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Effect of SOYLAX® (a Soybean-derived Enzymatic Hydrolysate Peptide)
for Transient Psychological Stress in Healthy Adults

—Randomized, Double-blind, Positive-controlled, Crossover Study—
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ABSTRACT
Objective  This study employed a randomized controlled trial (RCT) design to competitively
evaluate the effectiveness and safety of SOYLAX®, a soybean-derived enzymatic hydrolysate
peptide, against gamma-aminobutyric acid (GABA) as a positive control, a well-established
functional ingredient with proven stress-reducing effects, in alleviating transient psychological
stress in healthy adults.
Methods A randomized, double-blind, crossover study was conducted. Twenty-eight healthy
adults were randomly assigned to receive either SOYLAX® (3 g/day) or GABA (100 mg/day)
for three consecutive days. Following a one-week washout period, participants crossed over to
the alternate intake condition. Mental fatigue, mood state, and anxiety levels were evaluated
using a Visual Analogue Scale (VAS) adapted from the Profile of Mood States (POMS) and
the State-Trait Anxiety Inventory (STAI). The number of items with statistically significant
improvement and group differences in VAS scores were analyzed.
Results In the within-group comparison, significant improvements were observed in 91 out
of 110 VAS items (82.7%) in the SOYLAX® group and 83 items (75.5% ) in the GABA group.
However, the difference in the number of significantly improved items between groups was not
statistically significant. Between—group analysis revealed significant superiority of SOYLAX®
in the items “unable to relieve stress effectively” (P=0.031) and “lack of interest in previously
enjoyable activities” (P=0.012). No adverse events related to the test foods were reported.
Conclusions The results suggest that SOYLAX® may be as effective or potentially more
effective than GABA in relieving transient psychological stress and improving subjective
symptoms. SOYLAX® is a promising candidate for functional food applications targeting
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mental well-being.
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T CIOENDH B (0.077) O (0.002)
BEPE{REL B O (0.026) O (0.012)
REEZEL 3 O (0.045) O (0.011)
wATHENIIRIT 2\ O (0.045) O (0.035)
K[IBBY I\ (0.061) O (0.040)
TR kol LELU B O (0.024) O (0.002)
FARH T B Eh% 0 O (0.003) O (0.036)
PHRMEE I W O (0.005) O (0.008)
b Ll kR hs @) (0.000) O (0.014)
S50 BT S O (0.003) O (0.015)
ELEP VRIS O (0.028) O (0.016)
DT DY O (0.028) O (0.002)
KL VBRRER O (0.034) O (0.019)
BAEBELSREREBL B (0.089) O (0.013)
BRELPTL O (0.047) O (0.023)
BrobtlIETRER$T3 (0.16) (0.13)

B BB 72 O (0.009) O (0.037)
e L THhELDE O (0.011) (0.15)

FTCRELVEREIIR S O (0.015) (0.36)

& E L 3 @) (0.017) (0.51)

BaIZBENS T O (0.044) (0.45)

EIREDRATERI ZL2H 3 (0.16) (0.23)

BED kv EEL 3 O (0.009) (0.35)

WObEDAFTALTLRT O (0.015) (0.066)
bkok Ll b THEMNTID O (0.008) O (0.050)
AL TRBNICRZ2 2D S O (0.000) O (0.042)
fh it L TR D 2L 5 O (0.003) (0.14)

BoulBhitudhn i REzEL 3 O (0.005) (0.16)

TChAYERBTEDVHA O (0.003) (0.12)

SRR\ O (0.009) O (0.005)
EZMELELsHW O (0.014) (0.11)
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x4 EBENT7VIT—MER (0DF)
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=4 TENT7VT—MER (D)

HHEHEEA

SOYLAX # (P {H)

GABA # (P {#)

HEEE 4 SOYLAX B (P fi) GABA # (P {#)
SEAREL I LU B O (0.000) O (0.027)
Hohh S APHR I O (0.002) (0.017)
YEE T CIREND O (0.002) O (0.002)
HEEBBICR S Z L%\ O (0.001) O (0.011)
WE R SIRIED Sl O (0.000) O (0.005)
2TV DES 2 Eh%w O (0.004) O (0.008)
ERE & O (0.023) (0.18)
RBRICOENZRL % O (0.006) O (0.001)
LrobliZETHOR ML REREL D O (0.006) O (0.001)
MELESEZTCLED O (0.022) O (0.003)
Ry DAL o O (0.010) O (0.031)
TRTHDAE I ITEKL 3 O (0.038) O (0.000)
/=30 S MU i O N O (0.015) O (0.046)
FRVBOEEL B LS O (0.002) O (0.001)
TEEIRICE) R L O (0.006) O (0.000)
SREBEBEALDT S O (0.012) O (0.001)
=D BAMEZ - O (0.032) O (0.004)
HoORPE-BIEE 22 L2H 5 O (0.003) O (0.014)
RETRENZI 235 3 O (0.001) O (0.001)
Bl - & TiHATE S @) (0.044) O (0.000)
% T 5 DhMEShIC % 2 O (0.026) O (0.017)
BRI Bk 72 2 B (0.073) O (0.000)
ANELESDDDAE I ITREL B O (0.016) O (0.003)
EOERS &) icEin ke O (0.009) O (0.002)
EFEDY RLIENTVWE LR S O (0.044) O (0.049)
RRELICHEI RV O (0.001) O (0.004)
RoRFNUTROBNIENETEL LKL 3 O (0.000) O (0.008)
FECA ML RAEBRETER O (0.008) O (0.018)
DURTIIF 2 72 5 72 & ICERSE D 12 @) (0.007) O (0.010)
fiz L CchimegzEEonko O (0.005) O (0.028)
AR D BRI b0 O (0.005) O (0.002)
T &L LT3 (0.089) O (0.009)
AZ2TBICbHAE IR B O (0.009) O (0.009)
LABENTEI >RSI E D (0.053) O (0.004)
W, FETHD O (0.002) O (0.012)
wE, BLLTw3 O (0.002) O (0.042)

VE, FEHEC RS TnS O (0.001) O (0.000)
Wk, #iELTw3 O (0.014) O (0.006)
WE, FyElTws O (0.032) O (0.004)
WE, EITALTVS O (0.004) (0.11)
VE, FFTOIEMBINZ I CLETH B @) (0.005) (0.053)
WE, WokhkLERBLTHS O (0.001) O (0.006)
WE, TETH23 O (0.004) (0.10)
VWE, [OMRL O (0.013) O (0.002)
WE, BEMNDH 2B O (0.024) O (0.008)
WE, CUYEYLTW3 (0.065) (0.058)
VE, 4747 L T3 {0.067) (0.12)
WE, BELTV3 O (0.027) O (0.017)
WE, Uy 7ALTWS O (0.002) O (0.000)
WE, WRLTW»S O (0.013) O (0.001)
V¥, DETHB O (0.018) O (0.028)
WE, DECHELSIRBLTWS O (0.003) O (0.028)
WE, X TFLTH3 O (0.017) O (0.001)
VE, ELWERL S O (0.004) O (0.003)
SEADEELVEREL 22 2% (0.080) O (0.028)
SEADPSFENR T @) (0.004) O (0.019)
SIEADOSMER LI B2 05 5 O (0.023) (0.12)
MOAEFL SVWHERTH AL EEI LMD 3 (0.36) (0.22)
T CIRLB DTG O (0.015) (0.33)
SEAPOEWLT) ELRFELTH S O (0.011) O (0.023)
SIS FE - WETHEBE VTS O (0.048) O (0.000)
R LD EBRZEEHENTLED Z E2% L O (0.039) O (0.002)
IR LI Z L bR I EDRRICHE > T R O (0.013) O (0.008)
SEADGCERTHE LR S 0.17) O (0.001)
YRzt Th LEZ B EHALS 2 (0.29) (0.081)
HENRMLTWE LKL 52 Eh%n O (0.038) O (0.048)
SEADPLZELL TS O (0.015) O (0.002)
PoPrnRILIBHITESI LTS (0.40) O (0.005)
BHIOTHB I NS O (0.015) (0.052)
SEADPLIRL T3 O (0.004) O (0.006)
FInARIEIECDLTS S Lok (0.067) (0.24)
DELCH oY Lk SICIRES BRI CER LT Lo o (0.001) (0.20)

%>
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# 4 IENFUT—MER (00F)

HRHB 4 SOYLAX # (P f&) GABA # (P f&)

WEICE U R\VIE) TH S O (0.002) (0.051)

BERMEREZBLOESBRLURBILTAZ L% O (0.015) O (0.005)

&t O (0.002) O (0.000)
vs. baseline

O : P<L0.05 TEEE

3 BIRFHMEBEE

HRER LBENERROEHIIBVTR—2F
A4V EDHBICE Y EEEPHR I NEHB BB
Holol-0, BEABRVEICEEL w3l L
DHER I N (R4), MEICBIT2HEEELKOE
BDEILODWT PRERER L& 25, HEtHNE
BEIEZINE»o% (P=025),

FEM 7 & CICFEH BB B\ T, & VASER
HEK BT 2HAREEO#HF LB OFER, SOY-
LAX® #i3 GABA#E K 5RT0319 B A ¥ F%L
BEL TV, WERBDOHBZED 95%EFEX X
[4+0.046, +0.592] TH b, Yuzaxd, HwW
FASHRIEEI N, &, (RE TRV ESE
BHER IR o7 (P=0.84), 5T, R—RF
AV EDHBRICEBWTHEBRENSHER I NLEEHKIC
B\ TIE, SOYLAX® B Clx 64 THH (58.2%),
GABA # T2 47THH (42.7%) TR—R 7LV ED
TR ZN R EBEEVPRDONT, ZDED
ISUEMEXRZ [+2.4%, +28.5%] THhH, ¥n
EERoT,

FHERENICB VT TS BLU TEEH, @
BEIMCB T TR—RA 54 v EHBEL TERE
PR I iz (P<0.05) TRTCOEBIZEWT, [
FICHEEN B EEZIR ok o7,

4 TLMEOFHH

ABEHEZEL ¢, &> 5ol BLXUH
AEEEEBLUOEFIC L 2EZ2EL THEER
DEELBE L7, 20K, HLEER BE T
i, IBR7R L), #EER (DFwv, EELL), K
R (BB, »waRLY) 2EERHRLIC, HEE
5 DHFALBEFRAOWE CHERZIT> 7. BF
HROEREL L OTHHERELEL, REREEEICE W
THOPLOREINTED, IHUiE-> TH%H

862

FFDOFRCOBIRE ICOWTFHEiZ R L 72, %
DFER, BTN W THHBRERICERT 3
LEZONPHEERRIFDONT, FFBEEMD
BRI RIREE 2 &S iz,

m *# g

AWZeE, BEERTERTIECEOE, REH
KEF BT F F SOYLAX® DFEMI A L A
HERERICHT 2 AR L UOReEE, BiESIEE
LTCy-7 3 /B8 (GABA) 2FREL7 v ¥ 4k
JBAZA—N—BRICEDFHAL 72bDTH B, A
HFIEICB LTI, BEEZNRE L BRI
Ko THELEREE R T Z L kdonTED,

Z ORBEREN IR Z 4 & AR O
B ans?™, AR TR, 20EHEELTE
o, HlE b BRI S A S 17z GABA # BBER
Brgaztickb, 77k XuHERBRIC TR
BEGETE L7z, GABA X CIREB DR T—
R A BV AR RS EINTE D, Yoto 512
XBYRAF2TF 4y 7L Y a2—TIZ, GABA EHUC
X 2 AEBNEN (2 VF V=V DE TR a IRDOBENN)
EBLLLDEOA L ABBRESBEI N T
%9, %£7-, Kano 5 DT, HEROEDOME LD
REBEDBERIZ bR H 5 Z LS T ENT
w3, X512, GABA I 2023 £F 3 AR AT 170 4
M EOMBEERRRROBEERS L L TOEHEERE
BHh, 20HH 70 ML T2 BN R

FURAPEFEOEER, BT AR THE I L

5%, HELOMNBRS & L TOZYENESITS

nz®, ARECIR, FEMEELLT10EAY

575 VAS 7 v — FERWTHEMZT W, X=X

74 v L DOHBORER, SOYLAX® #BEHE#Z & T

*
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GABA BEE O VTN LS HOBEE DR ZIz B »
THAM IR EREIHERI N L2 s, BT

DREBEL T3 E RS N, WEEER IS
WTid, SOYLAX®BE#IZ BT 110 HE th 6418
B (58.2%) CHRMEMREEEITER I 1, GABA
BRI 110 HE 47 HE (42.7%) TFisk2epg7
HBREVHERINE, THEC R+ VAZFEHTE
By THBNIFE R 572 b IZEHBRANE D 20 k
V3o 720 QOL WERT 2 EHEOHEICB VT,
SOYLAX® fEEY## 5% GABA fBHLEE 123 L ¢ it
MEEEENHERINAZ LS, YEERIC B
THABEDHER SN Tw 3 GABA & L <,
SOYLAX® (%, #AMIRBMIERRT 2 & R <
Nz, 5L, AMETIE TR2508 =0 ¢ Vg
IS L7z R yic a3 ESIICE ¢ S0
N2y % ED VAS HEIZE VT, SOYLAX® {8E
HTUEIRDONIZ LD 6, —IA SIS
5 DRI Z, ﬁﬁbﬁﬁ@ﬁh WCE ST 3 RE M
YRREN, o DERIZ, L IZER D D X
VGERAPLRATIAREF R—> a V2 RE T IS
HIZEWT, "R35%2 LT3, TFvLyosne
LT 2 7 EITEIBAIAE DR & > o 72 SR 7 HkE
HIZOL0s s ATREMEDSH h, AEEEICBIT2 Mo
BRDET TF v Ly PEBROES | ~OFR
LT "EEEREA LI 2R, 2EIET2
7 BB DV T SOYLAX® A A ATaE ¢ % 3 = &
ZRLTW3,

ARBFFE T, SOYLAX® BEE X U GABA BEICE >
T 11058 2 5Fffi L 7 i 5, M@0 ER1ED %
BHER SN2 —HC, KBz Iﬁ@?ﬁfdjlﬁvf%n
SHIHOBEI N, WL ITHEITD
N o L EEP—EREE L7, WL b uﬁyﬁl%
#ﬁ@%htﬁﬁiﬁ%@%ﬁ%%ﬁ&ﬁ%ﬁﬁﬁ
HEL CLEMAE O KE IS S L BT ENRE
iz, —H5, WINOEETHENELZD S
Dol HBE 8 (73%) THY, 2DH 3 (X
IRHEHYRATERS "MEZLTHLLEZ 3,
B E, SEN - R RER IR T 2 NETH o7,
SRS —Y F ) F 1 B BRI B o
<7FE§“L7”1HJEH§£%R§2(L, FHAR & 2 v jd— iy
BEBESNACE > TREM LIS WER TS 2
FTREE DSBS s, a*u:, SOYLAX® #ED A B %A

BOSNHEIK 196 (173%) THY, 205
B3 TR THS Rk, TRERG TRD - Bar e
RE, BHHORLEZRRNT 1 TR ICHmE L
Twiz, ZHUF SOYLAX® 28, 19 5 « Tz - &0
&\ o T RRBIY D> D I ZEH 22 B BHRE IR o BRI I s
W HGT 2 WHERZRET 2, LT,
GABAB DA THMUESHER TN HEE 12 10 £
(9.1%) THD, "EAR TV, (72X, TSH258
DRy Lo EBRICET 2510, SIER,
TRLZ LV BY T 4 TR EE L
Wiz, TabL GABA W, I OREY Lol
DEFE VI DI, AROEHEREY T 1 75
TORLEFIERT 2 A3BD s hi-, M E» 4
2 5L, MALEOEMNMEILLEWEEESRD
WENRZRT—HT, WEL LENEL TS,
>0 T B MBI ADBEE S T Lz ¢ W4
By ZRBL TR LBRENG, £72 SOYLAX®
BN D« REREZRHT 4+ THEBOBRRKICES
U, GABA BIENECEERL L HEL LS
RIS T 245, MRSOERIZHBEDR— 2
KR% & B 7D o BRI I 2R b 2SR
THEVZ S, TOTEiE, BRESIC 2 LET

IABIRD—RETIIR , WREDGHEMEDF 2
DEBUIGC CHIBZZETRE, Thbbifing
FDSHETH 2 AIREMEDS S 2

ABFRICE T, VAS R a 7 oigER -4 2 5
RIZED 95% BRI [+0.046, +0592] + ¥
EEEY, MHEIHINICASETHS L IEvLnn
CEDHER SN, (REBICB LTRSS G
BERHRIN o7, BEEETAREECE
VT, "GABA &L CRBEN FoMES T
R 2 L) DREHRILE L CEBIcEE
D, SEOERIE, P4 SOYLAX® 28, 2
B2t HERRMCH R LRRL TR L
ERAoND, BB, AFEOBNIE, HBREeR
(SOYLAX®) »3BtExfiE& R (GABA) & HifsL
T, EBEREEICE CEBRER2 RT0E»%
BT 2L THotid, HhCHED SR
=Y (4) EEELC TESM, 2375352
& HIVE L7 3RBRE%3T (equivalence trial) Tl 7
<, 7, HEHOMT BRI 7-ES ki
(non-inferiority trial) T 7257z, L7dso T,
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AFFE I3 TOST (two one-sided test) %I k 2
RO RFASEREIERL Ty, R, &
ERMEEOREBERDOHHEZIC O W T 95% EHERKX /M
EROTENZT, ZOERERMBYe:2E8R
W E ) UICEDWT, THESHEMNICRAZ% L1k
WAV &) BENREZ T 7,

¥/, AHRBHOTMEIEE ORE I BT,
BHL TIEESL CIEMBECHEHERN R B DHER
ST, TNSITFERIRAN & 13 B 2 TEIEE T
HD, SOYLAX® 52 b LRIz Xk 2 BENNETH D%
B bFET 22 RE T 2B R F— 5 T
H5, LBEMERIHBEICHTE HE ck3d
DTHHAREEDEZ SN0, HBRIEF OFEL
BEZI N7z (data not shown) .

ZIE T, invivo RERIZE T, SOYLAX® 2305~
RitEBE % /> L 7= Nif2 & 7' F Vi@ Rk o &AL %
WU TBLRA PV AZENT A EI2LD, w7 &
DS S>RITE RN T 2 2 EBnFEINLTW
29, 7z, invivo RBRICE VT, BOBEINX
VAT TVREF v OHL ) DRIERA LR EMEEDIE
WIC k> THERTEI LS, VAT LAYF
FHEAE SRR NI (MMHIc A S TI) BE
WTHED> & IX~REMRRIC & D EESI N 3 B-PE
BDy 7PNz LT >RMEAZRT Z L o5
ST HoTWEY, 512, YAFT LAY F v
DOFRZ, 1 b= 5-HT1A, F—23Iv DI, B
F U GABA-ARBHROBHRIC X 2NEIZ X 5T,
FNEFNEETZIELE, TNODERBKIZZDIE
FOHENINBE L ETHLRICR>TWHLEY, L
7280 C, B MZBWTHBE-HEEE X 02
F L RADIERMEN L EREFOTRENEZ 5N
3, REFZECHV: 72 SOYLAX® ik, KE% v 308
DEERHETH Y, SEFEAL - HERERH SOY-
LAX®3gFiziZ28mg DV AT 7 VAY F o aie
FNTWw3, LEdR>T, SOYLAX®Iz&Eh sy
AF VAT F U, R FRBETO—FL R b
L RAOEHFBAE RN T 53R IC—E8, F5 L0
HnEZ NS,

RPIEDORNRE T, BWEEERTERHEOEL
ThHh5 FRRICERL TCOEWEES, 2HECHE
72LTED, BAWAFLAZREL TOTHERMD
PRI CuiuEErEUERTER I N,

864

niz, fELo ERfkag, & MEENSR, o%s
Wz ffo -HEBERETTH B EZ B, T/, el
iZowTl, 22 E L TEEFROFEHIIRD
ond, BFEOREHERD L L TOMMHERELS
F 2 ThH, SOYLAX® OERIIEELTH 2 & KT
N3, —HT, BKREITIIMUTORABEET 3,
4IE, VAS 7 — Mz B 3 110 HE DFEITICE
W, TRTCOERER% MEf (IUEA), &L
THEHLIEZ T > 7o %3, REMPA P L AEFIE
Z OB IAREETIRCAREND 2, L2
X, T4 9499%) "MFE2RLDRV Enol
EHHE, MRECIENS ) EEBEOBENENRS,; &
Wo 7ZIHE T, QOL ~NOFEERERNERD
A pl EPEESINDG, LoLieds, HEDNL
A, VASTERCTRAINZ II0EHZREFND
TBH 2 LEF Y ACESTOTERBNICRET 2%
URFPEPEBIMEIINTE ST, HICEARD
2T ERRETH T, TDRD, APFET
X T RTDIEE %2 Efiic ik 5 B 21T\, TH
BEFEicBII28R8E) £ "REDEMEHRIC
BUZHEBZ DWTNhZ2EICERZTo> T3,
Biwz X, HERECE, BRI L ICEMEERT
37, 2kt LCOFMEZFEMT 2 000Ny
KIREZE N, A4 DHEBDESICHE S BR LSRR
BT R E W) 1D, APFROBENRATH 3,

PlE#5FZ22E, SOYLAX® IZFEMATA F L X
DEMEFRRT 2EBERTRMOBESRD & L
T, —¥DEBETH % 23GABA & H#t L THE#1
KEBEMHERINREEDER I N 25,
JREDOBICRD 503 TRIEIRIL, OBt % FEk
TEMTH D LERITONG, 5%, VASTEH
DEADFICET 2 FIEROEMPL, &£ H SRR
MIEIE% B\ 7= 4 & MR EBIC T 2581
PEIRD 5N B,

i
3

AOTEIC LD, REHEERSBESTF F SOY-
LAX® (3g/H) DERUZ, BHENETH 3 GABA
(100mg/H) &HE&EL T, —RLBHIA N L 2
BT 2 TR OKE AR TH 3 HEE DS
AENT, UL, THESRA MLV AREEBTER

R RRRRRRRREEEEEEEEEEEISE———
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Wy THRTZEF & 7257 2 LICElESE b Ao &
Vo HEEEICE VT, SOYLAX® #:13 GABA B
ICHL THREMHICEEEDSHRINTED, “ho
IR i S RRATBE 97081 5 IS DR 1o B 5

BIRBEMRTOMME R 2B cH 3 LEZ 5N
%, GABA 2 DWW Tld, T TR O EETA
ARIC BT TR RS R b L R 9 R %
T2, BEEEIREHINTERY, AFRIcE LT
bHERAEDHER S N7z, SOYLAX® 232 d GABA %
—H LIV, EEZRBHERETLEC L I3,
SOYLAX® DRSSy & LC DM M4 H i
THRIFHIRILE 72 2, GABA BEUC X - T —BsfYy
BRIEMIIA P LUADEBERE N, SODELARD A
7ATRBMS S EBFEINTVLE LI, &
BFZE T & EL DR DB EIZ B2 T SOYLAX® 78
GABA L B L THIGHEM A B BE DRI -
L3, LREFEMHGABA E AR OBERRR S
TROCTREETETH B L2RBL T3,

PLELD, SOYLAX® (3g/RH) DERUT T—rpy
LREMHIA b L ARES B BAIT 2 | itk 35
RTBDREFEME LT, B OERANLEELA
T35 EDHERE NI,

(FISHAR] EFEZORIIFAE L OREEDBTE
12, BEREIE, BRRMETH D UHA REBMOFEE
BTh2z, $7:, HEZOHES DT, UHA WEEE L b
BTN DZFEFRE L BT 5, BRI A AKRI A
DERBECTH ) (A)A 2 F TV OFENELRETH 2.
BSiE L MR D 2K v+ —Th 5 UHA RS 5
DG E X CSEMBEHIZ > S LEIFT LA,

X 73
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