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A Chemical Analysis of Fermented Fish Products and Discussion
of Fermented Flavors in Asian Cuisines

Tadashi Mizutani, Akimitsu KiMizuka, Kenneth RuppLe
and Naomichi Isaice

In the local cuisines of Northeast and Southeast Asia the
fermented products of marine organisms constitute major side
dishes and condiments. As is well-known, food patterns of this
large region are based mainly on rice, a source not only of energy
but also of vegetable proteins. Animal meats have never been
widely consumed, neither has there been a tradition of milking.
Rather, the bulk of animal products have always been obtained
from aquatic organisms, mainly fish. Thus the cuisines of eastern
Asia were historically, as indeed they continue to be, based on
a combination of rice, fish and vegetables.

Throughout East Asia the preservation of seasonally available
fish was based in considerable mesure on the application of fer-
mentation techniques. In making fermented products salt is
mixed with cleaned fresh fish, shellfish, or other aquatic organisms,
and fermented for various lengths of time to enable the enzymes
present in the fish to auto-digest the meat and create products that
range from sauces to solids, and in which amino acids predominate.
Ironically, although such a major item in many Asian diets, the
literature on fermented aquatic products is relatively scant and
fragmentary, and limited mostly to disparate chemical analyses of
fish sauces, the commercially most important fermented aquatic
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product throughout the region. Unlike the earlier studies, which
basically examined total amino acid content, the research reported
on here examined each amino acid individually. Further, we
analyzed samples of shrimp sauces, shrimp pastes, fish pastes,
solid fermented products and narezushi (fish/shrimp fermented
together with rice or another vegetable product), in addition to
the commonly analyzed fish sauce.

Two hundred and seventy three field samples were obtained,
47 typical ones of which were analyzed chemically (see Appendix).
Four types of analysis were performed: general, quantitative
analysis of amino acids, analysis of organic acids and analysis of
micro-organic contents. These analyses demonstrated that the
common culinary function of all the sampled materials is to pro-
vide both a salty taste and umami (“‘good taste’’).

If a comparison is made between fish and soy sauces in these
terms, fish sauce contains 269, salt and has a stronger salty taste
than does soy sauce, with 179, salt; the total quantity of amino
acids in both sauces is about 59 (of these glutamic acid, that
most involved with umami, averages about 0.8%, in both); and
the average acidity of soy sauce is about pH 4.8 whereas that of
fish sauce is about pH 6.0. Thus in fish sauce organic acids exist
mainly in the form of salt, so that whereas soy sauce functions as
a sour-tasting condiment fish sauce does not. Unlike fish sauce,
soy sauce has sugary and alcoholic tastes.

When shrimp paste, one of the most important condiments in
Southeast Asia, is compared with miso (fermented soy bean paste)
the latter is found to contain 119, salt whereas shrimp paste has
an average of 20%,; the total quantity of amino acid in shrimp
paste is 129, twice that of miso; and glumatic acid totals 1.69,
in shrimp paste, again twice that of miso. As with fish sauce,
shrimp paste lacks sour- and sweet-tasting condiment functions.

Laboratory analyses demonstrated that the chemical com-
position of the final fermented aquatic product was not dependent
on that of the raw material. Regardless of the local species used,
in all cases the function of the product was to provide a salty and
umami condiment. This function differs from that of fermented
condiments from vegetable crops in Northeast Asia, which are
locally diverse according to differences of ingredient, processing
techniques and the physical environment (especially climate).
The simplicity of the processing techniques and uniformity of the
final fermented aquatic products is undoubtedly one explanation
for their wide geographical diffusion throughout East and South-
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east Asia. Further, in present day Southeast Asia domestic and
interenational trading in these products is commonplace and
widespread.

The origin and diffusion of fermented aquatic products in
Northeast Asia as well as in the Philippines remains unknown.
In China prior to the Han Dynasty fermented meat and fermented
aquatic products existed. They were fermented with salt, grain
mold (koji) and wine. Inlater erassoy beans and grains replaced
meat and fish. Such fermented vegetable crop products spread
widely through Northeast Asia and supplanted those based on
aquatic organisms, with the exception of Korea, where shiokara
(chokal) remains an important side dish. But the fermentation of
vegetable crops requires a relatively higher technology than does
that of meats and aquatic products. Thus it did not develop in
Southeast Asia, where the tradition of using fermented aquatic
products as side dishes and condiments persists. Nevertheless,
the common function of these products in both the vegetable crops
and aquatic materials fermentation areas is the provision of umamz.

There exists a strong correlation between the consumption of
fermented aquatic products and rice. The culinary relationship
between fermented fish products other than narezushi (gyoshs) and
vegetables is far stronger that than between fish and meat. Thus
gyoshd is added to vegetables and eaten with rice.

The role of gyoshd as an animal protein complement to rice
has been exagerated in the literature. Our research demonstrates
that the main source of energy and protein is derived from rice
whereas the principal function of gyosho is as an appetizer, a small
portion of which assists the consumption of a large quantity of
rice. Further, sinceitis a preserved food, gyeshi can be convenient-
ly served at the table with little additional preparation. Hence,
rather than being a side dish, the principal function of gyoshs is
as an appetizing condiment for rice eaters.

This paper represents the sixth contribution to the “Project
on Fermented Fish’’. Previous contributions in this series have
examined the history of fermented fish products in Northeast
Asia [f£ (Isuice) 1986a), narezushi [57E (IsmiGe) 1986b], the
ecological basis for the supply of marine species for fermentation
[RuppLe 1986] and freshwater species [RuppLE 1987], and
the cultural ecology of fermented fish products in Southeast Asia

[G=E (Ismice) « 7 Fv (RuppLE) 1987].
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AB YR EEEE EHEREE, Kenneth Ruddle 2EFHFEE LTS [HED
WAKBIE] OHE Y ) —XO—REUT O TH 5, LO—BOHEOKRE LT

BICTTEREINALOOE LT, ABEHAD REABSN TR B “The
Supply of Marine Fish Species for Fermentation in Southeast Asia.’’ [RuppLE
1986], “The Ecological Basis for Fish Fermentation in Freshwater Environ-
ments of Continental Southeast Asia: with Special Reference to Burma and
Kampuchea.”” [RubppLe 1987] 23b 5, Fi, T7TYTERHICET D ADRKER
ROBEE, HBOEE, BRICOHVDTONKL DI, [E7VT70HRE—ROR
BEBOHWE (1)—] [FF 19862], [RT Y7 - HBT7T Y70+ L X¥y—i_
OFRBHLEOMAE (2)—| [AF 1987], [HET V7 O0AE—ROHBEHE O
B (5)—1 [AE- 7 Fv 1987] D 3@mXAH 5. AKELshicFaR U7 BEkH
Sick, TH¥ - - 7 LX) [BE- 7 o 1985], TRiE> 20k 0 Xk
B [GE 1986b], [BREOIULE] [GF 1986c] #ik 5o ChbOHEDEH
T, ARXED-> EOEAPDOLVORAEICRER LA A [19862] LHE- 5 F
v [1987] OHXTHS, CO2RMIICERLART VT EHET V7 OREENS
ELT, T/ BAMTRELT AREOMEANE B IS R EEE L, ThE
DELICARLELTOABORREEL UTHROED» OERT L L ENERRXDENT
% %o ' “

EEIFORR M o 72, BEE S FAABHBAED S VI Ll s LU >
LA VOERR, 130 EICE B, #3005 L5 EHETHET 5 846D
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S5THIEETVTEHODF L X v i3#ERh TORE DR/ O TIEE A
3T, ABEPERDIEEAEEED TS, T ODERITIRAE LTHR
Hih SR DOFEMRRSHL T RHEFR ICRE SN, BBREEINI. 2055, ZHOR
FEHABRBEEF VI VA G2 UIRREEZE LD OPBEAHETH S, Sicd
722 7e DR DORBRNEH P RFEF OKREEL & FMERERARFOBEHRPENLT
bbo

BT N TONEERITHREZFRERBETORERERDO S LIBEINT
W5, £Nid, BZOHARRKOAEILV 7 Ya v THLEBZONS, CDIV
s vaYEFRALT IIXIBHMFREEBCRSHRENHET L EFET
BLIZNTH Bo

B8, AREOTEMAE ZKROEKRL M, DEVERFEYEICEN SNIHE
&b ESHOTBCEbN, HFRELTRHEFROERICX > TRdhicc s
LT, BR# LI,

[. RED7 I BONCBET % RO

REBOMENITICL - T2 DR ZMAT 5 C &3, HEMEETOLEA v F
YFRBOTEFEIN, 203, XM FLDOAEMTH 3=23 7 - ¥4 nuoc mam
PHEEHERKICE » CTREELHR TH- b5 THD, 2ORBEERLEDH-T, =
a7 « v ADOHEEERSMTICET BHADSET LD TH S, THSLE XY
— VIR AERLE LTECRbilc, 77 VAAHRELDOEREE LTI
DT, BB LTEWZ[AEF Fv 1987:239], wWFhb=s52 =
LIZBETAMIETHD, 4V FYFEBIRBIAMOBHOANEOREMIIILED
HOLON TR, 1950FERE TOZNSOMETIE, =37 » v 2DFFRHOD
FEEVBERT I/ BTHELEE2HEOPICLTVED, SMEEFNERRETH -7
URTRT I/ BOEED, TOTENFITICE TREIATELT, b-E54%
RPT I/ BERO VNV TORBRICEEE > T2,

DRETI, 1950FRiCA # QEFOERET 3/ BOERNIFOFER 0L D
BRI INAM, ZRIDNTOERMSITIZIE . 1957FICH Y & DEED T
I/ BEROERMIMTBSREIN TS [#F 1984: 643, 645, 651], ch oD
FOT I/ BIET ARG ObN, T/ BOBEE, BRARX CHET 24
BODRREFET B DD TR,

805



By REFEyETRARE 12535

196141 % 4 DFRIEMTH 5+ L4 « 75 nam pla DEBD S £ 3 VB, X F
SV, Tkt bDTHBEETIRENEHIN TS [Jones 1961: 61—
81] 1972FIC3A Y FA YT D/NL EEER—X P THBH 7 ¥ terasi DT I / B
B DO EESH DR MSHREINI [SoEparMo  1972: 7-12], 19764Eic i3 thED
HEBICE-T, AELIZNAHEORE®B2H, =27 <4 14, BEL X
NahEEO/AzCEH 1A, PEEEH1IAOT I/ BEREZLET 2 EEOTHE
BEMREIN, ABIEHICEI Vv I VBOSENEE L, Thdch sofwE
D [H5F] OB EICL->TVBETEEHEONICLTNS [BREEKEMRIELNH -
BEFIKEESB I TRAmE 1976: 166-168],

BEMIONE»S, FEOABICODOTRER LA HEE LT IPFC[1967] &
Steinkraus [1983] Q4 4i% 308, CORMICEBIN TV 3AHED SHHESIIL
oD 1 fiMEEDOR KA NEEDTHY, BEAEK—BITICEETD, T
1 BOTIKBIATHIED,

cO&SiC, REOT I/ BOERMSTOMIEMITTEL, KHBOC L5

®1 A & H o & H X

W figih | %i% R A I N rixs
ONFom e | || o m | & | P | G| a
- Q w5 A A A
Bangladesh ‘ | R ‘ | | | !
Burma 4 1 ‘ 1 2 8
Malaysia 1 1 1 3
Thailand 3 1 3 7
Vietnam 1 1 1 | 2 5
Kampuchea ‘ 1 1 1 3
Indonesia | ‘ B 1 3
Philippines || 1| | e B |1 | s
China BE 1 2 | \ ] 6
Korea |2 L 3
" n S s
5t 15 | 3 2 | 2| 9| 2| 4| a
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HORBEENE O, RBFIELT, TNTOAEBICEETSTI/ BERELT
O ED S OMC LD, ERXBBLHTTH 5.

I. % & H &

L® W
EENCHE USRI AE47HA T, BlicLd T Lo, A, NovifEE—=x

by BEOHED BBV MTICHER LI ERRIXORREIC [k ) 2 +
ELTULBLTEL,

2. fb % &S B

—ia4r Bé, pH, g, &, 22% (T-N), sre—rizgE# (F-N), B
B OOV TRELEL & 5o [BREHRERSE 1966] R L Tatr L,

K> DoHTIE, 105°C, 4 KO HEMBERIEICLD BT 7,

T FA5E, 100& VKD ERBEMMTEEZE LB WEZ S B

®2 o B O¥ W
Vil 5 B b
—HIF SRR | Trypto-Soya agar  (fiif&y)

Brain heart infusion Bouillon agar (AR 7RSS
EARBEHICUTDOSDEHMT 5.
« Yeast Extract 0.5%
« Malt Extract 0.5%
+ Cysteine HC1 0.02% P
« Tweer 80 0.01%

EREmIC U TOSORRMT 5.
&IE10%, H£#10% (PH 6.5)

YM iy (B35, AR
Yeast Extract (.3%, Malt Extract 0.3%
Peptone 0.5%, Glucose 1. 0%
£1510%, K#510% (pH 6.0)

Potato dextrose agar (FAHE:M, TTIRSL)
BR10%, £H0%ERM (PH 6.0)

GAM agar with Gentamicin (ZLZAEHh, RS
BIF10%, EH10%EFHM (pH 7.0)

i B OH
H 6.5

it i EE LB

i i % B R

B R R

TR
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Ta—LARICE, WERESTR /0w 57 GCH6A BEDS B,

BBSITICE, WEYREER, o< b7 7633826 BT,

KRAERE (Aw) OFIEICIX, Sina f# Equi-Hygroscope % & B 7z,

PI/BAW-FUESTHN GOBUHBHTI/ ETF I -8BHED
Bz,

#£3 A i i) D —

E5| % Burma sial Thailand
4 #r No. No. 2 ) No.3 | No. 19 } No.20 | No.7 | No. 15 | No. 16 '
Sample Number | BFSF1 | BFSM1 BFSM2‘BFSM3 M| TFSF2 | TFSMs5 | TFSF2
B E F R | FA FA | FA ] cI FA FA 1
2=
2 ® M T foa \
AR
mw s -v|luL ma | &5 |8 A& | 8| "
e 5 +v7 11/%‘/711/*}‘/7’11/47“/7"11/‘& ¥ PR A 7 [THERA 7
& ey v vy AEY 2BV
1 B¢/15°C 2.2 | 22.2 | 249 | 246 | 23.7 | 26.4 | 249 | 241
2 pH 54 | 7.0 | 71| 69| 54 | 53| 54| 6.1
3 color  (No.) | 30 \ 22 25 26 \ — 27 0 | =
4 water (g/dl) | 60.3 | 64.1 | 65.8 | 65.7 | 70.0 | 27.9 | 616 | 61.4

5 NaCl (#)| 28.6 | 20.0 | 30.3 | 20.9 | 189 | 285 | 257 | 24.8
6 extracts (#) ] 11.1 6.9 3.9 44 | 1.1 | 13.6 | 12.7 \ 13.8

7 T-N ()| 14] 110| o8| o8| 15| 1e9| 162 \ 2.00
8 F-N (#)| 100| 08| o61| o061 071 1.20| 112, 1.33
9NH3-N (#)| 02| 0.34| 0.26| 029 010| 0.19| 0.25| 0.28
10 (8- (#)| 079| 0.4 0.35| 0.32) 0.61| 1l0l{ 0.87| 105

11 (9/(D) 0.15 | 0.31 0.33| ©0.35{ 0.07| 0.11| 0.15 0.14
12 (10)/(7) 0.55 0.45 0- 44 0.39 0.40 0. 60 0.54| 0.53
13 D-sugar (g/dl) 2.07| 0 0 0 2201 0.50| 0.23 —
14 alcohol (7)) 0.02 — — — 0.04 0 0 —
15 5-IMP (mg/dl) 0 0 0 0 0 0 — —

16 T-AA  (g/dl) | 5.60] 2.79| 1.39| 1.28| 4.93| 7.06| 6.25| 6.84

17 GH (#)| 09| 1.47| o010} 009| o0.62| 1.07| 1.27| 0.8
18 T-OrgA (%) 1.10| 0.87| 0.52! 0.79| 0.88| 0.91| 1.20| 1.54
19 (16)+8)(#) | 6.70| 3.66| 1.91| 2.07| 581 7.97| 7.45| 8.38
20 T-AA-N (#)| 0.90| 0.45| 0.22| 02| 079| 1.13| 1..00| 1.09
21 (20)/(7) 0.63| 0.41| 0.28( 0.24! 0.52| 0.67| 0.62| 0.55
22 (9)+(20)/(7) 0.78| 0.72] 0.60| 0.60| 0.59| 0.78] 0.77| 0.69

23 AW 0.73 0.76 0.76 I 0.76 { 0. 80 0.73 0.76 -
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BAREST  BOBERER VR VB ED B,

3. BEBSTHE

EBHEDONRE £2 ORI OEREME S DO TERERENZ I Lico —
PR, THEWER, FRERRBIERORFERERE CERL, ARE, K

i i i fE (n=15)

Vietnam Phﬂgi;es ‘ China ! Japan gl | R
No.33 | No. 11 s No. 22 ‘ No. 42 | No. 43 \
VFSMI0 | PFSM15 | CFSM1 | GFSM5 ] CFSM6 ] JFSM4 | JFSM5
FA FA FA | FA 1 a1 c1
\
i
=1 U %L %L } L B "
S | HRET S | v 4;“/7";1/‘4}‘/711/ WS
| = | = A =4 =4 [ B
23.0 | 272 | 26.4 | 261 | 26.1 | 26.6 | 23.6 25.1 15
7.0 5.1 5.6 6.2 6.2 5.6 5.7 6.0 0.7
— | 40 24 — — — —
720 | s6.1 | 66.6 | 67.1 | 661 | 57.5 | 59.6 63.5 4.7
20.6 | 28.5 | 28.8 | 23.0 | 227 | 27.6 | 2L.5 25.9 3.7
7.4 | 15.4 4.6 9.9 | 1.2 | 149 | 18.9 10.7 4.5
.39 | 205 | 152 | 151 | 170 | 197 | 2.36 1.56 0.44
.23 | 1.16 | 0.76 | 1.23 | 1.35 | 1.10 | 1.49 1.05 0.28
0.45 | 0.13 | 0.16 | 0.27 | 029 | 008 | 0.17 0.23 0.10
0.7 | 1.03 | 136 | 0.9 | 106 | 1.02 | 1.32 0.87 0.31
0.3 | 0.06 | 011 | 018 | 017 | 0.04 | 0.07 0.17 0.11
0.55 | 0.5 | 0.39 | 064 | 062 | 052 | 0.5 0.51 0.08
0.20 | o047 | o0 — — - —
0 J— —_ J— p— — —
363 | 905 | 660 | 715 | 7.96 | 7.87 | 9.04 5.83 2.53
0.2 | 09 | o8 | 118 | 137 | 108 | 137 0.90 0. 45
460 | 0.55 | 0.64 | 1.60 | 1.52 | 0.54 | 1.37 1.24 1.00
823 | 9.60 | 7.24 | 875 | 9.48 | 841 | 10.41 7.07 2.63
0.58 | 1.45 | 1.06 | 1.14 | 1.27 | 1.26 | 1.45 0.93 0.41
0.42 | 071 | 07 | 075 | 075 | 0.64 | 0.61 0.57 0.16
0.74 | 0.77 | 0.8 | 09 | 092 | 068 | 0.69 0. 74 0.10
0.80 | 073 | 075 | 075 | 0.76 { — k — 0.76 0.02
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R4 B 8B H o 7T I/ B

E % Burma Malays-ia Thailand
2 ¥ No. No.2 | No.3 | No.19 | No.20 | No.7 | No. 15 | No. 16
| I
Sample Number | BFSF1 | BFSMI | BFSM2 | BFsM3 | MBudu| ppspy [ TFSF2
Asp  (mg/T-Ng) | 262 102 | 116 109 240 299 212 245
Thr 167 40 60 28 | 152 163 127 50
Ser 74 0 0 0 108 118 26 45
Glu 663 | 1340 130 106 411 632 785 425 |
Pro 0 0 0 0 0 0 0 35 \
Gly 174 44 70 29 115 207 177 170
Ala 392 283 288 282 269 441 394 445
Cys 0 0 91 87 64 0 51 250
Val 325 185 216 221 | 247 310 311 260
Met _ 145 58 51 50 146 146 1 128 95
Ile 225 122 160 159 211 251 181 220
Leu 353 84 | 163 | 144 | 307 | 369 | 207 | 270
Tyr 131 0 0 0 104 102 0 55
Phe 105 59 76 71 115 109 120 105
Try O} 0 0 0 0 0 | 0 0
Lys 484 156 196 155 368 554 \ 506 360
His 62 16 | 0 0 126 109 | 167 80
Arg ] 0 0 0 10 0 | 0 0
Orn 88 50 56 44 89 63 86 245
Cit 153 0 70 77 125 206 285 0
Tau 110 0 0 0 57 101 95 65

T-AA (mg/T-Ng) | 3913 2539 " 1743 1562 3264 4180 3858 3420

Acetic (mg/T-Ng) | 262 | 726 | 611 | 934 | 107 | 200 | 412 | 339
Lactic 429 13 1 o | 305 | 256 | 225 | 380
Succinic 76 53 26 24 25 53 94 41
Formic 8 0 0 0 3 11 0 9
Malic 0 0 0 0 8 0 0 0
Citric 0 0 0 0 | 0 8 8 0
Tartaric 0 0 0 0 ‘ 138 0 0 — |
O A TNg | 775 | 792 | 648 | 98 | 586 | 537 | 730 | 769
PCA (mg/T-Ng)| 64 | 145 | 136 | 160 | 99 | 127 | 140 | 219
r-ABA 2 | o 21 22 ‘ 0 14 14 —
Levulinic 0 J 0 0 0| 0 0 0 0
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MK -F B BB K (=1)

Vietnam Phﬂli)lfr_les China Japan f g | ErEEE
| No.33 | No. Il { No. 22 | No.42 | No. 43 1
VFSMI0 | PFSM15| CFSM1 | CFSM5 | CFSM6 | JFSM4 | JFSM5 |

86 273 315 208 318 371 114 224 95
0 235 200 200 200 213 208 136 79
0 204 126 53 71 228 72 75 72

165 482 545 781 806 548 581 560 314
0 27 43 0 0 56 81 16 2%
0 160 193 219 224 208 233 148 7

453 335 333 483 476 335 542 383 87
0 122 77 0 0 51 93 59 68

374 317 331 417 400 279 267 207 67
58 193 168 192 176 132 110 123 51

273 247 247 201 276 183 157 214 51

475 346 382 437 406 259 169 201 118
79 0 93 113 100 36 25 56 49

108 130 148 205 194 107 } 127 119 40
0 0 0 0 0 0| 0 0

209 558 532 556 565 528 / 356 406 159
0 327 128 106 106 254 76 104 93
0 15 0 0 0 208 | 13 16 53

165 16 148 245 229 0 [ 157 112 81
0 319 183 0 0 0| 0 9% 112

165 109 149 139 135 0 J 449 105 112

2610 4415 | 4341 | 4735 | 4682 | 3996 ﬁ 3830 | 3539 1006

3226 7 167 699 601 o | 33 556 795
1 255 191 177 136 274 510 212 159
73 7 54 171 154 0 38 59 49

0 0 10 13 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
—— 0 — — — — —

3310 269 422 | 1060 801 274 { 581 [ 841 720
83 129 136 109 94 117 150 128 37
— 13 - -~ — — — 17 8
— 0 0 -~ — 0 0
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&5 /T CEBHO—KOE, 7/ BER, BEBER
B £ t Burma Vietnam China { RS
% # No. ] 1 34 25 |
Sample Number BSSM1 VSSM10 CSSM1
H B il = FA
2 4 fn I
I J - b L F L
" B (e sy sy Ley
B¢/15°C 23.8 26.7 25.4
pH 7.1 6.8 6.7
color 30 40
water (g/dl) 63.8 66.5 63.3
NaCl (7) 28.8 23.4 27.9
Extracts (7) | 7.4 10. 1 3.8
T-N (7) 1.10 1.31 1.22 1.21
F-N (7) 1.01 1.07 0. 86 0.98
NHz-N (7) 0.30 0. 20 0.23
(F-N)-(NH3-N) (#) 0.80 0.87 0.99
NH;-N/T-N 0.27 0.15 0.19 0.20
(F-N)-(NHa-N)/T-N 0.73 0. 66 0.52 |
D-sugar (g/dl) <0.1 0
alcohol (7)
5°-1MP (mg/dl) 0 0
T-AA (g/d1) 3.56 5.30 4.98 4.61
GH 7) 1.95 0.74 0.44 1.04
T-Org.A, excluding PCA (/) 1.23 2.43 1.30
(T-AA) +(T-Org.A)  (g/dl) 4.79 7.73 6.28
T-AA-N ) 0.57 0.85 0.80
T-AA-N/T-N 0.52 0.65 0. 66 0.61
(NH;-N) -+ (T-AA-N)/T-N 0.79 0. 80 0. 84
AW 0.76 0. 74 0.76
Asp (mg/T-Ng) 44 275 83
Thr 41 137 99
7 Ser 0 0 0 0
N Glu 1770 565 358 898
Pro 0 0 0 0
/ Gly 61 313 164
i3 Ala 317 496 379 |
Cys 66 0 66
Val 216 321 369
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53] £ Burma ’ Vietnam China SEYE
5 ¥ No. O 25
Sample Number BSSM1 VSSM10 CSSM1
Met 65 153 116
Ile 121 | 221 359
Leu 129 | 427 624
> Tyr 0 61 62
Phe 69 76 215
Lys 157 573 480
) His 0 | 0 34 11
Arg 0 | 6 | 0 0
[ Orn 78 130 147 118
Cit 0 0 310 103
Tau 104 298 217
T-AA (mg/T-Ng) 3238 | 4046 4082 3789
Acetic (mg/T-Ng) 1036 1462 906
Lactic 15 39 81
Succinic 60 182 116
Formic 4 172 0
Malic 0 | 0 0
Citric 0 0 0
Tartaric 0
T-Org. A (mg/T-Ng) 1115 l 1865 1103 1361
gz | POA  (mg/T-Neg) 66 ‘ 79 162
o | y-ABA 27 i
it Levulinic 0 l 0 0

KEEICONTIR, FRERMS #L# B [BREWER and ALLGEIER  1966] i X D
DEEB LI,

ABBOREE KHEHECAEB UCRENTEEZEZRY, RSB Lb0%2H
ERAEKRE U, FEIBE LTI, HERHEE, REAEE, AEHEEE~N,
Bergey’s manual £ OMEY DI E REERICHER L TE 8-V,

1) [Bucuanan 1974], [E&JII 1975], [Gises & SkiNnNer 19661, [8RH4F - 188 19731,
[RaPER & FeEnNeLL 1965], [ZvcHa, et al. 1969] D434 E REEICEM L T3,

813



EYRRERMERA#RE 12535

. RECSHRDEHMWEE L TORAE

1. BLREKEKS

BN, Nz E8EH, NI UEEY—2 |, BHY, EX—X D5 EHOAEL
SUFLXVEDOT—KIHT, T/ BBELXUETBBEBRDOMTEBCE»To &3
WHREZABOBENCE S ~12IKhhT TEL .

6 /HN T B HEH ¥ < — R

4 Bangé:;h Burma | Malaysia { Thailand\ Vietnam i K;Tc_h ca
% # No. No.4 | No.8 | No.17 | No.35 | No. 40
Sample Number BaSPM4 | BSPMS5 MSPMS{ TSPM7 { VSPM3 | KASPM1
E B F R CI FA cI HM ‘
2 ® m T
max s -+ | & |xwL| & | &8 |xmL|nL
. m | YYIv  WRE= | HlRE= | YT |y G YT
- e g |-t BV 15 v
2 pH 7.3 7.5 7.3 ] 78 | 7.6 7.2
4 water (%) 46.8 49. 60 35. 50 49.80 56. 10 46.90
5 NaCl (7) 13.5 17.70 18.70 19. 90 15.00 25.90
6 extracts 7) 39.7 32.70 45. 80 30. 30 28.90 27.20
7 T-N (7) 4.04 3.80 5.35 3.49 3.40 3.09
8 F-N (7) 1.70 1.95 2.48 2.03 2.14 1.15
9 NH3-N (7) 0. 44 0.51 0.33 0.31 0.26 0.12
10 (8)-(9) (7) 1.26 1.44 2.15 1.72 1.88 1.03
11 (9)/(7) 0.11 0.13 0.06 0.09 0.08 0.04
12 (10)/(7) 0.32 0.38 0. 40 0.49 0.55 0.33
13 D-sugar (%) — 0.79 — 0. 69 — —
14 alcohol (7) — 0 — 0 — —
15 5-IMP  (mg%) — 0 0 0 — —
16 T-AA (%) 7.12 9.26 15.54 12.28 16.13 8.35
17 GH (7) 0.99 1.36 1.90 1.65 2.19 1.14 ‘w
18 T-Org.A (7) 3.81 1.14 1.60 1.10 1.74 0.72 |
19 (18)+18) (#) 10. 93 10. 40 17.14 13.38 17.87 9.07
20 T-AA-N (7) 1.14 1.48 2.49 1.96 2.58 1.34
21 (20)/(D) 0.28 0.39 0. 47 0.56 0-76 0-43
22 (9)+ (20)/(7) 0-39 0.52 0.53 0-65 0.84 |  0.47
|
23 AW - 0.73 0.68 t 0.74 l 0.80 \ 0.74 |
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KB BE- 7 V- AR ABEOLEANE [5 2kl OLE

2. RS & EHO
E3~IRBBEICTNTOEBEREBOT I/ BEEEL, 201WhTHEL
WO NE I VBDEENPOENIEBERLEZ DT, £0OC LIFAEN [5TH®RHA
Rl ELTORBEL - TNAT EX2YES, BT VT TRELCEE BYEE

BEd aME (F73RED

TR TH ZRED S THRARB TH B L L AWS
NTW3B, 22T MEBORKESZBELHRTAIZ LICL->T, ZOHEKEEL

PO — &S E (=12
Indonesia Philippines ‘ China Ty E | EwE
No. 46 No. 12 \ No. 23 | No. 24
ISPM1 | ISP3 | PSPMIO PSPA&II‘ Sl | i
c1 cI 1
U =1 =g T L LA
FVFN| V| P TRERA S mﬁﬁe
=4 =2 =% (22 = Din
7.6 7.6 7.1 8.0 7.7 74 | 75 0.3
26.70 | 39.03 | 41.30 | 50.20 | 54.50 | 31.80 44.0 9.2
27.90 3.80 | 10.20 | 16.60 | 14.30 | 26.50 17.5 7.0
45.40 | 57.17 | 48.50 | 33.20 | 31.20 | 41.70 38.5 9.4
4.36 6. 66 5.13 3.65 3.65 4.91 4.29 1.04
1.48 - 2.82 1.56 2.02 1.76 1.92 0.47
0.15 0.48 0.47 0.15 0. 42 0.38 0.34 0.14
1.33 - 2.35 1.41 3.23 4.53 2.03 1.04
0.03 — 0.09 0.04 0.12 0.08 0.08 0.03
0.31 — 0.46 0.39 0. 44 0.28 0. 40 0.08
—_ —_— J— J— 0 —
— — — —_ 0 _
— — 0 — 0 0
1092 | 19091 | 16.14 9.37 | 1301 | 12.33 12.53 3.81
1.51 3.00 2.41 0.14 2.24 1.27 1.65 0.76
0.69 2.31 0.83 1.06 1.31 1.35 1.47 0.87
.61 | 2222 | 1697 | 10.43 | 14.32 | 13.68 14.00 3.90
1.75 3.19 2.58 1.50 2.08 197 2.01 0.61
0. 40 0.48 0.50 0.41 0.57 0. 40 0.47 0.12
0. 44 0.55 0.59 0. 45 0.68 0. 48 0.55 0.13
0.71 0.80 0.77 — 0.78 0.65 0. 74 0.05
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EvREEEhEmRERE 12535

®27 /N T ¥ EH FT R — X 0D 7T

£ Bangcigs-h Burma | Malaysia | Thailand | Vietnam Kamé)};:a
4 #  No. No. 4 No. 8 No. 17 No. 35 No. 40
Sample Number BaSPM4 | BSPM5 | MSPM5 | TSPM7 | VSPM3 | KASPMI1
1 Asp  (mg/T-Ng) 131 251 212 300 400 | 188
2 Thr 50 102 99 30 74 | 120
3 Ser 22 22 | 63 | 24 29 | 81
4 Glu 245 358 356 | 472 644 369
5 Pro 12 39 72 118 112 42
6 Gly 72 91 160 219 312 168
7 Ala 255 224 276 340 365 249
8 Cys 144 37 0 213 56 0
9 Val 141 131 | 186 191 294 178
10 Met 40 69 83 100 171 110
11 Ile 104 106 156 162 265 129
12 Leu 141 203 285 2711 465 269
13 Tyr 79 174 126 171 256 136
14 Phe 42 100 119 122 194 104
15 Try 0 28 27 0 0 0
16 Lys 181 214 277 315 462 | 320
17 His 12 21 30 38 65 | 49
18 Arg 0 17 24 | 11 21 0
19 Orn 27 38 58 176 204 55
20 Cit 0 144 176 123 0 0
21 Tau 64 66 124 | 123 268 136
22 T-AA 1762 2437 2904 3519 4747 2700
23 Acetic 728 186 169 192 235 98
24 Lactic 8 55 43 65 230 106
25 Succinic 200 60 51 36 27 28
26 Formic 7 0 29 16 19 0
27 Malic 0 0 6 6 0 0
28 Citric 0 0 0 0 0
29 Tartaric — 0 0 0 —_ —
30 T-Org.A 043 ] 301 298 315 511 232
31 PCA st | 78 84 104 141 7
33 Levulinic 0 l 0 0 0 — -
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KE-EBHE- 7P - AR AEOLEAMTE T5Ew] O3{LE

I/ B MR BB B HE R (=12
Indonesia Philippines China 5 E HEHEEE
No. 46 No. 12 No. 23 No. 24
CSP- CSP-
ISPM1 ISP3 PSPMI10 | PSPM11 SoftM1 | HardM1
200 228 276 145 331 127 232 83
115 29 99 118 35 102 81 36
83 5 49 44 5 53 40 27
346 450 470 38 615 259 385 165
0 108 79 47 52 98 65 39
144 188 127 255 208 173 176 67
236 294 228 249 298 207 268 48
0 36 39 30 35 15 50 64
177 165 184 186 208 162 184 41
78 110 95 112 104 28 92 37
158 165 189 162 166 120 157 43
294 276 316 258 283 222 274 77
140 147 185 142 176 103 153 45
108 99 99 115 87 69 105 36
0 41 28 0 0 0 10 17
273 288 225 359 356 275 295 75
0 51 21 68 35 83 39 25
46 0 10 27 0 26 15 14
37 98 56 60 130 54 90 78
0 0 147 0 211 173 81 87
71 212 224 151 227 159 152 68
2506 2990 3146 2566 3565 2508 2946 754
101 204 55 156 243 159 210 172
35 29 14 37 51 17 58 60
22 114 81 93 57 62 69 50
0 0 0 5 0 29 9 12
0 0 11 0 7 9 3 4
0 0 "0 0 0 0
—— —_— 0 J— — —
158 347 161 291 358 276 349 209
84 162 93 402 120 68 120 95
— 0 0 0 0 0
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EYREZEMEHARE 12835

]R8 HEENR—X FO—ROVTE, T/ B, FREBER

(n=2)
T Philip- |
= % ‘ Indonesia pines SE¥E
5 biia No. 45 14
Sample Number IFPM1 | PFPM6
2 E K =R
2 w m T
2 % - b
7 YN | HERA 5
& = = AEY
pH I 74 5.2
water (%) 26. 4 54.7
NaCl () 28.4 31.7
Extracts () 45.2 13.6
T-N (7) 4.51 1.46
F-N (7) 1.67 1.08
NHg-N () 0.25 0.36
(F-N)-(NH:z-N) ) 1.42 0.72
NHj3-N/T-N 0.06 0.25 0.15
(F-N)-(NH3-N)/T-N 0.31 0.49 0.40
D-sugar @ | - —
alcohol (r) | — —
5-IMP (mg%) | - 0
T-AA excluding NH; (%) 11. 46 3.97
GH (7) 2.04 0.42
T-Org.A excluding PCA (7) 0.90 0.50
(T-AA)+(T-Org.A) (%) 12. 36! 4.47
T-AA-N (7) 1.83 0.64
T-AA-N/T-N 0.41 0. 44 0.43
(NH;3-N) + (T-AA-N)/T-N 0. 46 0.68
Aw 0.60 | 0.73
Asp (mg/T-Ng) 200 132
Thr 102 142
7 Ser 78 95 87
Glu 452 287 370
2 Pro 20 39 30
s | aly 133 113
B Ala 224 190
Cys 0 58
Val 180 192
Met 71 91
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KE-BE-FFv- A ABBOESTE [5E%k] O{LE

= % Indonesia| ¥ h’lffi’;es TiE
54 #  No. 45 14
Sample Number IFPM1 | PFPM6
Ile 160 161
Leu 295 232
Tyr 157 140
7 | Phe 86 90
Try 0 0
3 Lys 244 | 309
His 16 | 153 85
4 Arg 22 | 99 61
Orn 35 | 28 32
B i 0 91 46
Tau 67 75
T-AA 2542 2717 2630
Acetic (mg/T-Ng) 121 112
Lactic 38 179
) Succinic 39 28
Formic 0 7
Malic 0 14
Citric 0] 0
Tartaric — 0
T-Org.A T 340
BZ | PCA 103 95
Bo -
Eo Levulinic 0 0

TOBREDEOPICLTAL I, BEDOHEEFHAEDOEMUED 2 h &SRO/,
BeRBAHrbTEEL, ABHEHEADOEHEZ, N UEF—X b & HEDERE
BRTHBLEICT Do

Y, ABMEIEBHORSERKE LT, ABMOTIRBEICDLTERLTAL,
CO2DODEREDOEAERERL LIcOMNEIZTH S, COROEHRMCONVTIRE
ABEEHS [1977], tig [1972] OBHE2E L UTER L BDTH 5,

BS AREBHRIYETIE, 6%08EXZEE L, BHO1T%L 0 bAEDENS
B, Le->T, BHIDOROEREE UTOBIEEZ S - T3,

FI/BE ABHOLT I/ BEERR THTILEBETHDE, TOMEIZEH
DZNITIIZIEIT b0 STRICEETE/ v 3 VEIZ, FHTEE08%ETH
b, COEDEHITIFBERT S, Ledi->T, REBHIZENE B UL S THEk
BELUTOBEEET 5,
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EREFEYREHARE 12535
%9 H ¥ 0 — & 2 E (=9
3] % Burma ’ Thailand Ip{l?cmh;a Korea Japan $i§{ﬁ] %g
B No.o| 5 |6 | | | 39 | 30 | 31| w
Sample Number [BFF1 | BF4 [T11 F | THI- [TREF (KA [RE kM3 PP,
{ i
EE F R % HM | HM | HM | HM | HM HM
2 ®m T
Wk, —-r|BL|\BL|H | K| F H | A |BL| A
e 25#yf#yfﬂyfﬁyfﬁyf#yf#yfﬁyf#yf
- revivevive Y ve Y ve vve vive e e v
pH 6.6 6.8| 6.4 &3] &7\ 57| 54| 58| 6.2 @gi 0.5
watcr (%)] 43.7 | 50.2 | 61.3 | 63.3 | 61.8 | 46.5 | 64.2 | 56.6 | 61.7 | 56.6 | 7.8
NaCl ()| 20.7 | 27.3 | 21.2 | 20.3 | 20.9 | 26.7 | 20.3 | 14.8 | 21.2 | 22.5 | 4.6
Extracts (/)| 26.6 | 22.5 | 17.5 | 16.4 | 17.3 | 26.8 | 16.5 | 28.6 | 17.1 | 20.9 | 5.2
| |
T-N (#)| 2.42] 2,63 1.38 1.57 2.02| 2.20 2.06 2.65 2.30| 2.14| 0.44
F-N (#)| 0.70 0.77 0.60] 0.69 0.50 0.56 0.91 0.91 0.57 0.69 0.15
NHsN  (#)| 0.28 0.23 0.12 0.07 0.07 0.13 0.14 0.26/ 0.11) 0.16 0.08
(FN)-(NHoT) | 0.42 0.54 0.48 0.62 0.43 0.43 192 2.39 0.46 0.85 0.75
NH,-N/T-N 0.12 0.09 0.09 0.04 0.03] 0.06 0.07| 0.10{ 0.05/ 0.07 0.08
(F-N)-(NHs29 | 017, 0.21) 0.35 0.3 0.2 0.20 0.37 0.24 0.20) 0.25 0.09
D-sugar @®)| — — — — — —_— —_ ‘(‘ —_ —
alcohol ®)| o0 0 — - - - - 1 - -
5-IMP  (mg%)| 0 | 0 — — - - 0 E 0 — i
| ! I
T-AA excluding | \ !
N, )| 228 3.2 3.23 4.99 2.8 2.82 891 7.65 3.30 437 2.3
GH (%)| 0.32 0.51 0.46] 0.51; 0.40, 0.62 1.08 1.00; 0.52| 0.60 0.26
T-Org.A (%)
excliging PCAC)| 0-65 0.92 0.78 0.54 0.57 0.24 0.48 1.09 0.75 0.67 0.25
(T-AA)+ |
oAy (@ 29 421 4.0l 553 3.42 3.05 9.30 8.74 4.05 504 2.41
T-AA-N  (%)| 0.36 0.53 0.52 0.80 0.46 0.45 1.43 1.22| 0.53 0.70 0.38
T-AA-N/T-N 0.15 0.20 0.38 0.51 0.23 0.20 0.69 0.46 0.23] 0.34 0.18
(NH5-N) + |
(CAAN)/T-N| 0-26] 0.29 0.46 0.55 0.26 0.26 0.76 0.5 0.28 0.41 0.18
|
Aw o7 075 — | — | — | 076 0.78 0.84 0.75 0.77 0.04

ERRE ASHOL2EREBAER, FHTILLIZHETHD, COBBEHRD
UL, 8o pH it 4.8 O BREETHZDICOL,
miEmo pH 132 6.0 58 TH D, AREBOIBEALRBEDETHEAL TS, £C
T, EHSEEEE L TOBEEET - TA0IAV LT, AEBHREBHRELEL

S M AEIEJUN
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KEBE-7 - HE ABEOMEMTE [kl OX{LE

£10 EXO7 I/ BER, FREER (=9
% Burma Thailand 1;3311; | Korea japan' E;Zig{@‘ {%g
4 % No. | 5 | 6 | \ 39 | 30 | 31 | 44 1

Sample Number | BFF1 | BFF4| "5 |y (8T M pne) Bos o kms[TE
?I;Z/T_Ng) 48 89 145 229 79 86 370, 164 104 146 100
Thr 28 59 79 1e6| 79 55 191 114 35 89 57
Ser 14 5 36 166 30 41| 164 74 22 61 62
Glu 131 195 333 325 198 282 524 377 226] 288 118
Pro o o o 45 10 o 104 571 o 24 37
> Gly 40| 60 116 102 25 32 125 80 22| 67 40
Ala 64 116 239 236 134 118 314 280 113 180 88
Cys o o 123 51 o o 98 44 o 35 48
.| Vval 53 o1 174 229 104 114f 261 193 100] 147 70
S | Met 22 38 87 121| 74 73| 418 289 52| 130 134
Ile sof 74 152 197 79 73 215 146 70| 117 61
Leu 10| 138 232 306 149 173 350| =297 148) 211 &8
/| Tyr 93 7| 80 172 74 o 62 72| 57 76 45
Phe 511 520 94 121 54 o 19 174 30| 85 65

Try o o d o o o o o o o

g | Lys 84l 122 268 223 203 145 386 265 170| 207 o1
His 18 21 51 1271 74 so 219 38 1170 79 65
Arg 17 13 o 121 15 o o o o 18 39
Orn 34 100 138 102 30 32 38 171 104 73 57
Cit 59 671 o o 0 o 229 o o 39 76
Tau 300 31 o 140 o o 67 52 65 43 45
T-AA 941 1252 2340‘ 3179‘ 1411] 1274 4325] 2887 1435 2116 1143
ﬁﬁ?ﬁc"-Ng) 125 202 162 28 98 50 44| 56 102 : %6 59
A | Lactic 81 102 343 318 158 40 180 322 =215 195 112
Succinic 0 28 59 o 2 12 10 1 § 2 W
| Pormic 66 9 o o o o o 2 o 4 7
Malic 17 100 o o o o o o o 3 6
Citric 9 o o o o 7 o o o 2 4

Bt | Tartaric 0 oi — — — — — — =
T-Org.A 268 351\ 564\ 346 280 109 234\ 410, 325 321 125

| [
RS lmgtNg | ¥ 29 5 93 20 1 60 3 10 39 2

Bl Levulinic 0 0 0 0 0 0 ol 0 0
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By REEGORARHRE 12535
R N CEEO—RHE, 7/ BER, EEEER (=2)
hilip- Philip-
5] £ P llflgi)nes Korea H % hi };?n os| Korea
4% #r No. 13 32 4% #r  No. 13 32
Sample Number PSPM1 | KSM1 Sample Number PSPM1 | KSM1
2 B K R FA Asp (mg/T-Ng) 294 167
2 ® I Thr 153 94
# % s — b L B Ser 49 107
= 2 A MY TN Glu 362 202
S i Pro 129 | 102
pH 7.5 7.1 Gly 203 151
. » . . T | Ala 276 194
Nadl | s | s | | O # | 6
Ea ( ,’ ) 10' 8 16‘ g Val 188 | 173
xtracts (7) 8.2 . | Met 105 051
T-N )| 2.25| 1.80 Ile 156 102
F-N (7)| 1.34| o0.42 Leu 258 233
NHs-N ) 0.23| 0.14) Tyr 191 152
(F-N)-(NHg-N) (#) | 111| 1.66 Phe 161 166
NH3-N/T-N 0.10 | 0.08 Try 36 0
(F-N)-(NH,-N)/T-N 0.49 | 0.16 Lys 306 216
M .
D-sugar (%) _ . His 60 46
Arg 32 206
alcohol (%) 0 — Or, 57 o5
n
5-IMP mg9 0 0 .
(me) Git 268 75
T-AA excluding NH; 7.83 5.16 Tau 164 142
GH (#)| o0.81| 0.36 T-AA 3482 | 2867
peagAexduding | 08| 028 | Actic (mgT-Ng)| 107 | 15
Lactic 181 92
(T-AA)+(T-Org.A) (7) 8.64 | 5.44 Succinic 29 0
T-AA-N ) .25 0.83 Formic 43 0
T-AA-N/T-N 0.56 | 0.46 Malic 8 0
(NH-N) +(T-AA-N)/T-N | 0.66 | 0.54 Gitric 0 0
Aw 0.75| 0.79 | B | Tartaric 0| -
T-Org.A 361 107
;g a%) PCA (mg/T-Ng) 81 94
Wi {h Levulinic 0 48
TOMEEESL > TVB EWVA B,
VoIS, ABHORELICR IBEDINIBEL G ONHE, TOMEIIE

WO ETHY, (27Kl H#EICBELTHWE LN 3,
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KE BRI Fv A% ABOLEDMTL [5E%] OXLE

®I12 FUXVO—RSE, T/ BER, AREBER (h=4)

3| 4 1 Malaysia 1 Vietnam gla;:r:pu- \ SiE
4 #F No. 10 36 37 a |
Sample Number Mechinch/ | yppr1 | VFFM2 | KAFFF6
A B K R GI HM
2 W m T # B
/o s - b B w L | & LU F
e YTV | YT TN | T
= & 5% By 5% ey
pH I 51 4.9 5.4 4.7 |
water (%)| 66.8 55.3 55. 2 57.5
NaCl (7)| 121 8.2 13.7 7.9
Extracts (7) 21.1 36.5 31.1 34.6
T-N (%) 2.40 2.02 3.28 2.69
F-N (7) 1.15 0.45 1.05 0.55
NH;3-N (7) 0.17 0.10 0.18 0.14
(F-N)-(NH;-N) (7) 0.98 0. 35 0.87 0.41
NH;-N/T-N 0.07 0.05 0.05 0. 05 0.06
(F-N)-(NH;-N)/T-N 0.41 0.17 0.27 0.15 0.25
D-sugar (%) — - — —
alcohol (7) 0.27 — — ,—
5-1MP (mg%) 0 — — —
T-AA excluding NHy (%) 6. 83 1.76 7.21 2.89
GH 7y, 073 0 0.92 0.33
T-Org.A excluding PCA (#) } 1.25 2.29 2.11 3.17
(T-AA) +(T-Org.A) (7) 8.08 4.05 9.32 6.06
T-AA-N (7) 1.09 0.28 1.15 0. 46
T-AA-N/T-N 0.45 0.14 0.35 0.17 0.28
(NH3-N) +(T-AA N)/T-N 0.53 0.19 0.41 0.22
Aw 0.85 0. 86 0.82 0.92
Asp (mg/T-Ng) 185 0 143 63
Thr 118 54 79 41
S| ser 57 20 52 33
Glu 305 0 280 123
1| Pro 93 0 27 0
, | Gly 209 45 67 30
5% Ala 240 218 198 115
Cys 60 0 55 0
Val 168 99 159 86
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B RBEFEMEMTRE 12838

= % Malaysia | Vietnam i{hz:;lpu— FEiE
5 # No. 0 | 3% \ 37 4
Sample Number Mi\‘,}ilfmh‘ VFFF1 | VFFM2 | KAFFF6
Met 98 64 104 56
Ile 137 69 125 67
Leu 255 153 229 145
Tyr 172 | 0 82 59
7| Phe 134 0 88 41
3| Try 0 0 0 0
y; Lys 249 149 259 93
His 49 0 67 19
B | Arg | 43 0 0 0
Orn 158 0 131 59
Cit 0 0 0 0
Tau 116 0 52 45
T-AA 2846 871 2197 1075
Acetic (mg/T-Ng) 36 186 89 107
Lactic 466 891 533 1051
& | Succinic 8 23 23 26
Formic 10 12 0 9 |
Malic 0 0 0 0 |
Citric 0 20 0 0
@‘ Tartaric — — —
iTO@A 520 1132 645 1193
H%Z| PCA (mg/T-Ng) 88 27 34 27
HD .
R Levulinic 0 0 0 0

ZOMOMS EEHREmEC LY, ¥,
Vo TDHEILDNTIZ, AREHREMEKRTHEIENEKD,

FTI—GEREFEAESLL TR

DI EABEHTRE, AERZERE, SR E UCEH I RBOMEKBEEZA L
T3, L, A2 pH BEOC L, BIUBESELERNC EMD, BK
B, HEEE L TOBBREBIDDIT/HENL 5,
BT,
BFRREHFTIEND, Y EONIAEHICRET 2FHIEILRCALDONED
DTHbo 7272 L, EHLNOESHRMCNL BRAEEDEBHLEDLNZDIEF, B
H7VTOREHOBBLREANY YRV LT, FRIKEKENATKELZL
720, ZELIZD, ZHELIZDETEIENILIBIEDhBCEILEL S,

MIELBIC OV TORBEEBRT 2HH
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KE-BER-F PV - LGE RBOLESTE 5 E0k] OLE

13 B & BB ORSLE
CHER Y v 7PV n=12, **E 2 @A 5)

BB oW .
@ "R | B | &
~(%-+on)
pH 6.0 0.7 | 5.3~67 | 47~ 4.9
NaCl (g/dl)| 26.2 3.7 22.5 ~29.9 |16 ~18
Total amino acids (/) 5.3 2.4 2.9 ~77 5.5~ 7.8
Glutamicacid  (#)| 0.85 0.47 | 0.38~ 1.32| 0.9 ~ 1.3
Total organic acids( #) 1.27 1.06 0.21~ 2.33 | 1.4 ~ 2.1
Acetic acid (7) 0. 87 1.13 0 ~200) 01~03
Lactic acid (r)| o027 0.21 | 0.06~0.48| 1.2 ~ 1.6
Succinic acid (7) 0.10 0.08 0.02~ 0.18 | 0.04~ 0.05
7 Reducing sugar  (#) trace — trace 1 ~3
Alcohol (0)‘ race | — | trace 0.5 ~ 2

»>T, NgoBaThanh 3~ 3 LOMEHTH B =13 7 « T ALV TONH
XDYTEA boavic TBHRFWE] LB LT3 0 [Neo Ba Tuana 1953], ¢h
RAEBHOFNRDPOERBERMEYTH LTI /B, BDPAT I VEIVET
HBHCEEBCER LTS ENZ LD,

3. INTEHEER—Z N ERIBO B

RI4T, BRELR—A MRORBEGRKRAR TH /N EFEFR—X b &L HAEDK
BORAEHB LT AR, CZTHEALULLERBORMNCOVTR, AXBEHRLRESE
O THIREERS—E] EOXMOMEEEE I LD,

BS N EEER—2 FEEHHBOEREEE L, RBOEHIIZ LD DBEL
DEESEBATOS, Lich->T, —RICHEB LD SRVIELRE & LTOBIEEZ D
S T3, 7270, BHMIKREIN TRV, Y FA YT DY » YEBEOEXTESD
BOENI KD EDNH 5. AE » 7 Fadkir [1987: 284-285, 295-297] TRk
L7ickdie, Y278, "V 5Fva ki3RI EALERA LB/ EHEER—
R FOBEENHD, FOLSRBEO SO IEEE & L TOWBKSIEN.

PI/EE NICEER—ILM02T I/ BEEIITEI2HTHS, COHIITE

2) (BABEGSR 1977), [HE 1982], [FE 1960] 22/,
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EYREFEYEARE 125835

R4 DrCFEFER—2 b LHRBORMLR
(RS v 7V n=10, ¥E 2P 5)

INEEHEIER—R ¥

& g | RERE | G e
®) | (on) ~(x+-on)

pH 7.4 0.2 7.2 ~17.6 4.9 ~ 5.4
NaCl %) | 19.7 55 |14.2 ~25.2 | 9.0 ~13
Total amino acids (#) 11.9 3.4 8.5 ~15.3 ‘ 3.5 ~ 6.5
Glutamic acid  (#)| 1.6 0.6 | LO~22 | 0.4~10
Total organic acids(# ) 1.08 0.43 0.65~ 1.51| 0.2 ~ 1.0
Acetic acid (vy| o058 | 0.28 | 0.30~0.8| 0.02~0.11
Lactic acid (7)) o024 0.19 | 0.05~ 0.43| 0.05~ 0.45
Succinic acid (7)! 0.18 0.12 0.06~ 0.30 | 0.02~ 0.12
Reducing sugar  (#)| trace | — trace % 5.0 ~24
Alcohol (7) trace | — trace ‘ 0.1 ~0.5

BOELLETHD. SFHRICEHET B0 04 I YBBIZEHL 6B THD, TOEBL
BOBETH D, LichioT, BIBLD DHOIFTHE L LTOBEZS D,
FHEER N UEER-—XMOLFERBABIFEELIBTHD, TOMIBKE
DIEETHZ, LrL, HED pH 1T 5.0 FigDEEBETH 5D LT, /M
EE¥E~<—2 b0 pH 2 7.0 fiOth¥ by, FREBREOETELELTL 5,
ZDTE, REHEEREE LTOBEZETELTNEDICKVWLT, /NI EIEF
R—Z FIBWEE UTOBEEEE > k>TVEZ LE2YED,

W15, INTEEER—R DI 2HE D ans Bl bDMH 5,
COERFBDOED LETHY, [a/78] KBEELTHWSE0VR 5,

ZOMORS HRBEDSES~UBEBBLLEFVORLOLT, hovEE—
AMREAETE oL BT, Led-T, HRE & UTOBEERITL,

PIEZERT S &, A iEFZE—2 biRiEEE, >3 E L THkE EEBEOR
REEEE LT3, LhL, pH st TH 3 &, BEEATRVC END, B
BREN, BB E L COBEEEZ S VRHEARTH I EV>TE N,

4. g vESBEIWEER
DEORRD D, SMEORKHIEICS > EbBRTAORI/VEI VEETHS L
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KE-BE-F V- HE  REOLESTE T ¥k OX{LH

Glutamic acid (g/d)

BSSM1
20k SS
15[—
1.0f
0.5F

BFSM3 e

o BFSM2

0 R st vl S T RS S U
0 50 100 150

i % (Kyat/13viss)
1 REOFEME S vE I VBREEDORG

TEENB, 2D EIF, HEBLTHBRESEKBRNICH->TEBY, 7ve I vBO
SEPHEOTEMBICRBEINTOEEELONBZMEHITTHAL D,

LICEN=DS V=V DHBTHR-> T SAEBHENTCEHROMKRE S VA
IVBAERDERELOT S 7 RS T, bo b B MEOR/NCEH TH B
BSSMI1 ca0, A& 13viss (§200) OEZEH 2D DD 156 kyat (19824 D
BELE, |kyat 3HBHTH-72) T, LHIEFARERAERTH S BFSM3 7
BIEUE%ZE 20kyat THFET 5Dt 553 &, HSEOHEBROUV L xhb 5,

RE7 YV T7& TR CEHZAEEI D ERIEL, BRE LIRS,
N EBHBEOE D PEESEHBINEILOTHA I, HOAT LR, X<,
AEMID SN EBHORIY [RMBBETHILOLERTHS] LHPAT 5,
EFDC LRBBMENICBHOI VS I VBABROELEREETAEOTHA S, HI
HOXKIZ, RI4TNTEEBEMBHOI VL I VBEROFHEORRERSL L S
TEMTEDD, TNCKZ LN EEHOEIIBMNL6EDIVvE I VBERGAT
WBDTH 5,

77 7ickBE, NTEHTHS BSSML ZIFEALE LT, BFSFI & BFSMI
D_FEORBHMB TN DVENBICH S, ORI T I/ BRI THAREENS
ZICHET B5THAH D, LoL, TEERDETELESIKIVE I VBERITEAKIKE
HL, BUEULABEBELTRESONTS BFSM2 ks BFSM3 3, 73/ BR
SEWFEERK LRVAT, BT vE=v s tBEEF MY v LR2FRS LT ZHEE
ETHNDRBNIER L (RSB, 8256, ZBLIZDP=ELIEZDEL
e DHDORMEEKRTEIBER & D, LEOFIRICKEKEREICKE LLUABRED
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#15 AEHOTREHR LRI OBK
W e ERiEH

5 ¥ No. 3 19 20
Sample Number BFSM1 BFSM2 BFSM3
# 1 filtrate # 2 filtrate # 3 filtrate
pH 7.3 7.3 7.2
T-N 1.10 0. 80 L
Extracts 6.9 3.9 } 4.4
Amino acids 2.8 1.4 1.3
Glutamic acid 1. 47 0-10 0.09
Acetic acid 0.80 0.49 0.77
NH;-N/T-N . 0.31 0.33 0.35
Amino acid-N/T-N | 0. 40 0. 26 0.23
Other-N/T-N 0.29 0.41 | 0. 42
GH/Amino acids 0.54 0.08 ‘ 0.07
GH:PCA:GABA 87:11: 2 41:49:10 33:57:10
ffi # (kyat/13 viss) 100 50 | 20

|

ThA D, BFSM2 & BFSM3 Offifg2£13%3, £41C LY LT HEE TIRBHHE
TEY, HMOBER— LA BERRSS—ICL BEMENICLEbDTHS 5o

BEHETLELTHNE, o, D CRER & LT BRERERE O TRSR S
WEIVBOARIKERELDCEELDT /5 7E 0> TELOHAENTHES D,
CDTER, WMEHBODOS BRATLENCOL S BHEEEOS WAV 5 I VEICE
BLEBHBLTVBTEEYE->T A,

V. AEOsEE: L FHRS DMK

L BRAOTER S BRERSOHE
CZTRAEBHMENICEHENE LT, AENECHI- T, BEEHAD BN
BRHBICEDL IR INIDICODOTRFAERA S, 207 ic, BEEA LS
KEBOT I BEBROHEZEEZL 5RTHET EICT B,
FBEHICEBKEHEDO LD LKAKDOLONH B, AEHE/ N v@BHOT I/
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KB BE- 5K FE  REOLEHRE [5E%k) OX/LE

#£16 FEAOERT I/ BER

(MR R L, 6 NEEEZAOBENA,
110°C, 18HRAEEER T 5)

Mg ~qvv |~ T v KEHTY 2 4|7 ¥

— 0 _

L sadine | NG| g | G | G| o

F % | Sardinops | Trachurus | Euphausia | Cyprinus | Carassius
¥ H \ melanosticta, japonicus | pacifica carpio carassius
T-N (%) 2.29 2.56 3.13 2.27 2.38 2.53
NHy-N ) 0.12 0.13 0.16 0.10 0.11 0.12
NH5-N/T-N 0.05 0.05 0.05 |  0.04 0.05 0. 05
Asp (mg/T-Ng) 562 636 692 609 607 621
Thr : 258 284 266 193 270 254
Ser 257 269 276 268 274 269
Glu 747 918 932 868 896 872
Pro ' 352 | 265 263 337 359 315
Gly 514 334 338 464 519 434
Ala . 404 397 347 419 432 400
Cys 72 61 53 60 50 59
Val 307 305 289 282 285 204
Net 189 201 261 138 152 188
Ile 263 264 265 235 239 253
Leu 492 501 483 471 475 484
Tyr 216 234 261 217 208 227
Phe 331 291 328 304 310 313
Try 0 0 0 0 0 0
Lys 483 555 493 538 516 517
His 286 224 135 159 151 191
Arg 368 381 443 390 387 304
Orn 0 0 11 0 0 2
Cit 0 0 0 0 0 0
Tau 86 63 57 163 75 89
Total-AA (mg/T-Ng) 6187 6183 6193 6115 6205 6177

BANEREOEHBEERITCHT TE W, ZNEHET 30, HBARABLDER
BAEORELLTTAT Y, =79, BKALLT a4&7F, AzEDOHELT
KEET I OEADERT 2/ BEREZRISICHLT TH U,

7I/BE EBIUTEKREEOTI/ BOWEEAZE, 3.4-4.0g/T-Ng O#@%H
Kby, REBEL-TbEBERERADONL . s/ vi IVBIIAZED
SEVBEBMBEVC LR EEDENTI, E4DT I/ BizoVTdbEB&ER
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RIT FEHAEIHRRIOBEG

\\\_ _____ R 4| & B B |AzcEm
RN T
T B BKAR | BAKAR | AxE
~ 7T
B H — \%\ 2 10 3
pH 5.4 6.2 6.9
NaCl (g/dl) 28.6 25.7 27.0
Total Amino acids (g/T-Ng) 4.05 3.37 3.79
Glutamic acid ) 0.65 0.56 0.90
Lysine ) 0.52 0.38 0.40
Leucine () 0.36 0.30 0.39
Valine ) 0.32 0.30 0.30
Alanine ) 0.42 0.36 0.40
Isoleucine (#) 0.24 0.22 0.24
R Total Organic acids (7) 0. 66 0.97 1.36
Acetic acid (7) 0.24 0.75 1.13
Lactic acid (7) 0.34 0.13 0.05
Succinie acid (7) 0.07 0.07 0.12
T-N (g/dl) 1.56 1. 40 1.21
NH3-N/T-N 0.13 0.21 0.20 -
B, COT &R, ERARDOLh o marine fish
FhOLBEETIERIMEL TR ik [0 AT < X freshwater fish
- Lactic acid/T-N el
73/ BB E T R16 & R ac Sﬁqg‘ff;) & shrimp
Lick &, AENEIZ-THIIZ '
500 + .
EOMEPT VBRI TS y=—143x+1018
. X r=-0.962
TEERL—HT B, 400 - (n=10)
pH BERBE BT, B
300 o

BaEOLBIzLD, pH BE
3B bbb, /AT E
DPH 769 LVBITA BB &
<, DEHKE, BKEDIET
b5

BRBE BEHAEDObBILIC

0, REKREOBE4DFEMSE

830
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KEBE- 7V -FE  AEOESFE T5Ek] OXLE

15 BMED D DBZ B, BFERESEICOVWTIR, /Mt 1.1 g/T-Ng LtbiZA ks
) DE KA BKEADIETH 5,

pH CHBR MkAZEH LT 248HO pH 12 5-7 OLO#EHICHHLT0 2,
Z L THKAEDCHEHD pH ABEROBERERE~ (M2), 2 0#RE, pH
CABERBOI VI ICHELED 51, pH BEVWHDIFEABRSE BOERBH -
7zo 733, pH BMEOHRKBEAEHEIABRNSBES, pH OF\An CEHITIIAE
BILBVCEBR 2 LBINTV S,

2. FERROE O EERE
BEREOEAMKMETELETI /8, Tve=7, PCA, GABA ZF0&4gE
FEREABOERT I/ BERE TS Lick), ABENASOZASRBEEHEL
THLS,
FERADOEBEAMAKMMERS & L TEBNICELE LTV ARICb b 5T, BKEE
WWIRBIICT B NET I/ BE»BD 5. £, Falv, €V, TrF¥=v,
EXRFOV, PIT L7 VIRERBOTHEETHD, chod7 I/ BREIH
BORE N -7 (F18). COBRRR, WER— b, E¥, MreiEE—2 1,
FLRvEDd, A, S CEHICEOEDE LOT, AiEH, T OB
OfFERICL 5, NH3-N/T-N fEBED Th b, £UL T, NHs-N/T-N fEhEn
SO PHEEWEIARLTONSE(K3), UEDOC &, BERICII T 5480
E/hz g, MOAEHIC SNTRENMPENS, EROHMEBLOEAT

F18 AELFLAVOT I BERSLUT VE=TEE (FEH)
“ ) PBUE, Eﬁwﬁﬁﬁ%®ﬁéum&btﬁ®mﬁﬁ )

*F16DF—4 5
5 MKz | E¥E /hx l:o > ot [FEfED
E iﬁ ﬁig/m %{ﬁi ~—Z b %éf’; i5 ¥ FL XY @ﬁﬁ@%*
, 5 ﬁx 5 E]
4 v B 12 3 2 10 7 4 \_
NH,-N/T-N 0.19 | 0.20 | 0.15 | 0.08 | 0.08 | 0.06 0.05
F-N/T-N 0.69 | 0.84 | 0.55 | 0.47 | 0.35 | 0.31
Serine (mg/T-Ng) 65(24)| 0(0)| 87(32)| 52(19)| 53(20)| 37(14)| 269(100)
Proline (7) 6(2)| o(0)| 3010)| 71(23)] 40(13)| 31(10)| 315(100)
Histidine (#) | 96(50)| 11( 6)| 85(46)| 39(20)] 74(39)| 23(12)| 191(100)
Arginine () 20 D0 o 0)| 61(15)| 36( 9| 8( 2) 14( 4)| 394(100)
Ornithine (7) | 107 118 32 92 72 72 2
Citrulline (7) | 118 103 46 105 78 0 0
Glutamic acid (#) | 571(65)| 898(103)| 370(42)! 409(47)| 297(34)| 143(16)| 872(100)
Total amino acids (#) [3487(56)|3789(61)[2630(43)[3089(50)(2224(36)1597(26)| 6177(100)
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' o marine fish
SR SRR < X freshwater fish

A shrimp

pH

7.0

6.5¢

6.0

5.5

o]
5.0 ! i T

y=6.88x+4.87

r=0.868
(n=15)

1 L

1
0.05 0.10 0.15 0.20

il
0.25

NHs-N/T-N
3 AEHBIOhzcERO NHy R

pH 0%

0.30  0.35

HYRERZEMEATHRE 12538

WBLZLERBRT B EDTH B
™3),

Vialard-Goudou 5 [ViaLARD-
Goubpou and Avutrer 1939;
ViaLarD-Goupou 194la, 1941
bl T&->T, "bF2rDEERH
Thbd=a/ =L r) 7
7 VOMREPTH B4V F—n
BIXOA VY F—TEF—}F, &
e RF YV OMEEYTHHE
ZAIVPHERINTNED, £
DERBRIHBETH 205, Th
SHEET I/ BOSMBERYO B
BLEFRETH B, LL, 4H
BEALORBHICT VF=V D

MEEMEBDONE A Vv=F ¥, FILVY) YBREBINI

WolZS, SFWICEST S vs I VR, BT 3 BRI SNBOMBTL
D, SNz VBOTRMEYTH I ) FravEyE (PCA), y-73/
% (GABA) pEEIN. —BLRVABHICEIZ O SLAYOHERI, &
BXz 75-85%, PCA 10-209%,, GABA 3-59%, <, < OERMOMIERE TbkiE

LTHhd (%19,

DT, ABIBREOEAMFREDO BBV ERR L TEELTAHL S,
BERCRKEVEEDOT I/ BTH 2249 VHEET S, CLE3BETH2S
#HICBAONBOETH S,

#F19 A3 L 1L X0 Glutamic acid, PCA, GABA D H

molar ratio (%)

\\\Eﬁ;ﬁﬂéﬁh ETE|E Tle %|ruxe
aa%@ 5 4 1 3 ]
Glutamic acid ;74~87 79~82 74 78~86 75
PCA 9~23 18~21 26 ‘ 14~22 25
GABA- 2~ 5 — — - —

832



€68

R0 A W O I 7 w7 v — 5 (=12
L.: Lactobacillus ( ) A :colonyform DMK (KA :th:/N)
Sacc.: Saccharomyces K :colony HE 1~2mm
Asp.: Aspergillus fi: 0. 5~1 mm
Ny 0. 5mmpP,TF,
. : . Philip- .
53] % Burma Malaysia Thailand Vietnam pincs China
Vs # No. 2 3 19 20 7 15 16 33 1 22 42 43
Sample Number BFSF1 | BFSM1 | BFSM2 | BFSM3 Mﬁf W TFSF2 | TFSM5 |VFSMI10|PFSM15| CFSM1 | CFSM5 | CFSM6
Bacillus sp. 7.4X10%| 8.0X10%| 2.5%X10% 3.2X10%| 8.0X10% 1.8X10°| 1.0X10%| 2.2X10% 1.2X10%| 5.0X10'| 7.6X10%| 1.2X10°
; ; 8.0X10%| 4.0X10? 8.0X10° 5.0X10° 8.0X10? 8.3%x10?
Pediococcus halophilus (7:3:0) | (10:0:0) 0 0 (2:8:0) 0 (0:10:0) 0 (0:10:0) 0 0 (2:8:0)
L. plantarum 0 0 0 0 0 0 0 0 0 0 0 0
Sace. rouxii 0 0 0 0 40 0 0 0 0 0 0 0
Pichia 0 0 0 0 0 0 0 0 0 0 0 0
Eurotium rubrum 0 0 0 0 0 0 0 0 0 0 0 0
Eurotium repens 0 0 0 0 0 0 0 0 0 0 0 0
Syncephalastrum racemosus 0 0 0 0 10 0 0 0 0 0 0 0
Asp. candidus 0 0 0 0 0 0 0 0 0 0 0 0

BUX0 M42c) RBEENOBY ZFH-ad £ BB 8V



B REFEVRHESRE 12835

afhicra) v, )V, TUVEF=VEMBRHEINTOBERRSS - 28, chik
BEROBAESEMIKIEES FTT I BEBBERT 320 TIREL, BE
BEPIODORILOZRIBERELTORHEEZ OND, UL, T/ BOD
ROTOHBHEERL I vE I VBICOHTE, AELREIRERE - RSEEREL

TWBZ EDBED LT,

3. BMRhoisuryn—3Lz0H5

WREPOMEMOSBEEEZ L, EEHES LD, SBEEShBERIID

EDEBYTH B (F20~25),
—fBiFS e Bacllus sp.

— R ABE Lactobacillus plantarum
et FLEEE  Pediococcus halophilus
i M B R Saccharomyces rouxii, Pichia sp.
T RIREE Eurotium rubrum, Eurotium repens, Aspergillus candidus
TH, WEHBRIERDL WTIFhoRErs RIS T,
FRELTayPEERTZFLXv0IE, »EDOROTEEERCWRE L
BESRE SN, BRI OHMEYPREFEICEE LTS D EEbNI, -

129, a2vYERFERLTOAEBRICBNTR,

Rl HZEBHOIImTR-F

BEL ORBTCRIEHIL B E Pedio-

= £ Burma | Vietnam | China

4 ¥ No. 1 34 25

Sample Number BSSM1 | VSSMI10 | CSSM1
Bacillus sp. 8.0X10% | 2.6X107 | 1.0X10*
Pediococcus halophilus 2(2 Xslg; 0 0
L. plantarum 0 0 0
Sacc. rouxii 0 0 0
Pichia 0 0 0
Eurotium rubrum 0 0 0
Eurotium repens 0 0 0
Syncephalastrum racemosus 0 0 0
Asp. candidus 0 0 0
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£2 Nz VPHEFR~XPDIJsa7uo—3
"——*éi o % Burma | Malaysia | Thailand | Vietnam g;?p Y | Indonesia Philgi) nes China Korea
5 #  No 4 8 17 35 40 46 12 23 24 32
Sample Number BSPMS | MSPM5 | TSEM7 | VSPMS |KASPMI| IseMI | PSPMIO e | Sob | KsMi
Bacillus sp. 1.4X10* | 2.4X10* | 3.6X10° | 4.0X10¢ | 2.1X10° | 2.0X10* | 5.2X10° | 6.0X10* | 4.0X10* | 4.2X 10
Pt | S99 | 1ar ea | o pear| o | spas | eoar aean | o
L. plantarum 0 0 0 0 0 0 0 0 0 0
Sacc. rouxit 0 40 0 0 2.0X10! 0 0 0 0 0
Pichia 0 0 0 0 0 0 0 0 0 0
Eurotium rubrum 0 20 0 0 0 0 0 0 0 0
Eurotium repens 0 0 0 0 0 0 20 0 30 0
Syncephalastrum racemosus 0 0 0 0 0 0 0 0 0 0
Asp. candidus 0 0 0 0 0 0 0 0 10 0

o

BUX0 M2l RUEENOBY ZFZ a4 < B



+*®23 HESR—ZRIDI/usu—3

H % Indonesia Phil}iﬁ.’;l es

4 No. 45 14

Sample Number IFPM1 | PFPM6
Bacillus sp. 2.2X10% | 2.2X10°
Pediococcus halophilus 0 (9‘:1(1): 0)
L. plantarum 0 0
Sace. rouxii 0 0.
Pichia 0 0
Eurotium rubrum 0 0
Eurotium repens 0 0
Syncephalastrum racemosus 0 0
Asp. candidus 0 0

EVREFEYRENIRRE 12835

coccus halophilus DSkl XLtchs, #
SRREEICBIS LTV A E S DID
TRHEOBRTELh-T,
WAEYOBEEZHBEICT 5103, B
HERBETOI s7n 7o —35 0L H
BHRBICBOTARRET SLELD
59

— M iF SR 8k U7 Bacillus sp.
RISHEEAEES (AW=091) ©
EFLRhofce Licdi-T, Th b
MBI AEh CRAEFEEH L THEL
EBRbh s,

MEMARE BHEEcsIsFE
FRIT& B Pediococcus halophilus iz

EAEORB P S oBEIN, L (+) BABELS, pH 5.5-9.0 THZEEEFEH

THEET S LZELDI. UL,
RBT&EUh-7,

TEMEET av 2T 3Ly (OFEEL0, 36, 41)

AHPOEEBEIBRBOMEET O DB &

iT Saccharomyces

RU EFOD I/ 07— 3

H % Burma I;igllw:ea P }1131111111;; Korea Japan

5 #r No. 5 6 39 13 30 31 44

Sample Number BFF1 | BFF4 |KAFFF popa [RPSM2 | kM3 | JFPMS
Bacillus sp. 8.3X10%(3.4X10°%6. 0X 10¢|4. 8 X 10%|2. 7X 10%{1. 0X 10! |1. 4 X 10¢
s SRS IGl0n Aty was 2 Lo 00w
L. plantarum 0 0 0 0 Q 0 ]
Sacc. rouxii 0 0 0 0 0 0 0
Pickia 0 0 0 0 0 0 0
Eurotium rubrum 4.2X10%|4. 0X10%|1. 0X 10° 0 0 0 0
Eurotium repens 0 0 0 0 0 0 1.0Xx10
Syncephalastrum racemosus 0 0 0 0 0 0 0
Asp. candidus 0 0 0 0 0 0 0
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KE-BE- 7 F0 BT AEOLEMNTE [5 X5k OXLE

£25 FLXvDI/uro—3

5] % i\i/galay- Vietnam ;(u?:r}tll;a

5 W No. 10 36 37 41

Sample Number llfccll:/m VFFF1 [VFFM2 | KAFFF
Buaillus sp. 2.0X10% (4. 2)X104|6. 0X10% 2. 3X10°
Pediococcus halophilus 8(8 élg; 0 l(g élg; 5(8 élg;
L. plantarum 0 0 0 |1.1X107
Sace. rouxii 0 |1.4X10%3.8X10° 0
Pichia 4.0X107 0 0 0
Eurotium rubrum 0 0 0 0
Eurotium repens 0 0 0 0
Syncephalastrum racemosus 0 0 0 0
Asp. candidus 0 0 0 0

rouxii % Pichia sp. BRKERHINBDNH -7 =L —vTODavvRFEALL
INLEDFVRYTHBF Y F»—uh b L Pichia 312% & E 5 (AW
0.95) THE L, 15%&EiEH (AW 0.9]1) TABLRBLOT, AWO0.85 O+ L X
VIRTR, BETHLELTHOEDLDTHOEHULLLOIZT OO LEDbN S,
FEERRE BEOAED S 10~400 /g O SR EINAD, #HEEICE
ROEBFRBD NN &S, AERFOFFTavEIx—rLTOREDE
Bbhs,

V. B&ELULTOARE

PIEOSHHER2S, AEBRE pH 858, EoE2ae3lvcehd, Bukd, B
R E UTOBEEIR S /720D, BRIBPEICIEiT 2 5 Sk LEM D B 2 7kk &
LTOBRESDARTH ST EMBH I ONITE > 7,

SERBE LTEEROR IS VE I VBETH B, T3/ BOELT, B, BB
BicBWT, Fel)y, Fo¥ay, £) VIRERBRTIOKZZVLT, 5 FHKIC
BETEIvE I VBREBONKI L, HERHEEL TS, 05 X5EKE &
LTARENOOBEVSERT V7 ORRICK > TRENICEEINTHSC &, X
1L Lick i, WREER LA THBOEWHEEE S Vv I VEBESERNS
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{, TEEHOBEVHRELEAFROBENC LI THEHEXONTH %,

IPFC 0#R4EE [1967:93] i3, [choDBT (BEE RB—McHEKE &L
THRRINDED, BBLOEXTENT, IRTNITKEDOANERT 5R8FICE
FAXERHYEBEERELTEREINTNAE] EONRLNTHARIEE, 3k, EE
TYOTIBG AHEZHYUNBEOEOBREL A TEMSEL 7o RETYTHE
WCOAEBOHERBMAICZLTEVES [AE - 7 ¥ 1987] v xRV T,
bz 4, e~ OBITICET 2RKBMECEHEL LY, HEFE-X FOHERR
BYHERRE L TERTERNSDTH S, Lirl, MR TOREBHOMEZ—
BICEBDOKEDP SHR SN IBEHUUEAE I SN ORBEENCRBHRTE L
EDHDILTER Y, BESDAZNRDOT, ABERBICENEZLLZATEINVDOT
Hbo. HIFRX TORMICE T ZEBEHEDLRICH X ONRLI I, REH N
H, NIEEER—X IR TIRL, BREE L TORRBRBEDDLTROER
Thb. ABLTEAFAR L LTARMMEET A2 L3R THY, LA, Bk
BWEDE AMEUA TRFEAKE E UTOBEPERINSIBEREZLINETHSL Do

ASEIOSTHRICIIIE SR> 70, BEE ULTOREBIC IO > KBTI
Hb. BEIT, —RIT, BBICL SRBLEBAUBGVERT 5, BNVENBNEICE
S THREICI VT IR AR I IRKROERIIELK TH %, ‘

Soedarmo {34 ¥ FA YT D/NTEHEER—X FTHBEI T VEMB LI 0D
BRERSODTEB I > T 5 [Soeparmo  1972], + 5 vidhEl, B 5,
#D, EIRE, MALTEAT 3HRETHY, ZAELTVOT, M7 vE245
FRBRIC LD TH b, ZOHER, TFTicLHTIBBOERMOHHOELEEZRE L
T3,

w4 - 167 TRFN:3TE Fra—n: 7R
w4« 157 B E == 468 ERAY B
Bk - 77 Z Ofir : 10/

CNODHEDE MG, ESOVETIVAELS VENBLLEINDTI VELES
H AR, ERECEBEELT v e=TIBRET VE=T R, AREOFVRL
sy v ETAERIC, ANVKR=—URBRESCIVARIC, ZREFNEELTHEb
DEHEL T B,

Dougan & Howard ZHE, &, 74 ) v €V, 24 EORBHOEIRD Z
SR L, AERCBEMOBEVRTVE=TR, BR, F-XEPSERINTHS
EDNRTNDE, # LTHEBERTAHMND 2 0 IZERDIAKIBEGOGHICBTH S
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KB BRIV AR &EOLEDTE [ %] OXLE

LD, F—XRIBEHOBMMICK > THAR LIEREONHBICERL, £0R2h
THEL I n-BBPEEREENZRCLTHEEHR LTS,

AV FRAYTET L=V T NI EEER—Z P EMBM UL ESOFEDEETEC
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Daily average salt intake in Japan Percentage contribution of foods to

total average daily intake of salt

Bull & Buss 1980
(National Food Survey/Maff 1978)

Japan 13.0 g/day The United Kingdom 9.8 g/day

Ministry of Health and Welfare
(1980 National Food Survey)

Condiments

Salt

{added in cooking
and at the table)

32%

Vegetables

Fish 1

w

Cheese, Cream
& Fats

11

Cereal products

(in cooking and
at the table)

27

Meats & Eggs
19

DISTRIBUTION OF ADDED SALT INTAKE
1979 Survey

(DERIVED FROM SCOGS-102)
10-12g/day

USA

Nuts, nut products
Poultry products
Fish products
Gravies, sauces
Gelatins, puddings

Meat products
20.0

Grains, pasta
Fats and oils
Milk products C2.

Sweets, analogs,
snacks, beverages

Baked goods,
baking mixes,
(includes bread)

18.9

Other 2.5

Soups, soup mixes 3.2

Condiments, relishes 3.2

K5 QEOBRE—HAK AFIVR, TXUH
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SEEY X b
COUNTRY Burma
SAMPLE NUMBER | B(FS/F/1
DATE PROCURED 8211??
MATERIAL Freshwater fish sauce
LOCAL NAME ngan piyaye
PLACE PRODUCED | unknown

PLACE OBTAINED
PRICE
CONTENT NOTES

Rangoon market.
10 kyatfviss=6; 13 kyat-kg
Water draining from fermenting fish (ngapi yekyan)

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED

PLACE OBTAINED
PRICE

CONTENT NOTES

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED

PLACE OBTAINED
PRICE
CONTENT NOTES

Burma

B/FS/M/1

8211?77

Marine fish sauce

unknown

Shwe Awko Fish Sauce Factory, Hlaine Township,
Rangoon

ditto

100 kyat/13 viss=4.71 kyat/kg

First quality fermented fish sauce.

Burma

B/FS/M/2

8211??

Marine fish sauce

unknown

Shwe Awko Fish Sauce Factory, Hlaine Township,
Rangoon

ditto

50 kyat[13 viss=2.36 kyat/kg

Second quality fermented fish sauce.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED

PLACE OBTAINED
PRICE
CONTENT NOTES

Burma

B/FS/M/3

82117??

Marine fish sauce

unknown

Shwe Awko Fish Sauce Factory, Hlaine Township,
Rangoon

ditto

20 kvat/13 viss=:0.94 kyat/kg

Third quality fermented fish sauce.
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COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Malaysia
M/Budu/M/4
821201

. Marine fish sauce

budu

In Kota Baru at the Syarikat Seng Hin Factory
unknown

0.5 M §/320 g=1.56 M S/kg

Second quality

Ingred.: 60%, budu; 409, tamarind juice.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FS/FW/2 and T/FS/FW/3
821109

Freshwater fish sauce

nam pla

At Loong Along Factory, Singburi
ditto

15 baht/725 cc=10.7 baht/kg

First quality.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FS/M/5

821102

Marine fish sauce

nam pla

At Thai Pree Da Factory, Chonburi Prov.
ditto

| 15 baht/725 cc=20.7 baht/kg

First quality.
Fermented for 2 years,

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FS/FW/8 (Formerly 84-5/T[FS/F[2)
841221

Freshwater fish sauce

nam pla daek

Nong Khai

ditto

none

Juice from pla daek-making

Fermented for 3 years.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME

854

Vietnam
V/FS/M/10
340218

Marine fish sauce
nuoc mam
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PLACE PRODUCED
PLACE OBTAINED

PRICE

CONTENT NOTES

Duyen Hai 2 Commune, Do Son County, Haiphong
ditto
20 dong/1 (wholesale price)

none

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Philippines

P/FS/M/15

821209

Marine fish sauce

patis

Navotas

ditto

unknown

“Florence’’ brand name.
Described as “Pure Patis’’.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED

China

C/FS/M/1

830317

Fish sauce

unknown

Jiu Gu Giro Factory, Swatow
Guangzhou Market

PRICE unknown

CONTENT NOTES | First quality marine fish sauce.
COUNTRY China

SAMPLE NUMBER | C/FS/M/5

DATE PROCURED | 840327

MATERIAL Fish sauce

LOCAL NAME unknown

PLACE PRODUCED | Fujiao City, Fukien Prov.
PLACE OBTAINED | ditto

PRICE unknown

CONTENT NOTES

“Superior’’ quality marine fish sauce.
Made from anchovies and sardines.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

China
C/FS/M/6
840327

! Fish sauce

unknown

Fujiao City, Fukien Prov.

ditto

unknown

“Commonest’’ quality marine fish sauce.
Made from anchovies and sardines.
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COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

EREFEGHETERE 12837
Japan
J/FS/M/4 (Formerly J/[isiri/M/1)
840918

Marine fish sauce

18211

Monzen-cho, Kuroshima-mura, Ishikawa Pref.
From maker at ditto

650 Y/isho=361,1 Y/kg

Fermented marine fish sauce made from sardine.
Ingred.: Fish, salt, koji, residue from
sake-making. Prepared 10 months previously.
Made by Tamatani Shoten.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME

PLACE OBTAINED
PRICE
CONTENT NOTES

Japan
J/FS/M/5 (Formerly J/isiri/M/2)
840917
Marine Fish (isquid) liver sauce

| isirt

PLACE PRODUCED |

Uchura-cho, Ishikawa Pref.

From maker at ditto

600-700 Y /isho=333.3-388.8 Y/kg
Fermented 12-18 months.
Ingred.: squid liver, preservative.

Made by Yamasa Shokai.

IZNT B (n=3)
COUNTRY Burma
SAMPLE NUMBER | B/SS/M/1
DATE PROCURED | 8211?2?
MATERIAL Shrimp sauce
LOCAL NAME pazun ganpyaye
PLACE PRODUCED | Tavoy

PLACE OBTAINED
PRICE
CONTENT NOTES

Rangoon Market

12 kyat[1 viss=7.36 kyat/kg

“Super Quality’’, pure fermented marine shrimp
sauce. No fish sauce added.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
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Vietnam

V/SS/M/1

840213

Marine shrimp sauce

nuoc mam tom chat

Duyen Hai 2 Commune, Do Son County, Haiphong
ditto
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PRICE 20 dong/1 (wholesale)
CONTENT NOTES | none
COUNTRY | China
SAMPLE NUMBER J C/SS/M/1
DATE PROCURED

MATERIAL

LOCAL NAME

PLACE PRODUCED X B
PLACE OBTAINED

PRICE

CONTENT NOTES i
INTEEFE~N-Z b (n=12)
COUNTRY Bangladesh
SAMPLE NUMBER | BA/SP/M/4
DATE PROCURED 841130
MATERIAL Shrimp paste
LOCAL NAME nappi

PLACE PRODUCED
PLACE OBTAINED

PRICE

CONTENT NOTES

Mudichara, Mohiskhali Island

ditto

300-400 taka/mund (wholesale =7.5-10 taka/kg
Third quality fermented shrimp paste.
Fermented 1 month.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED

Burma

| B/SP/M/5

8211??
Shrimp paste

| ngapi senza

unknown
Rangoon at Burma Foodstuffs Trading Corp.

PRICE 2.5 kyat/packet

CONTENT NOTES | “Special Quality’’ fermented shrimp paste.
COUNTRY Malaysia

SAMPLE NUMBER | M/SP/M/4

DATE PROCURED | 821125

MATERIAL Marine shrimp paste

LOCAL NAME balachan

PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

|
|
|
|
|
*
|
|
|
|
|

In Penang at the Lim Sek Har Factory
ditto

2 M S/300 g (0.5 kati)=6.67 M S/kg
Fermented marine shrimp paste.

First quality.

857



HEYRRZFEVEAESRE 12635

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/SP/M/7

82115-6

Marine shrimp paste

kapi

Ang Seng Village, Chonburi Prov.
ditto

15 baht/200 g=75 baht/kg
Homemade by vendor’s family.
Ingred.: shrimp and salt.
Purchased from roadside vendor.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Vietnam

V/SP/M/3

840128

Marine shrimp paste

mam ruoc

Hue

HCM City, Central market
40 kdong[100 g=3400.dong kg
Fermented small shrimp

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED

Kampuchea

KA/SP/M/1

840203

Fermented marine shrimp paste

kapi

Kampot Prov.

Tuol Tom Pong Market, Phnom Penh

PRICE 15 riel/kg
CONTENT NOTES none
COUNTRY Indonesia
SAMPLE NUMBER 1/SP/M/1
DATE PROCURED 831211

MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Shrimp paste

terast

Sidoardjo

Jakarta

750 Rp/200 g=3750 Rp/kg
Fermented marine shrimp paste

COUNTRY
SAMPLE NUMBER

858

Indonesia

1/SP//3
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DATA PROCURED
MATERIAL
LOCAL NAME

PLACE PRODUCED N

PLACE OBTAINED

PRICE

CONTENT NOTES J

COUNTRY Philippines
SAMPLE NUMBER | P/SP/M/10

DATE PROCURED | 821215
MATERIAL Marine shrimp paste
LOCAL NAME dinailan

PLACE PRODUCED
PLACE OBTAINED

PRICE

CONTENT NOTES

Saban, Bicol

ditto

8.00 P/kg

Product is a pounded shrimp paste, like
bacoong alamang.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Philippines

P/SP/M/11 (Formerly 84-5/P/FSP/M/1)
850117

Marine shrimp paste

ginamos

Barangay Atabayan, Panay Island
ditto

27.00 P/kg

Fermented for 2 days
Ingred.: Shrimp, salt and colouring agent.

COUNTRY China

SAMPLE NUMBER | C/SP/M/1

DATE PROCURED | 830322

MATERIAL Shrimp paste

LOCAL NAME unknown

PLACE PRODUCED | unknown

PLACE OBTAINED | In China at border with Macao
PRICE 1.2 yuan/?

CONTENT NOTES ““Soft type’’ marine shrimp paste.
COUNTRY China

SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED

PLACE OBTAINED
PRICE
CONTENT NOTES

C/Sp/M/1
830322
Shrimp paste
unknown
Guangdong Prov., near border with Macao
ditto

?/100 g

“Hard type’’ marine shrimp paste.
Ingred.: 909, shrimp; 109, salt.
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B\E~R—2 b (n=2)
COUNTRY Indonesia
SAMPLE NUMBER I/FP/M/1
DATE PROCURED 831211
MATERIAL Fish paste
LOCAL NAME unknown
PLACE PRODUCED | Cirebon
PLACE OBTAINED | Jakarta

PRICE
CONTENT NOTES

250 Rp/100 g=2500 Rp/kg

Fermented fish paste made from Bawal fish
(either Formio niger [Black Pomfret]

or Pampus argenteus [Silver Pomfret]).

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Philippines

P/FP/M/6

821207

Marine fish paste

bagoong

In Navotas at the Lorenzana Factory -
ditto

1.30 P/142 g=9.15 P/kg

none

5 F  (n=9)
COUNTRY Burma
SAMPLE NUMBER B/FF/[-/1
DATE PROCURED 8211°??
MATERIAL Fermented fish
LOCAL NAME ngapt yekyaw
PLACE PRODUCED | unknown
PLACE OBTAINED unknown

PRICE ;
CONTENT NOTES \

10 kyatfviss=6.13 kyat/ kg
Fermented fish (freshwater?) using nga sentan fish.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Burma

B/FF/-/4

8211¢?

Fermented fish

ngapi yekyaw

unknown

unknown

10 kyat[viss=6.13 kyat/kg

Fermented freshwater fish using Tilapia sp.
cultivated in pond.
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COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FF[FW/5 (Formerly 84-5/TFF[F/5)
841222

Freshwater fish

pla daek

Bung Kan

ditto

12 baht/kg

Fermented freshwater fish using pla khayang.
Fermented for 1 year.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FF/M/1 (Formerly 84-5/T/FF/M/1)
841225

Marine fish intenstines

Thai pla

Chonburi Prov.

Si Sa Ket Market

40 baht/kg

Fermented intestines of pla tu fish.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Thailand

T/FF/FW/9 (Formerly 84-5/T/FF/F/9)
850105

Freshwater fish

pla ra

Manchai Dist., Central Thailand

Chieng Mai Market

6 baht/kg

Fermented freshwater fish using pla sizow.

Fermented for 1 week.
Ingred.: fish and salt only.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Kampuchea

KA/FF|F/[1

840203

Fermented {reshwater fish

prakoc (trey real)

Kampong Chhnang Prov. (Tonle Sap)
Tuol Tom Pong Market, Phnom Penh
10 riel[kg

Made from irey real fish.
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COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Korea

| K/FS/M/2
| 831118

Fermented marine fish sauce
myulchichot

Household producer in Yoesu
ditto

none

Homemade for household use only.
Sample less than one year old.

Contains fish sauce and solids.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Korea

K/FF/M/1 (Formerly K/M/3)

831117

Fermented marice fish

myulchichot

Chungmu Kyongsanman

Shin Yong Sang Hue retail shop, Mok’po
unknown

i Middle quality fermented marine fish solids.

Made from anchovy.
Sample fermented for 1 year.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Japan

J/FF/M/3

840327

Fermented marine fish

shiude

Aogashima-mura, Aogashima, Tokyo
From maker at ditto

none

Homemade for household use.
Made from katsuo and tobiwo fish.
Fermented for 18 months.

Iz ¥ ¥ (n=2)
COUNTRY Philippines
SAMPLE NUMBER | P/SP/M/1
DATE PROCURED | 82-12-07

MATERIAL
LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED

862

Marine shrimp paste
bagoong alamang
unknown
Guadalupe Market
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PRICE 5.00 P/300 g=16.6 P/kg
CONTENT NOTES “Export’’ quality.

COUNTRY Korea

SAMPLE NUMBER K/S/M/1

DATE PROCURED 831117

MATERIAL Fermented shrimp solids

LOCAL NAME unknown

PLACE PRODUCED | Factory of Mokp’o Fisheries Coop.
PLACE OBTAINED ditto

PRICE unknown

CONTENT NOTES

Fermented solids of marine planktonic shrimp.

> v X L (n=4)
COUNTRY Malaysia
SAMPLE NUMBER | M/Chinchalok/M/1
DATE PROCURED | 821125
MATERIAL Shrimp sauce
LOCAL NAME chinchalok /hr e+ 1L X v

PLACE PRODUCED
PLACE OBTAINED

PRICE

CONTENT NOTES

In Penang at the Lim Sek Har Factory
ditto

none

Made for home consumption only.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED
PRICE

CONTENT NOTES

Vietnam

V/FF/F/1

840128

Freshwater fish

mam (ca link)

Rach Gia Prov.

HCM CGity, Central Market
50 dong/100 g=500 dong/kg
Made from Ca link, a river fish.
Fermented fish with koji.

COUNTRY
SAMPLE NUMBER
DATE PROCURED
MATERIAL

LOCAL NAME
PLACE PRODUCED
PLACE OBTAINED |
PRICE

CONTENT NOTES

Vietnam

V/FF/M/2

840128

Marine fish

mam (ca nuc)

Qui Nhon Town, Nghia Binh Prov. (Central V.)
HCM City, Central Market

40 dong/100 g=400 dong/kg

Fermented marine fish grarted with koji.
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COUNTRY Kampuchea

SAMPLE NUMBER | KA/FF/F/6

DATE PROCURED | 840204

MATERIAL Freshwater fermented fish

LOCAL NAME | phaak (trey klang-hay)

PLACE PRODUCED | Along Tonle Sap river

PLACE OBTAINED | Tuol Tom Pong Market, Phnom Penh
PRICE | 25 riel/kg

CONTENT NOTES [ Made from trey klang-hay fish.
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