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Royal Alaskan to Produce -

First U.S. Surimi

Roval Alaskan Seafoods, Inc. will be the first American
seafood processor to run a full-scale commercial surimi
line under a $450,300 contract awarded by AFDF
December 2 in Anchorage. The agreement marks the first
step toward establishing an American-based surimi supply
for the growing interest in this industry.

According to the contract, Royal Alaskan will produce
1.3 million pounds of surimi from Pacific pollock in 1984,
which will then be distributed primarily to American food
companies which are involved in the AFDF Pollock In-
dustry Development Program.

In exchange for the 1.3 million pounds of surimi, AFDF
is offering Royal Alaskan $450,000 plus a complete surimi
production line, as well as technical assistance from
American and Japanese industry experts, and a 50%/lb.
bonus for high-grade surimi produced during the project.
Royal Alaskan will be allowed to keep 10% of the surimi
for private marketing efforts in Japan.

AFDF executive director Chris Mitchell said after the
contract was awarded, “The important thing about Royal
Alaskan is that they've hit the ground running. Their plant
manager, Tom Takeoka, left for Japan two days after the
decision, to learn more about the Japanese industry, and
he was going whether they got the contract or not.”

Mitchell said he hoped to draft a contract by
Christmastime. Royal Alaskan officials plan to begin
production in March, with preliminary operations
starting in February. The company has also received
inquiries from Japan’s largest surimi processors about
purchasing an unspecified amount of surimi.

“We would have been satisfied with any of the pro-

cessors,” Mitchell said. “But Roval Alaskan is definitely in-
tent on getting into surimi whether we help them or not.
They are already committed to the business.”

The five proposals submitted were judged on four
criteria: plan of operations, access to pollock resources,
management strength, and accessibility for visitors involv-
ed in the project.

The proposals were reviewed first by a five-member in-
dustry advisory panel including Tom Wilson of Rainier
Bank; Frank Kawana of Jac Creative Foods; Bob Ryan of
Ryan Engineering; Jim Blackburn, Fish & Game ground-
fish biologist; and Dave Galloway of Pro Fish
International.

At the AFDF annual meeting a week later, the five pro-
cessors presented their proposals before the panel and the
board of directors. The panel and board then separated to
cast ballots according to a voting scheme designed to
balance out any possible conflict of interest among industry
members who voted.

The entire AFDF program has emphasized the impor-
tance of industry direction from the start; here, that direc-
tion was crucial. Most involved said the advisory panel’s
contribution of time and judgment in the selection process
was invaluable to the strength of the project.

The submissions themselves also revealed a growing
strength as knowledge of surimi processing increases in
the U.S. industry.

“T was impressed with all the proposals,” Mitchell said.
“It’s obvious that a lot of homework was put into each one
of them, and each company could have done a good job
with the project.”

continued on page 3
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. Trans-Pacific Intematlonai R
Trans~  Jicis nearing compIetlon of a pro;ect funded

by an 3- Fﬂ-‘/ t through AFDF to re¢over and evaluate -

. ma.rketable products from cod trimmings, and company
president Mike Nordby said the project is successful, -

December, and

the LODESTAR sms

Accordlng to the Phase I report, Traris-Pacific focused.. .
 its efforts on Jcut napes (belly flaps)cut from cod -~
' harvested by the FIT Arctic Trawler. The Créw manufac-
. “tured and tested surimi made from napes;:and nape blocks
- from trimmed, clean nape pieces. The project also includ- -
* ed testing a procedure to remove cod worms from flesh -
- -and reducing moisture content of mmced fish used in 16 5-: -
pound minced fish biocks. s
Initially, 750 pounds of surimi- from cod napeswerepro- =~ |~
" duced. Fresh cod napes were found to- have “excellent -
nattiral gelling properties,” the report said, although
napes may not be suitable for surimi because the J-cutis ©
~ too close to the viscera, gmng the sunmlan excessive en= -~

While fresh surimi was found to be of exce]lent qualrty, -
. i didn't test high in gel strength after mttmg in storage for- R |

Theé project also 1nc1uded producmg standard fish - - .

“blocks in order to experiment with removing cod worms . °
from flésh and reducing moistare content of the minced.

. fish. Napes used for this project were produced inthe . -

" filleting operations of the Arctic Trawler. A Bibun meat -
.strainer was used to separate the dense cod worm flesh- . - .
from the less dense cod meat, thus extricating the parasite‘ o

from the fish block material. The fish meat was then put. -

through a continuous dehydrator to remove some of the

" excessive moisture fourid in very fresh minced fish. The

continuous dehydrator, developed for producing surimi,

~ squeezes moisture ouf of the meat while moving the ﬂesh
‘through-a perforated cylinder with a large screw. By ad-

_ justing the machine, the moisture content of the flesh can .

- &2 The Arctic Trawler crew is now producmg nape blocks :
- from trimmed, cleaned nape pieces.-Fillet blocks can con-
- tain up to 10% nape pieces, the Phase I report states, and "
this application was found to be the best use of raw co
b material, bringing in more revenue thanr most other alter— :

native nape prodests,

fillets were .found to be more tender E
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| Alaska Fisheries Development Found- .

ation is more than 4 clacking computer -
‘printer; an exhausted Xerox copier,a
- ten-page monthly phone bill, an empty
coffée pot, several overﬂowmg ashtrays o
T and a typewriter rattling-away in the h

back room. AFDF ispeople, primarily -
- members, whose ideas set spark to the

embers of this industry and without
whom-we just might still be basket-

' trapping salmen i in the Nushagak
- River.

AFDF was proud fo welcome four—

' teen members at the December 2 an- -
| nual meeting. Two of these are former o

| affiliates: - o
. Hamk Eaton

. - IV Skagit Bay -
: (former member wrth Koma.g Inc) -

Sara Hemphrﬂ
Alaska Contact; Lid.
(former AFDF exec. ch'rector) s

New votmg members: are

Anthony Aparo

International Seafoods o ka Inc. -

 Kodiak, Alaska

Yoer fillets, although the latter were " -

: mevepliable: :
The Arctlc Trawler is expected back in port in N

eting efforts will begm in Januaryfor~

the blocks. Nord#Says the company is pursuing domestic -
markets for the product; he hopes the final report on the -
project-will be completed next spring.

send it we dld T

That same month, the Foundatlon
left its traditional road toward fisheries
‘development and embarked on a
massive, interconnected and yet focus-
ed attempt to interest the food in-
dustry in pollock surimi. There were a
" lot of skeptics; many still remain, but
much progress has been made.

Uncertain though we were of its suc-

- cess in the domestic industry, we pur-

chased a small amount from Japan and
began distribution. Gradually supplies
were exhausted and larger purchases

. made. Then the demand began to
- mushroom, and lately surimi samples

have been “selling like hotcakes ”

(While to the best of my knowledge:no
- hotcakes company has asked for
samyples, one producing cake mixes :

‘has.) -

" Within thelast three weeks more
than 60 companies—from cheese
manufacturers to snack ¢hip -
producers—have asked for samples

“and further information. If but 5 per-
cent of those are “live ones,” a marke-t

VIEEW
FROM
HERE

A year ago, as we prepared for the -
holidays, the Foundation sent out

) s surimi forus By the time the next
"7 Lodestar hits the newsstands, surimi

production in Alaska will be a rea;hty .
At least one damestic processor who

| received surimi supplies from the. -
- Foundation has gone commercial.
- Word is-that within the next few

months a few more will take that ﬁnel -

" step. These next months will be critical
- asthe first 7.8, commercial plant at-

tempts to duphcate in quality and
competitiveness, J apan ’s centurres~01d
surimi industry. -

Comphrnentary to our efforts will be
the first U.S. trial run for Baader’s. .
new, rapid (120 fish/minute) pollock

" filleting machine, with a “computer

- brain” that measures each fish fo max-
- imize yield and minimize labor costs.
The myth, the mystique, and the un-

- popularity of pollock dre fading.

Perhaps this past'yéar was the Founda-
tion’s “Year of the Pollock”—it now
looks as - though next year will be the

-year of the pollock for the industry.

We were just a httle abead of our t:me

'mecw BRI

* Wairds' Cove Packing Co., Inc
. Seattle, Wa.shmgton

Dave Woodruff =
Alaska Fresh Seafoods

. Kodiak; Alaska

Williom Quimby
Joint Trawlers Ltd.

- .Gloucester, Mass

- Jeﬁ'eyR Stephen

United Fishermen’s Market}ng :
Association, [nc. i
Kodiak, Alaska

- . James Major

East Point Seafood Company * -

05car Dyson
All Alaska Seafoods, Inc
Kodl_ak, Alaska .

Edward A. Ryan
Star-Kist Foods, Ing. )
Terminal Island, Cafifornia

i (upgraded membership)

New Assoaate members are:

H. Michael Reese
- Alaska Brands Corporzft[on
Seattle, Washington

Dr. Sohman Y.K Shenouda ) .

- General Foods Corporatlon Techmcal

. Center

" Tarrytown, New York

Terence Reeve o
. Kyokko Suisan Alaska, Inc. -

Christmas cards emblazoned with the  is being born. Anchorage, Alaska
words: “Year of the Pollock.” A rather We have also succeeded in procur- . P
vys . . aul Taylor
non-traditional holiday greeting! ing a commercial surimi processing ‘B.K. Ladenburg Corp
Frankly, we even had staff : line and finding the most capable and Olympia, Washington
disagreements about that eard. Yet . qualified Alaskan processor to produce Chns Mltchell Executwe Dlrector (pending board approval)
: _ . A
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Final design plans are still being
drawn for the Royal Alaskan surimi
plant. Engineer Bob Ryan spent two
weeks in Japan in November and
returned again in December to look at
surimi plants, examine their methods,
and begin purchasing equipment.

The process of designing a full-scale
surimi line from scratch won't be easy,
Ryan said, because it’s never truly
been done before.

“No Japanese (surimi) plants were
built,” he said. “They evolved. Most of
them are over ten years old. Much of
their equipment is outdated, and the
plants are awkward in design.”

He also cites safety and sanitation
hazards in Japan that wouldn’t pass
inspection in this country. Japanese
plants aren’t designed the way he
would like to see a plant designed
here—but no Japanese engineer has
been givery = opportunity Ryan now
has to creav...qs own configurations.

“No Japanese shore plant uses
machines to fillet the fish,” he said.
“No plant, <" or shore, machine
butchers fi.  ad recovers roe. No
plant that hand butchers fish produces
SA thigh quality) grade.”

The Japanese are still the experts in
the industry, however, and not all are
as inefficient as some of the plants
Ryan visited in November.

But they seem nervous encugh
about the news of Alaska’s new turn-
key plant to befuddle its progress at
least a little.

“They've heard about AFDF, they
know what we're doing, and they don’t
like it,” Ryan said.

Ryan will spend the next several
months exploring the options open to
him as he and Royal Alaskan plant

i

manager Tom Takeoka design the new
line. “We're really starting from bare
bottom,” he said. “We can use the
Japanese experience and knowledge,
but not their example. In that sense
we're very inuch on our own.”

Ryan’s surimi plant design includes:
a washer, header, gutter, removable
roe table, filleter, deboner, leach tank,
pump, screens, refiner, dehydrator,
weigh hopper, blender, and filler,

Some of the machinery is decided
upon; four machines were to be pur-
chased in mid-December. Some are
presenting intervening problems for
Ryan: the Japanese are just wary
enough to try to slow things down for
America’s first venture into the pro-
cessing side of surimi.

Ryan hopes to complete the line by

 mid-April. He will supervise installa- -
tion and monitor the first few weeks of -~

production to ensure smooth ‘

operations. :

Processed surimi in Japan is tested
on a dozen criteria before grading.
Quality control personnel take careful
objective and subjective calculations
on moisture content, rheometer punc-
ture readings, elastic limit, white value,
bright value, drip tests, pH levels,
visual appearance, and presence of
foreign material, bite tests, fold tests,
and salt content.

The Royal Alaskan plant will ensure
equal quality control. Careful scrutiny
will begin with the machines as they
process the product. Final results will
be put to several tests to measure

p——

moisture content, salt content, and gel
strength.

The final product will be graded
according to the following standards:
Number 1 grade will contain 4% sugar,
4% D-sorbitol, 0.2% polyphosphates,
and 77% (+/—1%) moisture, with
compression response of 350 grams or
dreater. Second grade will contain
79.5% moisture and register in com-
pression response tests at 300 grams
or greater.

“The Royal Alaskan plant is one of
the largest facilities in Alaska, with
over 4,800 square feet available for the
surimi line. The plant is capable of pro-
cessing 600,000 pounds of crab or

- 400,000 pounds of salmon a day, and

is attached to 700 lineal feet of dock

Plan view of 2600 Ib/hr surimi line.

Ryan visited Japanese surimi plants in
November. Above he is pictured with
Dr. Takeda, president of the Japanese
Surimi assoc.

space.

The plant is already equipped with
most of the major machinery needed
to make a second-grade surimi line,
Ryan said. “The best designed plants
will provide space to use the reject
first-line material to produce second-
grade stuff,” he said.

Other Alaskan processors will be as
eager to scrutinize Rovyal Alaska’s
plant as Ryan and Takeoka are to
scrutinize Japan's plants this month
and next.

The U.S. surimi processing industry
is poised. Much will happen between
the signing of the production contract
and the freezing of the first pan of
Dutch Harbor surimi, ap*- ~ost of the
industry will be watching .

Roval Alaskan to Produce First U.S. SUrimi costinued

Roval Alaskan, whose Dutch Harbor
plant processes primarily king crab,
salmon, and cod, sits just five hours
away from the largest pollock concen-
tration in the Pacific Ocean. According
to the company’s proposal, there are at
least 200,000 tons of pollock
harvested annually in the Aleutian
Chain and eastern Bering Sea area,
and over 1.4 million metric tons
available. The plant itself is capable of
processing 11,800 pounds of raw
pollock per hour, producing 2,600
pounds per hour of finished surimi, the
proposal stated.

The firm plans to contract with two

catcher vessels, the F/V Storm Petrel,
and the F/V Lone Star, both of which
have fished for pollock for surimi pro-
duction in joint venture operations
with Japanese processors.

The pollock will be delivered every
12 hours to the plant, where it will be
processed into surimi. Where feasible,
plant managers hope to produce other
pollock products in conjunction with
the surimi line, including roe, canned
pollock, frozen fillets, and possibly
some surimi made from Atka
mackerel.

Machinery for the full-scale line will
be provided by Ryan Engineering,

Inc., of Seattle, the exclusive Bibun
Machinery agent in North America.

Surimi preduced during the project
will be distributed by AFDF to the
nearly 100 food companies across the
counfry who are working with the ver-
satile material in developing new
products.

It is hoped that once this surimi pro-
cessing line starts bringing in pro-
fitable results, others in Alaska will
spring up to take advantage of the
growing opportunities in this nascent
industry. Food companies are often
wary of committing themselves to sole-
source supplies, experts say, and will

welcome the entrance of competitive
surimi distributors.

Since the beginning of AFDF’s
direct-mail information campaign in
October, the office has received an
average of six to 10 requests daily for
surimi samples or information.

“Now that the food and ingredients
folks are running away with this idea,
we'd ]:getter have the stocks (of surimi)
to supply them,” Mitchell said.

Dave Keene, vice president of Royal .
Alaskan, said he hopes to begin opera-
tions by early spring, and fulfill most
of the 1.3 million pound commitment
by June.

-
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(415) 4549530 Telex: 33-0467.

Edzfor s nofe. szrs isthe second i a series of'

- atticlesby T C Swafford a:bout profit oppor

‘tunifies open to-Alaskan processors through -

- fsh by—producz‘.s:_ We believe total use of the .

resource is the key to a successful industry.

‘Here, Swafford offers invaluable information .

 about this undeveloped part of the industry,” -
From which most-ofus can leam. ' ..
T C Sipafford is marketing specialist fer
Affa-Laval, Fac., 900 Larkspur Landiig Circle ..
Suite 115,-Larkspur, California 94939, :

' by TC Swafford

The re“note pProcessor untla]ly may

" feel some apprehension about .
broadening his base for better profit- = =

ability, particularly when the tonnage

. of his resulting fish off and meal by-- -
- .products won’t make a simple pimple
‘dent iri'the millions of tons generated

‘annually in the world marketplace.
But the 1.4 million tens of fish o1l -
and the 5.4 mﬂhon tons of ﬁshmeal

o produced annually actually serve tO ' :
- give the smaller individual processor - .

ready-made revenue access 1o

o estabhshed major ‘markets. By-product -
~ prices do vary, even as do those of raw
" . materials or finished commodities:
- fishmeal prices are significantly hlgher
- at this writing, than last year-The
- - ongoing fiational and international

- .. market demand continues in. a:reahstlc

*viewed as.z

T and fOr OthET ¢ strictly industrial u TSes.
" - However, o ~3jor extension for fish

. hasled iti,__auman consumption for |

| ‘ ~ fashion. A good broker provides your.
- 'hﬁk"ﬂp into that market. - S

Forthe most part, fish ofl has"been

: . Separated water may be e

‘ \ “aduct for use only in in- o
7 dustrial arnggearine paints, where it
~has excellent penetrating character,

aimo.sphere

’ome “WOIT Circuit, -

e Whole or broken ﬁsh ot offal 2 are

. chopped and fed infoa steam N

- cooker. o

fi' » Pressing of cooked ﬁsh squeezes a
- flow of presswater contarmng oﬂ
*and meal. o

: ._Meai and 011 are separated and o

-sold.

. evaporated and soldas ¢ soh.jales

- ='_¥ or blended into the meal. _
- Thig type program has varratrons of -
- _course, but its basic.principles appear

~’in most reduction plans. Recent trends

" have been toward reducing capital’and-
* operating costs; ad: producmg higher- -

- value by-produicts w1th more srmphstlc
yreld efﬁc1enc1es

NEW TRENDL]NE Cookmg Stage

Heatmg fhe gromd ﬁshmass is. v1tal

‘margarine. and shorteniing in Africa, -

. Europe and:Asia. The marine oils are

deodorized, refined; hydrogenated

- and blended with vegetable oilsinfoa
L perfectly surtable food. Similar blended

B - marine oils are also used i1 manufac-
" tured cookies and similar food abroad

Alternately, it is possible a very -
remote plant may wish to. properiy

*. " Blénd its clean produced fish ofl 01 &

percentage basis (similar to:the -

" “gasohol” concept)into:certain ofits
fuel oil: Nozzle adjustments and other
: consrderat}ods apply, but an extension -
.-of No. 2 diesel fuel, or of bailer ﬁiel,f _
- can contribute to lessening some of ..
_ the remotepracessor’s fuel supply . .-
costs. Thereby, the plant could con-
“sume its fish 6il at an infesnal valite -

-somewhat equivalent to the cost of -
fuel, and ship out only its packaged
meai to the Inarketplace L

i Conventional F 1sh Reductron

Ny Alaskan processors and operators - ‘
elsewhere, who wish to extend their

flexibility and profit ability by installing -

- by-products reduction, should take ad-
- vartage of modern cencepts: ,Irlstalhng_ o
" what was efficient a few decades ago
" makes for'a non-competitive cost fact-
 orin 1984, to say nothing of contmued
- increasing inefficiencies for the next -
.- 15 to 20 years while other competmg
: f p]arrts modernize further. -~ =~ ¢

Untll reeently, reduchon of ﬁsh into

""temperatu're is abott 1907 - 2108 .

Innavahve inline heahng can get the
- nass up to temperature i 20 to 10(} ,

. seconds, and ready for centnﬁlgmg .

removal of the eil.
“The new Conithierm ¢ seif cIeanmg '

g scraped—surface heaters differ sreatly _

from com'entlonal ‘older-style stéam
-cookers. The new * cookers G

“ - e Elimihate injection of steam: mto :

.. fishmass, thereby. decrea,smg
o, wastewater. - 1w
' Reduce usual “20-mmute cook

e ‘and- protein guality.-

- “» Enable very E_ngh heatmg

efﬁc1ency

NEW TRENDL]NE Flshpress Stage

Presses of several de51gns have long
been used to create a presscake which™

L 15 then dried into fishmeal. Centrifuges

~ were used originally to recover high-
protem fines and salable oil from

‘presswater. Now sma]]er plants’ can

ften combine both Pressing and Meal

- Réﬁovery into a single cenﬁrifugé step

um the LODESTAR mesammemeares

meal and oil by products followed a

o enable removal of the oil. Desrrable |

o time intg seconds, beneﬁt’ong‘oﬂ—- :

 always brings a higher price. . . .-

provrde ﬁeatmg of pumped ground fishimiass to z‘fze cenﬁ'zﬁzge kfemllg; inseconds. These S
-nsulated cylinders occupy verg small deck space and keep hoz‘ vapors ﬁ‘om escapmg to .

whrch‘ SR a o
e Boosts protern yleld of ﬁshmeal
- with significant price advantage.-
‘o Presses mushy fish-otherwise im-
- possible in conveiitional presses. -
- Combines primary il separauon
with pressmg in smalier plants

' .NEWr TRENDLINE Meal Drymg

Rotary dlrect ﬂame dryers have been.

_w1de1y used for years. Direct-flame
dryers can often simply degrade, com-
bust or scorch fine protein particles
(usually of high nutritipnal. character)

which lose economic.value when fed to - -
the dryer. The Pulse Cormbustor drver

by Sonodjne Industries is the newest
n very high—drying' efﬁiiiericy, and is
meamng Tess fuel is requrred atthe -
site. The Pulse Combustor dryer sur--
passesother pulse dryers in perfor-

" mance, because of the _foﬂowmg

* Protectron of quallty protem and
valued amino acids. .

» Low surface- drymg temperature of

. meal m-air stream.

s Exceptional thermal efﬁaency for .

~Towest fuef cost of other dxyer-
designs, - ¢ -
*.Uses almost any hqmd or gas fuel
_® Combined Drying with usual -
- solubles Evaporation stage, S
boosting meal sales vatue without

requiring purchase and operating .

factors of. tradltlonal evaporator
equipment. '
The processor’s meal sales revenue

' per.ton is based upon hagh quality

protein‘content. Example: Based upon_'
trading price of $6.75 per protein unit:
Plant A delivers.one ton of meal'at” ~

" 58 protein uiits. 58 proteln E

ufiits @ $6.75 = -
'$391.50 revenue.-

‘Plant B delivers one fon of meal at -
65 protein units. 65 proteln e

_ units @ $6:75 =
. --$438.75 revenue.

Both example plants delivered one
ton of meal, butthe quality™ meal -

T 'cgmrfesy:zgllfall.avaf, e

- New Trendﬁﬁe?-‘Hydrolysates::-

) been used for silage animal feed " L
.- material, although it's not partlcularly S

- be readily dried: removal of excess fat

R for hvestock smtabﬂlty\?(cessed L

. products i the same equipment used

+ forinedible production. The Edible

- -and the Inedible upstream configura- -
* " tions of the AJH. S c1rcu1t are bas1ca11y

. Consideration_s'for Quality -

- some similarity to the makmg of good L -

e .' Iy affectquallty o ,

Natural or added enzyme organrsms

" Tiquefy déad fish or offal, Liquefaction -

can be accelerated and controlled to.
vield highly desireable amino acidfcon- =
- centrated pretein products of deﬁmte o
¢ comrnercral advantage. ’

T Liquefied Fish Hydrolysate has long

-~ suitable for economic transport fo-dis- - -
tant feed farms..LFH in most casesgalm:. -

" by centrifuge may be desirable topre- . -
‘vent spoilage, enablep; ¥ drying, or. :

Animal Feed Concen’ 2, as. pro- R
duced in a system devehutﬁ byAd-- = -
vanced Hydrolyzing Systems Inc., uses: oo
the same basic principle of enzyme lic: = = -
~quefaction of ground whole fishorof- - = =

fal. A.H.S. has process-engineered a
© -compact straight through continuous-
- flow circuit which can be tuned to % " .°
" deliver animal-grade feedstuff, and.. > -

other specialties to satisfy the heavy™

"demands of fish hatcherles and ﬁs‘h
e

Fzsh Protem Hydroiysa_z‘e Concen-
frate for Human consumption canbe
produced in the above-described - = -
ALHLS. proceéss circuit by adding extra
staging otito the end of the Animal *
Feed Concentrate staging; naturally, "=
sanitary regulations do not permit the-- -
interchangeable processing of edible -

1dent1cal = E

Making good fish meal and oil has -

- wines; the better your quality, the ‘
higher the price: Your broker wilt love
you, too, because when market condi- -
tions are soft, he can move your pro- -
ducts easier than poor grade products. - < .

Several basi¢ factors can 51gmficant- .

o con_timled_ on page 5




the LODESTAR

SURIMI SPECIFICATIONS

SYSTEM TQ BE DRAWN

AFDF will award a contract to
North Carolina State University to
develop methods for establishing pro-
duct specifications for surimi.

According to the proposal submitted
by Dr. Tyre Lanier and Dr. Donald D.
Hamann of NCU's Depariment of
Food Science, the two-phase project
will:

1) review the present Japanese

surimi grading system; and

2) develop testing methods and

quality specifications for the U.S.
market.

The contract comes in the wake of a
spurt of growth in the U.S. surimi in-
dustry. With over 50 companies
researching the potential of surimi bas-
ed products (at last count), the need
for uniform specification standards has
increased.

According to AFDF’s proposal re-
quest, the grading system presently
used In the surimi industry (most of
which is produced in Japan) may be in-
appropriate fe'” rimi produced in the
U.S. for the U.... market. The present

Japanese grading system isbasedon

production methods, allowing only
surimi produced at sea to be classified
at the highest price grade.

Lanier maintains, however, the most

_important characteristic of surimi

bound for the U.S. market is the ability
to gel. While taste, color, and texture

" easily measured and compared,
inier states, “gelation properties are

employed, and thus more difficult to
quantify.”

Lanier and his staff, Dr. Donald D.
Hamann and Dr. Takayuki Akahane,
will first review the existing Japanese
grading standards for surimi and
minced fish and how that industry uses
the various grades in manufacturing
different products. They will then
develop a set of testing methods to
evaluate those qualities that would be
significant to the domestic industry.

The quality of surimi is a multi-
faceted determination based on gelling
qualities, color, taste, moisture and fat
content, and a number of other fac-
tors. In many cases, the end-user is
primarily concerned only with a few
aspects of quality, and therefore may
want to choose which specifications
are more important for his uses.

Dr. Lanier hopes to provide a set of
specifications that will apply to the
spectrum of uses U.S. food companies
may apply to surimi in the future.

The projectis slated tob ~ jshed
by December 1, 1984, Repo.« will be
available through AFDF.

Wast _ Natching:
(continued)

e Raw Material: Keep it cool, and
process it as rapidly as possible.
Do not grind up the whole fish or
offal until ready for the cooker
stage. If possible, process the poor
material and the good quality
separately.

* Reduction Design: Arrange com-

ponents to aid ease of cleaning.

“Good housekeeping is pro-
fitable.” Make it safe and conven-
ient for operating personnel.

® Process Timing: Shorter actual
reduction time aids higher quality
vields, making oil of better
character.

& Storage/Warehousing: Observe
good clean practices. Protect the
quality (and your investment) to
the point of delivery.

Operational decisions can impact

- th quality and profitability. For in-

“stance, a decision not to produce
fishmeal within trade standards of
moisture and oil (fat) content, or the
lack of proper equipment circuit to
enable meeting these standards, could
result in:

¢ severe discounting of the meal,

just to get rid of it. _

* potential spontaneous combustion
of the sacked meal, with ap-
propriate inconveniences.

Summary Statement ]

Whether the processor elects to in-
stall by-products reduction on his own,
or as a joint-venture or central plarit
with others, and whether on-shore or
afloat, his goal is to upgrade the health-
of his industry through improvement
of his own economics to match the
foreign-flag operators, Most em-
phatically, his goal is to improve his
total competitive posture.

Recent technology can be put to
work to gain an edge, particularly for
smaller operations. It would not be
amiss to examine financing alter- -
natives, such as leasing in place of
oulright purchase as an afd to cash-
flow condrtions.

Lower leasing payments become
possible if the processor is able to
assign Investment Tax Credit and
Depreciation to the lessor. In larger
by-products plants, it may be possible
to include installation costs as part of
the lease package, or to arrange lease
payment scheduling more nearly in
line with timing of by-product revenue
returns.

The Alaskan fishery can only benefit
through the continuing interest and
active involvement by all of its friends.

OL ALFA-LAVAL




- NFPA to sponsor
- surimi conference

-~ National Food Pracessors Association
-will sponsor a mini-conference on .
" surimi in conjunction with its annual
- convention Feb. 11-15, 1984 at the
- Washington D.C. Convention Center.

~ Slated as the “first U.S. conference

. on surimi in the U.S. food industry,”

the meeting is co-sponsored by NFPA's

. fishery affairs division, AFDF, and

. other development foundahons, andis
- scheduled from 1-5 p.m. ’I‘uesday,

s February 14.

" The speakers’ panel touts names
that are familiar to many who are

- already involved in surimi. The pro--
- gram will be as follows: - '

» Introductions: -
Douglas B. Gordon NFPA
Fishery Affairs Division -

.20 e Ovepview and Potentials Through

aUS, Case Study -
Frank Kawana, President,
Yamasa Enterprises

» Fish species and their Potenhals n

- Surimi .
~ Prof. Tyre Lanier, Deparlment
* of Food Scierice, North Carolina
State University '

Ve Harveshng and Handling - -
- - ®-Processing Machinery and Pro-.

mthe LODESTAR s

" Rae McFarland, food fechnologzsf and

knowledge and creativity of hand that

- experts worldwide. Here, read excerpts

"8, right now.

Thzs issue, the ‘Lode Sfar speais with

president of Beehive Machinery, nc:in
Sandy, Utah. McFarland's 30 years in food - _
technology have brought him the depth of

have éamed the respect of food ma’ustry
from a conversation with McFarland -

that may-spark new zdeas among
our readers. AU

¢ ‘One thmg in favor of surimi is that lots of machmery

you need is already madé for meats and poultry. t's just a

matter of using the right tools. Some new toals will have to -
“be created; but we already have a lot of the basic . .

technology. The technology you use to make surimi is the -

same Campbells Soup uses to make chicken nuggets in
chicken noodle soup. It's just extruded chicken.

Surimi is just the isolation of various muscle com- .
ponents with-water, .using a water wash. The same idea is
being used in traditional meats like beef jerky, dried beef
pellets, cottage cheese. . . take milk mass and lactic acid,
and it starts to-curdle: Wash that in water, and it makes
cottage cheese. It's dairy surimi. The technologies are the
same; the difference i the level of sophistication, the pH
balance, and pressure It’s really being done all over the
.it’s Just that nobody S thmkmg about it
in that way. :

We-can do the same with wheat protem wash it w1th

| ethyl alcohol, and it makes wheat flour. It other words,

the isolation of various components of natural products’

“The J apanese dommate ﬁshmg technology Germans

~ “control the muscle fiber technology of the world. But the

fishing mdustry is improving in America, due to competi- -
tion, better quality, better handling and flavors. Fish is -
becoming a substitute for meat and poultry in America.
We’re more generalists in this country; we eat everything.-
“Surimi is a tool to improve the quality of a fish product

 that othérwise wouldn’t make it on the market. The
" quickest way to success with surimi is to copy something = |

else, and then branch out as time goes on, Start out with
copying crab legs or whatever, Later on, we'll need to

. develop new kinds of food that we don’t have now. The -

- American hot'dog is only 125 years old. It’s obvious that
surimi will become an Industry, Just like the hot dog did.

» Domestic Market Ouﬂooki for
Surimi
Prof. Ed Leonard School of
. Business Adrmmstrahon Emory
- University

A “Seafood Fantasy” reception with

the slogan “Things are nof as they
seem. . . 7 will follow the conference,,

- from 5:30 - 7;:30 p.m., featuring a

myriad of surimi products for tasting.
Most will be donated, with company
representatives on hand to answer
quesﬁons

The surimi conference is open to all

NFPA convention registrants. Fee to

attend the convention itself is $50 for
NFPA members, $100 for non- -

~ members. To regdister, contact

Ms. Yaso Narita, Manager, Convention

‘Services, NFPA, 1401 New York
- Avenue, N.W., Washington D.C. 20005;
(202 639-5023.

tribution to the system o

- economically successful? There are-a hundred dlfferent

varieties of corn, also; figure out which is the best key for -
economics. There are lots of different species of fish. .
Pollock is the one raw material that looks like the keyis

really going to fit. lt's profitable; it can be a successful con-

“Su-rim:i t’echnology_will su:rvive no matter what anybo.dy
says, because it's the right economic level. It's not just -

‘creating an interest that’s important. Surimi is going to be

an industry in itself. Fust like if you could go out and get -

- gold for a dollar an ounce. The price isright, the industry. -

is going to work. Beef on the hoof is 55 a pound right

| now. Pollock FOB the trawlet is four to five cents a pound. .

“When assessing food needs, the government looks at
cost of energy output. If the energy used to feed the animal

- ist’'t'going to be supported by nutritional output, then it’s. _

not efficient. Conpare surimi, hamburger, and. chicken.
How much energy doeés it take to make one pound of -
ground beef? It takes 7 pounds of feed to produce one
pound of beef for food. It takes 4 pounds of feed to make a
pound of pork, Tt takes two and a half pounds for turkey, a
pound and a half for chicken. But it takes one pound of -
marine food to produce one pound of food for the table. If

1" the aniimals afe good converters, they have alow cost per - -
_ unit of protein. Marine products have the highest conver-

sion level. It's alf a question of how much energy it takes to
put the food in front of you.

“The cost also depends on how’ mdustnahzed you are.
Cheap meat gets expensive if the process isn’t industrializ-
ed. In some countries, fish are highly prized for rltuals n
others, like Japan, they have economic cartels, so the :
price of fish may néver go down. But the industry has to
make it cheap to consurners to sumve. _

dulgt}g:;te%ofaileg:eﬂdemy Ryan. ‘makes surimi. It’s all the same concept of celtular swelling , ;. : ,

" F- “neering without breaking them (the cells). Then wash certain com- “You sho " d be m art enot gh ot o mal«'" “itati -
MﬂcFarla_nd Pres1dent, ponents out from the cellular siuer “Use corn, wheat, food. We call steak a certain style, Fark ki O}Ill
Beehive Machinery o mﬂk, or wood pulp When you use %ﬂ’you get Surnm. e d and forme d st ak U ns ar- anohkw 15¢ ::)p-

'feafﬂwﬁamu_mmm R - e e e T st e T et
: ASSOCiates : “Each process has a different key Mﬂ.th a dszerent set of portant to ﬁnd the rlght way of wrltmg a label It snotim-’
- .o Ing nts technology L teeth. Each process is different. Wi thekeyto itation'seafood, it’s just a style of making se d: Some
usso, NordalOgawa separating surimi? What's the facton it makes it " .names become a legal definition in themsel™® You must’

study the existing law, and apply that to your own
organization. e
“T'don’t find regulatlons 3 problem The {mspectors) are

~just as interested as | am in creative work, in making sure:

the consumer gets the nutrients he thinks he’s getting. We 1.
all want to make sure nobody pollutes the standards. Laws
are )ust helpful gmdelmes ”

" “Too0 bad they can’t come tp with an American word for

* surimi. The Japanese don't have a deﬁmhon forit. We . [,

nieed our own word.

“The Japanese didn’t come on board as 1nnovators they
came in as copiers. Most all food products are made in the
U.S. now.’A hundred years ago, everything was made in

- Europe. Then they came here and taught us, and we

created new things from what we learned—hot dogs, piz-
za, menuggets, fish sticks. We learn, and then innovate.
Now there are more kinds of sausage here than there are
in Europe.

“T've made 50 different kinds of sausage over the last few - '

years. T know which spices go with which muscle. Each
spice 15 associated with-a food product like salami, ham,
cube steak, sausage. Each spice represents a tradition - - -
somewhere in the world. The Oriental is MSG or soy

- sauce. Europe is garlic and onion; U.S. is hominy and tor-
tillas. In Central America, they use anise and chocolate in
" their sausage

“Youcan't hardly hurt a chicken. But-net. everybody
likes all the other flavors of meats. I've tried to make

. surimi out of trout bones from fresh trout. Also patties,
- fillets, croquettes, reformed trout. . . We've made '
" simulated canned tuna and salmon. .

“It’s all the sameé technology. The key is finding Wthh |
one works to fill the need 7 o

:ygz:"
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" OFF the CUFF

“If nobody said anything unless they
knew what they were talking about, a
ghastly hush would descend upon the
earth.”

—Sir Alec Herbert

Luckily for us, people have been
banging around where they didn’t
belong for generations, bringing home
new discoveries like fire, the cotton
jenny, internal combustion engines,
and pizza.

Americans are famous for taking
quantum leaps toward ideas that are
just plumb crazy, thereby changing the
world, or part of it, slightly. Jet engines
were invented in America; so was the
hot dog and the paper napkin. We
don’t have all the good ideas first, but
our country is where most of them
blossom.

[ heard a preacher in Montana tell a
tale about a man stumbling home
drunk from-a party one night, who fell

into one end of an open grave. He
scratched and jumped around, but
couldn’t drag himself out of the grave,
so he curled up and decided to wait for
morning, when someone would save
him.

Pretty soon, a second fellow came
stumbling through the darkness, and
fell into the other end of the grave. He
t00 began scratching and jumping try-
ing to get out, and was just about to
give up when he heard a voice through
the darkness from the other end of the
grave say, “You'll never make it.”

He made it.

It's amazing what you can do when
vou really want to. The reluctance {o
explore new frontiers has never been a
handicap for Americans, and we've
seen this more in the U.S. food in-
dustry than anywhere else. The United
States has far and away the strongest,
most technologically advanced food in-
dustry in the world. Between cheese-

flavored cat food and artificial eggs,
there’s hardly a product you can’t get
here, hardly a process that isn't being
used in some formulation.

We already have the technology, as
Rae McFarland says in his “Foods for
Thought” article. Processes like cross-
current extraction, and spray-drying
protein from pollock by-products have
been used for years in the U.S., and in
these areas the Japanese are in fact
lagging behind.

As the U.S. food industry grabs hold
of surimi and other pollock products
and wraps their expertise around these
materials, we learn we are only begin-
ning to discover the economic advan-
tages to this huge resource. The
world’s strongest food industry has met
up with one of the world’s largest, least
expensive protein resources, and from
there, who knows, we may soon sur-
pass Japan in surimi technology.

George Stephenson once told about

the public reaction to his first steam
locomotive in 1829. When the crowds
gathered around to see his “Puffing
Billy,” they said, “It'Il never go. It'll
never go.” So he started it up and as it
picked up speed, they all said, “I¢ll
never stop. It'll never stop.”

(The steam locomotive, by the way,
was invented in England in 1804. It
was the Americans who made the
machine a success.)

There’s always a few in the crowd
who have to speak up. Even when they
don’t know what they’re talking about,
and the food and the fishing industries
feed on them. When the surimi in-
dustry picks up as much speed as
Stephenson’s locomotive did that day,
let’s hope the hue and cry is: “If'll

never stop.” ; ;

LodeStar editor
Krys Holmes

More surimi products are making
their way onto the market by the
minute. As crab sticks, lobster ther-
midor, and pizza toppings made of
surimi find their way before the U.S.
consumer, one problem looms before
brokers and processors: what do you
call them? -

Labelling ps-olems haunted
marketing executives long before the

first squid salesman wrapped his deca-

digital cephal~=ad in a designer bag-
 gieand calle.  ‘Calamari.”

Most agree: no one would eat a cold,
dead, raw fish. Yet “sushi” has become
one of the most trendy dishes of the
1980's.

Labelling requirements and restric-
tions have a profound influence on the
marketability of new surimi products.
Current labelling regulations re-
quire that any food resembling and
substituting for an existing food that is
nufritionally inferior must bear the
name “imitation” prominently on its
label.

Several weeks ago, a waitress in an
Anchorage hotel asked an AFDF staff
member about the company’s ac-
tivities, and when surimi-based crab
legs were mentioned, the waitress
blanched. “1 dor’t eat imitation food,”
she said.

The waitress shares sentiments with
the vast majority of consumers. An
FDA survey showed 80% of the
respondents believed “imitation” foods
to be nutritionally inferior to tradi-
tional foods, and less “good for your
heatth.”

“We believe the word ‘imitation’ is
the kiss of death for a product,” said
Ken Coons of the New England
Fisheries Development Foundaftion.
That organization is now entrenched
in a project to evaluate current label-
ling requirements, survey the in-
dustry’s present label practices, and
glean industry input to discuss with
FDA officials next April. Coons hopes

A LABEL BYANY

4" KEEP
FROZEN

SUGGESTED SERVING

CRAB SHAPES
1MITATION

NET WT 82 0Z 241 GRAMS

ULLY CDOKED = READY TO USE

RARMEAT|
* TAINS 49% POLLACK
+u% SNOW CRABMEAT

LUSE IN RECIPES IN PLACE OF
LOBSTER, CRABMEAT JR SHRIMP

PRODUCT OF JaPaN

OTHER NAME ...

10 develop a solid base of background
information and documentation to pre-
sent to the FDA to justify the industry’s
requests in rewriting surimi labelling
restrictions.

“You don’t just go in and say, “This
is what I'd like vou to do,” ” Coons
said. “You have to back it up. We're
doing the homework. . . "

Currently, no FDA regulations have
been formally written for surimi pro-
ducts, and rules seem to change from
state to state. Buyers in the Midwest
find they must label all surimi products
“imitation,” while West Coast
distributors had to argue for the right
to do so, which was granted them last
summer.

One large Seattle grocery chain
buyer said his company appealed to
the regional FDA offices to allow them
to use the term “imitation” on their
surimi-based crab legs. “We felt it
would be an advantage,” he said. “It
identifies the new product, and helps
let the consumer know what it is.”

Marsha Lohbeck, seafood buyer for
Kroger Co., said the nation’s largest
grocery chain preferred to call their
product “crab shapes,” with bold let-
tering underneath the name tefling of
the percentages of real crab and
Surimi.

“The FDA seized two container
loads of the product, held them up for
maty weeks, and required us to relabel
all of the packages before we could sell
them in the U.S,,” Lohbeck said.
“Food and Drug people said the
primary name had to be imitation. We
relabelled them all at great financial
expense, just to get the product into
the stores.”

Lohbeck says in-store sampling in-
dicates customers who usually buy
shellfish buy most of the analogue pro-
ducts, and sales are “very good.” “It’s
one of our most successful seafoods—
it’s the fastest selling new item we
have. People are willing to try these
things once, but if they’re not good
quality they won’t buy it again. You

can always sell the first time for the
price, but after that it has to be
because of quality,” she said.

Lohbeck, however, feels that the
word “imitation” is a handicap, and
consumers are less willing to adopt im-
itation foods as a regularitem on their
shopping list.

Bob Simon of Sea West Intmsmes

_ believes name brand strength will over-

come any negatwe effects of the word
“imitation.” =

Marketing experts agree . ‘name
brand strength packs a wallop in the
consumers’ mind. Ben Bliss of Ernest
Potischman, Inc. in New York (the
company who put baking soda in
America’s refrigerators and made
WD-40 a household word) said imita-
tion products appeal to a cerfain seg-
ment of the market, if they are
strategically positioned.

“Sometimes the words “pollock” or
“squid” have negative connotations,
depending on the culture,” Bliss said.
“Then imitation crab might help the
product.”

Bliss suggested the “name conveys
the image,” and the very idea could
stimulate consumers’ interest. “There
are any number of things creative
people can do to deal with labelling
restrictions,” he said.

Closer to the Alaskan market, Tim
O’Krongly of Aadland-Huber Advertis-
ing in Anchorage said bold “imitation”
wording will discourage consumers.
“The word connotates chemically
made products that are handled by a
1ot of people. Consumers want food to
be perfect, not fiddled with or
fabricated,” he said.

People are more sensitive about
freshness in seafood than in most meat
products, O’Krongly said. Showing a
photo of an attractive product helps
sell to the hesitant customer. O’Krong-
ly says 88% of the people look at the
picture on the label; only 20% read the

entire copy.
continued on page 8
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Famous name bra.nd compames
‘aren’t much ahead-of uiknown
brands, either, according'to a study by‘

- -f the Consumers’ Networlein: Phlia.del-

. Chris Mltcizell and t/ze sz‘aﬁ’ az‘AFDF heartzly ex-
- . tend joyous Christmas wishes to all our - N
© associates and companions i this venture. At .
- * Christmas, we reflect on the zmmeasarable gifts .
© + that make up our lives: gifts of resource, of .
" =challenge, of opportunity; andthe sher human "
- creativity that sheds ifs endless hope ‘on'all of us.
May these arid other blessings be yours this
o Chnsfmas season cmd fhrougl’z z‘he commg New. -

phia. Foed Engineering magazine -

.| (October ’83) reports that study found_
-most consumers d :
- names with good quality, and that -
. -management ‘greatly’ ove.estrmates
. i consumers’ brand-qual
ER a.ssoc1atrons L ) 7
i “Seafoind marketmg 15‘ fough nut 3
| .and imitation seafood might | be ever -
harder, Vhe said. “The only answer is -
“to research your market. Everyone in

the ifidustry is going to have al opin-"
lom; it's: best to getan opinion from the ;.

" consurer and stick wrth tirat Strategy
1599 percent of success.” = _
1", O'Krongly: recommends putting the }

{ “brand name most prominently with the

" required * 1m1tat10n” verbage further = -

L 1 down. -

o another route complet

Rae MéF é.rland Dres1dentof Bee— s

hive Machinery, Inc¢., recommends
make up a

_ new name entfrely “Elther ca]] 1t

't associate brand ];

smnm—style crab-chunks; or come up
~with a completely new name, hke

._- _ Chlcken of the Sea,” he. said.

It’s been dorie, Sizzlean; CooiWhlp, o

7 . Country Spread—even the-hot dog— -
'f ‘have all escaped the dastardly ‘_‘tmlta-

thIl labelling controversy.

. The New England, Foundation will
gath«er comments in depthfrom
. various marketmg_v_antages for their

: report: In the meantime, National

~Fisheries Institute officials and other
key industry people are discussing -
regulatmn réquirements, nutrltlonai
analyses, and strategy plans with FDA..

© Some ofﬁcrals Warn against “openinga

_can of worms,” by pushing theissue -

© before the schedcled meetings. .
 Others—like: grocery store chains and
. other major importers of the Japanese

e product—would lrke to see changes

happen sooner.

- McFarfand. admses meanwtule that :
. companiés should “study existing taws -
for other prodiucts and apply them to

- your own organization.

- “They {the FDA) are just asin-
terestedaslammmalﬂng surethe - ©
consumers get the nutrients they thmk cme
they re gettmg T .

mnmnu sngs

trme was an. 1*1valuab1e conmbutron\t?(_

“(@@g&geé} ERE P le.
- The day after the gatﬁenng, NMFS
involver” *in the surimi mdustry o ;5he1d & surimi industry meeting - - .
- Little'\qdal speaking was schedul- . - 'themselves, to discuss the status Qf_ -
. ed; AFDF staff felt that more impor- .. ! “AFDF’s surimi project and other .

tant results would come from personal
contact over a crab stick than from
speech-making ever a podium.
- As aresult, the din was louder than -
"~ an auctioneer’s fest. But participants
later deemed the gathering asmashing-
success. National Marine Fisheries .
Service officials, AFDF board -+ - —
mermnbers, and industry people alike -
expressed surprise over the number of - - -
pecple who participated, and the level
of information exchange thathad
- resulted. Most felt as though the mere: -
opportunity to share ideas withse =~

"= uphill battles with FDA lab elling -
restrietions; technology sharing, new -

,competltmn ne

}apan should avoid thejla"rge sunrnr Ll
processing industry-there, and center. ..
_onthe kamﬁim pro;_.

1 similar programs . around the couptry
" Thirty participarits from the reglonal
- fisheries develgpment. foundations,:
- several NMFS members, and mdustry
. representatives discussed the im=
- mediate future of the mdustry and the
: steps ‘needed next.

~ Most agreed the industry faces some

- product marketmg and Japanese

Jack Greenfield of NMFS sugge s :

tbatsma]l companies seekmg_a_dv_

- competition.

The idea was: cﬁscu " tocreatea
- surimi “think tank,” Mdush‘y
nucIeus that would function@§a b

duce a higher-grade product i small-

~ er shops; and are more’ hkely tobein-

terested-in alternative surum supphes
he said:’
Others also agreed that sendmg

. small US: companies to Ieam about  ©
the Japanese indistry may just result

in “shelt:shock™ over the szze of the

Dr..Chong Lee‘ of the Unwersrty of

rRhode Island said;**The problem isn't,
. starting the industry, but in akrng a

. consumer-acceptable p

Americans have a moresubtle sen--

 sitive'tongue than the Japanese. We - -
‘have the high technology, especially in - -
-+ protein; mamrt'actunﬂg‘ 1ty just a mat—

ter of trme.”

Ite said. “F 3
" ~ develop it.™

trust for surimi technicians. Noagion - ..

- “was taken on. thezdezr g the concept
,' was well recelved anvy come to

* fruition in the near future.
The, prevaﬂmg wmds in this nascent :

. ": surimi industry'seent fo say let’s meet :

the challengehead-on.
- As kamahoko- maker Frank Kawana
put it “The U.S. industry has to roH up

its sleeves andfgo into it. Grow as you

[ 80.” Kawani, whose company Jac .
~ Creative Foodsi is the only U. S pro- . .

; "'d YOUur owrt market 7
our own piace and- -

Alaska Frsherles Development Foundatmn Inc e
805 West Thlrd Avenue Anchorage Alaska 99501
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