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Abstracts

General composition, amines, and flesh tissue of boiled—dryed abalone and sea
cucumber were compared wtih those of the freeze-dried abalone and sea cucumber.
No significant differences were found in the general cf)mposition between the
boiled—dried and freeze—dried, but the slight amount of soup flowed out from
the boiled—dried. A specific feature is that 28.24% of ash was found in the
boild—dried sea cucumber and 33.99% of ash in the freeze dried one in order of
Na, K, Mg, Ca. Such contents of ash are considered to be due to salt and soft
bone of samples. In the changes of amines in abalone and sea cucmber, trimethy-
lamine oxide (TMAO) showed no great difference between raw samples and the
dried ones, but showed the decrease of 439% to 54% in the boiled—dried ones,
compared with raw ones. Trimethylamine (TMA) was richer in the boiled—dried
than in the dried. Dimethylamine (DMA) which has tendency of causing cancer
~in the human body showed 14 times of content in the freeze boiled—dried
abalone, 18.5 times in the boiled—dried sea cu cumber and also showed 4,7 to
6.7 times of increase in the freeze dried, respectively compared with raw ones.
The muscular change of abalone was not found in at freeze dried samples, but

a considerable change in sea cucumber.

® W

K A REEE 289 52 BEY
HiF afhoz Ut A4 Zed. K6 28
BAE == EHES Y ERSozZ %Sk
fod HEL BEsd FE BE=A ES
Bl Behe FRE RS Tz o KER

2 oA Y EHRR FHikd BRLAY 2E L
BEL BZ gl BET #Say —Emnd %
& Bbel ARl BLE AEsdd. AR
o]l Dimethylnitrosamine (DMNA)& o]n]
B %E°]ﬂ-w‘:—b$ﬁ°l geld glonine]
DMNA o fifathE-S 24 2 349 amine 3§
gt #§EEe Yoh vV aln REEDY &
Bl ol 2k amine- T 2 SAigEel

— 126 —



mEELEYE F2E508D

— 127 —

Binste A 2oz HwE"d 5.

aeld A8 A4kl Bt Wi BRRe
amine ¥g& WE st 24 ﬁéﬁ‘]‘” EEEE
Eetazt gl

ME H FE
L. 8
19804E 10H 23 P ESE(EK) BKE A

£BWEES ZEHANA  2E(Haliolisgegantea
discus) T JgZE(Stichopudidea)& WA 34 2
o 282 #WmE 7~11.5cm BE 120~210g8 9 2,
WHL EBE 14~17cm BBE 100~170g9 AL
Zob & a2 A Al EREZ ER
e gtz HEstg .

2. F ¥

(1) 36 BRI ARRHYE 28 BA
B RS BEsl ABERE HWmeld &
Bol FANY T HEE AEE Bz RAee
R4 o

2 9 B A% Fpe 28 ddA B’
nh, B EEY 6% BEY £FoE vELE T
G2 2 H el AFol Briksted 95°C o FellA
285 Btk & AEL 70°C oA 5~6 A%
S0 1EEY KhERse o 3+ 158H BE

a4l .
WE 3% AEKE 95°C HEZ mEg Add
ol 1R B9 B¢ 158 BE XJ sy

olelA Hig shd+h

2 9 BEY wE Lk 428 2 BEE

Hﬁ%‘z o RS kst RS 3% KB

23 B ¢ b BlE Wi —50°CelA
f*a?'s" #ikE & ohg 0.01lmmHg sl A ¥ F ik
ok, WE BHE %S 0.03mm polyeth-
ylene Frjie] Yol —30°C = Friksly RAPE
Ak,

(2) — 59 48 Ra-& HiEez, HE
BE-S semimicro kjeldahl ko= MBS
Soxhlet #Eeo 2, K2 Kikgkozs EESE.

(8) Trimetylamine oxide @ Trimethylamine
9 &8 : TMAO 2 TMA ¢ E&-2 Dyer ¥4
wel w2 R Bhee

(4) Dimethylamine ¢ & : DMA & €82
e 499 g Cu—dithioarbamate B0l 2] 3}

gt

(68) wothe] EERSY TR KAhe &gk
W8 &% atomic absorption spectropho-
tometer ¥:(Perkin Elmer 307-A)-& AF-&-3}4lt).

(6) Efkes BEAEE: 48 R BB B 2
e P RIS 1~1.5cm 2 wlo] 10%
¥ formalin 0.2 =4 2~8 BH EEsIg
ok EEe] Bw BB WAE WkdAd 2BE %
W & % 10% gelatin ¥ Foll Yol A 37°Co]
A 24RsR WEA A oh& 25% gelatin Wl &
A ohAl 24B5H BE AT 2 o 5°CY %
gl A gelatin & BREAA KK block & W&
#% 10% formalin %W <ol 2405H ' e]A]
gelatin & @E{tA Aok, & microtome 22 10
~1548) Wl A& wEe sudan black I
eosin 0. & #HYutasled apathy gum syrup o2
#HAskS Hgistg o1

BR A BR

1. —i Za B
BmRs, & B FE £ —i K52 Table
18 2t

— i WoS HiE 25 BT B ERT &2
e & ZEY gor =X #EaL AR
ol A H ke Bo] FEE KRB EE &+
drvh. 2V KES B 2 6.84%, W 2
4 10.73% 24 EE EE SR 2] w4
1}el ywro}, Table 20|48} o] SRSl Na,
K, Mg, Ca o] &7 slz & Zffe] AL
L EBH Y FER KN A8e: T F ;AD}

Table, 19 ¥Z-L 269 BB o] EH
B fEe] TEE MMA 49 ERE A go
o BE A AL EEd oA Kiol BEm
28.24%, W 33.99% 2 fb &S] st &
g g & 71 glvh. F Table 24} A ¢k 7
o] Na, Mg, K, Ca JHe 2 xo} 2L
gl A K] B Aewr A,

2. ML &e| Amine 35| #4L

28 U BES RPE 9 AL 4 K
% 2 E”ﬁé’fﬁ%ﬁiiﬁé g & we | e
TMAO, TMA 3 DMA o #& #{LE FHED
@y Table 3o} Zo}.

=L
A



— 128 — E-o% A8 9 A4y Az
Table 1. Chemical composition of abalone and sea cucumber
- General compk)osit»ion‘ (%)
Shell fish Treatment - . _
) Moisture Crude protein Crude fat Ash
Abalone | Raw 7441 22.32 0.46 2.81
Boiled—dried 31.21 60. 33 1.62 6. 84
Freeze—dried 25.50 62.11 1. 66 10.73
Boiled extract 98.82 0.41 0.01 0.75
Sea Raw 92. 01 2.74 0231 4o
cucumber Boiled-—dried 37.23 33.13 1.40 28. 24
o Freeze—dried 25.20 39. 33 1.48 $2.99
Boiled extract| 92.53 0.50 0.01 6. 96
Table 2. Mineml comtesrts of abalone and sea cucumber
o ] - Minerals (mg/g)
Shell fish Treatment -
Cr Cu \ Ca K ; Na \ Mg
Ablone Freeze—dried | (.28 0.23 | =2.20 | 116.75 | sa9.21 | 48.07
Boiled—dried 0.16 0.C9 2.74 113.41 252. 49 21.27
Sea Freeze—dried 0. 31 0.86 | 1¢.12 7C. €9 574. 26 95. 80
cucumber Boiled—dried 0.15 0. 74 ‘ 14.79 50. (3 274.71 34.35
Table 3. Contents of amines in abalone and sea cucumber
» E v Amines (mg%)
Shell fish Treatment
TMAO [ TMA DMA
Abalone Raw 413 0.08 0.52
Freeze—dried 3.94 1.62 2.45 .
Boiled—dried 2.39 2. 59 7.25
Sea cucumber Raw 5.922 0.34 0. 36
Freeze—dried 4.97 1.66 2.28
Boiled—dried - 2.41 3.35 6.67

"3 on dry weight basis
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Fig. 1. Pictures of fresh and dried product:
of shellfish.
1. Raw sea cucumber
2. Boiled and dried sea cucumber
3. Freeze—dried abalone
4. Raw abalone
5. Boiled and aried abalone
6. Cross section of freeze—dried abal

one muscle

Fig. 2. Microscopic  structure of raw
abalone. (300)

Fig. 3. Micoscopic structure (< 300)

Fig. 4. Micropic structure of boiled —dried Fig. 5. Cross section of raw sea cucumber
SCO (x300) (x300)
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Fig. 6. Cross section of freeze—dried sea
cucumber (X300)
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Fig. 7. Cross section of boiled—dried sea
cucubmer (xX300)
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