is sheared during eating®. Katz and
Labuza®® also reported that critical water activities, where the snack
food products became organoleptically unacceptable, generally fell in
the 0.35 to 0.50 A, range. Quast and Karel®” found that the critical
water activity for potato chips to be 040,

5. CONCLUSION

Deep-fat frying is one of the most commonly used procedures for
the preparation and manufacture of food in the world. The consump-
tion of fried potato chips has been growing rapidly in recent years.
Many chemical and physical changes can occur during deep-fat frying
of potato chips. Excessive browning, development of rancidity, and loss
of crispness are the major problems in the potato chip industry. The
browning is due to a Maillard type reaction between the reducing sugars
and amino acids of the potato. Sucrose is believed to be hydrolyzed
during frying to participate in the nonenzymatic browning reaction,
Development of rancidity is due to the oxidation and polymerization of
heated oils. Such unavoidable chemical reactions cause formation of
both volatile and nonvolatile decomposition products. A sufficient
amount of decomposition products can cause adverse effects to the
color, flavor and texture of potato chips. The quality of texture is
related to the naturally occurring high polymers, Starch contributes to
crispness and cell wall contributes to tenderness. Pectic substances are
believed to help to develop tenderness in potato chips.
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Analysis of trans-Fatty Acid Contents of
Commercial Fat Products and Human
Sera by Gas Chromatography

Y1-Fa Lu, Yi-Cuen Lo AND Hone-JEN LiANG

Department of Nutrition and Food Sciences

ABSTRACT

The contents of fraus-fatty acid (.--FA) in commercial margarine,
institutional shortening and human sera were analyzed by gas chromato-
graphy. By using 159 OV-275 packed column cis- and trans-fatty
acids could be separaied and the total #-FA values highly correlated
with those obtained by infrared spectroscopy (r=0.9546), while the IR
values were higher. Almost all of the /-FA found in hydrogenated
fats was /-18:1. While there may be a small amount of ¢,7- or
{,c-18:2, t,£-18:2 was scarcely found. The average {-FA content of
commercial margarine for home use was 8.4% (0-16.0%), while that of
shortening for institutional use was 6.3% (0-8.5%). trans-Fatty acid
contents in sera from healthy undergraduate students were estimated
to be less than 1.3%.
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The Integration of Preschool Handicapped
and Non-handicapped Children
—The First Year Follow Up Study—

Suen-Yu PAULINE Su
Department of Applied Life Science

ABSTRACT

After three vyear presschool integration program, the midly
handicapped child was placed in the elementary regular classroom and
the moderately handicapped was placed in a special school.

Time-sampling and event-sampling observation methods and various
tests and scales were used to evaluate the children’s growth and social
interaction.

The results of the first year follow up study indicated the progress
in both children.

In order to fulfill the least restrictive environment for the child,
it was suggested that the moderated child transfer to a special class in
the regular elementary school.
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ABSTRACTS OF PAPERS BY FACULTY OF
THE COLLEGE OF SCIENCE AND
ENGINEERING THAT APPEARED IN OTHER
REFEREED JOURNALS DURING THE
1990 ACADEMIC YEAR

A Locally Prescribed Stokes Phenomenon

CHING-HER LiN (&)
Chinese Journal of Mathematics, Volume 19, Number 1, March (1991)

Assume that m>5 is odd and m complex numbers 7, Ty, ***, Tm
are given. There exist ;z—2 complex numbers a,, ***, @m_cpsir drsepsimy
**y dp-, such that the Stokes multipliers C, satisfying Cy(a,, =, @p-cps1
Buetp=131 "y Am—1)=T4 (E=0, 1, -, m—1),

Reduction of Nonstationarity and Parameter Analysis
of VHF Radar Returns from the atmosphere

Fu-Suone Kuo, Hsiou-Yung LUE (& % 48)
AND SHU-ING Liu
Radio Science, 25, 517-526 (1990)

An optimization process to reduce nonstationarity problem yet
preserve the reliability of the radar echo signal distribution is developed
combining the conventional X* test and numerical simulation techniques.
As an application to the real data, we determine the optimized data
length to be 128 elements per set for SOUSY data and 256 elements
per set for Chung-Li data. For each of such data sets, the echo power
£ and the modified Rice parameter v are calculated and their statistics
are examined. When their time average are plotted as functions of
height, we frequently observe the existence of maximum P along with
minimum 7 in Chung-Li data. Such an coupling can be explained as
an evidence of the existence of turbulence layer. The cause of the
occurrence of turbulence layers in the troposphere over Chung-Li area
is briefly discussed.
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High-Energy X-Ray Anomalous Scattering Factor for
Silicon: Reanalyses of the Experimental Data

M. S. WANG AND Surau-Hury CHiA (F 03D
Physical Review B, 43, 13572-13574 (1991)

The experimental data of the high-energy x-ray structure factors
for single-crystal silicon are reanalyzed, taking the contributions of the
multipole, retardation, and relativistic effects into account, to obtain
the real part of the anomalous scattering factor f’ of the element.
Theoretical calculations that integrate the dispersion integral up to
1 MeV are also performed. Good agreement between theory and experi-
ment is observed.

Dielectric Behavior of Epoxy Resin During Cure:
A Vector Voltage Study

SunGg-NunG LEE (F:#45), Yunn-Hsin LiAo,
PieNG-TsunG HUANG AND JUN-LUNG LEE
Polymer Engincering and Science, 30, 219-227 (1990)

Vector voltage (Ve), measured across a plate electrode filled with
resin, is a function of the resin matrix structure. The variation of V¢
during the cure process at various frequencies was studied. A peak
with minimum V. value was observed. It was found that the initial
stage of heating is mainly a temperature equilibrating step, where the
viscosity decreased to a minimum owing to the rapid alignment of the
dipole (and ion) species. V¢ then ascended as the major cure reaction
took place, as the mobilities of the electrical species were lowered in
the rather tight matrix structure of the partially cured resin, The
quantity of bound charge is an indicator of dipolar and ionic movements
within the resin matrix, and was employed to describe the trajectory
of the V¢ curve. Bound charge conductance was also found to be the
dominating factor in the V¢ variation when tests were carried out in a
low frequency AC field; whereas free charge conductance became more
important for tests at high frequency. It was also observed that the
cure phenomenon was not detectable from the V. variation when
monitored with an AC frequency of 38 kHz or higher,
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A Classical Trajectory Study of Intramolecular Energy
Redistribution and Overtone-Induced Dissociation

in Dimethyl Peroxide

F. E. BUDENHOLZER (44 B %), C. CHEN,
C. M. Huance AND K. C. LEONG
J. Phys. Chem., 95, 4213-4220 (1991)

The classical trajectory method has been used to model intramole-
cular energy redistribution (IVR) and overtone-induced dissociation of
CH,00CH, al_ld its deuterium analogue. Trajectories were run over
three potential energy surfaces: (1) a basic surface in which all stretches
and bends (except the O-O stretch which was described as a Morse
oscillator) were described as pure harmonic oscillators, (2) the basic
surface with the addition of quadratic cross terms, and (3) the basic
surface with all CH(D) stretches replaced by Morse oscillators. Three
types of trajectories were calculated: (1) long time trajectories of up
to 40 ps to determine the dissociation lifetime and dynamics, (2) short
time trajectories of 2ps, used to probe the IVR dynamics, and (3)
ensembles of 0.1 ps trajectorics, used to determine the rates of energy
decay from the initiallv excited CH(D) bons. In general, energy flows
irreversibly from the initially excited CH bond on the order of 0.1 ps
and quickly disperses throughout the molecule. Dissociation occurred
in less than 40ps only when the total initial energy was at least

48 kcal/mol above the zero-point energy.

A Facile Synthesis of 3-Acyl-1-alkylpyrroles

SHanG-SHING P. Cuou (% 4) AND TiEN-MIN YUAN
Synthesis, 171-172 (1991)

The title compounds 3 were synthesized in good yield by the
reaction of dienes 1 with primary aliphatic amines followed by treat-
ment with sodium methoxide.
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Mechanistic Studies of the Electrosynthesis
of Polypyrroles

JoNG-RU RAU, SHOW-CHUEN CHEN (B3
AND PAo-HuA Liu

J. of Electroanalytical Chemistry and Interfacial Electrochemisiry,
307, 269-274 (1991)

Up to now, very little information has been available on the
electrochemical properties reaction mechanism of polypyrrole (Ppy)
films. Diaz proposed a radical coupling mechanism consisting of oxida-
tion and dimerization sequences®’, with characteristic electrochemical
irreversibilities and broad CV peaks. Later, it was found that Ppy
must be initiated by the oxidation of monomers, which requires a
potential above 1,200mV vs. SCE. However, further growth has less
stringent requirement; [,, is only 200mV vs. SCE®, In this study,
SEM and the less well-known ATR-IR were also employed in the
elucidation of electrosynthetic mechanism for polypyrroles.

Highly Efficient Transfection of Xantkemonas campesiris
by Electroporation

MEe1-Kwer YANG (% £4), WEI-CHIH SU
AND TsonGg-TEn Kuo
R PR A AT » 825 197-203 (1991)

Xanthomonas campestvis pv. cilvi XW47 was transfected with the
replicative form DNA of filamentous phage Cf with extremely high
efficiency by electroporation. Bacterial cell suspensions treated with
Tris buffer containing MgSQ, and NaCl were exposed to high voltage
pulses at 125kV/cm for a brief period of time (resistance capacitance
time constant=7-9 msec). Electric transfection of X. campesiris pv.
citvi results in frequency as high as 5.2x10° pfu per g of DNA.
Highly efficient transfection was also obtained with single-stranded
DNA of Cf. Other filamentous phage Xf, both RF DNA and single-
stranded DNA were efficiently accepted by X. campestris pv. oryzae
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604 unde the same condition. Electroporation could be also applied in
transferring DNAs of Xf and Cf to non-host X. campestris strains.
However, the efficiencies of transfection were all lower than the
efficiencies for their host strains, DNAs isolated from the phage
particles after transfection were identified after hybridization with
radiolabeled probe prepared from the single-stranded DNAs of Cf and Xf.

Complete Nucleotide Sequence of Filamentous Phage
Cfle from Xankikomornas campesiris pv. ciiri
TsonG-TEH Kuo, MIAN-SHIN TAN, MING-TSAN Su

AND MEI-KWEI YANG (3% £42)
Nucleic Acid Research, 19, 2498 (1991)

In 1987 the filamentous phage Cflt was isolated from Xanthomonas
campestris pv. citvi, which is a phytopathogenic bacterium of citrus
canker on orange trees. Cflt is a smallvirus and contains a positive
single stranded DNA molecule, which, upon infection, is converted into
a double stranded replicative form of 7,308 base pairs in length. The
DNA is encapsulated in a long protein coat®®, This phage forms a
turbid plaque, does not greatly affect the growth of the host cell, and
integrates it’s viral DNA into the host chromosome and undergoes a
lysogenic cycle. Recently we have observed clear plaque mutants,
named Cflc derived from Cflt at an appreciable frequency of
approximately 1xX107°, The phage yield of Cfic infecte’d cells is higher
than that of Cflt infected cells, and the growth of Cflc infected cells is
drastically reduced. It is suggested that Cflc might be a virulent of Cf1t.

The complete sequence of Cflc DNA was obtained from both
strands with overlapping fragments by Sanger’s method®’. The table
shows the sequence homolog between typical filamentous phage f1 and
Cflc. Only a putative TATA Box, which is located at position 5590-
5620 in Cflc was found, and the f1 genes display no significant
similarity, lower than 60% to Cflc. Because the gene structure and
sequence are highly conserved between f1, fd, M13 and lke®“~®. It is
suggested that the filamentous phage Cflc is a novel one, and the
functions of Cflc genes are under investigating now.
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Viral Interference in TO-2 Cells Infected with IPN
Virus Isolated from Clam, Mereirix lusoria

Cau-Fane Lo, MAU-SHAIN Lin, Su-MEEI L1U,
CHUNG-HsiunGe WaNG (Z&#) AND GUANG-HSIUNG Kou
Fish Pathology, 25(3), 133-140 (1590)

The viral interference exhibited by HB-1 virus, a strain of
infectious pancreatic necrosis virus (IPNV) isolated from hard clam,
Mevretrix lusoria, was studied. The TO-2 cells infected with serial
passage HB-1 virus at 10° to 10~ dilutions showed that viral interference
was related to the degree of dilution of virus inoculum. The specific -
viral antigens were detected with immunofluorescent antibody stain
technique in TO-2 cells which survived from high multiplicity infection
of HB-1 virus, The virus yield in culture fluid from a series of 20
serial undilued or diluted passages indicated that serial undiluted or
low-diluted (10 to 107%) passaging of HB-1 virus could induce
autointerference in TO-2 cells. The defective interfering (DI) particles
in the virus samples were considered to be responsible for the
interference.

The SDS-PAGE analyses for the polypeptied composition of virions
from serial diluted and undiluted passaging showed that there were
differences in @ group. The truncated 8 polypeptides were regarded to
be specific polypeptides produced by DI particles generated by serial
undiluted passaging. We thus, provided new information concerning
IPN DI particles by comparing the properties of the virions produced by
serial diluted and undiluted passaging of HB-1 virus, a strain of IPNV,

The Studies of “Beko Disease” in Eel

C.H. Wane (=&#), W. L. SHia, Y.S. CHANG,
C.F. Lo AxD G. H. Kou
NSC Symposium Series, No. 16, 144-154 (1990)

The Microsporea, Plistophora anguillarum, is the causative agent
of “Beko disease” in Japanese eel, Anguilla japonica. This disease
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has been studied in the fields of histology, pathology, immunology,
biochemistry, artificial infection, and in ritro cultivation.

Spectral Property of Cardiotoxin from
Taiwan Cobra Venom

WOAN-FANG TZENG (¥ #3%) AND YEE-HSIUNG CHEN (B & 48)
J. Chinese Biochemical Society, 19, 109-116 (1990)

The fluorescence emission maximum of cardiotoxin was at 305 nm
when it was excited at 278 nm. The salts including NaCl, CaCl,, CsCl,
NH.CI, MgCl, caused no shift of the spectral maximum but enhanced
the fluorescence intensity of toxin. The salt-induced fuorescence
enhancement may be attributed to the local conformational changes
induced by charge interaction between CI- and Lys residues neighboring
Tyr. Acrylamide, phosphate and KI, on the other hand, quenched the
toxin fluorescence. There appeared two kinds of phosphate-binding
sites in the CTX molecule. The high affinity site had an association
constant of 2.96X10° M~ and the low affinity site of 2.31x10° M~'. The
strength of either affinity site was decreased but was not abolished by
the presence of inorganic salts.

The ANS fluorescence of ANS-CTX co:ﬁplex. when excited with
278 nm, was increased and A,.. of ANS was shifted from 530nm to
500-510 nm. The was no shift of 4,, of the toxin fluorescence. As
the ratio of [ANSJ]/CTX] was increased, the ANS fluorescence was
increased and the toxin ﬁuorescencé was diminuted, indicating that
energy was transferred from toxin to ANS. In the presence of each
phosphate, acrylamide, KI, CaCl,, MgCl,, the energy transfer remained
observable. This ruled out the possibility that the association of ANS
and toxin is via ionic interaction. Instead, there might exist hydrophobic
interaction between ANS and CTX.

The presence of CaCl, in the toxin solution did not changed the
circular dichroism spectrum of CTX, Neither Ca*: nor Tb** bound to
CTX as probed with terbium luminescence.
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Quantification of Methyl Ester Content
of Pectin by Pectinesterase

Tsan-P1ao Lin, TENG-YUNG FENG, Yuan-HUAI CHUNG
AND CHING-LonG LAN (E#F%)
Bot. Bull. Academia Sinica, 31, 273-278 (1990)

An alternative method for the determination of methyl ester content
of pectin using the specific action of pectinesterase for hydrolyzing
methyl ester group is described, The sodium hydroxide consumed
during enzymatic reaction was used directly for the calculation of
methyl ester content. This method was compared with that of acid-base
titration. Degree of esterification determined by pectin esterase method
is comparable to saponification method. This indicates that complete
de-esterification is reached by the pectin esterase action. The detection
limit of this method is 0.2 #zmole methoxyl group in 10ml pectin
solution. This method provides a simple, rapid and selective procedure
for measuring the methoxyl content of pectin.

Application of Superconducting Magnetic Energy
Storage Unit on Damping of Turbogenerator
Subsynchronous Oscillation

YUuAaNG-SHUNG LEE (##& %) AnD CHI-JUul WU
IEE Proc., Pt. C, Vol. 138, No. 5, September (1991)

A systematic approach is used to design a controller for a
superconducting magnetic energy storage (SMES) unit to improve the
torsional modes damping of a turbogenerator. To suppress the unstable
torsional oscillation, a proportional-integral-derivative (PID) controller
is employed to modulate the power input/output of the SMES unit
according to generator speed deviation. The gains of the proposed PID
controller are determined by the pole assignment method based on
modal control theory. Eigenvalue analysis of the studied system shows
that the PID controller is quite effective over a wide range of operating
conditions. Computer simulations using the nonlinear system model
are also performed to demonstrate the damping effort of the proposed
controller under disturbance conditions.
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Effect of Cholestyramine in Early Weaning on Later
Response of Serum and Fecal Steroid Levels
and Cholesterol 7Ta-Hydroxylase Activity to

High-Cholesterol Diet in ExHC Rats

Yi-FA Lu (& & #), KaTsumi IMAIZUMI,
Jun MURAKAMI AND MICHIHIRO SUGANO
J. Nutr. Vitaminol., 36, 131-140 (1990)

Male ExHC (exogenous hypercholesterolemic) rats were either
prematurely weaned at 17 days of age or allowed to nurse until 35 days
of age. The prematurely weaned rats were either fed a diet containing
cholestyramine or cholestyramine-free diet until 35 days. of age.
Cholestyramine supplementation markedly increased fecal bile acid
excretion and modified the composition. After giving a stock diet for
7 weeks, all rats received a cholesterol-enriched diet for 9 weeks. The
serum cholesterol level in later time was not affected by early dietary
manipulation. The activity of hepatic cholesterol 7a-hydroxylase and.
fecal bile acid excretion at the end of the cholesterol challenge
~ decreased in the cholestyramine-pretreated group, when compared to the
normally weaned group. Fecal excretion and the ratio of the secondary
(deoxycholic and lithocholic acids) to the primary (cholic and
chenodeoxycholic acids) bile acids significantly decreased in the early
cholestyramine-treated group. These results suggest that a modification
of bile acid metabolism in early life may strongly influence the hepatic
and possibly colonic bile acid metabolism in later life, when challenged
with a high-cholesterol diet.

Apparent Inhibition of Hepatic Triacylglycerol Secretion,
Independent of Synthesis, in High-Fat Fish 0il-Fed Rats:
Role for Insulin

DaviD A. OtTto, CHINGMIN E. Tsa1r (B3 k),
JANET K. BALTZELL AND JOsEpH T. WOOTEN
Biochimica et Biophysica Acta, 1082, 37-48 (1591)

Rats were fed Chow (C; low-fat control) or a purified high-fat
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(309 of calories) low cholesterol diet containing menhaden oil (MO),
corn oil (CO) or lard (L) for 2, 4 or 6 weeks. Rats were killed afte
an overnight fast. MO-fed rats had a larger liver weight/body weight
that was accompanied by a lower mg liver DNA/g liver but unchanged
liver DNA/body weight, indicating that hepatomegaly in the MO-fed
rats was due to cellular hypertrophy. MO-feeding prevenied the rise
in plasma triacylgiycerol and cholesterol observed with the other high-
fat diets. There was a marked progressive accumulation of total liver
triacylgycerol in the MO- and CO-fed rats., Plasma insulin was reduced
in the MO-fed rats relative to all other groups. There were strong
positive relationship between plasma insulin and triacylglycerol and
between insulin and chlesterol in the high-fat-fed rats. Total liver
glucose-6-phosphate dehydrogenase and malic enzyme activities were
reduced by MO-feeding and were directly correlated with plasma
cholesterol and insulin. These data are consistent with an apparent
inhibition of hepatic triacylglycerol secretion by high-fat fish oil-feeding
that is independent of the inhibitory effects on triacylglycerol synthesis.
These data suggest a role for insulin in regulating the plasma
triacylglycerol and cholesterol concenirations in MO-fed rats.
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Qil Extraction of Dried Ground Corn with Ethanol

J.T. Cuien (Bu#m+¥), J.E. Horr, H. M. LN,
Y.J. CeEN, M. J. LegE AnD L.F. CHEN
The Chemical Engineering Journal, 43, B103-B113 (1990)

Extraction of oil from ground corn with ethanol and its aqueous
solutions in a simultaneous process for oil extraction and alcohol
dehydration, is investigated under diverse conditions of temperature,
corn size, and ethanol concentration. The amount of oil extracted
increases significantly with increase of temperature at all levels of
ethanol concentration. Equilibrium constants are reported at different
concentrations of ethanol solution as a function of temperature,



100 Abstracts from Other Journal

The rates of extraction have been determined experimentally for
ground‘ corn of various particle sizes. The extraction is much more
efficient for fine particles of ground corn at any fixed temperature and
ethanol concentratio. The diffusion rate of ethanol into and/or oil out
of the corn particles is a limiting step in oil extraction from coarse
ground corn. The limitations imposed by the low rate of ethanol
diffusion can be over-come by pre-wetting the ground corn in ethanol
before oil extraction. The characteristic properties of oil extracted
from ground corn wetted for 18 h at 68°C are similar to those from
unsoaked finely ground corn. A mass transfer model has been developed
to represent the experimental data. Various options for treatment of
the diffusion coeflicients in the model are examined.
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CharacteriZation of Major Carotenoids in Water
Convolvulus (7 pomoea agiafica) by Open-Column,
Thin-Layer and High-Performance
Liquid Chromatography

B.H. CHEN (B##%), S.H. YANG AND L. H. HAN
Journal of Chromatography, 543, 147-155 (1991)

The major carotenoids present in water convolvulus (/pomoea
aquatica) were characterized by opencolumn chromatography, thin-layer
chromatography (TLC), and high-performance liquid chromatography
(HPLC). A 1:1 mixture of activated magnesium oxide and diatomaceous
earth was used as the major adsorbent to separate carotens, monohydroxy,
dihydroxy and polyoxy pigments by open-column chromatography.
Carotenes and cryptoxanthin were e[uted with hexane-acetone at 96:4
and 90:10, respectively. Lutein, violaxanthin and neoxanthin were
eluted with hexane-acetone-methanol at 85:15:0.2, 85:15:0.2 and
85:15:1.5, respectively. The elution sequence of lutein and violaxanthin
was dependent on the amount of methanol present. A lutein band
containing lutein and lutein epoxide was further separated by TLC.
An HPLC isocratic solvent system of acetonitrile-methanol-ethyl acetate
(75:15:10) was found to be appropriate for determining the reproducibility
of retenticn time with respect to separated bands obtained by open-
column chromatography. Each band was identified by comparing the
absorption spectra and retention time with reference standards, The
major carotenoids present in water convolvulus were j3-carotene, luten,
luten epoxide, violaxanthin and neoxanthin. The amount of each major

carotenoid was also determined,
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Effects of Different Cooking Methods on the Yield of
Carotencids in Water Convolvulus (fpomoea aguatice)

B.H. CHEN (M #) axp L. H. HAN
Journal of Food Protection, 53(12), 1076-1078 (1990)

The effect of microwave, steam, and conventional cooking treatments
on the yield of carotenoids in water convolvulus was studied. FEach

cooking treatment was conducted for 0, 2, 4, 8, and 16 min with two
replications. A slight modification of AOAC method was used to
determine carotene and xanthophyll content. The mean carotene and
xanthophyll contents in fresh raw samples were significantly higher
than those of all the cooked samples. Xanthophyll concentrations had
greater loss than carotene during cooking. Conventional cooking had
lower carotene and xanthophyll content than either microwave or steam
cooking. The highest and lowest yields of carotenoids, 86 and 53%,
were found in steam and conventional cooking with the heating time
. 2 and 16 min, respectively,
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