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Characteristics of Chinese and Korean Soy and Fish Sauses
on the Basis of Their p-Buffer Capacity*!.?

Huifeng Ren,*®.¢ Tetsuhito Hayashi,** Hideaki Endo,*?
and Etsuo Watanabe*?

Organic acid and mineral concentrations were analyzed along with g-buffer capacity mea-
surement to characterize Chinese and Korean soy and fish sauce. The organic acid composi-
tion of Chinese products resembled that of Japanese ordinary soy sauce (Koikuchi) and lactic
and succinic acids formed about 70% of total organic acid. However, these two organic acids
occupied less than half of the total amount in Korean products and volatile acids such as
formic acid accounted for a considerable part. In Chinese soy sauce, the magnitude of the
p-buffer capacity was parallel with sweetness and Umami, although saltiness and bitterness

showed a counter correlation with the g-buffer capacity.

Korean soy sauces showed almost

the same curve as each other and no clear feature was observed with reference to their

flavor.

Small but distinct peaks, resulting from the presence of fish extractive constituents,

were observed in the case of the fish sauce-buffer curve.
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LHEE 37 GBI Ui, BE4E% Table 1 iw—¥E
LR LHedd, BB — BB S o TR &
B U ChD, L IHRONFERRS T EHE 9 4,
wEpE 8 18, AAE 15 oA 32 ML, RiH S &
JB (HAE 3 BIhEE 2 8) Thod, sUhEvTh
AT 500 FEERAR U, Waters #lod Sep-Pak
PLUS tCis ¢FEET FAVIT 2B AV T Sv 74 02
— (LEE 0.45 pm) %P < h LEERE L ClE S, i
Ig, Bz v rie ORI TT - oo

M EIEREO 5 BREEHB AR X UL
BT ZEM ORI KB & U, I8 A & v IXRDERT
WA A v 7w~ P HEBEREFRLUCEIZ, £0fl
D—FAEETC, FEMEE E L EE R TR
UL o Sk T,

HHREEN BERRCEAT LC-6A X 3RIHJehits
SPD-6A (210 nm) 125Uk B Byt AZEE SIL-6A %2y
4>#7- HPLC 1z, Shim-pak SCR-101H » 5 4 (3.8%
300 mm) AL, MBIERMET pH % 2.10 KR L
WA A 50°C, 1.0 ml/min TR L, BbhicF — £k
7m=< bty 7 C-R6A TV, 1 e HEGEE Hv
DA TR R L,

EA A0 BREEERLS CDD-6A &7 v
v—x —kBEH L+ — 7y CTO-6AS ¥ X UWEH +
v LP-6A 7 bin b BEEUWENE , v 7 vy -2
AfFvre<t HIC6A 1T, A4 v oA » 5 A
(IC-C2, 4.6x125cm) LA 4+ v AHA S 7 4 (IC-A3,
4.6x150 mm) HHEAREHETH o, BHEKITES 1 4

VA SmM EAEE+T mM2,6- ) v o VI,
fe A A v A 10mMp-t F wr ¥ 222 QL4 mum Bis-Tris
T FERFR, Wihd 40°C T, 1.2 ml/min 3% L7,
Te BRGATULEA F VT oS4, U ViR LBHBRING
ER UL AT, BB HRDIER
DEEELENT, MELL. ,
B-IETERERIE KT 20 AR U7c3UR 10 ml 2 MR
T pH 2.00 Wi, HIERE S 224 PV —& —
BETA-1 12X v, 0.5m KEL7 ) ¥ A 381 CHBIHEE
Liadi s, p-HEEREMAR A i, pH 2% 12 Winoted
CATHERKT Lo WRE LRk E Ay, [k
THIE Utco HiEET & oM, Zh Cilxs 7z
DR (F 10-20mm) & L CHIEETT - 7co
BEEREE  ATRY &R, EIEOBIRICRER LT
W3 30-40 fRooHars 2 4 CHEBRMIER X b Y

FIT oI
ERBLUER

BHEAR 418 Table 2 WIBF oA I ERL
Fo B, WMEIEAMRE X v AEN CTE o) v =R
Ewr VBRIIR R E Lind o T, Fih, ROWEMETIL
a2 IRORIMABIL 7Y 2 — AL BT AL, &
CTCHAB R CE D TeDT, TXTCa~7BE
LCRHE L. MEED 5 BrrERs, wEEEhc2ow
TR S Lefia DT — 2 & FELic, HIKORE L4
B ARSI O T, 10 Bdkpest Uis i sl o
5 BT HRICAR 2 ORTF 2 thofld (J/a) &, Th
Digk o g/ NRR A FERC X 5 5 8 il (J/b) & Tk
BRI DR S DR D - DT, T bg 28
ORI D ok R U o W E EAAT o Bl & Sl
i, R ARG T o CEGI O HTEA Table

Table 1. Locations where samples were manufactured

No. Country City No. Country City No. Country City

Soy sauce

C-1 China  Fujian K-1 Korea Pusan Jja*t Japan  (Koikuchi)*?

C-2 China  Taiwan K-2  Korea Seoul J/o* Japan  (Koikuchi)

C-3 China  Dairen K-3 Korea Masan J-1 Japan  (Usukuchi)

C-4 China  Qingdao K-4  Korea Pusan J-2 Japan  (Tamari)

C-5 China  Guangdong K-5 Korea Yeongcheon J-3 Japan  (Saishikomi)

C-6 China  Harbin K-6 Korea Daejeon J-4 Japan  (Shiro)

C-7 China Guangdong K-7 Korea Incheon HVP Japan —

C-8 China  Harbin K-8 Korea Yeongcheon

C-9 China  Dalian

Fish sauce

CF-1 China  Xiamen JE-1 Japan  Ishikawa

CF-2  China  Shantou JF-2 Japan  Niigata
JE-3 Japan  Ishikawa

*#1  Jfa and J/b; average values for samples manufactured by 2 major companies and 8 minor companies, respectively.
*#2  Names in parentheses show types of Japanese soy sauce.
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Table 3. Organic acid and inorganic ion compositions of various types of soy and fish sauces
manufactured in Japan and China (mg/100 g)

J-1 J-2 J-3 J-4 HVP JF-1 JF-2 JF-3 CF-1 CF-2
Organic acid
Oxalic 0 0 70 0 0 0 0 0 0 4
Citric 114 2034 3360 0 0 0 0 0 132 0
Tartaric 0 0 0 0 0 0 0 0 59 0
Pyruvic 0 0 0 0 31 0 0 0 0 0
Succinic 1840 1849 2427 421 0 0 0 769 0 369
Lactic 808 1939 1348 466 0 949 1738 833 147 377
Formic 84 481 143 0 211 65 0 91 0 0
Fumaric 0 133 2 0 0 0 0 0 0 0
Acetic ] 0 0 0 0 86 127 0 438 0
Levulinic 0 50 0 0 0 0 0 0 0 0
Pyroglutamic 297 571 919 218 207 438 444 300 257 437
Total 3143 7057 8269 1105 449 1538 2309 1993 1033 1187
Inorganic ion
Nat 8793 6997 10016 6978 9000 13590 11363 10769 12198 12953
K* 283 1687 179 93 70 254 265 267 193 244
Ca?t 47 143 433 15 44 63 60 32 55 59
Mg?* 45 0 30 0 35 0 0 0 0 0
CI- 9359 8440 10165 8586 11129 12670 9997 14832 14183 16160
PO&- 841 1240 758 1263 410 805 985 437 166 492

Total (g/100g)  19.4 18.5  21.6  16.9

20.7 27.4 22.6 26.4 26.8 30.0

3 IR LT,

HRERH O B-PEEEHOEHY £FRBERRD
B DT 4622 mg (/100 g, LITHER) wdinh, &
W DD 4 RIS RAED, EFHETRS L Ja &
J/b DIFHEOEEZ R LT oo BINCE o T2h D
WILER (372-2423 mg), = -~ 7 B (199-1833 mg), € r ~
Az 3 VEE (193-626 mg), 7 = vk (119-588 mg) @ 4
TERC, Hitoxig L Lic Ja, Jb OB LR ThH-
Too TR ODEEBEETIC S D % E4 b A B 0EEE
TRA &, EEETIR 37, 29, 14 X0 11% Ligh,
hb 4 BTEERBD 91% 259 Tnieoist L,
HAE Ja ci¥ 40, 33, 10 5 X O 11% (3F 94%), J/b
T 27, 13 B XY 20% (Gt 87%) Th i, hEEE
WMEROAEE 2~ 7Bk Ia & J/b O RRE DL
ERRL, Er2Zax 3 vEEY Ib, 2= vERT Ja &
ZIEFR CEHETh - Too EEBEDHEBEIRIC DO TEEANT
Wit d 2 &, REESH T 1 BEETnbr 7Y v
PR ST BD, & ORBITEREE O EERO—
ELTCHAVCORABRERTECE N AEEY DAOMEN
TELHTENEL, V7 vBRILER GRHER
50-100 ppm) TUEABEEEE D HIEH ShTiie bic
WO Lo TWAMETH D, Tots, HAEAME
() @ Ja, Jb B BEMKOC L b Runid
SIhichotods, BOEHILRIBRMLCWD b5 A0
Bk EBbnD v 7Y vERSHI Shvic, 7, RN

Mo (4%) LEEEE (1-29) OnAAEE b HigEO
HTEERUTH -,
HHEEH O RI-BREEESHORY 4B TS
L 3000 mg Fikz Tieork 1 RERGC, 2000mg
MO bOEhote, Thik Ja Lo 21% &<, @
PR 7B DS I[b L IRB & 459 DI ETH -
Too MBI TR 2 OB, ERICHARR LR
BCHLER (26%), 2~ 21 (17%) ThHoteh’, ZOWHE
BEbETh 43% Cliibd, {0 ICHEREERYS
<, HERE (66%), Ia (73%) L EHEBTr7 » 10
DM B I BT H DT LD ot, Er 7L
I VEBOHEIEIZNEO TR G IBIER U (10-14%) ©
Botohs, BEREH TV Z Y VIR (11%) BT hick
WTEL, LAad#R L 8 ED S S 1 BifEa k<
FRTCofthie 172-329 mg (F# 237 me) 7 LT
T, D TEHNTH o7, CHIIRBIEEEIh
TeFERC L IUE, FHREO 1 BEXERIEY O 7 Hifk
NG ZRIcAL 0D, 73/ BEAEHTCHDL
LR IBLDTHA 5, Fio, HERMEEITLT L DM
DR R WBEL RIF S\ & 2 bh s, @EE
TUEFEE L EREE AR T 21% Kb L, SIERE
D& K3 T, 5 Cib 5 08I v 3R
bhuic, & OfEEAFERE (6%), HARE (4-6%) ik &
NPT D ENETH oI EhE LB L, SHBESH
BREPEDO—D L2 L5,
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BRELND BRI ZOMOEBOEY  #55% Table 3
RS, MH el LT a2~ 2 BoSEE <,
AR OEEIMED o Teo Fz, D &AL
T2 A~ 7 ROENC 7 = VIS ENIERIEE 2\ 5
MR b, MAOZ LThHHN, RETHEYEE
7o\ HAP 1k, BB &R SENSH L lcatfb o
HE L, 500mg 7 Tnd o Too

HEER, O RI-AEEOEY  HVEIL Table 3 1R
Uieo o 5 bEFRYER cbERE, FIRE
ERABE R IR I VBO BRSNS o T,
APFRCHER Lo CHODET T 7 = VRIS T
ECbDBEL, Lro2bRDBEE Lt SARS
HEAERLIC, MUA 7 YRR E LicREHTLT
EROBE JF-2 <, AEBEESEDTEL, R
IANTBPELBHE IR E WSS 5T, D
ZEhD, ERETAGIADHEECL DL,
EOEF () *ETLLUCHCLEE L TR, ih
CEENDEET 3 2 BRED 0 Cla BEWE T X ORER
Ehnich DEEYE 2 5b0 L%z b,

BEES D5 B ZHEESHOBY DR L
Table 2 R Lice FFEERES OEFEICDWT
THh% &, HEEDOFET 18.7g T J/b ISR UE
Bim Lieds, EERE G 16.6g CREE L Y 119% Lk
&L, Ja WAEOL x 5 EPEBRIETH -7 WA
B & LRI E T B &, o b Dy AT E
B M b E S (P 8.2g, DITHE MM S
DELRED SN, BEE (7.3e) 11 1 Hiffrhzg
LR LT, MBI TRS &EhE -« ®E -/
a DWWl 44-45% C—ETH oty Jb TiEH Y
T AQEMEDIME L D iE s o Tatcsd, M Y v A
DHERIIEL oo Toe H U ¥ APREERTNT O
T 200-400 mg & 1600-2000 mg @ 2 BEe k4% =
ENRCE, BEEE Ja B L TR CoRENES
B —-FWRB L O, hEE 9 REosen 2
Wetk &, Jb BT 5 8 Miho 5 b kEaRTHS
E SR H o Toe T AUREEME A TIRICfE 5 g 0
OB X DL, K/Na B EERCE - RE® off
FEIECEREL T A D EE L bR, B vy A%
¥+ mg fie & 150-400 mg OEIF O 2 BrokBIRh
foo WEE L Ja SETXCOMECRE L, hEpEL
b WEED 5 A THRPE T oThH ot Fh, K
K Dby AT EARD AEERE Tk 300 mg/!
LD BT BD, FEOBEEINILET AV 5]
BRI RCE TS b O TCHNEEFEERSTE LT
BB IR Las L, BRI E TR T 5 S
FF MBEOEMBI O, BRI L EREGhOR
DHROBEPREND LB, EHRA 4 Vel

B H B EED, W ROBRTHIE 45-48%
E—ET, tOLEIME DPR L RD EF I Y
AEEE EEIOIBIRC D o Teo HRA A Vike P23
EHCIRE T BT IRAI R TH HO0, HHlo X5
L E CHE TS EOREAERZNERACONTIL
WRBID T, SHOBETHB, V VBT Yk T
NOBRETH I RTABHEDOBLE 4-6% Thol:
2, HA OSBRI HELDEENLD K Eho
Too REETRE, NELHFHEERBO—2E LT
FIGCT e 3 kL, o3 <SToElhy b ) vBREeE
PEM STz L b, FRARC R 2 PEESmD
Ho—2E w2 X5,

ERE SN D BIFOMOEROEE  SREOT
DO LIt Bt Emo @i Table 3 Rl
B, IRBIETNT LG OThHHOTHT LHRE
B9 To il & VIR BTk, WP EIROBL2 IIHT2 B
TP XD REFAE 1 HRER L T57 0 THRO
SR, 7)Y ARIVEROEFESRA LY
b 13% B EE»o T, W, EYIEmMIAT R, B
W ER R ERERBE L TCwBTed, 7)Y ag
BN OE X D AITE CIE L, BETHE
W EW SRR b,

|EHESHD BICREROBY A UE NS
OWETE I 2 70 SRR TEH Db LMD 1D, B
IR OEHE X D 2T DB 7B & o AR TR
58, SEONFETEF bV v AR REoERoF
BiED 1.5 FHEL Do Tco FEROERERFON ) v A
PERIREICH B A, HREOEND DB EHDOT —
ZWE LB L, NECETNHEEONALD— L
W koD, BT oS Vv A 8 200 mg FiETH
ST DMK L2 X 5, L JF-2 %, WKE LD
WEE U Te & VoS 7 ORI TE 0B D TR R MR AR
OBEFH HC, TEINTERE LI Z 4 7 OREmT
B BT DICEHI RN X LRy, EEAA A VBEDR
BV VA VIBENEWE WS, MEEDOTRT 2 A
AR LICEDEEbhs,

S-EEREEIE O BchEEEHOEBH 9 AAMR
Lo EEEho gy, BReooET5 L
4 o 7 =TT DT, IEEENE X v E LR
C— 7 AEORE Lo TARI &, F3-8a2F T
D 6 Fefk (C-2~C-6 & C-8) 11 pH 3.5-3.7 fHiF g
el bAak, pHI.7-9.8 OBk /c © — 7 O fillic,
PH6.9-7.1 Td/NE e — 2 %o T, 2hbD 6
SVBhc e Lot &% — vt Fig. 1-a iR Licd, Fig. 1-
CRARLIHARED Ja, J/b 0EEH- 52— & X
Tico 142 (C1), 2 2 (C-7), 9 42 (C-9) DigfaEnh
ik Fig. l-a 22B005 X H R ZhiE oIy
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Fig. 1. (-Buffer capacity curves for soy and fish
sauces. Line numbers correspond to the
sample names given in Table 1.

The broken line at the bottom of each
figure indicates the control curve (pure
water). 1-a, Chinese soy sauce; 1-b, Korean
soy sauce; l-c, various types of Japanese
soy sauce and hydrolyzed vegetable protein;
1-d, Japanese and Chinese fish sauce.

RUTWwIc, C-1 CURAZMTRE BN O £ HiPH ©J7 i 7
SRED o Too MMOEBEBERIES L OV) v EEOREHE
PR THREY 5 25 pH % Table 4 R LTchs,
CNEBEROT I /B 2o VAd F RIS F— 49
BB TH L C-1Ik, AR =~ 2Bl OB
HEBEPBEDTEV EVIRREYTH L O, 72,
C-l hEpEEm O B 7 3 7 BEED FIBHEL D
60% LI bd & otadd, 73 B Y 2 B EEEA O
K& — 275 pH0.2-0.3 BEFHMEM~> 7 F LT
7oo UL pH 9.3-9.5 fHTICIEHRED ¥ — 7 & R F
Arg, Thr, Ser® 7 07 3 7 @S, fALOZUE & T H
L& hoTcl B S D EBbic, 1z, pH6.7 D
V=R E & ELes BbAERL TS W55
BB o foh, SRILY VEBOM, SENTRIERT -
WISWIVRIBBIE S E L OB D TIIR A k

Bhbniz, C7 11 pH3.5-4.0 il <o — 7 hvhE
EOHF TRt & ) LT D, TR 2.4% b
SABOBEREOBEThLD LE 2z b, 2D CTD
pH 9.8 ffT D & — 71k, D FI HFEEAC M MEE
Ffcion LW iR E R LT\ e, Zhik pH
10 fhE i i 3-Ala, Asp, Pro e ¥ %% S &1 7 3
VT 7 AN I B EEL BRI, —F, C9
EEEAS L ORISR T & N X e EE LR E
4, FHEEE Asp, Glu 7o ERISHIC 7 R F v FER
OEREHEEET < B, EHEETHDHY LR BT
Wi Fio, EHEMEIRCO Y - 7 OB ARERRD &
BTGB L DD, D TENGEERE Lo &7, R
IBMEHESBD TR CERCHD LB TET,
B-IEEREER b B/ REEE OB wmE R
DiEfReihRL Fig. 1-b WRLIcE B EWIRE LB
TEY, Wb pH4.0-4.2 T BilRe s < At
FroToioo SIUIBRNEET 3 7 BD 5 b b0 D
Glu DEI&EDS, MR D EWPC Il LTE
D, 73 BRAEI O—o 0K LTS o LA
CT& b, WEMME — 7 OBIRG AARER D OREZO D
D ENEVEL LTS, EhoxolEiikEl, B
DRI RE EDENPRE N EEFRBE LTS LD
L r Bt ok, K4 2 pH 11.3 fJT Gk Licgive
Y20k, HBLUR pH 1B B2 7 4y Yo § =20
DEFHEABEZIN T D, SO — 27 13D LETE
LT FHRMES Hofe DT, REWED BIR & RATC
B, BALRDDERICIIE b ot & ORREHIEE
OHTIE, F P YALHEBA L VvORENPROEN T
R T, WAEIED 80% &5 n HVP 0GB TRIC
T S ORIER D - oD Tl EHEE S h, 45BH
TR M I EE LTS,
B-IEEREHES S RA-EEAKRES OB B,
W, o, TR, Bl L HVP o p-iEm e
A —4E L C Fig. 1-c iR Lic, SROMEREIL, B
g 322 2 RA SIS 33 O EEAIRER U TH-
oz ERFIC LT, FOMoEEIC O CIie EEEH &5
T TR AE LT S0 Blo SRR i 4 i
N7z e SEDOWMEYEIZIETH L C T, TA HVP
TN ERL  E - Glu OFEC, Biksso

Table 4. The pH of the peak shown in g-buffer capacity curve for several organic acids

Compound pH of the peak Compound pH of the peak Compound pH of the peak
Pyruvic (2.5)%* Lactic 4.0 Levulinic 4.6
Pyroglutamic 3.0 Fumaric 4.0 Acetic 4.7
Formic 3.6 Oxalic 4.2 Succinic 5.0
Tartaric 4.0 Citric 4.5 Phosphoric 6.8

# Pyruvic acid did not show clear peak when measured from pH 2 to 12.
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Sl bapesethigfilic v 7 P LTCw5 C &, pH 9.6ff
WD — 7 I FCH AN C DB NME DS, Rk DR
I 7 P LTS Es 5 YR
LIl ol, &0 5, BIKHIHRBIRT 3 7 B
HEA LB A OBANCEIL DO Triown 2 & b
nic,

B-iEEHEriEA O RicRiEmOBEY T EWMEREOR
MBSO BAEEREMAR O 5 BITAI5% — v —
D30 L, THRMWIHECEE Thvic b o Di 3 Bkic
DT Fig. 1-d iR Lic, 2D 5% pHE.8 fH5FD, /I
EVDEIEIL > & ) Lic ¥ — 2 b EESRCL RS
AR, BERROBE IR OBIE 2 B, AT
EBELCgnA 7 v iebcdbbnbFzbh
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